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Abstract: The present investigation was carried out to assess the expression of per se performance and heterotic
effect for fibre quality and seed oil content besides seed cotton yield, studied involving ten desi cotton (Gossipium
arboreum and G. herbaceaum) genotypes and their 45 cross combinations in half diallel analysis. F-; hybrids GBhv-
282 x G 27 (67.36%), GBhv- 287 x 824 (58.14%), GBhv- 282 x GAM- 173 (35.00%), GBhv- 286 x G 27 (20.50%),
and GBhv- 283 x 824 (18.75%) recorded highest per se performance and significant positive standard heterosis
while the maximum heterobeltiosis for seed cotton yield per plant was exhibited by the hybrid GBhv- 287 x 824
(155.60 %) followed by GBhv- 282 x G 27 (151.29%) and GBhv- 282 x GAM- 173 (130.30%). Similar trend of het-
erosis for numbers of boll per plant were observed in above hybrids. For fibre quality traits none of the cross showed
consistent high performance for all the characters. Cross GBhv- 283 x 824 was exhibited high standard heterosis for
2.5 % span length, fibre strength, fibre elongation percentage as well as for short fibre index (SFI) while cross GBhv-
286 x 824 were promising for 2.5 per cent span length, fibre strength and fibre fineness. In case of oil content intra-
arboreum crosses resulted as better crosses and among them cross combination 824 x GAM- 173 was best. Desi
cotton hybrids are having lower fibre quality and yield. So, improvement for yield and fibre quality of diploid native
varieties through heterosis breeding provided better hybrids for rainfed farming.
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INTRODUCTION varieties have ceded ground to the American vaseti

. inciole fib d ol ik and now the situation is exactly the reverse, cosgpa
Cotton is a principle fiber, crop and plays a Wide asa  y, hat of 1947. Indiamesi cotton is famous for its

gash_ crop In cor_nmerc% of rgan_y countries. %Otmﬂ PrO medicinal use due its absorbant ability and aparhf
uction, processing and frace in cotton goods Peovi surgical quality it is used general uses like texti
e_mployment to ab_out_ 60 million people in '”‘?'_'ap“’_' jeans, tea-coffee filters, fishing nets etc., whaolse
vides fibre for textile industry, cellulose frons ilint, oil mand is growing and the market price is very high
and protein rich meal from its seed (Ashok Kumatl an Des varieties have resistance to pest and disease and

Rav_ikesavan, 2011). The (_:otton_seed, a by—pro@ct, can be grown with little rain and are suitable doy-
an important source of edible oil. Cotton seedhis t land and mixed farming.

second largest source of vegetable ail in the wdrld Cotton breeders are trying to develop cotton viese

India, secondary source of edible oil production isthose well ada ; -
. : pt to poor environmental conditiond a
19.90 lakh tons. Cotton seed oil is generally adeisid roduce higher yields and better fiber quality glon

as hea_lthy vegetable oil. T_he physical af_‘d ch_emica ith increased tolerance to complexes of diseasds a
properties of cotton seed oil are well defined &md insect pests. Very less numberdeii cotton hybrids
natural form have no cholesterol and are very IoW i 4.4 released in India and the development of desiv
trans fatty acid and hence termed Bsdrt oil”. When ¢4, hybrid with high yield and fibre quality mec-
India got Independence, 97 per cent of the totHi-cu essary for Indian cotton farming.

vation was of Native diploidDes” cottons (varieties Heterosis is a performance of/f; genotypic combi-
of Gossyplum. arbpr(_aum L and G. herbaceum. L). nations and is useful in determining the most app+o
Gradually,desi varieties disappeared from the fields of ate parents for specific traits (Khahal., 2010). De-
Indian farmers with hybrids anBt cotton replacing \eonment of hybrid varieties is considered to be t

