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Combining Ability for Yield and Yield Components in Upland

and Lowland Rice Crosses
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Abstract: The study of combining ability for yield and yield components in upland and lowland rice crosses
was conducted during the rainy season (July 2002 - January 2003) at Agronomy Farm, Faculty of
Agriculture, Chiang Mai University. Six F2 hybrid crosses derived from diallel cross among 4 conventional
upland and lowland rice cultivars namely RD 7, Pathum Thani 1, Jow How and R 258 were planted along
with their respective parents. Results from estimation of general and specific combining ability indicated that
flowering date, plant height, number of panicles per plant, number of good grains per plant and 1,000-grain
weight were controlled by both additive and non-additive genes but additive gene effects seemed to be
more influences than non-additive effects. However, non-additive gene effects were found specifically for
grain weight per plant. Estimation of general combining ability revealed that two upland rice varieties: Jow
How and R 258 performed good general combiner for early flowering, moderate plant height and large in
seed size. Two lowland rice varieties; RD 7 and Pathum Thani 1 showed good general combiner for late
flowering, short plant height and increasing of panicles per plant. Estimation of broad-sense heritability
indicted the flowering date, plant height, number of panicles per plant, number of good grains per plant,
1,000-grain weight and grain weight per plant were rather high for all of these traits. Narrow-sense heritability
values were high for flowering date, plant height, number of panicles per plant and 1,000-grain weight but
moderate values were observed in number of good grains per panicle and grain weight per plant. In
summary, high yielding of upland rice varieties could be developed by selection of promising breeding lines
derived from crossing among upland and lowland rice parents which either of them will provide good

combining abilities of desirable agronomic traits.
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Table 1 Analysis of variance for combining ability of agronomic traits of rice parents and their F2
hybrids.
Traits Mean Square
g.c.a. s.c.a. Error g.c.a.: s.c.a.
Flowering date 285.8542* 25.2121** 0.7053 11.3380
Plant height 275.3572** 30.0271** 7.1730 9.1703
Number of panicle per plant 22.3754** 1.4868** 0.2283 15.0491
Number of good grains per plant 622.2550** 338.1166** 19.1258 1.8404
1,000-grains weight 58.3188** 1.9577* 0.1463 29.7893
Grains weight per plant 4.0179 39.2529** 2.8127 0.1024

*,** Significant difference at 5% and 1%, respectively.
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Table 2 Estimate of general combining ability (g.c.a.) of agronomic traits in 4 parents of rice varieties.

Traits Variety
Jow How R 258 RD 7 Pathum Thani 1

Flowering date -6.2012** -4.8298** 2.3293* 8.7017*
Plant height 6.8967** 4.6152* -4.6265** -6.8854**
Number of panicle per plant -1.6404** -1.3738** 0.4905** 2.5237*
Number of good grains per plant 5.5177** 10.1610** -2.6180 -13.0607**
1,000-grains weight 2.1099** 3.2312* -2.6295** -2.7116*
Grains weight per plant 0.1891 0.2535 0.7303 -1.1729

*** Significant difference at 5% and 1%, respectively.
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Table 3 Estimate of specific combining ability (s.c.a.) of agronomic traits in 6 F2 hybrid crosses of rice.

Agronomic traits

Crosses Flowering Plant Number of Number of  1,000-grains Grains weight
date height panicle per  good grains weight per plant
plant per plant
Jow How x RD 7 -1.1587* 0.7497 0.1994 -17.0420** -0.7878** -4.3397**
Jow How x Pathum Thani 1 -7.5268** 4.2634* 0.5955 -16.6870* -1.8796** -5.4013**
Jow How x R 258 1.3702* 2.2785 0.1160 13.8339* 0.7524* 4.0294**
RD 7 x Pathum Thani 1 0.5701 5.0263** 1.6100 19.4281** 2.0623** 10.2982**
RD 7 xR 258 -4.1295** 1.6675 0.6819* -20.1182** -1.1528** -6.3066**
Pathum Thani 1 x R 258 -3.2687* 5.2096**  0.8405** -13.4915* 0.6005* -3.0517*

*** Significant difference at 5% and 1%, respectively.
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Table 4 Broad-sense heritability values (hzbs) of agronomic traits in 6 F2 hybrid crosses of rice.

Flowering Plant Number of Number of 1,000-grains  Grains weight
Crosses date height panicle per good grains weight per plant
plant per plant
Jow How x RD 7 0.9782 0.9572 0.8876 0.9297 0.9779 0.7589
Jow How x Pathum Thani 1 0.9589 0.9729 0.9164 0.9122 0.9859 0.7404
Jow How x R 258 0.8476 0.8945 0.7266 0.9768 0.9925 0.8659
RD 7 x Pathum Thani 1 0.8984 0.9502 0.9538 0.8578 0.9270 0.8717
RD 7 x R 258 0.9678 0.9305 0.7928 0.8599 0.9868 0.7405
Pathum Thani 1 x R 258 0.9604 0.9455 0.9232 0.8617 0.9926 0.7887
Average 0.9352 0.9418 0.8667 0.8897 0.8897 0.7944

Table 5 Narrow-sense heritability values (

hzns) of agronomic traits in 6 F2 hybrid crosses of rice.

