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1.1 ##

AMRXATHERBERZERERNN O MNBEATRAMMBEMHRRER®) W2
SAMERAWHEISANBISAHNHISA ZAFAV2AE5A B ITA;
5ARHKE R (R):T49. W R 2-2,26715.102.1391,

1.2 RBigit

1994 U L RAFR RFRMKE R XA NCIH ZERITEH LK AEGOX5), %\
ER3RHM—AE, M RF), 1995 1996 FRF 454 A .F MIREL RF, HMETH L
RV K¥ELREG, WEHIN4A2SHBMH.5 A2 SBR,BAHE,THE N 20 cm X 20cm,
BHAXF 24 Bk,3KER ., AN/ NX ERATT,WMHE 8 #% F, 3 RF, ##k L g3
FE, RREDFMFEEMF. UL LKL F, MEZZ BC,(AXF)#F, KA A% ERFX
HERSECOV BEREBEE (mg, PREBKXPHNHBERERD AP ERIBESEOFE
BHAEEHFER/ELE FHER.

1.3 &ZitawAE

REBRFBERBEEROCD - FRENER T BT ERER 5 IR EH ER N AR
RS, FH - FPRILTERE B ARENEEAEAGRSIERERRABETIRNR
HE5REEEBMMTTF2RERES, RICRAZREEBECSH THIB BB H
EMUEROFERH . RAMINQUE(DAH FRHEBERARIE(VORESTNE, £
REHHFE(CHOBRTEMMNY B ANRELSBEEIBHERY FET REER
CION:oE-20 5 8-

K A Jackknife EMBEE AR S HAFHBPHTHE TREEFESEMFENE
M ERMITEPRER. FERBNEZEMITRE CIES BERMNKMAE IBM PC il
Li#fT.

2 GRESH

2.1 *EMPZAHAANHEARERERR
HAEFAMEZHGHARERBARBERSE HERBEAB/ELESERK T
HERABEINTERI ARIT P TUELHSEAMHZEANBERERFEERANER, T
RUEBBK, UANELAANBARBERTE . BEARBEH. B/ EILESHERE 1995 £
1996 4E 9 2 714> 513X B 0. 338%.0. 040mg.0. 019 F1 0. 295%.0. 049mg.0. 019, MF
BERE,1996 EHEEANBAMMERI KT 1995 4., X MERLHAWBRKESH/ME
ERERHA S IMHAAGFEANRERNEPEEEERKRER.
2.2 HESRHBH
HEARUERNEHREEBNFES B BERNSFENEETEIBAFRT =
SEMEITEFIT X 2,
EEHBERERRANBE TR P, EBMHE VO RKEEETE V). BRI N
(Va)BRBEABHEFZ Voo, BEAFZV) BEME Vi) RBEEH T Z (Vi) B
BRI RBEKY,EART =AEEIER . 40K 5 E A AR 0B 2 i 8% 3800 AT A
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Table 1 Range and mean of 14 parents and 45 crosses for lysine traits of rice
1995 1996
Generation HEAMIE R R /R WE HERYE HE R #/EWE
LC(%) LI(mg) RLP LC(%) LI(mg) RLP
E¥:S 0.244~0. 582 0. 045~0. 085 0.021~0.040 0.264~0. 559 0.056~0. 105 0.017~0. 036
Parent (0. 392) (0. 064) (0. 028) (0.411) (0.077) €0.029)
F, 0.183~0.563 0. 036~0. 091 0.014~0, 038 0.234~0.584 0.039~0.111 0.019~0. 037
(0. 381) (0. 062) (0. 026) (0. 393) (0.073) (0. 026)
F; 0.239~0.450 0.039~0.078 0.018~0.036 0.231~0. 555 0.038~0.113 0.017~0. 045
(0. 356) (0.061) (0. 027) (0. 378) (0.074) (0. 029)
RF, 0. 288~0. 686 0.047~0. 112 0.021~0.053  0.237~0.570 0.051~0. 111 0.018~0. 043
(0. 400) (0. 069) (0. 030) (0. 410) (0. 083) (0.031)
BC, 0.257~0. 846 0.042~0.123 0. 020~0. 045 0. 241~0. 853 0. 050~0. 156 0. 020~0. 047
(0. 463) (0. 075) (0. 031) (0. 430) (0. 078) (0. 029)

DEB AR F HFHE . The numbers in the brackets were the mean value

LC =lysine content, LI=lysine index, RLP=ratio of lysine content to protein content. The same as below

