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ABSTRACT

A half diallel cross comprising nine inbred lines (CA21R, ZM41R, INBRED6, ZM51,
INBRED12, 1K8, OH40, ZM49R and INBRED21) was studied for six traits (days to 50%
tasselling, plant height, leaf area, number of rows per ear, number of grains per row and grain yield
per plant), to determine the nature of gene action in parents and hybrid population. The analysis of
variance revealed that mean square of general combining ability (gca) and specific combining
ability (sca) was significant for all characters except leaf area in case of gca, indicated the presence
of additive as well as non additive gene effects for controlling the traits. However, relative
magnitude of these variances indicated that dominance gene effects were more prominent for all
studied characters. Parent ZM41R was the best general combiner for all characters except number
of days to 50% tasselling. The crosses (CA21R x INBRED12), (ZM41R x ZM49R), (INBRED6 x
ZM51), (INBREDG6 x INBRED21) and (ZM51 x OH40) showing significant sca effects for larger
number of traits including grain yield per plant and could be utilized for developing high yielding
hybrid varieties as well as for exploiting hybrid vigor. The range of narrow sense heritability was
from 2.819% to 29.334%, respectively, for leaf area and grain yield.
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4.448 - <1 373.67 0.347 < 158.00 | *0.404- | z<74.67 ZM51 (4)
1.764 143433 0.438 <1142.67 | *0.525- | z<74.67 | INBRED12(5)
11.249 <1 464.00 0.623 - < 155.67 0.192 - z <76.67 IK8 (6)
5.855 <1 475.00 0.498 <1 165.33 *0.929 z <77.00 OH40 (7)
8.902 - 144533 2.805 - - 137.33 *1.414 179.67 ZMA49R (8)
0.976 1 383.67 *8.653 - < 137.67 0.192 - <177.67 | INBRED21(9)
13.145 3.473 0.381 SE
(p&) Clill @ gal) Jials Caall gl 22 e siall Casiall 2ae
PRt Lo il ) Lo il i Toos giall
0.559 z 74.33 0.091 - 128.667 0.162 z <15.000 CA21R (1)
*13.304 <« 110.00 *1.273 132.000 *(.222 <116.000 ZM41R (2)
2.323 z 73.40 *().848 129.000 0.111 - z 13.333 | INBREDSG (3)
*3.956 - z 56.53 0.091 - < 26.667 *0.313 | z <15.000 ZM51 (4)
*5.319 - z 77.33 *0.636 - «25.667 | *0.414- | z<14.333 | INBRED12(5)
2.904 z 71.67 0.515 128.667 0.081- | z<15.333 IK8 (6)
*14.407 1148.33 0.333 132.333 *0.414 - | 7z <14.667 OH40 (7)
*7.599 - z 60.93 0.485 - 129,667 *0.798 117.333 ZMA49R (8)
*16.623 - z 58.73 *1.667 - -26.333 | *0475- | z <14.000 | INBRED21(9)
3.011 0.614 0.199 SE
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;‘_)5-43\ ﬁjﬂ\‘sﬂﬁb‘}&j k-l).\aj‘ dml.;ju;@ﬂ)\.:ﬂ‘)“ GSQZ\JAL;M DJJSM Q\‘)..)SL (4) djh

Slaall
el dals | galloae | Gisialloae | 485 daldl | clll gl ) 62LY) 2ac el
() clalh | caally =5l (o) 5(p~) @S5 e il

