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LAGriffing FJinks-Hayman SRERRTESH » #HREH » A - BUES - itk ~ 1%
HREEES 5 MR RIS B AN 28 S RIS LB R IR R AR T
SIfE o B BEREAUER N RINERES 5 64 ERE 2RI RER R REHBUE - 5 ([
AR I RS BRAE B ISR B — IR B U SOE KRR B S B
5 {ER SUD BRI TR S B AU o BRUREEIES) » B 4 (EDR BRI I 2 B0 (A
R o e AR ST 1S 5 RS RIEZ BB E R - Itk - HR ISR &
BERMBATERE ; WELAZEEE - EASNERREERAMZ HHREEEER
S 5 Br4 MRS o R ~ IR RS 3 IR 2 IR RIS 2R 1]
B AREEES RIB AR R MREIERIRE ENEEOMRE o R REET R4 B
PRSI » BRI ~ SRR RIS 3 M BT MRS A 5 TR EF A28
T3l °

HE BRLABHFIEREFZ BN BZRERE » RBZEPRAZYUEDKEWREHENR
o HiHEEE AR ERE T RBEBRAHER 2T » —RSRERSE (milling  quality)
s ks (grain appearance) REFEARAME (cooking and eating quality) F=F[ -
KGR RAREI SR » MEBIERN 2 BESERH & (amylose content) KBEEHEE (gel
consistency) BHE 2K » HATKBRAB/EABER 01 o HEBSRTER P o i
BRI ARMIE o TT R HRE e MR 5 - (ERTRHMER - BERER AR EER
ERBEHEAFEESZELBRHE S » ABTBRAFTELEHZERETESER -

HE RRARSEZHIE  BAME o= | —RkR B RS eBERS IAER (
B ; SERRZERERS ABZIE  ARKE (AIER) ; ZREAEBSEEXEITHE
BERsRSREED (IMBEEESRATEQ - BEATHR ™ 2k » 2EMELE - YR
FilE M LR AR AR 2 e R B BIRE - MEE BRI » BAYRKIRZ BEREGEARETLE B
EEL @ > BRI TTIE AN R FEAGE T EA AR o MEEE BHEQ) » HERX
87 R M 2 A > LR 2 R — IR RGN ZERE (Texturometer & Rheometer) MIEZ -
R B R AR D BB S R MR BRI » WEEBNERBZEE (hardness )  ~ K}
% (adhesion) -~ &M (cohesiveness) ~ Btk (elasticity) ~ itk (brittleness) -~ IH
¥ (chewiness) B %hi% (gumminess) SEMpHeM: » & —RE KB E 1 LB BUEL 2 835 -
HAFEE A BERE HRIEAER SHHH0 .
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©19 B HARTBZEEREIEEE R E AL R G A 2 SR - RZXKHR
WIEFEEBTRZEN » HAREE X EE B E LB » $o&fT4REMHR -
; HER A%

FOG ~ 145 S 6758 « 27655 ~ Pegonil & Nakkhaongo % 6 HREREREBRL2ELHA
c HEMBERZZ30ME F, &K 6 ABARIBLE 1 HIFRERNARN BEARES - HERR
E¥ezEE (RCBD) » 28% - H/NEMEE 5 17 8T 12 B> fTHIE 25X25cm - [ERAHE
N-P,05-K,0 kK7 80—40—50kg/ha o BUENEIIMIERS » B/ NEHZGT REREK » EkEPRH
308k - HXBEBERRE KES14% - HEkEER L HASatake R EIRAKE X » FLIER Seedburo
McGill No. 2 Miller BE#% » FEE30 » BEIE30) o £ 570 LIRERE (broken Tice) B2
%k ks (head rice or perfect rice) {§H o

