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COMBINING ABILITY FOR SOME METRIC TRAITS IN RICE

5.5INGH and B S.CHOUDHARY
Department of Plant Breeding, G.B.P.U.A. & T. Pant Nagar, Nainitol 263 145

ABSTRACT

Combining al. ity and genetie varienee were estimated througl the use of 10 x 10 dinlicl
cross of rice (Oryza sativa L.) {or yield, muturity sand plant chamelers. Both additive and ron udditive
gene effiects were important for the expression of the traits. Parents IR 54 and UPRM 500 were the
best general combiners for grain yield in Fi as well as in Fa generations. The best two crosscs [ET
4141 x IET 6288 and UPRM 500 x IET 6288 which showed high sca cifects for grain yield and other
important traits involved both the parents having good gea elfects.
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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 (raits under question.
Diallel 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 F) and F2 progenics
were grown in compact family block design in two
replications at J.V. College Baraut (Meerut) during
1986-1987 kharif season. The inter row and inter
plant distance were kept 20 cm and 15 cm,

Table 1. Analysis of variance for combining ability

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 1 method 2 of
Griffing (1956).

RESULTS AND DISCUSSION

The analysis of variance revealed significant
differences among the genolypes 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 larger magnitude of GCA mean
squares than the respective SCA suggested the
preponderance 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

Flower- Plant Flag  Width Angle Panicle Panicle/ ;ﬁ::g l::’:r; ;:;::Iudt: BE:ET:LOJ‘ H.:m'cﬁl
Source df  ing  height  leal  offag  offlag length  plant weight  plant  panicle  yield Inﬂl:.'t
(days) fcm) length  leaf  leal  (em}  (No) ) @  (No) ) (<
Geéneral Fi 9 70.79% 16920* 2970 882 471 1556* 2027 27n11 16243 12120 0O0% 6252
combining )
ability Fz B4E2Y 465117 4B15 010 14470 1261 0.09 1893 2089 76153 SEO0 12685
Specific Fi 45 150243 1724 24161 9§21 3792 BR.2B** 13179 TR gHte 3p4a0 032 36T
combining .
ahility Fz IBAl 4G (AR 207567 032 319.84 BE62** 33637 ESHr 452000 (M TRTIT KTARTL
EmoriMe) Fp 54 2828 5928 1676 543 1IR3 BES 10472 17346 6247 6384 301 BUSY
‘Pz 24722 3612 2300 304 1364E 1201 120) 5 1557 200 5273 608
gealsea ratio Fy 604 000 012 008 012 047 022 010 028 03 02 0N
Fs 00S 024 ‘046 033 045 044 027 022 031 030 b0i UH
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Table2, Estimates of general combining abillty effects of the parents for different characters -

thof {1 Width of flag leaf  Angle of flag leaf  Panicle length
Parcals Dﬁﬁ::ﬁﬁ"i% Plant heigt (cm) Lc?;f {c m}ng ( cm;"g € 0 (em) -
Fi F2 Fi Fa Fi F2 F| Fz o F3 |

Govind 492  §R2*T  169**  2I6%*  A01re 337+ 2.02%, 0.24**  130*%  B42% 248 2.667*
Saket 4 A7 2600 577t 003 -1 06%* 313 -082%* 004 051** 208* -110%". -0.8D
Prasad 21 -185%* 243%% 368 -1.56** -134*¢ O68* 005 037+ 092 -D27* 008
Pant Dhand 017 0520 210 466 Q44 2.3 04R* 006  066%* 238 -1A4B** 049%
UPRM SO0 025 0n7T 408+ RER4*™ 004 -055* (IO 0.05  0.59** L8 043 160
IR 54 L63%T 0537 2730 .059%  045**  -042%r 060 002 024 L2.54%F D44 006
UPR79-169 -2.58%* -118** 061 3.24% -1.76** 085" 018 ol 70 2830 D21 0550
UPRE 30 .79 039 686 13.08%* 1.85** 024 -032** 007 o001 -1.38* 035 023"
IET 414/ Sl Lloare D67TF 638** 076 -145% 078 -0.01 042 271 026% D47
IET 6288 2464  |07**  -089* -272%¢ 097t 224** 031** 009 033 -LI3* 1.19** .063**
2 +020 +£018 +029 £022 £015 £021 +009 006 016 £043 =001 2009
BiEi 4030 027 4018 £011 #0231 £032 +0I03 £009 £024 £064 017 £0.13
*PL005; **P=00

