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1 #EdnnE
L1 ZEHZUIAP). SHHE AMP). “hi 1 5 AP,). VoA (P). HTH 1 5 A(Py)
A 3 5 AP 6 TIB A H R (CMS) B T49(P,) . M & 2-2 (Po) 1 26715(P)
%3 MBHME R (R)BR (6 x ) ATLMFIZRZE. 1991 FREMET BT AL K%
HETRRF, 4 0 | AW, S H 2 A&, B, 17800 20 x 20cm, #/MXFh 36
BOESE 2, RSN RBAT, BUR ] 10 BERR F, LW F T, T
1993 FEFEABHASLRBERKEAT TR (PC. %), 100 KT HEARER
MRS S (PL mg) . $IEER SR (LC, %)F 100 RSk o 098 2 M H & s MK
B(LL mg) S E ST, B EE R AEGWE 2 MEE.
12 RARGREDF FERRIERB SRR M FER ), 2 B AB6ET T
BRI,
T 121 K MINQUE(0/ 1)%&%%&&&9#%1111&7&%(1") FpFREFE (V). B
T E (V). BIEEHEE (V,,) . f Tt 58 iR 8 B 2
(Cypm) T T B 5 R BRSO A5 7 22 (Cp p,,) AR 2 (V)5 T H EH
i ELE, EEEEEPIERAT ZEHERR. &fﬁﬁﬂ*ﬁ R NE AR, 5
A L R R
122 FiiE% %M AN (Adjusted Unbiased Prediction, Ak AUP ) RN & 78 4
SR (R R P R (B (R T TR A28 (B -+ S MR B S R (), SRR LR /R O 1,
HELNFMHGERNASEHRI, R Jackknife SEMEFH AN EASH AT
AYEFT R TE A 2R BIEHUS R BIEHY B RRERY, ’
LHLRBE, B CIBEHE NGHHKRFE IBM i&fﬁ%&ﬁtgﬁﬁv‘r
1 BRSHH
21 RekE#RDFREREER
BrERLAMREANNEEREZN. ¢ MHNAFT R I MERRTHE
AR & RN 16.67%(12.99—18.31%) 1 14.13%(11.95—16.39%) . B HIEH A
310.8mg (282.6-—333. 1mg) # 251.7mg(229.1—277.6mg) . ME M &5 4 0.606% (0.491—
0.687%) 1 0.529% (0.427—0.651%) BB &M 15 B 9 11.3mg (10.0—12.5mg) # 9.4mg
(8.2—10.0mg); F;, PR TFHEARER. EOAME. BEARE BORAMEH S5
%F 16.27%.315.3mg. 0.589%F1 11.4mg. REHHNE. FER KEXHNEFHEF, #
FELHEHER EMHESBA AAERNBRERG TR A, F, MEERZEA
FE. ARG 4 M ERERDREEREN, JURBAETRYUEE 15 A M3
B A BE £ 26715 4T,
2.2 BENZEMHFEIBNGE
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53.95%F1 64.70% (% 1). XWT R EERKE TS 2 (V) ST £ 7,0,
BEBHEFE (V) URBARERNFTRHEF £ (V) WEERBEATE. X&H,
BTRTEATUEEEHES R RAES KB BEA%ERNEORSRN
HOBRHBHBERENEE., BTEARSBOMET R FEEFE, SOl st&Eay
DEEFEARSE B )RRt Reint &8 @0 F B4 h 2, RREERRERE),
VIR AR N . BEEANERTRBE AT, WA MF B AR RS, BRERE
ARARNEAFEYR. MEREDITE (C, L., IEHHERBER EH, XA TG
MR R A RS R AE A R RA R T M.

R MBRERERER ST ISRy 2 BIEHH

Table1 Estimation of genetic variances and covariances of nutrient quality in fadice hybrid rice

& % EEL g 2am nEm oERiY
Parameter »C !Ein(x 107% #R(x10% u
_ Pl LC

HERETEY, 1275" 6.098" 1.100° " o
HERBFE Y, ' 0 318" 3416°" 1.394""
HEmRiE v, 02527 0.018"" (13 & R 0
BHBHNIE v, 1.242°" . 58757 oo 0
MEMFE C, 11347 0.087""° 0.977°° 0
BEBAEC, | o 0 0 0
My, 0.228"* 3.040" 07713 0.506° "

* x 1%k B K E; at 1% significance level; Bt JE ¥ 50, df= 50

R 1 OFERRN, FTREFN R WEK PRE RS B AR )
R, 4 51 o BB T E I 95.42%71 100.00%, HEBHBEAT. FXRANIM
FM AR BET E (V),) U RBERIE R iy 2 (V) i kikerx, B
I, W F, R ARK AR A BB RME BRI # e BR E R TR,
BT BT EPH TR E0 R (V) N E, BT AR F AR RS 2%
F,#TPHEsRANEMER. EmESY L RERS BT INETZ(V,) R
BEMETE (V,,) L RMEB T E (C, ) T RACERBE KT, IRAKRSEY
EHBER SR, ENEFESTRREFENSRNRAUNRALER T, BEMNSE
RN EREERR BT T R, : .

