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MR ETHREBRERZI A SR

}£\2

Ay
A4
g \‘,

$E : BUKFERE Mira (Pr) X Norin 20 (Py) 27 HEA R Fi B Fp S (EAERS H ks ot 4]
KB B2 i IR o 1R O LR A WA T2 45 B MBARN B2 £ RIR MRS ERE
FHFER » BBNEE (P) HE% (P SHFEME » MBA Mira (P1) % Norin 20 (P) &
R BHERE S BIFTS aabb B AABB « RF4ARIEAZHES RERHIATH A% « AEE
2 HBELE  MHTATE BH b NEESEREZTREE A BTFR « RTF2EBR » ERAZE
T G B TSN B S IREAER 5 B AT b BT 2 BIRE R « RanmRET 5k
BEFLEE FEZ 0 Ao EREE B b LR BERE RIS SR AR SR
ZERMEETRRBEZ B R o

R 5 BESEBIEURE 42 (Segregating or heterogeneous population) 2 $HEE 576 B i B RFE
ATz % EE (Individuals) HETR > TiELERA—EFH (Identical genotype) Z 3%
fEHE - BAFTR MBI 2 RIMEH) (Fluctuate) 4% 573t B (Common mean) MiT o s
HEDBES KL (Partitioning method of genetic analysis) FWEZBHRZEARTHR @ o
AR ED IITHEGE S 2 » B S RZ BN (Observed) SES M2 I » SLERFZMER
ZREER REMRABS NG RATEZHESf » REFOENFES fEHBEREEMES
AR (Calculated) HEEDRITRY (xP) MEEMBREBREESERZ M » A ELRTHE
Rz K/ (Magnitudes of gane effects) RI%ARZTRK » FELIBAME LI N2 S © o

BERSEBRES TITRER AR EEEE L2 ETEREY » Powers KEEHEH &0 »
MERERNRFYEEVRAE  BHREEERETEMZ 55T & 5 KEHEE N EEwE O
W REZEE W 5 EXRZHEEE S okEzkE OO RER O 2aEss .

KEBRZHRBMABRBA R Z—EEER » FE O SLUHARFHMES T (Analysis of
generation mean ) EWIERERREEMNZEE » $8IH7E MiraxNorin 20 f&H » EHBREZEXK
HTEHEE 28 AERNEEHBNREBHOENE ;s MR TRENRRINERBERS A » EF
FFREHER T2 ABR G A o A AIERBES T EZ ERERE » #5—BrE KRk
RZEMRTHEZBERR - SETEERZRIRE R BIERZMELRD

MEREE

PARAI#E Mira 204 (P » AEXR#ENorin 20 33584 (P) Z P~ P Fi R F, % 4
EARSATEL o 1981 —JfF » B Bl BN R BB 4 BbR %1 500 K B BIF R E 5 iaahiR

LEEHERRET TRMEHL0665E o ZURMIRUMAFIE » FERAM o
2ANTREARNEHER - EHE BPR B '
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ZHE AUESLNEZRASHEREZ 0.0lmn 2 A% Teclock MEMEIES (Grain shape
tester) o ZREHZNRZ EEBRARITABEZ HEAIK Lonard et al® K Mohamed and
Hanna " Z 58347 o

w ®

FIAEBES b BERAEE—EEEE R (Continous character) 28 —ESBEREMEGY:
Mz RY: (Variahility) R2EFERE (Arithmeatic scalz) » MBEFERE (Geometric
scal2) RETT FH EFRZERBESHZHRBIENEUE REEEERZWHKE -

& 1. K MiraxNorin 20 H&FF T & T EARNEZBUARGAE > AR EMNS E
B REERE

Table 1. Means, mean squares, standard errors and observed and theoretical frequency
distributions for grain length of the parents, F; and F; populations in the Mira X
Norin 20 cross in rice.

Frequency distribution in number
Class center

| ‘ | | | Total

Population | X | $2 S |
7.501 7.70: 7.90,

| | |
‘ | 8. 10‘ 8. 30 8.50; 8. 70i 8.90/9.10 9.30| 9.30i 9.701 9.90 10.10; 10.30
| |
Mira (Py) '
Observed 9,68 0.0329 0.18 | 3 21 41 10 3 2 80
Theoretical 5 22 33 16 3 1 80
Norin 20(P;)
Observed |7.77,0.0266 0.16;] 13 39 21| 7 80
Theoretical 13 34 277 7 80
Figeneration
Observed |[8.46/0.0129 0.11 10, 25 5 40
Theoretical 120 241 4 40
F,generation
Observed [8.57:0.2105 0.46] 7, 22, 36/ 90| 146/ 174 73, 97, 66 29! 200 11} 6 3 1] 781
Theoretical 14 24 48 80 96| 143/ 127| 103 72 38‘ 19 10‘ 4 2 1] 781

Note : The value of chi square test of goodnses of fit for normality of grain length data in F;
population is X2=63.08 (P<<0.01, for 8 degree of freedom).

