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ABSTRACT

The present investigation was undertaken to study phenotypic stability of parents and hybrids. The experimental
material consisted of nine parents (seven females and two males) and their fourteen resultant crosses that were made in 
conventional method  grown in  kharif 2002 at three locations viz., Surat, Hansot and Bharuch. The Eberhart and Rus sell
model of sta bil ity anal y sis was car ried out to study the ge no type x en vi ron ment in ter ac tion for seed cot ton yield and its
com po nent traits. The  anal y sis re vealed that en vi ron ment com po nent was con sid er ably higher than ge no types and
ge no types x en vi ron ment com po nent for all the char ac ters. Look ing to the over all per for mance the pa ren tal lines
LH-900, LRK-516, G(B) 20 were the  most sta ble par ent in seed cot ton yield and the crosses LH-900 x G.Cot.10, PH-93 x 
G.Cot.10, LRK-516 x DHY 286-1, G(B) 20 x G.Cot.10  with de sir able sta bil ity.
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A variety having good adaptability is one that consistently

gives stable performance over wide range of

environments (1). Thus stability depends upon the relative 

sensitivity of a genotype to varied environments. An

individual may react to variable environments in such a

way that its development is buffered against

environmental variation and the same adaptive phenotype 

being produced in varying environments. Therefore, the

anal y sis of ge no type x en vi ron ment in ter ac tion be comes

an im por tant tool em ployed by breed ers for eval u at ing

va ri etal ad ap ta tion. Hence sta bil ity anal y sis was car ried

out to iden tify stable accessions so as to de velop high

yield ing hy brids and su pe rior crosses. In the pres ent

in ves ti ga tion when these pa ram e ters were stud ied for

each ge no type sep a rately, none of the par ents/hy brids

ex hib ited av er age sta bil ity for all the char ac ters. Thus any

gen er al iza tion re gard ing sta bil ity of ge no type for all the

char ac ters is too dif fi cult since the ge no type may not

si mul ta neously ex hibit uni form re spon sive ness and

sta bil ity pat terns for these char ac ters (2, 3, 4). It is

there fore sug gested that in or der to pro duce sta ble hy brid

ac tual test ing of hy brids over a range of en vi ron ments

would be nec es sary.

MATERIALS AND METHODS

The study includes 24 entries comprising of 14 F1s, 7

females and 2 males and 1 check were evaluated during

kharif 2002 at three locations viz., Surat, Bharuch and

Hansot. The trials were conducted in a Randomised Block

design (RBD), replicated thrice in the three different

locations. The parents and F1s with standard checks were

represented by a single row plot of 14 plants, placed at

120 cm x 45 cm. All the agronomical practices and plant

protection measures were followed as and when required

to raise a good crop of cotton. Five random competitive

plants excluding border ones were selected from each row 

in each replication to record observations on seed cotton

yield per plant,  number of bolls per plant, boll weight,

ginning per centage, 2.5 per cent span length and fibre

strength. The 8 characters were recorded in the field and

laboratory and the mean values were subjected for

statistical analysis. 

RESULTS AND DISCUSSON

Genotype x environment (G x E) interaction measures the

differential response of genotypes to changes in the

environments. This interaction plays an important role in

theefficiency of selection programme. The magnitude of G 

x E interactions and stability parameters for various traits

were estimated as per the procedure outlined by (5). The

mean squares for phenotypic stability for different traits

are presented in Table-1.

The mean squares due to genotypes were found to

be significant for all the characters when tested against

pooled error except the mean squares for conventional

hybrids of fibre strength.  However, these were significant

when tested against pooled deviation. The mean SS due

to environments were significant for all the characters

except ginning percentage. However, fibre strength was

significant when tested against pooled deviation. Similarly 

genotype x environment interactions were significant for

all the characters except fibre length and fibre strength. 

The mean squares due to environments (linear) were

significantfor all the characters in conventional hybrids. 

On the other hand, the mean squares due to genotype x

environments (linear) were significant for all the

characters except ginning percentage, fibre length and

fibre strength. Pooled deviation were significant for the

characters viz., number of bolls per plant, boll weight. 

