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Studies on the radlatlon induced mutatlons in rice have been made in varlous .
helds, such: as rad1osen51t1v1ty (Nrshlmura 1953; Yamagata ef al. 1960) comparlsa;n
"~ of different kmds of radiations (Matsuo et al, 1958, Yamaguchl 1958), geetlcs '
~of variation. (Oka et al. 1958), cytological analys1s (Chang 1955 Nagamatsu 1950

Chao ‘et al./ 1960, Katayama 1961) and 1nduced aberrant plants (Yamagata and
Syakudo 1960), etc.

The writer (Hsieh 1957, 1960) formally mvestlgated artlﬁaally lnduced
chromosomal mutdtions in rice. From ' the same radiation treatment, various
‘mutant plants with-different morphologlcal characters were obtained. - Most of
tHe mutant characters such as dwarfness, narrow and rolled leaves, spreadmg, ,
compact spiklet, etc. were found 0 have bred true. In order to kﬁow the
genetic behavior of these mutant characters and the: relatlonshlp they bear to"
the genes which are already made known and designated, mtercrosses between
mutant -strains and other gene marker strains Were mader In the present
study, it was found that the maJonty of mduced mutants were due to. reces ive
gene mutation, though a few dominant mutatlons were aIso found Lmkages

between one of the dwarf mutant genes and the hguleless gene lg, and beh een

another dwarf gene and. one of the apiculus color genes. C were. found The R

results of 1nvest1gat10n are reported in this paper

Materlal and Method

About 150 mutant:strains from Rs generatlon of ﬁve rice varletles (Talchung No. 65
Chianan No. 8, Kaoshung No. 27, Taichung No. 155-and Chianunyu No. 242) ‘were selected
and planted as different lines for several generatlons 21 strains among them were further
selected and intercrossed. The Fy and F; plants were grown in the paddy ﬁeld of Taiwan"
Agricultural Research Institute during the perlod of . 1960-1961. Regardmg ‘the ‘material,
the writer is obliged to professor C. H. Hwang of Talwan Provincial Chung-Hsm Unlversu:y

(1) A cooperatlve project of Academia” Sinica and Talwan Agr;cultural Research Inst1tute.
‘The writer wishes-to express his heartfelt thanks to. Dr. H.W. Li -of the Institute
of Botany, Academia Sinica and to Dr. H.L Oka- of National Genetlcs Institute, Japan
for their kind directions during the experiment.: The work: was also supported in part
by a-subsidy ‘from the  National .Council on:Science Development. :

(2 ). :Associate Agronomist of Taiwan Agrlcultural Research Instltute, Tairei; Taxw an; Chmau
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o ":’Strains

who sent the seeds to the Brookhaven -National Laboratory of U. S, A. for radiation
reatment in May 1959 and transferred the selected mutant strains to the writer. gene
fmarker strains were kmdly provided by Dr. Jodon of Crowley ' Rice . Experiment Station of
U S A. In addition to this, four local varletles were also used as the cross parents The
*‘matenal used is shown in Table 1. : . 3

Table 1 Llst of analysmg strams

Original varlety Poo ,De'scrxptmn‘

D-g1

: ,:Chxanan No.

Tarchung No. :

1 ,Talchung No. 155
. | Chianan No. 8 o . ; Spreadmg of pamcle rachllla
- 'Talehung,,, No. 65,

Chiananf No. 8 | Grassy dwarf (30.cm in height), with profused t111er1ng

(about 50 tillers on the average), leaves narrow and
“colored -in hght yellow.

8. Dwarf (50 cm 1n height), shght spreadmg :
. Chlanan No. 8 Dwarf (60 cm in height), slight spreadmg o
nz 8 ‘/ o Dwarf (60 cm in helght), resemblmg D—65~1 o
- VChxanan No.'"VS " Dwarf (50 c¢m in herght) shght spreadlng s

9 "Kaoshung No 27"""Grassy dwarf (30 cm in heiglit); leaves colored in hght

yellow, with profused tlllermg (about 50 tillers on the
average) L

~Ta'rchung ‘NQ.V 6‘5’ Dwarf (6lcm in helght), slight spreadmg, compact

panicles with srnall grains.

