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ABSTRACT
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then be subjected to usnal stability analysis. The suggested procegdure is used to anafyse the
bivariate data on six varieties of onio and seven varieties of tomato for yield and total

soluble solids, generated under All-India Coordinated Vegetable Improvement Project during
1980-82 at Five locations. lnonhn,lbetwobestadaptedvamﬁesm?usakdandljne
102, both developed at the Indian Agricuitural Research Institute, New Delhi, while Udaipur
103smemmm Mummmmmmm
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Since the value of a vanety is dependent on several traxts it is necessary that
 varietal stability analysis is performed simultaneously for all the traits of economic
-importance. Thus while screening varieties of vegetable crops it is important to give
due attention to yield, colour, total soluble solids, etc.” Very often, however, the
patterns of G x E interaction of yield and other characteristics of crops are of
~ dissimilar nature making it difficult to draw valid inferences. With some crops G
- X E interaction with one set of characters may exhibit linear trend with environment
~ while another set may show nonlinearity of regression [1-3]. In view of the different
~ patterns of response for different characteristics of the same variety, it is desirable
that the individual observations on different characters are combined suitably in a
single- score or composite score, before subjecting the resulting data to stability
analysis. The aim of this paper is two-fold: first, to delineate one simple procedure
of combining information on different characteristics; and second, to report the
results of stability analyses using this procedure on the data on onion and tomato
crops generated under the All-India Coordinated Vegetable Improvement Project
during 1980-82 at five locations.
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MATERIALS AND METHODS '
THE PROCEDURE

_ There could be many strategles for combmmg mformanon on several characters
of an individual variety. The one proposed here -accounts for the maximum possible

variation for any linear combination of varlables inthe multivariate data set. This

is done using principal component approach as. follows. Freeman and Dowker [4]
and Mandel {5] used a similar . approach for pamnomng vananon within. genotypes
or thhm envxronments, or both ‘ : , ~

Let qu be the value of the p—th character (p = 1 2, ,n) of the . 1th variety »

k (1 = 1.2,..., t) and j-th envnronment (_] =-12,... s). The. data for the different
characters for each (i, 1)—th combination are’ then converted -into standard normal
 variables so that they can be combined together. The set of the converted observations

for ‘the p characters for : dtfferent (i, j) combinations were treated as a set of
~ multivariate data“ contammg P vanables We denote by W = (wgp) the ‘matrix of
such’ observations, where - Wp. is- the. observations for the p—th character of the c—thﬁ
combmatlons expressed as standard nermal vanables (c =12,..;185p= )

Then we deﬁne a matnx A, where o o
A = ww

The elgen values Ok (k -1, 2 ,n) of the mamx A can be obtamed by -

solvmg the charactenstxc ecguat

where 1 1s an 1dentity 'matnx and 9.is scalar ,Wxth n as ‘the rank of matrix A

, Oorrespondmg
n components (U Uiy ukn)

The elgen vectors and the elgen values are connected by the relanon
AU e

‘The elgen vector u, correspondmg to the ﬁrst exgen value 8 has the largesr E
.possible variance (given by 8;) of any linear cnmbmanon of n variables considered .
in the multivariate data set. The second eigen vector u, ‘has the next largest possible ~

~ variance subject to bemg uncorrelated with the- first engen vector u; and so on.

Then the pnncxpal component score v for the (1})—th combmanon is obtamcd as
(zp-l uip ljp)/ vel V

where U is the p-th oompcnent of the eigen vector u,, correspondmg to the p-th
- character, relatmg to the first eigen value 6,. In this fashion the multivariate data

are converted to umvanate data set whxch are thcn sub}ected to the usual stabghty'

analysis.

The data utlhzed for the present analyses pertam to six varletles of onion and.

seven varieties of tomato generated under the All-India Coordinated Vegetable
Improvement Project during 1980-82 and relate to two important characters, yield
and total soluble solids. The six onion varieties considered are: VL-67, Line 102,

ach etgen value Bk we obtam the elgen vector - havmg -
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~ Pusa Red, N-53, N- 2—4~1 and - Udaipur 103, VL-67 is a variety from Vivekanand

Parvatiya Krishi Anusandhanshala, Almora, in the hilly humid western Himalayan
“region; Line 102 and Pusa Red from Indian Agricultural Research Institute, New
Delhi in the arid western plains; N-53 and N-2-4-1 from Rahuri in the semiarid
western region, and Udaipur 103 from Udaipur in the arid western plains of
‘Rajasthan. These varietics were tested in five locations spread over different regions
- of the country, viz. Pantnagar, Almora, Ludhiana, Rahurt and Junagadh. In case
of tomato, there were seven varieties: Punjab Chhuhara, Punjab Kesri and $-12
from Ludhiana in the subhumid Sutlej-Ganga alluvial plains; sel-152 from IARI,
Delhi, in the arid western plains, Roma from Katrain in the hilly humid western
‘Himalayan region; La. Bonita from National Bureau of Plant Genetic Resources,
Delhi‘; and KS-2 from Kalianpur in the subhumid northern region. These were also’
tested in five locations, viz. Kalyani, Almora, Pantnagar, Rahuri and Hissar. All
these tests were laid out as randomized blocks with three replications.

