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Abstract

Half diallel cross among ten pure lines of maize (ZM47R, CA21R, ZM49R, G17, nbreed12, ZM5i.
Th97Alla-K122, G105, G54 and Th97A132-13-X14) was done, and then parents, their crosses and
commercial variety Drachma were planted in 18 July 2013 at the instructional farm for development of
cotton agriculture in Shirgat area, using R.C.B. Design with three replications, to assess the genetic of
plant height, number of days to silking, number of ears per plant, ear diameter and length, number of
grains per ear, 100-grain weight and grain yield per plant. General and specific combining abilities effects
were estimated for parents and crosses respectively and gene actin controlled the inheritance of characters
by Hayman approach (1954), also heterosis as compared with commercial variety Drachma estimated.
The results of analysis of variance showed that mean square of general and specific combining ability was
significant for all studied characters, indicating the presence of additive and dominance gene effects
controlling the inheritance of these characters. The pure lines ZM47R, G17, ZM5i and G105
characterized by significant desirable general combining ability effects and high mean performance for
most characters. The cross (CA21RxTh97Alla-K122) showed significant desirable specific combining
ability effects for all characters, followed by crosses (G17xTh97A132-13-X14), (Inbreed12xG54) and
(Th97Alla-K122xG105). The most crosses with desirable specific combining ability effect for grain yield
per plant had significant heterosis as departure from commercial variety Drachma, and can take advantage
of these crosses in the development of hybrid varieties of high productivity as well as to exploit the
phenomenon of heterosis. Showed dominance component values more than her similitude for additive
component. Narrow sense heritability values was within the medium range for all studied characters.
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0.1609 *¥*2.0642 | **36.09- 0.139 0.3128- 0.108 **4 649- | **2.43- Inbreed12
*0.24- 0.329- **31.454 | **1.398 0.2559 0.1658- | **6.651- 0.736- ZMbi
0.18- 0.486- 6.413 0.20498 | **0.845 | 0.0118- 1.2104- 0.1806 | Th97Allak122
0.031- 0.443- **31.11 **1.36- *0.479 *0.198 **¥10.709 | 0.0972 G105
0.117 **0.95- **40.69 *0.643- **1.14 | 0.02789 | **15.299 | **1.819 G54
*0.229- 0.2429 *¥*42 23- | **0.76- | **1.02- 0.1239 **3.829- | **3.208 Th1937>é!22_
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~=132.9 0=-J18.62 | 553996 | <4314 BT 14 oB140.11 | b168333 | (2x1)
z <196 2225 1622.5 146,868 z =213 51145 1z <161 J-z64 (3x1)
J2140.7 279 373.096 | <-13.06 J-517.07 521267 | 313023 | Jr64.333 | (4x1)
£-498 48 =018 3438.25 ©-43.25 A318.1 »o1367 | B113.022 | V72333 | (5x1)
+172.23 42188 611.983 514511 2203 14 37160.259 Jz64 (6x1)
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£-5108.56 | =<316.95 | 465567 | ~42.39 L119.29 1.5 sz1542 4365 (7x2)
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g-b112.46 21725 £451.942 | #4196 | 5-z18.42 521,07 | <0l33.64 | 465333 | (4x3)
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T s | el | omsiad | pma | VD | SEIEENL ATy
*43.471- | 1364 | **86.038- | *2.169- | 1.3719- | 0.1228- | **18.24- | 179- | (2x))
#62.11- | 15229- | **150.69- | *1.858 | 1.0189 | 0.206- | **8.604- | **4.14 | (3x1)
*30.808- | *4.104% | **165.42- | **2.73- | **3.82- | 0.085- | **10.18 | *1.554- | (4x1)
14.956- | 0.328 20.275- 1284 | *1.542 | 0.097- 3.945 0332- | (5x1)
3.847- | **2.784- | **11929 | **2.894 | 1.444 | 0013~ | **1543- | *3.973 | (6x1)
*31374- | **5.12- | 11287- | **3.48- | 0233 | 0269 | *15.12- | 2058 | (7))
9.899- | *1.897- | 6.218- 0.116 | *1.498 | 0067 | **40376 | 1473 | (8x1)
*34.934 | *2.127- | **67.76 1032 | #2226 | 0.161 | **36.12 | 1417 | (9x1)
*#68.087 | **5.3 #7425 | 0.655- | **2.64- | 0.064- 135 3,178 | (10x1)
