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(Genetic study on Semi—dwart Rice)
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Table 2. Segregating ratios for dwarfness in F,

! |
\ ! - ! Expected [ e
Cross ‘ Normal } Dwarf | Total | ratio 1 X P
E—
| |
!
P123 x D-65-1 201 3:1 | 0.202 0.5-0.7

BRI
|

P123 x D-65-2 \ 122 43 \ 165 3:1 | 0009 0.7-0.8



P13s8 x C2180

’ Plsé x D-242-2
Pi76 x D-155-3
P126 x C2180
Pi26 x M-155-5
7102 x D-155-5
7102 x D-8-9
7102 x M-8-7
D-65-2 x M-65-6

D-65-3 x D-65-1

238

242

236

241

220

297

217

167

179

62

61

74

80

70

101

78

66

60

300

307

297

315

300

295

233

239

3.004

2.199

3.153

0.382

0.444

0.362

0.030

0.327

1.275

0.002

0.05-0.10
0.10-0.20
0.05-0.10
0.5-0.7
0.5-0.7
0.5-0.7
0.8-0.9
0.5—-9.7
0.2-0.3

0:9-0.95"

Table 3. Segregating Ratios of Normal and Dwarf Types in F; Population of Crosses

among Dwarf Mutants.

Dwarf | Dwarf | Double
Crosses Normal | _ I -1 dwarf | Total E:;gteic(;‘.ed x P
D1-Ds~ | Dy-deds ?d1d1De- §d1d1d2d2
(D—65—-»1 x D-65-2 166 42 50 24 282 | 9:3:3:1. 5.042 0.1-0.2
D-65-1 x D-65-3 158 67 52 21 289 ” 3.338 0.3-0.5
D-65-2 x D-g-5 186 53 47 11 297 ” 6.713 0.05-0.10
D-65-2 x D-8-7 176 57 55 10 298 ” 4446 02-03
b—es—z x D-g-8 189 48 41 19 297 ” 7.920 0.02-003
D-65-2 x D-8-16 173 56 49 16 294 ” 1.353 0.7-0.8
D-65-2 x La-8-25 167 48 65 23 303 ” 3.457 0.3-0.5
D-65-2 x D-155-5 170 60 59 15 304 ” 1.076 0.7-0.8
D-8-1 x D-242-2 181 53 52 1 297 P 4.617 0.2-0.3




Fig.1. Two dwarf mutants de~
rived from Taichung No.
65 and their F; plants.
Left, D-65-1, middle F,,
right D-65-2

Two grassy dwarf mut-
ants and their F, plant.
Left, D-8-1, middle F,,
right D-242-2.

Fig.3. Four segregates in F,

from cross between
two dwarf mutants.
From left to right:
Normal, D-65-1 type,
D-65-2 type and new

double recessive type.
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Table 4. Sgregation for plant height in T,
Variation of plant height in cm | Segre~
Crosses Total | gation | X2 P
140 130 120 110 100 90 80 70 60 50 40 30 ratio

D-242-2 1 15 12 28
D-27-9 2 15 3 20
7102 4 12 11 3 20
D-242-2 1 4 30 105 64 8 7 5 32 29 3

x 229 69 298 3:1 0.441| 0.5-0.7
7102 (223.5) (74.5) )
D-242-2 20 62 16 2 2 1 26 48 3

x 102 78 180 | 9:7 0.011} 0.9-0.95
D-27-9 (101.3) (78.7)

TI02RTE% %M » RIS 100~110cm 745 » I RHEEE D-242-2 (§930~40cmes ) ez
B FyBTEEEE (100~120em) ; Fo B 740 ~140cm 2 i o BRE 2 4 e dhig » 2%

BEgs s ERESRERETER ) JEERS

LZHfl» 2R D-242-2% B — R R I R F BT

%] s % D-242-20 F—IBHSRHE D-27-9 sk » £ Fy MERTFEEMRS M BER9 + 7245
e BREEAT T0-110cm 2 » BEEH (A R30~50em) BE » ERENFERRBEELSRT
-» g (Complementary effect) o &EE D-242-2 X RTER d; d; D; D;, D-27-9 HFREED,
D, d, d;, EUE%E&#@%Z@?‘@% D, D, D, D, 58kkr BERNE], 4, D.-, D; - d, dy5 d, a
dy o, OSBRI O ¢ T e
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Table 5. Secgregation for number of tillers in I,