combiners for higher seed yield in both
generations; their effects, however were lower in F2
generation. The GCA effects of the IET 4141 and
Fi and Govind in F» were also positive and
significant. UPRM 500 was also the best general
combiner for panicle numbersfplant  and
grain/panicle in F1 and good gencral combiner for
character in F2. The potentiality of a Strain to 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 top gencral combiners for
grain/panicle (Fi and F2) was not a promising
general combiner [or 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 [ET 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. '

The sca effects represented dominance and
epistatic interactions which can be related with
heterosis. In self pollinated crops, however, the
additive x additive type of interaction component is
fixable in later generations. Among the crosses
showing high sca effects for grain yield, IET 4141
x IET 6288 and UPRM 500 x IET 6288 involved
both the parents having good gea effects and can be
exploited by conventional breeding methods.
Another cross UPRB 30 xUPR 79-169 was not
expected to express good segregants 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 gea
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 the same direction to
maximise the desirable plant attributes. In “the
autogamous crops like rice the practice has been 1o
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 technigue
which involves a short of intermating in

© segregating generations may be practiced to

isolate high yielding pure lines in the later
generations.
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‘Table 2. - -Esﬂmales aof spechic combining ability effects for different characters

Pl D;’:;:ﬂ? Plant height Flag leaflength ~ Width of flag leal  Angle of fag leaf

: By F2 F F3 Fi Fz Fi Fa F Fi
Govind x Sakel 4 301 558 -1038  -610 043  -037 031 001  -398 1036
. Govind x Prasad 34 433 081 735 043 -117 031 D05 439 663
Govind x Pant Dhan 4 178 550 472 .50 393 028 048 004 -381 642
Govind x UPRM 500 309 -058 -804 . 581 248 596 140 006 -1.56  19.32*=
Govind % IR 54 982* 695  ILI4 256 051 458 010 003 676 1448
Govind x UPR. 79169 046 .65 .22 922 4,14 1.03 0.10 011 2731 -|6T]=
Govind x UPRE 30 532 287 -1S47* 600 701 474 LIS 031 201 317
Govind x [ET 4141 LIL 341 3331 1335% LI4 2403 327 039 214 515
. Govind x [ET 6288 .35 608 627 13.08* 165 074 119 012 035  8§7*
Saket 4 x Prosad 1823% 1775%* 2127** 20.2%* 250  1082* 265 037 181 1169
Saketd x PantDhand  19.86** 25.41** 3673** 2389* 509 [1378* 331 002 297 490
Saket 4 x UPRM 500 1078 20.83** [931** 1339* 468 303 773 036 222 865
Saket 4 x IR 54 13400 1437%%  [7.60° 22.14%% [0.18** 691  S44* 0S54 006  932%
Soket4 x UPR79-169.  2461** 1108 3723** 4731** 280 853 494* 036 451 56l
Saket4x UPRB30 +  2031** 2029** 448 1897** 068¢ 424 265 019 1131** 315
Saket 4 x IET 4141 1269 1183** 527  -106 880* 053 260 027 293 698
Saket 4 x TET 6288 (2457 1683% 823 (426 1351%* 624 702 004 SM4* 1690
Prasad x Pant Dhan-4 2490°* 17.66** 189 964 1259% B59 63" 005 635 1640
Prasad x UPRM 500 2032%* 17.58%* 1998** 28.14%** 948%  B74  53T** 017 260 765
Prasad x IR 54 20440 24,62% 1177 1489 T8 902 494% 015 243 482
Prasad x UPR 79-169 2165 23.33** 1639** 1006 380 124 344 047 289 46l
Prasad x UPRB 30 2336%* 18.04** 4064%*% 2422%* 618 795 665 0I5 031 665
Prasad x IET 4141 T 1223* 908 18.43*% -25.08%* [130** 974 410 048 081 748
Prasad x IET 6288 2161** 23.08% 2189** 1701** 200 545 852** 061 251 1290
PantDhan 4 X UPRM 500 12.94%% 1175%* 2143** Ig£** 768 520 240 053 010 236
Pant Dhan 4 x IR 54 20.57*% 1529%* 2473%% 39.06* 568 207  760** 062 022 1253

