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Abstract

The present investigation on G x E interactions and stability parameters in castor for seed yield per plant and ten other
traits using L x T analysis involving nine parents, their resultant twenty crosses and two standard checks. Analysis of
variance for stability revealed significant values for mean squares among the genotypes and environments (linear) for
almost all the characters except seed volume per weight and oil content for environment indicated the variable nature
of various entries and environments. The G x E interaction was significant for most of the characters when tested
against both pooled error and pooled deviation, which indicated that different genotypes reacted differently to different
environmental conditions. The top four hybrids viz., Geeta x NAUCI 8, Geeta x NAUCI 9, NAUCP-1 x NAUCI 9 and
SKP 72 x NAUCI 9 were the most promising and stable over environments for seed yield per plant.
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INTRODUCTION

Castor (Ricinus communis L.) is one of the most
important non-edible oilseed crops of India. Castor has
2n=20 chromosomes and belongs to the monospecific
genus Ricinus of the Euphorbiaceae family. It has cross
pollination up to the extent of 50 per cent. Because of its
hardiness, castor plays an important role in the economy
of arid and semi-arid regions of the country.

Castor is a perennial crop but grown as an annual crop for
economic purposes. It has a wide range of adaptability in
varying agro climatic conditions and soils. In India, castor
is grown in the area of 7.70 lakh ha with a production
of 11.27 lakh tonnes and productivity of 1520 kg per ha
(Anonymous, 2019). Castor has the potential to become
the premier oil crop for industrial oil production across
the globe in agriculture. It is an ideal candidate for the
production of high value, industrial oil feed stocks because
of the varied oil content (48-60 %) of the seed. Castor is
a highly polymorphic species; normally monoecious with
pistillate flowers on the upper part and staminate flowers
on the lower part of the raceme.

In a breeding programme, it is necessary to screen and
develop stable genotypes, which perform more or less
uniform under varying environmental conditions. Thus,
knowledge of genotype x environment interaction helps
the breeder to select high yielding and most adaptable
varieties and hybrids.

MATERIALS AND METHODS

The present investigation was carried out in Castor
(Ricinus communis L.) under three different locations of
south Guijarat viz., Pulses and Castor Research Station,
Navsari, Regional Rice Research Station, Vyara and
Hill Millet Research Station, Waghai during Rabi, 2018.
The parental material comprised of four female parents
(lines) viz., SKP-84, Geeta, SKP 72, NAUCP-1, five
male parents (tester) viz., NAUCI-6, NAUCI-7, NAUCI-8,
NAUCI-9, DCS-107. Data on 11 traits were recorded. The
statistical analysis for genotype-environment interactions
and stability parameters were worked out according
to Eberhart and Russel (1966) for different characters
under study. Consistent high performance together with
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(i) the regression of each genotype in an experiment
on environment index and (ii) a function of squared
deviations from this regression would provide estimates
of the desired stability parameters.

RESULT AND DISCUSSION

The main objective of the present investigation was to
isolate the stable genotype over different environments
for different traits under study. The analysis of variance
revealed the existence of significant differences among
genotypes for all the characters under all environments.
Pooled analysis of variance over environments revealed
a significant sum of squares due to hybrids x locations
interaction for most of the characters except plant height,
the number of effective branches per plant and seed
volume per weight which indicated the performance of
hybrids were not consistent over environments in all the
traits (Table 1). Conversely, the mean sum of squares
due to parents x locations was found to be significant for
the traits except for days to 50 per cent flowering, days
to maturity, the number of nodes up to primary spike,
effective length of the primary spike, seed volume per
weight and 100 seed weight.

This indicated that parents reacted significantly in different
environments for all characters except days to 50 per
cent flowering, days to maturity, the number of nodes up
to primary spike, effective length of the primary spike,

seed volume per weight and 100 seed weight (Table 2).
The average performance of hybrids was different from
that of parents in different environments for days to 50
per cent flowering and the number of effective branches
per plant, which was evident from the significance of
parents vs. hybrids x environment interaction for these
characters. The mean squares due to G x E interactions
were significant for all characters except the number of
effective branches per plant and seed volume per weight.
The significant G x E interactions indicated that the
performance of genotypes was not consistent over the
environments with respect to characters under study.

