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HHEEREE

EEHZBARG G > B8 - ZE6TYE - Zh65% « GP199 ~ Pegonil ~ Khaokhaonio » Pbk
Nakkhaongo<# 9 [EARE M - HEBERZZT2EF A R 9 BB AR1984FE — HIEREMM AR
EERREY - DHHEBRENERT2ESE (RCBD) » 288 - B/ REBHES 17 57128 »
BIARHE o TTHRBEZ5 < 25cm o JEfHH & N-P;0s-K,04kK 5 80-40-50kg/ha  FEflZ e « SRR 75
BEFBRNTIR 2 o 9 HETRHAN 1984 £ it BHRER é%%g&%%hﬁiﬁﬁ
T 1 o ARG ﬁﬁ%g%ﬁﬁ?% RRRE R '

Table 1. Mean values of grain yield, blologmal yield and harvest index of nine

parental cultivars of rice

Rerenté ‘ Gréin yiéid (€)) Biological yield (g) . Harvést index (%)
Koshihikari 22.60 4697 ’ 800
Toyonishiki 23.46 4228 55.50

' - Tainung No. 67 25.83 ©esLT o 4995 .

' Taichung No. 65 24,95 s : 826 -
"GP 199 8.26 © 4358 o © 1895 ¢

! Pegonil 20,18 3731 1 54.00
"Khaokhaonio 16.95 . ' 43.67 « k sgg0 v

“Pb 15.89 C um | 3569 -

* Nakkhaongo , 1501 3839 ‘ “39.104

BTA A B 2 5 F SR S (R Tinks @0 K Hayman "' ZHEEHELT ; —iﬂ%&%%%ﬂ’"
%R 5GriffingX 9 2 Method I 5% 5 Pk K& 2635 8187 2 {52 AR Mather and Jinksf @9
ZAREVE o Griffing R Jinks-Hayman WAL RES SHTHERZ SRR A
Mather and PoysafG®® Z#H7eHEFI 2 o Hrv » INEEIRBRGE 58 » %Ei’éﬁ%lﬁﬁﬁﬁ‘ﬁﬁﬂ# ’
B0 sin™ i o : -

I EEER ﬁi%ﬁ%% » i B R E RS Z R Wr— V2 Bt R% (homoge-
neitg test) HTERE (MIBATIH) » FRARBELGFAHayman S 00 2 8 B —RErEi s
(simple additive-dominance Model) o {H}: 9 {HZI4: it = {4k 6l — F 248 5 (parent-progeny
covariance, Wr) R¥AES (Vr) Tt EEEF » AUBEIL S0k Wr & Vr g2 msE
PREGPERNEAME 1 > AR 0 o ERARRZENEEE OFSEREZZRER ( non-
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allelic interaction) » G Lr{fEM (epistasis) ; @BAREE S A TByr (RIRA A BAEHR
8 o ML 9 BEERHAZ MERES - S B R ARG SR 2 B R A8 A Hayman
KO0 2B IFEEE o 165 9 FiAH 2 GP1998iK haokhaonio % B A B M & 4 M & L R » e
otk o 7 BELHAB MRS Wr—VriEiUE SR 0 REZ ([R5 > A Wr & Wr
M5 2 S ELAR A A R BEATALES TR 0 (B 1) o HRA 9 Bk 2 TAr B HHE MR Horb 7
BARFEMERE » 17 X 7 22 ELXEHHMEESES Haymanik 00 2 2k 2HARR » it
T EBARER 2R E LTS 5T  BERS  BIERR — RIS A & 82 > 105 9 A
EEBRATIRE 2> K4 RFES o FWELEER 9 B Z MBS & T A8 4 Hayman &K
BERRZIE - (A58 2 BERSE I BART BANZBEHHES—5 o :

BRT M2 BARRRAE & ~ i B RKREIR BUS S BIE Z Griffing Ay — a4 77 (GCA) -~ #
a7 (SCA) RERZHMIEZ T HHayman FOHE > asf + bitpa B chr dEREZIGHEE
H o E—PRT BAZEMTE » BEEZGCAR SCABLH 2 HIENS3 ¢ 1 aBi NI R 2
BRI S * 1 5 Eiyi BFUKHE RIS GCABR SCAR aFEbE R > EASG 4 ¢ 1 o BERER
=R — MR A TR R R & 7 » BB TR (A R 2 A K Y B A ] 2 BRSO o T
MR RIS AR T BRI 7 X 7 2 AL & =Mk 2 5550 o

Table 2. Griffing and Hayman analyses of varince of vield, biological yield
and harvest index in diallel crosses of rice.

