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Selection and Agronomic Traits of Radiation-induced Variants in Rice

In-Sok Lee*, Dong-Sub Kim, Sang-Jae Lee, Hi-Sub Song, Yong-Pyo Lim1, Young-ll Lee
Korea Atomic Energy Research Institute, Daejeon 305-353, Korea
IDepartment of Horticulture, Chungnam National University, Daejeon 305-764, Korea

ABSTRACT Radiation technique in agriculture was initiated to develop mutant rice. Seeds of Daechungbyeo rice
were irradiated with 250 Gy gamma ray for the purpose of inducing and selecting rice variants. Some quantitative
traits of the variants in Mg generation were evaluated and RAPD analysis was carried out. Variants showed a wider
range of agronomic characteristics in both a positive and a negative direction compared with their original variety.
The new mutants were characterized by an increased or decreased in plant height, lodging resistance and shorter
panicle. RAPD analysis showed that polymorphic bands were presented in most of the primers. In comparison with
the original variety, variants were classified into four groups through UPGMA analysis. Among mutants no. 91, 139,
140 and 141 was ranked as salt tolerance and the proline content of these mutants was more increased than that of
original variety. The lines of 139, 140 and 141 had the highest genetic distance as compared to original variety in
the dendrogram. It is expected that such variants will be useful not only for studying molecular genetics but also for
breeding research and genetic analysis.
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RAPD 4% fl8M fEAIZIA 95 1 g8 A3k
DNAS FZ3tgon, 20709 Operon primersE AHE-3tq
PCR 5412 AlA|8tgth PCR =2 Z7A2 0.2 mL tubed] 10
mM Tris-HCI (pH 8.0), 50 mM MgCl,, 100 uM dNTP, 0.28
UM primer, 1 unit Tag polymerase & 25 ng®] DNAE 7}t
o vl e wlEQich 2 HE 94C &, 37C 5%, 72T
108202 50 cycles® ZZA|Z 218, & denaturation 5,
o}z 2 extensionS 108710 2 ek 28 DNAE 1.2%

agarose gel2 A7|9% ¥ EBrz FHAIZIF UVIA

RAPD i & Hlwstfth PCRE 747t 33] yhsste]
QhHAE HolFE FQ band7t UYERE 1, band7t §l& 7
Lo 08 48T, cluster £42 UPGMA (unweighted
pair-group method, arithmetic average method)= dendrogram
& A9t} (Ludwig and Reynojds 1988).
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2 rlo -lo

Proline g2f =&

Proline 38F Z42 Troll 3} Lindsley (1975)9] WS A}
falgch e o 1gd F& 299 MCW (MeOH : Chloro-
form : Water=12 : 5 : 1) SmL2 H7}eted 4 w7l F,
2,000 rpmoll A 1027 FARHST A5Y 2 mL3} acetic
acid 3 mL, ninhydrin reagent [ninhydrin (g) @ acetic acid
(mL) : 6M phosphoric acid (mL)=1.25 : 30 : 20] 5 mL& &%
3 3 100ColA 458 5t ZEHE THS toluene 5 mLES 3
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A §FAFE s AL AUtk weEA] $
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FE AN E 2070 random primerE ©]-28fe] PCR £
A% A3 AA) 198719 bandE A=W 1 F monomor-
phic band= 1367§%1 3 polymorphic band+< 62712 ZALE S
T} (Table 2). =3k ¥o] AlFoA g Yehvk= bandE &2 &
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Table 2. Percentages of polymorphism on each primer by RAPD
analysis.

*Primer No. of No. of %

Accession amplification polymorphic ~ Polymorphism
No. products (a) products (b) (b/ax 100)
E-02 8 3 375
E-03 6 2 333
E-06 13 4 31.0
E-16 9 3 333
E-18 8 1 12.5
E-20 7 1 14.3
F-02 10 4 40.0
F-12 16 7 43.8
F-16 12 5 41.7
G-07 10 4 40.0
G-10 10 2 20.0
G-17 11 4 36.4
H-05 8 2 25.0
H-07 9 0 -
H-09 9 3 333
H-12 13 4 30.8
H-13 10 3 30.0
H-14 10 4 40.0
H-15 8 2 25.0
H-16 11 4 36.4

Average 9.9 3.1 30.2

*: Accession number of Operon Co, Ltd. in U.S.A.

Table 1. Some agronomic characters of Daechungbyeo and its Mg variants.

