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Varietal Differences, Relative Traits and Inheritances of Crack Formation in Rice :
Tadashi Taxira*?

Abstract : In general, crack formation of rice grains, which is a cause of the unfavorable
cracked grains, occurs when rice plants are subjected to natural weathering in the field far
after the maturing stage or when rice grains dry rapidly in the drying machine. In the
present study, varietal differences of the crack formation and the relative traits are
examined. In addition, the inheritance of crack formation is also examined.

Crack formation occurred more at the top part of panicles than the middle part of
panicles and the varietal differences varied more at the top part of panicles than the middle
part of panicles. Hence the top part is suitable for finding varietal differences.

The significant varietal differences of the crack formation were obviously observed. At
21 days after maturity, the cracked grains of the susceptible varieties were more than 30%
while the cracked grains of the resistant varieties were very few. Among the varieties in
the Tohoku region, Mutsuhomare and Toyonishiki were very susceptible to crack for-
mation while Kokoromachi and Hatajirushi were resistant.

It is said that thick grains are likely to have crack formation. However there was no
significant positive correlation between the percentage of cracked grains and grain
thickness in the varieties. In addition, thick and large grain varieties which were used for
sake brewery were examined. Although Hanafubuki had the thickest grains, it showed
very few cracked grains. It seemed that the varieties with slow ripening speed such as the
Hanafubuki were resistant to crack formation. So relationship between the ripening speed
and the crack formation were examined. There was significant correlation between them.
Hence it is concluded that rice grains are susceptible to crack formation when the ripening
speed is higher. As well, crack formation occurs more in years when the temperature is
higher and the ripening speed is higher.

*1) B« fEYIT3eEr (National Institute of Crop Science, Kannondai, Tsukuba, Ibaraki, 305-8518 Japan )
20014E 8 H14H5f}, 2001%12H21 A%
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Inheritance of resistance to crack formation was examined. In a combination, suscep-

tible Toyonishiki and resistant Honen-wase, the resistant characteristic was recessive

showing, that most of the individuals were susceptible in the F2 segregation. In the case of

another combination, i.e. resistant indica Yan Xuang 203 and susceptible Japonica TMLA4,

the resistant characteristic was also recessive in the F2 generation. The grains of resistant

individuals were small, short or slender. In Toyonishiki/Honen-wase, there was a

significant correation (r=0.51%) between F2 individuals and F3 lines in crack formation.

However there was large variation in the percehtage of cracked grains among individuals

of a same variety. Hence it is concluded that F2 selection for crack formation is possible

but not effective.

Key Words : rice, grain quality, crack formation, cracked grain, variety, inheritance,

factor

I #

KOIREIN IEXE N P E TR « WS T3
EL, BRBRAREORREEZ 2 ED5, R
gL vy (RENE) SFEEREEE LY, &
A, BRBICHBRESE L - 21919 I BHRE TN
BHIC XA REOHSRELABEETOERE S - 12
(EES 1980), & 5T, 198S4EICITBET [HE
Ba ] w (fHES 1987), 19864EIc3=FEE T
Tr<eny]ic (FEE-RE 1991) HEQHHE
ELBIREL -, BOETRI99FEICKHET, &
BEBRINENICED el b] IO
FEHEL, —ERRETO—ERNEL -7, —F, #
MR, MR BV T, WASMET LS
f, BB 00X BN KB TN IS DA T o
4 v ORBBDIECHRNTE D, WEBEBE 6D
B THG, ¥ AKBRBERE ISV TR < TEE
ST OE S C & 3N T D BN BBH G E <
3, 61T, WERKIEBWTS, ZORKEOL
HELTKES 2VRHBORESH D, FEINS
FELPTV, Lichi-T, K3 2 MREfE KHEE
FEVE, RR bAA—_Z b+ DOEMAIE VT bIAEOE
mENEE LW,

