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RELATIVE STABILITY IN YIELD PERFORMANCE OF
DIFFERENT WHEAT CULTIY ARS

A. Rehman Chowdhry,* Abdul Shakeor,* M. Siddique Sndiq**
and Ghulam Rasul Tahic*®

Ten virieties/strains of bread wheut were tested at L3 locations
far their yield performance in the Punjab, The stability in yield
performance was tested through regression analysis by pattiton-
ing the genotype-envitonment interaction of each variety inlo two
parts (i) variation due to regression and (ii) the unexplainable
Jcviations From the regression. Significant penotypic differences
occurred among variols varieties included in the test. LU-26
turned out to be most widely adapted varicty followed by Sandal
and V. 4485 whereas Yecora and Jupatico appeared to perform
better under favourable envircnments.

INTRODUCTION

In recent years development of semi-dwarl, photo-insensitive, high
vielding, and fertilizer respomsive varieties of wheat has made sighificant
contributivn to whent production efforts in various countries of the waorld.
In Pakistan voloerability of the new varietics to diseases and temperature
ductuations may be considered a major constraint in attaining self-sufficiency in
wheat. The vielding ability of a variety is the result of interaction between
its genotype and enviromment. Soil .character, fertilizer, irTgalion, sowing
time, rainfall and temperature are the major components of the environment
which may influence the exploiting of the vield potential of 4 genotype (Allard
and Bradshaw, 1964).

Yarietal differences for stability in yield over varying envirepments may
be used for evalving more stabie linss of wheat. For the evaluation of stabi-
lity parameters, variability in the performance over a range of environmenis,
may be used as a criterion for the comparison of phenotypic stability {Lerner,
1954) while mcan performance over all the environments and egression of
performance in different environments over the respective environment mean
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bas been ysed {or asgertaining the phenotypic stability (Finlay and Wilkinson
1843). The technigue was further improved by Eberhart and Russell (1966) by
partitioning the genotype-snvironment interaction of each vuricty mto lwo
parts (i) variastion dus to regression and (i) unexplainable deviations from the
regression.  Using various techoiques for determining the stability parameters,
scme of the wheat'Breeders lousd. that: crossss, between genotypes showing
high degree of stability producescomsistent genotypes (Gupta er af 1977}
The prasentstidy aimed at determining the stability parameters af some of the
commercially. gromn viredss and new strains over 4 range of environments.

MATERIALS AND METHODS

Ten vasieties/strains of bread wheat were sown at 13 diffierent locations
during the first fortoight of December, 1873-76, The trials were laid oul in «
rundomized block design- with four rephecations, with a plot size of 839 aq.
meters, The feriiizer at the rate of 146-35 NP Kgtha was uwpplled’ at the
time ol sowing. The plantings at the various locations received the normal
cultural treatments and the experiment was a part of coordinated yieid trial
pragramumc vepanized in cooperation with the Cercal. Botanist, Punjab Agri-
cultural; Research Instituta, Faisalibad., The vield data {rom these trials were
analysedion the. Ebarhart and Russell (1966) model to estimate the stability

PAAIIEL RS
RESULTS AND: DISCUSSION

The mean yield of all the varisties/sirains was used as an estimate of
site mean yield (Table 1). The mean yield of various varietias/straing at sites in
Jhang, Gujranwela, Bahawalpur districts was low, indicating the low yiclding
envitonments, while the mean yvields of the Sahiwal and Faisalabad sites were
high, indicating the high yielding environments, Factors like soil structure and
texture; Tertility, tempeatute and rainfall. might have contributed. towards the
variation smoow Righ and low vielding environments. Testing of genotypes
awer. different tocations. differing in unprediciable saviconmental. vatialion,
sueh as of rmnfell, temperature, eic. is.a pertinent measure for seleciing stahle
geratypes (Eberhart and: Russell, 1966; Arian avd Siddiqui, 1977).