The stability analysis revealed highly significant
differences for all the characters among the genotypes
when tested against the pooled error and pooled deviation.
The differences due to environments (E) component were
highly significant for days to 50 per cent flowering, days
to maturity, the number of nodes up to primary spike
and seed yield per plant when tested against the pooled
error and pooled deviation (Table 3a). The environments
+ (genotypes x environments) interaction was
observed to be significant for days to 50 per cent
flowering, the number of nodes up to primary spike,
effective length of the primary spike, the number of
capsules on the primary spike, seed yield per plant and
oil content when tested either against pooled error and
pooled deviation.

Table 1. Analysis of variance (mean squares) for different traits in castor over pooled environment

Source of d.f. Daysto Daysto Plant Number of Effective Number of Number of Seed 100 Seedyield Oil
variance 50 per maturity height nodes up length of capsules effective volume seed perplant content
cent to primary primary on primary branches per weight
flowering spike spike spike per plant weight

Replication 2 25.70 62.91 760.51 23.74 404.98 186.42 6.75 19.88 84.73  1465.01 0.43
Environments (E) 2 293.06*** 269.20** 651.66** 53.68** 207.87* 495.55** 9.21** 17.62 43.30* 6206.18** 10.37**
Replication x 4 5.67 17.94 16.88 1.30 417 54.72 0.03 50.95 1.48 22.37 3.28
environments
Genotypes (G) 28 477.95** 1547.09** 2189.30** 77.52** 850.83** 2148.00** 47.20** 305.23** 84.72** 7123.77** 115.56**
Parents (P) 8 338.52** 394.00** 653.59** 44.91** 170.55** 458.14**  77.99* 135.18** 41.51** 7214.89** 29.01**
Hybrids (H) 19 539.26** 2111.16** 2915.28** 92.96** 970.55** 2963.34** 36.20** 385.14** 100.41** 6176.30** 44.15
Parents vs. 1 42835 5455 681.39* 5.15  4018.37** 175.57 10.07**  147.52* 132.28** 24396.78** 152.05**
Hybrids
Genotypes x 56 33.00** 24.93** 194.51* 11.19** 096.43** 230.62** 1.44 15.18 32.20** 1194.85** 24.19**
Environments
Parents x 16 18.26 1712 431.97* 6.76 68.70  406.08** 3.10** 3.71 3.52 585.51* 40.87**
Environments
Hybrids x 38 38.10** 28.99** 102.98 13.08** 111.41** 160.36* 0.73 19.04 45.37** 1508.98** 18.42**
Environments
(Parents vs. 2 54.19* 10.23 33.87 21.58 33.76 161.78 1.62* 33.27 11.30 101.24 0.32
Hybrids) x
Environments
Error 168 11.93 15.23 129.09  709.31 44.60 97.28 1.10 28.20 11.03 305.88 1.54
Total 260 68.82 184.65 372.20 3667.01 14599  349.92 6.23 5544 2419 128153 18.35
*, ** Significant at 5 and 1 per cent probability levels, respectively
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Table 2. Analysis of variance (mean sum of square) for phenotypic stability for different characters in castor

Source of d.f. Days to 50 Days to Plant height Number of Effective Number of
variation per cent maturity nodes up to length of capsules on
flowering primary spike primary primary spike
spike
Genotypes (G) 30 149.50" 485.50" 684.92" 25.57" 265.66" 673.45"
Environments (E) 2 99.59" 85.08™ 230.56 16.88" 31.33 180.33
E% * (Gen. x g 13.19° 10.65 66.03 3.99" 66.29 75.30"
GxE 60 10.30 8.17 60.54 3.56™ 30.16" 71.80"
Environments - " - " . "
(Linear) 1 199.19 170.16 461.13 33.76 132.59 360.66
G x E (Linear) 30 10.93 7.64 68.99 5.54™ 37.01 111.22"
Pooled deviation 31 9.37 8.41 50.43 1.53 22.56 31.34
Pooled error 180 3.87 4.90 45.92 1.34 15.27 31.14
Source of d.f. Number of Seed 100 seed Seed yield Oil content
variation effective volume per weight per plant
branches weight
per plant
Genotypes (G) 30 14.74" 98.23" 26.42" 2235.36" 35.20™
Environments (E) 2 3.57 4.59 14.16 2299.09 2.89
Env. + (Gen. x4 0.56 5.20 10.18% 435.16" 7.41"
Env.)
GxE 60 0.45 5.23 10.05* 373.03" 7.56™
Environments - ,, " "
(Linear) 1 7.15 9.17 28.32 4598.18 5.78
G x E (Linear) 30 0.34 3.82 11.13 481.07 10.04"
Pooled deviation 31 0.55 6.42 8.68* 256.44 4.90*
Pooled error 180 0.35 9.32 3.57 98.32 0.59

