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Studies on the Radiosensitivity and Mutation Induction of Tree Species in Korea**

Chi Moon Kim*?

The Korean native economic and ornamental trees consisting 12 species of 4 gymnospsrin femilies
and 3 strains, 6 varieties and 18 species of 12 angiosperm families were irradiated by X-and r-ray
at three different dose rates; 1) acute, 2) semi-acute, and 3) chronic irradiation in ords: t¢ know
their radiosensitivities and the radition effects on mutation induction. Different materiais such as
seeds, cuttings, scions and plants of the above trees were used in this study, depended vnon tree.
The LD-50 of conifer trees

seld crops.

Most of the materials irradiated showed a high radiosensitivity.
ranged from 1.2kR to 13.2kR, averaging 5.4kR which was remarkably higher than
On the other hand the LD-50 dose of hard wood trees ranged from 7.0kR to 18.5kR.

12.7kR. All the tested trees were classified into several categories based upon the relzzive radio-

averaging

sensitivity of each species which was measured at the dose of LD-50.

Variegation was most common among the induced mutants. The other mutations vere albino,
chlorophyll deficiency, deformed leaf and fruits. It was noticeable that giant-leaf bud-spest mutznts
were induced in Chinese chestnut (Castanea bungeana) and yellow leaf bud-sport ones znpeared in

oriental arborvitae (Thuja orientalis).
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HEEESY KBS =& HHBRRTHS 29 o0 $#BE LD-500 1.2 kR~13.2 kR BE=
Fi# 5.4 kRe} #3] & RZHE 9w, MEHE LD-500) 7.0 kR-18.5 kREEME i3 12.7 kR
ol ov HEMS HBMMHEMENS LD-50¢ 113203 S8t ch(Table 2).
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e HgHgel < T MARERERY FET HES Tree species tested
A2 R Re TWERA WhO WEWAR. G s
A 9led ' Zweden 9 Gustafsson® %, Ehrenberg M -
45, Nybom'™, Simak?:2 Z  Ohba?® % o] Bkl GYMNOSPERM
d BT BT T Cumie RHd AgEH BB, mK Ginkgoaceae 1SP. Rutaceae 4 SP.
FRIAE, BE % oo BESE BT Sl Aot g Lnaceae 6 7 | Aquifoliaceac 1
Hoglx, EBE A Sparrow®™ %, Woodwell2® £, Abitaceae 3 Celastraceae 1 7
Evan® 2, Mergen™ 9%, Mericle™ So] oAl Hiie Cupressaceae 2 Aceraceae 1 7
wE old BESE BE, Rem B3 EEES oo Jiraceae L
o MR 7l s BEod MY BE (predicti- Fagaceae 2 SP. Sterculiaceae 1
on), FERBRL HWRERY WE 4 Lol BHERS Rosaceae 1 n Malvaceae 1 »
A EREES] KHEE % £HEE BE, & Leguminosae 2 Oleaceae 2

FERERS #LE S ®ESG 2, Osborne® 52 ER
Pste] 5008RE S HEipol o1& Co B MRS FHKRF
B WESRE Bistalon Hd KEAEYD 1189 &
HRHREE BETH A

o] ¥ro]l Brendenburg!%, Davis¥, Lacroix'!’, Lovel?
T REEMS BT 1 EBBEHA 98 BEHEHE
T B WEs HiEd ol ¥4z,

E#el 4 Ohba? %, Nishida® %,
i HEAE o
%, MEAHY, £E, BHEGARSE pegas
o eted @WETG = ¥ BRERSE o 5o (£~
D, B2, &% %) HMAMEREM 9 BEHES B
ol Dot FHEeE gl

MR fEFEtEe] 2 EENSE heteroffifBol =
HERC AOet BEL o &80 9o EHE
Faol BT LR —FB FRBEMAE ERBRVT FE 5
BEEF Adow 414 cloneez HHE WHEMEol wrl