BRI 2RE o SERERIC >V TH,
o o BRI (1966), Fo - BRI (1967), ARRH
(1968), & (1971), {E#ES (1987), EXL - RE
(1991), #&H (1992) HHWEL TV 3, AED 1 ~
FRIEE TS BN EMERETH D, Srinivas et. al.
(1976, 1978) Wz DRMRIERIC> VL THEL,
> Srinivas et. al. (1981) RIME & RFRk
DRAAEREL TS, LHL, £ (197D, #EH
(1992) =< LHARBEHRRIBRETHD, i

]|

BREORBIC>VWTIRIFEEASTEREES, BED
HBLEABRZITHOVTRE - {ENR L NI
VW, 22T, ABETHE, BREOSEEAY:RE
DIRENES > VTHSL P L, T DSERER
LS SR ESOMMIVE, & 51T OHBIE
ROVWTKRE L, WENEREERO b ORI
HE(HEZ LT 3, BBABIRIEERRE
CHREMBETT, BUEMIIZRD T1976— 19774,
B X OB SRR K FRIHY (KR AT,
BHILEBEN £ > 5 —) T1997—20004EiFF - 7=
HBREZ LD DTHY, LLITHSBVROE
BREE 17 W e WORBRIEFT AT d o

BEE AR ORITIC & 72 0 LB 72720 fe
BRIkt EE CTBERL Y 5 —FE) &<
BT 5, '

I HMERUFE

1. REhoSEHMER
1) HEhFEEEOKRE (1976)

BEMICE T 5 THARFK] FoRB2EE oW
T, 1X#hicky 1 @S- 024kk (25D %26 A
25 HICEKET | AR AR Tk L, BB X
DISHEWIOH2Z2HE R REOTE I BENEL,
RE S, ohiE, A 34EIL, kelms o
WTBERE « I8 21T 57 B 5072100812 D W
TERBREBIC L DBEETV 1 KOHBMHRZ R
EZHREI R S MW Lo F/ LNE 00K ED 5
BH U, BRIk SEVWERY, HUToREOHAE
BRAFECES %, HOLREKI0K Ic>WTH
BHL-bDTH B,



EH : RNk FEE O SERER EEERE S £ CBE 43

2) NENHEh ORISR ERER (1976)
BAS mE, BE4RE (X1) KonT, 1K
Fhc kv 1 BEXS 1008k (450 %6 AI5HIC
AR 3 AR A ATHERILE TERR L 7o BREBLIRE 7
HOE e BREIORENEL, REAQEFHAEL

3) REoRItHEAEORE o RERER
(1997~1999)

— B ORILIBAE24RE (£2) koWt 1K
Hlic & v 34ERT (1997~1999), 1 M7 120%k
(4%)) %5 A28H s 3 A A AEHERIL L TE
AUt DRI T HAE TR L 2 HEIN
DHEELTWE EALNLER, T1bb1997T4ER
108 9 H, 19984Ei310H18H, 19994F1210A 8 Hic
1T - 720 15 B19984F 13 MFEHT I3 EENA TH - 7223,
XBNIREI AL D - fz o, SEREZEESEN
XD INHEHAER S,

2. REhoREREREEELEE

1) 4 v rREZECREI BT ZRE L HEIN
OBk (1977

g REOEVRETE WRSH 5 (R
199D, % C CHEHOZERL T HUIHN & BHEH
INEWVIBREE (K3) kkoWnwT, 1 R&ckb, K
ELREN OBRERETL oo 1 @YD 248k
(2% %6 A23HIChRIE 1 A X EERTE L TE
B U7z, HEE6T~T3H®RICH 2 510H30 I, 15
Y7 0 ERI0FEE N L 72,

2) FIbHIRRAEIC B RN O RERER
ERIEDBIR (1998)

ARBROFRZER, 1-3) LRALTH 3B, [
KBEfV, REE 1 REYCDI0MHEEL, NES
TREINORRERET L (K4),

3) HEOEWIEKEEDIHE N

FERSEEARBTH DRENEL HElhAZ v
LFREND, ZCTHEARL REEETL I RE
(F&3) IK2WVWT24ERM (1997~1998) 1 K#ilic &
DNEBENREINETAE U, Rk, DM, A
k1 -3) LELTH B,

