SOUTH EAST FORAGE
INNOVATION PROJECT




Summary

This is the Final Report for Stage 1 of the South East Forage Innovation Project. The project
has been successful as we have progressed towards the goal of producing 40 t DM/Halyear
using a ‘complementary’ forage rotation. The first part of the crop cycle was the maize this
produced 24 t DM/Ha, and the second part of the crop cycle was winter options producing a
range of 5.9 - 9.2 t DM/Ha. This resulted in total production of the ‘complementary’ forage
rotation of 31 - 34 t DM/Ha, compared with the comparison pasture of 21.4 t DM/Ha.

The recommendation from stage 1 is the need to research shorter season maize varieties while
manipulating the agronomic program to increase potential dry matter production. There is a
need to explore other options of winter fodder species / varieties, to improve the opportunity of
autumn feed supply and increase dry matter production through increased grazing that still
allows time for a silage yield.

The partnerships forged with FutureDairy will allow for this research to progress. Stage 2 of the
South East Forage Innovation Project will provide answers to the outcomes of Stage 1 and to
provide the opportunity to fine-tune the ‘complementary’ forage rotation by providing the
knowledge to produce 40 t DM/Hal/year in a sustainable manner.

Horizon Farming as project managers would like to take this opportunity to thank the
stakeholders, steering committee members and farmers that have been involved in bringing this
project to fruition.
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Introduction

This is the Final Report for Stage 1 of the South East Forage Innovation Project at Donovan’s
Dairy. The project commenced in July 2005 and finished in November 2006. This report
represents all of the data collection and summary of results for the ‘complementary’ forage
rotation and the comparison pasture from November 2005 to October 2006.

The project findings have been positive in that we have progress towards our goal of producing
40t DM/Halyear. The results have also posed a new series of questions and options which will
be research and answered and put into practice in Stage 2 of this exciting and progressive
project.

FutureDairy is a research and extension program which aims to help Australia’s dairy farmers
manage the challenges of reduced availability, and increased costs associated with land, water
and labour. It has three priority areas — Forage, Feeding and Innovation. These research
findings are explored under commercial conditions through Partner Farms.

The Forage research aims to produce 40t DM/Halyear, by trialing a ‘complementary’ forage
rotation (CFR) and comparing the production from this system to a conventional pasture system
under the same conditions.

It also aims to optimise feed utilisation by researching and demonstrating the production of 40t
DM/Halyear in a local production system by trialing a ‘complementary’ forage rotation and
comparing the production from this system to a conventional pasture system under the same
conditions

Proposed CFR crops:
1. Bulk crop - Maize;
Winter Trials

2. Annual Ryegrass Clover blend

Cereal Cover Crop, annual ryegrass, Shaftal clover, Balansa clover
3. Forage Cereal

Triticale
4. Brassica Forage Crop (provides a pest/disease break and improve soil aeration):
5. Legume Blend (provides nitrogen fixation)

Shaftal clover, Persian clover, Disc Medic, Balansa Clover

The production target of 40t DM/Ha has been achieved within the FutureDairy research program
at Camden. These ‘complementary forage rotations need to be trialed and researched in the
South East of South Australia and compared against production for a conventional pasture
system.

The main question surrounding the local research is whether a maize crop could produce the

required tonnage within the required time period to allow the following winter crops to produce
the recommended 40t DM/hal/year in a sustainable manner.
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Objectives

1. To establish the project management group including a steering committee and project
management team, as well as the co-ordination of meetings for this project management

group.

2. To optimise home grown forage production by researching and demonstrating the
production and utilisation of 40t DM/ha in a local irrigated dairy production system by
identifying, implementing and monitoring a ‘complementary’ forage rotation anticipated to
contain the following elements:

Bulk crop (eg. Maize);

A forage to provide a pest/disease break and improve soil aeration (eg.
Brassica); and

A legume crop for forage but principally for nitrogen fixation (eg. Clover).

3. This system will be compared and benchmarked against a typical pasture based forage
system being produced under the same environmental and managerial circumstances.

