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Table 1. Quality and grain characteristics of five indica rice varieties.

Cooking and eating quality Grain dimensions of b;owr; rice
Variety Alakli | Protein | Amylose| Gel Kernel | Kernel | Kernel
spreading| content content | consistence | length width | thickness
score (%) (%) (mm) (mm) (mm) (mm)
Taichung Sen No. 10 5.7 6.49 192 55.4 6.2 2.3 1.8
Taichung Sen No. 3 53 6.55 19.0 445 6.7 2.2 18
Hsinchu Ai Chuen Chien 3.1 6.64 26.7 303 49 29 1.9
Taichung Sen No. 2 3.0 5.51 27.2 30.1 48 29 1.9
Chianung Sen No. 11 28 5.68 2.1 295 63 22 17

R 2.BARF IS E BB Z T R M S

Table 2. Parental and F; means and heteroses for quality and grain characterisitios.

‘ Cooking and eating quality Grain dimensions of brown rice

Population Alkali Protein | Amylose Gel Kernel Kerrel Kernel
spreading| content content |consistence | length width | thickness
sco re (%) (%) (mm) | (mm) | (mm) (mm)
Parental mean ] 40 6.17 239 38.0 5.8 2.5 18
F; mean } 3.8 5.99 27.1 33.1 5.7 2.6 18
|
Heteroses! :— 0.2ns. | — O.16ns 3.2%% | — 49%% | — (lns O.lns 0.0ns
1 (Xp—Xe) .

*% : Statistically significant at 1 9% probability level.

ns ;. Nons-ignificant.

HAE 7 ERAERKHE Hayman®® 2HEZRE) 5 GEEERERGOSHLNES »
EREMRREET a BREHEE - BHAZRAFAMEEERZEERREE; b BREER
NEBEE > RRAREPBALSZEMERT D ERE L BEBERAEEEZ AR o 7 @%RS
BRECKIR L » HBhZ by BRISEE > BURELEERZBRERTYIERETT M o 7 @REMER Sk
KRR~ REFE S ERRIEIRZ b, SRR » R ELE LS 2B KRB AM 25 i7RY
e BRMEMIK by BRISHE » 278 ik B Bk 5 2 hn ik s BRI 2T s e PR B Ak

Hock d #RSMEEME (maternal effect) 28R > 1% 307 BHELEHERSEIE
B HRESE o
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Table 3. Analyses of variance for quality and grain characteristics in indica rice.

1985

Cooking and eating quality Grain dimensions of brown rice
Source of -
variance D. F. s;ﬁle]:ili;g Protein | Amylose Gel Kernel Kernel Kernel
score content | content |consistence | length width | thickness
Block 3 - — - — — - -
Treatment 24 ok ok sk *k sk *k *k
a 4 *% *% *k Kk sk *% *%
b 10 *k Kk sk sk *% *% sk
by 1 ok *x sk *k ns *% *k
b, 4 ns ns ns ns * *k *k
bs 5 *% K% sk sk *k *% sk
c 4 ns ns *k *¥ ns * ns
d 6 * ns sk * ns *x *
Error 72
Total 99

*, ** Statistically significant at 5% and 1% probability levels, respectively.

ns : Non-significant.

= 4. TIESEEBRIERZ REERR S RLEERE

Table 4. Estimates of genetic components of variance and their standard deviation for

quality and grain characteristics in indica rice.

Cooking and eating quality Grain dimensions of brown rice
Génetical
component s é&:gli o Protein Amylose Gel Kernel Kernel Kernel
P sc or1en° content content consistence length width thickness
D 2.007**' 0.272%%¥ 19.824%¥ 134.753%* 0.239%x 0.123%% 0.0070%*
+ 0018 +70.011 -+ 0.463 =+ 14.895 -+ 0.005 =+ 0.001 =0.0008
f= — =
H, 0.195%% §[0.085%% 11.661%* 1492.636%* 0.022% 0.013%¥ . 0.0014%*
=+ 0048 =+ 0.030 =+ 1.250 -+ 40.227 4+ 0.002 =+ 0.003 == 0.0002
H, 0.193%* 0.080%% 11.808%** 144.379%% 0.019%% 0.012%% 0.0013%*
=+ 0044 + 0.027 + 1134 4+ 35.486 4+ 0.001 =+ 0.003 == 0.0002
h? 0.090% 0.074%* 26.648%% 61.164%% 0,024%% 0.015%* 0.0030%*
=+ 0.030 4+ 0019 =+ 0.766 =+ 24633 =+ 0.009 =+ 0.002 ==0.0C01
F Q.061ns| — 0.024ns 1.214ns 28.859ns 0.092%% 0.011%* 0.0007**
== 0.045 + (0628 + 1.156 +=37.209 =+ 0.013 = 0.003 =+ 0.0002
E 0.0C6ns Q.015%* 0.C62ns; 0.177ns 0.003ns| 0.001ns 0.0002ns
=+ (0007 -+ 0.065 -+ 0.189 4= €.081 -+ 0.002 =+ 0.001 -+ 0.0003
D-H; 1.813%* 0.187*%  £.163%* — 14.883ns 0.217%% 0.110%% 0.0056%*
=+ 0.043 4+ 0027 | = Ll =+ 35.749 -+ 0013 == 0.003 == 0.0020