Ktz 8iEts Okabe '® 277 (T - 20g 2%%24%2%@5%@%150@ 2 (Pyrex,
No. 1000) > fn—zk7Z&#K 25ml » HUSREKSE D EE 10 5468 - RUBEARZKFAER
(TAC-6H) ZEZ » BRFFKAE 6 AeG - /880K 42ml - ERHEEHBAMBER » MWER15H&
SR o RBHEWK » AW » BEEER (thermal equilibration) 1 fE/N: » BEEE SR RIER
{3 o REBRLF5EE » KB —B 2800 » LL Okabe 2 Bk (One-kernel technique) JUEk > KM
RET S T@f@% (cycle) » BEXSER GREK) B » FNEEREMICKE » I
W2 ISR INE 2 R SR B > B — K SRS 2 TR tfﬁﬁ%%nnﬂfﬁﬁﬁ‘@ﬁﬁ*ﬂﬁﬂﬁfﬁz
T35 o 6 MEELFARLIBLE 1 HIF& B RUDEEEMERL - -

KRR EENRABZRE B AT T EEA &t 2 Rheometer (NRM-2020]-CW) @‘JEIQ TS
T (A2 #FE (sensory range) 0—5000g » BISREE 30cm/m, HERERAMEEL 10.0mm o JRTT
TL)\J:"F (Up & DOWH) EiEER A ’ﬁfT o

Table 1. The physxcal propertxes of - cooked mllled rice of six varletles

. Vari-eﬁies | | Ha(r;i;less Cohcsiveness‘ Brit(tilge)neé/stvt‘(’f Che_(v;i)ngss”: Gu?zl)mesfs
Koshihikari * 3800 s 365.5 } Cless | 5w
Toyonishiki ~ 468.0 15187 448.0 ; 121770 6988
Tainung No. 67 439.7 1.6743 4230 L 133820 713084
Taicllhn‘g No.6s | 5185 16616 oses 1IR3 B 9702
Peﬂonl ' 1956 1.5255 700 ‘ 223133 | 12024
Na‘«:khaox go 741.3 15563 1255 | 2,156.45 - 1,1585

%E?E%é’f% 7 55 H7 B B AR Hayman” 10 F Jinks O 2 IEEREST %ﬂKZ%’fﬁE/KF?&
JiEH4E  Johnson and - Aksel “? ZH B 5 —MEHERAS D ZEEME Griffing® K2
Method I {7 ; BESRRIKZE BB B HEAIE Mather and Jinks “® ZAXGHHE -

w #

BERA KRR K b (ER BB B P 2 088 » 184 BILA Griffing )G @ & Jinks-Hayman 101 [C7
ML TR ATEET o0 » SREBLFIRE 2 o % 241> Griffing K8 Jinks-Hayman
K2 oS —3 - 5 RSk —Es) (GCA) REBHEET (SCA) 2%
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Table 2. Griffing’s and Hayman’s analyese of variance for the physical properties

of cooked milled-rice in 6x6 diallel cross

Griffing Hayman
Traits
Source ‘ df , Mean' square . Source. ' df { Mean square
’ -

" Block 1o — Block 1 —

- Genotype 35 — Genotype 35 R
GCA 5 99744.064** a 5 199488.128%*
L SCA 15 778.797%* b . 18 .. 1551,595%*
1 1 76.360ns
Hardness by 5 1299.225%*
. . bs 9 1855.715%*
- Reciprocal 15 1376.292%* - c 5 4330.365%*
: d . 10 1965.693**

Error 35 — Error 33 —

Block 1 — Block 1 —_

Genotype 35 — Genotype a3 —
GCA 5 0.009* a 35 0.018%*
SCA 15 0.006%* b 15 0.012%*
Cohesivesess E; é 888?)25
‘ b3 9 0.017%*
Reciprocal 15 0.005%* c 5 0.010%*
d 10 0.009%%*

Error 35 ) — Error 35 —

Block 1 — Block 1 —

Genotype 35 — Genotype 35 —
GCA ) 100327.681%* a 5 200655.361%%*
SCA 15 865.467#* q 15 1730.9331**
. b 1 362.003ns
Brittleness b; 5 1731 672%*
b3 9 1882.628%%
Reciprocal 15 1468.467+* c 5 4889.833**
d 10 1960.483%*

Error 35 — Error 35 —

i

Block 1 — Block 1 —

Genotype 35 — Genotype 33 —
GCA 5 678775.98] #* a 5 1357547.962%*
) : SCA 15 8473.73 %% b 15 16947.474%%
. b -1 3414.454%
Chewiness by 5 9858, 27+
bs 9 22731.114%%
Reciprocal 15 27056.105%* c 5 82132.504%*
d 10 40102.064%*