HARS HEHmaRe BE, B8, Emsd = =
B o BSHEEBAC 23 ERBRFEE 9 59
oy BEE A= HRKEeT BHTALY 7 ME
7t A

ZHERA) REERFERELE PHEILRELD-50)
mE LREERD-30)S FH2 o5 LD-50S i
StgRgte REZ 575 @

EHE = 1969-19728 o FEFHEE
Bz, NoHgRES 9 X-RBHEREE #Hdd &
BEBEY HEBRTE § BEREERY] FEST S R
Tl RS BT KK BEHRRHRES K
L 2N LPHIFHRE PHBE, BHMY HERTH
3 oHiHisls Ry BESE BWEZA 2.
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1. ftEsE

2. WGTER X RREE
DE E
743 BBEHRE (r-green house)
8Co 284 Ci in Dec. 70
7~ BBAE (r-cell)
80Co 430 Ci in March 70
X-HaskE
G.E. Maxitron, 250 KVP, 25 mA, F. 20cm X 20 cm,
F.D. 50 cm, 0.25 mm Al filter
2) mEE
Z B4} (acute irradiation)
500R/hr LA o 2 1-24B5M FE4
42 & A3 gt (semi-acute irradiation)
100~300 R/hr & 6-30 A4 H&&
#2824 (chronic irradiation) _
3.6~18 R/hr, 20 hrs/day = 2f@A-5ER M 824t
3. BEAR
1) gEEH
(1) FEEMETF (seed, air dried)
FEETRTCl 1AM desicator o) Yol EARFHE
(2) TEFRIBEEMETF (seed, wet-cold storaged)
{8 (0-5°C), BiEREs BEEN7TA HEibel ¥ER
o) [EFARRE
(3) EB KWK (seed, storaged in dry sand)
BHEZ A g F44 EREFE
(K8 BH—BTE vinyl 50 Fol 4 BEEFESD
(4) fKEE %%, §™ (cutting, scion, in dormancy)
X% 92 FBEILC 9= PE filmo A4 EBRIFET
(5) H % (plant, potted)
33cmypot o FEEA EIEE
o r-HBHEEAAN RELH

FEEE RH EHT
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Vinyl house ol K, AN, EAKS #HEIG
IRt w EF GHRIAA e FE ERBEELL(A
ool LS 43 EKE sprayer B ZEH,
Ke BEsEo- EERE HHstdct.

W BhE, B, BRE B, BRES UEEEE.
Joik) = AA A 2w fFIR, #AL, ##, shading,
PRI & BHES B #3e 2% RAiez 3

3 RBERS ¢ HEEH

R #E 5-10 cm, FIRY 10-20 cm, EE 50-200
B OEE E REE H4ARELE RBES BEEIG
32 ORF, £F, &£fF, BREE #A&sA.

BR R EE

13 2ol MR BEHY e —#EHeZ
L WHR BIHUE vold, BRTHEYA BIo &
i BiEe] B FLEEHE(LD-50 in survival) 2 1.2
-13.2kR B, F¥ 5.4kR 224 =] $ BFHol %
=2, ¥H MESET LD-502 7.0-18.5kR, Fiy
12.7 kR o] g}

Sparrow 5229 & R BAK B DNA o B 7]
Adte REfis] AREES REKEOAD) 22 Frd
BSHERS S = MOERBRGRY dod A& BEY
ESFERe 2 o2 ¢33 S BAKo=#
e MAREZES BRET oz #HEsSde @
HEmABrt Az Aol 2 YT F BEHe 29
3 shgie 3

