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COMBINING ABILITY FOR SOME METRIC TRAITS IN RICE

3,8INGH and B .5 CHOUDHARY
Department of Plant Breeding, G.BP.UA &T. Pant Nagar, Nainital 263 145

ABSTRACT

Combining ability and genetic variance were gsfimated through the use of 10 % 10 diallel
eross of rice (Oryza sativa L.} for yield, matunity and plant characters. Both additve and non additive
igene effects were important for the expression of the traits. Parents TR 54 and UPRM 500 were the
best general combiners for grain yield in Fy as well as in F2 gencrations. The best two crosses [ET
4141 x [ET 6288 and UPRM 500 x [ET 6288 which showed high sca effects for grain yield and other
important traits involved both the parents having gmd gea effects.

KEY WORDS :

A sound breeding methodology rests on a
correct understanding of the gene effects involved
among the different methods to assess the
combining ability of parents. The method proposed
by Griffing (1956) provides information on the

performance of genotype in hybrid combinations.

and on the nature and magnitude of gene action
involved for the different ‘traits under question.
Oiallel analysis in rice has been reported by many
workers (Mohanty and Mahapatra, 1973; Singh and
Nanda, 1976; Singh, 1977). The present study of
diallel .cross (excluding reciprocals) aims - at
estimating the combining -ability effects and
variances for grain yield and yield contributing
traits in 10 genotypes of rice and their hybrids.

MATERIALS AND METHODS

Ten parents and their 45 Fj and Fz progenies
were grown in compact family block design in two
replications at J.V. College Baraut (Meerut) during
1986-1987 kharif season. The inter rpw and inter
plant distance were kept 20 cm and 15 cm,

Tahlel. Analysis of variance for combining ability

Combining Ability, Rice, Metric Traits

respectively, Observations on grain yield, maturity
and plant characteristics were recorded on a total of
10 plants of parents and 50 plants of Fi and F2
respectively. Statistical analysis was done on the
basis of plot means following model I method 2 of
Griffing (1956).

RESULTS AND DISCUSSION

The analysis of variance revealed significant
differences among the genotypes for all the
characters. Significant mean squares for general
combining ability (GCA) and specific combining
ability (SCA) indicated that both additive and non
additive gene effects were involved in 'the
expression of all the characters (Table 1).
Consistantly UI magnitude of GCA mean
squares than the respective SCA suggested the
prepondérance of additive gene effects for all the
characters.

The estimates of GCA effects revealed that
parents IR 54 and UPRM 500 were the best general
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Flower- Plant Flag  Width Angle Panicle Panicle/ . ) " Harvest
Source df ing  height leaf offlag offlag length  plant g“.]m yield/ 5'11!! Y g.m' index
(days) (cm) length leaf  leal (em) (No) WOEMt plant panicle yield O
(g) (g (No) (g
General F, 9 70.99* 16920 2070 B.82 471 1556% 2927 27211 16243 12120 009 6232
combining .
abilily F2 B4.82* 48511 4815 010 14470 1261 909 1893 2080 T61.53% SR.00 I26.8R
Specific Fi 45 159243 170294 24161 9821 37.92 8828** 13L.79 25717 S@EE™ 36146 032 2o
combining -
ability F2 146 1Bale™ 29755 032 3[9.84 BE62* 3363° 85.04%* 65.22%7 |0t 238717F FTASI
Emor(Me)} Fi 54 2828 5928 1676 543 18.34 8.85 10472 17346 6247 G384 39 BO.59
. Fz 2422 3612 330 3014 13648 1201 12.01 532 1557 238090 5273 606
geafsca mtio Fy 0.04 0.00 0.12 0.08 12 17 022 0,10 028 .33 0.28 17
F2 .05 0.24 0.16 .33 045 004 027 0.22 .31 039 003 033

* P<0.05, =" P<0.0L
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Table L Estimates of general comhining ability effects of the parents for different charncters

