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SUMMARY

Hybrid rice technology is one of the most important and practically feasible technologies to enhance the rice
productivity. This study was conducted to assess the hybrids for per se performance and heterosis with respect to
yield and yield related traits to identify best hybrid combinations for commercial utilization. Result indicated that the
magnitude of heterosis for grain yield over better parent was significantly superior to 21 hybrids with highest value
of 93.3% in Pusa 6A x Akshaya Dhan. Eighteen hybrids showed significant positive heterosis over standard variety
(BPT 5204) with the highest value of 66.9% in Pusa 6A x Akshaya Dhan cross for grain yield plant™. Out of 32
hybrids, 12 showed significant positive heterosis over standard hybrid (Arize-6444) with highest value of 34.8% in
Pusa 6A x Akshaya Dhan for grain yield plant™. Top two higher yield heterotic crosses over the standard variety
(BPT 5204) were Pusa 6A x Akshaya Dhan (66.9%) and IR79156A x MTU-7029 (60.1%). These 2 hybrids also
exhibited significant positive yield heterosis over standard hybrid (Arize 6444) 34.8% and 29.2% respectively. Both
the hybrids also exhibited significant positive standard heterosis for almost all the desirable yield attributing traits
and significant negative standard heterosis for days to 50% flowering and days to maturity. The top heterotic crosses
viz.,, Pusa 6A x Akshaya Dhan, IR79156A x MTU-7029, Pusa 6A x MTU-7029, Pusa 6A x IET 22202 and
IR79156A x Danteswari and others which expressed more than 20% standard heterosis for grain yield along with
other desirable yield components need to be tested on larger scale for many assumption.
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Key findings: Highly significant differences were recorded among 32 rice hybrids for a wide range of
traits: tillers plant®, effective tillers plant™, panicle length (cm), spikelets panicle™, grains panicle™,
chlorophyll content, grain weight panicle™ (g) and 1000- grain weight (g) grain yield per plant. Two
hybrids Pusa 6A x Akshaya Dhan and IR79156A x MTU-7029 recorded highest standard heterosis over
standard variety and standard hybrid (SV/66.9%, SH/34.8% and SV/ 60.1%, SH/29.2% respectively).
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INTRODUCTION productivity of rice has now stagnated. The

present world rice area, production and
Rice (Oryza sativa L.) is one of the major staple productivity are 161.6 Mha, 480.7 Mt and 2.9
food crops for about 65% of the world’s t/ha, respectively (USDA, Rice Outlook, 2015).
population (Kumar et al, 2014). The In India, rice is grown in 44.0 Mha with the
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production of 106.0 Mt and productivity of 2.4
t/ha. It contributes 25% to agricultural GDP
(USDA, Rice Outlook, 2015). Hybrid rice
technology is one of the most practically feasible
tools to break yield barriers. In China, the first
hybrid rice variety for commercial cultivation
was released by Yuan Long Ping in 1976.
Hybrid rice development programme in India
has been initiated in 1989 and released 65 hybrid
rice varieties until 2014 (Singh et al., 2015).
Hybrid rice offers an opportunity to boost the
yield potential of rice with yield advantage of
15-20% over conventional high-yielding
varieties (Dar et al., 2014). Therefore, this study
was undertaken to assess the hybrids for per se
performance and heterosis with respect to yield
and vyield related traits to identify best hybrid
combinations for commercial utilization.

MATERIALS AND METHODS

This investigation was carried out at the
Agricultural Research Farm, Banaras Hindu
University, Varanasi, (India) during the kharif
2013 cropping seasons. Experimental material
consisting of 32 F; hybrids obtained by line x
tester mating along with their 16 pollen parents,
2 maintainer lines of IR79156A and Pusa6A and
2 checks (BPT 5204 as a standard variety and
Arize 6444 as a standard hybrid) were grown in
single row of 3.0 m with 3 replications in RBD
with spacing of 20 x 15 cm® Recommended
agronomic practices were followed to raise a
good crop Observations were recorded on 5
randomly selected plants for estimation of
magnitude of heterosis with respect to fifteen
guantitative traits viz., days to flowering, days to
maturity, tillers plant™, effective tillers plant™,
panicle length (cm), spikelets panicle™, grains
panicle™, sterile spikelets panicle®, pollen
fertility (%), spikelet fertility (%), chlorophyll
content, grain weight panicle™ (g), 1000- grain
weight (g) and grain yield plant® (g). The
character means of each replication was
subjected for analysis of variance (Panse and
Sukhatme, 1967) and estimation of heterosis
over better parent, standard variety and standard
hybrid (Fonseca and Patterson, 1968). Computer
software Windostat version 9.2 has been used
for analysis of data.
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RESULTS

