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COLLABORATORS : 

OBJECT! 1.JES : 

Assisted by Mr. P. Cahi ll and Ms. S. Bas ford. 

Mr . A. Mich and Mr D. Me; er ass i sted in data analys i s 
and inte rpret ation . Mr. J. St andley and Mr. D. Lyon s 
performed soil a. nd piant chemical anal>'si s and 
interpret a tion. Dr . D. Yul e , Mr. J. Ladewig, Mr. D. 
Hamilton, Mr . G. Vol cK, Ms . J. Turne r provided advi ce 
on t r ea.tme nt =. and fertili se r· response int e r·prt-tat i ons . 

To st udy the re sponse of cotton to var y ing ni t rogen rates and times and 
met hods of a.pp l i cat i on unde r d i fferent i rr· igat ion strat eg i es . 

To demonstra te. to cotton grower ~. under commercia l condition ~. the impor tance 
of irriga tion and nitrogen man agement of their crops . 

To ob tai n pr e liminary informat ion on t he eff ect of pre vious crop on cotton 
response t o ap p l ied n i trogen . 

METHODS: 

Nitrogen Rate and Irrigation Experiments 

() Experimental work commenced in 1983/84 ~oJi th ir r igation and nitrogen rate 
exper-iments on ti..110 soil typ es <Basaltic BUg and Tertiary Basaltic TbUg>. 

There was no zero N tr! f tme nt at the BUg s i te due to the inadvertent 
app1ication of 100 Kg N ha pr i or t o commencement of the experiment . The 
re sults for the Tb Ug site only (Tabl e 1) are presen ted. At this_1site, 
presowing nitrogen rates of O, 100, 150, 200, 250 and 300 Kg N ha were 
applied an~ 1 there were two split appl ic ation treatments (50 t 50 and 100 + 
50 Kg N ha ). The 8 nit r ogen treatments wer·e r eplicated four t imes in 
each of two i r ri gat ion tre atments. 

In one irrigation tr-eatrnent an irrigat ion defi c it of 100 mm was adopted 
throughout the season where as in the other irrigati on tre atmen t a variable 
deficit approac h was adopted. A defic i t of 80 mm was applied to fir·st 
flower and a defic it of 120 mm was applied f rom first flowe r to maturity. 

The experience and techniques develop ed in the se preliminary experiments 
were applied in designing a more exten sive series of experiments commen ced 
in the 1984/85 season. A constant irrigation defici t approach was adopted 
in t he 84/ 85 - 86/87 experiments. Experiment s ite characteri st ic s and 
treatment details are included in Tables 1 and 2. All experiments were 
sown in October and harvested in mid to late March. 
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lAB~E 1. Experjraent Sil~ Characteri stics -

------------------------------------------------------------------------------------------
83/34 Tert i ar·y Basaltic TbUg 0.6 100 160 30.2 

<Scrub) 

2 84/85 Basaltic BU9 1.1 110 140 15 ~ ! 
(Open Dooms) 

3 84/85 Tertiary Basaltic lbUg 0.6 120 160 29.5 
<Scrub) 

4 84/85 Al luui al AUg 0.3 120 130 17.8 
<Alluv ia]) 

5 85/ 36 All uvial A\Jg 0.1 120 130 32.S 
(Alluvia]) 

6 BS/86 Basaltic BU9 1.0 BO 140 7.0 
<Open OCMns) 

7 86/87 Bases It ic BUg 1.0 80 140 5.9 
<Open Downs) 

------------------------------------------------------------------------------------------
2 

PAW= Total Plant Available Water, Shaw and Yule (1 978), 
Sillllpl es collechd pr-ior· to N application and pr·esw irrigation . 

( ) TABLE 2. Jrrigat ion and Nitrogen Treatnents 1 Rainfall. 

Ex per irnen t Reps * - 1 Nitrogen Rates kg ha Irr igation Treatment Deficits (!1¥ll) 

<No . of Irrigations) 
Total 

Rainfall rn NO N60 N120 NISO N240 N300 

80/120 <3> 100 (3) See Text 193 See Text 

2 45 <7> 80 (5) 120 (3) 150 (2) 3 236 x x x x x x 

3 45 (7) BO (5) 120 (3) 150 <2) 2 265 x x x x x 

45 (7) 70 (5) 110 (3) 150 (2) 2 176 x le x x x x 

5 45 (8) 70 (5) 110 (3) 3 235 x x x x 

6 50 <S> 70 <6> 2 189 x x x x 

7 75 (6) 150 (2) 3 241 x x x x x 

4 ReplicatPs oi Irrigation Ma in Plots. 

? 