Error 35 — Error 35 —

Block 1 — Block 1 —

Genotype 35 — Genotype 35 —
GCA 5 208329.127** a 5 416658.254**
SCA 15 144191 7%* b 15 2883.834%*
G . by 1. 2107.256%%
Umminess by 5 890.188ns
bs 9 4299,923**
Reciprocal 15 6291.270%* ¢ 5 ‘ 25741.575%*
d 10 | 6005.024%*

Error 35 ) — Error 35 J —

*, #%: Statistieally significant at 5% and 19 probability levels, respectively

ns: Non-significant.
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(cohesiveness) 5} » i 4 XK ERA I —MHE A 18R a B4R 2 3577 X 53 DI A NS B & HH b
BRZ35977 » HEFRIRIEKET 5 BT 1 R R 2 Bin i SRR A e g e ik > BB
WEEZAE > g K ZHEE (hardness) - gt (brittleness) ~ Mk (chewiness) %4
¥ (gumminess) % 4 fE¥rEZ RINMEMIE LB FRE IR X o Griffing K2 FREKES
#7755 Jink-Hayman KZ ¢ & d #R2HHEEEY » —HE RS2 ME TTELE3L 5
{EX R ER R e 2 R BL » A1 5 (RO E At B B E (maternal effect) 7772 o B4} » Jinks-
Hayman KE75 75 I R BBUR © BRIBMBMER Fibkst » BREREE © Mt R A1 3 (BRI % >,
BNETEE » NSRS 2 Ff 2 BT REE A (unidirection) > T - B4
PR RS 3 K AR ik 2 R 7 170 R /R BE 77 [0 R 5 BRBEES » BRTREE ~ VRAENE ~ MRt R E B i
5 4 (AR b R R TS » 1R HIE 4 BB BAER 2 B E » S0 (R R IE A E S (R

(the positive and negative alleles) 7B AR Z S M RL S B REEATE 5 FIE » b A5y
BUREZ by BREERY » RRTEER by R b, B> BEMNKE » BIRIERRME - Rk
FERER BB S SR SRR 2 RIE AT AT 6 X 6 22 EXM AT o

Table 3. Estimates of Griffing’s general combining ability and specific combining ability effects

for the physical properties of cooked milled-rice of the six parental cultivars of rice

SCA effects

Traits Parents e?fgés

2 3 [ & | s 6
Koshihikari —101.094 —10.83 —1.63 9.43 —12.51 2.04
Toyonishiki — 66.398 — 793 3.34 — 9.31 —%5.%?

Tainung No. 67 — 60.682 — —37.80 14.30 5.
Hardness Taichung No. 65 15.451 - 31.00 18.45
Pegonil 120.226 — — 9.63
Nakkhaongo 92.497 —
Koshihikari 0.002 0.04 0.03 0.04 — 0.03 — 0.08
Toyonishiki —0.001 — 0.04 — 0.0% — 88% - 88}3

. Tainung No. 67 0.024 — 0.0 -0 — 0
Cohesiveness | /i chung No. 65 0.035 ~ | Zoos | —om
Pegonil —0.034 — 013
Nakkhaongo —0.027 —
Koshihikari —100.306 — 9,61 — 165 11.68 —17.19 2.76
Toyonishiki — 67.681 — 9.22 6.81 — 8.32 —29.36
Brittleness Tainung No. 67 | — 58.889 — | —3474 | 1584 | 2285
Taichung No. 65 15.528 — 3122 21.68
Pegonil 121.653 — 3.94
Nakkhaongo 92.694 —
Koshihikari —2175.072 — 4.42 11.10 79.48 —175.45 —32.74
Toyonishiki —200.926 — 82.65 20.61 19.30 —99.94
Chewiness Tainung No. 67 —141.272 — —97.37 63.70 —64.27
HEEEES Taichung No. 65 104974 — —10.82 78.26
Pegonil 304.028 — 16.53
Nakkhaongo 208.269 —
Koshihikari —154.917 —12.42 6.24 46.90 —31.48 —19.03
Toyonishiki —103.563 — 29.86 1.32 —11.64 —16.55
. Tainung No. 67 — 81.217 — —56.00 27.82 —10.20
Gumminess | Toichung No. 65 48,870 — 1890 | 129
| Pegonil 165.479 - 21.50
I Nakkhaongo 125.346 —

