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ABSTRACT

An experiment was executed during Kharif 2021 at Regional Agricultural Research Station, Lam, Guntur in
randomized block design (RBD) in two replications for estimation of combining ability of the parents and
gene effects and also the extent of heterosis using line x tester fashion design. Statistical data were collected
on the biometrical observations viz., days to 50% flowering, plant height (cm), number of monopodia/
plant, number of sympodia/plant, number of bolls per plant, boll weight (g), seed index (g), lint index (g),
Ginning Out Turn (GOT %), seed cotton yield (kg/ha) and lint yield (kg/ha). The lines GISV298 and SCS1207;
the testers, Lam GPC 501 and Lam GPC 355 exhibited positive General Combining Ability (GCA) effects for
the traits Ginning Out Turn (GOT%), Seed Cotton Yield (SCY) and Lint Yield (LY) signifying that these
were good general combiners. The cross combinations viz., TCH1837 /GP117, GISV298 /GP274, and SCS1207
/ GP117 expressed significant specific combining ability (SCA) effects for Seed Cotton Yield (SCY) and Lint
Yield (LY). The cross combination, SCS1207/ Lam GPC 355 was identified as the best hybrid combination
with high GCA and SCA for important traits like GOT, seed cotton yield, and lint yield coupled with
significant positive heterosis which can be further tested in multi-location testing at the station and all

India level.

Key words: Cotton, Line x Tester Analysis, General Combining Ability (GCA), Specific Combining Ability (SCA), and

Heterosis.

Introduction

Cotton is one of the important natural fibre crops
widely used in the textile industry, a source of ed-
ible oil and planted in more than 80 countries/re-
gions of the world. The main aim of the cotton
breeder is to develop high-yielding cotton varieties,
through heterosis breeding using selection and hy-
bridization methods in the available germplasm.
The association between genetic and non-genetic
components has complex nature. The selection of

plants with desirable traits depends on the objectives
of the breeder. At this juncture, for the development
of promising genotypes, it is essential to study the
genetic material for nature and the degree of corre-
lation between the seed cotton yield and other attrib-
uting traits. The study of the magnitude of variation
in a particular trait in each plant and its inheritance
to the next generation is of utmost importance for
the effective screening of the breeding population.
The combination of ability or productivity is the
combination of cross-line potential concerning the
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transfer of desirable genes to their progeny. The
ability of combination between two parents has
been classified into general combining ability, de-
fined as the average performance of a line in a series
of crosses, and specific combining ability is known
as performance in specific combination consanguin-
eous parents (Sprague and Tatum, 1942).

Hybrid cotton is growing in many countries like
China, India, Vietnam, and Myanmar (Ansari, 2011).
In India, Rajasthan, Haryana and Punjab, and West-
ern Uttar Pradesh of the North Zone, Gujarat,
Madhya Pradesh, and Maharashtra of the Central
Zone, Karnataka, Andhra Pradesh, and Tamil Nadu
of the South zone cover about 95% of the cotton area
and also contribute about 95% to the total cotton
production. Commercial cultivation of cotton hy-
brids has brought about substantial change in cotton
production in India in terms of quality and quantity.
Seed cotton yield is a complex polygenic trait gov-
erned by many genes whose individual effect is very
minor and greatly influenced by the environment.
Hence, the utmost importance should be given to
increasing the productivity of better-quality raw
cotton.

The evidence on combining ability for seed cotton
yield and its attributing traits guides to select of suit-
able parents and promising cross combination in a
breeding program. Based on combining ability and
gene action, parents and cross combinations can be
selected to get the best phenotypic performance.
Usharani et al. 2016 stated that the line x tester
analysis is one of the most important statistic-genetic
methods that offer existing information about the
general combing ability of parents (GCA) and the
specific combining abilities of their crosses (SCA).

Materials and Methods

The current investigation was executed at Regional
Agricultural Research Station (RARS), Lam, Guntur
during Kharif 2021 by using the experimental mate-
rial of three lines and six testers along with 18 F,
hybrids in Randomized Block Design (RBD) in two
replications to estimate general combining ability of
parents and specific combing ability of the F, hy-
brids. Each parent and F, hybrid were sown in two
rows of 6m in length each with a spacing of 105 x 60
cm. The necessary package of practices was imple-
mented to raise a healthy crop. Statistical data were
recorded on five randomly selected plants in all the
replications for the traits viz., days to 50% flowering,
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plant height (cm), number of monopodia/ plant,
number of sympodia/plant, number of bolls/plant,
boll weight (g), seed index (g), lint index (g), Gin-
ning Out Turn (GOT) (%), Seed Cotton Yield (SCY)
(kg/ha) and Lint Yield (LY) (kg/ha).