) '_'Taichdng" No. 65 ,Dwarf (55 cm in height), sinuous neckt . H
| Taiéhungf No. 65 | Double dwarf derlved from D-65-1xD-65-2 (30 emiin

; helght), smuous neck

| Dwarf (50 cm in hek "kht), rolled leaves
Dwarf (35 cnt in helght) narrow rolled leaves
Dwarf (35¢m in helght), narrow leaves, :

ﬁjGrassy dwarf (30cm in ‘height), with profuse' il
0 (about 50 tlllers on the average) o

; kLazy, normal helght (87 cm)
,Lazy, normal helght (87cm)
Lax pamcles, slnuous neck

Normal helght (80 cm), purple lemma and palea

Normal h=1ght (87 cm), golden lemma and palea

: Dwarf narrow rolled éaves.

Spreadmg of panlcle rachllla, tawn'y lemma and palea

' _,iNormal (untreated).‘ .

; Normal glutmous endosperm (untreated)
0 ‘nguleless (untreated) -

; nguleless (untreated)

Purple leaf blade (untreated)

- f Lazy (untreated) ' ‘

o | Brittle culm (untreated)
. fGlutmous endosperm (untreated)

. , Purple perlcarp (untreated)
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r Experimental Results
1.7 Inheritance of dwarfness

Most of the induced ‘dwarfs so .far reported were -recessive (Jodon 1957,
Hsieh 1960), though dominant dwarf was also reported by Suglmoto (1923) :
The F; of normalXdwarf as well ‘as its reclprocal cross, sappeared to be of '
normal height, and the F, segregated into 3 normal and 1 dwarf plants as
shown in Table 2. Thls indicates that dwarfness is due to a single recwswe
gene mutation.

Table 2. Segregatlon ratios for dwarfness in Fs.

: Segre-
Crosses Normal: | - Dwarf Total gation Xe ool P
) ratio ) :

T p-123xD-65-1 | 201 72 273 3:1 0202 | 05-07
P-123x D-65-2 122 43 165 3:1 0.009 | 07-0.8
P-138x D-155-8 238 62" 300 3:1 3004 | 0.05-0.10
P-138xD-242-2 242 65 307 | 31 2199 | 0.10-0.20
P-167% D-155-5 236 61 207 | 3:1 | 3153 | 0.05-0.10
P-167 x D-155-8 241, 74 315 3:1 | 0382 | 05-07
P-163 x M=155-5 220 80 300 3:1 0444 | 05-07
D-65-1xLa-8-4 225 72| 297 3:1 0.085 | 0.7-0.8
D-65-2xM-65 6 167 |- 66 233 3:1 1275 | 02-03
D-65-2x P-123 215 | - 79 204 | 31 0549 | 05-07
' D-65-3x D-65-1 179 60 | 239 311 0002 | 09-0.95
D-155-5 x 7102 o228 |70 | 208 3:1 | 0362 | 05-07
M-8-9x 7252 297 101 398 3:1 | 0030 | 08-09
M-8-7x 7102 217 78 | 205 | 31 0327 | 05-07
 M-242-1x7186 242 58 | 300 | 31 | 5138 |002-005
7227x D-155-5 224 | 76 300 31| 0013 | 0809

In order to know whether these mutant genes are mdependent of one

another, mtercrosses between dwarf plants were made. N1ne Fis between dwarf

: strams, all appeared to be of ‘normal’ helght (ig. 1). The F, segregated into 9

normal, 3 dwarf:I, 3 dwarf-I_I and 1 double recessive types as shown m Table
3. The three dwarf types could readlly identified by their helght and appear- f
ance (fig. 2). Measurement for plant height, pamcle number and other characters
of these segregates as compared with the parental strains, are given in Table 4.
The double recessive plants were apparently lower in: helght than the parental
dwarfs but had a larger number-of tillers and pamcles :
The above gwen data indicate that dwarf-1 and dwarf- II have dlfferent
genes for their dwarfness Wthh are mdependent of each other. This type of
‘ genetic relation between two dwarf strains of rice have early been reported by
Akemine (1925) and by Jodon (1934). Whether some of the genes found by the
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Present writer are the same ones as reported by other workers is yét to be
tested.” It seems that a number of dominant genes are necessary for normal growth.
Table 3. Segregatlon of different dwarf types in ng of