Pant Dhon 4 x [ET 6288 13.78** 1800 3235*v 2472* 580 670  6.60* 032 4.89%  B32*
Pant Dhan 4 x UPRB 30 27.48** . 2020** 20,60 49.89** [5.68* 74l 431" 0.60 4.47 1536
Pant Dhan 4 x [ET 4141 ~ 16.86%* 17.75** 2389** [].B5* . 2.80 770 527%= Q.08 510 13.69%
Pant Dhan 4 x [ET 6288 - 22.73** 20.75** 14.35** 11.68* 451 491 169 0.59 .68 1Lel*
UPRM 500 x IR 54 31.48** 2270** . 7.81 1556+ 14.76** 14.82*+ 552** 037 -§.52 <521
UPRM 500 x UPR-79-169 22.69** 2841** [493* . 972 439 2245 402 0.46 1.93  15.07**
‘UPRM 500 x UFRB 30 740 1112 34.08** 2289** 628 B.16 323 0.14 222 G4
UPRM 500 x IET 4141 26.78* 19.16** 1548* 1135 439 0.45 269 0.17 1085% G44**
UPRM Eﬂﬂ x IET 6288 2365%% 2366% 17.19% 468 1209 706 760 015 06t 536°

IR 54 x UPR 79-169 I5.82%% 1895 1523 797 5.9 3.B2 aw 0.19 426 673
IR 54 x UPRB 30 ° 22.03** 23.16%* 4248** 3064** 626 303 644t D74 3.56 5.28*
IR 54 x IET 4141 1690°* - 19.70** 22.77*% IR10%* 7.8%* 6,82 240 0.55 031 S0
IR 54 x [ET 6288 16.28%* 19.70%* 1823 1243* 7.09* 2053 131 D.18 4.89 203

UFR 79-169 x UPRB 30  21.23** 2837** DD 231 £.39 416 G4drr D9 201 1507
UPR79-169x IET 4141 1561** 1541** 639 2L76** 12.01** 495 490 032 235 990
UPRT9-169 x IET 6288  14.98%* 1341 33.85%* 4560t 972 13.6* 431* 0.15 4 BaIe
UPRB 30 x IET 414 1682%* 1562** 26.64* 3043** 589 l416*t 560°* 0.4 206 S
UPRB I0xIET 6288  13.19** ]2.62* 27.60** 3576** 600  1337*  4.52¢ 0.23 -1LBS 76T
IET 4141 x IET 6288  36.57** 43.66** 1089 022 472 3.66 4.08 0.11 176 9B

Sij 489 4.53 1.8 553 n 529 214 10.76 Ju4 P ¥
Siji - Sik 7.20 .66 1042 £.13 5.54 177 115 15.81 5.4 Jal
Sij - Skl 0.86 6,35 9.94 1.75 529 741 300 15.08 552 3.25

*Pe005 **PsODL
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Table 4, Estimates of specific combining ability effects for different characters

Panicle Panicle / 1000 grain ~ Grain yield/ Cirnin / Biological Hmml ;

Cross length(em)  plant(Mo)  weight {gm)  plant(gm)}  panicle(No.)  yicld (gm) index (%)

Fi Fa Fi Fa Fi F2 F F2 Fi F2 Fi F2 F1 LF!