Statistical analysis: The collected data were sub-
jected to statistical analysis for ANOVA as proposed
by Gomez and Gomez (1984), heterosis and
heterobeltiosis according to Falconer (1989), and the
line x tester as recommended by Kempthorne (1957)
as implemented by Singh and Chaudhary (1979).
The significance of Heterosis was determined using
the least significant difference value (L.S.D) at 0.05
and 0.01 levels of probability according to Steel and
Torrie (1980).

Results and Discussion

The average performance of the hybrids and their
parents was presented in Table 1. The F hybrids,
SCS1207 / GP51, SCS1207 / GP355, GISV298 /
GP274, GISV298 / GP355, GISV298 / GP501 and
TCH1837 / GP117 were identified as top performers
for seed cotton yield, while the F hybrids, SC51207
/ GP355 followed by GISV298 / GP274, GISV298 /
GP355 exhibited high lint yield. The F hybrids,
GISV298 / GP355, SCS1207 / GP501, SCS1207 /
GP274 and SCS1207 manifested high ginning out
turn per cent. The tester Lam GPC 355 showed no-
table average performance by crossing with females
SCS 1207 and GISV 298 for seed cotton and lint
yield.

The lines and testers that have high GCA esti-
mates are considered the best general combiners for
that particular character while the F, hybrids that
are having high SCA effects are viewed as the speci-
fied best hybrid combination for the said trait.

To know the stake of each component; the rela-
tive role of females (lines), males (testers), and their
interaction (L x T) to whole genetic variance for dif-
ferent traits studied. The mean sum of squares for
combining ability for different traits was presented
in Table 2. Significant differences were observed due
to genotypes from the analysis of variance for all the
traits representing the existence of adequate vari-
ability in the experimental material. The parents
showed a significant mean sum of squares for the
traits, days to 50% flowering, plant height, number
of monopodia/plant, number of bolls/plant, boll
weight, seed index, and lint index whereas the F,
hybrids exhibited significant differences for all the
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traits except for seed index. The crosses (F, hybrids)