Variation of number of tiller Segre~
Crosses Total|gation | X2 P
5 10 15 20 25 30 35 40 45 50 55 60 65 7075 80 ratio
D-242-2 2 1 4 3 2 1 i1 2 3 2 21
D-27-9 1 1 1 1 2 3 1 2 1 13
D-g-1 1 2 1 3 3 4 5 1 1 20
7102 29 1 30
D-242-2 142 86 5 11 22 12 9 6 2 3 1
x 233 66 299 | 3:1 1.363| 0.2-0.2
7102 (224.25) (74.75) )




]
- D-242-2 [ 14 65 23 10 9 10 10 10 158 3 2 | v
x 112 60 172 | 9:7 ’5.4950.01—0.2
|

2-27-9 / (96.75) (75.25)

D-8-1 33117 17 7 8 20 24 19 14 8 5 3 t 1 1
174 ) 104 278 | 9:7 | 4.5380.02-0.05

b4
D-242-2 (156.4) (121.6)

71022 53 BERE 537 45 0 {H D-242-2, D-27-9 T D-8-14508 IR 2 55 ”‘%@F%%’ N R25—
0% 2 ) o B 8 T10288 53 BE £ 1y D-242-25781s » 7E Iy 5 BEM0D » (BAE Fo UTHER 3 588
1 EES 2 ILH o BERS BER—BURMER o (BERTIR R L — SR AT RIE » SRR
BERT B s o R n R (m D—242—2XD~27*9) B (D-8-1xD-242-2) » V' ,IEH
(I 2) 2BEml0—1437 R » HF QI HER 9 D Bel 7 £ 5282 el » FNsr B4 SR HE SR 73 BE I
ZEERTRAE > M EALMIE
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Table 6. Segregation for panicle length in I,

Variation of panicle length in cm ‘ !Segre—
Crosses Total |gation X2 P
i 28 26 24 22 20 18 16 14 12 10 8 6 4 2 ratio :
D-g-1 6 5 10 2 2 1 26
D-242-2 _ 1 15 6 4 2 1 29
D-27-9 3 10 7 20
‘D-g-t 1 5 28 60 42 13 7 6 3 9 51 3 10 2
. X : 149 119- 268 9.7 0.049| 0.8-0.9
D-242-2 (150.8) (117.2) :
- D-242-2 1 13 24 32 16 6 5 16 32 16 1
x 92 70 162 9:7 0.020; 0.9~0.95
D-27-9 (91.1) (70.9)

TR O TUAEAR AR FPERARE AR » B TR B R R BIRIEF MR » BAEREHEAK
WS (FE2) » LASESEFHEAEER_E HILAR 9 : 7 RrREZMEE LML
EERT TR ° ;
I~ SREIEERENEL  MEE _REEE %‘“f%&*ﬁ%ﬁ;iﬂ”‘”
PR BR A BEER S BE A TEREARR o TUEITHEAS » IR Vo2 RO AT Bl o i
#Zs (Heritabililty) R 3E{E A (genetic correlation) o 344 ﬁp-}-,%*:%mj/\% 7—9 o
#F1. P, Py, Ty HEBERETIHE

Table 7. Means of five agronomic characters of the parents and their coresponding

F, popp_lations in eight rice crosses.

\ |
Parents P123 | P176 H1061D 65-2 | M-65-5 | M-65~ 6"D 155-5|D-155-8 | D~155-48
) ) . -
. I i
Heading date (days) ’ 98 103 | 98 ‘ 88 | 98 | 92
1 i |
Plant of height (cm) | 104 | 111.9) 549 714 779 | 812 | 672 | 66.2 | 72.9




