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AIMS 

At present, four cotton breeding programs are operating in Australia, three in New South Wales (NSW) and 
one in Queensland (Qld). This is based on previous experience and limited evidence that cultivars different 
from those in the Namoi are required on Lhe Darling Downs :xnd central Qld. In order to efficiently pursue all 
aspects of cotton cultivar improvement in eastern Austtalia. a critical examination is required of the adapta­
tion patterns of cultivars and the effectiveness of locations to evaluate cultivar differences. 

Forcunately, a large data set already exists for such a srudy. Beginning in 1974175, the cotton breeders at 
CSIRO and QOPI have jointly been conducting the Australian Corton Cultivar Trial1 (ACCT) at 6-11 loca­
tions per year throughout the major cotton growing districts in NSW and Qld (Fig l ). 
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A contributions ana1ysis2 of this large 
data set (12 years x 6-11 locations x 
16-30 genotypes per year) could 
provide infomution on the value of 
individual locations in differentiating 
among genocype group responses 
over envirorunenl:i. 

RESULTS 

The hierarchies of the genotype clas­
sifiC<Uions on lint yield data for each 
yeirr: were truncatcd3 

a! a level that 
retained 5S% or more of the genotype 
by environment interactions (ge) sum 
of squares (SS) in the reduced matrix 
(!'able 1). Contributions of locations 
(single member environments) were 
calculated for the specific truncation 
level in each hier~hy and were ex­
pressed as a percentage of the total 
contribution for each year (!'able 2). 
These were summarized by averaging 
over year:s (fable 2) to give an un­
w~ghtcd measure of discriminating 
power for each location to the dis­
similarity among genotype group 
responses. 

Another method of exam.irUng r.he 
data, is co determine the single most 
important location or pair of contrast­
ing locations for differentialing 
genotype groups at each fusion level 
in the classification down to the 

L---------~-----.:;.._ _____ __.. specified auncation level (I'n.ble 3). 

Figure l: The 11 Jocations which represent the major cotton 
growing districts in eastern Australia used for the Australian 
Cotton Cultivar Trials (ACCT). 

Results were sununDrized over years 
by c:llculB1ing, for each location. the 
proportion of years that the location 
played an imponant role in classifying 

genotype responses (Table 4). Examination of Table 3 shows tlut some locations arc '\ more important 
than olhets .. Further examination of the d01a revealed that for some fusion levels in so. .irs, the most im-
port.lnt location can be substiruted for by :mother loC3tion with a similar contribution l fable 3). e.g. West 
Namoi can be substituted for by Myall Vale in the first split of 1980/81. By this process of substituting alter-
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11ative locations i i was possible to 
elimimue a number of loc:u:ions as being 
non-essential in the classification of 
genotype group~ (Table 4). 

Table I: Mauu size, 1n1nc:ation levels for hiemclues, and pe=tage gc 
5S retained in the reduced mauix for the l2 Vt!!.l.rs of data from tbe ACCT 

Yean roamx size reduced %gcSS 
•en x env matrix retained 

t974ns lh 7 4 x 7 S7 
l91Sn6 25x 6 Sx 6 57 

CONCLUSIONS t976m 25x 7 Sx 7 S6 
19nns 25x 8 6x 8 51 
1978{19 16x 6 4x 6 63 
1979180 !6 x 7 Sx 7 59 
1980/81 25 x 9 6x 9 54 
1981182 25x 8 s x 8 52 
1982/83 25x11 7x 11 54 
1983/84 25x 8 4 x 8 SS 
19841&5 30 x 10 S x JO 57 
1985/86 16 x 11 3 x II 55 

In the fust si;lt years of the Dials most of 
the genotypes being evaluated were not 
adapted to the sub-tropical coCIOn growing 
region of eastern Australia. Consequent· 
ly. the conclusions derived m3y not be 
Ielevant to cotton breeders in 1988. In 
conttast, the last six years of the trials in· 
cluded many advanced breeding selec­

~ AustJ'ali.nn <XJttai c:ultivar ttW.s. 

tions developed by CSIRO, 
Na?Tabri, which were beaer 
adapted to the Australi3n cot­
ton growing environments. 