Entries Heading Date Plant height (cm) Panicle length (cm) 1,000 grain weight (g) Lodging

Daechungbyeo 85 70.1+0.6 19.7+0.3 254x0.3 3~5
37 85 62.8+0.9%* 18.2+0.4% 26.7+0.5* 0~1
38 80 61.8+0.8%* 192403 22.14+0.2%* 0~1
39 80 60.4£0.9%* 17.1£0.4%% 27.320.2%* 0~1
90 80 81.4+0.9%* 19.1£0.6 243102 7~9
91 85 71.6x0.5 189+0.4 25.6+0.3 3~5
92 71 71.6+09 19.9+0.3 24.4+0.3 3~5
139 85 6484 1.1%* 19.2+0.2 21.9+0.3** 0~1
140 85 71.8+0.6 19.7+03 26.2+0.4 3~5
141 90 63.611.2%* 19.61+0.5 25.8+0.2 0~1
142 85 74.8+0.8*% 18.6 £0.5% 249403 7~9
143 82 632+ 1.0%* 19.4+0.3 24.7+0.2 0~1

The values of plant height and panicle length are means of five replicates.

The values of 1,000 grain weight are means of three replicates.
* **: Indicated the significant at 5%, 1% level, respectively.
0~ 1: Resistance, 3~35: Intermediate, 7~9: Sensitivity.
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AX 77§¢] polymorphic bandsE A& 4 UL 10-mer
primerE Wo|9] £R/7} 7Fsdithe A& Avigtt stk
Wo|S Bla}s] $Js) o] RAPD bandE 19122 primer
sequence designo] 7FsaiZIthd BHoh 43 23E de T
SATHE A§Z}8fit 10-mer primerd] /& RAPD 4o 2%
Ho) BAg 93 a3 sros HH3| o]&E + Utk
Ay zkgi}.

ZZ9 12AE9 ¥ DNA ©3 1987] oA monomor-
phic band 1367]-2 #)¢]g+ 627]2] polymorphic bands& ©]&
3le] 2+ A E7} Genetic Similarity (GS) £418 =3 Genetic
Distance (GD) ¥4 AAISH A3} WA TS REETH 7&
o] AA 4 groupso.Z EFHSIUT (Figure 2). Group Adl=
AEWS 37,38 9 3971 &3 o]F AFTES B #
ZF o] Yz gl HAadhke fAMS RO, group B
2 Col &3l AEEY A S4FH EATEY 7435
FAA = FAMde] FAHA Tk Group D (No. 139,
14D AXYE Y EAS] 53 3ol diz7d vlsf 24
e fAMdE 2Tk GDAYOl A group DRI AIEH S 1419]
EEZF uusle] 7Y 2 9A3AE Ho o8 {AaAd
5 Hoe 52 43 HolE 717l ALE FA = AA
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Figure 1. RAPD profiles generated by primer G-07. Lane 1:
Daechungbyeo, 2: M-37, 3: M-38, 4: M-39, 5: M-90, 6: M-91, 7: M-
92, 8: M-139, 9: M-140, 10: M-141, 11: M-142, 12: M-143. M:
Marker, Lamda DNA + Hind[ll + Pstl. Arrows indicate specific
band observed in variants.
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"} (Shin et al. 1995) @ celery (Yang and Quiros 1993)el| A &
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Mg MICHOIA LS AIS M

HE FEAZ7E Gl 7P 91748 A71Z of wel] W
Aurst A Adadrt e EXSITH (Pearson
and Ayers 1960; Xie et al. 2000). ¢ JFAEF 24 B 4
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Figure 2. Dendrogram from UPGMA cluster analysis based on
Similarity Coefficient Matrix using 62 RAPD markers of 12 entries.
Con: Daechungbyeo.
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HagE, olH BHY SHRALE F3te] ¥ (Zhang et al.
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o] ¥hAlA 7)< 98] aluminum &34 (Tulmann Neto et al.
2001) @ WAA (Khan et al. 2001) Al Eo] A=)y, 7Ha}o]
Me W 224 A%el AEHAT (Das et al. 2000). £
Carlos £ (2000)2 E¢] aluminum A3 AES A EES
2 0] &3} aluminum AL Y ¢4 Fxel o] =

Ay Ak

Proline &2t £

WeAde Blste A8z AR 74 Zo) ofyg:
proline FS #4% A3} 91,139, 140 2 141 AEL thE
T3 wmstd fod Qe EUHE vehien, 58 913
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Mg-141

Figure 3. Seedlings and roots of salt tolerant lines and control grown
in the solution containing 1% NaCl for 30 days. Cont.: Daechungbyeo.
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Figure 4. Comparison of free proline contents in leaves of
Daechungbyeo and its M. mutants grown in the presence of 1%
NaCl. Rice seedlings were grown for 30 days. Cont.: Daechungbyeo.
Vertical bars represent standard errors. ** | *: Significant at 1% and
5%, respectively.
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