RESULTS AND DISCUSSION

The present study was carried out to investigate the heterosis
and combining ability for some agronomic characters, i.e. tasseling
and silking ear and plant heights, leaf area, leaf angle, ear husk, stem
diameter, number of ears/ plant, ear length, ear diameter, number of
rows/  ear, number of kernels/ row, 100- kernel weight, shelling .
percentage and grain yield/ plant in some inbred lines of maize (Zea
mays L.) by means of diallel cross system. To achieve this target, half

diallel of F; and F; crosses was studied.

The combined analysis was done between two seasons in F; data
for all the studied traits except for leaf area, leaf angle, ear height,
plant height and shelling percentage, whereas the homogeneity test of

errors variance was significant for the exceptional traits.

F, generation :

Analysis of variance, means and heterosis :

The analysis of variance for each of the two seasons as well as
the combined analysis for the studied traits is presented in Table (6).
Seasons mean squares were significant for all traits, indicating an
overall differences between the two seasons. Also, the mean values in
the first season were significantly higher for grain yield per plant,
number of ears per plant, 100- kernel weight, ear height, plant height,

stem diameter, husk of ear, leaf area and leaf angle than those the
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second one. While, the other traits, the mean values m the second

season were higher than those in the first one.

Significant genotypes mean squares were detected for all traits
in separate season as well as the combined analysis except for ear
diameter in the second season, indicating the wide diversity between
the parental materials used in this study. Significant genotypes by
seasons interaction mean squares were detected for all traits except
~number of rows per ear, indicating that tﬁe tested genotypes varied
from each other, and ranked differently from season to another. For
the number of rows per ear, insignificant genotypes by season
interaction mean squares was detected, revealing that the genotypes

responded to seasonal change by nearly similar magnitude.

Significant inbred lines mean squares were showed in all traits
except number of ears per plant, and 100- kernel weigh in both
seasons as well as the combined analysis, number of kernels per row,
shelling percentage, leaf angle and ear husk in the first season, ear
height, tasseling date and stem diameter in the second season (Table
6). Insignificant mean squares of interaction between parental inbred
lines and seasons were detected for all traits except silking date, stem
diameter and ear husk. This result may revealed the high repeatability
of the parental inbred lines inder different seasons. The mean
performance of tested eight inbred lines as each season and as an
average over two seasons are presented in Table (7). The parental
inbred line M 105g showed the lowest mean value for lea f angle.

However, the parental line 110B gave the highest one for this trait.




Table (7): Genotypes mean performance for growth and yield characteristics in 1995

_ and 1996 seasons.

Genotype Tasseling date (day) Silking date (day) Ear height (cm)
S 1 Sz Comb S| Sz Comb S| Sg
110B 6533bc 64.00b-f 6467b-g 7133a 6800df 69.67bc 82.02no 88321
72 65.33b-c 6633ac 6583bd 67.33b-d 70.67bc 69.00cd 71.28p 71.28 n
27 65.00b-c 64.67b-f 6483bf 6833a-c 65.00g 6667ei 8§7.22n 87.221
101 66.33ac 64.00bf 6517b-f 67.00bf 66.00fg 6650e-i 67.12po 67450
70B 65.67ac 6600ad 6583b-d 6667b-f 6833df 67.00df 526lq 526l 0
105g 68.33a 6900a 6867a 7067a 7267a 71.67a 63550 63.55p
36 67.00ab 6533af 6617bc 6933ab 70.67bc 70.00a-c 79930 7993 m
1061 67.00ab 67.00ab 67.00ba 71.00a 7133ab 71.17ab 64480 64.48 p
110B x 72 57.00i-n 6167f 5933in 6167hk 6300h 6233e1. 153.00b 13267y
x 27 5999ek 65.00a-f 6200hk 6267g§ 7067Tbc 66.67ek 136.37h-l 131.00j
x 101 60.67e-h 6567af 63.17ej 64.00f] 66.00df 66.00ek 130.67k-1 [33.00 h-
x70B  59.67ej 63.67b-f 61.67h-m 63.67fj 6833df 66.00ek 13010k 127.00k
x 105g 6133d-f 6567a-f 6350d-1 6433d-i 69.00cf 6667e-i 136.33h-1 127.00k
x 36 60.67¢e-h 6633ac 6350d-i 63.00g4 69.00cf 66.00e-k 132.00j-1 126.00k
x 1061 60.33eh 62.00df 61.17in 64.67d-i 65.00g 6483i-m 129401 14500d
72 x27 55.67in 6267cf 59.17mn 6133ik 66.00fg 63.67i0 143.27d-h 131.33]
x 101 6000ei 6400b-f 6200h-k 6333g-j 6833df 6583fk 14067gh 14533 cd
x70B  57.67h-n 64.33b-f 61.00in 61.33i-k 68.00df 64.67j-m 154.00b 137.00fg
x 105g 59.00e-k 64.33b-f 61.67h-m 60.67g-) 6833df 6550g-1 14400c-g 1383.67ef
x 36 5633k-n 6633a<c 61.331n 6567k 69.00cf 6483im 141.67e¢-h 153.00a
x 1061 62.00d-f 6467b-f 6333¢j 62.00c-g 68.00df 6683eh 13987g-i 136.00fh
27 x 101  58.00g-m 62.00df 60.00k-n 60.67h-j 65008 63.50m-0 150.33b-d 131.67}
x70B 5500 m-n 66.00a-d 60.50kn 6200jk 6933cd 6500h-m 151.00bc. 136.67fg
x 105g 5667j-n 64.00b-f 60.33kn 6367hj 68.00df 6500h-m 13087kl 138.67ef
x 36 60.33¢-h 62.00df 61.17i-n 6467f) 6509g 6433kn 148.00b-f 149.00b
x 1061 60.67e-h 64.00b-f 6233fk 63.33d-i 67.67df 66.17ek 133.13i-1 148670
101 x70B 6033eh 63.00b-f 61.67h-m 6433g- 6733df 6533g-m 143.33d-h 148.00 be
x105g 60.67e-h 6633ac 6350d1 5867d-i 69.00cf 6667e-i 150.33b-d 141.70F
x 36 5467f1 6333b-f 59.00n 6200k 67.00ef 6283no0o 137.33g-k 136.00fh
x 1061 5833dg 6333bf 6083jn 64.00h4 6733d-f 64.67jm 137.02g-k 139.00e-f
70Bx 105g 61.00h-n 65.67a-f 6333d§ 6233f) 6933cd 66.67ei 140.87fh 13500¢-i
x 36 5767cd 6600ad 61.83hl1 6667g-j 68.00df 6517h-m i48.13b-f 133.00h-
x 1061 63.89¢-h 64.67b-f 6428c-h 6433bf 69.00cf 67.83df 138.83g4 12400k
105g x 36 60.67d-f 63.67bf 62.17gk 6500d-i 6933cd 6683eh 143.67d-h 141.00f
x 1061 61.67e1 6667ac 64.17ch 6500d-h 6933cd 67.17eg 108.10m 13533 g~
36 x 1061 60.00e-h 63.67b-f 6183kl 6367f) 6833df 66.00ck 168.33a 14120f
TWC 310 5833d-g 63.00bf 6066jn 63.00gj 6533g 69.16j-m 162.00a 128.67k
S.C. 10 61.66 h-n 65.66a-f 63.66d-1 6566d-1 60031 6284e4 167662 151.00a
G2 61.00h-n 6333bf 62.16pg-k 66.00g-j 6566g 6583h-m 161.00a 147.00 bc




Table (7): Cont.

Genotype Plant height (cm) Leaf area Leaf angle Stem diameter (cm)-

Si S, 5 ) S S, 5 Comb
110B 178980 169980  42849r 568.27i-m 23641 24.00c-g 247bg 232a
T 13266i 123.665  464.920 539 57mn 25.05d§ 20.87hd 255b6d 231a
27 165.48 h 156.00 p 566.22 o-p 481370 22.78 £ 20.33 14 205h 208a
101 12422k 11967t 580.00 0 64613 i 21.02i 21.73 g4 2.33b-h 2.20a
70B 100,00 k 103.00 v 43500241 559.70i-n 2387 e 22.53 f-i 2.10g-h 2.13a
105g 136981 132671 546.50 p 643.00 - 20.02) 17.73m-0 225 c-h 206a
36 108.33j-k 151.00u 548.09p 647.40fh 21.32h 19.00 i-o0 2.13 fh 2.15a
1061 11400i-k 11500t 447040r 66753fg 2542d4 17.00 0 203h 237a

110Bx72 29467ac 279.67a 826.75b 64403 29.33af 19.40k-n  2.63b 244a
x27 274 67cf 27633bc  656.46n 774533 2800a-h 1870i-0 2.57bc 237a

<101 27467cf 28200a  653.22n 546.13j-1  26.67 ¢ 1860i-0 2.12gh 2.12a

x70B 27967bf 259.67g 75491 gh 733.90bc  32.00 ad 2080h1 224ch 220a

x 105g 255.33f-g 247.33 jk 70770 k-m 658.731-g 25.80d4 25.07 bf 237b-h  232a

x 36 282.17a-f 26000g  778.76ef 543.63mn 30.00af 2430bf 220 ch 224a

x 1061 287.67a-d 274.00cd 691.30m 780.90ab 3333 a< 23.70¢c-g 2.50bf 240 a

77 x27 24527g 26000¢g 713.50j-1 788.33ab 30.00 af 23.40d-g 217eh 219a
x 101  27400cf 25033 759.15ij 685.57d-f 3 133ad 23.13eh  220ch 250a

x70B 27833cf 249671 82560 b 65877fg 27.33b-i 2577bc  22lch  220a

x 105g 278.33cf 270.00 f 80532bd 55344im 3133 ad 17.37no  2.53bf 2.39a

x 36 307.67a 24833jk 814.86b<c 597.50h1  30.00af 24.13ce 256bd 235a

x 1061 286.93a-d 254.33h  88134a 50760i4 3400ab 2227fi 224 c-h 234a

27 x101 276.33c¢cf 259.00g 79579 cf 68223 df 3133ad 22 47+ 233b-h 238a
<70B 286.00a-d 24533k  769.20fg 702.03cf 2567d§ 2567b-d 2.40 b-h 2.06a
x105g 283.13ad 27933ab 697.04i-m 682.00d-f 30.00af 2647ab  2.51bf 235a

x 36 269.33¢-g 271.00df 88891a 58483 k-m 2533d4§ 17.070 230b-h 22212

x 1061 254.67fg 265671 65993n 516.83no 3467a 20.40 i-l 2.06h 217a

(101 x70B 292.00ac 242671 887.75a  586.67k-m 30.00a- 22.40 f-i 2.21c-h 2.18a
x 105g 28833ad 252 00hi 764.52fg 782.73ab 29.00a-g 27.87a 240b-h 2342

x36 263.00d-g 276.33bc  669.18n 665.10 f-¢g 3333 a<c 2303fh 231b-h 2232

: x 1060 285.33a-d 26533 f 659.52n  70840cf 30.67af 2453bf 227b-h 2343
' 70B x 105g 306.67ab 22883n  799.50¢cf 620008k 3400ab 2167gk 237bh 2.35a
X 36 27533 ¢-f 248.33jk 74050 h-i 717.30 od 2567d4 19.73j-m 2.23¢c-h 221a

' x 1061 279.17c-f 249001ij 667.31n  63567f4 29.33af 23.77¢g 219d-h  220a
1058 x 36 283.67a-d 26633 f 79184 df 570.62k-m 27.33b-i 22.93e-g 231 b-h  233a
« 1061 28553ad 23667m 82595 b 66297fg 3067af 2347cg 230b-h 220a

36 x 1061 287.07ad 24233i 71987 jk 566.80im 2233g4 20.80h- 363a 2.15a
TWC 310 281.33a-d 244671 717.68j-1  569.10 km 31.66 ad 15860 2.15¢e-h 213a
5C. 10 28166ad 27866bc 914002 87293a 3066al  2540ab 209h 2.06a
G2 3114.60a 267.00f  869.32ab 694.11d-f 27.33bi 2273 eg 208h 2.11a




Table (7): Cont.