Number of tillers 12 ‘ 9.2}; 19.7/ 138 ] 11.9 16.5 16.3 l: 22.2 ‘( 13.6
Number of panicles 10.2] 8.4 128 128 10.9 14.6 134 ‘t 16.9 11.4
Length of panicle (cm) 19.5| 23.1| 142 129 17.2 14.9 14.3 i 15.2 “ 13.2
Crosses P123 | Hi06 |D-65-2| D-65-2| P176 |D-155-5 Pi26 |D-155-48
(F2) D-55-2 | D-65-2 | M-65-5| M-65-6 [D~155-5| D-155-8| D-155-48 | D-155-5
Heading date (days) 88 80 82 88 88 86 84 82

Plant of height (cm) 94.8 81.3 81.2 83.6 80.5 89.5 82.9 83.3
Number of tillers ‘ 115 13.0 13.1 11.6 114 | 115 10:1 11.5
Number of panicles ‘ 10.0 10.9 11.7 10.3 8.9 9.6 9.1 109
Length of panicle (cm) 18.1 17.0 16.4 17.8 19.3 . 1910 19.0 17.2

Rz P & BB (AT BB B~ 258G T BES) » BB T RmER
B (BEELBARE F 2 FEEBRED o GIIERAZER BBARN 88~103 X HEF, AR

82—86K » H A& MM AN A R RS o
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Table 8. Heritability estimates for five agronomic characters in various crosses

\ T -
D-65-2 | D-65-2 | D-65-2 | M-¢5~5 | Pi76 | P176 Pi76 | D-155-48
Crosses x x x x X X x x
Hi06 | P123 |M-65-5| M-65-6 |D-155-5 |D~155-8| D~155-48 | D~155-5
Heading date (days) 62.3 | 60.6 65.3 68.1 67.5 64.3 628 | 664
Plant height (cm) 85.0 78.0 48.0 95.8 86.3 80.5 84.0 89.0
Number of tillers 0 353 35.0 4.1 0 26.7 41.2 43.0
Number of panicles 48.0 0 55.0 0.8 13.1 40.1 0 0
Length of panicles (cm) 38.3 795 | 723 54.1 46.0 85.7 78.8 71.2

% g & AR G AT AT VM2 BEAIE ) A62.3~08% » FRiEGAI A [R48~96% ) o
o Bk ) AA~43% o FEERIAR0. 8~542 » R QIR 1138~80 % Flanik sy 4480 » BB St

y Fofth % PR A ITRE ©

% 9. HHEREZEEHEREEEAER

Table 9. Phenotypic, genotypic, and environmental correlation coefficients

between Characters of ¥, populations.

Correlation coefficients

Characters
correlated 77&4‘”1;-7-76;—;; P1;3 T 7.1:1276 ;D—155—5 ‘ k P176 x D-155-8
IP rc IE IP G IE IP Iré IE
Plant height and
number of tillers 0.7191% 01017 0.0299 —0.4232  0.9586%* 02467 —-0.4177 - -
number of panicles | 0.0199 - 02813 | 0.3973% - 0.1188 |-0.1506 - -



{
length of panicle | 0.4139% 04719% 02007 | 0.9443%% 0.7133%F 00638 | 0.5001%* 0.5456%* 0.3342%
\‘

Number of tillers and ) ‘ 2
| |

number of panicles | 0.8648%%-0.6405  0.8147%% 0.7651%% ~ = 0.1241 ; 0.4809% - -

length of panicle |0.0441 0.3422% 02079 -0.3680 - 02220 |-0.2395 - -
Number of panicles ‘ ) ’

and

length of panicle ‘—0.44-78 - 0.2228 | 0.00298 - 0.2813 -0.0288 —0.1951  0.2002

*  Significant at §% level

*k  Significant at 1% level

D-65-2x PL23HIET » BREERA A ZBIEMM (rp) H5 2 10 —0.79 » (SRR (ro)
50,1017, BB EEHIRD (re) £0.0299 € o B P176x D-155-5, || rp=0.423, re=0.246,7ff r¢
=0.938, it % » TMEHHFRRE AR AR Z IS WS R /54 MR~ R s
LTI ©