All crosses shows marked variations in the
expression of heterobeltiosis and standard
heterosis for yield and yield components (Table
1). Heterobeltiosis for grain yield (Table 2)
ranged from -38.4 (Pusa 6A x IET 20524) to
93.3% (Pusa 6A x Akshaya Dhan), standard
heterosis over standard variety (BPT 5204) from
-34.8 (Pusa 6A x IET 21519) to 66.9% (Pusa 6A
x Akshaya Dhan), and from -47.41(Pusa 6A X
IET 21519) to 34.8% (Pusa 6A x Akshaya
Dhan) over Standard hybrid (Arize 6444). The
higher heterotic effects among yield components
were observed for tillers plant™, effective tillers
plant™, panicle length (cm), spikelets panicle™,
grains panicle™, chlorophyll content, grain
weight panicle™ (g) and 1000- grain weight (g).
Top two higher yielding crosses on the basis of
significant standard heterosis over standard
variety and tandard hybrid were Pusa 6A X
Akshaya Dhan (SV/66.9%, SH/34.8%) and
IR79156A x MTU-7029 (SV/  60.1%,
SH/29.2%). These 2 crosses also showed
significant negative standard heterosis (SV and
SH both) for days to flowering and days to
maturity.

DISCUSSION

Exploitation of heterosis for yield increase in
rice through hybrid varieties becomes a practical
option. This seems to be more effective, as
commercial rice hybrid have been reported to
exhibit 38% more vyield compared to best
commercial variety (Singh et al., 2013). The
higher heterotic effects among yield components
were observed for tillers plant™, effective tillers
plant™, panicle length (cm), spikelets panicle™,
grains panicle™, chlorophyll content, grain
weight panicle™ (g) and 1000- grain weight (g).
Top two higher yielding crosses on the basis of
significant standard heterosis over SV and SH
were Pusa 6A x Akshaya Dhan (SV/ 66.9%,
SH/34.8%) and IR79156A x MTU-7029 (SV/
60.1%, SH/29.2%). These 2 crosses also showed
significant negative standard heterosis (SV and
SH Dboth) for days to flowering and days to
maturity.



Table 1. ANOVA for L x T analysis for different characters in rice.

Bhati et al. (2015)

Grain

Source of Days to Days to P_Iant Tillers Eff_ectlve Panicle Spikelets Gr_ams ) S_terlle Pollgn Splke_let Chilorophyll  Weight 100_0 G_ralr_1l
Variation df Flowe- Maturit Height(c Plant™ Tillers Length Panicle™ Pani-cle”  Spikelets Ferti- Ferti- content Panicle Grain  Yield
ring y m) Plant™ (cm) ! Panicle™ lity (%) lity (%) () Weight Plant (g)

Replicates 2 1.0 1.6 1.9 0.3 2.0 1.8 88.0 245 49.6 3.0 14 4.0 0.1 4.1* 24
Treatments 49  234.1** 318.6**  602.6** 21.8** 19.5%* 41.6%* 6872.9** 5316.2**  309.3**  41.4** 41.1** 19.8** 2.3**  41.2*%* 150.7**
Parents 17 285.4** 496.8** 675.2** 9.1** 8.7** 18.5** 7441.3** 5929.8**  134.5** 13.0**  14.7** 17.2** 1.0** 33.1** 28.9**
Parents (Line) 1 135 54.0* 69.0** 1.0 0.9 8.6** 240.6** 140.1 2.6 4.7 1.6 11.7* 1.9%* 43 0.3
Parents 15  257.7** 508.6**  707.8**  8.6** 7.8** 20.4** 7856.3**  6420.2**  114.6** 9.2**  11.8** 18.6** 1.0%* 37.2** 31.5**
(Testers)
Parents 1 972.0** 762.6%*  792.7**  23.4** 29.5%* 0.0 8418.1**  4363.7** 564.8**  78.6** T71.7** 0.8 0.0 1.0 18.1**
(LvsT)
Parents vs 1 967.7**  1787.6** 44.3* 64.1** 58.6** 740.04  16439.6** 2577.8** 5970.3** 857.7** 786.3**  219.1** 12.6** 49.9** 1298.9*
Crosses *
Crosses 31 182.3** 173.5**  580.7**  27.4** 24.1%* 31.8** 6252.5** 5068.0** 222.5**  30.1** 315** 14.8** 2.7*%*  454** 180.4**
Error 98 8.1 9.6 7.6 1.2 1.0 0.9 305 423 255 3.2 49 2.2 0.0 13 2.6
Total 149 82.3 1111 203.2 7.9 7.1 143 22814 1776.4 119.1 15.7 16.7 8.0 0.8 149 51.3

* Significant at 5% level

** significant at 1% level
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Table 2. Estimates of per se performance, heterobeltosis and standard heterosis for yield and yield components in 32 hybrids of rice.

