
GO NARROW: 
Understanding the influence of row spacing 

and direction in the Mallee.

A recent two-year trial has 
produced encouraging data to 
help Mallee farmers understand 
the role that row spacing 
and orientation play in crop 
performance and weed control. 

With insight from trials 
undertaken in Western Australia 
and New South Wales, Birchip 
Cropping Group has recently 
completed a project to investigate 
the influence of row spacing and 
orientation to manage weeds. 

The trial aimed to determine 
whether sowing direction and 
row spacing could be used to 
reduce grass weed pressure and 
what impact they have upon crop 
performance, specifically in Mallee 
growing conditions.

In 2015, a trial plot was 
established in a farmer’s paddock 
at Jil Jil, 23kms north of Birchip.  
Tame oats were broadcast as a 
weed treatment before seeding 
and established at 42 plants/m².
Mace wheat was sown on the 23rd 
May using knifepoints and press 

wheels at 22.5cm (9 inch), 30.5 
(12 inch) and 38cm (15 inch) row 
spacing, with a target plant density 
of 150 plants/m².  In addition to the 
different row spacing, the trial plot 
included rows sown in a north-
south and east-west direction.

Encouraging early season rainfall 
events resulted in good crop and 
weed establishment across the 
trial site. However, the season 
ended as a decile one, with much 
of the wheat failing to tiller and 
low overall yields.  Between 30% 
and 50% of the oats died, with the 
remaining oats being short with 
only one or two panicles.

The trial was monitored with in-
crop assessments including crop 
and weed counts throughout the 
growing season, as well as grain 
yield and quality testing after 
harvest.

The results showed that sowing 
direction had no influence on 
crop yield, quality, weed biomass 
production or weed seed set.  Poor 
growing conditions could have 

been a significant factor in this, as 
a crop with a larger canopy may 
out compete weeds for sunlight 
and soil nutrients.

Row spacing did, however, have 
a significant influence on both 
weed establishment and grain 
yield.  Early weeds emerged 
more densely in the wider rows, 
but by tillering onwards, weed 
populations and weed biomass was 
similar among all trial plots.

Crops sown on the two narrower 
spacing (22.5cm and 30.5cms) 
established more plants/m² than at 
38cms. 
 
This trend was reflected in crop 
yields, with crops sown at 22.5cm 
and 30.5cm both yielding around 
1t/ha, with wheat sown at 38cms 
yielding 0.13t/ha less. 

Grain weight was also more 
favourable from crops grown with 
the two narrowest row spacing, 
compared with the widest row 
spacing (Table 1 - see next page).

The trial site at Jil Jil (2016).



 

No Weeds

Weeds

Test weight 
(kg/hL)

79.3

74.2

Yield (t/ha)

1.02

0.79

Protein (%)

13.4

13.5

Crop heads 
(m²)

167.4

155.8

Screenings 
(%)

3.4

7.01

Grain weight 
(mg)

33.62

32.80

Table 1: Average grain weight by row widths (2015). 

Row spacing

38cm

30.5cm    

22.5cm  

Grain weight

33mg    

33.9mg    

34.1mg  

...provided a stark contrast to those in 2016 The dry conditions during the 2015... 

While the size differences seem 
small, one milligram of difference 
in grain size (if the same grain 
number is produced at these 

yields) equates to a 26kg/ha 
difference in yield for each tonne 
of grain produced.  

Across an entire farm, this figure 
could have a positive cumulative 
effect.

Table 2. The influence of weeds on yield and quality parameters (2015).



Table 3. The influence of row spacing upon head numbers, grain yield and protein content (2016).

Row spacing

22.5cm

30.5cm    

38.0

Heads/m²

260

248

226

Grain yield (t/ha)

3.8

3.6

3.5

Protein (%)

9.1

9.3

9.7

Light Interception and Weed 
Seed Set

While the 2016 trial results 
showed that sowing direction 
had no significant effect on weed 
biomass production at either Z30 
(end of tillering) or Z65 (anthesis), 
there is some evidence to suggest 
that weed seed set was suppressed 
in east-west rows. Weed seed 
counts in east-west rows were 
974 seeds/m2 compared with 
1482 seeds/m2 in north-west 
rows.  While the natural variability 
of weed populations means this 
difference needs to be treated with 
a degree of caution, combining this 
anecdotal evidence with known 
influence of light interception 
could be used to alter weed seed 
set.  Longer-term trials could 
be used to examine this theory, 
potentially showing a cumulative 
difference over time.

