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Summary 

The Graham Centre Field Site is one location 

of a national project looking at the rotational 

benefits of broadleaf crops and pastures to 

wheat.  We sowed the first crops and pastures 

in the sequence in 2011 and our focus is on 

nitrogen benefits. 

Wheat and canola in 2012 showed the benefits 

of having a legume crop or pasture in 2011.  

Wheat yield and grain protein were improved 

by the higher nitrogen returned by brown 

manure treatments of the previous legume 

pasture or crop.  These were equivalent to 

using nitrogen fertilizer where the previous 

crop had been wheat.  The brown manure 

treatment also increased canola yield. 

In 2013 we will study the effects of the 

cropping sequence in the third year.  After deep 

soil sampling in April to assess the nitrogen in 

the profile, we sowed the whole site to wheat to 

look at the benefit of break crops on the second 

wheat crops for single break treatments and the 

first wheat crop for double break treatments. 

The Project 

The GRDC is funding this work as project CSP000146 “Facilitating increased on-farm adoption of 

broadleaf species in crop sequences to improve grain production and profitability”. 

The overall project aims are： 

• To quantify the rotational benefits of broadleaf crops or pastures for cereals through 
participatory research in partnership with key agribusiness consultants and 7 leading grower 

groups from NSW, Victoria and SA.  

• To identify whether profitable broadleaf cropping sequence are available as alternatives to 

continuous cereals for low, medium and high rainfall zones, and irrigated systems.  

• To provide guidelines for grain-growers and their advisers when and where to include what 

break crops to achieve the best outcome.  

• To increase the diversity of crops grown in cropping zones. 

The objective at the Graham Centre site is to assess the nitrogen benefits of break crops and pastures 

to subsequent crops. 
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Treatments and field site design 

We are comparing continuous wheat with wheat grown after a single break crop or a double break.  

The break crops are canola, pulses (lupins, field peas and vetch) and pastures (high density annual 

legumes).  The trial began in 2011 and the sequence of crops over the first three years is: 

 2011 2012 2013 Treatments 

Single break Break crops Wheat Wheat 5 

 Wheat Break crops Wheat 5 

Double breaks Canola Break crops Wheat 3 

 Break crops Canola Wheat 3 

Control Wheat Wheat Wheat 1 

Results 

Rainfall in 2011 and 2012 

The site received 561 mm of rain in 2012, which was slightly above the long-term rainfall.  However, 

the growing season rainfall was only 188 mm, a decile 1 growing season. 

Monthly rainfall in 2011 and 2012, long-term average rainfall (LTAR) and growing season (May–

November) rainfall (GSR) 

 2011 2012 LTAR 

Jan 44.4 72.4 44.0 

Feb 158.2 50.8 39.0 

Mar 51.4 193.4 42.8 

Apr 26.6 8.0 40.4 

May 26.7 41.8 48.3 

Jun 25.8 17.1 43.8 

Jul 32.0 42.4 50.7 

Aug 41.2 26.8 50.5 

Sep 24.8 6.0 52.3 

Oct 19.8 17.7 52.1 

Nov 147.9 35.8 44.6 

Dec 65.2 48.6 44.0 

Total 664.0 560.8 552.7 

GSR 318.2 187.6 342.4 
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Establishment in 2012 

Canola and wheat established satisfactorily with seedling numbers of 71–84 plants/m
2
 for canola and 

163–204 plants/m
2
 for wheat.  There was no effect of the previous crop except for the continuous 

wheat treatment, which had slightly lower plants with N application compared to wheat without N 

application. 

Anthesis DM in 2012 

There were significantly differences in anthesis DM between brown manure and hay cut or grain 

harvest for the preceding break crops for both canola and wheat crops.  For example, canola produced 

39% more DM at anthesis on the pasture treatment with brown manure compared with pasture cut for 

hay, while canola had 18% more DM at anthesis for the pea brown manured compared with the pea 

harvested for grain in the previous year.  The anthesis DM from canola following lupin and wheat was 

intermediate.  

For wheat crops, a similar trend was found between brown manure and hay cut/grain treatments.  The 

wheat on the pea brown manured had the highest DM at anthesis (10.2 t/ha), which was higher than 

wheat crop on the continuous wheat treatment with 75 kg N/ha applied.  

Grain yield in 2012 

Canola following pea crop on the brown manure treatment produced highest grain yield (2.5 t/ha), 

which was 15% more than those on the grain harvest treatment.  Canola following high density 

legumes produced 21% more grain on the brown manure treatment than the hay cut treatment.  Canola 

following lupin was more productive than those following wheat.  These results clearly demonstrate 

the N benefit from break crops, particularly from the brown manure treatment. 

Wheat grain yield on the brown manure treatments were the highest, 3.8 t/ha following pea or vetch 

and 3.7 t/ha following high density legumes.  The grain yield from the brown manure treatment was 

higher than wheat crop on the continuous wheat treatment with 75 kg N applied.  This shows that the 

N benefit from break crops is equivalent or greater than 75 kg of bagged nitrogen.  

Hay cut or grain harvest of preceding break crops had a negative effect on grain yield of wheat crop.  

For example, grain harvest of pea in the previous year reduced the N benefit by 35%, and hay cut of 

pasture and vetch reduced grain yield by 18% and 25% compared with the brown manure treatments 

with the same crop.  Nevertheless, the grain yield on hay cut/grain harvest treatment was still greater 

than wheat crops on the continuous wheat treatment. 

Grain quality in 2012 

Apart from grain yield benefit, break crops also increased grain protein.  The protein level on brown 

manure treatments of all break crops was equivalent or higher than wheat on continuous wheat 

treatment.  The protein on wheat crop without N application on the continuous wheat treatment was 

the lowest.  However, the 1000 grain weight was lower on the brown manure treatments than for all 

break crops. 
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Yield and Grain Protein in 2012 following crops and pastures in 2011 

Second crop First crop 
Crop 

Management 

Grain Yield 

(t/ha) 
Protein (%) 

Canola Pasture Brown Manure 2.3  

  Hay 1.9  

 Pea Brown Manure 2.5  

  Grain 2.2  

 Lupin Grain 2.1  

 Wheat Grain 1.9  

Wheat Pasture Brown Manure 3.7 8.2 

  Hay 3.0 6.9 

 Pea Brown Manure 3.8 8.6 

  Grain 3.6 7.1 

 Vetch Brown Manure 3.8 8.6 

  Hay 3.3 6.9 

 Canola Grain 3.4 9.5 

 Lupin Grain 3.4 7.4 

Wheat +N Wheat +N 3.6 8.3 

Wheat -N Wheat -N 2.4 5.9 

 