Characters Days to Flowering Days to Maturity Plant Height(cm) Tillers Plant™
No. BPT Arize BPT Arize BPT Arize BPT Arize
Crosses Mean — BP 5204 6444 Mean  BP 5204 644 Mean  BP 5204 6444 Mean  BP 5004 6444
1. IR79156Ax IET 21519 840 -17.1%* 247 -142** 1123 -13.8** -26.7** -122 933 -152** 01  -64** 06  -158* -19.8** -29.1**
E
2. IR79156Ax IET 22218 90.3 87 -191%F 784 1186 -9.0%* -226%% 72% 1034 01  106* 36 115 07 41 -152%
3. IR79156Ax IET 22228 920  -07  -17.6%*  -61* 1183 2.7  -22.8% 75% 1047 3.3  12.0%*  49% 70 -38.9% -41.8** -48.6**
4. IR79156A x IET 22202 1000  -7.0%*  -104% 20 1273 -7.7%% -16.9%%  -05 1202  46*  28.6%F 205%% 87  -234%% 27.0%*  -356%*
5. IR79156A x IET 20524 88.6 32 206%* 95 1166 -41  -23.9%% -88% 1009 13.8* 17.6%* 10.1%* 7.1  -38.1%* -4L1**  -47.9%*
6. IR 79156A x IET 21542 1016  -5.2%*  89** 37 1286 -53** .160** 05 980 -62%*  49* 16 90  2L1*  -250%%  -33.7**
7. IR 79156A x Vardhan 93.3 44 -164%* 47 1183 27 -22.8%% 75% 1078 10.1%%  153%%  §O** 7.5 -342%%  374%F  A46%*
8. IR79156Ax AkshayaDhan 1000  5.6* -104* 20 1270 38  -17.1%* 07 1098 -6.8** 17.4% 100** 121 6.1 0.9 -10.7
9. IR79156Ax Rajendra Kasturi  89.6  -14.6%* -19.7%* -85%* 1190 -114** 223% 70% 1231 12.9% 3L7% 234% 145 26.7*  206** 6.4
10. IR 79156A x Sarjoo- 52 83.6  -17.1%%  250%*% _146%% 1123 -113%% 26.7%* - 86.4  -7.8%%  74%%  133%% 71 37.8%%  -40.8%*  -47.7%*
12.2%%
11. IR 79156A x HUR-8-1 936  -113** -161%** 44 1240 -43% -191% 31 1133 20.8** 212%* 135% 95  -166* -206** -29.8**
12. IR 79156A x BPT 5204 1020 -94%*  86** 40 1310 -153* -145% 23 965 0.3 33 31 157 259%  302%  151*
13. IR 79156A x RPBIO-226 1050 5.9%*  Bg*x 71t 1296 -135% .154%* 13 934 03 00  -63* 155 33.3*%  285%  136*
14. IR 79156A x Type-3 1000 30  -104* 20 1270 16  -17.0%* 07 1226 -13.9%% 3L1** 221% 114 97 49  -16.0*
15. IR 79156A x MTU-7029 956  -155%* -143*c 23 1226 -182%% -200** -41* 931 07 03 -66% 146 27.6%  214% 74
16. IR 79156A x Danteswari 766  -135%*  313%*¢ 217* 1056 -13.1%* -31.0%* - 827  -L7**  A114%*  170% 147 285%  223* 81
17.4%%
17.  Pusa 6A x IET 21519 80.0  -21.0%* 283** -18.3** 100.6 -15.8%* -284%* - 81.8  -25.6%* -124%* 17.9%* 85  -30.7**  -20.3%% -37.5%*
14.3%
18.  Pusa 6A x IET 22218 95.6 33  -143* 23 1233 56 -105%* 36 890 -140** 47  -107** 126 2.3 45 76
19. Pusa 6A x IET 22228 850  -82%* 238%* _132%% 1146 41  -252%% . 924 -146** 11 7.3** 113 75 56  -16.6*
10.4%%
20.  Pusa 6A x IET 22202 1013 58 92*x 34 1293 -62*x -156** 10 1151 01  23.1** 153** 114 67 48  -159*
21.  Pusa 6A x IET 20524 95.3 40  -146** 27 1250 53* -184** 23 1081 119%* 156%% 83** 63  -48.8% 477 53§*x
22.  Pusa6A x IET 21542 99.3  74%  110** 13 1283 56%** -163** 02 891 -147*  -46  -10.6%* 7.0 -43.0%* -41.8** -48.6**
23.  Pusa 6A x Vardhan 89.7 03  -19.7** 85 11903 22  -22.1** -67** 914 65 21  83** 109 -115 9.6  -20.1%*
24.  Pusa 6A x Akshaya Dhan 916 31 -17.9% 4% 1196 21  -21.9%* 65 1035 -12.1** 107** 37 135 98 120 0.9
