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HE  LEERARLEREHEAZ6 X 6 2TZ Fi MEER AR A EEZHE - B2
BB BRBAE RAZE X B EHENA D FRIER BAR 28 SR » LSRR
R Onik BB BT R - BT I I PR B S - MR R AR £ R
BInHESUEIEG o RBETEERR IS TR S A B AU - FOSRIG IS 44T i A BT I
Rz BEEREEDBRIHAT2 B - MBEEE T LAARIERF ZUE R LR EE X
R BUHE P FERERO RS EREE s BEET ) EHRERT /T EEE S, - |
PERRBR AR IE A S i R A% » RS ERRNS R HEERE

kkizB%EE (Chalkiness) fRARIEZLPAY BN BEDE BN Z HEBEBETEEH L 1516252910
o Ml REERERALLCEZ TRMAREES » LCAREEZTRE » (IO EE S35 B Bk
2 WRESE Bl — ©22020 o Tk AEEY FERSHAGYERL BRBHIEREeR @
s (ERAZERS 2B ERE » BEKM » S EBEEZRNAE AR EA SR EEEE S
B > TiAKPEZRAZATBEE 715190 o

BEE RN EERAERE 2 AN R E BERE OHO , ASBERTET
BEZHE . EEMMEBETEREE RE MR TR RN AERAEA/)ER » Jennings ez
al. ™ s Resurreccion et al."® ~ Tashiro and Ebata ®® ~ } Yoshida and Hara ®" 23z
el E e e EE RN 2 HREE » ERRNGEZ - KOG TS EERTERESEE RS
HIEEE » M FBERERD & o LEENRBEETESIGPEIREE2RE » HlEKE
MR IR RS A EE R B A > BRERIEER 0= 1.2g/pot T » BEBERHIBERKIE
H &2 mii oI TR 4% » SER > AEE2IEM AR ER I HE 0 « BEEE » LHA
T A — A I A BB R BRI I 9 o BB EE TR ¢ BT Itk o a]
RSB B R B2 AT » BEVEIITECAI A =B MBURE 8 n 2 o RIS K bR
Al 8 B AR SRR 20 o ZRRES AT 5 R R BIRIE R IR R R EE R 2 A
B o HFBRAMIMBERABAGRSHIAE 0 » —RERIEITARTBYE 2 RERSH
N BUKBE B R » B2 B EEE LUEE 2RI 7 o BRTER20~30R 2 B B
FETHBEEEREHZERZH® - B»E -WE 7% REFRHESEERERQEER
s A SHBL ™ o

# Chang and Li®® % Chang and Somrith @ 255 » FEHZHERREERLERE—H
BEMERT O —HEEE TS BT RARBRBERTHBETR ISR o Kl
BRE (Bold grain shape) ZHEBRHEEMKIZ (Slender grain shape) %5 o Som-
rith et al. 0 R HEEZ HBBERRINMEBAEAER 2 FEREHE o Jennings et al. 19

1. EEE RGBT HIEWSEE 1267 3
2. EEERFVBNRERNEWERKHAR - 8T PR BIEH -
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BHEEIE R BO - BREREAEERZE-BHREE - ANRER mERERAZR
iR s BB NAARIE EEME R RE B b EYIRRIZ BNk o BRI U 2 05 R
» WK P2 ER o

Kb EBEE L E RREERARESRE ZRE R L — » BN AR W LAE DA A R
HREBET » SRR BARTEE  MIERBEXMERERZNET » Bl p22R
685 R ZER 7 BAIE EEAE » AREELSWD - BRRRERFEZEREL » LOETRERZHE
BETRZHE -

MEEREE

M ~ B8 ZLp6TyE ~ 2rh65%% ~ Pegonil B Nakkhaongo % 6 {HARBMENES & HRZH
& o HEFETERZZIM Fy K 6 BAME » HI19844E 1 IFpS i B3 AT 8 BB - s
2E#£%: (RCBD) » 28% » &/ RAEFH 5 1T » HIT128 » {THREE 25X 25cm » fE#HE N
P05 % KO $hKE80 40% 50kg/ha o FHIMHERAG NE 538 (T BB B » LA BRED KRR AL
s f/NE & I E30KE o HYGEERRS » FERD BIRRAL » B HILAE 8 Satake BRiER Kett M
KB TR Bk UAI%%ﬁ&EEEEZ*ﬁ’EE%%%ﬁﬂﬁﬁﬁmﬁﬁﬁ@E%E
KHBEE - iﬁﬁﬁE%EE%Zk$M%M%%ﬁEEgﬂzmmmemd‘W%EWK 6%
iwmﬁlﬂﬁﬁﬁgﬁﬁ#Z%ﬁmilo

L HRLBENMEZEEHPRE Hayman "2 K Jinks @0 ZIREGETT » BlACZ BRI
F Al Johnson and Aksel U9 Z5@kat » R Rk BHEAI{5 Mather and Jihks an %
AR o

=1, ASMEEE N EEA EEmE D

Table 1. The occurrence frequency and the opaque area of chalky endosperm of six varieties.