*, ** Significant at 5 and 1 per cent probability levels, respectively

The environment (linear) component was significant for
all the traits when tested against both pooled error and
pooled deviation except seed volume per weight for
pooled error and oil content when tested against pooled
deviation. A higher magnitude of mean squares due to
environments (linear) indicated significant differences
between environments for all the characters (Table 3a).
These results are in agreement with the earlier findings of
Manivel and Hussain (2000) and Joshi et al. (2002).

The G x E interaction was significant for a number of
nodes up to primary spike, the effective length of a primary
spike, the number of capsules on the primary spike, seed
yield per plant and oil content when tested against both
pooled error and pooled deviation, while days to 50 per
cent flowering and 100 seed weight when tested against
pooled error. Similarly, G x E (linear) was significant for
characters number of nodes up to primary spike, effective
length of the primary spike, the number of capsules on
primary spike, seed yield per plant and oil content when
tested against pooled deviation as well as pooled error.
This suggested that the performance of genotypes over

environments could be predicted reasonably for these
traits. The non-linear component of G x E interactions was
significant for most of the characters except plant height,
the number of nodes up to primary spike, the number of
capsules on primary spike and seed volume per weight
(Table 3b). Similar findings were recorded by Mandal
and Dana (1994) for seed yield per plant, by Manivel
and Hussain (2000) for days to 50 % flowering and oil
content, by Joshi et al. (2002 ) for plant height and the
number of capsules on the primary spike, by Joshi et al.
(2002 ) for the number of nodes up to primary spike and
100-seed weight, by Kumari et al. (2003) for days to 50
per cent flowering and effective branches per plant and by
Solanki and Joshi (2003) for the number of capsules on
the primary spike and 100-seed weight and Chaudhary et
al. (2019). Various scientists reported that both linear and
nonlinear components of G x E were significant for most
of the traits among the traits studied Joshi et al. (2002 ),
Kumari et al. (2003), Solanki and Joshi (2003), Patel et
al. (2015), Patel and Patel (2015) and Aher et al. (2016).
Simultaneous consideration of the mean (X), regression
coefficient (bi) and deviation from regression (S2di) of the
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Table 3a. Stability parameters for days to 50 per cent flowering, number of nodes up to primary spike and

