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Morphological Observation and Silicate Content of Short Culm Mutants in Rice

Harn, Changyawl, Jemg Lak Won and Kwang Tae Choi

(Radiation Research Institute in Agriculivre, Office of Atomic Energy)

(1971. 9, 16 #-F)

ABSTRACT

Various types of short culm rics mutants were obtained by means of gamma-ray irradiation.

In the present paper morphological observation and analysis of silicate content of the mutants

are reported.

1. Short culm type had more useful characters than bushy and dwarl types.

2. In short culm and bushy types the number of nodes both above and under ground was

similar to the mother varieties, while in dwarf type it decreased.

3. In short culm types the variation of length of above-ground culm and internodes tended

to vary relative to the mother varieties.

4. Positive correlation was found between culm length and the first apd fourth internode

length in short culm type.

5. Silicate content increased in short culm type
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Jki&(Beachell 1957) 2 ZEHE(Nybom 1954, Takeda
1964) el sleld Frtigel &3 BREERT
BHe AR, AREESKNTOAE EEWER
eRimo s TEHAED HZEE dv(Borg et al
1958, Futsuhara et al. 1967). =l=}4 WHERIEA 9
A AR A 2L sk PE-2 B9 (Chang, 1964,
IRRI 1964) MEHERE R Hid 4oAx Hez
B BERERESETES A5 ERaEs 7
grgel slelAd EES doldrh A9 Rl glel
A e 24 ERHERE HEY = RS ERE,
A HRY EEERS B %R mdaA BReme
2 AR 2 9l o (Chang, IRRI 1964, Scarascia
Mugnozza 1964) HHEFLH H&l A= oo #7 20
g BET =T

the increment being variety specific.
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AR ERCERRESA o5 A M
2 533 ERE T AA type H f3iEES bhd b
ML dl&et BEakel @43 AL Short Culm
type, #feol A= WA HLEHS a4 we SEE
o] Ax =3l jEEsl ZAE H& Bushy type, B
o Jaet S 2y fgEe] BENeE Ehl AL
Dwarf type &2 E-5tE o= £/3% type 5 fbke
24 BE, £F, &9 % APSER, HEXD 2 i
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THre] i, i EIEEIRS Aol F-& 2054 EH
o R R kT A

o5 H, BES RS Short Culm types
EA FE 2R, TE M4FH Hile BE R
A eSS #E, WER £ 1 9 BVgMEs
THRET Y] MBS SEEEte. = Short culm type o
¥ete] HENRT ATIGHE L IRl glelA BEEE&IN
5 sk g e
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1) Type 3| & BHHES

& Y type BlE viehd BE, MBEY 2 5y
TEEA gel4 (Table 1), BRES MES Z2F&Eq
SelA Rl 3 BAEden Wl Epe
Short Culm o] 7% AA 4= = €1 &£ Bushy type
2w FbAd W 2 Dwarf type o] ok g
Eell 8lolA Bushy type el A& 2582 @ale] B5
fBel sl £ 2—61% 2 EEY o2 typed A&
] 529k {®[e) ol 2.9, #EE Short % Bushy type o)
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AE BEES A—sAd Bl ez s fEmEmt
0%, Dwarf typeol 4% BHH Hsh W= ok,
Hm w5 R 455 Bushy type o A 8N ¢ v
o B M EHERHNEE SEe e SE HE
HERA ol B8 AHG L KHT ERERL #A =
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@A AREEEe] hEAd hikn) Ao me B
2A FHAEC A9 A4 297 AFolgsh w2

Bushy typee] glelA el =elAe HH/HE- #
d FRE o, olFE Hilkel R4 FE
A REFRC =% WAz e FAS WsALE
A HRAENQ At 9% B Tk fdded,
Dwarf typeel delA = R % EEY Bd{bifd
R EA el migayelglers G4 HAEmM R
e BT o @A Soleh. Kmel Hmpuel R
BRAGE BiHE T gl= type & Short Culm type
4 Z2= A7 (Tanaka 1968), o] & FelA & 7]
ek EA Al EiFete] @B A ZAERe (k)
Birfie 24 BERfolshT 4AEE R ERETIh
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Table 1. Characters on types classified.
~ Panicle No. of No. of
Variety Type Cuh’% lc)ngth lengih stems per panicles per
cm, (cm) plant plant