Govind x Saket 4 009 213 -496 D64 135 275 563 L0 285 815 -005 055 043 300
Govind % Prisad 217 026 682 -1.23 1185 17 1503t -328 0018 -0.82 -0.09 -247 755 -04l
Govind x Pant Dhan 4 788 084 -401 -185 319 |46 455 029 -1.52 -8583 032 AlE 476 6
Govind x UPRM 500 134 204 -742 1.4 -1643 -LI1 -1146 -3.06 -5.14 7.13 017 -322 1330 329
Govind x 1R 54 046 007 453 393 2164 204 1028 179 135 2463 001 3.0 1798 629
Govind x UPR 79-169 213 238 486 993 939 146 723 JGOB* 793 2034* 025 B9 -5.73 1918
Govind x UFRB 30 075 -045 -263 -060 2273 109 082 162 -348 859 026 485 730 355
Govind x IET 4141 082 -020 1153 268 1635 -178 1169 -1.12 626 1263 010 018 084 -3..15
Govind x' IET 6285 121 046 057 000 -3.01 388 005 057 397 <1215 Q10 248 1464 320
Saket 4 x Prasad 024 421 298 206 -1626 542* 269 767 1343 ME 044 693 BS55 1658
Saket 4 x Pant Dhan 4 146 479* 315 093 056 221 611 425 982 413 000 923 1276 50
Saket 4 x UPEM 500 ga2e* 050 173 043 6la¢* 063 080 -170 1426 2579 022 568 1380 070
Saketd x IR 54 5.54* 8.13* 0J9 172 S475** 329 105 675 326 2329 062 943 1351 15797
Saket 4 x UPR 79-169 421 284 1453 272 3548 321 a0 604 1235 AP 049 (1439% 526 9.87
Saket 4 x UPRB 30 534 .149 703 518 -389 184 1673 258 893 275 085 &77 030 645
Sakerd x [ET 414) 275 775* 219 610 1523 446 786 -366 518 3PM 029 -176 584 025
Saket 4 x TET 6288 6.29* 592* 373 4,18 4085 BI3* 961 187 939 4200 014 439 764 RO
Prasad x Pant Dhan 4 8.13* 392 244 685 2606° 613 828 187 526 4% 022 739 639 1462*
Trasad x UPRM 500 500 613* 733 335 1494 554% 586 242 17.)4* 1613 023 564 1493 1287
Prasad = |R 54 071 225 348 364 425 171 1301 337 1964% 1503 009 1000 364 587
Prasad x UPR 79-169 6.38% 446 082 514 2598 113 70T 0.7 322 -865 046 256 239 345
Prasad x UPRE 30 200 6.3** 032 210 4900 325 490 371 431 2559 056 843 -256 6.04
Prasad x IET 4141 242 6ER*™ 05 D98 2427* 538* 103 546 45 -236 0.0 1389 947 £33
Prasad x IET 6288 D46** 404 553 -1.B9 3535+ 354 728 LOD 1276 2784* 0325 456 1176 920
Pamt Dhan 4 x UPRM 500 -6.20% 421 -6.80 072 -1572 384 228 650 -789 192 019 13.14* 414 533
Pant Dhan 4 x TR 54 942%* 584* 1065 100 -093 500* 1653* 246 1110 1092 035 339 J684* 1233
Pant Dhand x UPRR 79169 2.09  3.04 1648 351 T381* 8924 2798 025 15.18* 30.13* 002 1.85 22.09% 8,91
Pant Dhan 4 x UPRB 30 171 7.71% 1348 -0.02 804drv BS540+ [SE2* 529 1876 4588™ (.18 1023 864 8.00
Pant Dhan 4 % [ET 414 163 446 305 -1.60 306" 167 1244 -1.45 1601* 1942 027 -1.81 568 079
Pant Dhan 4 x IET 6288 207 S5.03% (W19 7.07% 4@ 334 -130 658 1172 1163 017 1435 -10.02 875
UPRM 500 x IR 54 088 254 123 301 Glad= 442+ 511 12007 947 3809 (.16 208%™ B39 1358
UPRM 500 x UPR 79-169 B.04** 575* 557 -098 5LI9** 384 7.001 079 1256 579 023 581 714 566
UPRM 500 x UPRB 30  5.67* 7.42%* 1007, 497 -768 6.06%* 1700™ 7.33* 1464* 16.04 064 1SE8™ 118 1275
LIPRM 500 % IET 4141 400 207 1573 489 -1694 500* 355 358 539 2509 027 464 1222 1454
LUFRM 500 x TET 6288 213 434 1478 197 656 425 3TWE™ 212 560 1579 038 7.8 548 450
I 54 x UPR 79-169 517 238 253 <008 300 5000 207 424 756 629 004 343 1434 0466
IR 54 x UPRB 30 5.79% 754 253 176 860 213 3065 429 604 1054 029 943 1039 825
IR 54 x [ET 4141 Br** 329 269 -0 3@ 775 873 104 1539* 3109 028 239 1343 1004
IR 54 x IET 6288 - 225 646" 1073 026 485 542° 190 458 1LI0 1579 044 "8.56 1022 500
UPR79-169x UPRB30 190 375 586 126 [6E5 9.04% |511* 3538 1072 1279 027 1189 714 fom=
UPR79-169 x IET 4141 0.88 650** -796 068 -051 567** -12.26 933** 247 -120 D25 1435 766 8562
UPR 79-16% x IET 6288 542 367 -942 026 2410¢ -1.15 -1601* -5.12 2.68 I_E.ﬂﬂ 011 447 1747¢ 341
UPIRE 30 x IET 4141 700 317 -896 264 190 -0.20 -IBE* 402 406 1504 001 476 1622* -129
UPRE 30 x [ET 6288 554* 334 -B42 122 1673 -003 -I667T* -3.57 426 1575 006 -6.10 1B01* -0.83
IET 4141 % IET 6288 746 209 1673 1064 -5.14 509 3004 JA6PY 501 629 - 040 2185 094 2465
Sij 274 232 %42 309 1203 212 12 363 736 1391 182 668 B2 .07

