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ABSTRACT

The experiment was carried out at Agricultural Research Station Madhira during rabi, 2012-13. Selected 15 diverse inbred
lines were crossed with 4 testers in line x tester (L x T) mating design to obtain 60 cross combinations. During kharif
2013, a set of 60 crosses along with 19 parents and three checks viz.,, DHM-117, 30 V 92 and 900 M Gold were sown in
randomized block design replicated thrice over three locations viz., Heterosis was estimated in 60 hybrids for these
characters at three locations viz., Tandur, Warangal and Madhira and pooled analysis was carried out and
expressed as heterosis over mid parent, superior parent and standard checksviz., DHM 117, 30V 92 and 900 M Gold.
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INTRODUCTION

Maize (Zea mays L.) is the world’s most widely grown
cereal and is the primary staple food in many developing
countries. It is a versatile crop with wider genetic
variability and able to grow successfully throughout the
world covering tropical, subtropical and temperate agro-
climatic conditions. Maize acreage and production have an
increasing tendency with the introduction of hybrids due
toits high yield potential. The utilization of hybrid vigour
in practical breeding has had greatest success in maize.
The essential feature of the breeding technique is the
evaluation of combining ability of inbred lines. Hybrid
seed is produced by combining the appropriate lines in
single, double and other crosses. The theoretical
possibility of obtaining a homozygous line equal in vigour
to the best hybrids appears to be beyond reach because of
the large number of dominant vigour genes involved. This
fact diverts current attention toward improvement in
technique directed toward cheaper production of hybrid
seed.

MATERIAL & METHODS

The experiment was carried out at Agricultural Research
Station Madhira during rabi, 2012-13. Selected 15 diverse
inbred lines were crossed with 4 testersin line x tester (L x
T) mating design to obtain 60 cross combinations. During
kharif 2013, a set of 60 crosses along with 19 parents and
three checks viz., DHM-117, 30 V 92 and 900 M Gold
were sown in randomized block design replicated thrice
over three locations viz,, Agricultural Research Station,
Madhira, Khammam district, Agricultura Research
Station, Tandur, Ranga Reddy district and Regiona
Agricultural Research Station, Warangal. Each entry was
sown in a row of 5 m length with a spacing of 75 cm
between rows and 20 cm between the plants. The
recommended fertilizers of N, P and K were applied in the
ratio of 120 : 80 : 60 kg ha-. The entire P and K and half
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dose of nitrogen was applied as basal, while remaining
half dose of N in two equal split doses at knee height and
tasseling stages. Intercultural operations like weeding and
irrigation schedules were followed. Necessary plant
protection measures were taken to protect the crop from
pests and diseases so as to raise a healthy crop.

RESULT & DISCUSSION

Observations on 11 different quantitative characters viz.,
days to 50 per cent tasseling, days to 50 per cent silking,
days to maturity, plant height (cm), ear height (cm), ear
length (cm), ear girth (cm), number of kernel rows per ear,
number of kernels per row, 100 - seed weight (g), and
grain yield per plant (g) were recorded on five random
plants except for days to 50 per cent tasseling, days to 50
per cent silking and days to maturity. Heterosis was
estimated in 60 hybrids for these characters at three
locations viz.,, Tandur, Warangal and Madhira and
pooled analysis was carried out and expressed as
heterosis over mid parent, superior parent and standard
checksviz, DHM 117, 30V 92 and 900 M Gold.

In pooled analysis, for days to 50 per cent tasseling 47
hybrids recorded significant average negative relative
heterosis, ranging from -17.21 (MRC 1544 X BML 14) to
6.86 per cent (MRC 1176 X BML 13). The significant
negative heterobeltiosis was recorded in 56 hybrids which,
ranged from -23.19 (MRC 1544 X BML 14) to 0.41 per
cent (MRC 1123 X BML 13).

While for days to 50 per cent silking, 45 hybrids recorded
significant relative heterosis, ranging from -16.50 (MRC
1544 X BML 14) to 6.57 per cent (MRC 1176 X BML
13). The standard heterosis over DHM-117, 30 V 92 and
900 M Gold ranged from -16.02 (MRC 1544 X BML 14)
to 1.37 per cent (MRC 1604 X BML 13), -17.47 (MRC
1544 X BML 14) to -0.38 per cent (MRC 1604 X BML
13) and -19.32 (MRC 1544 X BML 14) to -2.63 per cent
(MRC 1604 X BML 13) respectively. Forty six, 48 and 41
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hybrids recorded negatively significant standard heterosis
over DHM-117, 30V 92 and 900 M Gold, respectively for
daysto maturity (Table 1).

Days to 50 per cent tasseling, days to 50 per cent silking
and days to maturity indicate the earliness of a genotype.
Earliness is a desirable character as it useful in multiple
cropping and increases water and land use efficiency.
Heterosis for earliness in maize was aso reported by
Sadaiah et al. (2013) and Tgjwar Izhar and Chakraborty
(2013).

Significant positive relative heterosis was recorded for
plant height in 60 hybrids which ranged from -6.80 (MRC
1179 X BML 13) to 101.73 per cent (MRC 1604 X BML
7) while significant positive heterobeltiosis was recorded
in 57 hybrids with a range of - 4.57 (MRC 1179 X BML
13) to 59.79 per cent (MRC 1358 X BML 13) (Table 2).
These results are in agreement with the earlier findings of
Kumar Bupesh et al. (2013), Rajesh et al. (2014) and
Rajithaet al. (2014).

