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GENOTYPE ¥ ENVIRONMENT INTERACTIONS FOR SEzZD YIELD
il CASTORBEAN
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Twelve promising genclypes of castoraean (Rigints communis
for seed yield during monsoan season of 1978,

el

H. S

Datip Al

L.} were evaluated

1980, 1581 and 1982 Genotype x en-

vironment interactions were significant indicating the diffarential response of genotypes,
A mejor portion ol the inleraction was aceounted for by the presence of linear compo-

nent although non-linear component was.also significant,

The gen Diypes. (Aruna) and

(279) appeared best suited for favourable growing seasons, whereas genolypes 1578
and R 63 gave siable perfarmance under fluctuating environmenial conditinns,

Genotype x environment inlerac
tions have an important bearing on the
selection of varigties over wide range
of environments. The larger the inter-
action the lesser are the chances of
progress under selection in a8 breeding
programme. Therefore, need for identifi-
cation of stable varieties is obvious.
Till now no information on these as-
pects is available in case of castor-
bean (Ricinus communis L.). In the
present investigation, attempts have
been mads ta study the genotype
environment .interactions for seed yiell
(q ha) so that selection of more
stable and superior genotypes would
be possible in castorbzan.

MATERIALS AND METHODS

The performance of 12 genotypes
of castorbean, collected from castor
growing areas of the country, was tested
during monsoon seasons of 1978, 1980,
1981 and 1982. The experiment was
laid out in a randomized block design
with three replications. The plot size
was kept 21.6 m® during all the seasons
with row spacing maintained at 60 cm.

The crop received a basal drassing of
@ 20 kg N/ha and 40 kg Plha and top
dressing of 20 kg ‘Nrha after one month
of sowing in all seasons.

The stability parameters of geno-
types wera computed on the basis of
mean performance over years, using
statistical madel suggested by Eberharl
and Rucsell (1966).

RESULTS AND DISCUSSION

" Mean grain vield (q/ha). regression
co-efficient (b) and deviations from re-
gression ( 5°d) for the 12 genotypes
are given in Table 1. In ganeral, geno-
types  performed well in monsoon
season of 1978 and- 1930 because of
good rainfall distribution seasons but
yield levels were low in 1981 and 1982
due to acute drougnt conditions. The
environmental conditions  prevailed,
differed considerably durlng all mon-
S00N 5easons.

The test for homogeneity of vari-
ances indicated that error wvariances
were homogeneous. Analysis of vari-

. ance for grain yield revealed significant
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ditferences among the genotypes and
the “environments. The significant
Jenotype-environment interactions re-
vealed that the genotypes showed dif-
‘erent years, A major portion of these
nteractions was accounted for by the
resernice of linear component although
1on-linear component (deviation) was
ilso significant (Table 2). The signi-
icance of the latter appeared to be
due 10 the prasence of genetic varia-
dility among the material tested (Per-
¢dins and Jinks, 1968: Paroda and
Hayes, 1971; Paroda et al, 1973).
An ideally adaptable variety would be
the one having high mean value, unit
egression coetficient (b=1.0) and a
deviation  from regression as small as
possible{ 5 =N) (Eberhart and Russell,
1936). Accordingly, the response as
well as deviation from regression of
zach genotypes were considered sepa-
rataly.

INTERACTIONS IN CASTORBEAN VIELD

The perusal of data in Table 1
revealed that genotypes 157B and R
63 were tho most stable with regre-
ssion value approaching to unity and
less deviation from regression. How-
ever, -these genotypas were not the
highest vielders although the mean
vield over all environments was in the
range of 5.28-5, 43 gl/ha. The geno-
types Aruna and 279 had high mean
vield and were more responsive to
favourable environments as reflected
by high ‘b" values. These genotypes
were also found stable as these had
low deviation walues fram regression.
The genotypes GAUGH 1 and GAUG 1
have high mean yisld, however, devia-
iion from regression was significant and
hence, were not stable. Excepting
PLG 104 rest of the genotypes had low
mean yield and were responsive to less
favourable growing seasons as refle-
cted by low 'b' values (b<1) and

Table 1. Maeaan yield (gf/ha) and. "2 parameters of stability of 12 genotype of castorbean,

Sunotype 1978 1380 1581 1982 Mean b Sid
(297.7mm) (239.0mm) (238.0mm} (195.0mm)

iruyna i589 8.3 a0 4.4 8.15 1. 48%% — 0265
33.1.2! 7.3 5.7 1.7 2.3 4.25 0.70 0.170
1-31 65 5:8 2.2 1.8 4.13 {.50% 0,919
Vauthners dwarf 5.3 4.4 24 2.0 3.58 0. 4304 —0.259
15 B 8.9 6.0 2.% 2.8 5.28 0.93 - 0440
1 B3 9.9 5.9 3.0 2.9 5.43 0.88 —0.444
179 17,7 . 6.9 17 2.9 T30 1.83%% 1.434
3AUC 1 15.3 60 30 3.1 6.85 1.52%% 1 800%
JAUCH 1 18 2 7.8 3.9 3.8 8.45 1.78#+ 1.821%
113 A 6.5 6,6 2.2 2.8 4.28 U.534% 0.203
LG 104 6.2 6.7 1.9 2.9 4.43 0.53x% 2.178%
-4 7.7 48 26 2. 4.22 0.69 —0.458

Weoan 10,6 6,2 2.6 28 553 1.00

3Em 4+ 1.36 043 0249 0.17 0,60 016

D 59, 3.97 1.26 0.85 0.51

= P= 0,06, Y P=0,01

dots i Figures fn perenthesos indicate amount of rainfall received during cropping seasons,
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small dewiation frem regression, The
genotype PLG 104 had high deviation
value from egressihn and hease was
unstable.

Prediction of phenaiypic  nean
performancn across genotypes as well
as across environmenis had establi-
shed the practical ulility ol stuaies
on parameters of =tability (samuel
et al, 1970; Parcda et a/, 1973 and
Karwasra et a/., 197z)., The studies
of this kind help a breeder in sela-
cting the most satble genotypes along
with a desired response which would
largely depend on the environmental

(YOl fL, No.d

conditions with which he is confron.
ted. In the present. material geno-
types Aruna and 272 appeared to be
best for favourable environmental con-
ditiens, while genotypes 157B and
R 62 wera the most stable geno-

types under fluctuating environmental
conditions and hence it could judi-
ciousgly be made use of in breeding
programime.

We arz2 grateful Mr S. P-
Malhotra: Director, Central Arid Zone
FResearch Institute, Jodhpur, for pro-
viding necessary facilities.
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Table 2. Analysis of variance for genolype X environmant for grain vield of casterbean.

e

Source d. F. Mean sgquare
Cenotype 1 11.737%% 4 4
Env. 4 (var, x env) 36 18.182%% 4 4
Env. (linear) 1 499 016%% 4
Genotypes X env, [linear) 11 11,76 %44 4
Fooled deviation 24 1.090%
Poolad error 86 0.538

## P = 0.01 ageinst pooled error

% P = 0.05 against pocled error

L4+ P oe= 001 anainst pooled deviation
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