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One of the main objectives of the Department of 
Agriculture and Fisheries’ (DAF) C4Milk project is 
to increase the yield and quality of forages grown 
on farm. The 2020 winter forage demonstration has 
identified a number of lesser grown crops that warrant 
further investigation with regard to their potential to 
meet this goal.

This follows on from work done in winter 2019, 
when DAF looked at various winter forage options. 
That research evaluated potential yield and quality 
parameters of commonly grown winter cropping options 
compared to those not commonly grown and various 
combinations of these crops. 

The 2020 Winter Plan

Wheat grown with irrigation in 2019 and harvested as a 
multiple cut silage option showed high yields and feed 
quality with good regrowth potential across multiple 
cuts. For the 2020 demonstration, three additional 
varieties of wheat, an additional triticale variety and the 
same oat and barley varieties as grown in 2019 were 
included as a comparison. 

Faba bean is not usually grown as a fodder option, but 
demonstrated quick growth, was high yielding when 
compared to other winter legumes, and displayed 
good feed quality in the 2019 demonstration. It also 
had comparable yields to cereal crops. Faba bean is 
comparatively expensive to sow compared to a cereal 
crop. A common recommended planting rate for faba 
bean grain crops is 200 kg/ha, equating to $240/hectare 
in seed costs alone, compared to around $90/hectare 
for a cereal crop. In the 2020 demonstration, planting 
rates applied were 50, 100, 150 and 200 kg/ha, to 
evaluate the effect of planting rate on subsequent yield 
and quality. 

Canola was an interesting crop option in 2019. While 
rarely grown in the sub-tropical region, it displayed good 
regrowth potential, good yields and high feed quality. 
These traits warranted its inclusion again in the 2020 
demonstration to verify its performance and potential.

In 2019, a limited number of combination crops 
showed potential, however it was highlighted that there 
is an opportunity to align crops better with regard to 
maturity patterns to optimise harvest timing, yield and 
quantity. Barley, wheat, faba bean and canola with 
similar maturation times were used to assess a range of 
combinations.

The 2020 demonstration was conducted in 10 x 5 metre 
plots in a fully prepared seed bed with full irrigation. 
Multiple cut options were fertilised after the first cut to 
promote optimal regrowth. Single cut cereal crops were 
harvested at milky dough stage. Some mouse damage 
was evident as crops reached harvest stage, which 
affected both yield and quality results. 

Image 1: Bennett wheat and Hyola canola grown in 
combination just prior to first harvest
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Cereal Yield (kg 
DM/Ha)

CP % 
DM

NDF % 
DM

ME (MJ/
kg DM)

Starch % 
DM

Austin oats 23,664 14.2 57.2 9.2 2.5

Flanker wheat 18,500 13.8 49.1 8.8 6.4

Crackerjack 2 
triticale 18,020 10.8 60.3 8.9 5.6

Wedgetail wheat 12,634 12.7 58.1 8.8 3.2

Endeavour triticale 12,320 15.3 56.8 9.1 4.4

Dictator barley 11,972 15.5 52.2 8.9 3.2

Shepherd barley 11,068 15.2 56.5 8.7 2.8

Elmore wheat 10,888 14.3 49.1 9.4 4.9

Bennett wheat 8,208 22.0 51.8 9.6 1.7

Illabo wheat 8,200 15.6 51.2 9.7 12.2

Naparoo wheat 5,975 16.6 55.8 9.1 1.7

Average 12,859 15.1 54.4 9.1 4.4

Table 1 Single cut cereal crops yield and nutritive value. Best performances for each 
attribute are highlighted in blue. (DM - dry matter; CP - crude protein; NDF neutral 
detergent fibre; ME - metabolisable energy, MJ - megajoules)
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Cereal Crop Options

The cereal crops were harvested as both single and multiple 
cut harvest options. Table 1 (page 5) shows yield and quality 
parameters for single harvest cereal crops. 

Key points:

• Oats was the highest yielding crop.

• Wheat overall had the best quality across various varieties, with 
Bennett the outstanding performer in terms of crude protein, 
even with some incursion of rust. Quality results from the plots 
were comparable to what was achieved in the wheat crops 
measured on various commercial farms in 2020 and in the 2019 
demonstration.

• Triticale yielded well, showing potential when bulk feed and 
reasonable quality are required.

• Mouse damage was evident and affected yield and quality 
results.