HIA Ze 32 REAE KR IR B R HARER T 32 2 it fE 300V T B 1651, 0 B 2 B SRR MR
WM. ERKTEV)NSERBEKT HEALRIETEEAS, SR ERER
i AR E R B ACHY  $ .

23 BILRALER

WAL AT Bt — 4 M8 R F il AR (1)) AR R A R (7). KREERR:
BT MERESOH BARY R, BORER. BERTBSHERNH T HERERE(R)
41353 0.361,0.040, 0.276, i & ActibRik 14 3 (42) 5+ 5124 0.207,0.0230,0.159, HE X
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BEEKT., AFHFMEFEVIRTREMESN 2 (V,,), 8 L3RRI R L
FEROIEERE., EEATEKERS. AT BHES £ 5 BRI EMN 99.07%,
TAE 257 o AR/, BRIy A2 A 1, AR/, T 7E BUE R TS B P 1
RMBIFERY , RAX AR R A SRR, ¥ MERHER S
HHEETHB, UEAEEYE. ATFEORSEASER S RNLESESHED
0.570 Fl 0.440, B LIAHABAE 29 £, #H B - HR AT I e A DU R IS R R
HHE T LI SRARH AR

24 BERN TN .

| PilfE T 20 R B ENBRET MR —5 40, 7 IBTR 3 S B R R
B, TREZTRFHFIPHE,

BHASBAEE BRERAT TSR (4,) 5 8EA RN ER R (4m) MRE
(F2)RW, I AREERS, B 9TA M 1 5 A Hf# 3 8 A 26715 HFHRAT
Bl BT ARBRNELESR, o LH A, VA, T49 FINE 2-2 %5 AkN4
HAEREBEFEORSR, BTHEEEESBHEBENBAY Dm, =-5315" ", #
BORSBERARBENRHGERNRE. HPZAF 1S A VA HEISAN
B 2-2 26715 % S A EAFAR TR SRR, i ~LH A MIFF/EH I a8
HEERE, ERGEEABMEBY (Dm) R, BUITA/ 26715 A% 1 G A/ WE
2. R 1B A/26715. VA / BB 22 M 3 S A/ TOS S MEHFEFE
MY, T2 97A/ TO. L% A/ T49, ZfLE A/ 26715 A
VoA 7 26715 SEANIFF R fm a ik B 430N . RO RAEERSD, IﬁTZD;nH

=84.042"" MY Dm, = — 273856, MAEBIE LA SIFE B IR B E K AT AR

FAE R BARRES. R4 BERNFMMA (Dm) RY, 2 9TA/ T49. B
97A / 26715, AL E A/ 2671S. “hE 1 S A/ T4, " A1 B A/ MR 2-2. ~ 1l
15 A/26715. VoA 7/ M. 2-2 WiHE 1 S A/ T49 HIidE 3 B A/ T49 % 9 MASH
BARRBTLESSMELRER N -AF A/ T49 A4S HBREEQ R
. : '

SRR RO N A B 5 SR (IR TN R A, IR RORY Am,) R0,
W 1S ARKE IS A ST TEFRETUEBHENEXPRER S BN EEX, 5E
F T49 ML REBE R & B, Fh 7SR INE R, RER VoA LA B K
M R(R2). EEANN S, BRARTRERNGBAYD <0, BXEIELT.
HELBELTLHAABARS BERTRAR TRFAHFAE. E-F 15 A/ MR 22
HEMPRELE 0.04" , HRBEHTEHZMMNAHUEEEASEEN NSRS TR, X%E
FHE, T oLE A/ T49. ZLE /26715 F3 VA / 26715 S A4 W &0 B LR AR
&8, ERERERERE, ATFYD, =-5.548" ", RO BB KR PR B
ENTEMMTRBES Kb - AB 1S A/ MR 22 HATMESINEEEEH
(oY), ALK A/ T49 H 4 PR N RR AR B EK LA RMA (0.6767) , RHAF T
RNV AT L4 B s R S L0 0 A A B R TR 3.
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Table2 Predicted genetic effects of nutrient quality characters in indica hybrid rice -