Jintercross between dwarf mutants
Dwarf | Dwarf ["Double

- Crosses.. .- Normél =1 —1 dwarf Total ngizer; X P
; - + -+ +Dy +Dy DD, , ratio '

D-g5-1x D-65-2 | 166 42 50 24 | 282 | 9:3:3:1 5042 | 01-02
D-65-1x D-75-7 | 158 67 | . 52 21 | 298 | 9:3:3:1| 3338 | 0.3-05
D-65-2xD-8-7- | 176 | 57 55 | 10 | 298| 9:3:3:1| 4446 | 0.2-0.3
D-65-2xD-155-5 | 170 | 60 | 59 | 15 | 304 | 9:3:3:1| 1076 | 0.7-0.8
D-65-2% D-8-5 186 53 | 47 11| 297 | 9:3:3:1| 6713 | 0.05-0.10
D-65-2x D-8-8 189 | 48 41 19 | 207 | 9:3:3:1| 7.828 | 0.02-0.03
D-65-2xD-8-16 | 173 | 56 | 49 |- 16 | 204 | 9:3:3:1| 1.353 | 0.7-08

| D-65-2xLa-8-25 | 167 48 | 65 23 | 303 | 9:3:3:1| 3457 | 03-05

 D-8-1x D~24252 181 53 52 11| 207 | 9:3:3:1] 4617 | 02-03

Table 4 Agronomlc characters of four segregants
_ from F, of D-65-1xD~65-2 ~
Plant |Number|Number| Length | Weight | Length Wldth Ferti-

‘height of of of of of “of | lity
) tiller | panicle | panicle| panicle |boot leafjboot leaf
(em) (cm) (@) | (em) | (em) | (%)

Normal type (++) [87.0::4.6) 8.6::14 7.1:1210.0:£12 36:£0526.4:£4.01.320.6192.0:3.3
‘D-65-1 type (+D;) [61.025.1] 8742.2 6.741.913.541.0 3.32:0724.24:3.6/1.4::0.93/825::7.4
: D—65—2 type (+Dj)  [55.5:+:3.512.0£3510.8:£2.7113.6:1.1| 25::0.424.13.81.2:-0.67/78.6:3.8

New type (DiDy)  [314:+1713.2:£45120£02 7302 1.2:&:0.220.2:&:2.71.2i:}:0.2544.(l':l:0.2

Both of the strains D-242-2 and’ D—29—7 Were of dwarf types, being -about

30 cm 1n helght and having a larger number of tillers than the normal. The F,
between these two strains showed normal growth w1th respect to plant he1ght

Vas well as. tlller numbers. -In F,, there were 9 normal 6 dwarf and 1 1ntermed1-_

ate types (Table 5) “The new type was about 70 cm high and had leaves about
lcmin Wldth and a-small number of tlllers (2—3) The leaf color was darklsh
green. . Th;s new- type apparently resulted from gemc 1nteract10n, though it
was. qulte d1fferent from the double recesswe plant mentloned in the prev1ous
paragraph

“Table 5 Segregatlon for plant he1ght in F; of D—244—2>< D=27-9 .

