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ABSTRACT: Combining ability analysis was conducted in newly developed inbred lines in maize (Zea mays L.).
Twenty lines were crossed with 3 testers in Line x Tester (L x T) mating design during Kharif, 2012. The resulting 60
crosses along with parents and standard checks DHM 117, 900M Gold and NK 6240 were evaluated in a randomized
Block Design replicated thrice, during Rabi, 2012-13. Both additive and non-additive gene effects were present in the
material under study. Variance due to sca was larger than gca variance for all the characters indicating the preponderance
of non additive gene action in the expression of various traits. Among the parents MRC 14, MRC 4, MRC 9, MRC 8,
MRC 7 and MRC 6 and tester BML 14 were good general combiners for grain yield and important yield contributing
characters. The crosses MRC 13 x BML 14, MRC 7 x BML 7, MRC 3 x BML 14, MRC 12 x BML 7 and MRC 14 x
BML 7 showed high sca effects for grain yield and other important yield component characters.
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INTRODUCTION

Maize (Zea mays L.), belonging to the family Poaceae and tribe Maydeae, is one of the most important cereal crops and
occupies a prominent position in global agriculture after wheat and rice. Among cereals, maize is rich in starch, proteins,
oil and sucrose, due to which it has assumed significant industrial importance. Maize and its main by-products starch,
syrup, glucose, gluten and oil are used in diversified industries like alcohol production, textile, paper, pharmaceuticals,
cosmetic industry, edible oil industry, poultry feed and many chemical industries. Maize protein “Zien” has significant
guantities of vitamin A, nicotinic acid, riboflavin, vitamin E and phosphorus. Maize oil obtained from germ of kernel is
rich in polyunsaturated fatty acids and also contains high level of natural anti-oxidants, hence maize oil is ideal for heart
patients. The main goal of maize breeding is to obtain new hybrids with high genetic potential for yield and positive
features that exceed the existing commercial hybrids. The commercial production of hybrids however, depends upon two
factors viz., the behavior of the line itself and the behavior of line in hybrid combination. The behavior of a line in hybrid
combination is assessed through the estimation of general combining ability (gca) and specific combining ability (sca)
effects. Combining ability of the inbred lines is the ultimate factor for determining future usefulness of the lines and helps
in classifying inbred lines relative to their cross combinations. Combining ability analysis is an important method to
evaluate the prepotency of cultures to be used in breeding programme and to assess the gene action involved in various
characters so as to design an appropriate and efficient breeding method. Combining ability analysis provides this
information and is frequently used by plant breeders to choose parents with a high general combining ability and hybrids
with high specific combining ability effects. Variance for GCA is associated with additive genetic effects, while that of
SCA includes non-additive genetic effects, arising largely from dominance and epistatic deviations with respect to certain
traits. In a systematic breeding program, it is essential to identify superior parents for hybridization and crosses to expand
the genetic variability for selection of superior genotypes.
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The Line x Tester mating design as suggested by Kempthorne [8] is an appropriate method to identify superior parents
and hybrids based on general combining ability and specific combing ability, respectively.

MATERIALS AND METHODS

Twenty newly developed inbred lines of maize viz., MRC 1, MRC 2, MRC 3, MRC 4, MRC 5, MRC 6, MRC 7, MRC 8,
MRC 9, MRC 10, MRC 11, MRC 12, MRC 13, MRC 14, MRC 15, MRC 16, MRC 17, MRC 18, MRC 19 and MRC 20
were crossed with three testers viz., BML 7, BML 14 and BML 15 during Kharif, 2012. Subsequently, during Rabi, 2012-
13 the resulting 60 F; crosses along with three standard checks (DHM 117, 900M Gold and NK 6240) and parents (lines
and testers) were evaluated in randomized block desighn with three replications. Both the crossing and evaluation works
were carried out at Maize Research Centre, Agricultural Research Institute, Rajendranagar, Hyderabad. Each entry was
sown in two rows of four meters length with a spacing of 75 cm between rows and 20 cm between the plants. The data on
twelve quantitative characters namely, plant height, ear height, ear length, ear girth, number of kernel rows per ear,
number of kernels per row, 100 kernel weight, shelling percentage and grain yield per plant were recorded on five
randomly selected competitive plants in each replication, whereas days to 50 per cent tasseling, days to 50 per cent
silking, days to maturity were recorded on plot basis. Combining ability analysis was computed according to the model
given by Kempthorne [8].

