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STUDIES ON BREEDING RICE FOR SAKE BREWERY

II. Segregations of Occurrence Frequency of White-Core Kernels,
Kernel Weight and Culm Length in F, Populations,
and Interrelationships of These Characters

Osamu_KAMIJiMA, Jin YAMAMOTO and Keiko NAKANISHI

Abstract

The six F; populations from Asahi x Hyokeisake No. 18, Senbon-asahi x Yamada-nishiki, Asahi x
Yamada-nishiki, Ise-nishiki No. 722 x Senbon-asahi and Senbon-asahi X Ise-nishiki No. 722 were investi-
gated on the segregation of their occurrence frequency of white-core kernels, kernel weight and culm length.
Both the parents for each of the crosses were in contrast with each other in three traits mentioned above.

Heritability estimates were considerably high for three characters in all the F; populations studied,
showing 0.533-0.897 for occurrence frequency of white-core kernels, 0.483-0.921 for kernel weight, and 0.388-
0.733 for culm length.

The mean occurrence frequency of white-core kernels in each of the F; populations was smaller than
the value of it’s mid-parent. Segregation patterns were continuous and only a few segregants which are
as high in occurrence frequency of white-core kernels as the desirable parents occurred in many of the
crosses. These facts suggest that this character is controlled by several genes and the genes which inhibit
the occurrence of white~cores in kernels are dominant.

Frequency distributions for kernel weight and culm length in six F, populations were also continuous,
but relatively many F; plants which have as heavy kernels as the parents and have desirable culm length
segregated from all the F, populations used. The F; populations differed from one another in direction
of dominance in these two characters.

Considerably highly positive phenotypic and genetic correlations were found between the occurrence fre-
quency of white-core kernels and the kernel weight, suggesting the existance of partial pleiotropic effects
or linkage of genes for these two characters. On the other hand, relationships of the occurrence frequency
of white-core kernels and of the kernel weight to the culm length both were relatively low. These facts
seem to be favorable for selection of desirable strains from segregating populations.
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Table 1. Observed means and variances of parents and F, populations for three characters
in six crosses.
Occurrence freq. of 1000-kernel
No. of white-core kernels weight Culm length
Parents and F, plants Mean Mean Mean
observed (Arcsin) Variance (@) Variance (cm) Variance
21. Asahi 11 15.3 11.72 23.3 0.107 95.8 7.93
21x3 84 32.7 119.29 26.3 3.996 90.0 27.25
3.Hyokeisake No. 18 11 75.8 12.85 29.5 0.525 85.8 17.90
23.Senbon-asahi 20 13.1 16.87 22.1 0.308 70.4 12.86
23x1 127 26.9 72.88 23.0 1.076 83.2 36.45
1.Yamada-nishiki 20 54.5 8.77 25.3 0.346 90.0 6.59
1.Yamada-nishiki 25 45.0 18.82 24.1 0.248 101.3 6.39
1x21 96 27.7 50.37 22.8 1.012 99.7 35.94
21. Asahi 38 23.4 19.22 22.4 0.410 94.2 23.80
21. Asahi 19 20.4 19.73 22.5 0.565 86.2 17.13
21x1 74 23.8 69.51 22.7 1.085 97.1 35.89
1.Yamada-nishiki 25 45.0 18.82 24.1 0.248 101.3 6.39
17.Ise-nishiki No. 722 27 44.6 30.39 24.2 0.807 114.9 28.96
17x 23 72 27.2 103.36 24.0 1.311 89.6 26.43
23.Senbon-asahi 28 13.2 23.95 21.9 0.258 72.4 3.41
23. Senbon-asahi 19 14.6 24.67 20.7 0.274 77.0 5.70
23x17 59 22.0 58.89 22.9 1.045 92.1 32.15
17.1Ise-nishiki No. 722 27 44.6 30.39 24.2 0.807 114.9 28.96

Table 2. Heritability estimates for three characters in six F.
populations.
Occurrence freq.
Fpv of white-core Kernel weight Culm length
kernels
21X 3 0.897 0.921 0.526
23X 1 0.824 0.696 0.733
1X21 0.622 0.675 0.580
21X 1 0.723 0.625 0.672
17X 23 0.737 0.594 0.388
23X 17 0.533 0.483 0.461

1) The numbers given here indicace the variety names
corresponding to those in Talbe 1.
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Fig. 1. Frequency distribution curve for occurrence frequency of white-core kernels in four
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Name of variety : 1 Yamada-nishiki, 3 Hyokeisake No. 18, 17 Ise-nishiki No. 722,

21 Asahi, and 23 Senbon-asahi.
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Name of variety is the same as in Fig. 1.