Diays 1o 50% Plant heigt (em) Lengthof flag ~ Widih of flag leal  Angle of flag leal .'I?_"m i.i_lll;:.ll.‘:ﬂ..gllll':.'_ /
Parents flowering leaf (cm) fcm) ) tem)

Fi Fa Fi Fa Fi F2 Fi Fa Fi Fz Fi . “Fz
Govind 4.92%*  GR27* 169 206 301%* 337+ 202°% 0.24%* 130" BA42%* 24B*Y 266"
Saker 4 3074 260 S57TFT L0034 -06%* S303** DE2ZT* 0040 O50%*  2.08% -'II . !ﬂ"_".*" . -ﬂﬂﬂ
Prasad -121%% <]85*= 243 _368%% 156" -1.34** 068** 005 037 092 . ;G.E?" 008
Pant Dhan 4 017 L.52%  2.01% 4667 D447 “2.3%*  D48%* 006 D66 238 -] 487 0.49**
UPRM SO0 -025 007 -408* -Bgd4= 014 055 0.0 0.05  0.59% -138* -043*F" 1.60**
IR 54 L63** 053+ 273 -059* 085* -042** D60 002 -024  2.54% 0.44** 016
UPR79-169 -2.58%* -1.1a%* 061  3.24** _1.76** (85" (.18 001  -D70%* .2.83** 023 . -055%
UPEB 30 0.79*% 039 6.86** 13.08%* 185** -024 032 007 001 -1.38*  .035*  -023*
JET 4141 117 -1093** 067" -638%F 076" -145%* .0.78%*. -0,01 012 271* 026 047
IET 6288 246%  1OT** 089 272%% 097** 224% 031" 009 033 -L13* 119" .063*e
zi £020 £018 *029 £022 £015 £021 £009 006 £0J6 2043 2011 *009
£r gl +030 027 018 001 £023 £032 £043 £009 +024 +064 2017  +0.13
*P<00S; **P2001 :

combiners for higher seed vield in both
generations; their effects, however were lower in Fa
generation. The GCA effects of the IET 4141 and
Fi and Govind in F2 were also positive and
significant. UPRM 500 was also the best general
combiner for panicle numbers/plant and
grain/panicle in F1 and good general combiner for
character in F2. The potentiality of a Strain 1o be
used as a parent in hybridisation or in a cross to be
used as commercial hybrid is judged based on the
per se performance of the parent, the value of the
F1 hybrid and the F2 performance. IR 54 and
UPRM 500 had high GCA effects for seed yield
and positive and significant GCA effects for other
yield components. The parent Prasad, UPR 79-169
although one of the two lop general combiners for
grain/panicle (Fi and Fz) was not a promising
general combiner for seed yield, which may be
because of its poor combining ability with parents
contributing other major yield components such as
grain per panicle and 1000 grain weight. Therefore,
the choice of parents should not be based only on
the combining ability effect of the main component
alone rather its meril in cross combinations for
other important components should also be
considered. As regards SCA effects (Table 3, 4) the
cross IET 4141 x IET 6288 (39.94) was the best
specific combination for grain yield in Fy and it
was followed by UPRM 500 x IET 4141, A bird
eye view of the table 2 revealed that the crosses
with high sca effects involved at least one parent of
high gea effect.

14

The sca effects represenled dominance ant
epistatic interactions which can be related witl
heterosis. In self pollinated crops., however, the
additive x additive type of interaction component i
fixable -in later generations. Among the crosse:
showing high sca effects for grain yield, IET 4141
x TET 6288 and UPRM 500 x IET 6288 involved
both the parents having good gca effects and can be
exploited by conventional breeding methods.
Another cross UPRB 30 x-UPR 79-169 was not
expected to express good scgregants as both the
parents involved were poor general combiners for
sced yield. Similarly the best combinations for
1000 grain weight (UPR 79-169 x IET 4141)
involved at least one parents that had high gca
effect and could produce good segregants only if
the additive genetic systems are present in the good
general combiner and the complementary epistatic
effects in the other act in thé same direction to
maximise the desirable plant attributes. In ‘the
autogamous crops like rice the practice has been to
develop pure lines by the use of pedigree method of
breeding. This approach would however, as well as
by Somal and Banerjee (1986) have revealed the
importance of both additive and non additive
components of genetic variances for grain yield and
other characters. Therefore, breeding technique
which ' involves a short’ of intermating in
segregating generations may be practiced to
isolate high yielding- pure lines in the later
generations.