BLEABE S ARG REBE (=10 A7 H = ¥
B 400002 E{FH? (2004°) B} =) $ =,

Xt e EHEN PR Vs KB BAET e
2 gduHzen, HFREAA BHE LEKE (LD-50
or RD-50, 50 % reduction dose)°] Z£}F 4.6 kR, 2]
Z 4 F 15.0 kR 2 Yim 309 2139} g7 hart
Fo) S LD-502 7t F7hx-S HEZ Ve wot. o)
2L Yime Jacobsen BEHBE A4 FEY KoL B
B BIE RS e RETAA SrERd 85 A2
T ded K3td ARBL ESEEAIA ®wE KE,
BT KABRKE RE—F5 KEECl o5 #ETE BHF
o Hhe BEHE-S A == ERIY vinyl house
9 BREL BHEEE AT £E PHRESl (FHTL
7} dEeletz FEA G, B #3F LD-50> HEE]
& F}FEH (maximum germination energy)el FliE
3ol W HEEC O LERES ¢ FER
o A 2uFE BBk 2186, A dad T 2680

BEBFR JEHG ooz K L8N BEL
nE=ERE BT~ CEEHY BRoez =A
BEsA Yoz LD-500 & gffiz A0 Eike =
L ez vegd, wEAAE Yim P9 FeE K
BERFER g s AlE KR A9 #rgay
FolA 78¢ 10H= &7-& LD-50 7.2kRe] 12kR&

el £RFAAE o7 3 vx BRE FFI

‘o

BIEgyol Al ok 2kol FEpel —PFe] et BT
B HHREER M e Wl AAN 28 &
2 LD-500) BFe LD-502 st AolAEd ol &
59 gmivFel A BES LD-50m &£FLD-50
ol ¥ ¥ HEE Vel AL BIFL o8 ASEH
7l il BEE 2A BES Aol AfF#HA hE
7] = Folct.

olALe g wFoirol BWEIN T3z, BWEE E
e HARET oA BERREHn e oz M B
Fo] PHBE - RERSH £7F59 $REER B £
R Ee] B3R 2o

AR BEse RT24 BT FROEM,
ERKG, BE, £BH BEESE B4 ded €2
ol A EREHEE T PR R T.0kRE 9.8kR
A= HHETE 14.0kR % 15.8kR o 2 A §iH) 2%
o HWHHE g e AL BMFKFEE] wobA
A REERS] EotAlz ojd FHETA HEISHE=
Teted R 2 9l7] w Bolv), Sparrow®FE& o] AL
nuclear volume 8] % Ew Zolalz &g

FEEY S A EB e MyEse KERET
ol HRsE MES ¥ 1/10EEs iz BYE &
BETE i 2ffe Bk E 2edx e o
FoA BREFET € BUHFEETE XKR0E: 68
%, #:30%RMN)el 3, J=RE HiERESRe ¥
A, HH 2 = oY vy Rgde 259
o BE £0 RMEHSE wlch

BT i U8 REFRY PE EH 2R
(10-12.5 kR/hr) ol A #EARIEEER SR Rel T8
2.6-3.25kR, 25%7 10-12.5kR &2 HfE == @&
4o wa} A vebyge.

& AREL(100-300R/hr, 6-30BR)l Al R e
10kR o] A, e&97e 20kRelx, 25U 4o}
EHHSMES (34.7 kR, 360 R/day, 4MAR)S Bkl
BIE EH EABEES 493 Eohd &EE
50 % °) Ao EEE 2go], ojde R PERBRE
£ 34.7kR o)A o2 viERREC

s, ekuh g, 3ol AMRRET] A Wt
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e EHEE 12.8kR144 R/ day, 4 BRI A4 o} 21 50 kR ol 4] Hfrara & #k
LY, SFUEE #mE 50 kR(360R/day, 5.5 ERAT EEMES o B
FERED A EfRsiz oot ole —‘ﬂ Eoz —# EE o3 %“” R T SO St o
Az ol AAM B [EEET 2ooh Nishida"zm kR DL kel A pERiES HERE
st A Lol & i€;1~,(180R/day, REAHE e

Tabie 1.

