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23110.96 +10.843 | L2l 5510.10 554093 2372722 | sz<l052 | z<l132.69
7.351 0.047- 0.127 0.287- 0.276- 4.093 1.086 2.575 2xl




87.86 >10.837 35.78 2311.03 2234590 L18.02 z8.87 z <125.56 i1
X
17.817- 0.037- 0.277 0.206 0.105 4.694 0.394 4.854
z <123.57 <0.89 35545 5-2310.87 3524243 20827 352758 z<125.0 il
15.550 0.024 0.390 0.324 0.018 3318 1.445- 0.256
<130.44 <40.90 L7483 521053 524487 20825 14.24 1158.75 Syl
11.668 0.074 0.347- 0.498- 0.149- 3.173 3.977 11.528
1148.77 10.917 c)5.35 5310.83 z <4917 30.29 29.22 <136.67 ox 1
30.248 0.037 0.018 0.009- 0.483 4.009 0.163- 1.611-
c75.73 10.913 14.67 39.87 3524297 s17.72 057.22 =126.51 71
43.057- 0.013- 0.258- 0.370- 0.109- 9.035- 2.870- 7.604-
z68.62 >10.833 227621 52310.90 2374607 $17.72 36.67 23107.67 12
X
21.369- 0.007- 0.134 0.117- 0.115 5.168 1.611- 11.938-
86.62 10.923 L3521 35210.50 35 -24.260 k1927 825 z <122.67 Ax2
5.713- 0.090 0.416- 0.231- 0.028 1.864- 0.583- 8.729
09525 >10.847 Js25.61 35210.63 5.167 $17.23 <11.77 z <133.44 Sy2
X
7.829- 0.054 0.140- 0.587- 0.524 3.535- 1.699 2.979-
3595.1 2z <0.803 1727 11230 2374.573 £19.60 z8.84 z <129.72 x2
X
7.728- 0.043 1.369 1.269 0.132 2.859- 0.354- 2.249
z <124.61 70.92 J545.43 2210.97 Js24.313 202815 8.35 <135.95 72
30.371 0.009 0.466- 0.070- 0.275 7.704 0.404- 7.101
113.92 >10.85 >5.77 2x]11.13 2374.643 z23.08 35715 £100.42 i3
X
19.516 0.034 0.283- 0.039- 0.296 2372 0.719- 13.819-
<129.9 50.77 23 76.04 z<J11.93 2z4.787 5236.03 2z <1031 | z<«l3535 Sx3
24.707 0.006- 0.137- 0.272 0.028 5.195 1.200 1.364-
«125.9 z <I0.887 <6.63 12.07 14,953 3524.66 2-.9.77 1151.56 %3
20.958 0.057 0.295 0.594 0.397 2.618 1.540 23.787
52102.92 <10.903 z3s5.41 2r@llS7 | 5s24.363 z23.37 527.82 z ©127.50 753
X
12.148- 0.013 0.297- 0.426- 0.517- 0.694 0.468- 6.136
2101.25 >10.833 Lz520 | 2z <1153 %4433 z21.86 Js27.31 z <130.42 x4
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6.250- 0.065 0.527- 0.157 0.065- 1214 2.352- 0.631-
523105.7 >10.837 z5.98 5310.80 54.060 23 72737 25717 2z120.20 x4
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1.602- 0.014 0.092 0.387- 0.236- 3.091 1.615- 1.899-
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4.155 0.138 0.631 0.296 0.072 0.553 4722 8.016
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<132.6 >10.82 z <6.40 12.40 75287 z523.92 5z9.27 <137.08 7y s
X
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14.564 0.001 1.489- 1.204- 0.395 2438 0.160 15.391-
111.89 0.857 5.685 11.132 4557 23.969 9.112 130.671 | o sidl
3.194 0.032 0.182 0.217 0.102 0.591 0.645 3.860 SE
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o) e 0.25 oo sl sl e bl ja 3l phadll Jaala g oSl Jalaa g Alill 5 5300
(ADH1)1/2 + dwill ad s LY oo Ay dmgall cOQY) @) Sl Jiladl e
SOV ae G Bl gl pae I e LS A ¥ Aleall sl e SV F/(ADH1)1/2 - F
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(il sdgl el cel @l @l sd fLY) sai salead) oladl bl a3l oladll Jealay Sl
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e Gfiball 4 jelaall CBERY) ablae o) e Tasl (5 e (%41.269 5 32.829) &l
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Gliall salaal) (e Adlide Gla jy G jeda) Glind) giead Sl Glaaluall o) 208 Lea iy
i ol g (Ll e o adiad AahSal i) Claalioe ol s el yall Lgal gl 3l daliadl)
Oo S Al 1) A5 el salud) G 2 sl 8 Adliad) cilaiall aluadl (5o pelal cpall Gl Sa
Adlzal ) il 7 gam g s e 3 g aall Claall lalide IS cpall <l Al ddal) ) all ola el
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0.4139- | 1.0774 | 02772 | 02683 | 02486 | 02699 | 0.115- | 03751 b