Grtiffing Hayman
Traits df Mean square df Mean sauare
Source Seven- Nine— Seven- Nine- Source Seven- Nine- Seven- Nine—
I ________parent paren parent parent pareat parent parent parent
Block i 1 — — Block 1 1 — —
Genotype 48 80 — — Genotype 48 30 — —
GCA 6 8 40.18%* 15764% 2 6 8 80.36%% 315.30%%*
SCA 21 . 36 12.57%% 22, 11%kx b 21 36 25.15%% 44.20%%
Grain b; 1 1 58.57%* 158.40%*
yield by 6 8 19.78%% 31.30%*
b3 14 217 25.06%% 43.81%:%
Reciprocal 21 36 5.79%k  489kk ¢ 6 8 2.97* 9.25%%
d 15 28 15.03* 9,94%#%*
Error 48 .80 — — Error 43 80 — —
Block 1 1 — — Block 1 1 — —_
Genotype 48 80 — — Genotype 48 20 — —
GCA 6 8 66.84%* 53.84%x g 6 8 133.67#%  107.69%*
SCA 21 36 16.70%*  28.713%k 21 36 33.471%* S7.46%%
Biological by 1 1 15.75ns 10.13ns
yield by 6 3 3397k 41,16%*
bs 14 27 34.20%% 63.12%%
Reciprocal 21 36 15.68%% 14.95%% ¢ 6 38 14.43%: 19.80%*
d 15 28 38.12%* 32.78%*
Error 38 80 — — Error 45 30 — —
Block 1 1 — — Block 1 1 -— —
Genotype 48 80 — — Genotype 48 80 — —
GCA 6 8 168.19%* 790.92%% 4 6 3 336.38%%  1,531.84%%
SCA 21 36 4L.16%k 8453k b 21 36 82.32%%  169.06%*
Harvest b1 1 1 7.36ns 12.52ns
index by 6 3 63.24%%  125.62%%
bj 14 27 34408 169.21%%
Reciprocal 21 25 15.15%%  14.92%% ¢ 6 g 18,774+ 28.30%*

o d 15 23 S54.9%%% 30.85%*
Error 43 50 — — Error 43 80 + — —=
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TSR Z BEAE - SEERRERS RETORELE GETmEEZWE » b EREE
) EEERAETRERZBESR GOEERE) REHRBESR (EREHER bikb, 2 & RH
AR NERT BB 2 BRI HE » b REE) SIRA TR ZUIE ; TEWE B RERE 2 B
Al S5 BB R R TSR 2 B R R B B 5 BB IE Z AR & R » Bidn > Hh= ki
BHBRESIE - (AR RIE 2 AR R Bk B E I E B RERBCERA TR -

HIEE 7 EBRA 2R BHAE T BEMR 2 - R Wk (P 1) BERREYESZ—
s SR AE  HRASIIERREM (P 2) $Nakkhaongo (P 7) %/ K 2 EE
» BRIGR A » fREERELE BRI B — BRI A RE B 2 R B0 ¢ 0 BUREIGE
miElE AR AR ER G2 M  ERCHREER » DEREERERBEZRELTK

Table 3. Estimates of Griffing’s general combining ability (GCA) and specific combining
ability (SCA) effects for grain yield, biological yield and harvest index in a 7 X 7
diallel crosses of rice.

SCA effects

Traits Parents GCA effects
23 4 5 6 Vi
Pl — 0,09 006 —266 —092 021 —099 .63
P2 3.17 — .15 L1l 089 —099 —000
P3 0.76 — 375 —429 —063 —191
?ﬁff P4 0.34 — —223 —410 —177
P5 — 073 — 309 0.03
P6 — 165 — 3.54
P7 — 179 _
Pl —1.23 104 —461 —393 —056 — 068 293
P2 0.38 —  —123 097 260 — 247 119
P3 3.98 — 382 113 —16 1.93
e W 148 — —122 —315 —100
P5 - 2,63 —  33¢  —423
P6 — 085 — 2.15
P17 —113 —
Pl 0.02 —002 —003 004 003 —004 —005
P2 0.16 — 0.06 003 — 002 002  —002
P3 —0.06 — 012 — 029 001 —014
Harvest P4 — 002 — —009 —016 —008
P5 0.03 — 0.09 011
P6 —0.06 - 0.14
P7 — 0.06 —

Parental arrays : 1-Koshihikari, 2-Toyonishiki, 3-Tainung No. 67, 4-Taichung No. 65, 5-Pegonil,
6-Pb, 7-Nakkhaongo.