4) RElhoRBHZER L EBOR S OBIR
197D

JRENAL W T=kv=9 Y| BEBROE VM
BHb, I T, BAORES LIAEhOMBGRE AL
L, BAIIEE (K5) wowte, 3R (il
5 H24dMiA, TAAHMEA, TRI3HMEZ) 1K
Hlick b, 1EEYS/O100k (4% % 3 KHA

PEHERR R TEIR LT, I ik 0 1658 % I
L, FHR30CIKBEELLN 7 RETHBEKAEE
2TV, FHERERES R, BRORS .2 551
HOFELE LT, HRS0B%ICI6RENEL, B
HELBIRCBY 2ERSEEHE L, &5
OBRDERNI Y 2 DREVCKE, 1R EIZI00KE, £
P RBEAELRESEA, | BRI LT
b SHEE L 7zo
3. [RENOBREEEERE
1) F2HRO5EE (1999

JREnGohdo M3 =v+] LRFOETE
£ [Hdoxvye] 2BCL, F2 3380 EFE (10
51D BLUE3BMA (25)) ZRRIE 1 AKEZ AT HERR R
TER L7 RBWE2DLEEH- 9 A12H I, F2
F100M &, BIRRI0EEIC>WT 1 Y40 35
AZINEEL, 5 HEET LEBRETYL, Ki30315.29%
- AT, BRKMLEE (FBH 1999) K&
b REN AT S ¥, MBI OERSORLID
WTHEE L, BIERE L LTl RELWRAS, A
BSE (1~9) 2EETHELL, S5it, 1V
FRIclAE g o 5220351 (EE 1992) &
HABRCRENGDO TML4| 2ZEL, %0 F2
% FIOMAe SRR L, BB, JOMad
HEBRYEDO 1D B OEB SR E b - 12D T,
10A 8 B & cichkEdf Al z 72 F2 BEEOMEE >
TOA—FICIHE L Fioae LRBICHAEL o
BE [TMLA] BHEREMEETE S - 3285
ThHh, EHcBY HELREIDEL o1, i
BFoLWTR3HEEZTHAE L 2. BHHEEEEE
LT, BE, W, B wGEETHEEL, &
Sic 1B 420K, KNG & RIE 108> W THE
L, REn & OBIRERET L 12,

2) F2 itk e F3 4R OBER% (2000)

F2 @EMAR L F3REHAROBREANS o,
fa=vFE /SRR EDHAERITOVWT, F2
HRTIREIN O FAETRE MRS 2 22K A ER L,
ZOF3RMEBII>VT, 1XElitky 1 REY
FoD38BR (251 ZERH | AKEZ Rk TEBIR
L 7zo BREIHIC INRERA O 4B DI V19 MR I D W
T, 1%« BN 0 10RINEE L, B/KOLEEIC
Xy EgNEFESE L (K8).



44 RALRESIFL v & — RS 1005 (2002)

35 - WEN% X8 35 - HEh%
REER ; B
;o820
30 J 30 KIHY
! T
2 5k /
20 20 i~
15| o ABEF 5 %
o S 829 7 1t 3(9,4)
/ . £ N
0+ i (=73 10+ S
o {(8,23) ra o 93
------ A rr L HRB (9,3)
spooaT 2 L23en) 5k e
- - 8,29 i A AR
...... RE oG5 ) 2 (.0
] 8,24 0 ==
1 1 1 ) 1 I 1
10,7 10,14 10,21 10,28 (A,BD 10,20 10,27 1,3
1 IR & IREI L oBEf% (1976)
()
45 - IREIN %
O: 8%
O1 [
40 - O6 @16 O : B4
®14
35+ 02 O4
O10
Os @11 @18
30+ O3 ®12 017 @22
@3 @21
25 QOs @20
@15
o2
20 - Q17 @19
09
15 -
02
10 -
| i ] | L] !
731 8,2 8,8 8,10