Genolype No. of cars/ plant_ Ear husk Ear length ()
S S, Comb S S» Comb S S, Comb
110B 1.01c 1.00f 1.00 £ 257fg 2471k 252hj 1125h 1346 hi  12.357
72 1.00c 1.00 f 1.O0f 222 440a 313tb-h 1838ad 1583ci 17.11cd
27 [.00¢c 1.00 f 1.00f 282eg 3.53ad 3.18b-i  1182h 1267 12251
101 100c  1.00T  100Of  225g  220g1 2.23j 13.52f-h 14.00g-i 13.76¢-l
708 1.00c 1.00F 1.00f 2.50fg  393ab 3.22b-h 1222g-h 1447fi 1334f
105g 104c¢ 1.07ef 103ef 298d-g 360a-d 329b-h 11.04h 1567 c-i 1335f
36 1.07bc 10def 104ef 298d-g 3.27bf 3.12¢j 16996 15.00 d-i 1599d-f
1061 107bc  107e-f 107d-f 2.83eg 280d-h 28lej 1400fh 1433 fi 14.17ef
110B x 72 1.07bc  127b-f 1.17b-f 333cg 327bf 330b-h 2053ab 1833 a-I 194} a-c
x27 133ac 1.13d-f 123bf 3.00d-g 267ej 2.83d4 1877ad 2053ab 19.65 a-c
x101 1.27ac 140b-e 133D 330cg 1401 2.35i-j 21.07a 1840a-f 1973 ac
x70B 1.27a< 100f 1.13bf 320cg 420a 3.70b-d 19.80a<c 18.40a-f 19.10a-c
x105g 1.07¢ 1.13d-f 1.10¢-f 4.60ac 250fk 355bf 19.73a< 1980a< 19.77ac
X 36 1.00e 1.00 f 100f  327cg 320bf 323b-h 18.60ad 1887ad 18.73ad
x106i 127ac 113d-f 120bf 573a 440a 507a 17.80a-f 18.72a-f 1821 ad
72 x27 1.27ac  L.13df 120bf 433b-d 297cg 365bf 1547d-g 2028ab 17.87 ad
x10t  1.07bc  1.00f 1.03ef 4.10bf 232fk 3.22b-h 1440fh 19.67a<c 1693cd
x70B 1.20a-c 120c-f 120bf 3.40b-g 247fk 293d4 19.i%9ad 19.67a-<c 19 40 ac
x105g [.40ab 1001 1.20b-f 4380ab 293c-g 3.87bc 16.20cf 19.29ac 17.74 a-d
x 36 120a-c 127bf 123bf 480ab 253fk 3.67bf 1853ad 1997ac 1925ac
x106i 126a<c 133bd 130bc 330cg 3.07b-g 3.18b-i 17.73af 1933ac 1853ad
27 x101 107bc  1.13d-f 1.10cf 380bf 420a 400b 18.33a-d 19.33a< 18.83ad
x70B 120a<c 133b-d 127bd 453ac 267ej 3.60bf 17.13b-f 19.67 a-c 18.40 ad
x105g t20a-c 127b-[ 1.23b0 407bf 287cg 347b-g 19.27ad 1883 a-c I8.80ad
x 36 120a-c 120cf 120b-f 300d-g 3.73a< 337b-g 2080ab 19.67a~c 20.23 ab
x 1061 1.00¢ 1.27b-f  1.13bf 333c-g 327bf 330b-h 1695bf 19.40ac 18.18 a-d
101 x70B 1.13bc 1.13d-f 1.13bf 327c¢g 2.73d-i 3.00 cj 1783af 1747a-h 17.65 bd
x105g 1.07bc  1.13d-f 1.10cf 3.17cg 1.87 il  252hj 19.13ad 21.00ab 20.07ab
x 36 1.07bc  1.29c¢cf 113bf 460ac 253fk 3.57bf 1783af 19.13a-d 1848ad
x106i 1.33ac 167a 1.50 a 300d-g 440a 3.70b-d 2045ab 1900ad 1973 a-c
T0Bx 105g 1.47a 1.10d-f 128bc 450a< 3.57af 4.03b 18.87ad 16.89b-h 1788 ad
x36 1.27ab 1.00f 1.13b-f 380bf 193hl 287d§ 19.78a< 20.67ab 20.2%ab
xi061 107bc 147b 127bd 3.60bg 167kji 263g§ 1233g-h 1980a< 1607dS
H05g x 36 1.40ab 127bf 133ab 3.00d-g 247fk 273f§ 2000a< 2133a 2067a
x106I 1.00¢ 1.13df 107df 330cg 267dj 298d§j 1892ad 18.13ag 1853a4d
36 x1061 1.47a 1.13d-f 130bc  353b-g 18061 267g-i 18.67ad 1747a-h 1807ad
TWC 310 1.00 ¢ 1.09ef 1.odef 293dg 273d-i 288dj 2248a 2500a 2374 ad
S.C. 10 120ac  129bf 124bc 340¢cg 353af 346b§ 18.14ad 2273a 20,43 ab
G2 1.00¢ 1.00 f 1L.OOT 260fg 280di_  2.70fj 1793af 1553d-i 16.73dA




Table (7):

Cont.

Genotype Ear dizmicter (cm) No. of kernels/ row No. of rows/ car
Sy Comb S Sy Comb S, Sz Comb
1108 2.19d 3031 33.13eg 3096fg 3205 g 10.55ik 1347 a 1201 ¢
72 2.22d 3.22d-f 3501 af  33.25ef 34.13ej 7.13m 8.66 cd 7.90 h-i
27 223d 3.25d-fF 27.77fg  2550¢g 2664k 9.26 ki 10.0 be 963g
101 2.26d 3.30e-f 32.16c-g 2820fg 30185k 1166h 12.96a 12.31d-l
70B 2.18d 3.25d-f 30.79d-g 31.72d-g 3125hk 8.67 k-m 8.00cd 8.33 g
105g 2.25d 3.19d-f 30.69d-g 3080 ﬁ-g 30.751-k 8.00 I-m 7.39d 7.69 h-i
36 231d 3264d-f 3228c-g 3857ac. 3542b4 7.12m 7.12d 7.121i
106i 2.15d 3.18d1 2495g 2837f-g 2637k 10.00j-k  809cd 9.05g-h
110Bx72 440ac 4.20 ab 42.15 ab 39.33a-c  40.73ab 15.0a-d 13.47a 14.23 a-c
x27 373c 3.97a-d 30.33af 3933a¢  39.13af 14.80 a-f 1440a 14.60 a-c
x 101 483ac 448 ab 38.47af 39.70a< 3908af 1547ab 14.30a 14 88 ab
x70B 467a<c - 3.70bf 39.33a-d 40.13ab 3973ad 1267e-m 1307a 12.87 c-f
x 105g 520a 463 a 43.20a 4133ab  42.27a 13.87a-g 14.19a 14.00 a-f
x 36 527a 457a 32.13c-g 38.00ad 35.06c 1320c-h  13.20a 1320 a-T
x 1061 4.30a-c 398a-d 42.50 ab 3j845ac 4048a-c 13.53a-h 12353a 1303 b-f
72 x27 4.50 ac 447 ab 31.80cg 39.57ac 3568b-i 14.80af 1420a 14.50 ac
x101 473a< 4,57 a 30.13f-g  40.30ab  3522b- 13.53a-h 14.67a 14.10 a-d
x70B 4.60a-<c 440 a-b 38.13a-f 43.00a 40.57a-c 1527a-c 13.27 a 14.27 ac
x105g 4.60 a-c 440 ab 33.53¢f  3687af 3520b§ 13.87ag 1440a 14.13 ad
x36  440a<c 4.25ab 32.53¢c-g  41.75ab 37.14a-g 1400a-g 13633 13.82 a-1
x106i 4.67ac 4.52 ab 35.80a-f 36.50af 36.15b-h  1246fh 1453a 13,50 a-f
27 x101 4.67a<c 4.43 ab 40.00ac  39.50ac 39.75ad 1560a 14.40a 15.00a
x70B 4.53ac 4,52 ab 36.40ac 4000ac 3820af i407a-g 1480a 14,43 a-c
x 105g 4.67a< 4.40 ab 3760af 3640a-f 37.00ag 1427a-g 13.60a 13.93 a-f
x 36 3.83b<c 328 cf 38.00af 40.41ab 3920a-f 12.60fh 1447a 13.53 a-f
x106i 3.97b< 4,13 ab 38.00af 40.00a-c 39.00af 1360a-h 14272 13.92 a-f
101 x70B 4.20a<c 4.14 ab 34.50bf 3%9.10a< 3680a-g 1448a.g 14272 14.38 a-c
x 105g 4.82a< 4.55a 37.93a-f 40.57ab  3925af 1348b-h 13.47a 13.43 a-f
x 36 4.00bc 412 ab 33.00¢c-g 36.10a-f 3459d4 13.00d-h 13.56a 13.28 a-f
x106i 4.67a< 4.60 a 40.33ac 36.67af 3850af 1560a 14472 1503 a
70B x 105g 4.67a-< 4.21ab 3750af 3648af 369%ag 1427ag 13.10a 13.68 a-l
X 36 4.63 a<c 4.17 ab 31.00d-g 41.60ab  3630b-h 1453af 1333a 13.93 a-{
x o6l 2.37d 333cof 3573 a-f 41.70 ab 38.72 a-f 1233 g+ 12.00 ab [2.17e-{
105g x 36 493 ab 457a 37.60af 3823ad 37.92af 1427a-g 13972 14.12 ad
x 106f 4.60 ac 4.58 ab 37.20af 36.80a-f 37.00a-g 13.20¢c-h 1360a 13.40 a-f
36 x 1061 4.57a<  407a< 3240 e-g  3500af 33.70f4 1407ag 13.93a 14.00 a-T
TWC 310 500a 470 a 38.00af 43.28a 4064ad 12.00h 12.00 ab 12.00 -l
S.C.10 516a 4.79a 3890af 4100ab 39.95af 1200h-j 12.00ab 12.00 ¢-f
G2 483 a-c 4.71a 31.00d-g 35.33af 33.16eg 12.20g-i 1236a 12.28 d-f




Table (7): Cont.