Sixty hybrids recorded positive significant relative
heterosis with a range of 12.59 (MRC 1176 X BML 5) to
68.66 per cent (MRC 1123 X BML 13) for ear length
while significant heterobeltiosis was recorded in 35
hybrids with a range of -12.80 (MRC 1176 X BML 14) to
46.61 per cent (MRC 1358 X BML 13). Significant
standard heterosis was recorded in twelve hybrids over
DHM-117 with arange of -12.99 (MRC 1601 X BML 14)
to 18.83 per cent (MRC 1123 X BML 13), while over 30
V 92 check four hybrids recorded significant positive
standard heterosis with a range of -15.72 (MRC 1601 X
BML 14) to 15.09 per cent (MRC 1123 X BML 13) (.
Positive significant relative heterosis and heterobeltiosis
for ear length was also reported by Patil et al. (2012) and
Rajesh et al. (2014).

The character number of kernel rows per ear recorded
positive significant average heterosis in 58 hybrids and
positive significant heterobeltiosis in 42 hybrids. Positive
significant standard heterosis was observed in three
hybrids ranging from -16.90 (MRC 1176 X BML 14) to
8.45 per cent (MRC 1601 X BML 7) when compared with
check DHM-117. Sixty hybrids recorded positive
significant relative heterosis for number of kernels per row
with a range of 22.25 (MRC 1601 X BML 14) to 137.19
per cent (MRC 1209 X BML 7). The significant standard
heterosis was recorded in 9 hybrids over DHM-117 and it
ranged from -24.13 (MRC 1601 X BML 14) to 19.05 per
cent (MRC 1561 X BML 5), while over 30 V 92 check,
seven hybrids recorded significant positive standard
heterosis with a range of -24.61 (MRC 1601 X BML 14)
to 18.30 per cent (MRC 1561 X BML 5) for this trait.
Positive heterosis estimation for number of kernels per
row was also reported by Netra Hiremath et al. (2013) and
Rajesh et al. (2014).

100-seed weight recorded positive significant relative
heterosis in 20 hybrids which ranged from -18.25 (MRC
1176 X BML 14) to 34.75 per cent (MRC 1358 X BML
13) while positive significant standard heterosis was
observed in 12 hybrids ranging from -18.90 (MRC 1176 X
BML 14) to 14.96 (MRC 1123 X BML 13) over DHM-
117, from -15.23 (MRC 1176 X BML 14) to 20.16 (MRC
1123 X BML 13) over 30V 92 and -8.04 (MRC 1176 X
BML 14) to 30.36 (MRC 1123 X BML 13) over 900 M
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Gold (Table 3). Kumar Bupesh et al. (2013) and Rajitha et
al. (2014) aso reported significant positive heterosis for
100-seed weight. Most of the hybrids exhibited significant
positive relative heterosis and heterobeltiosis at all the
three locations for grain yield per plant. In pooled analysis,
60 hybrids recorded significant positive relative heterosis
ranging from 27.30 (MRC 1582 X BML 7) to 181.02 per
cent (MRC 1358 X BML 13) and positive significant
heterobeltiosis ranging from -11.67 (MRC 1179 X BML
14) to 106.20 per cent (MRC 1358 X BML 13).
Significant standard heterosis over DHM-117 ranged from
-15.57 (MRC 1179 X BML 14) to 32.87 per cent (MRC
1123 X BML 13), while over 30 V 92, it ranged from of -
11.19 (MRC 1179 X BML 14) to 39.76 per cent (MRC
1123 X BML 13) and -6.24 (MRC 1179 X BML 14) to
47.55 per cent (MRC 1123 X BML 13) over 900 M Gold.
Positive heterosis for grain yield per plant was aso
reported by Sandeep Kumar and Mohan Reddy (2013) and
Rajesh et al. (2014).

The highest standard heterosis for grain yield per plant
was recorded for hybrids, MRC 1123 X BML 13, MRC
1358 X BML 13, MRC 1123 X BML 14, MRC 1123 X
BML 7 and MRC 1176 X BML 7 along with per se,
average heterosis, heterobeltiosis and with high sca
effects. These hybrids may be further exploited in
multilocation evaluation before releasing them for
commercial cultivation.
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TABLE 1: Estimates of heterosis, heterobeltiosis and standard heterosis pooled over locations for days to 50 % tasseling, days 50 % silking and days to maturity in maize
hybrid

Qross Days to 50 % tasseling Days to 50 % silking Days to maturity
) Hetero Standard heterosis ) Hetero Standard heterosis Hetero Standard heterasis
HOlerosls — poiosis ~ DHWHIL7 30V 900MGad PSS peisis  DHWMHIZ  30V92  90MGod TOOS  peisis  DHWMHII7  30V®2  900MGod

