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BIVHERA s SR EE R T — o TR ERIE HERREREIRFER o BHERIRIR
AR R R B » N RIVER R o ARBREKEMRAT » ZERZEEA > H—A
F2 MR/ » SR R R A o (BRI JRET M A 43 i 0 BRI SERS BHR AT B
WS o AR RE S KT R EE A 7 R TSR B OB A4 i 0 Mather  (1949) BEHEEN
FF—EHR » HERRTH— RS S NERL o (BTSSR EA T EAPTHI o ERRER—
BREENRAT » RERERE AT -

EEBIE » WEREREEZ W ERS o [FH BT R R EHE Powers (1950, 1951,
1955), Powers, Locke %1 Garrett (1950), Leonard, Mann #1 Powers (1957) B7 M - Partitioning .
method of genetic analysis applied to quantitative characters o fii{H¥ sERNEMREZER ~
BRTEH] ~ TREE W o RENBHER R ATHKEZH/ESHT o Mohamed 71 Hanna RIS
PAWKEKE (1964) RALE (1965) Z3i{E o &% MARBHIKRERIFHANHEL Y
FIRREFEAGEEZZR s BRMGE s HEIT o

wHBEE

FIF R SR 2 B 22 KGR AR D-242-281 i h UK BEFTH R B 659k isogenic line
s IG-65-4 177 o Fy BT R 19644EHTS o BERANSTE Fy BT o Folfiik 300 #k » BURMERES HR] »
T2 B RS 2 o PR HHEE RSk MIE » BIUELE kS - RRER
TREAZEE o D-242-2 &# 40cm s 7 1G-65-4 H#y 103cm o

el E R E R R ~ RTFERFRE » AERA partitioning method of genetic analysis
(Powers 1950, 1951, 1955; Powers, Locke F1 Garrett 1950; Leonard, Mann #1 Powers 1957)
J5 AT AR o L RRBRAE RN T o

BA ~ Fy 70 Fa EFTREZBES i ~ FHERSERE » FIREK—  AREHS » Rk
SREL R B (Arithemetic scale) s RIEIES F, M P HMEERS 71.2cm o F—J7H » RHEM
3% (Geometric scale) s HImsh Fy HiS S IESS 63.8cm o (AIK(EEEEZ F, kP HR 104em,
AR R » MR TR YRR LR scale iz M —{F o
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Table 1. Observed frequency distributions for plant height of parentss F; and F» populations

W E 7 W B (& B L 5 |
i3 . =2 Frequency distribution in number “upper limits of class” fﬁ%{%{l Mean‘ S
Population | 4, 1 35 | 40 | 45 | 50 ‘ ------ E ‘ 90 ] 95 '100] 105 ‘ 110 ‘ 115 [ 120 |Fotal e
D-242-2 ‘ 1 8 4 * 10| 396 263
Fy | ‘ 2 211040 | 1.42
Fs 8 81 24 10 U 2 117 ss 78| s4 14] 300 89.97 3261
1G -65-4 1 - I 1001027 | 510
1 |
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%2, HARFHREZEHSFHEES M
Table 2. Frequency distributions of observed data of parents and F. populations

expressed as percentages

- B i , i Uppeﬁﬂiclgs?s limit -+ ,FE : T
P"p“la“"“\so} 3 | 10| 4 |50 Joere les| s0 | o5 [ 100 | 105 | 110 | 115 ] 120 | Total
D-242-2 ‘ 10.00 so.oo( 4o.oo] | 1[ ; | 10
F, 100 200 1033 800333 033 067 033 567 18.33 26.00“ 1934 467 300
1G-65-4 ‘ | 30.00 so.oo[ 0 s 20.00 10

AR L 2 BIATHL » D-242-2 Z #7795 39.60m, 1G-65-4 £5 102.7cm R 4H2% 63.1cm
S o (HESHUEA 1G-65-4 ZEER F, MHSELIAASHEERE 2om HAERREE o
T 72 5 T T M S M I PR FE ML A o RIS » R TR FRAZ AR LR 7R
FIE o LR scale SRR MBR o [HREE Powers (1950) I3 » AW K
s WESEIEGREZ R » HBROFERRIE BB RTH « KRB AHH iR

* AT o

RS RFR RSN SR EMREE » WE AR TRAE EFREBHIE (Leonard et
al, 1957) o ZEARBHERHAR Fi 1% HAMMEN RS BEREZER o i F: KEERS
fhi » BIRSE T SRR HLA R 2 TR B S o SBER TR BB TUSE » IRTT S TR e o
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Fig. 1. Distribution and means of parents and F; plants by height classes in cross of 1G-65-4

by D-242-2. Solid horizontal lines show the range of parents about the means,
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fEl ~ 22~ M 1 b A ME L » Fe HES R dimodal o #—f mode ##4:7E 40cm
S s FHEE(E 10,88 % s 1 mode HEEEA D-242-2 2 mode [ o ffii53 — mode L 110cm
MRS 26.0% o HEH 50cm FHPIT 2 &SRR IR » 7175 24.66% » K0 BERE S
1/4 » HiERRATERE—HET X EERREZEE

{HEE | 110cm #Z mode BEFIAZ mode K’fﬁﬁ’é‘ s REER s ELAF-HP EZR
FRFHAER o MEEME RS » MERRRTRRBHAE L ER o FEHERT » EFHLE
F. REZAHGREEER LS5 o BRI TBE D-242-2 X RTAF aaBB » fIG-65-4 [NT A
Ri£S AAbb.

