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larger scale for commercial exploitation.

INTRODUCTION
Rice is an important food crop cultivated
around the world. As the world population is
continuously increasing and is expected to
reach eight billion by 2030, there is a need to
increase rice production by 50% in order to
meet the demand® ,To obtain high yield is the
major objective of rice breeding programmes.
F1 hybrids can be exploited commercially if we
know the heterotic potential of a particular
cross. The success of hybrid rice breeding
programme depends on the magnitude of
heterosis and choice of parent materials.
Estimates obtained in one season may be
biased due to several factors, so the study was
conducted over three seasons to observe the
traits exhibiting consistent performance over

ABSTRACT
Thirty six crosses generated in diallel fashion from nine boro rice parental lines were evaluated
to study the heterosis for yield and various yield related traits in rice (Oryza sativa L.) over three
seasons i.e. Boro-2014, Kharif-2015 and Boro-2015. The findings suggested that the magnitude
of heterosis differed from trait to trait and cross to cross over seasons. For yield per plant,
standard heterosis ranged from -57.07% (HUR 36 x MTU 1010) to 34.60% (Jaya x Gautam) in
boro-2014, -50.05% (HUR 36 x Gautam) to 39.66% (Krishna Hamsa x Gautam) in boro-2015
and -30.57% (IR 8 x IR 36) to 30.82% (IR 64 x Jaya) in kharif-2015. Jaya x Krishna Hamsa
showed consistently significant standard heterosis over the three seasons i.e. 24.47% in boro-
2014, 24.14% in boro-2015 and 28.50% in kharif-2015. Theses crosses may further be tested on
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environments. Keeping in view above
mentioned facts, better parent heterosis and
standard heterosis for yield and yield related
traits over seasons was worked out.

MATERIALS AND METHOD

The present study was carried out in three
seasons i.e. boro-2014, boro-2015 and kharif-
2015 at the Agricultural Research Farm,
Institute of Agricultural Sciences, Banaras
Hindu University, Varanasi (UP). Thirty six
crosses along with their nine parents (IR 8, IR
36, IR 64, HUR 36, HUR 105, MTU 1010,
Jaya, Krishna Hamsa and Gautam) generated
from 9 x 9 diallel crosss (excluding
reciprocals) were grown in Randomized Block
Design in three replications.
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The recommended agricultural practices were

followed to raise a good crop. Data were
recorded on days to 50% flowering, days to
maturity, plant height, effective tillers per
plant, main panicle length, flag leaf length,
flag leaf width, grains per panicle, 100 seed
weight, yield per plant and chlorophyll
content. Better parent heterosis and standard
parent heterosis were estimated as per given
formula the standard checks were Gautam
(Boro check) and NDR-359 (Kharif check).

Heterobeltiosis (BPH) % = R #BP %100

F -SC
Standard Heterosis (SH) % = —1——x100
SC
Where,
F. =Mean value of the F; cross

BP =Mean value of better parent of the
particular cross

SC =Mean value of standard check

The significance of different types of
heterosis was evaluated by the estimates of
critical differences for various traits at 5% and
1% levels of significance.

RESULTS AND DISCUSSIONS
Analysis of variance revealed significant
differences among the seasons and genotypes
for most of the yield traits over seasons (boro-
2014, boro-2015 and kharif-2015). Season X
Genotype interaction was found significant for
all the traits (Table 1). The estimates of better
parent heterosis and standard heterosis of 36
crosses obtained from 9 x 9 diallel mating
design excluding reciprocals are presented in
Table 2.

For days to 50% flowering, the
standard heterosis ranged from -5.44% (MTU
1010 x Krishna Hamsa) to 14.29% (HUR 105
x MTU 1010) in boro-2014, -9.76% (IR 64 x
HUR 105) to 20.32 % (HUR 36 x HUR 105)
in boro-2015 and -16.49% (Jaya x Krishna
Hamsa) to 17.89% (HUR 36 x HUR 105) in
kharif-2015. The standard heterosis in both
negative and positive direction for days to
50% flowering has been reported by Tiwari et
al”®. Priyanka et al.™ and Waza et al.”,
Negative heterosis for days to 50% flowering
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is important as earliness is a desirable trait in

case of rice. Negative heterosis for days to
50% flowering was also reported by Malini et
al.” Sravan et al.'* and Veeresha et al.'®,
However, positive standard heterosis was
reported by Bisne et al.®> and Malrvizhi et al ?,
Among top five best performing crosses, Jaya
x Krishna Hamsa showed standard heterosis in
all the three seasons in negative direction.
More crosses showed negative standard
heterosis in kharif season in comparison to
boro season. Out of 36 crosses, 14 showed
significant negative better parent heterosis in
boro-2014, 20 in boro-2015 and 8 in kharif-
2015 for days to maturity. Negative heterosis
for early maturity is desirable. Kumar et al.
reported -5.34% to 2.80% heterobeltiosis.
However, positive heterosis for the trait was
also reported by Khoyumthem et al.’, Among
top five best performing crosses, none of the
cross showed consistent performance over the
season for the trait.

For plant height, out of 36 crosses, 12
showed significant negative heterosis over
better parent, 17 crosses showed significant
negative standard heterosis over standard
check Gautam in boro-2014. In boro-2015, 14
crosses showed significant negative heterosis
over their better parent and 23 crosses showed
significant negative standard heterosis over
check Gautam. In kharif-2015, 19 crosses
showed significant negative heterobeltiosis
and 30 crosses showed significant negative
standard heterosis over the check NDR-359.
Negative heterosis for plant height is
preferable in case of rice. Negative heterosis
for plant height was also reported by Faiz et
al.*, and Bagheri®, However, positive heterosis
for the trait was also reported by Saleem et
al."?, Heterosis in both negative and positive
direction for the trait has been reported by
Priyanka et al. *, Sravan et al.** and Waza et
al. °, Among the top five performing crosses,
IR 8 x Krishna Hamsa and MTU 1010 x
Gautam showed consistent performance over
the three seasons.

In boro-2014, very few crosses
showed significant positive standard heterosis
for effective tillers/plant, whereas none of the
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crosses showed significant positive standard

heterosis in boro-2015. However, in kharif-
2015, 19 crosses out of 36 showed significant
positive standard heterosis for the trait.
Significant positive standard heterosis is
desirable for the trait as it directly contributes
towards yield. Positive heterosis for effective
tillers per plant was also reported by Anand
and Singh', and Veeresha et al.®, The
magnitude of better parent heterosis was more
than standard heterosis in  boro-2014,
suggesting the performance of better parents in
the crosses were better than the check. In
contrast, magnitude of standard heterosis was
more than better parent heterosis in boro-2015
and kharif-2015. None of the top performing
crosses showed consistent performance for the
trait.