BB 5 ER DB EZ ~RA S NREHRE S NFINE S » 52 » RBEII » BEE
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~ HElE ~ MR PE R BSR4 R U AR 2 A A NE R RS s B - B
BOTERAE 3 HBIALE 4 (ARSI —BE A DB AW » sirh » BRI 3 AEBIAF » 41
e — M ) fE 955/ % o ZErP655% - Pegonil % N akkhaongo S={EE A I 4 (K UM 2 — 38
GTIERIEE » P > Pegonil fhitt 3 IEfEBIAT » 4 kW EME—BE S IEBRKS - BREAS
T2 B B A A — 3 2 4% o

5 KRR R B AE W, — V., 2B 5 (homogeneity test) #EREREE (fEk
FIH) » FRARK b XU EBE 2B S Hayman 90 [ 00 238 BB » T —SHE N,

5 KRB ERHEZ BB S (F4) REBERE (£5) » M6 KBSk FEIARRE
BRZFFIEE (W) AR, (V) MEZEEE (B1) REFAZEATE (Y.) B
BiERF (W+V,) BZEkEzE (B2) -~ UHBRRRELBAZRRYESEEZ BETS

o

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

properties of cooked middle-rice in 6x6 diallel cross of rice

S)?Zggzilt Hardness Cohesiveness Brittleness Chewiness Gumminess

D 28710.64%% 0.00379%* 28667 6%* 234178.40%* 64164.5%*
-=158.89 =+0.00151 -+192.9 2~1234.72 =+:233.8

H 1923.47%* 0.01086%* 2178.8%% 17888.65%* 2378.0%#%
! =+-405.89 =40.00383 =489.6 ~4=3134.44 ==593.5

H 1503.70%* 0.00992:* 1633.9%%* 15188.82%* 2280.4%%¥
2 =+:362.60 =+-0,00342 44374 =+-2800.08 +530.2

he 8.46ns 0.00051ns 73.6ns 393.67ns 137.8ns
=+244.05 =+0.00230 +294.4 -+-1884.64 -=356.8

F 4111.96%* 0.00208ns — 4213.9%% 10913.35%* —5082.4%*
=+390.61 =+0.00369 +471.4 +3016.42 -=571.2

E 2295n¢ 0.00091ns 48.5ns 879.32ns 101.7ns
+60.43 =+=0.00057 =+729 ~+=466.68 =+88.4

D—H 26787.16%* —0.00707* 26488.8%* 216289,75%* 61788.5%*
t =+=356.38 =+0.00336 +429.9 =+2752.13 +521.1

*, ¥* ! Statiatically significant at 5% and 1% probability levels, respectively.

ns . Non-significant.

RABTAREE 2R InERE (D) HEESE (H,
BERBE S EE RO 2 AR ESEE - D-HEBEEZE 2 IFE » SR EE FRER
Z AR R K R E - MBERE (B) 7EE

H,) SRERSHERE » BBk

PR ARABRE T > B HE TR

FHRBRF S RET 2RI R EEM 2 ER M T 2T - FRSBERE S

BTNBR 6 X 6 ZELHARMRERE 2B HEHR > BkSAERZAE TEEENBESCERS
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Table 5. Estimates of genetical systems for the physical properties of cooked

milled-rice in 6x6 diallel cross of rice

Estimate Hardness | Cohesiveness | Brittleness Chewiness Gumminess
(Hy/D)172.
By graphic 0.26 1.68 0.28 0.29 0.22
By variance 0.26 . 1.69 0.28 0.28 0.19
H,/4H, 0.20 0.23 0.19 0.21 0.24
K4/K, " 057 1.39 0.58 118 0.66
h2/H, 0.0l 0.05 0.05 0.03 0.06

Heritability (%)

Broad-sense 28,87 25.58 99.72 99.25 99.71

Narrow-sense 97.65 8.91 | 97.34 86.03 28.10
r of (W, +V,)/Y, 0.32ns 0.86ns 0.27ns Q. 77%* 0.91%*
Order of parent dominanec 2615342 654213 216534 132456 132456
Order parent performance 1324652 256143 123465 123465 123465

* %% : Statistically significant at 5% and 1% probability levels, respectively.
ns . Non-sgnificant.
a - 1-Koshihikari, 2-Toyonishiki, 3-TainungNo. 67, 4-Taichung No. 65, 5-Pegonil, 6-Nakkhaongo.