84 8,6
o MG /B
=2 i?ﬂﬁﬂﬁ®%ﬁ&%%h®%%(3ﬁ$

s 2 OREERT,

m#& =R

1. REghoRERZEE
1) REnAEREORE (1976)

REn G, RobEHL vEEHETtEL, »oid
5o& (FEERE) dEMMTEr - (K1)
F 7SRRI R & b & 1 R EH30.6 g E KR
Thoti, TNHDT &D SLIERORAE IFHO LN
8% T - 7o |

2) XENREh ORI RRERER (1976)

BAEREC VTR, REhORERZR IR
HRUHBE »SEHOLNE LR, ZOHREA
BICHEA L7 (1) BREIEA2IHRIZ 2 %D TR
72| p53%D [=h ey ] FoRhEHERG
R U 7co BeaREi o0 T b ERSERDED S,
REIn o SEREREEREER 7T AEE» 58D 5
N LIy, RBEMIANHKE 2 %O THARRE]

90 - IA%IN %
. B#KH (O)
80 @K 258 & r =047 (n=16)
70 +
OWE 115 5
60 - .
753
50 - O Oome
B — OlondY
40 [ Ontn)  OBIE 117 %
H 0$0EO Ok
30 F F7t
19t O O Ok
20 [ Otz3sh
#3mO [@aF2 0]
10 - #NE2HO O
ok
] L 1 1 1
1.8 1.9 2.0 21 22
78 B (mm)

X3 HKELREINOBGR (1977

30 - AEIN%
84(0) : r=0.157
4 (@) : r=0263 @24
20 [ @16
O1
@14
10 - (@] @13

Q10 22 02
O3 @12 00040 017
o7 [OF] 15 11
@21 13008
o @015 O5 020023

1 1 { 1 B

2.05 2.10 2.15 220 225
¥ B (om)

X4 HIEEREIN ORISR (1998)
FSRE2O0EEERT

»53RKO [aFh¥] % TRERZERIIAL 7.
3) Bali ORILHUIRSLRE D REI 0 O S RE R
(1997~99)
RENFLER, 8 HoBBMOKENED -k
1999 THE L L £, DWTITHEILE L, 19984
BINEADEDL >l bhhboTELLDEL,
FEREEFBRKED -7 (F£2)o LA L REME
BRERETEELTEBY, BETR TEoiEgh]
L [ohzda<wv], hETE [EfLH] & [r=2

£1 OB EREEIN OB (1976)
&l (%) LR (mg)
WigiE RERZE CHEE BEREE

i 49 5.9 22.6 1.1
h 2.3 35 9221 1.0

& 2REEHE

R OBRAL




wH : [WEUkEE o R B RE LEEEEE L UK 45

2 BRI ORILHIRmEOXENIFHE O miEE

ZH L EEY
R & HER IhE ARZEi (%)
i (B,H) () 1997 1998 1999
(FA) 59 9226 11 1.1

1 &->3%h 7,31 231 20 19 86
2 THhbuo»b - 7,31 239 23 T 176
3 tedpkaB DD 7,31 234 8 6 T3
4 TV 8,01 23.7 24 T 13
5 IO 801 22.5 5 0 68
6 oMBu=r 8§01 231 28 10 81
TcZAaEL 8,02 229 2 4 51
8 HD Sk 8,02 234 14 3 1
9 1/LaL 802 241 17 5 32
10 %7-C%bH 8,03 226 27 8 65
(F2E)
11 #a=v+ 804 23.0° 10 T 76
12 %739 804 229 12 T 12
13 < uvUrs 8,06 249 22 11 54
14 SFbkE 8,06 23.5 29 24 6l
15 ¥ 8,05 24.3 10 6 53
16 p3=v+ 8,05 226 20 20 75
17 BZicwb 8,06 24.8 36 6 46
18 wHIAE 8,06 235 19 72
19 vy =% 8,07 224 4 60

3
0

20 ¥4+ =Y+ BL 8,07 22.7 8 1 67

21 ¥30TH 8,07 256 13 3 67

2 Fa=v+ 8,07 239 23 6 87

28 v&BEN 8,07 235 9 1 56

()

