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Abstract- The 10 x10 half diallel cross investigation was carried out in order to determine gene action as well as general and specific combining ability in the material
studied. All the traits were predominantly controlled by non-additive type of gene action. The parents GBhv- 287 and 824 were found to be good general combiners for
seed cotton yield and most of the fibre quality traits, respectively. Variety GAM-165 had maximum number of dominant genes for oil content while GBhv- 283 had
maximum number of dominant genes for boll weight. Hybrid, GBhv-282 x G 27 had significant sca effects for seed cotton yield per plant with good fibre quality in
aspect of many fibre quality traits such as fibre strength, fibre elongation percentage and fibre maturity coefficient. 824 x G 27 proves superiority proved superior for
fibre length and fibre fineness for sca effects. 824 x GAM- 173 was useful for oil content improvement in future as it showed high sca effects.
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Introduction

Cotton occupies prominent place among commercial crops as it leads the destiny
of a large section of the farming community as well as that of a flourishing textile
industry. Cotton is also a heavily traded agricultural commodity. Through the
export of textiles, cotton contributes to broader national economic growth, as a
result of the significant multiplier effects deriving from employment and eamings in
the manufacturing sector. Cotton also plays a role in the feed and oil industries
with its seed, rich in oil (18 - 24%) and protein (20 - 40%). In India, cotton is
grown in 126.55 lakh ha with a productivity of 537 kg/ ha and total production of
400 lakh bales [1]. Cotton crop is mainly cultivated for fibre and oil. Fibre quality of
a specific cotton genotype is a combination of various characteristics, including
fibre length, fibre strength, fineness, and fibre elongation. These traits have their
distinctive importance in spinning, weaving and dying units [2]. Fibre length and
strength properties mainly influence textile processing [3]. In addition, fibre
uniformity is also of tremendous value to the textile industry. It is greatly correlated
with the efficient spinning and weaving processes, which convert the fibre into
fabrics. However, these traits are highly affected by the environment with special
reference to the fineness [4-5].

The developments in biotechnology have replaced our indigenous dipoid cotton
varieties with American Bt cotton. Cotton production has declined to 40 -50
percent in mainly two states viz. Punjab and Haryana, due to susceptibility of Bt
hybrids to white fly and leaf curl virus. Our native diploid cotton varieties are robust
and sturdy in nature that provides them resilience against biotic and abiotic stress
and produce well even in rainfed conditions. If fibre quality and yielding capacity of
diploid cotton varieties is improved, then they will be preferred by farmers under

abiotic, biotic stress and poor environment with low inputs and investment to fetch
good income. Present scenario of cotton farming necessitates that cotton
breeders to develop high yielding and better fibre quality native cotton varieties for
rainfed farming to sustain under abiotic and biotic stresses. To combine yield, fibre
quality and oil content we need to identify suitable genotypes and use them in a
crossing programme. Information on gene action and combining ability is
necessary for selection of desirable parents for exploitation of hybrid vigour and
transgressive expression to develop potential hybrids with a reasonable level of
stability. Diallel analysis is a mating design whereby the selected parents are
crossed in a certain order to predict combining ability of the parents and elucidate
the nature of gene action involved in the inheritance of traits. In combining ability
analysis, the entire genetic variability of each trait can be partitioned into GCA and
SCA as defined by Sprague and Tatum (1942) [6] and reciprocal effects as
outlined by Griffing’s (1956) [7]. They stated that GCA effects administer the
additive type of gene action whereas SCA effects are shown due to genes which
are non-additive (dominant or epistatic) in nature. The objectives of present study
was to evaluate general combining ability of parents and specific combining ability
of hybrids and estimate gene action in diploid cotton and selecting the superior
parents that can be used in breeding program of cotton.

Materials and Methods

The crossing block (Fo) and F+ field experiment was conducted at Main Cotton
Research Station (MCRS), Surat of Navsari Agricultural University (NAU), Navsari,
Gujarat (India). The present investigation was conducted during kharif 2011-12
(Foor crossing block) and kharif 2012-2013(F+).
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Genetic material and Field procedures

Ten diverse diploid cotton genotypes were selected as parents based on their
agronomic and technological performance out of which five cotton varieties
belongs to Gossipium herbaceaum species (GShv- 273/07, GBhv- 282, GBhv-
283, GBhv- 286 and GBhv- 287) and five cotton varieties from Gossipium
arboreum species (824, G 27, GAM-141, GAM-165 and GAM-173). Each parental
genotypes were planted in 4 meter long rows, adopting 120 cm and 40 ¢cm space
between and within rows, respectively, to ensure easy crossing and to handle
breeding material properly. In a half diallel mating design (excluding reciprocals),
crossing was operated in kharif 2011-12 to generate 45 F1 hybrids using hand
emasculation and pollination suggested by [8]. At crop maturity stage, the crossed
bolls were picked and ginned separately cross wise. During kharif 2012-2013, 45
F1, their parents along with a check viz. G Cot DH- 7 were raised in randomized
block design (RBD) with three replications, spaced 120 cm and 40 cm space
between and within rows, respectively. Recommended cultural practices for cotton
production for the location were carried out and crop was maintained under
uniform field conditions to minimize environmental variations to a maximum
possible extent.