themhinda verybshort tIiTe. Tr]lisp]/ear, the cultioaat;;s quickest breeding method for exploiting the hetisros
reached an abysmal low of three per cent. to improve yield potential of crop plants. Hetesosas
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substantially remained as one of the significantetie  three replications.
opments in cotton breeding programs. The yield in-Sampling trait measurements and analysis:: In each
crease through intra- and inter-specific heterosisr genotypes and their cross combinations, data were
the better parent or best commercial cultivar (uisef recorded on five randomly selected plants per capli
heterosis) has been documented (Weial., 2002; tion for eleven characters namely, seed cottorlyiek
Yuan et al., 2002; Zhanget al., 2002; Khanet al. plant (g), numbers of bolls per plant, boll weiggh),
2007a). 2.5 % span length (mm), fibre strength (g ¥eXibre
Several studies have been reported on seeds trafts, fineness (mv), fibre elongation percentage (%)refib
little work has been reported on the genetics agtd h maturity coefficient, short fibre index (SFI), fduni-
erosis of cottonseed oil percentage in cotton inged formity ratio (%) and seed oil content. Fibre quali
A few reports in the literature (Khaet al., 2007b;  parameters were analyzed using high volume instru-
Ganapathy and Nadarajan, 2008; Shaemal., 2009; ment (HVI) (Premier Evolvics Pvt. Ltd., Coimbatore)
Khan et al., 2010) have determined that cotton geno-in ideal condition (R.H. 65+2 % and temperature
types differ in oil percentage. 27+2°C) at CIRCOT, Regional Station, Surdthe oil
Seed quality generally increases with high level ofcontent was determined by Nuclear Magnetic Reso-
seed oil but had inverse relationship with seedooot nance (NMR) technique.
yield. For a simultaneous selection of both quadityl Heterosis was estimated over the better parent &8P)
yield, knowledge of inter relationship between the per the standard procedure of Meredith and Bridge
components of quality and those of yield is a pre-(1972) and useful heterosis as per standard method
requisite. In cotton, heterosis studies for seeifono suggested by Rai (1978) over the standard check (SC
yield and other fiber properties are many, But iiow Data were analyzed using standard statistical soéw
the nature and extent of heterosis for oil conteiti (INDOSTAT) to work out the magnitude of heterosis
seed cotton yield and other traits are limited. expressed by the hybrids under evaluation ovenbette
Therefore, the present investigation objective was parent and standard check.
estimate genetic variation for mean performance of
parents and their hybrids and to estimate the #sffefc RESUL TS AND DISCUSSION
heterosis in Fcross combinations, to obtain informa- Evaluation of mean performance and heterotic effect
tion about heterotic potential as to develop hylwith  essential to know whether new hybrids are suitédile
improved yield, fibre quality along with high seed  direct exploitation or can be used to isolate taes-
content in diploid cotton Gossipium arboreum and  sjve segregants from subsequent generation to afevel
Gossipium herbaceaum). a new variety. The direct exploitation of hybridsr f
MATERIALSAND METHODS commercial production mginly depends_ upon the na-
ture and extent of heterosis. The magnitude ofrbete
Genetic material: The material used in present study sis of all cross combinations was worked out fotred
consisted of ten well adapted parental line ofagl characters over better parent and standard check.
cotton from diverse geographic origin, their 4&foss  (Table 3)
combination and one standard check (SC) G. Cot DHAnalysis of variance: The analysis of variance of
7. Ten parents included five lines @bssypium her- RBD revealed that mean sum of squares due to differ
baceum cottonviz. GShv- 273/07, GBhv- 282, GBhv- ences among the genotypes was significant forall t
283, GBhv- 286 and GBhv- 287 and five lines@f  characters studied, which indicates existence of su
arboreum cottonviz. 824, G 27, GAM- 141, GAM- stantial variability in the in the breeding matétmbe
165 and GAM- 173Table 1). exploited in the stud¢Table 2). The variance due to
Experimental design and field procedures: Thedes parents was highly significant for all the charaste
cotton cultivars and j/cross combinations were evalu- The mean square due to hybrids was significanaflor
ated in randomized blocklesign (RBD) with three the characters except fibre maturity coefficieng-S
replications at Main Cotton Research Station, Suramificance of variance in parents versus hybriderant-
(Gujarat) India. Each genotype was grown in a réw o tion provided adequacy for comparing the heterotic
4 m length adopting a spacing of 120 cm betweersrow expression for all the characters except for fibng
and 40 cm between the plants, so as to have l@splanformity ratio and oil content.
per row. Parents were crossed in a half-diallel Genetic variability in F; hybrids and their parents:
(excluding reciprocals) fashion durindparif 2011-12  The mean expression of 11 characters was recorded o
to generate a total 45 hybrids. The conventionaldha all 10 genotypes and 45 hybrids. All the genotypesb i
emasculation and pollination method developed byhybrids differ significantly for all the character§he
Dock and Moll (1934) was followed and crossed bolls mean performance of parents are presentefiabie-1
collected separately and ginned to obtainseeds. and the estimates of mean performance of hybrids ar
During kharif 2012-13, a set of 56 entries (10 parentspresented ifTable-3 along with magnitude of heterosis
and 45 I’'s and one standard check) were raised withover better parent (Heterobeltiosis) and standaetic
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Table 3. Per se performance and heterosis over better parent (B ytandard check (SC) for 11 different traitsaarding to
yield, fibre quality and oil content alesi cotton Gossypiumarboreum L. andG. herbaceum L.) hybrids.

Seed cotton yield/ plant (g)

No. of Bolls/ plant

Boll Weight (@)