24 BAdx 8,11 22.8 4 0 29
g 16.3 6.8 63.6
N#EHHB) 10,9 10,18 10,8
SR (°C) 8H 235 23.0 26.5

9H 186 2156 211

. MRS DER 3EFIE, % 4 H208,
iE . 5 H26H

£3  HACHERADK A miE O XENIRE L D hnfER]
ZRIBEEEE

o4, T Bal B LhE R B RAEL)
n A B B @ @ 1997 19%

#EREGEK) 8,02 9,11 41 31.7 247 2 1
o ¥ h 801 9,06 37 23.1 2.14 25 19
2158 GEHK) 8,04 9,15 43 25.0 2.18 17 9
bxf-zEbH 8,05 9,14 41 224 2.13 27
BokE(ER) 8.06 9,18 44 296 2.37 26
BoOZEGEK) 8,08 9,19 43 259 2.27 8
PR~ GEX) 8,09 9,18 41 265 2.29 7
P = v F 8,07 9,17 42 22.2 2.15 20 2
vEHiEFh 809 9,19 42 229 2.16 9

= O & DN O1 oo

. R, B, 1RIER 2AEHE (1997, 98),
RIE 21998 DETH B,

=y + | THRENSED -7 (K2),

—k, REhobizwiEl, RETlR s
b & TRALBL) hETE (49 =V + ]
EToEDEN] THoto, BED TRAME] b
IREINAD I - 1283, HEESEV & WS B0
EELHLDTE SIRNBBETH 3,

2. FEhORENESR LEEREE

1) 4 v FRZEGRBICBIT 2NE L REN
OBfR (1977)

HARicBWTE, NELRENLEOMIKEr=
0.47&L WO FFVIEOMHBERFZ A A S iz (K 3),
oA v FRID [JKE2685 ] & [B4eEHE—] 3H
AR LD SRENPPE VI &b S FRE[NDS
-tz

2) HILHURRRE I B 2 AEh o SERERE
ERIEORE (1998)

BEOHIOFEicsVWTid, KELREHhED
e 3RESETr=0.16, 4SBT r=026&0
HEVIEDOHERE/R LA SN -7 (K4 ),

3) NEOEWEXSEORHE N

REBcHEDBEVWERAREOREIh I, 15
OFE] 2R &, HEOHW—RFELD bD1h -
fo (&3)o L ICHEDROEY [ERE] O
DR SDED o1, BEREER [HTEL ] %
R EBRBEPE S BEMNED - 2,

4) REhRERIER L BROR S OBF

REIN L ERSAHMMEISED ShizDld, L&
PrRBROR s (HFE0A%ROBRGA /W
OBEBEGE, r=0.80""), PLEETIIHIENR%
OEXSE (r=-0.81""), BETERHER =
—0.79*) & r=-0.72""), S{EMIC A TR
HRB0E®OEXKSE (r=—067") LBHRORX
(r=0.68") Th-o7c (F4), 1KELOMGKIIE
HoNEMot, FETHSE, RERLOEVWG
&, S DEBEROR W [PETiclx] &
[=kv=yYl, —F4, REhoDTWEER, ¥
HErBHOEV [3x7HE], [FFafyt],
[BH20E] Th-72 (K5, 6)

3. IREhOBEEELEEEE

1) F2 R O45EE (1998)

fa=vd kv xvukicl®kdT 2 F2EEKD
REhOHEARIR, RENSOMENSE <, HE
KBEL D, TMLA, #8203 kT 5
F2 @k oSN OEES T S, WENE O & Hs



46 AT+ v & —IHRE

R4 BREEPHEES S 2ZLEREIN (%) &
DHHBY (1977

fe BB OHE Bk LB W H R0
BHEA.H) GAxH) ) ) #W % O/ B &

LB BGW 005 006 -034 -012 02 080
POBAT 00 009 020 081" 037 015 012

BRI 07 019 -045 040 072 056
244 -044 008 067" 055 012 (68
& K HE0BROEK 960, BROREX : M

N BEROBERGE KBH 0BRSS

#b F2EEAEIEBUIFENE ZDMOREE &
D EAHRY (1999)