Key points from the multiple cut cereal options are:

• Oats again exhibited the highest yield, although there was 
less variation in yield between crops compared to single 
cut harvest.

• Crude protein values were consistent across all wheat 
varieties with one exception, Elmore, which was much 
lower.

• Flanker wheat failed to regrow after the initial harvest. 
However, as a single cut option it was the second highest 
in terms of yield. This highlights the need to check 
suitability of variety and species selection for the desired 
harvest outcome.

• Bennett suffered from rust in the 2020 demonstration, 
but the other three dual purpose varieties and the two 
grain varieties did not exhibit the same rust susceptibility.

• Species traditionally taken as single cut such as barley 
and triticale showed potential to be taken as multiple cut 
options because they did regrow and resulted in higher 
quality values compared to single cuts.

Faba Bean Planting Rates

Table 3 shows the yield and quality parameters from four 
different seeding rates for faba bean. The plots showed 
negligible difference in yield between 100 to 200 kg/ha 
planting rates and no difference in feed quality, except for 
NDF% for the highest sowing rate. Reduced planting rate 
represents a potential saving of $120 per hectare in seed 
costs. Another point to note with faba bean is that timing 
of harvest appears crucial. As they reach maturity, they 
drop the leaf portion of the crop in a very short timeframe, 
affecting both yield and quality. 

Table 2 shows yield and quality parameters from multiple (2 cut) cereal crops.
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Cereal Yield (kg 
DM/Ha)

CP % 
DM

NDF % 
DM

ME (MJ/
kg DM)

Starch 
% DM

Austin oats 16,248 20.1 52.0 9.9 2.2

Dictator barley 13,628 18.8 50.1 9.6 3.0

Illabo wheat 13,548 19.6 49.5 9.7 2.3

Wedgetail wheat 13,524 21.2 51.9 9.8 2.0

Shepherd barley 13,124 21.7 51.4 9.7 2.4

Crackerjack 2 
triticale 12,552 22.2 50.8 9.8 2.0

Naparoo wheat 12,440 21.9 46.8 9.9 1.9

Endeavour 
triticale 11,742 25.6 49.0 10.1 1.9

Bennett wheat 11,476 23.5 49.3 9.8 1.8

Elmore wheat 10,160 16.7 49.1 9.7 2.8

Flanker wheat 6,200 20.3 51.7 9.5 1.5

Average 12,240  21.0  50.1  9.8  2.2

Planting Rate 
(kg/ha)

Yield  
(kg DM/ha) CP % DM NDF % DM

50 13,840 21.5 39.1

100 16,080 22.7 40.5

150 17,420 22.4 40.7

200 16,310 22.2 44.7

Average 15,992 22.2 41.9

Table 2 Multiple cut cereal crops yield and nutritive value. Best performances 
for each attribute are highlighted in blue. DM - dry matter; CP - crude protein; 
NDF - neutral detergent fibre; ME - metabolisable energy; MJ - megajoules

Table 3 Effect of planting rate on Faba bean yield and nutritive value. Best 
performances for each attribute are highlighted in blue. DM - dry matter; CP 
- crude protein; NDF - neutral detergent fibre
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Further investigations are required to determine the suitability of 
Brassicas for use in northern Australian dairy systems, including:

• Tolerance to traffic from the harvesting process and 
subsequent regrowth after mechanical harvest.

• Pest pressures in sub-tropical regions and subsequent 
agronomic management to maximise profitability, yield and 
quality.

• Ensiling ability and suitable inclusion levels in diets once 
successfully ensiled.

• Using failed canola crops to harvest as feed hay for 
ruminants, including dairy cows (as has routinely occurred in 
southern Australia).

Summary

The 2020 demonstration largely aligned with the highlights 
from the 2019 winter forage options demonstration. Multiple 
varieties of wheat showed the ability to fit a multiple harvest, 
high quality feed option. This is important to note as the rust 
issues experienced with Bennett in the 2020 winter growing 
period show other varieties are available to fill the void.

The 2019 Triticale results were confirmed, with solid yields 
again as a single harvest option. It also has the ability to be 
harvested as a multiple cut option if desired.

Faba bean needs some further larger plot development work 
to confirm its potential, especially with regards to sowing rate 
and harvest timing. The potential to reduce the sowing rate 
offers real cost savings.

