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true and correct at the time of publication,  changes in circumstances after the time of
publication may impact on the accuracy of its information.

The Northern Territory of Australia gives no warranty or assurance, and makes no
representation as to the accuracy of any information or advice contained in this Technical
Bulletin, or that it is suitable for your intended use.

You should not rely upon information in this publication for the purpose of making any
serious, business or investment decisions without obtaining independent and/or professional
advice in relation to your particular situation.

The Northern Territory of Australia disclaims any liability or responsibility or duty of care
towards any person for loss or damage caused by any use of or reliance on the information
contained in this publication.
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INTRODUCTION
The Primary Industry Group in the Department of Business, Industry and Resource Development
(DBIRD) conducts research, development and extension projects in three major areas: Pastoral,
Horticulture and Resource Protection. Such projects and other related work attempt to discover
solutions to important problems that confront primary producers in the Northern Territory. This
Technical Annual Report provides a summary of such projects conducted during the 2003-04 financial
year, together with results and, where possible, general recommendations.

The Fisheries Group of DBIRD will be reporting its research, development and extension activities
separately in Fishery Status Reports 2003, which will soon be available from the Publications Section
at Berrimah Farm.

The Pastoral Division provides research, development and extension services to the pastoral and
agricultural industries to improve productivity, profitability and sustainability. It also provides the cattle
and buffalo industries with health assurance services that enable them to operate in interstate and
overseas markets.

The pastoral industry comprises some 216 pastoral leases, freehold mixed farms and Aboriginal cattle
properties. Together they occupy more than half the land mass of the Territory.

In 2002-03, an estimated 406,828 head of cattle were turned off from Territory pastoral properties,
which is slightly lower than in 2001-02. Out of the total, 64% were exported overseas through the live
cattle trade, 35% were sent interstate and 1% were slaughtered at Territory abattoirs. Due to reduced
turn off and an expansion in the industry, the estimated total cattle population in 2002-03 reached an
all time high of 1,904,000 animals.

In the live cattle export trade, 259,338 animals were shipped to South East Asia and the Middle East
in 2002-03, which is an increase of 11% over 2001-02. Exports to Indonesia increased by almost 21%
to 172,452 animals in 2002-03. The resurgence in the Indonesian market was largely due to an
improving economy accompanied by a strong demand for beef.

Expansion in the agricultural sector continues to be based on mixed farming, including cattle
production on improved pasture, hay and seed production, and irrigated crops.

At present, mixed farming operations in the Katherine, Douglas/Daly and Darwin areas focus mainly
on servicing the live cattle export industry. Consequently, hay/fodder is the main field crop, which
increased in production by 62% in 2002-03 compared with the previous year. The rise in seed
production was due to demand for sorghum and pasture seed from interstate. Peanut production in
the Katherine and Douglas Daly areas increased significantly from 691 tonnes in 2001-02 to 1,561
tonnes in 2002-03. Overall, production and value of field crops rose in 2002-03 to $11.87m, which is
an increase of 80% over 2001-02.

The estimated gross value of production of the horticulture industry in 2003 was $88.3m from around
6,500 hectares, which is an increase of 3.4% over the previous year. Mangoes continued to dominate
the industry as 9,098 tonnes were produced in 2003 valued at $31.1m. There are around 800,000
mango trees with a potential to produce up to 16 million trays in the next five years.
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Table1. The proportion of species and total yields of Paddock 50 buffel/legume trial

Treatment Date Total yield
(kg)

% legume % grass % other

Maldonado Dec-00
May-01
Dec-01
Apr-02
Dec-02
May-03
Jan-04
May-04

2,890
9,240
4,570
5,470
3,016
4,790
7,100
8,600

6
54
<1
<1
<1
<1
<1
<1

94
46
100
98
99.5
99.9
99.8
99

trace
trace
trace
2
<1
<1
<1
<1

Verano Dec-00
May-01
Dec-01
Apr-02
Dec-02
May-03
Jan-04
May-04

3,940
6,370
3,660
5,060
2,656
4,169
5,700
8,400

1
5
3
6
1.7
<1
<1
2.5

97
90
96
90
97.7
98.8
98.2
94

2
5
1
4
<1
<1
<1
3.5

Oolloo Dec-00
May-01
Dec-01
Apr-02
Dec-02
May-03
Jan-04
May-04

3,480
9,210
5,200
6,090
3,513
5,621
8,000
9,200

16
60
8
35
6.4
2.5
1.2
<1

84
37
91
64
93.4
97.4
98.6
98

<1
3
1
1
<1
<1
1.2
1.4

Wynn Dec-00
May-01
Dec-01
Apr-02
Dec-02
May-03
Jan-04
May-04

3,080
8,040
3,910
5,070
2,759
4,763
6,300
8,500

12
37
3
8
1.3
0.7
1.4
4.4

84
57
96
90
97.4
98.7
97.3
93

4
6
1
2
1.3
0.6
1.4
2.6

Milgara Dec-00
May-01
Dec-01
Apr-02
Dec-02
May-03
Jan-04
May-04

3,340
7,340
4,340
5,440
2,923
4,763
6,300
8,800

8
14
<1
1
<1
<1
<1
<1

92
83
99
95
99.1
99.5
99.5
98

trace
3
1
4
0.8
0.4
<1
1.3

Control Dec-00
May-01
Dec-01
Apr-02
Dec-02
May-03
Jan-04
May-04

3,030
6,530
3,870
5,120
2,672
4,308
6,000
8,500

0
3
1
6
0
<1
<1
<1

99
95
98
93
96.3
99.5
98.2
96

1
2
1
1
1.7
0.5
<1
3.5
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PROJECT: Grain and Forage Sorghum Varieties for the
Douglas Daly Region

Project Officer: P. Shotton

Location: Douglas Daly Research Farm (DDRF)

Objective:

To grow and trial new and commercially available grain sorghum varieties at DDRF and
monitor which varieties are suitable for the District.

Background:

Over the past nine years replicated sorghum variety trials have been undertaken at DDRF. During the
past six years, sorghum seed used in the trials has been supplied by the Pioneer and Pacific seed
companies. The varieties evaluated are those that have shown promise in past years and new
varieties that may suit the Top End climate. Trial results will provide information on commercially
available varieties to Top End sorghum producers.

Materials and Method:

Trial location: Systems trial paddocks 11 to 14 at DDRF
Trial area: 2.5 ha
Varieties: nine with four replications.
Plot size: 100 m x 6 m.
Weed control: Glyphosate @ 2.5 L/ha

Atrazine 500 @ 2 L/ha
Dual Gold @ 1.5 L/ha

Fertiliser: 190 kg/ha NPKS (16-17-0-12)
100 kg/ha urea
100 kg/ha muriate of potash

All paddocks were ploughed and cultivated in early December 2003.

The sorghum varieties were planted and fertilised on 20 December 2003 using an eight-row planter.
Row spacing was 75 cm, and planting rate was approximately 200,000 seeds/ha.

Pre-emergent herbicides (Atrazine 500 and Dual Gold) were applied on 20 and 21 December for
the control of various grasses and broad leaf plants.

Observations

Each plot is monitored and evaluated for plant population, flowering and maturing dates, insect and
pest occurrence, plant height, head type, resistance to head mould and leaf disease, plant lodging and
hand harvest yields,

Results:

Total rainfall for DDRF was above average that year, over 1,500 mm. Crop emergence and
establishment was satisfactory for most varieties although bird damage lowered populations and some
areas suffered later from excessive moisture.
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The long wet season also caused moderate to severe leaf disease and head moulds particularly in the
earlier maturing varieties.

Forage sorghum evaluations

The six forage varieties were planted on 20 December. Each variety was replicated twice and planted
and treated in the same way as the grain sorghum varieties.

Due to the very wet conditions throughout the season grazing and machine harvesting was not
completed. Forage hand harvest, flowering dates, height, plant populations and leaf diseases were
recorded. Results are shown in Table 2.

Table 1.  Average results of four replications

Variety First
flowering

50%
flowering

Head
type

Height
(m)

Head
exertion

Leaf
disease

Head
mould

Hand yield
(@ 13%)

Plant
population

8118 56 60 SC 1.4 4 4 4.25 4,341.1 113,839
Bonus 62 65 SC 1.3 2 2.75 2.75 3,113.3 71,504
Pac 2404 52 55 SO 1.2 3.75 2.5 2.5 3,006.5 129,673
MR 43 53 56 SO 1.2 2.5 2.5 2.75 3,375.8 97,672
XS 2700 59 63 SC 1.4 4 3.75 2.5 2,854.2 115,172
XS 1603 61 65 SC 1.4 4.25 3.5 1.5 2,088.2 102,672
MR Buster 52 56 SO/SC 1.2 3.75 2.25 2.25 3,105.1 96,005
MR Pacer 53 56 O 1.2 3.5 2.5 2.5 3,440.2 115,006
MR Maxi 52 56 SC 1.2 3.5 2.75 1.5 3,500.2 102,505

Head type Head exertion Leaf disease Flowering = Days
after planting

O = Open 1 = Poor exertion 1 = Severe leaf
disease

SO = Semi open 5 = Good exertion 5 = No leaf disease
SC = Semi closed
C = Closed

Table 2.  Forage sorghum results

Variety First
flowering

(days)

50%
flowering

(days)

Height (m) DM yield
(kg/ha)

Plant
population

Leaf
disease

Graze n Sile 57 60 2.0 9,700 150,000 4
BMR 63 67 2.1 12,000 163,000 3
8386 post 70 post 70 2.5 10,400 126,700 4
Sweet Jumbo post 70 post 70 2.6 7,800 126,700 3
Chopper 60 64 2.0 9,700 110,000 4
Sugar Graze 66 70 3.1 16,000 177,000 4
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PROJECT: Weed Control Using Herbicide Wipers

Project Officers: P. Shotton and C. Hazel

Location: Douglas Daly Region

Objective:

To trial, monitor and record the short and long term effectiveness of weed control methods in
pastures and fodder crops using herbicide wipers.

Background:

The control of grass and broad leaf weeds in pastures is an ongoing concern, particularly where
selective herbicides are not available or are uneconomic. With the use of selective herbicides, various
grasses and broad leaf weed species can be controlled in pure stands. However, the control of weeds
in mixed pastures such as grass weeds in grass pastures and various broad leaf weeds in legume
pastures is more difficult because few selective herbicides are available to our knowledge, or their
price cannot be justified.

Herbicide wipers are one method being used for managing taller weeds and sucker re-growth in crops,
pastures and forestry worldwide. They have varying success depending on location, weed species,
application methods and chemicals used. The benefit of herbicide wipers is that a chemical is applied
only to the target weed, so waste is minimal and spray drift is eliminated.

A number of replicated and non-replicated trials have been undertaken in the Top End using herbicide
wipers with many different chemicals and adjuvants.

The major contributing factor for effectiveness has been the height and density of the weed mass and
the speed of application. Generally, the taller and more leafy the weeds are, the greater is the
chemical contact and better are the results.

The most universal chemical mix found to date has been Glyphosate with 1% of adjuvant LI 700 and
non-ionic 100% wetter. The solution of one part chemical (Glyphosate 450) to 10 parts water
controlled most actively growing broad leaf and grass weeds in mixed pastures and legume hay crops.

Sucker regrowth in improved pasture areas has been a concern to pastoralists in the Douglas Daly
district. A herbicide wiper would be a relatively cost effective way to control sucker regrowth if a
chemical mix could be found to successfully do it.

Method:

A non-replicated trial was conducted on Bonalbo Station NT in April 2003 where native sucker
regrowth in an improved pasture paddock was herbicide rolled using three chemical products at two
application rates. The two application rates were a single pass over the target plants and a double
pass where the target species were wiped from both directions.

Another observation trial was conducted on Kumbyechants Station in April 2004 targeting sucker
regrowth using only one treatment, (Grazon).
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Results:

The treatment using a single wipe of Glyphosate 450 (G1) controlled approximately half of the
Bloodwood (Eucalyptus latifolia) and killed three from the four plant species of stringy bark (Eucalyptus
tetrodonta) and broad-leafed carbeen (Eucalyptus confertiflora). Ironwood (Erythrophleum
chlorostachys) suckers showed signs of severe damage two weeks after wiping, with leaves and
stems turning black and near 100% leaf defoliation. However, all ironwood suckers later recovered.

The treatment using a double wiping of Glyphosate 450 (G2) did not improve the control rate and
gave similar results as the G1 treatment. Most ironwoods, Hakea arborescens and Grevillea
mimosoides were not controlled. Half or more of the three eucalyptus spp. were controlled with the G2
treatment.

The two Garlon (600 g/L Triclopyr) treatments controlled very few suckers. Bloodwood were not
controlled and only the odd suckers of kapok (Cochlospermum fraseri), sandpaper fig (Ficus opposita),
Grevillea mimosoides and nut tree (Terminalia grandiflora) were affected. The results did not indicate
any benefit of double wiping with Garlon compared to the single application.

The single treatment of Grazon  (100 g/L picloram and 300 g/L Triclopyr) controlled a number of
suckers that were wiped including most ironwood, bloodwoods, stringy barks and terminalias. The
double wiping of Grazon controlled all species that were wiped, except for one ironwood sucker,
indicating that double wiping was worthwhile.

Following the promising results using Grazon on sucker regrowth at Bonalbo, the treatment was
repeated on Kumbychants using a lower dilution rate (1 part product to eight parts water) where most
of the regrowth was controlled.

Discussion:

The herbicide wiper will only affect the plants it comes into contact with and the taller and larger the
leaf area, the more chemical that will be transferred onto the target as chemical translocation is often
slow through the plants. Final ratings should be made several months after application. Applying the
chemicals when plants were most actively growing and during the cooler part of the day may have
improved results.
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PROJECT: Pasture Species Evaluation under Grazing at
DDRF

Project Officers: B. Lemcke, P. Shotton,  N. Hartley, L. Huth and DDRF Staff

Location: Douglas Daly Research Farm (DDRF)

Objectives:

To evaluate pasture species and mixtures under a continuous grazing regime on Blain soil at
DDRF.

To determine their persistence, productivity and contribution to the weight gain performance of
cattle.

Background:

Promising pasture introductions are evaluated under grazing at DDRF to determine their long term
potential in the Douglas Daly environment.

Method:

The pastures are grazed in 4 ha paddocks by five Brahman weaner steers per paddock (1.25
animals/ha). The exception is paddock 49, which had five extra animals to increase the stocking rate
to 2.5 animals/ha to monitor the long-term effects of heavy stocking rates on this productive buffel
pasture. Steers are allotted to paddocks in June/July (post weaning) and remain in the grazing trial
until the following June.

Paddocks are top-dressed annually with a phosphorus-based fertiliser. This year 50 kg/ha Pasture
Generator (NPKS 0:15:0:18) was spread on the paddocks at 50 kg/ha. During the wet season,
various weed control measures were undertaken where required, usually spot-spraying for broadleaf
weed control. Some grass only paddocks are boom-sprayed with Starane/2.4-D mixtures if broad leaf
weeds become prominent. Paddock 52 (Oolloo/Arnhem) was re-sown with Arnhem on the eastern end
where it had become very patchy and weedy. Urea was applied at 110 kg/ha to paddock 532 (split
applications in December and February) as a substitute for wet season block consumption.

New paddocks established: Paddock 39 existing buffel grass pasture planted with five full rows
of leucaena

Paddock 40 Nunbank buffel
Paddock 43 Oolloo only (Centrosema brasiliana)

The animals were supplemented with Uramol blocks ad-lib during the dry season and with Phosrite

blocks in the wet season. Intake was recorded monthly. The paddock 532 group received no wet
season block supplement

Cattle were weighed monthly, given a condition score and P8 (rump) fat was measured, starting in
January and ending at the end of the grazing season in June 2004.

Pasture composition and yield were assessed twice during the year, the first in early wet season,
during January 2004. A post-wet season assessment was made in early May 2004.
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Paddock 50 has four blocks of multiple plots of five legumes sown into an existing buffel grass stand
during December 1999. It was grazed continuously throughout the period July 2003ñ June 2004 (see
Project - Pasture Species Evaluation under Grazing at DDRF - Paddock 50).

Paddock 48 contains three rows of Cunningham and three rows of cv Taramba leucaena, which were
slashed in November 2000 to a height of 30 cm and de-stocked until January 2001. In December 2001
and in January 2004 the rows were again slashed low, and the stock remained in the paddock. Each
leucaena row is half the paddock in length and before slashing was from 2.5 to 4 m in height. Taramba
was taller.

A new paddock (No. 42) was established during 2002 with Wynn Cassia. It was treated for grass and
broadleaf weed control to maintain a high proportion of Wynn cassia. Grazing commenced in March
2002. This was one element of a district PIRD project on Wynn cassia productivity. This year no
destocking was carried out for grass control.

In 2003, another new paddock was added to the system (41) which was sown with Tully and no
stocking was allowed through until the end of June to allow maximum establishment. Stocking
commenced in mid January 2004

Table 1. Mean cattle live-weight gains (kg/head)

Paddock No. Pasture type July 03-
Nov 03
late dry

Nov 03-
April 04

wet season

April 04-
June 04
early dry

Total
July 03-
June 04

39 Buffel/leucaena (five rows) #
40 Nunbank buffel 70.4
41 Tully (B. humidicola) **50.8 58.2 155.6
42 Wynn cassia -8.8 72.1 71.5 134.5
43 Higane (P. atratum) 2.4 *Replanted
44 Pangola 37.0 101.6 57.2 195.8
45 Pangola/leucaena 29.6 101.2 65.2 196.0
46 Sabi 4.0 119.2 60.8 184.0
47 Jarra 13.6 109 53.4 176.0
48 Sabi/leucaena 26.4 116 61.4 203.8
49 Buffel (tall variety) -16.6 123.2 48.4 155.0
50 Buffel/legumes 10.3 120.9 48.5 179.7
51 Strickland/Wynn 8.2 118.6 53 179.8
52 Arnhem/Oolloo -8.5 83.6 73.2 148.3
531 Buffel/sabi/blocks 1.0 128 49 178.0
532 Buffel/sabi/urea 2.5 114.5 38.6 155.6
533 Buffel/sabi/Wynn 7.0 125.7 55.0 187.7
534 Leucaena/buffel/sabi 111.2 131.8 53.6 196.6
535 Buffel/Oolloo 26.7 115.4 ***
All paddocks Mean live-weight change 9.1 112.5 176.5

* Replanted to Oolloo. ** Wt gain since 16/1/04. *** De-stocked for seed set (Apr-Jun). # Not stocked.

Table 2. Mean cattle live-weight gains (kg per head) for the previous six years

Year 1998-99 1999-00 2000-01 2001-02 2002-03 2003-04
Live-weight gain 190.4 187.7 176.1 173.0 173.1 176.5

Again paddock 49 has achieved the highest production per hectare of all the paddocks in the trial area
because of the double stocking rate (10 animals/4 ha). Whilst the higher stocking rates are depressing
individual animal gains compared with around 180 kg/head with other buffel paddocks, the paddock
production has not diminished over the last three years. This year it reached 387.5 kg/ha compared
with 377 kg/ha and 385 kg/ha in the last two years when overall means of all paddocks remained
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similar. These gains per hectare would probably be achievable in other species paddocks as well, if
they were stocked more heavily to maximise production per hectare. The long-term problems of over-
stocking cannot be overstated and therefore conservative stocking rates are used in this trial for
comparison purposes and to maximise individual animal weight gains.

Destocking of the Oolloo/buffel paddock from April to June for the Oolloo flowering and pod setting
period is a pasture management attempt to increase its longevity in the pasture, due to the paddock
50 experience of gradual decline over four seasons.

Block consumption

Table 3.  Feeding of Uramol from 30/6/03 to 12/11/03, and then Phosrite from 13/11/03 to 29/6/04

Wet season: Phosrite
consumption

Paddock No. Species Dry season: Uramol
consumption (135
days) g/head/day

g/head/day Days fed
39 Buffel/leucaena (five rows) Not stocked Not stocked
40 Nunbank buffel Not stocked 62 110
41 Tully (B. humidicola) Not stocked 117 160
42 Wynn cassia 53 91 230
43 Higane (P. atratum) 89 57 66
44 Pangola 105 17 230
45 Pangola/leucaena 149 26 230
46 Sabi 82 48 230
47 Jarra 149 87 230
48 Sabi/leucaena 31 53 230
49 Buffel 57 67 230
50 Buffel/legumes 119 88 230
51 Strickland/Wynn 168 88 230
52 Arnhem/Oolloo 120 56 230
531 Buffel/sabi/blocks 89 106 230
532 Buffel/sabi/urea 90 0 0
533 Buffel/sabi/Wynn 91 81 230
534 Leucaena/buffel/sabi 60 74 230
535 Buffel/Oolloo 149 111 147
All paddocks 100 72

Consumption rates compared with previous years are in the middle part of the range for Uramol (range
78-134 g) and the lowest for Phosrite (range 75-119 g) in the last seven years. Group variation is quite
large with consumption rates of Phosrite on pangola pastures being historically low and continuing this
trend. Consumption rates of Uramol on the Jarra and Strickland pastures and a few others were
exceptionally high. The comparison between the N fertilisation of the buffel versus wet season blocks
will be continued for a few more seasons to see if the N effect is cumulative. The yearly difference in
the first year of 23 kg in favour of the block fed group (paddock 531versus paddock 532) is the normal
difference between blocks and no blocks.
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PROJECT: Feeding Trials at Berrimah Farm

Project Officers: B. Lemcke, R. Kelly, R.  Eastick, N. Hartley, G. Schultz, L.
Huth and M. Hearnden

Location: Berrimah Farm

Objectives:

To evaluate pasture grass species as hay for growth of penned cattle.

To determine the value of stockfeed pellets based on Wynn cassia for growth of penned cattle.

Background:

Trial 1 Hay feeding demonstration

The value of some pasture grass species as hay has been tested previously. The value of some of the
newer introductions has not been done although some are used commercially. The aim was to try to
compare the performance of four varieties of the genus Digitaria when fed to growing cattle.

Trial 2 Feeding cattle Wynn cassia-based stockfeed pellets

Wynn cassia has been found wanting in feeding trials as hay and also when it is the only forage
available in a paddock situation. In previous studies a Wynn cassia with 20% sorghum pellet showed
promise when fed to cattle in yards. The aim of this trial was to determine whether sorghum played a
significant role in the good performance of cattle in previous trials. The 20% sorghum pellet was used
again, and compared with pellets containing only 10% sorghum grain and pellets with no sorghum. A
fourth pellet formulation, using Calopo as the base ingredient was also compared at the request of a
pellet manufacturer to test its use. He had found it to be highly compatible in the mechanical pelleting
process.

Method:

Trial 1
Eight groups of six Brahman yearling steers were stratified by weight and randomly allocated to two
rows of pens in the Nutrition Yards at Berrimah Farm. Four varieties of hay were fed twice daily and
the uneaten residues were measured daily. The cattle were weighed each week until hay supplies
were exhausted. The trial ran from the 30/9/03 to the 3/11/03. The cattle were also supplied with
Phosrite  blocks on a continual basis. The hays used were pangola, Jarra, Strickland and Arnhem

Trial 2
Eight groups of six Brahman yearling steers were reallocated to eight groups, stratified by weight and
randomly allocated to two rows of pens at Berrimah Farm yards. Four different formulations of pellets
were fed to the groups. The groups were fed either Wynn hay plus molasses and cooking oil,
(necessary additives in the manufacture of pellets.); Wynn hay + 10% sorghum plus molasses and
cooking oil; Wynn hay + 20% sorghum plus molasses and cooking oil or Calopo hay plus molasses
and cooking oil.

All groups had a Phosrite  block available at all times. Pellets were fed to surfeit to ensure that a
small residue was left daily. Feed consumed and residues were recorded daily and blocks were
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replaced when they were too small to maintain in the feeders. Cattle were weighed each week from
6/11/03 until the end of the feeding period on 9/12/03.

Results:

Trial 1
All groups lost between 8 and 20 kg liveweight in the first week of feeding. All had positive weight
gains by the second week but had varying intervals before regaining their initial weight. Table 1 and
Figure 1 show group cumulative growth patterns over time. Table 2 shows the block consumption in
g/head/day.

Table 1. Hay trial (2003)

Cumulative gains kg/head
PEN 1

Strickland
PEN 2
Jarra

PEN 3
Arnhem

PEN 4
Pangola

PEN 5
Jarra

PEN 6
Strickland

PEN 7
Pangola

PEN 8
Arnhem

29/09/2003 0 0 0 0 0 0 0 0
06/10/2003 -16.3 -20.3 -16.3 -9.0 -14.0 -12.5 -10.7 -14.2
13/10/2003 -2.8 -11.2 -6.5 -2.7 -5.0 -1.8 2.3 -2.2
20/10/2003 1.8 -6.3 -5.2 -1.0 -2.0 0.3 9.2 -3.3
27/10/2003 11.3 -2.3 -3.7 5.8 2.5 6.3 8.2 4.0
03/11/2003 14.5 3.8 2.0 11.3 5.8 11.8 11.0 4.0

Strickland Pangola Jarra Arnhem
Treatment
means

13.16 11.16 4.83 3.00

95%
confidence
interval

(5.89) (4.57) (2.79) (4.75)

Statistical
significance

b a,b a a

A hierarchical ANOVA design was used to test the effect of treatments (hay type) on the weight gain at
the 5% level of significance. Hay type produced a significant difference in total cumulative gain
(p=0.0119) between all the groups. Groups with no significant difference in Table 1 are shown with the
same letter.

The cattle on Strickland hay showed a significantly greater weight gain than those on Arnhem hay.
Weight gains on Jarra and pangola hays were intermediate.
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Figure 1.  Group live-weight gains (kg/head)

Table 2.  Phosrite block consumption (g/head/day)

Group 1 Group 2 Group 3 Group 4 Group 5 Group 6 Group 7 Group 8
PEN 1

Strickland
PEN 2
Jarra

PEN 3
Arnhem

PEN 4
pangola

PEN 5
Jarra

PEN 6
Strickland

PEN 7
pangola

PEN 8
Arnhem

Consumption 151.5 265.2 265.7 267.2 273.0 165.2 251.0 200.0
Strickland Jarra Arnhem Pangola

Treatment means (g) 158.3 269.1 232.8 259.1

The significantly less consumption of Phosrite block on the Strickland of around 100 g/head/day
means a saving of 10c/head /day in block feed costs. It is intended to quantify the contribution of the
block to weight gains in pens during next year.

Discussion:

It is very difficult to compare hay species as many other factors impact on cattle growth rates. Some of
these would be the age of the pasture, maturity, curing time, curing conditions, soil types, fertiliser
used and storage conditions. Whilst most of these factors were kept as similar as possible, there were
some differences which may explain some of the outcomes. The Strickland hay was a first year stand;
all the others were two or more years established. The pangola was also left unbaled for a longer
period of time, which affected its nutrient content and palatability. However, among the hay that was
used, the order of quality was Strickland, pangola, Jarra, then Arnhem. Hay consumption per group
(see Table 3) was remarkably constant, so that the differences in live-weight gain would be mostly due
to the nutritive value and digestibility of the hay. The chemical analysis of the hays helped to explain
the cattle performance (Table 4).
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Table 3.  Group hay consumption

Group Hay consumption (kg/group/ day)
over the trial period

Rep 1 Rep 2 Mean
Strickland 34.4 33.5 33.44
Pangola 33.6 31.6 32.58
Jarra 33.0 33.7 33.36
Arnhem 31.9 33.8 32.84

Table 4.  Hay chemical analysis

Hay/element N (%) P (%) K (%) S (%) Crude protein (%)
Strickland 1.25 0.096 1.04 0.11 7.81
Pangola 0.45 0.09 0.71 0.12 2.81
Jarra 0.5 0.091 1.35 0.07 3.13
Arnhem 0.58 0.055 0.74 0.056 3.63

Low crude protein in the hay may help to explain the heavy block use by the cattle except on
Strickland. Low P and S in the Arnhem hay indicates a lack of recent application of superphosphate.
Higher superphosphate applications may have improved performance.

Results:

Trial 2
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Figure 2. Effect of pellet type on weight
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Table 5. Cumulative weight gain in the pellet trial (kg/head/week)

PEN 1 PEN 2 PEN 3 PEN 4 PEN 5 PEN 6 PEN 7 PEN 8
Date Wynn 10% Wynn 20% Calopo Wynn 0% Wynn 20% Wynn 0% Wynn 10% Calopo
06/11/2003 0 0 0 0 0 0 0 0.0
13/11/2003 -6.9 -0.2 -23.0 6.3 -2.7 5.3 -20.9 -25.3
20/11/2003 -3.1 -0.2 -24.8 11.5 8.0 6.5 -11.3 -20.1
27/11/2003 10.0 13.8 -18.1 17.0 7.2 15.2 -10.8 -21.7
03/12/2003 16.8 24.3 -10.3 26.3 18.8 26.2 3.8 -11.0
09/12/2003 24.1 27.7 -11.9 27.8 22.7 31.7 12.6 -10.4
Block
consumption
g/head/day

210.8 244.1 205.4 258.8 314.2 240.7 202.0 314.2

Table 6. Pellet consumption (kg/head/day)

Pellet composition Wynn 0% Wynn 10% Wynn 20% Calopo
Rep 1 9.29 7.96 7.52 4.35
Rep 2 8.77 6.25 7.62 4.61
Mean 9.03 7.11 7.57 4.48

A hierarchical ANOVA design was used to test the effects of the treatments (pellet types) on the
weight gain of cattle at the 5% level of significance. Pellet type produced a highly significant difference
between all the groups. (P<0.0001). Cattle eating Calopo pellets gained significantly less weight than
those on all other pellet formulations. Table 6 refers to the cumulative live-weight gains only of those
cattle left in the trial at the end of the feeding period. Three animals had to be removed from the
groups due to lack of feed consumption and weight loss before the end of the feeding period. This
then underestimates the true weight loss of the groups that lost one member.

Table 7.  Mean cattle weight changes over the trial period (kg)

Pellet formulation Mean weight difference
(+95% CI)

Wynn 0% +29.75 (5.47) a*
Wynn 10% +25.17 (6.80) a
Wynn 20% +22.04 (6.14) a
Calopo  -2.25 (9.82) b
*Means followed by the same letter are not significantly different at the 5%
level

All groups consumed large quantities of Phosrite block; some excessively high. The weight gains
appeared positively related to the feed consumption, which was highest in the Wynn - 0% sorghum
pellet and lowest in the Calopo pellet. Indeed Calopo pellet intake at the start of the trial was abysmal
and attempts to boost intake by adding molasses at 1 kg per feed were partly successful, but still did
not achieve the intake necessary to obtain good live-weight gains. The performance on pellets with
sorghum was worrying, as the extra energy in the grain should have improved performance. The only
explanation would appear to be that there was something in the sorghum that reduced its palatability.
Consumption rates were however steadily rising over the period of feeding to near parity, such as the
Wynn - 0% pellets by five weeks. As the longest live export ship journey is about 30 days to the Middle
East, the trial was not continued beyond that time. Chemical analyses of the pellets indicated crude
protein content to be between 6.8% and 7.6% for the Wynn based pellets and 8% plus for the Calopo.
Phosphorus and sulphur content of the Calopo was around half that of the Wynn based pellets. The
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magnesium level was about 70% higher in Calopo than in the Wynn pellets. Samples of feed will be
sent to interstate laboratories for further analyses.

The good news from this trial was that despite the poor performance on Wynn as hay and as standing
pasture, the feed value of the pellets was excellent. The cattle ate it readily and in sufficient quantity to
make it a good shipping pellet material without the need for additional protein or energy.

PROJECT: Multi-breed Composite Assessment

Project Officers: G. Jayawardhana, the late  T. Olm, P. O'Brien, C. Hazel, S.
Izod, R. Muirhead, D. Cherry, J. Cherry, B. Lemcke, E. Cox,
L. Humphries and J. Stevens

Location: Douglas Daly Research Farm (DDRF), Beatrice Hill Farm (BHF)
Victoria River Research Station (VRRS)

Objective:

To measure the relative growth, reproductive performance and carcass characteristics of the
interbred progeny of some tropically adapted multi-breed crossbred bulls mated to Brahman
cows, compared with the progeny of Brahman bulls mated to Brahman cows.

Background:

Multi-breed composites retain larger amounts of heterosis (hybrid vigour) in future generations than do
the old style two-breed animals such as Droughtmasters, Brafords and Charbrays. They also combine
the good points of the more different cattle types. Most of the large cattle producers such as Napco,
the AA Company and Stanbroke are shifting to multi-breed composites.

Method:

A composite of 56.3% Brahman, 12.5% Africander, 12.5% Tuli, 6.3% Shorthorn, 6.3% Hereford and
6.3% Charolais is being compared with the Brahman. This cross gives a mix that is 81% tropically
adapted and 19% unadapted Bos taurus and can be expected to retain about 64% of heterosis in the
second generation onwards. It is created by crossing half Belmont Red, quarter Tuli, quarter Charbray
bulls from Geoff Maynardís ìMt. Eugeneî stud in Queensland, to Brahman cows. The cows are run at
VRRS, heifers up to three years of age are run at DDRF while the steers are at DDRF and BHF. None
of the animals are treated for worms, ticks or flies.
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Results:

Table 1. Preliminary results on average production of Brahmans and composites

Brahmans (no.) Composites (no.) Difference
Birth weight 28.4 kg (259) 27.9 kg (233) -0.5 kg
Weaning weight 188.1 kg (316) 195.8 kg (329) 7.7 kg
Yearling (400D) weight 199.0 kg (317) 208.1 kg (327) 9.1 kg
Yearling (400D) testicle
size

23.2 cm (79) 26.1 cm (84) 2.8 cm

% normal sperm at
yearling

8.1% (79) 24.9% (84) 16.8% (3 times the %
normal of Brahmans)

Yearling pregnancy 33.9% (39/115) 56.0% (84/150) 22.1%
Pregnancy rate of
lactating two year-olds

25.0% (7/28) 60.7% (34/56) 35.7% (over double the
Brahmans)

Pregnancy rate of
lactating three year-
olds

63.4 % (26/41) 74.1% (40/54) 10.7%

Two year steer weight 390.0 kg (54) 415.9 kg (51) 25.9 kg
Carcase weight 227.8 kg (27) 237.2 kg (25) 9.4 kg
Eye muscle area 73.3 cm2 (27) 78.4 cm2 (25) 5.1 cm2

The first cross composites were born lighter than the Brahmans but gained weight faster. Their weight
and reproduction figures have been consistently superior to those of the Brahmans. We are currently
collecting carcass data on the steers with initial figures indicating that the eye muscle area per kg
carcass weight is superior in the composites. The composites also have good resistance to ticks and
flies.

The first two lots of the second-generation calves from the yearling mating have been weaned but
numbers are too small for a realistic comparison. The second-generation performance is more
important than that of the first cross as the loss of heterosis in a composite occurs between these
generations.

The initial Maynard bulls are now at commercial properties at Jindare and Florina, in the Top End and
Katherine areas. As a result, performance of this cross under more extensive conditions will be
available soon.
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Program: Improved Pasture, Hay and Seed Production

Sub-program: Pasture Development

Objective:

To expand industry base through increasing areas under pasture and improving industry skills
and experience in managing pastures.

Outcomes:

An expanded industry through increased pasture production.

Continued support of forage research and demonstration programs aimed at increasing hay supply to
the emerging forage cube industry.

Overview – 2003-04

The wet season was an unusual one for the Darwin District because of significant late rain.

Although the first significant rainfall event for the season was on 11 September in the Darwin and rural
areas, only two were recorded for the month. Ten significant rainfall events occurred at seven sites
during October. In the Darwin ñ Daly area, September and October were dry, with the first significant
fall occurring on 4 November.

All sites received at least one significant fall in November. The wet season followed a ìnormalî pattern
of isolated storms up until 20 December when there were widespread falls over the entire district.
From that date, it was continuously wet through until 3 March, with significant rainfall events at most
sites every few days.

A dry spell from 3 to 11 March was followed by another widespread spell of wet weather until 22
March. After that date, there were infrequent isolated storms until 13 April, when it appeared that the
dry season had arrived.

After being completely dry for three weeks, there was widespread rain across the district on 6 May.
This was repeated on 20 May, preceded and followed by infrequent isolated storms through until 1
and 2 June, when six sites received significant falls of rain. This late rain was extremely effective for
pasture growth as it coincided with a period of cooler temperatures, which reduced evaporation.

The good rainfall produced normal and expected pasture yields across the district. With the late rain,
pastures continued to grow and remained green through until early July. This was a bonus for cattle
producers as animals continued to gain weight on the green feed well into the dry season. The late
rain led to some losses of yield and quality of cut hay crops for curing, and windrowed seed crops. The
late rain also delayed the main burning season this year.

The floodplains were flooded for an extended period during this wet season, as the late rain topped up
some of the floodplains. This delayed grazing of the floodplains by four to six weeks. The deeper parts
of the floodplains may not dry out at all this year because of the late rain and lower temperatures.

Demand for extension/information on pastures and seeds continued at record levels during the year,
with the number of enquires up 50% on last year and approaching 600 for the year.
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Our services were affected this year by the secondment of G. Hore to the grapevine rust eradication
program and B. Ross to DIPE.

PROJECT: Seed Increase of Early Generation Seed of
Released Pasture Cultivars

Project Officer: A. Cameron

Location: Paddocks 8 and 9 Berrimah Farm

Objectives:

To evaluate new lines in a confined non-grazed environment.

To bulk-up seed from promising lines for further evaluation.

To bulk up early generation seed of pasture cultivars released in the NT.

Project Period: Ongoing, 2001-06.

Method:

Small areas of cultivars released in the Northern Territory are maintained in Paddock 8 and Paddock 9
at Berrimah Farm, Coastal Plains Research Farm (CPRS) Horticulture and at Katherine Research
Station. Seed harvests are organised as required to ensure that fresh early generation seed is
available.

Seed crops of annual species are grown and harvested as required.

Results:

Weed control was undertaken on the Arnhem pre-basic seed area.

A pre-basic seed area of Cavalcade in the netted area at CPRS Horticulture is yet to be harvested.

Over 100 kg of pre-basic seed of Katherine pearl millet was produced in the netted area at CPRS
Horticulture. This will allow us to sow a larger area to produce basic seed next year.
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PROJECT: Predicting Environmental Weed Risk of Exotic
Grasses in Northern Australia

Project Officers: B. Ross, Dr. R. van K linken (CSIRO), C. Wilson (DIPE), Dr.
F. D. Panetta (QDNRM), B. C ook (QDPIF) and A. Cameron

Location: NT

Objectives:

To identify and rank current and impending grass-weed threats to northern Australia and
benign beneficial species.

To identify combinations of plant/environmental/cultural factors, which are favourable to local
dominance of weedy grass species in natural ecosystems.

To develop a landscape specific weed risk assessment for grasses.

Project period: 2002-05

Background:

Exotic grasses are emerging as one of the greatest threats to northern Australian landscapes, both to
the environment and the pastoral industry. In contrast, relatively few of the exotic grasses evaluated
for agricultural purposes in northern Australia have survived six months or more and even fewer have
been commercialised. Using the existing body of world literature, and leading modelling techniques,
this project seeks to explore the reasons for the ecological success of relatively few exotic grasses in
an attempt to more accurately predict the weed risk of grasses in northern Australia.

A broader significance of this work, in conjunction with other Weeds CRC projects, is to determine how
well the existing AQIS weed risk assessment (WRA) applies to grasses. It is intended to discover if
WRA models can be further refined to take into account weediness within different landscapes, and to
determine whether WRA can be used to help resolve serious issues of conflict.

Method:

A comprehensive database will be developed listing all exotic grasses known to have naturalised in
northern Australia and detailing traits for each species, such as distribution, weediness, beneficial
properties, life history and physiology. This will be done through a review of literature and by
accessing knowledge of grass specialists throughout northern Australia.

For a subset of exotic grasses that are already widely distributed in Australia but that differ in their
weediness, sets of ìbest betî predictive characters will be tested against known weediness.
Predictions from WRA workshops will allow input from other collaborators, weed science and pasture
researchers and practitioners into the selection of predictive characters.

A WRA type method for predicting weediness of exotic grasses across the different landscapes in
northern Australia will be developed and validated. Available grass traits, spatial landscape data
(climate, soils etc), and modelling/spatial analysis tools will be used
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Results:

A database listing over exotic 200 grass accessions in northern Australia has been compiled.
Information about each of these grasses has been added to the database.

A PhD student was selected to work on modelling aspects of the project. This work is continuing.

PROJECT: Seed Testing Laboratory

Project Officers: A. Simonato, L. Simington and A. Cameron

Location: Berrimah Farm

Objective:

To provide an accurate and reliable seed testing service to the pastoral industry, Government
and the public in the NT.

During the year 479 consignments were submitted for testing.

The following tests were carried out on the submitted lots.

Test No. of tests

Certification 27

Purity 21

Germination 475

Bulk search 67

Quarantine inspection 20

Quarantine identification 36

Comparative test 1

Tetrazolium test 0

Import examination international 4

Export examination interstate 8

Seed count 0

Identifications 19

Audit samples 3

Total 592

Other seeds matters

Seed certification applications were made for 109 hectares during the 2003-04 wet season. A total of
5.85 tonnes of Cavalcade seed was certified during late 2003.
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L. Simington has continued the development of an Access database to record information relating to
seeds housed in the laboratoryís Seed Reference Collection. Entries to date number 1602.

A. Simonato completed the Australian Round Robin Identification Comparative Test Program.

PROJECT: Pasture Development Extension

Project Officers: A. Cameron, B. Ro ss, A. Simonato and L. Simington

Location: Berrimah Farm

Objective:

To maintain extension services to industry to assist it to increase and manage areas of
improved pastures, and to continue producing high quality seed.

During the year the Section received 436 individual requests for advice from a range of customers,
including primary producers, Departmental staff, staff from other Departments, agribusiness, students
and a number from interstate and overseas. Our biggest clients were primary producers (156) followed
by departmental staff (130). The highest numbers of requests were about pasture species (136), seed
testing (96) and identifications (69). Requests were received by telephone (267), visits (150) and email
(17).

Specific extension activities included:

Show judging: A Cameron judged eight properties for the Royal Darwin Show Farm and Pastoral
Competition.

The Pasture Development Section is continuing a survey/removal demonstration on major roads in the
Top End to show that gamba grass can be controlled. There has been limited input into this
demonstration this year.
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Program: Irrigation Production

Sub-program: Douglas Daly - Irrigated Crops

PROJECT: Evaluation of Irrigated Fodder Crops at Douglas
Daly Research Farm

Project Officers: F. O'Gara, S. Lucas, C. Collins and P. Shotton

Location: Douglas Daly Research Farm (DDRF)

Objective:

To determine the yield potential and agronomic requirements of various irrigated forage crops
under centre pivot irrigation and assess their suitability as rotational crops with peanuts in the
Daly basin.

Background:

There is a need to evaluate a range of field crops and identify suitable varieties for irrigated production
and rotation with peanuts in the Katherine Daly basin. One of the major limitations to develop an
irrigated field crop industry is the lack of suitable rotation crops. At present peanuts are produced
under centre pivots but there is a need to have a viable rotation crop in the peanut farming system.
Maize has been evaluated from 2000 to 2003 at DDRF. The findings from this work suggest that under
good management, yields of 9 to 11 t/ha are achievable under irrigation at Douglas Daly on Blain
soils. Machine-harvested yields of up to 12.7 t/ha were achieved in 2002 from the best lines.

There is continued interest in the production of high quality hay for the export market and live cattle
trade. Much of the hay (especially grass) produced in the wet is usually of low quality. Irrigated hay
offers the potential to produce high quality hay suitable for the stringent demands of the export trade. It
is necessary to evaluate different fodder species and varieties to determine agronomic requirements,
production and quality traits. Finding a viable crop to rotate with peanuts will have a positive effect on
the farming system and assist with pest and disease management. Non-replicated evaluations are
currently undertaken to assess different forages for their suitability, yield and commercial potential
under irrigation at DDRF

Evaluation

In March 2003 forages were established on one side of the 10 ha centre pivot at DDRF. Maize
(Pioneer Seeds 3153), Rhodes grass (fine cut) and forage sorghum (Pacific Seeds Jumbo) were
planted in an area of 1.2 ha, 1.52 ha and 1.7 ha, respectively. Planting dates were 24 and 25 of
March. A basal 300 kg/ha of muriate of potash (50% K) and 200 kg/ha of urea (46% N) were applied
pre-plant. At planting 200 kg/ha of Incitec Emerge® (18%N, 13%P, 9.4%S) was applied. At week six
200 kg/ha urea, 5.0 kg/ha of zinc and 1.0 kg/ha of boron were applied as fertigation through the pivot.
After each harvest about 200 kg/ha of urea was applied. The forage sorghum and the Rhodes grass
were harvested four times through the season. The maize was harvested once.
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Maize

Pioneer variety 3153 was sown to evaluate the production of round bale silage using a Krone Vario
Pack Multi-Cut round baler. The baler is fitted with knives, which chop the substrate into lengths of
about 60 to 120 mm. The crop was planted on 24 March 2003 with 200 kg/ha of Incitec Emerge. The
crop was sown at two densities to determine the optimum population at which maize should be sown
for silage in this environment. A low population of 6.5 and a high population of 9.5 seeds/m were sown
in 0.75-m rows. A Nodet Gougis precision vacuum planter was used to plant the seed. The seeding
rates resulted in plant populations of approximately 78,886 and 112,219 plants/hectare, respectively.
This represents a field establishment percentage of 91% and 88.5% for the low and high populations,
respectively. The maize received 5.0 ML of water and an additional 90 kg/ha of nitrogen as urea, 2
kg/ha of zinc as zinc sulphate and 1 kg/ha of boron as Solubor® in the irrigation water, mid season.
Six hand harvests of 2 m of row were taken from both population areas on 13 June. Samples were
oven-dried and weighed to determine crop biomass.

Table 1.  Hand harvests of maize silage DDRF June 2003

Plant population
av. plants/ha

Biomass/m
(kg)oven dry

Yield/ha
(kg)oven dry

Equiv. silage wt.
kg/ha @ 35% dry matter

78,886 1.12 14,933 42,665
112,219 1.11 14,800 42,285

The crop was cut and conditioned on 16 June. The crop was baled over the following two days with
the objective of making round bale silage. Due to problems the maize was not baled at the optimum
time and was drier than is desirable for good silage. The crop was approximately 50% dry matter by
the time it was baled.

As the baler did chop the maize stalks and cut cobs in half there was an excessive loss of cobs, which
significantly reduced the yield. The cobs also caused the main pick-up drive chain to jump off a
number of times. Overall the attempt to make maize silage using the Krone MultiCut baler was
unsuccessful due to the high loss of cobs both from the pick-up and from the rear of the bale chamber.

A total of 36 bales were harvested. Ten bales were wrapped in plastic using a silage-wrapping
machine. The silage was left for a period of about eight weeks. It was fed to young cattle at DDRF.
The quality of the silage appeared to be relatively good despite the conditions. The maize cured well in
the wrapped bales and there was little spoilage apart from where birds had pierced the plastic.

Forage sorghum

Pacific Seeds ìJumboî forage sorghum and ìBrown Mid-Ribî was planted on 25 March 2003 under the
small centre. Approximately 1.7 ha was sown in total. The crop was sprayed with 4.0 L/ha of atrazine
(500 g/L active ingredient (a.i.)) and 400 mL/ha of 2,4-D amine (625 g/L a.i.) 15 days after sowing to
control a dense infestation of broadleaf and grass weeds. The crop displayed a classical reaction to
the 2,4-D (phenoxy) herbicide. The prop roots of the plants fused and the plants lay over. While the
plants appeared healthy and maintained their vigour, much of the crop had been flattened. This
illustrates the sensitivity of sorghum to phenoxy herbicides and the difficulty in achieving cost-effective
weed control under NT conditions.

The area was ploughed out and replanted with Jumbo on 29 April with approximately 40 kg/ha of
seed. The crop was harvested four times. The first harvest was done on 14 June (45 days after
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planting), on 11 August, 2 October and 11November 2003. The crop received approximately 10 ML/ha
of water.

The crop was cut using a John Deere disk mower/conditioner. The mower was fitted with flail
conditioners, which were unable to sufficiently condition the crop for rapid drying. The hay was baled
using a Krone Vario Pack MultiCut baler.

A major limitation to growing forage sorghum is the time it takes to dry down in the field after cutting.
Using a flail conditioner it took seven to 10 days for the sorghum to dry sufficiently for baling. Water
and nutrients cannot be applied until the hay is removed from the paddock. In effect the delay in drying
after each cut reduced the effective growing season by several weeks.

Cutting height of forage sorghum is critically important for regrowth and survival of plants. Cutting
close to the ground results in high plant mortality and subsequently more weed infestation and lower
yields and quality. The crop was cut close to ground level during the second harvest resulting in plant
mortality. Leaving between 50 and 100 mm of stubble ensures minimal plant loss.

Due to the reduction in plant numbers, this particular section of forage sorghum was ploughed out in
early 2004 and re planted with two lucerne (Medicago sativa) varieties (cv Hunterfield and Faulkner)
on 6 April 2004.

 ìSweet Jumboî, an improved variety of Jumbo, was planted on 3 July 2003 in the maize area, after
the bales were removed. The ground was ploughed and scarified and sown at 40 kg/ha. Ammonium
sulphate at the rate of 200 kg/ha was applied and watered in. This crop was harvested twice (2
October and 7 November 2003) prior to the wet season. The crop was slashed once during the wet
season to reduce the amount of rank growth over the wet. It was harvested on 22 April 2004. After the
first harvest it was sprayed with a mixture of 10 g/ha of Brush-Off® (methsulfuron-methyl at 600 g/kg)
and 0.5 L/ha of Amicide 625® (2,4-D at 625 g/L). This was done to control a range of broadleaf weeds
including Sida acuta, Senna obtusifolia, Tribulus terrestris, Ipomea sp. and Cyperus rotundus which
were invading the crop due to low sorghum plant densities. The chemical application was successful in
suppressing the weed growth; however, it also suppressed the sorghum for a number of weeks.

Rhodes grass

ìFine cutî Rhodes grass was planted on irrigation circle 2 (small pivot) on 25 March 2003 with a drum
seeder. The ground was prepared conventionally by ploughing and scarifying to achieve a fine tilth.
The seed was dropped on the surface and harrowed in with finger harrows and lightly watered until
emergence.

The initial seeding rate was 8 kg/ha to 10 kg/ha. An additional 10 kg/ha of seed was applied about a
week after the initial seeding due to the dense emergence of other summer grasses. The germination
of Rhodes grass was slow and the early growth was dominated by summer grasses such as
Brachiaria and Digitaria species. Summer grasses cannot be controlled in Rhodes grass crops
therefore competition is the only option for management, hence the high double seeding rate. By week
four the Rhodes grass became more obvious and began to compete with the other grass species. By
the first harvest on 14 June, the Rhodes grass had become the dominant species in the sward. Once
the Rhodes grass became fully established it maintained its density over each harvest and effectively
suppressed weed competition.

The Rhodes grass was harvested four times (along with the forage sorghum) during the season on 14
June, 11 August, 2 October and 11 November 2003. The crop received about 10 ML of water.
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Table 2. Hay yields from irrigated sorghum and Rhodes grass at DDRF in 2003

Harvest Rhodes grass Jumbo Sweet
jumbo

Yield
(t/ha)*

Protein
(%)

Energy
**

Digest
***

Yield
(t/ha)*

Yield
(t/ha)*

Protein
(%)

Energy
**

Digest
***

16/06/2003 13 weeks 6.4 10.8 8.5 59.5 8.6 9.9a 8.7a 61.1a
11/08/2003 8 weeks 8.3 10.7 9 62.5 10.3

2/10/2003 8 weeks 6.2 7.3 7.8 55.2 6.3 5.5 9.4b 8.7b 61b
17/11/2003 6.5 weeks 5.6 6.2 8.8

Dry season total 03 26.5 31.4 14.3
22/04/2004 9.9 11.8

8/06/2004 5.42 4.1
* Indicates hay yield, not dry matter ** Energy: MegaJoules per kg of dry matter. *** Digestibility: % dry matter digestibility. a:
Jumbo b: Sweet jumbo. Feed Analysis by Feedtest, Department of Primary Industries Victoria.

Table 3. Nutrient concentration of various irrigated fodder crops at DDRF 2003

Nutrient concentration in different forages and amounts removed per tonne of dry matter
Crop: N

(%)
P

(%)
K

(%)
S

(%)
Ca
(%)

Mg
(%)

Cu
(ppm)

Zn
(ppm)

Fe
(ppm)

B
(ppm)

Rhodes 1.35 0.16 2.54 0.22 0.33 0.33 8 69 81 3
Kg removed/t 13.5 1.6 25.4 2.2 3.3 3.3 0.008 0.069 0.081 0

F. sorghum 1.96 0.2 2.53 0.13 0.37 0.38 7 98 136 3
kg removed/t 19.6 2 25.3 1.3 3.7 3.8 0.007 0.098 0.136 0

Maize stover* 1.14 0.11 1.56 0.11 0.44 0.24 12 84 90 12
kg removed/t* 11.4 1.1 15.6 1.1 4.4 2.4 0.012 0.084 0.09 0.01

*Does not include nutrients in grain

Discussion:

The fine cut Rhodes grass and the sweet jumbo forage sorghum are in their second year of
production. Both species have been cut twice in 2004. Three more harvests are anticipated. While the
Rhodes grass and forage sorghum have yielded a similar amount of fodder in 2004, the forage
sorghum stand is declining. The Rhodes grass stand has thickened up and is maintaining its vigour.
The plant population in the forage sorghum has declined to about half of what is required for optimum
productivity, and is being invaded by Rhodes grass and other grass-weed species.

2004 fodder evaluations

Forage sorghum varieties

Due to the range and availability of commercial forage sorghum cultivars and interest in quality fodder
for the live cattle trade, four different Sudan grass hybrids were sown under one half of the 27 ha pivot
at DDRF. The varieties selected were sweet jumbo, Betta Graze, Superdan and Cow Pow.

Sweet jumbo and Cow Pow are late flowering, sorghum x Sudan grass hybrids which have medium
stem thicknesses and regrow well after cutting. Betta Graze is a traditional (shorter season) sorghum x
Sudan grass hybrid, which is recommended for both hay making and grazing. Superdan is a hybrid
Sudan grass with fine stems and an intermediate flowering habit i.e. shorter than sweet jumbo or Cow
Pow type forages.



Technical Annual Report 2003-04

35

Lucerne

Due to the continual requests for information on lucerne (Medicago sativa) two varieties were sown
under the 10 ha centre pivot at DDRF this season. Approximately 1.5 ha was sown in a non-replicated
evaluation. The varieties Hunterfield and Faulkner were chosen. These varieties performed and
persisted well in a fodder evaluation in Katherine during the mid to late 1990s (M. Bennett pers.
comm.). While these are old varieties and have been superseded, it was felt that using varieties with
some adaptation would be better than using untested lines. The objective in evaluating lucerne is to
obtain some base line information on the management and performance of the crop under Northern
Territory conditions and develop some recommendations for people interested in growing the crop.

Several farmers have attempted to produce irrigated lucerne over the past 15 years particularly in
Katherine and all have desisted for one reason or another. The major limitation to lucerne production
in the Top End is that the plant is not adapted to the tropical conditions and therefore does not persist
past the first wet season. Low hay yields combined with high irrigation costs have made the crop
unviable despite good local prices for the crop. If lucerne can be produced viably in the Top End by
using improved agronomy and varieties, it would benefit the local stock feed industry and provide a
valuable rotation crop for irrigators.

The varieties were planted on 6 April into a fine well-prepared seedbed. The seed was inoculated by
using a fluid mix of inoculum, which was allowed to dry on the seed before planting. A small seed box
on a John Shearer Trash Culti Drill was used to plant the seed at approximately 10 kg/ha. The seed
was dropped on the soil surface and harrowed in finger harrows. Pasture Generator® (14.0% P, 18%
S 13.8% Ca) was applied prior to planting at 266 kg/ha providing 37 kg/ha P, 47 kg/ha S and 36 kg/ha
Ca. Zinc and other trace elements had bee applied previously to other crops and levels were
considered sufficient.

Treflan 400® (trifluralin at 400 g/L a.i.) was applied at the rate of 2.5 L/ha post-plant pre-emergent to
control a range of summer grasses and broadleaf weeds. The herbicide was incorporated with
irrigation immediately after application. The crop was lightly watered (about 6.0 mm every two days)
until establishment. Both varieties established well. However, some plants became infected with
Rhizoctonia solani and several seedlings died as a result.

The early growth of the lucerne was slow and the disease (R. solani) accentuated the poor
appearance. The crop showed ill thrift and was nutrient deficient. On 25 May 66 kg/ha of urea (30 kg
N), 2.0 kg/ha of zinc heptahydrate and 1.0 kg/ha of Solubor was applied to stimulate the crop. There
was an apparent response as the crop improved in colour and vigour within five to 10 days.

The crop was harvested on 22 June and yielded 87 square bales averaging 21.2 kg. The overall
average yield was approximately 1.2 t/ha for the area. There was no measurable difference in yield
between the two varieties. The hay quality was moderate. Grass contamination reduced the purity of
the hay. Analysis of a grab sample from a bale of lucerne showed 16 to 21.8% crude protein, 67.4 %
dry matter digestibility and 9.8 MJ/kg of dry matter.

After the first harvest the lucerne increased in vigour and appearance. Spinnaker® (700 g/kg a.i of
imazethapyr.) was applied on 7 July at the rate of 100 g/ha to control weeds such as Bracharia sp.,
Digitaria sp., Ipomea sp., Sida acuta and caltrop. This application effectively suppressed the growth of
most of the competing weeds. The crop grew well and was due to be harvested in the second week of
August 04. One or two more harvests are expected. The fodder will be analysed and distributed to
feed merchants for market assessment and to ascertain the probable market price. The results of this
study will be published in next yearís Technical Annual Report.
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PROJECT: Peanut Varieties for Northern Australia

Project Officers: C. Ham, S.  Lucas, Dr S. Bellgard, Dr M. Hearnden, F. O'Gara
and P. Shotton

Location: Douglas Daly Research Farm (DDRF)

Objectives:

To evaluate the growth, yield and disease tolerance characteristics of a range of new peanut
varieties.

To identify improved and adapted lines for commercial production in the NT, which meet
market specifications.

Introduction:

This trial is a three year collaborative project between DBIRD, the Queensland Department of Primary
Industries and Fisheries (QDPIF), the Grains Research and Development Corporation (GRDC) and
the Peanut Company of Australia (PCA). The trial is in its third and final year. Each year a number of
new peanut lines are sown in replicated plots to evaluate yield, disease tolerance, growth habit and
kernel and shell percentage. Much of this research is focused on identifying high yielding, disease
resistant high oleic oil varieties suitable for the NT. The market is demanding high oleic varieties due
to their increased shelf life and health properties. PCA is currently phasing out low oleic oil varieties
and replacing them with varieties containing high levels of oleic oil. Two of these high oleic oil
varieties, "McMahon" and "Ford", are being assessed under irrigation this year at DDRF. Both
varieties will be used as seed crops to be processed and sold as seed by PCA.

Method:

Eleven varieties were evaluated in 2002 and 19 varieties in 2003 and 2004. The varieties were hand-
planted in replicated plots under centre pivot irrigation at DDRF. Plot size is 5 m long by two rows (row
width 0.9 m). The trial is a randomised block design with four replicates. The plots are planted to
achieve a plant population of 120,000 established plants per hectare. The crop is grown under full
irrigation and receives between 5 and 6 ML/ha of water depending on seasonal conditions.

Planting date is scheduled for mid March. Harvest date in 2002 was on 28 August for the varieties
marked (#) and 11 September for the remaining varieties (Table 1). Harvest in 2003 was on 19 August
for the varieties marked (#) and on 26 August for the remainder (Table 2). Harvest of the 2004 trial will
be reported in the 2005 report.

Results:

The varieties were analysed as two separate groups, i.e. according to the organisation to which they
belong and the grading standards they use, that is PCA or QDPIF. The difficulty in evaluating peanut
lines arises when bunch and runner types are compared directly. Because bunch and runner types are
usually graded differently and go to different markets - the nut in shell market or shelled/salted market
- a direct comparison of yield and grade is sometimes misleading.

Additional analysis of total kernel yield grade and shelling percentage will indicate which varieties have
the best economic potential for the Northern Territory. After this year, a complete analysis of all the
varieties will be undertaken. Overall most varieties in both groups performed well in terms of total nut
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in shell (NIS) yield per hectare. Differences were observed in shell percentage, kernel weight and
disease tolerance.

Table 1. Yield and grades for the 2002 trial (average of all replicates)

Variety Clean NIS yield
(t/ha)

Kernel yield
(t/ha)

Jumbo
(%)

Grade 1
(%)

Grade 2
(%)

MFG
(%)

Splits
(%)

Conder# 6.77 4.95 12.4 18.2 12.8 3.2 24.9
D67-1-p15-1^ 6.73 4.94 8.2 14.5 21 9.6 15.3
Chiefley^ 5.85 4.68 54.1 8.3 3.6 0.9 12.1
B185-2-p11-4# 5.71 4.2 17.3 20.5 14.7 2.7 16.7
D67-1-p20-1^ 5.7 4.31 10.1 18.3 20.6 4.9 19.2
Menzies^ 5.41 4.27 51 9.3 5.5 1.5 10.5
D67-1-p5-1^ 5.27 3.78 19.6 17.9 13.4 3.3 15.3
Florunner^^ 5.2 4.12 44.9 11 7.3 2.5 11.8
SO95^ 4.94 3.87 52.5 7.9 4.5 1.2 10.8
D75-1-p10-2# 4.86 3.75 54 6 3.4 0.8 12.2
D75-1-p10-8# 4.65 3.53 55.4 5.3 2.5 0.7 11.5

* Pre-cleaned sample
^ Wallabies damaged two replicates prior to threshing, only two replicates were included in this table
^^ Due to damage as above, only one replicate was included in this table
# Harvested two weeks earlier than the other varieties

Table 2. Yield and grades for all 2003 trial varieties (average of all replicates)

Treatment Clean NIS yield
(t/ha)

Kernel yield
(t/ha)

Jumbo
(%)

Grade1
(%)

Grade 2
(%)

MFG
(%)

Splits
(%)

Menzies 5.6 4.5 50.2 6.8 4.6 0.5 13.1
Florunner 5.6 4.6 46.3 10 5.2 0.7 12
UF 2 6.2 5 51.9 5.9 3.9 0.5 10.9
Sun Oleic 95 5.9 4.7 46.2 5.5 3.6 0.4 17.9
#Chifley 6.2 5.1 43.6 5.9 3.9 0.5 22.4
UF 4 6.4 5.1 58.7 4.3 2.4 0.4 8
UF 1 6.1 4.8 47.9 6 4.3 0.6 13.2
#UF 6 6.1 4.8 42 4.6 2.5 0.3 24.7
LY 6.1 5 47.5 11.4 6.7 0.8 8.4
Conder # 7.78 5.6 15.9 18.8 12.6 2.1 20.3
D75-1-p10-9 # 6.16 4.6 43.4 7.7 5.1 2.1 13.4
N93091C 6.44 4.7 30.2 14.3 7.6 1.4 17.9
Streeton 6.46 4.7 2.97 24.5 21.97 2 18.99
C209-6-49 # 5.04 3.7 35.3 9.7 6.2 2.3 16.3
D75-1-p10-2 5.07 3.7 48.8 4.6 3.1 1.5 14
Middleton 6.42 4.8 26.1 17.3 9.4 1.4 18.2
Wheeler # 7.01 5.2 23.6 17.8 8.96 1.6 19.8
N92023E 6.21 4.4 27.8 13.7 6.5 1 19.5
NC 7 # 6.42 4.7 26.3 15.9 9.9 1.8 17.5

# Harvested one week earlier than the other varieties

PCA varieties

When varieties from PCA were analysed as a group there was no significant difference in kernel yield.
Figure 1 shows the (weighted) means of the varieties based on kernel yield (t/ha). There is a large
amount of variation amongst the replications for variety UF 2. One of the replications was not included
in the results due to an error while threshing the sample.
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Figure 1.  Weighted means PCA varieties for kernel yield at 95% confidence intervals

Analysis of variance (ANOVA) showed the varieties did not differ significantly from each other when
using kernel yield as a predictor. The analysis did indicate significant differences between replicates,
most likely due to site variability.