Amalysia of verience fer-stability parameters was carried out and mean
squares given in Table 22 The mean squares for the varictics/strains were
highty, signifitant showing suffitient genetic varizbility smong the: geaotypes,
The sum of squares due to environment and” variety X environments were
partitioned into environment {linear): varistiecs X environments {linear) and
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Table i. Site mean vield (envivonment means) obtained from the varietol

‘yleld trials laid our ar 15 locatlans during 197576,

‘WMean yidld

Site Mean yield
(tonnefacre) Site {tonnefacre)
Bahiwal 2.141 Multan 1738
{C'otton Rescarch Inst,)
Faisatabad 1,950 Multan 1,637
{Chak No., 200/ {Govt, Agri Farm)
B.B.}
Faisalabad, 1.867 K. hanewal 1.547
fRARIY
Sheikhupura [.78% Faisainbad 1.529
fChak WNo. 73/1.8.}
. L Khan 1,784 Bahawalpur 1,483
Faisalabad 1,758 Gujranwala 1452
fChiraghabad)
Sheikhupura 1,783 Jhang 1380
{Khan-Kah-
Dogran)
Haroanabad 1.674
Table 2. Analysis of varignce for stability parameters
Sourcy OF. % F.
Varicties/strains 9 0.118 611%™
Environments (linear) i 57456 ITIPYe
¥Yarieties X Environmeni {lincar} 9 0.0640 3. 50
Pooded dovintions |30 0.0183
Total | 149

T4 4tgnificaat

P <
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deviations from the regression model. The mean squares attributed to the
environments {linear) aind variety X environtments (linear) were highly signifi-
cant which indicated that regression coefficients of varieties/strains differed
significantly among themselves.

Finlay (1963}, while studying adaptation regarding ils measurement and
significance in barley breeding, concluded that varieties with averape stability
would have a regression coefficient of 1.0 those with values above 1.0 would
be less stable but have high yield poiential while those with values approuching
1.0 would be very stable over a range of environments, Eberhart and Russell
(1966) suggested that a variety with 4 high mean yield, unit regression coetil-
cicnt {bi = L0} and the deviation- Ffrom regression as small as possible
(+24; =0} is the most stable variety.

The stability parametcss of differcot wheat varieties/strains over 13
environments for yield arc proscnted is Table 3.

Table 3, Estimaies of stability parameters of different varieties]
strains for vield over 15 emvironmenis.

Mean yicld
Varigties/strains {tonnefacre) b 53d

Lil26 1,785 0. 8465 0.0615
Jupatica 1,716 l.3890 0.0125
Yecora 1763 1.4960 0. 0073
Sandal 1.762 0.0976 11, 0287
V-4489 1.721 U, 5469 (. 0062
SA-TH 1.688 0.3337 (. 0306
Y-1208 1.634 09713 (. 0067
Nuri 1.630 1.2768 {1. 0268
LLU-735 1-554 0.9793 0, 0041
SA-42 1.538 0.757s 0.0022

L5P, F < 0.05 0.0949 - 2

LD P <00 g 12481 —_ —

The linear regression coefficient (b} and deviations from the regression
{s24) walues for different genotypes revgaled a wide variation in performance
across environments. The yields of LU 26, lupatice, Yecora, Sandsl and
V-4439, did not differ significanily among themselves but differed significantly
from the rest of the varieties. The vavieties, LU 28, Sandal and V4489 with
high mean yields had b=1.0. These varieties gave above average yields over



RELATIVE STABILTTY OF WHEAT CULTIIVARS 15

a wide environmental array. thus indicating that these were widely adapted
as compared to other entries,. However, the wvalue of b greater than 10
for varieties Jupatico and Yecora with high mean yields and the b value less
than [0 for 8A 42, with a below=averape wield indicated that Jupatico and
Yecora were suited 10 high yielding environments while SA 42 appeared good
for low yielding environments. The relationship of the mean yieid and the
stability of yield (b) is illusteated in Fig. 1.
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Fig 1 THE RELATIONSHIP OF MEAN YIELD QVER 15
ENVIRONMENTS AND STABILITY OF YIELD
[LINEAR REGRESSION COEFFICIENT ) OF WHERY
VARIETIES / STRAINS TESTED DURING 1975-76
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When examined by 324, the values for LU 26, Sandal.and V4485 were
0.0115, 0.0287 and 0.0062, respectively which were close to zera.

Considerimg the stability parameters discussed above, LU XM (mean =
1,785, bm0.8465 and sig.= 3.0115) is the most acceptable variety. This
variety can safely be recommended for growing in wide-ranging enviconments
to obtain stable yields,
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