Response of sp=c1es to radiations as estimated by 50 % reduction of germination 22 su

~ Method

Tof

| LD =50 1n

| Remark

Botanical name irradiation j germin. | surviv. e
kR kR
SEED, air dried t
Pinus densiflora A5 r-ray, acute | 4.0 6.0
Pinus thurnbergii =4 y-ray, acute 3 3.7 . 1.8~ from 4 provenances
Pinus rigida gl 7l o v ;-ray, acute : 15.0 ; 13.2
Pinus rigitaeda A v E . y-ray, acute j 6.0 5.8
FPinus strobus AER M 4VTF , y-ray, acute 3.75 4.2
Picea jezoensis -y } X-ray, actute t 5.1 3.0
Abies holophylla A | y-ray, acute 1.5 —
Laxix leptolepis el : X-ray, acute | 6.0 —
Thuja orientalis Zul 5 j‘ X-ray, acute I 10.5 8.7
Chamaecyparis obtusa Rt | y-ray, acute 7.5 ‘ —-—
Robinia pseudoacacia ol A - ' X-ray, acute 31.0 ‘ 18.5
Amorpha fruticosa 222 A ] E X-ray, acute : 26.7 14.2
Lespedeza bicolor -2 X-rav, acute 36.5 —
Zanthoxylum schinifolium A} =15 y-ray, acute 10.5 8.7
Evodia danielit S v y-ray, acute 10.0 7.5
Poncirus trifoliata ¥ Ap b y-ray, acute 14.0 | 15.8
Firmiana plantifolia wes X-ray, acute 35.0 13.0
Hibiscus syriacus FZE y-ray, acute >40.0 ; 7.0
Syringa dilatata Tl X-ray, acute 30.0 ‘ 17.0
SEED, wet-cold storaged
Ginkgo biloba R y-ray, acute 1.5 1.2
Pinus koraiensis zhpF y-ray, acute 2.4 -
Poncirus trifoliata I y-ray, acute 7.0 9.8
Citrus unshiu o kit ds y-ray, acute 11.2 13.1 nucellar embryo
Acer japonicum Tk y-ray, acute 20.5 15.0
SEED, storaged in dry sand \
Castanea crenata whupF y-ray, acute 4.6 4.1
CUTTING, in dormancy ;
Ilex crenata R poray, acute | - | 6.0
Euonymus japonica ArA y-ray, acute I — ‘ 9.0
Lagerstroemia indica ufj Bup y-ray, acute | — 15.0
Rhododendron odtusum & %% (71 el A=) y-ray, acute — ! 16.0
Hibiscus syriacus =zt ! y-ray, acute i — f 6.0
Forsythia koreana ] ! y-ray, acute : — 15.0
SCION, indormancy
Castanca crenata i y-ray, acute | — 2.6~3.25 | 3 strains
Castanea bungeana . y-ray, acute — 3.2
” y-ray, semiacute] — >10.0
" . y-ray, chronic | —_ >20.0
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Rosa hybrida 7o) r-ray, acute | — 10~15 2 varieties
Citrus unshiu LFu gt y-ray, acute — 10~12.5 | 3 varieties
’” y-ray, semiacute — 20 (
” y~ray, chronic ; — >34.7 i
PLANT, potted | | ‘

Castanea crenata v | r-ray, chronic | — >13.8 |

Castanea bungeana T r~ray, chronic 1 - >13.8

Evodia danielii ERRe y-ray, acute — 6.9 [

Citrus unshiu L3 r~ray, chronic — >>50.0 “ 4 varieties
PHERES LI F HET HEH L Pinger A3 & BEHS 244, HE, EES
HEEZEE # 29 2o, 28vF, 2vs, T4, mm el S ¥ BREMS 2olbx K