Jackeun Cont. (A) 85.0 17.2 11.2 11.2
Short culm (B) 50.1 15.8 ii.5 11.3

Bushy (C) 47.4 * 32.1

Dwarf (D) 28.5 18,5
Kwanok Cont. (A) 89.1 17.1 12.1 11.¢
Short culm (B) 56.8 12.2 12.3 11.2
Bushy (C) 49.3 10.2 46.5 33.7
Dwarf (D) 23.3 4.5 6.0 6.5
Paltal Cont. (A) 84.1 19.4 8.7 8.7
Short culm (B) 39.0 9.5 15.2 13.6
Bushy (C) 36.2 8.1 61.4 42,2
Dwarf (D) 22,1 3.5 38.4 5.1
Palkweng Cont. (A) 79.5 19.5 8.8 8.8
Short culm (B) 47,4 9.7 8.5 8.1
Bushy (C) 48.2 6.7 22.1 19.2
Hokwang Cont. (A) 89.7 16.8 13.8 12.1
Short culm (B) 47.4 13.9 8.5 7.8
Baikna#18 Cont. (A) 93.1 19,1 6.7 6.1
58.2 5 8.1 8.4

Short culm (B)

L
=~

*Panicle was not appeared.
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T {ZEs o E &£ Erectoid mutant of 4 3
&y

M ESRE FHHEA 84 Table 3o]A2 2
o] i EHITArY) GiffEE MR type Bl —%ES
el g4z, 2 A4 FERRE 258 #ER
frdl gl A BRERd He Bisdes mid g
= —iEO R M EEOR LT A A sAe @R
olgivt. e]& Nybom (1954)¢] JZEel leid BRF

FES bW 4 BEE ERE S R
THERS Ao ALY REE S BRRE
Fssh —HY + Ao, REREEE 2ARL A

viebd ERESs TEREY M EHESOERY Lk
glel A Kawahara et al. (1966)% TEREE B

# KEel glelq Persson et al.(1969) & o] &hilol g of Fd 1 B TR R 2 @A go
fadll whelA o= stA type o] GRERFRH FHER v, RS AT RIER typell THERMEL Hrol
< EFERERTY type PIEZ FHRAE HTH Y BT g3k type BB FHimel webd = BRAC kL @
o fEs oAl Do BEY Ae=d BFH L E 9 RHE BAT 49 999
Table 2. Number of nodes scored above and under the ground levei.
Variety Jaekeun Kwanok Paltal Palkweng Hokwane Baikna# 18
A B CDABCDAUDBICDA AT BTCAU B A B
above 4 5 13 4 4 5 4 4 4 4 4 3 4 5 5 4 14 4 4
No. of Nodes
under 8 5 1o 2 8 6 9 7 9 16 6 5 9 9 4 8§ 8 9 6
Total 12 10 23 6 12 11 13 11 183 14 10 8 1% 14 9 12 12 13 10
Table 3. Internode lengih above the ground on types classified.
Variety Ny N: Ny N; Ns Ns N7 Ne No N Ny Niz Ny Nis
Jaekeun A 371 16.2 9.8 6.3 3.1(cm)
’ B 21.1 11.3 87 45 35 11
cC 7.5 2.4 53 53 4.2 3.4 3.2 3.8 4§ 4,3 .6 1.5 1.3 0.5
D 145 41 35 565 0.5
Kwanok A 387 21.8 14.2 9.5 3.4
B 16.1 12,5 11,2 8.2 2.5
C 152 12,1 8.9 7.5 4.2
D 9.9 186 2.8 566 1.4
Palial A 48.9 18,2 9.5 8.3 3.5
B 1556 10.9 7.4 35 3.2
Cc 18.7 5.1 52 3.7 4.2
D 1.8 47 3.6 2.5
Palkweng A 88.6 18.5 10.5 7.8 4.3
5 162 11.2 &5 6.5 1.8 2.1
C 18.1 8.8 62 60 56 4.3
Hokwang A B52.1 12.4 9.2 10.5 4.5
B 18.3 10.5 83 6.5 I3
Baiknaz18 A 43.9 21.5 154 12.8 4.2
B 24.5 163 9.5 5.2 2.5
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3) Short Culm type 2| FhE

Type Bl 2 EBFHBE 3 ER(Table Dol At 7
o] THRYY ERERIMS TRkl BEEA Kkd
WpARAA 7 ES EFH Short Culm type 51
o] A BiRel FIAEY-2EA Short Culm type o] ¥4
ek PR BEY-E BED Leldeh wthA Table
4% BRI FE, WEAA B2 Short Culm type
Hg BRY 4WE Jeblde. 3R BE
o Hd ERERANTY BRL SHY #AZ 2y
wh BT FHE 48] v BRY SHE vz

=l BES #REAFAdAE BREEA HEE) 30cm,
HE A= 3dem L7 FHE 714 me) ERd
7t A ed ol EL BAfe sl FEAAE 35
%, WEANAET 36270 eF. 2w o5 BERH A
AZ BREES Rt Bikel FEz A4HAE B
L R Ed # 20em BT BAE Rffol=tz
A 22w (Kawal et al. 1960, Harn et al. 1971), 2L