Z1RBEERABBRRNEZFH ~ 57 ﬁ@%#&‘%?ﬁl SRR RO 0 ER F, £ER
FIRE WS MEERT RS M2 K78 ERBRM 7% 1 3% Leonard ef al. ¥ & Mohamed and
Hanna " ZBRARE - BRE F BN RZ BB REGRE » MIERBREZSHRET  FL £
BB RZTHESRABAZPHEE B.73mm) » ABEZEEETFELERR (p<0.01)
oFB—HH » BN RZBEBREBRARES B F 2ERRTHES 8.67 mm » 83 1 FiR
Fi BN RZT 8.46 mm REBEE 22 RFE o IAMEGIBRRZZRIEA (Gene effect
) MRFFARDRE AR ERMEREPZE—E o 5 Mira (P) ZEUBRRTHE 9.68£0.18
mm, Norin 20 (P;) #{#7.77+0.16 mm » £ 25 1.91::0.24 mm » SEHBEEKE o F, £H %
WRZTHR 84620, 11 mm > ERMRFHETI FEREREBA (P ZRUBNRTS - 5§
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W F SEABRRTHZAFEE—RERERFHRPEEZSEE » iEEAFREE KB d
ERNHEBNEXNERAR BETEME: (Partial phenotypic and genetypic dominance) ;
FRETARETRZZEEFHRTERE - F FESNRAESMERBEZESEMNZN R (
X)) BEE £ R F SERNERZENAESMILIEN B o ik F FEZNRZ B NHEES
MEBRE RS AT ZRENAE F, FEINRE ZEHEEREFEIEERE - Wit F, £E AR
REEBBHEZHES  AFRBER 2 EHABNT RSN & S FRSER T -

% 2. K% MiraxNorin 20 SARE ~F1 & F FELDES LRRZ BUEES #
Table 2. Frequency distributions of observed data of the parents, F; and F; populations
of MiraxNorin 20 cross in rice expressed as percentage.

| Frequency distribution in percentage
j Class center
Population | [ | | Total
7.50# 770 790’ 810| 83 850 810 890 910J 9301 950! 970 99010101030 plants
! —
| | { T | ]
Mira | | | | 8752625 51, 25l 1250 375 250 80
| |
Norin 20 | 1625 48.75 2625 8.75 1 | | ] | 80
Fi ‘ '25 00 6250 1250 i i | 40
' |
F, 0.90 2.2 461; 1152 18692228 9351242 845 571 259 1 411 077 038 013 781

HMEIRE 2FHEMEN » P, £ERNEZ HES MBS E K (Unimodal) » EigiE4 7 8.50
mm A > BB F, EEE - > TEK 7.50 mm = 8.10 mm 27 % MR IR FE 19.85% »
7 8.30 mm ZE 10.30 mm HAZ&MBEEMRE 80.15% » HESEIHERMKRTE 12 3 258
oo BER F, SESREZEZHERBNEEHREEDBHELE » ¥k F, SERNRZ 5 #L
Bl s BABEMOL R EHAMHRABNRZEZREH—HHEHET (One effect factor ) Fizx
BL o

{BREE L F, EEBREZHES o REERER » BN EZ 5174 8.10mm 48 » BER
WEAZ EEAT.7T0mm BER—3 MERANEZ EE%ELE 8.50 mm # » FARBNBEAZE
E7E 9.70 mm AR » HEREETIMPAABRIRZEZREIS—HU EZHRRTAHXE - B
R AT AEZ B B (Genetic hypothesis) JhMEIARERE Y 2= R EH REHEMHE T A
c MEEMEEBRT » i F & F, EHAMBBRNEZAESNBE ISR ERRN
#A Mira (P)) ZERME aabb ; GFEKHA Norin 20 (Py) Z#RIEEF AABB; F, ZER
FIANE AaBb o