I\Sl:i Crosses Mean BP sC Mean BP sC Mean BP sC
1T GShv-27307xGBhv 282 90.62 384  3203* 391 738 40527 231 5.48 13.79%
2 GShv-273/07 xGBhv-283  66.83  -2342*  -49.88" 9.89  -2560*  -54.85% 2.9 223 12.81*
3 GShv-273/07xGBhv-286  69.81  -20.01  -47.64™ . -22.76*  -53.13% 226  13.74%  11.33*
4 GShv-273007x GBhv-287 7488  -1419  -4384= 7& -33.02%  59.35% 281  20.60% 3842~
5 GShv- 273/07 x 824 15128 7335 1346 6860 OZ% 433 2.20 0.46 8.37
6 GShv- 273/07 x G 27 136.76 54007 257 7170 46™ 9.05 191 -1279%  -5.91
7 GShv-273007xGAM- 141 12367 41717  .7.25 5.8 4247  -1354* 217  -11.07*  6.90
8  GShv-273/07xGAM-165 9600  -173  -2800% @7 -0.31  -39.50% 242 547 19.21%
9 GShv-273/07xGAM-173 9884 1326  -2587 &0 1039  -33.01% 2.5 175 10.84*
10 GBhv- 282 x GBhv- 283 5046 2393 55417 .6 -46.34% 6554 265  1830%  30.54%
11 GBhv- 282 x GBhv- 286 7678 -177  -42.42% 3460 -18.05  -47.38% 223  -1489%  9.85
12 GBhv- 282 x GBhv- 287 85.87 9.08  -35.60% 3897 -7.70  -40.72% 220 5,58 8.37
13 GBhv- 282 x 824 75.66  -8.28  -43.26% 3615  -DA4 -4503% 2,09 2.34 2.96
14 GBhv- 282 X G 27 22315 151.20%  67.36™  97.40127.48%  48.14% 2.9 1010  12.81*
15 GBhv- 282 x GAM- 141 15233 87.30% 1425  62.00 46.85%  -5.70 2.47 123 2167~
16 GBhv- 282 x GAM- 165 11718 1995  -1212 4473 945  -31.96% 262 234 2906
17 GBhv- 282 x GAM- 173 180.00 13030 3500 8B. 98.60%  27.54% 214 -6.40 5.58
18 GBhv- 283 x GBhv- 286 95.00  63.40% -28.75% 88, 49.08%  -40.56  2.42 763 19.21%
19 GBhv- 283 x GBhv- 287 9233 1728  -30.75%  42.68 2597¢  -3509%  2.17 -6.87 6.90
20 GBhv- 283 x 824 15833 9193  18.75¢ 7656 983  16.44* 2.07 759 1.97
21 GBhv- 283 X G 27 10557 1888  -20.82% 5456 .42F  -17.02* 194  -13.39%  -4.43
22 GBhv- 283 x GAM- 141 9501 1682  -28.74% 3429 243  -47.85% 276  13.11% 3506
23 GBhv- 283 x GAM- 165 65.86  -32.50% 5061 24  -41.36%  -65.91% 294  14.84%  44.83%
24 GBhv- 283 x GAM- 173 73.99 2726  -4451% 3827 4599  -4179% 195  -14.85%  -3.94
25 GBhv- 286 x GBhv- 287 111.00  4099%  -16.75* ®O. 50.34%  -2253% 218  -1679%  7.39
26 GBhv- 286 x 824 12222 4816 834 6170 5986  -6.16 198  -2443% 246
27 GBhv- 286 X G 27 160.67  80.92% 2050 7959 5@  21.05% 202  -23.03%  -0.66
28 GBhv- 286 x GAM- 141 89.60  10.16  -32.80% 4835 44.43% 26477 186  -2001%  -8.37
29 GBhv- 286 x GAM- 165 5493  -43.77% -58.80 DB  -23.88¢  -5575% 189  27.86%  -6.90
30 GBhv- 286 x GAM- 173 7933 47.78*  -4050*  37.36 59.85% 43177 213  -1870% 493
31 GBhv- 287 x 824 210.86 155.60* 58.14* 9300 1120  4159% 230 129 1330
32 GBhv- 287 X G 27 14673 6523 1004 7229 888 9.94 202 -13.30%  -0.49
33 GBhv- 287 x GAM- 141 15057 85127 1292  72.73114.68%  10.62 207  -1516% 197
34 GBhv- 287 x GAM- 165 12874 3178  -3.45 6283 64.39%  -4.44 205  -19.92%  0.99
35 GBhv- 287 x GAM- 173 13463 7101 097 6884 0318  4.60 196  -1588%  -345
36 824 X G 27 7316  -17.62  -4513% 3585  -16.27 548~  2.10 2.02 3.28
37 824 x GAM- 141 7300  -1151  -4525% 3823  -0.94 -41.86% 190  -22.13%  -6.40
38 824 x GAM- 165 8164  -1643  -3877% 4237 978 -3556% 193  -2248%  -4.76
39 824 x GAM- 173 5450  -33.93% 50.13% 3253  -T3  -50.52% 168  -26.64%  -17.24%
40 G 27 x GAM- 141 7010 2106  -47.43% 3952 74,  -39.90% 177  -27.46%  -12.81*
41 G 27 x GAM- 165 86.33  -11.63  -35.25% 4590 7.2 -30.19%  1.88  -2656"  -7.39
42 G 27 x GAM- 173 5116  -42.39% -61.63% 3150 2643  5200% 162  -29.26%  -20.20%
43 GAM- 141 x GAM- 165 9214 568  -30.90% 5087 33.10%  22.63% 181  -29.30%  -10.84*
44 GAM- 141 x GAM- 173 6228 2243  -5320% 3606 7.73  -45.16% 173 2010  -14.78%
45 GAM- 165 x GAM- 173 5820  -40.43% 5635 20l  -23.84%  -5573% 199  -2227%  .1.97
SE. (d)+ 9.97 9.97 4.29 4.29 0.11 0.11
CD0.05 19.76 19.76 8.50 8.50 021 021
CD0.01 26.14 26.14 11.25 11.25 0.28 0.28

* ** Significant at 5 % and 1 % levels, respectiue
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Table 3 Contd.....

2.5 per cent span length

Fibre strength (g tex™)

Fibrefineness (mv)