Combining Ability for Some Metric Traits in Rice 167

Table %, Eslimates of specfic combining ability effecis for different characters

-l’hi'ems ' D;&;il: I_]Sni% Plant height Flag leaf h_:ngth Width of flag leaf ) Angle of flag leaf
' Fi F: F F1 Fi Fz Fi Fz Fi Fz

Govind x Saket 4 311 558  -103% 610 043 037 031 001  -398 1036**
Govind % Prasad 734 433 081 735 043 <117 031 005 439 663
Govind x Pant Dhan 4 1.78 5.50 472 518 193 .28 n.48 0.04 381 -642
Govind x UPRM 500 319 058 814 . 581 248 -596* 140 016 -1.56 19.32**
Govind x IR 54 982* 695 1314 256 051  -458 010 003 676 1448
Govind x UPR 79-169. 046 166 022 922 4.14 1.03 010 -0.11 222 -1671%
Govind X UPRE 30 532 287 -1547* 610 701 474  -118 031 200 347
Govind x [ET 4141 111 341 3331* J33sF |04 2403 327 039 214 5.15
Govind x IET 6288 351 608 627 1318 1.6S 0.74 1.19 012 035  BS7*
Saket 4 x Prasad I8.23%* 17.75%% 2127** 29.12** 259  |082* 265 037  -181  11.69**
Saket 4 x Pant Dhan 4 10.86%* 2541** 3673** 2389** 500  |378** 33| 0.02 297 4.90
Saket 4 x UPRM 500 1078 20.83*%  [9.31** [339*  4.68 303 7.73** 036 222 B.65
Saket 4 x IR 54 13.40%*  1437**  17.60* 22.14** 1048** 691  544* 054 0.06  9.32%=
Saket4 x UPR79-169  2461** 1108 3723** 4731** 280 8§53  494* 036  451* 561
Saket 4 x UPRB 30 2031%* 2029%* 448  1897** 968* 424 265 019 1131*= 315
Saket 4 x IET 4141 O 1260% 1183*t 527  -106  880* 053 260 027 293 6.98
Saket 4 x IET 6288 24.57** 1683** 823 1426** 13:51** 624 . 7.02** 004 S514*  1690%
Prasad x Pant Dhan-4 2490** 17.66** 189  9.64 1250% 899  631** 005 635  16.40%
Prasad x UPRM 500 20.32%* ]7.58*% 19.98%* 28.14** 048* 874  537**  0.17 260 765
Prasad x IR 54 2044%% 2462** - 1177 1489** 718 9.12 494* 015 243 482
Prasad x UPR 79-169 21655+ 2333** 1639%* 1006 380 124 .| 3.4 0.47 289 461
Prasad x UPRB 30 23.36%* 18.04** 40.64°* 2422** 618 795  665** 015 031 665
Prasad x [ET 4141 1223* 008 18.43%* 2518 [1.30% 974 410 0.18 081 7.48
Prasad x [ET 6288 2061%* 2308 21.89** 1701** 201 545  8.52%* 06l 251 12.90
Pant Dhan 4 x UPRM 500 12.94%* [1.75** 2143** [88** 768 520 240 053 010 236
Pant Dhan 4 x IR 54 20.57** 1529%* 2473%* 3906** 568 2001 7.60** 062 022 1253