KRR A2 EEWE 129

F 4B AREEGEIRERREREZRME (D) BB (H-H &k h) S8EXS9EEE
WRAER » FRRIMERBRIEAEE R ERERZEZAZREER - D-H, RAME » BiE5 %ZRBEK
e > PR ALBMRRRE B2 B A RPN B AER R A R RN AE o A2 FROERT 2%
RARE » RAaZ2R2ELRAXEERRERZERERT - REFCERESERBESARK
o Hy 53 BH, RSB B 5 TR » HH,/4H,=0.20 (£ 5) » BRERE0.25 (ZAIEu=v=0.5

» Blluv=0.25) » #kn HyocH, » SR BISRBA TR B B bk AR 2 IS B S A R R A I SR 72
BABMZ A HAHETAE o BEYE (B) RIEM » AHMEFNIFERFEREE » RAAPR
T BABRMZRER T2 REERABREL » SRR ERRE R ZEREM o (O 5EAZ
BB SR BEERAER 2T OREREME (/D)2 ARl (&5) » B—THEH (W)

KHAEY (V) MEBEZEFERUWrERRET S (B 1) » LEHBRE2ELR R LR K
BiERZHMERGZBEE - AERBAFBRERBEZIE (kd/ke) BRR 1 DFRBAE
RAEBEEE S » LR BETERS RIBEERZEE - R2RAERTREZ FlE (F4)

il e 2 2 LB pRAREE B2 B IR » S ERBERBIESERBAR  BEFHES
AR IR R B R R B R R A B ER BRESRIEEERZEY - StREET A Bk
EREZFFIBASE (Yr) BEEZRABERF (Wr+Vr) [EREZE ZIEMRR » BE&SE (high
score) PR (AIARZEEERE) HREZ (Wr+Vr) E (PRESZEERR) Ko Yrit (

Table 4. Estimates of genetical components of variance and their standard deviations for

grain yield, biological yield and harvest index in a diallel crosses of rice.

Grain yield Biological yield Harvest index
Genetical
component Seven- Nine- Seven-— Nine- Seven- Nine-
parent parent parent parent parent parent
D 16.78** 30.91%* 33.21%* 23.65%* 53.94%* 127.01%*
+3.15 =+6.73 +-3.45 +9.77 +15.94 =+29.83
H; 30.60%** 54.85%% 40.92%* 67.90%** 102.21%* 215.044%*
+7.57 +14.86 +-8.05 =+21.57 -+37.89 +65.83
H, 23.96%* 43.10%* 30.00%* 53.45%* 80.33% 166.99%*
=+6.67 +12.77 4710 +18.54 =+=33.39 =+56.69
h? 14.05%% 31.07%* 3.76ns 6.14ns 40.50ns 60.83ns
+4.48 =+8.56 =471 =+12.42 +33.39 +37.91
F 12.10ns 7.74ns 24.52% 26.58ns 28.04ns 0.47ns
=+7.55 =+15.70 +12.03 =+22.80 =+=37.76 =+49,58
E 0.60ns 0.56ns 1.70ns 2.00ns 0.99ns 1.03ns
+1.11 +2.13 =+1.18 =+3.09 =+5.56 +9.43
D-H; —13.82% —23.93ns —8.714 —44.25%* —48.27ns —88.03ns
=+6.57 +12.62 —+3.99 +18.33 +32.89 -+55.93

¥k, *..Statistically significant at 19 and 5%probability levels, respectively.

os : Non-significant,
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WrVe) ZHBIS AL ; Tgsmns MARSREERED FREZ (Wr+Ve) i (IS
DL BRI 5 YrSt (Wr-+Vr) [EZATBIBIEN @ « Hoin > BpE BB 2 B0k » 1RREIe
PERTIRCZ SN « B 1RIE 10 > TP MM B B2 SR » SRR B
HE A BN 3 BALR6TH: (P3) SIE65H B FMERE » Pb (P6Y 8 Nakkhaongo (P7)
ST - AR BRI B » FER6TH R 2 e65% FL S 2 IS 8 B » Pb Nakkaongo
SR 2 BHE I o oA Pk AR LD SRS (B hY/H, =0.59 » "R s
— P B A B BV SRR T B E o e DUETR SL AR o R BRYERS » JETE S
HEST S 0 PRSP A AT B £ BRI 7 SR AP RS 7 s RS RAE 2 HH
FRABIEH SR © » BABIEG KT ST B R BRI A A R -
(BPRA BEER A » B MR A B (6 4) > WO M (AVIS » kbt
ZRIWAER > EN 2 G HIEREE 2 RERS » SEG R B B (TR
PRBETA

Table 5. Estimates of genetical systems for grain yield, biological yield and harvest index

in a diallel crosses of rice.