'\Slg- Crosses Mean BP sc Mean BP sc Mean BP sC
1 GShv- 273/07 x GBhv -282 25.9 5.85* 8.06™  21.80 8.09* 21.97* 4.60 213 -2459%
2 GShv- 273/07 x GBhv- 283 25.1 -0.13 458 2030 660.  13.50% 4.80 7.41 -20.77*
3 GShv- 273/07 x GBhv- 286 25.2 6.18* 5.00 2290 538  28.12% 4.40 -12.00%  -27.87*
4 GShv- 273/07 x GBhv- 287 25.7 0.39 7.08* 2040 161.  14.15% 4.80 400  -21.31%
5 GShv- 273/07 x 824 27.3 -9.29% 13.89%  23.40 3.23  30.91% 450 7.94 -25.68%
6 GShv- 273/07 x G 27 25.1 5.62 4.44 1860  -7.76*  .104 6.20 24.00% 1.64
7 GShv- 273/07 x GAM- 141 26.6 2.70 10.83* 2080 .18 16.39% 5.00 0.00 -18.03*
8 GShv- 273/07 x GAM- 165 28.2 -1.05 17.50*  21.90 8.58* 22.53% 5.10 4.08 -16.39%
9 GShv- 273/07 x GAM- 173 27.7 8.20% 15.42% 2120 5.12 18.62% 5.10 4.08 -16.39%
10 GBhv- 282 x GBhv- 283 26.6 5.84* 10.83%*  21.00 1.80%  17.32%* 4.60 1.48 -25.14%
11 GBhv- 282 x GBhv- 286 25.3 3.27 5.42 18.30 378 223 5.10 9.22 -15.85*
12 GBhv- 282 x GBhv- 287 24.8 -2.99 3.47 20.50 8.27 14.53* 4.90 4.26 -19.67*
13 GBhv- 282 x 824 248  -17.70% 333 20.90 -7.78  6.95% 4.90 17.46%  -19.13*
14 GBhv- 282 x G 27 25.6 4.49 6.67* 2210 2552 23.65% 6.40 36.17* 4.92
15 GBhv- 282 x GAM- 141 27.6 6.56* 1500 2250 .9%%*  2551% 5.60 19.15%  -8.20*
16 GBhv- 282 x GAM- 165 285 0.00 18.75% 2120 W 18.62* 5.10 7.80 -16.94%
17 GBhv- 282 x GAM- 173 27.6 7.94% 15.14* 2200 034"  23.09% 5.10 9.22 -15.85%
18 GBhv- 283 x GBhv- 286 26.7 6.23* 11.25%  19.80 .15 10.61% 5.20 15.56%%  -14.75%
19 GBhv- 283 x GBhv- 287 28.8 12.50%  20.00%  21.80 15.32%  21.97* 5.50 22.22%  -9.84*
20 GBhv- 283 x 824 30.3 0.55 26.25%  24.10 6.17%  .Gu* 4.60 9.52 -24.59%
21 GBhv- 283 x G 27 23.8 -5.31 -0.83 19.20 1.95 267. 6.50 44.44% 6.56
22 GBhv- 283 X GAM- 141 26.5 2.19 10.28* 2030  ®7  13.41% 5.20 15.56%  -14.75%
23 GBhv- 283 x GAM- 165 248  -12.98% 333 19.60 0. 9.50* 5.00 11.11*  -18.03*
24 GBhv- 283 X GAM- 173 277 8.20% 15.42% 2300 222"  28.49% 5.20 15.56%  -14.75%
25 GBhv- 286 x GBhv- 287 30.1 17.58%  2542%  20.80 9.86* 16.20% 5.50 7.84 -9.84*
26 GBhv- 286 x 824 32.0 6.19% 33.33%*  23.70 441 2.80" 4.30 2.38 -29.51%
27 GBhv- 286 x G 27 23.3 0.43 -2.92 19.60  13.49* 9.68* 6.00 7.14 -1.64
28 GBhv- 286 X GAM- 141 25.9 0.00 7.92% 2060 996 15.08* 4.80 -9.43%  -21.31%
29 GBhv- 286 X GAM- 165 243 -14.62% 1.39 2140 .28 19.74% 4.30 -12.24*  -29.51%
30 GBhv- 286 X GAM- 173 24.2 -5.47* 0.83 18.50 1.46  3.35 6.10 24.49% 0.00
31 GBhv- 287 x 824 29.1 -3.43 21.25% 2250 -0.88  5.7D* 4.90 15.87%  -20.22%
32 GBhv- 287 x G 27 24.7 -3.52 2.92 2140  13.03* 19.55% 5.50 7.84 -9.84*
33 GBhv- 287 x GAM- 141 27.4 5.79* 14.17% 2160 .0@*  20.67* 450 -11.11*  -25.68*
34 GBhv- 287 x GAM- 165 26.8 -5.96* 11.67% 2160 4.26"  20.86* 5.50 1156  -10.38*
35 GBhv- 287 x GAM- 173 28.0 9.37% 16.67* 2300 1B5%  28.68* 4.80 2.04  -21.31%
36 824 x G 27 30.4 1.00 26.81*  22.00 -2.94 23.09* 3.80 -9.52%  -37.70%
37 824 x GAM- 141 223 -26.00% -7.08* 1590  29.81* -10.99** 6.40 52.38% 4.92
38 824 x GAM- 165 218  -27.65%  -9.17%* 1470 -35%  -17.69* 6.30 50.00% 3.28
39 824 x GAM- 173 252  -16.37* 5.00 2030  -10.43* 13.50% 5.70 35.71% -6.56
40 G 27 x GAM- 141 24.8 -4.25 3.33 17.50 -6.41 052. 6.10 15.72% 0.55
41 G 27 x GAM- 165 240  -15.67* 0.14 18.90 4.41 75 5.80 18.37% -4.92
42 G 27 x GAM- 173 211 -17.58%  -12.08% 1320 T7-Bl*  -26.26% 6.50 32.65% 6.56
43 GAM- 141 x GAM- 165 27.1 -4.91* 12.92% 2020 .08* 13.04% 5.90 20.41% -3.28
44 GAM- 141 x GAM- 173 26.2 1.29 931% 2340 2990  30.91% 5.40 10.20¢  -11.48%
45 GAM- 165 x GAM- 173 254  -10.88* 5.83* 2140 7557  19.74% 5.70 16.33* -6.56
S.E.(d) + 0.67 0.67 0.68 0.68 0.24 0.24
CD 0.05 1.34 1.34 1.35 1.35 0.48 0.48
CD0.01 1.77 1.77 1.79 1.79 063  0.63

* ** Significant at 5 % and 1 % levels, respectiue
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Table 3. Contd.....
c Fibre elongation percentage Maturity coefficient Short FibreIndex (SFI)
r osses
Mean BP sc Mean BP sc Mean BP sc

