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Summary

Biological conservation is to maintain the diversity of living organism, their
habitats and the interrelationships between organisms and their environment.
Within ecological and genetic conservation, this study plans to develop of an
overall system for genetic conservation that includes both in situ and ex situ
strategies. Several characteristics, such as breeding system, geographical range,
genetic mobility, are known to be associated with significant differences in the
distribution of genetic variation of rare or endangered plant species. Genetic
variability in the nationally endangered plants, Leontice microrhyncha S. Moore
and Berchemia berchemiaefolia (Makino) Koidz. were assessed in five and four
populations using starch gel electrophoresis. Overall levels of genetic variation
was very low for both species, but the proportion of total genetic diversity found
among populations was fairly large for both species. The presumed self-pollinating
species, Leontice microrhyncha showed the high ratio of among-population to total
variation and probably reflecting both the breeding system and restriction of these
plants to discrete, isolated populations. Populations in the northern populations
were more variable than those in the southward. Allozyme data seemed to
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provide the evidence of founder event associated with gradual migration from
north to south. From a conservation perspective, the high genetic diversity
maintained among populations of Leontice microrhyncha was encouraging. Genetic
variation within southern populations of Berchemia berchemiaefolia was very low
and no heterozygous individuals were detected. The diminished genetic diversity
found within these southern populations was probably attributable to human
disturbances In subsequent generations, the loss of heterozygosity that resulted
from the massive cutting during the Korean War, inbreeding was likely to lead to
diminished fitness in these plants which typically outcrossed. On the other hand,
since several genotypes were found within Mt. Sok-ri population, expedient
sampling should permit the capture of the high genetic diversity found within
these taxa for ex situ safeguarding. Hybridization between individuals from Korean
and Japanese populations may be the only possibly way to lead to greater genetic
diversity, given the high potential for heterozygosity in Jupanese populations,
although a possible harmful consequence is outbreeding depression. Inventory,
survey and monitoring; assessment of population structure and genetic variability;
maintenance and reconstruction of essential habitat are all important approaches
for rare and endangered species in Korea,
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(deterministic extinction)®} 2) <97 373 (chance or stochastic extinction)¢} AT}
A7) A% N3 Y 3739 od3(d A 59 nulE =245 WiAFEMS Y F
B9 #A2)R A3 M3 ABHH, T A9 AFY BF2U A B4 o
A A E Aol ztolAeitt. Iy AAAME F i FAAe] FA thE

BAEE AT A & 2FHA fAZ g HdY 77 A8 FAas
FolX a3 HA9 g} g3 FAdeA &AI] HE A W A=A
b B $93 3o 93 dAFAAL 1) MNA FAAHQ] WI(EA, AHEY

) FRF (A, dAAFAAY T, FAUFE 44), 3) BEF
3 9lvh SAH AAL 4A FAde ¥WE FolE A F U= AS
BE A3 AYHY) diE 2 FAE & 5 At wEA, gANE
of digt 47140 EYUHAL T3l A, HAE, MATAHY 5L dF3E o
7 2 F AR AR E 2, EFY) A% Ptk

AdoA Fo dEF PXE HAMHE H4239Y FY A7)(minimum viable
population concepts-MVP concepts)7t frA|Eojof st o] ML o2 g 2
719 #E s Ao oy}, F7hY I WA, W/F FUNEFRA T A8 EYH
3 A Ax7AA e st= Aotk

MAAEL BEFxoE 2@AHE 712 9$(individual breeding unit)e] &o]& A}
£5AY, £ & HAodld ARAIFEAD) el e oled RAg TFFE AL
o ehd @ (metapopulation) ]2 A¥tch. A9 ZArloje] FAAI} o]F 75 A
@9 Z7|(patchiness, or contagion)7tX] &&= Aot} ol Fof utg @& 2}
ol7b EAEIH, o]F RE AEM dwtdstd A FAE AAMIGE AL WS oY
3 g3 rjEstel AT, B4 eE FAHER 50049 MAFE g, wEA, 2
Al B A% AU TE JEE AT ¢ dva AZste AL vz vEF
@ Ad "gEein. fAYUYAH L FH I among populations) ¥eol9} F @ul(within a
population) HMo]Z YFoiX=d Fo BA AFL vtz o)g FJou FAWH| Y
o) whak A WkE AR S oF H(Given, 1997).