Siji - Sik 403 341 1385 469 1783 312 1072 554 IDERD 2044 267 983 1215 1054

Sij - Ski 384 325 1321 447 1700 297 1020 509 1031 1949 255 937 1158 1005

* Pz 005

epsn0l.
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CHARACTER ASSOCIATION AND PATH ANALYSIS IN
SORGHUM (Sorghum bicelor)

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 yield 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 ]'JB ralio.

KEY WORDS :

The expression of complex characters such as
grain 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 yicld per se.
Hence, study was undertaken with diverse
cytoplasmic hybrids to study the correlation and
path co-efficients among yield and its components.

Table1. Genotypic correlation co-effecients between different pairs of characters

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 sixieen
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 Fy's in
each replication. Correlation co-efficient (Jehnson
et al,, 1955) and path co-efficient analysis (Dewey
and Lu, 1959) were carried out.

' . to 50 . Number of .
Yield sxsf p;::cc.n; ht:lni:t I:::;:f leaves por - L/B ratio IT:?; g
L Nowering lam
Yield 1 0.4939** 00807 (L2085 0.2730* 0.2127 L0335 04242
Seedling vipour | -0.2063 £1.1560 12169 01,1284 16T 058514
Days to 50 per cent flowering | 00626 0.3520%  OR409** 00D 01070
Plant huight | 04373** (02245  [L2889* (3129
Panicle length ! 053320 00092 02172
Humber of leaves per plant ! ADAGEE  -DIINT
/B ratio | 00887
104 gruin weight o

fP=005 **P=001