* * * * *
—_ O\ * N * % * * <
showed great significant variation for all the traits >~ g 5 E E i § E f ﬁ E % g 2
under study except for the seed index. The lines (L) - v LEII KL :§ g § LY
exhibited highly significant mean squares for the - CTRTER ¥R
traits days to 50% flowering, plant height, number of = =t o roio,
sympodia/plant, number of bolls/plant, boll o< ¢ g‘% = § @ SIS % ®x § )
weight, lint index, GOT % seed cotton yield, and lint @ § § % % ) E E § § ® o
yield while non-significant values were observed for
the number of monopodia/plant and seed index. In e whnii L bowx.
testers, highly significant variances were observed 8 < C2ARE SsS322l
for days to 50% flowering, plant height, the number BOEY T o@gtod
of monopodia/plant, boll weight, seed index, and .
lint index whereas non-significant variances were 5 |geshbkin & & Lo—me o
recorded for the number of sympodia/plant, the 2P 32283 Baihid B
number of bolls/plant, GOT, seed cotton yield and B oaaq 0T
lint yield. The relative impact of L x T interactions . 1 x
contributed maximum and significance to the total 3 %3 5 § 28 % % “«:; Q § § 3 E o
sum of squares for the characters except for the seed BET |3 8 - o E Sac o
index These results were in agreement with the find- g -
ings of Sivia et al. (2017). Significant differences were = | = ol i i i . BE oo
observed among parents, crosses, and parents vs £ | 2 2% |S2¥2% LIS ERY
crosses. This implied adequate genetic variability .2 2 PS4 Toe=eee
among the lines (L), testers (T), and their crosses (F, § P . .
hybrids), and hence general combining ability for £ |53 2 |[F2IRT 58388,
lines and testers was estimated and partitioned from 2’ 2 ek 22q 0 ¥ S22 § =
the sum of squares as general comingling ability & |~ ™~ CEREY RN TH
(mean squares of lines/females) and Specific Com- E 5 E x . . .
bining Ability (SCA) (mean squares of testers/ & 483 - 3 ‘é % ® § % E‘) “«:; § *g & g @ 2
males). The non-significance of mean squares of g L FaldEges onaings
GCA for lines as well as testers and significance of ,E:: & D ©
line x tester effect for most of the traits indicate the = >
predominance of both additive and non-additive 5|8 3 slobiby o, o0
gene actions (Chattha et al., 2018; Prakash et al.,, 2018 =5 | £ &8 AiBEEs SxdTss9
. c oSS0 o ocococo
and Chapara et al., 2020). The traits, days to 50% s|Z 5 e -e _
flowering, number of monopodia/plant, and seed £ = . %
index exhibited high GCA variances than SCA vari- & 2 E ~ g £, £ o § & & I o, :\o
ances, and GCA to SCA ratio more than unity sug- o ‘E“ %DE S = N < N AR S92 o I
gesting the preponderance of additive gene action in é = N G §
controlling these variables while superior SCA vari- é P E Lt fiEon g
ances were noticed with plant height, number of & | & ND %0 5 % 5RIL § i =
sympodia/plant, number of bolls/plant, boll 5 A PE03s TlAEe-—"| B
weight, lint index, GOT, seed cotton yield and lint gl o o e 9
yield signifying the non-additive gene action  § |7 O Bt A
(Usharani et al., 2016). The ratio of GCA to SCA less § ?
than unity confirmed the results and hence the selec- % | 7?3 = i‘:
tion of these traits should go through with popula- -2 ‘% 2 § > 5 iLQ
tion improvement approaches like recombinant se- =’ E g = B) g g <ol
lection in segregating generations. Z > g 32 PR 5 %
The proportional contribution of lines, testers, c: bt s % BEZ892 t 5 <J |2
and their L x T interaction (%) for various traitsin = | & 5 2 § 2 § g § § e g0 29 5
Gossypium hirsutum L was presented in table 3. The £ | & COERE £ESHmwalP
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line x tester effect was significant for all the traits - o i
except for the seed index while lines and testers ex- <& s § i
hibited the lowest contribution. Monicashree ef al. - » § S % g
2017 reported similar findings in their study. - ®
Combining ability ) S84 3
The GCA and SCA estimates for seed cotton yield 3 Ef § ; § E
and its attributing traits were given in Tables 4 and o
5. _ L o f o
Days to 50% flowering: The lines exhibited a GCA - § ) D § § =
range from -1.611 (SCS 1207) to 0.972 (TCH 1837), @ n
whereas among the testers the GCA ranged from - 3
1.528 (Lam GPC 51) to 1.139 (Lam GPC 117). The = 2 3~ IR % ©

. . . . = =3 T b0 — 0 AN o
negative estimates of GCA are essential for earli- S|2 g~ 5 g S
ness. Nine out of eighteen F hybrids showed de- S
sired negative SCA effects ranging from -1.889 to - § o x o <
0.222 for early maturity. The F hybridsie,SCS1207 g | gg® |52 3
/ Lam GPC 355 (-1.8999) and GISV298 / Lam GPC & |9 & 0o o
235 (1.472) were found as best specific cross combi- £ - .
nations for early maturity as these hybrids exhibited g = 'an § g X qQ
maximum negative SCA effects in the desirable di- £ | £~ |oc 2°
rection. At the GCA level, the female line SCS 1207 e x
and the male tester Lam GPC 51 exhibited signifi- ﬁ T 3E % o & %
cant negative GCA effects for days to floweringand & |2 g 4 |5 % S
performed significant negative SCA effects in their g ¥
F, hybrids through contribution as high x low, low ‘§ I~ X
x high, and low x low general combiners. gl& i £ 3 § = @
Plant height (cm): The lowest GCA values were E § ° g § Spagc)
observed by the line SCS 1207 (-7.528) and the high- & 0
est was recorded by TCS 1837 (5.472). Concerning T]:
males, the lowest value was noticed with the tester g” g E
Lam GPC 274 (-12.194) and the highest with Lam 3 - —§~ Elg¥iw
GPC 117 (12.472). For the trait plant height, ten F, :; § g % = R D
hybrids revealed positive SCA effects ranging from 3 Z Eo =
0.528 to 21.944, while negative SCA effects were ex- & . ks