4. A visit to the Camden site by project management group to help assist in development of
Stage 2. This will establish links with the Future Dairy Project.

5. To set local project objectives and develop a two-year project proposal (Stage 2).

6. To be ready to begin the 2 year FutureDairy forage partner farm project (Stage 2) at the
beginning of July 2006.

7. To extend the results of the ‘complementary’ forage rotation, and information on its
management and implementation, into the wider dairy farming community.

8. Provide a final report which includes all data collected, key outcomes from the project
and key issues encountered and recommendations.

The parameters set during the 2005/2006 irrigation season will allow the steering committee to
set accurate targets and research parameters for the second stage of the project. It will answer
the initial question; “is the southern season long and hot enough for the maize, and for the
winter crops rotation to be completed, and if not what options are to be implemented and the
management required to achieve 40 t DM utilised per Ha”.
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Outcomes

This stage began in October 2005 and ran until October 2006. This allowed for monitoring of the
initial Maize crop and subsequent winter forage options as well as a comparison pasture.

1. The establishment of the project management group;
Steering committee

Verity Ingham — Executive Officer, DairySA

Rick Jordan — Project Manager, Horizon Farming

James Mann — Farmer Representative, Host Farm, Stage 1
Simon Scowen — Farmer Representative

Darren Berkefeld — Farmer Representative, Host Farm, Stage 2
Shirley Harlock — Representative from Western Victoria

Robby Zeissig — Project Officer, Horizon Farming

Selection of project management team — Horizon Farming

Rick Jordan — Project Manager
Robby Zeissig — Project Officer

The co-ordination of meetings for the project management group included developing
agendas, background information, minute taking and distribution of minutes and relevant
documents to the steering committee (see Attachment A — Stage 1 - Meeting dates).

2. Selection of demonstration/research site, Host Farm — Donovan’'s Dairy. (See
Attachment A — Farmer and Farm Selection Criteria South East)

3. Site monitoring and measurement for the 05/06 season of the maize and winter trials.
(See this report).

4. One visit to the Camden FutureDairy site by the steering committee and project
management team. (See previous Camden Report, 29" June 2006, to DairySA, this
report was tabled and accepted by the steering committee)

5. The establishment of project objectives and development of Stage 2 (Project Proposal,
accepted by DairySA & Steering Committee). This included the development of project
goals and outline of methodology, including selection of partner farm stage 2. (See
Attachment A - Call for Expressions of Interest for Host Farm - Stage 2). Stage 2
commenced on Berko Pastoral Co, in October 2006 with the sowing of the maize crop.

6. The results of the ‘complementary’ forage rotation, and information on its management
and implementation, have been presented to the wider dairy farming community via;

The co-ordination & facilitation of the Field Day held in September 2006. The
field day date was shifted from May to this date by the steering committee to
coincide with maximising the data from the winter trials.

Rick Jordan (Horizon Farming) & James Mann (Host farm stage 1) presented the
data from the trials to date at the Diary Innovation Day.

Articles have been included in the DairySA Newsletter, Service Loop and website
publications.

James Mann & Rick Jordan presented information on the project at the South
Australia Dairy Outlook Forum 2006.

Prof. Bill Fulkerson presented information on the FutureDairy project at the SA
Central Region Innovation Day.
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Information has been disseminated to the SA 3030 Regional Farm Network and
FORAGE Skill$ groups.

The Maize Farmer Focus Group aligned to stage 2 of the project also reviewed
stage one results.

7. A final report that includes all data collected, key outcomes from the project and key
issues encountered and recommendations has been complied, this will be circulated to
the steering committee and forwarded to DairySA (See following report).
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Crop Report

The steering committee and project management team selected a maize crop and comparison
pasture, this became the Host Farm — Donovan’s Dairy (Farmer Selection Criteria - see
Attachment A). A number of combinations of winter trial options we recommended for planting
on the Donovan’s Dairy site following the maize crop, as outlined in the following tables. (SEFI
trial protocol stage 1, see Attachment A).