Out of 36 crosses, 9 crosses showed
significant positive standard heterosis in boro-
2014, 13 crosses in boro-2015 and 8 crosses in
kharif-2015 for panicle length. Most of the
crosses showed non-significant  positive
heterosis for the trait. Significant positive
heterosis for panicle length is desirable for
yield improvement. Significant positive
standard heterosis for the trait was also
reported by Anand et al.!, Vanaja and Babu®,
Khoyumthem et al’, whereas, significant
positive heterobeltiosis was reported by
Narasimman et al.’®, Bisne et al® and
Saravanan®®, The five crosses which recorded
high panicle length in boro-2014 and boro-
2015 showed significant positive
heterobeltiosis for the trait, whereas in kharif-
2015, only one cross showed significant
heterobeltiosis. However, all the five crosses
showed significant positive standard heterosis
over the three seasons. Two crosses i.e. MTU
1010 x Jaya and HUR 105 x Gautam, among
the top five crosses, showed significant
standard heterosis for the trait over season.

In case of flag leaf length, out of 36, 3
crosses in boro-2014, 7 crosses in boro-2015
and 11 crosses in kharif-2015 showed
significant positive heterobeltiosis. Out of 36
crosses, 8 crosses in boro-2014, 8 crosses in
boro-2015 and 6 crosses in kharif-2015
showed significant positive standard heterosis.
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Significant positive heterosis is desirable for

flag leaf length. None of the five top
performing crosses showed consistent standard
heterosis in all the three seasons. For flag leaf
width, most of the crosses showed non-
significant heterosis for the trait in both
negative and positive direction. However,
significant positive heterosis is desirable for
the trait. For flag leaf width, most of the top
performer showed non-significant better parent
heterosis over the seasons. The extent of better
parent heterosis was relatively higher in kharif
season. For chlorophyll content, 9 crosses in
boro-2014, 9 crosses in boro-2015 and 15
crosses in kharif-2015 showed significant
positive heterobeltiosis. Positive standard
heterosis was shown by 10 crosses in kharif-
2015 and none of the crosses showed standard
heterosis for the trait in boro seasons.

The standard heterosis ranged from -
48.40% (IR 8 x Gautam) to 61.87% (IR 36 X
MTU 1010) in boro-2014, -44.04% (HUR 36 x
MTU 1010) to 13.25% (HUR 105 x Gautam)
in boro-2015 and -29.74% (IR 8 x Gautam) to
5.04% (HUR 36 x Krishna Hamsa) in kharif-
2015 for grains per panicle. Tiwari et al.™,
reported -33.56% to 12.08% standard heterosis
for the trait. Similar findings were reported by
Priyanka et al. ™', Few crosses in boro seasons
and none of the crosses in kharif-2015 showed
significant positive standard heterosis for the
trait. Positive and significant heterosis is
desirable for grains per panicle as it directly
contributes towards yield. Singificant positive
standard heterosis for the trait was reported by
Anand and singh’, and Vanaja and Babu®®, For
100 seed weight, positive and significant
heterobeltiosis for the trait was shown by 22
crosses in boro-2014, 23 crosses in boro-2015
and only 16 crosses in kharif-2015 out of 36
crosses. The number of crosses showing
standard heterosis over the check was more in
boro seasons as compare to kharif. Significant
positive heterosis is desirable for the trait as it
directly contributes towards yield. Positive
heterosis for 1000 seed weight was also
reported by Anand and Singh®, Vanaja et al.”,
and Bisne et al’.
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For vyield per plant, better parent

heterosis ranged from -56.37% (HUR 36 x
MTU 1010) to 34.60% (Jaya x Krishna
Hamsa) in boro-2014, -50.05% (HUR 36 X
Gautam) to 49.08% (Krishna Hamsa x
Gautam) in boro-2015 and -23.46% (HUR 36
x MTU 1010) to 33.90% (IR 36 x MTU 1010)
in kharif-2015. Saleem et al.’?, reported -
6.97% to 66.38% heterobeltiosis for the trait.
Among the top five performing crosses only
Jaya x Krishna Hamsa showed consistent
significant standard heterosis over the three
seasons. The standard heterosis ranged from -
57.07% (HUR 36 x MTU 1010) to 34.60%
(Jaya x Gautam) in boro-2014, -50.05% (HUR
36 x Gautam) to 39.66% (Krishna Hamsa x
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Gautam) in boro-2015 and -30.57% (IR 8 x IR

36) to 30.82% (IR 64 x Jaya) in kharif-2015.
Anand and Singh', reported -91.16%
t0111.28% and Malini et al.’, reported -
73.70% to 129.16 % standard heterosis for the
trait. In boro-2014, out of 36 only 5 crosses
showed significant positive heterobeltiosis and
standard heterosis. In boro-2015, 8 crosses
showed significant positive heterobeltiosis and
standard heterosis, whereas in kharif-2015, 12
crosses showed heterobeltiosis and 11 crosses
showed standard heterosis. Significant positive
heterosis is desirable for the trait. Positive
standard heterosis was also reported by Bisne
et al.?, and Venkatesan et al*®.

Table 1: ANOVA of 9x9 diallel (9 parents + 36 crosses) for yield and yield related traits in boro rice