*32.415 | 1653 | **89.596 | 1.145 | **2.692 | 0.017- | **12.94 | 0943~ | (3x2)
11345 | **6.054 | **84.688- | 0.825 | 0.983- | 0.035 | L1.169- 1304- | (4x2)
*%5535. | **482. | *46.289- | 0.873- | 0276- | 0.014- | #2235 | **7917 | (5x2)
21959 | 1.449 *%5980 | 0.282- | 1365 | 0.0704 | **26.892 | 2.109- | (6x2)
*#78.673 | **3.596 | **58286 | **2.42 | 1.0649 | *0317 | **8392 | **5350. | (7x2)
*33335 | 1119 | **58484 | **3.106 | 0.369- | 0.0176 | **10.197 | 2276- | (8x2)
24.165- | 0756 | **79.031- | 0.1709 | *1.575- | 0.178- | **14.09- | 0.998- | (9x2)
11.783- | **6.346- | *53.724 | *2202- | 0391 | 0.1027 | 4407- | **4.905 | (10x2)
26475- | **3.987 | **86.383- | 0.943- | 0218- | 0.175 | **11.06- | **7.54- | (4x3)
*%53.404 | **2321- | **92741 | 0.821- | 0489 | *0313 1.64- 1015 | (5:3)
*35312- | *™3766- | **79.32- | **265- | **3.11- | 0075 | *5.949- | **5654 | (6x3)
*34.741- | **3404- | 3049- | **223- | 0.0859 | 0.0887 | *5.609 | 0.596 | (7x3)
9.013 1.186 *43.109 | 1.632- | 1.029 | 0.11- | **19267 | 1.821 | (8<3)
1.563- 1256 | *38.139- | 0503 | 0.0309- | 0.017- | *%6.765- | 2235 | (93)
*54742 | 0.924 | **115.045 | **3.398 | *2.145- | 0.156 1.004 2.469- | (10x3)
21799 | **2.553- | **117.976 | **4.902 | *1.779 | 0.123 1.159 *632 | (5<4)
*35.772- | **8.065- | *40.63- | **3.62- | 1.388- | 0.141 4.455- | **5.959 | (6x4)
8636 | 0376 5.949- 1226- | 0243 | 0.067 3743 | **5376 | (7x4)
2.55- 1.112- 35707 | **7.17- | *1.779- | 0.095- | *%9.657 | 0793 | (8<4)
*30.497- | **3.155- | **49.049- | 0364 | 1127 | 0.0101- | **1243- | 1.5959- | (9x4)
*%54.65 | 0.826- | **178.156 | **6.832 | **3.777 | 0.065 | **15.617 | 0.886- | (10x4)
15054 | **8.712 | **12826- | **3415 | 1018 | 0.17- 2.808 | *%9.152- | (6x5)
9.787 1405 | *38515- | **335. | 1405~ | 0.142 | **11.52- | **6.735 | (1x5)
1.198- 1.12- 2.86- 1439 | 0.403- | 0.102 | **6.652- | 0318- | (8x5)
*36.975 | **3.082 | **67.579 | 1.048 | 0.713- | 0222- | **16.314 | **6.707- | (9x5)
16.864- | 2.026- 15196 | **3.09- | 0.366- | 0.021- | **11.116 | **6.447 | (10x5)
*35264 | **3.209 | 27.573 1491 | 0.141- | 0.0607 | **13.235 | 1.096- | (7x6)
*36.659 | 1.133 | *41.461- | 0.853- | **2.325 | 0.261 0.149 0321 | (8%6)
6.119- | 1.1301- | *46.074 | 0.007 | 0231 | 0.096- | **7.806- | 2.598 | (9x6)
23.848- | 1.739- 42222 0.641 | 0.042 | 0243~ | **8621- | 2969 | (10x6)
11.622- | **4.129 | **108.468 | *2.099 | *1.735 | **0.525- | 2.669 | **4.596- | (8<7)
*33.755 | **2.633 | **50.182 | 0856 | 0375 | 0.199- | *#6.282 1.682 | (9%7)
*56.61- | **4.995. | *58311- | **3415 | 0.728- | 0.256- | 4.694- *428 | (10x7)
21.006 | **2.433- | 29974 | 0.119- | 0257 | *0.334 | **1959- | 1235 | (9x8)
*66.09- | 1.993- | **190.25- | 0303 | **459- | 0.0509- | **42.13- | 2.197 | (10x8)
*%5175- | **3814 | 15216- | **4.47- | **3.09- | 0269 | **8.287- | *4.364 | (10x9)
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14851.8 104.790 153612.1 78.628 55.602 0.301 7336.9 121.5 D
126474+ 19.7100+ 3930437+ | 24.58+ 1.958+ 0.0001+ | 4553.63+ | 30.87%
17890.4 137.129 162501.5 101.64 2084;13- 0.325 7429.5 158.5 H1
573040.6+ | 89.3044+ | 17808452+ | 111.36% _50*33_3 0.0004+ | 20632.1x | 139.86%
4169.6 38.523 21344.01 26.199 9.641 0.035 590.67 42.09 H2
413913.7+ | 64.5056x | 12863248+ | 80.44+ 6.409+ 0.0003+ | 14902.8+ | 101.02+
27642.1 194.186 287825.6 149.2 103.58 0.538 13864.9 218.6 =
673299.6x | 104.9291+ | 20924216+ | 130.84%+ | 10.426x+ | 0.0005+ | 24241.8+ | 164.33%
2607.07 13.688 9597.048 0.678 3.698 0.013 167.162 9.3 2
185451.8+ | 28.9014+ 5763307+ 36.04+ 2.872+ 0.0001+ | 6677.11 | 45.26+
307.664 0.884 13.000 0.796 0.709 0.031 7.197 3.028 E
11497.6x 1.7918% 357312.4% 2.23% 0.178x | 0.00001+ | 413.97% 2.806%
0.058 0.070 0.033 0.064 0.040 0.027 0.020 0.066 H,/4H1
12.149 9.524 21.440 11.084 17.791 13.416 31.773 8.416 KD/KR
0.625 0.355 0.450 0.026 0.384 0.373 0.283 0.221 h%/H2
1.098 1.144 1.029 1.137 1.042 1.039 1.006 1.142 | [H/D]™
25.6 30.5 394 24.9 31.0 40.0 50.1 41.6 H%, s %