Sampling Trait Measurements and Statistical analysis

Five plants were randomly selected on maturity from each replication for each
genotype and F+, the average value per plot was computed for recording
observations for eleven characters regarding seed cotton yield and its contributing
traits, fibre quality parameters and oil quantity. Fibre quality parameters namely

2.5 % span length (mm), fibre strength (g tex-1), fibre fineness (mv), fibre
elongation percentage (%), fibre maturity coefficient, short fibre index (SFI), fibre
uniformity ratio (%) were analyzed using High Volume Instrument (HVI) (Premier
Evolvics Pvt. Ltd., Coimbatore) in ideal condition (R.H. 6522 % and temperature
27+2°C) at CIRCOT, Regional Station, Surat. The oil content in cotton seed was
determined by Nuclear Magnetic Resonance (NMR) technique.

The data were subjected to ANOVA technique using INDOSTAT computer
software package individually for all the traits, to assess statistical differences
among F1 and their parental genotypes. The data were further subjected to
combining ability analysis as outlined by [7] Method-Il and Model-| (Fixed effect)
as described by [9)].

Results and Discussion

Mean performance

ANOVA revealed that variances due to parental lines were highly significant for all
the characters. The mean squares due to F1 hybrids showed significant variation
for all the characters except fibre maturity coefficient. In addition, the parents
versus hybrids component showed significant variation for all the characters
except fibre uniformity ratio and oil content. The analysis of variance [Table-1]
indicated that the mean squares of genotypes for all characters investigated were
significantly different that indicates the presence of variability among hybrids and
their parents, hence later analysis for combining ability was possible. Ashok kumar
and Ravikesavan (2013) [10] observed all the characters were significantly
different with parents and hybrids in upland cotton, and it confirmed our results.

2.5%

Table-1 Analysis of variance for biometrical traits from Half diallel analysis of intra- and interspecific diploid cotton

Fibre

Boll " ; Elonga . Fibre
Sm:urcle of SCY/Plant No. Of Bolls/ Weight Span gtex Micronaire tion Matgrl_ty Uniformity
variations Plant length Value Coefficient .
(9) (mm) Percen Ratio
tage
Replications 2 1.059 10.68 0.02 0.72 0.08 0.09 023 0.10 0.07 0.38 0.20
Genotypes 54 4703.52* 1027.40* 0.25* 17.96* 17.15% 1.38* 0.66* 0.001* 21.95* 15.11* 0.83*
Parents 9 744 60" 196.50* 0.16* 28.28* 15.75% 1.65" 0.76* 0.002+* 18.20% 39.87+* 0.84*
Hybrids 44 5193.64** 1096.95* 0.26™ 15.54* 15.00* 1.34* 0.50* 0.001 2281 10.23* 0.84*
ﬁ;m: s 1| 1876842 | 5u544% 042% | 3153 | 12443 | 066" 6.67" 0.02* 17.83* 6.98 0.05
Error 108 149.02 27.60 0.02 0.68 0.70 0.09 0.12 0.0006 0.31 327 0.09
SE+ 7.05 3.03 0.08 0.48 048 017 0.20 0.14 0.10 1.04 017

* k%

, ** significant at 5 per cent and 1 per cent levels of probability, respectively.

Characters

Seed cotton

Boll weight

2.5% span Fibre Fibre Fibre Fibre Short

Fibre

Table-2 Genetic components of variance and genetic contribution of parents and hybrids in a 10 x 10 F1 Halfdiallel cross of intra- and interspecific diploid cotton.
No. of bolls

oil

yield per plant (9) length strength fineness elongation maturity Fibre uniformity content
per plant (g) (mm) (3.2 (mv) percentage coefficient Index ratio (%)
g tex?) (%)

gea(9df) 1610.88* 405.40* 0.15" 10.37** 1.4 0.12% 0.02 10.52+*

sca (45d.f.) 1559.23* 329.88** 0.07* 541 5.27* 0.32+ 0.24* 0.04* 744+ 3.94 0.19*
Error (108 d.f.) 49.67 92 0.01 0.23 0.23 0.03 0.04 0.02 0.10 1.10 0.03
g2gca 130.10 33.01 0.01 0.85 0.64 0.09 0.01 0.0002 0.55 0.79 0.05
o2sca 1509.56 320.68 0.06 488 5.04 0.30 0.20 0.02 7.33 2.85 017
o2gcalo2sca 0.09 0.10 0.19 0.17 0.13 0.31 0.03 0.0001 0.08 0.28 0.33

*, ** significant at 5 per cent and 1 per cent levels of probability, respectively

Mean performance of parents and hybrids are presented in [Table-3] and [Table-
5], respectively. For yield and its contributing characters, G 27, GBhv- 286 and
GAM- 165 recorded high mean performance for no. of bolls per plant (42.82),
mean boll weight (2.62) and seed cotton yield per plant (97.70), respectively. In
present study, hybrid GBhv- 282 x G- 27 recorded higher mean performance for
no. of bolls per plant (97.40) and seed cotton yield per plant (223.15 g). GBhv-
283 x GAM-165 exhibited highest mean performance for mean boll weight (2.94