Varieties sy s Sl I R
Koshihikari GEIE) 885 » 23
Toyonishiki (¥45) ) 7.35 ) 2.1
Tainung No. 67 (ZEEL67%H) 25.25 v 34
Taichung No. 65 (Zrh6555) 26.25 a3l
Pegonil ; 91.85 6.8
Nakkhaongo 96.68 » 7.5

a : According to Khush ez al. (s classifying standard.

# =R

LRy EASFERREEEERY a BEEERE (22) » BHEELHAHAGE
éi%ﬁﬁ*kéﬁ%é%ﬁﬁobéﬁT*L@ » FRERMAE ZEENEEEN S TERE
b EREEAEEEZ AR  WERAREHELRTHEERZE b B QB2 EREBUA
EREZ » AEEENAMEY  REEEREEA N RER 2 BEER TRE LR TaE
Kk BUE TS S J7 i 97 (Ambidirection) o by SRR EEERRGEEE » BRmE
iRz B » D40 6R A IE SUBE R 22 BLA I 2 5 A T ST R BB AT £k o P 2 B IR F R
Z by BEBENTEREHER by B by ZEAMMIE » ARENRIbEE RN - RinikiRRRTE & Bk
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HESESFEHREEAR TRIFATHEAEEL 6 X 6 22ERMAAT « CERBE—RARZ TR
HHE (Maternal effect) s d BEBREBR ¢ BRZERTER - HE 2AMERZEER
Zc & d BERYEEE > HAFARETEYEARaEERRZER (F2) -
R2. BREAEEMRZEA I
Table 2. Analysis of variance for the occurrence frequency and the opaque area of chalky

endosperm in rice.

The occurrence frequency of chalky The opaque area of chalky
S ‘ endosperm endosperm
ource o D. F.
variance
MS F-value MS F-value
Block 1 11.80 3.80ns 0.004 0.26ns
Treatment 35 1,443.41 464.46%%* 5.016 372.29%*
a 5 9,506.87 3,059.14%* 29,984 2,223.98%*
b 15 95.42 30.70%* 1.294 96.03**
by 1 0.98 0.32ns 0.380 28.22%*
by 5 129.15 41.66%* 0.362 26.87%*
bs 9 87.17 28.05%* 1913 141,99%#
c 3 223.67 71.97%% 0.740 54.94%*
d 10 43.55 14.01%* 0.263 19.50%*
Error 35 3.11
Total 71
\

*, % | Statistically significant at 5% and 1% probability levels, respectively.
ns . Non-significant.

MEERR (W+V) EMEENRERETEE GERTIL) » RRFARBZEHTE
Hayman " 28 {85 » 13— MEIZEER S (R3) REBERHE (L4) - ER W/
Vez BEEGHTER Y. 8 (W4 V) 2 FEEBR G HHERE 1 %82 -

MAZEERZEER (Inheritance pattern) RAFLL - Mtk D~ Hi B He $@Hma
BormEE (£3) » mHRmE (D) EEME (H & H) SEEEGAEERS TS
FEEEEZA/NMREE - D-H, ERBEEZTE  FRLEAERS & 2HMERE 2 R aEE
FHRPRESIE - R E ZEE R RS EREER (F4) » BMBCREHEY -

AR R R A S LR (O (A R R EEE R TR RE  ((HJD)*']) EHA R0 H 1
(F4) > BRENREEEERZERER s A28 o REFEAME W BA (V) %
HRFGREGEZ Ho/4H, i » FMAZEEERSENERE.25 (K4) » BHFAHTREEA
SRR G HEE RS » TS S R EEE b, H (K2) FEeZAE » Mkt Bk e
W RERERBIEERER AR Z 5 NG AHTH B2 EREITE - BABRBEERBZLE (
Ki/Ko » MEZEEERSHBAR 1 » HREREUEREERES RBEEREZ R - BEZEE
R ERZH 2 AHE (°/H) IR0 (R4) » RRMERCEESEREALE - REHE
VEEERAER BRIE AR » B SR 0% 5 e H LN E R stfERtE (Little or no
dominance) I » WLMEAIR S 0 5 BERERER 2 » n EREZQETS LRI E mE
PEREIR B R AEAL ) o
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RS, RUKRFREEMREER & E R ERE .
Table 3. Estimates of genetic components of variation and their standard deviations for

the occurrence frequency and the opaque area of chalky endosperm in rice.