Genotvpe Weight of 100- kernel (g) Shelling percentage Grmain yield/ plant 15.5 %

5 S, Comb. Si S S S; Comb
110B 28.00a-f 2456b-h 2628af 77.08a-g 79.50fh 9533n  90.69g-h 930Im
72 2804 a-f 2488b-h 2646af 79.15af 7205m 66.22 op 63.271 64.75 no
27 241taf 1800g-h 21.06ef 7737ag 8058df 58840p 59491 59 16 n-0
101 23.73a-f 2140c-h 22.57cf 7355a-g 6654n 7474 0 75.02 hi 74 88 n
70B 27.19a-f 2040d-h  2380bf 77.02a-g 7471 63.39 0p 56.101 59.75 n-o0
105g 27.69a-f 2000f-h 2385b-f 7543a-g 79.74e¢-h 65200p 56.631 58.91 n-0
36 23.10af 27.00a-f 2505af 7020cg 6850 n 5539 o0p 53.80i 54590
106i 2077 ¢ 2420b-h  2240cf 70.83b-g 7857 fi 50.590 55.33i 52960
110Bx 72 2529a-f 17.00h 21.15e-f 75.76a-g 80.56 d-f 170.83c-f 12495ef 1478%c¢-i

x27 2450a-f 2500b-h  24.75af 7805a-g 8264 cd . 189.35ac 141.07a-f 16521bc
x101  2650af 20.00fh 2325cf 8329ab 77.88 15 .  197.47ab  147.23a-f 17235ab
x70B 26.40af 2840a-d 2740ab 7374ag 83.72bc 163.75d-g 133.89b-f 148.82c-i
x 105g 2955a-f 2260ch 26.08a-f 7292apg 77.72gk 18521a-d 127.82c¢-f 156520
x 36 30.00 ab 29.15ac 2958a 57.26h 79.60e-h 133.91h-m 131.42b-f 132.67h-l
x106i 23.80a-T  2400b-h  2390b-f 7596a-g 78.04f4 169.20¢-f 12370 ¢l 146.45d-i
72 x27  2200d€4 2400b-h 23.00cd  761%a-g 77530k 132.79h-m 146.83a-[ 13981 [
x 101  2257b-f 2630a-f 2443af T7280ag 77.76g-k 114.14m-n 124.4%ef 11932k
x70B 2204c{ 23.52b-h  2278cf 7357a-g 8043d-g 15557eh 127.59df [141.58¢f4
x105g 21.00F 2106c-h  21.00ef  66.17g-h  83.19b<c 13740 h-m 153.48ab (4544 d-i
x36  2500a-f 31.12ab  2800a-c 6984d-g 8157cf 14084h1 123.62ef 132231
x106i 2095f 19.00 f-h 19981 68.74f-g  78.11 (- 1196%i-m 113.90f-g 116791
27 x101 2130f 24.13b-h 22.72c¢f 8293ac 76591k  150.94f 13445b1 142691
x70B 23.50af 23.20b-h  2335bf 7923af B525ab 14470 g-k  139.55a-f 1421215
x105g 2790a-f 2000fh 23.95bf 7423a-g 86.56a 177.16 b-e 12562ef 15139c-h
x 36 21.00f 22.10¢c-h 21.55d-f  7590ag 79.24e-i 121.59 k-m 139.76a-f 130.67i-|
x 1061 2497a-f 2300b-h  23.99bf 73.13ag 7540 133.91 h-m 141.30a-f 13761 j-k
101 x70B 2990ab 22.89c-h 2639af 7378a-g 7984eh 171.65c¢f 151.65a-d 161.65b-d
x105g 30.70a 2200c-h 2635af 7258a-g 8340bc 17556b<e 151.98ac 163.77bd
x 36 2400a-f 2650a-f 2495af 6954fg 7937e-h  11464mn 13584bf 12524
x106i 2390af 2600b-g 2130af 8235ad 7988fh 2053la (62.21a 183: 76 a
70Bx105g 2247b-{ 20.12fh 2890ef  71.16b-g 78.88f-i 165.03d-f 155.04 ab 160.03 b-I
x36  2400a-f 3380a 27.10ab  7228a-g 80.12d-h 12841fm 124.62e-f [26.52]-
x1061 298 ac 2440b-h 2442ad 73.18ag Bl47cf 1496714 132.95bf 140861
105g x 36 21461 2737a-f 2442af 8107af 8031d-g 1668%c-g 1454la-e 156.12b-g
x o6l 26.37a-f 23.50b-h  2494af 67652 7830f4  126.46j-m 13585b-f 131161l
36 x 1061 21.00f 2130c-h  21.15esf 6765fh 7528kl 13452 h-m 12515ef 12983 i-l
TWC310  2940ac 2500b-g 2696af 7933af 8084dg 12651i-m 11871fg 12261j-
5.C. 10 2792af 2400b-h 2596af 80.00af 8084dg 149856 154.04ab 15194 c-h
G2 3045a¢c_ 2546b-g  27.95ab  76.18a-g 79.51fh- 11403lm 101.19gh 107.61lm
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Generally, the inbred lines manifested narrow leaf angles and their
leaf angles are close to each other. The parental inbred lines 110B
and 70 B gave the lowest mean values for leaf area. While, the

parental inbred line 101H had the highest mean value for leaf area.

The parental lines 105g and 106i behaved as the latest for
tasseling and silking dates. Meanwhile, the parental inbred lines 27
and 101 H behaved as the earliest inbreds in both seasons as well as

the combined analysis.

The parental inbred lines 70 B gave the lowest mean values for
ear and plant height in both seasons. However, the parental inbred line

110B had the highest mean values for both traits.

The parental line 72 had the highest mean value for ear hudk,
but without significant superiority over those of inbred lines 27,70 B
and 105g. However, the parental inbred line 101H had the lowest one-
for this frait. |

The parental inbred lines 110B and 101H gave the highest
number of row/ ear. However, this inbred line 36 had the lowest one
for this trait. While, the parental inbred lines 72 and 36 gave the
highest mean values for number of kernels 'per row. However, the

inbred lines 27 and 106i expressed the lowest ones for this trait.

The parental inbred lines 110B, 72 and 36 recorded heavier
100 kernel weight. However, both inbred lines 27 and 106i showed
the lowest ones. Also, the parental inbred lines 72 and 36 had the
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highest mean values for ear length. While, the parental inbred lines

110B, 27 and 105g gave the highest shelling percentage .

The parental inbred line 110B was the first in grain yield per
plant and the inbred line 101H was the second one for grain yield per

plant.

Hybrid mean squares were significant for all cases except
number of rows per plant in the second season and the combined
analysis, number of kernels per row, ear length, ear diameter, tasseling
date, and stem diameter (Table 6), revealing overall differences
between these hybrids. Significant interaction between F; hybrids and
seasons were detected for al traits except number of rows per ear,
indicating that these hybrids behaved some what differently from
season to another. For the exceptional trait, insignificant mean
squares for interaction between hybrids and season was detected,
revealing that the hybrids were suspected to environmental change by

nearly similar magnitude.

Mean performance of parental inbred lines and their F; hybrids
SC 10, TWC 310 and Giza 2 at each season as well as the combined
over both season as well as the combined over both season are
presented in Table (7). The crosses were earlier in flowering than
parents, a favrourable situation only if the goal is to develop early
maturity hybrids to avoid damage by borers or other environmental
adverse conditions.  The parental combinations that incorporated
earliness in silking and tasseling dates are plants of those F, hybrids
101 Hx 72,72 x27 and 27 x 101 H.
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The choice between taller plants with highest ear and shorter
plants with reduced ear height depends on the breeder objective. All
F; combinations manifested taller plants with high- set ears on the
culm. Exceptions are those crosses 110 B x 105 g and 105 g x 106i.
Also, the crosses 110B x 70B, 110B x 101H, 110B x 36, 110B x 105g

and 105g x 1061 gave the lowest mean values of ear height.

| The highest values for leaf area were recorded by crosses 110B
x 72, 110Bx 70B, 110B x 1061, 72 x 70B, 72 x 1061, 27 x 101H, 27 x
70B, 27 x 36, 101H x 70B, 101H x 105g, and 105g x 1061 and SC 10
in the combined analysis. The high wvalues for leaf area is the
important trait to obtain the high grain yield. The lowest value for this
trait was recorded by hybrid 27 x 106i.

A narrow leaf angle (upright leaf) is preferable than wide lead
angle and this character was manifested by some of the hybrids.
Indeed, all F, hybrids had greater leaf angle than inbreds. The two
best combinations 27 x 36 and 36 x 106i reflected leaf angle similar to
either parents and they are not even compatible with the best inbred
105g that had a leaf angle of (18.88).

The highest values for stem diameter were detected in crosses 72
x 27 and 10B x 72. The high value for stem diameter is the most

important trait for lodging resistance in maize.

The two crosses 110B x 105g, 110B x 36 as well as TWC 310
and SC 10 gave the highest ear diameter in the first season. Also, the
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previous hybrids and cross 101H x 106i and Giza 2 gave the highest

ear dhameter in the combined analysis.

The two hybrids 101H x 106i and 105g x 36 had the highest
number of ears per plant in the combined analysis. Twenty five
hybrids gave the high mean values for number of rows per ear in the
combined analysis. The highest number of rows per ear was recorded

by cross 101H x 106i followed by cross 27 x 101H.

The cross 110B x 105g had the highest number for kernels per
row in the combined analysis. Also, the three crosses 110B x 72,
110B x 106i, 72 x 70B as'well as the TW 310 gave high number of

kernels per row in the combined analysis.

Non of the hybrids had significantly superiority over the check
varieties for shelling percentage. While, the three crosses 27 x 70B,
101H x 1061 and 105g x 106i gave insignificant superiority over the

check varieties for this trait.

Both crosses [110B x 36 and 70B x 105g gave the highest mean

values for 100- kernel weight in the combined analysis.

For grain yield per plant, the six hybrids 101H x 106i, 101H x
105g, 27 x 105, 110B x 105g, 110B x 101H and 110B x 27 had
significant superiority over the check varieties in the first season. Non
of the hybnds had significant superiority over the check varieties in
the second season. While, the cross 10H x 106i gave the highest grain
yield per plant in the second season. In the combined analysis, the two

crosses 110B x 101H and 101H x 1061 had significant superiority over
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the check wvarieties (Table 7). The fluctuation of hybrids from season
to another were detected for most traits. These results would be

due to significant of interaction between hybrids as season (Tabie
6).

Heterosis:

Mean squares for parents vs. hybrids as an indication to average
heterosis over all crosses was significant for all traits except 100-
kernel weight in both seasons as well as the combined analysis, and |
stem diameter and shelling f)ercentage in the second and first season,
respectively (Table 6). F, mean values were significantly higher than

parental means for all traits.

Insignificant  interaction mean squares between parents vs.
crosses and season were detected for all traits éxcept for ear diameter,
tasseling date, silking date , ear husk and grain yield per plant. This
results indicated that the heterotic effects were not affected by seasonal
changes. For the exceptional traits significant interaction mean
squares were detected for parents vs. crosses by season, revealing that

the heterotic effects were not affected by seasonal changes.

Heterosis expressed as the percentage deviation of F,
performance from its mid- parents value and better parent average
value for all traits studied at both seasons and an average over the two

seasons are presented in Table (8).

For tasseling and silking dates, the hybrids tended to deviate

towards earliness in both seasons. Earliness, if found in comn is
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favourable for escaping destructive injuries caused by Sesamia cretica,

Ledi chill simplec But, and Pyrausta nubilialis Hb.

For tasseling date, twenty eight hybrids in the first season and
the combined analysis and five hybrids in the second season,
expressed  significant negative heterotic effects relative to mid- parent
value. Also, twenty seven and twenty three crosses, exhibited
significant negative heterotic effects relative to better parent in first

season and the combined analysis, respectively.

For silking date, twenty eight, eleven and twenty eight crosses
expressed significant negative heterotic effects relative to mid- parent
value in the first, second season and the combined analysis,
respectively. However, twenty four, six and nineteen hybrids
exhibited  significant negative heterotic effects relative to better-

parent in the same order.