Table 3. ANOVA results for the 2003 PCA variety trial

Effect SS Degrees of
freedom

MS F P

Replication* 2.4031 3 0.8010 5.508 0.005964
Treatment 1.3654 8 1.707 1.173 0.359827
Error 3.0543 21 0.1454
* Significantly different (P<0.05)

QDPIF varieties

When the QDPIF varieties were analysed as a separate group it showed that Condor, the highest
yielding variety was significantly better than C209-6-49 and D75-1-P10-2 but did not differ significantly
from any other variety.
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Weighted Means of kernel yield for the 2003  peanut variety  trial
Vertical bars denote 0.95 confidence intervals

Conder
D75-1-p10-9

N93091C
Streeton

C209-6-49
D75-1-p10-2

Middleton
Wheeler

N92023E
NC 7

Treatment

2.5

3.0

3.5

4.0

4.5

5.0

5.5

6.0

6.5

7.0

7.5

Ke
rn

el
 y

ie
ld

 in
 to

nn
es

 p
er

 h
ec

ta
re

Figure 2.  Weighted means for QDPIF varieties for kernel yield at 95% confidence interval

Table 4.  ANOVA Results for QDPIF 2003 variety evaluation

Effect SS Degrees of
freedom

MS F P

Replication 0.4958 3 0.1653 0.933 0.438094
Treatment* 11.4135 9 1.2682 7.162 0.000030
Error 4.7808 27 0.1771
* = Significantly different (P>0.01)

Table 5.  Analysis of QDPIF varieties, kernel yield

Variety Mean kernel yield (t/ha)
Conder 5.58 a
Wheeler 5.15 ab
Middleton 4.77 ab
Streeton 4.69 ab
NC-7 4.68 ab
N93091C 4.77 ab
D75-1-P10-9 4.61 ab
N92023E 4.35 ab
C209-6-49 3.74 b
D75-1-P10-2 3.74 b

Means followed by different letters are significantly different (P>0.01)
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Figure 3.  Shelling percentages of selected varieties from 2003, DDRF
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Table 6. Disease type, incidence, and severity ratings for the varieties

Variety name Leaf spot
per 50
leaflets

Limb rot
severity

Peg rot
severity

Tap root rot
severity

Aspergillus
crown rot
severity

Menzies 2.4 Low Low Low Low
Florunner 2.45 Low Low Low Low
UF 2 0.85 High High High High
Sun Oleic 2.45 High High High High
Chifley 3.2 Low Low Low Low
UF 4 3.45 High High High High
UF 1 4.5 Low Low High High
UF 6 3 Low Low High High
LY 1.9 High High Low Low
Conder 1.53 Low Low Low Low
D75-1-p10-9 2.76 Low Low Low Low
N93091C 1.85 High High High High
Streeton 2.25 Low Low Low Low
C209-6-49 3.96 High High Low Low
D75-1-P10-2 3.15 Low Low Low Low
Middleton 2.2 High Low Low Low
Wheeler 3.4 Low Low High High
N92023E 1.15 High High High High
NC 7 3.26 Low Low Low Low
Leaf spot refers to Cercospora leaf spots
Limb rot caused by Rhizoctonia solani
Peg caused by Rhizoctonia solani
Tap caused by Pythium spp.
Crown rot Aspergillus niger
Low disease rating was quantified by the presence of disease on two or fewer limbs out of five assessed.
High disease rating was quantified by the presence of disease on four or more limbs out of five assessed.

Discussion:

Two years of this three-year trial have been completed. The third yearís trial crop is in the ground at
the time of writing. In year one issues such as plant populations, wallaby and brolga damage affected
the trial. In year two, strategies were put in place to deal with these issues. Drying racks were
constructed to dry the harvested varieties and prevent access to wallabies. Maize strips were planted
at intervals throughout the trial to form a visual barrier and inhibit the movement of brolgas into the
crop. This worked well and damage by brolgas was restricted to the outer extremity of the bulk area,
leaving the trial area relatively unaffected.

The trials have been managed using "best practice" which has included recommended fertiliser,
watering and disease and insect control measures. When the PCA varieties were compared for total
nut NIS yield, kernel yield and tolerance to disease, it was found that Chifley and Menzies performed
consistently well. Both lines had good kernel yields, high grades and low disease levels, but were not
significantly better than any other PCA or most QDPIF varieties in terms of total yield.

All the University of Florida lines UF 1, 2, 4 and 6 performed well. In terms of NIS yield, kernel and
jumbo percentage, these varieties ranged from 42% jumbos in UF 6 to 58% jumbos in UF 4.

Out of the QDPIF varieties, Conder gave the highest NIS yield. However, it also had a high shell
percentage and a lower percentage of jumbo than many varieties. However, it is difficult to compare
Conder directly with varieties such as Chifley and Menzies, as Conder is a large kernel bunch type,
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which is graded differently and sold in a different market i.e. the nut in shell market. As shell content
and jumbo percentage are important parameters in determining freight costs and final price, suitable
varieties must have high kernel yields, high jumbo percentages and low shell contents to be
commercially viable in the NT.

Pathology staff at Katherine assessed disease tolerance for all varieties. Varieties were assessed on
percentage of leaf spot infections and limb blight tolerance. Disease has been assessed visually for
incidence and severity and ranked for each variety. Table 3 provides the results of the disease survey.
In 2002 and 2003 disease was rated visually on the day that the varieties were harvested. In 2003 a
QDPIF plant pathologist rated the varieties for disease three weeks prior to harvest.

The ability of a variety to resist disease infection is an important attribute. Conder, Menzies, Florunner,
D75-1-p10-9, Streeton, NC7 and D75-1-p10-2 showed good disease resistance or tolerance. Wheeler
showed a high rate of infection from Pythium and Aspergillus niger. Middleton had a high incidence of
Rhizoctonia limb rot. N92023E and N930913C showed the highest incidence and severity of all
diseases monitored. Menzies, Florunner and Chifley showed the least infection from disease. UF 4,
Sun Oleic and UF 2 showed the highest disease incidence. UF 1 and 6 were infected by Aspergillus
niger and Pythium and showed low incidence of Rhizoctonia solani. Lyons was affected by
Rhizoctonia solani but did not show severe infection from Aspergillus niger or Pythium.

While many of the varieties exhibited infection to a range of pathogens it is difficult to determine the
impact of these diseases on yield parameters. Disease tolerance cannot be fully determined in these
trials. UF 1, which was rated as having a high incidence of Pythium root rot and Aspergillus crown, and
UF 4 which was rated as having a high incidence of all diseases produced 6.1 and 6.4 t/ha,
respectively, which are some of the highest yields of the PCA varieties. Wheeler was rated as having
severe Pythium and Aspergillus infections, but it produced the second highest yield in the 2003 trial.

The varieties were grown under best management practice, which includes a program of fungicide
application. This masks the severity and impact of some of the diseases. Using chemical control
makes it difficult to identify varieties, which are either susceptible or resistant to various diseases. To
ascertain the impact of various diseases and determine the most resistant/tolerant varieties, a specific
trial designed to measure the relationship between disease incidence and yield parameters is
required.
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Sub-program: Cotton

PROJECT: Research of Dry Season Cotton Production

Project Officers: A. Dougall, M. Kahl and C. Martin

Location: Katherine

Objectives:

To develop an agronomic package for efficient and sustainable field production systems for
cotton.

To identify the most appropriate varieties of cotton in terms of yield, quality and maturity.

To develop suitable irrigation systems for commercial scale cotton production.

Introduction:

The cotton trials at Katherine are jointly funded by the Cotton CRC, the Cotton Research and
Development Corporation and DBIRD. The project is based on the use of transgenic cotton grown in
the dry season to minimise insect problems that contributed to the collapse of the Ord cotton industry
in the 1970s.

The successful establishment of a cotton industry in the NT will depend on the availability of suitable
land and water for irrigation. It will also need the development of an integrated agronomic and
entomological package for the successful production of the crop that will meet strict environmental
guidelines.

General progress in 2003

The dry season of 2003 saw the second season of large-scale trials with the area extended to a 30 ha
centre pivot on the Peanut Company of Australia (PCA) Farm to the south west of Katherine. This area
was utilised for integrated pest management (IPM) trials with one side of the pivot sown with cotton
and lablab as a refuge crop; the other side was sown with cotton only. This experiment was repeated
on the 27.5 ha centre pivot at Katherine Research Station. Although intended for IPM experiments, the
larger areas were also useful for evaluating how agronomic management may work in a commercial
situation.

Alternaria leaf spot was particularly severe in the 2003 season and caused marked defoliation. The
problem was exacerbated by high jassid numbers, which caused severe leaf reddening. As a result
yields were depressed significantly and one field was abandoned. Additionally, phosphorus nutrition
was inadequate because of problems with the type of fertiliser and the way it was applied. Steps were
taken in 2004 to rectify the situation.

Agronomic experiments in the 2003 season focused on plant nutrition with continuation of the
phosphorus nutrition trial and initiation of a potassium nutrition trial. As in previous seasons we
screened cultivars for suitability to our climate and farming system, and continued a simulated boll
damage trial.
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Experiments

The phosphorus (P) nutrition trial

This season the crop for P nutrition trial was planted in the same plots as in 2002. No extra P fertiliser
was added to assess the residual effect of P side-dressed in 2002. Figure 1 shows the yields over the
two seasons. In 2002 the 0 kg/ha treatment (no P applied) was significantly less productive than any
other treatment reflecting the desperate status of available P in virgin soils. There was no significant
difference in yields between the 60, 80 and 100 kg/ha rates suggesting optimal yields can be obtained
with 60 kg/ha of P. In 2003 the 0 and 100 kg/ha rates resulted in yields significantly less than the 60
and 80 kg/ha rates indicating that 60 and 80 kg/ha of applied P carried over to give maximum yields in
the following season. The low yield at 100 kg/ha P probably was due to low zinc uptake caused by the
high rate of P. Unfortunately, yields were very low in both seasons. Higher yields would probably alter
responses to P.

Phosphorus Trial Yields 2002-03
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Figure 1.  Cotton lint yields in 2002-03 from the P nutrition trial at KRS. Error bars denote standard
errors.

In both seasons we found a strong correlation between P content in the youngest fully unfurled leaf,
temperature and applied P. At the completion of this experiment in 2004 we hope to use this
correlation to formulate a model to assist farmers in assessing their P fertiliser requirements.

The potassium (K) nutrition trial

Inadequate K nutrition in cotton causes premature senescence and facilitates Alternaria infection
causing yield loss and inferior fibre quality. As Alternaria is an important problem in our farming
system, we conducted a K fertiliser trial in 2003.

Five rates of K were banded in the plant line as potassium chloride and arranged in a randomised,
complete block design with six replicates. The rates were 0, 50, 100, 150, 200 and 250 kg/ha.
Throughout the season youngest fully unfurled leaves were collected on a regular basis and analysed
for K. At the end of the season yield and fibre quality results were collected, and yield components
such as boll size, boll number and lint percentage were recorded. The treatments were also plant
mapped to determine how the bolls were distributed on the plant.
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There was no significant difference in yield as shown in Figure 2. However, there was a significant
difference in fibre length (Figure 3) which may be due to a difference in the distribution of bolls on the
plant.

Potassium Trial Yields
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Figure 2.  Cotton lint yields in 2003 from the P nutrition trial at KRS. Error bars denote standard errors.
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Figure 3.  Cotton lint fibre length in 2003 from the P nutrition trial at KRS. Error bars denote standard
errors.

The boll damage trial

In the 2002-03 season a trial to assess the effect of superficial late season Helicoverpa damage on
cotton bolls was commenced. This is important as Bt expression can drop late in the season allowing
larvae to survive. We hypothesised that although not serious enough to abort the boll, superficial
damage could reduce yield by allowing entry of pathogens making some of the lint unusable. Damage
was made with a small drill-bit to simulate the feeding of large Helicoverpa larvae.
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Ten first position bolls were damaged at three canopy levels (bottom, middle and top) as they
approached maturity. After defoliation the damaged bolls were collected and the number of locules on
each boll was recorded. For each boll the number of locules deemed to be possibly picked by a
conventional spindle picker was determined visually. Temperature and humidity for the three levels
were monitored at half hourly intervals throughout the trial period.

In both seasons there was no significant difference in the number of locules between canopy levels.
Thus, it was valid to compare pickable locules between canopy levels. Table 1 illustrates that in both
seasons bolls in the bottom of the canopy had fewer pickable locules than bolls in the middle or top of
the canopy.

Table 1. Pickable locules in the bottom, middle and top of the canopy from the boll damage trial in
2002 and 2003 seasons. Values with the same letter in each row are not significantly different.

Canopy level Mean number of pickable
locules 2002 (P=0.01)

Mean number of pickable
locules 2003 (P=0.00)

Bottom

Middle

Top

1.3a

2.3b

1.8b

1.5a

3.1b

2.7b

Figure 4 shows the relative humidity in the three canopy levels. As expected, relative humidity in the
bottom of the canopy was higher than in the middle or top of the canopy. This suggests that conditions
in the bottom of the canopy are more favourable for the germination of fungal pathogen spores leading
to a lower numbers of pickable locules.
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Figure 4.  Mean relative humidity at different levels in the canopy in the 12 days following artificial boll
damage. Error bars denote standard errors.
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Progress in 2004

Approximately 60 ha of cotton were planted to continue examining insect ecology on a farm scale. To
try and avoid the disappointing yields encountered in the previous two seasons the following changes
were made to agronomic management:

P fertiliser was applied through the irrigation water as monoammonium phosphate or monopotassium
phosphate. In the previous two seasons fertiliser was banded in the plant-line on the soil surface. This
method proved to be very inefficient on Tippera soils. Literature suggests that on similar soils
downward movement of P from the soil surface is very slow, even with frequent irrigations.

Four foliar applications of 13 kg/ha potassium nitrate were made one to two weeks prior to flowering,
and one each fortnight in the six weeks after flowering. These applications reduced Alternaria severity
as has been found in other parts of the world

Fertigated K was applied prior to flowering, as the literature suggests that up-take by roots ceases
post flowering.

Irrigations have been scheduled more accurately to daily pan evaporation.

This season the P nutrition trial was conducted in a field with a long history of P fertilisation (Colwell P
ñ 18 to 26 mg/kg). At the end of this experiment we hope to have a good understanding of cotton P
nutrition in the Katherine area.



Pastoral

48

PROJECT: Insect Dynamics of the Cotton Ecosystem in the
Northern Territory

Project Officers: A. Davies, A. Duale, C. Martin, D. Owens and K. Lowndes

Location: Katherine Research Station

Objectives:

To benchmark ecology of key pests and beneficial insects that are likely to impact on a future
cotton industry in the Katherine area, before assessing preliminary integrated pest
management systems.

Specific objectives in 2003 were:

To monitor the seasonal abundance of lepidopteran pests (Helicoverpa armigera, H.
punctigera, Spodoptera litura and Pectinophora gossypiella) weekly using pheromone traps at
eight sites.

To continue resistance testing and develop a resistance management strategy for H. armigera
and Aphis gossypii.

To determine the refuge requirements for Bollgard II cotton.

To assess the suitability of trap crops for use in the Northern Territory.

To develop early and late season thresholds for the control of sucking insect pests attacking
Bollgard II cotton.

To introduce Trichogramma pretiosum from Kununurra, WA if not already present.

To rear and identify beneficial insect species and rank their status in the NT and link data to
biodiversity studies.

The principal author commenced in the cotton entomologist position in Katherine in late July. The
following report is a summary of research undertaken by A. H. Duale and staff prior to that
commencement, and is the best representation of available data and research achievements to date
given the difficult circumstances.

Progress in 2003

Seasonal abundance

The pheromone trap network, established in April 2002 and covering a total of eight sites, was
monitored weekly during 2003. Sites were selected in established agricultural areas, and both wet and
dry bush environs. Spodoptera litura were caught throughout the season but numbers peaked in
January (Figure 1). Helicoverpa armigera was present every month in 2003, with a major peak in
January and minor peak in May after which numbers declined. Pectinophora gossypiella and H.
punctigera numbers were low. P. gossypiella was present during the wet season only, whereas H.
punctigera numbers peaked briefly in May and June but were present in relatively low abundance
during the wet.
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Pheromone traps 2003
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Figure 1.  Pheromone trap catches of four principal lepidopteran pests of Bollgard II collected in the
Katherine region during 2003

Resistance management

Trap and refuge crops were assessed for their potential to attract H. armigera away from Bollgard II
and dilute resident populations with individuals not exposed to Bollgard II. Conventional cotton was
utilised to further dilute H. armigera populations. Other than for lablab (Dolichos lablab), data related to
these trials and the testing of emergent H. armigera for Bollgard II resistance has yet to be located and
analysed.

Refuge requirements

Data relating to the refuge requirements for Bollgard II, other than for lablab, has yet to be located and
analysed.

Trap crops

Despite positive results in previous years, trials testing the efficacy of lablab as a companion crop for
Bollgard II cotton in Katherine demonstrated little or no difference in the number of pests between
treatments with or without lablab. The only significant difference between the two treatments was the
number of predators present in each crop (Figure 2). Bollgard II, alone maintained higher numbers of
beneficial species during 2003. However, it also had higher early season egg pressure, suggesting
lablab worked as an effective trap crop for Lepidoptera during this period. Lablab did not act as
effectively late in the season when efficacy of Bollgard II cotton declines.
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No companion (solid bars) vs lab lab (dotted bars) 2003
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Figure 2.  Comparison of insect pest and beneficial species numbers between Bollgard II grown with
and without a lablab companion crop

Sucking pest thresholds

Early season sucking pest thresholds (Figure 3) were exceeded on 16 May (0.5/m) and 20 May (1/m).
Consequently, there was no significant difference in yield between treatments or picking methods for
the early season trial 2003 (Figure 4). Despite a reduction in late season treatment thresholds, they
were exceeded on only two occasions (Figure 5), that is 17 July (1.5/m) and 14 August (0.5/m). Yields
showed a significant difference between treatments (P=0.048) but not between picking methods in the
late season trial (Figure 6).
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Figure 3.  Sucking pest abundance during early season threshold trials in 2003. UC = no insect
sprays; REG = sprayed at regular intervals.
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Dietary dry matter digestibility (DMD)

F-NIRS % dietary DMD had little linear correlation with DMD of the ëreference pasture samplesí
(Figure 2) probably as a result of selective grazing and faecal residue bias by dietary components with
different DMD. This study probably also detected some differences between the characteristics of the
pasture DMD in vivo prediction (P-NIRS) and in vitro analysis (P-wet-chem) (Coates 2004).

Dietary non-grass

Description of the cattle diet in the study was problematic. A fall in F-NIRS % dietary non-grass was
positively associated with effective rainfall (>25mm) in the previous month (relative risk = 1.96);
conversely, the average F-NIRS % dietary non-grass rose progressively as the period since the last
effective rain increased (Figure 3).

Figure 1.  Predicted dietary CP correlated with pasture CP

Figure 2.  Predicted dietary DMD correlated with pasture DMD
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Figure 3.  Predicted dietary non-grass compared with monthly rainfall and paddock rotations

Figure 4.  Predicted ADG correlated with calculated ADG

Average daily gain (ADG)

F-NIRS ADG lacked correlation with both retrospective and prospective live-weight gain calculations
(ADG-before-weigh, ADG-after-weigh) (Figure 4). Linear correlation with ADG-at-weigh was improved,
but still poor. Variables other than diet quality and quantity (e.g. supplementation, environment,
management, disease, gut fill, hydration status (Coates 2004) may confound or interact with ADG in
cattle. This would limit direct correlation with a single variable. This also suggests that in the absence
of collateral recording and consideration of all influential variables, there would be limited capacity to
predict live-weight gain based on secondary analyses. It was interesting to note that with limited data,
ADG-at-weigh showed moderate linear correlation with the P-NIRS % pasture DMD.

Conclusion:

The objectives of the study were achieved to some extent; live-weight-faecal pairs and dried pasture
samples were provided to CSIRO-Townsville. This helped to test the accuracy of existing ëuniversalí
calibration equations for F-NIRS predictions on cattle performance (F-NIRS ADG), and supported a
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conclusion that more information is needed for development of a calibration equation suitable for buffel
grass pastures. There were also locally relevant outcomes from the study, such as assessment of
some practical issues for use of NIRS. However, the study did not have the capacity to develop
regionally relevant calibration equations for Central Australia, or improve the understanding of
nutritional quality and seasonal variation in cattle diets of the Alice Springs district.

The Alice Springs district is in one of four regions identified as being deficient in data for development
of regionally relevant NIRS calibration equations (Coates 2004). Two of the other regions identified as
being data-deficient (south-west Queensland and north-western Australia) are also located in the arid
rangelands of Australia, which are characterised by cattle diets that may contain significant levels of
non-grass components (topfeed >20%; non-leguminous forbs >25%; spinifex) and condensed tannins
(Coates 2004). Non-grass components and tannins are currently under represented or unknown
aspects of cattle diets with respect to NIRS technology. Thus more research and development is
required to enable confident and practical use of NIRS technology in the arid rangelands.

References:

Coates, D. (2004). 'Final Report Project Nap3.121, Faecal NIRS - Technology for Improving Nutritional
Management of Grazing Cattle, Report Prepared for MLA'. (Meat and Livestock Australia;
CSIRO: Townsville, Q.). 50.

Coventry, J. (2004). 'Collection of data and samples for validation of near infra-red reflectance
spectroscopy, AZRI, (October 2001 - June 2003), Final Report, August 2004'. 40.

PROJECT: Improving Herd Profitability

Project Officer: T. Oxley

Location: NT-wide

Objectives:

To measure the costs and returns of each management package in terms of gross margin per
animal equivalent after interest.

To measure the production differences between each management package in terms of kg of
calf weaned per 100 kg of cow mated.

To measure the differences in labour requirements between the management packages in
terms of full time equivalents.

Method:

Cattle were mustered for a second round in October 2003. Due to poor seasonal conditions all cattle
were supplemented all year. First round was conducted in April. As all cattle were in excellent
condition it was decided to withhold supplement from the treatment paddocks as per the strategic
supplementation regime. Due to the good condition of the breeders it was also decided to wean the
calves at 120 kg instead of 100 kg to make the most of the excellent season.

Due to poor seasonal conditions last year, 2004 has been the first year we can collect meaningful
data. First round data for the high plane nutrition and control paddocks is given in Table 1.
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Table 1. A comparison between high and control nutrition

Conkerberry
Paddock (IHP)

Boab Paddock
(Control)

No. of cows 115 51
% wet cows 85 61
% dry cows 15 31
% of herd pregnant 52 61
% of cows CS>3 86 80
Average breeder weight (kg)* 456 393
No. of weaners 71 29
Avg. weaner weight (kg) 179 170
*Not corrected for pregnancy

PROJECT: Herd Health and Performance Study - Westside
Mount Riddock

Project Officers: J. Coventry a nd Pastoral Production Officers

Location: Alice Springs

Objectives:

To monitor herd health and production parameters of an Alice Springs district beef cattle herd.

To report results of monitoring to station management, industry, research organisations and
Government.

To determine the need for future research, disease prevention and control, and advisory
activity.

Background and Method:

The full description of background and method is reported in the 2001-02 TAR.

Progress:

Testing for titres to IBR, pestivirus and leptospira serovars in cattle sera collected during the five-year
longitudinal study was completed in May 2004. Preliminary descriptive analysis of the serological
results suggests that incidence of the infections was dependent upon a range of age and seasonal
factors. Each of these pathogens can cause loss of cattle productivity, clinically and subclinically.
Understanding of the regional pattern of disease is important for identifying suitable management
activities to limit production loss.

Leptospirosis

Bovine leptospirosis occurs throughout the world. It is an economically significant infection by
pathogenic spirochaete bacteria, Leptospira spp., which causes abortions, stillbirths, loss of milk
production and zoonotic disease. Where bovine leptospirosis is a significant zoonotic risk or economic
threat to milk and calf production, vaccination is recommended to control and prevent the disease
(Bolin and Alt 1998; Radostits et al. 2000).

Two pathogenic leptospire serovars are responsible for most of the bovine leptospirosis reported in
Australia: L. borgpetersenii serovar hardjo genotype hardjobovis; and L. interrogans serovar pomona
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(Faine et al. 1999) (Radostits et al. 2000). Evidence of bovine leptospira infection on pastoral
properties of the Alice Springs district has included these two serovars: abattoir surveys in the early
1970s found serum titres to L. s.v. hebdo, L. s.v. pomona, L. s.v. hyos (tarrasovi) and L. s.v. hardjo in
cattle from nine properties and serum titres to L. s.v. hardjo and L. s.v. tarassovi associated with
abattoir detection of ëwhite spotsí on bovine kidneys.

Knowledge of the epidemiology of bovine leptospira infection in arid regions of Australia is limited to
speculation on the importance of contact with the maintenance host, plus the role of soil, low rainfall
(Andrews 1976), extreme temperature ranges and seasonal conditions (Durham and Paine 1997).
This supports observations that the prevalence of leptospira infection is higher in areas of higher
rainfall or access to natural surface waters (Clarke 1991), and contributes to the lack of clarity about
the production and economical implications of bovine leptospira infection.

Serology from the five-year study showed different trends for titre to L. hardjo, L. pomona and L.
tarassovi in herd bulls and breeder cows.

L. hardjo titres suggesting infection were more prominent in young bulls, but the level of infection was
similar across the cow age groups. Increasing six-month cumulative rainfall (100 mm to 300 mm) was
associated with more positive titres in bulls and cows.

Table 1.  L. hardjo: MAT titres for herd bulls

L hardjo:
MAT

Young bulls
(2.5-3.5 years)

Mature bulls
(4-6 years)

Older bulls
(6.5-8.5 years)

Aged bulls
(9+ years)

0 18 58% 37 41% 52 57% 23 70%
50 4 13% 7 8% 14 15% 5 15%
100 2 6% 25 28% 10 11% 2 6%
200 5 16% 10 11% 10 11% 2 6%
400 0 0% 8 9% 4 4% 1 3%
800 1 3% 3 3% 1 1% 0 0%
1600 1 3% 0 0% 0 0% 0 0%

L. pomona titres suggesting infection were recorded in three out of the 60 bulls tested during the
study. It is believed that these titres relate to previous vaccinations. Of the 407 L. pomona: MAT tests
undertaken on breeder cows for a range of six-month cumulative rainfall categories, there were no
titres. This suggests that L. pomona is not endemic or has been transmitted amongst breeder cows in
the Mt Riddock herd.

L. tarassovi titres suggesting infection did not appear to be associated with age in the herd bulls or
breeder cows. However, titres suggesting new infection were associated with increasing levels of six-
month cumulative rainfall, especially in the cows (see Table 2).
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Table 2.  L. tarassovi: MAT titres for breeder cows

Six-month cumulative rainfall
L. tarassovi:
MAT

000-049 mm 050-099 mm 100-199 mm 200-299 mm 300-399 mm

0 49 60% 21 41% 105 44% 20 34% 41 72%
50 7 9% 8 16% 21 9% 4 7% 4 7%
100 8 10% 10 20% 25 11% 5 9% 2 4%
200 11 13% 6 12% 50 21% 9 16% 5 9%
400 5 6% 1 2% 26 11% 10 17% 5 9%
800 2 2% 4 8% 10 4% 7 12% 0 0%
1600 0 0% 1 2% 1 0% 2 3% 0 0%
3200 0 0% 0 0% 0 0% 1 2% 0 0%

Bovine viral diarrhoea / mucosal disease (pestivirus)

Pestivirus (BVD/ MD) virus infection is responsible for a complex of bovine respiratory,
gastrointestinal, thrombocytic, haemorrhagic, reproductive, congenital and immuno-suppressive
disease syndromes (Radostits et al. 2000). The virus is widespread overseas and in Australia.

Disease resulting from pestivirus infection in Australian cattle is sporadic, with variable morbidity and
mortality depending upon the disease syndrome (Hungerford 1990). No confirmed report exists of
pestivirus disease in Alice Springs district cattle. However, laboratory results from ad hoc cattle
disease investigations in the Alice Springs district (1994-02) suggest that over 80% of cattle in Central
Australia have sero-converted to pestivirus by the age of maturity. The significance of these titres for
extensive cattle production in Central Australia has not been documented.

Serology from the five-year study showed different patterns of prevalence in the herd bulls versus the
breeder cows, which may have related to different patterns of activity in the herd. Prevalence
appeared to increase with age in the bulls (Table 3) but this was not as apparent in the breeder cows.
Pestivirus AGID titres in bulls increased when the previous six-month cumulative rainfall increased
(100 mm to 200 mm), whereas previous rainfall did not appear to be associated with different titres in
breeder cows.

Table 3.  Pestivirus AGID titres for herd bulls

Pestivirus:
AGID

Young bulls
(2.5-3.5 years)

Mature bulls
(4-6 years)

Older bulls
(6.5-8.5 years)

Aged bulls
(9+ years)

0 9 25% 23 21% 28 20% 4 9%
0.5 0 0% 4 4% 13 9% 1 2%
1 10 28% 50 45% 71 51% 28 65%
2 17 47% 33 30% 26 19% 10 23%
3 0 0% 1 1% 0 0% 0 0%

Infectious bovine rhinotracheitis / infectious pustular vulvovaginitis / infectious pustular balano-posthitis

Infectious bovine rhinotracheitis (IBR), infectious pustular vulvovaginitis (IPV) and infectious balano-
posthitis (IBP) are the well-recognised respiratory and reproductive clinical disease manifestations of
infection by bovine herpes virus type 1 (BHV1), subtypes 1 and 2b. Subtypes of the BHV1 virus are
implicated in other diseases, including keratoconjunctivitis (subtype 1); neonatal necrotic enteritis
(subtype 1); abortion (subtype 2a, not in Australia); and non-suppurative meningo-encephalitis in
calves (subtype 3) (Vialard et al. 1998) (Radostits et al. 2000).
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Cattle that become infected without developing immunity, become carriers. They continue to
intermittently excrete virus and are a source of infection for non-immune cattle. A cow that has
recovered from clinical IPV disease may transmit the virus for more than a year. When cattle with
latent BHV1 infection become stressed, they then re-excrete virus at the primary site(s) of viral entry
(mainly nasal or genital mucosa) and become a source of infection for non-immune cattle. Periods of
stress include transport, mating, calving, weaning, parasite infection and long-term yarding under
intensive conditions (Vialard et al. 1998).

There is no data on the prevalence of BHV1 clinical disease in Australia (Hungerford 1990), however a
range of disease is documented. Under extensive conditions, sporadic IPV and IBP disease with
development of the genital carrier-state is important in the maintenance of venereal BHV1 virus in
cattle herds (Radostits et al. 2000). IBR disease is comparatively uncommon in cattle under extensive
conditions; it is rare for the genital and respiratory disease forms of BHV1 infection to occur together
(Hungerford 1990) (Radostits et al. 2000). However the short clinical or frequently subclinical course of
infection in grazing cattle (Vialard et al. 1998) limits opportunities for animal health officers in extensive
areas to examine and test suspected cases of BHV1-diseased cattle. This has contributed to the low
number of confirmed reports of IBR / IPV / IBP disease. Laboratory results from ad hoc cattle disease
investigations in the Alice Springs district (1997-2002) suggest that cattle in Central Australia sero-
convert to BHV1 as young adults. With respect to sero-conversion to BHV1 in cattle in Central
Australia, the implications for extensive cattle production are not documented.

Serology from the five-year study showed an age associated increased prevalence of IBR: SN titres in
herd bulls and breeder cows. Increased titres in bulls and cows (Table 4) were also associated with
100 mm to 300 mm of six-month cumulative rainfall.

Table 4. IBR SN titres for breeder cows

Six-month cumulative rainfall
IBR: SN 000-049 mm 050-099 mm 100-199 mm 200-299 mm 300-399 mm
0 16 64% 12 50% 67 59% 14 48% 9 69%
12 to 64 5 20% 6 25% 21 18% 9 31% 3 23%
96 to 384 4 16% 6 25% 25 22% 4 14% 1 8%
512 to 2048 0 0% 0 0% 1 1% 2 7% 0 0%
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PROJECT: Understanding and Improv ing Heifer Fertility in the

NT

Project Officer: T. Schatz

Location: Victoria River Research Station (VRRS) and Douglas Daly
Research Station (DDRS)

Objectives:

To establish the relationship between body weight (and/or condition) and re-mating conception
rates for first calf Brahman heifers in Northern Australia.

To produce a simple chart showing the conception rates that would be expected from mating
first calf heifers at different weights.

Background:

External funding has been obtained from Meat and Livestock Australia for this project, which will run
over the next five years on DBIRD research stations in the VRD and Douglas Daly.

The low re-mating conception rates in lactating first calf heifers have long been recognised as the
biggest area of inefficiency in Northern Australian breeding herds. This project sets out to provide
information so producers can do cost/benefit analyses and determine whether efforts to improve the
nutrition of their heifers will be cost effective. They could also work out the most profitable target
joining weight for their situation, and will be in the best position to decide which methods they use to
achieve their target weight.

Brief outline of experimental work

Each year at least 100 maiden Brahman heifers at VRRS (first joined at two years of age) and at
DDRF (first joined as yearlings) will be joined. At both sites, heifers pregnant with their first calf will be
split into two treatment groups. One group (control) will graze pasture as normal in the pre-calving dry
season, while the other (high nutrition) will be managed with the aim of gaining an extra 50 kg before
calving. This will give heifers with a range of weights/body conditions at their second joining. The data
from this joining (over several years) will allow us to generate a model that predicts the pregnancy
rates likely from mating lactating first calf heifers at a range of pre-calving weights, P8 fat depths and
condition scores. From the model a simple chart can be produced showing the conception rates that
would be expected from mating first calf heifers at different weights. Data collected throughout the
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project will also enable the production of similar charts for maiden heifers (mated first as yearlings and
as two-year-olds).

PROJECT: Industry Initiatives to Improve Heifer Performance
in the NT

Project Officer: T. Schatz

Location: Commercial stations in the Katherine, Barkly and Alice Springs
regions

Objectives:

To establish current levels of fertility of heifers in each region.

To investigate current heifer management practices and why some management strategies are
not widely adopted.

To demonstrate best practice heifer management in each region and record the production that
can be achieved under these systems.

To prepare a best practice manual for heifer management.

Background:

External funding has been obtained from Meat and Livestock Australia for this project, which will run
over the next five years on commercial properties throughout the NT. The project has strong
collaborative links with a similar project being run in the Kimberley and Pilbara regions by the
Department of Agriculture WA.

The research work will be carried out on commercial properties and producers will determine its
direction. Producer management groups (PMGs) will be made up of the regional beef research
committees: KPIAC in the Katherine/VRD region, BRAC in the Barkly region and ASPIAC in the Alice
Springs region, with any other interested people. They will set the agenda for the research and provide
guidance and assistance to the project.

Each group will decide on the type of management practices that they would like to see trialled to
improve heifer performance in their region.

Part of the project is to establish what the current levels of fertility are in each region and how heifers
are commonly managed. This will be done through a confidential survey (face to face) of managers as
well as performance recording on commercial properties. The performance of heifers will be
documented for two years on three properties in each of the three regions.

The main body of research in each region will be a demonstration site on a commercial property that is
selected by the PMG. Management practices that are selected by the PMG will be trialled at these
sites. This will provide an opportunity for the evaluation of management practices that producers would
like tested but do not have the time, resources or research skills to do them. The demonstration sites
will run for five years.

One of the outputs of this project will be the production of a best practice manual for heifer production
in northern Australia. It will summarise the information gained from all aspects of the project.



Pastoral

110

PROJECT: Nutrition Laboratory Service

Project Officer: D. Wilson

Location: NT-wide

Objective:

To provide a nutrition laboratory service to DBIRD staff and clients from all NT regions, for
information required to predict nutritional status of cattle and the pastures they graze.

Background:

For over 30 years the laboratory analysed pastures and cattle faeces for nitrogen, crude protein,
phosphorus, dry matter content and dry matter digestibility. These analyses provided information on
the nutritional status of cattle and their pastures to be used in many DBIRD projects in predictive and
evaluating roles. The majority of samples were received from DBIRD staff from Alice Springs, Tennant
Creek and Katherine regions. Laboratory results were placed on the Australian Feeds Information
Centre (AFIC) database. The Alice Springs AFIC database has the capacity to provide easy to read
summaries and reports on individual species of plants, individual NT pastoral properties and NT
pastoral regions. The AFIC database now contains 16,911 records.

Table 1. Samples analyses in the Alice Springs nutrition laboratory from January 2002-04

2002-04
samples

Pepsin/cellulase
Solubilities
 (%) (DMD)

Crude
protein

(%)

Nitrogen
 (%)

Phosphorus
(%)

Dry matter
(%)

Faecal
Pasture
Total

-
1,963
1,963

-
1,886
1,886

138
1,886
2,024

120
1,809
1,929

138
-

138

The Alice Springs Nutrition Laboratory is now closed and any new samples are sent to the Berrimah
Chemistry Laboratory.
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Program: Future Marketing

Sub-program: Improving Breeding Herd Efficiency

PROJECT: The Relative Mature Size of Young Charolais-
Brahman, Brahman-Tuli, Brahman-Belmont Red,
Multi-breed, Cross-breed and Brahman Cattle

Project Officer: K. McCosker

Location: Katherine Research Station

Objective:

To measure and report on the relative mature size of young ⅛ Charolais x Brahman, ⅜
Charolais x Brahman, F1 Tuli x Brahman, F1 Belmont Red x Brahman and Brahman cattle, by
2006.

Experimental design:

Animal selection

0ver three years of first round musters (2003-05), 20 animals from ⅛ Charolais, ⅜ Charolais, F1 Tuli-
Brahman, F1 Belmont Red-Brahman and multi-breed cross-breed genotypes and 40 Brahman animals
will be selected and transported to Katherine Research Station (Table 1). The herds currently at
Victoria River Research Station will supply the animals. The animals will be replicated for age and
separated by an age difference of 12 months. The animals will be randomly selected on live-weight
from the middle 60% of the weaner herd for that genotype.

Table 1.  Animal selection and transportation schedule

First round year Animals selected Animals transported
2003 10 Brahman

10 ⅛ Charolais
10 ⅜ Charolais

2004 20 Brahman
10 ⅛ Charolais
10 ⅜ Charolais
10 F1 Tuli
10 F1 Belmont Red
10Multibreed crossbreed

10/2003 and 10/2004 Brahman
10/2003 and 10/20 04 ⅛ Charolais
10/2003 and 10/2004 ⅜ Charolais

2005 10 Brahman
10 F1 Tuli
10 F1 Belmont Red
10 Multibreed crossbreed

10/2004 and 10/2005 Brahman
10/2004 and 10/2005 F1 Tuli
10/2004 and 10/2005 F1 Belmont Red
10/2004 and 10/2005 multi-breed crossbreed

Feedlot and slaughter

The animals will be drafted into feedlot pens according to age and genotype (Table 2). Once a settling
in period has been completed, a high nutrition ration will be fed. The duration the animals receive the
ration will vary per pen. The length of time each pen receives the ration will depend on the animalsí P8
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fat depth averages. When average P8 fat depth is 8 in a pen, ration feeding will stop and the animals
will be slaughtered. Ultrasonic fat depth will be recorded over the P8 site (AUSMEAT, 1987).

Table 2.  Feedlot design and schedule

Year 2004/05
Level of fatness

Feedlot Genotype Weaner year
(5 mm) (10 mm)

1 Brahman 2003 Five animals Five animals
2 Brahman 2004 Five animals Five animals
3 ⅛ Charolais 2003 Five animals Five animals
4 ⅛ Charolais 2004 Five animals Five animals
5 ⅜ Charolais 2003 Five animals Five animals
6 ⅜ Charolais 2004 Five animals Five animals

Year 2005
Level of fatness

Feedlot Genotype Weaner year
(5 mm) (10 mm)

1 Brahman 2004 Five animals Five animals
2 Brahman 2005 Five animals Five animals
3 Multibreed

Crossbreed
2004 Five animals Five animals

4 Multibreed
Crossbreed

2005 Five animals Five animals

5 F1 Tuli x Brahman 2004 Five animals Five animals
6 F1 Tuli x Brahman 2005 Five animals Five animals
7 F1 Belmont Red x

Brahman
2004 Five animals Five animals

8 F1 Belmont Red x
Brahman

2005 Five animals Five animals

Post-mortem analysis

Carcass weight and carcass fat %

The hot standard carcass weight (HSCW AUSMEAT, 1995) will be recorded for each animal. Animal
shins will be removed for dissection and weighing of the shin muscle group and the radius and ulna.
These will be used together with carcass weight to calculate muscle and fat content of the carcass
(Butterfield, 1965) and used together with carcass weight to calculate carcass fat content. Eye muscle
area will be measured and the location of the quartering ribs recorded. Fat depth at the 12/13 rib and
P8 site will be measured in the carcass at slaughter and on the hindquarter in the cold carcass after
quartering. Cold carcass weights will be recorded.

Carcass fat measurements

A cold measurement of the P8 fat measurement is made the day after slaughter. A steel ruler is
inserted in an incision made into the fat at the P8 site.

Major events in 2003-04

The 2003 and 2004 weaners were selected and transported to Katherine Research Station.

Feed requirements were grown and harvested on both Katherine Research Station and Douglas Daly
Research Farm.
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A feed mill originally planned to be borrowed from Charles-Darwin University ñ Rural College was sold
and there are current difficulties to obtain a replacement.

Results:

Results are forthcoming. It is anticipated that by June 2005, the first round of data will be received.

PROJECT: The Relative Breeding Herd Efficiency of the
Replacement Breeder Phase of Charolais-Brahman
and Brahman Cattle

Project Officer: K. McCosker

Location: Victoria River Research Station (VRRS) Kidman Springs

Objective:

 To measure and report on the relative breeding herd efficiency (kg calf weaned per AE) of the
replacement breeder phase in a criss-cross crossbreeding herd and purebred Brahmans, by
2007.

Background:

A possible way of improving the marketability and security of northern Australian cattle supplying the
SE Asian feedlot industry is increasing the value adding potential of our product. The addition of later
maturing genes, such as Charolais, is a possible way of doing this. However, producing such animals
in a tropical environment has implications on breeder herds.

An increasingly important limitation of northern Australia cattle production is low replacement breeder
performance, with the increasing expense of supporting heifers, improving female markets and
decreasing steer turn-off age.

Therefore, in order to investigate the profitability of different later maturing gene proportions, the
replacement phase breeding herd efficiencies will be calculated for 1/8 Charolais, 3/8 Charolais and
Brahman genotypes.

Design

All replacement breeders will be managed under the best-bet management system, with the exception
of stocking rate. Stocking rates will be calculated on a modelled pasture growth per land unit basis.

The replacement breeders will be mustered twice yearly with condition score, live-weight, pregnancy
and lactation status and P8 fat depth recorded.

Major events in 2003-04

Weaner heifers were transported to Douglas Daly Research Farm (DDRF). The heifers will remain at
DDRF until 2005, when they will be transported to VRRS and first mated at two years of age in 2006.
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PROJECT: AZRI Breeder Herd Crossbreeding Project

Project Officers: B. Gill, Pastoral and AZRI staff

Location: Arid Zone Research Institute (AZRI)

Objective:

To demonstrate the benefits of crossbreeding options that industry could readily adopt to
ensure steers are capable of meeting South East Asian and North African live export and North
Asian grass and (if lotfed) grain fed carcase market specifications by December 2009.

Background:

Since the expansion of the live export trade to South East Asia during the 1990s, and more recently
North Africa and the Middle East, opportunities now exist for Central Australian cattle producers to
supply a wide range of markets. One option for producing animals to suit these markets is
crossbreeding to take advantage of hybrid vigour and infuse genes of Brahman and other tropically
adapted breeds.

This project will provide objective local information from a crossbreeding program designed to breed
steers that suit a range of markets without compromising female fertility.

Progress:

Details of the crossbreeding project appear in the 2001-02 Technical Annual Report. The current
breeding program is shown below.

Brahman ? Hereford ?X

F1 (½Brahman, ½ Hereford) ?Brahman ? Tuli ?XX

1998

2003

(45)

(30)(30)

½ Tuli, ¼ Brahman,
¼ Hereford

¾ Brahman, ¼ Hereford

Bos indicus
British Bos taurus

Bos indicus
British Bos taurus
African (Bos taurus)



Technical Annual Report 2003-04

115

By 2002 sufficient first-cross Hereford X Brahman females (F1ës) had been bred during previous years
that mating to the first phase of trial bulls was possible. Sixty empty females (two to four years of age)
were stratified by age and weight, then split into two even groups for mating. One group was joined to
a red Brahman bull, the other to a pure Tuli bull. Bulls were run with females for three months
February to April 2003.

Calving was in November 2003, this cohort being the first of the crossbred progeny produced for
evaluation.

Breeders finished calving at the end of January 2004. TheTuli bull and the Brahman bull were put in
with half each of the F1 breeders from 1 February to 30 April. All calves were weaned on 30 April
2004. Weights were taken three times.

This completes the two years use of the Tuli bull. Another tropically adapted bull will be selected for
the next two years of breeding.

Note:  During the F1 breeder accumulation phase (1998 ñ 2001), heifers were joined to a mix of bulls
as they reached two years of age. Resulting progeny is not part of this project and no data on them will
be reported here.

PROJECT: Meeting Post-Weaning Market Specification in the

Live Cattle Export Trade in SE Asia

Project Officers: P. Ridley and T. Schatz

Location: Katherine Region and Douglas Daly Research Farm (DDRF)

Objectives:

To double the number of weaners and thus the number of exportable live feeder cattle available
from the NT breeder herd.

To supply feeder cattle of suitable temperament, condition score and maturity type which meet
the performance requirements of feedlot operators in SE Asia from a range of nutritional
regimes and turn-off specifications.

To avoid supplying cattle with a high probability of being too fat at turn-off in SE Asian
feedlots.

To maintain or enhance the ease of management and efficiency (kg calf weaned/100 kg cow
mated) of breeding herds grazing native pasture in the northern half of the NT.

Background:

The Meeting Market Specifications sub program (of which Peter Ridley was the project leader)
concluded in 2003. In 2004 a comprehensive report on the project was submitted to Meat and
Livestock Australia, which provided part of the funding for the project.
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1. Growing feeder cattle on improved pasture at DDRF

The effects of 25% Charolais genes and alternative supplementation regimes on growth, post-weaning
efficiency and value adding potential at turn-off in cull weaner heifers.

Summary

An infusion of 25% Charolais genes in to a Brahman herd improved total empty live-weight (ELW)
growth and post-weaning efficiency of cull heifers by 9.5% = 13.1 kg/head or 17.2 kg/ha, respectively,
(P < 0.001).

Nil Uramol reduced growth in the dry by 12.3 kg (P < 0.001) but the residual response in feeder heifers
by the end of the wet (ñ2.8% or 4.2 kg/head, NS) was negligibly small. Uramol is unlikely to be cost-
effective as a dry season supplement for cull heifer weaners in this location where deaths due to low
feed availability are unlikely to occur.

However, other data collected at DDRF suggests that a +12.3 kg/head response to Uramol in yearling
heifer weaners to be mated later in December that year could be associated with a 7-8% improvement
in conception rate if this response persists until the start of mating. In such circumstances Uramol
would be highly cost-effective.

Failure to provide Phosrite in the wet resulted in a significant reduction in both total ELW gain and
post-weaning efficiency (-16.8% = -25.4 kg/head and -33.2 kg/ha, respectively, P < 0.001).

The ELW gain and post-weaning efficiency for U/ramol and no Uramol groups during the period of
supplementation were similar (151.3 vs 147.1 kg/head and 198.0 vs 192.5 kg/ha, respectively, NS).

With 1/4 Charolais heifers, nil supplementation resulted in 154.0 -111.5 = 45.5 kg/head less ELW gain
or 59.5 kg/ha lower post-weaning efficiency (-29.0%) over the year (P < 0.002). The effect of not
providing Phosrite (203.5 - 154 = 49.5 kg/ha) was nearly five times as great as not providing Uramol
(183.8 ñ 173.6 = 10.2 kg/ha).

The effects of supplementation, castration and genotype on growth, post weaning efficiency and value
adding potential in a feeder cattle production system.

Summary

Castration had no short-term (two months) effect on growth but bulls grew significantly more than
steers over the wet season so that the annual growth of bulls was about 8 % more than steers.

Not supplementing with Uramol in the dry season reduced growth by about 15 kg but there was some
compensatory growth in the wet season so that the growth over the whole year was only reduced by 5
to 9 kg by not supplementing with Uramol in the dry season.

Later maturing animals (e.g. bulls and ¼ Charolais) were more affected by no dry season Uramol
supplementation than earlier maturing animals (e.g. steers and Brahmans).

Not supplementing with Phosrite over the wet season reduced growth by about 45 kg.

There were no consistent significant genotype effects although ¼ Charolais tended to grow more than
Brahmans.
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The effect of castration and short scrotum treatments on pre- and post-weaning growth in commercial
Brahman cattle.

This experiment examined the effects of the above treatments on calves that weighed between 100-
150 kg at the second weaning round and were returned to their dams until weaning at the first
weaning round in the following year.

Summary

When calves were castrated and returned to their dams, castration had no effect on pre-weaning
growth (however the bulls and short scrotum [SS] steers were significantly leaner at weaning).

The SS treatment successfully rendered male calves infertile and did not adversly affect growth.

Bulls and SS steers had significantly higher post-weaning growth than steers and were significantly
leaner at 25 months of age.

Other conclusions

If steer calves are not weaned at 100 kg at the second weaning round they will be:

moderately fat at weaning (P8 = 4.6mm), with very low value-adding potential as feeders;

too fat at the end of their first post-weaning wet (P8 = 11.5 mm) for use as feeder steers (on average
these steers were already fat enough for the Australian or SE Asian supermarket trade).

Leaving 100-150 kg calves on their mothers at the second weaning round also results in hidden
adverse effects on the inter-calving interval or the survival of their dams, thus reducing future weaning
percentage and/or weaning weight.

The effects of genotype, stocking rate and sex on post weaning efficiency and value adding potential
at turnoff in first round weaners grazing buffel pasture in the Douglas Daly region.

Summary

Stocking rate had a significant effect on both pasture production and animal live-weight gains.

There were no significant genotype effects on growth but the ¼ Charolais and Droghtmasters were
significantly leaner than the Brahmans.

Steers grew significantly more (12%) than heifers and were significantly leaner.

2. Growing feeder cattle on native pasture at Mt Sanford (MS)

There were three separate objectives within this project that were addressed in the years shown in
brackets below:

Objective 1: To measure the effect of weaning weight and sex on post-weaning growth and final value-
adding potential of commercial Brahman weaners up to the end of their first post-weaning wet (1998-
99).

Objective 2: To compare three weaner genotypes from the Kidman Breeder Genotype Comparison
with similar aged commercial Brahman weaners from MS in terms of post-weaning growth and final
value-adding potential at the end of their first post-weaning wet (1999-00, 2000-01).
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Objective 3: To compare the effects of weaning weight, sex and grazing management system on post-
weaning growth and final value-adding potential in weaners at the end of their first post-weaning wet
(2001-02, 2002-03).

Summary

A summary of the findings associated with each objective is provided here.

Objective 1, Weaning weight and sex. To measure the effect of weaning weight and sex on post-
weaning growth and final value-adding potential of commercial Brahman weaners up to the end of
their first post-weaning wet.

There were unexpected and highly significant negative relationships (P< 0.001) between weaning
weight and weight change, in both the dry and over the whole year. Average growth in the wet was ñ
7.0 kg/head. The lightest weaning weight range group (100-140 kg) gained 3.2 kg/head and recorded
a 22.3 kg/head advantage over the heaviest (220-240 kg) in the dry retaining all of this advantage at
the end of the first post-weaning wet. There was no evidence of compensatory growth in the wet. For
each extra kg of weaning weight, final ELW decreased by 0.21 kg. This result suggests that there is no
justification for the view that calves ≤ 140 kg should not be weaned at WR 1 because they will not
thrive in the dry.

Furthermore, in the case of the 100-140 kg WW range steer weaners, data from Kidman (K) suggests
that if they had not been weaned at WR 1 they would have gained about 90-100 kg/head suckling their
mothers through the dry. Assuming that they grew 100 kg/head in the wet after weaning, then they
would average 120 + 95 + 100 = 315 kg/head. Most would be heavy enough for the boat trade to SE
Asia. This is probably what motivates not weaning them as 100-140 kg weaners, at the end of WR1.
However, if the two alternative weights are plotted on the Brahman steer MTG curve with P8 fat depth
at 10 mm, it can be seen that the early weaning option provides a lightweight feeder (254 kg) with 94
kg/head relative value-adding potential. However, the delayed weaning results in an average weight of
315 kg with no value-adding potential. This is another reason for not delaying weaning.

The equation developed to predict ELW from P8 fat depth and age in Projects 2.3.1 and 2.3.2 can be
used to estimate the P8 fat depth of the late weaning option as 12.5 mm, ready for slaughter for the
Darwin light weight chiller trade.

There was a highly significant negative relationship between weaning weight and residual relative
value-adding potential at the end of the first post-weaning wet. A difference of 94 - 27 = 67 kg/head,
(P< 0.001), between the lightest and heaviest weaning weight range sets was observed. All weaning
weight range sets were significantly different to each other (P< 0.05) for relative value-adding
potential.

The high relative value-adding potential for the lightest weaning weight range group is probably the
origin of the misguided interest shown by some SE Asian feedlot owners and their importing agents, in
seeking to purchase heavy weight weaners as feeders. Heavy weaners at WR 1 will be the same
weight as light weight yearlings from the previous WR 1. The equation for estimating ELW from age
and P8 fat depth that was developed in Projects 2.3.1 and 2.3.2 predicts that a 240 kg steer weaner at
eight months age will have more than 10 mm of P8 fat and therefore negligible relative value-adding
potential. Incisor dentition score would not detect the seven to eight month age difference between
these two groups of the same average weight.

In the two lowest weight ranges, where equivalent data was available for both steers and heifers, the
steers grew significantly more than the heifers (12.1 kg/head or 10.7% or 242.2 kg/km2, P< 0.001).
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They had significantly greater residual value-adding potential (85.5 kg/head vs 51.0 kg/head or 68%,
P< 0.001). The latter difference provides a valid basis for a lower price/kg for female feeder cattle in an
environment where feedlot feed is cheap relative to the value of carcase weight gains (such as often
occurs in SE Asia) and where weight gain is an important component of feedlot profitability.

The average ELW gain for all WR 1 steer weaners was 116 kg/head for the year to give a post-
weaning efficiency of 2320 kg/km2/year.

Objective 2, Genotype. To compare three weaner genotypes from the Kidman Breeder Genotype
Comparison with similar aged commercial Brahman weaners from MS in terms of post-weaning
growth and final value-adding potential at the end of their first post-weaning wet.

The 1/4 Charolais genotype gave significantly more annual growth (+ 11% or +12.8 kg/head, P< 0.05)
and greater post-weaning efficiency (20 x 12.8 = 256 kg gain/km2) than the Brahman MS, and 80%
more (40 kg/head, P< 0.001) feedlot value-adding potential.

Relative to the 1/4 Charolais, the DM provided a lower annual growth improvement (+7% or + 7.9
kg/head, P< 0.05) and post-weaning efficiency (+158 kg gain/km2), and no improvement in feedlot
value-adding potential, at the end of the first post-weaning wet.

There was no difference in annual growth, post-weaning efficiency or value-adding potential between
the two Brahman genotypes.

The basis of the growth advantage of the 1/4 Charolais was their greater response to improved
nutrition relative to weaners from the two Brahman sources. This was seen as their 15% (+16.4
kg/head, P< 0.05) growth advantage in the wet relative to the Brahman MS and their 24.4 kg/head
weight change difference in the dry between the two years. This weight change difference was nearly
four times the between-year difference in the Brahman MS (6.5 kg) and nearly twice the difference that
occurred in the other two genotypes (13 kg).

The close similarity between actual and estimated ELW shown in Table 1 indicates that the two
Brahman sources are probably herds of the same mature size. This and earlier work in which there
were no significant property of origin differences in wet season growth rate in groups of 20 or more
weaners from 15 properties in the Katherine region, suggest that results from Brahman can be safely
extrapolated to commercial Brahman herds in the region without a need to adjust for genetic
differences.

The relative post-weaning efficiency for the four genotypes was

Droughtmaster 2,452 kg/km2/year
Brahman K 2,324 kg/km2/year
1/4 Charolais 2,550 kg/km2/year
Brahman MS 2,294 kg/km2/year

Objective 3, Weaning weight (WW), sex, stocking rate and grazing management system. To compare
the effects of weaning weight, sex and grazing management system on post-weaning growth and final
value adding potential in weaners at the end of their first post-weaning wet.

While the pasture saving (PS) system only improved dry season weaner performance (response = +
4.5 kg) in the year with the very late wet season (2002-03), the dry season disadvantage in the more
normal year was not large (-4.4 kg/head, P< 0.001). By the end of the year the PS system had
reduced annual growth by 7.4 kg/head or 5.7% (P< 0.001) in the normal year and by 10.6 kg/head or
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13.9% (P< 0.001) in the short wet year (2002-03). This effect may be one of the inescapable costs of
sustainability.

Weaning weight range had most effect on post-weaning performance in the dry season immediately
after weaning. This effect was greatest in the short season year (2002-03) when there were significant
differences between three of the four weight range means (P< 0.05) for dry season weight change. In
this year, these effects were still evident at the end of the first post-weaning wet although some
statistically significant compensatory growth occurred during the wet. In the normal year (2001-02)
compensatory growth in the wet (P< 0.05) eliminated the smaller dry season weaning weight range
effects by the end of the wet.

In both years the lightest weaners (100-140 kg) performed best in the dry and in the difficult year of
2002-03 nearly 67% (18 kg) of this advantage was still retained at the end of the wet. Clearly there is
no justification for not weaning 100 -140 kg weaners for fear that they are too immature to thrive in the
dry season. There is also a less easily quantified benefit to their mother from such early weaning. It
significantly improves her pre-calving body reserves and the consequential effects this has on her
lactation (growth rate of the next calf) and her inter-calving interval (the time taken to conceive the next
calf). The implications of early weaning on value-adding potential have already been discussed in
conjunction with the data obtained at this site in 1998-99.

This WW range effect was consistent with that observed in 1998-99 at this site. From both data sets
and data collected in Project 2.1.5 it appears that as dry season nutrition declines (as evidenced by
increasingly negative dry season growth), the likelihood of wet season compensatory growth
exceeding the dry season relative disadvantage in heavier weaners, decreases. In particularly difficult
dry seasons there will be a significant residual weight disadvantage at the end of the first post-weaning
wet.

Data from Project 2.1.5, which used weaners drawn at random from the same pool (not just the same
properties) as Project 2.2.2 shows no evidence of a dry season advantage for light weight Brahman
weaners relative to heavy weight weaners. Average dry season growth in Brahman weaners in 2.1.5
was never negative for the whole group.

The direct effect of saved pasture in the dry season was negligibly small in both years (1.1 kg/head in
2001-02 and 2.0 kg/head in 2002-03, the difficult year). The direct effect of a 50% increase in stocking
rate was a relatively small decrease in growth/head over the whole year in 2001-02 (-1.6 kg/head, NS)
with a larger and significant effect in the low rainfall late season of 2002-03 (-8.6 kg/head or ñ8.1%, P<
0.01).

The average growth of WR1 steer weaners in the basic grazing management system was 130.7
kg/head in the ìnormalî year (2001-02) and 76.5 kg/head in the low rainfall late wet season year (i.e.
only 58.5% of the previous year). This gave a range of 1530 ñ 2614 kg/km2/year for relative post-
weaning efficiency.

3. Measuring mature size – the Katherine Research Station (KRS) feedlot experiment

Feedlot experiments were conducted at KRS to construct maturity type growth curves from
adolescence (10-20 months) to young adulthood (36+ months), for cattle of a range of maturity types.

Figure 1 shows the MTG curves for fives classes of animals and demonstrates that if animals are
intended to be slaughtered at a desired fatness (in this case P8 = 10 mm), then animals with larger
mature sizes will be much heavier. The practical implications of this are that if young animals are
purchased by a feedlot owner at approximately the same weight and age, then those with a larger
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mature size will have more value adding potential. The feedlot owner will be able to put more weight
on these animals before they reach target fatness.

4. Effect of late maturity on breeding herd efficiency in an extensively managed breeder herd in the
semi-arid tropics - the Kidman genotype experiment

Figure 1.  Maturity type growth curves derived from feedlot data (for each curve P8 fat depth is
constant at 10 mm)

The hypothesis of this project was that a crossbred herd, based on small proportion of late maturing
genes and a larger proportion of tropically adapted genes, should be able to lead to significant
advantages post-weaning and in the feedlot. It was still possible for their mothers to demonstrate good
survival and productivity on a station in the Victoria River District.

A trial to demonstrate this was established, using a Charolais-Brahman criss-cross herd at Kidman
Springs. Eventually this breeding strategy will result in two herds averaging 1/3 and 1/6 Charolais, but
in this project period only the first generation was considered. Under commercial conditions, such a
herd would be established by mating Brahman cows to ½ Charolais ½ Brahman bulls. In this trial, in
addition, ½ Charolais ½ Brahman cows were mated to Brahman bulls. The ½ Charolais cows were
included to provide wider sampling of the Charolais gene pool and to test cows that were slightly later
maturing than any subsequent generation.

In this trial, breeding herd efficiency was measured on four adult breeder herds.

First-cross (F1) cows - ½Brahman, ½Charolais ñ were purchased from an NT station. Although 50%
European Bos taurus genes is considered extreme for the tropical environment, when these cows are
mated back to Brahman sires their progeny (¾Brahman, ¼Charolais) contain both a high degree of
tropical adaptation and some later maturing characteristics.
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A straight Brahman herd representing the current breeding objective of many of the districts
commercial herds was established by purchasing high grade breeders from a number of Qld
properties.

A second Brahman herd was established in a similar manner and joined to F1(½Brahman,

½Charolais) bulls to generate later maturing progeny as described above.

A Droughtmaster herd that represents a stabilised two-breed composite of medium maturity and
providing a link to past research at Kidman Springs was established through the reduction of the
resident herd to accommodate the other herds introduced in 1995.

All herds were run under the best bet management system from late 1995 to early 2001

A summary of results from the breeder trial is shown in Table 1.