Tible 2: Summariud CQJluibutions (%)IO e.iuy gtOUp <:Lass:i.fiQtion at !he~ 
runcation level for the 12 vean of the ACCT1

• 

v~ locations av~ 
e b t d s g c m v 11 w main gc 

dfecu effccu 
1974ns 32 9 0 13 s 37 3 43 57 
1cnsn6 30 10 13 25 11 11 74 26 
1976/T7 39 15 9 IS 2 12 6 66 34 
1mns 6 26 4 17 8 4 19 15 68 32 
1978179 30 19 4 5 28 14 55 45 
1979180 14 28 4 7 18 12 16 57 43 
avcn2e 17 29 JO 7 9 II 20 11 60 40 
1980/81 8 8 IO 16 8 16 17 16 8 71 29 
1981182 3 l l 10 10 13 12 22 19 49 SI 
198U83 5 7 7 12 13 10 3 9 13 15 s 59 41 
1983/84 3 17 7 2S 9 l ll 17 OT 33 
1984/85 7 7 30 8 9 7 7 4 16 5 42 58 
1985/86 13 32 6 21 3 0 I 11 I s 6 61 39 
l Ver.t1Re g lO 8 17 10 7 9 11 8 16 10 58 42 

All locarions played a role in 
discriminating between 
genotype groups (Table 2) 
though some locations were 
more important than other$ 
(Tables2and4). WestNamoi 
is obviously an import3nt 
location in distinguishing be­
tween genotype perfonnance. 
Darling Downs was not im· 
portant in the early years of 
!hese trials (1974(75 to 79/80) 
but in latter years has become 
a very important location. 

l Ausualiao co11on cul.t:ivartrials. 

Table 4: Propon:i<:n of yean that locations played u 

Table 3: !rnponant locations contnbucing 10 !he classification importanl role in d.Ucriminating among couon linQ iii 
ACCT1

. 
~f entries :u each split in the hierarchy for the 12 years of rhe years Joc:3tiOn proportion (%) of years ~cert. 

vears solit in hier.irchv location is imoortant 
preferential !st 2nd Jrd 4th 5th 6th no 

1974(75 b/s 0 
sub$ti!lltion sub!tiJntion 

n 
of of 1975{76 b w b w 

1976/T7 b b/w d 
locations locations 

s 
74fl5-79/SO Biloela 100 100 1mns n d d b/w b/d WestNamoi 67 OT 

1978n9 e.n bin n 
Warren 67 67 1979(80 b w n blw 

19$0/81 v,n m,n wit t m,D/d 
Darling Downs 40 40 

1981/82 w d/w niw SL George 33 33 n 
Emm.!d 33 0 1982183 n d/v,n e ' s,d n}d 

Theodore 0 0 1983/84 d c,n bin 
~Vall Va.le 0 0 1984/&5 n/d d/b e d S0/81-85186 Darling Downs 100 100 1985/86 b d/w 

D Ausi.ralian coaoa cul.ti var triab. WestNamoi 67 83 

location with the opposite contribution due co ge effecu. 
Warren 67 67 

location with similar contribution. Bilocla 60 60 
Theodore so 50 

Five locations, Myall Vale. St. George, Moomin Creek. Emerald 50 50 
Moree and Boggabilla are not essential for the classifi~- Myall Vale 33 0 
tion of rh.e genotype responses (Table 4) obtained in these St. George 20 0 

trials. However, they do make some contribution to the ~loomin Creek 20 0 
~oree 17 0 classification of genocypes (Table 2). The six best !oca-

Bol!g3billa 0 0 . . . . ' 11ons, Darling Downs, West N :imot. W:uren. B 1!oela.. r Australian couon culuvanri:ili. I 
Theodore and Emerald basically cover !he geographical 
diversity of cotton growing arc:is in easccm Auscralia. These are the main locations co be considered when 
deciding which are the best loc:ltions for preliminary testing of cocton breeding lines. 
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