Significant negative heterotic effects for earliness was
previously  reported by Mohamed (1984), Kumar (1994), Shieh
(1994), Altinbas (1996) and Motawea (1997). On the other hand,
Beck et al. (1991) found that heterosis for days to silking was

generally low.

For ear and plant heights, all hybrids expressed significant
positive heterotic effects relative to mid- parent value or better parent
in both seasons. Positive heterotic effects for ear height, was reahced
by Mourad (1978), Mohmed (1984), Abo- Dheaf (1987) and Motawea
(1997). Positive heterotic effects for plant height was reached by
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Mohamed (1979), Nawar et al. (1980), Abd- El- Sattar (1992) and
Motawea (1997), and Turgut e al., (1995) .

For leaf angle, seventeen and eighteen hybrids exhibited
significant positive heterotic effects relative to mid- parent value in
the first and second seasons, respectively. While, nineteen and twenty
hybrids gave significantly positive heterotic effects relative to better
parent in the same order. However, one and four crosses expressed
significant negative heterotic effects relative to mid- parent value in
the first and second seasons, respectively. While, cross 110B x 101H
had significant negative heterotic effects relative to better parent in

the second season.

For leaf area, twenty eight and fourteen hybrids exhibited
significant positive heterotic effects relative to mid- parent value in
the first and second seasons, respectively. While, twenty eight and
ten crosses had significant positive heterotic effects relative to better

parent in the same order.

With respect to ear husk, the two crosses 110B x 1061 and 101
H x 106i gave the desirable heterotic effects relative to mid- parent

value or better parent in the combined analysis.

For number of ears/ plant, twelve, thirteen and seventeen
hybrids expressed significant positive heterotic effects to mid- parent
in the first, second season and the combined analysis over them,

respectively.  While, five, ten and fourteen hybrids from the previous
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crosses exhibited significant positive heterotic effects relative to

better parent in the same order.

For ear length and ear diameter, number of rows/ ear, and
number of kernels/ row, most parental combinations had significant
positive heterotic effects relative to mid- parent or better parent in

both seasons and the combined analysis over them.

Concerning ear diameter, twenty seven and twenty five hybrids
had significant positive heterotic effects relative to mid- parent or

better parent in the first season and combined analysis, respectively.

Significant positive heterotic effects for ear diameter was
reached before by (Yasien, 1977, Mourad, 1978; Mohamed, 1979; and
Motawea, 1997).

For number of rows/ ear, all hybrids exceeded significantly
mld- parent value in both seasons and the combined analysis. While,
twenty five , fifteen and twenty two crosses had significant positive
heterotic effects relative to better parent in the first, second season as
well as the combined analysis, respectively. These results are in
agreement with the findings of Mohamed (1979), Nawar et al. (1980),
Mohamed (1984) and Motawea (1997).

For number of kemels/ row, sixteen, twenty foﬁr, and twenty
one hybrids had significant positive heterotic effects relative to mid-
parent value in the first, second seasons as well as the combined
analysis, respectively. Also, eleven, eighteen and seventeen hybrids

had significant positive heterotic effects relative to better- parent in
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the same order. The cross 110H x 106i gave the highest desirable
heterotic effects for this trait. Significant positive heterotic effects for
number of kernels/ row was reached before by Yasien (1977),
Mohamed (1979) and Motawea (1997).

For shelling percentage, the two crosses 101H x 106i and 105g x
1061 in the first season and twenty one in the second one had
significant positive heterotic  effects relative to mid- parent value.
While, twelve crosses gave significant positive heterotic effects

relative to better parent in the second season.

Concerning grain yield per plant, all crosses significantly
exceeded the respective mid- parent or better parent in each seasons
as well as the combined analysis. The crosses 70B x 105g, 105g x
36, 27 x 105 g and 101 H x 106i had the most desirable heterotic
effects for grain yield per plant. These hybrids exhibited heterosis for
three of more of traits contributing grain yield. The heterotic
magnitude, however, differed from season to another and from case to
case. This finding agrees with general trend where the expression of
heterosis for a complex trait could be explained on the basis of
component interaction, as the numerical value recorded for a complex
trait is always a function ofits components. It could be concluded
that these crosses would be efficient and prospective in corn breeding
programs for improving grain yield per plant. Significant positive
heterotic effects relative to higher yielding parent were also reached
before by El- Rouby and Galal (1972), Beck ef al. (1991), Kumar
(1994), Mufti and Rao (1995) and Motawea (1997).
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Heterosis of grain yield per plant expressed as the percentage
deviation of F; mean performance from Giza 2, TWC 310 and SC 10
in both seasons as well as the combined analysis are presented in
Table (9).

Nineteen, twelve, and twenty five crosses significantly
outyielded (heterctic effects) Giza-2 in the first, second seasons as

well as the combined analysis, respectively.

Seventeen, seven and seventeen hybrids significantly outyielded
TWC 310 in the first , second as well as the combined analysis,
respectively. The other crosses exhibited insignificant heterotic
effects relative to TWC 310.

Eight and three hybrids expressed significantly  positive
heterotic effects (outyielded) relative to SC 10 in the first season as
well as the combined analysis, respectively. Meanwhile, fourteen,
nineteen and seventeen crosses had insignificant useful heterotic
effects relative to SC 10 in the first, second as well as the combined
analysis, respectively, revealing that a hybrid program based on these
material would be useful after testing under different locations and
years. The three crosses 110B x 101H, 101H x 105g and 101H x 1061
outyielded the check Sé 10 by 14.34 % in the combined analysis.
Hence, it could be concluded that these crosses offer possibility for
improving grain yield of maize. Many investigators reported higl_1
heterosis for yield in maize, i.e. Borov (1966), El- Rouby and Galal
(1972), El- Hosary ef al. (1990a), Abd-El- Sattar (1992) and Motawea
(1997).




Table (9): Percentage of heterosis over check varteties Giza 2, T.W.C. 310 and S.C.

10 for grain yield.
Genotype 8C10 T.W.C. 310 Giza 2
S Sa Comb 5 S Comb S S Comb
110B x 72 14.00%  -18.38* 2.26 35.03%* 516 20.62%* 4981** |1.77 30.98**
xX27 26.36** -785 9.07 49.67** 18.84 34 74%%  66.05%*  26.19* 46.32%*
x 101 31.78*¢ -3.83 13.78%  56.09%* 24.02% 4057 T73.17%*  31.70%* 52.64%*
x70B 928 -12.54 -1.75 29.43** 12,79 21.38%  43.60** 1977 3181+
x 105g 23.60%* -16.51*  -333 46.40** 767 27.66** 62.42*+ 1434 38.62**
x 36 -10.64 -14.15 -12.41* 585 10.7] 8.21 17.43 17.56 17.50*
x 1061 12,90 -19.20% -331 33.74* 420 19.44** 48 38%* 10.65 29.71**
72 x27 -11.38 409 -7.70 4.96 23.68*  14.03* 1645 31.34%% 23 82%+
x 101 -23.83*%* -18.68* -21.12** -978 4,87 -2.68 0.10 11.36 508
x70B 3.8 -16.66* -6.53 22.97% 7.47 15.47* 36.47%* 14,13 2539
x 105g -8.31 0.25 -3.98 8.60 29.29* 18.62 20.50* 37.29%% 28 R|**
x 36 -6.01 -19.25%  -12.70%  11.33 4.14 7.85 23.51**  10.58 17.11*
x 1061 -20.13%% -2560%* 22 90*%* -540 -4.06 475 4,96 1.89 344
27 xi0or 073 -12.17 -5.80 19.31* 13.26 16.38%* 32.37% 2027 26.38**

Xx70B -3.44 -8.84 -6.17 14.37**  17.55 15.91*  26.90*%* 2483% 2587+
x [05g 18.23%* -1794* -005 40.04** 582 33.47%+  5526%* 1237 34.08%*

x 36 -18.86%* -8.71 -13.73 -3.89 17.73 6.58 6.63 25.02¢% 15.14%
x k061 -10.04 -1.71 -9.15% 5.35 19.02 12.23 17.43 2640%  21.88%*
101 x70B 14.55* -0.94 6.72 35.08%%  27795%  31.84*%*F  50.53%* 3566** 43 17%*

x 105g 17.16% -0.73 8.12*+ 3R 77¥*  28.03*  3357*F  53.96%* 3595% 4505%*
x 36 -23.50%*% -11.27  -1732%* 939 14.43 2.15 0.54 21.51 10.92
x 1061 37.01*%* 296 21.13**%  62.28%*F  36.64** 49.87%¢ 80.05** 4510** (2.75%*

70B x 105g 10.13 1.27 5.65 30.45%  30.60** 30.52%% 44.73%% 33694 4] 73%*
x 36 1431*  -18.60* -16.47** 1.50** 498 3.19 12.61 11.48 12.05%
x 106l -0.12 -13.79 -7.02 18.30*  11.23 1489%  31.26%* 1812 24 75%x
105g x 36 11.34 -5.02 3.08 31.87%¢ 2249 27.34%  46.31%+  30.07++ 3R 2I8**
X 1061 -15.61%* -11.26 -13.41 0.04 14.45 6.97 10.90 21.52 16.16
36 x 10661 -10.23 -18.25 -14.29%% 633 542 5.39 i7.97¢ 1195 14.99*
X 149.85  153.09 15147  126.51 118.71 122.61 114.03 111,79 112.91

* and ** significant at 0.05 and 0.01 levels of probability, respectively.
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Prediction of double cross yield :

Prediction of double cross yield helps the plant breeder to
choose the best double cross in hybrids maize program. Mohamed
(1984) and others reported good correlation between the prediction

and the actual double cross yield.

In this investigation 210 double crosses will be obtained. The
fesults indicated that the best ten double crosses were : (110B x
101H)(106i x 105g), (110B x 70 B)(101H x 105g), (101H x 110
B)(105g x 106i), (101H x 110B)(106i x 105g), (70B x 101H)(105g x
110B), (101H x 110B)(70B x 106i), (101H x 110B)(1061 x 27), (110B
x 110H)(27 x 105g), (27 x 70B)(105g x 110B), and (110B x 36)}(105g
x 101H).  These double crosses gave 169.1, 162.64, 162.63, 161.69,
161.24, 160.17, 159.52, 157.05, 156.36 and 152.56 (g) grain yield per
plant in the combined analysis, respectively. However, SC 10 and
TWC 310 gave 151.94 and. 122.61 (g) of grain yield per plant in the

combined analysis.

Hence, it could be concluded that these previous double crosses
offer a possibility for increasing grain yield of maize. The single
cross gave the highest grain yield was the best hybrid for using as

females in production of double crosses.
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Combining ability
F, generation :

The observed mean squares for combining ability in each season
and their combined data for the studied traits are shown in Table (10).
The mean squares associated with general combining ability (GCA)
were significant for all the studied traits except ear length in the
second season, number of ears/ plant, leaf angle and ear husk in the
first season, and number of ears/ plant, number of kernels/ row and ear
diameter in the combined analysis. Specific combining ability (SCA)

variances were significant for all characters under study.