·-·:.i'.· ' · / 

-.:... -. - .. .. 
·.) 

Tr e a~ments were imposed us i ng a s pl it p l ot des ign wi t h ir r igation 
tre atm e nts as ma i n pl ot s and n itr ogen r at es as s ub- plot s (Tab le 2) . 
Jr ri gation t rea tments wer e based on s oi l water def i c i t s pred ic ted f rom 
Class A pa.n e va por-a.tion and a crop fa.ct or multiplier rnee fer et a. l ., 1982). 

Ni troge n <a.s ur· ea ) was banded i n t he hil l pr· i c• r- to so1A1 in g at a depth C•f 
app :-ox!ma t el y 20 cm (ju s t be l ow furrovJ de pth) . Add i t iona l nitr- ogen 
t r·ea.tment :. i ncluded sp lit appl ications. be t11-11?e r. sc~1J i n g and ea r- 1;-' squar e; 
f ol iar t"4 ap pl i c ~di ons bef or e 3 du r·ing and af ter· irr i gat ion s and pe.-riods of 
1,i.,1 a t1? r· l c•gg i ng . 

Experi ment 6 in 85/ 86 i .. ~ as speci fi ca l l>· des.i gned t o asse s:. 1,,.1a tHlog9 ing 
eff ects and i nc l uded 3 addi t iona l irr igat ion t r eatments . 

70 mm de f icit ~JJ i t h irl' i ga.tion r un for· 3 da.ys at f i r· :;.t irri ga.t i on 
Q ( squar· i ng) . 

70 mm defic it 1,i.,1ith irri ga.tion r un for· 10 dco.:ts at first irr iga.ti on 
<sq uarin g) . 

70 mm defi c i t t•J i t h i r-r· i ga t i on !'Un f or· 3 da:ts. at peak f i c1,o~ e r . 

Pe ti ole nitr ate samp l es were collected in ex periment 6 , 

Th e la test 
i nc l ud ed in 

and n i trogen 
t he irr i gati on 

1.J,1er·e . al'r a.nged 

The cult ivar· De ltapin e 61 was used in all exper· iments . . 
commer· c ial cultiv ars Deltapine 90 and S i oKr a we l'e also 
exper imen t 7 t o assess cultiuar i nterac t i on wi t h irri ga ti on 
management . I n expel'i ment 7 there we r e t hree repli ca t es of 
t r eatment ma i n p l ot s and ni t r ogen rate and vari e t y subp lot s 
hctor· ial l y . 

Crop Rotat ion Experime nt 

A maj or' f actor infl uencing nitroge n ma nagement is t he contribut ion to so i l 
( ) n i tr- o~e n l t> vel s of previ ous Cl'Op r ota t ion s. The obj ectives of t hi s 

experiment were : 
To dete r mine the effect of previous c!'op on so il n itrate 

le vels and t he response of cotton to appl i ed nitrogen. 

To assess other ef fe cts of pl' i or crops on cotton pr oduct i on . 

A BUg si te c r opped wi t h cotton i n 1983-84 was s ubd ived into fou r adjacent 
areas , hiJo left fal lo~<J and t vJo f erti l ised and plan t ed 1 • ..,it h wheat. In 
November 1984 each of the f a llow and whea t plots was subdivided for five 
s.1opping tr eatments, fall ow , dl'yland soybean with ni l and with 180 Kg N_7a 

, il'r igated cotton <De l t apine 6 1) wi th 60 and 180 Kg N ha , 
Subsequentl y , in November 1985 each plot ~rs s own wi th irrigated cotton 
<Deltap i ne 90 ) r ece iv ing 25 and 175 Kg N ha • Soil prof i l es we re sampl ed 
at stl'a t eg i c t imes f or analysis . A Key t o t he c rop rot a tion and f er til i se r 
tre atments i s presented in Tabl e 3. 
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TABLE 3, ~~ey to crop r·ot01.ti ons a.nd fe r t i l i ~-er· treatment :. (kg N./ha.) 