SV DF [ Season | DTF DTM PH ET/P PL FL FW GIP 100SW YIP cC
B-2014 | 482 2.23 0.0L 0.05 0.28 353 0.0L 160.02 0.00 2.62 0.00
Replication | 2 | B-2015 | 179 161 0.70 1.27 0.41 1.45 0.02 10.56 0.00 5.86 0.30
K-2015 | 0.96 2.69 3.00* 034 2.93 1.49 0.00 37.39 0.00 054 0.20
B-2014 | 263.83°%* | 256.30%%* | 243.000%* | 11.63*%* | 18.00%* | 240.03*** | 0.07*%* | 2765.23%%* | 0.36%** | 121.92%%* | 38.86%**
Treatments | 44 | B-2015 | 314.84%% | 331.49%%* | 304.15% | 6.08%** | 17.17+%* | 194.00%%* | 0.07%* | 1635.81%%* | 0.51%% | 172.01%%* | 41.17%%*
K-2015 | 249.73%%* | 229.3g%%* | 236.02%%* | 12.65% | 21.60%%* | 164.99%%* | 0.00%* | 1463.99%* | 0.31%% | 47.99%% | 4502%%*
B-2014 | 206.83*** | 100.58*** | 344.82%%* | 6.79%** | 10.44%* | 108.63*** | 0.08*** | 2723.67** | 0.49%%* | 18.06%* | 71.04%**
Parents | 8 | B-2015 | 193.93%** | 109.50%** | 518.69%** | 4.98*** | 513** | 11511%** | 003* | 2410.68*** | 052%** | 13.96* | 65.95%
K-2015 | 285.23%%* | 281.73%%* | 223.37%%* | 455%* | 1524%%* | 28331%* | 0.09%%* | 4243.45% | 0.49%* | 667 66.87*%*
B-2014 | 274.10%%* | 265.11%%* | 226.08%** | 13.02%%* | 20.18%** | 219.87*** | 0.07*** | 2643.79%%* | 0.31%** | 147.33%%* | 27.03***
Crosses | 35 | B-2015 | 334.10%** | 342.01%** | 238.89%** | 7530 | 20.40%%* | 21595+ | 0.08%** | 1224.94%%* | 0.46*** | 211.06%%* | 34.43%**
K-2015 | 246.47%%* | 219.91%%* | 233.46%%* | 13.10% | 21.28%** | 140.69%** | 0.00%** | 466.59%** | 0.23%** | 56.56*** | 29.93%**
B-2014 | 360.15%%* | 477.90%** | 20.93*** 1.86 244 | 127666 | 002 | 7348270+ | Lalwx | 63.17%% | 105.60%%*
Parent Vs. |y | B.o015 | 608.02%** | 1019.56%** | 871.73%** | 3,68 0.08 6LO0%** | 0.08% | 974525%%* | 2.19%** | 69.55*** | 78.74%%+
Crosses
K-2015 | 80.12%* | 142.00%** | 426.84*** | 61.68** | 83.70 68.77*%% | 0.34%** | 14137.35% | L75%% | 78.66%** | 437.94%%*
B-2014 | 156 1.38 0.78 161 1.80 2.75 0.02 47.56 0.00 6.01 0.97
Error 8 | Boo1s | 141 1.61 1.33 132 1.67 1.49 0.01 38.28 0.00 592 0.84
K-2015 | 156 153 0.67 129 150 2.32 0.01 39.22 0.00 713 0.98

*p<0.05; **p<0.01;***p<0.001; SV-Source of variation; DF — Degrees of freedom; DTF — Days to 50% flowering; DTM — Days to
maturity; PH- Plant height; ET/P — Effective tillers/plant; PL- Panicle length; FL — Flag leaf length; FW- Flag leaf width; G/P-
Grains/panicle; 100SW- 100 seed weight; Y/P- Yield/plant; CC- Chlorophyll content; B-2014 — Boro 2014; B-2015 — Boro 2015; K-2015 —

Kharif 2015.

Table 2: Estimates of heterosis over better parent (BPH) and standard check (SH) of the diallel set of
crosses in boro rice for yield and yield related traits

Days to 50% flowering Days to maturity Plant Height
Boro- 2014 Boro-2015 Kharif-2015 Boro- 2014 Boro-2015 Kharif-2015 Boro- 2014 Boro-2015 Kharif-2015

Cro BP BP BP BP BP BP BP

g ol SH " SH " SH ol SH " SH " SH " SH BPH SH BPH SH
PLx | 641 | 129 | 704 | 115 | 136 | 526 | 595 | 113 | 402 | 838 | 7.56 : Cox - ) Cex | 2145
P2 ok Py x ok | gax x P - ok *x *x 2.40 1-*70 12-*17 2.63% ﬁg 13-*26 *x
PLx 1;519 4;7*6 166 | 125 | 645 | 842 | 0.00 Zﬁ“ 213 | 080 | 219 '4*'?0 398 | 1420* | 3.77* | 16.0 x '23;23
P3 * ok sk o * x * * g | 654
Plx i = | 476 | 35 | 051 | 120 | 807 | 108 | 3% | 402 | 000 | 207 | 720 | 807 S | 005 | 127 | 1088 | 1890

P4 128 *k 8** **k * **k 7** 523 l** *
PF}SX 0.'85 5’.&2 0.00 4,;}{8 5;‘37 1;)5 0.00 sﬁl 1,.12 2;10 4;3;6 -0.53 ﬁf 1.20 3.16* %)(1.9 s.sb** '13;09
P oar | 227 | 272 | aes | 22 | 126 | 000 | 114 | 263 | 379 | 180 | 50 | Wl | 20 | AP | 0D | L | WP

o x x p * x *x :

PLx | 363 | 998 | 681 | 112 | 515 | 7.37 | 432 | 966 | 441 | 878 | 315 | 480* | 221 x| 2194 | 6.39 x

p7 ok "k ok g . *x ok ok *x *x *x * gre | 917 *x ok 6.40 -0.78
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P1x P - p - - - - -7.20 . . - -24.65
P8 3;27 1.36 1;‘39 0.22 | 230 13‘15’ Zﬁl 0.57 2;3] 120 | 0.85 ki 2;38 13;94 7'17 132;? 8.80%* >
PF}QX 340 | 340 | 244 | 242 | 081 | 126 | 208 | 208 | 200 | 200 | 0.00 | 10.40 ﬁf 0.32 B'ig 552 | 5.52%* 6*'50

o o x x e x x x x *x *x
P2x | 707 | 998 | 760 | 107 | 155 | 7.02 | 626 | 9.28 | 543 | 858 | 812 | 293* - 3.69% ' -15.74
P3 . o *x gix | e *x *x *x *x % wx * 034 | 4 6aux * 4.18 126 o

*k

P2 x 4.38 13.6 4.67 15.1 25.3 16.1 421 125 4.07 121 17.0 11.47 125 12.49* 2.84* 5.24 8.86%* 142
* E X

pr | | e | e | g | g | gee | e | gee | e | gex | g | e | e . i
P2 x p 5.90 p 345 | 492 . P 5.68 p 2.40 -3.20 | 958 461* | 5.16 -3.43
2X am | 5 [ eoo | | 42 2en |2 | 5% | s00 | G0 | wes | 20| %3 | oaee | 48 16 | geer | 34

- e Sl B o
Pax | - | 4os | 444 | 536 | . | 154 | 211 | 322 | 444 | 550 | o | 1200 | 722 | 1185 | 1205 | 170 | 1260+ | 2085
Pe | 140 | % : : 0.41 : : : : : 0.90 : : : g : : -
o | e | e ol et Bt el Bt it I . | e N
Pé;‘ 139 | 635 | 166 | 829 | , '27 947 | 115 | 455 | 138 | 7.19 | 3.08 7*13 890 | o 9'7** 1687 | 149 | o 3'6** '11;01
g | x| g | S | 2 | g | e | g | e | e - | 8 e | g | 8
pax | 397 | 680 | 554 | 72 | 613 | .o | 221 | 511 | 375 | 499 | 342 | 320 | 119 * | 1585 | 420
Al I O I R o T el Il I I ol Il Bl el S IEEEN P s 2
P2x | 544 | 544 | 196 | 198 | 972 P 511 | 511 | 1.60 7.74 | -3.47 P - . ) -10.03
2x | 54| 544 | 196 | 198 | 972 | 4oy | SAL | SIL | 160 | ygo | TT4 | 34T | g9 | - | 1742 | 174 | 164 | 1
e - |
P3x | 106 | 136 345 | 103 | 807 | 368 | 663 | .} 932 | edox | - . : ; 1921
| e | R oae | 5P| | AT A O am s | ST || | eaee | 195 | 820 | pge |
PR32 | %% | 123 [ ore | %0 | 0% | 663 | 398 | 110 | 838 | 42| 213 | 180 | .. | 8200 | 152 | 10a7+ | P
gl eid o | e | o | oae P : " e *