*16.568- 0.552 *0.673- *79.291- 4.358 0.206- 2Xx1
*26.613 0.642 0.006- 1.594- 11.024 1.309 3x1
8.775- 1.752- 0.097- 27.527 5.915- *1.855 4x1
*26.589 *6.461 0.297 *77.982 *25.327 0.642 5x1
*16.632 1.024- 0.630 36.169- 1.612- 1.024- 6Xx1
4.338- 1.176- 0.036- 9.558 *11.400- *1.479- 7x1
6.532- *3.691- *0.752 7.648 *12.569 0.703 &x1
*26.998- 0.594- 0.588- 34.055 *27.800- 0.079- 9x1
*20.065- *2.055- 0.400- 24.169- *33.067- 0.824 3Xx2
5.480 1.218 0.491- *53.952 3.673- 1.297- 4x2
*17.023- *5.236- 0.430- *91.261- *20.097- *1.491 5x2
*20.486 1.945 0.569 *60.255 0.630 0.824 6Xx2
1.516 1.539- 0.236 *52.648 1.491- 0.297- 7X2
*17.922 1.945 0.024 6.073 *28.145 *2.448- 8 X2
4.699 *1.982 0.564 15.339- *13.594 1.133 9x2
*16.662 0.024- *(.842 19.685- 1.339- *1.448- 4x3
4.892 1.479- 0.569 13.230- 6.569 *1.994- 5x3
7.401 1.369 0.569 *60.048- 0.297 0.327- 6x3
*34.435- *2.218 0.236 7.988- 6.158- 0.885 7Xx3
6.429- 0.297- *().642- 1.103 6.812 0.933- 8x3
*16.445 0.588 0.230 *119.752 *13.927 1.345 9x3
8.838 1.461 *0.812 0.776- 6.297 0.448- 5x4
*30.453- 0.309 *1.521- 27.594- *14.642- 1.218 6 x4
*24.510 *2.158 0.479 *68.467 7.236 *2.097 7x4
*25.383 0.024- *0.933 20.776- 6.127- 0.055- 8 x4
*26.252- 1.927- 0.376- 36.218- 9.442 1.352- 9x4
*20.777 1.855 *0.873 33.139- 10.267 1.327- 6 x5
*34.726- *3.964- *1.127- 17.412- 1.812 1.218 7X5
*12.320- *4.855 0.339- 17.012 *13.552- 1.067 8 x5
5.161- *2.624- *0.861- *57.479 9.830- 0.321- 9x5
3.017- *2.552 0.127- 30.103 1.873 1.115- 7 X6
2.744- *4.964- *1.006- 42.194 *13.491- 0.400 8 X6
*15.101- 1.412- 0.527- 10.358 8.352 0.345 9x6
*14.714- *4.115- *1.339- *114.412- *11.612- *3.279 8x7
*25.524 0.467 *1.139 *56.794- 3.988 *3.685- 9x7
3.142 *3.921 *0.836 25.479 2.897 *2.806- 9x8

9.689 1.976 0.640 42.288 11.174 1.447 SE

INBRED21(9) s ZM49R (8) s OH40 (7 IK8 (6) s INBRED12 (5) s ZM51 (4) s INBREDG (3) s ZM41R (2) s CA21IR (1)
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;‘_)s-nan'é)ﬂ\‘s&‘ﬁb}&jk_l}.\aj\dmu‘tgj_)sj\u;@\ﬁ_lh}h(S)th

A
el dals | galloae | Gisialloae | 485 daldl | clll gl ) ISR el
(p2) Sl — gasiall Cen) (&) SV e 5l
$-z77.13 213000 | 211467 | 27 <346.00 | z <1162.00 | z <75.00 2x1
z 10933 | 212967 | =-115.00 2-1401.33 z 216233 | z<76.67 3x1
$-267.67 2-126.33 2-115.33 2-1430.33 z <144.00 | z <77.00 4x1
2-1101.67 134.00 211500 | z<487.00 | 117533 | zw75.67 5x1
5-199.93 127,67 2-115.67 2-1382.33 z 14733 | z <7433 6x 1
z-190.47 212733 | a-i14.67 2-1422.67 z <138.67 | z <75.00 7% 1
$-266.27 272400 | <16.67 2-1406.00 z 15933 | 7z <77.67 8x 1
$43.40 | 2z <2533 | »-014.33 | z <482.00 z 119.67 z <77.00 9x 1
$-z75.40 212833 | »-114.67 2-1417.00 z 125.33 z <76.33 3x2
194,67 213067 | 211500 | z<49500 | z<153.33 | z <74.00 4x2
s-270.80 32367 | »-<14.33 | 272356.00 | z < 137.00 | z<76.67 5X 2
1116.53 <132.00 2-115.67 1517.00 | z<156.67 | z<76.33 6x2
z <109.07 | 212833 | »-1500 | z<504.00 | z<155.67 | z<76.33 7% 2
>-1103.47 13100 | z16.00 | >1442.67 1182.00 z <74.67 8 X2
$-<77.67 212867 | »-114.67 2139400 | z<150.00 | z <76.67 9x2
194,87 212900 | z<16.00 | 21399.00 | z 14933 | z<74.00 4x3
z-181.73 2-127.00 | »-115.00 2-1411.67 | z<157.33 z 73.33 5x 3
19247 213100 | 211533 >-137433 | z<150.00 | z <7533 6x3
$-562.13 | 723167 | 2114667 | >1421.00 | z<144.67 | z<77.67 7x3
$-268.13 212833 | »-115.00 >-141533 | 15433 | 7z <7633 8x3
193.07 >129.00 | z<16.00 1538.00 z 2153.67 | 7z <76.67 9x3
- 79.40 212900 | 2115667 2142400 | z155.67 | z <74.67 5x 4
s+b48.33 212900 | 22713.67 | 2140667 | z<133.67 | z<76.67 6 x4
<1 114.80 213067 | 21533 | 749733 | 7z 156.67 | <l 78.67 7x4
193.67 127,67 117.00 >-139333 | z<140.00 | z <77.00 8 x 4
L4840 | 27z <26.00 | »-115.00 2143267 | z<141.00 | 7z <74.67 9 x4
1 98.20 213000 | =»-11533 2140733 | z9158.67 | z <74.00 6 x5
sbz5420 | 272400 | 213.00 141767 | 715133 | 7z <7767 7%x5
$shr54.60 | <3200 | =-15.00 2-1437.33 z<132.67 | <I78.00 8x5
4460 | 2z <2467 | 213.00 | 748433 | z<137.33 | 7z <7533 9x5
19413 31,67 | »-w1433 | 2147467 | z<15033 | z <75.67 7% 6
-z 72.40 223.33 2-114.67 2147200 | z<131.67 | z<77.67 8 X6
$~265.00 2-126.33 231333 2-1436.00 | z<139.33 | z<75.00 9 X6
$-z71.93 272400 | »2z14.00 3310.00 z < 134.67 181.67 8x7
$-563.47 | 272400 | »-1467 | 2z341.67 z 128.67 z <74.00 9x7
$-562.47 212767 | 211533 2140933 | z <145.67 z 73.67 9x 8
79.485 28.139 14.944 427417 147.648 76.028 Oaedl) b i

