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multivariate procedure for  the 
study of  the  adaptability  of  cotton 

varietes 

(Assessment of the contribution of productivity 
earliness  and  resistance to Verticillium wilt) 

Z. U. S. 

Cotton  and Industrial Plants  Research Institute -Sindos 

Summary 

A multivariate  procedure  was  used  to  study  the 
adaptability  of  nine  cotton  varieties  tested  over  a 
range  ofenvirònments  in Greece. . 

The  y ie lds  of   the  var iet ies  f rom  the  di f ferent 
env i ronments   were   ana lysed  in to   p r inc ipa l  

77,9Yo of the  total 
variabi l i ty  is  accounted  for  by  the  f i rst  three 
components  which  are  re lated  to  ear l iness,  
productivity  and  resistance  to  Vërticillium  wilt. 
According t o  these  components  and  to  every 
possible  pair,  the  varieties  were  classified by single 
1in.kage cluster  analysis. 

The  individual  component scores  were  regressed on 
the  mean  values  of  each  environment  to  obtain 
est imates  o f   adaptabi l i ty   parameters  o f   the 
varieties 

B r e e d i n g   f o r   v a r i e t i e s   w i t h   d e s i r a b l e  
adaptabilityover  a  wide  range of environments  has 

methods of adaptability  analysis  was  used  in  many 
cases  (Finlay  and  Wilkinson, 1963 ; 

1966 ; T a i ,  1971). The regression 
coefficient  and  the  deviation  from  regression of a 
variety on  environmental  indices were considered 
as  parameters  for  measuring  the  adaptability  of  a 

v a r i e t y .   S o m e   . m e t h o d s   u s i n g   e x t e r n a l  
environmental  variables  have  also  been  proposed 
(Wood, 19761. Other  workers,  because  of  the 
complexity  of  crop  production  ecosystems  and  the 
necessity  for  collection  and  interpretation o f  large 
amounts  of  data  relative  to  crop  development  and 
y ie ld ,   proposed  the  development   and  use  o f  
database  sophisticated  software  systems  (Grube  et 
al., 1983). 

1972) as 
well as  cluster (Lin and  Thompson, 1975) and  path 
analysis  (Tai, 1975) have  also  been  used  for  the 
analysis of the  genotype environment  interaction. 

Greece,  the  yield  of  a  cotton  variety  is  mainly 
related  to its  productivity,  earliness  and  resistance 
to Verticillium  wilt.  The  present  paper  describes  a 
mu l t i va r ia te   s ta t i s t i ca l   p rocedure   f o r   t he  
assessment  of  the  contribution  of  these  components 
to  adaptability of the  cotton  varieties. 

- 

Nine cotton 15 

in a block design  with 
six was 20 m  long  with 14 
planWm2.  The  adjacent 1.0 m 

of 
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Verticillium wilt was in 
between  non to 30, with a 1 to 2. 

The  data 
mean  seedcotton  yield of 

size and  sign of the coefficients of the 

individual  components of 

Verticillium 
meaning of the  components.  The  individual 

of 
independent  components  axes. 

of the  Euclidean  distances 
of the  components,   the 

was  calculated  and  the 

of 

the  mean 
to obtain  estimates of 

of t he  

of 

- and discussions 

The  seedcotton  yield of 
given in  Table 1 ,  

2. 

3, the six latent 
aij of 

z i  of the 

The 77.9% of is by 
components, that  is, 40.1%, 26.5% 

and 

5, the  mean yield of as 
of the 

as calculated by 

component is of 
= 0.64, the second  one to  the  mean 

yield, = 0.67 5). The 
component is of of the 

Verticill ium wil t  
of 

of the Cotton 

of t h e  
The  components zij 

of 

Verticillium wilt). 

1, of 
within 
along  with 

of the  Eucl idean  distances 
of the components, given. 

1, 
on of the  plot  a. 
on 

on by 
plot  b., 

to Verticillium wilt,  and 
on the 

to Verticillium 
located on the of the plot. 

plot c. ,  on 

Verticillium 
of 

components  helps  to 

Verticillium wilt ,   such as t h e  
as  7, 8 and 3, that  is, 

located on 
of 

A classification of 
by 

2). is seen of 

: in  plot a. (z l  component of 
6 and 1 

5 ,9  and plot c. 
(23 component), 4 and 6 belong  to 

2 is now  the 

of to 
components g.), one  can  see  that  the 

3 and 7 
as well as, 1 
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The   es t ima tes  of the  speci f ic   adaptabi l i ty  
of of 

of 
on the  mean  values each 

given  in  Table 6. 

bij, of 
the specific 

Verticill ium and 
of to 

be 
of the 

coefficient of a blj, 
of to 

a 
high b2j value  means a of a 

to As the 
coefficient b2,  of 

stable to changes of the 
A high b3j value of 

of 
to Verticillium 
of b3j value as of 
infestation  in a field 

6, 4, 5 and 2 to 
: and 

8 to 45 is of 
mean  adaptability. 

9, S, 2,7  and 6 to  high 
1 ,  4, 5 

and 3 to low yielding  ones. 

6 2, one  can  see that  the 
7,1, 8 and 3 with 

Verticillium wilt. 

As of the 

4 had the 
lowest  losses, followed by 6, 2 and 
3, while 7 , s  and 2 the  highest  losses. 