POx | - | 408 | 206 | 380 | 28 | 126 | %11 | 095 | 242 | 350 | 180 | 280 | 462 | gg0 | 261% | 517 : -21.37
P6 1‘40 e Kk Kk * 3** ** *k *k o o Kk 5'51** **
FX | 883 | 635 | 114 | 878 | 645 | 842 | 589 | 322 | 104 | 778 | 4s6 | T2 | 525 | oo | 32 | 108 | 1426 | 23

e | e | e | we | e | e | e | e | e | G | e |9 . o *
P 3 | %% | 892 | 756 | L5 | 105 | 53a | 265 | 769 | 650 | 34z | % | om0 | .. | 224 | 9es | 275 | M
- | | 2 g | e | G | e | e | e : s
PSx | 544 | 544 | 544 | 242 | 202 | 115 | 095 | 095 | 659 | 650 | oo | 280 | 32 | g7« | s64x | 118 - -21.89
P9 ** ** Kk Kk 8** £ *k o o * 7** 6'14** **
Pax | 288 | 133 | 837 | 203 | 667 | 178 | 130 | 106 | 571 | 145 | 444 | 1280 | 218 | 2525% | 1698 | 17.6 | 19.76* | 1167
pe | G | e | ww | e | we | gee | e | e | e | gee | e | we | oo . e | e i -
P | 302 | om | 123 | ozr | O 047 307 | 189 242 | 359 80 BX e 398 | 938 | 1185+ -13.99
Pax | 110 | 045 | 1290 | 169 | 928 | 7.37 | 876 | 057 | 134 | 350 | 7.87 'G;fo 5.92 -0.44 | 1387 | 5.86 . '9*'36
pr | 110 129 | 169 | 026 | 737 | &7 134 | 3% | 78 o 387 | 586 | g
pax | .- 145 | 296 | 805 | - 284 | 138 | 250 | 513 379 | 3107 | 2782 | 234 | 3251% "
A | a7 | oen | 18| 2% B0 | - oo | 28| 1301 250 ) 818 | gy | 379 | SLOTT ) 2782 | 284 ) 25 gy
T .
pax | 182 | 181 | .. | 345 | 166 379 | 3.79 113 140 | 1400% | 578 | 578 | 15.30%

o | Dleae | B2 es | 5P 130 | 120 | 120 | 2| e | G 9 7 7! 3 2,05
Psx | 174 | 142 | 107 | 186 | 264 | 7.37 | 143 | 130 | 159 | 145 | 17.4 | a27% | 125 o | 6657 -6.01
SX | A | M2 97 |86 | 204 ) TS| 105 ) 130 | 199 | 145 | 174 | 42 ) 125 | g " | oes | o0 | 89
Pox | 185 | 122 | 551 | 171 | 113 | 136 | 126 | 113 | 442 | 131 | 787 | 960% | 547 | oo, o | 238 | Lagm | 269
P7 *k 4** Kk 5** 4** 8** 4** 6** Kk 7** *k * Kk a 1'7 * 4' Kk
Psx | 485 | 771 | 843 | 100 | 137 | 421 | 442 | 730 | 651 | 7.78 | 102 | 320¢ | 145 o | 1027 | 650 | 1765 | -280
OX | 485 | TIL | 843 | 100 | 137 | 421 ) 442 | 730 | 651 | 778 | 102 | 3207 | 145 | gapu | 1027 | 650 | 178 .5
P5 x P P 3.24 N P P - - 268 | -8.00 - - g . - -15.63
P | 499 | a0 | ods os | Pl w0s | 2ar | 2ar |y | gn | A R0 230 | o | 100 | 03 ) g |
P6 X = | 108 161 | - ; “ | 263 961 | 267 | 135 o | 795 .| 586
o070 | 2oa | B bon | B | g | o | B0 [ a0 | %80 REL R | neo B | 187 | -164 >8