Crop Time of sowing Time of harvest
Maize 25" October 2005 | 12" April 2006
Winter trials 22" April 2006 30" September 2006
Comparison Pasture | Monitored November 2005 — October 2006

Crop Cycle

Oct Nov | Dec |Jan | Feb | Mar | Apr | May |Jun |Jul | Aug | Sep | Oct
05 05 05 06 06 06 06 | 06 06 06 | 06 06 06

Maize

Ryegrass/Clover

Forage Cereal

Brassica Forage

Legume Blend

Methodology

Weekly monitoring was undertaken of the maize / comparison pasture site and winter trial /
comparison pasture site. Weekly data collected was kg DM, leaf stage, % ryegrass/clover, %
utilisation, stock class number, fertiliser application date & rate, irrigation, rainfall, pest/weeds,
grazing history. Collection of data in kg DM was taken using a Pasture probe (Grassmaster
Pro). Soil tests were taken prior to the commencement of each crop. Tissue tests were taken
as required. (See attachment C)

Monthly monitoring templates were used to monitor the fertiliser applications and the
comparison pasture management history. (See attachment D)

Irrigation and rainfall events were recorded at the trial site. Climate details were also used from
the Mount Gambier Bureau of Meteorology. (Attachment E)

Photos were also taken as a pictorial record of the forage cycles throughout the life of the
project. These photos can then be used during the extension of the results. (Attachment G)

The costs of growing the crops throughout the forage cycles were collated so as to determine
$/kg DM. Cost comparison will be compared with the typical pasture based system.
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Results

Summary of weekly monitoring, grazing events, fertiliser and other agronomic applications is
presented in attachment B, C & D. This includes the maize, winter trial and comparison
pasture.

Maize production and quality details

Details

Area of crop (Ha) 50
Total tonnes production 3,750
% DM 33
Total tonnes Dry Matter 1,237.5
Yield tonnes DM/Ha 24.75
Dry Matter Quality

NDF % 41
ME MJ/Kg 11.3
Crude Protein % 6.9

Winter trial production and quality details

Details Annual Ryegrass Forage Cereal Brassica Legume
Clover Blend Triticale Forage Crop Blend

Yield tonnes DM/Ha 9.2 8.5 6.4 5.9
Silage + 2 grazings | Silage + 2 grazings Silage Silage

Tonnes remove 1.2 1.2

through grazing

Silage yield t DM/Ha 6.0 5.0 5.1 4.9

Leaf stage at grazing 2+ 3+

Average grazing 70% 70%

utilisation

Average Growth rate 69 66 50 46

kg DM/Ha/day

Final % Utilisation 78% 74% 79% 82%

Dry Matter Quality - Silage

% DM 31.9 36.2 26.3 24.0

NDF % 52.6 59.3 50.6 51.8

ME MJ/Kg 9.2 8.7 9.1 9.2

Crude Protein % 13.8 12.5 12.2 17.7

Comparison pasture production details (Nov 05 — Oct 06)

Details Circle 5
Total Yield t DM/Ha 21.4
Yield utilised t DM/Ha 17.1
Growth rate 59
kg DM/Ha/day

Final % Utilisation 80%

3 Silage cuts + 16 grazings
Dry Matter Quality — Fresh Pasture cut

% DM 14.9
NDF % 40.1
ME MJ/Kg 11.4
Crude Protein % 27.5
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Key Issues Encountered:

Maize:

The biggest risk to a high yielding maize crop is wet weather at harvest, therefore to
reduce the risk but still maintain yield a shorter growing season variety is required. This
is important as on average the season “breaks” during April in the Lower South East,
when average rainfall is 54.7mm, and the mean maximum temperature is 19.4 degrees.
Conditions were even cooler in April 2006, with rainfall 91.4mm, and a mean maximum
temperature 17.3 degrees. The availability of short day 95-100 days maize varieties that
will still be high yielding with good forage value is essential.

To be successful, a maize variety that dries off quicker during the last days of the
maturity process is desirable. This allows the crop to be harvested quicker allowing the
winter options to be sown earlier.