Table 1.  Productivity results from the Kidman Springs breeding herds 1997-2001

Herd Br x Br DM x DM F 1 x Br Br x F 1

Cow genotype Brahman Droughtmaster Brahman F1
(½ Brah, ½ Char)

Calf genotype Brahman Droughtmaster ¾ Brah, ¼ Char ¾ Brah, ¼ Char
Average mature
weight

400 kg 410 kg 400 kg 460 kg

No. of cows in
herd

130 127 130 113

Total mature
weight in paddock

52 000 kg 52 070 kg 52 000 kg 51 980 kg

Indicator steer
gain per year

125 kg 133 kg 122 kg 123 kg

Breeder mortality
rate

1.2% 3.0% 1.8% 2.5%

Average weaning
weight

174 kg 175 kg 176 kg 182 kg

Average weaning
rate

75.1% 83.8% 78.3% 82.1%

Breeding herd
efficiency (kg
weaner per 100 kg
breeder mated)

31.2 kg 35.5 kg 33.7 kg 31.7 kg

Conclusions:

The best-bet management system resulted in very good levels of productivity regardless of breed.

The greater production efficiency of simple crossbreeding or stabilised composite breeds over a
straight Brahman herd was demonstrated.

Crossbreeding with later maturing European breeds can result in larger cows and this has flow-on
effects relating to breeder numbers.

The loss in body condition of the ½ Charolais cows caused concern and. since this trial was run over a
period of above average rainfall, it was concluded that 50% was too high a proportion of large
European genes for a central VRD property. However, under the proposed criss-cross breeding
strategy the normal maximum would be about 33% Charolais. It was felt that a lower proportion of
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Charolais and thus a lower mature weight would mean that future crosses would be hardier than this
one.

It was decided to continue the criss-cross herd after the end of the project to study the mature weight
of genotypes comprising the second and third generations.

PROJECT: Charolais-Brahman Criss-Cross Herd

Project Officer:  K. McCosker

Location: Victoria River Research Station (VRRS) Kidman Springs

Objectives:

To measure and report on the relative breeding herd efficiency (kg calf weaned per 100 kg of
cow mated) of adult cows in a criss-cross crossbreeding program, relative to purebred
Brahman, by 2007.

To provide a practical demonstration of a two way criss-cross breeding system.

Background:

A possible way of improving the marketability and security of northern Australia cattle destined for the
SE Asian feedlot industry is to increase the value-adding potential of our product. The addition of later
maturing genes, such as Charolais, is a possible way of doing this. However, history has shown that
purebred later maturing animals and even F1 crosses, in some instances, are not suitable for the
northern Australia environment.

In order to investigate the profitability of different later maturing gene proportions, the breeding herd
efficiencies of the breeder herds in a two-way Charolais x Brahman criss-cross breeding system will
be investigated. The trial ìBreeding Herd Efficiency of Alternative Breeder Genotypesî investigated the
Breeding herd efficiencies of the first phase of the two-way Charolais-Brahman criss-cross
crossbreeding program (Figure 1). In addition to the genotypes associated with the Charolais-
Brahman criss-cross herds, the Breeding Herd Efficiencies of Alternative Breeder Genotypes trial
investigated the breeding herd efficiencies of purebred Droughtmaster and Brahmans.

The desired outcomes of this study is to investigate the breeding herd efficiencies of the breeder herds
associated with the second phase of the crossbreeding program: joining ¼ Charolais cows to both
Brahman and Charbray bulls and producing 1/8 and 3/8 Charolais progeny (Figure 1).

Phase Brahman Bull F1 Charolais-Brahman Bull Year
X X

1 1/2 Char, 1/2 Brah Brahman 1996-2002

X X
2 1/4 Char, 3/4 Brah 1/4 Char, 3/4 Brah 2003-2007

X X
3 1/8 Char, 7/8 Brah 3/8 Char, 5/8 Brah 2008-2012

Figure 1.  The two-way Charolais-Brahman criss-cross crossbreeding program
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Method:

All breeders are managed under a modified best bet management system, except for stocking rate.
Stocking rates have been calculated on a modelled pasture growth per land unit basis.

Results and Discussion:

Early average herd live-weights, corrected for stage of pregnancy, indicate that most herds live-weight
remained constant throughout the 2003 dry season. However, the ¼ Charolais x Brahman herd did
record considerable weight loss during this period. During the 2003-04 wet season the average herd
live-weights increased considerably across all paddocks (Figure 2). These live-weight increases are
consistent with wet season high rainfall falling over a long duration. Increasing the amount of pasture
on offer.
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Figure 2. Average herd empty live-weights for Brahman, ¼ Char x Brahman and ¼ Char x Charbray
genotypes during 2003-04 at VRRS

The average live-weights of the ¼ Charolais breeders were consistently higher than those of the
purebred Brahman breeders. This increased average live-weight can be explained by the ¼ Charolais
being later maturing and has a larger mature size.

The average male and female weaning weights fluctuated greatly across time (Figure 3). Differences
in average weaner weights were observed to be independent of genotype. However, any genotypic
interactions would have possibly been masked by the seasonal and nutritional differences between
paddocks.
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Figure 3. Average (A) male and (B) female weaner weights for Brahman, 1/8 Charolais-7/8 Brahman
and 3/8 Charolais-5/8 Brahman genotypes during 2003-04 at VRRS

Differences between breeder genotypes were not observed for the proportion of breeders lactating or
proportion of breeders lactating and pregnant, in June 2004 (Table 1).

Table 1. Summary of breeder information collected in June 2004

Herd genotype* Brah-Brah 1/4 Char-Brah 1/4 Char-F1 Brah-Brah
Paddock Boab Supplejack Coolibah Nutwood
Proportion of breeders lactating (%) 86 84 88 86
Proportion of breeders lactating and
pregnant (%) 19 19 19 22

* Dam breed - sire breed
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Program: Extension and Training

PROJECT: EDGEnetwork Coordination for the NT

Project Officers: T. Oxley and R. Mather-Brown

Location: NT-wide

Objectives:

To keep stakeholders up to date and advised on developments of EDGEnetwork in the
Northern Territory.

To collate, edit and author good news stories and testimonials from workshop participants.

To attend events and field days on behalf of EDGEnetwork as required by MLA from time to
time.

To revise workshop content, develop new material, pilot new products and evaluate products
as required by MLA from time to time.

Activities

Organised the official EDGEnetwork opening in October 2003, including a blanket mail out invitation to
stations in the Katherine region.

Updated MLA EDGEnetworks communication plan to reflect the approach to be used to promote the
EDGEnetwork products in the NT.

Attended annual EDGEnetwork update meeting in Sydney to report on activities and network with
other State co-ordinators.

Attended a strategic planning meeting in Brisbane to contribute to the restructure of the EDGEnetwork
in Northern Australia.

Promoted two Nutrition EDGE courses in the NT.

Organised a one-day Come and Try event for key industry stakeholders to become aware of
EDGEnetwork products.

Organised training and accreditation for presenters of EDGEnetwork courses in the NT.

Assisted in the selection, induction and setting up of a work program for the Grazing Land
Management course developer for Central Australia. Provided on-going advice and support and acted
as a member of the steering committee for the developer

Finalised the writing of the Grazing Land Management course and conducted the first course in March
2004.

Wrote a paper describing the content and development process of the GLM package, and its potential
benefits for improved land management practices, which was included in the conference proceedings
of the Alice Springs Rangeland Conference.
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PROJECT: Barkly Herd  Management Course

Project Officers: P. Allsop ( DBIRD) and D. Savage (UNE)

Location: Alexandria Station, Brunette Downs Station

Objectives:

To promote interaction between young managerial staff from large pastoral companies and
private stations in the Northern Territory.

To provide exposure to varying management techniques across the Barkly Tableland and Gulf
regions.

To encourage young people working in the rural industry to enhance their knowledge and
skills and increase their motivation towards sustaining a career in the industry.

To enhance networking opportunities with other members within their industry.

Background:

In 2001 the North Australian Rural Careers Network (NARC) recognised the need for initiatives to be
developed which would encourage staff working in the beef industry of northern Australia to be
retained for a greater length of time.

It was decided the ideal focus group for such initiatives would be those working in the middle
management stream (i.e. head stockmen, overseers, and assistant managers).

As a result, the first Barkly Herd Management Course (more commonly known as the ìHead stockmen
tourî) evolved, and was held in March 2002 on Alexandria Station, Brunette Downs and Alroy Downs
Stations. The second course was delivered in March 2004 at Alexandria and Brunette Downs.

The inaugural course was organised by DBIRD Tennant Creek and funded by Meat & Livestock
Australia and FarmBis, along with a number of other industry sponsors. The second course was
organised by DBIRD Tennant Creek and the University of New England (UNE) and funded by FarmBis
and a larger number of industry sponsors.

Developments

UNE became very much involved in the delivery of the second course with Darryl Savage (formerly of
DBIRD, Tennant Creek and now with UNE) who assisted Pam Allsop (DBIRD) with the organisation
and delivery.

Eighteen male participants from WA, SA, QLD and the NT attended the 2004 course. The 13
presenters were from QLD, NSW and the NT.

The following pastoral companies were represented among the participants of the course: Stanbroke,
the Australian Agricultural Company, the North Australian Pastoral Company, Consolidated Pastoral
Company and S. Kidman & Co. Private stations represented included Benmara and Phillip Creek
Stations.

Evaluations received from participants following the course demonstrated that middle managers
enjoyed it because they learned more about the industry. This encouraged the organisers to continue
developing the course in future.
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Consideration has been given to the idea of creating a network for previous participants of the Barkly
Herd Management course.

PROJECT: Barkly Rangel and Management Course

Project Officers: C. Materne and P. Allsop

Location: Darwin, Katherine and Alice Springs

Objectives:

To enable all Barkly pastoralists and their employees to attend a Barkly Rangeland
Management Course.

To update and implement courses to improve land management skills of participants.

To stimulate interest of participants in rangeland management and monitoring.

Background:

An enthusiastic response from pastoralists on the Barkly Tableland to an idea to develop a training
package based on natural resource management for station staff has seen the reality of this project.
The Barkly Rangeland Management course came to fruition in 1999 and has continued as a series of
training days on Barkly pastoral properties.

Method:

The project is a joint effort between DBIRD and Infrastructure, Planning and Environment (DIPE),
Barkly Landcare and Conservation Association, and the Natural Heritage Trust (NHT). It consists of a
series of Barkly Rangeland Management courses to be made available to all cattle stations in the
Barkly region. The aim is to improve the land management skills of employees in the pastoral industry
of the region. The courseís objective is to improve participantsí understanding of native pasture
dynamics, train them in plant identification and basic monitoring techniques, and to stimulate their
interest in pasture monitoring when making sustainable land management decisions. The information
presented is based on local research and experience, using a selection of DBIRD and DIPE
presenters to cover the range of topics.

Results:

A course was conducted on one new participating station (Mittiebah - the North Australian Pastoral
Company) during the 2002-2003 period, involving 10 participants.

Over the duration of the course 96% of participants felt the course met their needs. Among them 30%
strongly agreed and 56% moderately agreed that the course was relevant to their work. Among
participants 39% strongly agreed and 37% moderately agreed that they were more motivated towards
their work due to the course.

The Barkly Landcare and Conservation Association has expressed its support for the course by
securing an NHT Envirofund grant to develop a biodiversity management component to the existing
course structure. Dates have been set for a further two courses to be undertaken in 2004 to implement
the new module.
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Presentation material and handouts are constantly being developed and modified. The main
promotional course poster was up-dated and displayed at the National Landcare Conference in
Darwin (2003), the Australian Rangelands Conference in Alice Springs (July 2004), and at the Tennant
Creek and Borroloola shows.

To maintain a high standard of delivery, four new core presenters will undertake training in a
Certificate 4 in Assessment and Workplace Training during 2004.

Present NHT Envirofund funding through the Barkly Landcare and Conservation Association will finish
in September 2004 and a final report has been submitted.

PROJECT: Katherine Rangeland Management Course

Project Officer: R. Mather-Brown

Location: Commercial Stations in Katherine Region

Objectives:

To develop greater knowledge on stations about land management issues.

To assist pastoral stations to develop commitment and motivation in their staff and thereby
increase staff retention.

Background:

The Pastoral Production Division in Katherine developed the one-day Rangeland Management course
in 2001 in response to perceived need for better education of station staff about land management
issues in the Victoria River District. The courses are conducted on properties and are a forum for
knowledge and capacity building in the cattle industry for pasture health, weeds management, fire
control and use and infrastructure planning. In recent years many stations in the Victoria River District
have experienced high staff turnover and this has been attributed to lack of motivation among staff. It
was thought that greater training would help to increase knowledge, interest and motivation and lead
to greater retention of staff.

Results:

Rangeland Management courses have been conducted in the last 12 months on the following
properties: Carlton Hill, where they were joined by participants from Newry and Legune Stations,
Birrundudu, Pigeon Hole, Killarney, Mt Sanford, Scott Creek and for the Northern Land Council held at
Kidman Springs.

Overall there were 102 participants. Feedback from participants has shown that the majority enjoyed
the one-day course and found it informative giving it a rating of over 80% in relevance to their work,
clear explanation, effective educational techniques, clarity of information and provision of motivation to
learn more.

Station managers have requested the course be given again in the coming year.
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PROJECT: Katherine Regional Stock Course

Project Officers: T. Oxley, A. Trie r, R. Mather-Bro wn, K. McCosker, S.
Hourigan, G. Scott and M. Perez-Ruiz

Location: Commercial stations in the Katherine region

Objectives:

To provide stock camp station staff with a greater level of understanding of the industry that
they are involved in and an appreciation of the need for a professional approach by all
members of the industry.

To create an understanding of differing roles within the station environment to build a more
team-orientated attitude to the day to day activities of station life.

Background:

Following the development of the Rangeland Management course the Katherine Pastoral Industry
Advisory Committee asked for more courses to be available to stock camps to increase their industry
awareness.

Stock camps throughout the Victoria River District (both company and private properties) were
surveyed. The objective was to identify gaps in knowledge of current stock camps. The rationale was
to develop a course that addressed this gap.

Results:

The stock course is now in its second year. The course covers the following topics: animal disease,
post mortem techniques, cattle nutrition and reproduction, horse health and the live export market.

Properties that have participated in the Katherine region stock course in the last year included Pigeon
Hole, Scott Creek, Hayfield and the Northern Territory Rural College. In all 48 people participated,
giving the course a satisfaction rating of 87%.
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PROJECT: National Livestock Identification System (NLIS)
Workshop

Project Officers: G. Crawford, B. Gill, C.  Allan, D. Wilson, S. Leigo and A.
Kennedy

Location: Arid Zone Research Institute (AZRI) Alice Springs

Objectives:

To provide industry with an understanding of their requirements within the NLIS system.

To outline to industry the Northern Territory�s position on NLIS.

To demonstrate radio frequency identification device (RFID) reading technology.

Background:

NLIS is being introduced in the Australian beef industry and some states were introducing this system
from 1 July 2004. One component of NLIS is the use of RFID.

Results:

The Northern Territoryís position, along with interstate requirements under NLIS were presented at an
Open Day at AZRI on 19 February 2004. Thirty properties from around the Alice Springs district, with
some SA border properties, local agents and the NTCA were represented. Meat and Livestock
Australia delivered an overview of the need for implementing the NLIS system for the beef industry.
The various types of RFID reading technology were demonstrated and legal requirements were
explained.
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SERVICE: ANIMAL DISEASE CONTROL
Objectives:

To maintain a capacity to respond to emergency or endemic diseases of significance.

 In consultation with industry and with Commonwealth and State/Territory jurisdictions, to put
in place a nationally consistent endemic disease control policy and/or develop one rapidly for
new diseases.

A capacity to respond to emergency or endemic diseases of significance is a responsibility of
State/Territory jurisdictions. In consultation with industry and with Commonwealth and State/Territory
jurisdictions, a nationally consistent disease control policy is in place or is developed rapidly for new
diseases. There is active disease surveillance, risk management and a response component.

Current endemic disease control programs cover tuberculosis, cattle ticks, Parkhurst resistant cattle
ticks and bovine Johneís disease. National disease reporting, approval of response plans and cost
sharing arrangements are in place for emergency animal diseases. Training, competency assessment
and exercises maintain technical and response capacity for emergency animal diseases.

Legislation to underpin industry programs such as livestock identification, quality assurance programs
and to provide the necessary powers for disease control are reviewed nationally and locally with
industry stakeholders and government. The necessary changes to legislation are made when needed.

Compliance activities include registration and audit activities. The Northern Territory is obliged to
satisfy nationally agreed audit standards and compliance activities to support market assurance
programs and national risk management strategies.

PROJECT: Disease Surveillance

Project Officers: D. Pinch, Veteri nary Officers and Stock Inspectors

Location: NT-wide

Objectives:

To provide credible disease surveillance information to support the sale of livestock and
livestock products.

To investigate the occurrence of diseases in the NT livestock industries.

To participate in national animal health surveillance programs.

Surveillance of the animal population in the NT means that health and disease data is collected,
analysed and interpreted so that it adds to our knowledge of endemic diseases, identifies new
diseases, elucidates risk factors for diseases, and allows planning and implementation of ways to
control the disease. Surveillance covers:

The collection of animal health data during disease investigations initiated by the producer
(passive/general surveillance).

Planned surveys to target a specific disease (active/targetted surveillance).
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The provision of NT information as part of national programs to enhance Australia's trading status.

Maintenance of a secure and reliable computer system to store and retrieve the data and
communication of results to relevant parties.

Departmental investment in surveillance activities described in this and other projects in this report is
around $1.2 million for 2003-04 (excluding external funding). The surveillance activities provide
protection for a livestock industry worth over $184 million to the NT in 2002-03.

The activities described below are major components of this project. The diagnostic highlights are an
interesting summary of passive surveillance investigations for the period, and as such do not cover all
investigations carried out. Surveillance activities are also covered in other reports (e.g. bluetongue
survey).

National Transmissible Spongiform Encephalopathy Surveillance Program (NTSESP)

Australia is free of the two major transmissible spongiform encephalopathies (TSEs), bovine
spongiform encephalopathy (BSE), which affects cattle, and scrapie, which affects sheep. However,
the Office International des Epizooties (OIE) Terrestrial Animal Health Code requires that countries
claiming to be free of TSEs have a surveillance system in place to detect BSE and scrapie should they
occur. It is important that Australia meets this requirement to assure continued access to export
markets. NTSESP was started in 1998 to address this issue. Animal Health Australia coordinates the
program, with State/NT/AQIS coordinators organising activities in their region. There is also
information about NTSESP on the Animal Health in Australia website at
www.aahc.com.au/surveillance/ntsesp/index.htm.

OIE guidelines are used to determine the necessary surveillance levels. Surveillance involves
examining a large range of specimens from cattle (over two years of age) or sheep with signs of
nervous system disease. The number of cases that each State/Territory need to examine has been
calculated according to their cattle or sheep population. The calculation was revised in 2004, due to
the changes in distribution of the cattle and sheep populations in Australia. The NT examines 24 cattle
cases annually (and no sheep).

The program operates on the calendar year. The NT achieved 25 submissions from cattle that were
negative for BSE in 2003. Government veterinary officers, stock inspectors and a private veterinary
practitioner collected samples in the NT. Some of the diagnoses for the sampled animals were bovine
ephemeral fever, septicaemia, zamia plant poisoning, transit tetany and pneumonia.

Johne's disease zoning

The Veterinary Committee, now the Animal Health Committee (AHC) introduced formal zoning for
bovine and ovine Johne's disease (JD) in Australia on 1 August 1999. There are four zones for both
bovine and ovine JD: Free, Protected, Control and Residual. The Northern Territory is a Protected
Zone for bovine JD. From July 2004 the zoning approach for ovine JD was discontinued and a national
approach for ovine JD using a market assurance approach was adopted.

In order to maintain Protected Zone status, the Northern Territory is required to fulfil objectives set out
in the Standard Definitions and Rules for bovine JD. This involves surveillance activities and an annual
report to AHC. AHC endorsed the Northern Territory's Protected Zone status for another year on 16
March 2004.
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The Northern Territory completed an active surveillance program in 2001 and 2002 on properties that
had imported cattle from control zones interstate since 1990. This surveillance involves performing a
test for JD on blood collected from the imported cattle and up to 100 in-contact cattle. There has been
no evidence of JD through this surveillance.

Surveillance for JD was demonstrated to be effective in the first half of 2002. Two house cows, on two
different properties, that underwent testing as part of surveillance on a dairy herd that was being
dispersed were positive for JD. The dairy had imported animals from control zones interstate. A trace
forward and testing program from the index herd was implemented. Many properties were put in
quarantine, and owners decided either to post-mortem the implicated animals and were removed from
quarantine, or to test the animals over a five-year period. At the end of June 2004, five properties, with
a total of eight cattle, remained in quarantine pending resolution of their situation.

National Animal Health Information System (NAHIS)

NAHIS is a surveillance program coordinated by Animal Health Australia that has input from the
State/NT governments and the Commonwealth government. NAHIS provides timely and accurate
summary information on Australiaís animal health status to support trade in animal commodities and
meet Australiaís international reporting obligations. It also provides information on Australiaís
capabilities and activities with regard to animal disease surveillance and control.

A quarterly report is provided to NAHIS on NT animal health status, including specific testing reports
carried out at Berrimah Veterinary Laboratories (BVL) and significant animal disease events. Similar
reports from all the agriculture/primary industry departments, as well as information from AQIS,
Northern Australia Quarantine Strategy, the National Arbovirus Monitoring Program, the National
Residue Survey, the Commonwealth Department of Family Services and Health, and various national
reference laboratories are collated.

A quarterly report, Animal Health Surveillance Quarterly, is produced and circulated within the NT to
various addressees, including livestock industry groups. There is also information about NAHIS on the
Animal Health in Australia website at www.aahc.com.au/nahis/index.htm.

Animal health newsletter

Animal Health News from the Northern Territory is a quarterly publication produced by veterinary
laboratory and animal health staff. It started at the beginning of 1996. It is sent to all registered
veterinarians in the NT, and bordering towns in WA and Queensland, stock inspectors, NT livestock
industry organisations and other interested people both within and outside the department. The
articles by laboratory and field staff in southern and northern regions cover topical animal disease
events, animal health surveillance news, information from BVL and other items.

Issues 30 to 33 were produced during 2003-04, with about 200 copies distributed each quarter. The
newsletter is also available from the DBIRD website:

www.nt.gov.au/dbird/dpif/pubcat/newsletters/ahnnt.shtml.

Passive surveillance

Investigation of disease events in livestock reported by producers achieves two objectives. Firstly, the
provision of a diagnostic service, by veterinary officers and stock inspectors, for sick animals assists
producers to treat, prevent and control disease in their animals, and thereby enhances profitability and
animal welfare. Secondly, providing this service also enables documenting passive surveillance for

http://www.nt.gov.au/dbird/dpif/pubcat/newsletters/ahnnt.shtml
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both exotic and endemic livestock diseases. Information from passive surveillance can be used for
market health assurances in trade. The accumulation of knowledge over time regarding endemic
disease conditions in livestock also enhances the advice and extension information that is provided to
producers.

There is an active extension program on prevention of diseases such as botulism, tick fever and
coccidiosis across the Northern Territory. Advice to property owners is provided on request or
following a disease investigation.

Advice may be offered over the phone, or otherwise a property is visited to investigate the history,
conduct clinical examinations of stock, and to perform post mortems and collect samples. Following
assessment of the property visit and the results of laboratory findings, producers are advised of the
outcome, and control measures are discussed.

Endemic disease

Table 1 shows the number of submissions by region for the July 2003 to June 2004 period. Field
veterinary officers and stock inspectors conducted these activities, usually by a visit to the property or
advice over the phone. This is a crude estimate of activity because a submission can range from a
phone call, to examining one animal, to examining and sampling many animals.

Table 1. Record of activities by staff to support industry during 2003-04

Darwin Katherine Tennant Creek Alice Springs Total
P A R P A R P A R P A R

Bee 1 1 - - - - - - - - - - 2
Bird - - - 2 - - - - - - - 2
Buffalo - 8 - - - - - - - - - - 12
Cattle 8 7 11 15 26 14 6 25 - - 12 - 124
Crocodile 3 - 1 - - - 1 - - - - - 5
Deer - - - - - - - - - - - - 0
Goat 1 - - 7 - - - - - - - - 8
Horse 6 - 1 - - - 6 - - - - - 13
Insect 6 - - 1 1 - - 10 - 1 11 - 30
Pig 10 - - 1 - - - - - - - - 11
Poultry 11 - - - 10 - - 11 - - 21 - 54
Sheep - - 1 - - - - - - - - - 0
Total 47 8 13 27 48 14 13 46 - 1 44 -

Source: ANDI ñ animal health information system
P = Passive (general) investigations
A = Active (targeted) surveillance activity (includes NTSESP, bluetongue survey, tuberculosis

surveillance, tail rot survey, sentinel herd/flock/insect sampling, JD targeted
surveillance, Elsey/Florina virus survey)

R = Regulatory/Movement activity (includes traceforward testing for JD, movement tests)

The 124 activities on cattle include 58 submissions from sampling sentinel cattle herds. There were
also 42 submissions from sampling sentinel poultry flocks and 21 submissions from insect collections
associated with sentinel herds.



Pastoral

136

Table 2. Comparison of submissions between 2001-02 and 2003-04

Year Total
submissions

Cattle
submissions

Cattle submissions excluding active
surveillance and regulatory work

2001-02 209 101 Not available
2002-03 262 183 35
2003-04 248 124 29

Sampling of trace forward animals from the JD cases in 2002 accounted for a significant number of the
regulatory cattle submissions shown in Table 1.

Diagnostic highlights 2003-04

Darwin

In July fully engorged cattle ticks were found on a foal on a rural block that had never run cattle.
Associated with apparent transfer of cattle ticks from a mature horse (no ticks observed) which had
been introduced to the block from a cattle property one month earlier.

In August the QDPIF Yeerongpilly Veterinary Laboratory was provided with susceptible buffalo flies for
research purposes.

In September suspect viral encephalitis was diagnosed in a racehorse. Blood was taken from 11 in
contact horses. Paired serology results did not confirm the disease. Serology testing of blood samples
from 179 horses detected 13 positive cases to EHV1 and 147 to EHV4. All EHV1 positives were also
positive for EHV4.

In January chickens and guinea fowls were presenting classical signs of botulism with leg paralysis.
After further enquiry the owner revealed that she had collected maggots from a dead goanna to feed
to the birds the day prior to the onset of symptoms.

In January concurrent swine pox and infection with Burkholderia pseudomallei were diagnosed in
backyard pigs. One pig had died and two others were depressed and had fevers of 41.5°C. The pigs
had crater-like lesions consistent with swine pox affecting the face, eyes, ears, legs and concentrated
on the belly. One pig had an enlarged abscessed inguinal lymph node. Skin biopsies and blood
samples were collected to confirm a diagnosis of swinepox and concurrent infection with Burkholderia
pseudomallei.

In February two Murrah cross buffalo at Beatrice Hill lost their tails. This condition is common in
Brahmans but had not been reported in buffalo before.

In March botulism was confirmed in dead chickens in the Darwin rural area.

In April internal parasitism, poor nutrition and colibacillosis were diagnosed in ill-thrift pigs.

During June the Centre for Disease Control reported a case of a 54-year-old stock inspector who was
infected with leptospirosis caused by Leptospira tarassovi while working on a Darwin cattle property.

Tennant Creek

During October a beef cattle property on the Barkly Tableland reported a couple of deaths per week
for the last month in a paddock among grown-out steers. Animals were mostly seen as downers in
lateral recumbency near water points and were found dead the next day. Clinical examination of two
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animals revealed moderate tongue paralysis, rumen stasis and a general progressive paralysis
leading to sternal recumbency, followed by lateral recumbency and death. A post mortem showed no
gross pathology, and histopathology of the various organs did not show any significant abnormalities.
A diagnosis of botulism was made and advice on vaccination given accordingly.

During November a bull and a cow were diagnosed with actinobacillosis on a property in the northern
Barkly Tableland. On post mortem the organs appeared normal, except for moderate lung
emphysema. Abscesses were found in the soft tissue between the lower jaw and throughout the
tongue. Actinobacillus spp were cultured from these tissues. A cow from the same paddock developed
the same symptoms. There were no clinical abnormalities, except for emaciation. The anterior two
third of the tongue was thickened and rubber like to the touch, probably causing difficulties in eating
and swallowing.

During May several horses developed a nasal discharge after the wet season on a property in the Gulf
area. The horses were off colour for a couple of days while the nasal discharge changed from watery
to mucoid. A week later the sub-mandibular lymph nodes developed abscesses, but once these had
been drained, the horses recovered completely. Streptococcus equi bacteria were grown from a nasal
swab, confirming a mild form of strangles. Horses treated with penicillin during the early stages did not
develop abscesses.

Katherine

In July coccidiosis was diagnosed in a number of beef cattle weaners reported to be scouring despite
feeding on a mixture of calf pellets and molasses containing a coccidiostat. There was post-weaning
stress associated with the disease outbreak. Laboratory results confirmed an extremely high faecal
oocyst count of Eimeria zuerni, a highly pathogenic coccidian species of cattle.

In July investigation of cattle deaths and injury on the northern edge of the Barkly Tableland was
indicative of both botulism and phosphorus deficiency. The owner reported up to 10% deaths in the
herd from botulism, and had introduced a vaccination program to prevent further disease. In addition,
post mortem on several recumbent heifers with posterior paralysis/paresis showed fracture of the
spine in the thoraco-lumbar region.

In August Fusarium proliferatum, a fungus, was identified by culture of the ethmoid turbinates and
turbinate membranes from an aged mare with a long-term illness. This fungus is commonly associated
with ingestion of contaminated corn in horses. Leukoencephalomalacia is a disease, which may occur
in horses following ingestion of mycotoxins produced by the fungus. However, in this case, the fungus
was actually present in the horseís turbinates.

During August and September investigations into a number of horse deaths and neurological disease
in horses in the area south of Katherine were done. The horses presented in a recumbent position,
head pressing, and blind with extensive oedema along the dorsal region of the neck and orbits. PM
findings and laboratory results were suggestive of plant toxicity. Several species of Crotalaria were
reported to be present. The property owner reported a history of unexplained horse deaths in the
previous two years. Elevated hepatocellular and biliary enzymes were consistent with the theory of
pyrrolizidine alkaloid toxicity. Six species of Crotalaria (C. crispata, C.montana, C.brevis,
C.medicaginea, C.novae-hollandiae, and C, medic) and Birdsville indigo (Indogofera linneae) were
identified on the property as potentially toxic plants. In addition, there is serological evidence of virus
activity including equine herpes virus 1 and 4, kunjin, murray valley encephalitis and four unidentified
viruses.
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In September a Boer goat was euthanased after a history of chronic weight loss and neurological
signs. A number of goats were observed eating potentially toxic plants. Although plant toxicity was a
likely field diagnosis, laboratory results confirmed polioencephalomalacia.

During October clinical salmonellosis was confirmed in 13 imported Jersey and Jersey cross heifers
from Queensland associated with transport stress.

In November Salmonella poona was isolated from the faeces of an old mare reported to have chronic
weight loss and intermittent diarrhoea. It is likely this and other animals displaying similar signs will be
destroyed.

Melioidosis was confirmed following euthanasia of a one-year-old goat with high temperature, weight
loss, enlarged testicles, swollen hock and ataxia. Lesions were present in the testicles, hock joint,
spleen and lungs.

Mycoplasmosis was diagnosed by a PCR positive result for Mycoplasma spp. from a crocodile lung.
This was the first positive Mycoplasma diagnosis from a crocodile in the Northern Territory.

Streptococcus equi zooepidemicus was isolated from horses near Katherine. Horses with similar
clinical signs: dry hacking cough, serous-mucopurulent nasal discharge and increased respiratory
noise, were also reported on several other stations.

In June sudden death was reported in two nanny goats. PM lesions were consistent with
enterotoxaemia. The herd is vaccinated with 6 in 1 twice a year. Clostridium sordellii was isolated from
the small intestine. This organism has been associated with sudden death in feedlot cattle.

Elsey virus, an orbivirus isolate from two horses with neurological symptoms in 1999, was identified by
gene sequencing. It was almost identical to a newly described orbivirus species from Peru called
Peruvian horse sickness virus (PHSV) The PHSV was associated in an outbreak of equine
meningoenchephalitis in 1997 which caused the deaths of 100 horses. Further testing will be done at
the Australian Animal Health Laboratory to further investigate the association between the two viruses.

PROJECT: Emergency Animal Disease Preparedness

Project Officers: K. de Witte and Pastoral Division Staff

Location: NT-wide

Objectives:

To participate in contingency planning and training for emergency animal disease
preparedness.

To ensure that DBIRD staff, relevant organisations and pastoralists have a continuing high
level of awareness in relation to emergency diseases and their role in a response.

The Protect Australian Livestock Campaign is a nationally coordinated awareness project for
emergency animal diseases (EAD) that runs year round. The EAD hotline continues to receive a small
number of important calls, most related to avian problems in response to awareness about avian
influenza. Fortunately, all results were negative for EAD. Other EAD submissions have been made,
mainly of maggots for screwworm fly exclusion.
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The NT Operational Response Plan for foot-and-mouth disease (FMD) was progressed to version 4.
This plan details how the Territory will respond to a disease outbreak in the context of its limited
resources. The plan is a derivative of AUSVETPLAN and contains a number of appendices with
prepared documentation, staffing and siting information for a worst case scenario FMD response. The
rapid response team (RRT) is a concept designed to assist smaller jurisdictions in an EAD response.
Various inputs were provided to support the concept including planning and execution of Exercise
Noonamah in March 2004. The Territory has two staff members in RRT who also participated in
Exercise Sarcophilus in Tasmania.

Staff obtained experience by participating in Exercise Noonamah based on an FMD outbreak scenario
in the Territory. This was a major rapid response team, training exercise with whole of government
participation which was extremely useful in providing experience in the management of a response
and also in the operation of local disease control centres. There has been ongoing promotion of FMD
awareness through newsletters, media interviews and presentations at Northern Territory Cattlemen's
Association meetings, DBIRD Primary Industry Group and regional meetings and field days. An
industry liaison officers training course was held for 11 livestock representatives prior to Exercise
Noonamah.

As part of the national emergency animal disease preparedness (EADP) training program, two staff
attended movement and security workshops and were assessed. The NT continues to send veterinary
officers to exotic disease courses at the Australian Animal Health Laboratory (AAHL). EADP
competency standards and assessment methods for the various tasks within an EAD response are on
the DBIRD Primary Industry Group Intranet site. A register of competencies is maintained and is the
basis for targeting gaps in training.

Departmental officers contribute to the technical and policy management of the national program at
several levels. AUSVETPLAN manual revision is a major issue under the management of Animal
Health Australia. Revision of FMD, carcase disposal, valuation and control centre management
manuals is taking place under various arrangements. The Territory is coordinating a review of the
disposal manual. Revised manuals for control centres on FMD, BSE, anthrax, surra, bovine
brucellosis, Australian bat lyssavirus, bluetongue, wild animal response strategy, valuation and
compensation, decontamination and Newcastle disease will be available soon.

Contributions were made to the policy and action plans for a livestock standstill, zoning in a disease
outbreak, FMD vaccination and free zone surveillance requirements. Australia has commissioned its
own FMD vaccine bank arrangements, which will increase costs to the Territory. The commissioning of
an Australian Veterinary Reserve has commenced and nominations for training will be sought soon.

The EAD Response Agreement has been reviewed, particularly in respect of financial matters.
Consultation occurred to seek changes to reinforce powers under the Stock Diseases Act to deal with
an EAD.

Inspections of garbage disposal facilities in towns, remote communities and stations were conducted
throughout the Territory by stock inspectors to determine the risk of inadvertent or deliberate swill
feeding to pigs. Swill is garbage containing mammalian or poultry protein and is not allowed to be fed
to pigs. The level of awareness was found to be high and few significant problems were encountered.
Public vigilance and reporting is appreciated. One incident of swill feeding was investigated with a
negative result. More extension effort is continuing.
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PROJECT: Legislation and Compliance

Project Officers: B. Radunz, Project Leaders and Parliamentary Counsel

Location: NT-wide

Objectives:

To amend stock and meat legislation as required.

To amalgamate various pieces of stock legislation into a Stock Act.

To conduct a legislation and compliance program.

There are currently five Acts with associated Regulations relating to stock: the Stock Diseases Act, the
Stock and Travelling Stock Act, the Brands Act, the Exotic Disease Compensation Act, and the
Hormonal Growth Promotants {Stock} Act). The goal is to amalgamate the legislation into a Stock Act
and concurrently remove outdated and unnecessary legislation.

In response to national preparedness planning for foot-and-mouth disease and for bovine spongiform
encephalopathy there is national agreement to ensure legislation exists in all jurisdictions to implement
16 critical success factors.

Notices by the Minister or the Chief Inspector of Stock are prepared to provide the necessary
legislative powers to enforce required stock movements within the Northern Territory or for importation
of stock into the Northern Territory to prevent the spread of disease.

There is a compliance program to audit compliance with the more important regulatory controls. If non-
compliance is detected the response may be to initiate a prosecution, issue an infringement notice, or
provide education and a warning.

Activities

The Stock Diseases Act and Stock Diseases Regulations were amended to implement the nationally
agreed 16 critical success factors to respond to emergency animal diseases. The Act was commenced
on 1 June 2004 and the Regulations gazetted on 30 June 2004.

The following notices were gazetted:

• Declaration of a disease control program for Newcastle disease (23 July 2003)
• Revocation of declaration and declaration of protected areas relating to cattle ticks (1 October

2003)
• Declaration of prescribed diseases (26 May 2004)
• Declaration of a game animal under the Meat Industries Act (16 June 2004)



Technical Annual Report 2003-04

141

Compliance program

Number of audits of health certificates and waybills

Abattoir 0
Export depots 23
Properties 72
Saleyard 48
Ruminant feed ban 12
Tick conditions - horse events 5

No non-compliance cases were detected during the audits.

PROJECT: Tuberculosis Fr eedom Assurance Program

Project Officers: K. de Witte, Regiona l Veterinary Officers and Staff

Location: NT-wide

Objectives:

To maintain Australia�s internationally recognised bovine tuberculosis free area status, by:
continuing to implement a surveillance program that meets OIE standards; and
eliminating any detected tuberculosis.

To identify post-2006 arrangements and manage their implementation.

The tuberculosis (TB) impending free area declaration in November 1992 was a culmination of years
of work by many pastoralists, private vets and departmental staff, costing $192m. The Northern
Territory was declared a free area for TB at the end of 1997 and so achieved the goals of the
brucellosis and tuberculosis eradication campaign (BTEC). A further $39m was spent during the
period from 1993 to 1997.

A five-year monitoring program, known as the TB Freedom Assurance Program (TFAP), was
established and funded from 1998 to 2002 by State and NT governments, the cattle industry and the
Commonwealth. The national forward estimate for TFAP was $33m, of which expected expenditure in
the NT is $13m. The main focus was the turn off of previously exposed cattle. Three TB cases were
detected and an investigation program in cattle herds was conducted in 1998 and 1999. This resulted
in de-stocking of two small herds in the Darwin region and a testing program in a large herd in the
Katherine region. In 2002, TB was detected in two buffalo herds, which were de-stocked. A full report
on TFAP1 will be published.

TFAP 2 will run from 2003 to 2006 with the above objectives and a national budget of $20.1m. The
program has a new deed with revised standard definitions and rules. Field TB testing will take place,
particularly on properties with a TB case after 1988 and where there is little abattoir monitoring due to
support for the live export trade. Assistance measures relate to surveillance testing and TB case
eradication programs and will be phased out during or at the end of the program.
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Activities

Eradication

There were no ongoing eradication programs.

TB case detection

One TB case was detected in January 2002 in a small buffalo herd near Darwin. The TB case was an
old cow slaughtered at a local domestic abattoir. The cow was one of the original buffalo heifers
retained from a previously infected area in mid 1980s. A total of 14 cases of TB were detected
amongst approximately 1,400 head removed from the index property and a neighbour. All isolates of
TB have been shown by DNA typing to be the SP08 strain, a common isolate in buffalo. All
neighbouring properties were checked.

No stock were retained, and removal activities were completed in 2003.

National granuloma submission program (NGSP)

TB surveillance at abattoirs has dropped to very low levels in the northern third of the Northern
Territory due to the dominance of the live export market.

During the period there were 4,311 cattle and 627 buffalo slaughtered at five NT abattoirs. No
granulomas were detected. Many Territory cattle are slaughtered interstate and are inspected there.
Lack of abattoir monitoring of parts of the feral buffalo herd is an emerging issue for TB freedom
monitoring.

Table 1. TB testing July 2003 to June 2004

Number tested Number of reactors Number with TB
Cattle 46,040 67 0

Testing was done on 45 properties. A small number of buffalo are included.

TB monitoring programs

Cattle previously exposed to TB infected animals remain a very low, but possible, risk of undetected
TB cases despite completion of the eradication program (at CF2 or CF3 status). Of the estimated 24
million cattle in Australia there were about 200,000 on 70 properties in this risk category in 1997. The
national cattle industry decided that the owners of these properties should adopt risk management
strategies to minimise the risk and the scope of a possible future TB case.

In 1997 there were 50 properties in the NT which records indicated may have had stock remaining that
were previously exposed to TB infected animals. The owners of three properties decided not to adopt
the voluntary monitor program. Four properties contained the majority of exposed cattle (34,000) in
relation to TB cases in 1997 and 1998.

At the end of the 2003-04 year there had been a decrease in category A cattle to 600 remaining on
one property that has failed to comply with TFAP requirements. Category B cattle have decreased
from 41,264 to 35,121 head. Category A cattle are breeders that were 12 months of age or older when
exposed to TB infected stock. Category B cattle are progeny of cattle de-stocked due to TB or progeny
of category A breeders. Turn off at ten years of age is required.
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Voluntary monitoring programs have been replaced by approved property TB surveillance
agreements, mainly for properties with a history of TB after 1988, which are committed to the live
export trade. There are about 60 properties with TB surveillance agreements for TFAP2. It is expected
to test about 25,000 annually to the end of 2006.

Post 2006 deliberations are proceeding with a mid-program review planned for 2004. Various actions
have or will take place. No definite indication of post 2006 options is available as yet.

Expenditure during 2003-04

Operations* $215,892
Compensation $34,814
Mustering subsidy $414,434
Interest subsidy $0
Freight rebate $0
Total $665,140

∗ Estimate
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SERVICE: BERRIMAH VETERINARY
LABORATORIES

Program: Berrimah Veterinary Laboratories

Objective:

To provide a quality-assured veterinary laboratory service.

The Berrimah Veterinary Laboratories (BVL) provide an ongoing diagnostic service in the broad fields
of veterinary pathology and veterinary virology. BVL also conducts research projects and participates
in quality assurance programs to ensure that the quality of tests it carries out meets national and
international standards.

BVL is accredited by the National Association of Testing Authorities in veterinary testing in the
disciplines of anatomical pathology (necropsy, histopathology and cytology), microbiology
(bacteriology, mycology and virology), parasitology and serology of infection.

A total of 1,969 submissions were received and processed during the year at BVL. Each submission
may consist of one or more specimens and each specimen may undergo one or more tests in one or
more of the 12 sections of BVL.

The 1,969 submissions consisted of 30,442 specimens and had generated 54,090 individual tests, in
gross and microscopic pathology, bacteriology, clinical pathology, parasitology, serology and virology.
The number of tests and reasons for investigations are presented in Table 1.

Table 1. Tests carried out at BVL in 2003-04

Number of tests Reason for investigation
6,013 Diagnosis of disease in productive animals

79 Monitoring for bovine tuberculosis
9,763 Export and movement certification
3,034 Diagnosis of disease on a service charge basis for companion and performance

animals, aviary birds and native fauna
25,460 Monitoring of sentinel herds and flocks for exotic and endemic diseases

3,840 Research programs
5,308 Surveillance programs

106 Regulatory
487 Quality assurance

BVL participates in 25 laboratory tests in the Australian National Quality Assurance Program for
veterinary serology and virology. BVL also participates in quality assurance programs in bacteriology,
haematology, parasitology and anatomical pathology.
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Table 2.  Laboratory submissions by region and by species (2003-04)

Darwin Katherine Tennant
Creek

Alice
Springs

Interstate
/overseas

Total

Alpaca 1 1
Antelope 2 2
Banteng 1 1
Bat 2 2 0/1 5
Bee 2 1 3
Bird (cage & wild) 65 2 67
Buffalo 8 11 0/2 21
Cat 38 2 40
Cattle 204 130 33 17 13/4 401
Crab 9 9
Crayfish 2 2
Crocodile 19 1 20
Deer 1 1
Dog 340 9 2/2 353
Fish 31 1 32
Goat 16 9 0/3 28
Horse 57 49 6 3/4 119
Human 1 11 12
Insect 168 30 14 13 225
Monkey 3 3
Mouse 7 7
Native fauna 101 1 3 3 108
Pearl oyster 78 78
Pig 76 1 2/4 83
Poultry 75 13 11 22 0/6 127
Prawn 48 59 107
Rabbit 2 2
Rat 17 17
Sheep 23 8/1 32
Zebra 2 2
Other 13 2 22/3 40
Total 1,411 262 67 52 126/30 *1,948
* This figure is based on date collected.

Table 3 . Type and number of laboratory submissions

Diagnostic 337
TFAP** 72
Export 14
Movement 63
Regulatory 26
Sentinel 330
Research 297
Survey 129
Fee for service*** 650
Quality assurance 47
Other 4
Total ****1,969

** TFAP: tuberculosis freedom assurance program
*** Companion and performance animals, aviary birds and native fauna
**** This figure is based on date received at BVL
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Sub-program: Diagnostic Pathology

PROJECT: Diagnostic Pathology

Project Officers: A. Janmaat, C. Shilton,  L. Melville (25%), H. Parkes (12%),
S. Benedict, L. Small, R. W ilson, L. Chambers, S. Aumann,
C. Burnup, N. Cox, C.  Day, and M. Gayoso

Location: Berrimah Veterinary Laboratories (BVL)

Objective:

To provide a quality assured veterinary pathology service to support diagnostic, regulatory
and research programs in livestock health and production.

The sub-program is divided into the sections of gross pathology, histopathology, cytology,
bacteriology, parasitology, serology, clinical chemistry, haematology and urinalysis - the last three
sections fall under the heading of clinical pathology.

Gross pathology:

Submissions: 212

The activity of this section consists of post-mortem examinations of cadavers and gross examination
of pieces of organs and tissues from a large range of species. The majority of submissions were from
aviary birds and native fauna and also included cane toads for the first time. These submissions,
which attract a service charge, included 63% of the total. Terrestrial production animals accounted for
24% and aquaculture submissions for 13%.

A first for the NT was the diagnosis of polyomavirus infection, associated with hepatic and splenic
necrosis, as the cause of death in a juvenile and an adult Gouldian finch in a large finch aviary. This
caused an increase in the number of aviary bird submissions described in the preceding paragraph.

Other firsts were Mycoplasma sp. infection associated with pneumonia in six month-old crocodiles and
Chlamydia sp. infection associated with septicaemia and runting in hatchling crocodiles.

A 15-month-old heifer presenting signs of multiple swollen joints had acute traumatic reticulo-
pericarditis (hardware disease) with presumed haematogenous spread of the infection to the
myocardium, kidney cortex and joints.

Multiple deaths in chickens, ducks and geese submitted during the avian influenza scare were almost
invariably shown to be due to botulism, although there were no gross lesions and/or detection of
botulinum toxin by the mouse protection test. Specimens from three chickens with pneumonia were
sent to AAHL and confirmed as AI negative and another group of 13 chickens, ducks and geese
showed lesions consistent with a dog attack.

Mortalities of farmed barramundi fingerlings with lesions of gill necrosis appeared to be associated
with the occurrence of neap tides.
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Histopathology

Submissions: 595

In marked contrast to previous years only one submission was received from cattle or buffalo under
the Tuberculosis Freedom Assurance Program as lesions from field reactors or as lesions collected at
abattoirs under the national granuloma submission program. This submission was a non-tuberculous
lesion of bronchopneumonia in a lung from a bovine field reactor. The brains of 23 cattle were
examined as an ongoing NT contribution to the national transmissible spongiform encephalopathy
surveillance program. This program is designed to demonstrate freedom from BSE and scrapie, and to
provide early detection should these diseases occur. The majority of submissions were for diagnosis
of disease in production animals (151) and companion animals on a service charge basis (351).

All submissions for TSE were free from histological evidence of the disease and BVL passed an AQIS
audit for its TSE procedures.

Liver lesions consistent with pyrrolizidine alkaloid toxicity, presumably due to the ingestion of
Crotalaria sp., were seen in submissions from horses from stations in the Katherine area. This
condition, known as walkabout disease, was also confirmed in sick horses by demonstrating raised
levels of the liver enzyme gamma glutamyltransferase.

A first for the NT was the histological diagnosis of gill associated virus (GAV) in farmed prawns. The
diagnosis was supported by a GAV positive polymerase chain reaction (PCR) result.

Histological examination of two skin biopsies from one of a group of pigs with severe multi-focal
crusting skin lesions showed classical swine pox lesions in one biopsy and chronic pyogranulomatous
dermatitis in the other. Burkholderia pseudomallei (the cause of melioidosis) were isolated from the
latter suggesting that the pox lesions could have acted as a portal of entry for this bacterium.

The Histology Section participates in the QDPIF histology quality assurance program.

Cytology

Submissions: 95

Submissions from private practitioners on a fee for service basis accounted for 80% and submissions
for diagnostic purposes from production animals accounted for the rest (20%).

Bacteriology

Submissions: 459

Submissions from field TB reactors accounted for 16% of the total, diagnostic submissions for 24%,
fee for service submissions for 49% and research, surveillance and QA submissions for 11%.

Salmonellosis was confirmed by culture of the bacteria from a dead heifer with acute gastroenteritis
and from faeces of sick heifers in a consignment of 14 dairy-breed heifers, which had travelled from
Queensland to Katherine.

Salmonella typhimurium was isolated from a number of dead farmed turtles with septicaemia, over a
period of time. The reference laboratory confirmed these as chicken isolates, which suggested that the
chicken heads fed to the turtles were the likely source of infection.
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Pseudomonas pseudomallei were isolated from a Persian leopard with pneumonia confirming a case
of melioidosis.

Strangles was confirmed in horses from the McArthur River area by isolating the causative bacterium,
Streptococcus equi var equi.

For QA purposes, the Section participates in the IFM proficiency testing program for veterinary
microbiology and the three Leptospira MATs and culture of Mycobacterium bovis (the cause of bovine
tuberculosis), which is part of the Australian national quality assurance program (ANQAP) proficiency
testing.

Parasitology

Submissions: 167

Out of the total number of submissions, diagnostic submissions accounted for 50%, fee for service for
27% and movement, research, surveillance and QA submissions for 23%.

A tick found on cattle on an Alice Springs station was identified as Amblyomma triguttatum rosei. This
is a subspecies of the ornate kangaroo tick and was detected for the first time in the NT.

A NAQS submission included stomach worms from a feral pig. These were difficult to identify and
were sent to a reference laboratory where the parasite was identified as the rat stomach worm
Mastophoris muris. Apparently the pig had eaten the rat.

Interesting worms from wallabies included:

• subcutaneous Pelecitus roemeri, related to the heartworm of dogs; and
• Breinlia boltoni in the thoracic and abdominal cavities in a spectacled hare wallaby, the cause of

peritonitis.

The Section participates in a faecal egg count proficiency-testing program run by Agriculture WA.

Serology

Submissions: 253

Submissions from sentinel cattle and from cattle used in bluetongue research and a bluetongue survey
requiring bluetongue ELISA testing were the biggest group (68%), followed by diagnostic submissions
(13%), Johneís disease quarantine submissions (6%), and export submissions (4%). Export
submissions usually consist of serum samples from many animals requiring more than one test. The
11 export submissions received by the Section generated 5,526 tests.

Eight of the tests conducted in the Section were part of ANQAP proficiency testing.
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Clinical pathology

Clinical Chemistry

Submissions: 106

Diagnostic submissions were 67% of the total and surveillance submissions 21%.

Haematology

Submissions: 143

Diagnostic submissions were 57% of the total and surveillance submissions 15%.

The section participates in the Royal College of Pathologists of Australia haematology quality
assurance program.

Urinalysis

Submissions: 53

Submissions from private practitioners on a fee for service basis were 70% of the total and
submissions for diagnostic purposes from production animals were 23% of the total.
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Sub-program: Virology

PROJECT: Diagnostic Virology

Project Officers: L. Melville, N. Hunt, R. Weir, M. Harmsen, S.  Walsh, S. Davis
and D. Flanagan

Location: A.L. Rose Virology Laboratory, Berrimah Farm

Objective:

 To provide an accurate, efficient and reliable veterinary virology service to support diagnostic,
regulatory and research programs in livestock health and production.

Background:

The diagnostic virology service comprises virus isolation and identification, and serology. An
increasing number of virus detection tests based on the polymerase chain reaction (PCR) have been
introduced to supplement conventional isolation techniques.

Method and results:

During the year 160 submissions were received for diagnostic virus isolation, electron microscopy or
PCR. Bovine ephemeral fever (BEF) virus was detected by PCR and isolated from cattle. The
Wongorr virus was isolated from a kangaroo. An unknown virus was isolated from a horse at
Mataranka. A total of 190 submissions were received for diagnostic serology, including 12 for export
testing. A further 50 submissions were received from NAQS and other surveys with 41 submissions
from research projects.

An increasing number of samples associated with aquatic animals were received during the year
including 75 fish samples for nodavirus PCR, 342 prawns for GAV PCR, 1604 prawns, 69 crabs and
two crayfish for white spot PCR and 27 frogs for health testing.

Export testing consisted of 2,743 cattle sera for enzootic bovine leucosis (EBL), two horse sera for
equine infectious anaemia (EIA) and four horse sera for the Hendra virus.

The Australian National Quality Assurance Program provided quality assurance tests for agar gel
imunodiffusion tests for EBL, BVD, EIA, BEF, epizootic haemorrhagic disease, bluetongue and Aino.
Virus neutralisation tests were performed for IBR, bluetongue, BEF, Akabane and Aino.
Haemagglutation inhibition tests were performed for the Newcastle disease virus.

A total of 25,554 serological tests were performed during the year.
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PROJECT: The National Arbov irus Monitoring Program
(NAMP)

Project Officers: L. Melville, N. Hunt, M. Harmsen, R. Weir, S. Walsh, D.
Flanagan, G. Bellis and S. Davis

Location: BHF, BARC, DDRF, KRS, VRRS, AZRI, Rockhampton Downs,
Mt Sanford, Inverway, Alexandria Downs and Muckaty

Objectives:

To support trade by providing information to meet Australian Quarantine and Inspection
Service (AQIS) requirements for export protocol negotiation and certification.

 To provide bluetongue early warning by detecting any new viruses or vectors entering
Australia and monitoring any southern spread by the dynamic surveillance of the northern
bluetongue endemic area.

To control important insect-borne endemic disease by monitoring for endemic virus activity
and insect vectors which transmit these viruses.

Background:

NAMP is an integrated national program jointly funded by industry and governments to monitor the
spread of economically important insect borne viruses of livestock and their insect vectors.

Method:

Monitoring is achieved by using sentinel herds at various sites around the Northern Territory, which
are bled at regular intervals and tested for antibodies to a number of viruses. At BHF, weekly blood
collections are made and virus isolations performed. Monthly light trap collections of insects are also
made at each site.

Results:

Sentinel herd serology and virus isolation

Beatrice Hill Farm

A total of 297 viruses were isolated from the following groups:

Bluetongue type 1 July - Feb 33
Bluetongue type 21 Feb - March 10
Palyam Bunyip Creek Oct - Dec 3
Palyam CSIRO Village February 3
Simbu Akabane Aug - March 3
Simbu Aino February 5
Simbu Douglas Jan - Feb 2
BEF July - Feb 5
EHD type 5 Oct - Feb 30
EHD type 7 Oct - April 16
Ungrouped/untyped 191
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Berrimah

Monthly serology indicated the following activity:

Bluetongue January - April
Akabane September - October
BEF February - April
Palyam January - March
EHD March

Nine bluetongue type 1,1 EHD 5, one Akabane and four unidentified isolates were made.

DDRF

Monthly serology indicated the following activity:

Bluetongue September - October, April - May
Akabane September - October, April
BEF February ñ April
EHD April - May
Palyam December, April ñ May

Two bluetongue type 1, one Akabane and eight unidentified isolates were made.

KRS

Monthly serology indicated the following activity:

Akabane September ñ December, February
BEF February - April
Bluetongue September, April - May
EHD April
Palyam February ñ June

One bluetongue type 1, one Akabane and two unidentified isolates were made.

VRRS

Monthly serology indicated the following activity:

Akabane August and May
BEF July and May
Bluetongue August, October and January
Palyam April and May

One Akabane, one bluetongue and one unidentified isolates were made.

Mt. Sanford

Serology indicated activity of Akabane and bluetongue in October and Palyam in September.

Inverway

Serology indicated activity of BEF in March and Palyam in August.
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Rockhampton Downs

No arbovirus activity was detected. It was difficult finding suitable seronegative animals to monitor for
Akabane after the extensive activity seen last year.

Brunchilly

Serology indicated activity of Akabane, BEF and bluetongue in February.

AZRI

No arbovirus activity was detected.

Entomology

Trapping with the standard incandescent light identified C.brevitarsis at all the northern sites in most
months. A single insect was again collected at Mt Sanford.

C.actoni was limited to BHF, BARC, DDRF, KRS and VRRS and C.fulvus to BHF, BARC, DDRF and
KRS. C.wadai was limited to BHF, BARC and DDRF

No vector species were found at Hudson Creek, the Darwin Port monitoring site.

PROJECT: Monitoring for Mu rray Valley Encephalitis (MVE)
and Kunjin Viruses for Te rritory Health Services

Project Officers: L. Melville, N. Hunt, S. Davis, S. Aumann and N. Cox

Location: Darwin, Katherine, Tennant Creek, Alice Springs and Gove

Objective:

To detect flavivirus (MVE and Kunjin) activity through poultry sentinel flocks which are bled
monthly and tested for antibodies to these viruses.

Background:

Sentinel chickens are used to monitor flavivirus activity in Australia. Currently 26 flocks are maintained
in the north of Western Australia, eight in the Northern Territory, nine in New South Wales and ten in
Victoria. The aim is to provide early warning for the potentially fatal disease in humans caused by the
viruses MVE and Kunjin.

Results:

Sentinel flocks were located at Leanyer, Howard Springs, Beatrice Hill Farm, Katherine, Tennant
Creek, Alice Springs, Ilparpa swamp and Gove. Seroconversions to MVE were restricted, occurring at
Leanyer in March.

Seroconversions to Kunjin were widespread occurring at Leanyer in November; Tennant Creek in
December, April and May; Howard Springs in May; Katherine in April; and Beatrice Hill in June.
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PROJECT: Bluetongue Survey

Project Officers: L. Melville and D. Pinch

Location: Tennant Creek and Katherine regions

Objectives:

To provide scientifically defensible evidence for the location of the bluetongue surveillance
zone in the Northern Territory, Queensland and WA.

The 2003 bluetongue surveillance zone for the Northern Territory was proposed by 31/12/2002.

The 2004 bluetongue surveillance zone for the Northern Territory was proposed by 31/12/2003.

The 2005 bluetongue surveillance zone for the Northern Territory will be proposed by 31/12/2004

Background:

The national arbovirus monitoring program (NAMP) sentinel herds are sparsely distributed in northern
Australia and limited serological samples are collected for other purposes. Defining the limits of the
free zone is therefore difficult and often based on historical data that may not accurately reflect the
two-year monitoring program required by the OIE.

This strategic annual seroprevalence survey for antibodies to bluetongue virus (BTV) in cattle in the
Northern Territory, Queensland and the Pilbara region of Western Australia is being carried out with
support of Meat and Livestock Australia. It is a three-year project, which began in mid-2002.

Results:

2003 Survey

Sampling was carried out along north/south transects during 2003, with one property in each of the
three bluetongue zones (based on the February 2003 map) to be sampled along each transect. Due to
the size of the properties, this meant that in most cases there was only one property to select in each
zone. There were six transects, which meant 18 properties were to be sampled.

A total of 1,345 samples were tested from 14 properties. The animals were aged 18 months to two
years (three years in one case), and were home-bred. As the survey progressed and test results
became available, it was apparent that there had been some BTV activity in both the Free and
Surveillance Zones (February 2003 map). It was therefore not necessary to test the northern-most
property, in the Zone of Possible Transmission, for four transects.

Samples were tested with the BTV ELISA and positive samples were retested with virus neutralisation
tests to indicate the specific BTV serotype.

Table 1 shows results for 2003. Of the nine properties that had positive results, six had BTV serotype
1 activity and three had BTV serotype 21 activity.



Technical Annual Report 2003-04

155

Table 1.  Results for 2003 ñ Northern Territory

Property BTV Zone (Feb. 2003
map)

No. tested No. seropositive
(ELISA and SN)

Seroprevalence
(95% CI*)

1 Poss. transmission 100 2 2.0 (0.2-7.0)
2 Surveillance 103 3 2.9 (0.6-8.3)
3 Surveillance 100 0 0 (0-3.6)
4 Surveillance 92 3 3.3 (0.7-9.2)
5 Surveillance 100 9 9.0 (4.2-16.4)
6 Surveillance 100 0 0 (0-3.6)
7 Surveillance 89 0 0 (0-4.1)
8 Surveillance 98 1 1.0 (0.03-5.5)
9 Free 101 3 3.0 (0.6-8.4)
10 Free 90 0 0 (0-4.0)
11 Free 98 2 2.0 (0.2-7.2)
12 Free 100 0 0 (0-3.6)
13 Free 81 1 1.2 (0.03-6.7)
14 Free 93 1 1.1 (0.03-5.8)
Total 1,345
* 95% exact binomial confidence interval

Owners/managers were advised of the results for their property. The results were entered in the
NAMP database.

Testing for 2004 has been completed on ten properties. The target number for the NT for 2004 is 16
properties.

PROJECT: Investigating Bluetongue Virus Persistence in
Sheep

Project Officers: L. Melville, N. Hunt, S. Davis and R. Weir

Location:  A.L. Rose Virology Laboratory, Berrimah Farm

Objectives:

To determine if wild type or laboratory adapted BTV is present in skin biopsies taken from
sheep at regular intervals from the time of viraemia to at least 12 weeks post infection and
cultured for one week in vitro.

To determine if midge feeding at biopsy sites at 8, 10 and 12 weeks post infection has any
effect on either the presence or the titre of virus found in the medium of cultured skin cells.

Background:

This project was conducted to verify results published by United Kingdom researchers suggesting that
bluetongue virus (BTV) could persist in the skin of infected sheep and subsequent midge feeding
could then induce virus replication. This finding was proposed as a mechanism for the ìover winteringî
survival of BTV. These results raised concerns about the movement of sheep and cattle with
antibodies to BTV and the possible reintroduction of international restrictions on movement of such
animals. Meat and Livestock Australia provided funding for this project.
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Method:

Sheep were inoculated with wild type and laboratory-adapted BTV1. Sheep were bled prior to
inoculation and then on days 4, 7, 11, 14, 18, 21, 28, 56 and 84 post inoculation. Skin biopsies were
taken at 14, 28, 42, 55, 56, 69, 70, 83 and 84 days post inoculation. Midges were fed on the sheep 14
days before inoculation and again prior to biopsy on days 56, 70 and 83. Biopsies were cultured for
seven days and the supernatant examined for the presence of BTV1 by virus isolation and BTV
antigen capture enzyme-linked immunosorbent assay. A selected number were also tested by
polymerase chain reaction (PCR).

