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ABSTRACT

Berchemia berchemiaefolia is a native rare plant which has been designating as the Natural
Monument, No. 266, since 1980. The floristic composition, population structure and mainte-
nance mechanism of the Berchemia berchemiaefolia forest were investigated in conjunction with the
habitat consisted of the block field or screes.

Through the present study, the authors found a new habitat of Berchemia berchemiaefolia in the
northeastern slope on Mt, Kumdansan located at Hajeok-ri, Cheongcheon-myeon, Koesan-gun,
Chungbuk province. Gravels consisted of the block field belonged to granule, pebble and cobble
as the range of grain size, ¢ =—1.5~—6.6 values. The tree layer of Berchemia berchemiaefolia
community was mainly composed of Quercus variabilis, Pinus densiflora and Q, serrata including Berche-
mia berchemiaefolia and of this community were similar to that of Q. variabilis. By the age
distribution, it was considered that the community was a discontinued one as the pattern of
distribution was a normal distribution type(N type). Phenological cycle including leafing,
blooming and seed-bearing period between both sites of block field and valley or close canopy
showed some differences. The seed production of Berchemia berchemiaefolia was 8, 655, 000 seeds/ha/
year, but only 406,000 seeds/ha/year of them were developed as saplings, and only 4 saplings
were developed to mature trees.
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WA} F-( Berchemia berchemiaefolia) = 19355 £t (RBELL Al ol A X & HAE o BB %
EHEmE AgEd gov, dAde BAR 48T € PRAME 2tz Aoz 434 A=,
53] LR e] ME SRt BRste MEHEYEA, 8 JdetdM e RARLEmR A
d-R2EEn e Eolvh

FEEyo e F& HAZ nMiste 22 EEoAY AL FEREE A1 oA AA #
AT 22E 7] AW AES wain, Folxl BRiEdA LA Tt HE ELS A3
THEo] 7] (LY Edpolth

F o olg gt A EEo WE £ g AlpA A Yx, = ol EY HER EEV HEgHe g
MAE 7= Hell el 712 A2 As HAAolvh(FE F, 1988 b).

BAEE 2 BRIV A U] W&ol Aol W #®E(ZF, 1959, F, 1979 a,b)
ol od st A3, B3 AREEM e AY A v gl 282z gAY &5
el of & P MAEG AR BES Wilele A7 HAE 2 7HY, A7) &iEE
Bpg 2 EEN SRS 4oz slo 159 F¥ IFE e BERE ERSe 477
g a3t}

Grime(1979)-& 21 &9 459 #BE(life history strategy)& A%#4H (established phase)}
4 M (regenerative phase)o 2 F&a3, A& oA ETY Hll, #&m, KR, #F %
Shiatpel mFhe = AlE3ste Zzbel fFEEA BFS MEAstR L, ol 3 Kfgmy HEE
Sl Al vto] 2B (b, T 9@ HEREFS S48 £ Jdodn FREAY 28U 254
AKX A5 £IEEY 7100l 27 W o)t WEA 2i-& GAEHRE AF8 7S o)
92 0]&‘%% 4 A o] 2] 2+ (Hubbell and Foster, 1986), 3:EEME7 ct& 99 #i% (stands)el] of
3 AT 2 EHEEHEY WEE F3td oled FAE #HEY £ doget B

A WEe 57 FAH Udve HEEYYA YUF et EREMe] HERE, B
o) WAMRK, FEIENH BE ¥ SEwel BREd) BABRS sotdoan TR fEE
Bire waleln ABEsIAC.

I gtk A WMESE

fdt BILES FIm ER PE £%(516m)e] A EAMH, fEIl(610m)e] FAAFHE 2 @&
I(707m) 9] FHEAIHO = ¥vRA W& WA AAA F7/AUFrsr st d=d, ol X
VGRS KK F2665%= IBE R#ES T Aot 28 FEH(766.8m)9] &HA
Aol x W& WA AAHM WAHGE/ pAEt D ded o MR- B R AL mAii
2 e Folo, oF 4/ S FRAME BEsIAI(Fig. 1).

AUE7E RSy JdE HatdA BES TAHE F 580/ et REH HES A
EI T A BES dotra, fEe B5E 45 H(mm) g y2 AYE W =
log’y2 )4+t vh(Wentworth, 1922 ; i, 1974).