25.  Pusa 6A x Rajendra Kasturi 946  98% -152%x 34 1256 -6.4** -180** -18 1204 104** 28.9%* 207** 143  16.7*  19.1* 53
26.  Pusa6A x Sarjoo- 52 910  9.9%r _185*x 7.1%*x 1183 -65** 22.8%* 75% 946 17 12 51* 103  -164%  -146  -245%*
27.  Pusa 6A x HUR-8-1 950 -10.0** -149*c 30 1236 -46* -193** 33 871 29  -67* -12.6** 133 86 10.9 1.9
28.  Pusa 6A x BPT 5204 1043  74%*  B5%  p4*x 1323 -144% 137** 33 844 -12.2%* 96** .153** 156 256%%  29.9%x  14.8*
29.  Pusa 6A x RPBIO-226 1070 -41*  -41*  9l1** 1366 -8.8*% -10.8%* 6.7 856  -8.2%* -83%* 141%* 153 248%  274* 126
30.  Pusa6A x Type-3 98.3 13 -119%* 03 1273 18  -169** 05 1305 -84** 306%c 30.8** 95 251%x ] 1%x .302%*
31.  Pusa6A x MTU-7029 1003 -114** -101** 23 1290 -140** -158** 07 898 0.0 39  99% 144 17.2*  19.7* 58
32.  Pusa6A x Danteswari 790  7.7%  292%x _193** 1063 -8.0%* -30.6%* - 812  -65%* -13.0** -185* 136 106 129 0.1
16.9%*
Mean 9338 59 169 42 1221 69 203 46 1001 -18 6.9 03 114 50 55 165
S.E. 23 23 23 25 25 25 22 22 22 0.9 09 09
Range 766t0 -21.0to -313to -21.7to 1056 -182to -31.0to -17.4 8l2to -256to -130to -185to 63t0 -488t0 -47.7t0 -53.8t0
107 5.6 4.1 9.8 to 53 108 to67 1305 208 396 308 157 333 302 15.1
136.6
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Continued. ..
Characters Effective Tillers Plant™ Panicle length (cm) Spikelets panicle” Grains panicle™
No. BPT Arize BPT Arize BPT Avrize BPT Arize
Crosses Mean  BP 5204 6444 Mean  BP 5204 6444 Mean  BP 5204 6444 Mean  BP 5204 6444
1. IR 79156A x IET 21519 8.0 -165 -24.9**  -30.6** 24.4 -7.3* 4.0 -18.4**  208.0 8.3**  -23.4** 0.0 180.3 5.4 -25.7** -4.5
2. IR 79156A x IET 22218 10.2 6.5 -3.1 -11.2 320 12.8** 36.0** 6.7* 229.6 10.4** -154** 104** 1973 10.0** -18.7** 4.7
3. IR 79156A x IET 22228 4.8 -49.3** 543** .57.8** 312 17.7*%* 32.9** 4.2 149.0 -30.3** -45.1** -28.3** 1253 -32.3** -48.4** -33.4**
4. IR 79156A x IET 22202 6.3 -34.2** -40.7** -452** 329 125*%*  40.1** 9.9** 2146 11.8** -20.9** 3.2 178.6 6.9* -26.4** 5.1
5. IR 79156A x IET 20524 4.1 -56.4** -60.8** -63.7** 345 37.4** 46.7** 15.0%* 234.6 44.2** -13.6** 12.8** 183.3 25.8**  -245** -2.6
6. IR 79156A x IET 21542 7.0 -26.3** -33.7** -38.7** 324 17.6*%* 37.9** 8.1** 246.6 16.7** -9.2**  18.5** 202.0 6.6* -16.8** 7.2*
7. IR 79156A x Vardhan 6.3 -33.8** -40.4** -44.9** 35.0 39.7** 49.1** 16.9** 2973 55** 9.4** 42.9**  255.0 3.3 4.9* 35.4**
8. IR 79156A x Akshaya Dhan 8.7 -8.3 -17.4*  -23.7** 36.0 145** 53.0** 20.0** 183.3 13.8** -322** -11.6** 1453 -0.2 -40.1**  -22.8**
9. IR 79156A x Rajendra Kasturi 116 21.3* 9.2 0.9 31.3 24.9** 33.3** 4.6 314.0 4.3** 15.5**  50.9**  268.6 1.2 10.5%*  42.6**
10. IR 79156A x Sarjoo- 52 4.3 -54.6*%* -59.2** -62.3** 29.6 18.1** 26.1** -1.0 160.0 -0.6 -41.1**  -23.0** 130.0 -10.7** -46.5** -30.9**
11. IR 79156A x HUR-8-1 75 -215* -292** -345*%* 323 25.6*%* 37.3** 1.7%* 259.0 57.9** -4.6%* 245*%* 2076 425** -145** 10.2**
12. IR 79156A x BPT 5204 13.4  29.0** 26.1** 16.5* 28.3 13.0** 20.6** -5.3* 232.6 -13.6** -14.3** 11.8** 178.0 -24.7** -26.7** 54
