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DISCLAIMER

While all care has been taken to ensure that information contained in this Technical Bulletin is
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.

October 2004



Technical Annual Report 2003-04

CONTENTS

LA I (@518 @ [ ]SSP 5
NS O T Y PP 7
SERVICE: AGRICULTURE ..ottt ittt sttt sttt e s et e st e e e st e e e s anbbe e e s annbeeeeneee 7
Program: Cattle Production from Mixed Farms..........c.ueeiieeeei oot e s ee e 7
Sub-program: LIVeStOCK ManN@gEMENL.........ceuiiiiiiiiiiieiiiee e e s ceieee e e e e e e s e r e e e e e s s e e e e e e e e annrnenees 7
Program: Improved Pasture, Hay and Seed Production...........ccccooeviiiiiiiiee s 26
Sub-program: Pasture DEeVEIOPMENT .........ooi i 26
Program: Irrigation PrOTQUCTION .......eeiieiiiiiie ittt 31
Sub-program: Douglas Daly - Irrigated CrOPS .........eeeiiiiiiiiiiiieieee e a e e e e eeeeeees 31
YU ok o] feTo [ £= 10 ¢ O o] i o] o I TP RPPP T 43
Program: [ oA I=Tq o [ @t o] o] o] 1 o PSSP 54
Sub-program: Farming SYSIEMIS......ccoiiiiiiiiiiie e e e e s e s e e e e e e s e s e e e e e e e s s atrereeeeeeeessnnnnnreees 54
Program: (21071 (o T = £ o 11 [ox 1 o] o NP SR 55
Program: F N0 0] (0] (=] 1Y/ PR 59
Program: T (= 7T o S SRS 65
Program: RTAY = To SRV = T T= Lo =0 =Y o PSSR 67
SERVICE: PASTORAL PRODUCTION ....ccciiiiiiiiiiiiiee ettt s sttt staee e staee e s stae e e e staeeaesnsaaeaessnsanaenans 84
Program: Native Pasture ManagemeEnt...........c.ueiiiiiiieiiiiie et 84
Program: Grazing MaNAGEMENT ........uuiii ittt e s abbe e e enbe e e e eeees 88
Program: Herd Man@gemMENt.........cooi ittt e e e e e e e e e e nnnbeaeee s 98
Program: FULUIE MArKELING ... e e e e e 111
Sub-program: Improving Breeding Herd EffiCIENCY ... 111
Program: EXtension and TraiNiNg..........cccuviiirieee e e e e e e s srrrre e e e e e e e e snnrrreeeeeas 126
SERVICE: ANIMAL DISEASE CONTROL ..uttiiiiiiiiiite sttt siieee e sieee e ssseeeesnsseeessnnneeas 132
SERVICE: BERRIMAH VETERINARY LABORATORIES........cctiiiiiiiiiiiiiie e 144
Program: Berrimah Veterinary Laboratories ... 144
Sub-program: DiagnostiC PatholOgy ............uieiiiiiiiiiiiiirieee e e e 146
YU o 0] (0o [ir= 10 ¢ VAT (o] (oo V2SR 150
SERVICE: LIVESTOCK MARKET ACCESS .......ciitiiie ittt ettt ettt e e e snaae e snaaea e snnnnees 158
Program: LivEStOCK MArKEt ACCESS ....cceiiuiiiieiiiiie ettt ettt 158
SERVICE: RESEARCH FARMS ... oottt ettt ettt e sttt e e s nstaa e e s nnssaeeeannneeas 173
Program: RESEAICN FAIMS .. ..ttt e e e e e aeeea s 173
SERVICE: TECHNICAL SERVICES - LIVESTOCK EXPORTS .....ooiiiiiiiiieiiiiee e 178
Program: TECHNICAl SEIVICES ...t 178
Sub-program: LIVESTOCK EXPOILS ........cuuiiiiiiieiiiiiiiiiee e e e secitee e e e e e e s s tarae e e e e e e s s snnanae e e e e e e e s snnrnneees 178
SERVICE: WATER MICROBIOLOGY ....uuitiiiiiiiieiiiiiiee sttt sttee e stteee e st e e snatee e s snsseeessnsseeessnneeeas 183
Program: VAT VC=T 1Y, o3 (o] o] o] [ o Y2 183