. . N 0 0 & |7

pressed by eight crosses ranging from -0.472 to - 1 E5E |8¢9g% (8
24.222. The F, hybrids viz.,, GISV298 / Lam GPC51 & | & 2L 1828 |%
(21.944) followed by SCS1207 / Lam GPC 235 '8 B AR I
(13.361) and GISV298 / Lam GPC 274 (11.444) ex- & . ¥ ook g
pressed maximum positive SCA effects with high x g A el ‘*é
low, low x high and high x low GCA effects while % oo C%D
the cross combinations GISV298 / Lam GPC 235 fol- S |s INELER S
lowed by SC51207 / Lam GPC 51 exhibited negative g =
SCA for this trait. The cross combinations viz., GISV 2 z
298 / Lam GPC 235, GISV 298 / Lam GPC 117, SCS g g 3 )
1207 / Lam GPC 51, TCH 1837 / Lam GPC 274 with % ki g g
high x high, low x low and high x low GCA respec- 2 t;; = 5 g
tively exhibited negative SCA values which are use- = | & R é §
ful for the development of short-statured genotype. E g 5 ; X ué
Number of monopodia/plant: The GCA ranged E E % é”: :5) é &
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Table 4. The proportional contribution of lines, testers, and their L x T interaction (%) for various traits Gossypium hirsutum L.

LY
(kg/ha)

No of Boll Seed Lint GOT SCY
weight index Index (kg/ha)

Number

Plant Number

DFF

(%)

of of bolls/

Monopodia/ Sympodia/

height

(8) (8) (8)

plant

(cm)

plant

plant

Lines

-261.972**  -180.11**

-5.333**
2.167*
3.167**

-0.528*
0.639*
-0.111

-0.472
-0.306
0.778

-0.52**8
0.556**
-0.028

-0.583

2.028
1.861
-3.889**

0.194

0.111
-0.306*

5.472

2.056

0.972**
0.639**
-1.611**

TCH1837

87.389**

154.694*
107.278

6.333%*
-5.75

GISV298
SCS1207

Testers

92.722%*

-7.528

-18.194
-29.361
117.139**

66.944
-91.556

118.111

-2.25
0.083
4.417**
-3.25%*

-0.361
-0.028
0.306

-1.056
0.111

-0.028
-0.194
0.306
-0.361
0.139
0.139
0.305

0.167
-2.833

-0.139
-0.306
1.194
0.861

0.194
-0.639**

-5.694
-12.194

2.806

-1.528**

Lam GPC 51

-0.194
-0.194

0.306

Lam GPC 274
Lam GPC 501
Lam GPC 235
Lam GPC 355
Lam GPC 117

-0.222
-0.389
-0.389
1.944*
1.045
1.477

6
-5.333

0.194
0.694**

-142.36**

-222.222*
139.444
-10.722
137.806
194.886

-0.528
0.306

6.472

68.472
4.306

0.583

1.5
0.5

5.8
8.203

-4.306*
2.694
2.688
3.802

-0.139
-0.306
0.232
0.328

-3.861
12.472
10.42
14.735

0.472

0.417

0.306

1.139**
0.398
0.562

52.679
74.499

1.624
2.296

0.478

CD 95% GCA(Line)

0.676

0.431

CD 95% GCA(Tester)

**Significance at 1% level

*Significance at 5% level
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from -0.306 (SCS1207) to 0.194 (TCH 1837) for fe-
males whereas the testers exhibited a range from -
0.306 (SCS1207) to 0.194 (TCH 1837). The cross com-
binations, SCS1207 / Lam GPC 355 and TCH1837 /
Lam GPC 117 showed significant negative SCA for
the number of monopodia/plant with low x low
and high x low GCA respectively. Most of the hy-
brid combinations with the line SCS 1207 exhibited
zero monopodia/plant which is desirable for high-
density planting systems. Eleven hybrids out of
eighteen showed zero monopodia per plant which
was in the desirable direction. One hybrid SC51207
/ Lam GPC 274 showed a significant positive SCA
effect for this trait.