RESULTS AND DISCUSSION

Analysis for combining ability was carried out for yield and yield contributing characters and the mean sum of squares,
are presented in Table 1. The analysis of variance revealed that genotypes exhibited highly significant differences among
themselves for all the traits studied. The parents exhibited significant differences for all the traits indicating greater
diversity in the parental lines. The crosses exhibited significant differences, indicating varying performance of cross-
combinations. The parents vs. crosses which indicates average heterosis, was also significant for all traits, thus
considerable amount of average heterosis was reflected in hybrids. When the effects of crosses partitioned into lines,
testers and line x tester effects, the interaction effects (line x testers) were found to be significant for all the traits under
study indicating that hybrids differed significantly in their sca effects.

Table 1. Analysis of variance for combining ability for yield and yield component characters in maize

Source | d.f D;L}"i;ﬂ D:SSQ-;U Days Eu . Plantheight | Ear height le]il;lt‘h QE:tlh N_mlmnﬂfslt_lf ufl"hl]:e-rld'::ell‘s k]t;:!lﬂl;l Shelling Gl."ain yield
tasseling | silling Iatmity (cmn) (cm) (cm) (cm) 1m:: 11‘“:1 perrow | weicht (g) percentage | perplant (g)
E:i‘“‘“‘i“ 1| 348 148 | 041365 1851 0116+ 0.40 050 0.26 1.00 47 115 136,68
Gemotypes | 82 | 35.02° | 3847 | 1328 | S107.23** | 160336™ | 2077 | 6.74** | 400% | 11365 | 118.42** | 3288%* | 6170.84*

Parents 12 | 475 44 8T | DET BT1.33% 355 B 56" 1,704 f.95%* 46.34** | 3045+ 55764 750,99+

E::;;:ﬂ.s 1| 87240 | T12071%* | 2476%* | 379223.00%* | 109157 28** | 1425.33** | 345.06** 0.17 TI00.41** | 623861 | 563.05%* | 425033.74**

Crosses 59 LA ] TTAM | 1616t 34576" 5747 2,26 230" 196" 13.45% [ 44.14* 15.34** 1044.36**

Lines 19 | 26.84* | 3141* | 3524 0209 454 54+ v 240 S5 2358* 5340 13.96 1081.52
Testers 4| 00EFe ) TIATT | 4LET | 108502 | 207945 1.33 L3 | 2081 | 10502 [ 48760+ 55,87 ) T
%3:9“ 38 | 630 5.85%* 5,26 B0.26%* 100.45%* 1B1** 0.0 0.75%* 11284 16.17** 11.40%* B77.30%+
Error 164 148 1.23 0.58 16.37 51.1288 0.63 0.37 042 171 4.79 3.39 53.82