-----------------------------------------------------------------------
198::-:-84 19B4 

Ma.y t o Octobe r 
1984-85 

Nov ember to April 
1985-86 

November t o Marc h 

-------- ------------------- ----~----------------- - ------ ---- -----------~---

Fallow 

Fall ovJ Soybean (Ohl) Cotton"-* ( 25N) 

Cot tc• n x }~ Soybean ( 180N ) )( 

Wheat ( 120N) Cotton* (60N) Cot ton** <t75N) 

Cotton* (180N ) 

* Irri gate d De1tapine 61. ** Irr igated Delt ap i ne 90 . 

RESULTS 

Ni trogen and Irri gation Response 

Cottor1 li nt yiel d responses to applied ni tr-ogen rates for the four sec.sons 
are shown in figur es 1-4. 

Lint yields ouer all seasons wer e ge nerally h i gher on the Tb Ug so il s than 
the BUg soi)s and lov.ie s t on t he AUg soil s . These d i ffer·e-n t i al r es ponses 
should be independent of ni trogen rate and irr igati on fre~uency as 
comparable treatments I/Jere imposed on e-ach soi l. 

Table 1 shows that presowing soil N0 3-N was lo•JJ for BUg so i ls (6-1 5 Kg N03 N ha-1 ) inte rmediate to high for AUg soils (18-33 Kg N03 N ha-1> and hign 
) for Tb Ug soi l s (30-38 Kg NO~ N ha-1 ) . The 1 int yielas of zero N plots 

were highly corr elated (Figure"" 5) with preso•;.,1ing soil N03-N. 

The magnitude of the lint yield respon se to applied ni~fogen in t he high est 
yield i ng i rr i gatiQ~• tr eatment was 600-1300 l<g 1 int ha on t h! 1BUg so i1 s 1 

300-700 Kg 1 int ha on t he Tb Ug so ils a.nd 400-500 Kg 1 int ha. on the AUg 
soils. On the AUg soils in both !~e 84-85 and 85-86 seasons the maximum 
response was achi eved with 60 Kg ha of applied nitrogen . 

Soil charac te ristisation data s how that on bo th the AUg sites soil chloride 
l eve ls were as high as 700 Cmg/Kg) at 60 cm depth and 1600 mg/Kg below 80 
cm. These high chloride levels woul d enc ourage shallow rooting and 
exacerba te the low PAW level s of the se soil s. This possible explanation of 
the low 1 int yie lds and lint yield responses on the AUg soil s shou l d be 
explored further. 
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I rriga tion 

F igure s 1-4 i nd i cate that responses t o i r rigation were evid ent on mo s t 
s i t es in mos t seasons . I n some cases t he c1bv i ous d iffe r enc es due to 
i r r iga t ion f r equency di d no t a t tain s t a t isti cal signi f icance becau se there 
we r e onl y t wo r epli cates of each ir r iga t ion t r eatme nt . Ge ner a lly , most 
frequ ent irr iga t i on ( 45 to 80 mm de ficit freatments ) pr·od;Jced h i gh i:;.co.t 
>' ields.. An except ion was t he 84./85 season L<Jhen 122 mm of rain f e 11 over- a 
t en day period at ear 1y squaring. On the BUg site thi s rain period 
commenced 4 da.ys afte r t he first irrigation of the 80 mm tre a tmen t and 13 
da:: s after· the fir·st i r·r i ga tion of the 45 mm freatment. Hi9!"1e s t yield~. 
were obtained from t he 45 mm treatment and yie lds of the 80 mm t r eatment 
we r e reduced tc• t hose of the 150 mm def ic i t t r eatment. I n t he 84/ 85 sea.s.on 
a similar effect can be noted on t he Tb Ug site <Fi gure 28 ) and i t i s 

C 
con c luded th a t wa t er l ogg ing and so i l anaer obiosis <H odgs on and Chan 1 1982 ) 

) was th e cau s e of t hese yi e ld reductions in frequ ent ir r i ga tion tr ea tments 
fol l o11Jed by r·a in . 