Number of sympodia/plant: The lines exhibited
GCA range from -3.389 (SCS1207) to 2.028 (TCH
1837), while testers” GCA ranged from -4.306 (Lam
GPC 355) to Lam GPC 117 (2.694). The SCA effects
ranged from -8.528 to 6.722. Nine hybrids out of
eighteen expressed positive SCA effects for this trait
along with high x high, high x low, low x high, and
low x low GCA effects. The cross combination,
SCS1207 / Lam GPC 117 (low x high GCA) exhib-
ited the highest significant positive SCA (6.722) for
this trait.

Number of bolls/plant: For this trait, a GCA range
of -5.75 (SCS 1207) to 6.333 (GISV 298) was observed
for females while testers expressed a range of -5.333
(Lam GPC 235) to 6.000 (Lam GPC 501). Twelve
cross combinations expressed positive SCA effects
ranging from 0583 to 17.417, while leftover six F1
hybrids exhibited negative SCA effects (-28.167 to -
4.083). Highly significant positive SCA effects were
manifested by the F1 cross combination i.e. SC51207
/ Lam GPC 117 (17.417) followed by GISV298 /
Lam GPC 235 (11.167) and TCH1837 / Lam GPC
117 (10.75) with low x high, high x low and low x
high GCA effects.

Boll weight (g): For boll weight, the GCA for lines
ranged from -0.528 (TCH 1837) to 0.556 (GISV 298)
whereas testers exhibited a range of -0.361 (Lam
GPC 235) to 0.306 (Lam GPC 501). Positive SCA ef-
fects ranging from 0.028 to 1.028 were shown by ten
F, hybrids, whereas the rest eight F, crosses exhib-
ited negative SCA values (-1.556 to -0.139). A signifi-
cant positive SCA effect was possessed by the F1
hybrid TCH1837 / Lam GPC 117 (1.028) followed
by TCH1837 / Lam GPC 501 (0.861). Therefore, par-
ents with low x high GCA effects produced F, hy-
brids with desirable SCA effects for this trait.
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Seed Index (g): Overall, the highest
positive GCA effects of 0.078 (SCS
1207) and 1.944 (Lam GPC 117) and

the least -0.472 (TCH 1837) and -1.056
(Lam GPC 51) were expressed by the

females and males respectively. Eight
F, hybrids revealed positive SCA with

a range of 0.222 to 1.889, while nega-
tive SCA values (-1.528 to -0.028) were
noted in ten F, hybrids. However, F,
hybrids SCS1207 / Lam GPC 51
(1.889), SCS1207 / Lam GPC 117
(1.389) and GISV298 / Lam GPC 355
(1.306) were identified as best specific
combiners by having maximum SCA
effects. In the above F, hybrids, the line
SCS 1207 and tester Lam GPC 117
were having high positive GCA effects
while the line GISV 298 and the tester
Lam GPC 51 and Lam GPC 355 exhib-
ited low positive GCA effects.

Lint Index (g): Among the lines, the
maximum GCA effects were observed

by GISV 298 (0.639) and while the least

was exhibited by TCH 1837 (-0.528)
whereas, among the testers, Lam GPC
177 (0.306) and Lam GPC 235 (-0.528)

expressed maximum GCA and mini-

mum GCA respectively. For the lint
index, eight F, hybrids revealed posi-
tive SCA with a range of 0.278 to 1.361,
while negative SCA values (-2.306 to -

0.056) were exhibited by ten F, hy-

brids. The F, hybrid TCH1837 / Lam
GPC 117 (1.361) exhibited significant

positive SCA effects (1.361) followed
by SCS1207 / Lam GPC 117 (0.944),

TCH1837 / Lam GPC 501 (0.861) and
GISV298 / Lam GPC 51 (0.861) were

found as best specific combiners by
having maximum SCA effects. In the
above F hybrids, the lines (GISV 298)
and testers Lam GPC 117 and Lam
GPC 501 were having high GCA ef-
fects while the lines TCH 1837, SCS
1207 and the tester Lam GPC 51 exhib-

ited low GCA effects.