It is evident that nonadditive type of gene action was the more
important part of the total genetic variability for ear length in the
second season, number of ears per plant, leaf angle and ear hudk in
the first season, and number of ears per plant, number of kernels per
row and ear diameter in the combined analysis. For the other studied
traits, both additive and non additive gene effects were involved m
determining the performance of single cross progeny. Also, when
GCA/ SCA ratio was used, it was found that grain yield per plant,
number of rows per ear, ear length in both seasons as well as the
combined analysis, plant height, ear height, leaf area and number of
kernels per row in both seasons number of ears per plant, leaf angle
and ear husk in the second season, ear length, ear diameter, tasseling
date and silking date in the first season and ear length, tasseling date
and ear husk in the combined analysis exhibited low GCA/SCA

ratios of less than unity, indicating the predominance of nonadditive
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gene effects for these traits. For 100- kerneis weight in both seasons
and the combined analysis, shelling percentage in both seasons, silking
date in the second season as well as the combined analysis, stem
diameter in the first season as well as the combined analysis and
tasseling date in the second season, high GCA/ SCA ratios which
exceeded the unity were detected, indicating that additive and
additive x additive types of gene action were more important than non
additive effects in controlling these cases. The genetic variance was
previously reported to be mostly due to additive types of gene action
for earliness (Sotcenko, 1970, Mohamed, 1979; Hassaaballa et al.
1980; Mohamed, 1984, Nawar and El- Hosary, 1985a, Salem et al.
1986; El- Hosary 1988(b and c), Badr, 1989; El- Hosary, 1989,
Mahmoud, 1989; El- Hosary ef al. 1990a; Abd El- Dattar, 1992; -
Nawar et al. 1995 (a and b), ear height (El- Hosary, 1986; Salem et al.
1986; Abo- Dheaf, 1987, El- Hosary, 1987, El- Hosay, 1988 (a and
b), Badr, 1989; El- Hosary, 1989; El- Hosary ef al. 1990a, Altinbas,
1996 and Motawea, 1997), Plant height (El- Hosary, 1985 and 1986;
Salem ef al. 1986; El- Hosary, 1987; El- Hosary, 1988 (a and b); El-
Hosary et al. 1990a; Nawar et al. 1995 (aand b ) and Motawea, 1997,
leaf area (Abd- El- Sattar, 1992; and Nawar ef al. 1995 (a and b), ear
husk (El- Hosary, 1988a; El- Hosary et al. (1990a and Abd El- Sattar,
1992, stem diameter (Mahajan and Khehra, 1991), number of ears per
plant (Abo- Dheaf, 1987, Mahmoud, 1989; El- Hosary ef al. 1990a and
Motawea, 1997; ear length, Salem ef al. 1986; and El- Hosary ef al.
1990a, for ear diameter (Mahmoud, 1989 and El- Hosary et al. 1990a),
for number of rows per ear (Abo- Deaf 1987, Mahmoud, 1989; and
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El- Hosary et al. 1990a), for number of kernels per row (Salem ef d/.
1986, and El- Hosary ef al. 1990a), for 100 kernel weight (Salem et al.
1986; Mahmoud, 1989 and Ei- Hosary 1990a), for grain yield per plant
(El- Rouby and Galal, 1972; Salem et al. 1986, and El- Hosary et al.
1990a).

The non additive genetic variance was previously reported to be
most prevalent for earliness (El- Hosary, 1985 and 1988a and Reddy
and Agrowal, 1992), ear height (Kalsy and Sharma, 1970, Mohamed,
1984; El- Hosary, 1985 and 1988a), leaf area (Mahajan and Khehra,
1991), ear husk (El- Hosary, 1985), ear length and ear diameter
(Hajkhan, 1970), plant and ear height (Mourad, 1978, Dhillon and
Singh 1976), number of rows/ ear and number of kernels/ row (El-
Absawy, 1990), 100 kernel weight and grain yield per plant (Mokbel,
1988, Mohamed, 1979 and Ssurinder et al., 1992).

The mean squares of interaction between season and general
combining ability were significant for ear diameter, silking date and
grain yield per plant, revealing that the magnitude of additive and
additive x additive types of gene action varied from one season to
another. For other traits, non significant interaction between GCA
and season were detected indicating that additive and additive x
additive types of gene action were not influenced by the seasonal

conditions.

The mean squares of interaction between season and SCA were
significant  for all traits under study except stem diameter, number of

rows per row, number of kernels per row and 100- kernel weight.”
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Such results indicated that nonadditive effects influenced by seasonal
changes (Hajkhan, 1970, Mourad, 1978, Mahmoud, 1984, and El-
Hosary, 1985 and 1988a).

Estimates of GCA effects g; for individual parental inbred liens
in each trait in both seasons as well as the combined analysis are
presented in Table (11). The bmental inbred line 1061 gave significant
negative g; effects for silking date in both seasons as well as the
combined analysis and for tasseling date in the first season and the
combined analysis, indicating that this inbred line could be considered

as good combiner for developing early genotype.

The parental line 36 followed by inbred line 1061 considered
outstanding combiners towards reducing leaf angle. The pareﬁtal
inbred lines were inconsistent g; effects for leaf area. The parental
inbred lines 72 and 36 gave significant positive g; effects in the first
season, whereas it gave significant negative g; effects in the second
season. Also, the inbred lines 110B and 106i gave significant negative
g; effects in the first season. Meanwhile, it gave significant positive

or insignificant effects in the second one.

The parental inbred line 27 showed significant negative g;
effects for tasseling and silking dates in both seasons as well as the
combined analysis, indicating that this inbred line could be considered
as good combiner for developing early genotypes. Earliness of
inflorescence is required for early maturing season to escape comn
pests. These inbred could be candidates for early maturing corn.
While, the parental inbred line 105g gave positive and significant g
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effects indicating a sheer tendency towards delayed tasseling and

sitking dates.

For plant height, the three parents M 72, M 70B and M 1061
regardless of significance and negative g; effects for the trait.
indicating favourable combining ability towards reducing plant
height. Two of the above, namely the inbreds 70B and 1061 gave
significant and negative g, estimates for plant height are coupled with
negative and signiﬁcanf of g; effects for ear height as well. That is,
both inbreds would tend to reduce plant or ear heights in their hybrid

combinations or produced in short inbred lines.

Moshtohor 27 expressed significant positive g; effects for ear
husk in the second season, number of kernels and shelling percentage
in both seasons. None of the parental inbred lines gave significant -
desirable g; effects for stem diameter. The parental tnbred line 105¢
had considerable significantly positive g; effects for ear diameter in
the first season (Table 10).

The parental inbred line m 36 seems to be the best combiner
for ear length in the firs and the combined analysis, number of kernels/

row and 100 kernel weight in the second season.

The parental line 106, gave significant g; effects for ear number
of ear per plant in the second season (Table 10). While, the parental
line 101 seems to be good combiner for number of rows per ear in

both seasons as well as the combined analysis.
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The parental inbred lien 101H in both seasons as well as the
combined analysis and 110B in the first season as well as the
combined analysis had considerable significantly positive g; effects for
grain yield per plant, and provéd to be good combiners in this respect.
While, inbred line M 36 appeared to be the poorest combiner for
grain yield per plant. It is worthnoting that the inbred line which
possessed high g; effects for grain yield per plant might show the same

for one or more of the traits contributing grain yield.

In most traits, the values of g; effects were mastly differed from
season to another. This finding coincided with that reached above

where significant GCA by season mean squares were detected (Table
9.

Significant correlation coefficient values between the parental
performance and its g; effects were obtained for number of rows per
ear, tasseling and silking dates in both seasons as well as the combined
analysis, plant height in both seasons, grain yield in the first season
and the combined analysis, number of kernels per row, 100- kernel
weight, shelling percentage and ear height in the second season, and -
stem diameter and ear husk in the combined analysis (Table 10). This
finding indicates that intrinsic performance of parental inbred lines
gave a good index of their g effects. Therefore, selection with the
tested parental inbred lines for initiating any proposed breeding
program could be practiced either on mean performance or g; effects
basis with similar efficiency. For other cases, insignificant coefficient

values were obtained between the two variable . It could be concluded
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that the non- additive type of gene action had the greatest role in the
expression of these cases which are in complete agreement with the

findings reached above in Table (10).

Specific combining ability effects whenever significant SCA

variances were obtained (Table 12).

For tasseling date, twelve, four and six hybrids exhibited
significantly negative S; effects in the first, second season and the
combined analysis, respectively. Also, fifteen, three and seven crosses
expressed significant negative S; effects for silking date in the same
order. Also, the results indicated that the two crosses 110B x 106i and
101 H x 36 gave the highest desirable S;; effects in both seasons as

well as the combined for tasseling and silking dates.

For ear height and plant height, all crosses expressed significant
positive S; effects except cross 110B x 36 in both seasons and cross
105g x 106i in the first season for ear height and both crosses 110B x
105g and 72 x 27 in the first season for plant height. The exceptional -

crosses gave desirable S;; effects for both traits.

For léaf area, nineteen and thirteen hybrids exhibited significant
positive S;; effects in the first and second seasons, respectively. The
crosses 110B x 70B, 110B x 1061, 72 x 70B, 27 x 101, 27 x 70B, 101 x
70B, 101 x 105 g and 70B x 36 gave the highest S; effects in both
seasons for this trait. It is apparent that inbred line 70 B is capable to
illicit high leaf area in its combinations and inbred line 36 (the second

lowest leaf angle) would induce a incorporated good leaf area and
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good leaf angle, a characteristic that is required in hybrid comn.
However, the cross 110B x 101 H has significant negatiVe S;; effects
for leaf areca. The cross 36 x 1061 in the first season and nine crosses
in the second season exhibited significant negative S; effects for leaf
angle. These significant negative S; effects géve more upright leaf.
Duncan (1971) reported that neither greater leaf area per se or narrow
leaf angle are enough to make use of light and that a combination of
leaf area are enough to make use of light and that a combination of
leaf area index of five is provide yield benefits due to improved light

penetration in the canopy.

Five and eight crosses expressed significant S; effects for stem
diameter in the first season and the combined analysis, respectively.

The cross 36 x 106i had the highest desirable S;; effects .

With respect to ear husk, nine, seven and five crosses showed
significant positive S effects in the first, second season and the
combined analysis, respectively. The cross 110B x 1061 gave the
highest S;; effects for this traits. This cross could be considered as the

best one for increasing ear husk in the genotypes.

Seventeen and two crosses exhibited significant positive Sj;
effects for ear diameter in the first and the combined analysis,
respectively.  The two crosses 110B x 36 and 27 x 72B had the
highest desirable S; effects in the first season and the combined

analysis.
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Twelve, five and eighf hybrids exhibited significant S;; effects
for ear length in the first, second season as well as the combined
analysis, respectively. The both crosses 110B x 27 and 101 X 105g
had the highest desirable S; effects for ear length in both seasons and

the combined analysis.

For number of ears per plant, five, nine and four hybrids
expressed significant positive Sj effects in the first, second as well as
the combined analysis, respectively. The two crosses 110B x 101 H
and 101 H x 1061 had significant S; effects in both seasons and the

combined analysis for this trait.

Fourteen, eleven and eleven hybrids exhibited significant S;;
effects for number of rows per ear in the firs, second season and the
combined analysis, respectively. The crosses 72 x 36, 70 B x 105g,
70B x 36 and 36 x 1061 gave the highest S effects for number of rows

per ear in both seasons and the combined analysis.

Six, seven and six crosses expressed significant positive S;;
effects for number of kernels per row in the first season and the highest

desirable S;; effects in both seasons and the combined analysis.

For 100- kernel weight, four and three parental combinations
showed significant positive S; effects in the first and second season,

respectively.

For shelling percentage, four and seventeen crosses exhibited

significant positive S; effects in the first and second season,
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respectively.  The two crosses 101h x 106i and 105g x 36 had the

highest desirable S;; effects in both seasons.