WA g g INE MR RE KB T Rk W

e 9 @ 02 D)D) () (m)
ba=yE/Hoivre —0.13 —0.10

TML4/%E#203% 019 0.27-0.09 013 0.05 0.06 0.24 0.26
F HEEE BR. 108 -2, B 0@
-1(&)), =:0® —-1&
REIN %
60 -
ORETIRLE
(8,29) r=0.67"
50
(@240
9,3)
40 ~ Q77 14 (8,30)
Oxit 1238 O##f28 5(9,2)
9,3) OBA® 110 5 (9,3
30 OM® 117 5 Ok 831
Onvty
20 OmEan O 0#7t(9,1)
(9,2)
OFEHi208 @]
10 | 9,4) 3T
(9,4)
0 I | ] 1 | 1
20 30 40 50 60 70

HiEE 3 0 AEOHENK (%)

Hb5 HREOHBROFASE LIEEINOBIFRA9TT)
7 -4 — i SR EE, () PR

(H, &
A& %
60
ORFETIZLE
r=-0.68"*
50 +
Oz
40 Q7" Y
®it123 50 OF#fs 5
OB® 110 &
30 OviM Om®E 117 8
Ontthy
20 O O 147t
MEXp
O O&EM 205
10 |- 7Y
ok
I 1 1 !

85 90 95 100
BRORS (30 BROBRMEG/HEBHORMES, %)

H6 ZE#HoRxLRHENOBES (1977)
7 — % — 3 3 {RHASEE

%1005 (2002)

RURITE . rI=

w111
5 ]

30 [
-4

F2 100 {8k [
[N =X 3 3 F S48 9)

20 -

10

. — ] H [ ]

0-10 11-20 21-30 31-40 41-50 51-60 61 70 71-80 81-90 91-100
WEN (%
O e
( His 203 & TMLA

i F2 90 fEl{k

20 - (TML4/485% 203 )
i:4

10 -

HHHH Hmm

0-10 11-20 21-30 31-40 41-50 51-60 61-70 71-80 81-90 91-100
WwEh (%)

=]

K7 F2i#fRickd sREnofEEESS
(1999)

2L, HENGEsEETHh->72 (K7), 10MEEHA
HELPREORENG, TAv % v 7] 28~
349 (FE#18%), [+ 3=+ ] H58~76% (¥
70%) THH, BEEMEEERIRE» -7, F2

Rtk B BRSNS RGO & 2EE, b3

=VERFTER VT RICIAD SN o b,
TML4,$5:%2035 Cix 1 hi&E, K&, HiECr=
0.3LLF g5\ E DMHBIRAGR D S iz (K5 ).
2) F3tERosrEt (2000)
rI=VER SRR VT OHARIIOVT,
F2 fi{E & F3 REFEORICTTVHHBIEAE (r=051")
BEH LN (K8),

v & =

1. AShoSERER

BN & BB RS AERERENS B T
EBBS I o, THbB, [ha=v+]| &
HILHIR RN 02 WEETH D IREINE & 5
Haxhah, HEMO =svey) ] E35iE
ThoBBENFEIhb, —H TKZE| B
ZNHPFBETHREASTRENSFE LTV



#EH : RNkt E o RERER & S E B X il 47

% 1=0.509*

F3 n=19
% 60 I [
# [ 1] [
1 o0 o
f Mzv
2] [ X ]
H 40 |
i (1]
n [ I N J
[ 1)
[ ]
20
© It
| | l |
0 20 40 60 80 %
F2 Bk DIREIN

B8 ta=vF/ hyxvUEIZBIFSF2—F3
THHARRIAEEE

BehviREIntmE s HHI N5,

2. RAhOREMER SEERE

PE (197D 1B, FEhIIRREECE WERS S
BT ERR LT, BN EEAE idokic & 3%
RN OBARE 7 3D R b L RICk > THET 3
(BEF S 1964, #£HE 1964), TOT &b 5—HiT,
PIEOEWHRIEEZ L REAREVWI EBTFHESH
30T, NEOREWHIECRENLFEE LRV EH#H
Bxhd, LrLEEREERICOVWTABE, HE
L HREIN ORI 358 WAHBIBIGR 33D S hidh - 1o,
T, BOKEVELL RN TH S [ERE ] O
nBE LS DEr T, Lich-T, KERRFEN
OEFEEEROTEN 1 ERNTH 24, REHIESE
RTkwetah s,