a8y, Jay A7/ AR fFA¥e)ZE Avn tEA] Fo] HEIE AL ofY
o AGY ZA7|E AlZbe uhel 2 Fo] a o] AF AP FHAAWEALS
Avkggdol AdER ol e A3 2fo wde & Fdo] NFEARAHANN HHE
T AE 713E&E )V ve Aot wEA, BAMGAME Jde F7] ol
ERAGY Z77HA ad 2AAE] ¢ AxRHE olf7t d71d JdHGiven,
1997).

S8 vty A9 HE Hae AV Fid M 4FE FE=
3 Algtud 23y QAzte] wee] 9% HErt o Azsid. F,
AEAY A&AQ A2 HAGAEEY AHS, THZEAA
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A, Astre BHEF o] 4, MW Ao WE JEHHF o3 Ad A9 )
o] a1, MK AE9 F/z A AeiAUAAN BAAIHAR FJae FHA Tl
EAE =38 2@, 713, AN A AF FU9 FUE AN AHAH
2 A gae otggFe] &A%t

A HEY HA/RIE HAAW(n sitw), FAY BAlex sitw) o2 YFolAE
g, 84 ZWdME BEges SHAMD FRAHL & & I daiMes U=
AQA7IHEZ AANAR Fr|H oz WA deiy He JMAE BAS2 AYEH
AN dAFYE doF sheA, B AL BS AEA HAdsoF d= A I}
Hoz MAsY W AR g FFojrt. W, du RANEGANA FRAHE
BAL FAA D ¥ E J9ELY dAF Yol 2y, dFdAME JET
8ol 2 2 AAE FHRZ AAYAA FTAAA AU o] s Wgo] wX
T3 BEdAgo R 1 Ho] ofd digk g it FAE &l it

71 FadA] AGIA @23 A FJPoZ FAH] daME 4 Fo g
< AR 2AEAAEFTALE, AEE ) HE oldg A FAH thFA
DE A AA Fd 2L F EYAYel F83tH(Barrett and Kohn, 1991,
Hamrick et al, 1991). welA, A8 UHE o] &3 EA &9 A FAFZR
47 oldle ZulE me) BAAGH YHG A Yok ol G HFau A
A FAP AT ZAIETDE I3 AN oUdF FAF HEE 31 glonH
HAY 5 vHhe LA (disturbance)l & FAAREFHY AT FATRY &
Ao 7R E A&5/ADE F QU gEgy, Ty dF FAden I3AFH Ry e
HANES] FAF Fx A3 ol ulZ o]¥A AEL BRI Y AA/) e A
FEAT TR U F, JAA/AG WA A ol et EAEH, A
W, A9z Hol9 Ex& ojydirt, 28l Y UM FERAR)E(ZE A7),
effective population size)+ @ WA e FHAelFo] Arly HErte] i @&
2& F A (Given, 1997). webM, F AZYE AF7IYd g3 HANEY FAPG
o thdt BEde AF 7tsAol A4 Eu(Barrett and Kohn, 1991). o= AW AR
Mg B8 ZEFEY AEE FAYoE AAT £ Y2 9¢d AN FEEYE &
ATgdd 2HE T J9EY wyolr] g,

A S8 vEtME 2 Azt 2A fd GG 248 7L ERPZ o
B 72ARY FF0R F3) IF A5 FA HIAFS gE Fo F2A Hed
71E otk 53] HAF JEqo) A2 A AP 93 FAGREHY 24
A2z7], Jad 289 AR, & 713, FA 4F9 EAE glo] ARG o
¥ ARE FHLE ¥ BEU/BIS AFAE ojy ] Brh(Barret and Kohn, 1991).
Y, A1 GE8 APALR 4TS FE ANE FAHLE BHFHQ F27 9
Zol 7bsdtth. 53 Zujr|Fe HAAE Ao HUFHA g9 A Qo
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3 AFE 5ot 1gn —‘?'—3T£7} LRl