Need to sow maize as soon as the soil temperature is 12 degrees (at 5cm depth) or
higher. This earlier sowing date means earlier harvesting and thus earlier sowing of the
winter crop.

To produce high quality maize silage it is important to achieve the correct dry matter
percentage at harvest. Dry matter percentage at harvest time should be between 31%
to 33%. By harvesting too early or too late will affect yield (DM). Quality and ME will
also be reduced if silage is not harvested at this dry matter percentage.

The cost of production needs to be kept low when compared to the feed value of the
silage.

Winter trials:

To reach the goal of 40t DM/Ha the winter forage crops need to be sown in early autumn
which gives the opportunity to achieve higher Kg DM/Ha. This can than be utilised for
either extra grazings or a higher silage yield.

For this system to “fit” into existing management programs, the winter forage crops need
to produce enough dry matter to graze 2-3 times and then be shut for silage to produce
at least 6 t DM/Ha, for a total target of 10 t DM/Ha.

The complementary forage rotation system promotes a positive weed break, which
produces high quality winter forage crops for both grazing and silage. By growing a
weed-free maize crop, we enable good weed control for the winter options without the
use of chemicals.

The only “weed” in the winter options was self-sown annual ryegrass which emerged in
late winter. This had a positive on yield in late winter by adding bulk to each of the plots.

Forage Cereal crop: A forage cereal alone was not successful; the result was only good
due to the annual ryegrass which emerged in late winter. The forage cereal sowing rate
was too low and therefore the plant density was low and this did not achieve the quantity
and quality required for a silage cut. The sowing rate of 85 Kg/ha needs to be increased
to 150 Kg/Ha to increase plant numbers and thus increase dry matter production and
achieve better grazing potential in winter. Different variety / species options which give
good early grazing potential as well as good quality silage need to also be explored.
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Legume Blend: The legumes had a low growth rate from when the crop started to
emerge. The legumes were almost dormant during the whole winter and only started to
grow when the soil temperature increased and sunlight hours started to increase in early
spring. This is not an option if an early grazing is required. The only option is a silage
crop with only one cut. Different species need to be explored that have better early
growth rates especially in cold conditions. Other options may include mixing a legume
blend with Brassica or grass varieties.

Annual ryegrass blend: this blend had a quick growth rate from emergence and this
allowed for two grazings, and enough recovery time to achieve good density and silage
production. This blend also maintained quality for a longer period of time compared with
the Forage cereal option.

Brassica: need to explore this option more by investigating different species and
varieties. If earlier maize harvesting can be achieved, this definitely is an option for the
autumn sowing prior to the season break as high early growth rates can be achieved.
This would occur when feed supply is at its lowest, providing a bonus in the form of extra
grazing potential.

Comparison Pasture:

From November 2005 to October 2006 the Comparison pasture produced 21.4 tonne/Ha
of which 17.1 tonne/Ha was utilised (80%).

In a normal year, this farm would have produced approximately 24 tonnes/Ha of dry
matter. During winter & spring minimum air temperature and soil temperature have been
below average (See Attachment E). Nevertheless, the production achieved on this farm
is considerably higher than the district average production for irrigation pasture of 13 to
15 tonnes DM/Ha. The greater production of the Comparison pasture can be attributed to
management, including:
Efficiency of watering and fertiliser application, which ensure a higher production
(DM) and better quality, through a moisture monitoring system and adjustments to
the fertiliser regime using tissue test data, and
The number of silage cuts during the period (three cuts) and grazings (11
grazings with the milkers and another 5 grazings with the dry cows or heifers)
which maintained pasture quality and residuals all year round and ensured a
higher level of pasture utilisation (80%).

The pasture achieved was of high quality, with levels of crude protein of approximately
27% and energy levels of between 11.5 MJ/Kg — 12 MJ/Kg, with average yearly NDF
values of 40%.