SRRE » HEA MR B A RIS R i (Ko/Ko 55 0.57 (R5) » @R 1 o lbmBE
flEr P BEK/K=0.5725% » AREEAHEHEABRAMKKEEFMERE S » BEERE
A EREEEREN » BREEREENEBRELRE Y ~4ER o B E R EmRET o9
B R > R ((Hy/D)'/2) $5780.26 ((5) ;5 MAMR WAV, Tz EEE
@, W, BRER LS (E1) » BHEEERRARRAREE 2B RS RER T TR
REFD BN o REFEFANEBEERE (W BA (V) SERTHENARRTREZ H,/4H,
HIERS 0.20 (£5) » BTEFASMERTHRERSZERE 0.25 (Flu+v=1.0, u*v=0.25
) R iR A2 ERERT AREEREREEE 2D (k2) » HREEWAERERS
SRR FEEEEEBANZ S B REORTEHBS i - BREELBAKREL ZFFIHE
s (Y,) BESHEZERRE (W.+V,) EZERESER  ATEE (R5) » RRFAHRHER
R B SRR RS M A s RS (R R > BRI A B 7| (ambidirection ) » IRRETRZRET 77
B REZZbBR (£2) FHSZEEARREBE S EZERENE o & W+ V. BEAREAE
> B A B 5261534 » TERE 1 BB 2 ZHRMA—3 o RERBAZ RBERF AIARX 132465
o AP B E 2 B R Rk R ERMESRE » FRAERZ RBLESR £ h RIS
o AP BERM A E R B2 5 Eh?/H, =0.01=0 » RRAKRZ BRIESIEMNERZ BEER
H o BRI ER B sesr s m M (little or no dominance) K » BLETSS AR @0 5 ME R
PR ESET AR 0 » SEEHEREAR Y ~ Sin(BREREEZHERSFEIFE T Agtk
B HfE B BHEALS o '
kR EN T BinE (D) REESE (LEH) HBEE (F4) » RnRMEREEARE
BERREE Y ERESEE o MAERZID -HESEE ZaE » B EHkEREE 2 FRE
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Fig. 1. W,/V, graphs for the physical properties of

cooked milled-rice.

Parental code: 1-Koshihikari,

2-Toyonishiki , 3-Tainung No. 67,
4-Taichung No. 65, 5-Pegonil,

6-Nakkhaongo.
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Fig. 2. Standardized deviation graphs between Y,
(parental performance) and W 4V, (order
of dominance) for the physical properties of
cooked milled-rice.

Parental code: 1-Koshihikari,
2-Toyonishiki , 3-Tainung No. 67,
4-Taichung No. 65, 5-Pegonil,
6-Nakkhaongo.
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PR » BRERERRE Mok RN o BUITHIE (E) THEE » kB pat b i i ik
KRR B2 RN REBE o Hy BUPRELHGH BT » {0 IR EETF B AT A B3
B BR AN 2 TR0 £ S ARSI 5 A R 2 (6 FLJ4H, =0.23 0 (5) o BTG
Wifiv=0.25 » (REAAIEREZZ0EA (£2) » WTHIREMIRE HEH, R 2 f7R% » A%
THBK R RR e » TR0 S OISR 2 A IR 76 B AR 22 5 T E RS o
FPRATEE (£4) » FRESRBAKSRENR 2 EMIR b » B 2 58 T RIE L
LIRS » S OBAEREBARE AR K/K, =1.0951 (£5) » &, 2
R R IORENE 2 LN > IS ME LRSS o A2 THRRRERE ((
Hy/D)'/%) » SSEERIEHT BB 547 ST et B2 S B 5 » 103 1.70 £ AR L ;
WARV. T2 WA R W B AR TS (1) » ik > AR 2 B iR 2
Bl - SRS TLBARIBERZ FAIRATE (V) BEEZ W+ VA28 S HEeS E A
s (BRRA% » SRINATIE SR ARH K SR e 2 B R e » BRESEER > B 75 1 S 51 » T
AL SRR TEE b A (£2) Fla 2B TR S A2 o Ak
FAR B IEKEB256143 » THRBHEAFE (W, V. PIEBARMIR 2 BABIAR RIS 654213 »
Y BESRIE 1 R BB 2 AIVRHE o At 2 AR > (BRI BOERRE Hk ORI (32 4) »
HERRSFE BRI (£5) » FAKERERE 2 8 8 & AR o A bz R
B2 SRR 2 A fh?/H, = 0. 0520 » BURAME DU ABM B R £ BOERB T o B
B L AR o IR S 00 T R £RREE O « REER
PRI U0 5 n (RS 2 MER S RIE B IR © 5 I8 5 BLES -