|
Genetical i The occurrence frequency of ‘ The opaque area of

component chalky endosperm chalky endosperm

D 1,595.99%%* 5.45%*
=+17.83 +0.13

H, 134.32%* 1.40%%*
4=48.27 -+=0.32

H, 92.31% 1.28%*
--40.44 +0.29

h? — 0.59ns 0.10%*
+27.22 +0.09

F 54.04ns 0.58ns
I =4-43.57 +0.31

E ‘ 1.55ns 0.0lns
-+ 6.74 =+0.05

D-H; 1,461.67%* 4,06%*
+4=39.75 +0.28

* %% : Statistically significant at 5% and -1% probability levels, respectively.
ns . Non-significant.

4. RBBEERERZEERH
Table 4. Estimates of genetic systems of the occurrence frequency and the opaque area of

chalky endosperm in rice.

. The occurrence frequency The opaque area of
Estimates of chaeky endosperm chalky endosperm
(Hy/D)12
By graphic 0.2944 0.5089
By variances 0.2901 0.0506
H,/4H, 0.1718 0.2292
Kq/K; 1.1240 1.2345
h2/H, 0.0064 0.0796
Heritabilities (%)
Broad-sense 99.81 99.76
Narrow-sense 96.98 88.42
r of (WetV2)/Ys — 0.03ns  0gee
: a
Order of parental 346 521 213465
dominance
Order of parental 213456 ' 214 365
performnance

*% : Statistically significant at 1% probability levels.
ns . Non-significant.

a . 1-Koshihikari, 2-Toyonishiki, 3-Tainung No. 67, 4-Taichung No. 65, 5-Pegonil, 6- Nakkhaongo.
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# Mather and Jinks O" Zf&3h > W, 3 V. 2 EBEEFRETRZHME « F— - FTRRE
- EETEEES ® W, H OV, ZESEEBEAAR (b=1) K, RIFRREARMLIEE TS
| RREZARERGE  FREREERAMRR S o 5 HRBER AR > e R
¥ W, S8 WAEEMERZ TIBEERE - = ~ BEER LR A E T AEERE
WzE A2 A o WRPRAEEERZ W, 8 V. BFERZEMHE (b HEEEHAR
0T 1 (BIERTIHD - B AR T 0 PR ST PR 2 SR A & AR T A T 7 25 o BE R 2 2
7 ANEREREZEEAMSETY HESmEERE - ANREEARRZ EFERRAEEZ

w ]

800 |

400 |

byx=1.oe17t0.0903

T T T T 1 - L |
J 200 400 Vv,
wl’
3
o'
I o byx=0.91116t0v04 094
o

Bl WEEEERZ WV

Fig. 1. W,/V, graphs for the cccurrence frequency (A) and the opaque area (B) of

chalky endosperm.
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+
A (W +V, B|w,+v,
o 0 o o
1 +1]e o 5 @
+1; 6
e
2
@5
- +
.I s '| ®6 -1 o +1
- Y T :' T
low high r low ° high Y,
o
4 4
P { ]
al. r:-0.03ns () 3 re0.980%*
£ o -11
=) 1
T E
3 ] «
. k-

E2. MEZEEERZ Y, B W4V, 2EEREE
Fi8. 2. Standardized deviation graphs between Y, (parental performance) and W,+V,
Corder of dominance) for the occurrence frequency (A) and opaque area (B) of
chalky endosperm.