A3 2 F RN TTE 1 269

T, DEFBRBOEOEGEE L RS OO BBEELR
TREEOHBEEIIE L C{EL, Z0EISIES FlEHk
BOUXDIBPDITNED 5120 FD4ERE, Table 12
ARL7cEDIC, Fo HHAVHHBHIETBEOMEDIEL 75
2Tt TDT EMD, —RITOFI B AT 2
IFDPENTHEEEZONB, o, OHRBLED
OB & R UBIEFEICEE Uz & Bbn B kD
BURRDSBRD T L o722 &5, LThofiaby
Td, MEHET OIS 2L TFEEDS b0
W ED2DULEMENL S THREEDEMREN S, &
0T, TAREX LHEICAH SN B 8T E ST
DT, ZOMEDLETEMBMNTEROBEFHR 5
TR3EBbhd, ZhoDZ Lid, OEFEBEDE
DEEREZZ RN L D LT AEA, DEEMOMIKEE
PRODEZL LBTIUT NS RN EAERLTEBYD, #
BROFMEITOBCAIOEATH B EEZZ 6N 5,
—HRETE, Fig. 2 10RLEEDE, Fhogs
b, WBEABEEOEXAZHOOMAK O HBURE
DI 5720 LTS T, —MiCkiEIC 554 3
BETFOMBETORENE, OLHRRLOHE LS
WEEZ SN, KEOEOCRESRKT S &1E, O
RELOHORME BIKT S5 LICHSTAGTHS &
Bbh s, &l X TREISE TR, RBMMCE
WHEODREEAN ZNE NS Flillk0i%, 20o
DHEONEEA T 5 @ALKYLOHGT, ELHE
XFEH T, BHE IO ST ORIE A (kA
BIE3 : 1DFBTHEL TR, DT EMDS, Th
5 2 HlEDRTE, MBINT 1 DO @i FrsiL 3
DHTH DTSN D, (1L, KkithhS 1 D@t
BEFICHRHENTR S LS WiEdiavoTiy |, ¢
N5 DM EDLEDOREDIIZIC DWVTIE, GH%ISITH
HITAHENHES S,
BEICDWTIE IO, LOAREOBG LRI,
ZDF 2 FHHFBHRIHBOMMCIZTE LG hYE
(1A X JeR/if185), WO I b i #abE (i
BER72255 X FARIBB L Z OMHD, B8 IO EOHA
D CFARME X LU, I B X2 D5 M)

BIETHEEOLG EHUOEA, BEONSTEETFA
WIEEAEBEBRBEE LIRS ANH L L ERL
T30 EBDLNS,

FREIS, FROUINHE GIEHE - R EM A 2L T, 80~95
mfEENEFT LNEENT S8, REBRTHL-HM
BbHEDH L, WEKEHEOENZTHERL LTh
OHE D, FEEEE O KIS OFEIR 2 ORENCH YD,

F RS {# 134983 ~92cm & 72 » TU>#z (Table 1),
EIT, BMEFROMRBE 12285 L BEROTABE DK
M FAEMTI, 2O VHEBTEBROMI /IS D -
7T EpS, RRUAXET ZBEFEEIEELI LN
Too Ffz, DEHRAOREOERGIERIT/IE LD,
ERBEABEEORELHTAMERIBLAE LS
Pofo IOWCIHEEEHO L OHADLETE, FEN
95emLl T D EE D D ESEE L, ©F 2 HADON255%TH
o7 LIS -T, TS DKM EHEMNS, Fido
S AT R RIKT BT ERASTHD, HEK
LT, MEFMETOTHHEME L THMC LG
5330EEZON5,

738, FAMEOREI2LTHY, EROMICITOE
G IS B R T IO DbR &, ERATERPPRNLS
TEERT S DENEDONI, DT EMD, MBI
TZOEBITIEE T 5T OmE WA L BN 2 0EE
&, ZNDBDBENEBHEEOLEEDN B, ET,
RETEINELFAMRC, 20 FAEMESEEHHED
HERIFELOHEOE EHH X RIS, RI&EdE
ELROAREOHOGOE (FAEX LEE, LmEEsEH
L OIEWSHD), BI/PELHIGOE (#7225 &
FAME DIEHZ ) H3d »7-(Table 1), child F,
YT DBEMRS L —H L TH Y, REAYRT i
EFOBPEARRSIEIETHETEAERLTN S,
2. LBERRE, TANESIURBOHEEMR