INBRED21(9) s ZM49R (8)s OH40 (7) s IK8 (6) s INBRED12 (5) s ZM51 (4) s INBREDG (3) s ZM41R (2) s CA21R (1)
Lt Lpamy (e AT Y diia JS0 4 i pallde piid) pdll
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A e dalall 5 juall L) il g o gl daalald Waelal s gia 8 (a5 0 Juzabl 2(6) Jsan

TP 3ol il | G gall Jala aag) .
Rasine Bald 8,0k s A lia u:@ﬂ el ;tj‘m o y:jmu ;:‘jn =
A dldalee | *20486 | Jex e 116,53 6 X2 1

Coall Cgon dae 548 ) Ml dalus | #24510 | Je x s 114,80 7x4 2
ma¥ | *#26,613 | Jex e 109,33 3x1 3

4 )l Al 1,516 Sle X e 109,07 7x2 4

clall gy oY sl [ %17922 [ Lhlsx e | 103,47 8 X2 5

Cuall Qg 230 5485l dabie sl plii)) | %26,589 | by x Jle 101,67 5x1 6
maY | *16,632 | e x e 99,93 6x 1 7

pasiplh asiall e | #20,777 | Je x bl 98,20 6X5 8

o sl Gisiall s 5 oY) w3l | *16,662 | bl x e 94,87 4x3 9
Call gl dae 3,017- Se X Sl 94,13 7x6 | 10

ZMA49R (8)5 OH40 (7)5 IK8 (6) s INBRED12 (5) s ZM51 (4) s INBREDG (3) s ZM41R (2)5 CA21R (1)

ol iaall 531 8 4l S 5 o gandl Jualad 4380 5l allaall mn 5 (5 edaal) il il S 2(7) s

Claall
diala _ . : ‘ r
senl Ggall e | Gasaall dae dalil) glé ) r"l'-}y‘ KXY 4 ) 4l allaall
(?'9.) s —aeally oasioalh | Cam) A8 | (au) il | (5 sEY) sl

187,384 1,255 0,319 124,476 29,173 0,835
+ + + + + + Ayl 5 cplal

86,847 0,689 0,156 115,249 17,146 0,422

339,215 5,537 0,469 2152973 117,27 1,845
+ + + + + + gl i)y g il

86,581 1,644 0,147 665,963 39,031 0,567

112,196 4,669 0,49 2138,15 149,28 1,794
+ + + + + + il

16,725 0,696 0,073 318,735 22,253 0,267
526,599 6,792 0,789 2277,449 | 146,443 2,679 S Sl bl
638,795 11,461 1,279 4415,589 | 295,723 4,474 o sekaall )
1,903 2,971 1,713 5,882 2,835 2,102 Balaaall das )3 Jaze
82,436 59,262 61,679 51,578 49,52 59,90 sl ) sl
29,334 10,947 25,002 2,819 9,865 18,669 Gpall Cuy) 5l
15,273 0,763 0,582 3,859 3,495 0,813 & siall (sl el
19,129 2,701 3,894 0,903 2,352 1,069 Lo giall o S (il
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