03435 | 0.1656 | 0.1546 | 03469 | 02441 | 05486 | 0.1754| 0.1755 SEb
1205- | 6507 | 1793 | 0774 | 1.018 0492 | 0.658- | 2137 HO: b=0
4117 | 0467- | 4677 | 2109 | 3.078 1331 6.358 3.561 HO: b=1
2571 2571 | 2571 | 2571 | 2571 2,571 2,571 2.571 tab t 0.05
4,032 4032 | 4032 | 4032 | 4.032 4.032 4032 4.032 tab t 0.01
233.89 | 0.002- | 0.1145 | 0016 | 0.012- | 3.69- | 0397 | 50.717 intercept
114753 | 0035 | 3.175 | 1.627 | 0.114 | 54505 | 4678 | 1201.67

+ + + + + + + + D

160.869 | 0.0006 | 0141 | 0173 | 0032 | 5643 | 1533 | 42.842

2792.15 0.037 3.633 2.391 0.417 130.734 | 13.538 | 1240.82
+ + + + + + + + H,

387.289 | 0.0015 | 0340 | 0416 | 0078 | 13.584 | 3.691 | 103.142

1508.57 0.006 0.828 0.763 0.264 71.178 6.649 187.003
+ + + + + + + + H,

341256 | 00013 | 0299 | 0366 | 0069 | 11.960 | 3253 | 90.882

1557.95 0.027 0.278 0.088- 0.512 39.522 0.592- 63.727
+ + + + + + + + h?

229.203 | 0.0009 0.201 0.2_46 0.046 8.039 2.1_85 61.041

2211.75 0.064 5.531 2.875 0.188 101.019 | 10.173 | 2026.65
t + + + t + + + F
385.923 | 0.0015 0.339 0.414 0.078 13.537 3.678 102.778

90.348 0.003 0.113 0.197 0.043 0.932 1.769 62.498

* + + * * + + + E
56.876 | 0.0022 | 0.049 0.061 0.011 1.995 0.542 15.147
38.132 | 0.0004 | 0.245 | -0.056 | -0.044 5.979 -1.62 61.855 mean Fr
1.559 1.029 1.069 1.212 1.917 1.549 1.701 1.016 (H./D)"?
0.135 0.043 0.057 0.079 0.158 0.136 0.123 0.038 H./4H,

5791.73 0.137 12.324 6.820 0.623 269.857 | 26.289 | 4468.83 | a. (4DH1)1/2+F

1368.24 0.008 1.261 1.069 0.247 67.809 5.743 415.538 | b. (4DH1)1/2-F

4.233 16.336 9.770 6.378 2.520 3.979 4.543 10.754 alb
1.033 4.095 0.335 0.115- 1.939 0.555 0.089- 0.341 h’/ H,
1283.58 0.031 2.805 1.628 0.153 59.556 6.889 1053.82 Hi- Hy

19.003 16.728 | 41.269 | 32.829 | 26.469 25.829 16.878 51.157 Gaall ) 5l




18—

1w —

L —

0w —

Lo/ —

Wrei

[ u—

El J—

T T T T T T T T T
40 50 ] T 80 50 100 150 200 ]

Vr

cll) gl ) ddal Vi 9 W ad! Al as ) 1(1) JS&

05 —|

0.4 —

Wrei
°
s
|

03 — 1
h B "l- l l =I.
ity Ay el £ 39 axe Abal V1 5 Wr asil Ald) am ) 2(2) JS&)
£