Pant Dhon 4 x IET 6288 13.78%* |B.00** 32.35%+ 2472** 580 6.70  6.60** 0.32 4.89* B.32*
Pant Dhan 4 x UPRB 30  27.48** 2920** 20.60** 49.89** |568** 74| 431 0.60 447  1536%=
Pant Dhan4 x IET 4141 16.86** 17.75%* 23.89%* 11.85* 280 7.70.  5.27%* 0.08 310 13.69%
PantDhan4 x [ET 6288  22.73** 20.75** 1435** [168* 45] 4,91 1.69 0.59 068 11614
UPRM 500 x IR 54 31.48** 2270** . 7.81  1556%* 14.76%% 14.82** 5.52%* 0.37 -1.52 -5.21
UPRM 500 x UPR 79-169 22.60** 2B.41** 1493 972 439 2245 402 0.46 1.93  [5.07*
UPRM 500 x UPRE 30 - 7.40 1112 34.18** 2289** 628 B.16 323 0.14 222 GA4re

UPRM 500 x 1ET 414} 2678** 10.16** 15.48* [135* 439 0.45 2.69 0,17  10.E5** G
UPRM 500 x 1ET 6288 23.65%* 23.66** 17.19*. 468 12.09** TI6  T.60* 015 7.06" 5.36*

IR 54 x UPR 79-169 15.82¢* 1895 1523* 197 5.89 S8 337 019 426 673%
IR 54x UPRE 30 ~ 22.03** 23.016%* 4248%* 30.64**  6.26 303 Gadrr 0,74 156 528
IR 54 x IET 4141 16,90 19.70%= 22.77** 1810 T.BOY £.82 2.40 0.55 031 9.
IR 54 x IET 6288 16,28 19.70%* ]8.23=. 1243* 709 2053* 13 018 4.89 203

UPR 79-169x UPRB 30  21.23** 2837** 9.10 231 6.39 416 G4 0.09 2.0l 15,07
UPR 79-169 x IET 4141 I5.61% [541** 639 21.76%* 12.01** 495  490** .32 =235 950

UPR 79-169 x TET 6288 14.98**  |3.41  33.85** '4560°* 972 * 13.16* 431* 015 -LI4 932

UPRB 30 x IET 4141 16824 15.62°% 2664 3943** 589  1416"* 560** 004 206 9da
UPRB 30 [ET 6288 13.19%* 12.62%¢ 27.60°* 3576** 609  1337% 452* 023  -185  7.856
IET 4141 x JET G288 3657 43i66**  10.89 022 4.72 3.66 408 il 3.76 -9, 80"
Sij . 4B as3 709 553 377 529 214 J076 394 23

Siji - Sik 720 666 1042 813 554 777 315 1581 579 34l

Sij - Skl 686 635 994 775 539 741 300 1508 552 125

“Ps00s: " P<00L.
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Table 4. Estimates of specific comhining nbility effects Tor different characlers

- Panicle Pamicle / 1000 grain - Grain yield/ Cirain / fl]ilr_:‘.l::g'jr:ﬂll' Hnn?:ﬁ.; .'
Cross length (cm)  plant (No.)  weight (gm)  plant (gm)  panicle (No.) -~ yield (gm) dindcx{m

Fi R B B B R R R KRB R R B P

Govindl x Saket 4 099 213 496 064 135 275 -563 108 285 -BI5 -0.05 055 . 043 -300
Govind x Prasad 217 026 682 -1.23 1185 217 1503 -328 0018 -082 -0.09 247 755 041
Govind x Pant Dhon 4 246 084 401 -1E5 319 146 455 029 -152 -B53 032 38 476 - 604
Govind x UPRM 500 134 204 742 104 <1643 -LI1 1146 306 <504 7.3 007 -322 1330 329
Govind x 11t 54 0.46 007 453 393 2164 204 1028 179 135 2463 011 302 1798 629
Govind s UPR 7v-169 013 336 486 093% .039 146 7.23 [608% 7.93 2034 025 898 -5:73° 1918~
Govind & UPRB 30 075 045 263 -060 2273 109 -092 162 -348 B59 026 485 730 395
Govind x TET 4141 082 -020 1153 268 1635 -178 1169 -L12 626 1263 010 0,18 7084 325
Govind x IET 6288 121 046 057 -0.0 -301 388 -005 -057 397 -1215 0DJ0 248 1464 320
Saket 4 x Prasad 024 421 298 206 -1626 542° 260 7.67° 1343 4B 044 693 855 1658*

