Spacing
SOWINg rows
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> Wider row spacing was an “enabling” factor when farmers adopted stubble retained
cropping systems, but in many regions it comes at a yield penalty.

P In all but low rainfall areas, yields of wheat and canola are reduced by widening row
spaces; the wider the row space the greater the yield loss.

P Minimise row spacing. consistent with a working stubble management system, to
minimise losses.

P Consider alternative methods of sowing into high stubble loads such as a disc seeder
or reduction of trash by mulching, baling. grazing or burning before going to wider
rows.

P However, faster sowing with less tractor horsepower is achieved with wider rows.

P Inter-row sowing avoids the problem of machinery blockages, but requires accurate
GPS (2 cm) and a minimum of 30 cm spacing. and precludes grazing as a fallow
option.

P Good agronomy has an economic benefit at all row spacing.
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Spacing sowing rows
How much space doyou need?

The adeption of conservation farming in Australian cropping systems has
bean extensive aver the last 20 years with econemic benefits from re-
duced tillage and improved scil conditions. Wider row spacing has oftan

baan the "enabling * facter that has allowed farmers to adopt stubble retention. Prior to the advant of conservatien farming, "7
inch” (18cm) tina spacing on seedars was tha standard practice with wide points that gave maximum sail disturbance forwsead con-
trol and quick crop emergence. The problem was that high stubble loads cause seading equipmeant blockages on narrow row spac-
ing, and crep emeargence is hinderad. Later research has shown that increasing row spacing reduces yield in many crops.

This guideline discusses the changas te row spacing and the effects this has on agrenomic practices.

Fewer machinery bleckages at sowing
with high stubble loads.

Far many farmars interestad in direct drill -
ing crops the majoer hurdle has been
blockages of sowing equipment. Ta over-
come this without spending large amounts
of capital changing over to differant sys-
tams such as disc seeders, existing tined
gear was adapted. In 2003 Mead and
Cluasrani (NSW DPI) came up with aleng
list of ways of adapting clder sowing
equipment to give increasad trash flow and
prevent blockages, but warned that in-
creasing row space can have yield reduc-
tions. Tha majoer changes were the use of
narrow points, widar spacas betwean tines
and between ranks of tinas.

As well as blecked sowing gear causing
stoppages, stubble was oftan clum ped
after sowing that prevented the even gar-
mination of crops, especially cancla. Wider
rows can halp spread tha rasidue so that
there is less clumping.
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Lower machinery costs, faster sowing

Tha movea to no-till has allowad faster
sowing. Sowing equipment can be wider
and can be operatad at higher speads.
Agronomists stress the importance of sow-
ing different variaties within thair spacific
sowing windows to achieve maximum
yield petential and to minimize drought,
heat and frost risk at tha critical flowaring
pericod. Mo till has greatly improved the
timeliness of sowing operations, but it has
also created other issuas that need attan-

tion. At higher sowing spead, sail throw is
increased causing harbicide toxicity to
crops and seed coverage baing either too
shallow or too deep . Alternatively whean
row spacing is increasad fawer row units
ara required on the sowing bar and the
lower draught requirament of tractors
means lowear maintanance and fuel costs.

Options for inter-row sowing and weed
control

Wider rows allow crops to be sown in the
inter-row of last year's crop residues.
Seeders with a higher frame to clear the
crop meaan that centact with standing
stubble can be aveided, and blockages
minimisad. Greund cover is net compre-
mised during the fallow, and recent re-
search has shown that standing stubbles
will discourage aphids from attacking
crops. Without the layer of mulch on the
surface, habitat for pasts such as Ruthar-
glen bug, slatars, millipedes and sarwigs is
also raducad. Many farmears have bean
interastad in using Cantrolled Traffic
Farming (CTF) technigues with intar-row
sowing, but accurate GPS guidance (2em)
and a minimum of 20cm row space is re-
quirad for this type of operation. The wida
row spaces give the oppartunity to use
tillage or a shielded sprayer aleng the row
for weed control. This can cause problems
with lass crop competition forweads, and
greatar relianca on herbicidas and tillage.
Rasearch also found that the crop seading
rate had a greater effect than row spacing

= on campetitive ability. The continual use of

nen-salective herbicides such as glypho-
sate with shieldad spraying cperations has
already heightened the incidence of re-
sistance, so this methed is not sustainable.

Inter-row sowing dees not wark so wall if
stubbles have been grazed, se may not ba
adopted by mixed farmers who nead crop
stubble as a feed source for livestock ovar
summear.