Intermediate | -
Normal l Dwarf .. |.with less tiller Total

; . . M s . : number :
Obsetved: eopiea L 76 AT EE v/
. Calculated (9: 6 1) ' 99.56. .. 66.38 1106 . oo YT

Eo=TT 0.1>> P >005.

i
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. Inheritance of other mutant characters
(a) Ripening tawny lemma and ‘palea
" Strain Sp-65-6 was a mutant induced by thermal - neutron treatment The
lemma and palea were green at headmg but turned 1nto a ‘brown or: tawny ;
color in the whole surface of hulls at maturlty This character resembled what
Jodon (1948) had descnbed as golden hulls but the color tone Was somewhat¢
lighter. In the cross D—65——2><Sp-65—6 a segregation; ratlo of 3 tawny to-1 straw
‘\wh1te in hull color was observed, showmg that this mutation is controlled by
a domlnant ‘gene, " According to Nagao (1951) tawny coloration at lemma and :
palea is controlled by the genes CB sp Rp. Smce the genotype of the orlgmal
straln‘Taxchung No. 65 is C*” sp. rp (Hsieh 1960), tawny hull color in the strain
Sp-65-6 may be due to dominant mutations from CB' to C* and from fp to Rp.

Table 6. Segregatlon for tawny lemma and palea
~in Fy of D-65-2X% Sp-65-6 -

Rlpenlng ,tawny | Straw. o : ’Ifovtal" o
‘Observed BT R R e B 56 g
Calculated (3:1) - 174.75 ) : 58.25 ‘ 0233

X116 0 07T>P>08

‘ (b) Spreadmg and laziness
“The spreadmg of tlllers was found to occur in d1fferent grades in certain

dwarf strains.. An extreme case in which the spreadmg angle was larger and

the tlllers lay almost prostrate on the ground was named “Lazy ’Ay Jodon
(1948), and “Moture” by Japanese ~workers (Morinaga and Fukushlma 1943,
g 'Nagao 1951). - T he stems of the strains D-8-5, D-8-8 and D-8-16 showed shght ‘
spreading . (at about an angle of 30") Such- a shghtly spread character was
kfound to be controlled by a, s1ngle recess1ve gene, as. shown m Table 7 ’

”Toble 7. VSegre‘gation *for spreading, habit (at about an angle of 30)

: Normal (3) Spreading (1) : Segre-
Crosses . ol T ———————— Total | gation | X% | P
TR Obs. Cal.-- | Obs, Cal. © P ratio o
D-65-2xD-85 | 235 | 22275| 62 | 7a3s| 207 | 21 | 2.605|01-02
 D-65-2x D-8-8 223 | 21750 | 67 | 7250 | 290 | 3:1 | 0566 |03-05
D-65-2x D-s;le 222 | 21750 | 68 7250 | 290 | 3:1 0.279”0.5-“0.7'

The stralns La—8—9 and La—8—25 were of lazy types (fig. 4): In thelr Cross
w h a moture stram H——25 of Dr. Nagao as well as: with 7186, a lazy stram

L

from Dr. Jodon, both >the F: and Falshowed lazy type and 1o segregatlon was - '
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found. . In crosses between lazy type and the normal, a segregation ratio: of 3

normal to 1 lazy plants was observed (Table 8). Evidently thelazy gene induced

by irradiation.vvas’also a single recessive, though it might be located at the
: same locus as reported- by Dr. Nagao and by Dr. Jodon.

S : Table 8. Segyregation“for laziness in F,

. Normal Lazy Segre-
Crosses : - Total | gation Xt | P
: Obs. Cal. Obs. Cal. ‘ratio ’
© P-138xLa-8-9 224 | 2250| 76 | 750| 300 | 3:1 | 0017 ] 0809
P-167xLa-8-25 236 | 2385 | 82 | 795| 318 | 3:1 | 0105|07-08
D-65-2x La-8-25 219 | 2%50| 81 | 750 300 | 3:1 | 0640|0507
M-242-2 x 7186. 234 | 2250| 66 | 750 | 300 | 3:1 | 1.440|02-03

The rachilla of the strains Sp-8-25 and Sp-65-6 were spreading, the whole
panicle showing an open appearance (fig: 5. It can be seen from Table 9 that
the spreading panicles were also due to a recessive gene. However, the gene
for spreadihg panicle‘see‘med to have nothing to do with that for spreading of
tillers, because both Sp-65-6 and Sp-8-25 did not show laziness.