Regarding grain yield per plant, eighteen, fifteen and twenty
pé:rental combination showed significantly positive S;; effects in the
first, second season and their combined analysis, respedtively. In
conclusion, the best combinéltions were: 110B x 27, 110B x 101H, 72
x 27,27 x70B, 101H x 70B, 101H x 105g, 101 H x 106i, 70B x 105g,
105g x 36 and 36 x 106i in both seasons and the combined analysis. It
could be the best combinations , where it had significant positive S;;
effects for grain yield per plant as well as most of the yield

components over the two seasons.

In these crosses showing high specific combining ability
involving only one good combiner, such combinations would show
with desirable transgressive segregates, providing that the addditive
genetic system present in the good combiner as well as the
complementary and epistatic effects present in cross, act in the same
direction to reduce undesirable plant characters and maximize the
character in view. Therefore, the previous crosses might be of prime

importance in breeding program for traditional breeding procedures.

In most traits, the values of S; effects were mostly differed from
season to another. This finding coincide with that reached above
where significant SCA by season mean squares were detected (Table
10).
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Association study

1- Simple phenotypic correlation :

" Simple correlation coefficient between grain yield/ plant and
each of its characters, i.e. number of ears per plant,‘number of rows/
ear, number of kernels/ row, 100- kernel weight, leaf area and plant
height were computed on the 28 hybrids in both seasons and the
combined analysis (Tables 13 and 14). The phenotypic association

between these characters was also included.

Significant positive phenotypic correlation coefficients values
were detected between grain yield and each of number of ears per
plant, number of rows per ear, number of kernels per row and plant
height in both seasons as well as the combined analysis. Also,
significant positive phenotypic correlation coefficient values were
detected between grain yield and leaf area in the first season and the
combined analysis. This result indicates that selection for one or more
of these characters would be accompanied by high grain yield/ plant.
Generally, these correlations indicate that the association values
between grain yield and other traits were different from season to
another.  The significant hybrid x season interaction for grain yield
would suggest that selection of genotypes will be varied form sesaon
to another. Although it is difficult to prove the need for repeat
breeding program at more seasons. The present results are in
agreement with those obtained by Mohamed (1984), El- Hosary ef al.
(1989), Sary et al. (1990) and Abdel- Sattar (1992) for number of rows
per ear and number of kernels per row. El- Marakby (1964), Shaher
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(1982), Eraky et al. (1983), and Abdel- Sattar (1992) for number of
kernels per row and Mohamed and Yasien (1977) and Abdel- Sattar

(1992) for number of rows/ ear.

Significant positive correlation coefficients were detected
bet\;veen plant height and each of number of ears per plant, number of
rows/ ear, number of kernels/ row and leaf area in the first season and
the combined analysis. While, significant correlation coefficients
between plant height and the three first previous characters were

obtained in the second season.

Significant positive correlation values were found between leaf
area and each of number of ears/ plant, number of rows/ ear and
number of kernels/ row in the first season as well as the combined
analysis. However, significant positive correlation value was obtained

between leaf area and number of kernels per row in the second season.

Significant negative correlation value was found between 100-
kernel weight and number of ears per plant in the first season. This
result indicates that selection for prolific plants would be due to
decreasing  100- kernel weight. However, significant positive
correlation value was detected between 100- kernel weight and number
of kemel per row. Moreover, mnsignificant correlation coefficients
were obtained between 100- kernel weight and each of number of
ears/ plant, number of rows/ ear and number of kemnels per row in
the first, second season as well asthe combined analysis (Table
14).
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Significant positive correlation coefficients were obtained
between number of kernels and each of number of ears/ plant and
number of rows per ear in the first and second season as well as the
combined analysis, except correlation values between number of
kernels/ row and number of ears per plant in the first season. Also,
significant positive correlation coefficient values were detected
between number of rows per ear and number of ears pér plant in both

seasons and their combined .
Path coefficient analysis :

To calculate path coefficient, simple correlation coefficients
were made between all possible pairs of the following characters:
grain yield per plant, number of ears per plant, number of rows per ear,
number of kernels/ row, 100- kernel weight, leaf area, and plant height
(Tables 13 and 14). Partitioning of simple correlation coefficients
between grain yield / plant and the previous characters in both seasons

as well as the combined analysis are presented in Table (15). |

Number of rows per ear had a high and positive direct effect on
yield by value of 0.404, 0.412 and 0.153 in the first, second season and
the combined analysis, respectively.  Also, its indirect effects are
important through number of kernels per row in the first season and
the combined analysis. While, other indirect effects were not

important.

Number of kemnels per row had a positive direct effect on yield

in both seasons as well as the combined analysis. Also, indirect




Table (15): Partitioning of simple correlation coefficients between grain yield and
some other yield components in the two seasons and combined
analysis (F1 generation). .

Source Correlation
# Sq Sy Comb
1 Grain yield vs number of ears/ plant
Direct effect 0.090 0.065 0.290
Indirect effect via number of rows/ ear 0.213 0.155 0.076
Indirect effect via number of kernels/ row 0.099 0.045 0.242
Indirect effect via leaf area -0.120 - 0.250
Indirect effect plant height 0.245 0.212 -0.050
Total 0.527 0.477 0.811
2 Grain yield vs. number of rows/ ear ,
Direct effect A 0.404 0412 0.153
Indirect effect via number of ears/ plant 0.047 0.024 0.144
Indirect effect via number of kernels/ row 0.214 0.070 0.221
Indirect effect via leaf area - -0202 - 0.207
Indirect effect plant height 0.399 0.363 -0.032
Total 0.862 0.869 0.693
3 Grain yield vs. number of kernels/ row :
Direct effect .0.401 0.125 0.373
Indirect effect via number of ears/ plant 0.022  0.023 0.188
Indirect effect via number of rows/ ear 0.216 0.231 0.091
Indirect effect via leaf area -0.128 -- 0.291
Indirect effect plant height _ 0.262 0.212 -0.005
Total 0.773 0.714 0.893
4  Grain yield vs. leaf area. : .
Direct effect -0.284 - 0.327
Indirect effect via number of ears/ plant 0.038 - 0.222
Indirect effect via number of rows/ ear 0.288 -- 0.097
Indirect effect via number of kernels/ row 0.182 - 0.332
Indirect effect plant height 0.388 - -0.059
Total 0.612 -~ 0.919
5  Grain yield vs. plant heigh
Direct effect : ' 0.459 0.437 -0.079
Indirect effect via number of ears/ plant 0.048 0.031 .0.174
Indirect effect via number of rows/ ear 0.351 0.342 0.062
Indirect effect via number of kernels/ row 0.229 0.095 0.240
Indirect effect leaf area -0.240 0.245

Total ) 0.847 0905  0.642
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effects are important through number of rows/ ear and plant height in

both seasons. While, small indirect effect through other cases.

Leaf area had a large direct effects on grain yield in the
combined analysis. Also, indirect effects are important through
number of ears/ plant and number of kernels / row in the combined

analysis and through number of rows/ ear in the first season.

Plant height had a high and positive direct effects on yield in
both seasons. Also, its indirect effects are important through number
of kernels per row in the first season and the combined analysis.

While. Other indirect effects were not important.

Number of kernels per row had a positive direct effect on yield
in both seasons as well as the combined analysis. Also, indirect effects
are ‘important through number of rows/ ear and plant height in both
seasons. While, small indirect effect was important through other

¢ases,

Leaf area had a large direct effect on grain yield in the
combined analysis. Also, indirect effects were important through
number of ears/ plant and number of kemels/ row in the combined

analysis and through number of rows/ ear in the first season. -

Plant height had a high and positive direct effects on yield in
both seasons.  Also, its indirect effects were important through

number of rows/ ear in both seasons, and number of kernels per row in




-89 -

the first season and the combined analysis, and through leaf area in the

combined analysis.

Number of ears per plant had a low direct effect on yield in both
seasons.  While, direct effect of this trait was important in the
combined analysis. Also, its indirect effect was important through
number of rows/ ear in both seasons and through leaf area in the

combined analysis.

Leaf area had a high and positive direct effect on yield in the
combined analysis. Also, its indirect effect was important through
number of kernels per row in the first season and the combined
analysis, and through number of rows/ ear and plant height in the first

s€ason.

The coefficients of determination were calculated for the direct
and indirect effects of the factors studied, transformed into
percentages in order to evaluate these factors according to their
importance  as sources of vafiation in plant yield. Results are
presented in descending order shown in Table (16). The results
revealed that the most important sources of variation for plant yield
were : the direct effects of plant height and number of rows/ ear in the
first and second seasons followed by direct effect of number of kernels
per row in the first season and the combined analysis then by direct
effect of leaf area in the first season and the combined analysis and

number of ears per plant in the combined analysis/
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In the first season, the direct effect for the four traits (number. of
rows/ ear, number of kernels per row, leaf area and plant height )
accounted for approximately 61.54 %. While, the direct effect for
number of rows per ear and plant height accounted for approximately
35.41% in the second season. Moreover, the direct effect of number
of ears per plant, number of kernels per row and leaf area accounted
for approximately 33.01 %. Other important sources of grain yield
were the indirect effects of number of rows/ ear x number of kernels /
row and number of kernels per row x plant height in the first season,
number of kernels per row x plant height in the second season, and
number of ears per plant x number of kernels per row , number of ears
per plant x leaf area and number of kernels per row x leaf area in the
combined analysis (Table 15). Such apparent contradiction in results
could be attributed to seasonal effects on genotypes . In this
connection, Sary ef al. (1990) found that the most important sources
of v;ctriability in plant yield were the direct effect of number of kernels
per row and its indirect effect through number of rows/ ear and through
100- kernels weight. These three sources alone accounted for
approximately 82.18 % and 63.03 % at the early and late planting

dates, respectively.

In this connection, Mohamed (1984) reported that the most
important sources of variation in plant yield was the direct effect of
number of kemnels /row and its indirect effect through weight of 100-
kernel, since these sourc3es alone accounted for approximately 63.5

% and 67.4 % of grain yield variation in they early and late seasons,
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respectively. El- Hosary ef al. (1989) found that the most important
sources of variation for plant yield (71.63 %) in the first set were :
direct effect of 100- kernel weight, direct effect of number of rows/
ear, and indirect effect of number o kernels per row through 100-
kernels weight . While, in the second set, the main sources of
variation (61.88 %) were : direct effect of number of rows/ ear, direct
effect of number of kernels per row and the indirect effect of number

of row/ ear via number of kernels / row.

F, generation :

Results in Table (17)showed that the analysis of variance for
the studied traits. Mean squares for genotypes were significant for all
traits except number of ears per plant. Parent mean squares were
significant for all traits except 100- kernel weight and ear diameter.
Also, hybrids mean squares were significant for all traits except
number of rows/ ear and number of kernels/ row . While, parents vs
crosses mean squares were significant for all traits except 100- kernel
weight and leaf area . Such results indicated that the tested genotypes
varied from each other. F, mean values were significantly higher than
parental inbred lines mean values for all traits except ear length and
ear husk where the parental means were significantly higher than F; -

mean values Table (18).

Results in Table (18) showed that mean performance in the F, .
With the exception of 100- kernel weight , plant height and ear
height, non of the F, hybrids surpassed the better check variety for all
traits . For the exceptional traits all crosses exhibited short plant and
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Table (18): The genotypes mean performance for growth and yield characteristics in
average over the two experiments in the F2 generation.