Grain. yield : Biological yield . Harvest-index
Estimates
Seven- Nine- Seven— Nine- Seven-— Nine-
parent parent parent parent parent vpar(‘ent
(H,/D)172
By graphic 1.36 1.34 1.16 1.69 1.54 1.30
By variance 1.35 1.33 1.13 1.69 1.54 1.30
H,/4H, 0.20 02 018 020 0.20 019
Kd/Kr 113 131 202 1.99 115 1.29
h2/H, 0.59 0.72 Q.13 0.12 . 041 0.€0
Heritability (%)
Broad-sense 95 93 91 91 93 99!
Narrow-sense 48 61 - - 50 27 - 63 67
r of (W.+V,)/Y, 0.78% 0.68% 0.33ns - 0.24ns 0.39ns 0.28ns

* ! Statistically significant at 5% probability level.

ns . Non-significant.

KU EDER 2 D-HRH, %8 ER 5 HEEE RN R » TRk ik a LR Rk
(D) SEEMAME HEH) FEERSHREEDEE > ERESEE o BRA MR RIKE R
Bt Z2E (D-H,) BAl > BiE5 %2 EEKE ikt i B2 5 LRk
HEBE KR RINERIE A2 FROBEE 2 EMH » BrftREEREA R EEAS » Eike
BLER L RIEE AR « HiR S RIRHAS 5 BARGETHBAR BEERT (W) 8BE (v) %k
ERFSFE 2 H,/4H,=0.18 (£5) » MERFASMERTLHERS (u=v=0.58H,= U,
) ZHIRAED. 25 » R BA A BB Y i B2 TF B S AT R TR 2 R4 © BRI e
(B) BAFREE LR ZIEME » HUNRAREEN 22 R o fHEIE 5 BRI 5 5547 (5 A
EMERZTHREREEEAN 1 MW Vi 2 R ER Wl RS T 7 » ST a20
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Fig. 1. W, on V. graphs for grain yield, biological
yield and harvest index.
Parental arrays : 1-Koshihikari, 2—Toyo¥

nishiki, 3-Tainung No. 67, 4-Taichung
).01

No. 65, 5-Pegonil, 6-Pb, 7-Nakkhaongo.

0.01 0.04 Vi
b:0.82:0.25

BRI ERRRER . MER 2 BB - At RBA BB ERBECZ E kd/kr =2.02 » BEAH
RN AR E N ER S ERE S » BEERZ B SBE LRSS RE - $A2ELH
ARREDERZRFFIBAE (Yr) BEEE (Wr+Vr) EZEMESIER » R8T
AR AR TR BA TRk E DR R 2 B SR - BEH B 5 m (ambidirection)
* MRS ERREBS T FAERTEE Z b (F2) FHR2AMRZ BTy RS B m
ZARERMPPHE o IRBIRE 1 RE 140> LWERFEEHEERESSEEEE « AR BB £
HERZEMEN/H,=0.1350 » RAEHBRERLEEMERERE - HE% 5 MERE L s
PEFPAIRG » BEMER AR @7 » TS BRI R AER SR AR O0 - sl LR R ARG 07
HnfEEREZ HETFRIERE T B © > RIESRIER - AW EGEEEREDEE 2 ERE
EefEbEs o ARBEMHREAIE (F5) » BRRAMRZRBRSE » JLHE 2 Bk g Rk
BEEREE » MHK4 D-H 2 EHAE > A EHEFE o

