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Abstract: Fourteen pigeon pea (Cajanus cajan L.) genotypes were evaluated for their yield performance at two
locations during kharif season of 2009-10 and 2010-11. A significant genotypic difference for yield character was
observed. Highly significant genotype—environment interaction indicated differential response of the genotypes to
the environmental changes. The stability analysis showed significance of linear component of variation for grain
yield. The genotypes TJT-501 (1728.667Kg/Ha) and GRG-2009-3 (1570.000 Kg/Ha) exhibited low mean
performance along with regression value nearer to unity (bi=1) and non significant deviation from regression (S? di=0)
indicating, the high stability and wider adaptability across the different environments. The genotype ICPH-2671
(3134.833 Kg/Ha) exhibited highest mean value and regression value (bi>1) and non significant deviation (S? di < 0).
But genotypes JKM-197 (3072.667 Kg/ha), GRG-2009 (29993.167 Kg/ha), TS-3R (2823.333 Kg / Ha) and ICP-8863
(2740.417 Kg/Ha) exhibited high mean performance but higher regression value (bi>1) and significant deviation (S? di < 0)
value indicating adapted for high performance environments showing these genotypes are sensitive to environments
and give maximum yield when inputs are not limited.
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INTRODUCTION Hence, the stability of genotype performance isatly
related to the effect of G x E (Campbell and Jones,
2005). The adaptability of a variety over divensérenments

is usually tested by the degree of its interactioth

2 " ) ! ! different environments under which it is testech(&y
to irrigated conditions. Selection and yield tegtare 4 Wilkinson, 1963). A genotype is consideretiéo

the two ma_ljor _phase_s of varietal de"e'opme'_"t aed th 50 adaptive/stable one, if it has high meaeldy
later one is _hlghly influenced by the_ locations and ;4 |ow degree of fluctuation in yieldirapility
years of testing. The genotype x environment (GxE), e, grown over diverse environments. A specif

interactions can be defined as differential phepiaty genotype does not always exhibit the sameqiigic
response of genotypes to environmental changes a yqits under all environments and different ggpes

quantified using several procedures, all of whick a oo nq differently to specific location Sawargeam
based on evaluation of genotypes under multipleopments et alp. 2011). y P (

(Tolessagt. al, 2013). The final yield of a genotype is
determined by interaction of genotype with prewgili  giopijity are important for breeding new cultivavih

environment. By providing suitable environment, the jp\noeqd adaptation to environmental constrairgsailing
maximum yield potential frc_)m_ a particular crop ey . in the target environments. The present researtaly st
can be released. Hence, it is, necessary to determi s congucted to know genotype-environment intieract

the environment which may allow full expression of and to identif ; Al ;

. > . y stable and high yielding pegion pea
genes controlling the quantitative traits. To pilam fu- genotypes under changing environments.
ture breeding program, to determining the enviromme
and number of tests to be conducted for evaluafon MATERIALSAND METHODS
the prepotency of the bre_edlng mat_erlal de_velqpleel, Fourteen pigeon pea genotypes were evaluatedoat tw
degree of genotype environment interaction involved

; : : ; . locations viz,, Agricultural Research Station, Bidar
in the expression of given characters is very nimglortant ’ " o T
(Thankiet al., 2010). (North eastern transitional zone- 1) having medium

black clay laterite soil and Agricultural Reseagthtion,
Gulbarga. (North eastern dry zone-2) consisting of

deep black soil duringharif 2009-10 and 2010-11 to
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Pigeonpea Qajanus cajan.L.) is the important grain
legume. It is cultivated in varied agro climatioddions
ranging from moisture stress and input starved itond