MRCIII2XBML5  -12.25* 1937% QB2 172%™  -138L* 1211%  -1884* 996%™  -1152%  -1351*% 4457  8O7T™  439%  A74™ -366*
MRCI112XBML7  -450* 21088% 331%™  5E6T -7.89% B32% 1141 449 B14™ 826 366  951%  -100 137 025
MRCI112XBML13 107 -187 207 444%™ BTL™ 061 216 2.73* 441%™  BET™ 269%  6A9™ 2510 287 177+
MRCII12XBML14  -14.49* 2034%  1325%  1535%  -17.36% 1373%  -1935%  -1289%  -144% 1632 791%  -1246% 664 699%™  -593%
MRC1123XBML5 ~ -7.98* 1494% 455 G8TT Q07 787 -1444% 508%™ 672%™ 882 3427 639  263% 300"  -189*
MRC 1123 XBML7 -5.28** -11.07* -352* -5.86 ** -8.09 ** -B5.1** -10.69 ** =371 -5.37* -7.50** -4.00 = -9.16** -0.63 -1.00 013
MRC1123XBML13  2.76* 041 021 22 454 201 020 078 250* 4,69 3417 649%™ 2517 287 177+
MRC1123XBML14  -9.74* A1540%  7.87*  -1010%  -1223% 962%  -1501% 820%™  -979%  -1182% 687  -1081%  -489% 524 417+
MRC1176 XBML5 ~ -2.07* 290 228 465" 690 19 A1215%  2B4% 422% B33 026 7A1%  338% 3757 265%
MRC1176 XBML7 ~ 3.33* 668* 124 121 355* 240% 7,07 020 154 375 031 928% 075 112 0.00
MRC1176 XBML13  6.86* 021 0.00 -242* -4.73* 6.57 * 0.39 -0.20 -1.92 -4.13* 271* -4.45 ** -0.38 -0.75 0.38
MRC1176 XBML14  -4.22% A1369% 600%™ 828  -1045% 400%  -1302% 605%™  768% 976%™ 428 1187  602% 637 -530%
MRC 1179 X BML5 -8.05* -15.68* -5.38* -7.68* -9.86 ** -7.93* -15.14* -5.86* -7.49* -9,57* 0.13 -6.99 -3.26* -3.62* -2.53*
MRC1179XBML7  -348* A1041%  248* 485% 710%™ 417%  -1051% 352 518  7.32% 044 962%  -113 150 038
MRC1179XBML13  -0.86 B 414% 646 868 121 413% 469% £33 844w 117 613  213* 250% 139
MRC1179XBML14  -10.22* 16547 QI11% 113%™ -1341% 983*  -1501%  9I18%  -1075%  -1276% 352%  -114%  551% 587  480%
MRC1209XBML5  -10.01* A1458% 414%™ 646%™ -868* 961%™  -1391%  449%  £14™ 8B J45%  gE7T™ 501%™ 537 429%
MRC12090XBML7  -821%* A145%  303%  626%  -848* 788%  -1106% 410%™ 576%™  -7.88% 756 11w 263% 300 -189*
MRC1200XBML13  -568%* 616  533% 768"  -986% 557 -603% 566  720%  938% 512%  649%  25l% 287  177*
MRC1200XBML14  -12.14* 1540% 787  -1010%  -1223% 419%  -1501%  -820%  -979%  -1182% 1055  1281*% 702 7377 631%™
MRCI1271XBML5 ~ -11.25* 21919%  Q32%  1152%  -136L% 11247 A1866% Q77 -1132% 1332 4257 7T71% 40L% 437 -328%
MRCI271XBML7  -547* A1260% B8  7A7H -0966% 556 -1232% 547 710%  919% 785%  -1320% 514 549%™ 442%
MRCI1271XBML13  2.27* 602" 821%™ 848"  -1065* 244* 5,89 645" 806%™  -1013* 387  745%  351® 387  278%
MRCI1271XBML14  -1349* 2015%  -1304*  -1515%  -17.16% 1306%  -1935%  -1289% 1440  -1632% 759%  -11.09%  614% 649%™  543%
MRC1358XBML5 ~ -9.88* A753%  745% 970  -1183% 984%™  -1690%  -78l* 940%™  -1144% -148 783 414%™ 4497 341w
MRC1358XBMLY 082 630% 166 081 3.16* 068 725 0.00 173 394 313%  -1145%  313%  -350%  -240%
MRC1358XBML13  0.00 332" 352%™ 586% .80 121 413 469" 633  -844% -058 709%™ 313 3507 240%
MRC1358 XBML14  -12.09** -18.44* -11.18* -13.33** -15.38 -11.82 % -17.72* -11.13* -12.67** -14.63* -5.34* -12.46* -6.64 ** -6.99 = -5.93 =
MRC1544XBML5  -14.92* 2214%  1263%  -1475% 1677+ 14077 -2095%  -1230%  -1382%  -1576% 3947 8O 526 BEM 455w
MRCI544XBML7 986 A622% 911%™ -1131%  -1341% 982%  -1504%  938%  1094F  -1205% 55 S1249%  426% 4B 3BA%
MRC1544 XBML13  -4.20% TATR 766%™ 9907  -1203% 426% 727 T8 940%™  -1144% 228%  745%  351% 387  278%
MRC1544XBML14  -17.21* 2319%  -1636*  -1838%  -2032% 1650 -224% 602%™ 17477 -19.32% 746 1328%  7E2% 787 682w
MRC 1556 X BML5 -12653* -20.11* -10.35* -12.53** -14.6** -12.18* -19.37* -10.55* -12,.09** -14.07 = -4.50 = -9.28 ** -5.64 * -5.99 = -4.92
MRC1556 XBML7 ~ -3.70* -1069%  311* 545 760% 341%  -1014%  313%  480%  694% -1.60* 871* 013 050 063
MRC1556 XBML13  -0.65 415"  435%  GE7TT  -888% 061 393 449% 614%™ 826%™ 070 BT7™ 175+ 212*% 101
MRC1556 XBML14  -14.78* 211%  -1408*  -1616*  -1815% 14407 -2043%  -1406%  -1555%  -17.45% 801*  -1363*  -7.80% 824%™  72%
MRC1561XBML5 ~ -13.56* AB3LP 497 727% Q47 S1265%  -1426%  -488%  653% 863%™ 691*% 790"  -213* 250*% 139
MRC1561XBML7  -10.15* 21050 290* B2 7EQ™ 1065%  -11065% 410%™ 576%™  -7.88% 9827  -1L11™  276%  312%  202*
MRC1561 XBML13 ~ -4.99* 846  -145 384 Bl 455%  786% 156 326  Baam 4527 5427 050 0.12 126
MRC1561 XBML14  -14.91* 1540% 787  -1010%  -1223% 14007 1447 762 921%  -11.06% 21054%  -1069%  -476%  Bl12%  404%
MRC1564XBML5 ~ -8.00* 1624%  B00™ 828  -1045% 673 <146l 527%  H9L™  QO0L™ 258% 687 313% 35 240%
MRC1564XBML7 506 A221%  476%  707% Q27 469%  -1159%  469%  -633%  8A4™ 552 118%  351% 387%™  278%
MRC1564XBML13 097 2.90* 311* 545 7.69% 051 314 371  537™ 750%™ -1.07 553%  -150 187* 076
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MRC 1601 X BML14
MRC 1604 X BML5
MRC 1604 X BML7
MRC 1604 X BML13
MRC 1604 X BML14
MRC 1661 X BMLS
MRC 1661 X BML7
MRC 1661 X BML13
MRC 1661 X BML14