The estimates of stability parameters computed to
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evaluate relative stability of different genotypes over a

range of environments are presented in Table-2 and 3.

The results are described below :

Seed cotton yield per plant : Among the parents LH 900,

LRK 516, G(B) 20, G.Cot.100, G.Cot.10 and DHY 286-1

recorded high mean values with  nearer to one regression

coefficient and low and non significant deviation from

regression except G(B) 20 which showed significant

deviation from regression in conventional method. In

conventional crosses, the crosses viz., LH 900 x

G.Cot.10, PH 93 x G.Cot.10, LRK 516 x DHY 286-1, G(B)

20 x G.Cot.10, G(B) 20 x DHY 286-1, G.Cot.100 x

G.Cot.10 showed high mean values with approximately

equal to one regression coefficient and low and non

significant deviation from  regression except the crosses

viz; LRK 516  x DHY 286-1,G(B) 20 x G.CoT10 and G(B)
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Table-2 : Stability parameters of different genotypes for seed cotton yield per plant (g), number of bolls per plant and boll weight (g)

Genotypes Seed cotton yield per plant (g) Number of bolls per plant Boll weight (g)

Mean bi S2di Mean bi S2di Mean bi S2di

76 IH 20 93.49 0.32 437.71** 30.00 0.67 21.87** 3.58 0.34 0.36**

LH 900 86.50 1.16 -16.39 27.90 1.07 7.06 3.10 1.43 -0.01

PH 93 75.89 0.33 22.34 29.76 -0.46 -0.06 3.07 1.60 0.02

LRA 5166 81.27 0.30 520.13** 31.67 -0.35 51.94** 2.86 1.07 0.04

LRK 516 96.40 0.77 -18.01 26.33 0.81 -2.58 4.00 0.84 -0.01

G(B) 20 104.78 0.84 129.46** 31.38 1.70 53.94** 3.78 0.17 0.02

G.Cot. 100 84.03 0.83 48.30 28.36 1.49 30.23** 3.32 0.40 -0.01

G.Cot. 10 104.15 0.77 -24.22 33.40 1.09 2.98 3.30 0.22 -0.01

DHY 286-1 90.93 0.88 10.32 26.09 0.94 11.02* 3.60 0.28 0.27**

76 IH 20 x G.Cot.10 113.08 1.37 506.66** 43.00 0.96 70.58** 3.44 1.57 0.34**

76 IH 20 x DHY 286-1 118.01 1.80 721.76** 45.36 1.23 103.49** 3.75 2.73 -0.01

LH 900 x G.Cot.10 115.52 0.80 26.50 43.11 1.13 36.11** 3.88 0.15 0.49**

LH 900 x DHY 286-1 135.04 2.12 23.58 40.80 3.03 53.23** 4.18 1.61 0.02

PH 93 x G.Cot.10 112.37 1.12 -18.27 45.71 -0.79 10.76* 3.55 2.57 0.05

PH 93 x DHY 286-1 101.68 0.28 -13.67 44.91 -1.53 -0.17 3.05 1.23 0.00

LRA 5166 x G.Cot.10 140.39 2.11 -3.30 48.22 2.45 0.48 3.64 1.42 0.20**

LRA 5166 x DHY 286-1 126.07 1.29 49.51 53.40 1.76 10.11* 3.20 1.19 0.03

LRK 516 x G.Cot.10 119.14 0.34 133.37** 36.70 -0.17 66.51** 4.23 -0.16 0.00

LRK 516 x DHY 286-1 141.82 0.97 466.90** 46.64 1.49 -1.05 4.03 1.39 0.13**

G(B) 20 x G.Cot.10 161.36 1.17 109.52** 47.16 1.23 -0.28 5.30 0.26 0.18**

G(B) 20 x DHY 286-1 158.44 1.07 116.02** 46.76 1.09 30.58** 5.22 1.24 0.10**

G.Cot.100 x G.Cot.10 127.89 0.99 55.06 43.69 2.81 10.41* 4.34 -0.71 0.21**

G.Cot.100 x DHY 286-1 121.21 1.47 747.58** 42.44 1.36 79.43** 3.78 2.17 0.01

Mean 113.35 - - 38.81 - - 3.66 - -

S.E. + 9.99 0.35 - 3.91 1.01 - 0.24 0.49 -

Table-1 : Analysis of variance (mean sqares) for phenotypic stability for Seed cotton yield per plant (g), number of bolls per plant, boll
     weight, Ginning percentage (%), 2.5 per cent span length (mm) and Fibre strength (g/tex)