Sub-program: Water Microbiology Laboratories. .........ceuviccieiieiieee it e e 183



Primary Industry Group

RESOURCE PROTECTION. .. ..utiiiitiiieeiiiiie ettt e e sttt e e s st ee e s sntteeeessbaeeeestbeeasassbeeeesasseeeessnbaeeessnsneeenses 185
SERVICE: PLANT HEALTH (PRODUCTION) ... .uttiiiiiiiiee ittt ssiieee e steee e stiee e siieee s sineeeessnnneee e 185
Program: Plant Health (ProducCtion).............eeeveeiiiiiiiiiieie e e e 185
SERVICE: PLANT HEALTH (PROTECTION) .....utiiiiiiiiiie ettt ettt et e s s e e snnneeeen 228
Program: Plant Health (ProteCtion)...........coouueiiiiiiiiie et 228
HORTICULTURE . .....cteii ettt ettt e ettt e e e sttt e e e s et e e e e sat e e e e ssba e e e e sabaeaeesntaaeeessaeeaesassaesansaneeeanes 241
SERVICE: HORTICULTURE INDUSTRY DEVELOPMENT .....coctiiieiiiiie ettt 241
Program: Horticulture Industry Development ............cooiii i 241
SUD-Program: SECION LIBISON ......ceiiiiiiiiiiiiiiie ettt e ettt e e e e e et e e e e e e e e e aaabareeeeaaeeeeannnees 241
Sub-program: Major INAUSLIY PrOJECES ........eeiiiiiiiiiiiieie et e e e e e e e 243
Program: New and IMpProved ProdUCES .........ccooiiiiiiiiiiice e 251
Sub-program: Improved Mango Varieties for the NT ... 251
Sub-program: Northern Australian Cocoa DevelopmeNnt ...........ccovvivciiiiierieeeisiciieeer e e e 255
Sub-program: New Varieties for the Ornamental INdUSEIY ..........coovviiiiiiiieiee e 259
Sub-program: Sub-Tropical Germ Plasm ASSESSMENL.........uuviiieeiiiiiiiirreeee e e e srirerrer e e e e e s ennrneeees 276
Sub-program: Tropical Germ Plasm ASSESSIMENT .......ccuuiiiiiiiiiieiiiie e 283
Program: ProducCtion SYSTEIMS .....ouviiiiiiiiie ettt 290
Sub-program: Row and Trellis Crop Best PractiCe ...........coovuiiiiiiiiiie i 290
Sub-program: Productivity Improvement Of Tre@ CrOPS .....ooocuuviiiiieieeiiiiiiiiiee e e e e e 303
Sub-program: Banana iTropicall Race 4 Panama Disease Management (HAL FR0043).......... 313
Sub-program: Irrigation Management in Central Australia ..........cccccooiiiiiiiiiiieiiieee s 320
Sub-program: Developing Best Practice Management in Table Grapes in Central Australia..... 325
Program; Supply Chain DeVEIOPMENT .........uiiiiiiieee e 338
Sub-program: Supply Chain Management Best PractiCe ........ccccccevviiviieieie i 338
Program: Horticulture Industry INfOrmation...........cc.uuveiiiee e 342
Sub-program: Horticulture INfOrmation SErVICE ..........ccooiiiiiiiiiiiee e 342

PUBLICATIONS, CONFERENCE PAPERS AND PRESENTATIONS ..o 345



Technical Annual Report 2003-04

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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Tablel. The proportion of species and total yields of Paddock 50 buffel/legume trial