* Significant at 5 per cent level; ** Significant at 1 per cent level

A comparison of the magnitude of variance components due to gca and sca confirms the gene action in controlling the
expression of traits. The ratio of GCA and SCA variance for all the traits under study viz., days to 50 per cent tasseling
(0.05), days to 50 per cent silking (0.07), days to maturity (0.06), plant height (0.14), ear height (0.08), ear length (0.01),
ear girth (0.08), number of kernel rows per ear (0.17), number of kernels per row (0.02), 100 kernel weight (0.07),
shelling percentage (0.01) and grain yield per plant (0.01) was less than one which indicates that all these characters were
predominantly governed by non-additive gene effects (Table 2). Similar findings were reported by Kanagarasu et al. [7]
for grain yield per plant, cob diameter, cob length, plant height, ear height, 100 grain weight, grain rows per cob, days to
50 per cent tasseling and days to 50 per cent silking. Ali et al. [1] for number of grain rows per cob and 100-grain weight.
Kumar et al. [9]] for plant height, days to 50 % tasseling, days to 50 % silking, cob length, cob girth, number of grain
rows per cob, number of grains per row, 100-grain weight and grain yield per plant.
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The general combining ability (gca) effects of 20 lines (females) and 3 testers (males) and the specific combining ability
(sca) effects of 60 hybrids for yield and yield contributing characters were estimated and were presented in Tables 3 and 4
respectively. Among the lines, six lines recorded significant negative gca effects, of which MRC 1 recorded the lowest
significant negative gca effect (-3.67) followed by MRC 6 (-2.78), MRC 4 (-1.78), MRC 7 (-1.56) and MRC 19 (-1.12)
and one tester, BML 14 (-1.42) recorded the lowest significant negative gca effect indicating that they were good general
combiners for earliness regarding days to 50 per cent tasseling. Bhavana et al. [2] and Jawaharlal et al. [5] who reported
the additive gene action for days to 50 per cent tasseling. In respect of days to 50 per cent tasseling, seven hybrids
recorded significant negative sca effects, among which, MRC 1 x BML 15 recorded lowest significant negative sca effect
(-3.10). Seven lines recorded significant negative gca effects, among which MRC 1 recorded the lowest significant
negative gca effect (-3.73) and among the hybrids, four hybrids recorded significant negetive sca effects, among which,
MRC 1 x BML 15 recorded the lowest significant negative sca effect (-3.15) regarding days to 50 per cent silking. In
respect of days to maturity, nine lines recorded significant negative gca effects, Ten hybrids recorded significant negative
sca effects, among which, MRC 17 x BML 15 and MRC 15 x BML 15 recorded lowest significant negative sca effect.
Among the lines, eight lines recorded significant positive gca effects, of which MRC 10 recorded highest significant
positive gca effect (14.68) and one tester, BML 15 (3.90) recorded the significant positive gca effect indicating that they
were good general combiners for tallness. Two hybrids recorded significant positive sca effects, among which MRC 16 x
BML 15 recorded highest significant positive sca effect (8.36) for this trait. These results are comparable with findings of
Jagadish Kumar et al. [4], Ram Reddy et al. [11] and Sunil Kumar et al. [12] who reported the non-additive gene action
for plant height.

Table 2. Estimation of gca and sca variance for yield and yield component characters in maize

, Flant Ear Ear Ear Number of | Number of N i
Source Dﬂé';s mﬁiu % *'\I]D:Ws:ﬁm Da ‘1'"5‘.[0, height | leight | length | givth | lernelrows | kernels llr]I].—lae-l rel b?le]]mg ('l:ﬂu]i}'?hl
sseling 0 % silkang | matwity (cm) (cm) (cm) (cm) per ear per 1ow weight {g) | percentage | perplant {g)
ol g 0.0545 01148 01052 | 235633 | L7184 | 0.0044 | 0.0177 0.0211 0.0701 0.2701 0.0381 3.5438
o sto 1.6083 1.5387 1.5618 17.962 | 194461 | 03752 | 0.1991 01132 25312 37924 26683 207 8267
o gea’ sea 0.0587 0.0746 00673 | 01427 | 00833 | 0.0117 | 0.0389 0.1735 0.0247 0.0712 0.0142 0.0170

Table 3. Estimates of general combining ability (gca) effects for lines and testers for yield and yield component
characters in Maize