5T, AR THEHBERORI LOBRERAEL,
BRAORW [=Fhv=4Y] P [PETiclE] E
REIN BN ERHLPI LIz, 2 ORERERIC
SDWTRHAHTH 2, EHRERELZLELT, #
(1981) 147 BRI © B < IR & 1 ok 34
BEEAKEOBIAIES Nk L D dREhSE
WZEERDTVD, o IEBES (1987) B&LU
B - BE (199D dIREN O RREHER & 2o
BifRz R, BRORWEARER SHENSE S -
R EEHRL TV, AP TS, BRAOFERMH
ERAEH DL, (KETRBEHED - 71998 13 JAE
hisd, SR TERDED - 121999 3 FAEIh
DBEVEEZRED O, ootz Lnsr s,
BROBRWKPEBERIREN LEVEEE b - T
3LYMans, = L CRENEREcBWT,
BRORVEHRED & X ZAREOHREEAE <,
RBIKEBRSKELEZ ON 5,

TEBS (1980) RLKOBWIEEEH~,
19T KR DEEEE /N & < B - fo e o fREI b
Eip ol EHEL TW5, 19THEOBAKIR I HIR
Th-kIEPOHWT B E, SREHTIEAY
BOKNBENFGL B EBHEINS, Ll
=S (1980) &, CoOAmic->W\WT HEREED
BER LD - T,

#FE (1992) &, KE Chilg) MBELT A v FH
mEOHEINEFHE L, MREEREINSDEL,
BIRATIIRZSIMAZ W T & A2 HOTH
St Lo ARBRTR 2 FEEHRA LRI TH
2%, BREILERMRINLEEDNSE, U8
Bautista and Bekki (1997) &, 4 ¥ FEIQH AR
KDRENDDITVERELTVWEY, Thiddbe
b LIREIN OISR D 4~ FRIFRED A % H
WiekRTH Y, RIEAEOA v FEIREER VI
TitoEE (1992) OEREFELIL O,

—7, e JF (1967) ©ARIRHE (1968) &, T
ABAREE ORWRTET b R MR RO
BLwRBRREhBDEVWI EE2RLE, FE
(1992) &, HiLoSBic-oWT, HEIRS5 Sichsk
TAHARKOESL [Fa=v+ | ZFORFERE [
vl R [aveny ] FogkoEh s EE
HrhEL, 8%koFsnEHRRTINhOZW &
ZHOPIT Ui, R0 OFFWA » FRITHHE N
MEBVC LB TASRAREEBEGRND 5 EHREEN
5, L L, BEKD 22 tn) ] [DhoE]
RIAEIN 2V (EH 1996), - ABMEOFHER
Td, RAKEEDLNS [ohsoer] P [
k&b RHBHREOBE D - ko HEOEE
kB E, ThoRBRTHENOZ VR

WO BRBRVERELH 0, BRMBRVICDHE

TNHBLVEFEMEN S B, Lichi- TTABARME
bIHEINER 25 2 1 BERTW & 20, HEN
BERTRTV SIS,
PDEofimEisnsd L, OQBRORVK O
EDEWK, b DFFWTASARMEE b DX,
ORHEEB T 3 mERREINARE LT VWERE
b-THBD, BHATLBEADCEINEICREILE
REHpransb,

3. A& DRIE

EH (1992) 13, WENZHRE» S A TRIET S
TEERLI, $EEHAEOERSETE, RENE
O [Hbo#E| OBRBFENSD [22AHY] T



48 RILRET L v & —BIFHE H 1005 (2002)

H5 GEE 1996), AMEICBV TS, FEnFD
[=kvedy | OBRRANED (2754 T
52, WATRENDOEH -7 [BOR] OB
BIFRENEDO [ta=vF] THBETEH5 &IRE
NE OB IEIRT 5 Z EMHEE I,