The data were analysed following the method of Eberhart and Russell {6} after
converting the multwanate data to univariate data set.

RESULTS AND DISCUSSION

The eigen values of the transformed data matrix A and the components of

the eigen vector corresponding to the principle eigen root obtained for the two
crops are as follows

Eigen value:  Onion Tomato
8, | 1.52 136
0, 048 « 0.64
Eigen vector: o :

uy —0.71 . 0.71

up ' 0.71 ; R | ) |

Thus the first eigen value awounted for as much as ’?6% of the total variation of
the data matrix in case of onion and 68% in tomato

Tux.summnwmmmmmtwmuwnaomm

Source , ~" Onion S Tomato

- 'Pooloderror

df.  _ s§ Ms.  df S MS.
Varieties 5 334 067 6 658 043
Environments 41018 255 4 895 2.4
'Vanctxesx env:ronmcms . 20 ) 24.64 123‘ ) 24 1848 07T
~Hetemgene:tyof regressions 5 '1?.64 353 C .6 814 136
. Deviation from regression 150 700 047 18 1034 - 05T
' 50 3250 . 0.65 - 60 k

2040 034

e P<0l)5 "p-com
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Table 2 Adap&abnlny and stability parameters for yield, total sofuble solids and compos;te score
of union varieties

Variety ) Adaptabthty parameters . h ~ Stability parameters

"y;cidi - TSS. . composite ,—yicid ) TS.S8. = composite
~ score . score

b, rank- b, rank b, rank 8% rank §%, rank S% rank

VLi-67 0.06 6 ~-027 4 -0149 5 1.94 1 ~043

3010 2

Line 102 08 3 098 1 090 2 1154 4 033 5 049 - 5
Pusa Red O3 1 051 5 091 1 471 6 207 6 123 6
N-53 33 4 078 3 110 2 109 2 -058 1 016 3
N-2-4:1 161 S 310 6 240 6 1778 S5 032 4 027 4
.2 09 2 08 4 071 3 -044 2 008 1

Udaipur 103 106

b—regtession coefficient that measures the response of the ith variety to varying environments; S%—deviation

from regreSsiOn mean square that measures the stabiiify of the i th variety;. T §.8.—total soluble solids.

“The stability analyses of the reduced univariate data sets for the two crops

are presented in Table 1. Percentage of G X E interaction accounted by regression
in onion is as much as 72% as against only 7% and 53% for yield and total soluble

solids considered. separately, the. correspondmg ﬁgures for ‘tomato bemg 44, 25 and
B 21%,respectwely (7

This. clearly brmgs out thc advantage of the principal component approach to

multwanate data in that it overcomes the difficulty in mterpretanon due to dissimilar -

j‘nature of G x E mteracuon for mdwudual characters

'I’able;! Adambilityandstahamyparametetsforyreld totllsolublesalidsandmmposite
N ) - snnrenftom-tovarmes .

Vaﬁety : S o Adaptablllty parameters ) ’ Stabilityparameters

L yleld © . TSS. composite yield T.S.S. composite
N ST score . ) ) score

b, rank % rank S  rank  $% rank

068 3 714 6 002 3 -008 3

064 6 ~0.22

7 6 ~418. 2 061 7 2

2 'q.»',.w -sas 1 CL0m 1 -005 4

5 4070 3 029 a4 075 7

4 0345 090 4 032 S5 034 S

: 5 42107 C2m 71 293 7 037 6 051 6
Roma 106 1. 09 1 124 2 08 5 2 025 1

C-07

Note. See Table 2. ' “
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The values for the adaptablllty and stablllty parameters obtained from analysns
using principal component approach as well as separate analyses of yield and total
soluble solids for onion are given in Table 2, and for tomato in Table 3.- It can be
seen that the relative rankings of most of the varieties both in respect of thelr
adaptability and stability differ for the two individual characters lughllghtmg thek
limitation of separate analysis for each character. S

From the composite score analyses it is seen that ameng “the: onion- vanenes"}f'
Pusa Red is the most adapted vanety followed by Lme 102 and N-53 but in respect -

. Thanks are due t
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