*, %% ; Statistically significant at 5%
ns : Non-significant.

and 19 probability levels, respectively.
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FAM (W, —V,). fEZ#E 75 (homogeneous test) W HIERBEHEEH S Hayman
N BB RRE AR B EEREER S 2B o B (W= V) R BIE
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ZEAK » RAVRABRERERS S Hayman ®0 2B BT & BERS Z¥—FEH - AW EEHE
PR R R EMEENRISTREE (BERRFIE) » BERZERGH 7 REERZ&ZEER S
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Table 5. Estimates of genetic systems for quality and grain characteristics in indica rice.

Cooking and eating quality Grain dimensions of brown rice
Estimate s ‘:‘;gg}; Protein | Amylose Gel Kernel Kernel Kernel
psc ore 8| content | content | onsistence | length width | thickness
1
(H,/D) 2
By graphic 0.3225 0.6561 0.7710 1.0547 0.3048 0.3292 0.4598
By variances 0.3115 0.5580 0.7670 1.0538 0.3037 0.3276 | 04518
Hy/4H,; (uv) 0.2476 0.2361 0.2489 0.2412 0.2158 0.2329 0.2366
Ka/K: 1.1031 0.8532 1.0832 1.2262 2.1220 1.3020 1.2515
h2/H, 0.4669 0.9223 2.2956 0.4236 1.250 1.2460 2.2464
Heritability (%)
Broad-sense 9945 91.94 93.50 99.81 99.03 9992 9944
Narrow-sense 94.76 81.15 75.89 60.51 97.60 94,78 88.76
rof (W:+V.) /Y, 0.991%x 0.934* | —0.995%* 0.982%¥ —0.905% | —0.790ns| —0.846ns
Order of dominance of 354122 45132 45321 53421 21543 43512 43152
parent
Order of parental 123452 32154 54312 12345 25134 43152 34215
performance

*, bk : Statistically significant at 5% and 19 probability levels, respectively.
ns . Non-significant.
a : Parent code : 1-Taichung Sen No. 10, 2-Taichung Sen No. 3,
3-Hsinchu Ai Chuen Chien, 4-Taichung Sen No. 2,
5-Chianung Sen No. 11.

EXBLRE 2 HIEHEH Amylogroph determination BB IEEE SME: + Tk EIERMER
ERBADERELREEES ZNETE - FWRBHEABERS&EZ D-H,—H, & h? SEE
B EBEEHERE (F4) » BB (D) HEME: (H, > H, & hy) ZEEESREZEBL
BERER - D-H, BEEEZIEME » FrERAEREMERZRMESESZED X RREEME
> WA HERR IR BB B E 2B EHARAERK » HURFIHRERERM MEH 2B ks B EERE (F5) M
HIE - Atk 2 F ERFRZARTEE » BHEHERSEREE  SiIBF - XRE BB S
HERFHSHRERAM » HERNBE2ERZRES 595 R AR » 8RB EE RN
ARBHESHAEBAMZ b #H (R3) FRE% - D-H, #EEENE - BERS (H, - H,
% hy) BERTFHEEEE (H,/D) "EARO0H 1 2/ » Miliza Ak F BEXRATH
HERHREER 2 BB SR TS M RER AR > MIEH AR SRS E 2t -

KPE R E 2 H, 81 H, (HAEEET (84) » Hy 4H,=0.2476 > $2370.25R[R(E > #5H
BAMERASAARBAE RS - FHEREE (H,/D) ' HEAMR0E1 ZM (R5RE1) » &
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(B 1RM@2) » MBEARRZKF 12345 o

byx:1.045:0.142

1
1.5 I 0.1 Ve
] Vr
W, c W, D
1
2
15 | 150
1
[ ]
2
5 y 50
f Byx:0 946:0 31 by x:0 8210069
4 4
&z
o . 0 5 . . . —
5 15 ( 50 150 '
vV, J v,