RPEEREEEET Y Fh F, FEZRNERZEES MR 9 @RS EREZ & GEN
REFES M AATE o« MEls » ERRERBNETHEE » ERFETHMEBRTARZEZRE
EREE MBS M EREZ ZHBES AR » R RS ERBEZ S EEER BERBHNE
BIGEMEE o APy~ Py R Fy ZHES AR - ¥ F. £EBNRZHEES MBS BRSERT
ZEB% (Balance) HHES M (£3) o MER LBRFUHEE S itk AABb ~ AaBB ~ AAbb ~ 2aBB

» Aabb % aaBb SRR B INEE S ARATEK » ¥OE— P BREURE 2 M7 R L 6 EAER
W2 B ERERZPHENRES T (R4) -
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Table 3. Partitioning the F; frequency disrtibution on the basis of the frequency distri-
butions of the parents and F; populations.
Frequency distribution in percentage
Class center Theoretical
Population [ | | | | l [ percentage
7.50 '7.70‘ 7.90| 8.10i 8.30‘ 8.501‘ 8.70 8.90I 9.10;9.30 9.50i 9.70] 9.90{10.10, 10.30 in Fp
| | |
F, (AABB- 0.90 2.82{4.61|11.52/ 18,69 22.28 9.35,12.42/8.45 3.71 2,56/ 1.41| 0.77/ 0.38 0.13| 100.00
—-aabb)
Mira (aabb) ! : 0.23(1.64[ 3.20] 0.73] 0.23 0.16 6.25
1
Norin 20 1.02/ 3.058 1.64| 0.55 6.25
(AABB)
F, (AaBb) ! 6.25/15.63 3.13 25.00
|
Balance -0.12-0.23/2.97/10.97; 12.44, 6.55 6.22| 12.42!8.45 3.48/ 0.92- .75~ 0.01| 0.15-0.03] 62.50
(AABb AaBB l
AAbb aaBB 1
Aabb aaBb) |
4. BREERIZ EES M
Table 4. Frequency distributions of the balance genotypes.
Class center
Geno- ; e P ng‘l
type 7.50' 7.70| 790 8.10 8.30‘ s.so{ 870, 890 910 930950 970 99010101030 | cent
|
1
AABb [-0.90- 1.77 23.46 88.86 ’8.07 1359
AaBB 103.25 830 12.44
AAbb 56.53 850 6.55
aaBB 54,11 8.70) 6.22
Aabb ’ 110.54 8.90| 11.42
|
aaBb 76.90' 32.36] 8.74[ —1‘7.631 —O.lO| 1.52l 031/9.09 1117
|

Fit  EMERAM B F, EEBNRZEMAES A 0 4 Powers ® & Leonard ez al. @ 23
RAEEE SR & AR NBRR 2 TSRO/ ERRES i RARBERZ B EERRT
R ERBBRRBE S 2 THTFEZK o SETRENREERRZ Fut  DEELEER
RZRBHER - MR THNEF FERNEZENFAES TREFEHE AR TFENZER F £
BERRRZHESf > RFAAERTERBBNR 2P (R4) RERTERBZ EEEZE DS
EAWRFFFREBRRZNRT > 3R F. FEXTEBERVBERZERBAES A (K5 -
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K OB F. REBBNEZ RRNFES 7 » HiRHES MR Powers® K Leonard et
al . ® 7 BEmm B EREGR AR & 4 0.5 0.5 WA Z TANIREE S A o T TARMEE 5 5
RESEBRHEETRT ) AR REBRRE A2 HES i o THE 6 &> #54 F,
FERBHRZBNEAESMRER F, FERNRZERBES TS (0 HEH RS B
fiEfs 12.524 » FLEBER 8 » WABZEA R 0.20—0.10 2/ » KRR F, EEBRNRZ B EE
i RIRBEZ EERRTEER S BRI R AR EREES fTef 6 B2 » B8
LU EZ B ERER o KRR B A Mira 8 Norin 20 RN EZZRERSHHELETHX

BL o

% 6. WM F. £EZ FHMEHRE
Table 6. Chi square test for homogeneity between the observed and theoretical
F, population.
Frequency distribution in number
Class center
Population ' i | | Total
7.50; 770, 790, 8.0 8.30| 8.0 8.70| 890 9.10, 9.30, 9.30| 9.70| 9.90,10.10 10.30
| | | S R B
Observed® 22 | 36 | 0 |146 174 | 73 | 97 29 | 20 11 6 3: 1 781
Theoretical® 29 | 44 | 72 |126 |185 | 90 | 82 | 67 | 26 | 17 25 6 3i 1 781
Calculated 7.5/ 28.5; 40.0 81.0136.0;179.5, 81.5| 89.5| 66.5 27.5 185 18 6| 3I 1 781
|

X2=12.524 P=020—0.10, for 8 degree freedom.
®Observed data from Table 1.

