
The C4Milk RD&E team delivered another fantastic industry field day at Gatton Queensland on March 5, 2020 focussed on summer 
forage options and combinations. C4Milk works closely with Queensland and NSW dairy farmers on implementing various 
management strategies aimed at reducing feed related costs whilst optimising feed quality and quantity. As an extension of the 
successful Winter Forage Combination trial in 2019, the summer phase also looked to improve the protein value of starch-based 
silages and find improved sorghum varieties for ensiling to reduce the reliance on purchased concentrates. A number of seed 
companies collaborated with C4 Milk. 

The Summer Forage Combination 
demonstration trial comprised of 45 plots 
planted with various summer legumes 
and legume/cereal combinations, forage 
sorghums and specific grain sorghum 
varieties selected as potential silage 
alternatives to white grain sorghum. 
The trial plots were grown under both 
irrigated and dryland conditions to 
simulate different irrigation practices 
and our varying seasonal conditions. 
The day attracted over 60 attendees 
and more than half of the farmers 

attending reported they learnt a lot 
regarding sorghum varieties and ‘are 
now considering grain sorghum as an 
alternative option for silage’. 

Under irrigated conditions, the Graze-n-
Sile forage sorghum and Ebony cowpea 
combination achieved the highest yield 
from a single harvest, 17.8 tonnes dry 
matter per hectare (t DM/ha), closely 
followed by combinations of white grain 
sorghum (Liberty)/ebony cow pea (17t 
DM/ha), and forage sorghum/lablab 

(16.9 t DM/ha). Although the white grain 
sorghum combination had a slightly lower 
yield, it had higher quality and comparable 
cost of production, as outlined in Table 
1. Unfortunately, all cereal combinations 
containing soybeans and burgundy beans 
performed poorly (not reported) due to 
nutrient toxicity issues with the irrigation 
water, an outcome suggesting they are 
nutrient sensitive. 

Monocultures were also investigated 
under irrigated and dryland conditions, 
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where numerous varieties of grain and forage 
sorghums were compared. Previous years 
of C4Milk research has found despite most 
red varieties containing higher overall starch 
concentrations, white sorghum has the 
highest amount of starch digested at 7 hours. 
However, with high demand and variable 
seed production for white sorghum, C4Milk 
continues to investigate other red and pink 
varieties that may be just as digestible as the 
white varieties (results yet to be published). 
Interestingly, the irrigated Liberty (white grain 
sorghum) out yielded the Graze-n-sile (forage 
sorghum) crop by 20% with a second and 
possibly third cut still to be taken. Furthermore, 
a NuSeeds pink grain sorghum variety was 
found to have significantly higher quality than 
Liberty white sorghum and will be further 
investigated in relation to its digestibility 
factors. A key message to farmers and 
industry from the irrigated results, is that grain 
sorghum silage can be a cheaper alternative 
to corn silage with similar nutritive value and 
yields, particularly in times of reduced rainfall 
and irrigation supply.

As expected, the dryland plots showed lower 
quality across all blocks however there 
were still some surprising findings. Table 
2 outlines the yield and quality of some of 
the combinations, where many individual 
varieties showed higher yields. Interestingly, 
the grain sorghum Liberty/cowpeas and 
the forage sorghum Megasweet/cowpeas 
combinations yielded 7.5 to 8 t DM/ha. These 
results were two t DM/ha more than when they 
were planted as monocultures. The dryland 
combinations were also better suited to direct 
chopping for silage, with dry matter content 
ranging from 31.5% to 37.3%, compared to 
values achieved under irrigation of 25.6% 
to 35.2%. Furthermore, Table 1 and 2 also 
highlight the increased expense of dryland 
crops per kg DM due to the lower yields. That 
said, reasonable yields and costs can still 
be achieved across multiple harvests. Of the 
mono culture plots comparing grain sorghums, 
Pacific Seeds red grain sorghum, Sentinal, 
yielded well at 12.3 t DM/ha with NuSeeds pink 
grain sorghum also yielding highly with 10.4 t 
DM/ha from single cuts.

Not only can legume and cereal combinations 
as well as alternative or new mono culture 
varieties improve feed quality and yields 
reducing milk income over feed costs, there 
are other flow on benefits. Home grown 
legumes can be a low-cost protein addition to 
all stock diets, as well as providing benefits to 
soil health. 

Table 1 Yield from first harvest (tonnes dry matter (DM)/ha), crude protein (CP), starch, neutral 
detergent fibre (NDF) and cost of irrigated single harvest sorghum and combination crops.

Table 2 Yield from first harvest (tonnes dry matter (DM)/ha), crude protein (CP), starch, neutral 
detergent fibre (NDF) and cost of dryland single harvest sorghum and combination crops.

Crop Varieties Yield  
(t DM/ha)

CP  
(%DM)

Starch 
(%DM)

NDF  
(%DM)

Cost (c per 
kg DM)

Graze ‘n’ Sile sorghum 12.0 11.3 20 42 19.4

Graze ‘n’ Sile/Ebony cowpea 17.8 10 22 44 16.3

Graze ‘n’ Sile/Rongai lablab 16.9 12.5 19 40 16.9

Liberty (white grain sorghum) 14.4 10 24 45 16.5

Pink sorghum – not released 
(grain) 13.9 11 27 38 -

Liberty/Ebony cowpea 17.0 11 25 39 16.2

Liberty/Rongai lablab 13.1 13 18 42 19.3

Sunbird7 sunflower/Ebony/
Hayman field pea/Liberty 11.9 15 6 37 22.7

Crop Varieties Yield  
(t DM/ha)

CP  
(%DM)

Starch 
(%DM)

NDF  
(%DM)

Cost (c per 
kg DM)

Megasweet sorghum 6.1 14 3 47 21.6

Megasweet/Ebony cowpea 8.0 13 1.5 49 17.7

Megasweet/Rongai lablab 7.6 15 1.4 49 18.9

Liberty (white grain sorghum) 6.3 13 3 25 20.4

Liberty/Ebony cowpea 7.5 13 6.2 47 18.5

Liberty/Rongai lablab 6.4 14 2.9 47 21.2

Sunbird7 sunflower/Ebony/
Hayman field pea/Liberty 10.3 14.5 1.3 36 18.7

Motivated by returning nitrogen to the soil and reducing costs, local farmer Mr. 
Peterkin attended the day to get the clues on what he could improve on for next 
year with his millet, sorghum and lablab mix. Mr Peterkin commented that he 
“was looking to produce higher quality home grown feed, but also put some 
nitrogen back in the soil, look after his country and get away from the costly use 
of fertilisers”. 

As feed related costs remain the single largest expense for dairy farmers, C4Milk 
will continue to investigate and refine low cost, high quality feeding strategies to 
help improve farm profitability and resilience. 

Please contact Mark Bauer mark.bauer@daf.qld.gov.au for any further 
information or results from the Summer Forage Combination trial. 

Home grown legumes can be a low-cost protein 
addition to all stock diets, as well as providing 
benefits to soil health. 
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