AT Aol e 250m~340m H el 20mX20m A7 HEE MEHZ 1370
Azxste] a3 283 72t WY #EE Braun-Blanquet &% (Mueller-Dombois and
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Fig. 1. Map showing the sites surveyed. Dotted area shows the site found by the authors
in 1988. Straight-lined area shows the site appointed as the Natural Monument,
No. 266, in 1980.

Ellenberg, 1974)2.2 F A3l #AMAMS B3x, 283 25 YAt e A& B,
BEsER, 7KE 2 BEes B =t HESAYG. WlUSE HE Zetd £E#E A8
g BmRlEe] ANz MEEZMEC & MA FolA Foad BRI 2670 A &
YEstd EES AU o] 99 BEBAMBE TN £ mna 74 BT &, MSn
€ BEnfEe] mEFEKE o) &3t Wil R EiEE Ho FEE s

WYFEEEY FAEc FTHH BHAKES 7Foz so Hi(leafing), B MAH
(blooming), f& 7 Mi(seed-bearing)o] W& & A2 712390}

BT BESE PAUF T4 AE Imo BF FAY (seed trap) 13708 4 2] 5to) 19884
5 20A%-E 19884 9A 20B87tA % TE x5 Ao s ¢yso BTaERS Aitet
At

i (seedling)oll & A= HK ImXim=zar)e) kAKFHES T2 187) ¥ A8}
N 2ARALR ZF HMEANA BFEE HE B HAEE)E s BE slotg, o
£ ARE o] &3t FE 4R (survivorship curve)& A&, a1 BGHEIKY
T BTAER, FHES #H(sapling)o] 8 2 H53 B MAFE ol &3to] WPEL
FEEEE A F YT MHEHEFS st ol HitK(natality) e g E713
Fatoll A Zold MAFR, FEEE(mortality) & ZAZ|ZE Fbol MK M H4E (EHEEZ
A Ak o}
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WIHLE O o

U= 19354 AL BEEL el A g ddE ol F, 1959F Edr FRE BELS
PREIL B waol A, 1970F Bde A #=KE AR AEdlA, 1979F £k #RILER
FImE pEES S, B, Emue LE 2 #5FE, 1832 BHEY #@atd B4t A
¥ o) i sevtele MEmmoltH(E, 1979, b).

B fEe e BEWLS mEl du9 A8 EEE QW 7|7 AA A 2%, gt
WILELD FIHE THE 594H766.8m) 2] T EAIHN We 59 YA UF7 £Fs L Us H
AE AR wdsded, o e AF7A 48 o2 Adug WR gt 4%
st wetw, 2 AR Pow, B3 ¥ tfrdl M e £ 79 seedling bank7} BirEE 1
NS TFHAS = AU

PAYEE RS g2y ol XMy IUE = /il et S £FH3 T U
Rk 53] Bk RER 'Akm AREe] RALES F337HR TANUT £FHE ribiEst
o] tha REFF Holu} A3 AEN HEA olX IA Mg T2 HEHN FE HES
b o] O 2 AaH ohh o AE Y] WiFed AE L g2 gEEte dEA
B Holr},

ol9} o] WAVTE tHIEFARC] ®eksln HAME FAE don, BKE THFE &
o] yiio) AT HEBKIEM-S Wy Mol T2 EESDn v Hol HEMY HEolArh

BRI
ST BRI Jv Ehthe AAES £2 FHE(phyllite)o 2 5o A3 HIETAK
o] wlekeh R ol T
Fig. 2& 970Uy ¥7l g438ta de @ahs Bastey e #Ee KE(gran size,
granularity) & ¢ o g vetd Hold,
o2 ¢ =401 & MB(silt), 4=
ry M cotble 4~—1% fb+(sand), ¢=—1~—22 e

{0 Pebore (granule), ¢ =2~—62 hi¥(pebble), ¢ =

o Boende _ga k(cobble), $——golstS EE
ézo- (boulder)o] 2} 3hc}(Wentworth, 1922 ; {BH,
gw_ lo74). e YAy @AeS FYSE
& ‘ ” g Fig. 20014 2 vle} o] @7} ¢
ol =—1.5~—6.59 #EZA B (granule), o