Parents Daysto $0 | DaystoS0 | Daysto | Plamtheight | Earheight | Earlemgth | Eargih | Dumherof ]N“""']"‘l;:: 100-kernel P;’g‘:;gge Grain yield
%0 Tasseling %0 Silking maturity (cm) (cm) (cm) (cm) perear row weight (g) perphanti(g)
Lines
MRC 1 567 3TE A | 155 113 570 * 033 0343 125 154+ BRI 036 550
MRC 2 07 005 * 04 S0 ERL 054+ 0179 010 0 T50+ 554 1750w
MRC3 010 0.26 066" 200+ % 34 032 0708 034 036 310 ™ 0o 273
MRC4 178 Ted | aalw 507 .05 135+ | 0871 ™ 050 * 300 345 737 10 81
MRCS kL) .40 137w T7Ew 0.06 T 0281 010 036 05 RE To5+
MRC6 278 E S 065 gL kz] 0154 036 T 033 IRy R
MRC7T 156 206 | 12l S5 00 k] 0058 030 1o = 257 Ted 7 2T
MRCS 120+ 137 467 ™ 704 565 074 0310 138 ™ 174+ 307 132" 776+
MRCY 056 062 050 147 147 054 0.150 05 0l 138 120 = g 50
MRC 10 045 062 210 1462 ™ 12,607 067 * 1003 | 1o 140" 214+ 07 534"
MRC 11 0é3 0.0 155 13 05 12207+ RE 0T | o7z 052 130% o0 315
MRC 12 T a0 ™ o A 0™ 704 03L4 ™ 030 114" 353 ™ 036 201
MRC 13 054 0.60 T 70 064 A 0272 Ths ™ .00 108 0.7 T4
MRC 14 165 = T52+ 075 140 631 * 007 0074 010 0001 i 163 = 11 de*
MRC 15 754 7.8 T NG 564t 014 0794+ 016 13t 163 079 576
MRC 16 T10 237 ™ 767 55 034 T dg 0303 174 = 275 130 268 200w
MRC 17 754 2.60 7 031 1174 % 575 De0 ™ | 0650 ™ 0.7E 2.36 ™ 052 060 405
MRC 18 1oL+ 1.06 04 056 700 iRE; 0185 114w 101 355 W 05 3T
MRC 19 113 L7 | 188 1301 202" N1 0052 016 0.05 03 0.02 113
MRC 20 154+ 160 145w 506 550 ™ NG 0208 0 2 01 Sad 2673
Range forlines | 367 0254 | 37310043 | 221tod 67 | 14280004 68 | 114701269 | 1 datol 33 | 10010081 | 132 ta174 | 27310300 | 34510423 | 3240237 | -26.73to10 31
lsjfe-)(g““ for 0.40 0.37 025 171 2.3 027 0.20% 0.21 0.55 072 0.61 344
SE. (gi.gj) line 057 052 036 14 %] iR VLS 030 077 iE 056 343
Tesers
BML 7 100 = T3z ™ e 053 14 14 AT T3 i TE1" T 1780
BML 14 L4z L4 | 027 443 503 IRE] 0312 ™ 035 ™ T 3L 065" 20g*
BML 15 032" 026 066 350 g7 | 00607 | s 135 545 045 100+
Range bor 140t 14 068 1o 4310 EAR Tldto | D060t 068 to 130t D61t 110t 1030t
iesters L0 0.3 0oz .00 6.47 015 0.512 0.35 1.3 311 0.65 1208
S.E.(zca for
m(gw) 0.15 0.14 009 0.66 0.53 010 00750 0.0% 0.2 0.3% 0.3 054
SE.(gtg) 022 0.20 013 0.03 1.3 015 0 2223 0.1 0.30 0.3 0.3 133
tester
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Table 4. Estimates of specific combining ability (sca) effects for single crosses for yield and yield component
characters in maize