RITE LS4 » SREA 2 BEME VR R RAEAERY » BB AR Aabb RT IR » ﬁﬁ‘l‘?ﬁmﬁ?ﬁﬂé}gﬂ
AAbb Z[F o #7# F, BEHEEA 1G-65-4 FMZEHL 18.75 % o HEEH Fo MR BEA
D-242-2 [l (Classes) % » /{15 18.75% o HLBCRIRBT S A FARER » H Fo %AZHHEH/16
» 3/16 5 3/16F11/167f3E ©

R - » 6 Fa B TRERRA R 2 KRB BBk (&R3) o
%3 E%—MEFFIZERESE » M ERERBEREZHEESH » HFHRA RS HMGEHERRS
AAbb F1 Aabb = aaBB 1 aaBb ZEHREE MM o TIEE 3BT REZAFIIZEIE » AR
RS ER TR 2 BmRAES M o WHEEEESE F, BEASF RS G iR T 23
AR B MEE RS AABB, AABD, AaBB, AaBb B aabb SR T-H# o

%3, REBRERZHEESHERHTARZF.RBEHESE
Table 3. Partitioning the frequency distribution of the F, Population on the

basis of frequeney distributions of the two parents

- E T E ) TR g
Pae . = Upper class limit _| Theoretical
opulation | 4, \ 35[ 40 | 45 }50 ------ l 85 \ 9 | 95' 100 \ 108 [ 110 \ 115 | 120 percentages
1
F, (aabb «-| 1.00/2.00 10.33\ 8.00 3.33 0.33I 0.67.0.33| 5.67 18.33 '26.00 19.34 4.67 100.00
AABB) ' ‘
D-242-2 188 937 750 18.75
(a%IiB-i- ‘ .
aaBb)
1G-65-4 ; 563 9.37 o 3.75 1875
(AADbb+ . Lo
Aabb) |
Balance |
(AABB+ ‘
AABb+ ‘ 1
AaBB+ 100012 096 050333 033067033 004 896 2600 1559 4.67 62.50
AaBb+ | I
aabhb) l i \ i

HE LHEESH (E3RT 1) MRLIRE » ABSEZN » RHETRREBENTEE o 1
FkkE > 1.00 (30-class) 1 3.33 (50-class) REtkEZ 0.67 (90—class) F1 26.00 (110-class) o
W% Aa il Bb RFHZERABEZER » WARRETZENRTEEER o T—HFR

Leonard %= (1957) Fisliz HiER& R TR B ERERREE o BIRIA-5 5 - Xp1_§2p2 AR s T

REARTFREEEE » BRAREZSERYLARRG *&%%.%EﬁfﬁZEﬁﬁ@f s HiE R3]
Nkl o FFHET - ilﬁ]%gﬁﬁq$iﬁg@@§ﬁ%ﬁﬁ§%§ (Theoretical standard errors of the means
of genotypes) 8 F; @R MATHFHRL BB » H—RTRZAM » HELF LD
1 o
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x4, BRTFHUEZEHRTE - B R R e
Table 4. Statistical constants and theoretical valués for estimation of theoretical

frequency distribution

B enebype avoups X+SE. s? s Heaition | Thosrieal
number | percent
AABB+AABb+AaBB+AaBb 108.88+0.41 27.87 5.28 168.75 56.25
AAbb+ Aabb (Py) 102.70+0.68 26.01 5.10 56.25 18.78
aaBB+ aa;Bb (P2) ’ 39.6040.35 6.93 2.63 56.25 18.75
aabb 42.264+0.64 7.73 2.78 18.78 6.25

75 s HAME Fo ZRTRHEEEREESHZFIA Powers % (1950) Brakstzhik
SR o B Se B ISR 4 AR » TR DB R B ot P B h ARy o ST o =1
F. G BH AR S B RERE M » AR A X2 —BTaBEENE » TR 6 © HX*ER3.24
s HEMERNSS5 » MEN1R0.70—0.502 4 « RRMEFEFG » LBE TRALMkRERE
SRR TR