B (pebble) 2 K#¥(cobble)o 2 = =,
u DX g RR o A3 up

Fig. 2. Difference in grain-size distribu- AT E Rl hiE Ax A, w

tion of surface debris between W EEE ol el A (e TR

two areas of pebble and boul- -1 Atelell FEEol EAA Wob wFkANA 7

der in block field. Heomg el £Fol ol Wt oy &
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FoH AT 5 AL WHS WAV BEAD T gkl 2 fEolgtor #h(Chujo, 19
83 ; Mizuno, 1989 ; Koizumi, 1979 ; 1980 ; 1985).

Az ARV ERS D de BAY MELETAAN SEBe =HlAdY @] 60cm
~100cm¥ & oA g tigol HB AL, WAHYTY R BF MEe LHR, 5§ #
tiol A= Foz Wol 9SS BEY & AN T BEI Eilel Atoldle EEo
u obMo) FahE Mikrel EAEol EolUUT

oA HEES R 2 fkEkR Tuctel Wty MEE g FA Ha, o]
B e §& Kol B S Sl ks WA o2 & HHEl AHH
2 s ol KE 77tel 7t A HAEHA =9, WEtkel i HES REAMRE dE F
€ fEmel A £ e el 4 ot

o mit

32

A AERE

BV R 250~ 340m#EE ] W) MEIY, £F flEe HEAEs &5
oM & 5579 7hRE Reolth. wWAUREHKS SAihLthet GAURE 28stn e
o AN EERES AT A3 BFAEAE YAUTE v Es 23T (Quercus
variabilis), AV} 5-(Pinus densiflora) D Z3ZUT(Q, serrata) Fo) & $AfE=2 =881, 7|E
EF 84 I 5 (Fraxinus rhynchophylla), 1 V5 (Acer mono), B} 5-( Celtis sinensis), Sl vEE-(F.
mondshurica), =¥} (Zelkova serrata), A Z¥(Q. mongolica), Y\}5-(Prunus serrulata var.
spontanea), =3} (Platycarya sirobilacea) S5 BHAB S HERE L AUt

B KGN = BT (Lindera obtasiloba), ZEF YT, WIS WR(L, erpthrocarpa) Fo] % A
=2 HHlstRen, EREANE YAUSE, RAIF(Calicarpa japonica), W] ZE U, 2=
(Lespedeza maximowiczii), FE] Q7R I} 5 (Corylus heterophylla) F0), 28]1 HABN = g o
3 & (Parthonocissus tricuspidata), T2 3 (Polygonatum ordoratum var, pluriflorum), 7|8 )
(Spodiopogon cotalifer), ¥ & (Carex humilis), & Z7)ZE(Oplismenus undulatifolius) o) & ¥l
=2 R

GAUFE TF3 e ol AXF 13 HAHE(15mX15m)o) A A LA L) fd
Errol 2 R et U AR &3t A-T! A2 A Aol F REQ BELN
AmEile] Fkol Ax3 22 A719 2670 AHEANA A MARREE vastd 2oz
FH YA wHBREE thobEtr] fdte] AR F 10%01 4 HEREEL Wyes
DCA ordinationg 39t (Fig. 3).

Ordination73#7 &, YA S #MA/EL 1@ [N 25 WA BEFse 43S o
B e, o8 @ dade B A7AL9 BT He) ErozRE Y gl ol
7R WA s Eae MEERY MEY HAERS ¢ X UV WEQA Her
gddn. sy AFdMe FgEte] de it wel HrEeg YT 2o it
&L B8 ez agdd. g @A PoUdFHe A0 HEe #nmy +
ER Aol W1okg HifTdl X 3te dUL BEE BEANAN BAYo) Holxe PrlUY7) fib
EEs e APE v MAEREC] NI i A£F3D UV gEA Aoz sy

T#holy M@ FEEAAN WU F HESES SFUFHESESD 7o) X8ty L
TEES HAEMARC] ST EEY AR FAES B 5 odded FRUTEEe 9w
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Ho 2 MAAEY @A) ¥4 8 cHKim and Yim, 1981 ; B 2 %, 1988 ; B 2, 1988 |
%, 1989).