9)-

For fibre quality traits, parental line 824 was prominent for most of fibre quality
characters such as 2.5 % span length (30.1 mm), fibre strength (22.70 g tex-1),
fibre fineness (4.20 mv), fibre elongation ratio (6.20 %) and fibre maturity
coefficient (0.84 %). Genotype G 27, recorded highest mean performance for short
fibre index (6.50) and fibre uniformity ratio (56.00) in desirable direction. Highest
amount of oil was 17.48 percent was present in GAM- 141 genotype. Mean
performance for fibre quality and oil content indicated that arboreum cultivars were
superior in comparison to herbaceaum cultivars.
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Selection of hybrids can be done based on per se performance, although it is not
only criteria for selection of hybrids, sca effects and hybrid vigour for crosses also
considered when non-additive gene action is predominating. In present study,
hybrid GBhv- 282 x G- 27 recorded higher per se performance for no. of bolls per
plant (97.40) and seed cotton yield per plant (223.15 g) while highest mean value
for mean boll weight (2.94 g) was exhibited by cross combination, GBhv- 283 x
GAM-165.

Cross GBhv- 286 x 824 recorded high mean performance (32.00 mm) for 2.5
percent span length while for fibre strength GBhv- 283 x 824 showed high value
(24.10 g tex") for mean performance. In case of fibre fineness performance 824 x
G 27 excelled and recorded 3.80 mv value. GBhv- 282 x G 27 noticed on top for
fibre elongation percentage (6.60) as well as for fibre maturity ratio (0.88). For
Short fibre index, cross GBhv- 286 x GBhv- 287 was superior with a mean value
6.80. Cross combinations, GShv- 273/07 x GBhv- 283 and GShv- 273/07 x GBhv-
287 ranked first for fibre uniformity ratio and exhibited a value of 53.00. For oil
content, intraarboreum cross, 824 x GAM- 173 ranked first with 17.86 percent oil
content.

Effects of Gene Action
ANOVA for combining ability revealed mean squares of GCA for parental lines
were found significant for all of investigated traits except fibre maturity coefficient

revealing important role of additive type gene effects while mean squares of SCA
were observed significant for all of studied characters revealing role of non-
additive gene action (dominant or epistatic). [Table-2]. The magnitude of gca and
sca variances revealed that additive as well as non-additive gene action was
important for inheritance of seed cotton yield, its contributing traits, fibre quality
and oil content. Significance of both the variances had also been also suggested
by [11-12].

The higher SCA than GCA of a character indicates the preponderance of non-
additive gene action and vice versa. In the current study, analysis of combining
ability revealed that the variances for the sca were larger than gca those for all the
traits. The ratio of a2 gcal 02 sca showed that all the characters manifested less
than unity values, which indicated preponderance of non-additive genetic variance
for inheritance of these traits which could be exploited for the improvement of
these traits by heterosis breeding. Similar findings were reported by [13-17] in
cotton. Nimbalkar ef al., (2004) and Patel et al., (2009) [11 and 18] also reported
non additive type of gene action for seed cotton yield and its contributing traits in
diploid cotton. Non-additive gene action for fibre quality traits: fibre length, fibre
strength and micronaire value have been reported by [13,19-22]. Lukange et al.
(2007) [23] revealed additive gene effects for fibre strength and microanire value
and non-additive gene action for fibre length.

No. Of Boll 2.5% Span

PARENTS SCY

Micronaire

Table-3 Per se performance of parents for yield and its yield attributing characters in a 10 x 10 F1 Half diallel cross of intra- and interspecific diploid cotton

Short Fibre

Fibre Elongation

Bolls/pla | Weight length tex! Fibre Uniformit Oil (%;
U ntp (gs)’ (mg1) ’ HELD eI efficient Index Ratio ’ o

G. herbaceum

GShv-273/07 87.21 20.20 5.00 .

GBhv- 282 78.16 2.2 185 245 17.60 470 490 0.82 1240 51.00 16.01
GBhv- 283 58.14 26.22 2.24 25.1 18.80 4.50 5.40 0.82 13.20 49.00 17.14
GBhv- 286 5207 19.98 262 23.2 1730 5.60 5.10 0.84 15.60 49.00 16.75
GBhv- 287 78.73 33.88 2.33 256 18.90 5.10 5.40 0.84 1330 48.00 16.62

G. arboretum
824 8249 38.59 2.14 30.1 22.10 4.20 6.20 0.84 1030 44.00 16.88
G2 88.80 428 2.08 187 13.60 6.90 450 0.75 6.50 56.00 16.70
GAM- 141 81.33 3348 244 259 18.70 5.30 6.00 0.84 12.10 49.00 1748
GAM- 165 97.70 38.22 256 2.5 18.10 4.90 540 0.83 1340 43.00 1777
GAM- 173 53.68 2337 2.29 256 18.20 4.90 5.70 0.83 13.00 48.00 16.89