Genotypes  Tasseling  Silking Ear Plant Leaf area Leaf Stem No. of
date date height height cm? angle diameter cars/
{cm) (cm) plant
110B 64.00 68.0 88.3 170.3 480.9 233 35 1.00
72 66.33 72.6 71.3 123.7 546.2 19, 34 1.00
27 64.67 67.0 87.2 156.0 463.9 203 2.1 1.00
101 64.00 69.5 67.5 119.7 6299 254 30 1.00
70B 66.00 70.0 526 103.0 546.6 291 22 1.00
105g 69.00 74.30 63.6 132.7 580.4 17.7 1.2 1.07
36 65.33 69.0 79.9 151.0 607.2 193 2.1 1.04
1061 67.00 71.0 64.5 115.0 602.7 17.0 1.4 1.07
110B x 72 66.76 69.8 115.8 2259 513.8 20.3 22 1.20
x 27 6833 703 118.1 215.1 5543 19.7 2.2 1.06
x 101 66.67 68.0 137.5 236.0 652.5 20.2 23 1.07
x 70B 66.67 69.2 1241 2343 533.1 21.6 20 1.03
x 105g  66.67 688  120.1 231.2 5533 20.8 22 1.21
x 36 67.17 68.5 1399 250.8 554.5 19.5 2.2 1.02
x 1061 66.50 68.8 111.5 2133 426.6 236 4.4 1.10
72 x 27 66.17 68.8 126.4 2345 632.5 19.8 23 1.02
x 101 65.33 69.3 123.8 2330 5683 19.6 2.2 1.00
x 70B 66.50 69.0 130.5 238.6 501.2 29 23 1.10
x 105g 6683 68.7 134.8 250.1 473.0 17.1 23 1.00
x 36 65.76 68.5 1276 = 2340 2993 19.6 2.4 1.12
x 1061 67.83 70.8 102.5 2052 4568 244 2.1 1.13
27 x 101 66.67 69.3 124 8 216.5 522.6 20.7 2.3 1.11
x 70B 64 .33 673 113.1 220.0 502.5 223 22 1.01
x 105g 64.75 673 112.5 2475 555.1 238 23 1.05
x 36 67.67 73.00 1242 2442 613.5 19.8 2.5 [.15
x 1061 66.67 68.83 1342 2584 5915 22,4 22 1.05
101 x70B 65.50 68.00 148.4 260.3 6642 - 185 2.1 1.11
x 105g 6567 68.67 113.2 2446 5853 214 2.0 1.07
x 36 65.50 68.83 98.5 200.0 575.8 19.5 23 1.13
x 1061 67.50 70.67 106.2 2240 564.7 213 22 1.14
70Bx 105g 67.00 69.17 96.9 191.5 584.1 223 22 1.09
x 36 66.00 70.33 1154 2254 546.4 19.6 22 1.14
x 106] 66.33 69.17 127.1 2549 501.5 26.7 22 1.19
105g x 36 6783 69.17 124.5 238.1 555.6 18.7 22 1.04
x 1061 67.67 71.17 98.4 2156 490.5 19.6 22 1.10
36 x 1061 67.17 70.83 120.9 2323 619.9 203 23 1.18
r -0.02 0.13 0.19 0.01 0.03 0.05 .09 0.22
310 x 65.33 68.33 1394 278.1 609.8 243 22 1.17
L.S.D 0.05 2.20 1.29 3.14 332 93.83 1.61 0.30 0.28
(Sij- Sit)
LSD 6.01 3.34 1.7 4.19 442 12513 213 0.04 0.37
(Si- Si)

* and ** Significant at 0.05 and 0.01 level of probability, respectively.
r correlation coefficient between mid- parent and F1 mean performance.




Table (18): Cont.

Genotypes Husk of ear Ear length Ear No. of No.of  Weightof Shelling Grain vield/
{cm) (cm) diameter  kernels/ rows/ear 100- kemnel percentage plant
{cm) ow {g)
110B 2.47 10.8 3.87 309 13.5 24.6 79.5 907
72 4.40 14.5 4.15 333 8.7 249 72.1 633
27 4.17 93 433 255 10.0 24.1 799 59.5
101 2.20 12.0 422 282 13.0 229 71.3 75.0
70B 3.93 14.5 3.92 31.7 8.0 26.1 74.7 3631
105g 3.27 10.0 3.62 308 74 274 79.7 56.6
36 293 14.0 357 386 8.1 21.3 78.5 53.8
1061 3.47 127~ 367 284 12.5 259 78.6 65.3
110Bx 72 2.87 12.4 3.79 24.6 12.3 19.0 822 . 6358
x 27 2.55 123 63.67 26.0 12.4 300 76.8 88.7

x 101 2.46 129 = 227 29.8 13.1 232 81.2 79.8
x 70B 2.62 12.5 2.25 299 13.3 253 79.6 88.5

x105g 244 12.0 2.20 275 13.1 18.0 77.4 658
x 36 2.54 12.6 4.65 329 133 28.5 78.3 102.5
x 1061 2.27 89 2.68 206 13.1 20.0 78.9 57.1

72 x27 2.30 13.3 437 30.8 13.9 21.8 76.4 87.6
x 101 2.53 13.6 4.13 29.6 14.5 22.0 75.9 79.2
x 70B 2.40 11.3 2.27 271 12.2 30.0 75.9 96.2
x 105g 3.54 12.5 4.20 26.1 12.7 309 79.6 91.7
X 36 2,57 11.4 2.63 305 12.9 235 74.8 86.9
x 1061 2.59 10.3 420 26.7 12.2 22.0 70.3 72.2

27 x101 2.57 12.3 3.50 274 12.4 220 68.8 71.1
x 70B 2.57 10.1 3.00 28.5 13.2 238 77.8 83.8
x 105g 267 10.4 2.33 29.6 12.6 24.0 74.9 83.7
x 36 2.65 12.9 4,36 309 135 299 752 101.3
x 1061 2.40 12.9 3.01 27.2 12.5 16.0 76.0 549

101 x70B 2.53 11.5 4.57 295 13.2 270 74.2 101.4
x 105g 327 11.4 2.62 28.9 13.1 20.0 75.7 68.9

x 36 2.94 11.9 3.98 26.8 9.9 255 76.2 66.8
x 1066 237 11.8 322 259 133 247 773 83.6
70B x 105g  2.57 9.8 2.59 24.6 12.9 17.0 76.8 488
x 36 2.61 11.7 2.80 29.1 13.1 23.0 76.7 86.4

x 1061 282 12.6 4.39 323 13.8 17.0 74.8 67.1
105g x 36 2.57 11.2 4.41 30.2 133 273 733 98.6
x 1061  3.31 12.4 2.70 19.4 13.2 26.6 71.8 61.5

36 x 106l. 264 10.3 2.50 275 12.2 17.0 67.8 64.8

-0.03 -0.06 08 - 027 -0.14 -0.23 0.03 -0.21
310 x 7.52 14.3 416 31.9 12.0 214 80.0 143.2
L.S.D 0.05 0.58 1.37 0.28 7.34 1.93 8.15 3.01 0.14
(Si- Si) :

LSD0.01 077 1.83 0.38 9.69 2.56 1086  4.01 12.19
(Si- Sik)
* and ** Significant at 0.05 and 0.01 level of probability, respectively.
r correlation coefficient between mid- parent and F1 mean performance.
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short ear heights excei)t the cross 101H x 70 B for ear height where 1t
gave the highest ear position. Also, the crosses 110B x 2, 72 x 70B,
72 x 105g and 27 x 36 surpassed the best check variety.

Remain heterosis :

Results on remain heterosis are presented in Table (19).
Results show that positive remain heterosis relative to mid- parent

was manifested by several F, combinations for all traits.

For tasseling date, non of the hybrids has significant negative
remain heterosis effects relative to mid- parent or better parent. While,
fourteen and two hybrids gave significant negative remain heterosis
effects relative to mid- parent and better pareht, respectively. Hence,
it could be concluded that these crosses are valuable in breeding for

earliness.

For ear and plant height, all parental combinations showed
significant positive remain heterosis effects relative to mid- and better

parent.

For leaf angle, seven and thirteen hybrids had significant
positive remain heterotic effects relative to. mid- and better parent,
respectively. While, eleven and three crosses exhibited significant
negative remain heterotic effects in the same order. The cross 101h x
70 B had the highest desirable values for this trait.

For leaf area, three crosses showed significant positive

heterotic effects relative to mid- parent. While, none of the hybrids
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had significant positive remain heterotic effects relative to better
parents. However, four and six hybrids showed significant negative
remain  heterotic effects relative to mid — and better parent,

respectively.

For ear length, seven an one hybrids - has significant positive

remain heterotic effects relative to mid and better parent, respectively.

For husk of ear twenty two and twenty one hybrids had
significant negative remain heterotic effects relative to mid and better

parent, respectively.

For plant and ear height, all crosses had significant positive

heterotic effects relative to mid- parent and better parent, respectively.

For leaf area the cross (110B x 27) and (72 x 27) gave the

desirable remain heterotic effects for mid- parents.

For ear diameter the cross (70B x 106i), (105g x 36) and (110B
x 36) gave the desirable remain heterotic effects relative to mid-

parent.

For stem diameter, fourteen and four hybrids had significant
positive remain heterotic effects relative to mid- and better parent,

respectively.

Concerning leaf angle the crosses 110B x 101H, 110B x 70b and
101H x 70B gave the desirable remain heterotic effects relative to mid
and better parent , respectively.
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Concerning number of rows per ear twenty three and sixteen
hybrids had significant positive remain heterotic effects relative to

mid- and better parent, respectively.

Concerning number of kernels per row four and three hybrids
had significant negative remain heterotic effects relative to mid- and

better parent, respectively.

For weight of kernel the cross (27 x 36) gave desirable remain

heterotic effects relative to mid and better parent, respectively.

For shelling percentage the crosses (110B x 105g), (27 x 36) and
(70B x 106i) gave significant negative remain heterotic effects relative

to mid- and better parent, respectively.

Concerning grain yield per plant, fifteen and nine hybrids
expressed significant positive remain heterotic effects relative to mid-

and better parent, respectively.
Inbreeding depression

Results of inbreeding depression (1.D) in F, generation for all

traits are presented in Table (20).

For tasseling and silking dates, most hybrids showed significant
negative 1.D. percentage, indicating that the mean values in the F,
were the earliest than F,. These results are in agreement with
findings of Pena and Arellano (1991) for tasseling date and Motawea
(1997) for both traits.
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For plant and ear heights, leaf area and leaf angle, all parental

combinations showed significant positive 1.D. percentage .

Nineteen, twenty two, twénty six , twenty three, twenty three,
thirteen, nine, and twenty seven hybrids exhibited significant positive
LD. percentage for stem, diameter, ear diameter, ear length, ear husk,
number of rows/ ear, number of kernels per row, 100- kernel weigh,

shelling percentage and grain yield per plant, respectively.
II- Combining ability

Analysis of variance for combining ability as outlined by
Girffing’s (1956) method -2 model- 1 in the F, data is presented in -
Table (21).

General and specific combining ability mean squares were
significant for all traits except GCA for 100- kernel weight and SCA

for tasseling date.