Saket 4 x Pant Dhan 4 146 479* 305 083 056 221 6GIl 425 989 413 011 923 1276 504
Saket 4 x UPRM 500 g42% 050 173 043 614 063 -DBD -170 1426 2579 022 568 1350 -0.90

Saket 4 x IR 54 554% 813% 009 172 5475 329 -105 675 326 2329 062 943 1351 1579*
Saket 4 x UPR 79-169 421 284 1453 272 3548 321 2840 604 1235 RI™ 049 1439 526 9.87
Saket 4 x UPRB 30 534% <149 703 508 389 184 1673 258 £93 275 085 877 930 645
Saket 4 x IET 4141 275 775** 219 610 1523 4.46* 786 -3.66 518 TH™ 029 -176 584 025
Snkel 4 x 1ET 6288 629 592® 373 418 4085*¢ B.13** 061 .87 ‘939 @007 044 480 764 JRT
Prasad x Pant Dhan 4 S.13** 392 244 685% 2606* 613 528 187 526 4% 022 739 689 462
Prasad x UPRM 500 S09 6.13** 733 335 1494 554% 586 242 17.04* 1603 023 364 1493 (287
Prosad X IR 54 . 071 225 348 364 @2 171 1311 337 1764* 1513 009 10,10 3.64 587
Prasad x UPR 79-169 638% 446 082 514 2598* 113 707 017 322 865 046 256 239 345
Prasad x UPRB 30 200 6.13** 032 2.10 4910' 325 490 371 431 2559 056 843 -2.56 6.04
Prasad % IET 4141 242 688%* 051 -098 2423* 538* 103 546 456 -236 010 1389 947 833
Prasad x ET 6288 046% 404 553 -189 3535 354 728 100 1276 2784* 025 456 1176 929

Pamt Dhan 4 x UPRM 500 -6.20° 421 -680 072 -1572 384 228 650 -7.89 192 0.9 13.J4* 414 533
Pant Dhan 4 x IR 54 9.42%+ 584* 1065 1.01 -9.93 500* 1653* 246 11.10 1092 035 339 1684* 12.33
PantDhand x UPR79-169 2.09 3.04 1648 351 3381 892 2798 025 15.18% 30.13* -002° 185 2209 891
Pant Dhan4 x UPRB 30 171 771** 1348 -0.02 804" 854** 1582* 529 1876* 4688 (.18 1023 864 8.00
Pant Dhan 4 x IET 4141 363 446 515 -160 3705 1.67 1244 -145 1601* 1942 027 -181 568 979
Pant Dhan 4 x IET 6288 217 5.13* 049 7.97* 44" 334 -1.30 658 1172 1163 017 1435= -10.02 875
UPRM 500 x IR 54 088 254 123 301 6144 4.42% 501 L2007 947 /O™ 0.6 2085 839 13.58
UPRM 500 x UPR 79-169 804** 575* 557 -098 SLI9* 384 7.01 079 1256 579 023 58] 7.4 566
UPRM 500 x UPRB 30 5.67% 742** 10,07, 497 -7.68 696 1700 7.33* 1464* 1604 064 156" 118 1275
UPRM 500 x IET 4141 409 2.17 1573 489 -16.94 509° 3559 358 B39 2500 027 464 1222 1454
UPRM 500x IET6288  2.13 434 1478 197 656 4.25% 3178 212 560 1579 038  7.81 -548 450