Al though the difference s di d not attain si gn i fi cance, the uery f r equently 
ir r igated 45 mm tr·ea tmen t tended to outyi e l d the 70 mm treatme.- n t on the Alig 
so i l which has the lowes t PAl...J of all th ree so ils. High chl or· ide levels 
be l ow 80 cm could al so rest r ict root pe ne t ra t ion on this so i l. 

On a l l thr ee so i ls, t he y ie l d response to the l ess fre quent i r r igati on 
sc hedul es (11 0- 150 mm defic it s ) •.11as dependent on ti ming of r ainfa ll events 
in !"elat i on to i rriga t ions par t i cular·l y duri ng f101.~•e-ri n g and e arl y fr ui t 
set . A time ly ra infa l l event coul d r educe t he l evel of stress a t cr it ical 
t ime s . Jn the 83-84 season on the Tb Ug sit e the cons t ant def icit 
t reatment outyielded the var iable deficit t rea tment. Whil e s ome ·variable 
defi c it treatments may have merit it was decided to use t he constant 
de fic it approach in a l l l a ter experiments t o facilita.te data in t erpretation 
and commercial appli ca ti on of results. 

C:J Ni t rogen x Irr iga tion In t erac t i on 

Signific ant interaction s between i r ri gation and n i trogen tr eatments wer e 
iden tif i ed on t he Bllg soi l in the 84-85 <Figure 2.A ) and 86-87 <Figur e 4) 
seasons . For the var iety Deltapine 6! wi th l ess frequen t i r r igat i £7i 
y iel ds did not change markedly at N appl icat i on rates above 60 Kg N ha , 
Wi th mocy frequent irr iga tion of this vari e t y yields tended to peak at 180 
Kg N ha and declin e a t higher levels of applied N. On the Tb Ug soil 
par t icularly in th e 84-85 sea.son yields te nded tg

1 
increase l i nearly as 

n i tr ogen rates increased from zero to 300 kg N ha (Figur e 28 1 45 mm 
deficit treatme nt) . 

Water l oggin g Effects 

As alr eady stated, apparent waterlogg ing effects from ra infa ll follow i ng 
the first post sow i ng ir r igat ion were obser-ved during the 84-85 sea.son. 

The 85-86 experiment on the BUg soil <E6) was specifically de s igned to 
assess waterlogging effects. There were no s ignificant differ ence s between 
the two similar freq uent irrigation strategies (50 and 70 mm deficit 
t r ea tments) <Figu r e 38) . Extending irrigat ion up to 3 days at earl y square 
di d no t affect yi el d whereas prolonged water1ogg ing fo~ 10 days after 
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irr i gat i on s ign i f icantly reduc ed yi e lds o ver a range of basa l N appl i cation 
ra tes ( r·esul ts. not shmoJn ) . Jn the 85/ 86 s-e.;. s.on t.v . .l C• r·ai :-d a\: elJer1ts. of 42 
mm arid 30 mm oc c ur·red at e a.r·ly s.qu<0<.r·e pr-ior to -fir·i:.t irr· igei.tion. The eari)' 
ra infall could have stimula ted root activ ity in the bed an d moder ated the 
wat erloggin g effe cts of th e 3 da; irriga tion cycle. 

Split Applications of Nitrogen and Fo l i ar N 

Resu lts of sp l i t appl ication tr-eatm£-nt s. a.r- e : .h ol-<m iri Tabl e 4. Gener-ally 
split a.pplic at ior,s of nitrogen between sm\l ing and ear·b· squaring ha.d no 
e ffect on 1 i nt yie ld. In some experiments there t.o/e r e smal 1 incr-e ei.s.es (e-g. 
El - TB Ug ) and in othe r experi ments yields were decreased (eg. E2 - 8Ug>. 
Simil ar ly only smal l and non s i gn i ficant resp onse s to foli ar applied N were 
recordE- d even und e r wate r logged conditions . Such sma 11 r·espc•ns.e s. wou 1 d not 
appe e<.r t o just i fy commer·cic.1 fo l i ar· applicat i ori s under· most c ircums.ta.nc es . • 

TABLE 4. Cotton lin t yield responses <Kg lint ha-l) ~ith all nitrogen 
appl ied pres0111ing and with equivalent rates sp1 it be tween 
presc-..i ing and s~ ing to ear ly squaring. 

