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The C4Milk project is focussed on increasing the profitability, 
productivity and sustainability of northern Australian dairy 
farming systems. A key component of the C4Milk project is 
reducing feed costs for all classes of stock and optimising feed 
quality and quantity. In the February 2020 edition of Northern 
Horizons we discussed the results from the 2019 winter forage 
demonstration conducted at the Gatton Research Dairy. That 
article focussed on the productivity of winter cereal and protein 
options available to farmers and highlighted that there is 
potential to both increase yields and quality of fodder produced 
when compared to more traditional winter planting choices. 
The trial plots were grown under both irrigated and dryland 
conditions, with the plots managed to simulate a single or 
multiple cut harvest or grazing system. Table 1 summarises the 
species grown within the demonstration.

The following article summarises the yield and quality results 
from some of the combinations planted compared to a straight 
cereal and legume option. The results shown include yield, 
estimated as tonnes dry matter per hectare (t DM/ha), and quality 
parameters including crude protein (CP; % DM), metabolisable 
energy (ME: MJ/kg DM) and neutral detergent fibre (NDF; % DM). 
Quality values for samples harvested multiple times throughout 
the season represent the weighted average as a proportion of the 
yield from each harvest. 

Total water applied (irrigation and rainfall) was 363mm (3.63 ML/
ha) and 110mm (1.1 ML/ha) for the irrigated and dryland blocks, 
respectively. 
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Photo 1. Dryland Cereal Rye and vetch.

Table 1 The range of cereal and protein-based forages assessed within the 
winter forage demonstration.

Winter starch 
forages

Winter protein 
forages

Winter combinations

Barley Canola Barley & Field peas

Cereal Rye Faba Beans Barley & Vetch

Forage Wheat Field Peas Oats & Brassica

Oats Lupins (2 varieties) Oats & Vetch

Triticale Vetch (2 varieties) Triticale & Vetch

Wheat & Faba Beans

Wheat & Vetch

Dryland combinations

Seven different combinations and five cereals were sown 
together in the dryland plots (Table 2 – page 3). Wheat and 
triticale showed no yield or significant quality improvements 
when grown in combination with a legume (data not shown). 
Each of the cereals were sown with vetch, with field pea also 
planted with barley (Table 2). The cereal rye and vetch (Photo 
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1 – page 3) was the only combination that yielded higher 
than the single cereal option. Some feed quality parameters 
were improved by growing crops in combination but not to a 
significant degree (Table 2). 

Irrigated Combinations

There were seven combination plots, with two varieties 
of barley sown with either field pea or vetch, and oats 
sown with vetch and brassica (Table 3). The oats plots 
were harvested three times and the barley plots were all 
harvested as a single harvest silage.

The addition of irrigation gave a yield increase for both 
barley varieties sown in combination with either field pea 
or vetch. Dictator barley planted in combination with vetch 
improved yield by up to 5.0 t DM/ha compared to the 
monoculture plot (Table 3). Oats planted in combination 
with either brassica (Photo 2) or vetch showed an increased 
yield of 2 or 2.5 t DM/ha over a straight oats crop (Table 3).

The combination crops all yielded higher than the straight 
legume options, however, generally were lower in CP 
and ME, and higher in NDF (Table 3). When grown in 
combination, the feed quality of the legumes at the planting 
rates used in the demonstration are largely diluted back to 
levels of cereal monoculture feed values.

Key Findings and Discussion

A key consideration to growing crops in combination is 
the agronomic conditions presented within an individual 
farming system. Some of the combinations showed 
significant improvement in yield and quality over either a 
straight cereal or legume crop, particularly under irrigated 
conditions. The dryland results showed no benefit to 
growing crops in a combination when compared to a 
monoculture due to the competition for water with a higher 
plant density with the legumes included. Barley and oats 
grown as irrigated crops showed potential to improve yield 
over a monoculture situation, in both single and multiple 
harvest scenarios.

The ability to manage an individual crop to maximise its 
agronomic potential with regards to fertiliser application, 
irrigation requirements and pesticide applications need 
to be considered when deciding if growing a combination 
crop is right for your farming system. Farmers also need to 
consider future crop plantings and rotations. An example 
is the constraint of potentially reduced herbicide options 
for a combination cropping system against the benefit of 
returning nitrogen to the farming system from a legume 
integrated within another forage species. 

Another point to consider is the compatibility of crops in 
terms of time to maturity and harvest timing when cereals 
and legumes are grown in combination. Bennett wheat for 
example, stayed vegetative and maintained feed quality for 
a long period offering the potential to match it well with a 
suitable legume companion for harvest date flexibility. This 
appeared to be less of an issue with the multiple harvested 
options in comparison to single harvest options.

The C4Milk team will conduct a another winter 
demonstration at the Gatton Research Dairy this year 
that aims to expand on some of the key findings from the 
2019 demonstration. In addition, there are some on-farm 
plantings in sub-tropical regions of some of the more 
promising crops grown in the 2019 demonstration to 
evaluate performance of these findings in a commercial 
farm situation. 

Table 2 Yield (t DM/ha), Crude Protein (CP; % DM), Metabolisable energy (ME: MJ/kg 
DM) and Neutral Detergent Fibre (NDF; % DM) of single harvest dryland cereals and 
selected legume combinations. Bold values indicate top performer for each cereal 
type.

Table 3 Yield (t DM/ha), Crude Protein (CP; %), Metabolisable Energy (ME: MJ/kg 
DM) and Neutral Detergent Fibre (NDF; % DM) of single and multiple harvest irrigated 
combinations and comparable cereals. Bold values indicates top performer within 
each species.

Forage (Variety) Yield CP ME NDF

Single Harvest  

Cereal Rye (Southern Green) & Vetch (Popany) 8.0 18.8 10.5 45.8

Cereal Rye (Southern Green) 7.5 16.9 10.8 44.5

Barley (Dictator) & Vetch (Popany) 5.6 20.1 10.4 39.8

Barley (Dictator) & Field Pea (Morgan) 5.4 20.0 11.0 39.6

Barley (Dictator) 6.2 21.1 9.7 41.5

Oats (Austin) & Vetch (Popany) 6.4 20.9 10.8 37.8

Oats (Austin) 7.3 19.4 11.0 37.6

Forage (Variety) Yield CP ME NDF

Single Harvest  

Barley (Dictator) & Vetch (Popany, 3 kg/ha) 16.7 14.3 9.5 46.1

Barley (Dictator) & Vetch (Popany, 5 kg/ha) 12.5 14.8 10.3 43.3

Barley (Dictator) & Vetch (Popany, 10 kg/ha) 15.8 14.1 9.2 45.5

Barley (Dictator) 11.7 15.6 9.9 42.3

Barley (Shepherd) & Field Pea (Morgan, 50 kg/
ha) 14.7 14.1 10.0 40.6

Barley (Shepherd) & Field Pea (Morgan, 100 
kg/ha) 18.1 15.4 10.3 42.3

Barley (Shepherd) 18.0 15.1 10.1 46.0

Field Pea (Morgan, 50 kg/ha) 7.1 20.9 10.9 36.3

Vetch (Popany, 15 kg/ha) 5.5 28.9 11.0 33.0

Multiple Harvest  

Oats (Austin) & Brassica (Winifred, 3 kg/ha) 16.6 24.2 9.6 39.1

Oats (Austin) & Vetch (Popany, 15 kg/ha) 17.1 24.0 10.7 40.5

Oats (Austin) 14.6 25.1 11.2 40.5

For further information please contact  
Mark Bauer at mark.bauer@daf.qld.gov.au 

Photo 2: Oats and brassica grown in 
combination under irrigation
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