-10.20**
011%™
-4.59*
-0.53
-11.20*
-7.85™
-1.97
4.67*
-10.05*
-16.05*
-8.99*
-0.10
-16.49 **
-7.44*
-3.43*
-250*
-9.64*

171
-16.24**
-10.69**
311
1711
-16.61**
-9.92*

-“_.wh@i
-1845*
-10.11 %
-2.94*

-17.68*
-16.24*
-11.26*
-6.85*
-17.11 %

-9.73*
-6.00**
-311*
-3.31*
-9.73*
-6.42**
-2.28
0.21
-10.14*
-8.49*
-248*
2.69*
-10.35**
-6.00**
-3.73%
-7.04%
9.73*

-11.92 %
-8.28*
-5.45*
-5.66**
-11.92 %
-8.69*
-4.65*
-2.63*
-12.32%
-10.71%
-4.85%
0.20
-12.53**
-8.28*
-6.06**
-9.29*
-11.92*

-14.00 **
-10.45*
-7.69*
-7.89**
-14.00
-10.85*
-6.90**
-4.93*
-14.40
-12.82*
-7.10*
217
-14.60 **
-10.45*
-8.28*
-11.44*
-14.00 >

-8.88*
-0.51*
-3.86™
-0.50
-11.86**
-1.43*
-1.86
3.68™
-9.39 %
-1555*
-8.99
-0.86
-16.04 **
-7.93*
-3.93*
-1.95
-10.30

-1555*
-16.20**
-9.78*
-2.95*
-17.36 %
-1549*
-9.24*
-0.39
-16.27*
-17.78*
-10.14**
-3.53*
-17.18*
-16.20**
-11.41 %
-6.09*
-17.36*

-7.03*

-4.49*
-6.64**

-10.74*

-10.36**
-8.64*
441
-5.18*
-12.28*
-7.87*
-3.84*
-2.69*
-11.13*
-10.36**
-4.80**
-0.38
-12.09*
-8.64*
-6.14*
-8.25*
-12.28*

-12.38**
-10.69 =
-6.57*
-7.32*
-14.26**
-0.94*
-6.00 ™
-4.88*
-13.13*
-12.38**
-6.94
-263*
-14.07 **
-10.69 **
-8.26**
-10.32*
-14.26

-11.28*
-6.02**
-0.28™
-5.05*
-10.46**
-5.42 %
-8.13*
-3.97*
-9.87*
-6.99 %
-10.42 =
-6.85™
-11.16*
-6.51*
-8.59*
-6.73™
-10.93

-5.39* 5.74*
-2.26* -2.62**

0.75 -112
-1.00 -1.37
-451* -4.87*
-163 -2.00*
0.50 0.12
0.13 0.25

-3.88* -4.24**
-3.26* -3.62*
-2.01* 237
-2.88* -3.25*
526 5.62**
-2.76™ -3.12*
0.00 037

-2.76™ -3.12*
5.01* 537

TABLE 2: Estimates of heterosis, heterobeltiosis and standard heterosis pooled over locations for plant height, ear height and ear length in maize hybrids

* Significant at 5% level; ** Significant at 1% level

Coss Plant height Ear height Earlength
Standard heterosis Standard heterosis Standard heterosis
Heterosis Hwﬁ DHMIL17  30Ve2 Heterosis c_.%% DHWM117  30Ve2 Heterosis c_.w_w_% DHV17 30V®
108iS 900 M Gold 10555 900 M Gold SIS 900 M Gold

