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Systems agronomy for maize and 
sorghum in the Northern Region  



A system for agronomy 

Crop design (GxM) 

Farm diversity 
•  Local conditions 
•  Farmer 
•  Machinery 
•  Farm activities 
•  Farm debt 
•  Markets & value 

chains 

Suitability 

Environmental conditions 

Year of corn hybrid release 

G
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ld

 
54K pl/ha 

30K pl/ha 

Adapted from Fischer, (2015) 

Roxburgh & Rodriguez, (2017) Roxburgh & Rodriguez, (2017) 
Adapted from Giller et al., (2015) 



2014/15 & 2015/16 data set 

•  14 sites in Queensland and NSW 
•  Densities 40, 50, 60, 70, 80k p/ha 
•  Solid and single skip (3 sites)  
•  Most commercial hybrids 
•  3 - 4 replications 

•  ~2000 sorghum plots 
•  ~1500 maize plots 
 

Field agronomy 
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Efficiency gaps 
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Configuration type 

(Single Skip) 

Density  
(< 80k plants ha-1) 

YES NO 

7.3 t ha-1 

n=290 100% 

5.6 t ha-1 

n=129 48% 

Maturity type 
(Early, Medium-early) 

YES NO 

8.8 t ha-1 

n=151 52% 

8.1 t ha-1 

n=54 36% 
9.1 t ha-1 

n=97 64% 

Tillering (T) 
(High T, Moderate T) 

YES NO 

3.8 t ha-1 

n=291 100% 

3.6 t ha-1 

n=192 66% 
4 t ha-1 

n=99 34% 

YES NO 

2.4 t ha-1 

n=31 11% 
3.7t ha-1 

n=29 10% 

Maturity type 
(Medium-late, late) 

YES 

NO 

3 t ha-1 

n=60 21% 
3.9 t ha-1 

n=132 45% 
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Site yield = Environmental Index 
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Higher yield potential 
lower stability 

Lower yield potential 
higher stability 

High yielding & 
dynamic 

Low yielding & 
static 

Hybrid specific agronomy 
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•  Most hybrids yielded more than MR Buster in the both high and low 
yielding environments 

•  Some hybrids had a higher capacity to respond to good conditions than 
MR Buster 

•  Other hybrids were higher yielding than MR Buster and also more stable 
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Hybrid specific agronomy 



Multiple infertile stalks Non	prolific											Main	stem	prolificity												Tiller	prolificity																		Infer5le	5llers	 Multiple infertile stalks Non	prolific											Main	stem	prolificity												Tiller	prolificity																		Infer5le	5llers	
None P1467 Pac606 

Pac624 
Pac727 

P1467 
Pac727 
P1414 
P1756 

Agronomy for prolific maize 
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Agronomy for prolific maize 
1.5 pl m-2

3 pl m-2

6 pl m-2

Total number of cobs Number of tillers 

1.5 pl m-2

3 pl m-2

6 pl m-2

Table	1.	Maize	hybrid	yield	characteristics	

Hybrid	 Main	stem	
prolificity	

(Potential	
contribution	to	

yield	%)	

Tiller	prolificity	

(Potential	
contribution	to	

yield	%)	

Infertile	
tillers	

Primary	cob	flex	

(Maximum	
primary	cob	

kernel	number)	

P1070	 31	 18	 Yes	 1016	

P1467	 29	 48	 Yes	 975	

Pac606	 6	 5	 Yes	 1022	

Pac727	 4	 37	 Yes	 674	

Pac624	 3	 2	 Yes	 769	

	



Crop design rules 

8.4	t	ha-1	
n=71	100%	
Wide	rows	

0	

2000	

4000	

6000	

8000	

10000	

12000	

14000	

0	 2000	 4000	 6000	 8000	 10000	 12000	

Tr
ea
tm

en
t	y

ie
ld
	(k
g/
ha
)	

Site	yield	(kg/ha)	

0 200 400 600 800 1000
0

2000

4000

6000

8000

10000

12000

14000

20
 k

g m
m

-1

5 kg mm-1

GRS 
Cecil Plains 

0 4000 8000 12000
0

2000

4000

6000

8000

10000

12000

14000

0 4000 8000 12000
0

2000

4000

6000

8000

10000

12000

14000

Environmental index (kg ha-1)

Y
ie

ld
 (k

g 
ha

-1
)

0 200 400 600 800 1000
0

2000

4000

6000

8000

10000

12000

14000

20
 k

g m
m

-1

5 kg mm-1

Water availability (mm)

