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GENOTYPE ENVIRONMENT INTERACTION 

l FOR YIELD IN CO TTON 

1 
Pet er Lawrence 1 and Ian DeLacy 2 

l Four cotton breeding programs have been operating in 

Au stra lia, th ree i n New Sou th Wa1es and one in 

) Queens land . This is b a sed on previous experi ence and 

0 
lim ited evidence tha t culti var s different from tho se in 

the Namoi are required on the Darling Downs a n d central 

Que ens land. In o rde r to ef ficiently pursue all aspects 

of cotton cultivar i mp rovemen t in eastern Australia, a 

J crit ic al examination is re quir ed of the adap ta tion 

p a tterns of cultivars and the ef fectiveness of locations 

to eva luat e cultivar di ffe renc es . 

Fortunately, a large dat a set already e xists fo r such a 

study. Beginning in 1974/75 1 the cot t on breeders at 

D 
CSIRO and QDPI have jointly been conduc ting t he 

Au s tralian Co tton Cultivar Tr i al (ACCT) at 6 -1 1 

0 loc ations pe r ye ar throug hout the major cott o n growing 

districts in New South Wa les and Queens land. Previous 

l analyses of this data set (per so nal communi cat ions fr om 

0 
Mungomery, T h omson, Rei d and Williams) indica t e that 

genot ype-en vironmen t int eractions for yield are . ,. . 

u sufficiently important to warrant consideration in a 

co tton breedi ng program. 
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Genotype-environment interactions for yield occur if a 

group of genotypes or cultivars are tested at two or 

more locations and/or two or more years and the ranking 

of these cultivars by yield changes over the different 

locations and/or years. In our studies we have used a 

numerical classification analysis to summarize these 

genotype-environment interactions. 

Figure 1 illustrates the relationship between locations, 

for the six years of results 1980/81 to 1985/86, to 

discriminate between genotype-environment interactions 

of the different genotypes. The interpretation of the 

graph can be best explained by an example. Boggabilla 

and Myall Vale give similar results for yield rankings 

of genotypes, whilst Darling Downs and Moomin Creek give 

dissimilar results. 

The classification of locations obtain by this analysis 

(Fig l) corresponds to the geographical spread of these 

locations. The locations in the Macquarie (Warren), 

Namoi (Myall Vale and West Namoi), Gwydir (Moree and 

Moomin CrP.ek), Macintyre (Boggabilla). and 

St George have produced the most similar 

genotype-environment effects in cotton genotypes 

compared to other locations used in the trials and are 

closely related geographically. Emerald, Biloela, and 

Theodore are central Queensland locations and are 

dissimilar in their effects to the NSW locations and to 

each other. Darling Downs produces the most dissimilar 
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response in the cotton cultivars as it is the last 

location to fuse with o the r locati ons. 

Generalizing over the 12 years of trials form 1974/75 to 

1985/86 1 it is possible to determin e how locations 

contribute to the separation of genotype. West Namoi 

separates out the high yielding 

"Deltapine related" genotypes. Myall Vale, St George, 

Moomin Creek, Moree. and Boggabilla act similar to West 

Namoi but their genotype separation is not as 

signif icant. Darling Downs separates out the early 

matur ity genotypes. Biloela separates out some 

speci fi ca lly adapted genotypes such as "deltapine gl fr" 

or "Namcala related" genotypes. Warren is a contrasting 

environment in some years. Emerald se parates out 

generally unadapted genotypes. Theodore separates out 

the Coker related genotypes. 

These results will enable cotton breeders to decide the 

most appropriate locations to conduct their trials so 

that differences between genotypes in their yield 

response to environments can be measured. Trials of 

early generation breeding lines are grown at 2-3 

locations. We recommend that it is best to choose 2-3 

locations that give dissimilar genotype-environment 

interactions. For the trials of advanced breeding lines 

and cultivars there is a trade off between the cost of 

testing at another location and the extra information 
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obtained. Our results help the cotton breeder make these 0 
decis ions. 
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Figure 1. Relationship• 81Don& locations for discri=inating between genot)'pe responeos over environment.. 
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