The management regime reduced plant damage to a minimum, indicating that the

system is sustainable from a pasture perspective. Density and clover/ryegrass ratio were
maintained throughout the 12 months.
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Cost of production

Cost of production figures have been calculated using averages for the Lower South East.
Variable costs include seed, operations, fertiliser, chemical, fuel, and electricity, water

monitoring, silage cost. Overhead costs are rent of land.
Please note all costs are calculated on total yield except the silage cost which is calculated
using the silage yield.

Cost of production

Maize crop
Expenses $/Ha $/tonne DM
Variable Costs 2655.00 107.40
Overhead Costs 300.00 12.10
Total 2,955.00 119.50
Winter crop
Annual Ryegrass Forage Cereal Brassica Forage Legume Blend
Expenses Clover Blend Triticale Crop
$/Ha $/t DM $/Ha $/t DM $/Ha $/t DM $/Ha $/t DM
Variable 574.50 69.40 538.00 73.40 506.70 84.00 525.00 93.20
Costs
Overhead | 300.00 32.60 300.00 35.30 300.00 46.90 300.00 50.80
Costs
Total 874.50 102.00 838.00 108.70 806.70 130.90 825.00 144.10
Comparison Pasture
Expenses $/Ha $/tonne DM
Variable Costs 1738.00 122.00
Overhead Costs 600.00 28.00
Total 2338.00 150.00
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Quality Information

Maize Silage production

Maize cost $/Ha $/ha 2955
Maize production Tonnes DM/Ha 24.7
Maize silage quality ME (MJ/KQ) 11.3
(Feed test — Hamilton) DM % 33.3
NDF % 41
CP % 6.9
Maize silage / tonne DM/Ha $/tonne DM 119.50
Winter Trial production
Cost of production ($/Ha)
Annual ryegrass clover blend $/Ha 874.50
Forage cereal — Triticale $/Ha 838.00
Brassica forage crop $/Ha 806.70
Legume blend $/Ha 825.00
Total production (tonnes DM/ha)
Annual ryegrass clover blend tonnes DM/Ha 9.2
Forage cereal — Triticale tonnes DM/Ha 8.5
Brassica forage crop tonnes DM/Ha 6.4
Legume blend tonnes DM/Ha 5.9
Silage Quality (Feedtest — Weston Technologies - NS W)
Annual ryegrass clover blend ME (MJ/KQ) 9.2
DM % 31.9
NDF % 52.6
CP % 13.8
Forage cereal - Triticale ME (MJ/KQ) 8.7
DM % 36.2
NDF % 59.3
CP % 125
Brassica forage crop ME (MJ/KQ) 9.1
DM % 26.3
NDF % 50.6
CP % 12.2
Legume blend ME (MJ/KQ) 9.2
DM % 24
NDF % 51.8
CP % 17.7
Cost of production / Dry mater/Ha
Annual ryegrass clover blend $/tonne DM 102.00
Forage cereal - Triticale $/tonne DM 108.70
Brassica forage crop $/tonne DM 130.90
Legume blend $/tonne DM 144.10
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Cost comparisons

Total production cost - Maize — Winter trial

Total production (tonnes DM/ha)

Maize + annual ryegrass
clover blend

tonnes DM/Ha

24.7+9.2=33.9

Maize + Forage cereal -
Triticale

tonnes DM/Ha

24.7 +85=33.2

Maize + Brassica forage
crop

tonnes DM/Ha

247+64=31.1

Maize + Legume blend

tonnes DM/Ha

24.7+5.9=30.6

Cost of production / tonne Dry mater

Maize + annual ryegrass $/tonne DM 114.81
clover blend
Maize + Forage cereal - $/tonne DM 116.73
Triticale
Maize + Brassica forage $/tonne DM 121.85
crop
Maize + Legume blend $/tonne DM 124.24
Comparison Pasture Production cost
Pasture cost $/Ha 2338
Pasture production Tonnes DM/Ha 21.4
Pasture quality (Oct 06) ME (MJ/KQ) 114
DM % 14.9
NDF % 40.1
CP % 275
Cost of production $/ DM/ Ha | $ tonne/DM 150.00

South East Forage Innovation Project

Stage 1 - Final Report

Page 14 of 16



Recommendations

Maize crop

The maize crop needs to be harvested before the end of April to allow time for planting
of winter forage crops. This is important as feed supply is at its lowest around the
autumn break, therefore high quality winter forage options that cover this supply deficit is
a high priority.

