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YIELDS N THEMACQUARIEVALLE

Introduction

111c long ternT prodLictioii o1' cotton in tlie same field often leads to low yields, even with

1:11'ge anIOUnts of nitl'ogeii(N) and phosphorus (P) fertiliser. 111 the Macquarie Valley of

NSW tliis is often dtie to soil coinpactioii and poor soil structure (MCKenzie e/ a/., 1991)

11/1tially, the probleiii was cori'ected by deep 1'1pping the soil. but experiiTTents nave shown

that drying the soil witli crops sucli as wheat and safflower' can produce siinilar benefits

(Hodgsoii and Chan, 1984). Rotation crops such as wheat are also used to reduce the
incidence of diseases such as Verticillium wilt.
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1/1 1992, a survey of cotton growers in the Macquarie, Namoi and Gaydir Valleys was

conducted to find out now widely rotations are LISed, whicli rotation crops are LISed, and

\\hat probleiiis glowers 11ad encountered witli rotations. The survey found that rotation

clops were widely LISed. bLit the choice o1'10tatioit crop was Inainly based o11 convenience

CS:. it did not need irrigation, it could be sown late, or it was easy to sell. Many growers

were interested 11T LISing leguiiies and other crops, but lacked the info^mation to Inake

sound decisions. Calllegumes extract as 111ucli moisture as cereals, what soil structure

hciiefits do they give, whicli crop provides the best disease break, are typical of the

qticstions growei's 11ad about 1'0tation crops

I'llc experiinent reported o11 ill this paper is one of a series of crop rotation experinients

established by the CRC foi' Sustainable Cotton Production. These experiments have a

bi'oad ajiTi of exaiiiining the effects of different rotation sequences o1T sustainability, which

includes soil structure and fertility, pest and disease control, cotton yields and econoinic

returns. This papa' ^GPorts the effects of 7 different rotation sequences in the Macquarie

Valley o11the growni and yield of subsequeiTt cotton crops.

Materials and Methods

1/1 1993. a large scale field experiineiit witli 3 replications coininenced at Warreii ill the

Macquarie Valley of NSW. to compare 7 differ'Grit rotations (Table I). I'rioi. to the

cxperiiTieiit starting, tile field grew cotton for' 3 consecutive seasons. All operations are

done witli coiTTinercial equipment, and eacli plot is 40 In wide by 700 in long. The whole

field is planted witli cotton every second year' to facilitate coinparisoi} of the treatiTTents. So



fai' the rotations have gone through 2 cycles with cotton grown ova. the entire field in
1994-95 and 1996-97

TITe yield of Inachine picked cotton was InGasured by making a 1110dule froin the centre 24

or 32 rows of each plot. The modules were weighed as they were brouglTt into the gin
yard. Knowing the area of cotton put into eacliinodule, the yield of seed cotton could then

be calculated. The cotton froiii eacli rotation was trimied separately, to (, Ive a turn o11t %
foi' cacli treatment. The lint yield ofeacli rotation could then be calculated

Table I. The 7 rotations LISed ill the experiiiieiit
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Continuous cotton

Long fallow

~

J Field peas

Wlieat - low input

Gi'ows a cotton crop evei. y yeai.
Cotton every2nd year. Cotton stubble is slashed and gi. ound left as
fallow between cotton crops
Cotton every 2nd year. Field peas are sown into standino cotton stubble
wliicli is later slashed. In October tile field peas ale spi. ayed witli Roundup
tileii ploughed in as green Inaiiure. Area I'eiiiains fallow until the next
cotton ci'op
Cotton every 211d year. Wheat is sown into tile standin!: cotton stLibble
WITich is later slashed. The WITeat is naivested for. orain. Wheat seed late

40 kg/11a, with 85 kg/11a of DAP fertilisei'. A1. ea reinains as fallow fi. o111
WITeat harvest to the next cottoii clop
As for Wheat- low input except; wheat seed I'ate I 00 1<grim, witli 85 kg: Iru
of DAP and 180 kg/11a of lirea fertiliser. 1/1 1993 tliis Iotation also I'eceived
I spi'ing ii'rigation
Cotton every 2nd yeai. . Low input wheat follows the cotton. Aftei'tile
wheat is harvested Lablab pui. pureus is sown into tile wheat stubble and
incoi'POTated as green Inariure after 3 months gi'owtli
For tlie first 1'0tation cycle tliis treatment was the salne as 6 except that
extra fertiliser ( 11 kg NATa, 24 1<g PIlia, 73 1<g 1<1ha) was applied PI. ioi. to
tile 1994-95 cotton ci. op
111 1995 foba beans \\, ei'e LISed illstead of WITcai and Lablab be callse of

