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GE_NOTYPE X ENVIBUNM'ENT INTERACTIONS OF INDUCED
MUTANTS IN MOTHBEAN

A. HENRY' and H. S. DAULAY?

Genotype-environment interaction was investigated over 3 years (1977, 1978 and
1380) for grain yield In respect of 25 moth mutants evolved by treating ‘Jadia® a
locally adapted varisty of the region, with chemical mutagen (EMS). There was a
significant variation for genotypes and genotypes X envirorment _interaction for grain
vield. - The mutant genotypes, JMM-259, JMM-60 and JMM-211 appeared to be best
suited for favourable growing seasons, whereas  mutant genotypes JMM-242, JMM-
951, IMM-227, JMM-202, JMM-273 and JMM-265 gave stable performance —under
fluctuating environmental conditions. In general, the mutants were able to exploit the
favourable-growing seasons better than check varieties.

Genotype x enviroment interac-
tions are of great importance in plant
bieeding since genotypes are known
to exhibit differential reaction to vary-
ing environmental conditions. There
fore, newly “evclved materials like
oure breeding lines, mutants and col-
lections of self pollinated crop like
mothbean need to be evaluated in
multienvironmental tests so as to
identify most stable and widely aca-
sted genotype. Inspite of the diffi-
sulity of identifying. ™ high yielding
nutents, there is no doubt about their
axistence and a number of high yield-
ng ‘evolved by mutantion breeding
save been releassd (Block, 1965; Sigu-
sjornsson and Micke, 1974). Geno-
type-envinronment intaractions pose
3 serious problem for.evolving a stable

jenotype.in case of leguminous crops
‘Paroda, 1980). Particularly, no in-
‘ormaiion on these aspects is available
n case of mothbean Vigna aconiiolia
‘Jacq.) Marechal), an important grain

legume gru{mn on drylands of Western

Rajasthan.

In the present paper some mutant
genotype of mothbean have been
evaluated for genotype-euvironment
interactions for identifying stable
genotypes for breeding programmes.

MATERIAL AND METHODS

Mutation breeding programme was
started during 1975 by treating a
local adapted variety ‘Jadia” with 0.3%
concentration of Ethyl Methane Sul-
phonate, EMS. The selection of
desirable mutanis was done in M: and
M, generations in the kharif season
of 1976 and summer of 1977, respec-
tively, The material from M: to M;
generation was handled by M. V. R.
Prasad.

In the kharif of 1977, 1978 and
1980 promising 25 Jadia moth mutants
(JMM) in Mi, Me and Ms generations
were evaluated along . with parent
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‘Jadia® and two promising  strains
T 2" and ‘T 18" as a check in Rando-
mized Block Design having three

replications for assessing their vyield

performance. Plot size was 6m, 75
ms: and 9 m: in 1977, 1978 and 1980,
respectively.. The row to row distance
was kept at 30 cm The crop was
given a basal dressing of 20 kg
N + 40 kg P;O:/ha in all the season.
The analysis of variance and para-
meters were computed following Eber-
hart and Russell (1966).

RESULTS AND DISCUSSION

Mean grain yield (q/ha), regression
coefficients (b) and deviations from
regression (s* d) for the 28 genotypes
are given in Table 1.

Analysis of variance for’ grain
yield revealed signijicant differences
among the genotypes and the enviro-
nmenis. In general, genotypes - per-
formed well in 1977 and 1978 because
of good rainfall distribution seasons
but. yield levels were low in 1980, due
to acute drought conditions. The
significant  genotype environment
interactions revealed that the geno-
types showed differential reaction
in different year. A major portion
of these interaction . was -accounted

for by the presence of

~linear.

component although the nun linear

component (deviation) was also sig-
nificant (Table 2). The sigmfmance
of the latter appeared to be -due to
prasence of genetic variability among
th2 material tested (Perkins and Jinks,
1968; Paroda and Hayes, 1971; Paroda
et al., 1973). An ideally adaptable
variety (Eberhart and Russel, 1966)
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‘there exists high, s*d,
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would be the one hawng hsgh mean
value,unit regression coefflc:ent [f:r*-1 0
and deviation from regrussmn as small
as possible (s, = 0).

The perusal of d_atal"in-,-Tablle' 1
revealed that genotypes  JMM - 2563

JMM-227, JMM 202 JMM: 273 and,

JMM - 265 were  the ‘most - stable.
with almost unit responses ta ‘changes
in environmental condition. However.