Source of variation DF Seed cotton
yield per
plant (g)

Number of 
bolls per

plant

Boll
weight

(g)

Ginning
percentage 

(%)

2.5 per
cent span

length
(mm)

Fibre
strength
(g/tex)

Genotypes (G) 22 1652.77** 210.78** 0.59** 28.74** 6.44** 2.82

Environment (E) 2 18595.41** 340.58** 5.64** 5.65 45.00** 7.46**

G × E 44 332.21** 338.78** 0.24** 7.49** 2.32 1.49

Environments (linear) 1 37191.13** 681.17** 11.28** 11.27 90.02** 49.91**

G ×E  (linear) 22 455.52** 35.52** 0.37** 6.75 1.66 1.64

Pooled devation 23 199.81** 30.64** 0.11** 7.88 2.85 1.27

Pooled error 132 73.66 7.80 0.04 5.84 3.05 2.02

*,**  Significant at 5 and 1 per cent probability levels against pooled error



20 x DHY 286-1 which showed significant deviation from

regression. 

Number of bolls per plant : In conventional method, the

parents viz., LH 900, LRK 516, G.Cot.10 and DHY 286-1

recorded high mean values, approximately unit regression 

coefficient (bi) and lower deviation from regression values. 

Among the crosses, 76 IH 20 x G.Cot.10, 76 IH 20 x DHY

286-1, LH 900 x G.Cot.10, G(B) 20 x G.Cot.10 and G(B)

20 x DHY 286-1 recorded high mean values, nearer to

unity bi value and high value of S2di. 

Boll weight : The parents viz., LRK 516 and LRA 5166

registered high mean values, regression coefficient equal

to approximately unity and low deviation from regression

in conventional method. In conventional crosses, PH 93 x

DHY 286-1, LRA 5166 x DHY 286-1 and G(B) 20 x DHY

286-1 registered high mean values with nearer to unity bi

and low deviation from regression. 

Ginning percentage (%) : In conventional method, the

parents PH 93 and LRK 516 recorded highest ginning

percentage with less than one regression coefficient and

low deviation from regression. Among crosses, PH 93 x

DHY 286-1 and LRA 5166 x G.Cot.10 showed highest

mean with regression coefficient less than one and low

deviation from regression. 

2.5 per cent span length (mm) : The parent LH 900

showed high mean value with approximately equal to one

regression coefficient and low deviation from regression.

The parents G.Cot.100 and LRA 5166 recorded highest

mean values with bi greater than one and low S2di value.

In conventional crosses, 76 IH 20 x DHY 286-1, PH 93 x

G.Cot.10, LRA 5166 x DHY 286-1 and G.Cot.100 x DHY

286-1 registered high mean with nearer to one regression

coefficient and low values of deviation from regression. 

Fibre strength (g/tex) : The  parent LRK 516 recorded

high mean value with nearer to one regression coefficient

and low deviation from regression, whereas the parents

G.Cot.100, G.Cot.10 and DHY 286-1 registered highest 

mean with less than one bi and low deviation from

regression. In conventional crosses, LH 900 x G.Cot.10,

LRK 516 x DHY 286-1, G(B) 20 x DHY 286-1 and

G.Cot.100 x  DHY 286-1 crosses recorded high mean
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Table-3 : Stability parameters of different genotypes for ginning percentage (%), 2.5 per cent span length (mm) and fibre strength (g/tex)

Genotypes ginning percentage (%) 2.5 per cent span length (mm) fibre strength (g/tex)