2 8 3% -E—‘l%—-‘?l 3% hEE F13 eyt Bel oA Fxd A HEs FA
Aaohd 2R BAZ Jh(Hamrick et al, 1991). #A EA F A EAA
2 of olo the AR Y& AS doZ FHAH tpFAHd R

532 doh(Hamrick et al; 1991). watd, #HAL F3u 3

E QpdA Eosnd S A9AEe Fuert Hob T8 Avo| TR
deuds @2 L gel Had A9 2E4 A%dE AER BRAA,

I HISIE HE2E WA Y GTA R w2 E 4G 1A 2
S BAE A9Y BAREN FAAEH VYA F0U) TEIT FuAB
PAGFIFHAHES ZHHE QP A&, Goby, FR4, YA, A, Jm

£7) Folth ¥ a7E A9 gwel B wob A AARW AN FE wol
QRN E AA/AFABR LRI YT FAL YBE oF EAWD aneisor
g Age ANstuA ok

¢

FAGAA L AANE T AYEF H BAV JouF old YF FEE=
FAH o}t & oS3 2 A3E @t (Falk and Holsinger, 1991).
o 3 AFo] BE3= A A glof Wole EEE ojwgrt ?

22 vt Z3eE n5-F(endemic species, 9, PR, F42F3)Y AS
= 93 T 53t g3 Ado dig A} FRtE AR ERAFAEY B4E
3 B¥V FREERY Aol R AR BEIT olgdd B Fo EIAMNL §
g Ug ZdE R4 F5 AN 2 A Agite] He A9 B F¥3
S(marginal population)®] 72§ F EXA|o] vl Woldige] B ztol7} »LC’—P—E
29 dele FAAAEUG AE dig oldie}t A nAS HAAME B L2 F
ol digk gHAZAL DA ot}

o A7t
A #

o] AZtg 4 QleEd dEE ISR AEY fAdHoE %‘Jﬂm(% 80%) 9l A
2 F 9o gy 23S AU AR S S A8 A JddEdg
1]

2L

] o] YA oju 3zt ?
Hol= Fd7Hamong population)¥} F T (within population)® Y

duael Wek o BT e, fANe AdA0E A%E Fr AR 2
S WAV IRE BE 4 A GLoZ T AL $3AX o5FH AYH PG
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O APHoE WA EEE £ a23A @S Fuc Ao
$HA o]0l B T Fuk wo| sk Am wole) firy
g, @A, ol we AW, AHH S o Hzs FA
olalE 28T

fFrAaWol7t o
Al £

1 &
2 ol g

o Wi Y2712 H o]F L ?
4g9 ZAYAL £3
3} Bt A% #% “‘4019}—4 FA T8 2A7F B8 (self- 1ncompdt1b111ty)
27V A (self-compatibility)oll &3k Aol HA] Fastrh £, A7f B34 A5
A& e w=A FREuAAE DAY A3kl o mEo = Q14 —rv:ﬂH7H
Ae) FAR i vz HAAE Ao AW BAL g 53, A0 4%
LForE AFALE, 7159 WEHoR A7 AANAAE HEFoRA APYd.
webA, gAY 2 BEAAA od did 7l& 2 E st Aot

Jee Ft sdolt 3, Ak

é
_Pi
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3. #dRe HELY| RoofdsA=ERr SAA 2859 oY

o I AR E (Leontice microrhyncha S. Moore)
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S wet Bx3ed AY9E AAT é%%(ll?Zm 3l Xﬂ:rL NAS AEAF A
o W 75 H(1100m), ¥ A5 7P3]9**P(1560m), Bl i A]
T w5 (1418m), A5 A AHEAHEmM) 5 7 el &
o 2 dydME A3 (HLFH A g d“d(%%l/\]'-%‘ff% Fo])-& Al ejst 5
AGE Ay A9 HFig. D. Xz ZF Awd ar)e) ¥ ¥ o3 2oh

FEFEOZE AZUEI F5 o)FA 8 g2 dEYZAUT I XM E 239
o 2=E ¢F 1000meld w9 A7 E ¢ 400 x 200mAEEA 10m x 10me FA}
T LAE MAFE 55, 44, 109, 41, 49, 84, 18, 11, 46, 4 59 R oA =2 z}
o) 7} d X =t HiF 4670 A7 B A 2T}