®Theoretical data obtained from Table 5 by multiplication of each percentage theoretical F; by
total number in population(781). This essentially is a reconstituted by addition to the partitioned

components.

x1.

KB RERZ EHE

Table 7. Theoretical value for the grain length populations in rice.

Theoretical ‘ Theoretical proportion
Genotype Mean number
individuals percent ratio
AA 7.774=0.023 49 6.25 1
BB
8.074=0.017 98 12.50 2
Bb
8.50=4=0.024 49 6.25 1
bb .
Aa
BB 8.30=40.017 98 12,30 2
Bb 8.462-0.008 198 25.00 4
bb 8.902=0.018 98 12.50 2
aa ;
BB 8.704=0.025 | 49 6.23 ‘ 1
Bb 0.092-0018 | 98 12,50 2
bb 9.684-0.026 49 | 6.25 1
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& 8. FRAERMZ ZHER AT

Table 8. Main effects and factor interaction for the different genotype

Main effect

Aa gene pair : BB Bb bb
Ist estimate (Aa—AA) 0.533%*4-0.029 0.39%*+-0.019 0.40**=4=0.030
2nd estimate (aa—Aa) 0.40%%24=0,030 0.63%%4=0,020 0.78%%20.032
Bb gene pair : AA Aa aa
1st estimate (Bb—BB) 0.30%*4-0.029 0.16%%2=0.019 0.39%¥4-0.031
2nd estimate (bb—Bb) 0.43%#4-0.029 0.44%%4-0.020 0.59%¥2=0.032
Interaction
(a) Intra-allelic
As gene pair BB Bb bb
(aa—Aa)—(Aa—AA) —Q0.13%%4=0.042 0.24%¥%4-0.028 0.38%%4-0.44
Bb gene pair AA Aa aa
(bb—Bb)— (Bb—~BB) 0.13%¥4-0.041 0.28+*=4-0.028 0.20%%4-0.045
(b) Inter-allelic
1st estimate (Aa—AA) ! Bb—BB bb—Bb
—0.14%-0,035 0.0172=0.036
2nd estimate (aa—Aa) 0.23%¥-0.036 0.15%¥4=0.038

% EFIA Leonard et al ® K Mohamed and Hanna @ Z {58 55:m F, EEPL IR
RBBRRZFHRFHZEERE (RT) HEEZRETFERAZ K IREELEER (58) @
#8410 Aa RFHZHEAR BB~Bb K bb £=BE A2 EHEE S (Genetic background) TF »
HEAZ KRB RE 5 B AFHZHEE AA > Aa R aa E=ETFRABEER TIERZK
INRBER T Aa ARFHZE—KRREZRMEF#E BB Bb & bb S=FREER T2 HELE
Bb HTE#EE AAS Aa R aa =B BBET R THHER X » & 1.5 EEE » ER Aa Kk Bb
HZRTFREZRRKIE » BIRELEHERZBE » 52 Aa ¥ BB~ Bb K bb ; Bb¥ifc AA~Aak
a ETHEESR TEAEETTRBEZRTALEIAES - 5> RTHZRERAR Aa 258
— R Bb HZ B KIGEH ZZRETREN - REHEE - RS2 » BTHZTRBERE
7l o

R

FiBREI T EREXENCRASBEEZ BES AR EE RGERE FESH » R
BRICHERHEERTS » BESMARGS ZHhE L ERCEEBERBEUEZNE © o KHERE
Leonard et al® % Mohamed and Hanna %" ZHEREEETITE » SEEORBA Mira &
Norin 20 SRRRZEZRZEXBHAE YR THZXE » IR REN®R O EREAE S REG
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R E SR T2 H SR 2 HERS - Bk @ mBl Mira & Norin 20 Z R EEKRK S 51
216 aabb | AABB s FEREE B Aa RTHEBBRERZZENIKWE B RTHZ1EER °
HEREREERT AT » £ ETHZRERIEDR -