S BEHEZ BINEEAIE (D) SAEMAIE (HRH,) SEBHSOEEE (£4) » RERANE
BB Rt 2 Z RS EE AR 2D —H, BEEZOEMN » STk Ak
B L e SN A R ok A © B AE(B) RES R AR/ RREAET
R AT M2 REE o dR ORI BT Bk U e SR A4 S (AR
AREHE R RS 25 EH,/4H, =0.19 » BRIEASR R SRR BSRH 2 BIRE 0.25 B4
PERBRE 2D (5 2) SR > BaA LR 2 H 5H, R A S RS » JREIh S & Bk
st SRR o > ERA SRR TR E LR AN 2 S TSRS - F RGBE
EEraE (F4) > BARBBEEREEZ HIE K/K.=0.58 (£5) » #ER1 » HARFENE
— BRI BRAB AR SN 2 R > BER 2 BRBB R REN 2~ 8 - i
SRR T BB AT RS A e 2 TSRS (/D)) » S9N 030 1 2B 5 BIARETE
BIFFIERE (WO RBAFFIES (V) TE2EREEYWERER2 LS (B1) » BueiR
P S B R 2 B R B R 2 B 5 Bl - BRETLBAK 2 F IS
Ketl (Yo SaZBERERT (Wo+V) EZEMENEER  AREE (R5) » AMAH
FeBIK R A R SR 2 SR R o » RN 2 B B 1 » BSR4
FRETEEZbEE (£2) Fls2BES RS ET A2 &IMETEE - Ak > BARRT
KRB 123465 5 BERIEAE (W.+V.) HIBRYRZ BB AR H216534 » Y3 aE5E 1 HLE 2 48
B o RPII AR AN 2 3 R (B (R 7 » SORACE IR 2 S5 B Bk SR 2T
B IR 2 A BT > BRI AEE A NBE 2 5 (e 4) HIFDRE o AMEMA
RIS SHGEREGE (h/H, —0.0550, £ 5) » # BBk 2 A R B
BRMEARFIRS o MLIETR B OV 5 TS B ARE SR OV AT AR R a0 |
Ain (AEEREE 2 SR S Bk W7 (B ERS © > LA 5 BE R o
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KATES M R (D) HEMEE (H, & ) $BERSHEEY (F4) > HHA
ISR BB EOREAR E 2 R AR R EE AR 2D —H B BEE ZIEE » HanE sk g
W2 BB ES > Rk EBREE AR - BETHIEE TREE » WS EER
CERTEE -F RO RBBEEZIEM » BUR2H 6 X 6 2EABAKTIERE 2 BEERF » B
HErERTEEERBRSCERZAE » IERERERABREERMBIZHE KJ/KD &
1.18 (%£5) » BAR1Z2HE » \TAAHEZRABARM ARG GE 2 ERE S » BiEER 2
SRR 2 TARB A FETR MR o HCR  SE BEBI BRAR J7 3 (P R B ek 2 S5 R AR B i ( (HL/DD)
12y ARBELIZME (R5)  MAEREAERBEFFIEE (W) REAFFIET (V) T
ZEEFERRY) W, SRR BT (B 1) » AIEEZEUKEM B R U a i A RER 2 Bk
EETEEEES B - REGFEBRARE B RN ERASMERPTGREREEZE  (H/4H))
s RHEMRES0.21 (R5) » RNIEAFMMERFIGHEHES 2 BIRIE0.25 » thiE LR T LRI 5
FHERA R EEE 2b, (8 (£2) » THEEAHKLGEERASMER > FomgmEEs
FRZ G HRTRAEHTER - SAZELHAREKEBEZFIEATE (YO BRAHEZBER
B (W A+V) EZHRERREZEME (£6) - KRERAFIGE (Yo Bk HEZEHE
RE (W Vo) fEIRFRENE I > sLEB AR FIET BRIy » |ART SRR R 2 8 H R 4R
‘i REVB AR REBEERET R 2B RAER NI AERBEERNE BRI - FRa4E
MY (W.+V,) MEEZEEMRBERE Db (F2) » WHEE1RE2 M A2FRZHR
ARk R RS S R - AR AR RR RIS 2 BER A 15132456 » TTRAZR
BIRFF 75123465 58 184 (Koshihikari) ZMBHEER/D » TiEATEN 2 ERIEENZIEM
HEBBBES o AlkRk2 2 RERPIEMRELEE » BRI o AT REER GBS R
B R R E B Y /H, = 0,030 5 IRk SR ik (U 4% B R BAF7E o 3% B ARk
2R R E L BRI I » LLER B 20 o ,