%7 BARERUERBERENFRREERNNNS 25 REITH
Table 2 Estimation of variance components for genetic effzcts arid genotype X environment interaction ef-

fects on lysine traits in indiza rice

B mmmar  sumnsy s/sse 2X mEmam mEeE® W/EHE
LC(X107% LI(X10™%) RLP(X107%) LC(X10—%) LI(X10—%) RLP(X107%)
meter meter
Vao 0.568" 2.838" 0. 000 V AcE 4.504** 0. 000 10. 605*
Vo 0. 999" 0. 0600 0.579* VioE 0. 000 0.631* 0. 000
Vae 4.072" 0. 000 1.297* V aeE 0. 000 0. 000 0. 000
Ve 0. 000 0.884* 0. 000 Ve 4, 046" 0.213* 2.660"
Ve 6.482* 1.921* 0.092** Vee 0. 000 0. 685+ 3.175*
Vam 0. 000 0.371* 0.024" VamE 0. 000 -0, 000 1.392*
Vom 0.378% 0.111* 0. 356+ VmE 4,233"* 1.448** 2.410* "
Ve 1.842* * 0.677" " 0.813**

MRk 0.10,0.05 # 0.01 BEKF. FH.T " and" * were significant at 0. 10, 0. 05 and 0. 01 level,re-
spectively. The same as below. Va,= embryo additive variance ,Vp.=embryo dominance variance ,Va.=endosperm addi-
tive variance,Vp.= endosperm dominance variance,Vc= cytoplasmic variance,V am = maternal additive variance,Vpm=
maternal dominance variance,V s =embryo additive interaction variance ,Vpog =embryo dominance interaction variance,
V ace =endosperm additive interaction variance,Vp.e=endosperm dominance interaction variance,Vcg=cytoplasmic inter-
action variance,V amg = maternal additive interaction variance,Vpme= maternal dominance interaction variance and V.=

residual variance

FRBERSEFHERN, —_FEEERBNUEREREZNEA . APRERBEA KK
BHOEEIL AR, BB EVat Vo) HBEFHRUTESR Vo=Vt Vo +Vat+
VoetVe+Van+Vou) B 46. 32 KK ERE X /R ILENEMEBE AR, BRN £
g Ve 89 24. 645 BRBM M BABER S BOEEE /D, NG Ve B 12.54% . BT IE.E
L gmmaGEERRE BN UERNBEREREAN . ARABREEREFENE
RN EHEEREIERARERORA A PRERS BB/ ELEXH N ERURE
HEFESINAIEBRETEEFEViet Vo) 3G EEFTZEE Veie=Vae+Voe+
Vaet Ve +Vee+Vame +Vome) B 35. 23% 1 52.39%. iﬁﬁ@?&ﬁﬁlﬂu&ﬁi%iﬁiﬂiﬁﬁ
RE i Vel 48. 64% AT EAE T Z 005 Vel 21. 20% . B, ZH KB EE A
RN BABERERVEMERERYN.
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2.3 B FEA . ABRRNESEREENEN

HTEERURE R ZB TR TL . 40 MR A0 A 4 B 38 1% 200 A B 30 38 . 4E O
Em, BHARERTUS PRSI EERERGOMNELERER R . KPP rGERT
ARFEFHTHROEREMAAMNREATE - BEXETHERE, EX-FETHTEE
BB TURBENBEEREGE RO H#HTEHN, B, RES M BEEH XN BT
H—HHRENTBEESBRELRERPHHENERSE, U TRAEEFHRHOE,

NEIBERSTHNERZA FERSE . BERBER B/ EHEERPBEMEER
N B B9 A2 b n R B VR SO 4 W A& 4 B3R B 0. 410,0. 525.0. 061 1 0. 166.0. 070,
0.648, HPBMEMABEAHMEMEREURIE . ERAREA G THEERERET ;M
B/ BELHEERMU R, HERBRESZRRBERRNEW. ELBREED B
BREE BERBER B/ EWME 3 MRS F DM E %R rE=0.239" ") B fE &
(ht=0.290" " )M I BIEFE(RE.=0.056" )W ., EABREEIFTHNEREZN . HERS
BRE/BLEP RS e HIEB 0.166° F10.453" " BRUBEEREEL £,/
BMEMERERON B ARAEERERERE=0.070") . KERER 2 T EIHERE -
B mTHERSE BEREN. B/ S EERO L BERGLHAL98E, 2553
0.576.,0.595#1 0. 700, H Xy 5 T UREMEIUEZm A TN HERETEHERETES K,
HE/EHEEROEB S LRI R GO,