Check

G.CotDH-7 | 13334 [ 6575 [ 203 | 240 [ 1790 [ 610 ] 5,60 [ 08 | 1450 [ 4900 [ 1708

S. No. SCY/Plant |~ No. Of
Bolls/

plant

Boll
Weight

Parents

2.5% Span

g tex!
length
(mm)

Fibre
Elongation
Percentage

Short
Fibre
Index

Fibre
Uniformity
Ratio

Micronaire
Value

Maturity
Coefficie
nt

1 GShv-273/07 . -0.17 0.75" -0.26™ -0.02 0.03
2 GBhv- 282 11.19* 3 0.07 -0.04 0.23 -0.16* -0.05 -0.05 -0.57** 0.78* -0.24
3 GBhv-283 -12.87 -1.83™ 015 0.35" 0.32* 047 -0.02 0.12 -0.63" 045 0.004
4 GBhv- 286 9.97 -4.59™ 0.03 -0.24 -0.22 -0.06 -0.10 0.13 041" 0.11 -0.10*
5 GBhv- 287 17.50* 7.52" 0.05™ 0.86™ 0.72* 0.3 0.15" 0.37 -1.02* 0.03 -0.03
6 824 6.88" 4.64" 0.1 1.44% 0.84" -0.32™ 0.14* 0.22 -0.61* -1.22% 0.04
7 G2r 12.35" 8.95" -0.18™ AL -1.92% 0.75" 047 -1.05% 0.63" 112+ 013"
8 GAM- 141 -0.98 -0.06 -0.03 -0.01 -0.22 0.16™ 0.05 0.37 0.55™ 0.63* 0.25™
9 GAM- 165 -8.89" -5.25™ 0.07* 0.14 -0.46™ 0.06 -0.03 0.03 0.82" -1.33" 0.16"
10 GAM- 173 -15.23" -4.86™ | -0.15" -0.16 -0.03 015 0.05 0.53 1.02* -0.88™ 0.33™
SE@t 1.93 0.83 0.02 0.13 0.13 0.05 0.05 040 0.09 0.29 0.05
S.E. i-g)* 2.88 1.24 0.03 0.20 0.20 0.07 0.08 0.60 0.13 043 0.07

¥ ** significant at 5 per cent and 1 per cent levels of probability, respectively.

Estimation of general combining ability effects for all the ten parents and specific
combining ability effects for 45 half diallel crosses for eleven characters with their
corresponding standard error are presented in [Table-4 and 5], respectively. The
results of GCA&SCA effects are presented as under;

The combining ability analysis gives useful information regarding selection of
parents based on the performance of their hybrids and further it helps for the
exploitation of heterosis. The estimate of gca effects showed that none of the
parental lines excelled as a good general combiner for all the characters, so it was

difficult to pick good combiners for all the characters together because the
combining ability effects were not consistent for all the yield components, possibly
because of negative association among some of the characters. This shows that
genes for different desirable characters would have to be combined from different
sources. In current investigation, combining effects were estimated in which
parental line GBhv- 287 recorded high GCA effects for seed cotton yield per plant.
Apart from this GBhv- 287 also showed high GCA effects for fibre quality traits viz.
fibre elongation percentage and short fibre index and proves its worthiness for

||Bioinfo Publications||

International Journal of Agriculture Sciences
ISSN: 0975-3710&E-ISSN: 0975-9107, Volume 8, Issue 59, 2016

3438



Combining Ability Analysis to Identify Suitable Parents ad Crosses for Seed Cotton Yield, Fibre Quality and Oil Content in Intra- and Inter-specific Diallel Crosses of Diploid
Cotton

Table-5 Per se performance and Specific combining ability effects of intra- and interspecific hybrids of diploid cotton for yield and yield contributing traits.
Crosses Seed cotton yield No. of bolls per plant Boll weight 2.5 per cent span length

per plant (g)