Table 9. Segregation for spreading of panicle rachilla in F,

Spreading |
Normal panicle « 1 Segre-
: Crosses Total | gation b.C P
« .- Obs: Cal. Obs. |-“Cal, ratio
- D-65-2 % Sp-65-6 189 | 17550 45 | 5850 | 234 | 3:1 | 4154 )0.02-005
: P<167 xSp-8-25 . . 237 239.25 - 82 79.75 319  3:1 0.085 | 0.7-0.8

(©) Narrow rolled leaf - S

- In some strains, the leaves were very narrow as compared with the normal”
“ones. In some others such as D-65-7, M-155-5, etc., narrow leaves were rolled
up in varying degrees. When plants having narrow rolled leaves were crossed
with the normal ones, the F; segregated into 3 normal and 1 narrow roll-

Table 10. Segregation for narrow rolled leaf in F, T
St Normal Narr(i\évafrolled‘ | Segre- - .
-Crosses - - Total | gation | - X2 P

’ Obs. Cal. Obs. Cal. ratio :
D-65-1xD-657 | 228 | 225 | 72| 75 | 300 | 31 | o016]0507
P-163 x M~155-5 220 | 225 | 80 75 | 300 | 3:1 0.04 | 0.8-0.9
M-8-7x P-163 224 | 225 76 | 75 | 300 | 31 0.02 | 0.8-0.9
M-8-7 x 7154 231 | 225 | 69 75 | 300 | 31 | 0640305
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> leafed - plants as shown in Table 10. Whether or:not the gene for rolled leaf
in' the: s‘trainsi D-65-7, M—8-7 is located at the same locus as that in strain 9783
'Jodons marker) ‘is left for further study. :

-3. Lmkage between dwarf genes and other mutcmt genes. :

Ta order to -know ~whether the . mutant genes described in the prevxous ‘
paragranh are linked with the genes already known and des1gnated test of 1nde—
bpendence was carried out. The chi- square values found are ‘given in Table 11
As the table shows, there was linkage between the liguleless gene /g and the dwarf -
- gene in the strain D-155-8. The strain D-155-8, about 35 cm in height an.d‘
' having narrow. leaves, colored in dark blue but not rolled,- Was deriVed from
radiation-treated seeds. of Taichung No. 155.. The gene symbol d, was putatlvely
Though th1s dwarf mutation was ‘due
toa recesswe gene, the number of dwarf plants in F, was ‘always less than
the expectatmn when it was crossed with a mnormal strain. This will be taken
up later in the discussion. The recombination value between these two genes

given by the writer for th1s character

was estlmated to be 19.3%4 in repulsion phase

Table 11, Test of ‘independence of genes

{Cr(‘;’ ~ Gene pair ‘ Com'bined’ character 1 :
osses . Aa  Bb N R 5 + Total X
P-138x D-155-8 | Wx/wx, La/la| 187 | 50 51 13 | 30t | o019
P-138-D-242-6 | Wx/wx, D/d | 179 | 44 | 59 | 2 | 28 | 102180
P-138xM-27-5 | Wx/wx Rd/rd | 161 | 51 50 | 11| g3 | 1010
P-138xLa-8-8 | Wx/wx, La/la| 193 82 64 10 | 209 0024
~ P-167x D-155-5 | Lg/lg, D/d 158 | 64 | 46 31| 206 | 30322
P-167x D-155-8 | Lg/lg, D/d 168 | 56 | 73| 2| 200 | 178l
P-167xSp-8-25 | Lg/lg, La/la | 182 | &7 54 15 | 318 | o079
D-65-2xM-65-7 | Rp/rp, Pi/pi 127 | 50| 40| 16| 23| o001 .
D-242-2x7102 | Psi/psy, D/’ | 129 | 23| 2| 10| 164 | 4224
D-242-2x7102 Psi/pss; Pl/pl 881 61 22 o} 13| 184 | 0178
D-242-2x7102 | C/c, Sp/sp,D/d 147 | 37 | 77 | 38 | 209 | G367t .
: Jy-308><'D—155—5 Lg/lg, D/d 162 5 | 49 | 28 | 205 | 3 212 ;

