1

— RFEAG 20 AR A R 2 1%
B ARE TN B
BOER R #Hom

—

B E2E 2 KRR R wEE D 65 5% » MIERR LM R0 » M ~ SaREiEsn
SXIEFHR (Anthocyanin) KECHIMEIR » HEEEITE » 3 (1960) » BIFIGR (1962) BREHL » 2
£ C (Chromogen) 71 A (Activator) Wi#EBNE#KF (Complementary gene) ZEHHETF %%
(Multiple-allelic series) fAEMhOMiKT (Distributor) X o MPTESHETFRASEE S
MBERBALRZRT » R BZ P AT » BHEZ Ps BT 2 RFOZ Pr AFREEOCZ PIK
FE% o HBi# Nagao (1951) s Nagao and Takahashi (1956, 1962) Z1EH ERTFRIEH RN
AR o

B s D-155-8 (dsy) » ﬁ@‘ﬁ@%@&%%i%&é%@@ﬁg (RERTER) ZHEFH
T () B2 EAEZHAME (#1962 R4 1968) o HRTE MO EME h g 24 Hil
ERZHER » EBHART » RFACKTARBEKERNTSS » HHEER TR LR TR RS
IREBE o BRI FEENZELRR D-155-8 iRk R THARAR » KRG » MESER TR EMAINES
ZHOREAE FRTEZHG

il

I -HERFE
AR AT EAD » ~HRERE T (Nagao) R Jodon KZiftHHFE#HE (Gene
markers) s HEREREENARIEZIE » Hh—B%7asE (Indica type) MISEHERE (
Japonica type) o 3ESt#iAEl D-155-8 #7r » Fy MAMKENMEE T » F, MKIE19654 2 4578 5 H
o BEERMER « BRAHZBASESE R EERTHAESINEL o :
=1 SRR

Table 1. Strains used and their pertinent characteristics

RAE® | R 8 g | EEEGETH B B xR
Strains Local names , Pc%t,?sti}'titgigﬁm Description Source -
A-58 E R E R % | cBaprps S 5 L B B R W A&
Nagao’s strain }l;’urple apiculus, stigma and Japan
ull
T201 =] k b Ph Aok OB OE XM = )
Pei~-mie-fen Phenol positive staining Taiwan
(Indica)
1203 b 2 & Ph H o B CE X v
I-kung-pao . Phenol positive staining
J302 S| o , H i
Nakamura Japan
J317 B HE 7
Sensho
J327 & w | cBaprps St B 40e bk BE R A v
Kinoshitamochi Purple apiculus, stigma
| and hull

1. 2. ZEpd iR R e IR



7102 | Jodon’s strain CBAPrPIPs|  smpedys ko s R % |
| Purple apiculus, stigma, U. S. A.
‘ . hull and purple leaf ‘

725 v . 4Dn & sl =
‘ Dwarfness, dense panicle U. S. A.
|

D-185-8 | % 115533 8 4% & dy nal %M w2 -

Dwarf mutant from Dwarfness, narrow leaf Taiwan
| Taichung no. 155

RRBAERZ B ORHTY » RMEYIRGEE » DECER s ARRAZHSERES » ABBARA
SHEZAES » REEIMBAS « RAKIEBZ—K o HHMITME (Phenol reaction) HIKAKL
B 1.5% ZH KR 24 /N1 o B BT P52 EL IR Pa bk SIS o /& TETRREAEIR » ANy R
(Laziness) s fifif: (Brittleness) s §i# (Narrow leaf) Fliik: (Dwarfness) 357045 HilH
TRE -

EREREAR Z E ORI M B A B R R R 2 A RS s R RI R A ARBIRE o Mrabas
A EM ARG HERZ R » RIFIHRE R (Heterogeneity test) 22T D&
B o AT At » MIDIAHH 2 R FEAIE o 2 (Recombination value) RFIFA Immer
K (1930) #HH: (Product method) A FlE (Maximum likelihood method) £f&Z o