1 GShv-  273/07 x GBhv- 282 ! -19.04* . -8.44*
2 GShv- 273/07 x GBhv- 283 66.83 -18.78™ 29.69 6.91% 2.29 -0.13 251 113
3 GShv- 273/07 x GBhv- 286 69.81 -18.70™ 30.82 -0.02** 2.26 -0.04 252 -0.42
4 GShv- 273/07 x GBhv- 287 74.88 -41.09™ 26.73 -25.23* 281 0.50* 257 -1.02*
5 GShv- 273/07 x 824 151.28 4593 68.60 19.53** 2.20 0.05 213 0.04
6 GShv-273/07 x G 27 136.76 25.94* 71.70 18.32** 1.91 -0.18 251 1.38*
7 GShv- 273/07 x GAM- 141 123.67 2617 56.85 1248 217 -0.06 26.6 0.75
8 GShv- 273/07 x GAM- 165 96.00 6.41 39.78 0.60 242 0.09 282 2.0
9 GShv- 273/07 x GAM- 173 98.84 15.60 44.05 4.47 2.25 0.14* 21.7 2,00
10 GBhv- 282 x GBhv- 283 59.46 -37.33 22.66 -18.68" 2.65 0.26" 26.6 0.26
1" GBhv- 282 x GBhv- 286 76.78 -22.91% 34.60 -9.97+ 2.23 -0.04 253 -0.45
12 GBhv- 282 x GBhv- 287 85.87 -41.28™ 38.97 4771 2.20 -0.09 248 -2.01™
13 GBhv- 282 x 824 75.66 -40.87* 36.15 -17.66™ 2.09 -0.04 248 -2.62*
14 GBhv-282 x G 27 223.15 101.15™ 97.40 39.29" 2.29 0.23* 256 1.79*
15 GBhv- 282 x GAM- 141 152.33 43.66™ 62.00 12.90* 247 0.27* 276 1.62*
16 GBhv- 282 x GAM- 165 117.18 16.42* 4473 0.82 2.62 0.31* 285 2.38"
17 GBhv- 282 x GAM- 173 180.00 85.58" 83.86 39.55* 214 0.05 276 1.81*
18 GBhv- 283 x GBhv- 286 95.00 19.37* 39.08 5.45 242 -0.07 26.7 0.56
19 GBhv- 283 x GBhv- 287 9233 -10.76 42,68 -3.07 217 -0.20* 288 1.56*
20 GBhv- 283 x 824 158.33 65.86* 76.56 33.70* 2.07 0.14* 303 248
21 GBhv-283 x G 27 105.57 7.63 54.56 7.39% 1.94 -0.20* 238 -0.41
22 GBhv- 283 x GAM- 141 95.01 10.39 34.29 -3.87 2.76 0.48* 26.5 0.10
23 GBhv- 283 x GAM- 165 65.86 -10.85 241 -10.56™ 2.94 0.55* 248 172
24 GBhv- 283 x GAM- 173 73.99 3.63 38.27 490 1.95 -0.22** 217 1.48*
25 GBhv- 286 x GBhv- 287 111.00 5.01 50.94 1.95 218 -0.07 301 3.45%
26 GBhv- 286 x 824 122.22 26.85* 61.70 15.60** 1.98 -0.11 320 4.78*
27 GBhv- 286 x G 27 160.67 59.83* 79.59 29.19* 2.02 0.004 233 -0.32
28 GBhv- 286 x GAM- 141 89.60 2.08 48.35 6.95* 1.86 -0.30 259 0.12
29 GBhv- 286 x GAM- 165 54.93 -24.68™ 29.09 DAY 1.89 -0.38* 243 -1.50™
30 GBhv- 286 x GAM- 173 79.33 6.07 37.36 0.76 213 0.08 242 -1.43*
31 GBhv- 287 x 824 210.86 88.02* 93.09 34.88" 2.30 0.19* 291 0.78
32 GBhv-287 x G 27 146.73 1842+ 72.29 9.77% 2.02 -0.02 247 -0.02
33 GBhv- 287 x GAM- 141 150.57 35.58* 72.73 19.22** 2.07 0.11 214 0.52
34 GBhv- 287 x GAM- 165 128.74 21.69% 62.83 1451 2.05 -0.23* 268 -0.23
35 GBhv- 287 x GAM- 173 134.63 33.91% 68.84 20.12* 1.96 -0.11 28.0 127
36 824 x G 27 73.16 -44 .53 35.85 -23.79* 210 0.22* 304 5.14*
37 824 x GAM- 141 73.00 -31.37 38.23 -12.40 1.90 -0.12 223 -5.16™
38 824 x GAM- 165 81.64 -14.81% 42.37 -3.07 1.93 -0.19* 218 -5.80™
39 824 x GAM- 173 54.50 -35.61%* 32.53 -13.31 1.68 -0.23** 252 -2.10%
40 G 27 x GAM- 141 70.10 -39.73* 39.52 -15.42** 1.77 -0.19* 248 0.95
4 G 27 x GAM- 165 86.33 -15.59* 4590 -3.84 1.88 0.18* 240 0.04
42 G27x GAM-173 51.16 4442+ 31.50 -18.64** 1.62 -0.22+* 211 -2.59™
43 GAM- 141 x GAM- 165 92.14 3.54 50.87 -10.13* 1.81 -0.39 2741 0.94*
44 GAM- 141 x GAM-173 62.28 -19.97** 36.06 -5.08 1.73 -0.25* 26.2 0.38
45 GAM- 165x GAM-173 58.20 0.12 2911 -6.83 1.99 -0.10 254 -0.61
SEst 6.49 2.79 0.07 0.44
S.E.sj-sigt 9.54 411 0.10 0.65
S.E.si-shyt 9.10 3.92 0.10 0.62

*, ** significant at 5 per cent and 1 per cent levels of probability, respectively.
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Table-5 continued..