Treatment |Date Total yield % legume % grass % other
(kg)
Maldonado | Dec-00 2,890 6 94 trace
May-01 9,240 54 46 trace
Dec-01 4,570 <1l 100 trace
Apr-02 5,470 <1 98 2
Dec-02 3,016 <1 99.5 <1
May-03 4,790 <1 99.9 <1
Jan-04 7,100 <1 99.8 <1
May-04 8,600 <1 99 <1
Verano Dec-00 3,940 1 97 2
May-01 6,370 5 90 5
Dec-01 3,660 3 96 1
Apr-02 5,060 6 90 4
Dec-02 2,656 1.7 97.7 <1
May-03 4,169 <1 98.8 <1
Jan-04 5,700 <1 98.2 <1
May-04 8,400 2.5 94 3.5
Oolloo Dec-00 3,480 16 84 <1
May-01 9,210 60 37 3
Dec-01 5,200 8 91 1
Apr-02 6,090 35 64 1
Dec-02 3,513 6.4 93.4 <1
May-03 5,621 25 97.4 <1
Jan-04 8,000 1.2 98.6 1.2
May-04 9,200 <1 98 1.4
Wynn Dec-00 3,080 12 84 4
May-01 8,040 37 57 6
Dec-01 3,910 3 96 1
Apr-02 5,070 8 90 2
Dec-02 2,759 1.3 97.4 1.3
May-03 4,763 0.7 98.7 0.6
Jan-04 6,300 1.4 97.3 1.4
May-04 8,500 4.4 93 2.6
Milgara Dec-00 3,340 8 92 trace
May-01 7,340 14 83 3
Dec-01 4,340 <1 99 1
Apr-02 5,440 1 95 4
Dec-02 2,923 <1 99.1 0.8
May-03 4,763 <1 99.5 0.4
Jan-04 6,300 <1 99.5 <1
May-04 8,800 <1 98 1.3
Control Dec-00 3,030 0 99 1
May-01 6,530 3 95 2
Dec-01 3,870 1 98 1
Apr-02 5,120 6 93 1
Dec-02 2,672 0 96.3 1.7
May-03 4,308 <1 99.5 0.5
Jan-04 6,000 <1 98.2 <1
May-04 8,500 <1 96 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.

12
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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 50% Head Height Head Leaf Head | Hand yield Plant
flowering | flowering type (m) exertion | disease | mould (@ 13%) | 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 25 2.5 3,006.5 129,673
MR 43 53 56 SO 1.2 25 25 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 15 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 0 1.2 3.5 25 2.5 3,440.2 115,006
MR Maxi 52 56 SC 1.2 3.5 2.75 15 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 50% Height (m) | DM vyield Plant Leaf
flowering | flowering (kg/ha) |population | disease
(days) (days)

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

13
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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®).

14
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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.

15
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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.

16
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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 2003f 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- April 04- Total
Nov 03 April 04 June 04 July 03-
late dry wet season early dry 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 1345
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 13.6 109 534 176.0
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 25 114.5 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 1154 ok
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

Paddock No.  |Species Dry season: Uramol Wet season: Phosrite
consumption (135 consumption
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

19



Pastoral

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

Strickland Jarra Arnhem | Pangola Jarra  |Strickland | Pangola | 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 25 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 13.16 11.16 4.83 3.00
means
95% (5.89) (4.57) (2.79) (4.75)
confidence
interval
Statistical b a,b a a
significance

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)

Groupl [Group2 |Group3 Group4 Group5 Group6 Group7 Group 8

PEN 1 PEN 2 PEN 3 PEN 4 PEN 5 PEN 6 PEN 7 PEN 8
Strickland Jarra Arnhem | pangola Jarra  |Strickland | pangola | 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
40
30 A
X
20 /

P
:

31/10/200 5/11/2003 10/41/200 15/11/200 261200 25/11/200 30/14/200 5/12/2003 10/12/200 15/12/200
B 3 3 3 3 5 3

Weight gain kg

-10

-20

-30
Date

——1 Wynn 10% 2 Wynn 20% 3 Calopo —>—4Wynn 0% —%—5 Wynn 20%
——6Wynn 0% ——7 Wynn 10% —=—8 Calopo

