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Studies on the Mutation Breeding in Castanea SP.**

Chi Moon Kim#*2

The seeds, scions and plants of chestnut tree (C astanea. crenata) and Chinese chestnut tree {(C.
bungeana were irradiated by gamma ray in order to know their biological effects on germination,
plant growth and mutation at several accumulative doses and dose rates. The results of this study
could we summarized as follows:

1. In general, the radio-sensitivity of scions was more sensitive to irradiation, showing 50 %

reduction dose of the control for grafting percentage at 3.1 kR as compared with 4.6 kR for

ihe above reduction dose in germination rates of seeds.

9. The seeds treated by 5 kR dose resulted in some albino mutants at a rate of 0.84 %. There
was a general tendency that the seedling height reduced significantly as the irradiation dose
increased.

3. The scions treated by an acute irradiation showed their 50 % reduction dose in grafting at

3.2 kR for Chinese chestnut and at 3.1LkR for chestnut, respectively, while their irradiation
Goses jncreased three times, having 10.2 kR for the 50 % reduction dose in the case of semi-

acute irradiation.
When Chinese chestnut trees were irradiated during their dormant period with a total dose of

-:l\..

7.5 kR to 4.9 kR at a dose rate of 150 R to 98 R per day, there were induced giant leaf bud-sports
at a frequency of 16.6 %. The averag leal area of the giant leaf bud-sports were measured at

56.36 square centimeters, while the area of normal leaf was only 26.28 square centimeters.
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Acute(R/hr) 147 294 441 588 735

1) BHRE .
r-cell: ®Co 430Ci 1970%F, BBREFIIH%ERT
y-green house: ® Co 100 Ci 19727, WBRETHEH
TH ABRE

2) R4 1PaR

Dose(kR) 55 50 7.510.0 12.5 15.0 17.5 20.0

Dose rate

882 1029 1176

S"E’}‘{:,icr‘ite 20.8 41.6 62.4 83.2 104.0 124.8 — —

D& Ba

Distance from
floor centre (m)* 1 2 3 4

Dose rate, R/day(20hrs) 612 458 242 150 98 68
Total dose, kR 30.6 22.9 12.1 7.5 4.9 3.4

5 6

* At floor surface

3. MEAR
1) EFBa
=R EREFES P ET(ERE, SKE 62.3
95)E 48 21Ho| y-celldl A 5, 10, 15, 20kRe.2 2
matsied B 300k, mlBiE: SREoR HRERE,
ESe EE SEsd BE, £F, £ES BN
o), fEIK, $BME, WIE, ME, FEIe UuT EER
Hikel ¥
2) st
W RN o e S (RRE) Y WEYE (RERE
5 EEE BEEd KB A4 ERGE E1°C)H B
B EAEN r-celld A 2.5, 5.0, 7.5, 10.0, 12. 5,
15.0KRe 2 ZMEt(7RM) S duruse L5mH
(120855 & A AFohe 47 200 wuF 1FE &
el Bl M EES AR BAEEE, EFLHE
Hsa . B 504, Ak IKE REEEEINAZ
M EE R parafined BAsG oM, ERE R
RSB E W REAY BTEEES BlS
3) LeRs
chubul R KT 14EE (HE 70-80 cm) & 33 cm&Eel
Aol A r-BEY KE A L8 50 cmif@e = &
€% FEL BEe 1.5m¥5 6 m7tA 5-102% 852%
sz 37 20858 58 248 Abolo) (RRBER)
S0AR 16 20\P0Y BEste HFE, £F, #R2s &
#dc, BEXR BES KEL 2w gEid BE
A 2EC H%s BHY ¢ Az wTERX FH &



82

2 B =

(BEHKBEE No. 25

FRiEFEE | .

