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GENETIC ANALYSIS OF FAT CONTENT IN INDICA-JAPONICA
INTERSUBSPECIFIC HYKRID 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.

Key words Rice (Oryza sativa); Indicajaponica hybridization; Fat content; Genetic

analysis; Genotype; Environment interaction

JER SRR SRR AR RS RAYE R, REEFCHHAEL, BXRE
BiaRN 1.6%—3.6%, KEFSHY2%—3%. FHAZFOASAEESE S MHBHFHER

ER&EBiEREAA" STELMBILEUTES (97A008) Fhb.
* PR ARt BT/, Recent address: College of Life Sciences, Hubei University.

199708 —25 (iR; 1998—03—09 1



348 Pl WA Y F 1] # 6%

#2326 MERBRMEEER, BTRT I MEGHERFH—R(F,HF) KW SEHNRMIE
B, LR SR ELAS AR BT AR RO BT th A JLEIN, T EL AR L e A R AR A R &
B, BEEEINCEIFTHRFLAOMSER., FCRABEZEESY X FE AR M
FHARBAAERIOT xRl 8 T A B 24 3 RE K AE B & B A0 B AR SR e AT T 5T, DA HEE XA
HKE 5 BB R R — E M AR 3
1 MRHHT

iR igit 1994 £ 8 H, H®A 4 MHRBBEBEATREGER, 4 MHBEHFM 4 MER R
FRiER AR (% 1), $& NCII IR/ EAUE MR 235 A, 1994 4F 12 A 1995 48 3
H, SREEBEEKMILFERBMAEEEAME, BHLEY, 2KEE, 8D 31T, 8715
B HEEEE—BROKBEFEARBT, EMBERBTHACNAR, UEER—-FHEOHE
HEBBIEA, FAMFMF. RARKHEEDFRESRESTHE.

gttt AEEEREE EEAREMMFHREERTS, HRNSEETUT S
#: | MINQUE (0/1) 5B @&y EMhh X4 &, HMifiitass, MABITmENE
(Adjusted Unbiased Prediction, f&# AUP ) it & i84&3 )%, #3 Jackknife B E M RD
WHEMIMEMRERE, A DEHTREERY.

2 HBREHW
2.1 FEEARELFTNRIRE
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Table 1 Parental varieties and their fat contents Table 2 Mean values of fat content in
different generations

KR G &R BRI G EBU&R " -
Indica Fat content  Japonica Fat content AL IERi &R Fat C"memﬁi@
Iti o iva; o Generati H & I
cuttivars (%) cultivars (%) eneration Indica/Japonica Japonica/Indica
IR 64s (Peiai 64s) 132 A1073s 1.61 E, E, E, E,
3168s . 1.02 N422s 1.45 P, 128 107 142 164
#MH 59 (Miyang 59) 0.82 T1950 1.56 P, 143 0.84 131 L10
E349 1.22 V1:70 1.05 F, _ 0.84 _ 1.48
Tx-1 1.33 FriESuxuan 0.83 F, 129 0.91 1.32 131
# M 56 (Miyang 56) 1.47 H9304-1 1.11
= Linshui ty, Hai Province;
P-4 Average 1.20 S Average 1.27 E,= # B Linshui county, Hainan Provin

E,= {L 7% = ¥ Lianyungang city, Jiangsu Province
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Table 3 FEstimates of genetic variances and covariances

of fat content in indicajaponica hybrid rices

2% /8 B/ A
Parameters Indica/ Japonica Japonica/Indica

HEmMEFE (V) 0.21*+ 6.32+*
Direct additive variance
HEEHNZ (V) . 0.00 0.15**
Direct dominance variance
HMa R BT 2 (Vo) 0.00 0.02
Cytoplasmic effect variance
BT E (Vaw) 0.00 6.21%*
Maternal additive variance
B REHF 2 (Vo) A0 0.07**
Maternal dominance variznce
ME 2 (Cana .00 -6.63**
Additive covariance
BHEWBFE (Corw 0.00 0.04
Domiazail® covariance
HEME> 3855 52 (Vug) 0.00 0.00
Direct additive X environment variance
HEEH x 3 HFE (Vo) 0.08** 0.00
Direct dominance X environment variance
MR x FHHE (Vep) 0.04** 0.00
Cytoplasm X environment variance
BEME < FEFTE (Vans) 0.00 0.00
Maternal additive X environment variance
R R X FIEH 2 (Vome) 0.04** 0.00
Maternal dominance X environment variance
mtk x FEHHZE (Capams) 0.00 0.00
Additive X environment covariance
B x FEHFZ (Corpme) 0.02 0.00
Dominance X environment covariance
F4H 2 (V,) Error variance 0.00 0.00

** 3R RTE 0.01 F0.05 kT LEF, BUIFH. Significant at the
0.01 (**) and 0.05(*) levels, respectively. The same for Tables 4 and 5.

