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'GENETIC ANALYSIS OF FAT CONTENT IN INDICA-JAPONICA
INTERSUBSPECIFIC HYBRID RICE (ORYZA SATIVA L.)
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Abstract Genetic analyses were conducted for fat content of indicajaponica hybrid rice by
using genetic models with genotype X environment interactions for seed traits. The results
indicated that the fat content in rice was mainly controlled simultaneously by seed direct
additive and maternal additive effects, with the former predominating. Genotype X environment
interactions expressed mainly as dominance X environment (including direct dominance X
environment and maternal dominance X environment) and cytoplasm X environment
interactions. Direct and maternal heritabilities were highly significant. The potential values
of parental lines for the improvement of fat content were discussed in respect to predicted
values of genetic effects.
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Table 1 Parental varieties and their fat contents Table 2 Mean values of fat content in
different generations
RUBS & R a & R R BhHEE
Indica Fat content  Japonica Fat content #48 JEWi& & Fat content (%)
cultivars (%) cultivars (%) Generation B/ .
Indica/ Japonica Japonica/Indica
& 645 (Peiai 64s) 132 A1073s 1.61 E, E, E, E,
3168s . 1.02 N422s 145 P, 128 o7 42 164
% 59 Miyang 59) 0.82 T1950 1.56 P, 1.43 0.84 131 1.10
E349 1.22 V1:70 1.05 F, _ 0.84 _ 1.48
Tx-1 1.33 FESuxuan  0.83 F, 129 0.91 1.32 131
# M 56 (Miyang 56) 1.47 H9304-1 1.11

E,= ¥R /K Linshui county, Hainan Province;

] A 1. 5 A 1.27 .
3 Average 20 FHAverage E,= L% = # Lianyungang city, Jiangsu Province
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Table 3 FEstimates of genetic variances and covariances

of fat content in indicajaponica hybrid rices

¥ H/ B8 /K
Parameters Indica/ Japonica Japonica/Indica

HEEMES 2 (V) 0.21%* 6.32%*
Direct additive variance
HEERHFE (V) . 0.00 0.15%*
Direct dominance variance ’
AR FEBRH ZE (Ve) 0.00 0.02
Cytoplasmic effect variance
BT (Vam) 0.00 6.21%*
Maternal additive variance
BHEHTTZE (Vo 0.00 0.07**
Materna! dominance variance
22 (Caam) 0.00 £.63**
Additive covariance
B#¥Z (Coon) 0.00 0.04
Dominance covariance
BEIYE x FEHE (Vag) 0.00 0.00
Direct additive X environment variance
BHEEM x FEHZE (Vo) 0.08** 0.00
Direct dominance X environment variance
ML x IFEB 2 (Vee) 0.04** 0.00
Cytoplasm X environment variance
it x FHEH 2 (Vame) 0.00 0.00
Maternal additive X environment variance
Bk T x FIEH 2 (Vpus) 0.04** 0.00
Maternal dominance X environment variance
e x FE T2 (Capame) 0.00 0.00
Additive X environment covariance
B4 x FHEHFTZE (Coppme) 0.02 0.00

" Dominance X environment covariance

47 % (V,) Error variance 0.00 0.00

ok S EISESRAE 0.01 9 0.05 kP LEFE, BUTH. Significant at the
0.01 (**) and 0.05(*) levels, respectively. The same for Tables 4 and 5.
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Table 4 Heritability of fat content in indicajaponica hybrid rices

1% {438 Estimates of heritability

b3 b/ 8 B/ H

Parameters Indica/Japonica Japonica/Indica
HEBEE () 0.63%* 0.50*
Direct heritability
BRREE () 0.00 0.45*
Maternal heritability
HRRRIER (K 0.00 0.00
Cytoplasmic heritability
B x FEEAEREE (K, 0.00 0.00
Direct X environment heritability
Bk x FRHEIERER (K p) 0.00 0.00
Maternal X environment heritability
ARG x FEEIEMIER (R ) 0.11* 0.00

Cytoplasm x environment heritability

ERARATIRESRORR, Hd Na22s REBRMEMER RE, AL EEmER
RAEHAIE, R N422s MBEBIER. EAMBES M TIRES RN BB ARAE
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Table 5 Predicted values of genetic effects of fat content in parents

HERR 28 Wi {E Predicted values
C
TOSs types Parameters P, P, P, P, P P,
R/ A 0.19* 0.15* 0.62* 0.10 0.48 £0.09
Indica/Japonica CEl 0.27* 0.16 0.00 0.13* 0.18%* 0.16
CE2 0.16 0.20 0.07 0.30* 0.36* .08
/R ) A 1.54** 0.12*%* -2.20%* 0.98** 0.15** 1.36**
Japonica/ Indica C 0.00 0.0t 0.00 0.00 0.00 0.03
Am 0.87%* 3.85%+ -2.28%* 0.91** 0.14** -1.75%*

A, Am 1 C o R EHEMURR. SR mik S MMMBER S, CEl M CE2 4 BIFRERE | (8
MIBK) FIFREE 2 (LR M ) AIR < SFBBRL. P —Ps fEM [ B4 R 50 51 W% 64, 3168s,
T1950, V1-70, FRif1 HO304-1;, X/ MBI 44 h 45504 AL073s, N422s, #5F0 59, E349, Tx-1 fI5H 56,
A, Am and C indicate direct additive effect, maternal additive effect and cytoplasmic effect, respectively;
CEl and CE2 indicate cytoplasm x environment effect in environment 1 (Linshui county, Hainan
Province) and environment 2 (Lianyungang city, Jiangsu Province), respectively. P,—F; represent Peiai
64s, 3168s, T1950, V1—70, Suxuan and H9304-1 in indica/japonica crosses, and those represent
A1073s, N422s, Miyang 59, E349, Tx-1 and Miyang 56 in japonica/indica crosses, respectively.
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