IR 54 x UPR 79-169 517 238 253 008 301 500° 217 424 756 629 014 3431434 066
IR 54 x UPRB 30 5.79% 754" 1253 176 B60 213 065 429 614 1054 020 943 1039 825
IR 54 x IET 4141 871%* 329 269 081 3223 775% 878 104 1539 3L.09* 028 239 1343 10.04
IR 54 x IET 6288 225 646" 1073 026 485 542% 193" 458 1110 1579 044 856 1022 5.00

UPR79-169x UPRB30 196 375 586 126 1685 0.04% IS11* 358 1072 1279 027 11.89. 7.14 1983
UPR79-169 x IET 4141 088 650 -7.96 0.68 -051 567** -12.26 933** 247 -120 025 435 766 8.62
UPR 79-169 x TET 6288 5.42% 3.67 -942 026 2410% -1.15 -1601* -5.12 268 1800 0.1 -4.47 1747¢ 341
UPRB 30 x IET 4141 700 3T -B96 264 1910 020 8Q* 412 406 1504 001 -476 1622* -129
UPRB30xIET G288  554* 334 -842 122 1673 -003 -1667 -357 426 1575 006 -6.10 180" -0.83
[ET4141 x IET 6288 746™ 209 1673 1068 514 809%* 3984 1667 501 629 040 208 -9.94 295

T 274 232 942 319 1243 202 728 363 736 1391 1.82 668 826 7,17
Siji - Sik 403 341 1385 469 1783 312 1072 554 1081 2044 267 933 1215 1054
Sij - Ski 384 325 1321 447 1700 297 1020 509 1031 1949 255 937 1158 1005

*P<005: *P<O0L
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CHARACTER ASSCCIATION AND PATH ANALYSIS IN
SORGHUM (Sorghum bicolor)

‘ N.SENTHIL and S.PALANISAMY
Department of Millets, School of Genetics, Tamil Nadu Agricultural University, Coimbatore 641 003.

ABSTRACT

Sixty sorghum hybrids along with sixteen parents were studied in summer for genotypic
correlation and path analyses. Grain yicld exhibited a strong positive association with seedling vigour
and 100 grain weight but a weak positive association with panicle length at genotypic level. The path
analysis revealed that maximum direct effect on grain yield was exerted by panicle length followed
by seedling vigour, 100 grain weight, number of leaves per plant and L/B ratio.

KEY WORDS :

The expression of complex characters such as
arain yield depends upon the interplay of a number
of component attributes. Knowledge of correlation
between yield and other plant characters is helpful
in selection of suitable plant type. When more
characters are included in correlation study, the
indirect’ association become complex. In such
situations, the path co-efficient analysis is helpful.
Selection on the basis of direct and indirect effects
is much more useful than selection for yield per se.
Hence, study was undertaken with diverse
cytoplasmic hybrids to study the correlation and
path co-efficients among yield and its components.

Sorghum, Correlation, Path analysis

MATERIALS AND METHODS

Sixty hybrids were obtained from crossing ten
diverse cytosteriles with six testers in line x tester
mating design. The sixty hybrids along with sixteen
parents were grown in a randomised block design
with three replications in summer 1991,
Observations were recorded on five random
competitive plants in each of the parents the Fi's in
each replication. Correlation co-efficient (Johnson
et al., 1955) and path co-efficient analysis (Dewey
and Lu, 1959) were carried out.

Table 1. Genotypic correlation co-effecients between different pairs of characters

R Days to 50 ' , Number of ;
Yield S:;::(:::g A p:: ccnf ':: ?;':t l;:nm;:‘c leaves per LB ratio 1?;5::“
flowering plant
Yield ! 0.4939%* 00807 02085  02739* 02127 00335  04242%+
Seedling vigour I 02063 0501  -02169 - -0.1284  0.1167  0.5851%*
Days to 50 per cent flowering 1 0.0626  03529**  0.8499**  .0.1040  -0.1079
Plant height I 0.4373% 02245 02889 03129
Paniclé leagth I 0533200 00992 02172
Number of leaves per plant 1 -0.1686 -0.0497
L/B ratio 1 (LO3KT
100 grain weight 1

*P=005 **P=001