Table 31z, #% F:MA&DLRICONT, Lt 3EHM
HORBI L XOBEIGHBREER L. £/ Fig. 3
i, —BlE UTHIR X R RIM18F LIl x s Hic D
DT, KEEOEFREBES XOTRE S OATERE O/
DR ARR LT,

Table 3ICA LD L DI, DEAFBIHEERESE DM
O RBIRHBREE, ffbEic X 5T0.365~0.795&
B - T03H, 2hol3ndnd 1 /KETHETH
oTzo FICTHEBIRED, TAE < R 722 BT
0.316 L RN Xp o i@ DL, WLIFNB0.5LL LD
DREIMEICIE > T E5I, Fig. 1 & Fig. 2 &
HWET B L, WENIDO F i HHRE D, <8 — iK1
VDS bz, Lizhi- T, MEIICEET 5—5D
BETRPEERZRIEL TR S, XIS EHEERH
RICH B LTSN D, HL, TTIRBNI-LHiIC, K
KTOEAEREDOGOBEMEE MEEONEEZRD F.
AT LD BB LS, CokS Ak TS, 8
GafE & RRRICE OO A FEBE AR T DIRIERIC D 18
»7z(Fig. 1~Fig. 3) , 2D &5, WELIIINTO
ARSI 2T 2BIETHOL OBEEL, Th%k



&

270

3

Hel

x

-

Table 3. Phenotypic and genetic correlation coefficients among occurrence frequency of white-core
kernels (A), kernel weight (B) and culm length(C) in six Fp populations.

Cross!?
Characters ross
correlated 21 X 3 23 X 1 1 X 21 21 X 1 17 X 23 23 X 17
Phenotypic correlation
A vs. B 0.795%* 0.383** 0.542%* 0.625%* 0.499%* 0.365%*
A vs. C —0.285%* 0.192* —0.221% —0.193 —0.218 0.176
B vs. C —0.243* 0.056 —0.175 —0.236* 0.005 —0.198
Genetic correlation
A vs. B 0.845 0.611 0.656 0.725 0.579 0.316
A vs. C —0.276 0.271 —0.339 —0.272 —0.452 0.456
B vs. C —0.275 0.066 —0.214 —0.401 0.259 —0.204
* ** Significant at the 0.05 and 0.01 levels, respectively, for phenotypic correlation coefficient.
1) The numbers given here indicate the variety names corresponding to those in Table 1.
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in F, populations of crosses Asahi (21) x Hyokeisake No. 18(3) and Yamada-nishiki (1) X

Asahi (21).




TKICH T 2 B REEINE 1 271

WHlT 2 BETFHETNTOEMEETIE, 7-& 2T
HLTHOHFRKIIEL KB EEZ SN 3,

COXIE, DARBBNELYRT 3BETFOL
YEH, X3 Th L EBIcE T 2 8ETFR T TEeey
BENTV S LIIE0EY, MEOEOLOREEEILO
AREBRLECEEOH 5 L, FEEREERICE -
THELVLMEEZ NS, T, DARBEOHEICIE
BROBINEBETBEDOT, TSN L Tk
BHERUONRE L TCHEEEED B L b, HBEE
RETHB LB LN B,

—7, DHREHREBRE O ORBEEBEROM
3, HEDLRICE > T—0.285~0.1924 75 5 THBY,
I35 BN 1 BAKETHERLS OB SN, 2k
M Z DIEXHEIZ N &S > 5 120 F1BEARGRS,
B 7225 & TAMOEVZ HEHTENZADP DA
SREEN TS, B OHADETIE —0.339~
0.271 DHEHICH 70 51T, NELRELIDOHOR
BIBUFHBA R B DIE D —0.243~0. 056 DEIPRIC - T, #
OSBRI NGINE L, 2M8bY (WH X TR
1873 LEIH X (UHER) 1THBNT5 BAETEZICIE T
W/eDBTH -tz BEMBREDM S —0.401~0.259
T, R OERIT/INEH 572 (Table 3),