17 22 T

Vr

il pidial) §gall 3 ddal Vi 5 Wi adll Al sl 2(3) Jsdd



Wrei

Wrei

Wrei

7

x T N T L

T m o e m T
59 (s Al Vi s Wir asdl Aldl a1 2(4) JS&
025 — R
020 —
oo — I I I T I I I

\r -

293 Juda ALl Vi 9 W asll Alad) a0 1(5) Jsl
015 _—|

Al Juda 4l Vr 9 W aslil Al a ) 1(6) JSid)




0005 —

Wrei

0.000 —

0008 —

T T T T T T T T T
0.0010 0.0015 0.0020 0.00230 0.0040 0.0050 0.0060 0.00700.0080

vVr

2SN Jalaa dbal Vi 9 W asll Alal) sl 1(7) JSil)

Wrei

T T T T
300 400 500 600

Vr

il 33 O Gk bl VI 5 W pdil ol s ) 1(8) JS20

JAMAM

Jalall oS S Qs (2009) sosae 36 s 231 daae iy la A& (5 al) -]
>l Al aUaill alasinls Gossypium hirsutum L. ohadll 8 Y] léial ga 5 436 Ka g
Andia 20-1.40e )0 aslall dlislu (Gald 23e ) als dadla &gy dlae S

Ol (& A8 )l allaall Gy gyl pass (2012) sosad) dids Al e Al a3l -2
1(1)3 Aty N o glall o S S dadls dlaa 23LY)

(el ly it (amy (8 Aalai@Y) Gliall A4 55 Slal )3 ¢((2005) e glaba 2l ¢sanall -3
lary daals del )3l IS ol )5 da gkl ((Gossypium hirsutum L.) Al

Gl
ealall Gl g el bl 5 A5l 3 cillal (1999) dene (e Glide o5 ldall -4
Jra all daala

A0 Goladll dilad s areal (2000) 4 A daaa Jy3ell 2o s dgeae 2dlA ¢ gl -5
oo gall dadla, galall Gl g Ml aalaill 30 5
6- Abbas, A., M.A. Ali and T.M. Khan. (2008). Studies on gene effects of seed
cotton yield and its attributes in five American cotton cultivars. J. Agri.
Soc. Sci., 4: 147-52.



7- Abro, S., M. M. Kandhro, S. Laghari, M.A. Arain and Z.A. Deho. (2009).
Combining ability and heterosis for yield contributing traits in upland
cotton (G. hirsutum L.).Pak. J. Bot. ,41(4): 1769-1774,

8- Aguiar, P. A., Julio, C.V.P., Eleusio, C.F., and C.M. Leonardo. (2007) .Diallel
analysis of upland cotton cultivars. Crop Breeding and Appl, Biotechno-
logy. 7: 353-359.

9- Ahmad, R. D., A. J. Malic, G. Hassan and M. U. Khan (2005). Genetic
architecture of some quantitative traits of cotton (Gossypium hirsutm L.).
Camal Univ. J. of Res., 21:55-57.

10- Ali, M. A. and S. I. Awan. (2009). Inheritance pattern of seed and lint traits in
cotton Gossypium hirsutum L. Int. J. Agric. Biol.,11(1) :44-48.

11- Ali, MA., LLA. Khan and N.N. Nawab. (2009). Estimation of genetic
divergence and linkage for fiber quality traits in upland cotton, J. Agric.
Res. ,47(3).

12- Anonymous (2003). F, A, O, Production Yearbook, Rome, 57:127-128,

13- Babar, S.B., A.R. Soomro, R. Anjum and M.S. Kalwar. (2001). Heterosis,
hetrobeltiosis and economic heterosis studies in upland cotton. Pak. J. Biol.
Sci. 4 (2): 125 - 127.

14- Basal, H. and I. Turgut. (2005). Genetic analysis of yield components and
fiber strength in upland cotton Gossypium hirsutum L. Asian J. P. Sci., 4
(3): 293-298.

15- Basal, H. A Unay, O. Canavar, and I. Yavas. (2009). Combining ability for
fiber quality parameter and within-boll yield components in intraspecific
and interspecific cotton populations. Spanish J. Agri. Res. 7 (2): 364-374.