Results:

Infection with BTV1 was confirmed by virus isolation in all inoculated sheep. The virus was isolated
from blood for up to 14 days post inoculation. The presence of BTV1 viral RNA was detected using
PCR on a selected number of blood samples. All inoculated sheep were positive at 14 days post
inoculation and 7/8 were still positive at 56 days post inoculation. BTV1 was not identified in any
cultured skin sample by either virus isolation or PCR.

All inoculated sheep had seroconverted to BTV1 by 28 days post inoculation and remained
seropositive until the final blood collection. Control sheep (not inoculated) remained seronegative
throughout the experiment.

This work provided unequivocal evidence that bluetongue virus does not persist in the skin of
previously infected sheep and is not reactivated by midge feeding.

Acceptance that BTV does not persist in the skin of animals should allow the movement of
seropositive animals to bluetongue sensitive markets provided the animals are located in an area
without current bluetongue activity for an acceptable period prior to export.

PROJECT: Persistence of Bluetongue Antibody in Naturally
Infected Cattle as Detected by AGID, cELISA and
VNT

Project Officers: L. Melville, N. Hunt, S. Davis and M. Harmsen

Location:  A.L. Rose Virology Laboratory, Berrimah Farm

Objectives:

To determine how long BTV antibody can be detected in naturally infected cattle.

To assess the relative performance of the virus neutralisation, competitive ELISA and AGID
tests for the detection of BTV antibody.

Background:

Bluetongue antibodies in cattle may be detected by a number of tests. The tests currently used
worldwide are the agar gel immunodiffusion test (AGID), the competitive enzyme linked
immunosorbent assay (cELISA) test and the virus neutralisation test (VNT). AGID and cELISA are
group tests and VNT is type specific.
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While there are numerous reports in the literature about how soon after infection antibodies can be
detected, there is no information about how long they persist. The duration of antibody detection after
infection depends on both the serotype involved and the test used. Interpretation of positive serology
in cattle in free or marginal areas is dependent on knowledge of the duration of antibody detection.
There are also implications in international trade in semen and embryos.

Method:

Twenty cattle were naturally infected at Beatrice Hill farm, near Darwin with bluetongue virus serotype
1 between April and June 1998. All animals developed good antibody titre as detected by AGID,
cELISA and VNT. In December 1998, before the next period of bluetongue activity commenced, the
animals were moved to the Arid Zone Research Institute at Alice Springs. This area has shown no
evidence of bluetongue activity since monitoring began there in the early 1980s. The cattle were bled
at regular intervals over the next five years and bluetongue antibody was measured by the three tests.
The decline in antibody and the effectiveness of the tests in detecting low level of antibody were
assessed.

Results:

There was no evidence of bluetongue activity at Alice Springs during the five-year monitoring period.
The cELISA test detected antibodies in the entire infected group for four years. Virus neutralising
antibody began to decline two years post infection and at four years only detected 80% of the infected
group. About 90% of animals with low initial neutralising antibody levels (titre < 20) at six months,
tested negative by five years. AGID antibody began to decline a year post infection and was
inconsistent and variable from two years post infection.

The cELISA test is the most sensitive of the three tests and is recommended for detection of the BTV
antibody.



Pastoral

158

SERVICE: LIVESTOCK MARKET ACCESS

Program: Livestock Market Access

Objective:

To support the trade of animals and animal products by maintaining internationally and
nationally acceptable standards for animal health assurance.

Projects within the Livestock Market Access Service and Animal Disease Control Service complement
each other to deliver services to protect and enhance the health and marketability of Northern Territory
livestock and livestock products.

Internationally and nationally acceptable standards for animal health assurance must be maintained to
support the trade of animals and animal products. The estimated annual turnoff of cattle is between
400,000 and 500,000 with only about 5,000 slaughtered in Northern Territory abattoirs. The rest, (both
slaughter and feeder animals) are slaughtered at abattoirs in other states or overseas. About 1,000
camels and 2,000 buffalo are exported annually. Health and welfare requirements of destination
markets must be satisfied.

A key function is providing health certification for consignments of livestock and livestock products
from the Northern Territory so they comply with the requirements of importing Australian States and
other countries. Inspection, treatment and certification services are provided to facilitate the sale of
animals and animal products. Animals are inspected, treated and certified for domestic markets.
Property of origin certificates are provided for NT bred cattle, camels and buffalo which are exported.
Meat and crocodile skins are also exported.

In order to provide credible health certification, the program monitors the disease status of NT
livestock by investigating disease incidents and conducting planned surveillance activities. Information
is collected on the prevalence, incidence and distribution of bacterial and viral animal diseases, plant
toxins and other toxic and deficiency states. Disease investigations, which also exclude exotic
diseases as a possible diagnosis, provide surveillance data to facilitate trade and may enable advice
to be provided on disease control options. Planned surveys may be done to maintain or increase
market access.

Berrimah Veterinary Laboratories (BVL) play an important role in gathering objective information on
disease status of NT livestock.

Programs are also in place to satisfy consumer demands for animal products that are free from
disease and chemical residues. Such programs also help protect the community from zoonoses
(diseases transmitted from animals to humans).

The NT is represented on the national Animal Health Committee and the national Consultative
Committee on Emergency Animal Disease by the Chief Veterinary Officer.

The programs depend on a team of professional and dedicated Stock Inspectors, Veterinary Officers
and clerical support staff, in close collaboration with BVL staff.
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PROJECT: Animal Health Information System

Project Officers: D. Pinch, R. Wilson,  BVL Staff and Veterinary Officers

Location: NT-wide

Objectives:

To maintain an efficient and reliable database to store animal health and disease information.

To coordinate the NT component of a national animal health information network.

An accurate and reliable mainframe database, called ANDI, is used for storing animal health and
disease information. ANDI is used by both laboratory and field animal health staff for storing and
retrieving investigation details and test results. Quantitative data from ANDI is used for preparing the
NT report to the national animal health information system (NAHIS) and to the national arbovirus
monitoring program (NAMP), and any other ad hoc report requests. Significant disease event
information is stored on it.

ANDI is used to record and report details and results on all submissions to Berrimah Veterinary
Laboratories from a wide variety of clients such as other DBIRD staff in animal production, agriculture
and fisheries, private veterinary clinics, livestock exporters and the public.

The Department has identified the need to remove ANDI from the mainframe. In 2002, the Department
of Corporate and Information Services sponsored an initial evaluation to compare the performance of
ANDI with that of the Agriculture Western Australia client and resource information system (CRIS), and
the implementation of Sample Manager (a laboratory information management system). The purpose
was to determine if they would meet business requirements for managing veterinary laboratory testing
and field work recording, as currently performed by ANDI. As a result it was considered beneficial to
develop functional specifications for ANDI. It was concluded that there was a serious gap between
what could be provided by Sample Manager and was being provided by ANDI. Subsequently, an
outside provider was asked to draw up functional specifications for the replacement of ANDI, and to
prepare documents for a tender for a replacement of ANDI. This process has not been completed. The
next stage of the project is finding a replacement for ANDI.

The Northern Territory has provided input into a national working party (National Information Managers
Technical Group) to propose a national approach to a national animal health information management
system. A flexible approach to include plant diseases and pests is being considered. A national
decision will be sought by the end of 2004. There are two components:

1. Surveillance, quarantine, control and recovery.
2. Resource management program.

The NT provides input to two national groups that are working on developing consistent national
approaches to, and data standards for, disease management (animal, plant and pest) and veterinary
laboratory information.
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PROJECT: Animal Welfare Monitoring and Policy

Project Officers: K. de Witte and Pastoral Division Staff

Location: NT-wide

Objective:

To participate in the development and implementation of appropriate national welfare
standards for animals.

Departmental officers are primarily responsible for livestock issues under the NT Animal Welfare Act.
Veterinary staff represent the Territory Government on animal welfare matters in a variety of forums,
including those discussed below.

The Animal Welfare Committee has been renamed the Animal Welfare Working Group (AWWG) and
now reports to the renamed Animal Health Committee under the restructured Primary Industries
Ministerial Council. The terms of reference of the group have been expanded from livestock to dealing
with all animal welfare issues of national significance. An example of this type of issue has been the
campaign for a national ban on the cosmetic tail docking of dogs, with close liaison occurs with the
Minister for Local Government who is responsible for the NT Animal Welfare Act. The Territory has
supported the ban and regulations are now in place.

A major business of AWWG is the national model code of practice for the welfare of animals. Codes of
practice under revision or being drafted include those on pigs, crocodiles, land transport of sheep, land
transport of goats, land transport of poultry, ostriches, emu, deer, horses, a meat code and a code for
the destruction or capture, handling and marketing of feral animals. They are at various stages in the
process, and some will be available soon. The revised Domestic Poultry Code (4th

 edition) is now
available and the review of caged layer hen housing and egg labelling is now in the implementation
phase. These codes are being progressively adopted under the NT Animal Welfare Act.

A major issue has been the Keniry live export review following the Cormo Express incident in the
Middle East. Subsequent to this review a major effort is under way to develop a live export code of
practice covering all aspects of the trade. This work will be complete in 2004-05. The Department has
representatives on two working groups.

The Territory coordinated a revision of the camel code in 2003. A major change has been a reduction
in resting hump height clearance and pen area that will facilitate live export. A regulation impact
statement is being prepared and it is expected that the code will be available in 2004. The department
has worked with the Central Australian Camel Industry Association and the Buffalo Industry Council to
develop best practice standard operating procedures for the handling of the species in the live export
process.

The national consultative committee on animal welfare (NCCAW) to the Federal Minister for
Agriculture, Fisheries and Forestry who has responsibility for live exports, met for the 32nd and 33rd
time in 2003-2004. The following issues of relevance to the NT were discussed in the interests of
achieving a national approach:

NCCAW position statements

These serve as policy guidelines. The position statement on managing the unwanted impacts of
vertebrate animals was adopted. The following topics are under discussion: jumps racing, injured
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strays, assessment of traps, electronic collars, importation of dog and cat fur, recreational fishing,
rodeos, circuses, ritual slaughter standards, drought, fire, dangerous dogs, dog and cat codes and
related urban animal issues, puppy exports, caged birds, bush fires, GMO animals, destruction of pest
animals and a national code of practice for zoos. This material is available at
www.affa.gov.au/docs/animalplanthealth/animal_welfare/nccaw.

Australian (national) animal welfare strategy (AAWS)

This document has been approved at version 5. There are three goals:

1. To achieve an enhanced national approach to animal welfare.
2. To achieve sustainable improvements in animal welfare.
3. To achieve effective communication, education and training across the whole community to

promote an improved understanding of animal welfare.

NCCAW is to assume responsibility for reviews of the AAWS and monitoring of its implementation.
Further details can be found on the DAFF website.

Livestock exports

Overall, the live export industry is continuing to improve its animal welfare record despite some
problem shipments and adverse media coverage. There have been some useful advances from its
research and development programs. Australiaís live export standards provide the benchmark for the
long distance export of livestock by sea. The Action Plan for the Livestock Export Industry (APLEI)
incorporates the latest research findings and seeks to address problems in the trade to the Middle
East. Animal welfare standards in the South East Asian trade remain high. The full impact of the
Keniry Review is not known at this stage.

A very large number of other issues that have some relevance to the Territory were discussed. These
include use of electrical devices, the national curriculum for training inspectors, harmonisation of
legislation and micro-chipping standards. Concerns are held that the heavy vehicle driver fatigue
management program may impact on long distance livestock transport in remote areas. A study is
under way to validate safe driver practices in remote areas.

The Department is represented on the NT Animal Welfare Advisory Committee. Issues include a ban
on horse ífiringí and changes to the regulations relating to the use of electrical devices on camels and
buffalo, and bans on dog and cat fur. As training of inspectors is an unresolved issue, departmental
staff will receive in-house training.

All reported animal welfare incidents were investigated. Investigations were undertaken in respect of
starving, injured and perishing livestock species. A high profile case involved the Tipperary animal
collection with a prosecution currently under way. Other issues within the Northern Territory included
investigation of the suitability of the ëDukeí soft jaw trap and methods to relocate flying foxes.
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PROJECT: Accreditation Program for Australian Veterinarians
(APAV)

Project Officer: R. Morton

Location: NT-wide

Objective:

To provide training and accreditation to private veterinarians to be involved in national animal
health programs.

APAV is a national program designed to integrate private veterinary practitioners into the national
animal health system to support the international standing of Australiaís animal health service
capability. Animal Health Australia manages this program on behalf of members.

The program aims to have an internationally recognised process for accrediting non-government
veterinarians for involvement in government and industry animal disease programs and to effectively
use their skills and knowledge.

APAV has been designed with two key parts:

An accreditation process that provides a veterinarian with basic information about Australian animal
health services and issues relevant to the role of an accredited veterinarian.

An operational process that provides newly accredited veterinarians with specific knowledge and skills
for them to participate in one or more programs requiring the use of accredited veterinarians.

Currently there are eight APAV accredited veterinarians working in the Northern Territory, all in the
livestock export industry.

PROJECT: Chemical Resi dues and Hormonal Growth

Promotants

Project Officer: M. Perez-Ruiz

Location: NT-wide

Objectives:

To present chemical residue-free animal products to the consumer and protect and maintain
the NT meat and milk markets.

To provide an independent, authoritative and scientific advisory service on chemical residues
and contaminant issues to industry, government, trading partners and the public.

To represent the Northern Territory on relevant national committees.

The NT animal industries do not have a chemical residue problem. Nevertheless, there is a need for
ongoing programs to monitor the situation that can demonstrate the absence of residues. Residue
monitoring, testing and management have become increasingly important in maintaining and gaining
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access to markets and will continue to do so in the future. The functions of the national residue survey
(NRS) are continually being reviewed as part of a national approach to technical market access risk
management. During November 2003, Senator Judith Troeth, Parliamentary Secretary with ministerial
responsibility for NRS, agreed to the establishment of an advisory panel for NRS, which had its first
meeting in February 2004.

This program has four components:

1. National residue survey.
2. Beef organochlorines, organophosphates and synthetic pyrethroids residues.
3. Hormonal growth promotants.
4. National antibacterial residue minimisation program.

National residue survey (NRS)

NRS is a random sample survey to monitor residues in Australiaís agricultural food commodities, and
has been operating to some extent since the 1960s. Since 1996 the need for participation in NRS for
domestic consumption as well as for the export market has created an additional cost for small
industries. There will be one more component added to this program (natural toxins) that is currently
undergoing assessment to allow for implementation in the near future.

During 2001-02, DBIRD signed an agreement with NRS to follow-up trace-backs greater than the
residue action level (RAL), which is usually twice the maximum residue limit (MRL) and take
appropriate action. During 2003-04, DAFF proposed to SAFEMEAT that RAL for lead was
inappropriate and that it should be reduced to MRL. Given the reasons for lead occurrences in animal
tissue, such a change was appropriate.

Activities

During 2003-04, 67 samples (20 more than last year) were collected from NT stock, primarily through
abattoirs (one faecal sample collected on farm). There were 67 (25 cattle, 10 buffalo and 15 camel,
nine game pig, six farmed pig and two horse) samples analysed of which 12 were found to have
residues (five camel livers, two beef livers and one faecal sample and four pig livers). Apart from the
faecal sample which had zeranol residues (found to be of natural origin), the rest of the residues were
cadmium or lead of environmental origin and in only one case above RAL. This was a game pig liver
and because of trace-back problems at an SA abattoir, no action could be taken. The NT
recommended better carcass identification to ensure proper action can be taken if an incident is
reported again. There were no violations of antimicrobials, organochlorines or organophosphates from
NT sourced stock.

An incident report was received from SA in relation to an HGP implant found in a cow sourced from an
NT station. Vendor declaration stated that these animals were all HGP-free. The owner of the station
had never used HGPs on his cattle but his brother signed the NVD and the shipment had animals
purchased from other properties and/or sale yards. There was no proper identification supplied by the
SA abattoir so a full trace-back was not possible. It appeared to be a genuine mistake in declaring that
the animals were HGP-free. A corrective action report was issued, the situation was rectified and
those responsible were advised of their responsibilities in filling out the declaration and consequences
of not doing so. A full report was also given to SA authorities along with a recommendation for better
identification processes of animals at abattoirs.

We received a report that the Peanut Company of Australia (Katherine) was selling peanut hay
(treated with chlorothalonil) to livestock producers. After a thorough review of the problem, it was



Pastoral

164

noticed that although there was a slight possibility of residue issues with HCB (an organochlorine), the
label of the product used (Elect 750) did not carry a clear warning or contraindication and therefore,
the manager was not breaching any rules. APVMA was contacted to clarify the matter and they
explained to us that because HCB levels were so low (50-60 ppm) against their set standard (100
ppm) they could not force manufacturers to conduct depletion studies in animals. It is clearly a
labelling issue that has to be resolved by other authorities and poses little or no threat of a residue
problem to the NT livestock industry. The same situation was reported in early 2001 and the then NRS
NT coordinator was satisfied there was no danger of residues contaminating livestock.

Beef organochlorines, organophosphates and synthetic pyrethroids

Potential changes to the NORM program are currently under discussion to help chart a future direction
for it after 1 July 2005 (NORM III). The main issue for the Northern Territory continues to be the
interval between the last treatment for cattle tick and buffalo fly and slaughter, to satisfy the limit to
MRL in both domestic and export markets.

Advice was provided to all producers in the cattle tick and buffalo fly area on the residue risk and
control of cattle ticks and buffalo flies, especially after the withdrawal of Bayticol pour-on from the
market.

There are no OC contaminated properties, or properties on the extended residue program database in
the NT and there is only one backyard producer that has a residue management plan in place.

Hormonal growth promotants (HGPs)

Many domestic and export markets are sensitive to cattle products derived from animals implanted
with HGPs.

A national program to comply with European Union (EU) import requirements was developed in 1993
which satisfied EU reviewers. This program comprised two components - controls on the use of HGPs
in the cattle industry, and systems for the recognition of stock which have not been implanted with
HGPs. Controls on HGP use are underpinned by the Control of Hormonal Growth Promotants (Stock
Act) (NT).

On 1 December 1999, a new national system for declaration of HGP freedom began which was
designed for accrediting properties wishing to specifically supply the EU market. Accredited properties
are only to hold cattle not implanted with HGPs, hold appropriate documentation, and adopt the
national livestock identification scheme (NLIS). Accredited properties may only purchase cattle from
accredited properties and must notify NLIS national database of the individual identification of any
stock sold outside the system. This component is now covered under the Federal Export Control Act,
but is administered by state authorities. There are currently seven NT properties that are EU
accredited (four were accredited in 2003-04) and there is interest from others for accreditation.

NLIS describes use of permanent devices containing electronic transponders from which individual
identification can be read electronically. Approved devices may be rumen pellets or ear tags applied at
weaning which then will remain with that animal for life. This system also requires the use of EU
vendor declaration (EUVD) forms which as of July 1, 2004 will no longer be the responsibility of state
authorities and Meat and Livestock Australia will be in charge of control and distribution.

Two EUCAS properties were audited for compliance during 2003-04. Both passed their audits
although one had a corrective action report issued. For HGP users two properties are audited for
compliance each year. Both properties passed their audits without problems. A register of HGP users
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is maintained in the NT as a requirement of the national HGP control system. Last year, 21 (against 58
the previous year) properties in the Northern Territory purchased 99,300 doses of HGPs for use. This
is a decrease of fifty three percent compared to the number of doses purchased in the previous
financial year.

During 2001, use of pink tags bearing the words "HGP Free" were allowed to be used as transaction
devices to declare cattle HGP free, but were no longer accepted for the purposes of the EU market.
Industry requested this system to remain for the purposes of other markets such as Saudi Arabia, the
US, Korea and Jordan. AQIS now uses the pink tags together with the appropriately endorsed national
vendor declaration as the basis for the non-EU HGP free certification system.

National antibacterial residues minimisation program (NARM) and targeted antibacterial residues
testing (TART)

NARM is a random national program to monitor antibiotic and antibacterial contaminants. The national
program is now targeted to high-risk areas, which excludes the NT. Another initiative by AFFA is the
TART minimisation program. This allows AQIS officers in abattoirs to select high-risk animals for
sampling for antibiotic residues. The NT represents a very low risk category.

New temporary MRLs for neomycin were gazetted in APVMAís Gazette in February.

PROJECT: Crocodile Farming

Project Officers: V. Simlesa and R. Morton

Location: Darwin and Katherine regions

Objective:

To provide a regulatory service to crocodile farms in the Northern Territory.

In order to carry out regulatory duties under the Territory Parks and Wildlife Conservation Act on
crocodile farms in the NT, two DBIRD officers are appointed as honorary conservation officers. In
addition, the veterinary officer is authorised to provide certification under the Commonwealth Export
Control Act.

Regulatory duties include:

The inspection and certification of export shipments.

Collation of monthly reports from all NT crocodile farms to Environment Australia through the
Department of Infrastructure, Planning and Environment of the NT.

Regular full audits and/or inventories of all stock on NT crocodile farms to conform to the requirements
of the Convention of International Trade in Endangered Species of Fauna and Flora (CITES).

Issuing of export/import permits involving farmed crocodile products produced in/or entering the NT.

Regular inspection of NT crocodile abattoirs and the issuing of health certificates to accompany
crocodile skins, as required by importing countries.

A disease investigation service is provided to all NT crocodile farms on request.
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Activities

DBIRD is responsible for all regulatory duties associated with the crocodile industry in the NT.

A Rural Industries Research and Development Corporation and Queensland Department of Primary
Industries and Fisheries joint venture to manufacture pellets as a source of feed for crocodiles is
currently running.

The Technical Officer gave crocodile industry talks to a number of schools as part of ongoing
educational concept.

The Technical Officer for crocodiles completed stage two of a three-stage course for Restricted Area
Movement and Security run by NSW Agriculture, with Greg Crawford from AZRI.

Fifty export and four import NT movement permits were issued, 27 of which were for export overseas.
A total of 3,127 crocodile (Crocodylus porosus) belly skins were exported overseas. A total of 23 skin
shipments were inspected and 15 health certificates were issued. Three C. porosus belly skins were
sold in the domestic market. A total of 85 C. johnstoni and 12 C. porosus were imported into the NT. A
total of 3,979 crocodiles were processed yielding 15,456.7 kg of flesh. A total of 5,325 live crocodiles
were exported domestically.

A permit database that is independent of the DIPE database was developed by DBIRD and is current.
The database is used to issue permits for crocodile production from the farming or industry side. This
has enabled permits for wild production to be separate from the commercial industry side. To maintain
this separation and avoid confusion, DBIRD will no longer issue permits for live animals; this will be
solely a DIPE responsibility.

PROJECT: The Honeybee Industry

Project Officers: K. de Witte and V. Simlesa

Location: NT-wide

Objective:

To provide technical advice, disease investigation and regulatory services to the honeybee
industry.

There is concern over the potential introduction of exotic bees and parasitic mites after recent
experiences in Australia and New Zealand. The Asian honeybee Apis cerana was detected in Darwin
in 1998 and subsequently eradicated.

The national sentinel hive program (NSHP) was established in 2000 to enhance surveillance for exotic
bees and bee parasites. One of these parasites is the exotic Varroa mite, which is a natural
ectoparasite of the Asian honeybee. The Varroa mite has switched to the European honeybee (Apis
mellifera) as a host, and has become a serious pest in the bee world. There are three highly
specialised species of Varroa mite, of which V. jacobsoni has the widest distribution and V. destructor
poses the greatest threat. The Varroa mite established in New Zealand in 2000, but Australia remains
free from it.
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NSHP includes both hives and log traps. The European honeybee hives are established at Darwin
Port and East Arm Port. The hives were donated and are maintained by a local beekeeper. Monitoring
is conducted every three months. A commercially produced pest strip ('Bayvarol strips'), specifically
designed for the detection of the Varroa mite is placed within the hive for 24 hours. A sticky board is
placed at the bottom of the hive to capture any Varroa mites detected by the Bayvarol strip. Sticky
boards are submitted to the Entomology Section after 24 hours for identification of possible mites.

The log traps have been established to monitor for the presence of the Asian honeybee. The trap
design has been tested and it was found that a hollow palm tree trunk was the most appealing to the
Asian honeybee. The traps are designed with a small access hole on the side for bee entry. Each
month the log traps are checked and the presence of any honeybees is recorded and if any are
present, they are sampled. There are five traps established in the Darwin region, one at Darwin
Airport, two in the East Arm area and two in the Darwin Port area. One log trap is also established at
Gove and one at Groote Eylandt. Pheromone lures are used in the log traps, which are replaced every
six weeks. The Asian honeybeeís preference for hollow palm logs and the attraction to the pheromone
bring about its detection.

The Apiary Officer enforced NT quarantine requirements that were imposed following the discovery of
the small hive beetle (Aethina tumida) in Queensland and New South Wales. All queen bee shipments
and live hives were inspected and had a health certificate issued before the shipment entered the NT.
The NT Apiary Officer inspected queen bees and live shipments before release.

The Apiary Officer attended the Northern Territory Beekeepersí Association Annual General Meeting
in Darwin and was appointed as Treasurer.

The Apiary Officer removed a number of feral swarms from the Darwin and rural area.

An educational day at Oolloo Station near Douglas Daly was held for information on feral bee swarms
in prevention and control.

The Apiary Officer collected live buffalo flies and sent them to QDPIF in a number of batches to
replace a lost collection.

PROJECT: Livestock Identification

Project Officers: K. Small and A. Kluth

Location: NT-wide

Objectives:

To ensure that a livestock identification and tracing system operates in the NT which can
satisfy nationally accepted performance standards.

To ensure compliance with the Northern Territory Brands Act and Regulations and the Stock
Diseases Act and Regulations.

Consumer demand for food safety has highlighted the importance of being able to trace meat products
back to the property of origin. The Australian cattle industry aims to stay ahead of its competitors with
this important trade issue.
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National livestock identification system (NLIS)

The NLIS Advisory Committee for the Northern Territory endorsed a NLIS implementation timetable
dated 19 January 2004. A NLIS information package was distributed to all NT cattle producers. The
NLIS implementation plan for the Northern Territory includes components of herd-based and
individual-based tracing systems. The use of electronic identification of cattle will be voluntary and will
be driven by market forces.

The performance of NLIS in the Northern Territory will be assessed by auditing tracing performance
against the national performance standards.

Workshops and demonstrations of NLIS and NT plans have been held in all regional centres. There
are five fixed demonstration sites and one mobile demonstration unit operating in the NT.

Waybills

The combined waybill national vendor declaration form being used as part of the livestock production
assurance program did not meet the requirements of the NT waybill and cannot be used to replace the
NT waybill.

The updated waybill database is now web enabled to support rapid and complete tracing of all
livestock movements conducted at each of the regional offices.

Pastoral property register

The pastoral database, which holds details of all cattle properties and property identification codes,
has been linked to the waybill database to provide a continuous audit of PIC accuracy. The PIC
register is being overlayed on a cadastral geographic information system, which will enhance the
capacity to manage an emergency animal disease in the NT.

Brands

The Brands Act and Regulations will be amended to make it mandatory to cross brand cattle when
there is a change of ownership.

During the year, the following were processed: 39 three-letter brand applications, 15 distinctive
(symbol) brand applications, 22 earmark applications and 19 transfer of brand applications.

PROJECT: Meat Industries

Project Officers: S. Sell and R. MacFarlane

Location: NT-wide

Objective:

To ensure compliance with national standards and foster export and domestic markets for all
sectors of the NT meat industry.

DBIRD is responsible for regulating the meat industry in the Northern Territory, from slaughter through
to processing and storage for wholesale.
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The Department of Health and Community Services regulates meat retail outlets.

DBIRD licenses and regulates:

• Abattoirs that slaughter all types of animals, including poultry and crocodiles.
• Wholesale meat processing, including the manufacture of smallgoods.
• Game meat slaughter.
• Game meat processing.
• Pet meat slaughter.
• Pet meat processing.
• Bait meat (slaughter/processing).
• Cold stores (domestic meat storage).

DBIRDís regulatory role for the meat industry in the NT is enabled by the Meat Industries Act 1996
(Northern Territory), the Meat Industries Regulations (Northern Territory) and the following National
Standards and Codes of Practice:

• Australian Standard for Hygienic Production of Crocodile Meat for Human Consumption.
• Australian Standard for Hygienic Production of Natural Casings Meat for Human Consumption.
• Australian Standard for Hygienic Production of Ratite (Emu/Ostrich) Meat for Human

Consumption.
• Australian Standard for Construction of Premises and Hygienic Production of Poultry Meat for

Human Consumption (Second Edition).
• Australian Standard for Hygienic Rendering of Animal Products.
• Australian Standard for the Hygienic Production and Transportation of Meat and Meat Products for

Human Consumption.
• Australian Standard for the Hygienic Production of Game Meat for Human Consumption.
• Australian Standard for the Hygienic Production of Rabbit Meat for Human Consumption.
• Livestock at Slaughtering Establishments Model Code of Practice for the Welfare of Animals.

Standards are non-prescriptive (outcome-based) and initiate change from the historical meat industry
compliance method of online government inspection to a system of company self regulation via
government approved and audited hazard analysis and critical control point based quality assurance
programs.

Sectors of the meat industry that need meat inspectors are required to employ their own.

DBIRDís primary regulatory function is performed by audit, with audit frequency varying according to
throughput and compliance history.

News

There are currently two game meat processing companies operating nine game meat field depots in
the NT.

Wild pig field-harvesting courses were presented by DBIRD and were attended by 67 participants
during July and August 2004. The number of game meat slaughter licence holders has increased from
39 (2003-04) to 68 (2004-05).
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Progress report

The following meat industry licences were issued:

• Ten abattoir
• Seven red meat (one export, seven domestic)
• Three crocodile (one export, two domestic)
• Sixteen wholesale processors
• Fourteen independent processing and packing operations
• Two smallgoods manufacturers
• Two cold storage
• Five pet meat processors
• Fifteen pet meat slaughter
• Sixty-eight game meat slaughter.

The Barkly Meats Tennant Creek abattoir, the Teys Brothers Katherine abattoir and the Batchelor
abattoir have not opened for a 2004 slaughter season.

PROJECT: Monitoring and Eradication of Cattle Tick Strains
Resistant to Chemicals

Project Officers: K. Small, D. Russell and I. Doddrell

Location: NT-wide

Objectives:

To locate chemically resistant strains of cattle ticks on NT properties and prevent their spread.

To advise industry on chemical control of any detected resistant cattle tick strains.

Prior to April 1999 there were no known cattle tick strains resistant to synthetic pyrethroids or amitraz
in the NT. Previously some resistant strains to organic phosphates were detected during the 1970s
and 1980s. Organic phosphates were banned as an acaracide in 1987.

There are strains of cattle ticks resistant to one or more acaracides in Queensland. All cattle from the
tick-infected areas of Queensland require a clean inspection followed by plunge dip to enter the NT.
Despite this control, there is a low level of activity to monitor for resistant ticks as there may be illegal
movements or inspectors in Queensland may not detect ticks. Although there is little cattle tick control
in the NT to improve production, the widespread establishment of resistant ticks would have a
significant effect on achieving tick-free cattle for export overseas and interstate.

Fully engorged female cattle ticks are collected in the field and sent to the Animal Research Institute at
the Queensland Department of Primary Industries and Fisheries, for processing and larval packet
testing against a number of tickicides. Collectors and station owners/managers are given the results
and appropriately advised. The program targets properties that report poor tick kill and properties on
which pour-on synthetic pyrethroids are used for cattle tick or buffalo fly control.
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Parkhurst strain resistant ticks (resistant to synthetic pyrethroids e.g. cypermethrin and flumethrin as in
Bayticol, Barricade 'S' and Blockade-S) were found on two properties in the Mary River area in
April 1999.

Parkhurst strain cattle ticks have been eradicated from one property. There are nine properties
infected with Parkhurst ticks. One property also has Biarra strain ticks. Movement controls are in place
to reduce the threat of further spread of these ticks.

An active surveillance program was completed to determine the extent of spread of Parkhurst ticks in
the Darwin area. The risk of further spread of resistant ticks is now low due to the reduced use of
synthetic pyrethroids and the application of movement controls.

The establishment of plunge dips charged with amitraz at the Darwin Export Yard and the Noonamah
Export Yard has facilitated the movement of cattle from infected properties to export under a permit
system. There are also amitraz plunge dips at Opium Creek and Twin Hills.

PROJECT: Stock Movements

Project Officers: Veterinary Officers and Stock Inspectors in all Regions

Location: NT-wide

Objectives:

To provide property and animal certification for export, interstate and intrastate movements.

To facilitate interstate and intrastate movements from the tick infected and tick protected areas
by providing a service to inspect and/or treat cattle and horses for cattle ticks.

To prevent entry of cattle ticks from interstate, particularly acaricide resistant strains from
Queensland.

To prevent the entry of Johne�s disease and tuberculosis from interstate.

In consultation with industry and consumers, the government prescribes controls to prevent the spread
of animal disease. This was a response to cattle disease plagues common in the 18th and 19th
centuries. In recent years there has been increasing industry self-regulation. While market and quality
assurance programs have been developed and will continue, there are industry and consumer
expectations for governments to protect consumers from health risks and animals from the spread of
diseases. This applies within the NT (e.g. for cattle ticks) and for national and international markets
(e.g. for bovine tuberculosis and other diseases).

A service is provided to NT producers to facilitate trade by the certification, inspection and treatment of
stock, if required. Control programs (e.g. for cattle tick) may also be implemented. Mobile spray plants
and chemicals are provided for spraying horses for movement.

There is continual review of stock movement controls and area declarations in consultation with State
governments and industry associations.

Stock from the tick infected area require a clean treatment (clean inspection and treatment) to pass
into or through the NT tick free areas or into the tick free areas of other States. Treatment is by plunge
dipping, except for led and tractable horses and show cattle, which may be sprayed in lieu of dipping.
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The tick free areas in the NT are designated as the free zone protected area, and the central control
zone protected area. The tick infected areas are designated the infected zone protected area, and the
northern control zone protected area. A map showing these areas can be accessed from the following
DBIRD Internet page: http://www.nt.gov.au/dbird/dpif/animals/cattle_ticks.shtml

Cattle moving to Western Australia also require inspection for burrs.

Cattle moving to all States except New South Wales and South Australia require a health certificate.
Cattle to New South Wales require a NSW travelling stock statement. Other stock moving interstate
may also require a health certificate.

Certifications are provided to the Australian Quarantine and Inspection Service regarding the disease
status of properties and animals to satisfy export protocols. The Animal Health Information System is
an associated project for improving the reporting and retrieval of disease data. Planned active
surveillance programs complement passive surveillance disease monitoring. A total of 232 property of
origin health certificates were provided for the export of cattle from NT properties.

Some export protocols require treatment of animals prior to export. Departmental staff provide this
service if authorised private veterinarians are not available.

Table 1. Summary of activity for 2003-04

Cattle inspected and treated for cattle tick from ticky areas
No. of visits 267
No. of head 109,595
Cattle moved interstate from tick free areas
No. of certificates 544
No. of head 199,799
Cattle inspected for movement to WA
No. of visits 51
No. of head 28,041
Horses inspected and treated for cattle tick from ticky areas
No. of visits 191
No. of head 1,266
Other stock inspected
No. of visits 7
No. of head 3,877
Total property visits 579
Cattle inspected at saleyards
No. of visits 63
No. of animals 31,935
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SERVICE: RESEARCH FARMS

Program: Research Farms

PROJECT: Research Farms

Project Officers: Research Farm Managers and Staff

Location: Darwin, Katherine and Alice Springs

Objective:

To provide research farm facilities for government and industry to deliver research,
development and extension programs to the primary industry sector.

There are six research stations in the Northern Territory supporting Pastoral Division projects and the
pastoral and agricultural industries. Research Stations are essential for the implementation of
research, development and extension programs. While most work carried out on the farms is research
oriented, operational funding is derived from sales of livestock and field crops. In 2003, cattle research
on Top End research farms was restructured to maintain all mature breeders at Victoria River
Research Station (VRRS) and to have all weaners grown out on improved pastures at either Katherine
Research Station (KRS), Douglas Daly Research Farm (DDRF) or Beatrice Hill Farm (BHF).

As each of these research farms represents a different region in the NT, they are being used as
demonstration sites for trialling electronic identification systems for cattle. Producers can then gain
more information about the performance of these systems. Electronic identification can be used for
tracing as well as recording animal production performance for production purposes.

Four long-term staff retired from Berrimah Farm in October 2003 - Ken Levey, Louie King, Don
Edwards and Ken Wright. Together, they worked for the Department for a total of 121 years. With their
departure, we have lost a wealth of knowledge and experience.

All projects were fully supported by research farm staff and facilities and all project outcomes were
met.

Berrimah Farm

Berrimah Farm is the headquarters for the Primary Industry Group of DBIRD. It is a working farm
comprising an area of approximately 200 ha. The farm includes an orchard, paddocks, shade houses,
quarantine nursery, an agroforestry plot, a heavy equipment area and departmental offices. Berrimah
Farm also houses the veterinary, fisheries, seeds, post harvest, chemistry, entomology, plant
pathology and water quality laboratories. These laboratories facilitate the provision of specialist
services to members of industry and support the work of staff.

Projects and highlights

Maternal antibody trial -Investigating transfer of virus and antibodies to the foetus in cattle.

Sentinel animals for virology and the national arbovirus monitoring program.
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Livestock management - comparing different types of grass hay and Wynn cassia and Calopo pellets.

Supporting the TenderBuff project.

Supporting transport of heavy machinery and produce to and from all research farms.

Fencing demonstration conducted by One-steel and Waratah fencing September 2004.

A 2-m mesh security fence was constructed on the eastern boundary with the NT Jail.

The crocodile research demountables were removed from the compound and a new plant disease
control area was established.

BHF

BHF is a 2,600 ha property located 60 km from Darwin on the Arnhem Highway. The farm was
established in the late 1950s and is used primarily to support buffalo research. Because BHF is
adjacent to the Adelaide River, approximately 80% of it is floodplain. Very high pasture productivity is
achieved during the driest months of the year from ponded pasture areas.

Major projects carried out at BHF

Buffalo projects consist of building up and quantifying the benefits of the Riverine buffaloís genetic
potential. There are two avenues to achieve this, pure-breeding and backcrossing from swamp.
Intermediate crosses are monitored for performance to evaluate which may have the best genetic
make up for both meat and dairy purposes in the Top End.

The TenderBuff project provides an alternative market to the Brunei export market and provides a
stable income for the farm. Crossbreds are assessed for carcase merit through this project. Pasture
ponding is ideal for turnoff in the dry season for this market.

The farm is also involved in an RIRDC project to perfect a synchronisation protocol for artificial
insemination of buffalo.

Sentinel animals for NAMP.

Maternal antibody trial.

A two day low stress stock handling course was held in late July 2003 where over 20 people attended.

Ken Levey retired in October 2003 after 10 years as Manager of BHF and Berrimah Farms. He worked
for the Department for more than 30 years.

VRRS (Kidman Springs)

VRRS is located in the Victoria River District (VRD) and is approximately 314 km2 in area. VRRS is
managed as a breeding operation with most progeny being transported to DDRF following weaning.
Currently 1,100 breeders are stocked at VRRS.

Projects and highlights

Native pasture management - The use of fire in the VRD to control woody vegetation.

Grazing management - Pasture sustainability.
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Herd management - Improved breeder herd profitability.
- Strategic bull removal.
- Understanding and improving heifer fertility.

Future markets - Breeding herd efficiency of adult Charolais × Brahman and
Brahman - multi breed crossbreeds.

Don Cherry resigned from the position of Manager in June 2004. Don had been Manager for 10 years.

Catchment dams were de-silted in Snappy gum and Little Rosewood paddocks.

A new catchment dam was built in Acacia paddock.

A new fence was erected in Coolibah, fencing off the paddock from the road.

Improved pasture and Nutwood paddock fence lines were cleared, as was Acacia paddockís southern
fence line.

Equipment required to adopt electronic ID of stock was purchased.

DDRF

DDRF is a 3,100-ha farm located 220 km south-west of Darwin in the Douglas Daly region. With
approximately 2,000 ha of improved pasture, beef cattle production is the main focus for research.
However, the farm has 40 ha of centre pivot irrigation for irrigated peanut and fodder research. The
farm also carries out trials on suitable dryland field crops. DDRF has a primary school, a social club
and 35 residents. It is the hub of a small mixed farming community.

Projects and highlights for the year include

Improved pasture species demonstrations - The value of legumes.
- The value of nitrogen fertiliser.

Weed management trials - Bay 11 long-term weed management strategy.
- Pre-wet season herbicide management in

Cavalcade.
- Herbicides for use in Cavalcade pastures.

Agriculture and irrigation development. - Peanut research
- Irrigated forage
- Irrigated maize

Sesame - Certified seed production.
- Large-scale demonstration.

Beef cattle research - Top End multi-breed composite project
- Implications of the timing of the break in the

season on the management of heifers in the
Douglas Daly region of the NT.

In April 2004, a 27-ha centre pivot irrigation system was erected to add to the 11-ha pivot currently in
use. This pivot will allow for more effective irrigation research and is currently watering peanuts and
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forage sorghum. With the advent of the new pivot came the employment of a new T2 irrigation staff
member.

In an effort to reduce the impact of agile wallabies on crops and pastures, 10 km of netting was added
to the boundary fence between the two rivers.

In May, a very successful field day was held at the farm with over 70 people attending. This gives
producers and the local community the opportunity to get updates on trials and demonstrations. Some
prominent industry members gave presentations

A low stress livestock handling course was held at the farm in late July with 30 people attending.

In April the Assistant Manager resigned and a replacement was recruited in August.

KRS

Located on the outskirts of Katherine, KRS comprises 1,240 ha and is the headquarters for DBIRD's
Primary Industry Group in the Katherine region. KRS staff maintain centre pivot lateral move and
trickle irrigation systems, a dedicated horticulture research area and improved pasture for beef cattle
production. A further 2,000 ha has been agisted from the owners of the adjacent "Old Kumbidgee
Station" where 300 breeders are run to produce female crossbred Tuli, Belmont Red and Senepol for
breeder genotype comparison projects at VRRS.

Highlights and projects at KRS for the year

Cotton research in partnership with the Cotton CRC
- Agronomy - Phosphorus nutrition trial

- Potassium nutrition trial
- Variety trial
- Boll damage experiment

- Entomology - IPM trial - testing the effectiveness of lablab refuge crops in an IPM
system.

- Early season sucking pest trial aims to establish sucking pest thresholds
for pre-flowering cotton.

- Late season sucking pest trial to establish sucking pest thresholds post-
squaring.

- Refuge requirements trial to assess which crops produce enough
Helicoverpa moths to aid in resistance management.

- Pheromone trap monitoring - monitor local populations of Helicoverpa
armigera, Helicoverpa punctigera, Pink Bollworm and Spodoptera litura.

Sesame - breeding new cultivars
- Entomology studies in sesame
- Breeder seed multiplication

Mature weight and productivity of Belmont Red and Tuli crossbred cattle.

The annual Farm and Garden Day was held in March with approximately 1,350 people attending.

KRS had one of the biggest wets on record with 1,737 mm for 2003-04. As a result, the office complex
at the Station was flooded six times, costing approximately $81,000.



Technical Annual Report 2003-04

177

A 600-m levy bank to help alleviate flooding in agricultural and horticultural research areas has been
constructed and a levy bank protecting the main office and laboratory area is to be constructed before
the 2004-05 wet season.

AZRI, Alice Springs

In January 2004, 522 km2 of Owen Springs Station were allocated to the DBIRD Primary Industry
Group close to AZRI. This land was allocated for research purposes to provide the pastoral industry in
arid areas with sound guidelines to achieve long term viability while preserving the health and diversity
of rangeland ecosystems.

This land allocation extended the boundaries of AZRI from an existing area of 35.5 km2 to a total of
557.5 km2. Research planning and development for this land allocation is progressing, with industry
consultation an important part of the process. AZRI staff have named this extension ìOld Man Plainsî
(OMP).

Initial development work is progressing on OMP and future development is in the planning phase.

Current projects and development work completed includes:

Comparison of genotypes suitable for arid climate.

Sentinel herd for NAMP.

300 hours of dozer and grader time were spent at OMP on road grading, erosion control, fence line
clearing, fire breaks and cleaning up around yards.

Permanent water supply was organised for the 12-mile yard on OMP and the area was stocked.

Water was connected to Pine Gap turkey nest on OMP with cooperation from the Pine Gap Defence
Facility.

AZRI staff erected approximately 13 km of new fence line.

Extensive fence repairs have been ongoing on OMP.

Yard replacement work was done at Mulga dam.

A calf-branding race was erected at the quarantine yard in the Borefield paddock.
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SERVICE: TECHNICAL SERVICES - LIVESTOCK
EXPORTS

Program: Technical Services

Sub-program: Livestock Exports

PROJECT: Negros Occidental Cattle Development Project

Project Officer: D. Ffoulkes

Location: Negros Occidental, the Philippines

Objective:

To undertake a joint cattle industry development project with the Philippines Department of
Agriculture

Background:

Sustainable development of the Northern Territoryís live trade with the Philippines is being assisted by
the provision of technical assistance and training to establish a cattle industry development project in
the Province of Negros Occidental by November 2004. It will help to alleviate rural poverty and
diversify the existing sugarcane industry. The cattle program, which is a joint venture between an
Australian consortium and the provincial government, aims eventually to import 10,000 head of young
Brahman cattle per year from northern Australia.

Method:

An initial study was undertaken to develop a two-stage production system and standard operational
procedures for growing out weaners and finishing them in feedlots (Ffoulkes 2002). A trial shipment of
feeder cattle will be used to test the feedlot operation and the markets. A second shipment of young
cattle will be distributed to small holder farmers for growing out prior to finishing in small commercial
feedlots. DBIRD officers will provide technical support and training during the implementation of the
project and training scholarships will also be offered to local livestock advisers.

Results and Discussion:

DBIRD officers were at hand to provide technical assistance at the arrival of the first shipment of NT
cattle on 1 October 2003. Local staff were given schooling in low stress stock handling and
performance monitoring, and advised on feed management. Cattle scales and butchers knives were
also provided to assist with the operation.

After 50 days in the feedlot, the operation was evaluated and found that growth rates of cattle ranged
from 0.74-1.02 kg/day and their body condition had significantly improved since arrival. The need for
improved feed management was addressed by implementing daily operational records and
reformulating the ration and concentrate feed. Finished cattle could not meet market demand for beef
in the lead up to the Christmas period because of limited capacity at the Victorias abattoir. Some live
sales to local markets were undertaken.
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The second shipment of cattle has been delayed while the project undergoes financial restructuring to
accommodate the recent high prices for Australian cattle due to a strengthening Australian dollar (PHP
36.5 (Sept 03) vs PHP 39.5 (July 04)). Filipino stakeholders are currently negotiating to secure an
export market for chilled beef. DBIRD officers have prepared a training program for delivery to
prospective farmers prior to the arrival of the second shipment of cattle, which is anticipated to be later
in 2004. The project will be reviewed in December 2004.

Reference:

Ffoulkes, D. (2002). Visit Report: Negros Occidental Development Project. Market Development
Program. NT Government DBIRD.

PROJECT: Cattle Industry Development Project with the
Sabah Government

Project Officer: D. Ffoulkes

Location: Sabah, Malaysia

Objective:

To undertake a cattle industry development project with the Sabah Government Department of
Veterinary Services (DVS) and Animal Industry.

Background:

The Sabah Government plans for 30% self-sufficiency in beef production by 2010 through sustainable
development of its cattle industry under oil palm, accreditation with foot and mouth disease-free status
and the establishment of an export market and meat technology centre. This will lead to resumption of
cattle imports from northern Australia.

An agreement on collaboration between DBIRD and DVS was signed in March 2003 with the principal
objective to improve the cattle industry in Sabah through appropriate technology transfer and training
programs.

Method:

The agreement identified a number of technical assistance and training programs in beef cattle
management, slaughter and processing to be undertaken in 2003. These included providing technical
advice and training in beef cattle production on commercial farms and under oil palm plantations,
training in quality administration and management, and training of trainers in transfer of new
technology to end-users.

Results and Discussion:

In July 2003, training in quality assurance and slaughter/butchery was delivered to 18 participants and
an HACCP program was developed for the new Kiansam pig abattoir near Kota Kinabalu.

In August 2003, DBIRD officers evaluated the outcomes of a beef production training program
(delivered in June 2003) for government farm managers and district veterinary officers. Particular
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emphasis was given to the development of herd management plans for each farm. A short course on
training of trainers was also conducted for DVS staff.

In a review of the agreement on collaboration in February 2004, further areas of technical assistance
were identified and a program of activities was extended to December 2004. These included a
workshop/seminar for senior DVS staff on quality administration and management (conducted in May
2004) and exchange visits to the NT by DVS farm managers and laboratory staff to gain workplace
training and experience. Other activities scheduled include meat inspection training and export
accreditation, cattle industry development studies and the establishment of the meat technology
centre.

The project will be reviewed in December 2004.

PROJECT: Cattle Industry Development in Sumba, Eastern

Indonesia

Project Officer: D. Ffoulkes

Location: Sumba, Eastern Nusa Tenggara Timur, Indonesia

Objective:

To assist with the development of the cattle industry in Sumba, Eastern Indonesia.

Background:

Following DBIRDís training programs in relation to the importation of NT Brahman breeder cattle by
the local government of Sumba in 2002, further requests for assistance with cattle industry
development have been discussed. The head of the Assessment Institute of Agricultural Technology
for Nusa Tenggara Timur (BPTP-NTT) visited Darwin in July 2003 to finalise a report on recent training
activities in Sumba (Ffoulkes et al. 2003) and to review further collaboration with the NT Government.

Method:

On 28 June 2004, a workshop on opportunities for cooperation was held at the Institute near Kupang.
Participants included an officer from DBIRD (also representing Charles Darwin University), staff from
the Animal Husbandry Faculty of the University of Nusa Cendana (Kupang) and BPTP-NTT scientists
and extension officers.

Results and Discussion:

Workshop participants pointed out that domestic beef cattle exports from Nusa Tenggara Timur (NTT)
have fallen by 20,000 head per year over the past decade and they identified better cattle breeder
management as the key to regain market supply. As a result, a matrix of collaborative activities was
proposed involving genetic improvement and better management practices to increase beef
production in an integrated and sustainable beef cattle development program for the province of NTT.
This is in line with the recommendations of the Australia-Indonesia Working Group on Agriculture and
Food Cooperation to direct future cooperation programs in the area of cattle breeding in Indonesia.

A project proposal seeking expressions of interest has been developed and submitted to ACIAR.
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PROJECT: Joint DBIRD/CDU Beef Production Program

Project Officer: D. Ffoulkes

Location: Northern Territory Rural College, Katherine

Objective:

To establish Charles Darwin University's School of Science and Primary Industries, in
collaboration with DBIRD's Primary Industry Group, as a leader in research and education in
tropical and arid beef cattle production.

Background:

Under the spirit of the NT Government /Charles Darwin University (CDU) partnership agreement
signed in 2003, DBIRD and CDU have agreed to work together to establish higher education and
research programs at the Universityís School of Science and Primary Industries. Arrangements have
been made for a DBIRD officer to manage this program for a period of two years.

Method:

A planning meeting was held in November 2003 to determine the outputs of the joint program, which
are as follows:

Development of an international training course on beef cattle production.

Integration of DBIRDís pastoral industry research program with post-graduate courses offered by the
CRC for Tropical Savannas.

Development and implementation of joint training and research programs between CDU and affiliated
universities/training centres in SE Asia.

Development of training programs for indigenous people involved in pastoral industry development
programs.

Results and Discussion:

An international certificate in tropical beef cattle production program has been developed in which
completion of three five-week modules will result in the award of a certificate IV in agriculture
specialising in beef cattle production (Australian National Training Authority). However, English
proficiency requirements limit the accessibility of this course to foreign participants. Alternative shorter
courses tailored for the specific requirements of clients are also being offered from the second
semester (2004).
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Tropical beef production units are to be developed for a new undergraduate feeder course in
agricultural science and for masters in tropical environmental management. The establishment of a
new masters program in tropical beef production is also planned for 2005.

DBIRD and the Government of Sabah Malaysia have agreed to prepare a proposal for a collaborative
program with CDU to establish the Sabah Meat Technology Centre as a leading training provider in
slaughter and meat processing for the Brunei Indonesia Malaysia Philippines Economic Activity
Growth Area.

Katherine Pastoral Development Program in conjunction with the NT Rural College and participating
cattle stations have implemented an Aboriginal stockmanís apprenticeship scheme at Elliott. A similar
accredited program is planned for Alice Springs.
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SERVICE: WATER MICROBIOLOGY

Program: Water Microbiology

Sub-program: Water Microbiology Laboratories

Objective:

To provide a bacteriological analysis service of water for government departments, the private
sector and the general public.

DBIRDís Water Microbiology Laboratories (WML) provide a testing service for numerous water types
including potable water, waste water, recreational water, bottled water, food processing water and
dialysis water. WML provides advice and assistance with water quality monitoring, water sample
collection, water sample transport logistics and the rectification of water quality problems including
disinfection of potable water. WML also functions as a referral service for water quality issues directing
enquiries to the appropriate government or private agency.

WML has a large expanding client base. In the past 12 months WML acquired several new clients
from Timor Gap projects and numerous primary producers seeking HACCP and FreshCare
accreditation. All analytical services provided by WML are done on a fee for service basis.

WML is currently preparing to become a national association of testing authorities (NATA) accredited
laboratory in the field of biological testing.

WML has two laboratories.

The Darwin water microbiology laboratory

The Darwin laboratory is located in the Berrimah Veterinary Laboratories and services the northern
region of the NT.

Current WML Darwin staff are:

Greg Paterson
Mila Mahoney
Dale Cumberland
Yvonne Lakeland

In 2003ñ04 the laboratory received 1,896 submissions constituting 6,012 samples requiring 21,000
tests. This is a 7% increase on the previous year. The majority of these samples were of potable
water. In the same period, 478 waste water (sewage) samples were received.



Pastoral

184

The Alice Springs water microbiology laboratory

The Alice Springs laboratory is located at AZRI Alice Springs and services the southern region of the
NT.

Current WML Alice Springs staff are:

Virginia Garner
Debbie Stapleton

In 2003ñ04 the laboratory received 597 submissions constituting 2,641 samples requiring 7,294 tests.
The majority of these samples were of potable water. Also there were 358 waste water (sewage)
samples received for this period.
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RESOURCE PROTECTION

SERVICE: PLANT HEALTH (PRODUCTION)

Program: Plant Health (Production)

PROJECT: Provision of a Government Certification System as

an Alternative to Interstate Certification Assurance
(ICA) for Market Access of NT Produce

Project Officers: J. Swan, P. Cawdrey, A. Mullins, J. Lindsay, S. Cross, B.
Dilley, I. Haselgrove, C. Ellis, A. Jacks and S. Chester

Location: Darwin, Katherine and Alice Springs

Objectives:

To provide market access for NT produced plant material to other States of Australia.

To provide plant health certificates specifying that entry conditions to those States have been
met.

Background:

NT produce including fresh fruit, vegetables, cut-flowers and nursery stock destined to States, which
have quarantine entry requirements, must be certified either by plant health certification or ICA. Most
producers have opted for ICA accreditation, which allows self-certification. Where ICA arrangements
are not available for a particular product, or consignments are irregular or few in number to make ICA
economic, DBIRD may provide a plant health certificate based on inspection or other procedures.

Nationally agreed ICA arrangements for cut-flowers and nursery stock have either not been
developed, or are yet to be approved. NT growers in these industries therefore must submit to
departmental inspection to obtain government certification before exporting to States, which have
entry restrictions.

Method:

The method for obtaining these services was described in the 2002-03 Technical Annual Report.

Results:

In 2003-04, staff made 1,119 visits for on-farm product certification or endorsement.
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PROJECT: Market Access for NT Produce under Approved
Interstate Certification Assurance (ICA)
Arrangements

Project Officers: J. Swan, P. Cawdrey, A. Mullins, S. Cross, S. Chester, J.
Lindsay, C. Ellis and A. Jacks.

Location: Darwin, Katherine and Alice Springs

Objective:

To maintain market access within Australia for NT horticultural produce under approved ICA
arrangements.

Background:

ICA is a system of plant health certification based on quality management principles. ICA provides an
alternative to traditional plant health certification involving DBIRD inspectors. Traditionally, inspectors
supervised treatment and/or inspected produce and issued plant health certificates for the movement
of produce intrastate or interstate.

Under ICA, a business can be accredited to issue plant health assurance certificates for its produce.
To be accredited, a business must be able to demonstrate it has effective in-house procedures in
place that ensure produce consigned to intra and interstate markets meets specified quarantine
requirements.

Method:

The method of providing these services was described in the 2002-03 Technical Annual Report.

Results:

Operational procedures have been developed for a range of treatment and condition requirements
including:

• dipping;
• flood spraying;
• low volume non-re-circulating spraying;
• fumigation;
• heat treatment (vapour heat and hot water);
• cold treatment;
• hard green/mature green/unbroken skin condition;
• pre-harvest treatment and inspection;
• splitting and re-consigning certified produce.

Over 900 arrangements are currently utilised by more than 500 businesses in the NT.

Further operational procedures will be developed as needed.
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PROJECT: Disease Diagnostic Service

Project Officers: R. Pitkethl ey, B. Condé, A. Daly, S. Bellgard, S. Bhuiyana L.
Ulyatt and I. Arao-Arao

Location: Darwin and Katherine

Objective:

To provide a plant disease diagnostic service to primary producers and the public.

Background:

The plant disease diagnostic service is a core function of the Plant Pathology Unit. Together, the
Darwin and Katherine plant disease diagnostic facilities form a node of the northern Australian
diagnostic network (NADN) established by the Cooperative Research Centre for Tropical Plant
Protection of which DBIRD is a partner.

All diagnostic cases are recorded in a case book. Together with a culture book, the case book keeps
track of diagnostic cases and serves as an indicator of diagnostic activity.

The Plant Pathology Unit is involved in the national grapevine leaf rust eradication program. In
addition to research in the rust, the Unit carries out a diagnostic function. Plant pathologists screen for
rust all grape leaf samples collected in the course of surveys.

Results:

In 2003-04, the Unit examined 1811 cases at Berrimah. This was a dramatic increase over the 2002-
2003 period when 788 cases were examined. The increase was largely due to a large number of
grapevine leaf samples that were processed for rust. Figures are not available for the Katherine
laboratory for 2003-2004 because the plant pathologist position was vacant for most of the year.

Some cases of special interest:

Ampelocissus acetosa native grape Phakopsora euvitis rust (induced)
Ampelocissus frutescens native grape Phakopsora euvitis rust (induced)
Brachychiton sp. kurrajong Ganoderma sp. base rot
Carica papaya papaya Phoma caricae fruit spot/rot
Chrysophyllum cainito star apple Cercospora sp. leaf spot
Cucumis sativus Lebanese cucumber Coynespora cassiicola leaf spot
Cyathea brownii tree fern Rhizoctonia sp. frond blight
Dypsis lutescens palm Ganoderma sp. base rot
Ficus benjamina weeping fig Ganoderma sp. base rot
Haemodorum sp. Colletotrichum gloeosporioides dieback
Luffa acutangula luffa Botryodiplodia theobromae stem end rot
Medicago sativa lucerne Phytoplasma witch's broom
Medicago sativa lucerne Rhizoctonia sp. stem rot
Musa sp. Cavendish banana Deightoniella torulosa leaf sheath lesions
Nephelium lappaceum rambutan Dolabra nepheliae leaf spot/scab
Pterocarpus indicus angsana Aldona sp. leaf spot
Xanthium occidentalis Noogoora burr Puccinia xanthii rust
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PROJECT: Plant Disease Reference Collection and Database

Project Officers: R. Pit kethley and L. Ulyatt

Location: Darwin

Objective:

To build and maintain the plant disease reference collection and associated database as a
diagnostic tool and as a reference source.

Background:

In addition to continued development of the collection two special projects have been initiated:

A project to link the NT plant disease database to the Australian plant pest database (APPD). AAPD is
part of Plant Health Australia and the Department of Agriculture Fisheries and Forestry. It will provide
plant disease and pest records, which will help with diagnosis, scientific study, pest risk assessment
and market access.

A joint project with QDPIF to produce a catalogue of plant pathogens in northern Australia,
incorporating Queensland, the Northern Territory and Western Australia.

Results:

There were 46 new accessions added to the disease collection in 2003-04, bringing the total
accessions to 3545.

The linking of the NT plant disease database to APPD was further progressed. In February 2004, Rex
Pitkethley met with Dr Roger Shivas of QDPIF Disease Collection at Indooroopilly to view the existing
APPD and to discuss options for the NT link-up. More progress was made in May at the APPD
workshop in Canberra, when further discussions were held with Dr Shivas.

Following those discussions, the currently favoured option is for the NT to use the KE-Emu ®
database software which is used at Indooroopilly and to connect to the dedicated server at
Indooroopilly which in turn would be linked to APPD. This will be done in 2004-05.

The catalogue of plant pathogens in Northern Australia was originally intended to be a hard copy.
However, in line with recent developments and trends, it has been decided to make it a virtual
catalogue. This will be achieved by linking NT records with those of Queensland and Western
Australian.
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PROJECT: Assessment and Pathogen  Testing for the Nursery
Industry Accreditation Scheme

Project Officers: A. Daly and M. Connelly

Location: Darwin/Katherine

Objective:

To assess the pathogen status of nurseries for the purpose of accreditation under the Nursery
Industry Accreditation Scheme Australia (NIASA).

Background:

Visits are made to nurseries in the Darwin and Katherine areas to assess them for the possibility of
accreditation or for the continuation of accredited status. Samples of soil, potting media and plant
material are collected for pathogen testing at the Berrimah laboratory.

Results:

Four nurseries were surveyed.

Fourteen samples were collected and tested for the target pathogens Phytophthora and Pythium spp.
according to NIASA best practice guidelines.

No samples tested positive for the target pathogens.

PROJECT: Grapevine Leaf Rust – Assessment of Cultivars for

Resistance or Immunity an d Fungicides Useful for
Control

Project Officers: A. Daly, C.  Hennessy and R. Pitkethley

Location: Darwin

Objectives:

To assess a number of cultivated and native grapevine selections for resistance / immunity to
the grapevine leaf rust (GLR) pathogen, P. euvitis.

To collate information on some climatic factors that may affect the life cycle of the GLR
pathogen.

To assess fungicides to control GLR.

Background:

Following detection of GLR in Darwin, the Primary Industries Ministerial Council (PIMC) accepted an
eradication program subject to industry support for research, replacement of grapevines,
communication and public relations assistance. PIMC asked industry to conduct research to identify
immune or resistant cultivars that would be suitable for Darwin. PIMC considers replacement
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grapevines as a critical component of an effective ongoing bio-security management in the region. In
addition, more information was needed about climatic factors that affect the behaviour of the
pathogen, fungicides that are effective in disease control and population genetics. The scientific
advisory panel (SAP) that was formed to supervise eradication and research programs has guided the
research to ensure that appropriate knowledge is generated to protect the wine and grape industries.
Grapevines are grown in Darwin primarily for leaves, which are used in Greek style cooking.