Conclusions 

Verticillium wilt  account the 77.9% of the  total 
is 40.1%, 26.5% and 11.3%, 

be 
a 

of 

Verticillium wilt. 

yields is 
specific adaptability gives of 

of a 
be examined  along  with 
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Environments 
i 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 ' 

Latent  roots  Lj 
Y O  

Curnulat. % 

155 

Latent  vectors  aij 

j =  1 2 3 4 5 6 

0.29002 
0.71978 
0.41 668 
0.1 O01 4 
0.03350 
0.02464 
0.26357 
0.14377 
0.1  0701 

- 0.00323 
0.21 230 
0.1 5794 
0.03361 

- 0.11137 
- 0.1  7955 

- 0.05780 
- 0.01081 
0.26629 
0.07953 

- 0.10512 
- 0.07828 
- 0.19388 
0.00038 
0.44626 

0.27634 
0.06625 
0.07356 
0.24573 
0.71 593 

- 0.07930 

- 0.47284 
0.03418 

- 0.08903 
- 0.09351 
0.03871 

O. 1 7628 
0.13368 

' 0.04315 

0.22833 

0.77508 

- 0.03739 

- 0.07073 

- 0.12255 

- 0.15772 
- 0.08222 

- 0.1 1249 
0.01510 

- 0.14878 
- 0.09128 
0.028151 

0.1 5754 
0.03803 
0.71803 

- 0.06705 
- 0.20803 
- 0.08249 
- 0.1 1295 
0.381  22 

- 0.03149 

- 0.34917 

- 0.16751 
- 0.3181 1 
0.34073 
0.09015 

0.29729 
0.62478 
0.15266 

- 0.12906 

- 0;07034 
- 0.16125 
0.10220 

- 0.33235 
- 0.26697 
0.02987 
0.061  76 

- 0.34255 
- 0.19086 
0.201 30 
0.349 14 

- 0.09864 
0.39583 

- 0.21933 
- 0.01779 
0.1 71 45 
0.38007 
0.12806 
0.42715 

- 0.05414 
- 0.10576 
- 0.28662 - 

2445.7 161 6.4 689.6 585.2 326.5 237.7 

40,lOYo 66,6OY0 77,90% 87,509'0 92,90% 96,80% 
40,10% 26,5OYo 1 1 ,3O%  9,6OYo  5,4OYo  3,90°/o 

Table 3: The  first six latent roots Li and vectors  aij of the 
variance - covariance  matrix. 

I 
Variety 

Principal  components Zi 

z1 22 23 24 25 Z6 

1. 73468 
2. Aglaia 
3 .  Erato 
4. Early  Dwarf 
5. Ark.  Sindos 
6. Thalia 
7. Ston.  Sindo: 
8. Sindos 80 
9. 4s  

757.6 
706.3 
725.5 
61 9.4 
686.8 
61 1.8 
728.0 
723.0 
689.6 

459.6 
538.7 
526.6 
474.7 
495.4 
543.5 
564.0 
544.4 
576.1 

- 47.4 
- 111.3 
- 59.7 
74.6 

- 74.8 
- 28.0 
- 34.9 
- 51.9 
- 84.1 

223.3 
252.4 
300.7 
249.7 
265.2 
252.3 
237.4 
270.1 
225.8 

- 21.2 
- 12.1 
- 40.0 
- 60;8 
- 22.1 
- 5.5 
- 50.1 
- 33.4 
- 34.6 

2..4 
- 5.7 
1 .o 
- 2.1 

- 40.6 
- 2.8 

- 27.4 
4..3 
- 2.8 

~ 

Mean 694.2 535.1 - 69.6  253.0 - 31.9 - 8.2 

Table 4: The  first  six principal  components  Zi of the  varieties. 

options 
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1. 73468 
2. Aglaia 
3. Erato 
4. Early  Dwarf 

Ark.  Sindos 
6. Thalia 
7. Ston.  Sindos 
8. Sindos 80 
9. 4 s  (control) 

Seed- MDM 
cotton 
21, control I control 

100% - 0.3 
101% -0.4 
102% 0.2 
94% 1 ..3 
7% 2..1 
7% 1 ..7 

103% 1 .o 
103% - 0.9 

(269 kg) (2 1 1 O) 

Table 5: yield as percentage  and 
MDM _+ of the control variety 

l 

Variety z 1  I 
I b l j  Se 
I 
1.  73468 
2. Aglaia 
3. Erato 
4. Early  Dwarf 

Ark.  Sindos 
6. Thalia 
7. Ston. Sindo 
8. Sindos 80 
9. 4 s  

1 .O58 5..46 
.O990 3..82 
1 .O34 3..04 
0.889 10..41 
0.973 16.67 
0.866 7.00 
1 .O49 9..47 
1 .O24 2..16 
1 .O01 3..83 

I 

Components 

2 2  

b2j Se 

889 6.57 
1 .O23 3..22 
0.982 
0.944 20.62 
0.970 2.34 
1.033 5..48 
1 .O01 3..82 
1 .O18 5..12 
1 .O71 7..77 

2 3  

b 3j Se 

1 .O26 4..30 
0.974 3..23 
0.984 1 ..47 
0.950 2..69 
0.972 4..31 
0.952 6..48 
1 .O83 6..45 
1 .O1 4 2..59 
0.968 3..18 

Table 6: Specific adaptability parameters. 
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Figure 2 : Dendograms  for  cluster analysis of the varieties 
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