%5. FAESHERFRSEMFSAESMEETER
Table 5. Estimation of the theoretical frequency distributions of the F,

population expressed as percentages

% Al -k FR PSR SrAR
R T+ # Upper class limit Theoretical
GenotyPes | g5 | 4o | 45 | 50 |55 -] 20 95| 100 | 105 | 110 | 115 | 120 125] PUEON
[ Ehau S SRR RN I | tages
AABB+ 0.43] 4.22) 18.62] 35.05| 29.38/10.56|1.74 56.25
AABb+
AaBB+
AaBb
AAbBDb (P1) N _ 0.64/5.91} 23.36] 37.55| 25.00, 6.84] 0.80 18.75
aaBB+(Pjy) [4.01] 51.95 42.02] 2.02 18.75
aabb 0.45| 20.45| 62.75| 16.08{0.27 6.25
Theoretical
F; popula~ |0.78 11.021 11.80) 1.38 0.12/1.47| 6.74| 17.51| 24.40| 17.81) 6.09/2.98 100.00
tion
|
%6, X-HIEBRRERFEESMRZESEER
Table 6. Chi-square test for homogeneity between the observed and
theoretical F, frequency distributions
& il E [ .
% 2 Upper class center 1E # ¥
Population Number
315 | 025 |45 [ ------ | 25 | 1025 ] 1075 | 1125 | 1175 | of plants
N )
#RI{E Observed 40 l 34 | 21 55 8 58 14 300
sl Calculated | 37.5 36.5 23.0 54.0 76.0 55.5 175 300
. ®
a4 Theoretical] 35 39 25 53 74 53 21 300

X2=324 df=5 p=0,70-0.50
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Bt FIA Leonard % (1957) Z ik s BEKRTREEREEBEFTHEESRTERZ RN
BB AER o
(a) A~a HT-#ZER
H—RMGEF : 102.70+£0.68—-42.26+0.64=60.44+0.95
B RAGE £ 108.88+0.41-39.60+0.35=69.28 +0.56
(b) B-b HF#Z/EH
E—RMEE £ 39.60+£0.35-42.26+0.64=—2.66+0.62
B RAEF £ 108.884+0.41-102.704+0.68=6.184+-0.69
RGBS » FTOARMIER i » A-a (TFEHE B-b RFHAE RKRIOGEH/ER o HRFEMEHR
THEAEHR o
a) A-a fERRT% 60.44+0.95—69.28+0.56=—8.84+0.96
b) B-b ERXTFH (-2.66:.*:0-62) —6.184+0.69=—8.84+0.96
E ] B 2R R AR R A o

= A

&l af

. Partitioning method of genetic analysis RN TFTIFTFAISEERE b ZHES Mo RER
FRIRS o Rk HR RS2 A 0k 7T F HL B SRS T BN 2R 45 » JHEE 43 M B30 S5 R 2 OB e A
B (Powers #£1950) o

i Leonard, Mann i Powers (1957)Z & #i 531540 » LB R 1G-65-4 F1 D-242-2 »
BimZ AR s REMBERERNTZXE o i [G-65-4 1 D-242-2 ZREMEHE (RFED SRIETR
AAbb Tl aaBB o FI/RESE A-a HTH » S L2 R BT » KivE B-b RTHZ 1052 Lo
EBHERABET  BERTHAEEEZIER -

TIMEFR I » IRIERERERE » TEHRE » BRTHEE SR » SPELRH 0 ST o HLIR Y
TRIGAE o {ELPLEE » 3 JE R LRSS o HAh#FS 2T i » A RBRIIE o B —HTHE » —
BEZMES s BBHEES o HILRET 2R F, B F. SKEE» HEBBIETRKS o RIEHER
ZHBE o INTT R AERHIR A o {HIS R B P KREAE A2 b gt R 2 PR » R R TEBRER
BHWERBZZHN o RSS2 BH » IRUNMBHAIHERE » BEKEWSE - 541
TEMAREI S HTRG o IRRER INE EZERSEAN Fy DI o B TIBLEKE » KB INF—REMNERK
I o FLASRRA REMERE BE T R RHYIE N o

1 =

7EBEhE5%E > isogenic line s IG-65-4 Bz & 242 3 2 e SMARS » D-242-2 (HEMEES B
£ 103cm Rl 40cm) ZHe3s#4th o FIF partitioning method of genetic analysis (Powers,1950,
1951, 1955; Powers s Leocke #iI Garrett, 1950; Leonard s Mann F1 Powers, 1957) 43#7 o H
#2150 1G-65-4 R THE AAbbs D-242-2 [y THIFS aaBB» HikEERREZWH AT
el o Bz AT (A) WERAKE—HET B) HERIKRI0ME
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STUDY OF PLANT HEIGHT INHERITANCE OF RICE BY

PARTITIONING METHOD OF GENETIC ANALYSIS
. By A
Sheng-tian Yen

Summary

An isogenic line of Taichung no. 65, IG-65-4, was crossed with an induced dwarf mutant
from Chianung 242, D-242-2 which measured about 103 cm and 40 cm respectively. Two
effective factor pairs (genes) differentiating the plant height between these two parents
were estimated by the partitioning method of genetic analysis of Powers and his coworkers.
Moreover, one of the effective factor pairs is estimated about 10 times more effective than
the other.
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