MRCILIZXBMLG  2887* 12187 259 1316  88L™ 5570%  4990%  2474% 084+ 718 163" 20927  714* 377 1957
MRCLII2XBML7  59.02* 1552% 2029%  1057%  610* 1554 7184  -1372% 336 641 5000  2520% 325 000 1522 %
MRCLII2XBMLI3  1781*  706*  2613*  -1713%  -1208%  4646* 4327  2807* -1382*  -1128% 5321  3150%  844* 508 2101
MRCLII2XBML14  4443*  883*  249%  1576% _1153% 6095  3096% 2073  .1582% 1333 4857 283 130 189 1304
MRC1I23XBMLS ~ 3908*  2846* -2254*  -1310%  -875% 4661 451%™ T8 D067 1833 5000 3810  1299*  043%  2609*
MRCLI23XBML7 7907  3504* -1808* 806* 344 16370* 11090 -7.48*  1083* 1410% 4787 381" 130 189 1304
MRC1I23XBML13  5L71*  468l* -1148* 069 428 11063*  10L52* 322 1594 1936™  6866* 4524  1883*  1500% 326l
MRC1I23XBML14  67.1% POB™  2039%  -1069*  H622% 7680 @327  -2838*  1420%  _1167*  6077*  3BB’*™  909% 566 2174%
MRC1176XBML5 ~ 3271% 1487+ 1967  989% 537 5662%  4104*  -1819*  -199 090 1DB9*  73* 130 440 1014
MRCIL76XBML7 9868  4374* 051 1276%  1841% 2158  13369* 3555™  G230"  67.18%  3BIB® 12 7.79* 440 2029%
MRCII76XBMLI3 4696  3276% 717 414 935+ @75%  7616™ 218 L 2608 U™ 427 1104 755* 2391 %
MRC1176 XBML14 ~ 4873* 1158%  2188™ 1247 809 6415  3450™  2198* 648 37 1579% 1280  714* 1006 38
MRCIL79XBMLS 2457  672%  2351™  -142%  990* 1364 745 3L6™  -1806™ 1564  166®  -13L 195 503 942+
MRCI179XBML7  60.08* 1494% 176%™  T59% 296 6867  1435™  -1549% 125 423 1597+ 980%™  -1039*  -1321* 000
MRC1179XBML13  680* 457  3leL™  2328"  1943*  1662* 380 2890 1482 1231 3689 915"  844* 503 2101%
MRCLI79XBMLI4 2996* 415 25367  -1626%  -1207*  1479%  -1378%  3628% 2366  -2L41*  2034%  719*  779*  -1069% 290
MRCI200XBMLS 4234  3780% 2474® 557  113*  5828™  56l5% 2744  1308*  -1051™ 2027 1357 325 000 1520
MRCI200XBWL7 ~ 97.14*  BAG7® -1537% 506 020 12965 8LEL*™  -17.88%  -162 128 413B8*  1357% 325 000 1520
MRCI200XBML13 3918  3697* -2275%  -1333%  .899* 7035 537"  -2058™ 486 205 42% 1071 065 25 123
MRCI200XBWML14 6272%  3349* 27.10%  -1820%  -1412% 6717  5218%  3L19%  -1756%  -1513%  37.2%  920* 065 377 1087
MRCI27LXBWMLS ~ 4141%  2648* -1808* 805  -344 62617  GLE2™ 2495  -1000* 744 2430%  929* 065 377 1087
MRCI27LXBML7 ~ 8069*  3R9l™ -1322% 264 223 13545  8526™ 1507 174 474 067" 500 455 755% 652
MRCI27LXBMLI3 4074  3L62* -1470*  -431 048 806"  TIR™  -1455% 237 538 3930%  1500% 455 126 1667
MRC127LXBML14 6068*  2372* -1983*  -1006* 555+ 6042% 5320  2973% 158  1333*  2015% 285 649 943" 435
MRC138XBMLS  4536™ 3473 -1931* 948" 495 5710% 5455  2578%  .1108%  -846* 4107  BW*™ 260 063 1449+
MRCI38XBML7  8999*  4457% -1342% 287 199 11734  6818%  -1923%* 324 038 B 1525%  1169* 1447 145
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64.58 **
65.23 **
26.81*
73.30*
41.27*
435*

383*

60.86 **
36.06**
56.12**
45.24 %
88.64*
61.08*
65.97*
28.35*
81.32*
2946
4475
30.04**
43.64*
2359*
46.27*
36.00**
95.10**
40.89*
54.66 **
61.00**
10173
53.19*
83.74*
37.56*
64.09
37.66 ™
55.42*

59,79 **
30.88**
1535*
30.05*
34.48*
11.99*
24.58*
19.84*
28.19*
20.88*
3B.73*
4283*
55.31 **
30.78*
16.63**
35.95*
231%™
12.86*
11.07*

10.08**
8.50*
34.28*
55.66 **
35.97*
28.91*
51.91*
55.56 **
51.56*
4764
24.67*
28*
3054 *
20.93*

-4.30
-21.62**
-28.02*

-18.85*

-16.09**

-30.12*

-2054*
-2357*
-18.24*

-22.9*
-18.75**
-13.22*

-5.64*

-2054*
-271.05*
-14.96 **

N@E.i
-19.83*
-25.72*
-2054 %
-21.62**
-29.56*
-18.34*
-2331L*
-32.38*
-12.45*
-10.35*
-12.65*
-14.91 %
-21.57*
-22.75*
-17.88**
-23.92*

7.36™
-12.07*
-19.25%
-8.97*
-5.86*
-21.61*
-10.86**
-14.25%

84.85**
65.81**
2031 *
113.27*
65.08 **
32.23*
38.04*
103.83*
52.06**
41.89*
59.86 **
93.93*
67.99 ™
64.72*
10.83*
8353 *
2051 *
11.59*
36.48 **
63.55*
35.66 **
39.81*
5391 *
116.00**
65.46**
56.22 **
64.85**
95.13*
67.30**
70.63**
66.02**
130.75*
97.98 **
73.32*

84.85*
46.97 **
17.58**
56.04 **
52.38**
9.34
27.12*
50.47 **
42.18*
18.64*
33.33*
33.63*
42.00*
26.31*
-7.61
2642 **
9.40*
-14.48 %
21.75*
18.07 **
22.81*
1368*
53.91*
69.13 **
62.77**
40.49
39.02*
35.48*
43.01*
3210
62.86 **
83.26**
91.13*
586