J:\.fiﬁ‘;"\l\‘j eJ\JAJY\.L;';d:\.A:ﬂA.VA}A JWr 2= Vr e}u‘)&.kkiﬁé s.L;:\.a.u._d\ Naa —olaila CJJA.I\ g ‘_A.:;

) 5) Babuad) A 5o Jare Ao Capril) 8 lassV) Jlas (e saliiaY] Sy s Agdalall daall ol 300 alaay) axe
Oe el 5 oLV 8 Ll 5 Bl i) gall a5 o(JoaY) Adaliy ) sae g oV Jad adald Adads (g Adlsally Ll
Gp 2ol A e el g oLV G Sl ol Geliie 05 O oS WS lanil) el Jsh e oY) )58 DA
Galy ALY uall ) o) (8-1) JSEY) Leia yai Gl Al o g 038 (e ey s o) bad J sk e LY
cJa¥) ddasy (568 \Wr )}Mtbﬁ‘)\my‘-bi u\} S il Hall ad laal) C.QA.A:&S‘)}G&: E_)L:\.ms\ ‘jﬁl.:\ul.u\ BTN
(e ey g A g el laall muead W sae adad jlaas¥) ad o) (2013) s s Wattoo a5 4sbs 4l jy g
Glo ANV Jua¥) Ay Lgad g 8 A 58 S YD (g o) jlasi¥) Jad Jsha e VLl il o530 IS
gWiols g8V a3l s DLV e Jda 8 ThO7A132-13-X14 :leiey dailuall Slindl (e 55S e Ll il

125



—— 2018 (3) ) (9) Alaall Aol astall oS Sdnala e

sl Jsh clia 8 G54 5 «lully Garil 2l axe 5 5 5V 3l s WLV e Jiba 8 ZMAIR 5 el
Ceall 2o Jaal Inbreed12s G105 cuasiall Hhi A& ZMATR I ddlia) bl qgal) daals 5 0 ylad
3L dha¥) Ak e am¥) adsall (& oAl OV Cand g 5 AN Aals (e (sl e A 100 055 pasisall
“don 100 Oy Y e 3l A aLY) e Jsal ZIMGT A 1 b WS g dpaiiall ciliad) e SIS gis) )
e g a giall Jsh s bl (a2l sae Glaal Th97A132-13-X14 Bl s bl ¢l )l daal G54 AP
Goall ae Jdal ThO7Alla-K122 Bl (pasisell ki daal ZM49R Bl (pasijnlh csall
GRS 3 ga 5 2285 Lae iy (2012) Slaeadl ade das Lo g (385 23011 028 5 «lilly @ gl Jaala 5 a5 521l