T2 MRtEe gt Sdsol Sfste FRUFRHES 9 BAGEEEl oy
el #Eo] pAmst Emels BESAT, 1 pEe B MEN S Eaito)
a, ol e LRl wiekdt Higeolete HolA W B vl BE EigthATol 1
T AT FARR EAERRS THAA B Aos Azhdd

A MW

Fig. 4= dMuFso] AFELANA 248 @At BEsfme Jebd slolch

£ AFA L] YRS BEV RIE 2moll A & 16mol] o2 HESE TAY o ¢
on, 7bE w2 HES Bi& T 12m~13m Alojo] 1, 8moljA] 14m Alo]o] fHEES o] Amo)
90% LU L& HAEs AT 453 AT Ua Ao 2 2molsto) g £ M A8 B
HatA) @kate HAu kel & st FAsA 2d Anz gzEd. Py
DBH #iEE w3 (Fig. 5), ¥/l DBHE Scmoldbo) MEE 35em7tA] st i,
llem~15ecmd 9 &} /WA F7 7hE gk om 20cmo)do) @i e BA gkt

Fig. 6& ®v7o] B g vebd Aotk Eige #lEd s £E# (increment
borer) 7} M wHl HMAAM = FHE AN A Fn TS EHE AL 5 Ao FEHf
M cores A7 oA eER o2 [HE(disc)S YEEY F#S AESE HE
FMste Aok, WA= HEe destan 887 fEol £REH#S FBES FRpEel o
o9 B#EE VIste F#S MEstAvh. Fig. 60lA B nhe) o] B Az oA )
o] Fapyfic 10 okl A5 E 90 AR S AEE A 2 41~50'd Abol o) FRERS TH
Brow e EBRSHMING) S Yely Aot

ol & IS Bl 2 A7) Sl 159 BEkol B3 FHRES AT F7) W Tl B
BEREAME REGERZA Wol FIHE L ch(Barbour e al., 1987 ; B 2 2, 1988). &
fild el ool theted Kira 5(1964)8 HE7F &S HEAA = Bl KAL4 S HEEIES
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Fig. 4. Frequency distribution of height of
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7t Emste g ERS M (L)l HEste, AR Ar|d vsled 2xr 3o ZAqME
E#RDHT(NFE )] vdetdotn 391, Ford(1975)9F Mohler $(1978)& #e =27 4F
B 7} Self-thinningo] Udojuvlz Y& BHIREANNE BRI HE 2, self-thinningo] A%
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S A AV BT A RN e B R et HEstded, ol
TeE - WEGrkel BhHEE FHEFS FHolth. iy FHgEMke] old HEdAM e EMSmEA Ik
Worfife]l BFRES && A & FENED, BT v BERECR iy ded
(Barbour et al., 1987), & A2 49 HAGTHE o3 BiiFEo2 AT,

Fig. 7& wolviFo] £HEHMNS ol 7] fstd & @Efgvit BiFE2 R e BAES 7R
Z ekl Aot WU R o] GiEEE BE &S TE7ZEA HESR e, dvl BE SfEel 3t
o] 2t

A2 el A ZAS f i) ﬁﬁ%ﬁ%ﬂ A REREE B AdUR, ¥
an EE R 9 A X e Carpinus cordata)& 7N 370, M ol 5 ( Carpinus laxiflora)x= 270
rela Fibe pAR st fskedl( f%% F, 1988). ol g #EFRS wwstd & o
oz abR] o) Wl ole] & BHfEol wldte] HiFR Y E #A SHEV Bode e d
5 oA y=d, K Tl vl aid £ Wl deely] Bobe Y iR JERG
: : sl Z, @S wol HAse BHES #Eloly ATFiel 4E4E,
LA “-.-,.-T—% T1#FER] wmsitt g4 Jded, oy dde UA
2ot fEE Tl AR S S