The straln D—242—2 was derived from Chlanunyu No. 242 a popular Ponlal f
vanety in Talwan It was a grassy dwarf (30cm in helght) with profused '
'tlllermg (about 50 tillers on the average) and had pale yellow leaves ‘As shown
in Tables 11 and 12 the dwarf gene in this strain was linked with either of the
two aplculus coloration genes C and Sp The recombination value between the
dwarf gene and the apiculus color gene was. 35.39% in the cross’ w1th -strains:
7101, Further, the dwarf gene in D-242-2 was found to. be linked thh the
glutineus'éndosperm gene wx with a recombination value of 24.2%. This gene
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is des1gnated by the writer as [ because, ‘as will be discussed later on, the gene ~

seeimes to be identical with Nagao s (1959) a’4

‘Table 12. The F, genotypes and recombmatlon values

- Recom- [

. . L . o Y —t 1Y
‘Linked | oo oo | Froo {8l Combined character 'S | bination | | g
ige{l’leys ‘ e genoi;ype {ﬁ AB | AB aB - | “ab- - ﬁ k v(aiu)e : : g a

delg \p_yery | dole | 168 \

L de 56 | 73 | 2 ' ,
- $5) | p-1se8 DrLe (Rasan ((728) | (2s) | (2g) | %9 1934397 5407 I

4eC \n ooyl deest | | | m | m ,
&y |Do2azex| G st || oz |77 | 37| 38 e e :
LY \aior T [Dec Sp|C|(135:6) |(88.63) |(3257) | (42.17)| 299 35:3+343 3497 T.

sy 1 Pr188x o B 179 44 B9 2 : R ,
8D 1 bz Dowr 3(145 18) |(66.81) |(66.81) | (4.18)| 28| 24:3+3.97/17.206 I

DiscilSsidfl

~ The spontaneously occurred dwarfness in rice is usually due to a smgle
recessive gene as can be normally tested by a’cross of normalx dwarf (Parnell
et al. 1922, Akemlne 1925, Nagai 1926 Yamaguchi 1927 Jones 1937, Nagao 1952).
The dwarf. mutant induced by 1rrad1at10n in the present study all show single
recessive inheritance and no dominant dwarf as: reported by Suglmoto (1923)
was: found This indicates that the nature of mutatlons is qulte s1m1lar in
;both artlﬁclally induced and spontaneously occurred mutants : ‘
It should be notlced that the dwarf mutants show a wide range of Varlatlon
k in helght as well as in. appearance, probably being controlled by different genes
! Wlnch may occupy dlfferent loci. Akemine (1925) crossed “Daikoku” and “Ebisu”

dwarfs‘, the .Flﬁshowed normal appearance, : but in+Fy'9 mnormal, 3 “Ebisu”, '3

~ “Daikoku” and 1 “Small Daikoku” were segregated. The similar phenomenon
was reported by _Todo‘n et al. (1943 in their cross of “Grassy dwarf”x“Thickset
dwarf” plants In the presenit study, the same results are also obtalned in mne

~crosses among eleven . dwarfs Thls may suggest that dwarf genes carrled by k
the eleven stralns are all s1tuated at dlfferent loci. "It seems that a number of -

dwarf genes are respons1ble for the growth of plant height and they. need further

'analys1s Kadam (1936) made crosses among eleven dwarf varieties of rice -and"

descrlbed ﬁve dlfferent types, four of which were represented by genes derived
from a single variety, among which d; was proved to be more common, Nagao
(1952). analyzed the gene compos1t10ns of five dwarf forms. in which he found
that at least eight genes (d,——a’s) were 1nvolved : ‘
Accordmg to Nagao and Takahashi (1959), the gene for tillering dwarf d; is
l}nked both Wlth one of the ap1culus color genes C and with the gemne gl (or wx)