3 3 ] ] 1 ]
Pox | ggs | 1p | 370 | 270 | 909 | o | oo 323 | 200 | 601 | 587 | 991 | 4o | 377 | o0 | oa | 1320
P8 8 3 057 0
PEX | 260 | 544 | 222 | 315 | 207 | 133 | 287 | 398 | 222 | 330 | 120 | 1983 | 789 | 1249% | 1172 | 167 | 1273 | &°
o | 728 | 476 | 675 | 53 | 881 ol B Bl el Bl B TR | e | 108 169 1 406 Eh
P7 x - - - - - ) P P ) - -9.07 | 451 o 11.97*
Po' | 136 | 136 | ose | oss | oz | 136 | 134 | 13 | 1a0 |Gy s | AT as 054 | 053 9 -0.90
P8 x ; © | 114 | 114 - | 067 | 105 | a2 Y
P’ | 046 | 045 | oas | ost | o | ase | B AT Foso | oso |5y | T G | ase 2% | 057 | 926 07
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Table 2: Estimates of heterosis over better parent (BPH) and standard check (SH) of the diallel set of
crosses in boro rice for yield and yield related traits
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Effective tillers/plant Panicle length Flag leaf length
Boro- 2014 Boro-2015 Kharif-2015 Boro- 2014 Boro-2015 Kharif-2015 Boro- 2014 Boro-2015 Kharif-2015
CSZO BPH | SH | BPH | SH ELP SH BHP SH ELP SH | BPH SH BPH | SH | BPH | SH BPH SH
P1x - N - - - ) - - . N y y : N ) -
339 24.0 17.7 203 | 187 | 27.73 | 2029 | 5477 | 463 | 4782 | 511 | -1.29 -8.57
P2 1293 9** 1169 1** 786 0* 076 353 2** 7** Kk Kk Kk 6** Kk 4**
P1x ) . ) . - . ' ) y - -
P2 -3.96 1;14 -4.40 1%6 %11 igf 158 12;1 9.39 4.01 13*72 0.15 16*.59 sog | 306 | coo | 913 1.07
P1x ) ) ) - - . - - - ) . y . ) ) . )
17.04 | 352 | -266 | 17.2 205 2566 | 1265 | 7054 | 425 | 47.94 | 289 | 47.21* | 23.45*
P4 * 9** 3** 518 225 3** 648 793 383 *k *k *k 9** *k 4** * *
- - - - N 3 *
PLX | 749 | 124 | 1496 | 147 17;6 2.81 li‘f 1‘&5 22,% 19*.3 2.9 11;47 2132 | 133 | 1462 | 4.99 21'38 12‘*14
P5 5 - o 8 8 7 2 5 o o
PLX | 867 | 220 | 120 | 131 323 313 ; 1.91 - . 1168 | -441 | 56.06 | 57.6 | 27.44 | 335 | 4550% | 49.52*
P6 O** 2* 3 2 402 455 058 Kk Kk 6** Kk 4** * *
PLx 23.*14 ; 5.48 ; 130 16;5 6.44 11;9 2.46 11;1 17.28 | 279 | 2303 | 11.8 | 11.84 | 244 | 4249 | 30.24*
P7 9.59 9.02 8 7 3 1 - - o . "
PLX | 2164 | 352 | 870 | 137 | 147 - 209 | 088 ; ; 543 | 235 | 4664 | 441 | 2214 | 286 | 14.01* | 20.36*
P8 Kk 9** 4* 4* 253 030 102 *k 0** *k g** * *
P1x - ) ) ) 36.0 | 38.7 - - - - 11.03 - 15.17*
o | 1285 125.8 12;32 1;.&3 oo | e | 707 | 707 | a1a | a1z | 258 . 251 | 251 | 702 | L0 " 6.67
P2 x ) ) . - - 10.2 - 10.17 | 30.6 | 28.75 | 20.5 ; .
446 | 159 | 791 | 084 | 177 | 207 | 094 8.24 26.51% | 37.62%
P3 o o gox 530 | 387 | 2+ | 891* * G *x G > .
P2x | 40.50 - - - N - 141 | 19.2 ’ . 36.1 34.9 37.62*
pa - 959 | 955 | (oo | 400l 110 zi*z 072 | oex | e 13:2 1.62 3(1.*11 goe | 112 | Ju | 500 .
P2x | 16.31 - ) ) 264 | 129 | 225 | 135 10.2 13.82 ) - 15.29%
ol - 523 12;70 112;5 o 5 gor | exe | 813 | 3.20 - léi.fG 39 | 1147 | 409 " 214
P2 x ) ) - - - ) N ) N -
791 | 213 | -358 | 17.0 3.93 0.88 268 | -6.13 | 353 | 4650 | 365 | 21.39 | 26.3 477
P6 ox g | 133 4.99 1.42 - or - gor 11.07*
P2x ) 339 | 167 | 123 32*2 ‘“i'f ' 118 | 201 | 134 | 2059 | -1.32 | 2394 . 1076 | 371 | 22.87* | -6.43
P7 | 1293 | O o 4 5 3.78 gor | mee - - 9.80 .
P2x 39-31 49- 8 | -6.09 11- 2 . 3.09 - ' 087 | 2.83 24-67 16-91 350 | 27 | 627 - 11.50% | -5.36
P8 . o : o 9.83 i 060 | 177 ’ ’ . o i 4 " 0.50 i '
- - - - - - - - - - - *
Psgx 2200 | 220 | 29.98 | 29.9 1: f 231*5 197 | 197 | 145 | 128 | 3427 | 27.50 | 11.55 | 4.90 | 1556 ;ﬁf 19'87 1.07
e i e G gux | ger | e | e s - sox
P - ) - 231 | 26. - N - 10. ) - g - ) .
3x 1 990 30.33 | 348 i* if 143 | 074 | 161 -6.93 0*59 52.93 26.92 47.04% | 23.21*
P4 3.27 — gux | 6 7 P g | 38 . 8.29 . 0.24 . -
PSX | o401 | 331 | 1496 | 147 sif 21*2 3.14 ' 16.5 ' .| 794 | 2201 | 114 | 085 | 247 | -290 | 24.20%
P5 . - o e 7 5 324 | 0 | 428 | 916 - 3 - .
P3 x - - 264 | 331 | 112 | 181 17.1 g 125 | 66.73 | 214 .
oA 272 | oo | 901 |19 | | " 1o | 219 | g | 1399 | 221 | 088 | T o e | 321 | 2452
7% e *
P§7X 1188 | '53 -7.03 | 131 132'6 137 f 145 | 101 | 224 | 110 | 2450 | 618 | 2325 | 12.0 | 263 | 153 | 48.97* | 38.10*
" 2* 7** 6* 5** 8* *k *k 6* O** * *
PSx | 149 | 106 | 1600 | 207 | 467 | 198 | 110 | o022 . B 1163 | 500 | 1025 p 2574 . . 33.69*
P8 8 - P 6* 3* 310 | 1* - - 8.29 *x 841 | 14.96* .
P3X | 2484 | 208 | 267 | 269 . - li'z 11'*7 . 7.26 e | 750 | 3131 | 219 | 3029 | 392 | -7.79 | 28.10%
P9 o i 523 | 337 | 3 3 6.45 9.53 o P - gox "
PAX 1 2219 | 366 ) 102 | B4 T2 506 | 184 | 154 | 126 | 2801 | 1647 | 3030 | D8 | s46 | 2 | 277mx 4.76
PS £ O** 1045 5 3** 5** 6** l** 4** 7* *k *k *k 0** 2** *
P4 x N - 130 | 191 . - - - y ) - g - . .
536 | 194 | 11.48 ] 192 11.6 2278 | -9.26 | 80.08 | 61.1 | 73.83 | 642 | 7151* | 58.69*
P6 7** 429 7 0 7** 501 l* 768 *k *k 8** £ 8** * *
Pdx 15;08 102 | -095 | 145 . - 20.0 . 193 | 125 | 2355 | -500 | 73.63 | 486 | 58.88 | 43.8 | 49.92* '2*7*'38
P7 4 6* 599 309 3** 589 7 *k 6** *k *k 2** *k 7** *
P 1530 | 300 | 674 | 118 . 421 | 939 | 663 | 538 10;0 -3.75 11‘39 51.19 . 27.38 . 25.12% 8.57
P8 - 2o oc | 885 . 8 . 4.90 - 0.88 "
PAX'| 1699 | 169 | -1.03 ; W7 283 6 | 207 | 178 | 141 | 4030 | 2085 | 3121 | 340 | 1645 | B9 g onn | pgene
Pg * 9 * 101 1* 5** 7** 7** 5 ok 9** Kk Kk £ 5** o 5** *
Psex 536 | 191 | 3504 | 348 | 160 | 115 | 2.36 | 8.69 fﬁf iif 205 | -1.62 31'37 iif 1232'*1 Z;Z 133;10 42.86%*
7 %k e - o* 2
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P5 x N . N - - - 120 ) 971 | 3344 | 528 | 7017 | 404 .
by | 214 go*z 23.34 273:1 763 | a7s | ago | 020 | 327 | 1£*72 . - o - g | 707 | 1274
P5 x - 120 | 280 § - 45.13 98.21% "
pg | 1451 | . | 082 | 105 ) goe | 864 | 7.36 | 812 | 638 | -151 | 550 1&.30 307 o | 830 " 18.93
Pox | 1830 | 183 | 747 | 7.41 | 358 | 562 lif “if 19,;5 lif 22.64 “ifg 1961 | 114 | -6.76 ‘ 74'f1 452