Lower risk of moisture deficit at grain fill
(Yield & Quality increase)

With widar rows crop plants have accass
to moisture in alarger volume of sl
which halps ansure that there will be
meistura available in spring. Crops sown

Photo 1 - Derek Ingold explains how he
adapted sowing gear. Adapting equipment
to give better trash flow was often the entry
point into no-till farming Photo: Tony Pratt

on wide rows produce lass biomass, which
can leave more water for use during flow-
ering and grain-fill. The nagative aspacts of
this is crops on wida rows do net intercapt
as much radiation, more watar is lost to
aevaporation, and crops are potantially lass
compeatitive with weeads that will use the
maistura and increase wead seed produc-
tien (affecting fellowing crops).

Grain yields reduced in med-high yield
areas

Aracent review of use of wide row spacing
showad that in medium te high rainfall
arsas increasing row space bayond 18cm
gave yiald daclinas.

High yielding crops (=3 t/ha) require all
photosynthetically active radiation to ba
intarcepted during the critical peried ~30
days prier to anthesis. This allows rapid
growth which increases the numbear of
grains sat par spike, which in turn increas-
ez grain yiald. |deal plant pepulations are in
the range 100-150 plants /m2. As plant
populations are increasad there is an in-
crzasa in crop competition within the row
and higher mortality of seedlings, so itis
often countar-productive to increass
seading rate in widear row spacing.
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TABLE 1 - Glen Riethmuller. After 27 years of the

row spacing experiment, the annual sowing of crops
on narrow row spacing using normal pre-emergent
herbicides had reduced the annual ryegrass seed sef

to very low numbers in Merridin WA. Ref: Borger CPD.
Riethmuller G and D'Antuono (2016). Beven years of ntegrated weed
management: long term impacts of row spacing and harvest weed seed
o, conitrol Weed Research (b press)
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Herbicida resistant weeds are a major preblem
facing grain farmers at prasent. Evelution of re-
sistance to herbicidas can ba slowed if cultural
mathods such as waed competitive crops are used. Achiay -
ing ground cover as soon as passibla (sarlier sowing, higher

sowing ratas and narrow row spacing) increases crop com-

20 30 40 50 60 70 80 20

Table 1 Differences in seed bed utilisation for a range

of seeding points and hoot combinations.

patition. Widar rows alse give morea space for weeds and this
can lead to greatar sead preduction, affecting future crops.

Increased fertiliser toxicity risk

In-row concentration of fertilisers are higher in wider rows.
The usa of narrow knife point tines or discs further dacreasas
the propertion of a paddock taken up by the sead bad (seed
bad utilization — SBU) and further increases the concentration
of fertilizer in the seading row. These increases in concentra-
tion and proximity cause toxicity to seed and seadling plants
frem higher salt concentrations, higher csmotic affects for
plant roots, ammenia preduction and high levels of toxic im-
purities (eg biurat) in seme products. Some of these effects
can be changad by using different formulations, or by follow-
ing guidelinas for crop safety of different fertilizer products at
different SBUs. When row space is increasad this lowers the
SBU, and as such lowars the rate of fertilizer that can be safaly
sawn with the seed. There are engineering sclutions to in-
crease SBU (e.g. splitting or pairad-row bocts) and also to
separate sead and fartilizer 2.g. deesp or side-banding.

{See tables at RIGHT, taken from the GRDC fertilizer
toxicity Fact Sheet 2011)

Groundcover reduced

Wider row spacing slows the overall preduction of biomass
and delays canopy closura. Consequently the crop captures
less sunlight and more scil water is lost to evaperation from
the inter-row seil surface. This limits the amount of intercapt-
ed radiation required for growth and setting of yield patential.
Whilst thare is somea variation dua to climata (amount of in
seasen vs. fallow rainfall) and soil typa, in ganeral yislds would
are reduced in higher yielding areas.

Increased crop competition within rows

If row spacing increases while maintaining censistent plant
population, then the number of plants per lingar matra of row
increasas. This means that individual plants will be closar to-
gether and competing for meisture and nutrignts. This can
affact young seadlings befare their reots have expandad inte
the inter-row spacea. Increasad crop competition can lead to
lower growth rates, which can affect the time that the crop
takes to give canopy closura and how efficient the whele crop
iz at intercepting sunlight. In turn this will have an effect on
the yield potential. Some less vigerous seedlings may be
choked out by strenger seadlings leading to reduced crop
establishment ratas. Many crep plants are good at compean-
sating for different stresses such as increased competition
from other plants, maisture availability or shading frem neigh-
bouring plants. Plants will reduce tillers or branchas, affacting
leaf area and ultimately yisld.

% seed bed utilisation (SBU)
; " Common seed Row spacing (mm
Seeding point spread (mm) spacing (mm)
150 225 300
125mm share 65 43 29 22
65mm share 46 31 20 15
Single side
band opener 36 24 16 12
Spear point 25 1y 1 8
Inverted T 25 17 1 8

SOURCE: GRDC

Table 2 Approximate safe rates' of N as urea, mono-ammonium

phosphate (MAP) or di-ammonium phosphate (DAP) with the seed

of cereal grains if seedbed has good soil moisture (at or near field
capacity).