Experiment 
( see Tab 1 e 1 ) 

100 
El Tb U9 2 

2299 
2115 

3 60 0 + 60 120 
E2 Bllg 1356 1051 1464 

E3 Tb U9 
3 1679 1646 1848 

E4 AUg 
3 

1291 1230 1184 

Nitrogen Trea!~ents 
kg N ha 

50 + 50 150 
2403 2347 
2457 21 07 

60 + 60 l80 
1434 1534 

1815 lB83 

1280 1345 

100 + so 
2352 
2169 

120 + 60 
1512 

1813 

1229 

LSD 
P<0.05 

337 
24~ 

86 

161 

121 
---------------------------------------------------------·--------------------------------
l 
2 100 M defici t irrigation tr·eat11ent. 

80/120 too1 deficit variable irr igati on treat~ent. 
3 Heans of all irrigation treatments. 

Petiole N itrate Results 

Nitrogen uptake by the roots during and immediately following wat er logging 
decreased as indicated by the drama t ic drop off of petiole nitrate . 
Nitrate nitrogen levels decreased from 14 000 mg N0

3
-N/l<g to 4 500 mg N0

3
-

N/K g for the 240 l< g N/ha trea tment, as a result of three days extended 
irrigation . <mg N03-N/K g =ppm), Within the following f ive days n itrate 
levels recovered to at least match the levels for the same N treatment 
without extended irrigation and were si milar at flowering. In contrast, 
petiole nitrate levels never recovered after prolonged waterlogg ing <10 
days) such tha.t at flowering levels were half those of treatme nts with out 
waterlogging. 
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On the BUg site, 85/86 , wher e maximum yields occ urred at 240 Kg N/ha, NO~-N 
conce-ntrati ons were 14 000 mg NO..,-N/Kg at squa.r· ing u1d 5 000 mg N03 -N/l< g~a.t 
f 1 ow~ r- i n g . v 

Di ffe r ences i n conc ent r a t ions of pet i ol e nit ra t e across nitrogen rates were 
gr eates t a t floweri ng. I n a.dd i tion , at f l ower in g, the spread of NO-:i-N 
results was at least f iv e times the spread of total N levels in leaves ~nd 
stems, indi cat ing it should be the best indicator of nitrogen status. 

On the BUg site wher e yie lds were affect ed by nitrogen applied at planting, 
ther·e wer·e gc•od relations.hips. between petio le NO.,-N at f101A1er·ing and 
app l ied N (R2 = 0.98> squa.r·2 roc;t quadratic) and bet1JJeen 1 int y ield a.nd 
peti ole NO~ -N at fl Cil.o.Jer i ng rn = 0 .993, Mi t sc herl i ch model), Ho:,.;ever , the 
use of N1trate moni t or i ng to re - adjust fe r til i ser schedu l ing may not be 
pract i ca l a.t Eme r ald, as signi f i can t >' ie ld impro11 emffds t o n itrogen appl i ed 
pos t plant ing as e i t her spli t or foliar a.ppl i c~.t ion s were no t demonstrated; 
y i e l ds were increased i n some cases bu t not sign ificantly so. 

Nitrogen Uptake and Recovery 

l n all sea.sons, tot a l nitrogen uptake <Pe ak LAD incre~.sed linearly with 
increas. ing r~te of nitrogen application on eac h soil type <Figure 6) . Wlih 
zero N app 1 i ed, up take was hi grer- on Tb Ug and AUg soi 1 s < 40-60 l<g ha ) 
than on BUg soil s <20-35 kg 1ha ) . In the 84-85 season max imum uptak es 
were 115, 187 and 189 l<g ha on t he BUg, Tb Ug and AUg soils re s pectively . 

A s i gn ificant ~.oil type i r rigation treatment interaction 1,.ias indicatt-d from 
the n i trogen uptake responses . On both the BUg and Tb Ug soils, 4requent 
i r rigati on <at lower soil water defi cits) r estricted nitrogen uptake 
although this was less evident at high rates of applied N. It can be 
deduced that waterlogging on both soils reduces N uptaKe and th is supports 
the waterlogging e4fects referred ta previous ly. On the BUg soil N uptake 
wa~. lower at an irrigation deficit of 150 mm than at an irrigation deficit 
of 120 mm but there were no suc h differences on the Tb Ug soil. This 
d i fferential response cou l d be related to the higher PAW capacity of the Tb 
Ug so i ls compar ed to the BUg soi l s. AUg soils are the reverse of those on 
the BUg and Tb Ug soi l s wi·th uptake increasing as irrigation frequency is 
increased. Th is is in line with the lower PAV.I capacity of the AUg soils. 

