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Studies on combining ability and gene action for some quantitative and
morphological traits in intra and interspecific hybrids of cotton
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Table 1. Analysis of variance for quantitative and morphological traits in cotton interspecific hybrids
gl e s Shes 3559 Sl ¢, sl als sl s Jgb s Jgb
Sl @337 jsk jsk S bs) Ll bs) Ll
df Yield Boll Boll Plant Monopod Sympod Monopod  Sympod
S.0.V (9) weight No. height no. no. length length
(9) (cm) (cm) (cm)
Replication kS 2 4816.00™ 1.64™ 0.138™ 164.75™ 0.069™ 19.00" 539.19™ 130.30™
Genotypes s 20 366491.197 53497 272" 384787 0727 9.50™  584.70" 56.17"
Error olzzl 40 63098.80 7.91 0.248 60.96 0.20 4.90 182.94 16.25

Ao ;3 ) 50 bt mlan 53 s dme s e b o 5 4 K 5 F NS

ns, * and ** : Non significant, significant at the 5 and 1% levels of probability, respectively.
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Table 2. Comparison of quantitative and morphological traits means in parents and cotton hybrids
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iy G on 5 plly 53 S5 5 5 oS Dlio o Sobe dulie — ¥ ol

<S5 3 Sles o558 053 0558 3l g i) Ly alo sl Ll5 4 Li sldes Ly, els Jsb Ll aela Job
Genotypes Yield Boll weight Boll no. Plant height Monopod no. Sympod no. Monopod Sympod length
(kg/ha) (9) (cm) length (cm)
(cm)

Barbadense 1518 1590.2 h 3.13 ef 15.7 e-g 134.7 a-f 047¢c 15.3 b-d 22.3¢e 18.3e-g
Barbadense1518 x Termez14 2388.9 c-h 3.79 d-f 17.3d-g 146.0 ab 0.57 be 183 a-d 20.0e 21.3¢cg
Barbadense1518 x Giza 2020.8 f-h 3.02f 18.1¢c-g 135.0 a-f 0.33c 16.3 b-d 217e 206 d-g
Barbadense1518 x B557 2166.7 e-h 3.87 d-f 22.1 b-e 134.3 a-f 0.38¢c 16.0 b-d 193¢ 24.7 a-f
Barbadense1518 xSiokra324 3000.0 b-g 4.96 a-d 26.0 ab 132.7 a-f 1.33a-c 18.0 a-d 51.0 a-c 22.3 b-f
Barbadense1518 x Tabladila 2638.9 b-h 3.85 d-f 22.3 b-e 122.0cg 0.52 bc 17.7 a-d 27.0c-e 23.0 b-f
Termez 14 1895.8 Gh 3.20 ef 14.7 fg 134.0 a-f 0.76 bc 16.0 b-d 23.0 de 21.7 b-g
. 3006.8 b- 3.74 d-f 17.0d-g 144.7 ab 0.86 bc 19.3 ab 32.0 b-e 21.3c-g
E:mgij i CB;:; 3576.4 a-g 4.17 e-f 22.0 b-e 141.0 ad 0.24c 18.3 a-d 21.3e 26.0 a-e

Termez14 x Siokra324 3680.6 a-C 4.96 a-d 24.0 a-d 138.7 a-e 0.62 bc 18.0 a-d 29.0 c-e 32.3a
. 2284.8 Ab 4.40 b-e 22.3 b-e 132.2 a-f 0.86 bc 18.7 a-c 49.0 a-d 29.6 ab

;?;r:em x Tabladila 2444 4 d-h 3.49 of 137¢g 1343 af 0.52 be 14.0d 213e 146
. 3270.8 b-h 3.36 ef 20.0 b-g 149.0a 0.81 bc 16.3 b-d 28.3 c-e 26.0 a-e
GizaxBS57 3138.9 a-f 353 ef 30.0a 152.3a 0.62 be 19.3ab 36.3 b-e 233 b-f
Gizax Siokra324 3381.9 b-g 3.29 ef 24.7 ac 142.0 a<c 0.86 be 17.7 a-d 437 ae 24.0 b-f