=» uit 52‘; G

1l B

BHEBATF, MF M2 BB WY s RInE 2 » RhBia s AP D-155-8 BRI o 7¢
BRI AT F D-155-8 FFA » BAFRAL (5T Nagao A-58 5 J327 #e5cks s Foilikk = Bas
BZRE o Fy MKZBARGHEHS 3 %6 1 BAZHH » ER—HNEF TRENFEALBLE
ZRE o FER—HTH s WEARRNEmE 284 » 11 D-155-8 x T201, D-155-8 x T203 H F,
TR PR BLIE G s Fo MRk IRR ORISR 9 526 © TGS » BT » ISHEIK
FREEMAMBREO LR » BARREAEDZ—HET o (UERMAH s B F, kS5
| REGHERE R0/ A » HEREEREN 5 %51 %20 o TEARTHESHEAREE T
HRZRERZREHOETH KA » SHAREAEHDZ —HET o ZHFEAS T s H F, ik
5y e FE M SRTR R R 2 T EA50 . 581278 » 195k 32 5 92k BLER It o

K2 FRBRRREREZIHE

Table 2. Segregation for coloration of rice apiculus and stigma in the F; populations
Fs fHBIERE

B R R R BoR H 5
Female | Male F, %3‘ FgﬁA[%culusMbem% Abpiculus Stigma
. 38 f0 4 |Parent | parent 'E Colored ’Colorless fﬁ‘i‘iﬁi%( L S
Crosses m&iﬁ Stlgma Stigma | & |Segre- x2 Segre- x2
ap | st. |ap.| st. | ap. l 9 — H" gation gation
i e o e | o ratio
D-1585-8xT201 — —| =~ —i{ P| P| 45 85 13‘! 0 104| 202 9:7 |4.908*% 13:3 | 1.938
|
D-155-8xT203 —| —| —| —| P| P| 59 89 0! 0 99| 188 9:7 |6.064* 1.0
D-155-8xJ302 — —| —| —| R| —| 8% 94(R) ‘ 82 176 9:7 0.577
|
D-155-8x]J317 —| —| —| —| R| —| 93 127(R) | 122/ 249 9:7 |2.784
D-155-8xJ327 —| —| P P 90/ 179 O; 0 66| 245 3:1 |0.491 1.0
D-155-8x N2g80 | _ P 04! 143 0 0 | 52195 31028 10
|

*..5%. ZREFE *...Significant at 5% level of significance



2. B EE

AR R R G L TR T (Hypostatic gene) s kA2 MBLEAEBRRE B
T » BT (Distributor) Ps HHeRH o WLFIZER 2 rh78 1N o I 2 hEAE
FEAER EREERES » EETTEIREAZ S EIE ZERRNER « 5—ER D-155-
8x T201 ZHR : SH R eM » A F, MkZEENBRE » F Mg GNSERI3RA
D 3T G s WERERESRERTZ/ER » Hh—# ARMERT (Inhibitor) o 55 2 BAD-
155-8 x T203 LR : WA TRG A » Fy MEEARER » 1 Fo MMk L2 REBEEALRD
HEZ ERE e o 85 3 TSRS D-155-8 x Nagao A-58 & T327 ZH##E » HHA A-B8 K J
327 ZARLEEMLRME  d F, Mk RESEe s Bk F. WkZEERRSHE  ZEMIBRG o
R R 2~ 3SWERTE HAMAEERZEEECRT o

RENSER RS s SEAZREHEARTE s Nagao A-58 F1 J327 £ Ps,, Psy, [-Ps;;
D-155-853 Psi, Pss, I-Ps;; T2018Psy, pss, i—Ps;3 T203 5 Ps,, Psy, I-Ps;o Hrh I-Ps, & Ps, 2 4]
HT s RIS Ps, Z%THT) o B Ps, 71 Ps; BMEELZRT » SRIXEREZER

£3 REEZSELR

Table 3. The different manners of inheritance of coloration of stigma

VLR T B mpme | BARARANEREZ S
Ji = g F; stigma F; stigma color segregation it #2
P 2 * color ratio in apxculus colored
Case Female male N plant 3 Note
o, = — + 13 : 3 T201
2) — — + 1 : 0 T203
(3 — + + 1 : 0 J327,A-58

3. H bR 2 B ¢

(1) #i%E (Narrow leaf) : D-155-8 5—Ridi> Je 4 » W EERRIE T0cm 245 o PLAIZERERR
7£ D-155-8xT201 % 9 4e7ssl & 3B » 75 1619 FRIEH2E « DIGKRATZE » JLE A3 © 1 2570k
B~ SRS R R SR B — IR R T BT iZe ] o EMISEMRTUB T ~ BEaET (PR ~ BRRIX
BEET (Ph) > WEFRT (lg) SaaE2 HEME o HEBRaAT C- BERT 4(7245) >
HH(Dn) ~ Fiffahk (be) ~ Al (la) HRFRIHEIRT.