1 GShv- 273/07 x GBhv -282 5.70 1.79 1.79 0.84 0.00 -1.18 10.40 -16.13**  -28.28*
2 GShv- 273/07 x GBhv- 283 5.50 -1.79 -1.79 0.84  000. -1.18 1060 -19.70**  -26.90**
3 GShv- 273/07 x GBhv- 286 5.60 0.00 0.00 0.84 0.00 -1.18 1230  -11.51**  -15.17*
4 GShv- 273/07 x GBhv- 287 5.50 -1.79 -1.79 0.84  000. -1.18 9.50 -28.57*  -34.48*
5 GShv- 273/07 x 824 6.20 0.00 10.71* 0.85 1.19 00.0 9.40 -8.74* -35.17*
6 GShv- 273/07 x G 27 5.90 5.36 5.36 0.86 2.38 1.18 11.70 80.00**  -19.31*
7 GShv- 273/07 x GAM- 141 5.90 -1.67 5.36 0.85 119 0.00 11.60 -4.13 -20.00**
8 GShv- 273/07 x GAM- 165 6.50 16.07* 16.07** 0.86 2.38 1.18 8.00 -40.30%  -44.83**
9 GShv- 273/07 x GAM- 173 6.20 8.77 10.71* 0.85 91.1 0.00 9.90 -23.85*  -31.72*
10 GBhv- 282 x GBhv- 283 5.90 9.26 5.36 0.84 2.44 1.18 10.60  -14.52**  -26.90**
11 GBhv- 282 x GBhv- 286 5.60 9.80 0.00 0.83 -1.19  -2.35 11.00 -11.29%*  -24.14*
12 GBhv- 282 x GBhv- 287 5.60 3.70 0.00 0.84 0.00 1.18 14.00 12.90** -3.45
13 GBhv- 282 x 824 5.80 -6.45 3.57 0.85 1.19 0.00 250 21.36*™  -13.79*
14 GBhv- 282 x G 27 6.60 34.69* 17.86* 0.88 732 3.53 12.00 84.62  -17.24*
15 GBhv- 282 x GAM- 141 6.40 6.67 14.29** 0.87 3.57 2.35 8.30 -31.40%  -42.76**
16 GBhv- 282 x GAM- 165 6.30 16.67* 12.50* 0.85 42. 0.00 8.80 -29.03*  -39.31*
17 GBhv- 282 x GAM- 173 6.10 7.02 8.93 0.86 3.61 181. 9.20 -25.81**  -36.55**
18 GBhv- 283 x GBhv- 286 5.60 3.70 0.00 0.85 1.19 .000 10.20  -22.73*  -29.66**
19 GBhv- 283 x GBhv- 287 6.40 18.52* 14.29* 0.87 3.57 2.35 8.90 -32.58*  -38.62**
20 GBhv- 283 x 824 6.50 4.84 16.07* 0.86 2.38 1.18 7.00 -32.04*  -51.72*
21 GBhv- 283 x G 27 6.10 12.96* 8.93 0.87 6.10* 352, 13.00 100.00**  -10.34**
22 GBhv- 283 x GAM- 141 5.60 -6.67 0.00 0.85 1.19 .000 11.10 -8.26* -23.45*
23 GBhv- 283 x GAM- 165 5.30 -1.85 -5.36 0.84 120 -1.18 12.70 -3.79 -12.41%
24 GBhv- 283 x GAM- 173 6.40 12.28* 14.29** 0.86 63. 1.18 1040  -20.00**  -28.28**
25 GBhv- 286 x GBhv- 287 6.20 14.81% 10.71* 0.86 .32 1.18 6.80 -48.87**  -53.10**
26 GBhv- 286 x 824 6.20 0.00 10.71* 0.84 0.00 -1.18 7.20 -30.10**  -50.34**
27 GBhv- 286 x G 27 6.30 23.53* 12.50* 0.86 2.38 1.18 13.60 109.23* -6.21*
28 GBhv- 286 x GAM- 141 5.90 -1.67 5.36 0.84 0.00 1.18 12.90 6.61 -11.03*
29 GBhv- 286 x GAM- 165 5.50 1.85 -1.79 0.83 -1.19  -2.35 13.90 3.73 -4.14
30 GBhv- 286 x GAM- 173 6.10 7.02 8.93 0.86 2.38 181. 14.20 9.23* -2.07
31 GBhv- 287 x 824 6.50 4.84 16.07** 0.85 1.19 0.00 7.00 -32.04*  -51.72*
32 GBhv- 287 x G 27 6.30 16.67** 12.50* 0.86 2.38 1.18 13.20 103.08 -8.97*
33 GBhv- 287 x GAM- 141 6.20 3.33 10.71* 0.84 0.00 -1.18 10.90 -9.92%  -24.83*
34 GBhv- 287 x GAM- 165 6.30 16.67* 12.50* 0.86 38. 1.18 10.00 -24.81**  -31.03*
35 GBhv- 287 x GAM- 173 6.40 12.28* 14.29** 0.85 19. 0.00 9.30 -28.46*  -35.86**
36 824 x G 27 6.10 -1.61 8.93 0.82 -2.38 -3.53 10.3 58.46**  -28.97*
37 824 x GAM- 141 5.30 -14.52* -5.36 0.84 0.00 14. 15.90 54.37* 9.66**
38 824 x GAM- 165 5.30 -14.52* -5.36 0.83 -1.19 .32 16.70 62.14* 15.17*
39 824 x GAM- 173 5.70 -8.06 1.79 0.86 2.38 1.18 504  40.78* 0.00
40 G 27 x GAM- 141 5.40 10.00* -3.57 0.85 1.19 0.0 1430 120.00* -1.38
41 G 27 x GAM- 165 5.70 5.56 1.79 0.85 241 0.00 5.6@ 140.00** 7.59*%
42 G 27 x GAM- 173 4.90 -14.04* -12.50* 0.83 0.00 -2.35 19.20 195.38*  32.41*
43 GAM- 141 x GAM- 165 6.40 6.67 14.29% 0.86 2.38 1.18 11.80 -2.48 -18.62**
44 GAM- 141 x GAM- 173 5.90 -1.67 5.36 0.87 3.57 .32 14.00 15.70% -3.45
45 GAM- 165 x GAM- 173 5.90 351 5.36 0.87 4.82* 32 13.90 6.92* -4.14