P9 o | g 1 1 2 4 - = 6.75
P6 X ’ ; N 194 | 258 | 165 | 237 | 124 | 219 17.21 ’ ) g . o | 5360
py | 1964 | 313 | 714 | 199 | LTl T | Jee | 568 Lo | 5395 | 472 | 3818 | 489 | 61.83 "
* 7 % o*x o o . Jax *
- - - - - *
PEX | 960 -1.52 4.67 19;6 125 | 751 | 014 | 431 | -466 | 221 | 3789 | 349 | -283 | 387 90.:11 -5.48
P8 6.32 6.96 6 o ox Jox
P6 x - b ; 122 | 182 - - ) ) g . -33.10
-6.75 2115 | 211 " 0.15 164 | -132 | -0.88 | 4925 | 492 | 3852 | 385 | 18.07* o
P9 675 | . o 7 6 5.69 2.41 - cox - o
P7x | 30.87 ) - 17.9 | 24.0 15.8 . ) N ’ . - -19.88
pg - 806 | 761 | 127 | 01730 | oo | (0| 682 | | 1349 | 750 | 5329 | 464 | 1499 | 298 | 3395 o
1* o - grx - px *
P7 x - - 223 | 261 - - . - ) y ) g . e | 4071
Po | 349 | 349 | OO | 64 | aec | 2o | 784 | 300 9'38 1.61 Zi‘fa 788 ez*.fa 517*:1 41‘37 ‘gf 51'33 *x
- ) R : R * -
PEx | 065 | 065 | -L85 16;4 Sif 12;3 12;3 799 | 800 | -247 | 456 | 4496 | 423 | 2921 | 29.2 24,39 23;29
P9 18 | 6 5 7 7 o o - ox
*p<0.05; **p<0.01; P1-IR 8; P2-IR 36; P3-1R-64; P4-HUR 36; P5-HUR 105; P6-MTU 1010; P7-Jaya; P8- Krishna Hamsa; P9- Gautam
Flag leaf width Grains/panicle 100 Seed weight
Boro- 2014 Boro-2015 Kharif-2015 Boro- 2014 Boro-2015 Kharif-2015 Boro- 2014 Boro-2015 Kharif-2015
Cro | gpy | sH BpH | sH | BP [ sh | BP | sh B% | sn BPH SH | BPH | SH BPH | SH | BPH SH
ss H H H
PLx | 760 | 000 | 3846 | 316 . 000 | 239 | 2968 | 139 | 250 | -670 | 131 | 1321 | 2149 21‘53 liz 25.57 -2&33
P2 *k 2** 488 5** Kk 6** 2** 9** ok *k 6 *k
PLx | 769 21'*27 2500 | 145 | 244 | 7.69 ' 753 | 145 | 197 '25;05 16.0 | 1347 | 1655 '11;89 17.6 | 10.21 '11;12
P3 *k 3* 288 9** l** 7** ok Kk 0** *k
- - - - - - N - &3 * - -
PIx | 760 | 009 | 1818 | 230 | 244 | 760 | 448 | 1461 | 445 | 192 55;31 227 9‘7*8 -0.69 9'(11 152 | 7.22% 8*17
P4 * 8** 4** *k 3** 7** 8** *
PLx | 769 27*'*27 17.50 . 12.2 - 9'*33 4.34 11*5 ; '13;47 131 7'1*2 3.10% 2‘1‘53 17*'3 26.49 '21;24
P5 A 598 | “ | 769 8 2.68 gox R 3 o
P1x . . 111 15.3 - ’ - -16.38 ) 10.37 27.78 | 190 | 1216 | 1101
s | 307 | 1818 | 833 1978 | g | o | 1256 | 096 | (oo o 27.9 — 0.34 . " . -
7k * wox ok
P1x § - X . ; ’ . . -25.39 ) ok ’ 2873 | 248 | 16.86 | 15.66
py | 513 | 1212 | 1538 | (o | 341 | 307 | 213 | 2009 | 850 | 166 o 19.6 | 4.19* | 13.33 - or - -
* I e ok * Py Gk * ok
PLX| 153 | 000 | 000 | 145 | 268 | 230 ) - - 150 | -0.26 . 2'3*0 2'11 2'7*4 4;9*0 046 | -0.57
P8 A an | ger | ges | 148 | B68* | 495 | 7.19
PLx | 760 | 000 | 571 | 541 | 301 | 307 | 484 | 4840 | 185 | 186 'fog 29.7 | 103 | 103 3'3*8 3;3*8 5.62% ifg
Pg 5** 7** 0** Kk B** O** 4** *
P2 x } - - - ’ X ) -14.70 . . e | -1986 | e | -20.09
p3 | B4 | 606 | 1750 | (oo | 909 | oo | (| 1005 | 145 | 197 o 8.15 | 3.10* | 655 o 195 | 7.37 -
* * grx | g * * * g *
- - N h - - - * - - h - -
P2x | 108 | 2824 | 1496 9.09 321 | 502 | 510 | 287 | 8% | oa1 | 37 | 1230 | B | o1g | peae | T4
P4 1 * 0.28 7.69 *x * x **
. Gex | gre * ok . *
P2 x 21;e 32.3.6 750 | 541 | 207 | 307 17*5 11*.57 11*3 - -13;51 701 13'37 3.19 22*.*13 sis 23*.57 4*30
P5 2 Tee | e | 2 8 467 >
P2x | o, 18;18 56 | 139 18;1 0.00 75*3 61*.57 239 | 208 | 636 | 815 1&.39 z.is li.fl zis 21*.*22 7*36
P6 6 8 6 gor | g "
P;X 17.9 | -303 | 0.00 111'1 271f 769 | 424 | 4155 | 172 | 245 32;51 25.1 9'? 483 | -0.96 | 396 | 1168 11‘;{19
5% Jax | ek PR . * o ok
P2 x 21.27 - - - ) - ; . 5.17* | 529% | 388* | 6.06 | 2582 | -3.75
g | 769 we | 71026 | oo 909 | Lo | 100 | 1758 | 0| 148 | 623 | 134 . A S e - -
grx | e gox .
P2x | 108 | 000 | 3077 | 230 18;1 0.00 | 340 | 3402 | 205 | 205 '22;62 261 | 1.38% | 1.38* 2'3;3 2;3*3 22‘52 7*32
Pg 1 *k 8** 8 2** *k 8** g** 4**
PSx | 000 | 900 | 17.50 - 9.09 . 458 | 1621 | 509 | 285 '43;96 p 7'29 4'14 4'7*6 5;1*3 11*‘37 '3::”
P4 A 5.98 769 | | e 1ox | e 0.96
Pssx 833 | 000 | 1750 | oo | 000 | 0.00 | 339 | 36.99 | 300 | 427 21;39 218 1i‘fg 9'24 1?;30 fkf 9.47* Zifl
* " 7** Kk 6** l** 2** *
PP36X 000 | 909 | 500 13;{6 000 | 153 | 552 | 046 | 871 | 141 13;70 8.15 1&'38 s.is 3?;38 iif L18* 11;76
8* * 8** * "
P3x - 0.00 - - 242 | 513 - 091 | 115 | 484 | -1114 - 0.95 - 035 | 0.00 - -11.58
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osci. 5 (6): 1000-
> =