KRR TIE, S5, RENOBREERE, HHE
NEE B oMEer D F2, FIHRODEE» STAEL
o TOFER, REANBHEHETH B Ehbh-
Fo £z, bE=VF/FURV T LD FL TR
HNEED+F v 32 vy LEFOFMENELAEED, -
I ED D, BRTAEETREE N ENTRS
h3, —F, TML4 HB03ED F2 TREEH D
Mt OB S WO TREFHEBEOT RS &
3, Lipl, EHROHEHEELETNIREVCLED
h, ISERFAVBETHA D,

F2 ik & F3 R OMICEE OHEBIESR (r=0.51")
PRED SN, THEF2AKEBEKPEDTH SH
B ERT SO TH S0, RERNTOMEEKMEBEEE
BEMNRKEVTEHEET L& F2AEKEKRIFERY
TRV EHET s 3,

5l R X &

1) B =, 1971 ATERICE T 2 KRoRE)I
B4 2 EERAIBTIL. R LTSRS 8 -
1 —80.

2) Bautista, R.C.: Eiji Bekki. 1997. Grain
fissures in rough rice drying, Differences in
fissuring behavior of selected japonica and
indica varieties. J. Japan. Society of Agri-
cultural Machinery 59 (4) : 97—108.

3) RPE—Ift, TiE~T#, AL 1964 MEERK
DOFEICHET AH%. B 33 :82-89.

4) AIRFEEE. 1968. IREKDOFELEEX) D I K
BB L UL & ORMR. BXRE 43 : 1247—
1968.

5) AR, R BB 1966, IRELKFEMEO
AT BRI 2075, 1M EpHuc B 53
EREPEFA: OERE & IR R IR S IHEERR
HoZEiconT, BUUEEIZEER 6 - 47—
52.

6) EEREHE, EHEE, EI—5H. 1987 HFRE
JLEERRERER I 3 1 2 AR OREFAE(FE
ORBHMERETULE LT, LREEERH
22 : 25—26. ‘

T) REEIER. 1964, koRZEHE I VT, BR
39 : 1421—1422,

8) Srinnivas, T. ; Bhashyam, M. K. ; Mahadev
appa M. ; Desikachar. H.S.R. 1977. Varie-
tal differences in crack formation due to
weathering and wetting stress in rice. Indian
J. Agric. Sci. 47 (1) :27-31.

T. ; Bhashyam, M.K. ; Mune

Gowda, M.K. ; Desikachar, H.S.R. 1977.

Factors affecting crack formation in rice

9) Srinnivas,

varieties during wetting and field stress.
Indian J. Agric. Sci. 48 (7) : 424—432.

10) Srinnivas, T. ; Bhashyam, M.K. ; Narasi-
mha Reddy, M.K. ; Desikachar, H.S.R.
1981. Developement of a modified technique
for intra-varietal selection for low crack
susceptibility and milling breakage in rice.
Indian J. Agric. Sci. 51 (4) : 228—232.

1D &SEE5, B £, STHEAE, NEFERS.
1980. MEFIS4EKREV EMEIAR LD, X
JLERZERFT 27 : 39—40.

12) #H 1E. 1992. AABIB LTS v FEIFEICE
J BIREDKFEAE O SRR BH 42:397—
402.

13) #EH IE. 1996, KEEFTREREICHET 524
WAEE [EHE12T5] (B0 [PV oED. Bk
FRaRERBS. CRIER

14) #H IE. 1999. 7kFEic3s ) 2 REQ O mEER
ZROBREL. RALBRXERA 52 : 1516,

165) <FHhEsE, BBk B, 1967, MHEKRFEEMHEE D
fETIcBE T AHE, B2 YT VRO
SEGMAE T = 2 kY DRAME & IHEER & DB
fr RACERADISESR 7 : 3743

16) #AAK, WEFEIA 1991, KWEr<en v D
FRE( KA B T 2 BPR(DIREI KR E DX
B =ZHEREr Y s - 19 13-20.