13. IR 79156A x RPBIO-226 13.0 27.9** 22.6** 13.3 273  8.7** 16.0**  -8.9** 218.3 -19.0** -19.6** 49 174.3 -24.9** -28.2** -7.4*
14. IR 79156A x Type-3 9.4 -1.5 -11.3 -18.0* 359 21.9** 528** 19.8** 1553 -22.4** -428** -253** 122.0 -26.0** -49.7** -352**
15. IR 79156A x MTU-7029 12.4  29.9** 16.9* 8.0 313 17.6** 33.2** 4.5 238.0 11.9** -12.3** 14.4** 188.6 4.0 -22.3** 0.1
16. IR 79156A x Danteswari 122 27.9** 15.2 6.4 25.2 -3.8 7.3* -15.8** 186.0 12.9** -31.5** -10.5** 146.0 0.2 -39.9**  -22.4%*
17. Pusa6A X IET 21519 6.6 -36.4** -38.0** -42.7** 303 10.4** 29.1** 1.2 1873 -24 -31.0**  -9.9**  143.0 -16.3** -41.1** -24.0**
18. Pusa6A x IET 22218 101 -26 -5.0 -12.2 28.9 2.0 23.0%* -3.5 214.3 3.0 -21.1%* 3.0 1743 2.7 -28.2**  -7.4*
19. Pusa6A x IET 22228 96 6.8 9.1 -16.0* 28.5 3.8 21.4%* -4.7 178.6 -16.5** -34.2** -14.1** 138.0 -25.5** -43.2** -26.7**
20. Pusa6A x IET 22202 89 -141 -16.3*  -22.6%* 321 9.7**  36.7** 7.2** 2643 37.6** -2.0 27.0%* 2146 285** -11.6** 13.9**
21. Pusa6A X IET 20524 53 -48.8** -50.1** -53.9** 304 10.5** 29.2** 13 178.0 25 -34.4%*  -14.4** 1403 -9.6** -42.2%*  -25.4**
22. Pusa6A X IET 21542 55 -46.6** -48.0** -51.9** 244 -11.2** 4.0 -18.4**  275.0 30.1** 12 32.2** 2243 18.4** -7.6%* 19.1**
23.  Pusa 6A x Vardhan 9.4 -8.6 -10.8 -17.6* 333 21.3** 418** 112** 2073 -26.3** -23.6** -0.3 1783 -27.7**  -26.6** -5.3
24. Pusa 6A x Akshaya Dhan 11.1 7.1 4.4 -3.5 35,7 135** 518* 19.0** 237.0 36.4** -12.7** 139** 200.6 29.1** -17.4** 6.5*
25. Pusa 6A x Rajendra Kasturi 125 20.5* 17.5* 8.5 26.4 -3.8 12.4** -11.8** 350.6 16.5** 29.0** 68.5** 2973 12.0** 22.3**  57.8**
26. Pusa 6A x Sarjoo- 52 8.1 -22.0** -23.9** -29,7** 326 185** 38.6** 8.7** 195.6 12.6** -27.9** .50%** 163.0 49 -32.9**  -13.4**
27. Pusa6A x HUR-8-1 104 0.8 -1.6 -9.1 30.2  10.0** 28.7** 0.9 198.0 14.0** -27.1** -4.8* 161.0 3.6 -33.7**%  -14.5*%*
28. Pusa 6A x BPT 5204 125 20.9* 18.1* 9.2 27.9 15 18.7** -6.8* 2553 -5.0** -6.0**  22.7** 203.6 -13.9** -16.1** 8.1**
29. Pusa 6A x RPBIO-226 129 24.2** 21.1** 11.8 29.3 6.5* 24 .5%* -2.2 228.0 -155** -16.0**  9.6** 1970 -15.2** -18.9** 4.6
30. Pusa6A X Type-3 7.3 -29.5** -31.3** -36.5** 359 21.8** 52.6** 19.7** 2023 1.0 -25.5%* -2.7 170.0 3.0 -30.0**  -9.7**
31. Pusa6Ax MTU-7029 12.0 15.6 12.7 4.1 30.7 11.8** 30.8** 2.6 266.0 25.0** -2.0 27.8** 2343 29.2** -3.5 24 .4%**
32. Pusa 6A x Danteswari 11.6 12.4 9.6 1.3 29.9 8.9** 27.4** -0.0 218.0 25.5** -19.7** 4.8* 183.3 18.0** -24.5** -2.6
Mean 9.2 -85 -13.6 -20.2 30.8 12.7 31.2 2.9 224.4 7.8 -17.3 7.9 184.5 0.7 -24.0 -2.0
S.E. 0.8 0.8 0.8 0.8 0.8 0.8 4.5 4.5 4.5 5.3 5.3 5.3
Range 41to -56.4to -60.8to -63.7t0 244 -112to0 40to -184to 149to -30.3to -451to -283 122to -32.3to -49.7to0 -35.2
13.4 29.9 26.1 16.5 to 36 39.7 53.0 20.0 350. 57.3 29.0 t068.5 297.3 42.5 22.3 t057.8
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Continued. ..