P7 | 153 3250 | 230 | 4 2.47 432 2.64* 10.67 o
8 ok . * ok
P3x | 769 27*'*27 250 | 11 ZZf 769 | 839 | 1279 | 164 | 214 '21;16 151 | 023 | 034 | -0.23 1f6 -0.26 ‘13'*96
PB l 7 * *k 7** 8** 1**
P3x | 833 18;18 3250 | 230 | 9.09 | 184 | 1849 | 17.0 | 17.0 '13;37 8.87 | 1644 | 16.44 '33;10 328 | 7.89* ‘28'*54
Pg k. 8** 769 9** *k 4** 5** * ok *k 7** *
P4 x ) - . . - . -59.70 . 7.97* .| 1446 h 1362 | -11.92
ps | 000 | 909 | 1750 | o | 000 | 000 | 60.9 | 30.50 | 614 | 438 . 28.7 o 3.45 o 221 | L) -
N PP D A J * o
P4x | 125 20.0 - - . - ; -46.95 - 2.91* .| 830 h 16.59 | -13.05
9.09 | 000 | 256 " 547 | 2991 | 615 | 44.0 o " 6.44 S 420 | 7 o
PG 0 0 769 2** Kk 5** 4** 624 * Kk
P4 x . - -23.08 ; - ; . N ) -50.88 N 15.23 517* | 1.98 | -456 | -7.26
b7 | 82| e . 145 | 909 | Lo | 615 | 4041 | 489 | 256 o 131 | UL 0.00 . > o -
. 3% gex | o | ogee | e g
PA | 102 | 606 | 909 | 256 | 100 | 307 | 429 | 1064 | 366 | _° '42;57 5.04 '5185 ‘tf“ 6.39% | 443 12*‘*22 ‘1f'*53
PB 6 0 7** 2** *k 3** 776 * Kk
Pax | 303 | 303 | 286 | 256 | 0.00 | 153 | 560 | 3196 | 59.1 | 405 'Sffo 17.9 | 1149 | 1149 | 1131 | 113 1(1'33 "12'*07
Pg 8* 5** *k Z** 0** 9** *k Kk *k 1**
Pox | 250 | 1818 | 250 | 1| 760 | 760 | 287 | -183 ' 13.0 'lf'*64 9.11 | 3059 | 36.90 | 856* | 19.1 'Gjo 'ZZfG
PG 0 Kk * l 576 7** * ok Kk * 1**
PSx | 153 | 000 | 250 | ™1 | 769 | 7.60 - 342 | 155 | 230 '1:1;48 791 | 3175 | 38.97 | 21.88 | 24.2 '6*59 'i‘fs
P7 8 l 494 3** 3** * ok *k *k 4**
P5 x . . - 149 | 161 | 6.05* | 828 | 27.82
pg | 769 | 909 | -1000 | 256 3721 3721 407 | 068 | 668 | , . | -158 | 480 o o . - - -0.91
= .
P;’gx 8.33 18;18 500 | 826 | 7.69 | 7.69 9'*36 9.36* 173*5 gif -405 | 216 3;28 3;38 4'38 4;28 12‘33 ng
P6 x 27.27 ) ) . ) . -12.69 - 1593 | 540 | 9.98* | 6.64 -2.95
7.69 - 769 | 256 | 000 | 153 | 17.7 | 1644 | 127 | 19.4 - o . R o 012 -
P7 8* 5** *k 1** 9** 600
P6 X 2500 | 282 | 444 - - 149 | -138 N o | 1595 | -11.69
g | 769 | 9.09 - poe | gee | 000 | 320 | 434 | 024 | | 342 | " - 400% | 1.98 | ) -
* *
P6x | 181 | 18.18 | 16.67 | 196 - - . N -12.96 . 138 | 1.38 . | 175 | 2237 | -8.74
PO o ” - o | 909 | 2o | 4s7 | 457 | 139 | 139 - 14.6 - : 175 . o -
N " 4** 6** 3**
P 1 153 | 000 '32'*77 23.0 18;1 000 | 539 | 7.08 8'*74 p 535 | 192 '1'*26 -115 | 434% | 233 '7*'f9 '18'*22
P8 A g | 8 091 M -
P7 x . ) -15.38 - ) - ) - -16.26 . 253 | 253 | 268 | 2.68 ) -13.96
P9 23*.1 27*.*27 ” sog | 000 1:3 11 | 046 a.fs 865 o 9ﬁ3 o~ - S o 11*.:15 o
P8 x 111 - - - 700 | 713 | 502¢ | 7.23 | 11.77 | -14.87
po | 769 | 909 | 1143 || 000 1:;3 o5 | 205 | 177 | 175 | a0 | o o . o . o

*p<0.05; **p<0.01; P1-IR 8; P2-IR 36; P3-1R-64; P4-HUR 36; P5-HUR 105; P6-MTU 1010; P7-Jaya; P8- Krishna Hamsa; P9- Gautam