Therefore, knowledge of G x E interaction and yield

Stability is the ability to show a minimum interiact
with the environment (Eberhart and Russell,1966).
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study the stability of seed yield The experimenesev  Eberhart and Russel (1966) and Westerman (1971)
laid out in randomized block design with threglications,  emphasized that both linear (bi) and norelings di)
keeping row and plant distance at 90 and 30 cmgcomponents of G x E interaction should be considler
respectively. Recommended package of practices wer# judging the phenotypic stability of a particuigenotype.
followed for raising the good crop. The crop wasvbésted  From the ANOVA table, the value for the Genotype X
at the time of 90 % pod maturity. Data was colldcte Environment (linear) sum of squares was not asge |
for seed yield per plot from two locations duringthb  portion of the G x E interaction, when comparechvitte
years and converted to Kg/ha .The data was analyzednvironment E (linear) sum of squares and the wakid
and stability parameters were estimated as sughesteTable 1 shows the variation among the genotypes and
by Eberhart and Russell, 1966 using computer softwa for G x E interaction was significant. It meansttha
written in “INDOSTAT” genotypes exhibited different performance in défar
years /environments which is due to their different
RESULTSAND DISCUSSION genetic makeup or the variation due to the enviemm
Phenotypically stable varieties are usually soudght  or both.
commercial production of crop plants. In any biegd The environmental indices for seed yield are preesen
program it is necessary to screen and identify Gipeically in Table 2. The location, Agricultural Researchtista
stable genotypes, which could perform more or lesARS), Gulbarga was the most favourable environment
uniformly under different environmental conditions. for the better expression of trait as revealed igh h
Considering this fact in mind, the present investiin and positive environmental indices during both the
was carried out to collect information on newly eleped ~ years 2009-10 (560.526) and 2010-11 (876.642).
and some released genotypes of pigeon pea which méQ/h”e, the location, ARS, Bidar was the most unéamble
be of great use in launching a dynamic and efficien environment due to high negative environmentalcesli
breeding programme. during both the years 2009-10 (-702.048) and 2010-1
The analysis of variance for seed yield displayed(-735.120).Genotypes GRG-2009 (5073.333 Kg/Ha),
significant differences among locations, yearspggres ~ JKM-197 (4980.000 Kg/Ha), TS 3R (4726 Kg/Ha)
and location x year, location x genotype and locasi ~ and ICPH 2671 (4386.667 Kg/Ha), JKM-19 (3856.667
year x genotype interactions and significant fearyx ~ Kg/Ha) and GRG-2009 (3760.000) were the promising
genotype interactions advocating the adequacytaiiliiy ~ genotypes respectively during 2009-10 and 2010t11 a
analysis (Table 1). This showed that the genotypeARS , Gulbarga. At Agricultural Research Station,
were not only genetically variable but some ofnthe Bidar, ICP-8863 (1786.667 Kg/Ha ) followed by JKI971
also exhibited different response to variable emvitents ~ (1770.000 Kg/Ha) and ICP-85063 (1746.667 Kg/Ha )
(locations and years). The partitioning in pooledlgsis ~ Were promising genotypes in the year 2009-10 and i
of variance showed that genotype x environmergsidion ~ 2010-11, promising genotypes were ICPH-2671
was significant (Tablel1). Environment linear andaggpes  (1782.667 Kg/Ha) followed by JKM-197 (1684.000)
X environment linear were highly significant. and ICPL-87119 (1613.667 Kg/Ha) (Table 2).
Ch.Sreelakshmét al. (2010) and Reddgt al. (2011)  According to Eberhart and Russell (1966) nhode

reported highly significant genotype x environmgat  of stability analysis, a stable variety is one ethhas
x E) interaction in pigeonpea above average mean yield, a regression coeffigént

Table 1. Pooled analysis of variance for seed yield of pigpea.