- £ ¥ P, P, Py Py Py Py Py Py Py
Parameter| (i=1) | (i=2) | (i=3) (=4 i=5 i=6) G=7Y | {i=8) | (i=%
PC
4, 028" | -0.26* 019 [.-060°°| 055" | 04377 | —0.64"" | 045" | 050"
Am, 0.18° | -0.18* 013 0407 03777 | 02977 —043°7| 0307 | 034"
Dy —0.22 1.41° | —1.86* | —0.65"" | —0.53 | —0.52° 0.06 -1.58" | —1.43"

" PI
4, 021 6.66 -1.71 1.5 —4.61 .71 435 12.42 ~5.70
Dy 239 6.10 ~7.05 15.73 297 -2.18 14.45 27.01 24.64
Am; —0.14 4.45 -5.16 1.01 ~3.08 | —449 2.91 g3l +| -381
Dm;, —2963" | ~088 |-3339° |-3446" |-1551° |-157m1  {-2606" |-4406° |-74.17°
LC
4, 0.00 —0.01 0.00 —0.02" | 0.0 001" [ —0.01* | —001 0.0
Dy -0.02* 005t | —0.05" | —0.02 0.01 0.00 0.0 007 0.02
Am, 0.00 -0.00 0.00 —0.01 0.01* 001" | —001* | 001 0.0l
LI ) .

Dy -120 -0.10 106 - | —047 | —007 | —0.22 —0.63 —le4 | 078

H:dpdm, D, A Dm, 53BN FMHER, SRR MG, Fols B MR Ak kol S BN,
+oeFls s RH 10%EREAE SRBERYN BB EAF, ABHEN 50
Note: A;, Am;, D, and Dm,; were direct additve effect, ma-tema] additive effect, direct dominate effect and ma-
ternal dominate effect, respectively.
+, * and. * * atthe 10%, 5% and 1% significance level, respectively. df=50

EBERNMEAMER (R 3) R, B 97A B 1 B AL BRI S AL26715
VA T49. W 2-2 RBEMMBRFEED R BAOREE K A T49 TRIR XM
NEE R THRRS 1 S A, 26715 1 VA, T49, MR 22 NILE ik A 5 58 7 o e A
EMBENEER. ZRHASHERGHEHRS, LUHH 15 A/ 206715, HF 3 8
A /26715 B WA 7 26715 SHEAHE, TUREREBARESRAMER SR, T
VyeA/ BB 22 S44NeBEMMEXPRHEQRBRMEARS R, SdLfk
BMaRFE 3 b AU B, B0 Z5, i 1 B A 26715 REMERDER
¥ OHERBEWMABER. FEHAT. ERXAeF. BRTIE A/ 26715 5H#F 1
B A/2715 HERRABRERBENERK, 57514 19.23%H 19.02%, BEEXRE

CWRME (3.44° ) BEE KT, BERMTMEATIE 107, EHERAE - 44FR
BEANNFEREARAE. THE AL — SRR PIEERRNER. B,
LB S (R R A S WA R AL R S S A A TR
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#3 MBRERERH F, R E IR LR B (5

Table 3 Genetic effects of nutrient quality characters of parents and F, in indjca hybrid rice

HEAR
THE ﬁ ® MR 2-2
CMS Characters T49 26715
Cezao 2-2
PC -243°" -2.90°° 160"
B 97A PI 36.15"° 90.83 ~24.98
‘Zhenshad 97A LC —0.10% 024" 0.09*
LI —1.80 -2.87 243
FHEECMS ' a #4 Crosses
PC 090" " -1.08" —0.40 .2.98"
PI -23.38 40.82* 43.58 59.79
Lc —0.06 "—o.os . —0.08"* 0.04*
LI -3.50 —095 -1 —0.85
PC 0.18 -3.54* -1.09" -1.07
ZAWA Pl 46317 19.59 71.69" 47.36
Edinging A |°  LC 0.1t 007 —o0ps* v =000
LI —0.14 1.29% -1.10 —0.50
BC —0.80 —0.39 0.65 3.99""
IAW18A Pl =87.99 21.79 55.74 12.48
Erjiunan 1 A LC —0.13 - 007" " -0.08* 0.05
LI -329 —0.92 -1.02 | -146”
PC -2.80"" -2.46" —0.41 —0.76%
Voh PI 19,26 39.72 102.76* 38.67
LC —0.14*" —0.10°" 010" —0.06"
LI -1.42 -1.22 —0.45 -1.24
‘ PC 1.80" * 0.19 0.45 3.44°
HRH18A TP ~26.59 23.9 50,69+ 13.40
Zhenan 1A LC B BT R 000 —0.05 01"
LI —0.32 —0.58 —-1.09 —0.85 -
PC 1357 0.18 018 2.88"
WH3EA b -51.37 2208 3572 7207
Zhenan 3A LC 0.07 0.00 —0.05% 0.09* "
L1 —0.36 —0.48 -1.25 —0.94