T, WESELOHERSL S RHERIE, 7
DHER « REICIED DT ELS #@ENE LY, Lk
LERDXDIC, ARRTH KL 72 M1& b ITBLT
@, CHAEBREBIONESFREEOBOEBME X
BIZMEBIR AN <, ANCB A OF E S BB
BEDONDIEREH o120 TOTED, TMHED
HICE > T, WESEOHEBRROE O MEE R
LTh, 2hdbhd LA ERICIIE L3RS I EW0LE
Do BH, Fig. 3254, HBMNWERTHOOMKED
RENEDOKRZSTEERADN OO fEEDT B T & HS)
‘;b’f&’)to

PEDXSic, DHABE, NESIOREOMCE,
BEEREGHEL 22 X5 SHERRIZED Sh s
27 UL, OHBBERICEL TR, ChICHENS
COBEFHHEELTHRBELEEZLILNIDT, Dl &
b FHEMPTIhoE L SOtk E2 c Laspp
WEETHLLHICBEDLNS, L1chi-T, MEDSIIHT
RICBOTHBEZROE LT £ FOIEE 232
», RUKHMXIIE REMAETTO, OIRBIZRET 5
BETEEMTINEOHEICK T, DIARBRO X
DEVREEETR L T BELNHLEELI DN, F
72, TTICHE Lo & 5128, OB k085
TROEPIK, KIOBETHS S LT3 aekkss

Ho L7chs>T, MEREEZEET 2IC8I-T, &
SHUHEFOOARTEARAEL, ORI A ERE -
HEET 5 LS ETRBTORMIEMANT, O TEE
ROBCIREEGE OMBURE %, HIBERDIC LN
TE3b0LEbLN S,

1% B

1. ANTOEEBROEOIEAGHHEI LM, TR
185 B LR 7225 L, IRITOARELYDEHR
AAREHOBIOTABE OMTER L TE LN,
6 MOED Foli[lHlAMANT, OHFBEEK, TRES
JUREOIERAL, ZhdOFRMOHEMEAH
Nz,

2. DHAERROBEZEERIL, MEbEICE-T 0.533
~0.897 THY, WEBIVREDZIAIKE LTS -
720

3. WLITNOMEDLHIZBLTS, LIIREED F.
RNITHEE, PEBOBI OSSP o770 72, Fo
B DB ERN T, MEDRICE - TIRIERESC
P I

4. GEHFBEBRELHOEEEAREOOHRE RS
ANY KD IR, —MICIERIC DI o120 T
ICHAT, NEOHEOHSE L RANORELET 3508
ERDHBIER T, HEME D -1,

5. MNEBIURRICELTIE, FEMTEE MR
FBOEE D AZOHADYE, PEOHGHES IO
EVRFHELLHADELED St

6. WINOHIADETS, DAREKEWESL DR
IR EDOHBEMEY S, HEEHMIEZE 1, 0.365~
0.795, FH/-IR{RAABARENL 0.316~0.845 L 7 A &
BHTH - 720

7. DAEERBXORNELFRE S OMICIE, EXE
HOHBEBFEDED SN EHENH - 7205, HEERD
Mo iE T NS 5 oo

) 2

— ORI DB « WA, WRE2ROMEN %
Fo 7o L CEMOEELT 3,

51 B X Wk

1) PHEILK : FAME, 1979,

2) JEARFL  ARPRITOMES, 17, 55-60, 1976.
3) TIBBE—AL : 15 RABETE, 8, 103-104, 1974.
4) LEMES « SERESDTE, 14, 25-30, 1980.

5) LEIEE « JLIRENT : MAEIFE,13,39-45, 1978.



22 £ Eed A ot 7 OE T

6) LEsisE o LA : ERIEY - TRRERR, 24, 12) PrEZEeT « )RR - RUEERE | [LBRBRERE,
94-99, 1979. 27, 1-5, 1968.
7) THEEF « B3, 31, 551-553, 1976. 13) WIRESE « HHIGEK : BEBXIUEE, 54, 612-
8) A BB IOES, 11, 67-72, 1976. 616, 1979.
9) VERIHE - PUFHISEL  EEEY « BRI, 20, 14) UHBEE « PHESS : BES JOEE, 54, 738-
4-8, 1975. 742, 1979.
10) PekSTE « FOMRRSE « PHEIEEC « (LIRIEDS - ERE— 15) (LREE « PEEF  BES LU, 54, 867-
. BRI REBEERA Y 2T, 26, 1- 869, 1979.
8, 1977. 16) (HREE « FEEEE  BEBIOEZE, 5%, 1105-
11) EUEFISE « Bk —  BEEEMESE, 30, AL, 254- 1110, 1979.
255, 1980. 17) KBRS : HHEFRao#ES, 17, 61-66, 1976.