Y
ie

ld
 (k

g 
ha

-1
)

Sorghum

Environmental index (kg ha-1)

Y
ie

ld
 (k

g 
ha

-1
)

Water availability (mm)

Y
ie

ld
 (k

g 
ha

-1
)

Maize

0 200 400 600 800 1000
0

2000

4000

6000

8000

10000

12000

14000

20
 k

g m
m

-1

5 kg mm-1

GRS 
Cecil Plains 

0 4000 8000 12000
0

2000

4000

6000

8000

10000

12000

14000

0 4000 8000 12000
0

2000

4000

6000

8000

10000

12000

14000

Environmental index (kg ha-1)

Y
ie

ld
 (k

g 
ha

-1
)

0 200 400 600 800 1000
0

2000

4000

6000

8000

10000

12000

14000

20
 k

g m
m

-1

5 kg mm-1

Water availability (mm)

Y
ie

ld
 (k

g 
ha

-1
)

Sorghum

Environmental index (kg ha-1)

Y
ie

ld
 (k

g 
ha

-1
)

Water availability (mm)

Y
ie

ld
 (k

g 
ha

-1
)

Maize

Sorghum Maize Maize Sorghum Maize 

Tr
ea
tm

en
t	y

ie
ld
	(k
g/
ha
)	

Site	yield	(kg/ha)	

Below 
median 

Above 
median 

8.9	t	ha-1	
n=58	82%	

Low	;ller	prolificity	

6.3	t	ha-1	
n=13	18%	

9.8	t	ha-1	
n=18	25%	

8.5	t	ha-1	
n=40	56%	

D	<	4.9	pl	m-2	

9.0	t	ha-1	
n=24	34%	

7.8	t	ha-1	
n=16	23%	

0 200 400 600 800 1000
0

2000

4000

6000

8000

10000

12000

14000

20
 k

g 
m

m
-1

5 kg mm-1

GRS 
Cecil Plains 

0 4000 8000 12000
0

2000

4000

6000

8000

10000

12000

14000

0 4000 8000 12000
0

2000

4000

6000

8000

10000

12000

14000

Environmental index (kg ha-1)

Y
ie

ld
 (

k
g 

h
a-

1 )

0 200 400 600 800 1000
0

2000

4000

6000

8000

10000

12000

14000

20
 k

g 
m

m
-1

5 kg mm-1

Water availability (mm)

Y
ie

ld
 (

k
g 

h
a-

1 )

Sorghum

Environmental index (kg ha-1)

Y
ie

ld
 (

k
g 

h
a-

1 )

Water availability (mm)

Y
ie

ld
 (

k
g 

h
a-

1 )

Maize

0 200 400 600 800 1000
0

2000

4000

6000

8000

10000

12000

14000

20
 k

g 
m

m
-1

5 kg mm-1

GRS 
Cecil Plains 

0 4000 8000 12000
0

2000

4000

6000

8000

10000

12000

14000

0 4000 8000 12000
0

2000

4000

6000

8000

10000

12000

14000

Environmental index (kg ha-1)

Y
ie

ld
 (

k
g 

h
a-

1 )

0 200 400 600 800 1000
0

2000

4000

6000

8000

10000

12000

14000

20
 k

g 
m

m
-1

5 kg mm-1

Water availability (mm)

Y
ie

ld
 (

k
g 

h
a-

1 )

Sorghum

Environmental index (kg ha-1)

Y
ie

ld
 (

k
g 

h
a-

1 )

Water availability (mm)

Y
ie

ld
 (

k
g 

h
a-

1 )

Maize

Sorghum! Maize!
16 kg ha-1 mm-1 15.3 kg ha-1 mm-1 

7.5 kg ha-1  mm
-1 

20
 k

g 
ha

-1  m
m

-1
 

20
 k

g 
ha

-1  m
m

-1
 

5 kg ha-1  mm-1 

Sorghum Maize 

3.8	t	ha-1	
n=88	100%	
Wide	rows	

2.9	t	ha-1	
n=25	28%	
Flex	>996	

2.4	t	ha-1	
n=13	15%	

3.5	t	ha-1	
n=12	14%	

4.1	t	ha-1	
n=63	72%	

D	>	4.5	pl m-2 

4.7	t	ha-1	
n=23	26%	

5.2	t	ha-1	
n=9	10%	

D	2.8-3.3	pl	m-2	

Yes No 

Yes No Yes No 

Yes No 

Yes No 

Yes No 



Systems agronomy methods 
Systems modelling 



Arthur Radebaugh, 1958 
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