Canola again showed promise, both as a single crop and in 
combination with an appropriate wheat variety like Bennett or 
Naparoo. Like faba bean, canola needs to be grown on a larger 
scale to look at some of the commercial aspects such as the 
regrowth after mechanical harvesting and pest pressures in 
our environment. 

Combination Crops

Bennett wheat has demonstrated the ability to maintain feed 
quality over an extended period by remaining vegetative, and 
hence has a late maturity pattern. This enabled a far greater 
degree of flexibility with regards to matching it to a companion 
crop to optimise harvest timing for high yields and quality. In the 
2020 demonstration combinations were taken only as a single 
harvest, apart from Bennett wheat and Hyola canola, which was 
also harvested as a multiple cut option (Table 6 & 7).

The matching of Bennett wheat and Hyola canola, taken as 
a multiple harvest option, shows considerable promise. The 
yield was in the vicinity of 30-50% higher than each crop grown 
individually, with only minimal reductions in feed quality. Image 
1 (page 5) shows the crop prior to the initial cut. Consideration 
needs to be given to the additional agronomic requirements 
for combination plantings, such as potential reduced pesticide 
availability and suitable maturity patterns of selected crops to 
meet harvesting criteria.
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Combination 
crops

Yield (kg 
DM/Ha)

CP % 
DM

NDF % 
DM

ME (MJ/
kg MD)

Starch 
% DM

Shepard barley 
& Bennett wheat 13,904 15.5 52.9 9.1 3.8

Shepard barley 
& Faba Beans 13,076 12.2 58.7 NA 8.3

Bennett wheat & 
Hyola canola 12,156 25.4 35.4 9.9 2.3

Bennett wheat & 
Faba Beans 10,640 20.2 52.0 NA 7.8

Average 12,444 18.3 49.8 9.5 5.6

Combination Yield (kg 
DM/Ha)

CP % 
DM

NDF % 
DM

ME (MJ/
kg DM)

Bennett wheat & Hyola 
canola - cut 1 11,400 24.6 34.3 9.4

Bennett wheat & Hyola 
canola - cut 2 6,676 25.3 33.5 9.0

Total yield/Average 
quality results 18,076 24.9 34.0 9.3

Table 6 Combination crop yield and nutritive value. Best performances for 
each attribute are highlighted in blue. DM - dry matter; CP - crude protein; NDF - 
neutral detergent fibre; ME - metabolisable energy; MJ - megajoules

Table 7 Bennett wheat and Hyola canola multiple harvest yield and nutritive 
value. Best performances for each attribute are highlighted in blue. DM - dry 
matter; CP - crude protein; NDF - neutral detergent fibre ; ME - metabolisable 
energy; MJ - megajoules

Brassica Yield (kg 
DM/Ha)

CP % 
DM

NDF % 
DM

ME (MJ/
kg DM)

Starch 
% DM

Winifred 
canola 8,992 28.0 26.6 10.3 3.6

Hyola 
canola 6,164 33.8 23.4 10.2 2.1

Average 7,578 30.9 25.0 10.2 2.9

Brassica Yield (kg 
DM/Ha) CP% NDF % ME (MJ/

kg DM)
Starch 

%

Hyola 
canola 12,840 26.9 22.3 11.0 3.0

Winifred 
canola 11,220 28.3 20.8 11.2 2.8

Average 12,030 27.6 21.6 11.1 2.9

Table 4 Single cut Brassica yield and nutritive value. Best performances for 
each attribute are highlighted in blue. DM - dry matter; CP - crude protein; NDF - 
neutral detergent fibre; ME - metabolisable energy;  MJ - megajoules

Table 5 Multiple cut Brassica yield and nutritive value. Best performances for 
each attribute are highlighted in blue. DM - dry matter; CP - crude protein; NDF - 
neutral detergent fibre; ME - metabolisable energy;  MJ - megajoules

Brassica Results

As in the 2019 demonstration, the Brassica crops demonstrated 
the highest crude protein, metabolisable energy, and lowest 
NDF% results across all species and time of harvest. The results 
from both the 2019 and 2020 demonstrations showed that the 
best fit for Brassicas is as a multiple harvest, irrigated crop due 
to higher yields and higher overall quality. Tables 4 and 5 show 
the yield and quality results from the two Brassica varieties 
grown.

Contact: Mark Bauer DAF Dairy Group E: mark.bauer@daf.qld.gov.au
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