Using legumes to maximise profits
INn cotton systems

By Emma Williams?!, lan Rochester? and Greg Constable?, Cotton Catchment Communities CRC

otton profits are increased by
‘ including legumes in cotton crop-
ping systems. In earlier research,
vetch was shown to be the best legume for

N fixation, and it is now grown commer-

cially as part of the cropping system on

some farms in most cotton growing
regions.

After nine years of research on a crop-
ping systems experiment conducted at the
Narrabri Australian Cotton Research Insti-
tute, growing vetch as a green manure
crop provided not only substantial nutri-
tional benefits to cotton and improved soil
structure, but also gave a greater econom-
ic return. This article reports the econom-
ic benefits of incorporating legumes into
cotton cropping systems.

The cropping system experiment
included five systems. Each system was
evaluated at the end of a two-year cycle:

e Continuous cotton (C-C) — cotton was
planted each year with a fallow over
winter.

e Continuous cotton-vetch (CVCV) —
cotton was planted each year and vetch
was grown in winter and incorporated
back into the soil before cotton was
sown.

e Cotton-wheat (CW~) — wheat was
planted after cotton. Once the wheat is
harvested there is a nine or 10 month
fallow.

e Cotton-wheat-vetch (CWV) — similar to
the cotton-wheat system, except the fal-
low was shorter and vetch was planted
between January and April and incor-
porated before cotton sowing.

Field of faba bean, fallow and oats.
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SUMMARY

= Most profitable systems include
legumes.

= The most profitable system per
hectare was a continuous cotton-
vetch system.

= The most profitable systems per
megalitre were the cotton-faba
bean and cotton-vetch-wheat
systems.

= Changes in lint or N fertiliser
prices do not substantially affect
gross margins.

= Applying more or less N fertiliser
than required will impact
significantly on gross margins.

= The N added by the legume crops
more than paid for the production
of the legume crop.

e Cotton-faba bean (CF~) — faba bean
was sown after cotton. After faba bean
grain was harvested, stubble was incor-
porated back into the soil and the soil
fallowed for nine or 10 months.

The rotation crops were not fertilised or
irrigated. The variable costs associated
with each crop were determined via infor-
mation from the NSW Department of Pri-
mary Industries (www.dpi.nsw.gov.au)
and local businesses (CGS, CropJet Avia-
tion and Wesfarmers).

Gross margins were assessed by using
the following prices (a price sensitivity
analysis is shown later):

e Cotton — lint $500 per bale; fuzzy
seed $176 per tonne;

e Wheat — grain $150 per tonne;

e Faba bean — grain $220 per tonne;

e Input of N from the legumes was priced
at the cost of N fertiliser — $0.89 per
kg.

Comparison of these five cropping sys-
tems indicated that legume based systems
produced higher gross margins than non-
legume (fallow) systems (Table 1).

Our data shows that:

e Cotton yields were higher in vetch sys-
tems.

e Continuous cotton produced lower
yields than rotation systems.

e Legume systems required zero to little N
fertiliser to produce optimum economic
yields whereas non-legume systems
required more N fertiliser.

e Gross margins were higher for legume
based systems for both $/ha and
$/ML.

e All costs associated with growing and
incorporating legume crops ($76 per
hectare) were offset by allowing for the
input of N fixed by the legumes ($130
per hectare).

Gross margins ($ per hectare)

In the continuous cotton system, the
gross margins per hectare increased 23
per cent with the addition of vetch into
the cropping system. In the cotton-wheat
system, the addition of vetch increased the
gross margin per hectare by 12 per cent.

Profits were increased through higher
yields and lower variable costs associated
with not having to purchase or apply N —
it was added by the vetch. So, for growers
with limited land, the best option to max-
imise economic profit would be the con-
tinuous cotton-vetch system as it has the
highest gross margin per hectare.
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TABLE 1: Average yields, N fertiliser requirements and gross margins
for four cropping cycles (eight years, two years each cycle) in a

systems experiment at Narrabri

System Ave. yield Optimum N fert rate  Gross margin Gross margin
bales per ha kg/ha $/ha $/ML
c-C 6.52 104 $3,356 (2) $280 (5)
cvev 7.13 41 $4,131 (1) $344 (4)
CW~ 7.60 93 $2,315 (5) $386 (3)
CWVv 7.82 0 $2,615 (4) $436 (2)
CF= 7.83 0 $2,627 (3) $438 (1)
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Gross margin (% per megallire)

In the corntinucus cotton sestem, the
aQToEE AT e T mega btre ircTreamd by
23 mer cent with the =ddition of veteh ind
the cropping systenn. In the cotion-eeheat
oyl m, te addiion of veth ircreasmd the
aross margin per megaktre by 13 per
ot

But the cotorrfeba bean spstem was
the most profible systern et negalkite.
Falbs bean produced gmin for bansest ard
ako teed M. Fabs bean peduced Haber
yie s than weat crops, phs the mduced
reed for M fertiler by sbsequent crops
aloveed this systemn to otee gmaker mburns
than the cotion-eeheat oyske n.