16- Cheatham, C. Lhistopher, Johnie, N. Jenkins, Jack, C. McCarty, Jr., Clarence
E. Watson, and Wu. Jixiang, (2003). Genetic variances and combining
ability of crosses of American cultivars, Australian cultivars, and wild
cottons. J. Cotton Sci. 7: 16-22.

17- Dawod, KH.M. and Kh.Kh. Al-Guboory (2010). Heterosis and combining
ability in diallel crosses among cultivars of upland cotton, Bull. Fac. Agric.,
Cairo Univ., 61: 1-7.

18- Gomez, K. A. and A. AL-Rawi and K. Gomez (1983). Statistical Procedures
For Agricultural Research. 2nd ed., John Wiley and Sons, New York.

19- Griffing, B (1956), Concept of general and specific combining ability in
relation to diallel crossing systems, Aus, J, Biol, Sci., 9:463-493,

20- Hayman, B.l. (1954). The analysis of variances of diallel tables Biometrics,
10:235-244.

21- Hayman, B.l. (1958). The Theory and analysis of diallel crosses. Genet. 43:
63-85.



22- Jinks, J. L. (1954). The analysis of heritable variation in diallel crosses of
Nicotiana rustica L. varieties. Genet., 39: 767-788.

23- Jinks, J. L. (1958). The F2 and back cross generation from aset of diallel
crosses. Heredity,10: 1-30.

24- Karademir, C., O. Gencer and E. Karademir. (2007). Heterosis and combining
ability for yield and fiber properties in cotton Gossypium hirsutum L. under
drought stress conditions. Asian J. of Plant Sci. 6(4): 667-672.

25- Khan, N. U., G. Hassan, K. B. Marwat, F., S. Batool, K. Makhdoom, I. Khan,
I. A. Khan and W. Ahmad (2009). Genetic variability and heritability in
upland cotton, Pak. J. Bot., 41(4): 1695-1705.

26- Mane, S. S. and S. S. Phatad (1992). Combining ability analysis in F; and
F.diallel for yield and quality in cotton (Gossypium hirsutum L.). Madras
Agric. J., 70(10): 563-570.

27- Mather K. and J. L. Jinks (1982). Biometrical Genetics. (3Eds). Chapman and
Hall, London.

28- Singh, R. K., and B. D. Chaudary. (2007). Biometrical Methods in Quantitative
Genetic Analysis. Rev. ed., Kalyani Publishers Ludhiana, India. 318. pp.



Combining ability and gene action in upland cotton using half diallel crossing
among seven varieties
Kh. Kh. A. Al-Guboory
College of Education - University of Kirkuk

Abstract

Cotton varieties: Coker310, SP8886, Lachata, Montana, Halab33, CA22 and
Cord26 along with their 21 half diallel hybrids were planted at Al-Hawija (Kirkuk
Governorate) using Randomized Complete Block Design with three replications.
Statistical analysis for data was done and variances and effects of general and
specific combining abilities were estimated for characters: plant height, number of
fruiting branches per plant, number of bolls per plant, boll weight, seed index, lint
index, earliness and seed cotton yield per plant. The results showed that mean
square of all genotypes (parents and hybrids), parents, hybrids and parents vs
hybrids (each alone) was significant at 1% for all characters except number of
fruiting branches per plant and boll weight in case of parents and earliness in case
of hybrids in which was significant at 5%, and was not significant for number of
fruiting branches per plant and seed index in case of parents vs hybrids. Mean
square of general and specific combining abilities was significant at 1% for all
characters. The variety Halab33 showed significant desirable general combining
ability effects for six characters incluiding seed cotton yield per plant followed by
CA22 and Coker310, and the hybrid (Lachata x AC22) was surpassed in its
specific combining ability effects for all studied characters followed by hybrids (
Coker310 x Halab33) and (Montana x Cord26) which was surpassed for five
characters incluiding seed cotton yield, that is an indication of possipilty of using
these genotypes in breeding programs. The additive and non additive varianc
components were significant from zero for all characters, and values of dominance
components was higher than additive one for all characters except plant height and
earliness. Graphic analysis suggested the presence of epistatic gene action (non-
allelic interaction) for number of bolls per plant and earliness. Narrow sense
heritability was high for plant height (51.157%), moderate for seed and lint indices,
and low for other characters.