Yield/plant Chlorophyll Content
Boro- 2014 Boro-2015 Kharif-2015 Boro- 2014 Boro-2015 Kharif-2015
Cross BPH SH BPH SH BPH SH BPH SH BPH SH BPH SH
i Kk R Hk R kk - - - Hok R Hok - * - o ek
P1x P2 29.25 34.50 29.46 a75a | opawe | sospes | 9B 18.28 4.52 1615+ 1.24 6.85
N ke i ke . ke - N ~ * . ~ ke - - _ _ *k
P1xP3 51.34 54.36 36.24 30,00+ 6.98 14.01 4.05 27.83 12085 | 22797 2.58 20.05
P1xP4 | -24.81 -30.39 -22.16 3pes | 1644 18ge | 2009 -10.16 -1.79 1376+ 14.55 -7.58
P1xP5 -18.63** -24.67** 9.81 -5.54 -1.21 -10.60 14.93** -14.01** -4.75%* 16 3-6** 9.49** -11.65**
P1xP6 4.99 331 -2.79 -5.25 4.84 -2.44 8.78** -18.62** -2.96 14 7-8** 3.22 4.56*
= *k R Hok ! Ead - - - * Kok _ ok R *k *ok _ *
P1xP7 19.71 22.77 37.94 39.09%* 15.86%* 12.79 14.84 14.08 3.35 9.24 17.20° 5.05
P1xP8 6.43 1.30 4.71 -5.15 -6.48 -6.82 -4.16 -28.30** -5.14** 16 7_0** 4.41 -5.38**
P1xP9 | -21.16 -21.16 -6.11 -6.12 2217 16.81 g | 1882 2368+ | 2368%* 118 4.48
P2xP3 | -30.70 -35.01 -27.92 31140 2.77 -4.99 -1.53 -25.93 -2.59 20195 14.17 5.05
P2xP4 | -34.74 -44.23 -31.95 33285 -3.26 -6.09 10.38 -20.11 -3.28 23415 10.81 196
P2 x P5 6.10 -9.33 6.13 -6.02 29.07** 16.81** 10.00** -18.08** -2.74 14 £;2** 0.27 -7.74%*
* * = Kk - ok ok R _ ok o ok - = ek = *k
P2 x P6 13.24 14.95 17.11 19.21%% 33.90 24.60 2.89 29.52 7.17 26.49%% 19.55 18.50
P2 x P7 -3.55 -7.22 -16.50 18.05%* -15.39 -12.30 28.65 -6.36 9.94 12.9a%x 4.07 -4.24
P2 x P8 8.64 341 -0.64 -10.00 14.43* 14.01* 0.74 -25.86** -3.98* 23 5;6** 0.18 -7.82%*
P2xP9 | -20.36 -20.36 -23.57 35ges | 71631 1008+ | 1456w | 1456 170 | 14700 -1.97 122
P3x P4 -8.34 -14.04* -25.02** - 4.64 1.58 0.09 -24.71%* -2.42 - 21.05** -0.65
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26.49** 20.05**
P3 xP5 2.67 -3.71 -21.02 24.55%% 14.10 5.48 9.54 -17.60 -8.92 20.33%% 8.84 -10.68
P3 x P6 -27.22** -28.39** 27.76** 24.53** 3.93 -3.29 6.12** -20.18** 13.87** -6.71** 2.33 3.67
= Kk - Rl Kk Kk - Kk - Kk - Kk
P3 x P7 11.31 9.53 35.77 36.96%* 26.20 30.82 13.77 14.42 226 16.20%% 8.74 10.76
P3 x P8 -3.69 -8.32 -9.95 -13.98* 2.44 2.07 12.33** -15.50** 14.79** -5.95** 15.38** 4.56*
- * - * ~ ekl - | - - _ ek - - *
P3x P9 14.94 14.94 32.20 30.01%% 0.13 4.51 20.92%% 20.92 12.73%% 12.73%% 1.50 4.81
- - ok - ekl - _ Kk - - *k %
P4 x P5 6.15 20.46 18.00 19.60%* 3.39 0.37 0.36 25.25 13.85%% 24.6a%% 34.62 4.89
| Kk | Kk - Kk - - - Rl = Kk Rkl - . -
P4 x P6 56.37 57.07 48.86 1086+ | 2346+ | 570m | 2780 7.24 15.69 10.68%* 2.49 1.22
- dek - Lkl . Rkl - - = Kk - Kk Eakad - Kk - *k
P4 x P7 31.28 33.90 25.40 26.78%* 10.81 7.55 14.98 16.32 19.09 15.88%* 8.95 11.74
P4 x P8 -22.76** -26.48** -9.40 -11.16 2.20 1.83 13.80** -16.25** 27.25** -4.11%* 16.37** 5.46**
_ kk _ ek _ ek - - - 5 - _ ok R ok R ok = *k _ *k
P4 x P9 25.78 25.78 50.05 50.05%* 10.41 13.03 14.69%% 14.69 9.65 9.65 8.21 5.22
_ kk R Hk R *k - R i _ ok - - = *k _ *k
P5 x P6 29.26 30.39 26.17 28.04%% 2.49 9.26 191 24.10 16.90%* 27.31%% 8.69 7.50
- - . Kk - - % - Rl - Rl . - el Kk
P5 x P7 6.78 10.33 26.98 28.33%% 13.40 10.23 15.09 14.29 2.43 14.65%% 33.60 8.23
P5 x P8 -6.22 -10.73 29.66** 17.45** 28.73** 28.26** 11.82** -16.72** 5.79** -7.46%* 20.77** 9.45%*
P5 x P9 -0.40 -0.40 28.90** 28.89** 22.29%* 16.93** 12 (;5** -12.05** -0.21 -0.21 -2.29 0.90
P6 x P7 -4.99 -6.52 24.11** 21.81** 18.21** 22.53** 4.00 -24.31** 8.78** 16 62** -7.32%* -6.11**
P6 x P8 -17.84** -19.16** 22.99** 19.87** 16.63** 16.20** 6.99** -21.26** 3.19 20 3_3** -6.84** -5.62**
ek Kk Hk *k Hk * - R Hok - - _ ek - *
P6 x P9 20.16 20.16 16.78 16.77 19.11 13.89 16.45%* 16.45 10.27%% 10.27%% 7.26 4.24
P7 x P8 29.41%* 24.47** 26.48** 24.14** 23.97** 28.50** 8.28** -20.31** 12.72** 15 (;6** 3.42 -6.28**
P7 x P9 34.60** 34.60** 6.98 6.98 5.64 9.50 -5.82** -5.82** 0.89 0.89 10.81** 14.43**
ek kk ek ek N _ *k - - i *k _ *k
P8 x P9 19.56 19.56 49.08 39.66 3.79 3.41 94715k 24.71 1533 | 15.33% 9.94 7.01

*p<0.05; **p<0.01; P1-IR 8; P2-IR 36; P3-IR-64; P4-HUR 36; P5-HUR 105; P6-MTU 1010; P7-Jaya; P8- Krishna Hamsa; P9- Gautam

CONCLUSION

The present study revealed that desirable
performance for yield and all the yield related
traits were not expressed in a single cross
combination over seasons. Crosses showed
differential performance over seasons for
different traits and the magnitude of heterosis
varied from cross to cross. Among top
performing croses, Jaya X Krishna Hamsa
showed consistent  significant  standard
heterosis over the three seasons for grain
yield/plant. The promising crosses may further
be tested on larger scale for commercial
exploitation.
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