Relation between Lint Yield and Nitrogen Uptake 

The relationships between nitrogen uptake and yield differed between 
as illustrated by the resul ts for the 84-85 season <Figure 7) . 
different responses could result f rom differences in the native 
nitrate N supp ly or from factor·s no t relatE-d to n it roge n or water. 

soils 
The 

soil 

On the Tb Ug ~~ i l max imum y i el ds were obtained at nitrogen uptakes above 
120 Kg N ha and there were no apparen t differences due to irrigation 
treatment. On the BUg soil, the frequent (45 mm defic it) irrigation 
treatment increased 1 int yiel~s per unit of nitrogen uptake whereas stress 
due to infrequent irrigation (120 and 150 mm deficits) or waterlogging <BO 
mm deficit> decreased 1 int yields per unit of nitrogen uptake. For all 
irrigation treatment s the Q~timurn nitrogen uptake for optimum yields was 
approximately 60-70 Kg N ha • Also 1 on the AUg soil nitroge n ut il isation 
efficiency increased with increasing irrigation frequenc y. Again the 

7 



., 0 

evidence s.ugges.t::. that at a l i ir-r·i g-«.tion 1e'.Jels opt im1:!_q1 yie l ds. 
attai ned at a round nitrogen upt aKe leuel s of 60-70 Kg N ha Even 
frequent irrigation, the as ymptotic yields were l ower on the BUg and 
soils than on the Tb Ug soi l s . 

1..iE- re 
with 
Alig 

As irr iga t ion f r equency d id not a lt er t he po i nt of i nf l ect i on on the 
nit rogen upt a!t:e - i int ;>'i eld r elat ionshi ps on an>' so i l, the effe cts of 
nitrogen uptake and sc•i l water availabil i ty or· stress were independent of 
each other. On two soil s <BUg and AUg) lack of st r ess increased yie lds 
resulting in a highH nitrogen utilisation efficiency. On the Tb Ug soil 
nitrogen utilisation efficiency was in dependent of water avai l a.bilit;1 
reflect i ng t he h i gher PAW l ev e l s of thi s so i l. 

Cul t ivar Respons e 

( ) In the culti var comparison exper-i ment conducted in the 86-87 season, there 
was a signifi cant lint yield response t o nitrogen application for cultilJar·s 
Deltapine 61, Deltapine 90 and Si ok ra for two i r r i gation fre quencies 
( Figure 4) . On t hi s BUg s i te for all three cult i vars, y i e l ds were 
s ign i f i cantl y hi gher wit h mor e freque n t ir r i gat i on. Wi t h mor e fre quent 
i r-rigation ( 75 mm def icit ) S ioKra and De l tapine 90 s i gn if icantly out y ielded 
Deltapine 6f at all r a te s of applied N. At high rates of nitrogen 
appli cation for both irrigation frequencies Delt apine 61 1 int yields 
decre ased at N rates above N 130 where as yiel ds of the other two varieties 
tended to increase or plat eau off at rates above N 180. 

Gi nn ing Per ce ntage and Qua l i t y 

In Figure 8 g i nning percentage has been averaged for irrigation frequenci es 
at each site over the 84-85 and 85-86 seasons. Ginning percentage 
decreased with increasing nitrogen application rates and was consistently 
lower in the 85-86 season. Also ginning per·centage decreased significantly 
with increasi ng rates of ni t roge n app l ication for three cultivars and two 

) i rrigat i on frequenc i es i n 1986-87 ( Fi gure 9) . Deltapine 61 and 90 had 
lower ginning percentages than SioKra for each irrigation frequency and for 
all nitrogen rates. Under more frequent irri gat ion, ginning percentage 
decreased more markedl y with additional nitrogen for Oeltapine 61 and 90 
than SioKr a . For each cu l tivar there was a greater difference in ginning 
percentage for different irr· iga.tion frequencies at low rates of n i tr-ogen 
application than at high r ates. 