It is evident that additive type of gene action was the more
important part in the total genetic variability for tasseling date.
However, nonadditive gene action was the more important part in the
total variability for 100- kernel weight. For the other studied traits,
both additive and non- additive gene effects were involved in
determining the performance of single cross progeny. High GCA/
SCA ratios which exceeded the unity were detected for number of
kernels per row, ear length, leaf angle, leaf area, silking date, ear husk
and shelling percentage . Such results indicated that additive and
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additive x additive types of gene action were more important than
nonadditive effects in controlling these traits. For other traits: stem
diameter, ear diameter, plant height, number of rows/ ear, and grain
yield per plant, the ratio of GCA/ SCA was less than unity, revealing
that nonadditive type of gene action was important than additive one
for controlling these traits. This finding coincided with that already
reached from the combining ability analysis in the F data (Table 10).

The genetic expectation for the F, are the same as F) except
that the dominance component in the F, SCA is 25% in the F,
(Meredith, 1984). SCA mean squares of low magnitude , although
still highly significant could be noticed for most traits.

Estimates of general combining ability effects (g) for individual
parents in F, generation are shown in Table (22). Results indicated
that the parental inbred line M,. 110B seemed to be the best combiner
for silking date , stem diameter, shelling percentage, number of rows/
ear and grain yield per plant. M 72 expressed desirable significant g;
effects for plant height, leaf angle, ear husk and ear length. M. 27
showed desirable g; effects for silking date and grain yield per plant.
While, the inbred line M. 101H had significant desirable g effects for
silking and tasseling dates, plant height, leaf area, stem diameter, ear
diameter, ear length and number of grains per row. The parental line
M. 70B expressed significant negative g effects for ear and plant
heights and  silking date. The parental inbred line M. 105g gave
desirable g; effects for ear height, leaf angle, and ear husk. The
parental inbred line M. 36 expressed significant desirable gi effects for
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leaf angle , ear leugth, number of kernels/ row and grian yield per
plant. However, the parental inbred line M. 106i had significant
negative g; effects for ear and plant heights. Form the previous results
it could be concluded that the results revealed good match between

estimates derived from F, and F, generations for most traits.

Significant correlation coefficient values between the parental
performance and tis g; effects were obtained for tasseling and silking
dates, ear and plant heights, stem diameter, leaf angle, ear length,
number of kernels/ row and number of rows/ ear. This finding
indicated that intrinsic performance of parental inbred liens gave a
good index of their g; effects . Such results might add another proof to
both types of genetic variance to be important on these traits and

coincides with the findings reached above (Table 18).

Specific combining ability effécts were only computed
whenever significant SCA variances were obtained (Table 23). The
most desirable inter- and intra allelic interactions were represented
by seven, two, three, two, six, eight, eight, nine, seven, four twelve,
one, four and twelve hybrids for silking date, tasseling date, ear height,
plant height, leaf area, leaf angle, stem diameter, ear diameter, ear
length, ear husk, number of rows/ ear, number of kernels/ row, 100-
kernel weight and grain yield per plant, respectively. The cross 27 x
36 gave the highest S; effects followed by cross 101H x 70B and
then by cross 105g x 36 for grain yield per-plant and one or more of
its components. Also, both crosses 101H x 36 and 70b x 105g
expressed significant negative S;; effects for ear and plant heights. In




Table (23): Estimates of specific combining ability effects in the F, generation.

Trait Tasseling  Silking Ear height Plant Leafarea Leafangle Stem
date date (cm) height (cm?) diameter
Crosses {cm) (cm)
110B x 72 0.35 0.42 -1.21 12.07#* 2151 -0.39 -1.16**
x 27 239%%  2.00%* ]3] -6.72%*  26.06 S1.62%%  _(.42%+
x 101 1.03 -0.58 22.13%%  23.62%%  T4.92%*  _| 42%*  _(.BO**
x 70B 0.63 0.60 11.41%*  24.14** 224 -2.02%* 1.46%*
x 105g -0.33 -0.61 10.77*%  15.81** 19.30 0.51 -0.51
x 36 0.85 -0.56 21.39%*  31.12*% 1826 -0.45 -0.75%*
x 106i -0.47 -0.75* 1.89* 2.88%* _9763%% 196+ 1.71
72 x27 0.12 -0.53 10.91%%  20.49%* 12526%% -0.54 -0.41**
x 101 -0.40 0.13 12.33%%  28.46** [1.67 -10.06%*  -0.98**
x 70B 0.36 -0.68 21.68** 36.36%* 874 0.25 -0.60%*
x 105g -0.26 -1.90%*%  29.32%* 42 56%* _40.08 S2.25%% (. 53%x
x 36 -0.75 -1.68**  13.84%* 22 16** -215.90%* (.55 2.30%*
x 106i 0.76 0.13 S3.07FF 267¢ -43.49 3.77%*  .0.58%*
27 x101 131 0.80%  10.96**  3.99** _70.01** -0.55 -0.17*
x 70B -1.43%  -1.18%*  1.95% 9.83%* 4337 -1.00%* 0.06
x 105g S197* L2.06%F  4.64%*%  31.99%F 605 3.84%* 0.27**
x 36 1.62* 3.99%*  809¥* 2437** 6235 (.16 0.23%*
x 106i -0.03 -0.70 26.07*%  47.94** 5226% 1.07** 0.17*
101 x 70B 0.05 -0.85%  41.24%* 59.48%*% §8.98*  .5.12%%  _(.45%+
x 105g -0.75 -1.06%*  9.38** 38 54%* _]301 1.17%* 2.77%*
x 36 -0.24 -0.51  -13.56%* -10.33** 2471 -0.42 -0.42%*
x 106i 1.11 0.80* 2.16%  23.00%* -23.90 0.31 -0.21%*
70B x 105g 0.19 -0.55 -4.24%% _1230%* 3248 -0.01 -0.05
X 36 -0.14 LOO**  6.03**% 1731** .7.42 231%% 021%
x 1061 0.05 -0.68 25.68%*  56.15** -40.34 3.11**  0.08
105g x 36 0.74 -1.05%*  18.40%* 24.75%¢ _1.42 0.03 -0.18*
x 1061 -0.08 0.44 0.34 11.51*% -54.51*  .0.75 0.15*
36 x 106l 0.10 0.49 14.60%* 23.91** 72.72%* 038 -0.03
L.S. D 0. oss 2.38 1.22 2.98 3.14 88.82 1.52 0.28
LS. D 6 sik) 3.16 1.63 3.97 419 11827 2.02 0.37
LS. D V508 slk) 2.24 115 281 296 8374 143 0.26
LBl oos 153 374 395 11151  1.90 0.35
(Si- Skl)

* and ** significant at 0.05 and 0.01 levels of probability, respectively.




Table (23): Cont.

Trait Husk of  Ear Ear No.of  No.of Weight of Shelling  Grain
ear length  diameter kernels/ rows/ear 100- percentage  yield/
Crosses (cm) (cm) row kernel plant(g)
110B x 72 0.02 0.03 0.44**  _4 05 -0.28 -527* 3.79%*  _|5 03?“*
X 27 -0.08 0.90 0.30 -1.64 -0.75 6.04%* D 27*x 48]
x 101 0.13 0.89% -1.14** 1.87 -0.99 -0.17 351 _135
x 70B 0.00 0.61 -0.91**. 092 0.49 1.41 0.57 8.08**
x 105g -0.27 1.02*%* .0 7]** 0.19 0.50 ~6.23%*  -.1.99* .8 50*+
x 36 0.08 0.56 1.12%* 1.94 1.07* 4.39 -0.07 16.04**
x 1061 -0.29 -2.54*%* 029 -5.50** 0.41 -1.90 1.03 -18.56**
72 x27 -0.82%* T.12%* 0.94** 231 1.88%* 274 0.78 5.38*
x 101 -029 0.73 0.65%* 0.80 1.06 -1.98 1.70* -0 06**
x70B  -0.72%* .1 43** _0.97** 269 0.34 551* 0.35 18 42*#
X 105g 0.33* 0.65 -0.72%*  _2.07 1.10* 6.07** 3.60** 19 09%*
X 36 -0.39* -1.53%%  .0.97%¢  _1.40 1.67%*  _1.19 -0.17 2.27
X 1061 -0.45%*% .2 05%% (. g4*+* -0.33 0.47 -0.47 -4 16%* 426%*
27 x101 -0.10 0.60 -1.24**  .037 -0.34 -1.66 -6.13**  -10.61**
x70B -039* ~-1.55%%  _1.04** .028 1.01 0.38 1.60%* 3.77
x 105g -0.38* -0.35 -0.66** 2.46 0.64 -0.50 -1.72* B.04%*
X 36 -0.15 1.09** 0.75%* 017 1.80** 5.56% -0.42 52 85**
x 1061 -0.49** 1.60** .0 g3** 1.24 0.51 -6.16%* 0.90 -15.25%%
101 x70B -0.13 ~0.78 1.29** 0.46 0.75 3.38 -0.64 24 14%*
x 105g 0.52** 007 -0.42* 1.50 00.84 -3.94 0.47 -3.14
x 36 0.44*%* 052 0.33* -4.29* -2.04 1.68 1.89*%  _1733**
x 1061 -0.22 0.08 -0.80**  _0.35 092 3.10 3.58%* 16 17**
70B x 105g -0.47** _152%*% _pgo** -3.80 1.29* -7.45%% 0.26 -21.60%*
x 36 -0.18 -0.63 -1.17%*% 0 -3.02 1.74**  _133 1.10% 3.90**
x 1061 -0.07 0.77* 1.61%* 5.04* 1.10%*  .511* -0.29 [.34
105g x 36 -0.32* -0.30 1.26*%* -0.29 2. 11#** 2.69 -2.63%*% 2] 3%+
x 1061 - 0.33* 1.45%* _0.31 -6.14%* 1.65%* 417 -3.64** 094
36 x 1061 -0.09  _1.64** _089%* |85 099  -532% -6.70%* .782%*
L.S.D0.05 0.55 1.30 0.55 6.95 1.83 7.72 285 8.65
(Sif- S)
LSD 6.01 0.73 1.73 073 926 2.43 10.28 3.79 11.52
]gsi'- Sik)
L.S. 6.05 0.52 1.23 0.52 6.56 1.72 7.28 2.69 816
(Si- Skr)
LSDOOI 060 163 069 872 220 960 358 1087
(Si- Sy)

* and ** significant at 0.05 and 0.01 levels of probability, respectively.
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these traits, one or more of the previous crosses had significant
desirable S;; effects in the F, generation. The mentioned combinations
might by of interest in breeding program aimed at producing inbred

lines as most combination involved at least one good combiner.




SUMMARY

The aim of this investigation was to determine the extent of
heterosis and combining ability and their interaction with seasons
(environments) for growth and yield characteristics i.e. tasseling and
silking dates, ear and plant heights, leaf area, leaf angle, ear husk, stem
diameter, number of ears per plant, ear length, ear diameter, number of
rows per ear, number of kernels per row, 100- kernel weight, shelling

percentage and grain yield pef plant.

To achieve this target F; and F; of the half dialle cross between
eight inbred lines namely Moshtohor 101H, M 105g, M 110M, M 72,
M 27, M 70B, M 1061 and M 36 representing wide range of variability

in most of the studied traits.

In 1994 season, crossing was made with all possible
combinations among the eight parental inbred lines without the
reciprocals and evaluated in 1995 season with three check varieties
(including single cross 10, three way cross 310 and Giza 2) in a
randomized complete block design with three replications. In 1996
season, two adjacent experiments were conducted the first involved
the parental inbred lines and their twenty eight possible crosses and
three check varieties, and the second included the parents and the F,

Crosses.

Data were recorded on F} using 10- plant per plot. However,

on F; a 40- plant sample/ plot was used. The data obtained for each