O Adle 4 g 45 ) 5

T 34 £ 15
§ 2
L] [ ]
2751 ThgZAIS-13-X14 ZMSi
10
251 ol
o Tho7Alla-K122®
225 21
6
2
5]
17 41
3] v
®ThO7A132-13-X14
151 . . . . .
10 15 2 % 30
. . . . . . ; SN BN sl s (1) Jsa vr
1 2 3 4 5 6 7
vr
s Jpa gl ) Jsha (4) g8
g -
3 24 ggoo oG54
234
200
221
Gire
150 Tho7Alla-K1220
214
2]
100 Inbreed12
%0
104 s STh97A13213:X14
. . . . . ; . . ; ; : :
0 5 10 15 20 % 100 150 200 250 300 350
laloasi p) b (5) g vr ; vr
ane i) S ) (2) S
5 5100
£ 5 0026
w000 2 oud Tho7A132-13:XThe
0022
4900 |
0024
4800 {
0,018
47001 0,016
4600 00144
4500, . . . . . . . | emar
3000 4000 5000 6000 7000 8000 9000 10000 0012 . . . . i
A s ) S vr 001 002 003 0.04 005 006
0asi Al sl s
© Ll (a1l 2 (3) Jsd vr

126



—— 2018 (3) 2l (9) Alaal) Lol aglall oS Sdaala dlaa

9+
— 5,
] J
S 0
2 = ZM5i
1000 7
9m4
800 67
Th97A132-13-X14@
7001
5<
6004
5001 o
4004
3
m<
®Inbreed12
oG54 . . . . .
™ A . : 10 5 ® 5
e K i . . vr
& [l Gl Juala (8) Jsa vr 4a 001 0Js(7) Jsa

548 caaa gy bl medl) Jalad ol jal 5y g peal | e CulS 3l 5 clgrsan das sl cliall 450 5l (a)
DS 4 4y sine RN 3 sa g ATV e 5l bl Qi (g 0 Aol ml) Gy 8 Ay sine s Ay st e e
) il L@l ) Ale olal il siey a5 S i s WS Lgapan cliall Ay e dualall s delad) oy 50l pe
OsSall Ll (e (Aot Apalaad) b Sl af @ el (sl e slas¥) e dualaldl  dalall o5 508l 4 sina s 4358
leazan cliall o e Jy 1385 clieall guead Jav sidl) saall Gaua Gaal) inall Cu il o S Lag ¢ SLaY)
22 Apwilly adill (3a) 5 e 5S5 A8 Gagdl Ay 8 e 5 L) A (bl ) el Lo | s (S
e Sy G17 Ay Gl diala 5 (a5l asaall aae Jideay ZMATR A3 358 Gl (e iy Cliial)
el s Gasipall Jsh s i) ¢l ) iy (G54XGL05) crnedl Daais s 100 05 5B a5l s 2L
o siyall Gl de diia 3 (GLO5XZMBi) crnell s (G54xTh97Alla-K122)

JJMAS\

) siaall 53 (he 445 YLl ddlide g ) 33 dadail 8 dpa ) agd) i Bl 55 2013 s e G ol ]
Goall Jaa gall dadls clilall g de ) ) 3 A ARa) Jualaall and o )52 4a 5,5kl ((Zea mays L)

vany @eall daals dlaal S50 5 dadaill 2014 s 3 510 deas Alld 5 daa) G 23l 2o o laall 2
pstall Cu S8 daals Alae A QYD B yEie G ol Gaagd (8 (Zea mays L) el il 33 8 4l Sa
2014 /3/27-26 2l Sl 2l /EI  oanadil) jaigall @38 50 pald 22e -Age) )l

(.Zea mays L) ¢! saall 5 all ALlS Aulals ilimgd (8 B sall ad dapda 2012 (a3 L L S) o dlaeadl 3
Bl Jea sall dadla el 5 de) )50 4 ) ) 53S0 s g hal

Uae ol ytall 30 (& bl (gl Jlantinly Gy sill 5 aad) Jadll 5 Gangll 558 0385 2001 e ala 2310 4
16-5 :(2) 2320 (1) alaal) o) )50 a slall oy S5

(al A0 5 40 8l Dl aldely Aai¥) e 3 all Blas 2011 dlue (a8 dealy dese A& gy 5
Ol /27-26 <S5 Anala — Aol )5l S Gualad) aledl aigall o) jdiall 3,00 (8 3l ol A
2011

o AU Sa s Jaalall ) 5l allaall Gamy 085 2012 Lsoseadl Jals alla g dilae Gl g8 deal s deas A& 35ly 6
1/Gake 40/ (padl )l Ao ) ) Alae LYY o

Iy Asse Auel 0l el st aveal 2000 A& Al deae Jodall de g dgene fSA (gl 0 T
) (i gall dirala ¢ il 5 de Ll

8. Al-Falahy, M.A.H., K.M. Dawod and A.S.A. Mohammad. 2012. Gene Action and
Combining Ability Studies in Single Cross Hybrids of Maize (Zea mays L.).JDU, 15 (1).