It is essential to research further options of short and long day maize varieties suitable
for silage production and for our climate. For example a longer variety might produce 35
tonnes DM/Ha, and then a winter forage crop only needs to achieve 5 tonne DM/Ha.
Alternatively, a shorter length variety would produce 25 tonne DM/Ha and then winter
forage crops have to produce 15 tonnes DM/Ha. This last option may be unachievable,
as producing 15 tonnes of DM/Ha from a winter forage crop is difficult to achieve, with
the varieties / species and agronomic program we have available at present.

After a year of results, achieving 30 tonnes of DM/Ha from a maize crop and 10 tonnes
of DM/Ha from the winter forage crop is a viable option. But to achieve this, different
maize varieties and a different agronomic program would be required. There are many
fertiliser options, in both granular and liquid form, which would possibility give silage
yield increases and are cost effective.

Winter Crop

A Brassica / annual ryegrass blend is an option that needs exploring. During early
winter the quick Brassica growth rates will compensate the slower ryegrass growth rates
and therefore provide important early grazing potential. Brassica with ryegrass would
enable an earlier first grazing, which would not be achieved with ryegrass alone and
then still have the opportunity for multiple grazings and enough time to shut for silage.
An estimate of dry matter production for the first grazing is 4 to 6 tonnes DM/Ha. The
next grazing could achieve 1 to 2 tonnes DM/Ha, followed by a silage yield of 5 to 6
tonnes DM/Ha. Therefore the potential is for a total production of 10 to 14 tonnes DM/Ha
for a Brassica / annual ryegrass blend.

It is really important to achieve two grazings prior to shutting for silage, from the winter
trials another outcome was a Brassica / legume blend. The result is similar to the
Brassica / ryegrass option but only one grazing would be achieved, and then shut for
silage. The potential dry matter yield would not be as high as the Brassica / ryegrass
option, but quality of silage is higher. With present varieties available this is not
possible, and therefore it is recommended that this blend not be used in stage 2 unless
more suitable varieties are available.

Exploring a combination of Brassica/legume/ryegrass would be beneficial as the
ryegrass gives the opportunity for two grazings and still achieve a silage yield. The
legume component supplies nitrogen through nitrogen fixation which is important in the
overall sustainability of the complementary forage rotation. As discussed before the
Brassica’s quick early growth rate provides the ability to have an early grazing when
feed supply is at its lowest.

Since legumes fix nitrogen, it can be assumed that maize grown after a Brassica/legume
will achieve higher yields. This would compensate for some of the yield loss from a
Brassica/legume compared to a Brassica/ryegrass, but does the yield penalty and higher
cost of silage production make up the cost for buying in Nitrogen? This needs to be
investigated further in Stage 2 along with the sustainability of including a legume in the
rotation. We are still monitoring which forage options caused a yield increase or
decrease on the following year's maize crop; results will be available after this year's
(2006-07) maize crop is harvested.
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We need to aim for the time of sowing of all the Brassica blends to be no later then the
1% of April. This enables maximum dry matter production by allowing 2 grazings prior to
shutting for silage.

The annual ryegrass that emerged naturally had a positive impact on yield across all
winter trial options. This becomes an option to include in a winter blend to help with
boosting silage yields as well as providing further grazing potential.

Other winter trial options that need further exploration:
Forage cereal with annual ryegrass & clover.
Brassica, legume and ryegrass option.

Other varieties / species of Brassica family.

Comparison pasture

When cost of production is compared, the $/tonne DM of the maize + winter trial options
was less than the $/tonne DM of comparison pasture, but the levels of protein were
considerable higher for pasture (approximately 27% vs 6.9% to 17.7%).
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