-11.23%
-2942*
-33.26 ™
-11.43*%
<1351 %
-37.AM
-29.83*
-16.94 %
-21.52*
-34.51 %

wow*

“_.N“_.mt

Ho 60 **
-24.32 %
-18.09*
821*

-29.11*

“_.mowi

949*

“_wai

65.55**
48.26**
17.19*
26.81*
36.1*

21.03*
16.94*
25.11*
43.35*
20.89*
3551+
26.79*
36.52**
38.74*
26.58*
35.19*
3243*
3L78*
19.07 **
25.42**
3554
23.08*
1950 *
28.18*
36.28*
2294
33.05*
52.83**
51.38*
41.9*

26.05*
27.19*
3812+
30.23*

* Significant at 5% level; ** Significant at 1% level
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TABLE 3: Estimates of heterosis, heterobeltiosis and standard heterosis pooled over locations for ear girth, number of kernel rows per ear and number of kernels per row

in maize hybrids

Cross Ear girth Number of kemel rows per ear Nurmber of kemels per row
Hetero Standard heterasis Hetero Standard heterasis Hetero Standard heterosis
HOeroSS  |tiosis  DHVHIT?  30VO2 Heerosis — poiosis  DHWHIL?  30V@R HReroSS  potiosis  DHMMI7 30V
900 M Gold 900 M Gold 900 M Goid

MRCILIZXBML5  3508*  1176™  699% 075 148 4898™  2479% 282 657% 000 98L™ 321 413 473 503
MRCLII2XBML? ~ 27.36%  756* 1049 448 519 B2 22* 070 438 205 5496 256 159 0% 063
MRCLI12XBML13 ~ 2336*  1092* 760%™  -149 22 4B72%  22* 070 438 205 602* 449 349 284 25
MRCLII2XBML14  1787* 252 1460% 896 963 2736  1538*  -493* 146 753 WO 0627  -1048% 1104 113
MRC1I23XBMLS ~ 5419*  3663* 350 299 22 5876  33OL™ 845 12417  548* 708%  2757% 159 221 25
MRCLI23XBML7  5301*  386l™ 210 448 370 48227  2696% 282 657* 000 L B2 508 442 409
MRCLIZ3XBMLI3 4898 4455 210 896™  815% 5025  2870% 423 8m™ 137 107.1%  4403*  1111% 1041 1006
MRCLI23XBML14 4921*  396% 140 52 444 419%  2957%  493* 876™ 205 6507*  2058*  £98* T57% 786
MRCLI76XBMLS 2878 394 769% 149 22 1493*  -1056*  -1056™ 730"  -130L™  5238%  GG7* 159 0% 063
MRCLI76XBML7 ~ 37.8%  1339* Q70 746%™ 66T 2768" 070 0.70 438 205 7257%  1533% Q@A™ 915%  ggL™
MRC1176XBML13 2793*  1181*  -070 597+ 519 B2* 282 282 073 548+ 7316%  1400* 857 789%  755*
MRCLI76XBML14 1442* 315 1399% 821%™  8g9w 042 169% 169%™ 1387  1918* 466%™ 067 413 473 503
MRCLI79XBMLS  27.36* 407 1049% 448 519 BAO® 104" 282 073 548+ 5641%  1296% 317 379 409
MRCLIT9XBML7 ~ 3073*  894*  £29%* 000 074 4010  1600* 211 584+ 068 6334%  1222% 381 442 472
MRCLI79XBMLI3 2661*  1220%  -350 29 22 B23*  1280% 070 22 342 8356 2407  635* 568 535
MRCLI7OXBML14 1374 244 1608*  -1045% 1111 1909 480 775% 438 1027 450" 222 A238% 293%™ 1321
MRCI200XBWMLS ~ 4682*  3368*  -1119%* 522 593* 41627 B3B8 775% 438 1027%  9539%  Gl4l™ 571 631*  660*
MRCI200XBML7  5932* 4842  -140 522 444 4043%  2453%  704% 365 9.5 % 137.19%  &7%  7.30* 6.62* 6.29*
MRCI200XBMLI3  37.89*  37.89* 839 224 2% 4468* 2837 423 on 6.85 1867*  7337% 127 063 031
MRCI209XBML14 2896™  2421%  1748*  -1194® 1259  2139*  1500*  -1408*  -1096%  -1644™  O6G2™  B5B15™  762* 820%™ 849
MRCI27LXBMLS ~ 4118*  2110* 769%™  -149 22 pa> 2143 423 o7 6.85* 6812% 2889 794 85 ggI™
MRCI27LXBML7  3927*  2202% 699 075 148 711" 1875% B34 2@ 890 8580 3467 381 442 472