Results:

Mass screening of commercial cultivars and local household vines

Tests were conducted on 409 grapevine cultivars obtained from interstate, four native species and 70
household vines. Over 3,600 leaves were tested.
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Figure 1.  Susceptibility screening results

Figure 1 is a basic representation of the mass screening results, which have not been statistically
analysed. None of the Vitis spp. are immune, and only two of the native grapevines (Cayratia and
Cissus spp.) appear to be, although this has not been confirmed at a cellular level. During the
screening, the other two native species (Ampelocissus acetosa and A. frutescens) were found to be
susceptible. Prior to this discovery, P. euvitis was only known to infect Vitis species within the family
Vitaceae, and as such, Ampelocissus is a new host genus. Those Vitis spp. showing resistance will be
evaluated for their suitability in traditional Greek dishes.

Fungal niche

These experiments are examining the effects of temperature and leaf wetness on the life cycle of the
pathogen. Interpretation of raw data generated so far suggests that the proportion and rate of spore
germination is highest between 20°C and 25°C. Germination does not occur at 5°C or 35°C. The latent
period is generally six to seven days at most temperatures, but longer at 5°C and 10°C. Studies of the
influence of leaf wetness duration show a steady increase in infection with an increasing period of
wetness, up to a maximum infection level when leaves are wet for 24 hours. Results of studies on the
influence of temperature on sporulation are still being assessed.

Other fungal niche studies may include the use of models to simulate potential outbreaks and
distribution of GLR. This could build on existing work or on models developed for grapevines such as
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those used for mildews. Also, the potential for infection of leaf buds with GLR and the risk this may or
may not pose will be investigated.

Fungicides

SAP recommended that the 12 fungicides being tested be increased to include ìemergency useî
fungicides that might be used in the event of an outbreak of GLR in a grape-growing region.
Fungicides with the trade names Alto, Bogard, Cabrio, Copper Oxychloride, Domark, Flint, Thiram,
Scala, Stroby and Vision were included for testing. When tested for protection ability by leaf disc
assay, 12 fungicides provided very good control, completely preventing sporulation, and five provided
good control reducing the infection to only one or two pustules. The rest were ineffective, failing to
significantly reduce sporulation. The short life cycle of the GLR pathogen tends to reduce the
effectiveness of systemic fungicides, as they must be applied no later than four days after infection to
provide control. The eradication/curative ability of many of the fungicides is still being assessed.
During spore germination assessments on water agar amended with 21 different fungicides, six
protectant and six systemic fungicides completely prevented germination.

Host range study

In light of the laboratory-induced infection of Ampelocissus spp. with GLR, a small field trial (endorsed
by SAP) was conducted at Berrimah Farm to determine whether transmission to native grapevines
was possible. This involved the placement of two infected and 17 non-infected sentinel Vitis species in
a secure and isolated paddock with a small area of native vegetation, which included 37 Ampelocissus
spp. After 24 days, all sentinel and native vines were sampled. Seven sentinels and ten native vines
were infected with GLR. Spores from the infected native vines were then used to produce a successful
infection on leaves of Vitis spp. in the laboratory, satisfying Kochís postulates. Due to the onset of the
dry season all of the native vines in the trial area died back to tubers by the end of June 2004.

PROJECT: A Management System for Diseases of Mangoes

Project Officers: B. Condé and R. Pitkethley

Location: Darwin/Katherine

Objective:

To develop a management system for diseases of mangoes in the Darwin-Katherine regions.

Background:

Experience in mango diseases is growing each year to help build a sound basis for the development
of a disease management system. In recent years various forms of anthracnose and mango scab
have been studied.

As part of the effort to gain access into Europe for mangoes, 'Sea Freight' export trials were
commenced in Kununurra. The NT mango industry extended the trials to Katherine in 2003 and the
Plant Pathology Section became involved in disease assessment.
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Method:

Each of ten growers provided 40 mangoes for a static trial at Katherine Research Station. The fruit
was collected within a period of a few days from the packing lines of commercial sheds, after all post-
harvest treatments had been applied. All fruit was held at 12-14°C for over 35 days.

Results:

Fruit collected from Kununurra in a previous trial displayed anthracnose symptoms (if not total
breakdown) after 30 days. In contrast, most Katherine fruit held up well. Sixteen of the 400 mangoes
were then sent to the Plant Pathology laboratory in Darwin for examination and diagnosis because of
possible anthracnose or some other unusual symptom. No anthracnose was observed or isolated from
any of the 16 mango samples. The main problem was general physiological breakdown, particularly
from the stem end.

PROJECT: Management Systems for Diseases of Asian
Vegetables

Project Officers: B. Condé and I. Arao-Arao

Location: Darwin

Objective:

To develop a management system for diseases of Asian vegetables.

Background:

Since the late 1980s, Asian vegetables grown by Vietnamese and other Asian growers have
dominated the vegetable industry in the Darwin rural area. This has increased demand for diagnostic
services and for the development of improved practices for disease management for this sector. In
addition to the steps reported below, a project is in progress to develop a management system for
Fusarium wilt of snake beans, which is reported separately.

Method and Results:

A poster on ìDiseases of Asian vegetables in northern Australiaî was completed. It includes
photographic illustrations of 12 diseases and text, which will assist growers to identify important
diseases of vegetables on their farms.

The following problems were observed on vegetable farms:

• Several instances of Pythium root rot in tomato plants grown hydroponically and in the field in the
early hotter part of the dry season.

• Corynespora leaf blight of Lebanese cucumbers in hydroponics.
• Some heat induced distortion of tomato shoots under shade-cloth.
• Photo-oxidation chlorosis of cucurbits associated with cold weather.
• Papaya dieback Phytoplasma causing yellow leaf curl in pumpkins (Cucurbita maxima and C.

moschata) and an unknown gemini virus in Vigna lanceolata, in Katherine. Phytoplasma disease
was previously investigated for gemini virus and Vigna gemini virus, for sap transmissible virus.
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Tomato diseases

The first part of 2004 was again a severe season for the leaf roll disease (caused by TLCV-Au), with
high levels recorded in plants sown early in the season. This trend was similar to that in the 1970s and
1980s. A new development in Australia was the detection of tomato leaf curl virus in tomatoes at Cook
town only a short distance from B-type Bemisia tabaci white flies and commercial tomato production. A
Queensland plant breeder and others concerned about this problem approached the Plant Pathology
Section for assistance and advice.

Sweet basil

Due to increasing pressure on growers of sweet basil from Fusarium wilt and base rot, there has been
renewed interest in the use of Nufar F1 sweet basil as a component in a management procedure.

Cucurbit mosaic viruses

Mosaic viruses were again a serious problem on cucurbit crops, particularly pumpkins. The NT
together with Western Australia and Queensland participated in an HAL sponsored national scoping
survey of cucurbit viruses in Northern Australia in late 2003. We were already well aware of the
cucurbit virus situation in Darwin, having investigated its problems there for many years and had
presented a paper on the topic at the 6th International Conference on Plant Protection in the Tropics,
Kuala Lumpur Malaysia, 11 - 14 August 2003. The HAL survey was apparently the result of an
investigation into a serious outbreak of mosaic virus in cucurbits in the Ord area of Western Australia.
This is the first year that the mosaic virus was identified in cucurbits in Katherine, although it had been
noted there in the past few years. The virus was detected on only two of six farms surveyed there.
PRSV-W was detected in 9% of a watermelon crop. A single ZYMV infected Jarrahdale pumpkin was
found on a farm in another area of Katherine. These two low incidences of PRSV-W and ZYMV are
suggestive of infections arising from recent seed transmissions in Katherine. Seed transmission is
uncommon but has been reported from New Zealand. Only four cucurbit farms were sampled in
Darwin. No virus was detected on one farm. High levels of ZYMV were found on two farms. The other
farm had a mixture of PRSV-W and ZYMV, with much higher levels of PRSV-W than ZYMV. One of
the farms was heavily infected with ZYMV and grew ìDulong QHIî (a type of Jarrahdale) and sunrise
butternut, two pumpkin cultivars bred for resistance to cucurbit mosaic viruses. No virus was detected
in either the ìDulong QHIî or sunrise butternut, confirming that growing these two types of pumpkins is
a valuable component of the cucurbit mosaic virus management strategy.
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PROJECT: A Management System for Fusarium Wilt of Snake
Beans

Project Officers: B. Condé and I. Arao-Arao

Location: Darwin

Objective:

To develop a management system for Fusarium wilt of snake beans.

Background:

Fusarium wilt of snake beans which is caused by Fusarium oxysporum f.sp. tracheiphilum (Fot), was
first detected in the NT in Darwin in mid 1999. The value of the snake bean industry had peaked at $2
million before the impact of Fusarium wilt. The disease has seriously affected the snake bean industry.

Three strains of the pathogen were found in the Darwin area and can be differentiated on culture
characteristics including colour. Experiments in 2001-03 showed that the three strains belong to three
different VCGs. In the work reported below, the three strains are represented by the isolates 24946
(the original, 'plum' coloured isolate), 26536 (white) and 26571 (pink).

Method and Results:

Races and VCG of Fot

We gathered a new set of differential cowpea lines based on reports in the literature. Reactions of
isolate 24946 on our set of cowpea differential varieties suggested that this isolate was race 2.
Reactions on a set of cowpea differential varieties obtained from the University of California, Riverside
USA also suggested Fot isolate 24946 race 2. We have yet to complete inoculations with our other two
strains on the two sets of differential cultivars. However, tests completed to date indicate that none of
our strains are race 1 and suggest that two of our strains may be equivalent to race 2. Three sets of
wilted snake bean samples were received during 2003-04, four plants of green pod Kaohsiung (GPK)
from Lambells Lagoon, one plant of local purple snake bean from Parap and one plant of GPK from
Humpty Doo. The four plants from Lambells Lagoon were in too poor a condition to isolate Fot. The
white strain was isolated from Parap and the pink strain from a new location at Humpty Doo.

Screening for resistance

A further six lines of snake beans (Bodi) obtained from the University of the West Indies, in Trinidad -
Tobago together with a local edible podded selection of cowpea called ìBorroloola beanî were
inoculated with Fot isolate 24946 on 2 June 2003. Three of the Bodi lines had degrees of resistance:
line VRB7 showed 2/14 plants uninfected, VRB10 had 1/14 plants uninfected and Los Baños Bush
Sito No. 1 had 1/15 plants uninfected. ìBorroloola beanî was resistant with no infected plants out of
15.

Seed of nine lines of snake bean from Riverside together with three Australian selections of snake
beans and cowpea (ìAlf Cameron old brown typeî, ìblack snake bean ex Sarah Jacobsenî and ìAlf
Cameron black new typeî) were planted on 22 May 2003 in preparation for inoculation with Fot isolate
24946. Out of these 12, only the cowpea ìAlf Cameron old brown typeî tested resistant to Fot isolate
24946.
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A cowpea, Mississippi cream and a snake bean from Kybrook Farm were screened for resistance to
24946. Mississippi cream was resistant. Kybrook Farm snake bean was susceptible, but was both
more resistant and more tolerant than GPK.

Snake bean and cowpea lines found to have resistance to 24946 were screened against 26536 and
also against 26571. The only lines testing resistant to all three strains were Iron, Arafura, Borroloola,
Alf Cameron old brown type and Mississippi cream - all cowpea types.

Breeding for resistance

The bc1F1 plant # 2-2, resistant to 24946 and 26536 was found to be susceptible to Fot 26571. The
parent plant, SVS-3 and the F1 hybrid were screened against Fot 26571 and both were found to be
resistant to 26571. This suggests that there are two genetic systems operating in SVS-3 for
resistance, one for resistance to 24946 and 26536, and another for 26571. An F2 population was
screened for reaction to Fot 26571. Out of 157 F2 plants an actual ratio of 150 R:7 S was obtained,
suggestive of two genes for resistance, either gene conferring resistance to 26571. Thirty-three
individual bc2F1 plants (derived from bc1F1 plant #2-2) multiplied clonally were screened for
resistance to 26536. All were infected, suggesting that they were susceptible. A bulk screening of 329
plants of this bc2F1 generation for resistance to isolate 26536 was commenced.

Control of Fusarium wilt

Many farmers are no longer growing snake beans. Some plant beans on new blocks to try to avoid the
disease. Some are grafting snake beans onto resistant cowpeas as discussed in the 2003-03
Technical Annual Report, and some are trying one of the moderately resistant varieties, ìBat Kongî. A
demonstration plot of snake beans grafted onto Iron cowpea developed in conjunction with the
Horticulture Division is in progress to show growers the advantages of grafting as an interim procedure
to manage snake beans in Fusarium wilt infested fields.

PROJECT: Management of the ‘Tropical’ Race 4 Strain of
Banana Fusarium Wilt

Project Officers: A. Daly, G. Walduck and C. Kelly

Location: Darwin

Objectives:

To identify banana varieties with resistance / tolerance to tropical race 4 Fusarium wilt.

To conduct other studies associated with the management of the disease.

Background:

The detection of tropical race 4 of Fusarium oxysporum f. sp. cubense (Foc) (a disease for which there
is no means of effective chemical control) in several localities in Darwin's rural area since 1997 has
highlighted the need to seek sources of resistance to the pathogen and assess ways in which the
disease can be better managed. A site at the Coastal Plains Horticultural Research Farm, gazetted as
the Coastal Plains Banana Quarantine Station, has been built and artificially infected with the soil-
borne disease. The response of a number of different varieties is currently being assessed. The
varieties have been planted in four stages (batches). Batch 1 plants have been assessed for their
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symptom expression and previous results were reported in the 2002-03 TAR. Batch 2A (planted in
2002) and 2B (planted in 2003) plants are currently being assessed whilst batch 3 (planted in 2004)
plants are yet to show symptoms of disease. Management options for the disease are being
investigated at commercial banana producing properties as well as the testing facility at Coastal
Plains.

Results:

Current

Table 1.  Information on currently assessed varieties in batches 2A, 2B and 3

Variety Batch Genome Type
FHIA 23 (hybrid) 2A AAAA Dessert
Mutiara E 2A AAB Dessert
Novaria D (Cavendish) 2A AAA Dessert
Novaria G (Cavendish) 2A AAA Dessert
Pisang Embun 2A AA Dessert
Pisang Jari Buaya 2A AA Dessert
Ducasse 2B ABB Dessert/

cooking
Grand Nain (Cavendish) 2B AAA Dessert
Improved ladyís finger 2B AAB Dessert
Pacific plantain 3 AAB Cooking
Pisang celan 3 AAB Dessert
GCTCV Formasana (Cavendish) 3 AAA Dessert
D5 (ex South Africa) 3 AAA Dessert
DPM25 (ex South Africa) 3 AAA Dessert
PKZ (ex South Africa) 3 AAAB Dessert
RSS3 (ex South Africa) 3 AAA Dessert

Data generated for varieties in batches 2A and 2B so far indicate a moderate to high degree of
susceptibility. Three of the faster cycling varieties (Mutiara E, Novaria D and Novaria G) continue to
show a high degree of susceptibility in the first ratoon (second) crop. The slower cycling varieties in
these batches are yet to have their first ratoon crop assessed.

Varieties in batch 3 were planted only in early 2004 and are yet to show obvious symptoms of disease.

Disease ratings made in the field of all varieties are checked by laboratory testing of selected plants in
each replicate to confirm the presence of infection of Foc ëtropicalí race 4.
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Past

Table 2. Summary of susceptibility screening of plants in Batch 1

Crop in June 2002 Current (April 2004)Variety
Number of

plants
infected

Number of
plants
tested

Number of
plants

infected

Number of
plants

Williams 1017 (Cavendish) 28 28 22 22
GCTCV 119 (Cavendish) 3 28 6 27
FHIA 01 (Goldfinger ñ hybrid) 11 29 5 26
FHIA17 (hybrid) 30 30 30 30
FHIA18 (hybrid) 12 30 4 28
FHIA25 (hybrid) 0 30 0 29
SH3460.1 (High Noon ñ hybrid) 29 29 29 29
malaccensis 845 (wild type) 29 29 29 29
malaccensis 846 (wild type) 29 29 27 27
malaccensis 848 (wild type) 30 30 30 30
malaccensis 850 (wild type) 0 30 0 28
malaccensis 851 (wild type) 0 30 0 29
malaccensis 852 (wild type) 0 30 0 29
Pisang Berangan 29 29 29 0

Although the data in Table 2 indicates good resistance in seven of the varieties assessed, they
unfortunately have limited commercial potential. The malaccensis selections (Musa acuminata subsp.
malaccensis) are seeded types and thus are not edible. They may however, be valuable in future
attempts to identify resistance genes. FHIA 25 is only suitable as a cooking type whilst FHIA01 and
FHIA18 have significant agronomic problems, mainly to do with unreliable ripening and taste.

Other work is being done concurrently, aimed at better management of the disease whilst resistant
varieties are being sought. This includes assessment of the temperature/time relationship during the
use of hot water treatment for sanitation of Foc ëtropicalí race 4 infected material. The projected benefit
is the ability to use this information to treat disease on a property with few infected plants. This would
significantly reduce the amount of inoculum (as only a small amount exists on newly infected
properties) and hopefully, in conjunction with traditionally used quarantine measures, significantly slow
the progress of disease. The experiment, which was repeated three times, showed that it was
necessary to heat small pieces of infected stem and rhizome material to a temperature of 65°C for a
period of 10 minutes to kill the pathogen.

Anecdotal evidence suggests that using high temperatures (hot water treatment of material that has
been chopped up or burning the infected plants whole) in conjunction with quarantine measures
(isolating infection sites including immediate neighbouring plants with barriers to prevent animal and
water movement) in cases where only one or a few diseased plants exist on a property does slow
disease progress.

The assessment of biological control agents in collaboration with QDPIF is complete. These included
one mycorrhizal and two bacterial organisms. Unfortunately, they proved to be ineffective at
suppressing Foc ëtropicalí race 4 under our local field conditions.
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Future work

A commercial formulation of Trichoderma (well-known broad spectrum mycoparasite/ biocontrol agent)
will be used to determine whether it can offer a level of protection to a new planting of banana tissue
culture on a commercial property. It is unlikely that one or two applications of the product will have any
discernible effect in terms of reducing disease incidence in the long-term. However, continued
application (which is not often practised with this product) may be useful.

A collaborative project with researchers at the Charles Darwin University will be initiated to search for
other mycoparasites that may exist locally within the rhizosphere of banana plants.

PROJECT: Arthropod Identification and Control Service

Project Officers: D. Chin, H. Brown, M. Hoskins, B.  Thistleton, M. Neal, H.
Wallace and G. Brown

Location: Territory-wide

Objective:

To provide accurate advice to primary producers, government personnel, pest control
operators and the general public on the identification and control of agricultural, horticultural
and domestic arthropods.

Background:

The Section provides an advisory service on entomological matters pertaining to agricultural,
horticultural or domestic situations. Extension enquiries include phone calls on identification and
advice on control of insects, grower visits, examination of specimens delivered to DBIRD offices; talks
provided to industry organisations, schools and the university and presentations at departmental field
days, rural, horticultural and agricultural shows. The types of enquiries and the recommendations
provided are recorded in a database. The information may be used for future planning of research and
allocation of resources.

Results:

During the year, the Section received 763 enquiries, 623 in the Darwin area and 140 in the Katherine
area. The proportion of the various client groups and the differences from previous years are shown in
Table 1.

Table 1. Summary of enquiries

2003-04 2003-04 2000-01 Difference
Enquiry source Number (%) (%) (%)
Government 163 21 24 -3
Household 198 26 29 -3
Growers 269 35 32 +3
Other 112 15 12 +3
Pest control 21 3 3 0
Total 763 100 100
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The largest number of enquiries were from growers, followed by householders, government, others
and pest control operators.

Commercial crops

Tree crops

Trees in one corner of a mango orchard in the Marrakai area had heavy mango scab infestation.
Terminal shoots were dying, possibly caused by lightning strike last wet season and now showing
symptoms. Ironstone rocks under the orchard may have contributed to the intensity of the damage.
Longicorn beetles were also affecting the stressed trees (July 2003).

Advice was provided for management of Iridomyrmex sanguineus Forel (Hymenoptera: Formicidae) in
a commercial crop of Morinda grown for juice at Maningrida (July 2003).

Longans grown at CPHRS that exhibited leaf curl symptoms were examined. No insects or mites were
detected on the leaves, but on closer inspection of the crop, it was noticed that the symptoms could be
due to genetic disorders (August 2003).

A carambola orchard was inspected and found to have a severe infestation of two spotted mite,
(Tetranychus urticae Koch (Acarina: Tetranychidae)). A number of insecticides and miticides had been
used on the crop and none had been effective in controlling the mites (August 2003).

Campylomma austrina Malipatil (Hemiptera: Miridae) adults and nymphs were found infesting mango
flower panicles across the Katherine region. Heavy infestations caused extensive damage to flower
panicle tips and small fruits due to feeding and presumed egg-laying activities (August 2003).

Visits were made to a rambutan orchard that required control for Oecophylla smaragdina (Fabricius)
(Hymenoptera: Formicidae) and Iridomyrmex spp. (Hymenoptera: Formicidae) (September 2003).

Several rambutan trees in an orchard showed symptoms of leaf burn from an application of copper
oxychloride fungicide (September 2003).

Aphids, Pentalonia nervosa Coquerel (Hemiptera: Aphididae), causing leaf curl, were collected from
banana leaves (October 2003).

A discussion was held at a rambutan property on alternative control methods for Oecophylla
smaragdina (Fabricius), (Hymenoptera: Formicidae) (November 2003).

Provided baiting method for Carpophilus obscurus Macleay (Coleoptera: Nititulidae) in cool room
storage of dates and suggested possible disinfestation techniques for Carpophilus in field infested
date fruit (treatment before storage) at a Central Australian date plantation (March 2004).

Guava fruit from a commercial grower was examined. The damage appeared to resemble that of
Helopeltis (Hemiptera: Miridae) but was not conclusive. Further samples of earlier stages of the fruit
are required for examination. A large proportion of the crop was affected (March 2004).

Mango trees in an orchard at Daly River were showing symptoms of stress with cracked bark and
borer damage (secondary damage). Trees were waterlogged for two months and for three weeks the
water was more than300 mm deep (April 2004).

Graptostethus sp. (Hemiptera: Lygaeidae) aggregated in swarms in mango orchards. Many growers
reported that the bugs were causing scratching damage to flower panicles (May 2004).
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Techniques on insect monitoring were discussed with mango and citrus growers (May 2004).

Red-banded thrips, Selenothrips rubrocinctus (Giard) (Thysanoptera: Thripidae) were collected from
mangosteen leaves from an orchard in Humpty Doo. Advice on chemical and biological control was
provided (June 2004).

Scirtothrips dorsalis Hood (Thysanoptera:Thripidae) was collected from the flower panicles of table
grapes in Katherine (June 2004).

Cucurbits and vegetables

Cucumber crops with 28 spotted ladybird (Coleoptera: Coccinellidae), Thrips palmi Karny
(Thysanoptera: Thripidae) and aphids in a separate cucumber crop in a shade house (July 2003).

Sceliodes cordalis Doubleday (Lepidoptera: Pyralidae), moths reared from damaged egg fruit (July
2003).

A grower reported success with the biological control of Thrips palmi Karny (Thysanoptera: Thripidae)
with green lacewings on eggplant (August 2003).

Advice was provided to taro growers on the control of Spodoptera litura (Fabricius) (Lepidoptera:
Noctuidae) (October-November 2003).

Advice was provided to a grower on the control of crickets/false wireworms affecting recently planted
pumpkin seeds. Suggested grain baits with chlorpyrifos (February 2004).

A heavy infestation of Leptoglossus australis Fabricius (Hemiptera: Coreidae) and Aphis gossypii
Glover (Hemiptera: Aphididae) was recorded on leaves of Lebanese cucumbers (April 2004).

Heavy infestations of caterpillars were recorded attacking herbs in a shade house. The property was
inspected but no caterpillars were seen as the grower had already sprayed. There were a large
number of assorted dead moths caught in the screen of the walls of the shade house (June 2004).

Ornamentals and nursery plants

Foxtail palm seeds were infested with Tirathaba rufivena (Walker) (Lepidoptera: Pyralidae) (October
2003).
Management strategies were discussed for longicorn twig girdlers in acacia trees and wood moth
borers in yellow flame trees (September 2003).
Numerous fly larvae were collected from soil of potted plants. They were reared and identified as
Musca domestica Linnaeus (Diptera: Muscidae). The flies originated from chicken manure, which was
used as fertiliser for the plants (November 2003).
Graceful snails, Lamellaxis gracilis (Hutton) (Gastropoda: Subulinidae) were collected from a nursery
in potted plants (April 2004).
Lipaleyrodes euphorbiae (Hemiptera: Aleyrodidae) was collected from a nursery in Howard Springs
(May 2004).
Advice on control of diaspid scales on cycads was provided to a grower in Katherine (May 2004).

Agroforestry and native plants

Agroforestry staff indicated that there was a swarm of crickets attacking branches of mahogany trees
at a Howard Springs trial plot. Trees were about three to four years old. Samples were submitted
(February 2004).
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Government enquiries

A parcel was confiscated by Quarantine as insects were seen flying out of the wrapping. Specimens
were examined and identified as Trigona sp. (Hymenoptera: Apidae). The package was later opened
to reveal a Trigona nest (October 2003).

Eustixis sp. (Lepidoptera: Zygaenidae) defoliating Ficus racemosa were collected from the Territory
Wildlife Park (October 2003).

Advice was supplied to Biological Control of Weeds on disinfesting salvinia plants containing
Cyrtobagous salviniae Calder and Sands (Coleoptera: Curculionidae) without the use of pesticides.
Suggested placing the salvinia into a plastic bag and fumigating with carbon dioxide (November 2003).

Advice was provided to the Department of Health on the management of a large number of Bembix sp.
(Hymenoptera: Sphecidae) living in a sandpit at a childcare centre in Tennant Creek (November
2003).

Date fruit samples from Central Australia were examined for Coccotrypes sp. (Coleoptera:
Curculionidae). Sticky board traps were also examined. Discussed control of Coccotrypes sp. on
Barhee dates (February 2004).

Specimen identifications were provided for the Desert Park, Alice Springs (March 2004).

Provided advice on ginger ant control for Parks Australia, Kakadu (March 2004).

Discussion of control of mirids, Helicoverpa (Lepidoptera: Noctuidae), green vegetable bug and
Maruca (Lepidoptera: Pyralidae) on soybean with DBIRD Agriculture (March 2004).

Provided method for preparing red sticky board traps for collecting grape leaf rust spores for Plant
Pathology (March 2004).

Information was provided to Plant Pathology staff on the use of Cryptolaemus montrouzeri Mulsant
(Coleoptera: Coccinellidae) to control mealy bugs and soft scales in the Berrimah Farm glass house
(March 2004).

Household and home garden enquiries

Ant identifications included Pheidole megacephala (Fabricius), Iridomyrmex sanguineus (Forel),
Monomorium floricola (Jerdon), Monomorium sp. and Paratrechina (Hymenoptera: Formicidae)
causing problems in the control box of a wheelchair (July 2003).

Centipedes were reported in home gardens (October 2003).

Spring-tails were reported in large numbers in a house (October 2003).

Assisted with control of possums that were stripping bark off rosewood and cashew trees (October
2003).

Advice was provided to a householder on the control of free living flatworms breeding in a fishpond.
Specimens were submitted to Animal Health for further identification (November 2003).
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Lawn (Digitaria longifolia and Chrysopogon aciculatus) samples were examined from a rural block that
was having water-logging problems and was also infested with leafhoppers, Recilia hospes (Kirkaldy)
(Hemiptera: Cicadellidae) (December 2003-January 2004).

Free living flatworms in large numbers were found on verandahs at Mandorah. Householders were
concerned that the worms were parasitic (February 2004).

An elderly woman brought in a specimen stuck on a piece of sticky tape indicating that something had
been biting her grand daughter. The sample was inspected under a microscope and was identified as
tiny particles of black foam (April 2004).

Information was provided on the identification and control of caddis fly larvae in a fish pond (May
2004).

A black lygaeid bug, Remaudiereana nigriceps (Dallas) (Hemiptera: Lygaeidae) appeared in large
swarms in the Palmerston and rural area. This bug was attracted to lights at night and became a
nuisance in residential areas (June 2004).

A 40-year-old Banyan tree in a home garden was reported to be infested with longicorn borers. The
tree had reduced vigour and showed signs of stress for the last three years (June 2004).

Ants

Ant specimens (Hymenoptera: Formicidae) commonly submitted for identification as suspected red
imported fire (RIFA) ants or for general control advice included:

Identification and control of Solenopsis geminata (Fabricius) (Hymenoptera: Formicidae) (December
2003-January 2004).

Suspect RIFA ants collected from a park in Alice Springs by the Town Council were Melophorus sp.
(Hymenoptera: Formicidae) (December 2003 - January 2004).

Advice on the identification and control of Pheidole megacephala (Fabricius) (Hymenoptera:
Formicidae) was provided to households (December 2003-January 2004, April, June 2004).

Rhytidoponera sp. (Hymenoptera: Formicidae) was submitted as a suspect RIFA from AZRI Alice
Springs (June 2004).

Spiders

Spider specimens submitted from pest control operators and householders included:

Numerous enquiries on Missulena pruinosa (male) Levitt-Gregg (Araneida: Actinopodidae) and one on
Selenocosmia (Araneida: Theraphosidae) (October 2003).

A huntsman spider was submitted for identification. The woman that was bitten had severe pain for
three to four hours and other symptoms for about a day (March 2004).

Samples of the brown widow spider, Latrodectus geometricus C.L. Koch (Araneida: Theridiidae) were
submitted for identification. Information was also provided to a pest control operator on the
identification and control of this species (April 2004).
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Other public enquiries

Parasitic worms from wallabies were submitted by a mango grower and an enquiry from a vet
requesting identification of parasites from a snake. Both enquiries were referred to Animal Health
(August 2003).

IPM information and specimens were provided to Centralian College (Charles Darwin University) in
Alice Springs (September 2003).

Advice was provided on the control of weevils in an organic produce store using temperature
modification of the room to 15°C at night (September 2003).

Management of caterpillars on sunflowers was provided to WA TAFE (September 2003).

Information was supplied on the treatment of Paederus australis Guérin-Méneville (Coleoptera:
Staphylinidae) on floodplain vegetation at Peppimenarti (October 2003).

The Section provided a list of local species of dung beetles that may be collected from Katherine
Research Station and used on a cattle station (November 2003).

Training was provided to students working with Greening Australia, Katherine. The session involved
identification of insects found in the native plant nursery and discussion of appropriate control
measures (February 2004).

A school project was held at Katherine Research Station to provide training to students on crop
production and plant health (February 2004).

A talk was given to Charles Darwin University students on surveys, monitoring and trapping for
quarantine surveillance and orchard monitoring (March 2004).

Spider samples were loaned to a primary school in Darwin for a class project and discussion (April
2004).

Bed bugs, Cimex lectularis Linnaeus (Hemiptera: Cimicidae) were a recurring problem at a hotel in
Darwin. The problem was referred to Medical Entomology (May 2004).
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PROJECT: The NT Insects Website

Project Officers: B. Thistlet on, G. Brown, D. Chin, H. Brown, M. Hoskins, H.
Wallace, L. Zhang and M. Neal

Location: Berrimah Farm, Katherine Research Station

Objective:

To develop a database system capable of holding large amounts of information on agricultural
pests and their control, and dynamic web pages to access this information and make it readily
available to clients.

Background:

DBIRD considers the Internet a key medium for the dissemination of information to its clients and staff.
The Entomology Unit of the Plant Health Branch provides information to its clients on a wide variety of
insect and mite problems. Information on many of these has been published in Agnotes, crop books
(e.g. the recently published Mango pest book) and posters, but there are many more for which no
information is readily available. The expansion of this data collection is therefore a necessary ongoing
process. In line with the Department's policy, the Unit is actively seeking ways to effectively store and
disseminate this information. The use of the Internet is seen as the preferred option.

This information could be published on the Department's website as stand alone pages. However, in
view of the large amount of information available, the need for regular updating and the large number
of links required, this would be a difficult and very time consuming operation. It was decided that it
would be much more efficient and powerful if the information could be held in a database, which the
web pages would access dynamically and would enable searches by a number of methods.

Results:

A prototype Microsoft Access database was developed by the Entomology Section and tested using a
small amount of pest data. The purpose of this prototype was to demonstrate the type of data tables
and links which could be held in the database and the flexibility in the ways of accessing and
presenting data. This concept was then developed further by an IT consultant who set up a database
with the necessary data tables and web pages to access this information.

The database allows great flexibility on how clients access information. Each record is a single taxa
and the database was designed to allow different levels of taxa to be entered. For examples a taxa
could be a single species (e.g. the coastal brown ant, Pheidole megacephala), or a Family (e.g. ants,
Formicidae) or an Order (e.g. Ants, Bees And Wasps, Hymenoptera).

Users can select lists of insects by common name, host, damage type, or taxonomic group, which
leads them to data on groups of insects or individual species. This information is presented in data
sheets showing details of biology, damage, monitoring and control, and to which are attached a
number of pictures accessed through thumbnail images. Both fact sheets and the associated images
can be printed.

Following completion of the development phase, the database was filled with information and images.
At the end of June 2004 it had over 100 records. This is an ongoing process and the database will be
continuously updated with new information.
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The database will be accessed through the Entomology Sectionís home page on the DBIRD website.
This home page, and other pages of general information on the section and pest control, were
developed and placed on the Internet in preparation for the launch of the database pages.

PROJECT: The NT Economic Insect Reference Collection

Project Officers: H. Brown,  M. Hoskins, H. Wallace, L. Zhang, B. Thistleton
and G. Brown

Location: Berrimah Farm, Katherine Research Station

Objective:

To develop, curate and maintain a reference collection of economically important arthropods
relevant to various NT agricultural and horticultural industries and to develop and maintain a
suitable, retrievable database of all specimens held in the collection.

Background:

The insect reference collection was initiated in 1,970 to become the main insect reference collection in
the NT. Over the years, the collection expanded to include economically important arthropods from
agricultural, horticultural and domestic sources as well as general collection. In 1992, the majority of
the non-economic specimens were donated and transferred to the NT Museum.

Results:

During the year a total of 1,619 specimens were added to the database.

Compilation of museum specimens onto the Northern Territory Economic Insect Reference Collection
database (NTEIRCD) is being completed in preparation for its online inclusion in the Australian Plant
Pest Database (APPD). To date, over 39,503 specimens have been entered in the database. New
specimens are being added to the database regularly.

The number of specimens in the collection is ever increasing and there is now a catalogued sub-
collection maintained at Katherine Research Station. This collection has about 1600 specimens of
which 1,107 have been recorded in the main database. The regional collection retains only
representative specimens of the more common insects as storage conditions are not ideal and all
specimens of interest will be kept in the main Darwin collection.

During 2003-04 the Section forwarded 145 specimens to specialist taxonomists for species
confirmation or identification. Most specimens were of economic significance.

There were 480 specimens loaned to specialists for study.

The following were not previously recorded in the NTEIRCD and were determined during 2003-04.
These are reported as new regional or country locality (new NT, new Australia) or new host records for
the NT (new host).
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COLEOPTERA
Nitidulidae

Carpophilus obscurus Macleay
- ex. Pheonix dactylifera fruit in cold storage (new NT)

DIPLOPODA
Paradoxosomatidae

Asiomorpha coarctata (de Saussure) (new NT)

DIPTERA
Tephritidae

Bactrocera neohumeralis (Hardy)
- ex. cue lure trap (new NT)

HEMIPTERA
Aleyrodidae

Bemisia tabaci B type (Gennadius)
- ex. zucchini (New host)
- ex. tomato (Lycopersicon esculentum) (new host)
- ex. Eggplant (Solanum melongena) (new host)
- ex. cotton (Gossypium hirsutum) (new host)
- ex. Ipomoea batatus (new host)
- ex. pumpkin (Cucurbita maxima) (new host)
- ex. peanuts (Arachis hypogaea) (new host)
- Bemisia tabaci (Gennadius) native
- ex. eggplant (Solanum melongena) (new host)

Diaspididae
Hemiaspidis hemichionaspiformis (Green)

- ex. Melaleuca leaves (new NT)

Dictyopharidae
Thanatodictya praeferrata

- ex. Ficus sp. (new host)

Gerridae
Limnometra lipouski (new NT)

Pentatomidae
Stenozygum miniatulum Distant

- ex. lettuce and Bok Choy (new NT)

Pseudococcidae
Ferrisia virgata (Cockerell)

- ex. Vigna unguiculata (new host)

ISOPTERA
Kalotermitidae

Cryptotermes dudleyi (Banks)
- ex. timber beam in house (new NT)

Cryptotermes secundus (Hill)
- ex. Rhizophora stylosa (new host)
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Mastotermitidae
Mastotermes darwiniensis (Froggatt)

- causing damage to grapevine (new host)

LEPIDOPTERA
Noctuidae

Spodoptera exempta (Walker)
- ex. Nephelium lappaceum (new host)

Spodoptera litura (Fabricius)
- reared from larva feeding on Colocasia esculenta (new host)

Pyralidae
Hypsipyla robusta (Moore)

- reared from larva damaging tips of Khaya senegalensis (new NT)

Sphingidae
Theretra tryoni (Miskin)

- feeding on leaves of Colocasia esculenta (new NT)

THYSANOPTERA
Aeolothripidae

Mymarothrips bicolor Strassen
- ex. Harrisetia trifoliata (new NT)

Phlaeothripdae
Advenathrips inquilinus Morris, Mound and Schwarz

- ex. Mulga, Acacia sp. (new NT)
?Akainothrips sp.n.

- ex. Eremophila maculata leaves (yellow) (new NT)
Dunatothrips vestitor Mound and Morris

- ex. Acacia anura (new NT)
Haplothrips ?angustus Hood

- in flowers of Sphagneticola trilobata (new NT)
?Haplothrips gowdeyi (Franklin)

- ex. Tips, bolls and terminals of Inguard cotton (Gossypium hirsutum) (new NT)
- Causing damage to petals of orchid (new host)

Haplothrips sp.
- ex. Sweep of Schiachryum sp. (new host)

Mecynothrips ?acanthus Hood
- on Ixora sp. (new NT)

Thripidae
Astrothrips tumiceps Karny

- on scorched leaf of Alstonia sp. (new host)
Chaetanaphothrips signipennis Bagnall

- ex. Citrus paradisi (new host)
Kazinothrips sp.n.

- on Ipomoea batatus leaves (new host)
Pseudanaphothrips achaetus (Bagnall)

- ex. Mangifera indica flowers (new host)
Retithrips javanacus Karny
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- ex. Nauclea orientalis leaves (new host)
Scirtothrips dorsalis Hood

- causing leaf distortion to new flush of Citrus limon (new host)
- causing crinkling and scarring to Ponciris trifoliata rootstock (new host)
- collected from flower panicles of table grapes (new Host)

Selenothrips rubrocinctus (Giard)
- on galled leaf of Acacia mangium (New host)
- ex. sweep of Lophostemon sp. (new host)
- on scorched leaf of Anthocephala sp. (new host)
- damaging Terminalia ferdinandiana (new host)

Thrips palmi Karny
- in flowers of Aster sp. (new host)

Thrips parvispinus Karny
- ex. Mangifera indica flower panicle (new host).

PROJECT: Control of Arthropods  and Development of IPM in
Tropical Fruit Crops

Project Officers: D. Chin, H. Brown and B. Thistleton

Location: Top End properties (the Katherine area is included in a
separate report)

Objective:

To identify potential arthropod problems in mangoes and other tropical tree crops and to
devise appropriate control measures.

Background:

Mangoes are the most important horticultural crop in the NT. Accordingly, mango producers receive a
proportionate amount of the Entomology Sectionís services. New problems appear each year as this
relatively new crop continues to expand in production and value, and as new growers enter the
production phase.

Horticultural officers, commercial growers and urban backyard producers frequently refer pest
problems to the Section for advice or comment. Such submissions may help to detect new or
potentially damaging insect problems. The Section is committed to providing advice and assistance to
all growers consistent with the aim of developing integrated pest management (IPM) systems for all
tropical tree crops.

During the 2003-04 period, the Section concentrated its research on mangoes, citrus rambutan and
carambola. However, identification and IPM advice was provided for other tropical fruits such as
bananas, guavas, dragon fruit, pawpaws, custard apples, durian, jack fruit and mangosteen.
Assistance with monitoring, insect identification and IPM was also provided to an organic trial
plantation of Kakadu plum (Terminalia ferdinandiana).



Technical Annual Report 2003-04

209

Results:

Mango pollinators

A small trial was carried out at a mango orchard in Lambells Lagoon to observe pollinators of mango
flower panicles. The most important pollinators were flower thrips, hover flies, bush flies, blow flies,
native bees (Trigona), European honeybees and wasps.

Dimpling bug in mangoes

The dimpling bug, Campylomma sp. (Hemiptera: Miridae) has appeared in higher numbers on mango
flower panicles during cooler dry season periods. These periods have included the dry season of 1991
and 2002. During these two cooler periods Campylomma numbers were very high in flower panicles.
In some orchards in the Darwin and Katherine region, Campylomma was seen to cause feeding
damage to developing fruit up to 15 mm in length. The damage symptoms appeared as pits, dimples,
or spots which later developed into rough patches or streaks.

The following is a summary of the Campylomma trials carried out in the Darwin and Katherine region.

During the 1990 dry season in Katherine there was no significant difference in the abortion levels of
damaged and undamaged fruit. A low level of damaged fruit was downgraded at harvest.

In the 2002 trials carried out in Katherine there was no significant yield difference between sprayed
and unsprayed orchards. However, it was shown that Campylomma caused fruit to abort faster.

Observations carried out in trials in Darwin orchards during 2002 and 2003 indicated that:

• there was an average of 150-200 Campylomma per flower panicle;
• the mean number of damaged spots per fruit was six;
• there was 36% abortion of young developing fruit;
• there was a 7% down grading of harvested fruit.

Kakadu plum (Terminalia ferdinandiana) IPM

The monitoring data collected by farm staff in the previous season was summarised, entered in a
computer program and supplied to the farm manager. The program enables the farm staff to record
monitoring data and produce graphs on the seasonal trends of pests and natural enemies.

An example of the results from one of the blocks monitored is shown in Figure 1.
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Example of insects monitored in a Terminalia plantation
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Figure 1. An example of insect monitoring

The key pest species on the crop prior to flowering were:

• Thrips (Thysanoptera: Thripidae)
• Tip borer (Lepidoptera: Tortricidae)
• Leafminer, Phyllocnistis sp. (Lepidoptera: Gracillariidae)
• Scales, Pseudaulacaspis cockerelli (Cooley), Chrysomphalus aonidum (Linnaeus), Pinnaspis

strachani (Cooley) (Hemiptera: Diaspididae)
• Wood moth borer (Lepidoptera: Oecophoridae)
• Horned treehopper (Hemiptera: Membracidae)
• Planthoppers (Hemiptera: Ricaniidae and Flatidae)
• Caterpillars (Lepidoptera ñ damaged specimens)
• Gall midges (Diptera: Cecidomyiidae)

Rambutan IPM

During September and December 2003, the Section monitored several commercial orchards. At the
end of the monitoring period, growers were shown how to monitor over the fruiting period from
December 2003 to February 2004. A computer program was supplied so that monitoring sheets could
be generated and results could be graphed to show trends of the key pests and beneficials.

During the 2003 season, the main pests requiring control with ìsoftî chemical sprays included castor
oil looper, Achaea janata Linnaeus (Lepidoptera: Noctuidae), flower caterpillars (various) and red-
banded thrips. Selenothrips rubrocinctus (Giard) (Thysanoptera: Thripidae). Seychelles scale, Icerya
seychellarum (Westwood) (Hemiptera: Margarodidae), Egyptian fluted scale Icerya aegyptiaca
(Hemiptera: Margarodidae), green shield scale, Pulvinaria psidii Maskell (Hemiptera: Coccidae) and
striped mealy bug, Ferrisia virgata (Cockerell) (Hemiptera: Pseudococcidae) were the main pests on
fruit and were controlled by Cryptolaemus montrouzeri Mulsant (Coleoptera: Coccinellidae), a
predatory beetle found naturally on properties or purchased from suppliers.
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Rambutan IPM (Joint RIRDC Project between DBIRD and QDPIF)

A monitoring poster, a workshop manual and software to assist growers with monitoring orchards were
produced and will be distributed at the next workshop.

Carambolas

A trial was set up at a carambola orchard at Acacia Hills to test the effect of predatory mites
(commercially produced), Typhlodromus occidentalis Nesbitt (Acarina: Phytoseiidae) and Phytoseiulus
persimilis Athias-Henriot (Acarina: Phytoseiidae) as biological control agents for the two-spotted mite,
Tetranychus urticae Koch (Acarina: Tetranychidae). From each species 10,000 mites were released
on a total of 20 carambola trees.

The infestation of T. urticae had been very high in this orchard, to the extent that many trees looked
stressed with yellowing leaves. A number of different pesticides, such as dimethoate, carbaryl and
miticides had been used on a regular basis but with limited effect.

P. persimilis is suitable at 25-30°C and prefers high humidity. T. occidentalis is suitable at slightly
higher temperatures with an optimum range at 27-32°C but will tolerate temperatures above 40°C.

To monitor the level of T. urticae and to try and recapture the predatory mites P. persimilis and T.
occidentalis, leaf samples were taken before the release of predators and then every seven days over
the next seven weeks. The predators were released on 5 September 2003 and monitored until 27
October 2003. By the seventh week (27 October 2003), the results indicated that the trees that had
not been treated with predatory mites had 368 two-spotted mites per 50 leaves and those treated with
predatory mites were free of two-spotted mites (Figure 2). A trial to test the effect of P. persimilis to
treat the entire orchard of 1,000 trees will be carried out during 2004.

Figure 2. Control of Tetranychus urticae  w ith predatory m ites, Persim ilis  and 
Typhlodrom us  (sam ples taken from  50 leaves per m onitoring period)
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Figure 2.  Control of Tetranychus unrticae with predatory mites, Persimilis and Typhlodromus (samples
taken from 50 leaves per monitoring period)
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PROJECT: Control of Arthropods  and Development of IPM in
Mangoes in the Katherine Region

Project Officers: M. Hoskins, B. Thistleton, D. Chin and H. Brown

Location: Katherine Research Station, Katherine mango properties

Objectives:

To identify arthropod problems associated with mango production in the Katherine region.

To identify the seasonal occurrence of key detrimental arthropod pests to mango production,
their associated predators and investigate the extent of damage on yield.

To establish monitoring protocols and acceptable insect pest threshold levels to enhance crop
quality with reduced insecticide inputs.

Background:

It is well recognised that mango production in Katherine and the related arthropod pest problems that
occur there vary considerably from those experienced in Darwin. Because Katherine experiences a
drier and cooler climate, pests occur at different times and abundance. Industry has identified a need
for a greater understanding of pest occurrences and impacts on mango production in the Katherine
region.

Method:

Three orchards that had been monitored regularly during the previous two years in the Katherine
region were again examined this year to assess key pests and natural enemies of mangoes.
Kensington Pride and R2E2 were among the varieties assessed. The results for the three years are
discussed in this report.

Two workshops were held in July 2003 for growers on ëmango flowering IPMí. The topics discussed
included identification of pests and their natural enemies, monitoring techniques for flower insects and
pest management.

Two experimental trials were carried out during this period. They were:

1. The efficacy of green lacewing Mallada signata (Schneider) (Neuroptera: Chrysopidae) as a
biological control agent for mango flower pests.

2. The effect of a commercial foliar fertiliser (with insecticidal properties) on mango pests.

Results:

Monitoring: Among the key pests found on the three Katherine properties were mango plant hoppers,
Colgaroides acuminata (Walker) (Hemiptera: Flatidae), mango scale, Pseudaulacaspis cockerelli
(Cooley), red-banded thrips, Selenothrips rubrocinctus Giard (Thysanoptera: Thripidae), flower thrips
and dimpling bugs, Campylomma austrina Malipatil (Hemiptera: Miridae). Major findings are discussed
below.
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Flower thrips

Among the most common flower thrips found were Frankliniella schultzei Trybom (Thysanoptera:
Thripidae), Thrips imaginis Bagnall (Thysanoptera: Thripidae) and Thrips hawaiiensis Morgan
(Thysanoptera: Thipidae). The following species of thrips were less common, Haplothrips froggatti
Hood (Thysanoptera: Phlaeothripidae), Thrips coloratus Schmutz (Thysanoptera: Thripidae) and
Scirtothrips dorsalis Hood (Thysanoptera: Thripidae).

Large numbers of flower thrips were found during the 2002 and 2003 flowering periods. Several
species of thrips were present during both seasons with up to 1000 adults and hundreds of larvae per
panicle. However, there was little evidence to indicate that they could consume enough pollen to
interfere with normal pollination. Damage symptoms were visible on rachis of flowers. The small brown
lesions were possibly due to feeding and egg-laying.

In two orchards that were monitored, S. dorsalis nymphs were found on small fruit showing feeding
damage. The thrips targeted fruit that was just larger than a small marble. The thrips probably move
from feeding on the leaf flushes to the developing fruit. The damage caused by S. dorsalis appears as
white sandpaper-like blemishes on the skin.

Dimpling bug Campylomma austrina Malipatil (Hemiptera: Miridae)

Both the 2002 and 2003 seasons experienced an extended flowering period due to inclement weather.
Observations in previous years have shown that extended flowering can increase the potential impact
of various mango flower pests. With its very short life cycle (~ 14 days), C. austrina is able to build up
rapidly as at least five generations occurred by the end of flowering in 2003. The nymphs are highly
mobile and move around the panicle feeding on very small fruit (less than 3-mm diameter). Initial
damage is seen as dark raised pimples but as the fruit matures, the damage grows out with cell
expansion and becomes a shallow dimple, or a rough white patch on the skin. In extreme cases, there
are up to 20 or more injuries per fruit.

Biological control of mango flower pests with the green lacewing Mallada signata

A small-scale trial was conducted at a growerís property from July to September 2003 in conjunction
with the Horticulture Division. The aim of the trial was to assess the effect of the green lacewing,
Mallada signata in controlling various species of mango flower pests. A total of 1000 lacewing larvae
were released at the recommended rate over a two-week period at a cost of $50 per tree. Flowers
were monitored on treated and untreated trees. Results indicated that M. signata had no significant
effect on the pest population or on the quality of fruit.

Foliar fertiliser spray with insecticidal properties

Field observations were made to assess the effectiveness of a commercial foliar fertiliser containing a
plant extract known to have insecticidal properties. The foliar fertiliser was applied at 2.5 L/ha to a
block of 120 trees. An adjacent untreated block was used as a control. Results showed that mango
flower thrips could be reduced by 75%, while flatid plant hoppers and flower caterpillars were
completely absent from the treated block. The treatment did not affect the numbers of dimpling bugs.
Similarly, numbers of spiders and other predatory insects were not affected by the spray.
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PROJECT: Development of IPM Strategies for Citrus

Project Officers: M. Hoskins, B. Thistleton and D. Chin

Location: Katherine, Darwin and Mataranka

Objective:

To identify potential arthropod problems in citrus tree crops and devise appropriate control
measures in line with integrated pest management (IPM) strategies.

Background:

Citrus crops are well suited to the Darwin and Katherine regions. Red-fleshed grapefruit, lemons, limes
and possibly mandarins have potential to supply domestic and overseas markets. In July 2004 there
were 73,000 citrus trees in the NT, with the majority of large plantings near Katherine. However, most
trees in the Top End are still young, with over 40% yet to produce fruit.

The citrus industry needs ongoing research in the control of potential insect pest species, because this
relatively new crop continues to expand in area and value. Advice and assistance must also be
provided to all growers, consistent with the aim of developing IPM systems.

Regular monitoring of citrus plantings in the Katherine region began in December 1999. In response to
industry demand, monthly monitoring of five Darwin citrus orchards commenced in July 2002. All
regular monitoring of orchards ceased in March 2003. During this period, various small-scale field
trials were completed and a final report on all activities will be published in a Technical Bulletin.

Results:

Monitoring for various species of thrips in citrus flowers was carried out in 2003 but unlike previous
seasons, thrips activity was very low. Scirtothrips dorsalis Hood, (Thysanoptera: Thripidae) has
become a more significant pest in citrus orchards in many areas of Australia including the NT. Larvae
feed under the calyx lobes of very small (less than 10-mm diameter) citrus fruits causing circular scars
or ëhalo damageí. In July 2002, an orchard in Katherine had a severe infestation of S. dorsalis which
affected 50% of the developing fruit.

The citrus leaf miner, Phyllocnistis citrella Stainton, (Lepidoptera: Gracillariidae) continued to be a
major pest in the Katherine region. The Section provided extensive liaison with growers, held technical
discussions with petroleum spray oil specialists and investigated the possibility of introducing the wasp
parasitoid, Ageniaspis citricola Heppner (Hymenoptera: Encyrtidae). Results from recent trials in the
Katherine region have encouraged the NT Citrus Growers Association to prepare an APVMA minor
use permit request for a systemic insecticide for the treatment of newly planted citrus trees. Other
cultural control options identified for the management of the citrus leaf miner include reducing nitrogen
fertiliser to decrease the amount of wet season leaf flushing events and monitoring plant phenology to
accurately time the application of spray oils.

Megan Hoskins attended a citrus entomology meeting at the University of Western Sydney where
current national projects, quarantine issues with Florida citrus imports and recommendations for use of
mineral oils in tropical and subtropical citrus were discussed.
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A specialist identified pest ant species from citrus orchards. All specimens were from the Iridomyrmex
group (Hymenoptera: Formicidae) which is associated with honeydew producing pests of citrus. The
information will be used to assist with future ant control and citrus IPM strategies.

The Section assisted the Horticulture Division to prepare a fruit quality poster on limes.

PROJECT: Management and C ontrol of Termite Pests of
Horticultural Crops in the Northern Territory

Project Officers: B. Thi stleton and M. Neal

Location: Territory-wide

Objective:

To develop effective environmentally sustainable control methods for Mastotermes
darwiniensis and other termites in horticultural crops in the NT.

Background:

Mastotermes darwiniensis Froggatt (Isoptera: Mastotermitidae) is the most destructive species of
termites in tropical Australia. In the NT the species accounts for substantial production losses annually
in horticultural tree crops and is also responsible for losses in vegetable and agricultural crops. M.
darwiniensis can cause major damage to buildings, wooden structures, electrical cables and a variety
of other materials. Mirant containing the organochlorine mirex is the main product registered for use
in horticulture against this pest. As organochlorines are being phased out, it is necessary to test
alternative pesticides to control M. darwiniensis. Microcerotermes distinctus Sylvestri and M.
implacidus Hill (Isoptera: Termitidae) are also a problem on young citrus and young and bearing
grapevines, respectively.

Method and Results:

During the year a number of trials were conducted to test the effect of Termidor residual termiticide®
(Termidor) containing 100 g/L fipronil. It is applied by soil injection, through the irrigation line or directly
into the trunks of trees, to control M. darwiniensis and Microcerotermes spp. Details of the method can
be found in the 2002-03 Technical Annual Report

Soil injection on mature mango trees and residue analysis

A soil injection trial in mature mango trees was conducted in Humpty Doo in June 2001 (see previous
Technical Annual Reports). The aim of this trial was to assess the effect of the insecticide and to
determine the amount of residues. This year assessment continued and termites were managed as
they re-invaded the block. Several trees outside the original experimental area became infested. A
200-L aggregation drum was established and, when termite activity was high, the soil beneath it was
injected with Termidor. Activity ceased in all infected trees and the trees in the experimental area are
still free of M. darwiniensis three years after the original application. Since the original treatment killed
the termites over the whole block, and since M. darwiniensis tends to spread by budding off from
existing colonies, monitoring and treatment of the edges of a block should be an effective way to
prevent re-invasion.
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Soil injection in mature mango trees

A trial was conducted in May 2003 by injecting every second tree in a block of mangoes at Coastal
Plains Horticulture Research Farm (see the 2002-03 Technical Annual Report). In this trial, pest
activity ceased in all trees. However, monitoring continued to check how long it took for re-invasion to
occur and if this period was different for treated and non-treated trees. This will indicate if there is a
long-term residual effect of the chemical. To date only two trees have become re-infested. Monitoring
is continuing.

Trunk injection trials on amenity trees

A trial was set up at Ti Tree in February 2004 to investigate the effect of applying Termidor into M.
darwiniensis galleries through holes drilled in the trunks of amenity trees. Applied in this way, the
chemical would run down through the cavities in the roots to where the termites are active giving more
precise targeting than when applied as a soil injection. Twenty-five trees were treated and termite
activity was monitored in them and in untreated trees at varying distances away from the treated trees.
All termite activity ceased in the block. The longest distance between a treated and untreated tree was
50 m.

Trunk injection trials on mangoes

As a follow-up to the above, a trial was carried out on mango trees near Berry Springs in May using
the trunk injection technique. The objective was to see if good control could be obtained and if the
residues in the fruit were as low as when Termidor was applied through soil injection. There was
excellent control of M. darwiniensis in treated and untreated trees. Samples will be taken for residue
analysis at harvest.

Mastotermes in grapevines

A trial was conducted in September 2003 on mature vines at Ti Tree to test the control of M.
darwiniensis by application of Termidor through the irrigation line at two different rates. Good control
was obtained in both treatment rows and in untreated rows up to 36 m away. Samples of grapes were
sent at harvest for residue testing.

Soil injection under drums in agroforestry

Following successful control of Mastotermes in agroforestry blocks (see the Technical Annual Reports
for 2001-02 and 2002-03), more trials were conducted this year at an agroforestry block at Howard
Springs in conjunction with the Agroforestry Section of DBIRD.

Microcerotermes on young citrus trees

In June 2003 (see the 2002-03 Technical Annual Report) a trial was set up to investigate the control of
M. distinctus with Termidor applied through the irrigation line in young citrus at Katherine. The trial
provided good results. A second trial was set up to investigate if the sleeves around the base of the
plants increased attack by Microcerotermes. Chemigation (chemical through irrigation water) with
Termidor also gave good control.

Microcerotermes on grapevines

Two trials were conducted in September 2003 on newly planted grapevines at Ti Tree. The trials
consisted of four treatments of Termidor (two different rates and two different timings) applied through
the irrigation line, a standard chlorpyrifos butt spray and an untreated control. On one property M.
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implacidus infestation increased soon after treatment and excellent control was obtained with
chemigation treatments. In the other property the infestation rate was too low for effects of the
treatment to be evident yet. Monitoring of both trials is continuing.

Minor use permits for Termidor

The Australian Pesticides and Veterinary Medicines Authority issued a minor use permit for the use of
Termidor on ornamentals and amenity trees. The NT Table Grape Producers Association was assisted
with an application for a minor use permit for the use of Termidor on grapes, based on the results of
the trials carried out at Ti Tree.

Extension

Growers were advised by phone, mail or more usually, by visits on how to control termites using
methods developed in Darwin and Katherine areas.

Collaborative research

Assistance was given to visiting researchers from CSIRO in studies of Mastotermes and other termites
in the NT. New products are being tested for insecticide companies. Representatives have visited
Darwin for discussions.

PROJECT: Broad-Acre Field Crop Entomology

Project Officer: M. Hoskins

Location: Katherine and Douglas Daly

Objective:

To sample and identify insect species found on irrigated field crops, to determine their pest
status and where possible to give advice on integrated pest management (IPM) options.

Background:

Several broad-acre irrigated and non-irrigated crops have been grown around the Katherine and
Douglas Daly regions for many years. In recent years there has been an increase in planted areas of
the various crops and especially peanuts. With an increase in production, demand for information on
potential insect pests is growing.

The industry was provided with advice on insect identification, monitoring and promotion of IPM
management practices. Information collected from field trials and monitoring will be used to establish a
list of key pests and natural enemies and to determine their importance in each crop. Monitoring
results will be used to generate values to determine economic injury levels. Publications to assist
growers on insect identification and management have been provided through DBIRD Publications
and the Sectionís website.

Katherine district agriculture

Comparison of areas for production of hay, pasture seed, grains and oil seed crops under rain fed or
irrigated cultivation.
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Growing season Cultivated land
(ha) approx.

Irrigated crops
(ha) approx.

Peanuts
(ha)

1999-00 3,500 600 60
2002-03 7,500 900 240

Method and Results:

Peanuts, Arachis hypogaea L. (Fabaceae)

In 2003 the Peanut Company of Australia (PCA) set up several pivots at the old Hickeyís farm site on
Florina Road, Katherine and several pivots further along Florina Road at sites known as Larrakia
Farms and Sandy Creek. Other peanut crops were located about 40 km south west of Katherine and
in the Douglas Daly Basin. The Douglas Daly grower has planted two pivots with peanuts for seven
years consecutively whilst the Katherine grower will make the fourth harvest at the end of the 2004
growing season.

Intensive sampling of peanut crops began in April 2001 and concluded in September 2003. Complete
results will be published as a Technical Report. An Agnote has been drafted covering common pest
and beneficial insect species and further information will be made available on the newly developed
Entomology web site.

In 2004, Katherine crops were visited just after planting and at early flowering, for the purposes of
general insect scouting and discussions with the growers regarding planning for the season. Two
separate visits were made to the peanut crops growing within the Douglas Daly region. Across the
regions there were reports of low insect pressure on early flowers, mainly Helicoverpa armigera
(Hübner) (Lepidoptera: Noctuidae). Early season sprays were also applied for cowpea aphids Aphis
craccivora Koch (Hemiptera: Aphididae), and lucerne leafhoppers Austroasca alfalfae (Evans)
(Hemiptera: Cicadellidae).

During May and June 2004, Mastotermes darwiniensis Froggatt (Isoptera: Mastotermitidae) were
found attacking the roots of peanut plants in Katherine and advice on aggregation methods was given.
The termites were active in a recently cleared area of bushland, now under irrigation. At the same site
the lucerne seed web moth Etiella behrii (Zeller) (Lepidoptera: Pyralidae) was found at high levels in
the crop. The grower was advised to talk to Queensland DPI for advice, as no chemical control options
are available.

A power-point presentation on peanut entomology was provided at the annual peanut review meeting
in Katherine in December 2003. From this meeting some extension activities were planned for the next
season but due to lack of time and resources no structured field events have occurred.

Sesame, Sesamum indicum L. (Pedaliaceae)

Sesame is a rain fed crop grown over the wet season and recent trial plots have been grown at
Douglas Daly Research Station and Katherine Research Station. There were no commercial crops
available to sample in the 2003-04 growing season. As with previous years several stands of roadside
ëwildí sesame in the Katherine area were monitored over the wet season for insect activity.

A list has been compiled of at least 32 known sesame insect pest and beneficial arthropods. Data was
obtained from records of insects collected over several years mainly from 'wild' stands of sesame.
Most specimens are held in the Economic Insect Collection located at Katherine Research Station.
This list is available to potential growers but does not indicate that the insects listed have an economic
impact on sesame production.
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A document, including photographs and seasonal data has been drafted on the natural enemies of the
sesame leaf roller, Antigastra catalaunalis (Dupont) (Lepidoptera: Pyralidae). Commonly occurring
species include the endoparasitic wasp Trathala sp. (Ichneumonidae: Cremastinae) and one species
of mermithid nematode, Agamermis sp. nr. catadecaudata. Further field observations are continuing.

Soybean, Glycine max L. (Fabaceae)

In January 2004 assistance was provided to DBIRD Agriculture to monitor insect pests on a 50 ha
planting of soybeans located at Tipperary Station. This was the first year of soybean cropping at the
station. A farm hand was employed to monitor the crop twice weekly and these results were forwarded
for comment. Assistance was also provided in insect identification and crop monitoring techniques.

Three extension visits were made to Tipperary over the growing season to visually assess insect
abundance. Caterpillars and black field crickets appeared to be the only economically damaging pests
in the crop.