PRl v, AuEE STER O EEETS LR Es fapgt = @BRESE A 22 BEIHS 23
Table 2. Relative radiosensitivity of species as classified by 50 95 lethal dose
7 Relative sensitivity Species
I. Very sensitive, 1-5kR { G. biloba, Pinus SPP., P. jezoensis A. holophylla, C. crenata
1
‘i (wet seed, sci.), C. bungeana (sci.)
I. Sensitive, 6-10kR P. densifiora, P. rigitaeda, L. leptolepis, T. orientalis,
: C. obtusa, Z. schinifolium, E. danielii, H. syriacus (seed,
E cut.), P. trifolia (wet seed}, I. crenata (cut.), E. japonica
l (cut.)
i
§. Medium, 11—15kR 11‘ P. rigida, A. fruticosa, P. trifoliata (dry seed;,
F. Plantifolia, C. unshiu (nucellar embryo), A. japonicc.
L. indica (cut.), F. Koreana (cut.), R. hybrida (sci.},
C. unshiu (sci.), C. crenata (plant. chron, irr.), C. bungeana
(plant. chron. irr.)

V. Comparatively resistant, 16-20kR R. pseudoacacia, S. dilatata, R. obtusum (cut.),
C. unshiu (sci., semi-acute irr.)

V. Resistant, >21 kR L. biolor, C. unshiu (sci. and plant, chron. irr.)

WHERHT £F v BES BHEANA g, Arvtelel A Ei R, L3 (FEEM A
VSR g Aoz gHz e xEEAAE BT, KEPR, B35, AdUFo ] EEHEE) Yt
g ERES] s #iEd Wl g e ¥ e F oo ol MELE BRI St ol tfliste B
o ¥AT BHERES Witz HEHE RELF HEMES 298 s Aol FE3tel Al BEEE
Sldz, EREAA WE, SR, EEHS HEE SR ViR ¥4 o

QA mAE k.

BT, B R BHRED BEdA AUE &
TR, EGLERABE, FEBRES dgged %
3o BEHEG

ERBRZA HEERe] el dehder g
WH, MY MEH, B Ev THAT HHSCE
veres L bTeA flaed SU el o
BT ohhd gl EES HEA, B4 645 4
o4 mms B, SLFdAddM e, REE

o mEfel |R7N FHBGA VY ¥R st AR
oz veEve AL virustk WEl JldsE
= JEEERe s AEmMm BR7 e s
fzeRERA Qe Aoz gz,

[}

T

Ao

o
P

FHEBREE 25 7 228 R—% #R22 vg
woul, 2MUTo ROEEFHFEBRE & FHEKA 714
Wyeetg on, SR AF MRNAKSH B 4F
e},

X, r RS BRVRE FENE FHOZ KRB
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Table 3. The kinds of abnormalities observed in different species of tree irradiated to y— and X-ray

i/

Kinds of abnormalities

Species Treatment

Leaf variegation MErEE {liﬁﬂf* G, biloba* Seed, y-rayed
" R. pseudoacacia Seed, X-rayed

A. fruticosa Seed, X-raved

L. bicolor Seed, X-rayed

C. unshiu ! Graft, r-raved

1. crenata Cut., r-raved

E. japonica Cut., 7-rayed

F. koreana ‘ Cut., y-rayed

S. dilatata ; Seed, X-raved

Albino =k P. thunbergii | Seed, y-rayed
P. rigida Seed, y-rayed

P. Koraiensis i Seed, y-rayed

C. crenata ! Seed, y-raved

L, bicolor | Seed, X-rayed

Chlorophyl deficiency, yellow leaf HEE H. vriacus ‘ Seed, y-rayed
Deformation, leaf and fruit HHE 2 BE G. biloba ] Seed, y-raved
C. unshiu Graft, y-rayed

P. trifoliata . Graft, ;-rayed

Bud sport, giant leaf KIGE C. bungeana Plant, y-rayed
yellow leaf HEBIE T. orientalis Seed, X-rayed

* Virtical stripe, creamy white

BEF geor £HEN LD-50RES R gEexs
AR oz RHEDSF Y& Aol
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