The cotorrfabe bemn spre i was anky
shahthy beter than the cotiorewehbeateeteh
sy m, due to lovver varbke costs mesoed
ated with less planting and culbivation
costs ard higher amin wieHs, 5o frmers
veith lirniled water can maminize pretit by
adopting the cotior-faba bem nospsten.

FIGURE 1: Eflect of coton prices
on gross morgin
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Faba baans

Affect of dvanging cotton prices on
QoSS MO gl

A sersitivity aralss shoveed that them
vems & substanta | differe e in gmoss mar
gin et hectam bebizen contiruous oot
ton systenrs ard TotEtion systems [Foum
1) a5 there v cotton phinted each wear
in the contiruous cotion sk m. But them
veere ro sigrificant diffemnces in gross
rramgin beteeen ench seske o veithin these
oo groups
Mimrogen fer ilser raks

The mie at whichM sappied can bave
a major inmpact on yield ard therefore
ames ramin ekl 5o # & inpotnt o
apph the optimum =i of fertilizer that
will mzhiewe mamimum return. The
maponm o M ferliliser vas dekmmired by
apphirg M =t vanicos mies betooee n O 2 nd
200 M per kectam ard asessirg lint
wic = of each r=te in emch croppirg ==
£m to find the optinnumn M =i (Foume 2

The optimum is found when the
rmarginal (3] return of lint equals the
margiral cost of nitrcgen. That is, for
ezxch additional ko of M you apply (this
o $':'S'3:I wou reed to Teooweer at ket
B0 80 worth of §rt 0.4 ).

Figure 3 shoves #at the appbcation of
M fertibizer to the wheatwetch ard faba

bean systems has a regative affect on
groes matgin a5 they aleady had ercugh
M to preduce masinum yieds, Apphieg
rroTe ritrogen educed the o ramin.

In the corfinuous oo reveteh spce m,
applying & snall armount of M can
improve the gmes margin but appbying
excestee M can mduce g margin by
b oeightper et Addirg M & baz e io-
bmch coton iremased gmas margin by up
o 15 per cent &t the ecoro rie optinnum
M mte, but appbirg M beyord this podint
decmared groes wammin by seven pereent.
The & ffect of price chonges on
opimum N ferilllssr raws

The MutrliDGEIC decision support s
& m e rifes the optinmum M fertibeer mte
agten the presowing =oil itk keels
But the optimum M kethiliser mbte el vany
with the cost of M fertilkzer ard price of
owothon.

Heow do M kertibimr and cotton price
charges affect the optimmum M fertilizer
mate of 2 crop? K the price of M ircmams,
than the optirum M fertiliser mte il
decreaze. Also, as the price of cotton
jncreases, the optinum M m=te should
iremease,

The optirum M mte suggested by
MutnliZiSks i quike mhast For exanple,
increasing bt price from $300 40 $500
ST mercent ircmase) produces onby 2 12
Ter cent ircmas inthe optimum M omte,
Ard iremasing M kertilser cosk fromn D
© 3150 (58 per cent ircream) mduces
coptinum M fertilizer mte by only seven
=T =2 nit.

COMCLLUSIOMNS

The best option for gowers to achiere

a high mtarn veith mirdnal ked escold B
o groee contirnous cotbon, with = vetch
grezn marare erop ez h eednter, This vl
ircrease wied, mquire kss mitrogen ard
iremeaze grces margin by about 83 per
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Gross margin ($ per megalitre)

In the continuous cotton system, the
gross margins per megalitre increased by
23 per cent with the addition of vetch into
the cropping system. In the cotton-wheat
system, the addition of vetch increased the
gross margin per megalitre by 13 per
cent.

But the cotton-faba bean system was
the most profitable system per megalitre.

Faba bean produced grain for harvest and
also fixed N. Faba bean produced higher
yields than wheat crops, plus the reduced
need for N fertiliser by subsequent crops
allowed this system to give greater returns
than the cotton-wheat system.

The cotton-faba bean system was only
slightly better than the cotton-wheat-vetch
system, due to lower variable costs associ-
ated with less planting and cultivation
costs and higher grain yields. So farmers
with limited water can maximise profit by

adopting the cotton-faba bean system.
Affect of changing cotton prices on
gross margins

A sensitivity analysis showed that there
was a substantial difference in gross mar-
gin per hectare between continuous cot-
ton systems and rotation systems (Figure
1) as there was cotton planted each year
in the continuous cotton system. But there
were no significant differences in gross
margin between each system within these
two groups. L)

FIGURE 4: The effect of price changes on the
optimum N fertiliser rate
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FIGURE 3: Gross margins for five cropping systems,
indicating the optimum N rate
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