keRES 2 BMESE (D) SRENAE (LERH,) SEEXSHEEY (K4) » TRRME
BB R R RIBREE - XRAWRZD —H, (ERHEE ZIEME » BBk iz
CHEMERBIES » Rtk EBRER K RBEELIE - BIEYEE THE » BRAERETRR 2%
RTK-F BERSBEEZAE > BHRBR 6 X 6 2EARAXARREEZBERRF » BES
LrERZHEE TR ERBESNERZEE » 2RAEREAMBIEERBEZLE KJ/K) £
0.66 (85) » /MA1 o iHEEAHEHAB AN ATIEZ EWARE S » BEERZZRERE
KRB - MbEEER RS S REG SR ERZFBEREE (H/D)'?) » 34 R0
120 (R5) 5 WAKV, MEt 2 BEERYWr BiRIRB RS (H 1) > RABa Bk g
HERERZEEERBREREBIERE 2 B o AT R A RIER & S AR IR HE
RERGZILME (Hy/4H) £0.24 (k5) » HIERSMERTIGMEAEAESEZERE 0.25 524
s HRERBREELRESHIRERAER b, ETEE (£2) » WREEMAEKIERRA S
R HEEEERAMZ S MHEOREBSf » R HEH, MEERT % - $REETH
FREEEZFIIEATE (V) ARHEZEERF (W.+V,) EEEEEZIEMR (£5) »
HEBHEREES AIERSREER) 2 (W.+V) ERE (AIRRESZEEER) KBYH (W.+
Vo) BCEHR  TTE & ERAZW. + VAERRER » Y8 (W+ V) BIEMHER MEY. 8 (W,
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» T a6 B AR SRR R Bt 2 BEMER PP 5132456 » T AR 2 RBIR T 75123456 » ARl a8 R peas
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Table 6. Simple correlation coefficients among the physical properties of cooked milled-rice

Hardness Cohesiveness Brittleness Chewiness Gumminess
Hardness — — 0.30ns 0.99%* 0.96%* 098"‘**5
Cohesiveness — —0.28ns — 0.08ns —Q 12ns[’1£)
Brittleness — 0.96%* 0,98
Chewiness — 0.98%*
Gumminess —

#k ; Statistically significant at 19 probability level.