The nitrogen and irrigat i on treatments did not produce any major 
differences in 1 int quali ty. In the 1986-87 cultivar experiment, the usual 
cultivar differences were observed with Delta.pine 90 having greater fibre 
strength than SioKr a and Deltapine 61. 

Effects of Pr i or Crop on Soil Nitrate and Cotton Yield 

Hean soil nitr-ate at 0 to 40 cm after wheat or fallow in 1984 was 8.4 l<g 
N/ha. By contrast the fal1o•# accumulated a further 44 l<g N/ha from October 
1984 to August 1985 which emphasises the influence of summer temperatures 
on mineralisation rates of these clay soils. Campb~11 £.!. !J.. (1981) found 
that the mineralisation rate for an Emerald BUg increased by a factor of 
three as temperature increased from 5-10°c to 30 C. 

8 
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For th E-
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84-85 cott on crop li nt yields i n k g ha based on a 37/. g i nning 
out tu r· n IJJe r e : 

1184 Fallo•,y + 180 I< g N ha 
- 1 

1258 IAlhe at + 180 Kg N ha 
- 1 

9 '" Falloi,.1 60 Kg N ha 
- 1 

. c.: + 

7"'~ l..Jhec.t 60 l<g N ha 
-1 

t I + 

It was i ntended that the 84-85 soybean crop be ful l y irrigated which woul d 
have resulted in considerable nitrogen uptal<e and removal in the beei.ns . 

( ) Due to management factc•r·s thE- crop was grown sole ly on ra in f;.l 1 and was 
ploughed ! ~ as a green manure c~op (above ground dry matter y ield of 1700 ! 
217 i<g ha ) • 

The preso~vi ng ~.c,11 nitrate levels and lint ;1ields for the 85-86 cot ton er-op 
are shown in Tabl e 5 . 

Presowing mineral nitrogen l evels on the fallow and gr een ma~1,1r" {' plots. •11H"e 

th r ee to four· t imes higher than the l evel of 17 l<g N0
3

-N h a. ' on the prior 
cotton plots. These presowing so il nitrate levels with _!pineralisation 
during the season con tribu ted the· equivalent of 150 Kg N ha· of appli ed 
fertiliser N ; that is one l<g of native soi l N pr-ior to sov~i ng i:. 
equ i valent to 2-3 Kg of applied fe r tiliser- N. The Emerald observat i ons 
agree with those of Cons table and Rochester <1987) for Narrabri where 
fertili ser _~~ i:. not recommended if preso•.A1in9 soil nitrate level s ci.re abov e 
28 l<g N ha • 

The yields of cotton fo l lowing continuous cotton can be mai nta ined wi th 
app l ied fert i liser N. Wheat, fallow or soybean produced no ad•,1 erse effects 

) on the following crops . Falloi."' or so;;be-an as a gre en manure crop should 
avoid the need for nitrogen fertiliser on the next cotton crop or at le ast 
reduce the nifrogen fertiliser requirement. Soil testing prior to sm~•in9 

can be used to ref i ne fer-tiliser recommendat ions. 

9 
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TABLE 5. Rotation Treatments Effects on preso~ing soil NO? -N <0-40 cm) 
ci.nd 1 int yie1d-:. (1< 9 ha-1) for thE- H'85-86 cottcm .. 'c r·op. 

Pres ow 
Soi 1 
N0

3
-N 

Treatments 

Fall Of/.J 

53 b 

1984-85 following 

Green Miinur·e 
(Soybean) 

0 ~~ 

46 b 

wheat or f al lo~~' in Win ter 1984 

Green Mo..nure Cotton Cott on 
( Soyb+: an) 

180 N 60 N 180 N 

69 a. 17 c 17 c 

c) 1985-86 

0 

N rat e 
25 15 19 a 1601 a 1605 a 958 b 1050 b 

175 1620 a 1592 a 1599 a 1575 a 1563 a 

Figures in each rovJ follo1A1ed b;.- the same letter ar·e not significa.ntly 
different P < 0 .05. 