Characters Sterile spikelets panicle™ Pollen Fertility (%) Spikelet Fertility (%) Chlorophyll Content
No. BPT Arize BPT Arize BPT Arize BPT Arize
Crosses Mean BP 5204  6ass Mean  BP 5204  ga4s Mean  BP 5204 6444 Mean  BP 5004 6444
1. IR79156A x IET 21519 276 31.7 3.4 40.6 884 5% 44%* AT 867 41 3.0 41% 424 5.0 16.3** 5.8
2. IR79156A x IET 22218 32.3 12.7 12.9  64.4* 875 -6.0* 54** 5p* 859  50* 3.9 5.0% 400 2.7 9.7%* 0.1
3. IR79156A X IET 22228 236 174 -17.4 20.3 86.6  -7.0** -64** -66** 841 7.0 -59%*  .70* 452 5.9% 24.1%*  12.8%*
4. IR79156A X IET 22202 36.0  44.0** 2558 83.0** 856 -8.0*% -74% _76** 832 -80** 69 .80** 446 5.9% 22.3%%  11.3%*
5. IR 79156A x IET 20524 51.3  140.3** 79.0** 161.0** 80.8 -13.8%* -127% -12.8*% 781 -13.7** -12.7*% -13.7** 449 16.1%**  23.2%*  12.0**
6. IR79156A x IET 21542 446  103.0%* 558* 127.1** 840  -9.8* -92%*  .94* 818 -95%* .84** 95** 425 2.4 16.5%* 5.9
7. IR 79156A x Vardhan 42.3 20.9 47.6%* 1152** 867  -6.9%**  .63* H5%* 846 4% 53**  _G4** 378 35 38 55
8. IR 79156A x Akshaya Dhan 38.0 1235** 325% 932** 805 -135%F -129% -131** 793 -12.3*%* -113** -123** 382 2.1 4.7 A7
9. IR 79156A x Rajendra Kasturi ~ 45.3 27.1%  58.1* 1305** 88,  -53%  46* -49* 855 54%*  43*  54x% 419  11.1%*  150** 46
10. IR 79156A x Sarjoo- 52 30.0 26.7 45 525*% 826 -11.3** -10.7** -10.9* 81.2 -10.2** -91** -10.2** 411 = 8.9** 12.8%* 25
11. IR 79156A x HUR-8-1 51.3  97.4%  79.7%* 161.0** 827 -11.2** -10.6** -10.8** 80.1 -11.4** -104** -114** 386 2.2 5.9%* 36
12. IR 79156A x BPT 5204 546  67.3*  90.7%* 177.9%* 786 -156%* -151** -152*% 765 -154%% _14.4** -154** 40.1 6.3 10.5%* 0.1
13. IR 79156A x RPBIO-226 44.0 17.8 53.4%* 1237** 813 -12.7** -121* -12.3** 79.8 -11.7** -10.7** -11.7** 413  94**  13.3** 3.0
14. IR 79156A x Type-3 33.3 5.6 16.2  69.4** 814 -12.6%* -12.0%* -12.2** 784 -133** -123* .133* 416 104**  14.1** 3.8
15. IR 79156A x MTU-7029 493  57.4**  72.0** 150.8** 80.5 -13.5%* -13.0%* -13.2** 792 -124%* -113* .124%* 421 115**  155%* 5.0
16. IR 79156A x Danteswari 400  48.1**  395%* 103.3** 813 -12.7** -12.1** -12.3* 784 -133** -123* .133** 404 7.0% 10.8** 0.8
17.  Pusa6AXIET 21519 443  111.1**  546** 1254** 786 -14.0** -150* -152** 763 -14.6** -146** -156** 437 7.8* 20.0%%  9.1*
18.  Pusa 6A X IET 22218 400  39.3*  395%* 103.3** 829 -9.3* .104* -10.6** 81.3 -9.0** 9.0** -10.1** 40.6 0.2 11.5%* 1.4
19.  Pusa 6A X IET 22228 406  41.8*  41.8* 106.7** 788 -13.8** -148* -150** 772 -13.6** -136** -14.6** 43.0 0.6 17.9%*  7.2%
20.  Pusa 6A X IET 22202 496  98.6%*  732* 1525*% 829  -92* .10.1* -10.6** 81.1 -92%* 92*%* .]0.3* 455  8.1**  249% 136%*
21.  Pusa6A X IET 20524 376 765*  31.0* 915*  80.7 -11.6** -12.7* -12.9* 78.8 -11.8** -11.8** -12.8%* 427 5.3 17.1%*  6.5*
22.  Pusa6A X IET 21542 52.6  139.9** 83.7** 167.8** 836 -85** -96%** -98* 815 -8.9** -88** .99** 425 2.4 16.5%* 5.9
23.  Pusa 6A x Vardhan 29.0 -17.1 1.1 474* 878  -39* 51* 53%* 860 38 38 -46% 413 18 13.3** 3.0