%3 BAREREROBEESRETNH

Table 3 Estimation of heritability components for lysine traits in indica rice

. ¥ E it ht . H{E] h
. e % hl . e fe % hée
s HEARTE HREMRER B/BEHHA L. BERYE BEARKE #/FEHRHA
Heritability Heritability
LC LI RLP LC LI RLP
hE, 0.021 0.290" * 0.000 . héoe 0.166" * 0. 000 0.453" "
hE. 0.150** 0. 000 0.056" hi.g 0. 000 0. 000 0. 000
hE 0.239"*  0.197*" 0. 004" hég 0. 000 0.070" 0.136" "
him 0. 000 0.038** 0.001% hie 0. 000 0. 000 0.060" *

h%=general heritability A4z = interaction heritability , A&, =embryo heritability , A%, =endosperm heritability , A2 =cyto-
plasmic heritability , A% =maternal heritability , A4, =embryo interaction heritability , A%z =endosperm interaction heri-

tability , A2 =cytoplasmic interaction heritability , A%,z =maternal interaction heritability

2.4 HMBRTBBABERMEREHEX ST

MTEAERNEAXRAN-REBEER, - EHRAFEEFARBEMERE . HL
BAZ BB N e R FL 40 B B A AR SR 4 BB AR MR R 4 A B 4 RO DA R 3R
BB, BEH T ENA#H—S B AMMN T ES R, AT H— 5 RRA R
PSS ik

LRERLZIA . BRABARSBSBEARBEE BEARS RSB/ F L EURAERE
BEB/EREERENERRB T EYRIBEEFKF . BATUERRAE PR — £
BCRBEKF,. RUAXLHNZEFESE Y S M IE @5 mHE 4, E KB & ET
MURMAGEO. FHEINEREAAHNBEKTFHOEANRRES T Z. RABEEENLY
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EBEBUHEASTERW . HAXETURNASRBUBATBE/ATHBREARS
B OBERERULS/BE, XEUR SRS EMRREER DT UmAF A, 6
BREELRERZZOKBASHRE. BF KM 75 2 36871 I i 208 18] i 48 56 4 7]
PATR 6 S 2 2 E AR K B A BB A8/ R E M B ER M T 2 WA
ARBERTE BERBEEERNFANEERAEABLS/ELE, B8 2FEKFK
FE 04 B PR B O 22 00K B, R B 4 A O ] A SR AR TR B R B R R KRR
BHER., R4PRABFKRTFHOBEMEEESTZURAATRAARBRBERSEM
BEREREIBERBERNH/ RILE. BEMNBERS B ZEXETUREEKRTL
Bi/EWE. o, AER 4 PE AT RUR B S Bt SRR AR R AR T R R R
BEARSESHEAMENIBEARSESH/BEHE REARERSH/EHLESRIER.

£ 4 EABARERAMNBEHAESIR

Table 4 Genetic covariance components among lysine traits in indica rice

HEARYE HEMRIE BAMEH HEAMIYE HE€sd ?ﬁﬁ;ﬁﬁ?ﬁ
E E I 3 5 i5
2.9 = HEMER B/BEhHE W/ Ehe DHE ﬂi’;ﬁéﬁ‘ﬁ ﬁ/ﬁ?ﬂ’ﬁ ﬁe/ﬁjﬂ:fﬁ
Cov LC&LI LC&RLP LI RLP Cov LC&3! LC&RLP LI&RLP
(X107 (x16°1) (X0~ (X107 (X1073) (X109
Co 0.170  0.951 0. 898 C. —0.132 —0.045 —0.753
Cho 0.028 0.008 0.729+ Caok 0.037 0.057**  0.340° "
Coo 0. 004 0. 008 0. 049 Cooe 0. 001 —0.005 —0.135
Che 0.043 0. 005 —0.848% Chet —0.136*  —0.109*  —0.988"
Con 0.002 ~0.009 —0.016 Coee 0. 064" 0.028" 0.671+
Ce 0. 098+ 0.035+ 0.448+ Ces 0.003 0.002 0.111
Cam —0.024*  —0.008% 0.164 Came —0.032+ 0.004"  —0.294%
Com 0. 004 0.002 0. 048 Come 0.080°*  0.032**  0.620"