# Powers (1939, cf. 7) 2B » HEHET A K o MEEERGR » IERTRZRUEERT

(aa—Aa)—(Aa—AA) ¥ BB-~Bb K bb S=EREER T2 E—HEMAREREZEZRTE
o MABHEZ HEREEER (eaa—Aa)—(Aa—AA) 1*BB~Bb | bb S=EBEBEERTZE—
[EEEZHRNE » HEREDSIRHEERT AR o MEABRENS > ABEAEET Aa—AA 2
{7 BB ~ Bb | bb =@ EHER T2 AEABEEMRNE » HERAE—-PREETRTH A%
a BARGEEENE » WaEEEREZRT A HEHNRBHNEZHIAT o REHEE - 5 ERHE
FZEH » R4 S hEMY TR TY B H b 2 EBAEMHEE » XEERN 2 B BTHIEHR
BRIz Y RT 0 REFHEKE -

IR W EIE T Aa—AA B, aa—Aa 7z BB~ Bb K bb S=fEBEERT ZMAEHEE » Br
AT ABREEYRT  a MEREEEZERNBEEWE (Effect of gene substitution) » FEIRRAI%
VAT Aa B2 BEEEIERS bR RESEEEZ BEETRTRT A YUHEIRT « FHERE
ZERFEEME o MLl R T BT Aa M2 BB G > Ak RT R RBIE 2 #EERE R
Fzho XAS Aa—AA S aa—Aa 7 BB~ Bb | bb S=1E 8 EHE R T 2 MAHEMEMET (K8 £xIE
EF) EREE (E8RTHMAZRAET) » BrETRT Aa ZERMEATRERINEHERAERE
ZHEIERR o B Wi RT Bb #ZHRE REAS AR A ZERRRILR 2 BB R a5
HE TR Y Aa R > (B Aa— AA J3 Bb—BB &, aa— Aa § bb—Bb 14 55 HEZ EEERT
RIFEEHE AT o BRI E R THiIIEERE (Duplicate) #H ° FEE2 » R HERNEIR
AL > BRIETRT AR o MR B b MZzBEMBER & ZEREEFEETRZTRAMER ; X
ELRRRIR 2 RE RYER B RIFK o

# Powers "% ZHH - HHEAM BB AMEH L A BEERZERETHEE LR » TEHE
g s MBS EE > BRAEFEZ EEBRRZ AT B ST H B AR b AREHER ;
FIRE » £ E Er KRB HE 2 SR E BB BUREAR ME 28 » BRI RZ A Bk IR sE SRR
A TiAREHEXRTHRZHEEBEE » ETlRBNRERZAERREREHENETE S H
B > ook IS BB IREI S 2 B M P~ P Fy & Fe % 4 AEEZ FEEE IRBAR
F, £E %05 Leonard et al ¥ » Mohamed and Hanna ®" Rk @ SEBEHKZ 2—8
2 F, £EZ ERBAGETLER Y 2—5 % - AWEFILZERECER BEZHRE -

SRR

L BAS S BIES - 1982 - RIS R BTG o shERFHZRS1() 1 177-186.

. BBV - 1968a. FIF partitioning method M KFSHEEZ &G « B¥EHE 172) 1 1—6 °

. BIBTR - 1968b. #7HIERE S RI— LI AR E S E BB L ROIETY o BIEIRSR16 (1,12) : 32232,
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Genetic Studies on Grain-Length by Partitioning
Method in Rice'

Y. C. Kuo?
Summary

Two rice varie varieties, Mira (P,) and Norin 20 (P;) were crossed for determining
the number of effective factor pairs controlling grain length. It was found by applying
the partitioning method of genetic analysis that the two parents were differentiated by
two effctive factor pairs. The data indicated the existence of partial phenotypic dominance
for shoter length of grain (P;) over longer one (P,).

The genotypes of Mira and Norin 20 were symbolized as aabt andAABB respectively.
In studing factor interactions it was found that factor A exhibited a higher degree of
partial dominance over its allele @ in all genotypes. However, the dominance relations
between B and its allele & were not consistent for the different genotypes. In sub-
stitution of @ for A, the different genotypes did not have the same effect upon grain-
length as did the substitution of & for B in the corresponding genotypes. It follows that
these two factor pairs are not duplicates. The conclusion drawn was that the degree of
dominance with Jegard to both A and a; and B and 4 was dependent upon the genetic
background.

1. Contribution No. 1066 from the Taiwan Agricultural Rescarch Institute.
2. Assistant Agronomist, Department of Agronomy, TARI, Wufeng, Taichung Hsien, Taiwan, 431,
ROC.
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