Daysto | Daysio Plant Ear Ear . Number | o oy 100 Shelling | Grain
Hyhrids 2 % 30 % D?"“ fo height height length | Earginth | ofkermel | oo e | kermel | percemage | yieldper
Tasseling | Silking | ™% | o) (cm) (cm) (cm) | xowSBer | herrow | weight (g) plant (2)
MRC 1 % BML 7 1z | 2™ | 1z ] NS 043 0523 015 120 150 017 170
MRC 1 < BML 14 0.07 003 083 fL60 * 336 050 10EE* | 0.0 0z 013 067 0
MRCI1*BMLI5 | 310* | 315+ 045 5.0 054 015 0.453 023 118 17z 024 531
MRC 2 x BML 7 0. 04 083 s 423 d56 ™ | 0553 028 16 040 034 1537 %
MRC 2 = BML 14 075 032 003 442 217 07a 0271 043 071 033 065 160
MRC 2 % BML 15 099 126 059 * .1.54 -6.40 0.3 0282 072 0.0 -0.93 -0.30 13 67 **
MRC 3 % BML 7 135 121 060 356 360 1ol * 0006 027 406 183 066 2350 %
MRC 3 % BML 14 013 006 038 250 158 0.05 0271 001 352 T4 1o% 2091 =
MRC 3« BML 15 Sl SE; (K 067 201 055 * 0264 025 104 054 264" 730
MRC 4 % BML 7 0w 0006 ik 253 138 040 0.101 0.0l 2" 110 131 1168
MRC 4 = BML 14 0.4z 0.04 -01a 16 598 036 0031 0.76 * 103 02z 043 452
MRC 4 « BML 15 052 00 088" 063 550 0.03 0131 074 138 028 083 670
MRC 5 % BML 7 d5* | d78™ 027 275 A5 0.75 0407 038 100 142 A1 753
MRC 5 « BML 14 068 040 027 404 131 051 0751 " 070 205 * 275 006 815
MRC5<BML 15 | 222 | 218 06 18 T61 127 ™ | 1158 032 155 AR | 335 ™ | 15d8
MRC 6 % BML 7 273 059 NS 330 320 013 0199 035 145 114 NikE] q154%
MRC 6« BML 14 057 004 094+ 565 .20 061 -0 0z0 009 043 037 130% 230
MRC 6<BML 15 | 166" 1 177 = 234 291 048 0220 045 1z 077 166 i
MRC 7 % BML 7 0.01 011 -005 156 612 047 038l 0is 128 Z00 ] 2238
MRC 7 « BML 14 046 106 016 133 113 042 0224 013 043 053 121 6 8l
MRC 7 » BML 15 0.45 11z 0.1 0004 400 051 0404 020 171 253 % 038 1557 *
MRC § % BML 7 123 L0 037 6 IED 0.7 0,009 066 136 * .06z 158 014
MRC 8 « BML 14 0.4 04 005 445 235 027 0026 105+ 114 058 046 163
MRCB<BML 15 | -166 " 155+ 03z SR e S k] 0 122 iJiE] 11z 34
MRC 9 % BML 7 168 * 177 | 04 447 G6D 017 062 00 077 ED 14 5+
MRC 0« BML 14 046 051 1AL EE 385 074 0272 013 252%™ | Gis* 733" o0+
MRC 9 % BML 15 12l 16 210 037 284 036 0333 e 173 z24 028 0%
MRC 10~ BML 7 | -142 " 122 16 | 308 ™ | 2007 ™ 015 0278 020 001 13 221" b g~
MRC I0=BML 14 | 0.5 015 072 207 1537 | 004 0352 020 120 0.8 i3] 08
MRC I0=BML 15 | 067 17 043 438 ] 017 0073 ]! 5 i il 130 ErE
MHEC 1T = BML 7 T2 T i 14 i 135 a7 050 TEL 012 210 255
MRC 11<BML 14 | 202 * | 206 ** NS 205 068 0.1z 0.119 011 136 026 K| 0
MRC11<BML 15 | 180 ™ | lgs* | 155% 0.8l 234 1A 0578 042 124 030 252 % 283
MRC 12 = BML 7 04 045 R 358 110 0.77 0521 0.04 007 129 244 20 58
MRC 12=BML 14 | 0.7 0.60 08 B 279 038 0411 017 iy 044 FETL I
MRC 12<BML 15 | 032 015 145 172 380 041 0731 * 01z 030 084 0.1z 520
MRC 13 = BML 7 0.4 0.1 027 055 003 031 0203 0.06 123 268 * 0,58 0.4
MRC 13=BML 14 | 024 073 6l EEE 114 043 0.099 045 025 257 * 033 23 64 **
MRC 13 BML 15 | 0.67 035 033 479 L1 011 0302 038 057 0.10 024 23R
MRC 14 = BML 7 a3 067 205 | pde .2.94 079 0.287 069 062 400 ** 269 13 6
MRC 14=BML 14 | 068 Tz 116 ™ 467 230 000 1606 .66 104D 156 273" o5 *
MRC 4= BML 15 | 122 ok 0gg * 178 063 0.0 0 403 003 00l 213 004 Y
MRC 15 = BML 7 042 -0.006 123 ** 422 695 0.1 0.614 011 075 107 0.14 11.10 **
MRC 15=BML 14 | 057 62 TIE* | 640" EE! 016 0591 022 200+ 066 098 1020 *
MRC 15+ BML 15 | 1.00 062 245 18 726 T07* | 1204 | -034 124 17 i 2130+
MRC 16 = BML 7 098 12z 93" 306 011 024 0333 073 138 358 ** 154 737
MRCI6=BML I [ 020 IES oG [T & ™ [ 10 036 i 0as 036 a5 136 q035 "
MRC 16+ BML 15 | 0.7% 073 K B 36 183 0.1z 0573 04% 10l 0E2 0.7 157
MRC 17 = BML 7 0.z 02l 161 ™ 024 130 e 1048 033 038 447 ** Z10 1505 **
MRC 17 = BML 14 | -0.24 006 053 561 -0.49 0.11 0.162 03l 156+ L0 036 678
MRC 17 = BML 15 | 0006 013 245 585 -0 0is 0113 063 35" 267 246" 527
MRC 18 = BML 7 IFy 045 117 = 161 A1l 065 0413 043 052 038 022 704
MRC 18+ BML 14 | 064 IEE] AT 756 EE:f 00 203 030 ! 24 054 SENEEL
MRC 18=BML 15 | 022 043 5% 217 057 014 0616 RTE] 1% pRIL 072 T2~
MRC 19=<BML 7 | 3.00* | 267 ™ | 105" 193 130 020 1036 00 074 219 227" 33