BB SR MR -T R 16 BGRB8 R B RS TS (R 2 A

Note: Total genetic effect= seed direct genetic effect-+maternal genetic effect

3 e
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BEREAKBH-REAREM ITAENERES. BEE AR EHRAE, R R
CHEZAMMENR. BRAKBRBNNIFIR G EREEEA, EREK R AR
MiahEER EREER AL TREARE TEREABANERF .

RIAKRF B LERRF,HTROGERGERERZEFTFNERYE. BF,
MFEEET R E R R RRIN F, SEAKNEER B SERABE B
WRRE A EERNZTE. FTZREFEERRRIERE RGN (G 28 Fit
RN (G,) IR MREHN (G,). M RENN (G,) XBH—F 25 % Fintk
(A) M F R4 (D) RESR, SEARBERN(G,) #5280 M (4,)
kB4 (D, ) MESE, BEENMEESEBID, (88 EEERE SRR RS
B, FERMSFERES, EEHOR R BRERE RSN BREHN D, BEES
Jﬁﬁﬂﬂﬁﬁﬁféﬁiﬁ&ﬁ!?ﬁmﬁ%ﬁé,LEBF%?I#?EW&EB@%W; HEARS
BERM@gEmERUEE 5 FTERNNA R, AP HE8 S BT Z B EmEREHE
I, X S GE AN EE. AEASRERNBERL. BT REEATEE
MR, BIREELY R 0.063—0.568, ‘

B R AR R A AT, BRI S B BT R B R (G Bk B LS
BHORAB A, BB A, B R T AR A BRI R AN E MR
HEWRPEBOERF TR, R, FLETNETRERTIE, WHAZFEFNAE
Bitd. ERLRP,HE 15 AME IS AR 2675 SEEATUABYRFRESR
W T VoA AR 22 Kl &8 B EERE SR MRTHEHE, ML
B 15 A /26715077 3 8 A/ 26715 TR 97A / 26715 B3 RBHE NI

SRS ABBHR, EEEFTHRITARNFRFEYFEXNBEES,
Foolad 1 Jone 3t 89— 4~ Hr (0 uf LU B Ap F 30 B PR AR A0 b T3 15 2 o fn i ko
D HRBMEEY, ARSI AREH T, BE 18 MU TS, MR ES TN TERSE

K. BERHTEA B BIGHRR R MRS, R0 AR iRk i
7, RS AR -4 22044 WA BUL A T B3, AR BER T RE AR TR
e R AR B R, 2RI AT — e e X R A S M BT, Wet A A
TRKRERRRER PR T MR s R RRY, 5 B MR
R FES R, HTNERFELASHRENNHE, #— S 0% TR REBRRER
R R E N RN R TERAESNRERE. SOEMSHEREER SRR
W, aWRFERARNA, FE. KAMEE. Rt PSR FREKEREE R
RAASERUEERGBESTEG—ENEIEL.
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Analysis of Seed and Maternal Genetlc Effects for Nutrient Qua]lty
Characters in Hybrids of indica Rice

Shi Chunbai Zhu Jun
 (Department of Agronomy, Zhejiang Agricultural University, Hangzhou 310029)

Abstract
Slx male sterile lines (Zhenshan.97 A etc.)and three restorer lines (Cezao 22 etc.) were
used in incomplete dizallel crosses.. Genetic analysis was conducted for nutrient quality char.
acters in indica hybrid rice by usihg a new genetic model for quantitatively characters of seeds
in cereal crops. The results indicated that protein content and protein index in miiled rice
were: mainly controlled by maternal genetic effects, but also affected by seed genetic
" effects. Lysine content and lysine index were mainly controlled by seed genetic effects and
lysine content was also affected by maternal additive effect. Seed direct heritability and ma-
ternal heritability were significant execpt for lysine index. Predicied genetic effects indicated
that Zhenan 1 A and 26715 were better than other parents for making a corss with good
nutrient quality.
Key words Rice, Nutrient quahty. Seed and maternal genetic effects, Genetic vanauces,
Gene effects -
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