(2) $% (Panicle type) : %R (Dn) FUEH IR » D-155-8 X 7245122l & it
s Fy HHKRREFRME 2 F TR HUSS BT 1861E 7 REBRE3 B AL » PB4 M3 ¢ 124l » SRR
RH—H@ER T IR

(3) FHMKHE (Phenol reaction): D-155-8xT201 & D-155-8 x T203 A4s#la Fo HA
BReh s 122 RI32205 0 I MR SRS T M IR IR o BLBAT 3 ¢ 1 Z Il o RIS IR MRS — BB
RFBXR o -

(4) FslE (Laziness) ~ Jfih: (Brittleness) Fm#EFE (ligulelessness) :7E D-155-8x
H-79 {5342 Fy P BIES8TER « S1fk: o BARDHIZE Fo #rd s BREB2EE :
251 3 FIBOEIET : 20MIET 2> SHERY o B RN EEHIRGZH IR THr 2R/

(5) &k (Dwarfness) sUifidk# (Plant type) : 7EFHIEBEMZ D-155-8x 7245 4%
BHh o Fy fEMBER ML » Fy MRS HERS 136 % itk : 387k7245%! « 45¢% D-155-8 #l: 9
BEBIET o (HREAN 1 31 3: L2 Hpl (P=0.67) o IhEIFRI245 2 B IR T dgy (D-155-8) 3



AR o B R eESARALR o
(6) SHFEBEERED + HHkRAE D-155-8x J327 B D-155-8 x Nagao A-58 WA
BRZ— NN T XA '

F4  WEREE R EE (XP—E)
Table 4. Test of independence between various characters when two genes are concerned
(X*-Values).

(7245)d Dn Wx lg be la nal Psy
skk!
(D-155-8)dz| 0.673(a) | 3.042(a) s 5
nal 3.407(a) %%%23 21.312(d)**| 0.868(d) | 0.016¢d) 17.262()**
A 0.179(c) 0.297(f)
la 1.852¢d) | 1.945(d)
be 3.778(d)
Dn 52,803(a)¥ ‘
Ph 206.839(£)** 13.301(f)**
Pr 86.019(c)*¥ 88.124(g)**
a. D-155-8x 7245 e. D-155-8x J301
b. D-155-8x J310 f. D-155-8x T201
c. D-155-8x Nagao A-38 g. D-155-8x J327
d. D-155-8x Nagao H-79 ** Significent at 1% level significances
1 % ZREE

x5 F.REMTEREZHRE

Table 5. The recombination values between two characters in the F, populations

B & i

M on ok RRTD| #xas | O & E s | ey | B i | M
Characters X = Combined characters B | Recomb|
concel.'ned genotype crosses AB’ Ab ‘ aB \ ab Total|Phase igzﬁoen P

Narrow leaf- nalepr D~155-8xJ327 l
purple hulll B 2 D-155-8xNagao| 219 | 33 26 l 50 328 C |20.18#41.71|0.90-0.80

(3:1) (3:1) Nal-Pr | A58

Narrow leaf- nal- .
stigma color*® ) D-155-8xT201 73 5 1 8 87 C [32.90+7.270.20-0.10

(31) (13:3) | Nal-Ps;

Phenol reac-

tion- stigma ph-ps; _ -
color m D-155-8xT201 71 5 14 8 98 C |38.31£7.36/0.20-0.10
(3:1) (13:3)

Purple stigma- Som \
pur(psle)h(usll> —;SL% D-155-8x]J327 135 | 43 4 56 238 C | 3.9540.14/0.90-0.80
:1 :1 2™

Purple leaf- lnal
narrow leaf pl-na D-155-8x7102 | 159 | 16 | 17 | 52 | 244| C [13.89+1.630.70-0.50