effective length of primary spike in castor

S. Genotypes Days to 50 per cent flowering Number of nodes up to Effective length of primary
No. primary spike spike
Mean b, S, Mean b, S, Mean b, S,
1 SKP 84 73.67 1.51 -1.05 20.22 -0.26 -0.07 57.93 2.94 -14.08
2 Geeta 63.44 2.74 -2.00 16.33 0.43 -0.06 63.09 2.52 -10.58
3 SKP 72 69.78 2.00 -3.12 15.89 -3.05 -1.26 53.07 0.86 75.98
4 NAUCP-1 66.11 0.83 -1.15 14.11 1.86 0.67 51.27 -3.68 3.61
5 NAUCI 6 60.55 1.83 -3.23 15.00 2.51* -1.40 52.24 1.51 -8.51
6 DCS 107 73.78 1.16 -3.37 14.22 -0.09 -1.12 59.21 -3.69 -2.13
7 NAUCI 7 63.00 2.63 0.39 17.89 2.86 -0.93 51.69 0.98 -7.03
8 NAUCI 8 66.22 0.81 49.22**  19.89 0.94 -1.40 50.22 1.56 1.27
9 NAUCI 9 79.22 1.09 3.17 18.78 -1.24 -0.78 55.89 0.85 -13.62
10  SKP 84 x NAUCI 6 58.78 2.26 -1.20 19.44 -0.94* -1.40 56.57 -0.72 1.90
1 SKP 84 x DCS 107 73.78 1.45 -2.94 15.33 -1.32 -0.42 54.49 -1.09 -9.06
12 SKP 84 x NAUCI 7 66.89 1.36 -3.00 17.33 0.45 0.37 59.58 3.29 -14.63
13 SKP 84 x NAUCI 8 61.11 1.98 13.66* 16.55 1.53 -1.22 62.53 -1.71 11.55
14  SKP 84 x NAUCI 9 80.22 0.24 19.79* 16.44 -0.19 -0.26 63.61 11.58 87.56
15  Geeta x NAUCI 6 58.44 1.85 37.77** 15.55 3.60 -1.24 77.04 -3.19 48.73
16 Geeta x DCS 107 70.55 0.10 0.75 19.22 3.90 0.29 76.09 3.64 -14.58
17  Geeta x NAUCI 7 71.55 -0.94**  -3.92 20.00 -0.14 -0.76 71.32 -0.71 -0.70
18  Geeta x NAUCI 8 65.00 3.44 8.14 21.22 2.57 -0.31 73.36 3.38 -14.51
19  Geeta x NAUCI 9 66.78 3.12 17.85%  23.44 0.24 0.38 78.03 1.97 -9.75
20 SKP72xNAUCI6 76.00 -0.11 -1.11 13.88 1.95 8.98** 64.28 2.87 -15.16
21 SKP 72 x DCS 107 80.00 0.77 8.50 13.89 0.77 1.79 46.19 -2.00 0.30
22  SKP72xNAUCI7 79.55 -2.55 7.53 11.33 -0.90 0.60 52.22 1.70 74.88
23  SKP 72 xNAUCI 8 82.67 -0.93 -0.78 13.78 0.98 -1.27 63.82 -0.05 -12.71
24  SKP 72 x NAUCI 9 82.89 1.17 -2.84 14.22 -1.86 0.67 61.40 3.90 -8.19
25 NAUCP-1 x NAUCI 6 65.67 0.81 3.44 15.22 2.70 -0.40 62.02 1.65 68.05*
26 NAUCP-1 x DCS 107 71.44 1.00 16.82* 15.44 0.24 0.38 68.63 -0.81 -7.26
27  NAUCP-1 x NAUCI 7 78.33 -1.15 2.46 11.89 -0.38 3.18 42.40 1.99 37.65
28  NAUCP-1 x NAUCI 8 66.78 1.35 19.08* 17.67 7.70 2.18 56.34 3.73 18.98
29  NAUCP-1 x NAUCI 9 67.33 -0.15 -2.51 20.55 5.97 0.24 78.83 0.63 -14.42
30 GNCH-1 67.44 0.82 -3.77 19.67 -0.74 -1.33 61.13 0.42 -12.64
31 GCH-8 70.00 0.48 -3.85 19.33 0.88 -0.25 63.94 -0.06 -15.08
General Mean 70.33 16.72 60.81

*, ** Significant at 5 and 1 per cent probability levels, respectively for unit regression test (bi=1) and (S?d=0)

individual genotypes for seed yield showed that among
the parents, Geeta (154.3) and NAUCI 8 (169.9) recorded
average seed yield and average stability as the regression
was not differing from unity, and deviation from regression
was also non-significant. Whereas, the highest yielding
parent NAUCI 9 had a regression coefficient greater than
unity and deviation from regression was nonsignificant,
indicating its stable performance in Table 3a and Table
3b.

The high yielding parent Geeta was stable for the
characters like days to 50 per cent flowering, the number
of nodes up to primary spike, effective length of the
primary spike, 100 seed weight and seed yield per plant.
This parent also has a high per se performance for all
these characters. The high yielding parent NAUCI 9 had
higher mean values for an effective length of primary spike
number of capsules on the primary spike and 100 seed
weight with above average responsiveness as indicated
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Table 3b. Stability parameters for number of nodes up to primary spike, effective length of primary spike and
number of capsules on primary spike in castor