Yoz Rt (D) SEREAIE (HRH,) SBERSHEERE (K 4) » FRAMEREEE
BEHN K BEERBCRAZREER - D-H, ERAM » (BFE5 %BEKIE » i LA RS
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5 BN A BB RT AR R R BRI » (A BIR AHEH B o Ak PRS- BIEE » (BB
ERBAERTE  MANZA L ELRAR RN R B 8RS R b » BN S RS R S RIS M S Al
Bo HiBr RIRHLCS - TR GERTF A BIA R BERIRE (W Ba (v) SERFSHE > H,/4H,
=0.20 (325) - EERIE A SRR TS5 RS 2 BIRMEO0. 25 » #rT e B4 A MikiEsE s
ERAFMERFHEEZ 5MTE - BEYE (E) BTEEZIEE  #rARARBEBUZ2RE
8 o KERREG B BT SREE DT 74 5 (S R HR B B R ( (H/D)'/2) ki 1 5 Atk gi—
FIET (Wr) RBAES (Vr) T2 EEFERY Wr SRR T 77 » ST g 34 i
BRI A IR N 2R o AMERB A KRR LRI 2 el kd/kr=1.15 » REAHZE
SR RS R R R eh o B AR ORI M R R MO o Bhis SREk 4 TNEE Y
FRG e 2 BHR M~ - BREELFARERBZFIIBADE (Yr) HAEESAEERSF
(Wr+Vr) @2 HBRBATRE ZIEMMN » kAR ESRABAEKERE SEERS » Bk
HERET R » WREEZRES ST ARRTEEZbME ((2) FERZ AR 2B
TREGABEZEREHE - C2BR 1 RE 140 KERNEERESSPSESRSEE &
PR AR AR R URA GG (h?/H,=0.41) » H8 SEBRE S PR /P00 IE S HRRES O 5 5
HEMEREAR 7 > Hin AERSZAETSHEREHTABEER © » WEBHERS » TEEm
HRE R LR AR (F RS - SLIER SR H 0 o RIS EHE R B R ERgE (X5
) o BBEGEEARENE (R5) » (HERERRERR EWERELE » IR Ha g EE
AR AR =T ik h 2 s & o

6 b LR BRI b B AWER R KRN AR RY  RBER S KR
RhAES ~ BB —TRBRTER > SRR AR R R BB B TE A 5 Sk R SRRk
OB SRR o Ay B R SRR AR ~ i ~ B —RSETEN > ek R B B RCIEARR 5

Table €. Simple correlation coefficients among traits studied.

Traits Grain yield Biological yield Harvest index
Heading date 0.30%* 0.55%* 0.11ns
Plant height —0.37#* 0.16* —0.44%*
Panicle number 0.43% 0.18% 0.38%x*
Spikelet number 0.53% 0.41%% 0.40%*
Grain thickness of brown rice —0.23%x —0.10ns —0.19%
Grain lengthof brown rice —0.35%* —0.20%* —Q.28%*
Grain width of brown rice ; —(0.49%% —0.05ns —0.48%x*
Length/width of brown ri.ce —0.23%* —0.22%* —0.16%
1000-grain weight —0.39%# —0.15%* —0.35%*
Head rice rate 0.55%* 0.24%* 0.48%%
Grain yield — 0.34%* 0.92%*
Biological yield 0.34%* — 0.10ns
Harvest index 0.92% 0.10ns —

*k, *..Statisticallly significant at

ns--Non-significant,

1% and 5% probability levels, respectively.
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B o AW AR R RN B R 2 PR R AR R SR R 2R W RMR R A (
£5) 5 FRFERREERFAYE S RIERBEEREE Z 10 - BB E R R A6
PREE 3%0.92 (32 6) - THAMER 2 HBREAIR0.34 (6) - EI%U%EZW‘T LA B A 2
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Genetic Studies on Larger Kernel Size of Rice

II1. Inheritance of Grain yield, Biologleal yield and Harvest index'

Yih-chuan Kuo and Ching Liu®

Summary

The inheritance or grain yield, biological yield and harvest index for larger kernel
size or rice were studied by mean of a 9 X 9 diallel crosses including parents and
reciprocal crosses. Date from the F, generation and parents were analyzed using
the Griffing and the Jinks-Hayman methods of diallel analyses. The genetic variations
of these three traits were significant among the parents. Both additive and dominance
effects were important for all these traits. Furthermore, dominace effects were signifi-
cantly larger than additive effects for these traits except that for harvest index that
additive and dominance effect was about equal. Highly significant general combining
ability (GCA) and specific combining ability (SCA) effects were observed for these
tralts. The GCA effects were more important than SCA effects, the ratio being 4:1.
Maternal effects existed in all these traits. Degrees of dominance of all these traits
estimated by graphic and variance analyses showed over-dominance. The average freque-
ncy of positive and negetive allel in parents were about equal for all traits. Number of
dominance genes exceeded recessive genes for biological yield. Onthe other hand, both
number of dominance and recessive genes were equal for grain yield and harvest
index. Directions of dominance evaluated by regression plotting and correlation coefficient
between Y. and (W.+V,), were toward lower grain yield for grain yield and ambi-
directions for biological yield and harvest index. Estimated heritabilities for all these
traits were low.
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