9. Amiruzzaman, M., Md. Amirul Islam, Lutful Hasan, Monjurul Kadir and Md. Motiar
Rahman. 2013. Heterosis and combining ability in a diallel among elite inbred lines of
maize (Zea mays L.). Emir. J. Food Agric. 2013. 25 (2): 132-137.

10. Choukan, R. and S. A. Mosavat. 2006. Mode of gene action of different traits in maize tester
lines using diallel crosses. Seed Plant. 4: 547-556.

11. Dawod, K.M., A.S.A. Mohammad and kh.H. Kanosh. 2009. Inheritance of grain yield in
half diallel maize population. J. of Tikrit Univ. for Agr. Eci. Vol(9) No.(3).

12. Dawod, K.M., M.A.H. Al-Falahy and A.S.A. Mohammad. 2012. Genetic Variations and
Gene Effect Controlling Grain Yield and Some of its Components in Maize. J. of Agri. Sci.
and Tech. B2: 814-823.

127



—— 2018 (3) 2l (9) Alaal) Lol aglall oS Sdaala dlaa

13.

14.

15.

16.

17.

18.
19.

20.

21.

22.

23.

24,

25.

26.

27.

Falconer; D. S. 1989. Introduction to quantitive genetics .3rd edn. John Wiley and Sons,
New York, pp:438.

Fan, X. M., H. M. Chen, J. Tan, C. X. Xu, Y. D. Zhang, L. M. Luo, Y. X. Huang and M. S.
Kang. 2008. Combining abilities for yield and yield components in maize. Maydica, 53: 39-
46.

Griffing, B. 1956. Concept of general and specific combining ability in relation to diallel
crossing system. Austr. J. Biol. Sci. 9:463-493.

Haddadi, M.H., M. Eesmaeilof, R. Choukan and V. Rameeh. 2012. Combining ability
analysis of days to silking, plant height, yield components and kernel yield in maize
breeding lines. Afr. J. Agric. Res. Vol. 7(33), pp. 4685-4691.

Hayes, H. K. and I. I. Johanson. 1939. The breeding of improved self-lines of corn. J. Amer.
Soc. Agro, 31:710-724.

Hayman, B. I. 1954. The analysis of variance of diallel tables. Biometrics 10:235-244.
Irshad-Ul-Hag, M., S. U. Ajmal, M. Munir and M. Gulfaraz. 2010. Gene action studies of
different quantitative traits in maize. Pak. J. Bot., 42(2): 1021-1030, 2010.

Johnson, G.R. 1973. Diallel analysis of leaf area heterosis and relationship to yield in maize.
Crop Sci. 13: 178-180.

Mather, K. and Jinks J. L. 1982. Biometrical genetics: The study of continuous variation.
3rd edition. Chapman and Hall, London.

Ojo, G. O. S., D. K. Adedzwa and L. L. Bello. 2007. Combining ability estimates and
herosis for grain yield and yield components in maize (Zea mays L.). J. Sustain. Develop.
Agric. Environ. 3:49-57.

Singh, R. K. and B. D. Chaudhary. 2007. Biometrical Methods in Quantitative Genetic
Analysis. Kalyani Publishers, India.

Srdic, J., Z. Paji¢, M. Filipovi¢, M. Babi¢, and M. Secanski. 2011. Inheritance of Ear Yield
and its Components in Sweet Corn (Zea mays L. saccharat). GENETIKA, Vol. 43, No. 2,
341-348.

Wattoo, F.M., M. saleem, M. Ahsan and sh. M.A. Basra. 2013. Genetics of physio-
agronomic traits in maize under water deficit conditions. Pak. J. Nutr., 12(4): 398-409.

Zare, M., R. Chouckan, M. R. Bihamta and E. Majidi Hervan E. 2010. Estamination of
genetic parameters and general and specific combining abilities in maize using a diallel
design. Iran. J. Crop Sci. 47: 318-332.

Zare, M.; R. choukan; M.R. Bihamta; E.M. Hervan and M.M.K. manesh. 2011. Gene action
for some agronomic traits in maize (Zea mays L .). Crop J. 1(2): 133-141.

128