£l

[Vol. 14, No. 3

£ fﬂ"%ﬂ:ﬂ 3(:%76“ BEL Bl ol W, BE
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T EF& zd ER BfE T giEe 24 (Chang 1964,
IRRI 1964) ¢ & 0t HHERY S22E AEY
$ER(Tables 5,6), s ERBELFE] A=
21, UeHEe S48 R Jehi= do, F
M~VEikE s BRELF FL HiHtel
%=, WEY ORERERR #VIEES B
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BREd el Y HEze e BERE R
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Table 4. Distribution of culm length in short culm mutant line.
Culm length (cm)
Variety No. of total line
21—30 31—40 41—50 51—60 61—70 71—80
Kwanok 1 12 16 6 9 44
Jaekeun 1 5 17 32 20 17 92

Culm length of mother variety, Jaekeun 85cm
Kwanok 89c¢m

Table 5.
variety, Jaekeun.

Frequency distribution of internode length in short culm mutant lines selected from mother

Length of internode (%

of control)

Internode position

2 30 40 50 60 70 80 80 100 110 120 130 140
I 1 2 3 4 12 18 12 11 14 13 2 1
i 1 3 4 14 18 13 17 12 6 2 1 1
LI} 5 6 13 27 14 12 10 3 1 1
I 1 3 7 12 22 i 16 8 6 2 1
vV 2 9 10 13 14 20 14 4 4 1 1
Table 6. Frequency distribution of internode length in short culm mutant lines selected from mother
variety, Kwanok.
Length of internode (% of controi)
Internode position
30 40 50 60 70 80 920 100 110 120 130 140 150
1 1 1 2 2 7 11 11 8 1
| 1 1 5 13 6 4 10 2 1 1
Jli} 1 1 1 6 8 10 7 8 2
v 2 9 7 7 11 7 1
v 1 1 2 3 2 2 4 5 4 4 8 5 2
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Fig. 1. Relationship between culm length and

first internode length in Jaekeun.
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Relationship between culm length and
fourth internode length in Jaekeun.
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Fig. 3. Relationship between cuim length and
first internode length in Kwanok.
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B2 BAEAL R 2 TRERE] BAEA &
= AR 9z, HEE BREY pde 24 4s
FiFozA WEHEEY 2 FTRERR] FREA
el #4448 Wdd Ffel ddrh. J872e @R
FHE e Bd EEFHAA o QA48 o
A & 3 s EHpEC BT EREERT Mk
Hp b B TR EHEE] BRE B 9% Wl
g ol % AHE A5 BHY P+ donzA HRE
i mel A mERE RS Bkl AR 5 dde
=], o] Takeda(1964)2] Kl i LRBESR
#el #E MEHF FEMEIES Breaking force £
BEfRel HHA —F ERE 9o Bk HiEdE
A Breaking force 7} BB3t Afe& BHZ <71 44
vt st —Fd + A-E 2ol

5) HEMSE

MERE: FREE WRs L8RS o= 77t
9l 21 (Scarascia-Mugnozza 1964) L5 RS o %
# REsted v (Tables 7,8). HER 87 103 KEY,
2Ee SR R, B daAE Wl 25

Table 7. Silica content of short culm mutant line
selected from mother variety, Jaekeun.
Time of sampling
Line No. -
Aug. 1 Harvest time
% %
Control 5.7 6.3
Mutant 158 4.2 5.7
” 165 4.6 5.1
” 205 5.5 5.6
” 213 4.4 6.1
" 215 4.8 5.4
1% 348 5.2 5.7
” 568 4.2 6.9
” 642 4.6 6.3
4 2671 5.0 6.3
Table 8. Silica content of short culm mutant line
selected from mother variety, Kwanok.
Time of sampling
Line No. -
Aug. 1 Harvest time
% %
Control 4.6 5.5
Mutant 3002 4.8 5.2
n 3004 5.3 7.8
14 3006 4.6 5.8
" 3009 6.3 9.3
” 3144 6.6 7.2
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BEE b JAHgd =, WEY delAdEs BREE
of ks —Ed ERYel B 2L @dEdeh. #
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o Fhel At 448 Bk REE d9d. &
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A HEEAE fstd @FEe.

1, Short Culm type = Bushy Dwarf type <
B Aok WE Deold 855 Bl ol

2. LR 2 BT MEE Short Culm 2 Bushy
type o] Skel A= BHEES F—ehv Dwarf type o 4
= RPHE Eriel gk,

3. Short Culm type o] gleld BRL BREd kK
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