2 Wiy "Wy NEH S SMiel gL XigH) 82 (Map 2)

AGL 1050miEe dEE FAom B3y Qo] tE o= FoHt A
e doh B AGE IHY IR 2 A AH o] AP el gt AP
Ve AdL Y AFEL EFYUE EVUFI AEES AXEn 9oy FHao

A7l= ¢ 300 x 50 mA Eo|t}.
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3) B A XpHA (Map 3)

AL 700muTel 429 ZFZolA A lkmE gold YA @Fe FPoR 84
2 284 A &g Aot JEJAT ZIHEA SHUYF Fol AEF
o7 WAY|E drh Z7)E 50 x 30 mEA v A Fdeoln 10m x 10mY F
AP AR A= 64, 109, 168, 152, 208, 300, 260, 208, 232, 172 Tol¥ W=
7t & Fed vlaiA "R Fol ¥ 187AIZE RAFHATE B EHE HAdo]gd
T AAT A9k Alele] 22 AAR BAHE AR U] SFAEF] vt=A F

gozw PEaA @ee ¢ & Ak

4) I HEA (Map 4)
AFgATE TAHE B33 2EE oF B0 A 1,100mel] 43 gow FHoel
A7) 2,000 x 1,000mEA SAHE ZAAASF 7M1 & FAdoly, AEFoZE= A

UF, AAE, AZ2UYFE 124 v
7 10m x 10me] ZAFFAA ©#HAE MAeE
Ht 367047 Ao

12, BRUS 09 53 AN AT glo
72, 41, 15, 20, 24, 51, 37, 26, 44°]H

5 &L 78 (2U4h) (Map 5)

HEe 1= 950-1100mell HA 2233 lon =% 569 Ef’aoﬂ 011\3?‘* ?ﬂ‘:}
olty. &7+ 200 x 100m=EAM AW, EFAYF, STUF F55E
ATo R 10m x 10me ATl A 2@ MAFE 19, 42, 34, 36, 53, 35, 7, 53, 54,
46 Fol™ BT 387HA 7 LHHA

47 2AHE ARESY AT EZE EW OFE IE 1,000mE FAHLE £
i A RE= ’%%ﬂ*@#” Foetn FJodM diE 983 A AAs 271
ko FAHUAR A A XE F 292 19999 3-4¥
- £

OEI

E fFA%. @A &9
of ZALE AASt] =EE& F3 %‘Eoux} ol dA 2AE Hd S5 b gAY
B FANHE At ofH AL TFeuna sty dF 2L AFHSA o]
e AA7sHE & FoA Adrt

> HAHS

AFE HA9e dukdolA go] ¢aA YA A fAA o]d thet BAd

A3 Hol A @tk AAFRE 2 ATER 100 m® Wl
oA WAy o] FAH Ao Q1THY we) kA e
3 oolggo] §lg X Y AGWAME F3 ¥ (do HFH
(sites)o] F<EHAS wies HAoM AEE 7542 dO$ =

SAEEY AS 5 I TR A(enzymes)ol A FAFHochol NI &
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4 wob BastARE AWate] WA Eoh webd, WAT AA F v

Jutx oz HEAT FUES AAY F Ax
B QAANE A4 A T Agel b At B A
AgAe Axz Bosted BARED A WS 2A dehg=d ol A

‘

o)%0] Yolub ee & £ Utk B3], ANEAL e B AL AU 3
& A9 fATBe] o] Hate)] £20] uj$ ¥rim Ranged FARE] uim
7)ol SigEY. E3 FAFEL JBUdN FE(clone)FEY 2 mujo] 9w
Be ANl $ASYHNS e Ao FEEnh A mPgurdol BAAAY
Nsre] & AL FRu % AHA T 3 m Al dAE mE
AR FARBENAME 2-379) FARFGo] BAHYct