S.E. (d) 0.28 0.28 0.02 0.02 0.45 0.45

CD 0.05 0.56 0.56 0.04 0.04 0.90 0.90

CD 0.01 0.74 0.74 0.05 0.05 1.19 1.19

* ** Significant at 5 % and 1 % levels, respectiue
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Table 3. Contd.....
S Fibreuniformity ratio Oil content (%)
No Crosses Mean BP sC Mean BP C
1 GShv- 273/07 x GBhv -282 51.00 0.00 4.08 16.58 162. -2.93*
2 GShv- 273/07 x GBhv- 283 53.00 3.92 8.16** 16.58 -3.27* -2.93*
3 GShv- 273/07 x GBhv- 286 50.00 -1.96 2.04 15.44 7.82** -9.60**
4 GShv- 273/07 x GBhv- 287 53.00 3.92 8.16** 16.28 -2.05 -4.68**
5 GShv- 273/07 x 824 50.00 -1.96 2.04 15.93 -5.63* -6.73**
6 GShv- 273/07 x G 27 51.00 -8.93** 4.08 16.40 01.8 -3.98**
7 GShv- 273/07 x GAM- 141 48.00 -5.88* -2.04 16.97 -2.92* -0.64
8 GShv- 273/07 x GAM- 165 51.00 0.00 4.08 16.37 887 -4.16**
9 GShv- 273/07 x GAM- 173 49.00 -3.92 0.00 16.17 .264* -5.33**
10 GBhv- 282 x GBhv- 283 50.00 -1.96 2.04 16.42 204 -3.86**
11 GBhv- 282 x GBhv- 286 51.00 0.00 4.08 16.84 0.54 -1.41
12 GBhv- 282 x GBhv- 287 48.00 -5.88* -2.04 15.92 4.21%* -6.79**
13 GBhv- 282 x 824 50.00 -1.96 2.04 16.36 -3.08* 224
14 GBhv- 282 x G 27 49.00 -12.50** 0.00 17.29 3.53 1.23
15 GBhv- 282 x GAM- 141 51.00 0.00 4.08 16.80 -3:89 -1.64
16 GBhv- 282 x GAM- 165 49.00 -3.92 0.00 16.30 3*2 -4.57**
17 GBhv- 282 x GAM- 173 50.00 -1.96 2.04 17.52 373 2.58
18 GBhv- 283 x GBhv- 286 50.00 2.04 2.04 17.05 30.5 -0.18
19 GBhv- 283 x GBhv- 287 48.00 -2.04 -2.04 17.05 .530 -0.18
20 GBhv- 283 x 824 49.00 0.00 0.00 15.99 -6.71%* .38
21 GBhv- 283 x G 27 52.00 -7.14* 6.12* 16.49 B9 -3.45*
22 GBhv- 283 x GAM- 141 49.00 0.00 0.00 16.69 -A52 -2.28
23 GBhv- 283 x GAM- 165 50.00 2.04 2.04 17.12 -3*66 0.23
24 GBhv- 283 x GAM- 173 48.00 -2.04 -2.04 17.29 80.8 1.23
25 GBhv- 286 x GBhv- 287 50.00 2.04 2.04 16.74 60.0 -1.99
26 GBhv- 286 x 824 46.00 -6.12* -6.12* 16.84 -0.24 -1.41
27 GBhv- 286 x G 27 52.00 -7.14%* 6.12* 17.22 2.81 0.82
28 GBhv- 286 x GAM- 141 48.00 -2.04 -2.04 17.39 510. 1.81
29 GBhv- 286 x GAM- 165 49.00 0.00 0.00 16.11 -8*34 -5.68**
30 GBhv- 286 x GAM- 173 49.00 0.00 0.00 16.63 -1.54 -2.63
31 GBhv- 287 x 824 51.00 6.25* 4.08 16.45 -2.55 693*
32 GBhv- 287 x G 27 49.00 -12.50** 0.00 17.47 461 2.28
33 GBhv- 287 x GAM- 141 48.00 -2.04 -2.04 16.76 124 -1.87
34 GBhv- 287 x GAM- 165 50.00 4.17 2.04 17.18 -3.32 0.59
35 GBhv- 287 x GAM- 173 49.00 2.08 0.00 17.52 3¥73* 2.58
36 824 x G 27 44.00 -21.43% -10.20% 16.79 -0.53 1.720
37 824 x GAM- 141 51.00 4.08 4.08 16.93 -3.15* .
38 824 x GAM- 165 51.00 15.91* 4.08 17.56 -1.18 81>
39 824 x GAM- 173 47.00 -2.08 -4.08 17.86 5.74** 5#*
40 G 27 x GAM- 141 48.00 -14.29* -2.04 17.25 2.3 1.00
41 G 27 x GAM- 165 48.00 -14.29* -2.04 16.86 Bl -1.29
42 G 27 x GAM- 173 50.00 -10.71** 2.04 17.34 2.66 1.52
43 GAM- 141 x GAM- 165 47.00 -4.08 -4.08 16.63 4B* -2.63
44 GAM- 141 x GAM- 173 46.00 -6.12* -6.12* 17.58 .50 2.93*
45 GAM- 165 x GAM- 173 47.00 -2.08 -4.08 17.14 58> 0.35
S.E.(d) 1.48 1.48 0.24 0.24
CD 0.05 2.93 2.93 0.47 0.47
CD 0.01 3.87 3.87 0.62 0.62

* ** Significant at 5 % and 1 % levels, respectiue
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(Standard Heterosis). Expression of heterosis for Fibre quality traits: In
Egtimates of heterosis recent years, more emphasis is laid on qualitytstrai