Pests present in the early stages of the crop included various grasshoppers and green loopers,
Chrysodeixis eriosome (Doubleday) (Lepidoptera: Noctuidae). Both insects were feeding on foliage
with less than 10% canopy damage. At this stage brown mirids, Creontiades pacificus (Stal)
(Hemiptera: Miridae) were observed, most likely feeding on young pods.

Black field crickets were seen in the crop feeding on pods during mid-March. Several caterpillars from
the Noctuidae family were common in the crop at this stage, including green loopers, cluster
caterpillars Spodoptera litura (Fabricius) (Lepidoptera: Noctuidae) and the castor oil looper Achaea
janata (Linnaeus) (Lepidoptera: Noctuidae) causing some degree of defoliation and pod damage.
Helicoverpa armigera (Hubner) (Lepidoptera: Noctuidae) were seen feeding on a flower and Mocis
alterna Walker (Lepidoptera: Geometridae) was sampled from the crop.

Predators included assassin bugs (Reduviidae), damsel bugs Nabis kingbergii Reuter (Hemiptera:
Nabidae), glossy shield bugs Cermatulus nasalis (Westwood) (Hemiptera: Pentatomidae) and spined
predatory bugs Oechalia shellenbergii (Guerin and Meneville) (Lepidoptera: Pentatomidae). The
nymphs and egg rafts were found for most species of predatory bugs. Carabid beetles (Carabidae)
were also commonly seen on the ground. Several unidentified fly and wasp parasites were seen in the
crop searching for hosts. An extremely high level of mortality was seen amongst the caterpillars mainly
due to naturally occurring nuclear polyhedrosis virus.

There was an unusual absence of pod-sucking bugs normally associated with growing legumes in the
NT, although some of these pests, such as the brown bean bug Riptortus serripes (Fabricius)
(Hemiptera: Alydidae) and the red-banded shield bug Piezodoris hybneri (Gmelin) (Hemiptera:
Pentatomidae) were found in adjoining paddocks on Cavalcade. Oncocoris sp. (Hemiptera:
Pentatomidae) adults and nymphs were very abundant on the drying plants.

Cotton, Gossypium hirsutum L. (Malvaceae)

Some field assistance has been given to scout for sucking pests as part of an early threshold trial. As
new cotton team staff members have arrived there has been continued assistance with various
laboratory practices and insect identifications.

Cavalcade, Centrosema pascuorum cv. Cavalcade (Fabaceae)

Over the 2003-04 wet season a large area (70 ha) of seed Cavalcade was grown using biological
farming practices. The crop was located in the Venn area of Katherine and was monitored at crucial
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growth phases. The Cavalcade crop was extremely healthy and sustained very minor insect damage
when in previous years the grower had applied two or more pesticide applications, mainly to control
pod sucking bugs. However, various grasshopper species were common in the crop causing minor
damage. Visits were made to the grower at harvest time to review the outcomes and discuss plans for
the next season. The final harvest provided exceptionally good yield as well as good quality seed.

PROJECT: Pest Management in Tropical Vegetables

Project Officers: B. Thi stleton and M. Neal

Location: Darwin area

Objective:

To advise on management of major pests of tropical vegetables.

Background:

Poinsettia white fly, Bemisia tabaci Type B (Hemiptera: Aleyrodidae), melon thrips, Thrips palmi Karny
(Thysanoptera: Thripidae), and two-spotted mite (TSM), Tetranychus urticae Koch (Acarina:
Tetranychidae), are the most serious pests of tropical vegetables in the Darwin area. All three species
exhibit some resistance to currently available commercial pesticides and outbreaks are generally
linked to the use of persistent chemicals. Other pests are more specific to particular crops (e.g. bean
fly Ophiomyia phaseoli (Tryon) (Diptera: Agromyzidae) on snake beans or can be controlled with more
specific pesticides (e.g. melon and cowpea aphid control with pirimicarb).

There is a range of natural parasites and predators which are effective against these pests, provided
that non-disruptive chemicals are used to prevent excessive mortality of the natural enemies. In
addition, the commercially produced Chilean predatory mite, Phytoseiulus persimilis, Athias-Henriot
(Acarina: Phytoseiidae) can be introduced to bring TSM populations under control.

Results:

Visits were also made to growersí properties during the year to assess with pest populations and
advise on control measures. Advice was also given to enquiries made by telephone.

Cluster caterpillar, Spodoptera litura (Fabricius) (Lepidoptera: Noctuidae) caused significant damage
to taro leaves and control methods were recommended.

A list of insecticides used in Asian vegetables was prepared in conjunction with the Horticulture
Division. These were discussed with staff from Central Queensland University and Queensland fruit
and vegetable growers who were reviewing extra research requirements for further product
registrations or minor use permits for possible RIRDC funding.

Staff working on a RIRDC funded project on Asian vegetables visited Darwin for field work and
discussions.

A poster entitled ìInsects of Asian Vegetables in Northern Australiaî was published in conjunction with
the Horticulture Division.
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PROJECT: Pest Management in Ornamentals

Project Officers: B. Thistlet on, M. Neal and H. Wallace

Location: Territory-wide

Objective:

To advise on management of pests of ornamentals and conduct research on key pests.

Background:

A stem boring moth, Conogethes pluto Butler (Lepidoptera: Pyralidae), which causes damage to
Alpinia plants has developed into a significant pest over the last few years. A research program is
being conducted to find methods to control this insect.

Method:

Monitoring of damage caused by C. pluto commenced on three properties in January. Project staff
initiated a spray regime with permethrin on one of the properties. The owner of a second property also
sprayed. Spray decisions were based on monitoring results. No spraying was carried out on the third
property.

A trial was conducted to test if the systemic insecticide imidacloprid would either control the larvae in
the stems or kill the young larvae before they entered the stem.

Field collected larvae were bred in the laboratory to obtain information on development times. Adults
which emerged in the laboratory were released into cages with Alpinia plants for observations on egg
laying.

Results:

Seasonal fluctuations in populations were recorded, but when numbers were high, control was
obtained with permethrin sprays. Monitoring is ongoing and results will be reported at a later time.

The trial with imidacloprid was not successful and it appears that this chemical is not a suitable
candidate for control of this species.

Details of the caterpillar and pupal stages of the moth are now available, although no egg-laying has
yet been recorded in the cages.

Advice on the control of other pests of ornamentals was given as required.
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PROJECT: Pilot Program to S uppress the Queensland Fruit
Fly in Alice Springs

Project Officer: E. S. C. Smith

Location: Alice Springs

Objective:

To test a technique for the suppression of the Queensland fruit fly (QFF) in Alice Springs which
may assist in a future eradication program in Central Australia.

Background:

The background and techniques for a proposal to eradicate QFF from Central Australia were outlined
in the 2002-2003 Technical Annual Report. As the proposal was not funded, a much smaller project
was conducted during 2003-04. The current project aimed to demonstrate that populations of this
horticultural pest could be suppressed with minimal use of pesticides and by using the harsh Central
Australian winters to significantly reduce the number of flies. The small number of survivors would then
be subjected to large numbers of sterile male flies. The mating between the surviving wild, fertile
females and the released sterile males should drive the populations to extinction.

In collaboration with horticulture industries and local government agencies in Central Australia, DBIRD
helped to initiate the Central Australian QFF eradication steering committee to lobby for political,
physical and financial support for the proposed project.

A pilot program to test the suppression of wild QFF populations using sterile QFF releases over part of
the town was developed in April 2003 and commenced in July. Earlier laboratory tests had indicated
that females of the Alice Springs strain of QFF would mate with the rearing facility produced sterile
males and produce sterile eggs. Prior to commencement, 88 lure traps were placed uniformly over the
planned release areas to monitor wild and sterile male fly catches. Twenty of these traps were part of
an extensive grid that had been in place for over three years to assess the extent and distribution of
the fly problem in the town.

The experience gained in a successful project would then be used in a full-scale eradication attempt
that would reduce the risk of fruit fly outbreaks in commercial production areas. The outbreaks
increase production costs, can cause loss of market access, and decrease investor confidence in
further horticultural development.

The intended outcomes for the pilot program were to:

• test the system of receiving sterile pupae and the techniques of rearing and releasing adults;
• monitor the dispersal and longevity of male sterile flies in Central Australia;
• provide data to indicate the likely success (or failure) of the concept;
• engender support from industry and local residents for a proposed eradication program in both

Alice Springs and Tennant Creek; and
• provide the basis and supporting evidence to re-apply for a large QFF eradication program in

Central Australia.



Technical Annual Report 2003-04

223

Indicators to the likely success of the pilot program were established as:

• at commencement, an average of less than one wild fly per trap would indicate low QFF
populations during the winter period;

• the relative uniformity in sterile re-capture data, which would suggest :
- the ability of sterile males to disperse,
- the effectiveness of trap placements, and
- the efficacy of traps to recapture sterile males;

• a decreasing number of wild males captured in the monitoring traps in the release zones
compared with the previous three years;

• a comparable number ( i.e. no decrease) of wild males trapped in non-release zones (however,
we would not expect complete absence of wild flies for a period of at least 16 weeks after first
release on 03 August 03);

• an increasing ratio of sterile : wild males in traps starting 10 days after first release; and
• the achievement of a ratio of more than100:1 for at least two generations or about eight weeks.

Unmeasured parameters that would be expected include greatly reduced fruit infestation levels in
treated areas compared with untreated areas in previous years and general acceptance of the
program by Alice Springs residents.

Method:

Part of the Horticulture field laboratory at AZRI was converted to a rearing facility with equipment lent
by Primary Industries and Resources South Australia and Darwin DBIRD laboratories. A technician
was recruited to run the program for a three-month period. Essential and invaluable assistance was
provided by the DBIRD public relations officer and administrative staff in Alice Springs, a consultant
from SA and other Divisional staff in Alice Springs and Darwin.

Releases occurred over a treated area to the East of the Todd River and included a buffer zone to
reduce the influx of flies from the untreated western part of town. The suppression program released a
total of more than 29 million sterile flies over an eight-week period from early August to late
September. Except in monitoring lure traps, no pesticides were used.

Results:

Logistics of sterile releases

More than 30m pupae were reared and irradiated in NSW, then transported by air to Alice Springs.

Many technical details associated with the receival of pupae and the rearing and release of adults
were tested and proven.

Adult emergence levels were good at more than 85%, and within three days of emergence, adult flies
were released at more than 60 sites in treated and buffer zones. Sterile males were released at the
weekly rate of more than 166,000/km² for the first four weeks and a minimum of 65,000/km² for the
subsequent four weeks.

The 2003 winter in Alice was particularly warm, assisting both the wild flies to breed and survive, and
the sterile flies to survive.
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From late August to mid November, more than 50% of the traps caught sterile flies on a weekly basis
indicating that the dispersal adults and the monitoring of trap placement and efficiency were very
satisfactory.

The ratio of captured sterile to wild males was more than 100 during nine of a possible 10 week period
as shown in Table 1.

Public relations and community awareness

These were seen as major components of a successful program.

The Central Australia QFF eradication steering committee was established with representation from
industry, DBIRD, local governments, the Central Land Council and local residents.

Financial support was provided by the Alice Springs Town Council and the NT Table Grape Producers
Association which had promised levy money for eradication activities for a two-year period.

A public launch of the pilot program took place on 11 August 2003 in Alice Springs with considerable
media and public interest.

There were several press releases, many radio, TV and newspaper interviews and interest and
assistance from resident associations.

Table 1. Trapping results

Week Number of
steriles caught

Number of
wilds caught

Traps catching
(%)

Sterile: wild
ratios

1 0 17 7 na
2 1 102 27 0.01
3 22 176 42 0.13
4 95 43 24 2
5 1,380 147 74 9
6 826 19 59 44
7 3,203 136 58 236
8 7,981 46 69 174
9 6,229 20 93 311
10 6,119 18 94 340
11 3,608 11 86 329
12 6,076 17 93 357
13 4,478 16 94 280
14 6,261 22 94 285
15 2,054 38 82 54
16 1,631 8 91 204

Conclusion:

The program revealed that factory produced sterile QFF males will mate with wild females in the field
in Alice Springs and significantly reduce the local wild population. The data indicated that chemical
applications are probably required as a first step to reduce wild populations in any future eradication
program.

The pilot program also proved that community awareness would necessarily be a major component
before, during and after any eradication attempt and that it will be essential to increase quarantine
awareness and monitoring throughout Central Australia following a successful eradication program.
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It is hoped to secure approval and funding for a three-year eradication program to commence in 2004
and cover the Alice Springs urban/semi-rural areas with an extension to Tennant Creek. The ultimate
goal is to create a fruit fly free area covering the southern third of the NT and contiguous with SA and
parts of the FFEZ in Victoria and NSW.

An application has been submitted to Cabinet for necessary funding.

PROJECT: Dissemination of Plant Health Information

Project Officers: Plant Health Branch Personnel

Location: Territory-wide

Objective:

To provide relevant information and awareness to industry, DBIRD staff, other NT government
departments, the Commonwealth and interstate primary industry and environmental agencies
and the general public on plant health requirements and arrangements in the NT.

Background:

The Plant Health Branch is responsible for keeping industry, the public and government well informed
of all matters relating to plant health. This includes production and protection issues such as pest and
disease management, incursion management and quarantine movement requirements for plant
material between regions of Australia.

Various arrangements have been developed under an interstate certification assurance (ICA) system
approved nationally for market access of plant material. Advice regarding ICA and alternate
Government certification methods is provided.

Method:

Various Plant Health Branch members represented the NT at teleconferences or meetings both locally
and interstate. The interaction during these meetings ensures that current information is provided and
received and that new strategies are developed to maintain plant health status in the NT and in other
jurisdictions.

Members provided a range of briefings and advice on plant health matters to DBIRD executives, other
NT government departments, and interstate and Commonwealth primary industry and environmental
agencies.

Websites were developed for the general public and industry to provide information on quarantine,
ICA, plant health, NT insects, plant pests and diseases, exotic incursions and other relevant
information.

Branch staff responded to email, telephone and direct enquiries from both industry and the general
public on plant health matters.

Reference material and other documented information was produced and distributed to industry and
other relevant stakeholders by post, electronic communication and, when required, by personal visits.

Training packages were delivered to industry and staff through a range of mechanisms.
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Staff routinely attended regional shows and provided media interviews to highlight current issues and
disseminate timely information.

Results:

During 2003-04 the NT Quarantine Section staff:

• Processed more than 2,000 telephone enquiries from the general public and industry.
• Attended 119 grower properties, nurseries, florists and fresh fruit and vegetable outlets on a

routine basis to check compliance and advise on new conditions.
• Provided on-farm consultations for NT growers. During 2002-03, over 900 consultations were

conducted with more than 500 businesses in the NT. Details are maintained on the Plant Health
Information System database.

• Continued to develop the NT Quarantine website to enable the public ready access to information
on current plant and plant product movement conditions and other issues of quarantine interest.

• Provided an in-office service to growers and the general public.

The Plant Pathology Section staff:

• Processed more than 1,811 disease enquiries from the general public and industry.
• Added 46 new accessions to the disease collection, bringing the total accessions to 3,545.
• Provided an in-office and on-farm visit service to growers and the general public.

The Entomology Section staff:

• Processed more than 760 telephone enquiries from the general public and industry.
• Added 1,619 specimens to the database.
• Attended grower properties to advise on pest problems,
• Provided an in office service to growers and the general public.
• Developed a website for easy access to information on endemic and exotic pests and their control.

Technical Support Services staff:

• In addition to attending numerous technical meetings and workshops as reported earlier, attended
13 workshops and other focussed meetings to present relevant information.

• Attended 13 grower meetings and provided eight presentations to grower groups.
• Attended nine professional meetings and delivered four presentations to technical groups.
• Delivered 14 media interviews or provided articles for dissemination of information.
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PROJECT: Control of Use of Agricultural and Veterinary
Chemicals

Project Officers: I. Kilduff and J. Alcock

Location: Darwin

Objective:

To develop new legislation to control the use of agricultural and veterinary chemicals,
fertilisers and stock feed.

Background:

The Australian Pesticides and Veterinary Medicines Authority registers agricultural and veterinary
chemicals for use in States and Territories. Control of use is a State responsibility. Currently control of
use legislation is included in the Poisons and Dangerous Drugs Act administered by the Department of
Health and Community Services. It is very limited in scope.

The Territory has no legislation to control the composition of fertilisers or stock feeds.

Results:

The Agricultural and Veterinary Chemicals (Control of Use) Bill was given assent in May 2004.
Regulations to the Act are in the draft stage prior to circulation for comment

It is expected that the Act will be passed in November 2004 and the Minister will appoint a person to
the statutory position of Chemicals Coordinator.

The intent is to pass the Regulations at the same time but there may be a short delay.
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SERVICE: PLANT HEALTH (PROTECTION)

Program: Plant Health (Protection)

PROJECT: Quarantine Entomology

Project Officer: L. Zhang and G. Brown

Location: Darwin

Objectives:

To identify insects and other organisms intercepted in quarantine.

To provide advice on the quarantine significance of these organisms.

To facilitate the recording of information on a database.

Background:

The Australian Quarantine and Inspection Service (AQIS) provides partial funding for the Quarantine
Entomologist to provide identification of insects intercepted by Quarantine in the NT.

Method:

Insect and other animal samples collected by Quarantine Inspectors are submitted with insect
interception and identification record sheets to Quarantine Entomology for identification and advice.
The Quarantine Entomologist completes the sheets and enters the identification results in a database
and forwards copies of the sheets to AQIS NT for recording.

Interceptions considered to be of quarantine significance are further investigated.

Results:

During the year, 497 insect interceptions totaling 675 samples were received and recorded. The
samples were collected at East Arm Wharf (178), Perkins Wharf (161), Darwin Airport (126), Darwin
Harbour (50), Rooneyís Shipping (39), AQIS Darwin office (21), Darwin Mooring Basin (15) and Gove
Harbour (7).
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Species found

The following is a list of taxa and the number of samples examined:

Acarina ..................................10
Araneida ..............................172
Blattodea .................................2
Coleoptera ...........................139
Dermaptera..............................1
Diptera ...................................62
Eupulmonata .........................14
Hemiptera ..............................34
Hymenoptera .........................92
Isopoda....................................4
Isoptera....................................2
Lepidoptera............................67
Odonata...................................2
Orthoptera .............................12
Pseudoscorpiones...................2
Psocoptera ............................53
Squamata ................................3
Thysanoptera...........................2
Thysanura................................2

Counties of origin

The number of samples examined from each of the following countries:

Australia.................................14
Brunei ....................................17
China .......................................8
East Timor .............................77
Greece.....................................2
India.........................................4
Indonesia .............................164
Japan.......................................2
Kenya ......................................4
Malaysia ..................................9
Mauritius ..................................1
New Zealand ...........................4
Papua New Guinea .................2
Philippines .............................61
Singapore ..............................53
Sri Lanka .................................1
Taiwan .....................................1
Thailand...................................5
United Kingdom.......................9
USA .......................................31
Vanuatu ...................................7
Vietnam ...................................7
Unknown..............................169
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Interesting records

Records of interest include:

• One on Cryptotermes sp. (Isoptera: Kalotermitidae).
• One on exotic ants, virgin queens of Camponotus sp. (novaehollandiae group) (Hymenoptera:

Formicidae).
• One on exotic ant, Dolichoderus sp. (Hymenoptera: Formicidae).
• One on flat-tailed gecko, Cosymbotus platyurus (Schneider) (Squamata: Gekkonidae).
• One on western flower thrips, Frankliniella occidentalis Pergande (Thysanoptera: Thripidae).
• Two records on the giant African snail, Achatina fulica (Bowdich) (Eupulmonata: Achatinidae).
• Two records on other exotic molluscs, Satsuma sp. and Parglogenia sp. (Eupulmonata:

Camaenidae).
• Forty-six records on the brown widow spider, Latrodectus geometricus Koch (Araneida:

Theridiidae).

PROJECT: Inspection of Shipping  Containers from Giant
African Snail (GAS) Infested Countries under NT
Legislation

Project Officers: J. Swan, P. Cawdrey, A.  Mullins, J. Lindsay, S. Cross and B.
Dilley

Location: Darwin

Objective:

To provide prompt and efficient quarantine clearance and/or subsequent treatment of goods
originating from GAS infested countries identified under NT legislation.

Background:

GAS is considered by most authorities to be the worldís most damaging land snail. It is known to
attack over 500 plant species including legumes, cucurbits and many other vegetables as well as a
wide range of tropical ornamentals. GAS has long been a concern to the NT due to its presence in all
countries in SE Asia and the ease of its transfer or of its eggs by shipping containers.

The Australian Quarantine Inspection Service (AQIS) does not include Indonesia and some SE Asian
countries on its list of high-risk GAS countries on the basis that the risk of infestation by this snail in
the few main ports of their large cities is low.

The Territory however, has different shipping links with Indonesia compared with other areas of
Australia and may receive cargo from minor ports where the risk of the presence of GAS is much
higher.

GAS is identified on the NT notifiable pest list and particular legislation has been enacted under the
NT Plant Disease Control Act to minimise the risk of its entry to the Territory. This includes a more
extensive list of countries from which cargo should be inspected because GAS is endemic in them.
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Method and Results:

The method for providing these services has changed since the responsibility to provide barrier
quarantine services was transferred from the NT to the Commonwealth in December 2003. AQIS has
undertaken to review the NT and AQIS GAS host country lists and requirements and is maintaining the
NT GAS requirements whilst the review is being conducted.

PROJECT: Surveillance of Impor ted Plant Material for Pests
and Diseases

Project Officers: J. Swan, I. Haselgrove, P. Cawdrey, S. Cross, B. Dilley, A.
Mullins, J. Lindsay, C. Ellis and A. Jacks

Location: Territory-wide

Objective:

To ensure that any plant material entering the NT from other regions of Australia complies with
movement conditions under NT legislation.

Background:

The local horticultural industries are advantaged by reduced production costs and better market
opportunity when the NT is free from pests and diseases that occur in other regions of Australia.

Plant material (fresh fruit and vegetables, cut-flowers and nursery stock) entering the NT must comply
with legislation and have accompanying certification to confirm that these requirements are met.

The NT accepts plant health certificates and interstate certification assurance (ICA) certificates.

Method:

An ongoing inspection program is maintained at NT florists, nurseries, and fresh fruit and vegetable
importers to inspect produce from risk areas of Australia.

Targeted pests include western flower thrips, spiraling white flies, Mediterranean fruit flies, banana
flies, cucumber flies and red imported fire ants (RIFA).

The NT targets RIFA as a particularly serious environmental and agricultural pest and high-risk
materials which may harbour this pest are routinely inspected on arrival by the RIFA surveillance
officer.

Results:

The NT has maintained freedom from these targeted pests.
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PROJECT: Surveillance for Exotic Fruit Flies

Project Officers: I. Haselgrove, B. Dille y, J. Peart, A. Jacks, C. Ellis, E.
Conway, J. Starr and D. Salter

Location: Territory-wide

Objective:

To make early and timely detection and identification of exotic and interstate fruit flies which
are not endemic in the NT.

Background:

Monitoring for pest species of fruit flies occurring interstate and overseas but not in the NT is carried
out on a fortnightly basis during the dry season or more frequently if conditions require it.

Strategic monitoring grids are located throughout the main urban areas and across the great majority
of horticultural production areas of the NT.

Early detection of pest species is extremely beneficial for both feasibility and cost of eradication.

Method:

Lures are assembled in Darwin and dispatched to the regions monthly. Since December 2003, AQIS
personnel have serviced Nhulunbuy with materials supplied by DBIRD.

All specimens (except those from Alice Springs and Ti Tree) collected from traps are sent fortnightly to
the Darwin office for identification. Procedures are in place to enable Alice Springs to identify catches
in Central Australia.

Results:

A single Bactrocera parafrauenfeldi was detected in the Darwin region on 02 February 2004. This fly is
an endemic species, but is rarely trapped.

No exotic flies were trapped during the period covered by this report.
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PROJECT: Surveillance for Red Imported Fire Ants

Project Officers: B. Dilley, C. Ellis, A. Jacks and J. Swan

Location: Territory-wide

Objective:

To detect as early as possible any red imported fire ant (RIFA) incursion in the NT by passive
and active surveillance methods.

Background:

RIFA, Solenopis invicta is an exotic ant species first detected in Queensland in early 2001. An
eradication program for this pest is currently under way throughout the greater Brisbane area. RIFA is
a serious agricultural and social pest that can affect our lifestyle. It can adversely affect our
agricultural, horticultural and tourism industries, and may become a severe nuisance to the general
public. Native flora and fauna, infrastructure, equipment and machinery could also be affected.

Early detection is extremely important, since it will reduce the cost associated with potential
eradication.

All areas of the NT are at risk of an invasion by RIFA. However, the three major urban centres of
Darwin, Katherine and Alice Springs are at a high risk. Monitoring is therefore concentrated in those
areas.

Methods:

Surveillance is conducted through a range of strategies that were described in the 2002-03 Technical
Annual Report. High-risk sites are checked on a monthly basis.

Results:

Visits were conducted to 35 new sites during the year after receiving reports from members of the
public and from high-risk industries. The sites were physically checked for RIFA, logged by GPS and
ant samples were taken for identification. No RIFA were found.

Although this ant is very similar to the local ginger ant, not many enquiries concerning this pest were
received. No RIFA were detected in the NT during the year.
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PROJECT: Post-Barrier East Timo r Surveys for Exotic Plant
Pests and Diseases

Project Officers: E. Crowson and E. S. C. Smith

Location: Darwin and Katherine regions

Objective:

To conduct six-monthly surveys to detect incursions by exotic plant pests, diseases or weeds
and exotic bees or their parasites in the main military and refugee activity areas during the
East Timor disturbance of late 1999.

Background:

In the wake of the East Timor political disturbances in 1999, two initial surveys (NT surveys 1 and 2)
were conducted by DBIRD. They were done in October-November 1999 and May-June 2000 and were
reported in the 1999-00 Technical Annual Report. A subsequent survey (NT survey 3) was conducted
in May-June 2001 and was reported in the 2000-01 Technical Annual Report. Another survey (NT
survey 4) was conducted in December 2001-February 2002.

Following consultations with Agriculture Forestry and Fisheries ñ Australia, Biosecurity Australia
requested for regular surveys to be performed as part of an Australia-wide post-barrier exercise. A
consultancy agreement entitled ìEast Timor ñ Post Barrier Surveys in the Northern Territoryî was
concluded with the Commonwealth Government in April 2003 to conduct two surveys per year: one
during the wet season and the other during the dry season.

Two surveys were conducted, from 12 August to 21 November 2003 (NT survey 7) and from 26 April
2004 to 27 August 2004 (NT survey 8).

Results:

During the first survey, a total of 21 samples were collected and submitted for identification. These
were mainly weeds, insects and fungal diseases.

During the second survey, five samples were collected for identification. Some samples have not yet
been identified by specialist staff. Some sites which had been previously examined during Post-East
Timor surveys could not be visited within this period due to heightened security alerts. Thus, access to
the Tindal RAAF base was delayed until late August 2004.

No new or targeted insects or fungal diseases of economic importance were identified. However, the
giant sensitive weed, Mimosa pigra was detected nine times on separate sites on the RAAF golf
course. This weed was not apparent in the previous two surveys and it was thought that the previous
eradication attempt had been successful. Similarly, Eulopia graminia (a ground orchid) was detected
at two sites on the Darwin golf course. This is an introduced species with a potential to become a
problem weed. Botanists from the Department of Infrastructure, Planning and Environment and North
Australian Quarantine Surveillance identified the samples. Both specimens appeared to be growing in
garden mulch. Responsible persons at the golf clubs were advised of their presence and were
provided with recommended treatment methods.

Katherine roadside verges were regularly travelled by specialist quarantine and plant health personnel
who continue to look for any suspect plants, bees or symptoms of plant damage.
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PROJECT: Management and Resp onses to Incursions of New
Pests and Diseases

Project Officers: All Branch Officers

Location: NT-wide

Objective:

To provide a timely response to incursions or potential incursions of new exotic pests and
diseases to increase the feasibility of eradication and minimise its cost.

Background:

The NT has the potential to be the first place of entry for both interstate and international exotic pests
and diseases that can affect the horticultural and agricultural industries and the community.
Experience has shown that early detection and rapid response can increase the feasibility of
eradication and greatly reduce costs. The Plant Health Branch has primary responsibility for the
surveillance, detection, identification and, (at least) the initial response to any incursion of a previously
unreported plant pest or disease.

Method:

Detection of an organism considered not present in the NT requires a situation report, which then
requires the involvement of a specialist to identify a potentially new pest or disease. The report must
be confirmed and notification must be given to appropriate senior staff, legal officers, Ministerial staff,
specialist interstate plant pest/disease committees and Commonwealth and State authorities.

Management team structures and tasks have been established and any incident is managed
according to the Departmental Response Plan.

The Quarantine Section conducts an early investigation of the incident, puts in place containment
operations and arranges resources. It would also be required to assist in developing procedures to
maintain market access of plant material, in case it is affected.

Results:

The Branch was involved in several incidents relating to exotic pest and disease incursions during the
year:

The swollen helicella snail Cochlichella barbara (Linnaeus) (Eupulmonata: Helicidae) was detected on
one property near Alice Springs. This species is widespread across the eastern States and can be a
pest by contaminating grain harvests. Surveys are currently under way to determine how widespread
this snail is around Central Australia.

The cottony cushion scale Icerya purchasi is a minor pest of citrus in the eastern States but is normally
kept under control by a coccinellid predator. It was detected on two properties in Alice Springs. If
required, natural enemies will be released for its control.

The currant-lettuce aphid Nasonovia ribis-nigri, a major pest of lettuce in Europe and NZ is considered
to have arrived in Tasmania in January 2004. Eradication is not possible. However, movement
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conditions for susceptible produce to the mainland have been initiated. Searches throughout Darwin,
Katherine and Alice Springs were conducted on host plants, but no aphids were detected.

Surveillance programs that target fruit flies exotic to the NT and the red imported fire ant were
continued throughout the year and are reported elsewhere.

PROJECT: Plant Health Reporting Requirements

Project Officers: I. Kilduff, E.S.C. Smith, I. Miller, J. Alcock and V.
Kawaljenko

Location: Darwin

Objectives:

To develop responses to potential incursions of plant pests and diseases.

To provide timely and appropriate reports on plant health policy and operations.

Background:

The Plant Health Branch has the prime responsibility for plant quarantine within the NT and to
maintain interstate trade in plant products. To operate effectively, these functions require an
appropriate framework for operational procedures and a reporting system to meet the Territoryís
national and international obligations.

Method:

Various members of the Branch are delegates on national committees to provide consultation and
reporting functions necessary for the effective operation of national and State/Territory plant health
responsibilities.

Results:

During the year, the Branch maintained representation on, and reported to, the following technical
committees:

• Plant Health Australia;
• the Executive Committee for the Cooperative Research Centre for Tropical Plant Protection;
• the Product Integrity and Security Committee;
• the Signatories Working Group;
• the Plant Health Committee;
• the Domestic Quarantine Market Access Working Group;
• the Registration Liaison Committee;
• the Consultative Committee on Exotic Plant Pests;
• the Consultative Committee on Exotic Plant Incursions;
• the North Australian Quarantine Strategy Stakeholdersí Committee;
• the North Australian Quarantine Strategy Technical Advisory Panel;
•  the North Australian Quarantine Strategy Joint Operational Group;
• the Black Sigatoka Technical Working Group;
• the National Diagnostics Network Steering Committee;
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• the National Vegetable Pathology Working Group;
• the Torres Straits Fruit Fly Technical Advisory Panel;
• the Scientific Advisory Panel for the National Grapevine Leaf Rust Eradication Program;
• the National Monitoring Group for the Imported Fire Ant Eradication Program; and
• the Mangoes to China Market Access Steering Committee.

Appropriate NT responses were carried out for surveillance and eradication programs within the NT
(as reported elsewhere in this Technical Annual Report) and for pest incursions in other States. The
latter included participation in the decision-making processes, generally via teleconferences, of the
Red Imported Fire Ant Eradication Program and incursions of the currant-lettuce aphid Nasonovia
ribis-nigri and citrus canker.

PROJECT: Grapevine Leaf Rust Eradication Program

Project Officers: S. West, G. Schultz, M.  Black, S. Smith, S. Hornby and G.
Hore

Location: Berrimah Farm

Objectives:

To complete property surveys of Palmerston and the Greater Darwin rural area and identify the
locations of all grapevines.

To sample all grapevines and identify those with symptoms of grapevine leaf rust (GLR).

To remove all vines diagnosed with the disease and revisit all removal sites to ensure there is
no re-growth.

To conduct ongoing monitoring on all remaining grapevines in Darwin, Palmerston and the
Greater Darwin rural area for GLR.

Background:

GLR is caused by the fungus Phakopsora euvitis. It was detected in a suburb of Darwin on 17 July
2001. The National Grapevine Leaf Rust Eradication Program (NGLREP) commenced in March 2003.
A quarantine area for GLR was gazetted on 14 April 2003. Phase 1, surveying all Darwin and
Bakewell properties, was completed by 30 June 2003.

Results:

Phase 2, surveying the remainder of Palmerston and removing all known infected grapevines in
Darwin and Palmerston, was completed by December 2003. A total of 38,934 properties were
surveyed. During Phases 1 and 2 a total of 817 grapevines were located on 482 properties. Of these
489 grapevines were removed because they either tested positive for GLR or were volunteered for
removal.

Phase 3 commenced in January 2004 and focused on ongoing monitoring of all remaining grapevines.
Any grapevine that tested positive for GLR was removed. All removal sites from Phases 2 and 3 were
visited and any regrowth was treated with herbicide.
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Phase 3 was completed by June 2004. The grand total for the program was 39,007 properties
surveyed, and 510 properties were identified with grapevines. Only 256 grapevines remained on 193
properties by the end of this phase.

The Scientific Advisory Panel (SAP) revisited Darwin in January 2004. It reviewed the scientific
component of the eradication program and the research project on the pathology of GLR and
resistance identification, which is funded by the Grape and Wine Research and Development
Corporation.

The Wine makers Federation of Australia, on behalf of the grape growers and wine makers in
Australia, contributed $3,500 to the research project by providing 429 different cultivars, as 2,600
grapevine cuttings, to screen for immunity or resistance to GLR.

SAP also reviewed the identification of the potential for GLR to infect native grapevine species
Ampelocissus acetosa and Ampelocissus frutescens. It recommended the surveying of Ampelocissus
spp. NGLREP surveyed over 1,100 Ampelocissus spp. plants in known GLR hotspots. Fifty-four plants
were identified as sentinels and individually sampled. All surveyed and sampled plants were negative
for GLR. The 54 sentinels will be included in all future ongoing monitoring.

The program has continued to monitor a selected number of grapevines in Katherine, Adelaide River,
Batchelor, Corroboree and Pine Creek. All grapevines were negative for GLR.

Ongoing surveys for GLR in Borroloola, Groote Eylandt, Kununurra, Nhulunbuy, Bathurst Island and
Melville Island are included in the NAQS annual surveys of these regions.

Media and Consultation

There has been ongoing coverage by the local media through television, radio and local papers. The
program has also been featured in national newspapers and grape and wine industry magazines.

The website has continued to receive hits and provided the best platform to communicate to the grape
and wine industries. The monthly newsletter is posted on that site. The newsletter is also circulated to
a broad network from industry and government across Australia.

All members of the NT Legislative Assembly based in Darwin have been notified of the activities of
NGLREP staff in order to avoid misinformation on the programís activities.

Commercial grape growers in Ti Tree have been briefed on the programís progress.

The National Vine Health Steering Committee, a national committee made up of State and
Commonwealth agencies and grape and wine industry representatives has been briefed on the
programís progress. This is the peak government and industry committee on all matters relating to the
health status of grapevines in Australia, including any potential threats from overseas.

NGLREP provided displays and public awareness material at the Fredís Pass Show, Darwin Show
and the Garden Spectacular, as part of DBIRD sites.

Conclusion

The 2003-04 financial year will see the completion of Phases 2 and 3 of the work plan. This is the
critical lead up time to the required two-year disease free period, prior to declaring the region GLR-
free. This goal appears to be achievable.
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PROJECT: National Grapevine Leaf Rust Eradication Program
(NGLREP) – Pathogen Testing Service

Project Officers: A. Daly, C. Burnup,  R. Pitkethley and C. Hennessy

Location: Darwin

Objective:

To provide NGLREP with a diagnosis of the disease status of grapevine specimens submitted
during the program and to preserve the specimens in the Plant Pathology and Mycology
Herbarium.

Background:

Following the detection in a Darwin suburb in 2001 of the exotic disease grapevine leaf rust (GLR),
which is caused by the fungal pathogen Phakopsora euvitis, the eradication program NGLREP was
initiated. It was funded by the Commonwealth and State Governments. The aim was to remove all
infected vines of Vitis sp.

Method:

Specimens from properties in Darwin, Palmerston and rural areas (including Katherine) are submitted
almost on a daily basis during the program to determine whether they are infected with the GLR
pathogen. Grapevines confirmed as infected with the pathogen are subsequently removed from the
property of origin. Specimens of the native grapevine species Ampelocissus acetosa and A. frutescens
are also collected for analysis from plants which are in close proximity to areas where GLR has
occurred. These plants were included in the survey following the discovery during laboratory
experiments that they were susceptible to the rust. Specimens collected during the program are
pressed, dried and stored in the herbarium for future reference, if required.

Results:

The eradication program entered its fifth round of testing just before 1 July 2004 when approximately
260 vines remained in the survey areas.

Examinations were conducted on 1,207 specimens of Vitis spp. (included 431 new samples).

Out of those examined, 190 (16%) Vitis spp. were infected with GLR.

Also, 116 (10%) Vitis spp. were infected with grapevine downy mildew (Plasmopara viticola).

NB. Some specimens had dual infections of GLR and downy mildew.

None of the 79 specimens of Ampelocissus spp. examined (including many from the DNA herbarium
collection located at Palmerston) were infected.

A survey was also conducted in the Darwin Botanical Gardens as part of a search for alternative
hosts. No plants were found to be infected with GLR.
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PROJECT: Plant Health Legislation

Project Officers: I. Kilduff, I. Miller and E. S. C. Smith

Location: Darwin

Objective:

 To facilitate appropriate legislation to enable the NT to trade in plant products and maintain its
relative freedom from incursions of plant pests and diseases.

Background:

The existing Plant Diseases Control Act 1979 has deficiencies that were identified in an NT
Quarantine Review in 1999. Occurrences of the exotic fruit fly and Panama disease have also tested
the usefulness of the Act, while control of diseases such as grapevine leaf rust require legislative
provisions that enable effective survey and eradication activities.

Method:

The process to seek approval to draft new plant health legislation for the NT began in November 2002
and was based on a recommendation in the NT Quarantine Review on quarantine procedures in the
NT during 1999. Parties interested in the Territory's plant-based industries and related industries were
consulted as part of the initial process.

In June 2003, the NT Government approved drafting of a new Plant Health Bill and the release of a
public discussion paper. The discussion paper was widely distributed and outlined the necessity to
create awareness for new plant health legislation and the type of changes being proposed. The paper
invited public comment to assist in the preparation of drafting instructions. The discussion paper was
explained at a series of public meetings during the latter half of 2003.

As a result of public consultation, an examination of interstate legislation and consideration of the
existing NT legislation, the drafting instructions for the proposed Plant Health Bill were forwarded to
Parliamentary Counsel in June 2004.

Further public consultation will take place after the initial drafting and before recommending that the
Bill be introduced in the Legislative Assembly.

Results:

Parliamentary Counsel has yet to commence drafting the Bill.

Management staff developed policy and liaised with other relevant personnel in the development of
this legislation.
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HORTICULTURE

SERVICE: HORTICULTURE INDUSTRY
DEVELOPMENT

Program: Horticulture Industry Development

Sub-program: Sector Liaison

PROJECT: Cittgroup Activities for 2003-04

Project Officer: M. Connelly

Location: NT

Objective:

To ensure that Northern Territory citrus growers are provided with relevant
workshops/seminars/field days to improve their knowledge.

Background:

Citrus information and technology transfer groups (Cittgroups), are groups of local growers who meet
informally on a regular basis, usually on a grower's property.

Cittgroups operate in the major production areas of Australia, including the Riverina in NSW, Murray
Valley in Victoria/southern NSW, the Riverland of South Australia, Queensland, Western Australia and
the Northern Territory. New Cittgroups are currently being formed in the north and central coasts of
NSW.

How are they run?

Each region has a paid part-time coordinator, funded through the national research and development
program. The role of the coordinator is to facilitate the operation of Cittgroups in a region and in
particular to work with growers to decide on topics, organise venues, conduct meetings and coordinate
guest speakers.

Meetings are usually held at a different growerís property each time, on a topic or topics decided upon
by the growers and the coordinator. Guest speakers and sponsors may be invited to share relevant
and up to date information. Topics are decided upon at a local level and can cover any aspect of citrus
production and marketing that the growers wish.
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Activities

Benchmarking workshop 14/12/02.

Pack house demonstration 06/03/03.

IPM workshops from the Katherine and Darwin regions 10/05/03, 31/05/03.

Irrigation field day 04/10/03.

Outcomes

More citrus growers are benefiting from the program.

Kununurra citrus growers are included where possible in all Cittgroup activities. This is seen as an
important link in the future development of a northern Australian citrus industry.
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Sub-program: Major Industry Projects

PROJECT: Mango Supply Chain Code of Practice

Project Officers: D. Hamilton and G. Owens

Location: Berrimah Farm

Objectives:

To assist the NT Mango Industry Association (NTMIA) with the development of a mango
industry code of practice document that addresses commercial relationships between supply
chain members and best practice handling.

To provide assistance to relevant peak bodies to give the code of practice national support and
exposure.

Background:

In April 2003 NTMIA in conjunction with the NT Government held a two-day meeting at Parliament
House in Darwin to develop a mango industry code of practice. Present were representatives from the
ACCC, the Office of the Retail Grocery Industry Ombudsman, the Office of Senator Ron Boswell, the
Australian Mango Industry Association AMIA), the Australian Retailers Association, Horticulture
Australia Limited (HAL), supply chain members, QFVG and other farmer national organisations,
Australian Trucking Association NT, and supply chain member representatives. At the completion of
the meeting a first draft code of practice document was prepared.

Activities

A meeting was held at Bundaberg on 26 May 2003 to ratify final draft between working group
members.

Developed a mango code of practice funding proposal on behalf of NTMIA to HAL (May 2003).

The working group met at HAL in Sydney with the Australian Chamber of Fruit and Vegetable
Industries on 10 September 2003.

Handed over the administration of the project to AMIA (February 2004).

Outputs and outcomes

Funding proposal to HAL was successful.

HAL recognises the importance of the mango code as a template for the horticulture industry code of
practice.

Consultative draft document for public comment released at the 4th Australian Mango Industry
Conference in Bundaberg, 29 May 2003.

Committee formed in September 2003 to develop legal opinion on wholesalersí terms of trade for
inclusion in the code document.
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Administration role transferred from NTMIA to AMIA.

PROJECT: Mango Harvest Labour Strategy

Project Officers: D. Hamilton and G. Owens

Location: Berrimah Farm

Objective:

To facilitate the development of self-directed industry/stakeholder groups to address mango
harvest labour issues.

Background:

NTMIA initiated a forum in November 2002 to address harvest labour shortages experienced during
the season. A group of representatives from labour service providers, NT/Commonwealth government
departments, tourism related organisations, NTHA and others convened to identify key issues
impacting on the supply and maintenance of mango harvest labour. The group became know as the
mango harvest labour strategy group (MHLSG).

Activities

An MHLSG forum was held in July 2003 and April 2004 to develop strategies.

A pre-season information night on harvest labour issues was held for the mango industry (September
2003).

A post-season presentation was made to the mango industry on progress of MHLSG (December
2003).

Outputs and outcomes

An information night was held with keynote speaker presentations at Taminmin High School.
Presentations covered the role of the harvest office, awards and workplace agreements, immigration
issues, accommodation provisions for workers, OH&S issues, taxation and superannuation,
Centrelinkís role and crop forecasting (September 2003).

MHLSG developed strategies with action plans to address issues (July 2003).

MHLSG formed a committee to oversee coordination of strategies (April 2004).
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PROJECT: Endorsed Wholesaler  Program/Quality Out-turn
Reporting Service

Project Officers: D. Hamilton and G. Owens

Location: Berrimah Farm and NTHA office

Objectives:

To assist the mango industry to take on more of an administrative support service role for
industry projects.

To assist industry to be better able to deal with disputes between growers/packers and
wholesalers.

Background:

NTMIA owns and directs the endorsed wholesaler program (EWP) each mango season to promote
wholesalers who sign written agreements with growers. The terms of the agreement set out a set of
guidelines relating to best practice fruit handling and commercial transactions between the parties and
address issues of accountability, transparency and fair-trading. An integral part of the program is the
quality outturn reporting service conducted in the market, which is available to both parties to monitor
and fine tune fruit quality. Traditionally NTMIA has administered the program. In 2003 it was agreed
that NTHA would do this on behalf of NTMIA.

Activities

Supervised and coordinated the hand-over of administrative support to NTHA.

Market visits and presentations were made to wholesalers in Brisbane, Sydney, Melbourne and
Adelaide central fresh produce markets (August 2003).

Pre-season presentation was made to the NTMIA general meeting on EWP (August 2003).

Post-season presentation at the NTMIA general meeting was made on quality outturn reporting
service (December 2003).

Assisted NTHA to develop a protocol for dealing with disputes between growers and wholesalers.

Outputs and outcomes

Twenty-six endorsed wholesalers enlisted for the 2003 mango season.

Pre-season presentation of report to NTMIA members/non-members on outcomes of EWP market
visit.

Post-season presentation of report to NTMIA members/non-members on results of outturn reports.

Fruit quality problems addressed on farm and recommendations provided in relation to quality outturn
reports.

Grower and wholesaler disputes addressed through NTHA.
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PROJECT: Local Best Practice Project - Improving the
Sustainability of the Katherine Horticultural
Industry through Local Best Practice Groups

Project Officers: G. Azam, J. Bird and C. Wicks

Location: Katherine Region

Objectives:

To facilitate the improvement of horticultural crop management practices in the Katherine
region.

To facilitate research and development activities for the horticulture industry in the Katherine
region.

To promote the Local Best Management Practice Group�s activities in the Katherine region.

Introduction:

On 12 December 2002, around 40 invited stakeholders in the Katherine horticultural industry met to
discuss and plan for the future directions for Katherine horticulture. One of the major goals identified in
the meeting was a move towards integrated pest management (IPM) and biological farming practices.
To ensure the goals are achieved, the industry and DBIRD will work together to develop horticulture in
the Katherine region.

Method:

To achieve this goal, the two groups jointly developed a project called ëKatherine Local Best
Management Practicesí. The main objective of the project is to improve management of pests and
diseases, soil quality, water use and supply chain of horticultural produce. These measures will assist
the Katherine region to produce consistently high quality produce as well as increasing the
environmental sustainability of the Industry.

On 11 June 2003, around 30 growers from the Katherine horticultural Industry took part in the planning
for implementing of a training strategy and a local best management practice project. Local best
management practices are mainly based on the Katherine region including the Florina area, Katherine
Town, the Venn area and Mataranka. Within the area, the local best management practices of various
crops such as mangoes, citrus and annual fruits and vegetables will be monitored and identified by
DBIRD.

DBIRD surveyed horticultural properties in the Katherine district to collect baseline information on crop
management practices in the region and needs of local best practice groups. A total of 65
questionnaires were sent to Katherine region growers, out of which 39 were returned. This represents
a 60% response. In the mango industry 67%, 54% and 38% of the growers would like to know more
on IPM, biological and organic farming systems, respectively. In the citrus industry 75%, 63% and 38%
of growers are keen to know about IPM, biological and organic farming systems, respectively. In the
annual fruit and vegetable industry 80% of growers would like to know more about all practices.
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Results:

The Venn, Katherine Town and Florina areas have high needs for IPM training and biological farming
practices and moderate needs for organic farming systems. In the Mataranka area, there were
comparatively fewer needs for all practices. However, growers are keen to know about all practices
through training workshops, group discussions and field trials.

Two thirds of growers in the Katherine horticultural industry felt that they had insufficient knowledge of
biological farming practices, the soil food web, organic farming systems and integrated pest
management. The majority of the growers would like to learn more about these practices. However,
organic farming was not their most favoured farming system. Integrated pest management has
demonstrated to growers in Katherine the greatest benefits followed by biological farming practices.

To enhance the activity of the local best practice project in 2004 DBIRD sought specific grower needs
as well as an industry acceptable goal for Katherine. These were identified through interviews with 17
growers in the Katherine district. Sixteen growers agreed to the following statement: ìIt has been
suggested by the Katherine horticulture advisory forum that achieving sustainable horticultural
production may be a more suitable goal for Katherine growers than specifically aiming for a biological
production system.î

Most growers had more than one improvement they would like to make to their horticultural
enterprises over the next five years. The 17 growers had 52 items of improvement they would like to
make. These items could be grouped into 19 different areas of improvement. Of these 19 different
areas, 11 were listed by more than one grower. The top five (in order of popularity) were:

• Improve yields (e.g. increase flowering, reduce fruit drop, better timing for markets).
• Improve nutrition management (e.g. nutrient testing, better fertiliser applications).
• Expand orchards.
• Improve pest management (tip-borer, termites and dimpling bug all mentioned plus the need to

practise IPM).
• Improve irrigation management (changes to infrastructure as well as better management).

The growers were then asked what they would need to make the improvements listed above. There
were 45 different needs, which can be grouped into 10 different areas of need. The top five (in order of
popularity) were:

• Money (including better prices, cost sharing by retailers, lower charges across a range of areas).
• Education/Information (e.g. on markets, quality assurance, new technology).
• Research (on-farm, study tours, new technology).
• Better plant nutrition programs.
• Help from DBIRD/NTG.

The growers were then asked what activities could the local best practice groups undertake that would
help them in their goal of achieving sustainable horticulture (as listed above). The growers listed 63
different activities, which can be grouped into 11 different activity areas. The top five (in order of
popularity) were:

• Nutrition (including comparisons between strategies, calcium management, fertigation).
• Irrigation management.
• IPM, including assessment of economics of insect-pest control, insecticide resistance

management and development of insect management strategies.
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• Fruit handling.
• Improving soil health through better soil biology and composting.

This list of activities that the local best practice group should undertake will provide the basis for the
local best practice group strategy for the next two years. The three main activity areas (nutrition,
irrigation and IPM) will be met through regular meetings and training exercises. The areas of lower
priority or areas that have a large external influence will be addressed through a range of strategies
including the use of external experts and one-on-one-extension activities.

However, the main needs identified by the growers to assist in their farm development were in areas
outside the immediate scope of the local best practice groups. These needs were associated with
improved farm technology, business management and marketing skills as well as with improvements
in the financial systems inherent in the horticulture industry. A number of these areas (financial
transparency, improved market remuneration) would need to be addressed by industry bodies with
facilitation from DBIRD. Other needs such as new technologies and new management practices could
be identified and introduced to Katherine growers through internal and external funding of visiting
experts and of tours of other growing regions which could again be facilitated by DBIRD. The area of
business and market training could be provided or facilitated by DBIRD.

A complete strategy should be developed to meet all these needs. As some of the needs are complex
and/or industry related, it is suggested that a whole-of-industry strategy be developed with the full
participation of all stakeholders in the NT horticulture industry.

Based on industry needs, two mango flowering IPM workshops were held at growersí properties in the
Katherine region in 2003. Twenty-six growers attended these workshops. One of the major tasks of
the participants was to collect mango pests from mango orchards and identify them. Participants
enjoyed the workshop and commented that they had learnt new things. In addition, DBIRD has
finalised and circulated insect-pest-monitoring data sheets to improve growersí knowledge of IPM.
DBIRD has also organised various local best management practice group discussions for growers to
exchange knowledge and share experiences in crop management practices.

Mango flower thrips, apple dimpling bugs, red banded thrips and flower caterpillars are among the
important insect pests of the mango flowering season. The lacewing is a predator of these mango
pests. A trial was conducted in a commercial mango orchard at a growerís property to look at the
effectiveness of the lacewing against these pests. The trial results indicate that the lacewing is not an
effective biological control agent of mango pests in Katherine conditions. Further research is needed
to conclude the effectiveness of the lacewing against mango pests in the Katherine district.

A number of times the Katherine local best practice project collaborators tested their soil and leaf
samples to monitor the nutrition status of crops. The nutrition status of crops was good. Based on
industry priorities, a mango-pruning workshop was organised with the Katherine horticulture industry.
The workshop was focused on mechanical and hand-pruning techniques of both small and mature
trees. About 20 growers attended the workshop and commented that it was useful for the industry.

Based on the second survey results in 2004, DBIRD has organised local best management practice
group discussions and many growers were helped by learning how a neighbour had solved a similar
problem. About 200 people have attended these meetings. Based on industry needs, a citrus leaf
miner management workshop was held at a growerís property and five growers attended the
workshop. A citrus leaf miner management strategy will be developed by DBIRD with input from the
local industry. Additionally, a number of workshops including on melon sea-freight, orchard spraying
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and managing farm safety were organised with the local industry and large numbers of people
attended.

Finally, according to industry needs, DBIRD will also organise a number of workshops/meetings with
the industry on water management, soil biology, fruit handling techniques, pruning, composting,
marketing and mango sunburn control, in the future.

PROJECT: Citrus Plantings Survey (NT)

Project Officers: C. Wicks, M. Connelly, T. Maddern and D. Bryce

Location: The Horticulture Districts of the Top End

Objective:

To survey the citrus industry of the Northern Territory for tree types and number.

Background:

This project will allow the NT citrus industry to adopt the Sunraysia land information system (SunLIS)
methodology for the management of detailed citrus planting information. SunLIS is based on the
geographical information system (GIS) technology to enable spatial collection, storage and
manipulation of citrus planting data.

The resulting system will:

• Enable spatial collection, storage and manipulation of citrus planting data to improve planting
statistics, industry planning and provide a platform for improved crop forecasting.

• Be consistent with that of the Murray Valley Citrus Marketing Board and a national system to be
adopted by all major Australian citrus regions.

• Have the potential to be adopted by other horticultural industries e.g. the mango industry.

Method:

Aerial photography in Darwin and Katherine by NTG. Image analysis by DBIRD in Katherine and the
NT Citrus Growers Association.

As many properties as possible are surveyed in both Darwin and Katherine. The survey collects GPS
points and data on tree numbers and history.

The survey usually takes a couple of hours per property. The original plan had an industry member
conducting the surveys in Darwin. Now DBIRD has conducted all surveys for Darwin and Katherine.
Only a few surveys remain to be done. Surveys are taking two to three hours as growers take the
opportunity to discuss general issues with DBIRD staff.

The database and other information will be developed and published by DBIRD.

The NT Government provided the services of a GIS officer, which other regions do without. This is
especially useful as the level of cadastral and mapping data is limited in the NT. A large amount of
ground-proofing and laborious map creation has been required in the NT.
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A larger portion of the citrus properties (in terms of tree numbers) has not been photographed
previously. This has meant that aerial surveyors have had to be contracted.

Activity in 2003-04

Produced location maps for the aerial survey group showing citrus property locations in Katherine and
Darwin rural, which require aerial photographs.

Mapped and surveyed citrus properties in Katherine using the supplied aerial photographs (Florina
Road and Hendry Road).

Generated orders for the aerial survey group showing exact location of citrus properties that need to
be photographed. These included Fox and Napier Roads, Katherine; Lakefield Station and Mataranka;
and Barr, Gregory, Wyatt and Stephens Roads, Marrakai. All these have been surveyed but have to
be mapped.

Located and mapped properties in Darwin rural from aerial photographs and cadastral map.

Received 29 completed survey forms and associated property maps with patches marked.

Updated maps and entered information in the database for 27 properties outlining crop plan.

Three properties have yet to be surveyed

In 2004 a database of citrus properties will be sent to the ACG.

A summary of the database as it stands in 2004 is shown in Table 1.

Table 1.  The initial results of the survey of citrus properties in the Top End

Number of
growers

Number of
lemon trees

Number of
grapefruit trees

Number of
lime trees

Number of
mandarin trees

Darwin 16 1,200 9,626 7,604 0
Katherine 5 16,100 14,106 116 320
Total 21 17,300 23,732 7,720 320

Farm plans will be sent to the growers for confirmation in late 2004. Any changes required will then be
made and a final farm plan with photograph will be sent to each grower. A final database will be sent
to CGA in June 2005.
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Program: New and Improved Products

Sub-program: Improved Mango Varieties for the NT

PROJECT: The Australian N ational Mango Breeding Project

Project Officers: V. Kulkarni and G. Dunker

Location: CPHRF

Objectives:

To develop improved mango cultivars for the domestic and export markets through a hand
pollinated hybridisation program. It was recognised that each region may have some differing
objectives but many would be common to all regions. The specific aims of the project were
initially set as follows:

To develop hybrid cultivars with superior fruit quality and production characteristics that are
suited to the various mango growing regions in Australia.

To generate a minimum of 50 individual hybrids for each parental combination over three
years.

To generate some quantifiable data on the inheritance of characters and the combining ability
of specific mango cultivars.

Selection and culling of hybrids is being carried out at both locations where they are planted, Mareeba
and Darwin. The most promising selections are being propagated for testing in each of the various
agro-climatic regions. The broad objectives of the program have been to develop cultivars with the
following characteristics:

Dwarfness: Reduced tree vigour and size is desirable as Kensington Pride (KP) is over-vigorous at the
expense of cropping in the hotter growing districts.

High productivity: Mangoes are generally low producers compared with other species such as
avocado or stone fruit, while among mangoes KP is a low producer, on average producing between 5
to 10 tons per hectare.

Fruit size (400 g ): The current domestic market has a preference for fruit ranging from 325 to 400 g
making trays of 18 to 20 fruit.

Fruit colour (good blush): Both Australian and export markets prefer fruit with high blush.

Retention of the KP flavour: The Australian market and many of our export markets recognise the
unique flavour of KP as its greatest asset.

Reduced sap burn and post-harvest problems: One of the greatest post-harvest fruit quality problems
with KP is skin browning and sap related injuries. Any reduction in this problem will significantly
increase fruit quality.

Longer shelf life: The shelf life of KP is relatively short; lengthening of the storage times will improve
access to export markets.



Horticulture

252

Reduced physiological disorders in the fruit: Physiological disorders in the current varieties are seen
as a major fruit quality problem that is hard to control using management techniques. Susceptibility to
specific forms of disorders is cultivar related.

Early maturing: Cultivars that produce fruit earlier than KP have a distinct market advantage,
especially in the NT.

Reduced susceptibility to disease: In certain growing districts pre-harvest diseases such as bacterial
black spot are a major limiting factor to the production of late cultivars. Any reduction in susceptibility
to this and other diseases will improve productivity and fruit quality.

Method:

The project activities can be grouped into fthe ollowing four phases in chronological order.

Phase 1, Hybridisation

This phase was completed in 1997 and involved the generation of hybrids by using hand pollination
methods. The hybrid seeds were germinated at the centres they were made, and budwood was sent
to Ayr to graft on to KP stock for planting at Southedge Research Station, Mareeba, Qld for initial
evaluation. The original hybrid seedlings were planted in the NT at the Coastal Plains Horticultural
Research Farm near Darwin.

Phase 2, Initial selection and characterisation

The second phase of the program involves the initial screening of hybrids for desirable types and
collecting data on the specific characteristics for inheritance analysis. This screening is being done
using the progeny planted at the two sites, Southedge and Coastal Plains. Southedge was chosen
because the cooler night temperatures and elevation there stimulated the hybrids to flower at a
younger age than in warmer areas. Detailed evaluation commenced in the 1999-00 season and is
likely to continue until 2005.

Phase 3, Detailed regional testing

The third phase of the program involves the planting of replicated trials in nine agro-climatic regions to
compare and evaluate the most desirable selections from the initial screening (phase 2) of the
program. Data gained from these trials will be used to evaluate the commercial suitability of selections
for the different growing regions in Australia and to prepare applications for Plant Breedersí Rights.
The nine regions are Carnavan, Kununurra, GinGin WA, Darwin, Katherine, Mareeba, Burdekin,
Bundaberg and northern NSW.

Phase 4, Market testing

The fourth phase of the program covers market testing and commercialisation of potential hybrids.
This phase will involve market testing in the domestic and export markets of commercial quantities of
fruit grown in grower-cooperator orchards. This phase will overlap with phase 1.
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Work done this year

Evaluation: Flowering in 2003 was very poor . Only 155 hybrids flowered - very sparsely. Most of these
were described earlier. Fruitset was also very poor. Therefore no desriptions were recorded this year.
Flowering in Mareeba was significantly better than in NT. By the end of this year, most of the hybrids
in Mareeba would have been described. All data on evaluation of fruits from the two sites was pooled
together.

Hybrids in the older block at CPHRF were evaluated for tree vigour (vigorous, moderately vigorous or
dwarf), canopy density (dense or open), and trunk diameter (high, medium or low). Most hybruids were
vigorous, and had high diameter indicating high tree vigour. Canopy density was equally distributed
into dense or open. Twenty six low vigour hybrids were identified. The small number of dwarf and less
vigorous hybrids will have to be monitored to test inheritance and association of low tree vigour with
parentage.

Propagation of selected progenies: It was also decided to propagate the A and B selections in the NT
at Katherine Researech Station. Twenty four promising hybrids were grafted on Kensington Pride
rootstock for planting at CPHRF and at Katherine Research Station. The Katherine site was selected
for low pest incidence and freedom from scab.

Other mango cultivars

Vanraj

This cultivar was introduced from India in 1992. In the germ plasm collection, it has proved to be a
precocious, regular bearing cultivar. Fruit maturity is slightly later than KP. Fruit is larger than KP (498
g), is very attractive, has little sap at maturity, has very high pulp recovery (78 to 80%), tastes good,
has an Indian flavour in the Alphonso flavour group, shelf life is 23 days after harvest and post harvest
dips and has very high TSS and sugar acid blend. One grower in Berry Springs planted nearly 50
trees. While it deserves to be tested on more properties, it will be a useful cultivar in future breeding
programs.

Kesar

This cultivar was introduced in 1992 and reintroduced in 1995. Plant material has been recently given
to a grower in Berry Springs. Material has also been prepared for planting at CPHRF and Katherine
Research Station. This will alos be a useful cultivar to test for export purposes. It is very popular with
consumers from the Indian subcontinent. It is a regular bearing cultivar with excellent quality. The flesh
has saffron colour,hence the name, Kesar.

Celebration

This cultivar was identified on a growerís property in 1993. It has several features such as very
attractive fruit, moderately dwarf tree, regular and precocious fruiting and reduced sap burn. However,
the physiological green/red spot disorder on the fruit seems to be a limitation. Over 15% of fruit at one
property were affected by this disorder in 2003. The spots are restricted to the skin, develop during
ripening and thus mark down the fruit significantly. No insect or pathogen was involved This disorder
was also noticed in R2E2. Further studies are warranted on etiology and management of this disorder.
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Other activities

We liased with a mango grower who is interested in establishing a domestic and overseas market for
dried mango slices. KP mangoes of grade 2 and 3 were used. The slices were dried in a large
dehydrator at BARC at 600C for 17 hours. The product was of excellent quality and was on par with
the conventional small driers. Preliminary market reports were very encouraging.