Crosses Fibre fineness (mv) Fibre elongation percentage (%) Fibre maturity coefficient

Fibre strength (3.2 g tex) ‘

1 GShv- 273/07 x GBhv- 282
2 GShv- 273/07 x GBhv- 283 20.30 -1.01* 4.80 0.02 5.50 -0.31 0.84 -0.75
3 GShv- 273/07 x GBhv- 286 2290 2.14% 440 -0.52* 5.60 -0.14 0.84 -0.50
4 GShv- 273/07 x GBhv- 287 2040 1.31% 4.80 -0.05 5.50 0.49™ 0.84 -1.00
5 GShv- 273/07 x 824 2340 1.57% 450 0.13 6.20 0.23 0.85 0.58
6 GShv-273/07 x G 27 18.60 -047 6.20 047+ 5.90 0.24 0.86 2417
7 GShv- 273/07 x GAM- 141 20.80 0.03 5.00 -0.14 5.90 0.01 0.85 0.00
8 GShv- 273/07 x GAM- 165 2190 1.37% 5.10 0.05 6.50 0.69* 0.86 1.33
9 GShv-273/07 x GAM- 173 21.20 0.24 5.10 -0.03 6.20 0.31 0.85 017
10 GBhv- 282 x GBhv- 283 21.00 0.18 4.60 -0.34* 5.90 0.12 0.84 -0.67
11 GBhv- 282 x GBhv- 286 18.30 -1.97+ 5.10 0.11 5.60 0.1 0.83 -142
12 GBhv- 282 x GBhv- 287 20.50 -0.71 4.90 -0.05 5.60 -0.36* 0.84 -0.92
13 GBhv- 282 x 824 2090 -0.41 4.90 0.17 5.80 0.14 0.85 0.67
14 GBhv-282 x G 27 2210 3.56* 6.40 0.57* 6.60 0.97* 0.88 4.50*
15 GBhv- 282 x GAM- 141 22.50 219" 5.60 0.36* 6.40 0.54* 0.87 2.08
16 GBhv- 282 x GAM- 165 21.20 1.20* 5.10 -0.08 6.30 0.53* 0.85 042
17 GBhv- 282 x GAM- 173 22.00 1.56** 5.10 -0.09 6.10 0.24 0.86 0.92
18 GBhv- 283 x GBhv- 286 19.80 -0.57 5.20 0.19 5.60 0.13 0.85 042
19 GBhv- 283 x GBhv- 287 21.80 0.52 5.50 0.56* 6.40 042 0.87 1.92
20 GBhv- 283 x 824 2410 267+ 4,60 -0.15 6.50 0.54* 0.86 1.50
21 GBhv-283 x G 27 19.20 053 6.50 0.68* 6.10 0.44* 0.87 3.3%
22 GBhv- 283 x GAM- 141 20.30 -0.08 5.20 -0.03 5.60 -0.28 0.85 -0.08
23 GBhv- 283 x GAM- 165 19.60 -0.53 5.00 -0.13 5.30 -0.50** 0.84 -0.75
24 GBhv- 283 x GAM- 173 23.00 244+ 5.20 -0.02 6.40 0.5+ 0.86 0.75
25 GBhv- 286 x GBhv- 287 20.80 0.04 5.50 0.45* 6.20 0.29 0.86 147
26 GBhv- 286 x 824 23.70 2.81% 430 -0.56** 6.20 0.31 0.84 -0.25
27 GBhv-286 x G 27 19.60 1.51% 6.00 0.07 6.30 0.72+ 0.86 2.58
28 GBhv- 286 x GAM- 141 20.60 0.77 4.80 -0.54** 5.90 0.09 0.84 -0.83
29 GBhv- 286 x GAM- 165 2140 1.85* 430 -0.94+* 550 -0.22 0.83 -1.50
30 GBhv- 286 x GAM- 173 18.50 -1.52% 6.10 077+ 6.10 0.30 0.86 1.00
3 GBhv- 287 x 824 22.50 0.67 4.90 0.08 6.50 0.36* 0.85 0.25
32 GBhv-287 x G 27 2140 2.34% 5.50 -0.36* 6.30 0.47% 0.86 2.08
33 GBhv- 287 x GAM- 141 21.60 0.83 450 -0.73* 6.20 0.14 0.84 -1.33
34 GBhv- 287 x GAM- 165 21.60 141 5.50 0.30 6.30 0.33 0.86 1.00
35 GBhv- 287 x GAM- 173 23.00 207 4.80 -0.46™ 6.40 0.34 0.85 -0.50
36 824xG27 22.00 2.84% 3.80 -1.87+* 6.10 0.29 0.82 -1.33
37 824 x GAM- 141 15.90 -4.97% 6.40 1.32+ 5.30 0.74* 0.84 -0.75
38 824 x GAM- 165 14.70 -5.92* 6.30 1.31% 5.30 -0.66™ 0.83 -1.42
39 824 x GAM- 173 20.30 -0.75 570 0.63* 570 -0.34 0.86 1.08
40 G 27 x GAM- 141 17.50 -0.60 6.10 -0.01 5.40 0.33 0.85 1.08
4 G 27x GAM- 165 18.90 1.05* 5.80 -0.25 5.70 0.05 0.85 1.42
42 G27x GAM-173 13.20 512+ 6.50 0.36* 4.90 -0.83+* 0.83 -1.08
43 GAM- 141 x GAM- 165 2020 0.64 5.90 0.4+ 6.40 0.53* 0.86 1.00
44 GAM- 141 x GAM-173 2340 341 5.40 -0.15 5.90 -0.06 0.87 1.50
45 GAM- 165 x GAM- 173 2140 1.65* 570 0.25 5.90 0.03 0.87 1.83
SEst 0.44 0.16 0.18 0.18
S.E.si-sint 0.65 023 0.27 0.27
S.E.si-sht 0.62 0.22 0.26 0.26

*, ** significant at 5 per cent and 1 per cent levels of probability, respectively.
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Table-5 continued..