Bayer et al (1987)8] v = 3AANE W&o Trillium nivale (A9x 7)Y
A7 AT oA s He FAGPNL BT oy H4A YL ANERE
H= 2o 2o ABABANA Rddn RYDAA T Yoo o]Fd
PAY A9 @ e FAl(single-seed colonization)o] <& A A& I} (founder
even)®) 7HsAol ES S P ol YA ATARE uudE IAREL
A% HAZPNE Redels fAEAe 272 202 ZRtdd 484E o
@ &30 7hsdy, Bxo) zdx (Aot o}z, £5e), 29 AWM o
Zog o)F¥ u I3 Y¥AAI FANAAGE st G WY WelA 27t
sAd o8 AX § ZUhv) IQoelet 22T A 2AME AT F BE AR
Aol 7bg HATRAH) 1 $Zoz YAstUA oA fuuidgel past: o)
dAs A&WoE BAFT Itk B AWAL dero] YAFAT
EART $AG%0] ed N22EXYY $EHE S0 Ay =4 sXn
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o] A7k

Ae SHAHE] AL oA &2 A7 2RHH 9o
A7 A 2}

b HAE A g FEE AY9es £9

A
A AeAd 28 JADe FEIZFYH AIAYG km old)7t dojA 8l
33 9de B st A 7EE Yge
¥t Hd w97t -2k o] Ao i HA of
F7 ltﬂ(OL 10 km)E A7ste] Z7140 ZUHY I FA

P° Z} AdEE T3 §1A¥)E RHo|y] gEd BE
of g Be} ujg- Fosith 22y, HGA7IR BopXe HEA] HE T8

ATGLER S HolE Adate] st 8x9 BAL YHMME HATWA
T R} H4% 10-200AR =7 AEE Aoz Azkdnt EW, FARE
A T @ F AN A2 FARANER ohv gt wuj G Ygate] dE
lojof Eute B AEte] =Y Aol

ol & orfr ok om
}Erﬂi\,_ErSl
o
"‘}*Néqo

o I U [Berchemia berchemiaefolia (Makino) Koidz.]
> A zA}

TAUYFE 19359 S5 Sit AFAA HS 2hd F dE FEF € FF
AME 2 HAA7E GAHA (], 1979, 1980). 53] ’&"—?X]EH—J At A Ao A2
Fe HAAEEA, S8 Ut Me AA7HEE 23HD Qo AR A
33 e XY BAHL w9 Hule Hole AFEZ ATJURAAN A AU 2
Ao AXA Bxe= B9rt dREoln Ze] Mstes BB FEoZE 23
Y (Quercus variabilis), ANAYF(Q. mongolica), ZFIVF(Q. serrata), AU
(Pinus densiflora), AW (Carpinus laxiflora) 281 =¥V 5 (Zelkva serrata)s
o] A o)L FEH ANEy dEAHA AAPoR o5 A9 Fxo i o]
7b BAGE AT FA712S oldEte Wl AE3d F83Y dA4 43 LAY
Fo 2xAet Fodd g &2 oS 2

1) 5 247 Fel& (Map 8)

TYPFTY ST FHEAGe] xEd AFGoz i HAW LAy Yoz
Y7 g4t agin wWetite 2 AX WA 100 ha A9 AHA 9 AT A3t
¥ o g7t AT A 32 mollA 16 mol ol MAER oF
oA JYx 3 Fo & 3} AoZE 2 molFe Fxe St A FHIHA
gtk Aotk £33 UUTFY Fu27R FEXEE AHHEY 5 cm~35 cm7HA £F
AL 11 cm~15 e 9] AAF7E 7P gew 20 cmel 3 Al BA 4%
o F49= MAFE < 200-30071 A4 2ol
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2) HMMA|2| ¢ efak (Maps 6, 7)

222 AR BAHE AT AT o 30 AAR chFEe]
We dxd Tl AAsn Aok oF 109 AR wAsAE B AR} RE
Bxe gtk o xojolse ¥ LAY FOoR FH 2N A 3UE IAR

X o 10744174 slek
S dobt £ 2ol 2RAG AL Y& AEAA BARE A o]

3 35 H& F&4 Map 9)
FEXAY fATHE 4Es AYE FAL Jde FEE T U
TR oF 1 kmt7tl ¢F 10 ha? 2 ]'
FAHez e AL Exe