A 2 ½ year-old tree of cv. Vanraj in Berry Springs Freshly-harvested Vanraj fruit (note the small quantity of sap
from the fruit)

A tray of ripening Vanraj fruits A 2 ½ year-old Celebration mango tree

Dried slices of Kensington Pride from fruit at different
stages of ripening. The slices were dried in the dehydrator
at Berrimah (note the dark colour from over-ripe fruit).
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Sub-program: Northern Australian Cocoa Development

PROJECT: Northern Australia  Cocoa Development (RIRDC
Project DAQ-256A)

Project Officers: A. Gonzalez, C.  Wicks, C. Kelly and N. Leibel

Location: CPHRF

Objectives:

To generate an in-depth knowledge of cocoa production in northern Australia.

Using that knowledge, to refine an economic model for cocoa production with the aim of
determining the economic viability of cocoa production in northern Australia.

Introduction:

In late 1997, Cadbury Schweppes Australia approached DBIRD, Agriculture WA and QDPIF with a
proposal to commence a collaborative feasibility study to develop a cocoa industry in north Australia.
Cadbury Schweppes is concerned that the increasing demand from Eastern Europe and China,
combined with the continuing problems with supply from traditional cocoa growing areas may lead to a
shortfall in production. Currently cocoa prices are rising as forecast.

Method:

After various study tours and an economic analysis by an independent consultant, a number of
meetings were held. Those attending included representatives from DBIRD, Cadbury Schweppes, the
Rural Industries Research and Development Corporation (RIRDC), QDPIF and WA Agriculture. These
organisations agreed to form the ìNorth Australia Cocoa Development Allianceî, which will coordinate
all activities, including future commercial development, subject to feasibility of the crop. It was agreed
that DBIRD would be directly involved in cocoa yield evaluation and clonal introduction projects.

In late 2002 a full review and updated economic analysis was made of cocoa production in Australia.
This review was also used to decide if a three-year extension to the project should occur. During that
review WA Agriculture decided to discontinue its involvement in the trial. A commercial agribusiness
company, Timbercorp was initially interested in the project but after contributing funds and expertise
for 18 months, it also decided to discontinue its involvement in the trial. The review concluded that a
further three years work was both necessary and justified.

Results:

The hybrid evaluation trial has suffered some setbacks in the NT. These were due to a catastrophic
loss of shade trees as well as an extremely cold dry season in 2002. However, the removal of shade
trees has helped the planted trees in the single-density plots to start catching up with the double-
density trees in terms of growth.

A marked seasonal trend in cocoa pod production is clearly emerging. After a complete full year of
production, pod yield was associated with the ëbuild-upí, reaching maximum yield towards December
and declining very sharply by April. A slight increase in yield was observed in May 2004, but is now
coming back to levels observed in April. Pod yield is still increasing and will require close examination
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of at least another year to confirm that the pattern of pod yield occurs during the wet season. Under
the experimental conditions on which yield from four hybrids have been evaluated in the NT, there are
no real yield differences between hybrids yet.
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Figure 1. Seasonal trend in pod yield/ha of four cocoa hybrids planted at two row densities but similar
number of trees/ha

Pod size is still a matter of concern in the NT, as it tends to be on the small side. A seasonal trend in
pod size indicates that smaller pods are produced during the months where yield is the highest (Figure
2). So far, there are not apparent differences in pod size among the four hybrids under evaluation.
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Each point represents the average from four different cocoa hybrids, planted at two row densities

Figure 2. Overall trend in pod size from cocoa trees in the NT

Tree growth from the four hybrids has been followed from tree characteristics evaluated every four
months (Figure 3).
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Figure 3.  Tree height increases in four cocoa hybrids grown in single rows or double rows but similar
tree density/ha

The clonal material is growing well under permanent 50% shade.

As part of Cadbury Schweppesí commitment to cocoa research in Australia, it sponsored a Ph.D.
project in the NT by Mr Nathan Leibel, under the supervision of the University of Technology, Sydney
and the Charles Darwin University, Darwin. The Ph.D. thesis has been concluded and the dissertation
will be submitted soon. Nathan presented a seminar at DBIRD where he discussed the physiological
performance of cocoa plants in QLD, WA and the NT.

Trees that were used by Nathan are now supervised by DBIRD. The shade and different mesh
material were removed and the trees are used for experiments on the use of kaolin spray during the
dry season. During the dry season trees suffered excess light stress when grown under full sunlight.
This problem is expected to be reduced by spraying trees with kaolin clay particles. Along the
experiment with kaolin, a small-scale experiment on carbon partitioning is being tried. It is expected
that, treatments applied during the dry months will result in enhanced or extended productivity during
the ëbuild-upí and wet season.
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Sub-program: New Varieties for the Ornamental Industry

PROJECT: New Heliconia and Ginger Varieties for the
Ornamental Industry

Project Officers: D. Marcsik, M. Hoult, M. Connelly and C. Ford

Location: BARC and Growers properties

Objective:

To enhance market opportunities for the ornamental industry by providing new and unique
Zingiberale (Heliconia and Ginger) varieties over the next three years.

Heliconia

Introduction:

A two-year ëon-farmí evaluation of nine open-pollinated (OP) Heliconia psittacorum seedling selections
has been completed. DBIRD released all nine varieties to the public and members of the cut-flower
growers group gave a name to each: ëPink Blushí, ëFlamencoí, ëPearlí, ëFantasiaí, ëRosie Qí, ëRed
Devilí, ëRose Redí, ëExoticí and ëCracker Jackí.

A Heliconia rostrata seedling selection was evaluated for suitability as a cut-flower type and the results
are reported here as well.

Method:

During the ëon-farmí evaluation, both yield and observational assessments were conducted by the
growers on all nine Psittacorum seedlings. In addition, vase-life studies were conducted on them to
determine their suitability as cut-flower types.

Two plants of the H. rostrata seedling were established at the BARC block in 2002. Observations were
made on seedling vigour and vase-life over one growing season.

Results:

From the yield data ëPearlí was found to be the most prolific producer of flowers for both the wet and
dry season. Growers observed plants of ëPearlí to bush out quickly and were very productive (Table 1).
ëCracker Jackí was another seedling that was quite productive both in the wet and dry seasons, as
was ëRosie Qí. ëPink Blushí and ëFlamencoí were both found to have good wet season production, with
dry season yield being fair to poor, respectively. Three selections, ëFantasiaí, ëRose Redí and ëExoticí
had good wet season production but were poor in the dry (Table 1).

Three selections were identified as new ìformsî of Psittacorums: ëPink Blushí a robust large
inflorescence form with a thick long stem; ëFlamencoí a beautiful coloured large pink inflorescence;
and ëPearlí a rare pale lemon to cream coloured inflorescence (Figure 1). All these were derived from
H. psittacorum ëParakeetí, and were found to be excellent cut-flower types with significant vase-life
(Table 1). Another seedling selection derived from H. psittacourm ëParakeetí was ëFantasiaí that was
rated by the growers as satisfactory and a good cut-flower type.
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Three other selections identified as good cut-flower types were ëRosie Qí, ëRed Devilí and ëCracker
Jackí (Table 1). Both ëRed Devilí and ëRosie Qí are seedlings from H. psittacorum ëLady Dií while
ëCracker Jackí was derived from H. psittacorum ëLizetteí (Figure 1). ëRose Redí, another seedling
derived from H. psittacorum ëLady Dií performed only as satisfactory as a cut-flower. ëExoticí, a
seedling derived from H. psittacorum ëSuzií was found to be a poor cut-flower type by the growers due
to its short stems and poor yield. However, some of the growers commented that the variegated
leaves could be used as a source of foliage and it was released for this trait.

The H. rostrata seedling selection CP-01 was found to be of a standard rostrata type. Results from the
assessment found vase-life ranged from four to seven days for the 10 inflorescences sampled. Vase-
life ranged from eight to 21 days. Figure 2 shows a H. rostrata inflorescence after 11 days from
harvest to be still acceptable.

(a) Pink Blush (b) Pearl (c) Flamenco (d) Fantasia

(e) Red Devil (f) Rosie Q (g) Rose Red (h) Cracker Jack (i) Exotic

Figure 1.  New Heliconia psittacorum varieties

Figure 2.  H. rostrata seedling CP-01 inflorescence after 11 days from harvest
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Conclusion:

The potential for developing new Heliconia products from open-pollinated seedlings is evident from the
nine new Psittacorums. Significant differences were observed in colour and form between seedlings
derived from the H. psittacorum ëParakeetí, compared with other seedling populations where there
were only slight differences in colour, such as those derived from H. psittacorum ëLady Dií. Overall,
these selections provide the local cut-flower industry with an expanded range of colours and some
new types suitable for the Top End.

The H. rostrata seedling selection CP-01 showed variable vase-life and cannot be recommended as a
replacement for ìstandardî rostrata or ìTen dayî rostrata. However, some industry evaluation of this
selection is warranted given that there is some indication of improved vase-life for some harvest dates.
The sourcing of seed material of other Heliconia cut-flower varieties and species from overseas could
provide a range of new colour and unique flower forms of Heliconias for the industry and should be
pursued in future.

Note: Further information on each of the new Psittacorums can be found on Fact Sheets on the
Horticulture web site: www.horticulture.nt.gov.au

Zingiber

Introduction:

The six ëDarzingí varieties that resulted from the Zingiber breeding project in 1998 are now in the final
commercialisation phase of the project. All six varieties are undergoing Plant Breedersí Rights (PBR)
registration as part of this process.

Also from the original Zingiber breeding project, a number of other Zingiber hybrids were selected by
DBIRD horticulturists and are known as ënon-Darzingí hybrids and inter-specific hybrids. These hybrids
were established at the BARC block and further evaluated under different cultural conditions. This
report discusses the yield and post-harvest assessments of these selections conducted over one
growing season.

Screening of new accessions is fundamental for the ongoing development and improvement of
Zingibers as cut-flowers. Several new Zingiber accessions have been introduced in the project and
some of the preliminary evaluations of these have occurred.

Method:

The ëDarzingí PBR examination was conducted on two grower trial locations, Humpty Doo and
Elizabeth Valley. The ëDarzingí and comparator plants were grown in a completely randomised design
and maintained under standard commercial management practices. Two on-site examinations were
conducted, due to differences in flowering times of the ëDarzingí varieties. The first examination was
conducted in early October on ëDawní, ëBlazeí and ëChocolate Delightí, and the second in November
on the later flowering selections ëPinelimeí, ëGolden Gloryí and ëSunsetí together with comparators. A
range of inflorescence characteristics was measured for each ëDarzingí variety and comparator.

Plants of ënon-Darzingí hybrids vegetatively propagated from stem cuttings were planted at the BARC
block in August 2002 under full sun. Similarly, vegetative propagated plants of inter-specific hybrids
were planted in the 80% shade area at the BARC block to assess these hybrids growing under
favourable cultural conditions. Both areas were deep-ripped and rotary hoed to form raised beds with
the same pre-plant applications. Under tree sprinklers were used in both areas and soil moisture was

http://www.horticulture.nt.gov.au/
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monitored with tensiometers. Both areas were fertigated twice a week when the first inflorescence
shoots appeared and during the peak flowering times, and only once a week during the off-flowering
periods. Data was collected a bit over one flowering season on water use, yield, and vase-life.

Only some of the new Zingiber accessions were planted at the BARC block in the 80% shade area.
Other accessions were retained in pots located at the BARC nursery until strong enough to plant in the
field (Table 4). Similar management practices were applied as for the other Zingibers planted at the
BARC block. Data was collected from those accessions that flowered during the 2003-04 period. At
the end of October 2003, the cut-flower growers group (CFG) took a field walk at the BARC block to
view the Zingibers during their peak flowering.

Results:

Measurements collected from the PBR examinations were analysed and compiled into a description
for each of the six ëDarzingí varieties as part of phase 2 of the PBR process. These descriptions have
been published in the ëPublic Noticeí of the Plant Varieties Journal, 17(1), (2004). Under ëPublic Noticeí
the six varieties will be on a six-month probation period before being granted full PBR status.

With regards to the ënon-Darzingí hybrids planted under full sun conditions, approximately 40% did not
survive due to a suspected bacterial rhizome rot. Symptoms of the rhizome rot first appeared in plants
during the ëbuild-upí period in 2002, and spread further through the block during the wet season. In the
shade area, the rhizome rot problem was not as severe with only about 20% of the plants lost.

The yield and vase-life results are presented in Table 2 for the ënon-Darzingí hybrids, and Table 3 for
the inter-specific Zingiber hybrids. In general, the yield for both ënon-Darzingí and ëinter-specificí
Zingiber hybrids was significantly lower compared with the yield data recorded from the original field
trial conducted at CPHRS during 1999-2001. This was primarily due to the poor site conditions, poor
soil health and the prevalence of rhizome rot.

In general, the average total length of most ëinter-specificí hybrid inflorescences ranged from 20 to 30
cm, with hybrid 4.17 having the longest inflorescence at 38 cm (Table 3). Also, the average number of
days of vase-life was no greater than 14 days for most of the ëinter-specificí hybrids. Some of the ëinter-
specificí hybrids had nice aniseed smell several days after they were picked which may be a positive
attribute. A selection of ëinter-specificí hybrids to be released for ëon-farmí evaluations in the near
future is presented in Figure 3.
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6.05 4.17 G1.41 1.10

3.02 2.71

Figure 3.  ëInter-specificí Zingiber hybrid selections for ëon-farmí evaluations

The CFG group field walk provided members who were not part of the original project group an
opportunity to view these new Zingiber hybrid selections. The selections presented in Figure 4 are
most liked by growers on that field walk.

5.35 1.35 6.14

Figure 4.  ëNon-Darzingí hybrid selections most liked by members of the CFG group



Technical Annual Report 2003-04

265

Not all the new Zingiber accessions flowered in the first season. Three accessions that did flower and
had some post-harvest studies conducted were ZI 15, ZI 18 ëRed Jelií, and ZI 22 ëCoffeeí (Table 4).
The most promising cut-flower type was ëRed Jelií with its red coloured bracts, nice form and attractive
bi-coloured stems (Figure 5). Also, vase-life for ëRed Jeliî was found to be reasonable. ëCoffeeí was
the best producer of flowers and was the last to finish flowering around March. ZI 15 rated poorly as a
cut-flower type due to its very short stems <10 cm (Figure 5). However, it was observed to be very
strong and vigorous when other Zingiber plants growing nearby were infected with the bacterial
rhizome rot. Other Zingibers that flowered, but were not studied post-harvest due to low flower
numbers, were ZI 13 and ZI 30 (Figure 5).

ZI 18 ëRed Jelií ZI 22 ëCoffeeí ZI 30 ZI 15

Figure 5.  New Zingiber accessions

Conclusion:

The prevalence of the rhizome rot problem at the BARC block has limited any future planting of
Zingibers on this particular site. Thus far, the Plant Pathology Section has not isolated the pathogen
directly responsible for the rot. It has been observed that Zingibers grown on sites of heavier soils are
more prone to the rot problem than on free-draining, poor lateritic sands with a slope. Furthermore, it is
suspected that if a pathogen is involved, it is readily distributed by water, such as splashing and rain.
Reports received by growers indicate that this rhizome rot is a problem as more Zingibers are grown
commercially.

The ënon-Darzingí Zingiber hybrids are planned to be released together with the ëDarzingí selections as
part of the commercialisation process later this year. As for the inter-specific Zingibers, they are to be
released under a ënon-propagationí agreement for further ëon-farmí commercial evaluations. Members
of the CFG group have placed orders for two of the new Zingiber accessions ëRed Jelií and ëCoffeeí,
with a nursery in Queensland.

DBIRD Horticulture acknowledges the generous supply of new Zingiber accessions by Bruce Dunston,
Queensland.
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Curcuma

Introduction:

The success of the breeding work on Curcumas that resulted in 16,000 hybrid seeds demonstrates
that conventional breeding can be a practical approach towards developing new varieties. However,
just as successful hybridisation and good seed set are important, so is the germination of the hybrid
seeds, to ensure the ongoing survival of the new progenies. This report discusses the Curcuma
breeding work since the hybridisation work.

In recent years a large number of new Curcuma hybrids have been developed in Thailand both for cut-
flowers and potted colour, that comprise the majority of Curcumas commercially marketed to Japan
and Europe. A new Curcuma hybrid ìLaddawanî sourced from Thailand by a DBIRD horticulturist was
planted and assessed as a cut-flower type over one flowering season. Results are discussed in this
report.

Method:

A selection of approximately 6,000 hybrid seeds identified to be promising cut-flower types, based on
the ranking of the parents for particular selected traits were sown in 50 mm square native tubes
containing peat-perlite (50-50) mix. Seeds were sown the last week of November 2003 and placed in
the shade house lat the BARC nursery under automated irrigation. Seed germination was assessed
and recorded every two weeks.

Plants of Curcuma hybrid ìLaddawanî released from the DBIRD Post Entry Quarantine facility and
grown further at the BARC nursery were established in two sites at the BARC block. Ten plants were
established in full sun and another ten plants were established under 70% shade. Both sites were
planted on 18 February 2003 and maintained under similar management practices as discussed for
the Zingiber hybrid plants. Yield and post harvest studies were recorded off plants from both sites over
one flowering season.

Results:

Approximately 74% of all the 116 hybrid progenies including the self-crossed seeds germinated.
Collectively, of all the progenies and self-crossed that had some germination recorded, approximately
77% had less than 50% germination. Seeds in tubes that did not germinate have been retained for
further assessment subsequently.

Curcuma ìLaddawanî is a hybrid cross between C. cordata and C. alismatifolia (Figure 6). Over the
dry season all of the ìLaddawanî plants went dormant with the first shoots appearing around mid
October. Inflorescences first appeared at the beginning of December with the first stems harvested
from full sun plants around mid December and a week later from plants in the shade area. The total
number of inflorescences harvested ranged from 10-15 stems/plant in the sun, and 15-20 stems/plant
in the shade area (Table 5). There was only a slight increase in stem length with inflorescences
growing in the shade compared with the full sun, and no significant difference in head length or
diameter. Flower colour intensity was found to be better under the shade, as well as an extended
flowering season by four weeks over the plants in the sun. The only problem experienced with plants
growing in the shade area was there was a tendency for some stems to be weak and to bend over.
Also, symptoms of spotting on the inflorescence and stem were observed to be more pronounced in
the shade compared to the full sun. However, the spotting problem was not observed to be as severe
as seen on most C. alismatifolia selections.
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In relation to vase-life, the average number of days to ënot suitable for vaseí was a difference of three
days between inflorescences grown in full sun compared to in the shade (Table 5). However, the most
significant finding from the vase-life studies was the impact of maturity of flower head on vase-life.
Inflorescences that had visible day flowers open only up to half way along the inflorescence (i.e. bracts
1 to 4) lasted significantly longer, compared to when the day flowers were open further than half way
along the inflorescence (i.e. bracts 5 to coma end). For improved vase-life ìLaddawanî should be
picked relatively young when day flowers are only open on the lower half of the inflorescence.

Conclusion:

Overall, curcuma seed germination was generally poor with 77% of the progenies and self-crossed
seeds having less than 50% germination. Further investigations will need to be conducted to improve
Curcuma seed germination, such as for example, the application of different concentrations of acids
previously investigated on Zingiber and Etlingera seeds to improve germination.

Curcuma hybrid ìLaddawanî had particular attributes for a promising cut-flower such as excellent form,
good colour, and long stem. However, it was only satisfactory in relation to vase-life of less than 14
days and may only be useful for the local market rather than interstate sales. In other findings,
ìLaddawanî performed significantly better under shade in relation to colour, yield and a slightly longer
flowering time.

DBIRD Horticulture Division acknowledges the generous supply of ìLaddawanî rhizomes by Pichai
Manichote of Thailand.
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PROJECT: Irrigation and Nutriti on Management in Alpinia as a
Possible Control of Alpinia Leaf Scorch

Project Officers: C. Wicks and M. Connelly

Location: Commercial Orchard, Lambell's Lagoon

Objective:

To identify if improved irrigation and nutrition management can assist in reducing the level of
Alpinia leaf scorch.

Introduction:

Alpinina purpurata is a member of the Ginger family. It grows into large clumps with many (12-20) tall
(>2 m) stems but has only a shallow (<50 cm) root system that grows from a large rhizome. Alpinias
flower from the terminal of mature stems. It is commercially grown for the production of cut-flowers that
are highly popular. The development of a commercial Alpinia industry in the NT is still in its infancy
and a range of production and business issues still need to be resolved.

One of these production issues is a condition known as Alpinia leaf scorch. The symptoms first appear
as small (<1 cm 2) lesions in the leaves of mature plants. The small lesions develop into large lesions
running the length of the leaf. The lesions transfer to the inflorescence when it emerges, which then
scars and desiccates. Thus, this condition reduces the yield of Alpinia orchards.

During investigations of this condition, it was suggested by agronomists and growers that it could be
related to either a nutrient imbalance or to stress induced by over-watering. The nutrition status of
plants was studied over a two-year period when samples were taken from leaves at the top and
bottom of the stems as well as from leaves showing early scorch symptoms. The soil water status was
investigated for 12 months using tensiometers placed at 20 and 40 cm in wet and in dry areas as well
as by measuring the level of input on the wet site.

Shade level and irrigation type determined the two sites used. The ìwetî site was in full sun and was
watered by sprinklers placed within the clumps. The ìdryî site was in the shade of large trees with
irrigation placed to water both the trees and the Alpinia clumps.

Results and Discussion:

The investigation of nutrient status did not provide any clear answers. There were no significant
differences between the samples taken from the bottom, top or ìspottedî leaves. However, the level of
some nutrients was in some cases vastly different from those recommended by the Hawaiian industry.
Table 1 shows the (averaged) nutrient levels for the three sample areas along with the recommended
levels in Hawaii.

The level of calcium in the young ëtopí leaves was less than half the recommended level as were levels
of some micronutrients. When this is combined with the high to very high levels of the three main
macronutrients, nitrogen, phosphorus and potassium, it can be argued that there is a nutrient
imbalance, which may be expressed by the leaf scorching. This imbalance is not catastrophic. It can
be easily rectified by using foliar sprays of micronutrients or increased application of micronutrients to
the soil.
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This expression of nutrient imbalance could especially be the case where waterlogging occurs. In
other crops, it is known that waterlogging can induce deficiencies even where soil nutrient levels may
be adequate.

During investigations of irrigation management of Alpinias in a commercial orchard, it was seen that
there was a wide variation in soil water levels. Figure 1 shows the soil-water tension under Alpinias
grown with or without shade. Alpinias grown under shade trees often suffered from water deficit (soil
tension > 40 kPa) at 20 cm while Alpinias grown under the full sun occasionally suffered from water
logging (soil tension < 5 kPa) at 20 cm.

Table 1.  The nutrient level (mean ± standard error) of Alpinia leaves sampled over two years at a
property in the Darwin rural area

Element
Hawaiian

recommendations
Sampled

bottom leaf
Sampled
spot leaf

Sampled top
leaf

Nitrogen (%) 2 2.46 ± 0.10 2.34 ± 0.14 2.68 ± 0.13
Phosphorus (%) 0.16 0.22 ± 0.01 0.23 ± 0.01 0.28 ± 0.02
Potassium (%) 1.8 2.45 ± 0.19 2.38 ± 0.24 2.82 ± 0.16
Calcium (%) 1.8 1.07 ± 0.12 0.98 ± 0.10 0.79 ± 0.12
Magnesium (%) 0.40 0.52 ± 0.03 0.46 ± 0.05 0.43 ± 0.02
Manganese (ppm) 450-700 326 ± 68 177 ± 35 224 ± 34
Iron (ppm) 30-60 64.3 ± 5.3 51.8 ± 3.1 63.6 ± 4.6
Copper (ppm) 10-15 7.89 ± 0.45 7.33 ± 0.49 7.8 ± 0.37
Zinc (ppm) 40-90 28.1 ± 3.1 28.3 ± 5.6 33 ± 3.1
Boron (ppm) 15-25 14.8 ± 2.93 20 ± 5.09 15.4 ± 3.7

Leaves were sampled from the bottom and top of stems as well as those showing early symptoms of
Alpinia leaf scorch. The nutrient levels recommended for Alpinias grown in Hawaii are shown for
comparison.

Similar information is shown in Figure 2, which displays soil water tension and irrigation inputs for
Alpinias grown without shade. The water input from rain is not shown, because over the study period,
there was 1.5 kL of rain water per clump whereas irrigation input was 33.1 kL per clump. Even during
peak rain weeks, the amount of irrigated water applied was over twice as much as the amount of rain
(data not shown).

The effect of this high irrigation input can be seen in Figure 2 where the soil water tension at 20 cm
only rarely rises above 15 kPa and never reaches 20 kPa. It can also be seen that the soil water
tension only rises over 20 kPa very early in the 2001 wet season when water requirements are at their
peak. This means that for almost the entire period studied, the amount of water entering the system
was greater than the amount of water the soil could hold. In those conditions not only are the plant
roots often waterlogged but any fertiliser applied would also be washed away from the roots.

Using the data available, it is difficult to determine an optimal level of irrigation. However, during the
study period there was a period of early wet (September - November 2001) during which soil water
tensions were highest. As soil water tensions during this period never rose above 30 kPa, it can be
argued that irrigation inputs were not too low. The dramatic rises in soil water tension during this
period occurred when daily irrigation fell below 80 /clump. This suggests that no less than 80 L of
water should be applied per day either as irrigation or rain.

The reduction is soil water tension occurred when irrigation exceeded 120 L/clump/ day. Often soil
water tension at 40 cm was below 15 kPa, which is very wet for soil that is in the lower reaches of the
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root system. This suggests that even at 120 L/day, too much water may be applied. However, it is not
possible using this data to calculate more exactly what is the optimum upper level of irrigation.

Conclusion:

The analysis of nutrition and irrigation levels in this commercial Alpinia orchard suggests that the
nutrient levels are partly not in imbalance and that the amount of water being applied is too high. It is
recommended that growers apply micronutrients by foliar spray to keep all nutrients in balance. It is
also recommended that mature Alpinia clumps be given between 80 and 120 L water/day. A final
recommendation is that growers monitor soil water tension with tensiometers at 20 cm so that it is
never over 15 kPa while tensiometers at 40 cm should read between 15 and 30 kPa.
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Sub-program: Sub-Tropical Germ Plasm Assessment

PROJECT: Citrus Evaluation Trial

Project Officers: I. Broad, D. Salter, D. King and K. Lacey

Location: Alice Springs Region

Objective:

To evaluate the adaptability of navel orange, lemon and mandarin cultivars to growing
conditions in Central Australia.

Introduction:

The supply of navel oranges, lemons and mandarins to domestic markets at present is very limited.
Navel oranges are available between March and June, lemons from December to April, and
mandarins from January to March. The Queensland citrus industry is the first to supply early navel
oranges for domestic consumption, replacing imports from California.

Maturity results from the citrus evaluation trial in Alice Springs have indicated that it is possible to
produce high quality, early maturing navel oranges at a time that coincides with market demand. It is
believed lemon and mandarin cultivars may also produce similarly.

Method:

Arid Zone Research Institute (AZRI) planting

A trial plot of navel oranges and lemons was planted in 1997. The plot of early-maturing navel oranges
consists of three cultivars, Leng navel on Swingle, Washington navel on Citrange and Washington
navel on Troyer Citrange. Two late maturing varieties, Barnfield Summer navel on Trifoliata and Toc
Summer navel on Citrange have also been included.

Lemon varieties consist of Fino, Verna and Lisbon, all grown on Citrange rootstock.

Three yearsí data has been collected from these trials. To make an accurate assessment however,
research on these varieties will need to continue for a further 12 months. By 2005 sufficient maturity
and yield information will have been gathered to accurately map the performance of individual
cultivars.

A selection of mandarin cultivars was also planted in early 2000. These cultivars consisted of
Ellendale on the rootstock Swingle, Ellendale on Troyer Citrange, Imperial on sweet orange and
Imperial on Cleopatra. Many of these were either damaged or destroyed by abnormally severe frosts
during the 2002 winter and consequently half of the 20 mandarin trees that were trialled at AZRI were
removed. Replacements were selected and planted in the spring of 2003. The trial planting now
consists of Ellendale on Citrange, Ellendale on Troyer Citrange, Imperial on Swingle, Imperial on
Troyer and Imperial on Cleopatra.

Varieties are assessed to determine which cultivars have the most potential for commercial production
in Central Australia. Assessments will also be conducted to determine if fruit harvest times coincide
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with market demand and whether there is a capability to supply quality fruit when market supplies are
limited.

Ti-Tree Research Farm (TTRF) planting

A citrus evaluation trial was also established at TTRF approximately 200 km north of Alice Springs in
1999. The varieties and rootstock combinations being assessed include Washington and Leng navel
both grown on Troyer Citrange and Rough lemon; lemon varieties Eureka and Verna both on Benton
Citrange and Fino on Troyer Citrange; mandarin varieties Imperial on Cleopatra, Troyer Citrange,
Swingle and Rough Lemon rootstocks; and Ellendale on Swingle. A tangelo variety, Minneola on
rootstock Troyer Citrange, is also being trialled.

Method:

Assessment is made on overall fruit quality. Fruit from each tree is selected, weighed, diameter and
rind measurements taken followed by a seed count. The fruit is then juiced and juice percentage
calculated. Juice is then measured for Brix and acid levels. Results are compared with national
standards

Fruit counts and weights are recorded and overall yields are calculated for each cultivar and rootstock
combination.

Results:

Navel oranges

Initial results for the 2003 season have shown that only two of the five navel cultivars, Washington
navel on Troyer Citrange and Barnfield summer navel on Trifoliata had reached acceptable maturity
levels by late April. Previous results have shown all five cultivars exceeded acceptable maturity levels
by this time.

Table 1.  Average juice percentages and Brix/ acid ratios for navel oranges

Navel orange variety/ rootstock Juice (%) Brix/Acid ratio

Washington navel/ Troyer Citrange 34.57 16.9:1
Toc summer navel/ Citrange 30.57 16.9:1
Leng navel/ Swingle 27.24 13.7:1
Washington navel/ Citrange 27.88 15.9:1
Barnfield summer navel/ Trifoliata 37.25 13.8:1
Note: The Australian juice percentage standard is 33% and Brix acid ratio is above 10:01

Results collected on 28.04.04

Lemons

Initial maturity results collated in early March this year indicated three of the four cultivars being trialled
had already reached or exceeded the Australian juice percentage minimum standard of 30%. These
cultivars included Eureka on Citrange, Fino on Citrange and Lisbon on Citrange. Verna on Citrange
remained below acceptable maturity levels through all maturity tests.
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Table 2.  Average lemon juice percentage for 2003-04

Harvest Date Eureka/Citrange
(%)

Fino/Citrange
(%)

Verna/Citrange
(%)

Lisbon/Citrange
(%)

01.03.04 31.5 35.78 23.19 34.35
24.03.04 36 39.53 25.91 38.36
27.04.04 40 40.8 28.98 44.6

Note: The Australian juice percentage standards must be 30% or more for all lemon varieties

Mandarins

No maturity data as been obtained from the mandarin assessment trial to date. The cultivars are still
young and yet to produce fruit. The assessment trial is expected to reach production stage next year.

Pests and diseases

Small numbers of mealy bugs were discovered late last year on selected navel orange trees, primarily
the Toc summer variety. Since their discovery numbers have been monitored and it appears as though
populations have not increased. Appropriate treatments will be implemented during the winter months
to eradicate the pest.

Summary

At present, the supply of navel oranges to domestic markets is very limited between the months of
March to June; lemons between December and April; and mandarins between January and March.

The maturity and yield information gathered to date indicates that high quality citrus fruit can be
produced in Central Australia at a time that coincides with market demand.

The assessment of lemon and navel cultivars will continue for a further 12 months.

Future work

Continue the assessment of navel orange and lemon cultivars for a further 12 months. Commence
maturity tests on mandarin cultivars in 2005.
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PROJECT: Evaluation of Stone and Pome Fruit in Central
Australia

Project Officers: D. King, D. Salter, I. Broad, K. Lacey and A. Nesbitt

Location: Arid Zone Research Institute (AZRI) and Ti Tree Research
Farm (TTRF)

Objective:

To research, identify and evaluate suitable sub-tropical crops for Central Australian
production.

Introduction:

At present, there are no commercial plantings of stone fruit in the Alice Springs region. There are
however, indicators that potential markets for Central Australian stone fruit may exist in the Northern
Territory and interstate.

Research plantings of stone fruit have been established at AZRI in the past. Initially these plantings
grew well and produced satisfactory crops; however they eventually became unthrifty and had a short
life span. The rootstock used for these earlier plantings was Nemaguard. This rootstock was unable to
adapt to the high pH levels of the soils, and the high soil temperatures experienced through the
summer period.

Therefore, there still exists a need to identify, research, and evaluate subñtropical crops suitable for
production under Central Australian conditions.

Method:

New plantings were established at AZRI in 1996, 1997,1998 and 1999 consisting of peaches,
nectarines, apricots and plums. Several high and medium chill varieties were removed in September
2002. Currently there are eight varieties of apricots, six of peach, and three of nectarine planted.

A planting was also established at TTRF in 1998. It includes nine varieties of peaches, four of
nectarine and two of apricot. The trees had their first crop in 2002. The main rootstock used on low
chill selections of peaches and nectarines is Brightís Hybrid, (a peach/almond hybrid). This rootstock
has nematode resistance and a tolerance to high soil temperatures and pH. Apricot varieties are
grown on plum rootstocks, Microbalan 29C and Marianna.

The aim of these plantings is to evaluate the potential for the commercial production of dessert stone
fruit under Central Australian conditions. This will include the evaluation of a range of stone fruit types
and varieties with varying chill requirements on a range of rootstocks.

Sugar content of the fruit assessed was measured with a refractometer. The readings, in degrees brix,
also gave indications of the relative maturity of the fruit. The refractometer readings were acquired by
squeezing juice from the fruit after it had been cut into sections.
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Results and Discussion:

The removal of some 70 high and medium chill varieties, including many used in previous research
has resulted in significant changes in the 2003 season data compared with that of the previous
season. A heavier pruning regime, more intensive thinning, later than normal frosts and varying
weather conditions were also contributing factors. Fruit assessments, including weights, fruit count and
diameter were carried out on the remaining varieties in season 2003. Sugar levels in all varieties
assessed were well in excess of the Australian standard of 11.0 (Aust. Hort. Corp. 1999)

Peaches

In 2003 flowering occurred in low and some medium chill varieties from 28 July through until mid
August. Harvest commenced in late October and concluded in mid December. The trees were
harvested on average twice a week during this period. The remaining medium chill varieties flowered
later and harvest was completed by the end of December. Flordagold, the only variety remaining from
previous yearsí trials, produced 31.88 kg of fruit with an average brix of 15.1. Of the remaining
varieties, Tropic Snow produced 77.66 kg of fruit with a brix average of 14.3 and Earligrand produced
60.16 kg of fruit with a 16.3 brix average while Aztec Gold and Tropic Beauty produced very few fruit.

Nectarines

Rose Diamond, Sunwright and Snow Queen are the only varieties remaining in the planting from
previous years.

Flowering in nectarines in 2003 was similar to that in peaches, late July through until early September.
Harvest commenced in mid November and continued until the end of the month. Fruit size was also
down from previous years.

Apricots

In 2003, Trevatt and Moor Park Early varieties were the only producers. Apricots need a longer period
of time to establish and four other varieties, Castlebrite, Taminick Gold, Goldrich and Rival, planted in
late 1999, are expected to carry a light crop next season.

Tree management

Nutrition

Results from leaf nutrient analysis in 2003 have indicated low levels of zinc throughout the planting. A
zinc spray at the appropriate time will assist in maintaining proper levels. Copper and calcium levels
were marginal. Copper-oxy-chloride sprays have been used to overcome copper deficiency. A light
side dressing of ammonium sulphate or ammonium nitrate will help keep nitrogen at acceptable levels.
Sodium and chloride levels were also very high causing uptake of salt in some varieties and
rootstocks. A regular leaching program is conducted to address the problem

Birds

The use of a gas powered ëscareí gun has reduced the amount of damage caused by birds as the fruit
ripens. This caused major problems in the past at AZRI. Early maturing crops however, still incurred
heavy losses. There was no apparent fruit fly damage.
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Summary

Overall, commercial yields of medium and low chill nectarines and peaches were much lower than in
previous years. One of the four varieties of apricots planted in 1998 produced a small crop. Fruit fly
infestation was negligible but severe bird damage affected marketable weights.

Future work

Removal of high chill varieties has allowed a more detailed and intense variety assessment to
continue on selected varieties of nectarines and peaches. The next step will be to collate and assess
nutrition and irrigation results. Evaluation will continue for another two years for apricot varieties at
AZRI. Plantings will be rationalised in light of available resources.

Pome fruit

Summary

A small crop was produced in 2003. Performance of the Pink Lady (planted in 1997) and the
Sundowner (planted in 1998) varieties will continue to be monitored at AZRI for a further 12 months.
The TTRF varieties have been removed. The trees had poor growth due to poor nutrition and heat
stress. With the intent to produce a larger crop, pruning, nutrition and irrigation programs will be
intensified at AZRI.

Future work

With the increase in nutrition and irrigation programs along with a pruning regime, evaluation of
plantings will continue for a further 12 months. It is anticipated that new pollinators will be acquired to
replace the ìGranny Smithsî.

TTRF

TTRF stone fruit harvest 2003

Results and Discussion:

All plantings established at TTRF in 1998 were low to medium chill varieties and came in production
during the 2003 season. Only minimal data has been collected at this stage.

Peaches

Five of the nine varieties of peaches, produced fruit during the 2003 season. Flowering for the fruit
bearing varieties commenced on 21 July and continued until 14 August. The four remaining varieties
reached 100% flowering in mid September. The varieties with the highest yields and best quality fruit
were the Aztec Gold and Flordaglo cultivars. These varieties exceeded accepted Australian sugar
standards while fruit was below marketable size. The remaining four varieties failed to bear fruit.

Nectarines

Of the four varieties of nectarines established, only the Sunwright variety came in production during
the 2003 season, producing a small crop Flowering for this variety was similar to the peaches while
the remaining three varieties did not reach 100% flowering until early to mid September. Average fruit
size of the Sunwrights was very small while the sugar levels were well above Australian standards.
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Apricots

Both varieties of apricots established at TTRF had delayed budburst, bud jump and failed to produce
quality fruit. As they are still in the early stages of maturity, they will need more time to establish.

Tree management

Nutrition

Results from recent leaf analysis indicated slight deficiencies of zinc and sulphur throughout the
plantings. A nutrition program has been implemented to remedy this problem.

Birds

Bird damage in the early maturing varieties was the only major problem experienced during the 2003
season

Summary

As the plantings are just reaching producing age and only minimal data has been collected, it is hard
to make comparisons. However, from available information, the Aztec Gold, Flordaglo and possibly
Earligrand peach varieties look promising, if a larger fruit size can be achieved.

Future work

As the plantings are yet to mature fully, especially the apricots, data will continue to be collected and
assessed in the 2004 season.

References:

• The Australian Horticultural Corporation (1999) Product Description Language: Stone fruit.

• The Australian Fresh Stone Fruit Association.



Technical Annual Report 2003-04

283

Sub-program: Tropical Germ Plasm Assessment

PROJECT: Tropical Germplasm Assessment

Project Officer: G. McMahon

Location: CPHRF

Objectives:

To research and identify suitable fruit crops for Top End production.

To evaluate phenology and yield of selected pitaya and lowland longan varieties, and multiply
and release those that prove suitable to industry.

Pitaya

The trial consisted of five varieties of pitaya. Hylocereus undatus, varieties Ex-Queensland, Bin Than
and Colombia, are red-skinned and white-fleshed. Hylocereus polyrhizus, is red-skinned and red-
fleshed and Selenocereus megalanthus is the yellow pitaya. The trial at CPHRF was finalised this
year. Yield data was collected for the 2003-04 season and the results are shown in Table 1.

Table 1.  Yield data for the 2003-04 season

Variety
No. of
plants

Total
fruit

Average fruit
weight (g)

2003-04
yield/plant (kg)

2002-03
yield/plant (kg)

Ex Queensland 5 124 324.75 8.05 13.40
Bin Than 3 85 350.15 9.92 9.39
Colombia 2 12 185.91 2.23
Red 2 13 210.05 1.36 1.07

Note: Compared with last seasonís yield, production in 2003-04 was poor, due mainly to considerable
bird damage to fruit and some fruit was missed or not counted. The average fruit weight however was
very much the same as last season. Colombia once again produced a large number of flowers and
only a small number of fruit. The fruit was not of a good quality, was misshapen and tended to split
when maturing.

The varieties Ex Queensland and Bin Than continue to produce good quality fruit and reasonable
yields.
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Figure 1.  The trial site at Coastal Plains Horticulture Research Farm

No further data will be collected from this trial. Several fact sheets will be produced on such items as
pruning, nutrition, pests and diseases.

A product description language poster is being prepared which will include information on harvest
maturity and packaging recommendations.

Longan

The Vietnamese lowland longan (Dimocarpus longan) continues to grow and is being assessed for
yield. Three varieties were planted in 1999, Mata Kuching, Xuong com vang, and an unnamed variety
called ex Vietnam. In January 2003, 19 more trees were planted in the trial area. This introduced two
more varieties, Long and Tieu to the trial. All the new trees have established well.
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Figure 2. Five year-old longan tree prior to pruning with younger (18 month-old) trees beside it

The main flowering period for the variety Xuong com vang, begins in late August through to
November, with another small flowering in January. Flowering has begun in the variety ex Vietnam.

An infestation of bush rats caused considerable damage to the harvest this year. They will have to be
controlled with bait next season. Some fruit was harvested in December through to February from the
variety Xuong com vang, but was insufficient to compare yield. A quick look at the average fruit weight
revealed an increase ( Table 2). Yield was from Xuong com vang only.

Table 2.  Comparison of average fruit weight between two seasons

Tree ID 2003-04 average fruit weight (g) 2002-03 average fruit weight (g)

R3T6 17.6 14.4
R3T8 17.8 15.6
R3T10 17.6 15.0
R3T14 17.4 16.0
R4T8 18.3 18.7
R4T14 18.5 16.4

Note: Yield data will again be collected when more varieties are producing.

A small trial will is conducted this year to look at the effect of pruning time on production. The first
pruning took place in March, the second in June, and another in late July. The pruning will also help
establish tree shape as plants are multi stemmed and very unruly.
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Figure 3.  Longan tree six weeks after pruning

An attempt at marcotting some of the larger branches was about 50% successful. About 2-cm thick
branches were used which developed a good root ball after five months.

Figure 4.  Longan tree showing marcott after five Figure 5.  New plant after three weeks in the pot
months

From these observations several fact sheets will be published on nutrition, pruning and marcotting
techniques.
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PROJECT: Improved Citrus Products for the Northern
Territory

Project Officers: C. Wicks, R. Renfree,  A. Maddern, C. Ne wbold and M. Hoult

Location: Katherine Research Station (KRS)

Objectives:

To identify cultivar/rootstock combinations which when grown in various regions of the NT will
be suitable for both current and potential markets.

To help growers to optimise their returns by producing fruit of the required cultivar and quality
for the intended market.

Evaluation of mandarin cultivars in the Top End – Katherine

Method:

Twenty-six mandarin cultivars grafted onto Swingle rootstock were planted at KRS in 2001-02.
Treatments consist of single tree plots replicated four times. The trees have not been growing well.
However, a concerted effort was made in 2003-04 to rejuvenate viable trees as well as replace or
replant desirable lines. It is expected that these will mature in the next season.

Evaluation of citrus cultivars in the Top End – grapefruit

The grapefruit industry was traditionally based on fruit with white internal colour. In recent times fruit
with red internal colour has been released for commercial production. Red-fleshed grapefruit is
expected to be popular in Australia because it is visually more appealing and some cultivars are more
palatable than the traditional white-fleshed cultivars.

Results and Discussion:

The 2003-04 season was unusual in that there was high variation in both the level and timing of
flowering. In most years, the crop was completely removed by early May; however, this season fruit
was still maturing on trees in June. The preliminary average yield per tree of the scion/rootstock
combinations ranged between 4 and 190 kg (Table 1). Average fruit weight of the scion/rootstock
combinations ranged between 352 and 898 g (Table 1). One tree (Ray Ruby) on a C35 rootstock had
a yield of 133 kg and an average fruit weight of 304 g, well below last seasonís figures of 195 kg and
422 g, respectively.

It can be seen from Table 1 that there was a very high level of variability within some combinations this
season. However, interpretation of the results needs to be treated with some caution due to the very
small number of replications of some combinations. This is especially important, as many
combinations have failed. In addition, note that although the data presented in Table 1 is from trees
that are over seven years old and all have been severely pruned a few years ago, they were planted in
different years.

Evaluation of citrus cultivars in the Top End – lemon

There is a strong interest in growing citrus in the Top End. This is because high temperatures during
maturing make the region ideal for quality, early fruit production. By controlling growth patterns of
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trees, lemons can be produced in January to March when prices on the domestic market are highest.
There is also potential for export of lemons to South-East Asian markets such as Japan for the
restaurant trade.

Method:

At KRS four cultivars, Meyer, ìTaylorî Eureka, ìPriorî Lisbon and Villa Franca, were budded on
15/12/1992 to Benton rootstock planted on 14/7/1992. Fino and Verna were budded on 15/4/1993 to
Benton rootstock planted on 14/7/1992. There are two trees for each cultivar, except Meyer, for which
there is only one tree.

Table 1. Average yield per tree and average fruit weight with standard errors for grapefruit (Rootstock
x Cultivar) planting at KRS in 2004

Rootstocks

Carriso Swingle Trifoliata

Cultivar Yield (kg) Average
weight (g)

Yield (kg)
Average
weight

(g)
Yield (kg)

Average
weight

(g)
Flame 4 543 112 503
Henderson 141 501 91 ± 29 461 ± 98 159 ± 13 352 ± 23
Marsh 28 ± 4 695 ± 76 62 ± 58 630 ± 120
Oroblanco 21 ± 10 874 ± 358 136 ± 60 898 ±112

Ray Ruby 190 ± 49 469 ± 30 82 ± 26 498 ± 30 61 ± 13 453 ±
124

Rio Red 60 ± 58 777 ± 348 32 ± 26 535 ± 32
Ruby 23 ± 2 545 ± 64 40 ± 7 510 ± 97
Star Ruby 4.9 445 80 ± 50 533 ± 61
This data is only preliminary as some crop is still maturing.

Results and Discussion:

Average yields ranged between 13 and 141 kg/tree (Table 2). There were no significant differences
between trees; however, the variation (within and between varieties) is so high and replication is so
small that meaningful statistical analysis cannot be conducted. In 2004, there was a lot of variation
within and between varieties. The flowering was prolonged and not all fruit was off the trees at time of
reporting.

Table 2. Total yield and average fruit weight with standard errors where possible for lemon cultivars on
Benton rootstock at KRS in 2003

Cultivar Yield (kg) Av. weight (g)
Eureka ìTaylorî 102 ± 10 198 ± 7
Fino 125 ± 112 207 ± 38
Meyer 33 293
Prior Lisbon 141 ± 78 223 ± 10
Verna 43 ± 38 115 ± 27
Villa Franca 13 ± 7 155 ± 27
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Evaluation of citrus cultivars in the Top End – pummelo

Pummelo is considered to be the most suitable citrus species for tropical conditions. However, the
greatest obstacle to the development of large-scale pummelo production in Australia is the lack of thin-
skinned, high quality cultivars. The selections currently grown in Australia have been chosen from
imported seeds, as well as from local promising seedlings. Unlike most other citrus, Pummelo
produces seedlings that are genetically different from the parent. This is unfortunate in that seeds
cannot be used as a reliable means for importing known cultivars from overseas. However, it is
possible to select superior cultivars within Australia since a wide range of plants with different
characteristics is available. However, most are inferior.

Results:

In planting 1, all trees except three have died from termite damage and other causes. The three
remaining trees became unthrifty and were skeletonised in 2001 in an endeavour to increase their
vigour.

The trees in planting 2 are yet to start producing fruit. They have been set back in previous years by
sunburn and termite damage. However, they are now starting to increase in canopy size.

Discussion:

The 2003-04 season was highly variable. Flowering was spread over four months, which meant the
harvest season would last just as long. In June 2004, there were still large amounts of fruit maturing
on the trees. The variability between trees is also very high.

In 2004, Eureka was the best yielding lemon while Henderson and Ray were the best yielding red-
fleshed grapefruit, though their yields were highly variable.
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Program: Production Systems

Sub-program: Row and Trellis Crop Best Practice

PROJECT: Asian Vegetables – Best Practice

Project Officers: G. Walduck, M. Tr aynor, J. Thomas, G. Owens, K. Bui
(industry-based IDO) and Dr. B. Thistelton (Entomology)

Location: Darwin Region

Objective:

To support the Asian vegetable industry and its organisation.

Introduction:

The industry is centered near Darwin with 50+ small growers producing a range of Asian vegetables
for local and capital city markets. The main thrust of work in this area this year has been to support the
grower organisation and the industry development officer (IDO) and supply information on better
practice farming techniques through grower meetings, field days and printed material.

Major activities and outcomes

Support the activities of the vegetable industry IDO (Kim Bui) and the Asian vegetable group with
technical assistance.
Print and distribute additional copies of the English/Vietnamese publication of all current DBIRD
printed information on Asian vegetables, which was first released in October. This publication has
been well received in the NT and is in strong demand interstate in Asian vegetable growing areas.
Distribute a two-poster set of pests and diseases of Asian vegetables. Distributed 1000 copies of each
to most growers in the NT. These have also become very popular in all other States. Over 200 posters
were distributed interstate.
Work has commenced on the preparation of a ëtool boxí for agricultural pesticides for use in Asian
vegetables in the NT in cooperation with Resource Protection. It is expected that a working version will
be available by February 2005.
Sweet potato variety evaluation and field day - an evaluation of new and current sweet potato varieties
was carried out at CPHRF. This was followed up by a very well attended field day at the trial site
where growing techniques and required machinery were demonstrated in the field. Samples of the
varieties were displayed and a discussion on yields and post-harvest handling followed. A growing
note has been prepared. Planting material was also distributed from the trial area and a number of
commercial plantings have resulted from this work (see report on sweet potato).
On 7-8 June 2004, a two-day meeting of researchers in Asian vegetables was held in Brisbane. It was
organised by DBIRD and attended by 32 people. This is an RIRDC funded project (DNT29A) which
once a year brings together all researchers currently working on RIRDC funded projects to improve
communication and exchange ideas and results. The proceedings are being produced and will be
distributed when completed.
Two trials were conducted to demonstrate the effecacy of 100-200 ppm sodium hypochlorite (bleach)
as a post-harvest treatment on okra. Reports of a black mould on okra were received at the end of the
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2003 season and trials were conducted to test the efficacy of using commercial grade sodium
hypochlorite (bleach) in the post-harvest wash water at 100, 200 and 400 ppm active chlorine.
Benomyl as a post-harvest treatment was also trialled. Visual assessments were carried out at
approximately two-day intervals for 10 days after harvest. Storage was at 6ºC in the normal
packaging. Rates of 100-200 ppm active chlorine gave best visual results. A rate of 400 ppm caused
some damage in the longer storage times and Benomyl gave no better results than water (see Figures
1 and 2).

Figure 1.  Okra five days after harvest Figure 2.  Okra five days after harvest
(water only wash) (100 ppm active chlorine post-harvest dip)

Note the absence of rotting on the snapped ends in the 100-ppm chlorine treated material.

PROJECT: Bamboo Research 2003-2004

Project Officer: M. Traynor

Location: CPHRF and a grower site

Objectives:

To trial irrigation and fertiliser inputs and scheduling for optimum shoot production for
Dendrocalamus latiflorus conducted on established planting at CPHRF and one grower site.

To investigate thinning rates on grower sites with D.latiflorus in relation to shoot size and
yield.

Change to objectives

Research work has been discontinued at the Kingsley site due to the withdrawal of the owner from the
project because of the upcoming sale of the property. Experiments are now confined to D.latiflorus.

The proposed work to correlate leaf nitrogen levels with shoot sap nitrate levels has not progressed.
Research results from the Eumundi site in Queensland show no consistent correlation. Trends also
indicate that the major application of nitrogen needs to be done at least four to six weeks before the
first shoot emerges and possibly even earlier. Monitoring shoot nitrate once shooting has started may
be useful but is no longer considered a priority objective.
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Method:

Research is being conducted on Dendrocalamus latiflorus. This species is a proven producer of quality
vegetable shoots and is the major species planted and marketed in the NT. Along with the established
trial planting at CPHRF, the property of Mr Phil Vivian of Pal Enterprises is the second trial site. All
experiments on the two trial sites are fully randomised with three replicates. Treatments combine
irrigation, fertiliser and thinning trials for the purpose of defining management practices for optimum
shoot yield and quality. For details on these experiments refer to the 2001-02 Technical Annual
Report.

Progress of research work

All experiments were established before the start of the 2002 dry season. Irrigation systems to satisfy
the requirement of the experiments were established and monitoring sites were installed in March
2002. After sprinkler flow tests were completed, the irrigation treatments commenced in May 2002.
Fertiliser treatments commenced after initial leaf and soil nutrient testing in October 2001. The initial
thinning of all treatments was done in late 2001 so that each clump had its specific culm density.

2001-02

Shoot selection to satisfy all thinning treatments was conducted during the 2001-02 wet season and
given a colour ID marking. The first thinning operation to maintain the specified standing culm
densities was done in July 2002. Fertiliser and irrigation response data was collected during 2002.

2002-03

Shoot selection was conducted during the 2002-03 wet season and given a colour ID marking. The
first shoot yield data was recorded during the 2002-03 wet season. Collection of fertiliser and irrigation
response data continued during 2003. The second thinning operation was done in July 2003.

2003-04

Shoot selection was again conducted during the 2003-04 wet season and given a colour ID marking.
All clumps now have three generations of marked culms. The second set of shoot yield data was
collected over the 2003-04 wet season. The monitoring of fertiliser inputs continued over the shooting
season.

Fertiliser treatments

1. 100% treatment. To test the assumption that leaf nitrogen concentration of 3% is optimal for
photosynthesis and therefore production. Nitrogen inputs/ha are calculated using the nitrogen
response equation for bamboo developed by the projectís principal investigator Prof. D. Midmore.
The objective is to reach and maintain 3% nitrogen in the leaf during the shooting season.

2. 25% of fertiliser inputs as determined for treatment 1.
3. 200% treatment. Double treatment 1 fertiliser inputs.
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Fertilising

Both trial sites used a mineral NPK blend of 15:4:11 fertiliser. Treatments commenced after initial leaf
and soil nutrient testing in October 2001. Fertiliser was applied to the 20² m irrigated area around each
clump meaning that the per-hectare rate was applied on a per-clump basis.

Monitoring

The fertiliser experiments are based on leaf nutrient analysis. The first fully expanded leaves were
collected from branch terminals of one-year old culms. All monitoring was conducted on designated
sample clumps from each replicate of each treatment and standardised on the 100% irrigation
treatment. The following sampling strategy was followed before and during the shooting season:

1. Sample to determine nitrogen content.
2. Application of required rate of nitrogen / ha.
3. Sample after three weeks to measure the response.

Progress:

Fertiliser treatments commenced after initial leaf and soil nutrient testing in October 2001. Where the
leaf testing of the 100% treatment showed that 3% leaf nitrogen had been reached, no fertiliser was
applied at that site. Although not presented in this report, the other major elements and trace elements
were tested with each leaf sample. In most instances the higher rates of applied nitrogen have
resulted in small increases in leaf nitrogen. The lower rate of the 25% treatment resulted in a negative
response in some cases. It appears that even the high rates of applied nitrogen have not maintained
the desired 3% leaf nitrogen. While the difference between the responses with the increasing rates of
applied nitrogen is consistent it is not dramatic. The nutrient status of young leaves will vary with
seasonal change. Nutrient demand increases with the onset of rhizome expansion (shooting) and the
production of new roots and leaves. This is the period from October through to February. This trend is
evident in the leaf nitrogen monitoring of the fertiliser treatments and is more pronounced in the 25%
rate.

Irrigation treatments

1. 100% irrigation schedule based on mean monthly daily evaporation replacement using a crop
factor of 1.0. Irrigate twice daily.

2. 50% of treatment 1 inputs. Irrigate twice daily.
3. Drought treatment from April to September. Irrigate to 100% from October. Test the need for dry

season irrigation.

Monitoring

All treatments were monitored once a week with the Diviner moisture probe to 1-m depth.

Monitoring with tensiometers was not producing useful data and was not continued after the 2002 dry
season. The Diviner measures volumetric soil water content at 10-cm increments.

Progress:

Irrigation treatments commenced in May 2002 and the monitoring data for the Diviner moisture probe
includes two dry seasons and is the average of three replicates. That data is not presented here
although some interpretations and observations are discussed.
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The CPHRF site

Even though the 50% irrigation retained slightly more moisture at the shallow depths the VSWC of the
drought and 50% treatments were very similar and much lower than the soil profile wilting points
throughout both dry seasons. The 50% treatment only reached 20 mm VSWC following monsoon rain.
Where the water was turned on the drought treatment at the beginning of October, it is clearly evident
especially in 2003. Soil moisture then remained fairly similar to the 100% treatment. The VSWC at the
shallow depths in the 100% treatment is significantly higher throughout both dry seasons compared to
the other treatments. Only in this treatment are the 10, 20 and 30-cm depths maintained close to their
wilting points for the CPHRF soil. An increase in water use is noted in the 100% treatment during
September of both years. The data continues to show little water use by irrigated clumps over most of
the dry season.

The Vivian site

The VSWC at the shallow depths of the 100% treatment remained slightly higher than the 50% inputs
over both dry seasons. Considerably more water was held at depths of 70 ñ 100 cm in the 100%
treatment. This could indicate that the additional water of the 100% treatment was draining through the
soil profile. It is interesting to note how the chart peaks of both wet seasons are very compressed
compared with the CPHRF site. This is an indication of the lower water holding capacity of the Vivian
site.

Thinning treatments

1. Thin yearly to four each of one, two and three-year old culms. (4-4-4)
2. Thin yearly to four of one, two of two and two of three-year old culms. (4-2-2)
3. Thin yearly to two each of one, two and three-year old culms. (2-2-2)

These treatments test the effect of standing culm density and culm age on shoot size and yield.
Shoots selected to grow into culms have a year ID marking. The yearly dry season thinning of
treatments is conducted in July. The three thinning treatments are applied only at the Vivian site. The
CPHRF site has the 4-4-4 thinning schedule across all experiments.

Progress:

The first thinning operation to maintain the specified standing culm densities was done in July 2002.
During the shoot harvest of 2002-03 the designated number of shoots were left in each clump to grow
into culms. This was repeated for the 2003-04 harvest season. There are now three generations of
experimental culms in each thinning treatment with their own colour identification marking.

Shoot yields

Shoot harvests were conducted twice a week to ensure that shoots were within the accepted height to
base diameter ratios of 2:1 and 3:1. Shoots were then trimmed ready for market before each shoot
was weighed, measured and recorded. The yield data from the 2002-03 and 2003-04 shoot seasons
has been collected and is in the process of being statistically analysed. The data presented in this
report identifies trends attributed to the treatments over two harvest seasons.

Fertiliser treatments

Tables 1 and 2 show the mean shoot number for the fertiliser treatments from both trial sites. The high
number of small unmarketable shoots produced at both sites in 2002-03 dropped dramatically over the
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2003-04 harvest. This could be attributed to a clump maturity effect and the treatments have only
started to influence shoot size in the second harvest season. At the CPHRF site the 100% treatment
yielded more shoots across all grades and the number of large shoots increased in both treatments in
the 2003-04 harvest.

At the Vivian site the number of marketable shoots increases from the 25% treatment through to the
highest rate of 200%, although in the 2003-04 harvest the difference in market yield between the
100% and 200% treatments was not as much as the previous season. Across both sites the 25% rate
continues to yield significantly fewer marketable shoots.

Table 1.  Mean shoot numbers for the fertiliser treatments at the CPHRF site

Shoots per clump 2002-03 Shoots per clump 2003-04Grade (kg)

25% fertiliser 100% fertiliser 25% fertiliser 100% fertiliser

< 0.25 12.0 19.4 1.5 2.6
0.25 - 0.35 9.8 12.4 5.1 7.5
0.35 ñ 0.45 6.7 7.9 4.9 6.6
0.45 ñ 0.55 1.8 2.7 2.9 4.1
> 0.55 0.4 0.3 3.7 6.3
Market 18.7 23.3 16.6 24.5

Table 2.  Mean shoot numbers for the fertiliser treatments at the Vivian site

Shoots per clump 2002-03 Shoots per clump2003-04Grade (kg)

25%
fertiliser

100%
fertiliser

200%
fertiliser

25%
fertiliser

100%
fertiliser

200%
fertiliser

< 0.25 15.1 21.8 30.7 6.1 7.7 8.0
0.25 - 0.35 4.5 10.2 12.8 6.3 12.0 10.9
0.35 ñ 0.45 1.4 3.2 5.6 2.8 5.2 7.8
0.45 ñ 0.55 0.3 0.8 1.7 1.1 1.5 2.7
> 0.55 0.1 0.2 0.7 0.3 0.7 1.1
Market 6.3 14.4 20.8 10.6 19.4 22.6

Irrigation treatments

Tables 3 and 4 show the mean shoot number for the irrigation treatments from both trial sites. As with
the fertiliser treatments the number of small shoots harvested in 2003-04 has dropped markedly. At
the CPHRF site the drought treatment has yielded larger shoots than the other irrigated treatments.
The yields across grades for the 50% and 100% treatments show little difference. At the Vivian site
there has been a small increase in marketable shoots in the 2003-04 harvest but there continues to be
little difference in market yield between the 50% and 100% water inputs.
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Table 3.  Mean shoot numbers for the irrigation treatments at the CPRF site

Shoots per clump 2002-03 Shoots per clump 2003-04Grade (kg)

50% water 100% water Drought 50% water 100% water Drought

< 0.25 14.5 14.4 18.1 2.7 1.5 1.8
0.25 - 0.35 8.5 9.9 15.0 6.3 5.7 6.6
0.35 ñ 0.45 5.7 6.7 9.5 4.9 4.5 7.8
0.45 ñ 0.55 1.8 1.5 3.4 3.3 2.2 5.0
> 0.55 0.1 0.7 0.4 4.3 3.0 7.4
Market 16.0 18.9 28.2 18.8 15.4 26.8

Table 4.  Mean shoot numbers for the irrigation treatments at the Vivian site

Shoots per clump 2002-03 Shoots per clump 2003-04Grade (kg)

50% water 100% water 50% water 100% water

< 0.25 22.9 22.1 6.9 7.7
0.25 - 0.35 9.8 8.6 9.7 9.9
0.35 ñ 0.45 3.7 3.1 5.7 4.8
0.45 ñ 0.55 1.2 0.7 1.8 1.7
> 0.55 0.4 0.2 0.5 0.9
Market 15.1 12.6 17.7 17.3

Thinning treatments

Table 5 shows the mean shoot number for the thinning treatments at the Vivian site. The shoot harvest
of 2002-03 yielded many more small shoots from the 222 treatment but the market yield between the
treatments showed little difference. The market shoot number for the 2003-04 harvest shows an
increase as the standing culm density increases from 6 to 12 culms. This is an interesting trend but the
longer-term effects of culm density need to be tested.