1 wngnsaiy wnidfissos) UI syreI) SNOLIBA JOJ SI9)$9) X SaUI| JO s)0ajJa Afiqe Sururquuod oy1adg *g a[qeL,

Ginning Out Turn (GOT) (%): Maxi-
mum GCA effect was noticed with the
line, SCS 1207 (3.167) while minimum
with TCH 1837 (-5.333). Among the
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testers, Lam GPC 501 exhibited the high- = £ 1 £ % % . x N
est GCA of 4.417 while the least was ex- - giogggﬁg(‘%@%%ggggﬁfm%
pressed by Lam GPC 235 (-3.250). Eight -2 ST HBESES00gR g0 = % a
F1 hybrids exhibited positive SCA effects _ L o '
ranging from 0.667 to 8.333. The F1 hy- E A R NV S G
brids viz, TCH1837 / Lam GPC 117 |3 |25 3S8RR8303ER%92rg
(8.333) followed by GISV298 / Lam GPC = Qa P R e '
235 (5.000) and GISV298 / Lam GPC 51 ¥ % % % % .
(4.000) expressed maximum positive 5 & IISTIIFTIRFTSS8 E s S o3
SCA with low x high and high x low | @ = I TEE T T T e PN S sl
GCA effects. Ten cross combinations ex- o - '
hibited negatlve. SCA values for this trait. & jé = § E R2es *g 38 % *@ t[\o Q= % = *8 52
Seed Cotton Yield (SCY) (kg/ha): For HET |RARRBTRE8WSS g @ =’ S
this trait, among lines, GCA ranged from g
-261.972 (TCH 1837) to 154.694 (GISV & 9 P f o ot Er o Lotf oo
. = | — o)y — o
298) whereas, in the testers, therange £ | g |S8RICNIBEREZTSTIRRZS
was from -222.222 (Lam GPC 235) to £ |¥ & %%‘@%ﬁ*#ﬁ%ﬁ,%**fﬁ,“‘:%””
139.444 (Lam GPC 355). For seed cotton §
yield, positive SCA effects were demon- £ | _ = LD S L - A S G
strated by ten F, hybrids ranging from 22 G i § § = § g S § % § S 3 § & ® E = &
5.472 to 539.806, while eight F, hybrids & | * S A AR L
exposed negative SCA effects (-591.361to  § .
-5.694). However, the highest needed § |5 % & 0+ S Bl o i T oo w0030 R
SCA effects were exhibited by the F1 hy- £ EE% 2:22&$§§@§§§§2;%@3
brids i.e., TCH1837 / Lam GPC 117 %o —
(539.806), SCS1207 / Lam GPC 51 5| . 3
(365.379), GISV298 / Lam and GPC 274 2 iéu_'"g HER RIS N L
(362.972) for seed cotton yield. Further, & | 3 CEa|CadddEIg s EE S S -SRET
these results revealed that low x low, 7 &
high x high, and high x low GCA paren- %
tal genotypes were involved in the mani- g . g L, . . .
1fqesta.’aonofdes1rableSC.AeffectsmFl < 2 o &E 888.%‘@!8%%888%8%%8%%
ybrids for seed cotton yield. 21 5°¢2o4 gggiﬂglggogoggigﬁﬁlgil
Lint Yield (kg/ha): The line SCS 1207 2| % 2 = ! -
(92.722) and GISV 298 (87.389) while the = ks
testers Lam GPC 501 (117.139) and Lam & | = & [ T R To N - O ¥ o < | 2
GPC 355 (68.472) revealed high positive 4 |25 |ZE3u 8002880538010 3
GCA effects for this trait. Nine out of 5| * e e 8
eighteen F, hybrids showed desired posi- . X xr oo et _E ot e % ox §
. . o0 o o* o o F
tive SCA effects ranging from 14.444 to 5 | & cehI¥sdezsgIagsI el |E
325.778 for this trait while rest nine hy- § Vol T TS T YT ala) e
brids showed negative SCA effects rang- & %
ing from -340.222 to -7.056. The F, hy- = LON=ZBDY NI Y O oo |
brids i.e., TCH1837 / Lam GPC 117 2 COoE RN SRR E R8N | ¢
(325.778), SCS1207 / Lam GPC 355 5 S SESE5ESESEnREEERE
(164.278), GISV298 / Lam GPC 235 & EEEEEEZEEEEEEEEEEE|D
(149.444), GISV298 / Lam GPC 274 £ S3S5555SSSS5SS88358588]¢
(144.944) and TCH1837 / Lam GPC 501 PR NN NN -
. . p s 5 mnmmmen RNV N0 D000 NN DNDNN|OQ
(133.444) were identified as best specific g | 2 e AR AAAASSSIIS|E
cross combinations for lint yield as these = | £ 5 5 5 5 5 5 5 § E E E 5 5 5 5 5 5 g 33
[ e FEEEEEEQUQUUOUOURRRRR R IP