L7IXBMLI3  3039%  202%  69* 075 148 308" 1786 704%™ 365 959 063"  3B/H6*™ 317 379 409

1271XBML14  2487*  1284*  1399%  82l®™ 889 271 1339%  1056™ 730%™  -1301™  6L4A2®™  2089%  -1365%  -142%  -1447*
MRCI3B8XBWMLS ~ 4091*  2653*  -1320% 746%™  8I5% 45747 569%™ 352 000 616 5194  1011%  B67* 726%  755*
MRCIZBXBWL7  5333*  4082*  -350 29 22 W27 2@ B 292 890 6576%  1423% 317 379 409
MRCIB8XBMLI3 4197*  3980% 420 224 148 4764%  2936™ 070 20 34 8066 247 381 315 283
MRC1358XBML14 2258*  1633*  -2028%  -1493% -1556™  2451* 1651  -1056* 730  -130L* 4565 337 A238% 203%™ 1321
MRCI544XBML5 ~ 1759® 797+  1119® 522 5% %27 1120% 211 146 479* 486" 204 411 167 1196
MRCIS44XBVML7  2091% 362 69" 075 148 B00*  1840% 423 8m3* 137 6515%  1324% 222 284 314
MRCI544XBMLI3  1245% 507 8397 224 2% 3140"  880% 423 073 685 6676% 1250 286 347 377
MRC1544XBML14  6.19* A304%  1608* 1045 1111%  1818* 400 845% 511*  -1096%  3646™ 368 1683% 173%™ A76L™
MRCISS6XBMLS ~ 37.37*  1338% 49 149 074 5745%  3/BI8™ 423 8m3* 137 5776™  1355%  -159 221 252
MRCIS56XBML7 ~ 3069*  1000*  -7.60%  -149 22 4869  3028* 000 365 274 7L12%  1722% 159 0% 063
MRC1S56XBML13 2651  1333* 490 149 074 3613%  1927%  -845* 511*  -1096%  75% 1795% 22 158 126
MRCIS56XBML14 2212* 583 1119% 522 593* 3824  2936* 070 20 34 5377 842* 603* 662% 6P*
MRCIS6LXBMLS 4184  178% 28 373 2% 372/ 1200 141 219 411 100% 4706%  1905%  183% 1792
MRCIS6LXBML7 ~ 3L00*  1102%  -839% 224 2% 2657 480 2750 438 1027  6685* 1647 571 631*  66*
MRC1S6LXBMLI3 2488*  1271*  -699* 075 148 2464% 320 915% 584*  -1le4™  §209%  2510% 127 063 031
MRCIS6LXBML14 2621*  1017* 909  -299 370 2000*  560* 704 365 959 9455 40 BR* e 126%™
MRCIS64XBMLE ~ 2920% 667+ 1049% 448 519 2667 183 534 2 890 BATT™  200% 349 410 440
MRCISBAXBML7 ~ 297% 917 839%™ 224 2% BU* 076 704 365 959 7600%  2369% 222 284 314
MRC1564XBMLI3  1628* 417 1DEI™  B72%  74L% 108* 9@  -169* 1387*  -1918%  7151*  1847*  £35* 6.94* 7.23*
MRCIS64XBML14 1442* 083 1678%  -1119%  1185%  973* 534*  1268* 949% 507"  5845™  1486™ 921%™ 978%  -1006*
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MRC 1582 X BML5 2821* 6.84* 12.50 6.72* 741% 20.7* 6.50* -1.75* -4.38 -10.27 ** 54.27 15.23* 1111 % -11.67* 11.95*
MRC 1582 X BML7 27.64* 855 1119 522 5.93* 278* 6.50* -1.75* -4.38 -10.27** 61.63** 14.40* -11.75% -12.3* -12.58*
MRC1582 XBML13  20.75** 9.40* 1049*  -448 5.19 21.95* 163 -11.97 % 8.76 ™ -14.38** 7337 * 2058 ** -6.98* -7.57* -7.86**
MRC1582 XBVIL14  14.15* 0.00 18.18** 12.60 ** 13.33* 11.93* -0.81 -14.08** 10.95*  -1644* 47.61* 782* -16.83** -17.35% 17.61**
MRC 1601 X BMLS 32.99* 11.21% -9.79* -3.73 -4.44 54.17* 30.97 423 8.03*™ 137 2882* -7.89* -1841* 18.93 19.18**
MRC 1601 X BML7 32.32* 12.93* -8.39* 224 2.96 57.95* 36.28** 845* 1241 % 548* 52.11* 358 -8.25* 8.83* 9,12 %
MRC1601 XBML13 ~ 29.86** 1810* -4.20 224 148 45.64* 25.66** 0.00 3.65 -2.74 55.61* 430 -1.62* 8.2** -8.49*
MRC1601 XBMVIL14 ~ 19.61** 517 -1469*  -896* 9.63** 36.54* 25.66** 0.00 3.65 -2.74 22.25% 14.34*  -2413* 24.61** 24.84**
MRC 1604 X BML5 30.77* 4.62 -4.90 149 0.74 1911* -8.22* -5.63* -2.19 -8.22* 80.11* 32.94* 6.35* 5.68 535
MRC 1604 X BML7 2453 * 1% -7.69* -1.49 222 14.04* -1096*  -845* 5.11* -10.96** 97.73* 38.49* 10.79* 10.09* 9.75*
MRC1604 XBML13 ~ 12.89* 231 11.19* 522 5.93* 4.39 -1849*  -16.2* -1314%  -18.49* 78.10* 22.62* -190 252 -2.83
MRC1604 XBMIL14 ~ 20.18** 0.77 8.39 -2.24 -2.96 12.03* -7.53* -4.93* -1.46 -7.53* 74.18* 25.79* 0.63 0.00 -0.31
MRC 1661 X BML5 3200* 8.20™ 7.69* -149 222 51.32** 30.00** 0.70 4.38 205 47.34* 820* -12.06* 1262*  -12.89*
MRC 1661 X BML7 28.43* 738* 8.39 ™ -2.24 -2.96 50.00* 30.91* 141 511* -1.37 41.74* -117 19.68 20.19* 20.44**
MRC 1661 XBVL13  26.27 ** 12.3* -4.20 224 148 40.63** 22.73* -4.93* -1.46 -7.53* 59.54 ** 9.38* 11,11 ** 11.67*  -11.95*
MRC1661 XBML14  17.14* 0.82 -1399*%  821*% -8.89* 30.73* 21.82* -5.63* -2.19 8.2* 40.22 * 0.78 18.10** 18.61**  -18.87*

* Significant at 5% level; ** Significant at 1% level

TABLE 4: Estimates of heterosis, heterobeltiosis and standard heterosis pooled over locations for 100 seed weight and grain yield per plant in maize hybrids