24.  Pusa 6A x Akshaya Dhan 36.3  98.1** 267  847** 868 -49** B1** 3% 846  -53* 53**  _64** 413 1.8 13.3** 3.0
25.  Pusa 6A x Rajendra Kasturi 53.3  49.5%*  86.0%* 171.1** 86.6 -52** .64** -66** 847  -52* 52*% 3% 422 4.1 15.9%* 5.4
26.  Pusa 6A x Sarjoo- 52 326 38.0% 139  66.1** 850 -6.9** 81** .83* 833 -68% 68** 79%* 402 0.7 10.4** 0.4
27.  Pusa 6A X HUR-8-1 37.0  423*  200* 88.1* 833 -88* 99* .10.1** 813 -9.0** 9.0** -10.2** 409 0.9 12.3** 21
28. Pusa 6A X BPT 5204 51.6  58.1**  80.2** 162.7** 819  -104  -115% -11.7** 79.7 -10.8** -10.8** -11.8** 38.9 -4.0 6.7* 2.9
29.  Pusa 6A x RPBIO-226 31.0 -16.9 8.1 57.6%** 875  -42%*  54*  56** 864 34 3.4 45% 376  -1.3% 3.1 6.2*
30. Pusa6A x Type-3 32.3 8.4 127 64.4* 86,0 -58*  70% 72* 840 -6.1** 61** -7.1** 364 -10.1** 0.0 9.0%*
31, Pusa6A x MTU-7029 31.6 1.0 104  61.0** 898 1.7 2.97 3.1* 880 -15 -15 2.6 416 26 14.1%* 38
32.  Pusa 6A x Danteswari 346  28.4%* 209  76.2** 853  -6.6%* -7.8* 80** 840 -60** -6.0** -7.1** 400 1.1 9.9%* 0.0
Mean 39.9 68.5 39.3 1031 839 9.0 9.3 95 81.9 8.9 8.4 9.4 413 3.2 13.3 3.0
S.E. 4.1 4.1 4.1 1.4 1.4 1.4 1.8 1.8 1.8 12 12 12
Range ngs“’ 56t -34t0  204to 7?()'6 -156t0 -151 -152to 73;3 -154t0 -146to -156t0 3&4 -01to  00to -90to
: 140.6 90.7 1779 oo 1.7 to-29 31 88.0 -15 -15 2.6 455 16.1 24.9 13.6
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Continued. ..
Characters Grain Weight Panicle™ (g) 1000- Grain Weight (g) Grain Yield Plant™ (g)
No. Crosses Mean  BP  BPT5204 gﬁ'ﬁ Mean  BP 582%1 Arize 6444 Mean  BP ?2%2 Arize 6444
1. IR 79156A x IET 21519 3.1 104 -5.5 -11.1* 21.3 0.5 10.0* -5.8 214 -12.9* -15.6** -31.8**
2. IR 79156A x IET 22218 4.3 67.3** 29.8** 22.1%* 27.0 27.4%* 39.5** 19.3** 27.4 20.3** 7.9 -12.8**
3. IR 79156A x IET 22228 3.7 -4.7 11.1* 4.5 29.1 17.4*%* 50.3** 28.5** 19.8  -25.7**  -22.1** -37.1*%*
4, IR 79156A x IET 22202 4.5 26.3** 34.5** 26.5** 28.0 9.8** 44.8** 23.8** 36.6 63.3** 43.9%* 16.2**
5. IR 79156A x IET 20524 4.8 41.0%* 43.5%* 35.1** 21.8  -15.0** 12.8** -3.4 20.1  -25.7**  -20.9** -36.1**
6. IR 79156A x IET 21542 4.7 10.4* 41.5%* 33.2** 195  -17.1** 0.5 -13.8** 26.6  -11.9** 4.6 -15.5%*
7. IR 79156A x Vardhan 4.8 39.9** 44.5%* 36.0** 21.3 0.5 10.1* -5.7 345 60.4**  35.6** 9.5*
8. IR 79156A x Akshaya Dhan 3.8 11.2* 13.3* 6.8 19.6 -7.6 1.1 -13.4*%* 28.7 31.2%* 12.7* -9.2*
9. IR 79156A x Rajendra Kasturi 2.4 -6.7 -27.6** -31.9** 17.3  -18.1** -10.1* -23.3** 334 34.7%* 31.4** 6.1
10. IR 79156A x Sarjoo- 52 1.8 -41.4%* -43.8** -47.1%* 204  -25.8** 5.4 -9.8 25.3 17.8** -0.3 -19.5**
11. IR 79156A x HUR-8-1 4.3 59.7** 30.0** 22.3** 24.1 -6.1 24.2%* 6.2 20.0 -7.6 -21.1*%* -36.3**
12. IR 79156A x BPT 5204 3.8 33.9** 14.6** 7.8 21.0 -1.0 8.3 -7.2 35.9 43.4%* 41.1%* 14.0**
13. IR 79156A x RPBIO-226 3.3 14.7* -0.7 -6.5 19.2 -9.2* -0.6 -15.0** 30.1 34.9%* 18.2** -4.5
14. IR 79156A x Type-3 2.1 -17.3* -35.8%* -39.6** 265  22.9**  36.6** 16.8** 20.2 -6.1 -20.2%* -35.9%*