MRC19=BML 14 | 175" 204 | 116 -LE4 191 069 0363 -0.30 124 039 150 L1
MRC 19+ BML 15 | 153 062 0.1 .20 ENF 058 * 0440 032 155 * 179 076 17 12 *
MRC 20 * BML 7 037 035 095" 014 355 001 1536 024 148 31 144 260
MRC = BML 14 | -0.57 040 016 549 463 -0.005 0.037 -0.03 056 09 -0.13 620
MRC 20 = BML 15 | 0006 013 ST 534 10 0.0 0540 020 205 * 06z 128 16 45 *
. 510t | -315to | 245t | -896ta | -1557ta | -156to | -1204t0 | -07dta | -496ta | -447t0 | -34lts | -Z380to
Range forlpbrids | o 221 228 236 20.97 1.33 0.751 105 392 400 335 1364
SE. (sca effects) s, 0.70 064 044 256 413 047 035 037 055 126 106 EWE
SE. (5, %) 0.99 050 06z 419 583 0.67 047 0353 134 178 1.50 550
* Significant at 5 per cent level; ** Significant at 1 per cent level
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For ear height, six lines and tester, BML 15 (6.47) recorded significant positive gca effects and hybrid, MRC 10 x BML 7
(20.97) recorded the highest significant positive sca effect. In respect of ear length, five lines recorded significant positive
gca effects, of which MRC 4 recorded highest significant positive gca effect (1.33) and three hybrids recorded significant
positive sca effects. Three lines and testers, BML 14 and BML-7 recorded the significant positive gca effect for ear girth.
Hybrid, MRC 5 x BML 14 (0.75) recorded the highest significant positive sca effect and is the best specific cross for ear
girth. Four lines and two testers recorded significant positive gca effects for number of kernel rows per ear. These results
are comparable with findings of Jawaharlal et al. [5] and Mohammad et al. [10] who reported the additive gene action for
number of kernel rows per ear. Two hybrids, MRC 8 x BML 14 (1.05) and MRC 4 x BML 14 (0.76) are considered as
better crosses for number of kernel rows per ear. Six lines recorded significant positive gca effects, of which (MRC 4)
recorded the highest significant positive gca effect (3.09) where as the tester BML 15 (1.38) recorded the highest
significant positive gca effect and among the hybrids, nine hybrids recorded significant positive sca effects, of which
MRC 3 x BML 14 recorded the highest significant positive sca effect (3.92) for number of kernels per row. The line MRC
14 recorded the highest significant positive gca effect (4.23) and tester, BML 14 (3.11) recorded the highest significant
positive gca effect for 100-kernel weight. Five hybrids recorded significant positive sca effects, among which MRC 14 x
BML 7 recorded the highest significant positive sca effect (4.00) for 100-kernel weight. For shelling percentage four lines
recorded significant positive gca effects, of which MRC 4 recorded the highest significant positive gca effect (2.37) and
tester, BML 14 (0.65) recorded the highest significant positive gca effect. Among the hybrids, seven hybrids recorded
significant positive sca effects, of which MRC 5 x BML 15 recorded the highest significant positive sca effect (3.35)
which is considered as potential specific cross for shelling percentage. These results are comparable with findings of
Jayakumar et al. [6] who reported the non-additive gene action for shelling percentage. In respect of grain yield per plant,
lines MRC 14, MRC 4, MRC 9, MRC 8, MRC 7, MRC 6, MRC 15, MRC 18 and MRC 5 and tester BML 14 which
recorded significant positive gca effects are considered as good combiners for grain yield per plant. Fourteen hybrids
recorded significant positive sca effects, of which, MRC 13 x BML 14 recorded the highest significant positive sca effect
(23.64) followed by MRC 7 x BML 7 (22.38), MRC 3 x BML 14 (20.91), MRC 12 x BML 7 (20.88) and MRC 20 x
BML 15 (16.49) regarding grain yield per plant. These results are comparable with the findings of Venugopal et al. [13]
Gowhar Ali et al. [3], Jawaharlal et al. [5] and Sunil Kumar et al. [12] who reported the non-additive gene action for grain
yield per plant.