(31) (1) | Pl-Nal




5

Purple apicu-
lus-dwafness CaP-dy

“(31) (31) | CAP-Dq
|

D-155-8x7102 | 182 62 62 9 315 | R [38.1043.200.70-0.50

Purple leaf-
dwarfness Pl-da | p_155-8x7102

arness | £ 244 | ¢ [17.69+1850.70-0.50
3 3 =31

315 | R (36.4043.250.80-0.70

|

158 | 17 24 43

Purple apicu-
lus-narrow leaf CaP-nal 62
(31) (31) | CAP-Nal

D-185-8x7102 | 176

{
|
1
|
|
|
|

|
*..only under apiculus being colored BBRFAZIFIT °

4 BPER T R R SR AR ¢

TEARSRER T Bl B2 A TR » RO B 2 SR 5 BURSRA o KBS MR ERYE (dor)
REERT (lg) PEESEBIE - (AEFaRT (Pr) HREBEERT (PR ~ EEFRT ()
RIEMRT (dy) SR T RIHSE A R BE 2 HER%E (Recombination values) o FE
D-155-8 x 7245 2415ttt » BB 7245 ZFHRT dz FBMET (Dn) MREESE o W%
BEIRTAZ SGRITY » R AR B O DU S 2 R RPN K 5 o

%5 HURH » SRS T I0 32.90+7.299 ZMUAME » T & kAL R 2 ML ES
BIES « B S M BR TR BT 38.31£7.36% 3 SR LSRG A TR 3.65£0.14% 5 SK3E8
GIHEP TR 13.89+ 1,639 ¢ Seta s (P) BUBHAT (do) [4138.10:£3.209 5 SEIEHUEMT.69
+1.859 FIFR4 (0 SLAIZER 718 36,40 + 3.25% % o SELE TR M B R i85 1 G FHEBTR)

AR5 BIERT (dz) Tl dy BOEET » BABMATRRGEENE L o Mk
RTREREAT (Dn) & 21.03+2.00 %ZHMME o RS » HBHET THEER Nagao &
Takahashi 8- BHEEE (fs-group) » HEME AL —P 2 BH o

Pl Ph nal da Pr Ps A Ps
1 ] I ] 1 ] I- (]
| I 1 I i i I i

13.89 . 20.18 395
| | i f |
| 32.90 .
1 i
17.69 ' 38.10
| | .
38.31
| : /
36.40 :
| i
= i ]

B EARBR AR REERE (Genetic constitution) REMEZH » 24 KRAFHEZ
Ha o EAME BT (£2) » HRERZBRARIEMAHEHRTBERSR » HTTKEREN
71 (1956,1962) #BIRT 2 HBHRT Rt 2 BB MR o (HARHAE D-155-8 HE B ERL &
WA AT » HEEEEAS LGSR » Rl D-155-8 B NRBHERMAAT » WEEBEGEZ
B o WA RIS Fy Wbk AEERER o B FRRMEHERS - TS HE L B A M T
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MHAETEREY » WA ZOMLERK o SEMERNE RS E —P 2 o

i Nagao il Takahashi (1956) Takahashi (1958) #4841 Nagao A-58 Zfpdesia
TR CPAP o fEfthigerh  J327 BAMEIREL Nagao A-53 fRfl » [RF Fo MMt 2 S it
R RBRE G Nagao A-58 Zieasfl AR » MERTFHIRTHBCEAP o K& D-155-8
$ Nagao A-58 = J327 H%:ks s F, MHMFRASEEEE » Fy MERRRISME 3 S5 B 1 46 2 Hofl »
HERB—ERERT AR &R - RS7EEENER » BRLABRaRTFREERGER TGS
$ o PIERIIZEh BRATE SRR T BALA S 2 P A E | o MR L2 BRa TR
H A o Htisz D-155-8 ZHABERETFHE CaP o Bof#E D-155-8x T201 (5 T203) #ezsil
B WRARREEE > T F, AEA%6 s RERDIERZR S » T201 f1 T203 Z ALK
T TEER ¢ AP fE Fo MR OME O 586 : THREZERETEBH o iz J302 f1 J317
S AT s Fy Mk RREEG » Fy MERAEE O i : 748 o HH F, Mk AEEE
WS » NHFIHEEHBRRE TR cAP o RERIHR L D-155-8 Z CRFIRTER CBP