m -~ & am

ARERITRRRREN > FERFARRS KN BIES » EELASEE 3 8 : 1 Bz
P EWFH AR Ky B9 3 3 12 RIS TR —HIE R E T P
o AU AR IAERT » By HI00 20 » SBERTH o (B 8 1966) 24} Rt & 554552
BERT (d) RS E2 CEREERERE TR MG EREE - H106 P d. BEAES T
#1% (Linkage group) » BELAISAMEIEERN T 1A MK IER T ph %45 MBI » KPR H
R T > B e, g B pi 2 MISREE] S BB » —ERZEEABEE8E I o Nagao and
Takahashi (1967) Bk igFAEd - dVESREEAT » H7E Linkage mapyfiz & 7R HA
B o ABIZEF 24 d BBRTREN HAR gene marker 75 » DARRE A B 2 R M S R F e
Bl Nagao and Takahashi (1967) gy#aRE » B LB EAE SR o

AP @I IR WA Py R Py SRR S MRS MBS S D-242-2 D-
27-9, 8 D-8-1xXD-242-2 P4 » FalfiG 2 3R 0 ¢ 7 » SRR Bog ~ R~ SRR LA
29 TR WESEEE RS IR TR TR T@EA (Complementary offect
) R o MFBMN TR Z W EHRE TR0 » TS T BT 4 @HUE (Pleiotropic
effect) WEPTH o WIEBIHREHEIEHEN » B SIEK S REBEA S 2 AT RE A R
EATIR o BURMER RGN L2 550 0 2 d T S8 A2 WSS AT |- pw RAE—
B -

SRR ~ TR B AIE  VN0—95% 1 4y B RE R SR A (AR0—55%) » 4
HBREBTREE DR RSORE o ILRE (1964) 23tk A0 o PR 2 MR — %
A H ISR BEZ HEH R B B R R R R s 5 BAEEERY LIS AR o RAeAW
RARERE A ERE 2 BN RBS TR RE L EEARFREZHETAMAER » ®
HERERRK BB IRER o

A~ =

RO BRI R T R PR L i s R i » TR o B B RS AR
BORBEEZ H1TAE 6 HRIE SR HIA o LARESAS ShiB R E SRR R F DR IER » TR 3 B
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PR A ERERREAR FEEE RASBBIER : 3 8—T8 : 3/&—IH: 14
FRE ] o BRI SEIRMEIER (Double recessive dwarf) JUEBR TR, d; o HERREE
R T B AR TR SRR 0 B H106 £ dyp TiSh » Hifh d & 5RHE BB R A RIS o
EIERAHE (D-242-2XD-27-9, D-8-1xD-242-2) A » BRi ~ TEE ~ s~ T
BSEERRAE F, 283 (Binodal Curve) 24 » HH MG IE9 1 724
WL ) RTRRNREEERT 2 EMEAZER RSB RAEMMGKRE » RERSEEERZE
BRREEZZEREERT 2 4B E pE -
REAEER HE > BEZBEEES » AN 40~95% » B EBREBRIRIE » /1R 0—-55%
y R BATAR ; BEENARECEASTRME ; BEANIBEL BEA KX  AHEPER
EREEERARA SR BERER IEREEEERRNZIRE
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10
- GENETIC STUDIES ON SEMI-DWARF RICE
by

Te-mei Chang

Summary

Sixteen semi-dwarf mutants of rice induced by irradiation were analyzed regarding nums
ber and types of genes involved. It was found that each dwarf strain is controlled by a single
recessive gene. When two dwarf strains were crossed, F; was normal, F; segregated into 9
normal: 3 dwarf-I: 3 dwarf-II: 1 new dwarf. It is suggested that different semi-dwarf strains carry
different dwarf genes which have cumulative effect on plant height, so that the new dwarf
is considered to be double recessive.

Agronomic characters such as plant height, panicle number, number of tiller, panicle
length etc. were studied with the F, segregating populations. A 9:7 ratio regarding the
above characters were found. Based on the segregation ratios and correlation coefffcients bet-
ween characters, it was assumed that dwarf gene d may have pleiotropic effect’ on above
mentioned characters. Heritability of these characters was high ranging from 40 to 95%,
indicating that selection for these characters is effective. Lower heritability value for tiller
and panicle number ranging from 0-5595 were estimated. Since the number of tiller
and panicle are éontributing factors to yielding ability selection must be very careful for

these two characters in breeding high yielding rice varieties.
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