Short Fibre Index Fibre uniformity ratio Oil content (%)

1 GShv- 273/07 x GBhv- 282 1040 0.11 51.00 039 16.58
2 GShv- 273/07 x GBhv- 283 10.60 0.15 53.00 1.95* 16.58 0.24
3 GShv-273/07 x GBhv- 286 12.30 0.82" 50.00 0.72 15.44 -0.80™
4 GShv- 273/07 x GBhv- 287 9.50 -0.56 53.00 2.36* 16.28 -0.03
5 GShv- 273/07 x 824 9.40 -1.06™ 50.00 0.61 15.93 -0.37*
6 GShv-273/07 x G 27 11.70 0.002 51.00 0.72 16.40 -0.07
7 GShv-273/07 x GAM- 141 11.60 0.02 48.00 -1.97* 16.97 0.38*
8 GShv- 273/07 x GAM- 165 8.00 -3.89* 51.00 1.53 16.37 -0.12
9 GShv-273/07 x GAM- 173 9.90 2.19* 49.00 0.72 16.17 -0.49*
10 GBhv- 282 x GBhv- 283 10.60 0.12 50.00 047 16.42 -0.16
1 (GBhv- 282 x GBhv- 286 11.00 0.51 51.00 0.86 16.84 0.36"
12 GBhv- 282 x GBhv- 287 14.00 3.91% 48.00 -2.05* 15.92 -0.63*
13 GBhv- 282 x 824 12.50 2.00 50.00 1.20 16.36 -0.18
14 GBhv-282 x G 27 12.00 0.27 49.00 214 17.29 0.59*
15 GBhv- 282 x GAM- 141 8.30 -3.36 51.00 1.61 16.80 -0.03
16 GBhv- 282 x GAM- 165 8.80 3142+ 49.00 0.1 16.30 -0.43*
17 GBhv- 282 x GAM- 173 9.20 -2.92* 50.00 0.86 17.52 0.62**
18 GBhv- 283 x GBhv- 286 10.20 -1.26 50.00 0.20 17.05 0.33*
19 GBhv- 283 x GBhv- 287 8.90 143 48.00 -1.72 17.05 0.26
20 GBhv- 283 x 824 7.00 -3.44% 49.00 0.53 15.99 -0.79*
21 GBhv-283 x G 27 13.00 1.33* 52.00 1.20 16.49 -0.46*
22 GBhv- 283 x GAM- 141 1110 -0.50 49.00 0.05 16.69 -0.38*
23 GBhv- 283 x GAM- 165 12.70 0.84* 50.00 1.45 1712 0.15
24 GBhv- 283 x GAM- 173 1040 -1.66** 48.00 -0.80 17.29 0.15
25 GBhv- 286 x GBhv- 287 6.80 -4.26* 50.00 0.61 16.74 0.05
26 GBhv- 286 x 824 7.20 -4.27** 46.00 2.4 16.84 0.16
27 GBhv-286 x G 27 13.60 0.89* 52.00 1.53 17.22 0.37*
28 GBhv- 286 x GAM- 141 12.90 0.27 48.00 0.72 17.39 0.42¢
29 GBhv- 286 x GAM- 165 13.90 1.00* 49.00 0.78 16.11 -0.76™
30 GBhv- 286 x GAM- 173 14.20 1.10% 49.00 0.53 16.63 -0.41*
3 GBhv- 287 x 824 7.00 -3.05* 51.00 2,95 16.45 -0.30
32 GBhv-287 x G 27 13.20 1.92% 49.00 -1.39 1747 0.55*
33 GBhv- 287 x GAM- 141 10.90 0.31 48.00 -0.64 16.76 -0.28™
34 GBhv- 287 x GAM- 165 10.00 147 50.00 1.86 1718 0.24
35 GBhv- 287 x GAM- 173 9.30 2.37* 49.00 0.61 17.52 0.41
36 824xG27 10.30 -1.39* 44.00 514 16.79 -0.12
37 824 x GAM- 141 15.90 4.29* 51.00 361 16.93 -0.10
38 824 x GAM- 165 16.70 4,82 51.00 411 17.56 0.63*
39 824 x GAM- 173 14.50 242% 47.00 0.14 17.86 0.76*
40 G 27 x GAM- 141 14.30 1.45% 48.00 -1.72 17.25 -0.05
4 G 27 x GAM- 165 15.60 2.49* 48.00 -1.22 16.86 -0.24
42 G27x GAM- 173 19.20 5.89™ 50.00 0.53 17.34 0.07
43 GAM- 141 x GAM- 165 11.80 -1.24* 47.00 047 16.63 -0.60™
44 GAM- 141 x GAM- 173 14.00 0.76* 46.00 -1.72 17.58 0.19
45 GAM-165x GAM-173 13.90 0.39 47.00 0.22 17.14 -0.16