Table 5.  Mean shoot numbers for the thinning treatments at the Vivian site

Shoots per clump 2002-03 Shoots per clump 2003-04Grade (kg)

222 thin 422 thin 444 thin 222 thin 422 thin 444 thin

< 0.25 28.4 19.3 19.8 8.1 6.8 7.0
0.25 - 0.35 8.8 8.7 10.1 8.6 9.7 11.1
0.35 ñ 0.45 3.1 3.8 3.4 3.8 5.9 6.1
0.45 ñ 0.55 0.7 1.1 1.1 1.1 1.9 2.4
> 0.55 0.3 0.4 0.2 0.2 0.8 1.1
Market 12.8 13.9 14.8 13.7 18.3 20.6
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PROJECT: Sweet Potato Variety Trial 2003

Project Officers: M. Traynor, G. Owens and J. Thomas

Location: CPHRF

Objectives:

To determine the potential yield and root quality of untrialled varieties in the Top End
environment.

To compare the performance of these varieties with current recommendations.

To demonstrate cultural practices to potential growers including mechanical harvesting and
washing procedures.

Background:

The Horticulture Division conducted a large R&D program on sweet potatoes from 1983 through to
1993 covering all the major agronomic issues for crop production in the local environment. A major
component of that research was the assessment of new and improved varieties, as they became
available. It has been nearly eight years since any local variety screening has been done and a
number of new varieties with better agronomic and quality attributes have been developed in
Queensland during that time. As sweet potatoes continue to be recommended as a crop well suited to
year round production in this environment, it is important to assess new varieties so local growers can
be competitive in southern markets.

Method:

Varieties were sourced from the virus-free program operated at Gatton, Queensland.

Varieties

1. Beauregard
2. Hernandez
3. Northern Star
4. WSPF
5. Hung loc
6. Kestle
7. Darby
8. NC-3

Trial design

Randomised complete block.
Three replications.
1.5 m between rows.
Ten rows including two buffer rows.
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Plot size

Plots of 5 m.
Sixteen plants per plot.
Fourteen data plants.
Plant spacing of 0.3 m.

Management

Tip cuttings planted 09/06/03.

Nutrition

Basal ñ 50 kg N/ha, 90 kg P/ha, 50 kg K/ha, 200 kg Ca/ha.

Side-dress ñ 50 kg N/ha, 150 kg K/ha.

Irrigation

Space of 3 m between laterals and 5 m between sprinklers on the square.

Microsprinkler / wingfield challenger / yellow jet / 50 cm above ground.

Operating pressure @ 150 kPa.

Watering monitored with tensiometers.

Results:

The trial plants were planted in early June and harvested at 20 weeks from planting in late October.
Root size and marketable yield can depend on the size potential of different varieties and seasonal
conditions during growth. As can be seen from the size grades of harvested roots in Table 1 some
varieties may not have been at their optimal maturity with a fairly high yield component of small
unmarketable roots. Due to increasing damage to trial plants by hungry magpie geese the harvest
could not be delayed past 20 weeks. Despite this the trial provided the desired comparison of new and
known varieties in regard to potential yields and important root quality parameters.

Table 1. Trial yield data

Variety
Marketable
yield (t/ha)

Market grade
yield (%)

0.25 kg – 1 kg

Yield (%)
<0.25 kg

Yield (%)
>1 kg

Planting to
harvest estimate

(weeks)

Beauregard 28 66.3 30.8 2.9 20
Hernandez 14 48.9 51.1 0 22
Northern Star 30 69.1 24.0 6.9 20
WSPF 9 50.0 50.0 0 22 +
Hung Loc 26 61.0 20.0 19.0 18 - 20
Kestel 21 57.1 42.9 0 20 - 22
Darby 16 58.1 34.0 7.9 20 -22
NC - 3 20 54.6 45.4 0 20 - 22
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Mean marketable yield is calculated on 22,000 plants/ha and consists of roots >0.25 kg and <1 kg.
Estimates are given for the optimum time to maturity at harvest for each variety.

Table 2.  Root quality descriptions in relation to marketability

Variety Root /skin quality Market
assessment

Beauregard
Good shaped uniform chunky roots. Smooth pink to
orange skins but a little thin. Shallow eyes.
Uniform bright orange flesh colour. Attractive.

Good

Hernandez
Fairly uniform cylindrical roots. Copper skins are a little
rough with prominent eyes. Good bright orange flesh
colour. Less attractive.

Fair

Northern
Star

Roots mostly chunky with some longs. Excellent smooth
and thick purple skins for this type.
Good uniform cream/white flesh colour.

Good

WSPF
Mostly long thin shapes with end tails. Cream fairly
smooth skin with prominent eyes. Unusual marbled purple
pigment over cream flesh colour.

Specific market
appeal

Hung Loc
Very poor shape with long angular roots with deep ribbing.
Thin light purple skins are fairly rough.
Mottled pale orange/yellow flesh. Not attractive.

Poor

Kestel
Mostly long roots with tapered ends. Poor shape.
Rough cream skins with prominent eyes. Dirty
appearance. Uniform cream/ yellow flesh colour.

Poor/Fair

Darby
Mostly good uniform blocky roots. Skins fairly smooth but
thin. Interesting combination of pale purple skin colour
with light orange flesh colour.

Fair/Good

NC - 3
Fairly uniform cylindrical roots. Some blocky shapes.
Dark copper skins fairly smooth but eyes are prominent.
Good bright orange flesh colour.

Good

While yields remain the basis for varietal selection, root quality is increasingly important in a very
competitive market.

Discussion:

Results indicate that Beauregard has a greater yield potential with better quality attributes than any of
the standard orange skin/orange flesh types in the trial. Although NC-3 continues to perform well in
this climate, it will be replaced with Beauregard as the recommended variety for this type.

Several purple skin / white flesh varieties have been trialled in past research but all showed poor root
shape with very thin easily marked skins. In this trial Northern Star rated highly in both of these
characteristics with fewer long thin roots and a tough ìdouble skinî that resists damage during harvest.
This will easily replace the previously recommended variety Red Abundance.

The white skin/white fleshed Kestel performed poorly in this trial, as have other varieties of this type in
past varietal assessments. It appears that a good variety of this type is yet to be developed.

There appears to be a growing market niche for the unusual white skin/purple flesh type called WSPF
and although it yielded poorly when harvested at 20 weeks in this trial its potential should not be
ignored by growers.
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A field day for potential growers was held at CPHRF at the time of harvesting the trial. All varieties
were on display with small amounts of planting material available to anyone interested. There was
discussion on how to grade the roots as marketable and unmarketable and the identification of insect
pest damage.

Machinery demonstrations included:

• Removing the plant tops with a flail vine pulveriser to facilitate easy digging.
• Lifting the roots from the soil using a single row potato digger.
• Root washing procedure using a water hopper, which softens the soil sticking to the roots and a

brush conveyor with high-pressure spray jets.

PROJECT: Potato Observation Trial 2003

Project Officer: J. Bird

Location: Various

Objectives:

To assess the suitability of various potato cultivars for the Katherine region for a large
interstate enterprise.

To compare drip tape irrigation with overhead irrigation practices.

To identify any crop management issues that may arise.

Introduction:

DBIRD was approached by a large interstate potato grower for support in assessing the suitability of
the Katherine region for seed potato production. Potatoes have been grown in the Katherine area
previously with variable success. Expansion into the Katherine region may be of value to commercial
interests, due to the abundance of potato virus in the traditional seed producing areas of Australia.
The NT also has the advantage of close proximity to potential markets in Asia.

Method:

Two separate trials were undertaken on growersí properties in the Katherine region.

Trial 1

Irrigation

Drip tape was layed under the seed at planting.

Planting material

Nadine at 1,909 kg/ha.
Ruby Lou at 1,818 kg/ha.
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Basal fertiliser

Nitrophoska Blue Special at 400 kg/ha.
Superphosphate at 200 kg/ha.

Injection fertiliser

Mix of soluble fertilisers and biological products.

Planting date: 29 April 2003.

Harvest date: 21 August 2003.

Treatments: Rizolex seed treatment at 3.5 kg/ha.

Trial 2

Irrigation

Overhead (pivot).

Planting material

Coliban at 5,000 kg/ha.
Nadine at 3,500 kg/ha.
Atlantic at 4,300 kg/ha.
Desiree at 3,000 kg/ha.

Basal fertiliser

NPKS 8-4-10-14 at 300 kg/ha

Side-dress fertiliser

As indicated by soil/leaf analyses.

Planting date: 1 July 2003.

Harvest date: 3 November 2003.

Discussion:

Trial 1

The grower participating in this trial had difficulty wetting the soil with this method of irrigation. The
Ruby Lou variety was a lot quicker to germinate and more vigorous than Nadine. Ruby Lou also
produced a higher yield. No insecticides or fungicides were required.

Trial 2

All varieties yielded well, especially Atlantic and Coliban. Nadine was again the least vigorous. No
insecticides or fungicides were required. Germination of a few of the potatoes occurred prior to
harvest, and a small amount of rhizoctonia damage was detected. These problems may have been
prevented with an earlier planting date, as conditions became hot and humid well prior to harvest.
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Yields of all varieties in both trials were comparable with yields from the traditional potato growing
areas of Australia at between 6-8 t/ha. The advantage that the grower would have in producing seed
potato in the Katherine region is in the much shorter maturity times during our growing season as
compared with the southern winter, as well as a lack of frost damage.

The crops were assessed regularly for disease, with negative results for potato cyst nematode and
purple top virus tests.

Small amounts of rhizoctona damage were found in Trial 2. Some of the crop also germinated prior to
harvest. The late planting, combined with the hot, humid conditions experienced by the crop could be
the main cause.
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Sub-program: Productivity Improvement of Tree Crops

PROJECT: Productivity Improvement of Tree Crops

Project Officers: V. Kulkarni, M. Hoult,  C. Wicks, G. Dunker, M. Connelly, T.
Maddern and R. Renfree

Location: Darwin and Katherine

Objective:

To identify and understand critical factors affecting tree crop productivity in the Darwin and
Katherine regions and to provide suitable solutions to the industry to address them.

Introduction:

Low productivity and inconsistent production have been identified as major limitations in the mango
industry. They were identified as priority areas ìbig issuesî at the previous R&D meeting. Our
commercial mango cultivar, Kensington Pride (KP) suffers from serious problems in both production
and quality. Our yield is very low, between 3 to 5 t/ha. This makes the product highly sensitive to
market prices. The NT mango industry relies heavily on the high demand and high market prices for its
early mangoes in the domestic market. With the use of paclobutrazol, growers have been able to
obtain early flowering and early fruit maturity. Flowering is however not synchronous in the orchard
which leads to variation in time of fruit maturity. In spite of the availability of tools such as dry matter
tests and heat sum units, immaturity of fruit in the market is a problem especially for the early
harvests.

The problem of low productivity is being approached by two ways. (1) Developing new techniques for
KP. (2) Developing new cultivars with high productivity and technology for these cultivars. Our recent
findings in this direction are presented here.

Method:

Method is described below, separately for each experiment in Results and Discussion.

Results and Discussion:

Improvement of yield by flower manipulation

A three year collaborative flowering project with CSIRO was conducted from 1999 to 2001 to compare
the efficacy of paclobutrazol (PBZ) and cincture application of Morphactin (M) to KP mango. While
PBZ was applied every year as a collar drench, M was applied only once in the first year. Results of
the project were published as a report and are briefly summarised in Figure 1. PBZ significantly
improved flowering and yield compared with M and Control.
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Figure 1.  Effect of paclobutrazol on progression of flowering in Calypso mango
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Figure 2.  Flowering and yield in M, P and C (values indicate means of nine sites) in KP

Standardisation of rates of paclobutrazol for flowering and yield improvement in mango cv Calypso
and Honey Gold
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Method

Site: Acacia Hills Farm

Plant material: 2.5 year-old Calypso trees of uniform size on KP planted at 8 x 3 m.

Treatments: 0, 7, 9.5 and 12 mL of 25% paclobutrazol/ tree.

Design: Randomised block.

Replications: six.

Number of trees/treatment/replication: six.

Date of treatment: 30 January 2003.

Method of application

Required volume of the growth regulator was diluted in 1L of water and applied to the soil as collar
drench. Application was done following heavy rain; hence there was no need to irrigate the trees.

Flowering observations

Visual assessment of each tree was made at fortnightly intervals commencing first week of June until
cessation of flowering in the first week of August.

Fruit-set and retention

This was observed for two reproductive stages. Eighty panicles were randomly tagged at full bloom
stage (full anthesis) or at pea stage of fruit growth and number of fruits harvested from each panicle
was counted at harvest.

Results and discussion

Data on extent of flowering and yield is presented in Table 1.

Table 1. Effect of different rates of paclobutrazol on flowering and yield in Calypso mango in the
Darwin region

Flowering Yield/treeTreatment PBZ (25%) (mL/tree)
Number Weight (kg) (estimate)

0 (Control) 49.9a 32a 12.9a

7 53.0a 33a 13.5a

9.5 70.6b 49b 19.5b

12 74.6b 52b 20.5b

Figures in columns with different superscripts are significantly different.

The flower and fruit- promoting property of PBZ has been observed in several cultivars and Calypso is
no exception. It is however, important to realise that rates of application vary with cultivar and need to
be standardised. In the present study PBZ (25%) at 9.5 and 12 mL/tree (approximately 2.5 ñ3 g a.i.)
induced more flowering and higher yield in Calypso whereas 7 mL was sub-optimal and was on par
with control. Timing of application is also important. In this experiment, application was done
somewhat later (30 January). It will be desirable to examine the response of earlier application in
December.
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Fruit retention and panicle-fruit ratio: One positive feature of cv Calypso seems to be the high fruit-set
and retention rate and the resultant high panicle: fruit ratio. This ratio was found to be 1.05
fruits/panicle from panicles tagged at flowering and 1.61 for panicles tagged at the ëpeaí stage of fruit.
These values are very encouraging as compared with KP, which needs from five to eight panicles for
producing one fruit (i.e. 0.11 to 0.20 fruits/panicle). High fruit retention rate is a very desirable trait in
mango cultivars. It will be desirable to examine if fruit retention rate is affected by age and/or other
factors in Calypso.

Some other observations

Calypso fruit seems to be susceptible to sun -burn. A large proportion of fruit on the exposed aspect of
the tree was affected. Effect of fruit-coating sprays may be investigated in future.

Trials with another new cultivar ëHoney Goldí failed to give any significant response to paclobutrazol.
The experimental set-up was the same as for Calypso. Whether this was due to delayed application or
due to variation in cultivar response needs to be investigated in future.

In simultaneous trials with paclobutrazol on older trees of Calypso at another property in Berry Springs
(results not presented here) the trees did not respond to paclobutrazol application. In this case also
application was done at the end of January. These trees had produced a very good crop in the
previous year without any treatment. Whether this was due to delayed application or due to the erratic
flowering habit of the cultivar needs to be confirmed by long-term trials.

Harvesting and fruit maturity: Limited taste evaluation and measurements on TSS/acidity of Calypso
indicated that fruit of this cultivar may have to be harvested at a higher dry matter level than KP.
Because of low acidity levels, fruit harvested at lower dry matter levels (around 14%) tended to be
insipid. It is hypothesised that a dry matter level of at least 16% will be desirable for this cultivar.

A PBZ ñ treated tree
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Treated Control

Results in Honey Gold

Flowering in this cultivar was negligible in all treatments including the highest rate of PBZ (data not
presented). Lack of adequate shoot maturity at flowering time seemed to be a limitation with this
cultivar.

Fruit maturity studies in mango

Early fruit maturity is an important advantage for the NT mango industry. Harvesting in the NT
commences in September and extends up to late November. But September/early October is the most
preferred time to market when supplies are limited and prices high. Assessment of fruit maturity is a
critical factor affecting quality and market performance. Flowering in mango extends over a long
duration ñfrom May to August and has a similar impact on fruit maturity. It is not difficult to make errors
in judgement of fruit maturity. Measures such as dry matter and flesh colour are used but they are
destructive tests and have limited application. Development of a rapid, non-destructive measure will be
very useful for growers and packing sheds. The value of such a technique can be further enhanced if it
can be used as an on-line step for quality improvement and monitoring. Accumulation of
carbohydrates during fruit development culminating in fruit maturity leads to an increase in density of
flesh in the fruit. Whether changes in fruit density (weight/volume ratio) can be used and standardised
to develop rapid non-destructive and destructive tests for fruit maturity for our commercial cultivars is
being investigated in this project.

Heat sum technique is being used in forecasting approximate time of fruit maturity and dynamics of
markets for a season. This technique involves using heat sums accumulation from flowering to fruit
maturity. Flowering is a somewhat deceptive stage on account of variation in timing and difficulty in
assessing. Development of heat summation from a particular stage of fruit may further add value to
this technique. Studies were also initiated in this direction this year.

Method

Weight volume ratio of the fruit/ fruit sample: This was worked from fresh weight of the fruit and weight
of water displaced by the fruit. Fresh weight of the fruit/sample was taken (wf). Weight of a known
volume of tap water was recorded for calibration (ww). The sample was immersed in water in a
beaker, forcing it in, if necessary, with a fine blunt needle the volume was made to a known mark (v1)
on the beaker. The sample was withdrawn and the weight of the water was recorded. This figure was
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converted to volume (v2) from the calibrated value. Wf/v2 gave the ratio between weight and volume
of the sample.

In the 2003 season, fruit was regularly collected from two packing sheds in Darwin and subjected to a
range of destructive and non-destructive tests. Dry matter test was used as a standard to compare the
efficacy of weight/volume ratio. While a large sample was subjected to the non-destructive tests,
samples of fruit were randomly collected and retained for ripening and comparison of weight /volume
test results and actual fruit quality.

Dry matter test of the flesh: This was done following the standard procedure in the laboratory. Dry
matter % was calculated by drying approximately 10 g sample as a % of fresh weight. The grated flesh
sample was dried to a constant weight in a hot air oven at 650C for nearly 18 hours.

Heat sum units: Panicles were tagged at full bloom stage when >50% of flowers had completed
anthesis. Fortnightly observations were taken on the stage of the fruit. The visual assessment of fruit
size consisted mung bean, pea, marble, egg, golf ball, fully developed and finally, mature.
Temperature and humidity data was recorded using data loggers (tinytag), which recorded and stored
data through the duration of the experiment. The data was then transferred to a computer.
Temperature data could only be recorded from the marble stage onwards.

Results and discussion

Weight/volume ratio of whole fruit: From the data generated previously and this year, following
conclusions were drawn.

Fruits that sank in water had a very high weight/volume ratio (> 1.0) and high dry matter or TSS value,
usually > 16.0.

Most sample fruit tested from the packing sheds in October and November in 2003 recorded
satisfactory dry matter levels, good taste and were of optimum maturity. Their weight volume ratio was
between 0.95 to 0.97. This ratio increased through the season and was highest in November.
September evaluation in the previous year showed increased proportion of immature fruit with
weight/volume ratio of 0.91-0.93. The proportion of sinkers (fruit that sank to the bottom) also
increased with the season, the highest being in November. Some fruit do not sink but remain
suspended in water. This stage was considered as transitional between floaters and sinkers and
depicted similar maturity levels.

It will perhaps be better to use the difference between weight and volume (i.e., weight-volume) as a
tool. Fruits which recorded a negative value and up to 5 usually sank or half sank i.e. were very
mature and had a dry matter level of nearly 16% whereas those with a value of up to 12 were between
14 to 15% dry matter. Those with value higher than 20 were not mature. It is however, important that
we confirm and standardise these in future research.
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Weight and volume loss during ripening
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Figure 3.  Daily evaluation of weight/volume ratio after harvest showed that fruit weight reduced during
ripening with a concomitant reduction in volume

Thus, when immature fruit was force-ripened with ethylene, the weight/volume ratio did not alter
through the ripening process.

Evaluation of fruit slices for weight /volume ratio: Slices of fruit with or without peel were tested for fruit
maturity. Dry matter test was used for comparison. The sink and float techniques were equally
applicable to fruit maturity.

A ìfloaterî (immature) fruit (dry matter <15%)
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A ìsinkerî (mature fruit with 16% dry matter)

A ìhalf sinkerî in transition (15-16% dry matter)

Floating slice of immature fruit
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A ìsinkingî slice of mature fruit

Other observations

The green brown spot syndrome was observed on several cultivars. Symptoms involve development
of green or reddish brown spots of varying sizes on the peel during ripening. The incidence was
significantly high in cv Celebration and to a considerable extent in R2E2 and other cultivars. The
damage was restricted to a superficial layer of the skin and did not affect the flesh.

Green brown spots in cv. Celebration

Green brown spots in R2E2
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Heat sum studies

Fruit was tagged at ëMarbleí (20-30 mm diameter) and golf ball stage (50-60mm diameter). Heat units
required for maturity (15% dry matter) were calculated from the sum of daily average temperature -12.
Fifty panicles were tagged at each stage. Dry matter samples were taken after visual assessment of
fruit until a dry matter level of approximately 15% was achieved in most samples. Since temperature
records were commenced only at marble stage, earlier stages could not be monitored this year. It was
observed that heat sums of 12870C were required from the marble stage to maturity and of 5100C from
golf ball to harvest.

Table 2. Fruit stages and heat sum for fruit maturity

Stage Date of tagging Date of fruit maturity Heat sums

Marble 21 August 2003 21 October 2003 1,287
Golf ball 25 Sept 2003 21 October 2003 510

Tagging at flowering in connection with another experiment (not reported here) clearly showed a high
degree of variation on account of heavy fruit drop in some batches of flowering and a prolonged
flowering duration. It is therefore suggested that the heat sum technique may be further standardised
in future using these later stages of panicles/fruit-set.
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Sub-program: Banana “Tropical” Race 4 Panama Disease
Management (HAL FR0043)

PROJECT: Banana Tropical Race 4 Panama Disease
Management

Project Officers: M. Darcey, G. Walduck, C. Kelly, A. Daly (Plant Pathology)
and S. Smith (Resource Protection)

Location: Coastal Plains Horticulture Research Farm

Objectives:

To find and develop a commercially acceptable banana variety resistant or tolerant to Panama
tropical race 4 for the NT banana industry.

To simultaneously develop field management methods to reduce the spread of the disease.

Specifically to:

1. Commission and operate a world class quarantine facility capable of undertaking secure research
on Fusarium oxysporum cubense - Tropical Race 4 (FOCTR4).

2. Locate and screen banana varieties for resistance or tolerance to FOCTR4 within the secure
quarantine facility while ensuring no spread of FOCTR4 from the facility.

3. Test the commercial acceptability of any variety found resistant or tolerant to FOCTR4.
4. Develop and commercialise any resistant or tolerant variety found to be commercially acceptable.
5. Develop field management techniques aimed at reducing the spread of the disease.
6. Attempt to develop field techniques aimed at disinfesting currently infested areas.

Progress:

Construction of the Coastal Plains Banana Quarantine Station (CPBQS) was completed and was
officially opened on 2 July 2001. Operating protocols for the facility were developed and have passed
an external audit each year since 2002.

Fourteen test varieties plus sacrificial plants were planted in the site in June 2001 and the sacrificial
plants were inoculated with FOCTR4 in November 2001.

On 18 December 2001, the first external symptoms of FOCTR4 were observed on the Pissang
berungan (Lakatan) sacrificial plants. First symptoms were visible within six weeks of inoculation and
95% of inoculated sacrificial plants died within 26 weeks.

The causal organism was confirmed as FOCTR4 (VCG 2013012/16) by isolating from plants showing
Panama disease and by conducting VCG and PCR testing at the Plant Pathology Laboratory at
Berrimah.

Thirty varieties of bananas have been planted in the test facility since 2001. A summary of results to
date is presented in Table 1. The field testing procedure of each variety takes at least two years to
complete but an indication can be obtained within 12 months of planting. Introducing varieties from
overseas is expensive and takes 18 months in quarantine.



Horticulture

314

The project has evolved with three concurrent areas of work:

1. Testing and developing resistant varieties

This work is generally summarised in Table 1 and shows that we have so far identified five varieties
with a high level of resistance from the first batch introduced. Unfortunately, none of these are a
substitute for the current commercial Cavendish varieties.
Specific results on Batch 1are shown in Table 2, which indicate disease development at the end of the
plant crop and three years later in April 2004. Results of Batch 2 are presented in Table 3.
The three seeded Malaccensis types have no commercial value as fruit but are being crossed to
produce seed for planned gene study work by CSIRO to attempt to identify the FOCTR4 resistance
genes.
GCTV-119 is a somaclonal variant of Cavendish with reputed resistance to FOCTR4 from the
Taiwanese selection program. It has proved to have a high level of resistance but is agronomically
weak and is unacceptable. GCTV - Formosana is another somaclonal variant of Cavendish with much
better agronomic characters and is currently six to seven months into testing.
FHIA25 has proved highly resistant, high yielding and leaf-spot resistant but is a cooking type with a
poor taste and texture and has proved unacceptable to the market in Australia. Extensive testing was
undertaken at wholesale, retail and consumer level with negative results. As a result no further
commercial development work will be undertaken on this variety unless there is a significant change in
the market.
FHIA01 and FHIA18 are dessert types from the FHIA Breeding program in Central America and have
proved to have a good level of resistance in ratoons after significant losses in the plant crop. They are
sweet acid types and are not a substitute for Cavendish. They may have potential as niche varieties if
their agronomic shortcomings can be overcome. FHIA01 is grown and sold in Queensland and NSW
as ëgold fingerí but has had a very chequered history on the market due to its unreliable taste and
ripening. Its problems seem greater when grown under warm conditions. FHIA 18 is currently being
test-marketed privately as Bonanza in NSW as a ëladies fingerí substitute but has ripening and post
harvest problems. It has severe yield and sunburn problems in tests in the NT so far. Both of these
varieties are to be reassessed for agronomic characters to see if a niche market is possible for NT
produced fruit.
The Malaysian varieties Mutaria E, Novaria D&G and Pissang embun have all proved very susceptible
to FOCTR4 . Pissang jari buaja is slow to cycle and is less susceptible to FOC than the other
Malaysian varieties but still succumbs in ratoons. It will produce some bunches but carries the
disease. This makes it unsuitable.
Some selections from South Africa are currently undergoing testing but no results are available yet.

2. Developing practical field management procedures to contain and slow the disease

This area of work has four aspects:

a) Prevention and legislation: The legislation to quarantine the known outbreaks is being upgraded to
take account of advances in our knowledge of the disease and the field experience of current
banana growers. This is cooperative work between Resource Protection, Horticulture and the
banana growers group. This is supported by an awareness campaign to all potential banana
growers in the NT. New Panama disease quarantine signs have been produced and are being
supplied to growers. A cheaper farm wash-down pad has been developed and a prototype has
been built and is being used at CPHRF (Figure 1).

b) Containment of new outbreaks: A number of techniques have been trialled. Plants have been cut
up and covered with plastic and allowed to rot. Plants have been dug up and treated in hot water.
Burning the first individual plants as soon as they are detected appears to be the most effective
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method. The whole plant is surrounded by a heat shield and filled with combustible material
(Figure 2). The material is burned, the plant is consumed and the butt and surrounding ground are
heat-sterilised (Figure 2). The soil is then covered with a thick layer of mulch to protect it and
contain any residual FOCTR4. This method reduces the inoculum on the surface and minimises
the likelihood of spread.

c) Containment and restriction of spread from established infections: The ëearly interventioní
approach where infected plants are detected early and killed by Glyphosate injection has reduced
the spread rate in existing infected plantings. The success of this approach has relied on a
commitment from growers and upgraded legislation.

d) Biological suppressants: Promising results from overseas indicate this approach can be beneficial
if combined with the three methods described above. Field trials are planned and will commence
soon on commercial properties.

3. Hot water treatment to kill FOCTR4 in banana tissue (A. Daly/G. Walduck)

Several trials were carried out to test the efficacy of hot water in killing FOCTR4 in infected plant
tissue.
Water temperatures above 60°C and for longer than 20 minutes were found to kill FOCTR4. This work
was reported at the 2nd Symposium on Banana Fusarium diseases in Brazil in 2003.

Figure 1.  Prototype and low cost wash down pad for cleaning vehicles at FOCTR4 sites
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Figure 2.  Single plant infected with FOCTR4 being burned

Note heat shield to minimise damage to surrounding plants and temporary plastic sheet to protect soil
from movement. This is usually covered with a thick mat of straw when destruction of the plant is
completed.
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Sub-program: Irrigation Management in Central Australia

PROJECT: Irrigation Manageme nt in Central Australia

Project Officers: A. Nesbitt,  G. Kenna and D. Salter

Location: Ti Tree

Objective:

To validate or modify crop factors used in Central Australia for table grape production

Introduction:

Irrigation scheduling practices on commercial table grape properties in the Ti Tree area vary
considerably. Some of these practices can result in under-irrigation or over-irrigation of vines, and can
cause a range of problems that eventually affect the economic viability of the planting and the long-
term sustainability of the soil.

Excessive applications of water to vines can cause adverse effects in the cropping and fruit quality
characteristics of the vine including a high incidence of ìchickenî berries, delayed maturity and poor
handling and storage characteristics. The extra pumping of water will also add unnecessarily to
production costs.

Under-irrigation can be just as detrimental to vine growth and productivity. Poor growth, lack of berry
set, failure of the crop to mature including shrivelling of berries, and nutrition problems can result if
vines do not receive timely irrigation with adequate volumes of water.

The use of irrigation scheduling aids varies between basic aids such as tensiometers, to more
sophisticated state-of-the-art telemetry. Regardless of the sophistication, the main aim of efficient
irrigation scheduling is to supply the correct amount of water to a crop at the appropriate time, while
maintaining adequate crop and soil health.

The Ti Tree Water Advisory Committee (WAC), a statutory body which represents the interests of
water users in the district, has a strong interest in promoting sustainable irrigation practices amongst
users of the resource. The WAC has identified project work in the area of crop water use and irrigation
scheduling as a priority.

Method:

In previous seasons, irrigation practices were monitored using readings collected from bore meters on
a weekly basis, and then compared to estimated water requirements calculated from crop factors
(Table 1). In the 2003-04 season, a more proactive approach was taken whereby willing growers
participated in the program by actually irrigating using these crop factors. These properties were then
monitored to assess the validity of the current crop factors in use.
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Table 1. Crop factors used for table grapes grown in the Pine Hill/Ti Tree area

Month Crop coefficient

January 0.4
February 0.3
March 0.2
April 0.2
May 0.1
June 0.1
July 0.1
August 0.1
September 0.2
October 0.5
November 0.55
December 0.4

In order to validate or modify the crop factors used in the Pine Hill/TI Tree area, the following
additional activities were undertaken:

• Meter readings on all production bores on all properties in the Ti Tree farms area were recorded
on a weekly basis.

• Evaporation (from a US Class A pan) and rainfall were recorded on a daily basis at Ti Tree
Research Farm.

• Crop factors were then used to determine the amount of water actually used by the vines based
on the evaporation.

• Survey sheets were filled out daily to determine irrigation times and relative moisture contents in
the soil on those properties that participated in the program. Vine health, vigour, crop loads and
relative soil salinity levels were also monitored on those properties.

• Using both the meter readings taken from all properties and the survey sheets collected from
participating properties, irrigation regimes were compared with estimated water use of the vine
calculated from the crop factors and based on local evaporation data

Results and Discussion:

Detailed reports on water use were presented to industry and the WAC on a regular basis throughout
the season.

Bore meter readings

The fortnightly minimum and maximum values were calculated from bore meter readings taken weekly
and expressed as L/vine. These figures were then compared with the estimated water used by the
crop. The collated data from the entire season is presented in Figure 1.
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Range in Water Use - Fortnightly - 2003/04
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Figure 1.  Range in water use compared with estimated water needs for the 2003-04 season

Figure 1 shows that the current irrigation regimes depart from the estimated crop water use in two
ways. Firstly, over-irrigation until berry ripening, and then under-irrigation through the berry ripening
stage and harvest.

Over-irrigation is common in the pre-bud-burst period up to berry ripening. As vines have very low
water needs during this period, it is easy to over-irrigate, especially when bud-burst occurs and rapid
growth rates follow. However, actual need for water by vines is still low as most of this rapid growth is
sustained by reserves held in the vine.

Under-irrigation during the berry-ripening stage can greatly affect the maturity of the berries and the
ability of vines to sustain the crop. After the rapid shoot development and growth, vine growth slows.
Canes continue to mature and bunch development is rapid. The berries are now changing colour and
continuing to increase in size and sugar content as acid levels begin to fall. The accumulation of
sugars in the berries is attributed mainly to the ability of leaves for rapid photosynthesis. For this to
take place, adequate amounts of water need to be available to the vine. Crop water use throughout
this period steadily increases with the maximum demand for water occurring prior to and during the
harvest period. The consequences of not meeting vine water requirements would be delayed maturity,
uneven maturity within the bunch, softening of berries and the collapse of bunches in severely
stressed plants.
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Survey results

While common irrigation practices have resulted in under-irrigation early in the season, and over-
irrigation later, the introduction of participating growers to use crop factors to schedule irrigation has
shown a reduction in the amount of over- and under-irrigation seen throughout the season (Figure 2).

Survey Results - Comparison of Actual use to Estimated
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Figure 2.  Survey results from participating properties (actual irrigation versus estimated crop water
use)

While irrigation outputs on the surveyed properties did not exactly follow the crop factor estimates,
scheduling was much improved particularly during the critical growth stages, such as bud-burst and
floral initiation (July/August). It is thought that the current crop factors in use are accurate, but fine-
tuning may be needed to reflect the growth stages of the vine rather than being calculated on monthly
averages as they are currently done.

Soil health

Post-harvest rates of irrigation are usually higher than the estimated crop water requirement (Figure 1)
as properties commonly go through leaching cycles to reduce salt in the soil. Although excessive
vigour and new growth is undesirable at this time, health of the soil in terms of relative salt levels
needs to be addressed with well-timed and effective leaching irrigation. Table 2 shows the relative
exchangeable sodium percentages (ESP) of the soil in Ti Tree vineyards throughout the 2003-04
season.

Table 2.  Changes in ESP levels throughout the season for different irrigation regimes

Irrigation regime July December February

Crop factor 9.5 11.5 8.5
Conventional 8.0 17.6 10.5
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It is common for salt levels to build up throughout the season, reaching a peak level around harvest
time. Regardless of the irrigation system, a build-up of salt in the soil will adversely affect soil structure
and vine health. By adjusting the amount of over- and under-irrigation, this salt build-up can be
minimised. It is however, vitally important to maintain good leaching practices, with or without gypsum
amelioration, in order to keep the soil in good condition.

Summary

Current irrigation practices can result in under-irrigation or over-irrigation of vines.

The main aim of efficient irrigation scheduling is to supply the correct amount of water to a crop at the
appropriate time, while maintaining adequate crop and soil health.

A more pro-active approach was taken whereby willing growers participated in the program by actually
irrigating using these crop factors.

Irrigation regimes were compared with estimated water use of the vine calculated from the crop factors
and based on local evaporation data.

The current irrigation regimes depart from the estimated crop water use in two ways: over- irrigation
until berry ripening, and then under-irrigation through the berry ripening stage and harvest.

It is thought that the current crop factors in use are accurate, but fine-tuning may be needed to reflect
the growth stages of the vine rather than being calculated on monthly averages as they are currently
done.

Future work

Further work, such as this survey method, whereby growers actively participate in the program is
needed in order to complete this project and see increased adoption rates of this technology.
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Sub-program: Developing Best Practice Management in
Table Grapes in Central Australia

PROJECT: Evaluation of Various Table Grape
Scion/Rootstock Combinations

Project Officers: A. Nesbitt, D.  Salter, D. King and G. Kenna

Location: Ti Tree

Objective:

To evaluate the performance of various table grape scion/rootstock combinations growing on
properties in the Ti Tree area for production of high quality, early maturing fruit.

Introduction:

Table grape production is a relatively new industry in Central Australia. The first commercial plantings
of table grapes were established in the Ti Tree area in the early 1970s. The industry however, has
only expanded at a rapid rate over the last seven years.

Initially most plantings were established using vine rootlings as the use of rootstocks for nematode
resistance was not an issue. Virgin soils in the area were considered free of the types of nematodes
known to cause economic damage to grapevines. Industry also had concerns that high nitrate levels in
bore water in the Ti Tree area could lead to management problems and have a detrimental effect on
fruit quality due to excessive vine vigour. Other positive attributes that rootstocks may have were
considered to be of secondary importance to the vigour issue.

As plantings have continued to increase, there have been a number of issues that have led to a
dramatic change in industry attitudes to the use of rootstocks. The pest and disease free status of vine
rootlings imported into the NT in the past has been questioned. In many instances rootlings were
found infested with root-knot nematodes (Meloidogyne sp.). This pest (as well as other nematode
species) can now be detected in most, if not all, plantings of vines grown throughout the Ti Tree area.
Many plantings on properties are now marginal in terms of economic viability due to root-knot
nematode infestation.

At a combined industry/DBIRD rootstock workshop conducted in May 2001, it was decided that the
use of rootstocks for table grape production was overdue. Many property owners had already ordered
a range of rootstocks grafted to the three main varieties grown in the area (Flame Seedless, Menindee
Seedless and Thompson). The main issue was to decide which rootstocks were best suited to the
varieties grown in the area so as to produce early maturing, high quality table grapes.
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Desirable characteristics of rootstocks identified for research and evaluation included:

• Tolerance to the range of nematodes which can cause economic damage to table grape plantings.
• Acceptable cropping characteristics including yield, fruit quality and early maturity.
• Compatibility with a range of scion varieties grown in the area.
• Some resistance to termite attack.
• Some salt exclusion characteristics.
• A high plant health status.

The sloping T-trellis is the standard trellis system used by all growers in the district. However, recent
issues with cropping characteristics of Menindee Seedless and the added vigour imposed by the use
of rootstocks have meant that the current trellis systems may not be adequate. Therefore, the need to
evaluate other trellis designs was also identified as a means of coping with additional vine vigour and
at the same time increasing the potential for improved vine yields and fruit quality.

Method:

With the assistance of property owners and managers, the various scion/rootstock combinations
growing on properties in the area were identified and vines were tagged. Varieties growing on their
own roots were also included in the assessment. The rootstock/scion combinations now included in
the evaluation program are listed in Table 1.

Table 1 . Evaluation of scion/rootstock combinations

Scion Rootstock Scion Rootstock
Flame Seedless Own roots Thompson Own roots

Paulson Schwarzman
Freedom Freedom

Ramsey
Menindee Seedless Paulson Paulson

Schwarzman*
Freedom
Sultana H5* Crimson Seedless Paulson
Schwarzman* Ramsey
Sultana H5*
Schwarzman
Harmony
Paulson

* Denotes comparison between vines on V-trellis and sloping T-trellis

Data collection from the plantings includes:

• Assessment of vine vigour: pruning weights
• Assessment of crop load: bunch counts
• Fruit quality assessment: berry diameter, berry weight, brix and acid measurements
• Nutrition monitoring: petiole and soil analysis

As noted in Table 1, a comparison between similar scion/rootstock combinations growing on V-trellis
and sloping T-trellis will also be made.
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Results and Discussion:

Vine vigour

Average pruning weight for all vines sampled over the past three years was 7.1 Kg. In general,
Thompson vines had a much lower pruning weight than Menindee Seedless vines, 4.9 kg and 6.8 kg,
respectively. Interestingly, Menindee vines grown on V-Trellis systems had an average weight of 9.9
kg. Although this may be due to the larger, more open canopy, the extra vigour is more likely due to
the rootstocks to which V-trellised vines are grafted. That is, the V-trellis system does not necessarily
impart extra vigour on the vine per se, but is a means to provide support to the larger grafted vines. It
is too early to draw conclusions on whether the larger canopy sizes, in terms of pruning weight, may
affect fruitfulness of vines. So far, there is no evidence to suggest that vines with larger canopies
result in fewer fruitful canes. However, it will be important to quantify the effect of shading on
fruitfulness of buds and the extent of primary bud necrosis.

Crop loads

Bunch counts have been completed for all scion/rootstock combinations for the past two seasons. At
this stage, the results depend on vine management and variety, rather than the type of rootstock. The
rootstock may impart some influence on the overall fruitfulness of the vine, but this is subject to
pruning methods (e.g. the number of canes rapped down), and bunch thinning. Therefore, bud
dissections are completed prior to pruning/leaf fall to assess fruitfulness of individual buds and
expressed as a percentage. At this stage there is insufficient evidence to support the notion that a vine
grown on a particular rootstock is more fruitful than any other. Further work may shed light on this
issue.

Quality assessments

Quality assessments were carried out primarily on Thompson and Menindee Seedless varieties, on a
range of rootstocks. At this stage it is too early to make any conclusions as to the effect of rootstocks
on berry quality. However, there are a few trends in the current data, including:

• A delayed maturity (of up to 10 days) for Menindee/Schwarzmann, compared with Menindee on
own roots or Menindee/H5.

• An increase in berry size for grafted vines versus own rooted.

While these attributes may appear to be associated with rootstock performance, they may also be a
function of cultural management such as pruning methods, irrigation regimes and gibberellic acid
applications. Trellis systems also have an effect on vine performance.

The effect of the trellis system on berry maturity is evident in Table 2. While it appears that a V-trellis
system may allow for a greater berry size, the benefits of this may be offset by the apparent delay in
maturity. While a V-trellis system promotes a larger canopy, it is unknown whether this canopy size
promotes a competition for sugars, or if it is a function of the larger, shaded berries.
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Table 2. The effects of trellis types on grape production

T-Trellis V-TrellisScion/rootstock
Berry diameter

(mm)
Brix/acid ratio Berry diameter

(mm)
Brix/acid

ratio
Menindee/H5 19 22.4 20 17.6
Menindee/Schwarzmann 18.5 22.6 21.3 17.4
Menindee/Paulson 18.5 17.9 19.8 19.7

Nutrition

Five years of continual petiole and soil nutrition monitoring has allowed the development of nutrient
standards for the whole season for grapevine cultivars grown at Ti Tree (Appendix 1). These are
standards developed for the current list of cultivars sampled over the past five years.

Additions and/or alterations to these standards may occur as information is obtained on the new
scion/rootstock combinations, including updated micronutrient standards for vines grafted to Paulson,
and Harmony rootstocks. Also, nutrition programs for Menindee Seedless may need to be looked at
more closely in order to promote extra vigour and more fruitful vines.

Future work

In order to quantify differences seen in rootstock performance, harvest characteristics will need to be
assessed in the future. This may include harvested bunch numbers, yield weight, and number of picks.
Also, the nutrition requirements for Menindee Seedless have been raised by the industry. A more
rigorous nutrition program that focuses on Menindee Seedless vines may need to be introduced.

At least another four seasonsí data will be required to establish any long-term trends in scion/rootstock
characteristics. To identify the most suitable scion/rootstock combinations for table grape production in
Central Australia, additional resources will be needed.

Appendix 1:

Tentative petiole nutrient standards for grapevines

Tentative nutrient standards both at flowering (September) and for the October to January period are
presented below. The tentative nutrient standards at flowering are those of Robinson et al. (1997),
except for the standards used for nitrogen, phosphorus and potassium. These standards were
established using the results of the nutrient monitoring program carried out over the past five seasons.
The tentative standards will be revised as more information becomes available, and other
scion/rootstock combinations are included.
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At flowering time (September)

Nutrient Adequate range

Nitrate nitrogen, (mg/kg) 500 ñ 1,200
Total nitrogen, (%) 0.8 ñ 1.0
Phosphorus, (%) 0.2 - 0.3
Potassium, (%) 2.4 ñ 3.0
Calcium, (%) 1.2
Magnesium, (%) >0.4
Sodium, (%) >0.5 Toxic
Chloride, (%) >1 ñ 1.5 Toxic
Iron, (mg/kg) >30
Copper, (mg/kg) 6 ñ 11
Zinc, (mg/kg) >26
Manganese, (mg/kg) 30 ñ 60
Boron, (mg/kg) 35 - 70

Exceptions to the above standards are indicated below:

• Ramsey or Schwarzmann rootstock vines ñ phosphorus 0.3 - 0.5%, potassium 3.6 - 4.5%.
• Menindee Seedless on own roots ñ potassium - 3.5 - 4.5 %.

October to January

Nutrient Own roots Rootstocks*
Nitrogen (%) 0.5 0.5
Phosphorus (%) 0.2 0.3
Potassium (%) 1.5 ñ 2.0 2.5 ñ 3

The rootstock standards are for vines on Ramsey or Schwarzmann and not for Menindee/H5. For
Menindee/H5, the standards are the same as Thompson vines.

The exception to the above is the potassium standard for Menindee Seedless which is 3 ñ 4%.

October November January
Calcium, (%) >1.5 >2.0 >2.5
Magnesium, (%) >0.5 >0.8 >1.2

* The standards for sodium and chloride at flowering are valid for the rest of the season.
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Project: Evaluation of Dormancy Breaking Agents for Early
Table Grape Production in the Northern Territory
(2003 Season)

Project Officers: G. Kenna, D. Salter, A. Nesbitt and D. King

Location: Ti Tree/Territory Grapes

Objectives:

To improve productivity, quality and profitability of the table grape industry in the NT.

Introduction:

The table grape industry in Central Australia is based on the production of early maturing, high quality
fruit for the domestic market. Table grapes grown in the Ti Tree/Pine Hill area, 200 km north of Alice
Springs, begin to mature fruit in early November and the bulk of the harvest is completed by
Christmas.

The amount of ìwinter chillî grapevines receive in this area varies considerably from year to year.
Often bud-burst is slow or erratic due to a number of factors including maximum and minimum
temperatures and rainfall throughout the dormancy period. This has implications for the management
of the crop.

The application of the dormancy breaking agent Dormex (hydrogen cyanamide) to vines to promote
an early and more even bud-burst has become an essential management practice in the vine-growing
areas of Central Australia.

The chemical is usually applied to grapevines at the maximum recommended rate of 5% v/v of the
product (2.5% active ingredient hydrogen cyanamide). It is recommended that a non-ionic wetter be
added to the spray mix at the rate of 50 mL/100 L solution.

Past research has indicated that there are many factors that determine the effectiveness of Dormex
spray applications from year to year. Work conducted in the past has attempted to address a number
of these variables in an effort to make the spray application more effective in terms of promoting an
early and more uniform bud-burst and more economical in terms of cost.

Dormex research project – 1999

Research involved assessing the effectiveness of applications of Dormex at various rates when
combined with a range of surfactants. The rate of bud-burst in the treatments was compared with the
bud-burst rate in vines treated with the standard Dormex/surfactant spray mix.

Dormex research project – 2000

Research conducted in 2000 reassessed the effectiveness of a number of Dormex/surfactant spray
mixes trialled the previous season as well as comparing a number of other Dormex/surfactant spray
strengths.
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Dormex research project – 2001

Work included further evaluating the effectiveness of one of the more promising Dormex/surfactant
spray mixes from the previous season, against the standard spray strength.

Another product that is claimed to have dormancy breaking properties is ìWaikenî which was also
evaluated against the two Dormex treatments.

Results were variable in terms of the bud-burst rate between treatments in each vine variety.

The most effective sprays achieving the best bud-burst rate and total buds burst were the standard
Dormex surfactant combination (Dormex 5% Chemwet 0.06%) as recommended by the manufacturer.
Dormex 2% and Chemwet 3% also achieved as satisfactory bud-burst.

Bud-burst in the sultana plots was very poor. Vines in all treatments did not achieve a bud-burst rate
higher than 50%. Other factors such as climate, timing of spray applications, the ability of the spray to
penetrate the bud scales and be absorbed by the bud may have affected vine response to the
dormancy breaking sprays. It was decided that future work should include an attempt to modify the
moisture content of the buds on the canes prior to the application of the dormancy breaking spray in
an attempt to improve spray absorption and the bud-burst response.

Dormex research project - 2002

After consultation with industry it was decided to approach the seasonís research on dormancy
breaking agents with the following objectives:

Trial 1:

Investigate methods of making the buds on vines more receptive to the application of a dormancy-
breaking agent. It was agreed that dormant buds on vines appear to repel moisture, as the scales are
tight and the air cold and dry at the time sprays are applied. The spray mix tends to evaporate or run
off the surface of the scales rather than be absorbed. It was decided to apply various spray treatments
to the vines prior to the dormancy breaking spray in an effort to soften the bud scales and make them
more receptive to the Dormex/surfactant spray application.

Effectiveness of pre-treatments

A number of trends were evident across the various pre-treatments and the standard Dormex
application where no pre-treatment was applied.

The budburst rate was very similar:

• Where a pre-treatment of water was applied immediately prior to the Dormex application. In this
instance the vines were still wet from the pre-treatment as the Dormex application was made.

• Where no pre-treatment was applied before the Dormex application.

The bud-burst rate was higher with a higher percentage of buds breaking when a pre-treatment of
water and 1% Spreadwet was applied before a delayed application of Dormex. The bud-burst rate was
also higher than the standard treatment when a pre-treatment of water was applied.

The timing of the application of the pre-treatment appears to be critical. Budburst rates and the total
number of buds that burst were higher when the Dormex application was made between 4 and 11
hours after the pre-treatment.
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Trial 2:

Evaluate how effective Dormex was compared with the use of another agent the manufacturers
claimed would break dormancy in vines, ìWaikenî. Preliminary work the previous season had
indicated that this product was inferior in terms of promoting bud-burst in table grapes. It was decided
to compare the product with Dormex once again.

There was a significant difference between various pre-treatments and dormancy breaking agent
combinations in terms of the bud-burst rate and total number of buds that had burst at the completion
of the assessment period period.

Pre-treatments using Chemwet followed by 5% Dormex 3% Chemwet resulted in the highest bud-burst
rate and the highest number of total buds burst. Pre-treatments using water followed by 5% Dormex
3% Chemwet also performed well in terms of budburst rate and total buds burst.

Where 6% Waiken was used as the dormancy breaking treatment there was a very poor bud-burst
regardless of the pre-treatment. In many instances Waiken applications appeared to delay budburst
with a very low percentage of buds having burst when assessments ceased.

Dormex research project - 2003

It was decided to further evaluate whether bud-burst was enhanced by pre-wetting the canes and
buds prior to the application of the dormancy breaking spray. It was also decided to trial a range of
Dormex/surfactant concentrations.

Method:

The trials were conducted at Territory Grapes, a commercial table grape property in the Ti Tree area.
The plantings consisted of Vitis vinifera cultivars Sultana and Menindee Seedless on sultana H5
rootstock. Both cultivars were cane-pruned.

Twenty buds were marked randomly on the canes of the vines to be assessed for bud-burst.
Assessments began on 28/7/03. Marked buds on selected vines were inspected twice weekly for signs
of bud-burst. The date the buds reached bud-burst was recorded. Assessments continued until around
80% of the marked buds on the treatments had reached budburst. The budburst rates and actual
percentage of buds that burst could be calculated from this data.

A wide range of pre Dormex/surfactant treatments were applied to vines including three
concentrations of Dormex ñ3%, 4% and 5%. All spray concentrations were on a volume/volume basis.
The pre-wetting spray was applied to the vines approximately 10 hours prior to the Dormex/surfactant
spray.

All spray applications were made using a boomspray arm mounted on a 3,000-L trailed spray unit.
This is the accepted method for the application of dormancy-breaking sprays in the Ti Tree area.
Table 1 details the varieties and treatments applied.
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Table 1 . Various treatments applied to Menindee Seedless and sultana vines

Variety Pre-treatment Dormex/surfactant concentration

Menindee Seedless Prewet water 5% Dormex, 0.1% Spreadwet
Menindee Seedless No prewet 5% Dormex, 0.1% Spreadwet
Menindee Seedless Prewet water 4% Dormex, 0.1% Spreadwet
Menindee Seedless No Prewet 4% Dormex, 0.1% Spreadwet
Menindee Seedless Prewet water 5% Dormex, 1% Spreadwet
Menindee Seedless No Prewet 5% Dormex, 1% Spreadwet
Menindee Seedless No Pre-wet 4% Dormex, 1% Spreadwet
Sultana Pre-wet water 5% Dormex, 0.1% Spreadwet
Sultana No Pre-wet 5% Dormex, 0.1% ,Spreadwet
Sultana Pre-wet water 4% Dormex, 0.1% Spreadwet
Sultana No Pre-wet 4% Dormex, 0.1% Spreadwet
Sultana Pre-wet water 5% Dormex, 1% Spreadwet
Sultana No Pre-wet 5% Dormex, 1% Spreadwet
Sultana Pre-wet water 4% Dormex, 1% Spreadwet
Sultana No Pre-wet 4% Dormex, 1% Spreadwet
Sultana Pre-wet water 3% Dormex, 3% Spreadwet
Sultana No Pre-wet 3% Dormex, 3% Spreadwet
Sultana Pre-wet Water 5% Dormex, 0.2% Spreadwet
Sultana No Pre-wet 5% Dormex, 0.2% Spreadwet

Treatments consisted of at least four rows of vines (360 vines). Ten vines were randomly selected in
the plots for assessment. Pre-treatments were applied at the rate of 2.0 L/vine. Dormex/surfactant
sprays were applied at the rate of 0.8 L/vine

Results:

Menindee Seedless

Averages for budburst rates using a pre-wet treatment and no pre-wet were very similar (see Figure
1).

Budburst for most treatments began approximately 54 days after sprays were applied. The treatment
that involved a pre-wet and the application of 5% Dormex/Spreadwet 0.1% achieved the highest bud-
burst rate of 80% approximately 71 days after the spray application.

A number of other treatments involving pre-wet and no pre-wetting had similar budburst rates and
achieved around 70% bud-burst in a similar period of time. These included no pre-wet and 5%
Dormex/Spreadwet 1%, no pre-wet and 5% Dormex/Spreadwet 0.1%, Pre-wet and 5%
Dormex/Spreadwet 1%.

A 63% bud-burst rate was achieved in the same time period with no pre-wet and 4%
Dormex/Spreadwet 1%. The poorest bud-burst rate was achieved with a pre-wet followed by 4%
Dormex/Spreadwet 0.1% (see Figure 2).
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Sultana

Averages for bud-burst rates using a pre-wet treatment were slightly higher than the average bud-
burst rates for no pre-wet (see Figure 3).

Only one treatment achieved a better than 80% bud-burst rate. This was a pre-wet and 5%
Dormex/Spreadwet 0.2%. An 85% budburst was achieved 71 days after the Dormex application.

Other treatments to achieve reasonable bud-burst rates (approximately 75% in 71 days) included no
prewet and 3% Dormex/Spreadwet 3%, prewet and 3% Dormex/Spreadwet 3%, no pre-wet 5%
Dormex/Spreadwet 0.2% (see Figure 4).

Poor bud-burst rates were achieved (52% in 79 days) where treatments consisted of pre-wet and no
pre-wet and 4% Dormex rates combined with varying rates of surfactant (see Figure 5).

Budburst rates were higher when higher rates of wetter were used in combination with 5% Dormex
and 3% Dormex (see Figure 5).

Discussion:

Menindee Seedless

Unlike the previous season the 2003 results indicated that the application of a pre-treatment of water
to vines prior to the application of the dormancy-breaking agent Dormex achieved variable results.
Budburst rates with and without pre-wetting in Menindee Seedless were very similar across all
Dormex/surfactant combinations. Bud-burst rates in sultana were only slightly higher in vines pre-wet
regardless of the Dormex/surfactant combination.

Bud-burst rates in Menindee Seedless were higher when Dormex was applied at the recommended
maximum strength of 5% v/v. The strength of the surfactant did not seem to greatly affect the bud-
burst rate when the higher rate of Dormex was used.

Sultana

Results varied considerably to the Menindee Seedless trials. The pre-wet treatments did not achieve
any better bud-burst rates to the no pre-wetting in the same Dormex/surfactant combinations. The 5%
Dormex concentrations achieved better bud-burst rates than the 4% Dormex combinations. All 4%
Dormex sprays used surfactant spray strengths of 0.1% or 1.0%. Another effective treatment was 3%
Dormex/Spreadwet 3%. It seems that the higher rates of surfactant make the lower Dormex
concentrations much more effective.

This seasonís results indicate that:

• a pre-wet treatment using water and no surfactant will not produce consistent, early budburst
rates;

• higher rates of Dormex are more effective than Dormex at 4% with low surfactant concentrations;
• 3% Dormex with 3% surfactant concentrations are effective.

Future work

Trial pre-wet with surfactant vs pre-wet with water only.
Trial 5% Dormex with 1% surfactant vs 3% Dormex with 3% surfactant.
Trial the above with two different spray application timings.
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Budburst Rates for Menindee Seedless
- Dormex trials 2003
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Figure 1.  Budburst rates for Menindee Seedless
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Figure 2.  Budburst rates for Menindee Seedless
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Budburst Rates for Thompson Seedless
- Dormex trials 2003
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Figure 3.  Budburst rates for Thompson Seedless
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Budburst Rates for Thompson Seedless
- Dormex trials 2003
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Figure 5.  Budburst rates for Thompson Seedless
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Program: Supply Chain Development

Sub-program: Supply Chain Management Best Practice

PROJECT: Mango Crop Forecast

Project Officer: G. Owens

Location: Berrimah Farm and NTHA office

Objective:

To analyse the 2003 mango season against the November forecast.

Background:

For the last two years DBIRD Horticulture has published a crop timing forecast for the mango season.
This analysis is an evaluation of the accuracy and usefulness of the forecast.

The 2003 NT mango crop timing forecast successfully predicted the starting times, the production
pattern and the end of harvest for Darwin and Katherine regions (Figure 1 and 2).

Growers, packers, labour providers, transporters, wholesalers and retailers used the forecast to more
effectively plan and coordinate this season.

There was a significant amount of Katherine fruit (50,000ñ100,000 trays) packed in Darwin. This did
not change the shape of the seasonal outputs from either region.

The later flowering in Darwin resulted in a reasonable amount of fruit.

This fruit matured very quickly in the hot conditions of September, October and November.

The late Katherine fruit matured up to seven days faster than normal due to the hot conditions there
late in the season. It also proved the value of recalculating the forecast every month through to 1
November to account for unusual weather conditions.
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Darwin Mango flow vs Prediction 2003
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Figure 1.  The Darwin mango crop forecast

Katherine Mango Flow vs Prediction 2003
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Figure 2.  The Katherine crop forecast

The Horticulture Division wishes to thank all the growers and packers that contributed to the forecast
through the flowering surveys and by providing mango flow figures during the season. Because of
wide industry participation, the forecast becomes more accurate each year. We look forward to
working with even more growers next year.
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PROJECT: Mango Sea Freight Trial in Katherine

Project Officers: C. Wicks and R. Renfree

Location: Katherine Research Station

Objective:

To identify issues that affect long-term storage of Katherine mangoes

Introduction:

Over the last three years, the mango industry in Kununurra, WA has been sending trial consignments
of fruit to European markets using sea-freight rather than airfreight. The use of sea-freight is not new
to the mango industry; however, the long shipping time to Europe from Fremantle (30 days) requires
the use of a modified atmosphere in refrigerator units.

These consignments have been relatively successful. However, some limiting issues were identified.
Included in these issues were a lack of volume and a surprisingly high level of anthracnose. The high
level of anthracnose is not seen in Kununurra fruit in the domestic market, which has a fruit-turnover
time of about 14 days. However, the longer shipping time to European markets appeared to be
conducive to anthracnose breakdown in some fruit.

To source larger volumes of low-anthracnose mango fruit, Kununurra growers turned to Katherine
mangoes. In early 2003, a delegation of growers, WA Agriculture officers and marketing and freight
representatives met with a number of interested growers from the Katherine region. It was finally
agreed that while no Katherine fruit would be shipped (as part of the Kununurra-based trial) in 2003,
all interested growers would provide fruit for a static trial.

The aim of the static trial was to identify any problems when Katherine fruit is held for 30+ days.

How the static trial worked

Each grower provided 40 green-ripe fruit that had been harvested and packed according to standard
practice. The growers were asked to provide the fruit in one lot, identify the source block and harvest
the crop on the same day. All the fruit was collected from the relevant packing houses within a period
of four days. The time from packing to collection was no more than 18 hours.

The fruit was taken by air-conditioned car to the Katherine Research Station where it was held at 12-
14°C and 95% RH for the next 35 days. No fruit was allowed to leave the cool room until the trial was
complete. All mangoes were held in either one or two fruit-cartons with unblocked air gaps. Where
mangoes were provided in bulk cartons, they were repacked in one-fruit cartons. As confidentiality
was a key issue, all identification markings were covered and all stickers were removed.

The fruit was photographed and assessed on the day of collection (Day 1) and then twice weekly for
the next five weeks. The assessment included anthracnose symptoms as well as any other visible
problems. At the end of the trial, representative fruit and fruit with severe problems were sent to the
Plant Pathology branch at Berrimah for identification of problems.
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What was found

Most of the fruit held up very well over the 35 days. No anthracnose was found. However, some
physiological breakdown did occur. The promising result about the absence of anthracnose is
especially pleasing since only three of the ten participating growers used a post-harvest anthracnose
treatment and only one other grower utilised a pre-harvest treatment.

Table 1 provides a summary of results.

Table 1.  Assessments of mangoes held for 35 days at 13°C in Katherine

Assessment criteria Number of growers
with fruit displaying
assessed character

Notes

Anthracnose 2 Not confirmed.

Bruising 7 Two growers with more than two
mangoes showing bruising.

ìScaldî 7 Four growers with more than two
mangoes showing scalding.

50% soft ripe by day 11 1
50% soft ripe by day 21 10

Bad lenticel spot 2
Both growers had more than two
mangoes showing bad lenticel
spotting.

Sapburn 6
Cleavage scar 1
Stem end rot 2 Confirmed.
Physiological breakdown 2 Confirmed.

The scalding relates to skin and flesh damage similar to that seen in fruit that has not been managed
well while undergoing hot water dipping. The damage in this case could have been due to picking bins
that had been left in the field for too long, especially during this season when temperatures were much
higher than normal and winds were strong and dry.

Although no anthracnose was found, the quality was not as high as is possible. There was a high
degree of handling damage (bruising and scalding) that can be controlled through improved
management of the picking and packing process. However, not all growers supplied premium first
grade fruit for this trial, as it was not necessary for the assessment process. Growers would use
premium first grade fruit in a real commercial situation.

Conclusion:

Mangoes from Katherine were able to cope well with cold storage for 35 days. No anthracnose was
found and most of the identified problems were related to management.

Katherine fruit should maintain quality well during sea-freight to Europe when properly handled.
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Program: Horticulture Industry Information

Sub-program: Horticulture Information Service

PROJECT: Horticulture Information Service

Project Officers: G. Owens, A. Black, J. Thomas and G. McMahon

Location: Berrimah Farm

Objective:

To develop, package and efficiently deliver information for industry development.

Background:

The Horticulture Division has a long history of supplying information and information products to its
many and varied client groups. The demand for information and the need for an up to date, consistent
and accountable information service has led the Horticulture Division to invest resources to form a
dedicated Horticulture Information Service team.

Major outcomes

Formation of the Horticulture Information Service and identification of the team members and their
roles, including the appointment of an Extension Officer ñ Information based in Darwin.
The Horticulture Information Service was officially launched at Fredís Pass Show by Minister Vatskalis.
An updated Horticulture web site to provide clients with instant access to new and existing information,
including publications, statistics, crop forecasts, current articles and coming events.
Assisted the NTHA to develop its web pages and those of its affiliated groups.
Publication of numerous fact sheets on tropical fruit and vegetable crops and the development of new
information sheets, such as Growing Notes for a wider range of clients including those who use the
electronic media.
Adapted and implemented the NT Government Connect: NT client management system to serve
Horticulture clients.
Organised over 55 seminars/field days providing training to over 1,300 participants (Table 1).
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