ns ! Non-significant.
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-

PR O FE » REZ AT » KBS (texture) ZEEWTRENRAKREHEZLERER
HRE > MATRRBEEE R B2 MM ~ B » Palk - IESH: R S SR R >
7 o Okabe "® $gH : 748 ~ ki (age) ~ WFRIRE ~ BEREZ 2 KM (water level) B2
# (cooker) SFRFEARMEZERERRE o XEHURN » K2 FEEEE RIS EE 5 21U
FERB BARBHFARA 50 X (30°C) #» HkHMEMERAEER ; ABALSH (automatic
gas cooker) HEHEIEM (automatic electric cooker) FTEZKERHKRASSEEEER ; Ak
FEHRIEG TR 1 E 208 BB GRS OO o By BRI 8 2 B 5 B I 5 R »
EAEEEE RS S 0 FESRE D o BHEFMMARRAE  REFEELS ; BREEEE > 8l
BT EE Y c EHRRE (peaty soill) ZRRHBEZHE 0 « HFERER (rusty
kernel) ZHEEE R AEMBMEMEME 5 MHMERIBEE O  AREEEERE 2 EEREBPEE © L
Sk EE (BRERASE) BRERREMERRZEN » AN EXBRERES - ARG
o BALEREE - HHKE TR  REHESHIREE » T4 T EEER (85
TR K1 ERFIE) BHBRERS (R4) HTEE » THRBETYH » AW S BT HHE
i EMRERRERETESEE -

YK © R Okabe '8 $8HIK 8 Z BRELBEBE R i 2 BASRIR % Y] » Okabe U8 Rl — 545 Hi kb1 5
BEZLER—ERNSE N B (balancing parameter) o k2B £ » KRS » BlAH
P BV 5 EREEMEIE - IR RER « BENHARZARRERERE » HEEE » fRRE
HHE - FE (FRER) BIEE - WMk MRSk R 2 A RS 2 RS E R L2 B
FoWR © REETRALEAESTEREY » BERAVMEEMHPEEA AREET Y S5
» BB R KBS HIERR (Texturometer) BUERBEREZHEREEZ BRI o LT
HEAREAREYEEZEEWHR  BRER BB - Itk - B RS 4 Wk > BinkiE sk
REPEHIE » SBERESE » BURE IR S FHB SR £ Rndgrees BHARMEREER
TREBMBEZ R AR R E R -

#Mather and Poysa " fgH » Bt Griffings{ ® B Jinks-Hayman[t 1010 2 72 pife
FHIBENIRBANTT B (B L Griffing K2 —## 47 (GCA) W58 Jinks-Hayman £
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B chd S (E I E M ESE - #% » Griffing RZAMERELE (GCA) REREAE (SCA)
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SEERHRT » T EME A TRt RBRES T2 » WiEE TREN B ZME 17  APRRE
f5Mather and Poysa 9" 23 & » #Griffing [KE Jinks-Hayman 2 B R o iR # S
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Inheritance of the Physical Properties
of Cooked Milled-Rice’ ]

Yih-chuan Kuo and Ching Liu®

Summary

The inheritance of 5 physical properties of cooked milled-rice, hardness, cohesiven-
ess, brittleness, chewiness, and gumminess, were studies by means of a 6x6 diallel
crosses including parents and reciprocal crosses. Data from the F; generation and
parents were analyzed using the Griffing and the Jinke-Hayman methods of diallel
analyses. The genetic variations of all these properties of cooked milled-rice were
significant among the parents. Both additive and dominance effects were important for
all these properties. Fruthermore, additive effects were significantly larger than domin-
ace effects for all properties evaluated except for cohesiveness. Highly significant
general combining ability (GCA) and specific combining ability (SCA) effects were
observed for all these properties. It were also found that the effects of general combin-
ing ability were highly larger than those of specific combining ability. Maternal effects
existed in all these physical properties. Estimated heritabilities for all properties except
that for cohesiveness were very high incidating that a major portion of phenotypic
variability was controlled by additive effects. Degrees of dominance for all 5 properties
estimated by graphic and variance analyses showed partial or incomplete dominance
except that cohesiveness was overdominance. The average frequency of positive and
negative allels in parents was about equal for gumminess, but not equal for hardness,
cohesiveness, brittleness, and chewiness. Number of recessive genes exceeded dominant
genes for hardness, brittleness, and gumminess, number of dominant genes exceeded
recessive genes for chewiness, and both number of dominance and recessive genes was
equal for cohesiveness. Directions of dominance, evaluated by regression plotting and
the order of parentla dominance, of chewiness and gumminess were unidirections,
toward lower chewiness and gumminess, on the other hand, directions of dominance of
hardness, cohesiveness, and brittleness were ambidirections.
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