Expression of heterosis for yied and yidd attrib- ~ ffom seed cotton yield in diploid cotton. For 2.5 %
uting characters: The seed cotton yield of diploid cot- SPan length, 13 and 27 hybrids exhibited significan
ton is generally contributed by numbers of boll and N€terosis in desired direction over better parerd a

boll weight in intraspecific hybrids and numbers of Standard check repectively. Among them the cross

boll in interspecific hybrids (Singlet al., 1975 and GBhv-286 x GBhv- 287 (17.58 %) was superior for
Bhatade, 1983). heterobeltiosis and cross GBhv-286 x 824 (33.33 %)

Mean range for no. of bolls/ plant varied from 22.4 recorded maximum standard heterosis. The earlier re

(GBhv- 283 x GAM- 165) to 97.40 (GBhv- 282 x G searchers, _Jyotib_et al. (2010), Sekhz_;\r babet al.
27). Among 45 hybrids, 22 hybrids exhibited signifi (2011), Rajamanet al. (2009) and Patiét al. (2012)
cant positive heterotic effect over their respecipet- @S0 suggested improvement of fibre quality through
ter parent. The cross GBhv- 287 x 824 was assaciateheterosis as they recorded significant heterosislife

with maximum heterobeltiosis (141.22 %). Five hy- ferent fibre quality traits iGossypium spp.. -,
brids demonstrated positive siginificant standaed- h AS regards to the fibre strength, the heterobettios
erosis for no. of bolls/ plant. According to starala ranged from -35.10 to 29.81 and cross 824 x GAM-

heterosis, promising cross combinations for no. of14l (29.81 %) reported the maximum heterobeltiosis.
bolls/ plant were GBhv- 287 x 824 (41.59 %), GBhv- Cross combinations GBhv-283 x 824 (34.64 %), GBhv
282 x GAM- 173 (27.54 %) and GBhv- 286 x G 27 -286 x 824 (32.40 %), GShv-273/07 x 824 and GAM-
(21.05 %). High heterotic expression for this matar 141 X GAM-173 (30.91 %) were on the top position
trait would be useful for obtaining higher seedtaot for standard heterosis. The results corroborated th
yield. The significant heterosis for no. of bollsit  findings of Jyotibzet al. (2010) and Sekhar balstial.
(Gossypium spp.) which resulted in high yield was also (2011) for heterosis for the fibre strength traitGos-
recorded by Patiét al. (2009), Jyotibaet al. (2010), ~ SYPIUMSPP. _

Patel et al. (2010), Sekhar babet al. (2011) and FOr micronaire value, hybrid GBhv-286 x GAM-165 (-
Ashokkumar and Ravikesavan (2013). 12.24 %) observed maximum heterobeltiosis while
In case of boll weight, mean performance of crossedybrid 824 x G 27 (-37.70 %) recorded maximum stan-
showed that the cross GBhv- 283 x GAM- 165 (2.94 g)dard hetero§|s I|rdeS|red direction. Majority of _the
recorded the highest mean performance. The hybri¢"0SS combinations showed negative economic het-

GShv- 273/07 x GBhv- 287 depicted the highest Sig_.erotic effect and decrease in micronaire valueaare
nificant positive heterobeltiosis of 20.60 per cent indication of fibre fineness. Kuma al. (2003), Raja-

Fourteen hybrids noticed with positive significatan- ~ maniet al. (2009), Jyotibat al. (2010), Sekhar babet
dard heterosis, the highest value was observethéor & (2011)and Tuteja and Agrawat al. (2013) but in
cross GBhv- 283 x GAM- 165 (44.83 %). Other re- contradiction of Patikt al. (2012) also reported the
searchers, Patiet al. (2009), Jyotibaet al. (2010), heterosis for fibre fineness in other cotton gepesy
Patelet al. (2010), Sekhar baket al. (2011) and Tyagi For flbr_e gl_ongatlon percentage, the hybrids mani-
et al. (2014) also found significant heterosis fBos- fested significant heterobeltiosis, varied from.54in
The range of mean value among cross combination fof?BhV- 282 x G 27 over better parental value in posi
seed cotton yield/ plant varied from 51.16 g (907.4 tve direction. Heterobeltiosis for fibre elongatiper-

kg/ ha) to 223.15 g (4132.40 kg/ ha). The extent ofcentage showed that the crosses GBhv-282 x G 27
heterosis for seed cotton yield/ plant ranged from (34.69 %), GBhv-286 x G 27 (23.53 %) and GBhv-283

43.77 to 155.60 per cent and -61.63 to 67.36 per ce X GBhv-287 (18.52 %) were on top positions. In com-

over BP and SC, respectively. Among 45 hybrids, 17parison with standard_ check, 18 hybrids exhibitesip
showed significant positive heterosis over betteept tive standard heterosis and superior cross conibirsat
while five hybrids indicated significant positivéag- ~ OVer standard check were GBhv- 282 x G- 27 (17.86
dard heterosis. Cross combinations, GBhv- 282 G 2 %) and GShv- 273/07 x GAM- 165, GBhv- 283 x 824
(67.36 %), GBhv- 287 x 824 (58.14 %), GBhv- 282 x and GBhv- 287 x 824 (16.07 %). o