25mm (1”) seed spread’

50mm (2") seed spread®

Soil Texture Row spacing Row spacing
180mm 229mm 305mm 180mm 229mm 305mm
(7 (9" (12%) (7") 9" (12%)
SBU® SBU*
14% 11% 8% 29% 22% 17%
Light
(sendy loam) 20 15 1 40 30 22
Medium-Heavy
loam o clay) 25 20 15 50 40 30

Table 3 Approximate safe rates of P with canola seed if seedbed has

good soil moi

25mm (1”) seed spread®

sture (at or near field capacity).

50mm {2") seed spread”

Fertliser Type Row spacing Row spacing
180mm 229mm 305mm 180mm 229mm 305mm
@) ") (12" ") 0" (12"
SBU? SBU?
14% 1% 8% 29% 22% 17%
DAP (18:20:0) 8 6 5 17 13 10
MAP (10:22:0) 10 8 6 21 16 12
Triple Super
(0:20:0) 27 21 15 55 42 33
Single Super
0:0:0) 15 12 9 31 24 18

1 Based on Australia and Canadian tolerance models.

2 Width of seed spread must be checked under field condition. Width of spread vanes wath air flow, soil type, moisture
level, amount of stubble and other soil conditions.

3 SBU is the amount of the seedbed over which the seedfertiliser has been spread.
These models are yet to be confirmed and are a guide only — use half these rates in dry soil,

SOURCE : Rainbow AW and Slea DV (2004)
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Spacing sowing rows

kB

The value of thesa yield reductions
should be taken into account when con-
sidering farming system opticons with
retainad stubble. The likely econoemic
loss from row space widening neads to
bz offset by the economic advantages of

the minimum till, stubble retention sys-
tem. At low yiald it is easy to justify tha
decision to widan row spaca. Howeavar,
at higher yiald lavels (sastarn NSW
wheatbalt or under irrigation) the loss of
yield with widening of rows increases,
and the offset banafits of the stubble
retention systam need to be carafully
aevaluatad. If not sufficiznt to maks up

Row Spacing

for the loss associatad with wide rows,
than alternative meatheds of rataining
stubble should ba investigatad.
Mathods of sowing inte stubble using
narrower row spacing include the use of
disc seeders or trash raduction by
mulching, baling, grazing or burning.
These options should be considered
bafora wide rows.

18 cm 25cm 30ecm 42 cm
Wheat Yield (cost/benefit)
0.50 0.502 (+50.8) 0.504 (+51) 0.508 (+52)
1.00 0.98 (-35) 0.97 [-%8] 093 (-518)
2.00 1.94 (-515) 1.89 (-527) 1.79 (-553)
4.00 3.85 [-%35) 375 [-%63) 349 (-5127)
6.00 5.77 (-558) 570 (-%100) 520 (-5200)
Canola yield (cost)

1.00 0.96 (-518) 0.94 (-$31) 0.87 (-563)
2.00 194 (-528) 1.91 (-%47) 181 (-%95)
3.00 292 (-%37) 287 (-564) 274 (-5127)
4.00 3.91(-547) 3.84 (-560) 3.68 (-5160)

Table 1. Yield in t/ha and economic cost or benefi ($/ha) of using wide row sowing with wheat and canola in central
and southern NSW (wheat at $250/t and canola at $500/t).

There 1s no substitute for good agronomy

Good agronomy is the right combination of genetics {(crop and variety),
management (crop type and variety selection, planting times, sowing rates, sowing depth,
fertility, weed, disease and pest control) and environment (soil type, rainfall, temperatures)

and determines crop yield and quality. Management factors are decided by farmers and
agronomists each season based on the predicted seasonal conditions and past experiences.
For each region there is an ideal combination of many factors that achieves the best result, and
row spacing is just one of these factors.

Disclaimer Farmbink Ressarch Limited and any contributor to the material herein ("Material) have used reasonable care to ensure that the information in the Material is
correct and current at the time of publication. However asthe Material is of a general nature only it is your responsibility to confirm its accuracy, reliability, suitability,
currency and completeness for use for your purposes. Farmbink Research Limited, its officers, directors, emplovees and agents do not make any representation,
guarantee or warranty whether express or implied as to the accuracy, reliability, completeness or currency of this Material or its usefulness in achieving any particular
purpose. You are responsible for making your own enguiries before taking any action based on the Material. To the maximum extent permitted by law, FarmLink
Research Limited does not accept any liability {direct or indirect) in contract, tort {including negligence) or otherwise for any injury, loss, claim, damage, incidental or
consequential damage, arising out of, or in any way connected with, the use of, or reliance on, any Material, or any error, negligent act, omission or misrepresentation
in the Material and you hereby waive all potential rights against FarmLink Research Limited in this regard.
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