Among the lines, MRC 4, MRC 6, MRC 7, MRC 8, MRC 9 and MRC 14 can be considered as good general combiners
and genetically worthy parents as they exhibited desirable gca effects for yield and important yield contributing
characters. These parents had resulted in the production of superior single crosses. The line MRC 4 was good general
combiner for days to 50 per cent silking, days to 50 per cent tasseling, days to maturity, number of kernel rows, number of
kernels per row, shelling percentage and grain yield per plant. The line MRC 6 was good general combiner for days to 50
per cent silking, days to 50 per cent tasseling, days to maturity, ear height and grain yield per plant. The line MRC 7 was
good general combiner for days to 50 per cent silking, days to 50 per cent tasseling, days to maturity, number of kernels
per row, plant height and grian yield per plant. The line MRC 8 was good general combiner for ear length, number of
kernels per row, 100-kernel weight, shelling percentage and grain yield. The line MRC 9 was good general combiner for
100-kernel weight, shelling percentage and grain yield. The line MRC 14 was good general combiner for 100-kernel
weight, shelling percentage and grain yield per plant. Among testers, BML 14 was good general combiner for days to 50
per cent silking, days to 50 per cent tasseling, days to maturity, number of kernel rows, 100-kernel weight, shelling
percentage and grain yield per plant. Whereas, BML 15 was good general combiner for days to maturity, plant height, ear
height and number of kernels per row. Hence, these high yielding parents with good attributes for different yield
components may be inter-crossed to pool the genes in desirable direction to improve the yield potential. The crosses,
MRC 13 x BML 14, MRC 7 x BML 7, MRC 3 x BML 14, MRC 12 x BML 7 and MRC 14 x BML 7 can be considered
as good specific combiners and genetically worthy crosses as they were superior for yield and important yield contributing
characters. The cross MRC 13 x BML 14 was good specific combiner for 100-kernel weight and grain yield per plant.
The hybrid MRC 7 x BML 7 was good specific combiner for grain yield per plant. The cross MRC 3 x BML 14 was
good specific combiner for number of kernels per row and grain yield per plant. The cross MRC 12 x BML 7 was good
specific combiner for shelling percentage and grain yield per plant. The cross MRC 14 x BML 7 was good specific
combiner for shelling percentage, 100- kernel weight and grain yield per plant. Hence, these high yielding hybrids with
good attributes can be checked under different field trials and can be developed as commercial hybrids.
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CONCLUSION

This study revealed that high general combining ability effects for yield and important yield contributing characters were
noticed in the inbred lines MRC 4, MRC 6, MRC 7, MRC 8, MRC 9, MRC 14 and tester BML 14. These parents had
resulted in the production of superior single crosses. Hence, these inbred lines have the potential application in the crop
improvement programmes. High specific combining ability effects for grain yield and important yield contributing
characters were noticed in the hybrids MRC 13 x BML 14, MRC 7 x BML 7, MRC 3 x BML 14, MRC 12 x BML 7 and
MRC 14 x BML 7. These crosses may be checked under different field trials and can be developed as commercial hybrids
or advanced for selfing for the isolation of transgressive segregants or homozygous lines for use in breeding programmes.
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