Gizax Tabladila 3534.7 a-e 550 ab 16.3e-g 120.0 e-g 133a< 14.6 cd 39.0 a-e 17.4 g
B557 3410.0 a-d 5.33 a-c 21.0 b-f 126.6 b-g 1.67 ab 215a 56.3 ab 28.7 a-c
B557 x Siokra324 3409.6 a-e 5.83a 21.0 b-f 116.3 fg 1.00 a-¢ 17.3 a-d 42.0 a-¢ 27.3ad
B557 x Tabladila 3430.6 a-e 5.17 a-C 26.3ab 121.1d-g 1.67 ab 18.3 a-d 50.6 a-C 29.6 ab
Siokra324 4472.2 a 5.60 ab 23.7 a-d 124.0 c-g 2.00a 17.0 b-d 65.0a 25.0 a-f
Siokra324 x Tabladila 3014.2 b-g 5.58 ab 19.1b-g 109.0¢g 1.33a-c 15.7 b-d 50.3 a-c 24.3 b-f

Tabladila

Il e e SOl (o atals i 50 5T el s (0 Jle| gmlas 53 (Gulas Sk s 5 ) Ju:}léaﬁ)sdj\g@p@@\)gﬁjw)lﬁ;an)l;&éa.uuo,;ﬂfﬁgwg,lppxip
Means with similar letters in each column are not significantly different at the 1% level for the first five traits and three last ones according to Duncan Multiple Range Test.
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Table 3. Analysis of variance for combining ability on guantitative and morphological traits in cotton interspecific cross

ar > 3 Slas SEISY ST 4y g Ly ald sl Ly ele b Ll asls d b
S.0vV Sl e ssl3T Yield Boll weight Boll no. Plant height Monopod no. Monopod length Sympod length
df (9) _ (9) _ _ (cm) _ _ (cm) _ (cm)**
GCA s Sk oS 5 5 342696.00 35.71 2.84 301.97 0.61 577.16 39.34
SCA ozt SphoS ;15 48652.39" 11.877 0.26™ 7036 0.12"™ 67.48" 11.85"
Error oLzt 40 21032.93 2.63 0.08 20.32 0.07 60.98 5.41
ns, * and **: Non significant, significant at the 5 and 1% levels of probability, respectively. o3 ) 50 el b 53 )l e 1> gme b S 4 ***ons
aiy 81655 o SN 53 0ilS S8 2 plly e ses S 2 S 5 DS U
Table 4. General combining ability effects of parents contributed in cotton interspecific cross
Parents o >J_§L&p 056 Sl a;}b;;)'_} 4;,{&&.:_)1 gy a-la sl Ly als Jsb Ll asla Jsb
o Yield Boll no. Boll weight Plant height Monopod no. Monopod length Sympod length
(9) (9) (cm) (cm) (cm)
Barbadense 1518 -318.89 -1.09 -0.52 117 -0.27 -8.25 -2.32
Termezl14 -28.89 -1.72 -0.31 5.25 -0.19 -6.50 0.85
Giza -135.56 -1.09 -0.75 7.75 -0.21 -5.58 -2.82
B557 71.11 -0.84 0.46 -2.83 0.06 -0.54 0.01
Siokra324 246.53 3.94 0.60 -1.95 041 11.17 2.97
Tabladila 165.69 0.82 0.53 -9.37 0.20 9.71 131
Ve §
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Table 5. Specific combining ability effects for quantitative and morphological traits in different cotton hybrids

L on > Shes o) sl 0555 05 <y il Ly i sl Loy arli dob Ll als Jsb

Hybrids Yield Boll no. Boll weight Plant height Monopod no. Monopod length Sympod

©) () (cm) (cm) length

(cm)
Barbadense1518 x Termez14 74.29 -0.67 0.35 6.73 0.15 -0.92 -1.08
Barbadense1518 x Giza 4.29 -0.63 0.02 -6.77 -0.08 -0.17 1.92
Barbadense1518 x B557 -132.38 3.12 -0.34 3.14 -0.31 -7.54 3.08
Barbadense1518 x Siokra324 92.20 2.33 0.61 0.60 0.30 12.42 -2.21
Barbadense1518 x Tabladila -0.297 1.79 -0.43 -2.65 -0.31 -10.12 0.13
Termez14 x Giza 187.62 -1.00 0.52 -1.19 0.38 8.75 -0.58
Termez14 x B557 254.29 3.74 -0.25 5.73 -0.52 -7.29 1.25
Termez14 x Siokra324 128.87 0.95 0.40 2.52 -0.49 -11.33 4.63
Termez14x Tabladila 259.70 2.41 -0.09 3.60 -0.04 10.13 3.63
Giza x B557 -182.38 1.12 -0.62 11.23 0.07 -1.21 4.92
Giza x Siokra324 38.87 6.32 -0.60 13.69 -0.47 -4.92 -0.71
Giza x Tabladila 56.37 4.12 -0.76 11.10 -0.03 3.88 1.63
B557 x Siokra324 -41.13 -2.92 0.01 -1.40 0.29 10.04 1.79
B557 x Tabladila -20.29 0.53 0.58 -4.32 -0.16 -2.83 2.13
Siokra324 x Tabladila 314.28 -1.92 0.20 2.48 0.48 8.46 -3.17