S. Genotypes Number of capsules 100 seed weight Seed yield per plant Oil content

No. on primary spike

Mean b, S?d, Mean b, S, Mean b, S, Mean b, S,
1 SKP 84 8222 439 -20.61 30.26 -0.34 -3.27 136.7 0.44* -100.1 43,57 0.58 -0.11
2 Geeta 7756 9.75 871 33.07 149 -3.69 1543 1.39 -98.8 47.03 -3.07 0.59
3 SKP 72 69.78 3.59 32525 29.07 159 -1.10 83.2 0.66 -9.6 42.70 -12.15 0.77
4 NAUCP-1 78.67 -4.02 -29.23 3217 -0.52* -3.73 124.2 -0.59 4.1 43.49 23.57 10.08**
5 NAUCI 6 65.78 2.31 -28.09 33.28 -0.02 -2.64 143.0 0.38 -17.9 47.73 -2.27 7.68*
6 DCS 107 7156 -3.30 -18.06 30.41 -0.99 -047 151.8 -1.31 -88.8 47.02 345 -057
7 NAUCI 7 7111 182 -2493 28.62 074 -168 1116 1.37 180.1 45.06 -3.23 23.99**
8 NAUCI 8 77.78 040 -847 3061 -0.89 -2.20 169.9 2.96 127.8 4587 10.60 0.94
9 NAUCI 9 89.00 1.55 108.00 3513 1.21 -3.57 170.0 2.41 76.2 46.04 -8.25 -0.37
10 SKP 84 x NAUCI 6 91.11 265 100.69* 33.28 0.93 -246 1464 117 377.6* 4405 -6.19 20.73**
11 SKP 84 x DCS 107 68.89 -249 -2212 30.20 0.36 -3.42 153.3 -0.63 185.7 47.74 -1.95 2.09*
12 SKP 84 x NAUCI 7 85.67 1.86 -31.06 31.92 0.21 045 136.2 2.94 114.7 43.13 2.19 12.06**
13 SKP 84 xNAUCI8 118.67 -0.28 -30.05 30.32 -044 -0.28 176.6 0.54 -20.1 4440 3.55 23.69*
14  SKP 84 x NAUCI 9 97.22 3.05* -31.12 3457 184 -335 1821 2.93* -97.6 46.59 0.82 149
15  Geeta x NAUCI 6 58.67 -1.11 -22.58 30.91 7.13 0.64 1894 1.65 927.1** 50.68 -2.90 1.12
16 Geeta x DCS 107 86.78 0.82 -22.94 36.91 6.51* 0.99 1242 1.07 1082.2** 48.15 440 291*
17  Geeta x NAUCI 7 66.78 -1.82* -31.05 27.44 -1.82* -3.73 143.8 -0.58 -59.6 3765 333 155
18  Geeta x NAUCI 8 88.89 6.38 -19.45 37.60 0.95 -0.03 194.6 1.54 47.8 48.04 0.93 8.35*
19  Geeta x NAUCI 9 96.89 4.21 54.02 40.81 -1.04 0.05 194.6 2.61 -26.4 50.74 0.72 -0.58
20 SKP72xNAUCI6 58.22 242* -31.11 30.16 7.19 0.91 125.0 0.45 -23.0 40.39 -0.52 9.11**
21 SKP72xDCS 107 51.11 -2.77* -30.16 32.02 -3.80 0.42 1513 -1.30 2.3 4599 -5.19 2.53*
22 SKP72xNAUCI7 4922 -243 287 3261 798 046 108.9 1.40 316.1* 4210 -12.99 5.47*
23 SKP 72 xNAUCI 8 79.67 0.68 422 2947 244 0.21 158.0 2.70 1833.07** 46.12 -551 -0.09
24  SKP 72 x NAUCI 9 65.78 1.33 -29.49 30.71 6.35 0.98 194.6 0.99 -94.9 4950 -7.49 -0.04
25 NAUCP-1xNAUCI6 65.22 -453 -20.31 33.08 -6.04 096 1458 -1.45 518.4* 4422 16.63* -0.58
26 NAUCP-1xDCS 107 79.44 0.12 -30.74 38.78 -6.60 093 163.3 -0.74 78.5 47.58 0.07 -0.06
27 NAUCP-1xNAUCI7 6267 3.15 -23.31 3260 441 032 136.2 -0.09 -62.9 36.42 -1.73 2.02*
28 NAUCP-1xNAUCI8 9167 144 -31.11 3262 128 -3.02 1833 -0.82 -94.5 50.84 1.68 0.16
29 NAUCP-1xNAUCI9 9167 249 0.75 3279 260 0.1 176.2 1.20 -99.1 4781 774 -0.34
30 GNCH-1 70.56 0.86 -30.51 32.81 0.07 -3.70 156.1 1.43 -59.1 46.33 0.00* -0.60
31 GCH-8 73.78 144 -31.04 3320 068 -270 166.4 1.14 -97.7 4767 -1.80 -0.54

General mean 77.16 32.46 152.72 45.54

*, ** Significant at 5 and 1 per cent probability levels, respectively for unit regression test (bi=1) and (S?d=0)

by non-significant deviations from regression with more
than unit regression coefficient. The parent, NAUCI 8
displayed high per se performance for days to 50 per cent
flowering, the number of capsules on primary spike and
seed yield per plant. This parent exhibited the highest
days to 50 per cent flowering and the number of capsules
on primary spike with below unit regression but was
stable over environments and perfect prediction would be
rather easy. In the case of hybrids, most of the hybrids

showed better performance than their corresponding
parents. Comparatively the best five stable hybrids viz.,
Geeta x NAUCI 8, Geeta x NAUCI 9, SKP 72 x NAUCI
9, NAUCP-1 x NAUCI 9 and SKP 84 x NAUCI 9 had
high seed yield per plant and high stability for other some
characters with non-significant S%d, value.