&
15
g!
>
2
L]
re
find
e
>z
- =
o
O
=)

NEEEDRE L = X
3 gloh WAy Bk @ e o2 7 A1k @Amol S0 o] Aol
g 2EAZ g ¥ = S F 337 0l
2320 cm) FI1E Fof %“’3*]7 I
£ 3RAet AAHOE Be A

5) 2wy XA

st

S _
rtﬂ
%
r\,‘—
pods
[e]
il
o
A
i
R
(i —
)
!
-
Py

AMAL KA thet AR A dB xS B st 2Ae B}
Qo B ZAME wAS 2 Ut ZAS AT de bl Qo
o2 B¥3E A gAE 4t

DAUES] AEAAE A (phenology)dl EAS & Yol w7 AzFste ,\]7]
¥ 49 TAHol: AFr)e AL a1xHTIE o
27 A&dnh 39 BA7E 69 FEHE
G A&HE Ao BusHn vk I 4o I d4Hu
5 po

0 B4k Gt ASE waRn, GAEQ Ao oA Hol 2AE 4
A4 RS At Ao AZHU FAHeE 2 AAWFE ATH(FH, 1991
o}, 1979, 1980).

AR AAEY 7B (regeneration) AN didiA s oS3 22 sHAdo] AlA
gt dA4 ¥ AT dEWAMNE A AFE 2HY ¢ g dAF9
Fool dd oy ML T2 & UF7L 2844 A7 85 (gap) oA wt dF
SASE A Z Hol o]g 3l £olA A= A& a(disturbance)ol] 23l o]
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o FAVE Aol frAEE AeR Azt B Fx= 489~ 1,62870/m’
o2 433 ®ol AL EI Wolg: L AoR UdHA Yo ﬂ% Fxte] FA
7b ZHE S AAY AR FE R 223 Ho 3 AR gEAd vk E7hY AAAY
g et ApAze g wdo] o]t 7H1ﬂ-?4 FrA ] Fag ¥ AR %—A}Q} o7 7}
A ALFAES] AXE BT AT FA 7)1 Fd HA LR A4 F AS
Roez AzbErt (Z+8], 1991; °f, 1979, 1980)
2 AFdA 2 A BES o]Aate] Hokou}t ¥ &zt Aufsle] “UHLH
g olH3te AL tﬂxﬂx—i&:‘i ol st
b EHEE
WAUFO AS GElatds WAVE 2R ZAZE Hol lov Au g H
At mato Qs #EYFe ok FYte Fge ZHF Y 23'7}‘5?% A 3ol
F2 Eyxsied U AAEE AR AT A &) gl 3 AvuALe 4
ki & Aok A widabe] A7) AdF F@ oubel 2o] g Xl °ll Hls] Fa
Z17d0) 2320 ecm) FIRE Eol FHAA I A 2z HAo e} FEHEd o]d
et AAATAG HAPE Ug FnE 5 SRR gk
> FHFE

=

%Z*EP’J’“—"— Al WA =
Aot fFAwoele FA48 2 Uk Aolst oF 40%2A Az Wolrt
%01(40—60 )R AA YERPEAIRE § =
Axtd doRibel = AF fAWelrt gtk 53], AddE £33
FHA-YAN-H L FHE FAEZE 100% AT
3IMFA G} 0931-09345 4 27k Aol & RAr) = —’—'T—E]"P““’] oFZHe A
d (polymorphic)& 2 Wt F4A-UAs-H ekt e Sk
Bo BUR FFEAAME F%
A =AM AER B ou v
o g FHAHA GRS i%‘@}
A g g Bole X3tk 2ed, vhE s e vHEEE B F AADE /A4
ko]l e Fofl Hls o} 341”4 LA He =
WolE mold @he AL Atk B FA

A FRAH 2AE FA FAY 5 dE Agelrh. £ A
0

i rsl
L
_g;‘i

MorE Eom o rr
N;,

Aol AFele o) Aol obl PAGTE Huvi A £ fd
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Fig. 1. Locations of Bechemia berchemiaefolia ((]), and Leontice microhyncha (A)
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