July; ‘1962 ‘ Hsi‘eh—‘-—'GenicﬁAnalyS‘iein Rice 1T : >' 159

with a recombination value of 38.22 and 21.5%, respectively. The recombination
value estimated in the present study is comparable to’those given by Nagao
and‘ Takahashi {1959).. Therefore, it -may be assumed that the d gene in strain
"D-242-2 is identical with Nagao’s d,; of group 1 ;

: In addition, according to-Nagao and Takahashi (1959), the recombmatmn ,
value between d; and /g was 452 and that between dy and /g was 39;7,,{._ In
the present study, however, the recombination value between the genes  and Ig
in strain D-155-8 is 19.397 which apparently can mnot be compared  with the
“two values just mentioned. It seems that the d gene in strain D-155-8 may
not be identical with any of Nagao’s eight genes (d;—ds), and therefore the
new de51gnat10n dy is putatively given by :the writer. It may bea newlocus -
which probably belongs 'to Nagao’s group IL  Using these newly found genes,
the linkage group can be analyzed ‘more intensively. ; S

Further, in the cross between the normal and the dwarf (D-155-8, etc.), the
F, always shows a reduced number in the recessive class, thus constltutlng a
source of dlsturbance in estlmatmg the segregation - ratio and recombmatlon
value. Jodon et al. (1943) reported a deficiency in dwarf class in-a Cross. of
fiormalx thickset dwatf rice when grown in the field; but no deﬁc1ency of dwarf
Plant was seen when grown on absorbent cotton in the Iaboratory He conm-
dered that it was due to the slow seedling elongation and reot growth of the
orinaga and Fukushima -

dwarf plant caused by drowning out at first flooding. '

(1943) also reported a. deficiency of dwarf type i 4 cross of a normal and a

spontaneously occurred dwarf forms.” They explai'ne’dfth‘l"stfas“{dli‘elftoilow frequency
of dwarf plant as well as to loss of dwatf plants at the time of transplanting.
In the Present study, the reducéd-number of recessive “class may be due to “the
game redason given By Mormaga. et al. and ‘not likely due to gametic selectron, -
in view of the high fert111ty (70-8097) shown by the F; plants. For this feason
‘spec1a1 care will be paid in the future experiment to prevent the loss of dwarf
*plant in the field. ’ ’

Summary
From 150 mutant strams of rice 1nduced by radlatlons, 21 were plcked out'
for genetxcal study They were mtercrossed or crossed with the normal strams,
and the segregatlon pattern of various traits in Fz were 1nvest1gated ' .
Most of the mutant characters such as dwarfness;’ spreadlng pamcle, lazmess,

" narrow-rolled” leaf -efc. showed monogenic inheritance. -In an intercross of two
dwarfs, the F;. showed normal plant height, but-in F, 9 normal 3 dwarf-1, 3

- dwarf-II and 1 double recessive dwarf were segregated, 1nd1cat1ng that dwarf-I

~and dwarf- II had dlfferent genes for their dwarfness Whlch Were mdependent
of each other: v ey e : '
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, Linkage was found between the hguleless gene- Ig and 'a'd gene in stram
,D~155—8 with ‘a recombination value of 19. 3/ 1t Was assumed that the d genein
. D—155—8 for which the gene symbol dy was given by the writer was situated
in a 'new locus which might belong to Nagao’s group IL ~Further, linkage

* between another 'd gene and one of the apiculus color gene C with 35.3% re-’
combination value was found in a grassy strain D-242-2 which was derived

from Chianunyu No. 242. It was assumed that the d gene in stram D-242-2
would correspond to Nagaos (1959) d4 gene.
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Fig. 1. Two dwarf mutants derived from Fig. 2.
Taichung No. 65 and their F; plants:
Left, D-65-1; middle, F,; right,
D-65-2.

Four segregants in F, from cross
between two dwarf mutants, From left
toright: normal, D-65-1 type, D-65-2
type and a new double recessive type.

b el

Fig. 3. Four kinds of panicles in F; of D- Fig. 4. Lazy mutant derived from Chianan
65-1 xD-65-2. The double recessive No. 8.

type (right) shows enclosed panicle

and sinuous neck.

Fig. 5. Spreading (Sp-65-6) and normal panicles.