hybrids exhibited maximum significant



REDDY ET AL 5233

positive SCA effects in the desirable di- = Pt o B E L F o~ F *
rection. At the GCA level, the female lines < %o S8J § B iaded E § E E & E
SCS 1207 and GISV 298 and the testers < TR T Y T A
Lam GPC 117 and Lam GPC 501 showed - s x . x x .
high positive GCA effects w}’ﬁle the fe- 5 < *% © E o ;\.1 R=E RPN <Y 288
male TCH 1837 and the males’ Lam GPC »Z SRR o CONTITgRSa
355, Lam GPC 235, and Lam GPC 274 ex- v b '
hibited low GCA effects and contributed r % £ox % g
their best F, hybrids through contribution ~ | & 9 SEAENL88a83 8 2 S8%x3
as low x high, high x high, high x low 5|9~ da T TggTEg 78T Tweo
and low x high general combiners. The 3 o o I
hybrids, TCH1837 / Lam GPC 117 fol- = | . 5 |fA oo R+ T N
lowed by SC51207 / Lam GPC51and 5|52 8 |SS2855885388 288083
GISV298 / Lam GPC 274 manifested high S| v FYw Teow o F el
specific combining ability for seed cotton é TR o E e ow
yield and lint yield. ElTin |zsigigzgisincsany
Among the lines, GISV 298 followed B E ggggg%gggﬁlgﬁgggg%%,
by SCS 1207, and among the testers, Lam 2 I ' I ' '
GPC 355 followed by Lam GPC 501 | » % Pt o ottt ownt oo
showed significant positive GCA effects 2 § P |S32388R3 S2883 E 88 o
for ginning out turn percent, seed cotton E‘ z BRI TangaTgT =
yield, and lint yield and were identified .-
as the best general combiners/pollinators & |5 3= 13N 2928%mwaca
for these traits. Theline SCS1207and the 5 | ST & | X d-qSod 8888990339
tester Lam GPC 501 were also identified § “ L ' ' L
for earliness, hence, these can be used for &
breeding programs with the objective of § 5 = el w o o N * woo
earliness and high yield. Among the par- 2 | g 5 %E FREF 2 E E s E o E S8RIYN2
ents, the lines viz., GISV 298, 5CS 1207 £|2 g & |8 TTANF I T a0 72 5aoq
followed by TCH 1837; the testers viz., § n
Lam GPC 501, Lam GPC 235, and Lam =& =
GPC 355 yielded high seed cottonyieldas & | 8 B w | ¥ o 0 _o9o & rtolo
well as lint yield. Concerning GOT (%), 3 g B %E « § e § § % § 7 E s § § § § § E § E
the line SCS 1207 and the testers, Lam F.é z E=|TS® coeme T R
GPC 235 and Lam GPC 117 exhibited 3 = 2
high GOT percent. %“Ef\ e MmO ts = | 2
In the current investigation, the spe- 'z E Y £ SOy N 2 g PN R AN 2 R
cific Fhybrid combinations with high x 5 | &&= | 7 T maig e v = =maa i ai) g
high and high x low general combiners T . . o « x| B
accomplished well for seed cotton yield / Tg ) % BRRrE8838858 *@ o B3 *g é £
ha, lint yield/ha, and GOT (%). £ |° s T TSRS TSI SE S T8 | B
Karademir ef al., 2016 and Chinchane et ~ %n
al., 2018, in their investigation, reported £ o IN — 10 < —
that having at least one good GCA parent é’-: 5’ :N: S 5 g 5 6 § E ® @ § o 5 E § @ § E
in the hybrid combinations produced ¢ SESEEN PEYEYRYIPPYYY j‘:
best-performed hybrids for seed cotton & EEEREEEZ2UCUUO0OCO00 N
yield as well as for other traits in cotton. g S85S5SSS8S E E E § E E E ;1% E E § § it
Hence, the traits like seed cotton yield/ 4 ; : : : : : NN N N N S S~ — §
ha, lint yield/ha, and ginning out turn | %%%%%%%ggggg%%%%%% =
. [} o i s s s R NN AN AN =)
percent could be further improved by us- 5 | & enflanflenlicnlicnlicnll-qi -l o A g R R R LRl I Y
ing the high general combiners. BT EEEREE000000R8I3R8ER1P
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Among all eighteen F, hybrids, TCH1837 / Lam
GPC 117 was the topmost cross combination with
desirable SCA effects for all the traits except for the
seed index involving high x high as well as high x
low and low x high combinations. The 2nd best scor-
ing F1 hybrids were TCH1837 / Lam GPC 117
(325.778), SCS1207 / Lam GPC 355 (164.278),
GISV298 / Lam GPC 235 (149.444), GISV298 / Lam
GPC 274 (144.944) and TCH1837 / Lam GPC 501
(133.444) which showed desirable SCA effects for
boll weight, ginning out turn, seed cotton yield /ha
and lint yield/ha. It was observed that the best F,
cross combinations were derived from at least one of
the parents with high/average GCA for a given
character in cotton. The females/ lines and males/
testers with needed GCA effects accomplished well
and exhibited extreme genetic variability in their F,
hybrid combinations. It was also noticed that for the
development of good hybrid combinations the par-
ents don’t need to always have high GCA. It was
evident that the parents with low GCA also contrib-
uted to yielding promising hybrids in the current
study. These findings are in agreement with Reddy
et al. 2017. These results indicated the non-additive
gene action for seed cotton yield, lint yield, and gin-
ning out turn hence, selection can be done in F-F;
generations for these traits.