AREREZRE  EREM OCBTZOMHEAE 3:1+1:0-9:7-3:13-27: 3719
55%% (Takahashi 1958 ; Hsieh 1960) o KRERREKA o HE13E M : 3 HMETHSMT S o
H—AHRARERA TN RERSRERERT S8 » AE=HRTRFHIER » RHh—
HEBMEIRAT o AR D-155-8 ZREEKNTHE Ps, Ps,, [-Ps;, T201 ZHFHMAIS Ps,
psy i=Psyo Fy ZIRTHRIR Ps; Ps; Psy ps, I-Psy i-Ps; o @}t D-155-8 22434 fn » #HEAR
AARBHASHRT » MEERTINEE o £ Fo S8R » i TEFTR o st o BRIk zesK
FZREEMFIER (Recessive suppressor of a recessive mutant gene) » JREFRER o BHRH-BEFY
FEEE—IH 2P o

—I-Ps,, Ps, 9B
Ps,| 135
“-i-Ps; Ps; 3F@E—
~—~I-Ps; Ps, 3 ‘;‘3%‘5@:*']* 3 4o
s |
- ]_"'Psl PSl 1 ﬁé—
i# 3

D-155-8 JR3h 1555k KAHRTEMITTS 2 ZBIER » FRARMEE ~ 680 ~ YIRS ~ HIEF 18 (%
#970cm) © 3 (1962) MFIHEMERFFTA do s Chang F1 Jodon (1963) $i—ik 58 A dyy o 7ED-155-8
X T2 7 fAZ A » 8omit D-155-8 MABRRREAEZRTH C%a P Ps, Psy [Py,
» FIRFBIN » RETHE BIPRHECHATZ TR » JoBA Nagao R Takahashi %24 o Fbs
RIREZ S » BIPREHIT - RENTARSERE/ » LRA—FARTSR (1356 3mea)

FRBERT (do) ~ M3 (nal) ~ FRBIEET (Ph) ~ FETET (o) ~ BHET (Dn)
St (o) < RIME (be) ~ SUPORFIPBTST— SR T AR o 1B EmA
TER S EHRT (d) ~ RERET (Pr) ~ REAFERT (Ps) ~ GRERKBRT (PR R
REET (Le) FMHERT (nal) MSHEVFOEANIF o LBLETHER Nagao ZH=%
ERERAT  (AHERT (nal) HABRET (O) ~BERT (7245-0) ~ FHETF (Dn) %
bk (be) RAHMRT (lo) SETFHTHL o



THE INHERITANCE OF COLORATION AND SOME OTHER
CHARACTERS OF AN INDUCED DWARF MUTANT

GENIC ANALYSIS IN RICE, X
by
S. T. Yen and S: C. Hsieh
SUMMARY

D-155-8, an X-ray induced dwarf mutant from Taichung no. 155, is measured about
70 cm in height at maturity, and the leaves being narrow and dark green in color. This
strain was crossed with three gene markers of rice and five cultivated varieties. This paper,
therefore, dealt mainly with the inheritance of the pigmentation and some morphological
characters of those crosses.

The inheritance of dwarfness (d), narrow leaf (nal), phenol reaction (Ph), ligulelessness
(lg), dense panicle (Dn), laziness (a), and brittle culm (bc) characfers was controlled by
single gene, respectively. These results were consistent to earlier workers (Nagao 1951, Nagao
and Takahashi 1960, Hsieh 1962). The inheritance of pigmentation on apiculus, four out of
six crosses, are controlled by two complementary genes, the others are controlled by single
gene. Same genes controlled the inheritance of stigma coloration in most cases, but a new
mode of segregation’ ratio of 13 colored to 3 colorless on stigma coloration was also
observed and dissussecd in this study. Therefore, the genotype of D-155-8 on apiculus and
stigma coloration was postulated as CCaaPPPs,Ps,Ps;Ps;I-Ps; I-Ps;,.

The linkage relationships between combined characters was estimated. The recombination
value was 3.95+0.14% between purple stigma and purple hull, and that of 38.31+7.36%
between phenol reaction and stigma coloration. The other linkage intensities between
combined characters were ranged from 13.89% to 38.10% in six other pairs, as shown in
Table 5.
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