Flowering Plant Number of Number of 1,000-grains  Grains weight
Crosses date height panicle per good grains weight per plant
plant per plant
Jow How x RD 7 0.8725 0.9442 0.8664 0.3150 0.9743 0.5365
Jow How x Pathum Thani 1 0.7753 0.8399 0.9073 0.6039 0.9281 0.4577
Jow How x R 258 0.4128 0.3770 0.5218 0.9140 0.9407 0.8604
RD 7 x Pathum Thani 1 0.8388 0.5310 0.5220 0.7599 0.3084 0.3435
RD 7 x R 258 0.6750 0.8495 0.6980 0.3570 0.9837 0.3021
Pathum Thani 1 x R 258 0.8844 0.7332 0.8664 0.7665 0.9905 0.7117
Average 0.7431 0.7125 0.7303 0.6194 0.8543 0.5353

G
AMUANIANEN AN AL A HALAR
wazasAlsznaunandnunisaniugszndnedgle
wazdnaunauaeil 11HAuinnsdnidenuazns
UFulgeiugdnaiie 11§ anavudiidnuuzang
avFsznaunanAnT Away [HHaNARgs arusnnain
Himm?Tﬂmim'wwamﬁnwmzﬁﬁmn%qmmu@j

o . o o o > 9 v
419l wazamnsaindnmaurinvestna 1w

18

Al aenAREITLUNANITANEILAZINENIUNNTHAN
STty ecotype U8 zﬁfj (2533); Verma et al. (2002)
Faauauurlunisdndenuarnisliuilaaiug Aasvin
nadmiaanneldaninuadenvasdnaidesnis
ﬂi”uﬂ;qﬁnwmzﬁu I waztierielsfAatszaanmlu
NIARIABNEGIEA uazAsiNaiudeyauazAniaen
Snenizn a3 TIng Az TliTAdnau 1 dau
A%El L1 ANHEUENUKAY AIHATUNIURAZNUNIWAD
Amgiauazansnuznisnmunmlunisesia s



anssouslunsnannusivanananuazasAlssnay

NANARSEUINNTN9 LS uaTd1UIRIU

LANANTANDY

u3ysnl angnd. 2537, $19'lne: dTyniuaznis
UFutlpeiug. annuddadg, ngamn. 123
PN,

wWennh Tunen. 2540. n3cnanendnEaeugLLN
NANARLATAN L AWT 1B 090
UFIae]. MM UNUSINNANGATUNNTTUT A
wanenaedeslvd. 76 wii.

AulAT ANNAN. 2536. Tasen1sidadnalsluiam
Aewilenauand wiin 65-83 lu: 1andns
Us2naunIsFuNUINIEITINT9(F04 N3
W duazdnyiailemunn afai 5.
Audidadafwnlanwazaniiinaans
WAFRUNE, NTNATINITNWEET, NPUNNI.

e dawnn, Alos Funda, wild 47704 LATETN
qnanad. 2544, n1sdFudgaRugdalsly
AMAWTERBUAN. N 73-74 1t T1euNA
idelszant 2541, aanTuAdadna neu
FTINTNEAT, NTANN.

QINAAT NTS. 2537, NITNENBAANE UGN
NAKNAMLAZAIALILNALNANARAINNITNAN
Wugd1aszndneanluiiiuazaunnin. dnen
ANUINLANGRTUUNLTUN R WUINLUF e
e o, Wdelusd. 87 with.

Falconer, D. S. 1989. Introduction of Quantitative
Genetics. Third edition.
York. 438 pp.

Griffing, B. 1956. Concept of general and specific

Longman, New

combining ability in relation to diallel
crossing system. Aust. J. Biol. Sci. 9: 463-493.
Kim, H. Y., J. K. Sohn, S. K. Lee and R. K. Park.
1981.

characters of rice plants by diallel crosses.

Genetic studies on quantitative

[I. Combining ability and gene analysis for
days to heading culm length, panicle length
and panicle number in F2 generation.
Research Reports of the Office of Rural
Development, Crop Year 1981. 23: 91-99.

Singh, D. P. and J. S. Nanda. 1976. Combining
ability and suitability in rice. Indian Journal
Genetic 36: 10-15.

Singh, N. K, N. B. Singh, P. B. Jha and V. K.
Sharma. 1992. Combining ability analysis
for yield components in rice. Annual of
Agriculture Research 13(3): 224-227.

Verma, O. P., U. S. Santoshi and H. K. Srivastava.
2002. Heterosis and inbreeding depression
for yield and certain physiological traits in
hybrids involving diverse ecotypes of rice
(Oryza sativa L.). Journal of Genetics &
Breeding 56(3): 267-278.

19