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 210.8 244.1 205.4 258.8 314.2 240.7 202.0 314.2
consumption
g/head/day
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 Maynardis iMt. EugeneT 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 23.2cm (79) 26.1 cm (84) 2.8cm
size
% normal sperm at 8.1% (79) 24.9% (84) 16.8% (3 times the %

yearling

normal of Brahmans)

Yearling pregnancy 33.9% (39/115) 56.0% (84/150) 22.1%
Pregnancy rate of 25.0% (7/28) 60.7% (34/56) 35.7% (over double the
lactating two year-olds Brahmans)
Pregnancy rate of 63.4 % (26/41) 74.1% (40/54) 10.7%
lactating three year-

olds

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 cm’” (27) 78.4 cm” (25) 5.1cm’

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 fi 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 inormali 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 ibest betl 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 laboratoryis 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
a7).

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 Biomass/m Yield/ha Equiv. silage wt.
av. plants/ha (kg)oven dry (kg)oven dry 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 iJumboT forage sorghum and iBrown Mid-RibT 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.

iSweet Jumbof, 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

iFine cut? 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 |Protein |Energy |Digest | Yield | Yield |Protein |Energy |Digest
(t/ha)* (%) K% Kk (t/ha)* (t/ha)* (%) *% Kk

16/06/2003 13 weeks 6.4 10.8 8.5 59.5 8.6 9.9a 8.7a | 6l.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 55 9.4b 8.7b 61b

17/11/2003 6.5 weeks | 5.6 6.2 8.8
Dry season total 03 26.5 314 | 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 Zn Fe B
) | ) | ) | ) | (%) | (%) |(ppm) | (PPm) | (PPM) |(PPM)
Rhodes 1.35| 0.16| 2.54 0.22| 0.33] 0.33 8 69 81 3
Kg removed/t 13.5 16| 254 2.2 3.3 3.3| 0.008| 0.069| 0.081 0
F. sorghum 1.96 0.2| 253 0.13] 0.37| 0.38 7 98 136 3
kg removed/t 19.6 2| 253 13 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 11 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.
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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., I[pomea 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 yearis 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 |Kernelyield | Jumbo Grade 1 Grade 2 MFG Splits
(t/ha) (t/ha) (%) (%) (%) (%) (%)
Conder# 6.77 4.95 12.4 18.2 12.8 3.2 249
D67-1-p15-1* 6.73 4.94 8.2 145 21 9.6 15.3
Chiefley® 5.85 4.68 54.1 8.3 3.6 0.9 12.1
B185-2-pl11-4# 571 4.2 17.3 20.5 14.7 2.7 16.7
D67-1-p20-17 5.7 4.31 10.1 18.3 20.6 4.9 19.2
Menzies® 541 4.27 51 9.3 55 1.5 10.5
D67-1-p5-1* 5.27 3.78 19.6 17.9 134 3.3 15.3
Florunner™ 5.2 412 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 34 0.8 12.2
D75-1-p10-8# 4.65 3.53 554 53 2.5 0.7 11.5
* Pre-cleaned sample
N Wallabies damaged two replicates prior to threshing, only two replicates were included in this table
M 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 Kernel yield Jumbo Gradel Grade 2 | MFG Splits
(t/ha) (t/ha) (%) (%) (%) (%) (%)
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 55 3.6 0.4 17.9
#Chifley 6.2 51 43.6 5.9 3.9 0.5 224
UF 4 6.4 51 58.7 4.3 24 0.4 8
UF1 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 47.5 114 6.7 0.8 84
Conder # 7.78 5.6 15.9 18.8 12.6 21 20.3
D75-1-p10-9 # 6.16 4.6 43.4 7.7 51 21 134
N93091C 6.44 4.7 30.2 14.3 7.6 1.4 17.9
Streeton 6.46 4.7 2.97 245 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 15 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 MS F P
freedom

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
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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 MS F P
freedom

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 5.15ab
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 3.74b
D75-1-P10-2 3.74b

Means followed by different letters are sig