The presence of weeds resulted 
in a 0.23t/ha yield penalty, 
compared to weed free plots, 
which translated into lower grain 
quality and higher screenings 
(Table 2).  This was regardless of 
the combination of row widths and 
direction. 

The trial highlighted the impact 
that even relatively low weed 
populations can have upon yields, 
and the need for constant paddock 
monitoring and action.  Crops 
grown with wide row spacing 
showed a yield penalty, even in a 
dry year.  

Impact of Weeds

The presence of weeds reduced 
yield by .25t/ha despite the low 
weed pressures and favourable 
growing season.  Weeds also 
significantly lowered grain 
protein content (by .24%) and 
test weight (1.25kg/hL).

East-West rows and narrow 
rows prevented more light 
from penetrating the canopy, 
suggesting the crop was 
more effective under these 
circumstances at limiting light 
to plants below the canopy, 
however no significant difference 
in weed growth or seed set was 
detected from a single season. 

The trial was replicated in 2016, 
again at Jil Jil, but this time using 
a paddock with an established 
brome grass issue. Barley grass 
and low levels of ryegrass and wild 
oats were also present.

Wheat (variety Grenade CL plus) 
was sown on the 5th May, using 
the same approach to row spacing 
and direction as the previous year.  

The target plant density was 130 
plants/m². Crop and weeds were 
monitored with the same approach 
as in 2015, with the addition of a 
ceptometre – a handheld unit used 
to measure the amount of light 
within the canopy.

Key Findings

Data from both seasons 
highlights the success of narrow 
row spacing to significantly 
increase grain yield.  While 
row spacing and direction did 
not show any ability to supress 
weeds, the impact of weeds 
upon grain yield, protein and test 
weight reiterates the need to 
manage weeds effectively.

Potentially, narrow row spacing 
could incrementally reduce weed 
pressures year by year, offering 
a significant cumulative effect.  A 
long-term trial would need to be 
undertaken to explore this with 
accuracy.

As a decile 9 year, 2016 provided 
a stark contrast to the initial 
trial.  Growing season rainfall of 
373mm resulted in average yields 
of 4.7t/ha with positive, uniform 
emergence across the trial.

As in the previous year, row 
direction had no influence over 
crop yield and crops grown on 
the narrower rows (22.5cm and 
30.5cm) yielded higher than the 
widest rows (38cm). Grain protein 
increased with row widths, but no 
differences were recorded among 
screenings, grain weight and test 
weight.



Disclaimer 

This publication has been prepared on the basis of information available at the time of publication without 
any independent verification.  Readers who act on the information in this publication do so at their own 
risk.  Readers should consider the relevance to their own circumstances, including seeking the advice of a 
consultant where required.

About Overdependence on Agrochemicals (OAG)

This fact sheet was produced as part of a GRDC supported project Overdependence on Agrochemicals.  Led 
by Central West Farming Systems Inc, the project also included field trials managed by Birchip Cropping 
Group, Mallee Sustainable Farming and SARDI (in conjunction with Upper North Farming Systems and Eyre 
Peninsula Agricultural Research Foundation).  This collaborative approach allowed trials to be undertaken 
throughout the GRDC Southern Grains Region, in line with growers’ local needs.  To find out more about the 
trials conducted as part of this project, go to http://cwfs.org.au/category/overdependence-on-agrochemicals/

Takeaway messages:

• Crops grown on narrow row spacing showed significantly better yield than those grown on wider rows
• Row spacing and direction had no effect on weed numbers in a single season
• Yield and quality penalties highlight the need for good weed management strategies

Narrow Row Considerations

While there is significant evidence – from this and many other trials – of the benefits of narrow-row spacing, 
it’s essential that growers carefully consider the factors involved in reducing row spacing in their system. 
Reconfiguring a seeder bar can be costly, either through new machinery cost, or the cost of additional disc 
or tyne assemblies. Extra ongoing costs may also be involved including slower seeding speeds, increased fuel 
consumption and draft particularly in a tyne system. Additionally, stubble management needs to be factored.  
It is necessary for growers to adopt row spacings as narrow as possible for their own system, while recognising 
the relevant factors.