1A-D. BB - BAHE®  BNBEHERRBYEEEZ W/V: B - BARREES -
Figs. 1A-D. W,/V, graphs for alakli spreading score, protein content, amylose content and gel

consistence, respectively.
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Figs. 1E-G. W./V, graphs for grain length, grain width and grain

thickness, respectively.
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Figs. 2A-D. Standardized deviation graphs between Y. (parental performance) and W.+V, (order
of dominance) for alkali spreading score, protein content, amylose content and gel

consistence, respectively.
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Figs. 2E-G. Standardized deviation graphs between Y, (parental performance)
and W;+V; (order of dominance) for grain length, grain width

and grainthickness, respectively.
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AR o B 2 BABEERE 543512 » BIAKHKF B43152 o R E BN ; KIE 2 HABERF
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KK BRI S R ABBEE - ERESR - RERNE REERIGEE 2 2 » BT R
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Table 6. Simple correlation coefficients among quality and grain characteristics.

Cooking and eatingquality Grain dimensions of brown rice

Alkali
spreading
score

Characteristics Kernel Kernel |--Kernel

Amylose Gel Protein
length. width | thickness

content | consistence| content

Amylose content 1 — — 0.86%% — 0.55% — 0.87%% 0.37%4  — 0.56%%* Q.52**
Gel comnsistence “ 0.48%% 0.87%% — 0.35%K 0.47%% — 0.5]1**
Protein content \ \ 0.54%% — 0.13ns 0.29%K  — (022%

— 0.35%%¥ 0.63%4  — (0.54%%*

— 0.83%k 0.94%k:

Alakli spreading score

Kernel thickness

[
x
1
|
Kernel lenhgt ! | — 091k
|
\
|

:Kernel width

%k, %k Statistically significantat 19 and 5% probability levels, respectively.

ns : Non-significant.
= A
QY [

AEWEZ RBEEEESE TR » BREA BB T T TS » (ARBERAETBRD -
s O TR RN A BERE EERERREZE o BT B0 B O40Y BillE:
AR A ERRERAEREEBREN LR » SBRBRTERENKEES - BERRE
e 3510 S HEE R IR RRE T o MNP L SEE UK PRE M
FERRH © » NEARNAHAERRETRASE » Mk ZRARHMAGHBLRE &
REASE - BRNENSERBREESEY » WM BN REBRRER & Sk 2 F RUER N
B2 EEAR o FILN19814 fele B3 @iy » SHE ALK M A M E IR BB MERTEZ
EETT > B BEERER 00 WA AR E R LG R R R ERRRY & B2 BETHEME o BT
Fer B MR 2 AR AR IR BB Bk R B BB R R U BRE SRR o TR
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B ERE) ZACKEE @2 R REERE & B R R EUR R B2 B AR
MEW SR EEEEEHey F, B4 (£2) HEZHER X 6 BRERE R ZBRRY & 25
BB 2 2R » (R RRTR SN LERR R S B RMEZ AR RE -

BT R 2 — A Ty7E BUK P T BRI BRI RN AT 2 R+ af Sk R
(birefringence) Ri5f#H (crystallinity) ZEEFEE o KR ZBAGEREE R HMNS5ZE 79°C 2
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Inheritance of Quzlity and Grazin Characteristics

in Indica Rice'

Yih—Chuan Kuo, Ching Liu, Te-Mei Chang and Sung-Ching Hsieh?

Summary

The inheritance of 7 quality and grain characteristics related to cooking and eating
qualities as well as grain dimensions in indica rice were studied by means of 5X5
diallel crosses including parents and reciprocal crosses.

The genetic variations of 7 quality characteristic evaluated were significant. Both
additive and dominance effects were important for all-7 quality characteristics. Furthe-
rmore, additive effects were significantly larger than dominance effects for all quality
characteristics evaluated except for gel consistence. Estimated heritabilities for all chara-
cteristics were very high, indicating that a major portion of phenotypic variability was
controlled by additive effects. Maternal effects existed in alkali spreading score, amylose
content, gel consistence, kernel width and kernel thickness.

Degrees of dominance for 7 quality characteristics estimated by graphic and variance
analyses showed partial or incomplete dominance except that gel consistence was complete
dominance. Directions of dominance, evaluated by regression plotting and the order of
parental dominance, were toward low alkali spreading score, low proteint content, high
amylose content, high gel consistence, long grain length, wide grain width and thick grain
thickness.

The average frequency of positive and negetive alleles in parents were about equal
for cooking and eating qualities, but not equal for grain dimensions. Number of dominant
genes exceeded recessive genes for alkali spreading score, protein content and amylose
content, however, recessive genes exceeded domianat genes for gel consistence and grain
dimensions.
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