Cov = covariances ,Cg = genotypic covariance, Cao, =embryo additive covariance,Cp, =embryo dominance covariance,
Cac=endosperm additive covariance ,Cp. =endosperm dominance covariance ,Cc =cytoplasmic covariance ,Cam=mater-
nal additive covariance ,Cpm=maternal dominance covariance ,Caor=embtyo additive interaction covariance , Cpog =em-
bryo dominance interaction covariance,Ca.e = endosperm additive interaction covariance ,Cpeg =endosperm dominance
interaction covariance ,Ccg=cytoplasmic interaction covariance ,Camg =maternal additive interaction covariance , Cpmg =

maternal dominance interaction covariance ,C.=residual covariance

3 it

RARRSXEYR TN FTER> BAHARBEABRYNAREDTEDEHRHE—
PREFRKFARARTRR YHERTERE B TFTAMEAETNRNBEREED X
FREFHEBEKMNBE MR . SALTRAEEL. ERTFHEDPAFERA, KT EAMH
ARMTECGH), -~ EHREERARERNBERNSEMIEEDRH FHEERY
B (Yermanos %,1962; Thomas %,1973;Zhu %,1994)°2~ | MEXRSEKEYRMEL
MABABP BAMNHNEEZHERAERN FPRNREERTHEA,8~15d BF Al LR
B, TEFERRKBRARKEZRIAINETRR 4B ARZE (R IR K EEZ R

BR.BARRARSY, R _BEEM=ZFEEANREZAAERNER BH™EH
FEABYFIREFRTREBIMAHAA D  BIRWEILN L E N EER A &R
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R EEERNRASIHRERE T KA ZGEEI LR 400 TR _F&
BRBEENKNBEREATUERBRBARTESFERN RIS, —FhERERN &L
ERMAFEAERAYTHEERBEILTHEARSE BERERAB/ ELESERY
R B, T — R 28] 4 2R R R B B 3 RO A R 2 B A 2R o B R EL
mBHENR, AERAEAEYFEREXMERE T RBL K 2R R T R A e
BUERLMEREERXATPHHENERE, HBEMBAIEFERFHIEX.

BTSN T XM RBRRERSTERA B EE, 3#TRK TR0 L f 3
BB AT RIRA LB . 24— A8 BT R R DA A 4 3850 0% #0 40 I B0 3 E D 3 BRI 1K
mAERMAMFEREREEN, AEREZRMEAMHTREERSE RN B, HEHSEH
BREBKBEERNEERALETEETURBHENBR., KT BN T - LR EREM
T A BB 547 60 8 B HOR O 638 , 7 R P AT AR A (] — B Bk b SR AT @ BR 4 0T I AR BB A 4R
BT ARSE R, T XE T LR A0 00 0 B LA B R O IR B R o £ AR Lt £ R
FESEER T RAMEG LA TSHANE S8, W R R EE N ER TN
o BRTRKRGRKNEEERZ 0, R AR SRR E 89480 % ¥ 45 50 R & 7 45 2847 )
BEETUREBRFNERBER. BT E5EZMHIERXE RTOMES NP ELFL RS
AR, ARERVETEIEAGLER BEYTFHNaRERAGHEN, MBS
HAEEZRMEHE XSRS HEH R EERFTHEEE WESHRBRSHRMEE.H
I FEAT A IR A5 A 2 2R PR BN 9 4 A S RE BT RE OK B MR 0B AR LR HEBR SRS R A
BHHEMN EEREZREFRN TR RBEFHERHRE.
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Analysis of Genotype X Environment Interaction Effects
on Lysine Traits of Indica Rice

Shi Chunhai  Zhu Jun
(Dept. of Agronomy,Zhejiang Agricultural University,Hangzhou 310029)
Yang Xiaoce Yu Yungui \
(Dept. of Soil Science and Agricultural Chemistry,Zhejiang Agricultural University)

Abstract Analysis of genetic effects on lysine traits in indi-a hybrid rice { Oryza
sativa L. ) was conducted on two year experiment data by usiny the full genetic mocdlel in-
cluding embryo,endosperm,cytoplasmis an:d maternal effects and environznent interaction
effects on quantitativz (raits of seeds in cercal crops. Thae results indicated that the diploid
embryo genetic effects were imporiant for all lysine traits as well as triploid endosperm,cy-
toplasmic and diploid maternal plant genetic effects. The embryo effect on lysine index
(LI) was higher than that on the ratio of lysine content to protein content (RLP) or lysine
content (LC). The environment interaction effect of different genetic systems could signif-
icantly affect the performance of lysine traits in 7ndica hybrid rice too. The common nar-
row heritabilities were more important for LC and L1, while interaction narrow heritability
was important for RLP. There was significant embryo additive relationship between LI
and RLP,significant embryo additive interaction relationships for LC and RLP or LI and
RLP, no significant relationship between LC and LI.

Key words Indica hybrid rice; Seed embryo effect; Heritability; Genetic variances

and covariances; Lysine trait