GAM- 173 (35.00 %), GBhv- 286 x G 27 (20.50 %) Fibre maturity is an important criterion for judgithe
and GBhv- 283 x 824 (18.75 %) were the top r{mkingswtabmty _of I|ntl fOl: spinning. Formation of nefrsthe
heterotic crosses showed positive significant eoioo ~ c0tton while spinning is mainly due to the preseate
heterosis for seed cotton yield/ plant. Patil al. ~ immature fibres which accounts for breakage of yarn
(2009), Jyotibaet al. (2010), Patekt al. (2010), Sara- Heterobeltiosis for f|pre maturity coefficient sheev
vanan and Koodalingaet al. (2011), Sekhar babet ~ that only two hybridsiz, GBhv-282 x G 27 (7.32 %)
al. (2011) and Ashokkumar and Ravikesavan (2013)and GBhv-283 x G 27 (6.10 %) had significantly posi

also investigated significant heterosis for seetlooo Ve heterobeltiosis. None of the hybrids showegt si
yield/ plant. nificantly positive standard heterosis. For shdtef
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index (SFI), hybrid GBhv-286 x GBhv-287 (-53.10 %) cotton (G. hirsutum L.). Madras Agric. J. 95 (7-12):306-
depicted maximum standard heterosislésred direc- 310. . _

tion. The occurance of heterosis for fibre mayuiit ~ Jyotiba, S. S., Patil, B. R., Deshpande, S. K.|PafiS. and
Gosoypium spp. wes alo reported by Kumat a. Pl R S 2010, Heterose Studs i G bacga
(20.03) and Patett al. (2007a). For flbre. ynlformlty Khan N, Basal H, Hassan G (2010). Cottonseed oilyaid
ratio, only 2 and 4 hybrids reported POS'“Ve heses assessment via economic heterosis and heritalfility
over better parent and check respectively. HylB2i intraspecific cotton populations. Afr. J. Biotechn®l

X GAM-165 (15.91 %) and GBhv-287 x 824 (6.25 %) (44), 7418-7428.

were observed highly significant for heterobel$osi Khan N, Basal H, Hassan G (2010). Cottonseed oilyaid
Hybrids GShv-273/07 x GBhv-283 and GShv-273/07 x assessment via economic heterosis and heritaliility
GBhv-287 (8.16 %) were observed superior over intraspecific cotton populations. Afr. J. Biotechn8l
check. (44), 7418-7428

In case of oil content, among 45 hybrids only 5 and Khan NU, Hassan G, Kumbhar MB, Kang S, Khan |,
hybrids exhibited the significant positive heteritibe Parveen A, Aiman U, Saeed M (2007a). Heterosis and

: d dard h . vel smiof inbreeding depression and mean performance in-segre
sis and standard heterosis respectively. In case® gating generations in upland cotton. Eur. J. Scé. R&:

erosis over better parent only five hybridg. 824 x 531 -546.
GAM- 173 (5.74 %), GBhv- 287 x G 27 (4.61 %), Khan NU, Hassan G, Kumbhar MB, Parveen A, Aiman U,
GBhv- 282 x GAM- 173, GBhv- 287 x GAM- 173 Ahmad W,Shah SA, Ahmad S (2007b). Gene action of

(3.73 %) and GBhv- 282 x G 27 (3.53 %). The range seed traits and its oil content in upland cott@nHirsu-
of standard heterosis varied from -9.60 % (GShv-  tum). Sabrao J. Breed. Genet. 39:17-30.

273/07 x GBhv- 286) to 4.57 % (827 x GAM-173). Kumar, ZI Chhabr_aidB-S-d afng Kumalr: R. rg2003)- H?ggr
Also, these results are in accordance with resfits seed cotton yield and fibre quality charactersninalG.
Ashokkumar and Ravikesavan (2013) Gossypium arboreumL. hybrids.J. Cotton Res. Dev. , 17(1): 27 - 29.

hi itude of h is f dMeredith, W. R. and Bridge, R. R. 1972. Heterosis gerne
irsutum genotypes. Magnitude of heterosis for see action in cotton Gossypium hirsutum L. Crop Sci. 12:

oil content was higher in intra and interspecific a 304-310.

boreum hybrids in comparison to intra herbaceaumo.p.Tuteja and Manish Agrawal. 2013. Heterosis Seed

hybrids. Cotton Yield and other Traits in GMS based Hybrifls o
) American Cotton (Gossypium hirsutum). Cotton Res. J.

Conclusion 5(2) 131-141

Patel, J. P., Fougat, R. S., Jadeja, G. C., Pate.Gnd
Suthar, K. P. 2010. Heterosis study for yield areddy
attributing characters in inter-specific Asiatic ttom

Very less number of hybrids in diploid cotton aee r
leased in India, and hence the improvement in our

native diploid cotton species which are sturdyin hybrids. International J. Agricultural Sciencesl)6(78-
ture and provide better resistance against biatid a 83.

abiotic stress becomes imperative. Our study wasPatel, K. G.; Patel, R. B.; Patel, M. I. and Kumar(2007a).
aimed to exploit heterosis idesi cotton Gossypium Genetics of yield, fibre quality and their impligat in
arboreum L. and G. herbaceum L) hybrids for yield, breeding of interspecific cross derivatives of antt].
fiore quality as well as oil content. In the preser- Cotton Res. Dev., 21 (2): 153 -157

periment crosses GBhv- 282 x G 27, GBhv- 287 x 824, Patil, S. S., Gavit, A. F., Magar, N. M. and Pawdr Y.
GBhv- 282 X GAM- 173, GBhv- 286 x G 27 and GBhv 2009. Heterosis in hybrids of G. arboreum cottan. J

. Cotton Res. Dev. 23(2): 209-212.
- 283 x 824 appeared to more promising for seed COtpatil, Sandip A., Naik, M. R., Pathak V.D. and Kumér

ton yield/ plant. Boll number was the major yielshe (2012) - Heterosis for yield and fibre propertiastip-

tributing trait. Fibre quality as well as oil qugliwas land cotton (Gossypium hirsutum L.) - J. Cotton Res.

higher in intra and interspecific arboreum hybrids. Dev., 26 (1): 26- 29.

Rai, B. 1978. Heterosis Breeding. Agro Biological Pesbli
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