In general, the hybrids found stable for seed yield per
plant also depicted stability in respect of one or more
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yield component traits like number of nodes up to primary
spike, effective length of primary spike, the number of
capsules on primary spike and 100 seed weight. This
indicated that the stability of various component traits
might be responsible for the observed stability of different
hybrids for seed yield. Grafius (1956) also has a similar
opinion that the stability of seed yield might be due to the
stability of various yield components. Phenotypic stability
of various component traits reflecting into yield stability
was also reported by various workers viz., Manivel and
Hussain (2000), Solanki and Joshi (2000), Joshi et al.

(2002c), Joshi et al. (2002), Kumari et al. (2003), Solanki
and Joshi (2003), Patel et al. (2015), Aher et al. (2016),
Chaudhary et al. (2019).

The estimated environmental index for seven different
characters in castor is presented in Table 4. The
environmental index was observed to be congenial for
the number of nodes up to primary spike and oil content
at Viyara (location-Il) while, it was favourable for days to
50 per cent flowering, effective length of primary spike,
the number of capsule on primary spike, 100 seed weight

Table 4. Estimation of environmental index for various characters under different environments in castor

S. No. Characters Environmental index
Navsari Vyara Waghai

(L) (L-1) (L-1n)
1 Days to 50% flowering -1.90 1.66 0.25
2 Number of nodes up to primary spike 0.80 -0.65 -0.15
3 Effective length of primary spike 1.52 -1.39 -0.13
4 Number of capsules on primary spike 2.66 -2.05 -0.60
5 100 seed weight 0.61 -0.73 0.12
6 Seed yield per plant 7.65 -9.33 1.67
7 Oil content -0.34 0.28 0.08

Table 5. Character-wise lists of parents and hybrids for general and specific environments in castor

S. Character Genotypes with general Specific adaptability to Specific adaptability to
No. adaptability favourable environment poor environment
(most stable)
Parents Hybrids Parents Hybrids Parents Hybrids
1 Daysto 50 percent SKP 84 SKP 84 x DCS 107 NAUCP-1 NAUCP-1 x NAUCI 6 - -
flowering DCS 107 SKP 84 x NAUCI 7
SKP 72 x NAUCI 9
2 Number of nodes up NAUCI 8 Geeta x NAUCI 8 Geeta SKP 84 x NAUCI 7 NAUCI 6
to primary spike NAUCP-1 SKP 84 x NAUCI 8 SKP 84 x NAUCI 6
SKP 72 x NAUCI 8
3 Effective length of Geeta Geeta x NAUCI 9 SKP 72 NAUCP-1 x NAUCI 9 _ _
primary spike NAUCI 6 SKP 72 x NAUCI 6  NAUCI 9 SKP 72 x NAUCI 7
NAUCI7  NAUCP-1 x NAUCI 7
4 Number of capsules NAUCI 7 SKP 84 x NAUCI7  NAUCI 8 Geeta x DCS 107 Geeta x NAUCI 7
on primary spike NAUCI 9 SKP 84 x NAUCI 9 SKP 72 x NAUCI 8
SKP 72 x NAUCI 6
NAUCP-1 x NAUCI 9
NAUCP-1 x NAUCI 8
5 100 seed weight Geeta Geeta x NAUCI 8 NAUCI7  SKP 84 x NAUCI6 NAUCP-1 Geetax NAUCI7
NAUCI 9 SKP 84 x NAUCI 9 SKP 84 x NAUCI 7
SKP 72 NAUCP-1 x NAUCI 8
NAUCP-1 x NAUCI 9
6 Seed yield perplant  Geeta SKP 84 x NAUCI8 NAUCI6  SKP 72 x NAUCI6 _ _
NAUCI 8 SKP 84 x NAUCI 9 SKP 72 SKP 72 x NAUCI 9
NAUCI 9 Geeta x NAUCI 8
SKP 84 Geeta x NAUCI 9
NAUCP-1 x NAUCI 9
7 Oil content - NAUCP-1 x NAUCI 8 SKP 84 SKP 84 x NAUCI 9

Geeta x NAUCI 9
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and seed yield per plant at Navsari (location-1). In general,
the environment Navsari (E,) was found to be the most
favourable for seed yield and other related traits.