Mean bi S2di Mean bi S2di Mean bi S2di

76 IH 20 31.59 -0.32 -1.83 23.15 1.62 -0.99 17.57 1.87 -0.52

LH 900 34.77 -0.73 -1.81 23.46 1.00 -1.01 16.48 2.92 -0.32

PH 93 41.26 -0.31 3.03 22.28 1.33 -0.72 17.89 0.33 2.05

LRA 5166 35.38 -2.57 -1.78 24.56 1.49 2.88 18.18 -0.64 1.85

LRK 516 37.03 -0.48 -1.38 25.62 -0.18 -2.25 19.08 0.84 -0.42

G(B) 20 34.90 -5.69 -0.33 25.14 0.65 -0.52 18.91 -0.93 -0.66

G.Cot. 100 33.67 3.28 -0.15 27.30 1.52 1.04 19.59 -0.17 -0.67

G.Cot. 10 36.08 0.31 -1.19 23.23 0.54 2.35 18.36 0.04 0.06

DHY 286-1 36.33 -0.77 4.46 24.91 0.50 -0.66 20.17 2.00 0.01

76 IH 20 x G.Cot.10 36.86 9.33 16.43** 24.39 0.55 -0.03 18.84 1.71 0.20

76 IH 20 x DHY 286-1 35.82 4.48 19.84** 24.11 1.09 -0.23 17.67 1.42 -0.64

LH 900 x G.Cot.10 34.96 6.76 0.03 23.97 -0.01 -1.00 18.69 0.82 3.07**

LH 900 x DHY 286-1 34.77 -0.19 6.99* 22.54 1.51 -0.66 19.13 1.34 -0.66

lphaPH 93 x G.Cot.10 41.57 1.70 -1.02 23.67 1.09 -0.33 19.08 1.89 -0.67

PH 93 x DHY 286-1 44.50 -0.71 0.83 24.59 1.40 0.18 17.92 4.42 9.42**

LRA 5166 x G.Cot.10 39.14 0.46 -0.79 25.99 -0.56 -0.53 18.84 1.98 2.22

LRA 5166 x DHY 286-1 33.84 3.97 -0.72 25.07 1.20 -0.97 19.99 3.97 -0.61

LRK 516 x G.Cot.10 34.14 5.89 52.21** 26.34 1.53 2.97 20.82 2.88 -0.67

LRK 516 x DHY 286-1 36.20 5.61 4.27 23.36 1.82 1.63 18.68 0.76 -0.64

G(B) 20 x G.Cot.10 34.85 -0.70 -1.82 24.07 0.45 4.62** 19.83 1.45 -0.27

G(B) 20 x DHY 286-1 32.72 1.39 -0.91 22.88 1.18 3.30 19.07 1.11 1.06

G.Cot.100 x G.Cot.10 32.11 -2.22 43.97** 27.27 1.91 10.46** 20.38 0.71 0.05

G.Cot.100 x DHY 286-1 37.48 -1.40 -1.84 26.83 1.37 18.18** 18.90 0.75 0.68

Mean 36.08 - - 24.55 - - 18.92 - -

S.E. + 1.98 4.00 - 1.19 0.85 - 0.79 1.40 -
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values with nearer to one regression coefficient and lower

values of deviation from regression coefficient.

It was con cluded that seed cot ton yield and its

re lated traits may be taken into ac count while se lect ing/

eval u at ing ge no types for sta bil ity per for mance across the

en vi ron ments. Tak ing into ac count of all the pa ram e ters of 

sta bil ity it can be in ferred that among the par ents LH-900,

LRK-516, G(B) 20, G.Cot.100, G.Cot.10 and DHY 286-1

re corded high mean val ues with nearer to one re gres sion

co ef fi cient and low de vi a tion from re gres sion ex cept G(B)

20 which showed sig nif i cant de vi a tion from re gres sion

and LH-900 x G.Cot.10, PH-93 x G.Cot.10, LRK-516 x

DHY 286-1, G(B) 20 x G.Cot.10, G(B) 20 x DHY-286-1,

G.Cot.100 x G.Cot.10 showed high mean val ues with

ap prox i mately equal to one re gres sion co ef fi cient and low

de vi a tion from re gres sion. These ge no types can be

con sid ered as most sta ble and can be rec om mended for

wider adapt abil ity.
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