Yo
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Table 6. Parameter and genetic components for quantitative and morphological traits in cotton interspecific cross

ALl 3 Sles 0358 055 0558 3l Gy il Ly ald sl Loyl b L el d b
Parameter Yield Boll weight Boll no. Plant height Monopod no. Monopod length Sympod length
@ @ (cm) (cm) (cm)

122157.40 133" 18.99 ™ 93.79 ™ 018 130.55 ™ 2224

F -13009.19 ™ 0.14™ 2.66™ -49.46 ™ -0.14™ -182.16™ 10.63 ™

H1 148306.41 1.01" 31.837 189.42 " 029" 109.86 25.16 "

H2 91602.81 072" 31.99 ™ 168.33 ™ 030" 116.22 " 20377

h? 150612.11 ™ -0.02™ 54.84 ™ 286.96 0.05™ -28.88 ™ 41.42™
H1-H2 56703.59 0.28 -0.15 21.09 -0.01 -6.36 478
JH1I/D 1.10 0.87 1.29 1.42 1.27 0.92 1.06
H2/4H1 0.15 0.18 0.25 0.22 0.26 0.26 0.20
K™ 0.91 1.13 1.11 0.69 0.54 0.14 1.58
h?/H2 1.64 -0.03 1.71 1.70 0.15 -0.25 2.03
F(wrsvrx) -0.29 0.77 -0.61 -0.83 0.85 0.64 -0.04
h%s 0.85 0.91 0.86 0.84 0.77 0.73 0.64
h%.s 0.69 0.73 0.43 0.56 0.52 0.61 0.39

ns, *and ** : Non significant, significant at the 5 and 1% levels of probability, respectively.

** *

.-La)A\jodhblck.u);)b@»g)\;@»rb%th 9

ns
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Fig. 1. Graphical analysis for seed cotton yield in cotton interspecific hybridization
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Studies on combining ability and gene action for some quantitative and
morphological traits in intra and interspecific hybrids of cotton

O. Alishah', P. Ahmadian Tehrani’, M.R. Ghannadha®, M. Omidi*, M. Mesbah®

Abstract

In order to study combining ability and gene action for quantitative traits in intra and interspecific hybrids,
three genotypes of G.hirsutum with three genotypes of G.barbadense were intercrossed in a half-diallel pattern.
Fifteen hybrids with six parents (21 genotypes) were studied in a randomized complete block design (RCBD)
with three replications at Gorgan(Karkandeh) Cotton Research Station. Some quantitative and morphological
traits (yield, boll weight, boll number, plant height, monopod and sympod length, monopod and sympod
number) were measured and recorded in hybrids and parents. Results showed significant differences among
genetypes for all traits, except for sympod number. Based on mean yield Siokra 324xTabladila (intraspecific
hybrid) and Termez14xSiokra324 (interspecific hybrid) were superior, in comparison to the other hybrids.
Combining ability analysis showed that additive and non-additive variances were effective on cotton yield, boll
number, boll weight, plant height, and sympod length, however, additive gene action may be important for the
monopod number and monopod length. The siokra324 (G.hirsutum) and Termez14(G.barbadense) were
identified as best parents for GCA. Siokr324xTabladila (intraspecific hybrid) and Termezl4x Tabladila
(interspecific hybrid) had best specific combining ability. Estimates of the genetic parameters according to
Hyman and Jinks method supported the results. Average degree of dominance at each locus and graphical
analysis indicated partial dominance for boll weight and monopod length, and over dominance effects for other
traits. Dominant genes had positive and increasing effects on the yield, boll number, plant height and sympod
length.

Key words: Intra-Specific hybrid, Inter-Specific hybrid, Cotton, Diallel, Combining ability, Gene action.
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