The stability of genotypes revealed that none of the
parents and hybrids was found to be ideal for better as well
as poor environmental conditions for all the characters
(Table 5). One hybrid adapted in a favourable (better
condition) environment for days to 50 per cent flowering
and oil content. Two hybrids adapted in favourable for a
number of nodes up to primary spike, effective length of
primary spike, the number of capsules on primary spike,
100 seed weight and seed yield per plant. Hence, it would
be advantageous to exploit high yielding and stable
hybrids such as Geeta x NAUCI 8 and SKP 72 x NAUCI 9
in a future breeding programme.

Estimates of environmental indices revealed that Navsari
location was favourable for most of the yield contributing
characters followed by Waghai and Vyara. Among the
parents, Geeta and NAUCI 9 and among hybrids, Geeta
x NAUCI 8, SKP 72 x NAUCI 9 and NAUCP-1 x NAUCI
9 were found average stable over environments for seed
yield with one or more yield contributing characters.

REFERENCES

Aher, A. R,, Patel, K. V., Patel, M. P. and Patel, J. A. 2016.
Genotype x environment interactions and stability
analysis for seed vyield and vyield attributing
characters in castor (Ricinus communis L.).
Electronic Journal of Plant Breeding., 7(4): 830-
837. [Cross Ref]

Anonymous. 2019. AICRP-Castor annual report, Directorate
of Oilseeds Research, Rajendranagar, Hyderabad.

Chaudhari, B. A., Patel, M. P, Soni, N. V,, Patel, A. M.,
Makwana, R. R. and Patel, A. B. 2019. Genotype
x Environment interactions and stability analysis for
seed yield and yield attributing characters in Castor
(Ricinus communis L.). International Journal of
Current Microbiology Applied Science., 8(5): 2475-
2481. [Cross Ref]

Eberhart, S. A. and Russell, W. A. 1966. Stability parameters
for comparing the varieties. Crop Science., 6(1):
36-40. [Cross Ref]

Grafius, J. E. 1956. Components of yield in oats, a
geometrical interpretation. Agronomy Journal., 51:
515-554.

Joshi, H. J., Mehta, D. R. and Jadon, B. S. 2002. Genotype
and environment interaction for yield and yield
components in castor (Ricinus communis L.).
Advanced Plant Science., 15(1): 261-266.

Kumari, T. R., Subramanyam, D. and Shreedhar, M. 2003.
Stability analysis in castor. Crop Research., 25(1):
96-102.

Mandal, N. and Dana, |. 1994. Phenotypic stability in castor
(Ricinus communis L.). Annals of Agricultural
Research., 15(4): 504-505.

Manivel, P. and Hussain, H. S. J. 2000. Genotype x
environment interaction in castor. Madras
Agricultural Journal., 87(7-9): 394-397.

Patel, C. M. and Patel, J. M. 2015. Genotype x Environment
interaction and stability analysis for seed yield and
sex attributing traits in Castor (Ricinus Communis
L.). Elecronic Journal of Plant breeding., 6(4): 996-
1003.

Patel, C. M., Patel, J. M. and Patel, C. J. 2015. Gene -
Environment interaction and stability analysis for
yield and yield determinant traits in Castor (Ricinus
Communis L). Journal of Agriculture and Veterinary
Science., 8:68-72.

Solanki, S. S. and Joshi, P. 2000. Combining ability analysis
over environments of diverse pistillate and male
parents for seed yield and other traits in castor
(Ricinus communis L.). Indian Journal of Genetics
and Plant Breeding., 60(2): 201- 212

Solanki, S. S. and Joshi, P. 2003. Phenotypic stability
of hybrids and parents for seed yield and its
components in castor. Journal of Oilseeds
Research., 20(1): 45-47.

https://doi.org/10.37992/2021.1203.134

975


%20https://doi.org/10.5958/0975-928X.2016.00112.5
%20https://doi.org/10.20546/ijcmas.2019.805.292
https://doi.org/10.2135/cropsci1966.0011183X000600010011x