HYFHRL BE

o) EEIEHY B17¢(Phenology) & el hEolvt #EALS (resource allocation) & &
oh & EMEHE Al Fel £ wpFol)] EESY, Fig. 82 Wil To EhFEEEN R s
W ALEE #ojct,

w0 3 (leafing) & EAMS B Aboldl 11 B £E 7 YebdEd #Eel A
¥ 4F 23N, ERCNAE 48 0HE A M ATEC A 229 KiiEsE Ao oF
& s EREC) Aol EEol vlstd Bavt sl do] RiRel ¥V WEolet ¥ 4sE
o, HEEZ 68 2000 #ES RIS s 29 #EE A 28.0CdW &5 RS
18.5C2AM 10C A% =ol 7 sl

oAV o] BETE(blooming) = BERT S A doivsd F—8 /MAlAME AN o
3= Aol opyet FFKo| iz Fo| HIEHUAM HR(Seed bearing) st A|ZH AR b2 &%
ol M= A& Zo] o Ut a2y e ks ~EeAst ¥t seed trapg AHE
sl AN BFES 39 B, 68 THRE 98 20877 H 3NLEN ALHem EF
) S R R I L I B R B R

I T T T 4 T T

J FMAMIJ J ASONT D

]
R

Fig. 8. Phenological cycle based on the observation in 1988.
1: Leafing 2 : Blooming 3 : Seed-bearing
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£39 BrEe @RBANE 1,628@/m%/&E, EHAME 489/ m?/&, 121 FHik
HWETAME T17E/m?/F 24 e At &7 A TFTR(EER) M8 Bdrh
wE @3 A BEDVNE ZTRTES HES KR, 245 FE IZo HH3
9 (trap)oll A B} @EHS BKE Zol HAE Ztrap)oir MR Woked, AL Bt
ot Bl BEES JEAT 217l WEelst e, a2 gR ol T4
EEL vlisA 2 BEQ 2uURe Ard 84 2eiti(Lee and Kim, 1990).

T 277t AL HHhe 4B TS AENA Mo B AEg drle )
2 Aoz 2elA ded (Harper, 1967), W UF-o T4 FEREo & 3L ojgd A
(] o Zolet Azt

HIEmE

WG YE, BAE 9T EERES 90 dadE $4 RIKS vEad G
(seedling)} St (sapling) o) ByREE shobahx opow <reith, moiv} EHERE HEsE(Fig. 4,
5 6)ol A 2 & A%o] WAVEEMkol BAH Higol WY RoIAME el vt
el wAEA 4n Aok WA LERAERC @ daEo] Mol NepsA wud &
AX EHESL AE, BHUHTI Seedling bankE HASHRL A& ALE ARt 1 ByEES
shetat o,

Fig. 9% ¥ WEES0l M2 BED WAy
SEAm B RILE FIE FARE 2

of FUCAE S EANA BBk 1 F el phi
o il HHE RAE Holth
il WEbe) At BEo S WME Bz
7 ed Hoe HEY N 1o MM
£ Matie tese 9 AZ7Hr] $& myRyy] 2L xozA
g I o] £l = DBH 30.0cm =719} BAHUT mHk
g5 A BEE7H A3 o) fHEEY} £ED BTl o
o

AN BHES HE KB S A
olsh 2ol tiEel Lol tha EH Ak
R ML gt felitel Aol ThEsR o
Foln WS § Aojol KHol RAYA &

& WA AL ole @ st fetsisl BgEol

4 Dead seedling

1 ® Seedling o} SR
o Saplin
. e #9 Fig. 102 B35S PRk Atolo] B A
A udd B(Gap)ol N EETIE BHED 0

a0 2 3 o mmagrs gend oo
Distance (m) -
AR Atele] BB 18mo)wdl, #hiis)
Fig. 9. A map showing the distribution BEE RPAKC 2 X e fEso] ule} =813l 5t
pattern of seedlings and saplings {2 b= kgrul 18fES] HMES HIE

around the mature tree of Berchemia
e S g L B 2 [y
berchemiaefolia . HEe FHEEE 1. 6EE/ml 1 BESE 6
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Fig. 10. Changes of seedling density by the distance along the gap in Berchemia
berchemiaefolia stands.