Cross 100 seed weight Grain yield per plant
Standard heterosis Standard heterosis
Heterosis H.Qo. Heterosis H.Qo .
tiosis DHW117 30VR 900 M Gold tiosis DHW117 30V 900 M Gold %
MRC1112 X BML5 282 -14.44 % -6.69 ** 247 5.80* 52.96 ** 312 -2.68 237 807*
MRC1112 X BML7 9.16* -17.69 ** -10.24** -6.17* 179 56.05 ** 9.99 ** 381 9.19* 15.27**
MRC1112 X BML13 -040 -10.83** -2.76 165 10.27* 74.56 ** 13.20** 6.83* 12.37* 1864 **
MRC1112 X BML14 -391* -20.22** -12.99** -9.05* -1.34 52,08 ** 385 -1.99 309 8.84*
MRC 1123 XBML5 15.63* -1.89 197 6.58** 15.63** 9847 ** 30.83* 12.37* 18.2** 24.78*
MRC 1123 X BML7 14.52 = 6.06 ** 10.24 = 15.23* 25.00* 100.44 ** 48.44 % 19.29 = 2548 * 3247 *
MRC 1123 X BML13 2091 * 1061 ** 14.96 20.16** 30.36* 145.17 ** 65.34 * 32.87** 39.76 ™ 47.55*
MRC 1123 X BML14 14.99 = -2.65 118 576 * 14.73* 108.13* 48.76** 19.55* 2575 32.76*
MRC 1176 XBML5 -11.29** -30.22 % -11.81* -7.82% 0.00 40.83* -6.13 -7.35* -2.55 2.88
MRC 1176 X BML7 037 -15.26 ** 7.09* 11.93* 21.43* 72.80* 20.25* 18.69 ** 24.84 % 31.80*
MRC 1176 X BML13 0.37 -15.58 ** 6.69* 11.52* 20.98 83.75* 17.97* 16.44 = 2247 * 29.30**
MRC 1176 X BML14 -18.25* -35.83 ** -189* -15.23** -8.04* 3035 5.9 -7.18* 237 307
MRC 1179 XBML5 -7.85* -25.67* -12.2% -8.23* -045 3172 * -11.49* -154* -11.01* -6.05
MRC 1179 XBML7 -10.86 ** -22.00* -1.87* -3.70 4.46* 4394 ** 1.09 -3.37 164 7.30*
MRC 1179 X BML13 -2.50 -15.67* -0.39 412* 12.95* 65.99 7.33* 2.60 7.92* 13.93**
MRC 1179 XBML14 -14.70* -31.33* -18.90** -15.23** -8.04 ** 29.79** -11.67* -15.57** -11.19* -6.24
MRC 1209 X BML5 9.69 ** -7.78* -1.97 247 11.16* 97.44 % 46.14* 0.00 519 11.05*
MRC 1209 X BML7 -1.47* -15.19** -0.84* -5.76 223 88.21* 47.28** 0.78 6.01 11.91*
MRC 1209 X BML13 348* -6.30** -0.39 412* 12.95* 110.76 ** 4855 ** 164 6.92* 12.87*
MRC 1209 X BML14 243 -14.07 ** -8.66 ** -453* 357 92,61 ** 44.88 ** -0.87 4.28 10.09 **
MRC 1271 XBML5 21.78* 7.00* 2.36 7.00* 16.07** 91.64 ** 41.79* -2.85 218 7.88*
MRC 1271 XBML7 5.98* 206 -2.36 2.06 10.71* 79.18** 40.15* -3.98 1.00 6.63
MRC 1271 XBML13 1991 * 13.99** 9.06 ** 13.99* 23.66** 131.18* 62.88 11.59* 17.38** 2392 **
MRC 1271 XBML14 14.08** 0.00 -4.33* 0.00 8.48* 88.25** 4154 * -3.03 2.00 7.68*
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MRC 1661 XBML14

152*

13.78*
30.14*
7.35%

-29.46**
-24.70*
-20.83*
-34.52 %
-23.3*

-26.54*
-26.86 **
-29.45*
-17.16*
-20.79**
-19.80 **
-22.11%
-19.61*
-8.50*

-15.36**
-24.84**
-2551*
-28.99
-22.61*
-30.72*
-10.12*
-10.12*

Hmnﬁi
-12.75%
-12.42 %
-16.99**
-183*
-9.26*
-12.96*
-5.93*
-16.3**

3.29 491*
535* 14.20*
17.28* 27.23*

9.88** 223

2.47 5.80*
412* 12.95*
947 18.75*

947+ -1.79

2.47 580

6.58 ** 134

7.00** 0.89

10.20 -2.68
329 12.05*

123 714
0.00 8.48*

2.88 5.36*
123 9.82*
15.23* 25.00*
6.58* 1563*

5.35* 268
5.76 % 14.73*
0.82 9.38**
9.88** 19.2*
-1.65 6.70**
4.94* 313
4.94* 313
9.05™ 183*

-11.52% -4.02
9.88 ™ 19.20*
10.29* 19.64*
453* 1339*
288 11.61*
0.82 9.38**
329 491*
4.53* 13.39*
-7.00* 0.89

99.07 **
100.18*
181.02*
95.42 **
44,03
60.51 **
64.6™
4211
56.98 **
49,09
52.30 **
55.11*
78.10*
3351
65.77**
74.21*
42.28*
55.74*
50.81 **
41.68*
43.09*
21.3*
56.35**
39.83*
49.16**
60.42 **
89.22*
45.55**
77.49*
63.08 **
67.01*
72.62**
63.77
50.18 **
67.9*
61.37*

* Significant at 5% level; ** Significant at 1% leve
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