Heterosis Estimates

Heterosis estimates are used to determine the de-
gree of phenotypic variance due to genetic variance.
Positive heterosis is generally considered desirable
for all studied traits, except days to 50% flowering
and the number of monopodia/plant. The estimates
of mid-parental and better-parental heterosis were
mentioned in Tables 6 and 7. In the current study the
results revealed that out of eighteen F, crosses, seven
crosses were promising and exhibited positive het-
erotic values relative to the better parent for seed
cotton yield and lint cotton yield. The F, hybrid
SCS1207 / GP355 exhibited positive better parental
heterosis for the number of bolls/plant, boll weight,
lint index, ginning out turn, seed cotton yield/ha,
and lint yield /ha and exhibited negative heterosis
for days to 50% flowering, plant height and the
number of monopodia in the desirable direction.
The F, hybrid, GISV298 / GP274 exhibited signifi-
cant positive heterosis for the number of sympodia/
plant, the number of bolls/plant, boll weight, lint
index, seed cotton yield /ha, and lint yield/ha. The
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crosses GISV298/GP51, GISV298/GP235, GISV298
/ GP274, SCS1207/GP51, SCS1207 / GP355 and
GISV298 / Lam GPC 274 were identified as promis-
ing crosses with positive mid/better parental het-
erosis for number of bolls/plant, boll weight, lint
index, seed cotton yield /ha and lint yield /ha. Simi-
lar results were reported by Bankar et al. (2018),
Khokhar et al. (2018), Patel and Patel (2018), and
Gnanasekaran et al., 2019.

Conclusion

The current study showed that non-additive gene
effects were important for attaining extreme im-
provement in quantitative traits.

The female lines GISV 298 and SCS 1207 and the
testers Lam GPC 501 and Lam GPC 355 were iden-
tified as the best general combiners, and their in-
volvement in F, hybrids SC51207 / Lam GPC 355,
GISV298 / Lam GPC 235, GISV298 / Lam GPC 274
showed the best performance for boll weight, gin-
ning out turn, seed cotton yield and lint yield traits
with positive better parental heterosis.

Therefore, these promising hybrids may be pre-
ferred for future heterosis breeding of cotton crop
improvement programs.

From the current study, the F, hybrid, SC51207 /
Lam GPC 355 was considered the best hybrid for
ginning out turn, seed cotton yield/ha, and lint
yield/ha with high GCA and high SCA coupled
with positive better parental heterosis. Hence, this
hybrid can be further tested in multi-location testing
at the station and the All India Coordinated Crop
Improvement program for commercial scale.
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