Sour ce of variance DF Sum of squares Mean sum of squares Fratio
Replication with error 8 274555.66991 34319.45874 .1986
Genotype 13 30962797.65511 2381753.66578 *** 13.500
Environment + (Genotype 42 50937514.12359 1212797.95532 *** 6.874
x Environment)

Environment 3 29623483.26006 9874494.42002 *** 9568.
Genotype x Environment 39 21314030.86353 546518%11 3.098
Environment (Linear) 1 29623483.26006 29623483.8600 167.903
Genotype x Environment (Linear) 13 16373940.32422 259533.87109 *** 7.139
Pooled deviation 28 4940090.53931 176431.80498 *** 4.202
Pooled error 104 4366589.27686 41986.43535 ***

Total 55 81900311.77870 1489096.57779 ***

* Significance at 5% level; ** Significane 1% level
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Table 2. Mean performance (seed yield, Kg/Ha) of pigeon@dtvars over the environments.

Genotype ARS, Bidar ARS, Gulbarga M ean bi S di
2009-10  2010-11 2000-10 2010-11

TS-3(R) 1616.667 1590.000  3360.000 4726.667 3823  1.760 126953.818
JKM-197 1770.000  1684.000  3856.667 4980.000 3072.66 1.913 27606.959
GRG-2009 1636.667 1502.667  3760.000 5073.333 2693.1 2.033 74918.703
ICP-8863 1786.667 1425000  3070.000 4680.000 2720.41 1.664 283297.442
ICPL-87119 1363.333  1613.667  3343.333 4006.667 7581. 1533 -10659.274
ICPH-2671 1650.000 1782.667  4386.667 4720.000 38348 1.951 -11090.615
ICP-85063 1746.667  1609.000  3063.333 630.000 1762.25 -0.066  1453218.351
GRG-2009-1 1383.333  1175.000  2015.000 1824.000 3899  0.422 -5111.376
GRG-2009-3 1053.333  1153.333  1891.000 2182.333 0600  0.655 -35930.734
TAT-9903 1270.000 1158.333  1977.000 1882.000 18818 0.480 -23600.320
JKE-114 1076.667  960.000 2020.000 1693.333 1437.500 0.546 24747.483
TIT-501 1240.000  991.667 2313.333 2369.667 1728.667 0.839 -18168.149
GC-11-39 980.000  1250.000 839.697 1252.000 1080.424 -0.018 21322.018
ICPL-87 686.667  901.667 1040.000 1341.667 992500 29(.  -17602.156
i'ir(‘j‘é';o”me”ta' -702.048  -735.120 560.526 876.642

CV % 15.240 14.448 20.482 12.216

CD@5% 351.882  325.569 906.905 605.729

unity (bi=1) and non significant mean square forat®ns Conclusion
from regression (@li=0). High value of regression
(bi>1) indicates that the variety is more respoadiw
input rich environment, while, low value of regress
(bi<1), is an indication that the variety may bejigd
in poor environment. The phenotypic stability ohgigpes
was estimated by mean performance over yearshg),

It was concluded that none of the genotypes studied

was found superior for all yield in all the enviments.

The genotypes TJT-501 and GRG-2009-3 exhibited

low mean with regression value nearer to unity and
¢ hon significant deviation from regression indicgtin

regression coefficient (b) and deviation from regren. high stability and wider adaptability. GenotypdsMi197,

Based on stability parameters, the genotyg@sbDl GRG-2009 ,TS—3R.and ICP-8863 .ex_h_ibiting high.ef
(1728.667 Kg/Ha) and GRG-2009-3 (1570.000 Kg/Ha) mean and regression value and &gmﬂqa_nt deylauo
exhibited low mean performance along with regrassio value, but the genotype lCPH'267.1 e_x_h|b|ted h|gh(_ast
value nearer to unity (bi=1) and non significantidton mean a_md_ regression and non S|_gn|f|cant deviation
from regression (5di=0) indicating the high stability valu_e indicating adapted for h'gh. per_fprmance
and wider adaptability across the environmentsil&ily, environments. The Stable genotypes identifiedic
Ch.Sreelakshmrét al. (2010) in their studies on genotype be used_ as p_arents in future preed_lng prograrome f
X environment interaction and stability in whiteeded developing suitable genotypes with wider adalitiab
Pigeon pea found genotypes ICPL 6628, ICPL-7527
and ICPL-7534 showed stable performance acrosgEFERENCES
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