{E = /m*o] At}
ol 9} ol g7t BT YN HFES FAstn Ad pFkol HiTEso ¥A4E gapilel
2 %o Yol $YHAY o Aztsv, © fEEol uhel Fae LT e o
Ao wAAYRZe EmF7F Aa pE Y] dfoll wpgolu e} #pHERy ol s wRA A
m Zolg} AzhE =], fkkel A #Alol &l A E Gap> Rk 7 we Wol 79
4 A & Rty shiEmel BAT 5 UAl 3 (Cho, 1989 ; Lee and Kim, 1990), #%

9 Slem)
i j 3yrs byrs 6 yrs
1
Current year

Fig. 11. Representative seedlings of Berchemia berchemiaefolia sampled in June, 1989.
Numbers of current year seedlings show the age states

&
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fifjel 23 YL gaptoe s vEA B E HAMAAA 2XAX HiEmo] na2A HHE
A Fh(Lee and Kim, 1990). Fig. 11& FAUFo] @17 383, BHH= BREE B4
& Aolt}.

EEE (current year) ] ghfiv deidtdo] 3 o, Bilhol ZolA x-S RAQ Higol
FolA 2 Sledl, AEE Atolol A EHIEEG e Aot 2 MMKREEFEA A = 2 (Hard, 1974
; Maruta, 1976 ; Barnes and Harrison, 1982 ; Park, 1989), #&fol i3t 7b34 HEMHY
ool & wadE HRele AMA (Kramer, 1983)& 2218w, oA S Hulsly Z %3 BiE
TolA Aoldr] 8 shvte BEERSZ e B 4 vk 3 WAUR S i £ REE
S HA, §IEEd BT A #HREEA A2 A BEsln dSS BEd 5 ds
9 o3 Ante YAUFS HENY F& BY Fed, BFERY BEE 9AURY 5
B e 9o Ha Adk(Fig. 4 #=).

Fig. 12& ImX1ImA 7o) kA HHES 471 FESS EE4E HFe #$HEs gilines B
B FAES A 2AE EFaRolth 1988F o BIFE 4w EiEE= 6H A ¥ 500~6007)
A oot 7TH ofF #AB FAHUL, 87 olF 9 WirEK gk

TRAHS E& R AJ L Aune) il ¥y wEo|drt. olud HRe EEE
ol g 4R AFMEL2A 9 o|Fo ol P vt g EAEAD o5
HigAlo] BT Lol & Aid HElE WL AV W AL gl B EEHED
BE Adan dold s fEERE otF 22 (Pavon and Reader, 1985 ; Ohkubo ef al., 1989),
—Bo 2 HhEtic il W Ek T misttel §17] =i ol (Kashimura, 1981).

PAUTE ErEEEC] B = EF4E HEY AAFot En g2 Hdu s wouy
BAEMA A KBAKY /R ofF HATY. ol e WKL Likd A8 A ERs 2AR

1000~
- 8655 x 10°
- .\. Seed
- ~N
3
F A4
Ao
\-\
NG
406 x 10° 630 | ___ 4
looE .\.\. (5.59%) (0.16%) (0.63%)
§ T Seedling Sapling Tree
- \/
O\f\?
- > S
L]
10 1 1 1 M :
JUN. UL, AUG. SEPT. ortality

Fig. 12. Survivorship curve of Berchemia Yi&. 13. The dynamics of the number of

berchemiaefolia seedlings. individuals of trees, saplings, seed-
lings and seeds per ha of the

Berchemia berchemiaefolia forest.
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st ZEstH Fig. 133 2ok &, Yol U2 iR WA ZF £/ £ e EF8E 8,665
X10°@/hacl il 1% HiFel 2 P AL 5.6%2 406 X 10°(EE/haolch, 131 o] Wi
Fol A HEBHE 2 4 AT $HEY a5 0.16%< 630fEEE/hac) 1, U A= FEFEEA o)
E 4 630(EM/hac) HEHIZHE A 0. 63%<) AfEHE/hart FANE WAGTE B 4 gl ol
626{EE8/has Al FiZESHA H ot

My HEBHERE RS BF S HIRsles ERoz e X3 HIEAS S S 5 A o]y Bl
Al Kol e HIRERC] =1 Fhhol F7hgol ubel ol 229 HRER He
Rog 4 A et (Kozlowski, 1949 ; Bourdeau, 1954 ; Good, 1972}, /N 39 EAH
7F @AM AV Hiel =EE EadS nEsty, WUR S #sd R B
2 oz KRS A 4 don, mEke] wite dAE gapo] A3 Ao+
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