‘these genotypes wers not the’ highest

yielder although the mean yield over all
environment was in the range of 5.4
to 6.9 g/ha as against the we!d of
parent variety “Jadia’ (3 2 q/ha) "and
check varieties *T 18 (3.6 g/ha) and
‘T 2' (5.2 glha) The genotypes ‘JMM
JMME0', JMM 211" and *JMM 242° had
high mean yield and were more res-
ponsive to favourable environments
as reflected by high ‘b’ values. These
genotypes were also found staple as
these had low s,d values ascompared to
parent  ‘Jadia’ and checks. - Genotypes
‘JMM 140", TMM 262", “JMM 209’
and *JMM 212" ‘were specially suited
for unfavourable *,fears.as'r_a#}entsd by
fow *b" values (b<1) and low devia-
tion s:d values, -with —mean vyield
ranging from 5. 6-6:1.q/ha. The" checks
‘Jadia’ and ‘T 18, were the lowest
yielder and also showed an unstable
performance over environments, as
values, How-
ever, the check ‘T 2° has mean vyield
of the order of 5.2 g/ha but showed
unstable performance as- it has' high
s'd value.

ln the present S'lLId'f. namputatmn
of stability parameters indicated that,
in gendral, the mutant tried were able
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to take advan‘age of the favourable
environmental conditions (bi > 1),

whereas check varieties could not take

the -advantage of such situation
{Ib_i--:‘:ﬂ. Prediction of phenotypic
mean performance across genolypes
as well as across environments based
on " genotype-environmsant interactions
had established the practical utility of

‘studies. on parameters of stability

(Samnel et al., 1970; Paroda et al.,
1973; Karwasra et af, 1973), The

studies .of ‘this kind I"u_alp a breeder.

in selecting the most stable genotype
along with the desired response which
wuuld_-.!argely depend on the envi-
ronmental conditions with which he
is confronted. In the present material
genotypes, 'JMM 259", “JMM 60’,
JMM 211, appeared to be best for
favourable environmental conditions,
while genotypes ‘JMM 253", JMM 227
JMM 202", 'JMM 273" and *JMM 265’
were the most stable genotypes under
fluctuating enviromental conditjons.
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Tah!e. 1. Mean-yield (g/ha) and two parameters of stability of the 25 mutant - genowpam
parant “Jadia’ and check varieties *T 2* and *T 18,

wirs

Genolypes 1977 1978 1980 "Mean - b . grdTl
(287.0mm}  ¢297.7 mmv  (239.0mm) I o o
JMm 211 7.8 10.0 2.8 6.9 4.30% 7 0,725,
JMM 242 82 9,7 3.4 7.1 1.16% -0.003
JMM 60 .14 . 9.4 4.0 8.2 - 1.25% 2861#
JMM 240 7.5 9.4 2.0 6.3 1.373 0.324"
JMM 267 88 9,2 3.5 54 1.15% 0.478
JMM 253 6,7 8.9 - 3.0 6.2 103t 0.909
JMm 259 12.4 8.9 38 8.3 1.41% '0.280
JMM 255 Bg 8.8 2.5 B.7 o 1.30% .0.268 .
Jam 172 7.6 8.7 2.9 6.4 1,11% 0,319
JMM 251 6.2 g2 1.4 63 1.22¢ 0514
JMM 227 8.1 8.1 3.6 6.9 1.02¢ 0 506
JMM 202 8.5 8.0 3.5 6.7 0.98* -0029
JMM 140 6.4 7.8 36 6.0 0 74% 0,188
JMM 262 6,1 7.8 2.8 5.6 089 0,337
JMM 206 85 - 7.8 72 6.5 131 2.140%
JAM 247 10.3 1.6 29 £.9 1294 4 963%
JMM 254 91 1.5 3:4 6.7 0.99* 1.547
JMM. 14 6.0 7.4 24 5.2 0.92% 0,003
Juim 273 B3 7.1 28 6.1 0 og* 0§62
JMM 238 8.0 70 1.7 5.6 1,148 0,761
JMM 265 7.2 69 20 5.4 1.05% -0.188
JMM 208 S . 63 34 5,7 0.67 0.272.
JMN 257 6.7 66 22 5.2 0 91 0374
JMM 212 - 83 6.0 4,0 6.1 061 2.945%
JMN 246 34 6.3 27 g 0,37 0,855
Parent vatiaty : . L :
Jadia 1.3 66 1.5 32 0,61 13.320%
Checks L
T2 . 3.3 88 - 35 5.2 0.60° 4 545
T18 - 2.8 6.2 1.9 3.6 059 11.855%
Mean 1.4 7.9 28 60 ' 100
SEm==. .10 0.6 0.2 1.1 0.41
CL 5%, 2.8 1.8 0.4

* Significant at 59 level
** Significant at 1% level
Mote F.gure in parnthesis indicate amount of rainfall racawﬂd during cropping seasons.

Tahla . Analysm of variance for-genotype x exvironment for. grain wa!d of matnbean

Source of variation ; dF o - M. S
Genotypes 27 4.248%0
Environment 4+ (genotype x Env.) 56 95974 L o
Environment (lincar) ™ 433.568%¢ 4 .
Genotype % Environment (liner 27 1.208%
Pooled. deviation ~28 . 2 5a4%%

_ Pooled error.. 168 0.491

“Ek Sianificant agalnst puuled error at 19 !evel _
+ 4+ Significant against pocled deviation a: 1% level
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