Genera l Recommendat ion s and Conc l usions 

In experiments on the BUg soil at Emera l d since 1983-84 consistently 
yields exceeding 8 bale s 1 int per ha have been obtained by irrigating 
75-80 mm deficit, based on evaporati on and a crop factor multip lier . 
maximum yields on the AUg soil more frequent irrigation at a 45-60 
deficit is required while on the Tb Ug soil less frequent irrigation at 
95 mm deficits shou l d produc e maximum yields . 

high 
at a 
For 

mm 
80-

Waterlogging 
observed in 
soi l. The 
problems and 

from rain following the first post sowing irrigation was 
one experiment on the BUg soi l and one experiment on the Tb Ug 
stee pH· slopes at EmE"r ald appear to alleviate waterlogging 
well formed beds can also help to alleviate waterlogging . 

Reciprocal quadra ti c r egr ession curves fitted to the Emerald 
responsi:- data i ndicate tha!1on all soil types maximum yields are 
in the range 180-300 Kg ha of applied N. 

nitrogen 
obtained 

It is diffi cu lt to make general recommendations because optimum economic 
fertiliser rates are influenced by many factors - presowing so i l nitrate 
le1,1els, prices of fertiliser, anticipated cotton lint prices and the 
growers expectat ions of marginal returns for dollars outlayed on 
fertiliser. 

When all these factors are ta.Ken into accou nt optimum economic fertili~ir 

rates for the BUg soil s would generally be in the range 120-200 Kg N ha , 
Similar rates could be used on the Tb Ug soils but lower optimum rates are 
indicated on the AUg soils. 

Results of the 1986-87 cult ivar experiment indicate that the mor-e recent 

in 



i nt r oduc ti ons De! t ap ine · 90 and S1ok r a would benef i t f rom an ext ra l0- 20 Kg 
f\1 h a-J c om~ .. ;i.r·ed with Hie cul tiva.r· used in mcis.t c•f H ie·:;.e exp er· iment;. 
De 1 tap in e 61 • 

On the 8Ug and AUg soil s ma x imum y ie lds ar e gene rall y ach ieved at n itr ogen 
up taK e l eve ls of 60 -120 Kg N ha- 1 and on the Tb Ug s o i ls maxi mum y ields !~ e 
genera lly ach i eved at hi ghe r n i t roge n up take l evels of 120- lBO kg N ha . 
A number of factor s need to be cons ide r ed in budge t i ng n itrogen 
re qui remen ts t o match t hese uptake lev el s . 

Recoueq· 1 eve l s of fert i 1 i s t-r• app 1 i ed N can range fr om 14 to 80 percent. 
At 1 ow fe r ti 1 i t y sit es r ecov er/ may i ncr·ease wit h i nc rea.se d r a tes of 
app l i ed N whereas ci.t medium to h l gh ferti l i ty s i tes r ecov e-r y ma.:1 dec r ed.se 
a t h igh er rates of app l ied N. For budge t ing pur poses a r ecover y r a te of 50 
perc ent can be ass ume d . 

( ) Split appli ca tions of fertiliser and fol iar applied N do not app ear· ·to be 
j ustified on t he results ob ta ined in th is series of experiments. Ther efore 
pe tiole ni t r ate tests wo ul d hav e l imit ed applicat ion . 

) 

On the o t her hand, t he imp or ta.nce of pr eso•AJi ng s o il nitrate l evels an d the 
ef fects of pr ior crops on t hese l evel s shou l d be exphas i s ed. Soil testi ng 
pri or to sowi ng could be used to ref i ne fer-tilise r recommendations and 
improve the efficiency of fe rtiliser u se . l . .oJith minera lisation dur ing the 
se ason, 20 k g N/ha prior to s owing coul d be equival ent to 80 Kg of ni trogen 
up take pe r ha . 1t i s for t h is reason th at Const ab l e an d Roche ste r <1987 ) 
f r om wor~: on Nar r·abr i so i 1 s s ugges t that no a.pp 1 i ed fert .q i se r ma y be 
requi r ed at pr esowing nit r ate l eve l s gr eater t han 25 Kg N ha • 

Fur· ther· de ta i l ed anc.lys i s of the resu l t s from Emerald and 
will help to refine the co tton nitrogen budgeting process. 
with exten s i on staff and gr owers will enable these budgeting 
be applied in a realis ti c and pract ical way . 
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Figure 7 . Re sponse of optimum N rate to changes in · :.;· ;.J,;. , . 
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