SE* 030 0% 0.5

S.E.sj-sigt 043 1.41 023

S.E.ij-su* 0.41 1.35 0.22

* ok

, ™ significant at 5 per cent and 1 per cent levels of probability, respectively.
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yield and quality improvement in future breeding programme. For no. of bolls per
plant and mean boll weight, G- 27 and GBhv- 283 exhibited high GCA,
respectively. Aroboreum line 824 observed good general combiner for 2.5 percent
span length, fibre strength and fibre fineness. Therefore, line 824 was identified as
good source of favourable genes in improving fibre quality. Among the parents,
none of the parent showed positive significant GCA effects for fibre maturity
coefficient while GShv- 273/07 was good general combiner for fibre uniformity
ratio. For oil content most of arboreum cultivars showed significant GCA value
among them GAM- 173 was on top. However, an overall appraisal of general
combining ability effects revealed that, GBhv- 287 and 824 were good general
combiners for most of yield and fibre quality traits under study.

The specific combining ability value of any cross was helpful in predicting the
performance of the better parents. Out of 45 crosses 16 crosses exhibited highly
significant and positive sca effects for no. of bolls per plant. Among them, GBhv-
282 x GAM-173 and GBhv-282 x G 27 showed high sca effects for no. of bolls per
plant and have good x poor and good x good GCA effect parents, respectively. In
case of F1SCA effects for seed cotton yield per plant, 17 specific crosses showed
positive SCA effects ranging from -44.53 to 101.15, while maximum SCA effects
were gained by the hybrids GBhv-282 x G 27 (101.15) and GBhv-287 x 824
(88.02) and have good x good gca effects parents. Hybrids, GBhv-283 x GAM-
165 and GShv-273/07 x GBhv-287 possessed highest and significant sca effects
for mean boll weight.

Fibre length is the most important cotton fibre character, which determines the
amount by which fibres can overlap with one another. The greater overlapping, the
easier it is for the fibres to be bound together and result in better yam strength
[24]. Fibre fineness is another important fibre character affecting yam strength. It
contributes to the number of fibres in the cross-section of yarn. For 2.5 percent
span length and fibre fineness, cross 824 x G 27 (5.14) produced maximum sca
effects in desirable direction to respective traits. 824 was good general combiner
for both the characters while G 27 was poor general combiner for both the
characters. Highest significant sca effects for fibre strength (g tex) (3.56), fibre
elongation percentage (0.97) and fibre maturity coefficient (4.50) was recorded by
the cross combination, GBhv- 282 x G 27. Hybrids, GBhv- 286 x 824 and 824 x
GAM- 165 exhibited significant sca effects in desired direction for short fibre index
(-4.27) fibre uniformity ratio (4.11), respectively.

For oil content, eleven hybrids depicted significant positive sca effects. Among
them intra arboreum cross, 824 x GAM- 173 (0.76) recorded highest sca effect for
oil percent followed by cross, 824 x GAM- 165 (0.63). 824 was average general
combiner while, GAM- 173 and GAM- 165 were good general combiners for ol
content. Specific combining ability effects of these crosses were related with
general combining ability effects of their parents as they involved at least one
parent with high or average GCA effects for particular traits. Poor x good and good
X poor combinations produce high performing cross due to dominance effects. In
such situations recombination breeding is useful and could be exploited for
practical breeding which is expected to throw stable performing transgressive
segregants carrying fixable genes. Similar results have been reported by [13, 25-
217].

Conclusion

Cotton textile industry demands high amount of cotton with high quality cotton to
clothe ever increasing population, for this reason improvement of yield and fiber
quality is one of the important objectives of all cotton breeders. In this study, non-
additive gene effects were prominent for no. of bolls per plant, mean boll weight,
seed cotton yield per plant, 2.5 % span length, fibre strength, fibre fineness, fibre
elongation percentage, fibre maturity coefficient, short fibre index and fibre
uniformity ratio. Heterosis breeding will be worthy enough to improve above traits.
Aroboreum cultivars were good general combiner for major fibre quality traits (line
824) and il content (GAM- 165). For seed cotton yield per plant, herbaceaum
parental line GBhv- 287 was superior for GCA. Specific combining ability was
significant for seed cotton yield per plant and no. of bolls per plant with acceptable
fibre quality for fibre strength, fibre elongation percentage and fibre maturity
coefficient in GBhv- 282 x G 27. 824 x G 27 was superior for fibre length and fibre
fineness for sca effects. 824 x GAM- 173 would be useful for oil content

improvement in future as it showed high sca effects. Seed cotton yield was
negatively correlated with fibre quality and oil content. Several workers found that
hybrids superior with fibre quality traits were not good in seed cotton yield and
vice-versa [21, 28-30].
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