MR R ER

1. EFEa

% 114 ¢ o] 5kR, 10kR, 15kREGNAN =ZF
FEE 2 HES £ 2 Q3o 20kREGAE
RBEFHA FAd(Fig. .
EEEE T RHP BEY BHEBEER67H)E )
22 & BFPHHEEL 4.6kRoE #HFESJoH

3

A3

X

o3

Eus

(Fig. 2.) BZEMT PSS HAHREREHEC|
g.

YRS A% BEMHSRES HOES 25-30kR
—LD-100) 2.2 HeEdel Hebed ol £el LD-500]
gReT vdehd A& BT EEEA
SRIEE A& ASH 2o Bho] FobA BE iE
pieae EEd s 2.

BHY ST EREEL Jeied BHRES
el ohel HEEYA ®E MAHUes (% 2,
Q9as], Jeh Sl R A gslet 5ER.

g5

o oL o
= %l T

Table 1. Germination percentage of Castanea crenata seeds irradiated with r-rays

Days from sowing

Dose (kR) - -
39| 41|43 |45 |47 | 49| 51|53 | 55|57 59| 61]63]6c|67 697173860
Cont. 120. 6[29. 0137. 9'42. 247. 3l50. 2J54. 1/58. 1[61. 5[66. 2/68. 4/70. 0}72. 073. 9|77. 0}77. 6/78. 5179. 5.83. 1/85.3
5 0.6/ 1.9 2.9 3.6/ 7.7 8.712. 5(14. 8117. 4123. 3(25. 7127. 2129. 6.32. 6/34. 8139, 640. 9143, 254. 9160. 6
10 —| —| —| —l0.6 0.7 0.8 0.9/ 1.1 1.5 1.7 2.1| 2.5 3.1 4.0/ 5.1, 5.8 6.5| 9.1/11.5.
15 [ R —i —| 0.1 0.2/ 0.3 0.3 0.3 0.4 0.4 0.5 0.6/ 0.9 1.2 1.4/ 1.5 3.0| 4.1.
20 !—|———i——-—-———————*-—~———

Table 2. Effects of y-ray on plant height at 96
days after sowing in Castanea crenata

Doses(kR) IPlant height(cm)li Index
0 38.1%* 100
5 35.32b 93
10 28. 3be 74
15 24.1¢ 63
20 — -

* Significance based on Duncan’s Multiple Range Test.
Values with a common letter are not significantly
diffreent
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Fig. 1. Germination process of y-ray irradiated C.

crenata seeds
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Fig. 2. Sensitivity curve of y-ray irradiated C. crenata
seed in germination obtained at the time:
when the control reached maximum germina-
tion energy, arrow indicates LD-50.
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Table 3. Graft of y-ray irradiated scions of Castanea

sp. (%)
Species and Total doses (kR)
treatment 0 ‘ 2.5] 5. 0! 7. 5}10. 0{12. 5115. 0120. 0
C. crenata ‘ ‘ ] '
y-ray, acute l84.052.111.8' 5.002.00 — —| —
C. bungeana i ;
y-ray, acute (74.050. 3

4.4 1. 5‘ — = - -
7-ray, semiacute |74. 071 568 0}57. 0’38 5|20. 7[ —
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Table 4. Morphological characteristics of the leaf from induced bud sport of C. bungeana

|
\
1

Pehol Iength 1 Leaf length Leaf w1dth [ Leaf index |

; ,
Leaf area | Leaf shape lLeaf margin

cm ' cm cm cm? ‘
Normal | 0.9-1.4] 9.2—14.7 2.9—3.9 3.06—4.37 18.9:;—34.35 Lanceolate | Aristate
| (1.12)% (11.65)| (3.35) @. 48)1 (26.28) {
Bud sport** I 1.3—2.0 13.6—19. l‘ 6.4—8.2 2.98—2.5874.35—119.84| Ovate or | Undulate,
(1.63) (18.0) (. 5)( . 41>| (96.36)| elliptical | serrate

* Within the parenthesis shows mean value
** Total 28 leaves from bud sport were tested
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Fig. 4. Induced bud sport of C. bungeana by r-ray
irradiation, bs: bud sport
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