RmE—BERER » MEREZFHTSMARZZRIER » WEREBET S ITRPEEZ by #
(£2) T—%-

REEREEREZ W, 3 V. ERERE W, BREERLT > RrmBaZEEERZ4EERE
ezt (B 1) o LA EE R HBUBRENINE » 5 3 IRBI A hOOSRR BT IR » & 13BE
MOCRIBER B RE (B 1 a) » EHEPOHRAFES ZBIEERN » MECREE RS ZBEER -
1 b RIS 2 SRR R SRR B IR » 58 5 B A Pegonil RREERN > LAVRTRRBZEE R
BEREEADE—ERE » BMAERL ZBIEELN » T Pegonil AFEAZEBHAR -

@2 BR—FFZHATE (Y) HEERF (W.+V) BZEERER « BABECERAE
KERR GBARTE Y RERBABEERZEA » BEKTRTERABRIEERSE - FAHEHME
HEEER (BERRF > W+ Vo AGERRBATEE » BEEERLCEENEIAFRTEE - T
W+ Ve 81 Y, ZARGEAERT BB R B[ % r HAEER Y. & WV, fig
Bufes o BRUEERBEAREE N FAB AR RERERE - TE r (G54 AHERARH BB
or fE7REEEE: » AIEMAR M (Ambidirection) U7 o [RANE R KK HH BUSERE 2 B S
Ttk > RUHSURE RS BUREL ER S ERELE - MR ZEXBEHEEEANZ RUAEEE
BHBUNE DB » BIARBMERF 213465 » BLAKIIRT AIFS214365 o

OO

KK EH (Chalkiness) ik BASIEILMEIRZ — o BEERAE 2 MR FLIR 5 Uk R IR LR — 1
R RET (WREL) T LKAV FLEE 6 B — {4 452 BN 2 (GRS T B T2 — 3 #%8 (Triploid
tissue) > {ERHR—HRELERZZANBEAEDERDNBERTHEAFERAZRRA  HhE
AR B — AR 2 R R AT HERR B A B ko2 SE AL o JOEREER I T i

FEAITAE ST o ATRRSE 91T B 2 SRR R » TR ENRBIEDZ AR » REER MR BIED R
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F, ik b o STREE EE R AN » DUERBATAORR B RIR 2 KN R SR I
LA ST BRI RS - R RSB E AR (R ZEENER K 3 2RI
BEE) » TAARLRTEERD R BRI G  RUAZERRG S GHA =N
T+ B SR R o ST S BE R A RS 2P LRk
A ABIER 2 B AR A R EPLOE (F68) » TR 5 BU 5 ph RN
el -

AR — MR R R A TR A 2 A 2 e 0 e AT ERH R =S R
JigilE » —5 Jinks % Hayman %5i#f Mather (1949) ZEEIFHRILBER TEHRBGE
LA A MR (RS % 0 (RS SERBRSE2 /73 - 1% Kempthorne FF{E » A /38 e R F A
£ 1 RN - BREFUE DR BEERARZ L < =5 Yates ¥ Griffing %57{8 »
FEREACE R L TR TR 4 R IR T — R A AL 5 D B (3T RS T2 0782 © RBRSEAR K
Jinks 4 52 Hayman 052 2 5785 » WBHIRFOR 53 DI R AR KB T 5 ATHRART » ME— ST &
st B (Second degree statistics) izt 4 st IR B EE HRHE » FIRAELL W, 3
V., EGERER Y. B (W V) ZIERREERRNE TEEM B - REASELRES 55
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Inheritance of Chalkiness of Rice Endosperm’

Yih-chuan Kuo and Ching Liu®

Summary

The inheritance of two chalkiness characteristics of rice endosperm, the occurrence
frequency and the opaque area of chalky endosperm, were studied by means of a 6x6
diallel crosses including parents and reciprocal crosses. The genetic variations of two
chalkiness characteristics of rice endosperm were significant a‘mong the parents. Both
additive and dominance effects were important for two chalkiness characteristics.
Furthermore, additive effects were significantly larger than dominance effects for twao
chalkiness characteristics. Estimated heritabilities for two chalkiness characteristics were
very high indicating that a major portion of phenotypic variability was controlled by
additive effects. Maternal effects existed in two chalkiness characteristics. Degrees of
dominance for two chalkiness characteristics estimated by graphic and variance analysis
showed partial or incomplete dominance. Directions of dominance evaluated by regression
plotting and correlation coefficient between Y, and (W.+V,) were toward median oc-
currence frequency (ambidirection) and little opaque area of chalky endosperm. The
average frequencies of positive and negative allels in parents were not equal and the
number of dominant genes exceeded recessive genes for both chalkiness characteristics
studied.

1. Contributiion No. 1267 from Taiwan Agricultural Research Institute.
2. Assistant Agronomist and Sénior Statistician, respectively, Department of Agronomy, TARI.
Wufeng, Taichung Hsien, Taiwan 431, ROC.
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