WA, BRERTESERERMEARER, FEREREHELEEEREE (W) Y
ERAERER () 5 EEREREFEEAEERER (Wop) MEMETHBRIEE (K, .
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WAEY. fEH/ERAGD, BHERAEERIEELEERBAER, HEEUMTIAN
SEFEITHOR . BeSh, MU x FEEAERERRET «=0.05 WEEKT, RUEXNENEE
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2.4 BEZEEITH %4 MERTWAKED FMAIBER

% 5P T RARAS % % 2‘: & m Table 4 Heritability of fat content in indicajaponica hybrid rices
BHENARRRETNE, & e
*ﬂl/ BERAGYH, EFREAMNBHSR Parameters Indica/Japonica Japonica/Indica
BERRMBENMETEEIEEN L8R 0.63** 0.50*

. o Direct heritability

ﬁﬁﬁ*ﬂzmo u%ﬁﬂﬁ‘ﬂﬁgﬁﬂg ﬁﬂﬁ!f?*(hzu) 0.00 0.45*
BHME, BIEE 64s fEFALLLA Maternal beritability
3168 BYF, ENHEBMEHET SR 000 000
PEERENESRER. HMNER  HEx SRIAERER( ) 0.00 0.00
= \ Direct X environment heritabilit
A, BLTI9S0 MEEMEBE go Garw e ng 000 0.00
BKRK, HASMBTEENH® % BZ Maternal X environment heritability
HR, FAHFEHERGORHE, £ OREOTRLERER (K o1 0.00

Cytoplasm X environment heritability

B/ HBAe+, WIEBATRA
EERELEAMTENSEORR, HP N222ss RARAWEEMENRE, mMHEREEmHER
FEHRIE, B N422s @@ AER. WA ASd W TR SRR RBBRAMRKLE
R, HHR ST EBMEMN S bt 8 IR0 & Bl WA KNG TR mER AT
H, BARHRMBAD.
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Table 5 Predicted values of genetic effects of fat content in parents

HERT &% FW{E Predicted values
Cross types Parameters P, P, P, P, P, P,
/g 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* 0.08
B/ . A 1.54** 0.12** 2.20** 0.98** 0.15%* 1.36%*
Japonica/ Indica C 0.00 0.01 0.00 0.00 0.00 0.03
Am 0.87** 3.85** -2.28%* 0.91** 0.14** -1.75%*

A, Am fl C 4 JIRSEHBEMMERE ., SikmMERERMMARE: CEl # CE2 4 3IR7EFE 1 (8
HBRK) N 2 (IHERM ) MAKRME < FFEBEE. P —Ps 70 / BERH 4 4} 5 B 3% 4R 64s, 3168s,
T1950, V1-70, #3%F HI304-1; 7EBE/ MIBM & 4514 A1073s, N422s, B M 59, E349, Tx-1 f#¥ M 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,—P; 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 japomica/indica crosses, respectively.
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W, BREFTRORETRAG, HERARBBAFARBERSHAER. BN
MiEBRBRFHTHER, HlERATHEZESMRERA (RASER. SAHEKBERRMKRK
ER) WA, FANOZFEAGEHETH. AREHBEEHRENER, BHTREK
RRER. APRMEREY, ENELMHRRXAGS, BEREHSRORE, RRETH
FERBRERN, WRETHEERREREN, UEERENERE., BEEZNMS KRN
WEBRMERR, TWEMERESHFERENTHMEMER, B DOE o FR R g
P &R, BAFEVERG, BHARORETEZRERES, FNOFEESNRER
Bz, AHRAEH/ ERASPRASENHRIEGRRE, MHRADEER < FHEEHE, X
HABREBNAAERENHASEHRHOFATATER, EXBH &R EERRMEMLY
FIRBALAFRRBE .
&% 30k

1 EE, EX@, HXE. KRR ARIBN A RETIR. MAEER, 1983, 10(0:452-458
XEM, REX. BERAERLBENAXERE. LEREXEFPR, KBLIATHAZ EEL. 1990, 55-60
REE, Fik, KW, THREBRKRAENWSHE. LHkERE, 1935 10:1-3
HHEA, FEZ/, RPTF. WERFH—RNEFZERAEFERROZHRS. BE, 1990, 123):7-10
B, BRFE. HNBZRZKBEAEERA, JOKR ANBASHENARFRENE. PEABNE, 1992, 64):
187189
RE. IIGRAEBEERRM SR . LR KEFEMR, 1994, 20(6):551-559
RE. BEENT < FREERENHRTRESBERASTE. BEFM, 1996, 23(1):56—68
AR, BM&FSSTHE. AR flkHRt, 1985
Zhu J, Weir B S. Analysis of cytoplasmic and maternal effects. I. A genetic model for diploid plant and animals.
Theor Appl Genet, 1994, 89:153—159

LV T - I S ]

LY=T - RN