131'0blciiis gi'owiiig Lablab. The foba beans wei'e 11'eated as a gi'econianui'c
CIOj, 1/1c sailie as 111e field peas

Wheat - higlt input

Wheat + Labiab

1993 Wheat + Labiab +

fertiliser

1995 Faba bealls

As well as lint yield, plant Ileiglit, dry matter, number of nodes, squares and bolls were

measured at regular intervals in both seasons. Plant samples taken in December, 1996,

were analysed for nutrients, while each plot was assessed for the presence of black root rot
in 1994 and 1996

Results and Discussion

At 111c end of the first 1.0tatioii cycle (1994-95), the continuous cotton rotation yielded less
(P<(). 01) than all otliers but tlie differences between the other. 6 rotations werc not

significant (Cooper e/ ci/., 1996). Yields iiT 1996-97 followed a similar pattern to 1994-95

(Fig. I), witli continuous cotton yielding less (P<0001) than all other' treatments



Continuous cotton yields in 1996-97 were down 28% o1T those ill 1994-95. For the other 6

1'111aiions average yields wei'c down 6% o111hose in 1994-95

Figure I. Lint yields in 1994-95 and 1996-97
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The growtli of the cotton plants followed a sinnla^ patteitT to lint yield. For all
measuren}Grits the continuous cotton treatinent was tile worst, with little difference between

11/6 other 6 rotations. Aniongst the other 6 rotations, the field pea rotation was often the

best and long fallow the worst. For the sake of clarity, only data for the field pea, long

fallow, and continuous cotton rotations are presented in the following figures

Figure 2. Change ill plantlieight over time ill 1996-97
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I'mlit neight was the 111'st and 1110st consistent parainete^ to show significant differences

bctweeii the rotations. .lust 24 days after sowing, plants iiT tlie continuous cotton rotation

\\ci'e shorter than all other^'o1ations (Fig. 2). Over tiine the difforences became greater, and

by March the long fallow 1'0tation was significaiTtly (P<001) shorter than the field pea
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rotation. ThroughoLit InOSt of the season continuous cotton 11ad less squares pe^ unit area,

with 110 difference between tlie other^'otations (Fig. 3). At all salnpling dates the field pea

1'01tiiioii 11ad the 1110st di}, Inattci'. followed b>, long fallow, witli continuous cotton naviiig

tile ICUsi di^, matter (Fig. 4). 'Inc dry matter data were variable and Inaiiy of the differences

wei. c not statisticalIy significant

Figure 3. ChaiTge over tiine iiT squares per unit area ill 1996-97
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Figui. e 4. Total plant dry Inatter at 4 liarvest dates ill 1996-97
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As tile previous results snow, all aspects of crop growtli were affected in the continuous

cotton rotation, and effects were apparent very early in the grownT of the crop. Explaining

wily those differences occurred is not so clear cut
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To 1001< foi' differences ill Initrient uptake, cotton plants were analysed for nitrogen,

PITosphortis, and potassium in December 1996 and again ill MarclT 1997. The only

significant difference was low potassiuin ill the continuous cotton rotation ill March

Changes in soil properties also showed little correlation witli differences iiT cottoiT yield

Coinpactioii ill all treatiTteiits 11as decreased dtiring this experiment (1993 to 1997). This is

probably because 111iniiiiuiTi tillage and perlnanent nills were used with all rotations since

the experiiiTent started. Under this 11Tanagement system there are few Inachinery passes to

darna, ,e soil structure, whicliis also ITelped by the retention of all crop residues. What was

sti'oils!Iy correlated with cotton yield was the incidence of black root rot ill Novelnber 1996

(Fig. 5)
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TITis trial again delTionstrates the fact that repeatedly growing the same crop over a long

pel'10d is doomed to failure. Continuous cotton production with conventional tillage,

cineountered probleiiis with coinpactioii and poor soil structure. The use of pernianent
11/11s, 111iniintiiii tillage. and I'etaining crop residues, seeins to nave GIIininated most of the

soil structure probleiiis witli continuous cotton production. I{owever, it shotild be pointed

o1/1 that during this ti'iaithere 11as not been a wet cottoiT liarvest, wheiT niost damage to soil

SII'ucture is thouglit to occtii'. Now though, disease build LIP 11as again led to a yield

decline. This Ginphasises the need for rotations if any agricultural industry is to survive in
111c long term

Figure 5. Lint yield of 1996-97 cotton crop versus blacl< root rot score ill November 1996
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