15. IR 79156A x MTU-7029 4.3 46.0** 29.7%* 22.1** 22.4 49 15.6** -1.0 40.7  58.1**  60.1** 29.2*%*
16. IR 79156A x Danteswari 3.2 26.0** -2.1 -7.9 22.2 0.8 14.6** -1.9 385  52.4**  51.4** 22.3**
17.  Pusa6A x IET 21519 2.9 -22.1%*%  -13.1** -18.2**  26.4  151**  36.2** 16.5** 16,5  -32.8**  -34.8** -47.1%*
18. Pusa6Ax IET 22218 2.3 -37.2%*  -30.2** -34.3**  20.6  -10.5* 6.1 -9.1 215 -5.9 -15.6%* -31.8**
19. Pusa6A X IET 22228 4.7 21.9** 42.3** 33.9** 24.2 -2.3 25.0** 7.0 23.0 -13.7** -9.5 -26.9**
20.  Pusa6A x IET 22202 5.2 40.1** 56.4** 47.1%* 24.6 -34 27.2%* 8.8* 389  53.4** 52 7** 23.3**
21. Pusa6A X IET 20524 2.8 -23.8**  -14.3** -19.9**  19.8 -22.8** 2.4 -12.3** 16.7  -38.4**  -34.4** -47.0%*
22.  Pusa6A X IET 21542 5.3 25.1** 60.9** 51.4** 255 8.3* 31.5** 12.5%* 344  13.8**  353** 9.2*
23.  Pusa 6A x Vardhan 3.0 -19.7%* -9.6 -14.9%* 258  12.6**  33.2** 13.9%* 26.2  19.4** 3.1 -16.6**
24.  Pusa 6A x Akshaya Dhan 4.7 27.7%* 42 5% 34.1%* 28.8  25.6**  48.6** 27.1%* 425  93.3**  66.9** 34.8**
25.  Pusa 6A x Rajendra Kasturi 3.1 -15.7%* -5.9 -11.5* 152 -33.4**  -21.2%* -32.6%* 31.6  27.4**  24.3** 0.3
26.  Pusa 6A x Sarjoo- 52 3.1 -15.0%* -5.1 -10.7* 28.8 4.7 48.8** 27.3** 21.4 -2.4 -15.7** -31.9**
27.  Pusa 6A x HUR-8-1 3.6 -3.8 7.3 1.0 20.1  -21.3** 4.0 -11.0%* 335  52.2**  31.4** 6.1
28. Pusa 6A x BPT 5204 34 -7.2 3.5 -2.3 18.3  -20.1** -5.5 -19.1** 37.5 49.9%* 47.5%* 19.1**
29. Pusa 6A x RPBIO-226 2.9 -21.8** -12.7* -17.8** 1563  -32.9** -20.6**  -32.1** 345 54.6**  355** 9.4*
30.  Pusa 6A x Type-3 2.3 -36.9**  -29.6** -33.8** 245 6.9 26.4** 8.2 29.6  34.8**  16.4** -5.9
31.  Pusa 6A x MTU-7029 4.3 17.3** 31.0** 23.3** 265  155**  36.7** 16.9** 40.3  56.6**  58.5** 28.0**
32.  Pusa 6A x Danteswari 3.6 -3.3 7.9 1.5 26.4  15.4**  36.5** 16.8** 36.3  43.5**  42.6** 15.1*%*
Mean 3.6 7.5 9.6 3.1 229 -1.8 18.1 1.0 29.5 235 15.9 -6.3
S.E. 0.1 0.1 0.1 0.9 0.9 0.9 1.3 1.3 1.3
Range 18to -414to -43.8to -47.1to 152 -334t0 -21.2to -32.6t0 16.5t0 -38.4to -34.8t0 -47.4t034.8
5.3 67.3 60.9 51.4 to 27.4 50.3 28.5 425 93.3 66.9
29.1

* Significant at 5% level

** significant at 1% level
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This study showed that, superior performance
for all the characters was not expressed in a
single hybrid combination. However, different
cross combinations were found to be superior for
various characters. These finding are consistent
with those of Sharma and Roy (1996), Singh and
Haque (1999), Binodh et al. (2006), Eradasappa
et al. (2007), Saravanan et al. (2008),
Vaithiyalingan  and  Nadarajan  (2010),
Adilakshmi and Reddy (2011), Kumar et al.
(2012 ), Singh et al. (2013) and Sharma et al.
(2013). This study concluded that the top
heterotic crosses for yield as well as quality
traits, Pusa 6A x Akshaya Dhan (SV= 66.9%,
SH=34.8%) and IR79156A x MTU-7029 (SV=
60.1%, SH=29.2%) more about the further
testing that is required.
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