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Changes of Distributional Characteristics of Woody Plants
in the Pinus densiflora Forest in Mt. Halla
as a Long Term Ecological Research(LTER) Site for 5 Years

Koh ]ung—Goonﬁ, Kwon-Su Kim” and Tae-Wan Han
Research Institute for Hallasan, Jeju Special Self-Govemning Province
YEnvironment & Park Division, Jeju Special Self-Governing Province

Summary

The purpose of this study was to provide information on the changes of species
composition, growth status of woody plant species and diameter classes distribution in
the permanent quadrat(1.0ha) of Pinus densifiora forest, which were designed for long
term ecological research in Mt. Halla during the last 5 years, 2008 to 2012.

The number of woody plant species in the permanent quadrat were 19 taxa
including Pimus densiflors, there was no change during the last 5 years. The entire
individual of trees are total of 1,086 individuals, it was reduced to 122 individuals
compared to 2008. Entire tree basal area by diameter at breast height(DBH) is total of
55.1m'/ha, and is 46.1m'/ha of P. densiflora, it was reduced to 3.2% compared to 2008.
Species occurrence frequency were relatively high in the 486 individuals of P. densiflora,
95% of Cornus controversa, 9.1% of Lindera erythrocarpa, 78% of Carpinus laxiflora and 7.3
of Daphmiphyllum macropodum, and the other species were less than 4%. Newly grown
trees up to 30cn in DBH are total of 47 individuals, of which C. laxiflora are 15
individuals accounting for 88.5% of all and 9 individuals of L. erythrocarpa, 7 individuals
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of D. macropodum. Number of dead trees were 169 individuals, of these total of 46
individuals died from 2009 to 2010 years and total of 123 individuals died from 2011 to
2012 years. Depending on the species, dead trees of P. densiflora had the highest of 44
individuals, and it was relatively high on 21 individuals of D. macropodum, each 20
individuals of C. controverss and L. erythrocarpa. DBH of P. densifiora increased by
average 2.2cm, other species over 10cm of DBH increased by average 1lcm during the
last 5 years.

These results imply that the upper layer of P. densiflora forest around Youngsil in
Mt Halla was dominated by P. densifiora, but the emergence of young trees of P.
densiflora has not been done. And, development of deciduous hardwoods such as C
laxiflora are constantly being made below P. densiflora forest. Also, the occurrence of
dead trees such as P. densiflorn are affected natural factors as interspecific competition
and extreme weather as typhoon. These changes such as decline P. densiflor,
development of deciduous broadleaf forest and succession progress in forest can predict

that the rate of change will be faster by climate change and extreme weather.
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Changes of Distributional Characteristics of Woody Plants
in the Evergreen Broad-Leaved Forest in Dongbackdongsan
as a Long Term Ecological Research Site for 5 Years

Koh ]ung-Goonﬁ, Kwon-Su Kim" and Tae-Wan Han
Research Institute for Hallasan, Jeju Special Self-Governing Province

UEnvironment & Park Division, Jeju Special Self-Governing Province

Summary

The purpose of this study was to provide information on the changes of species
composition, density, growth status of woody plant species and diameter classes
distribution in the permanent quadrat(l.0ha) of evergreen broad-leaved forest, which
were designed for long term ecological research in Dongbaekdongsan, Jeju Island during
the last 5 years, 2008 to 2012.

The number of woody plant species in the permanent quadrat were 32 taxa
including Quercus glauca, there was no change during the last 5 years. The entire
individual of trees are total of 1973 individuals, it was reduced to 269 individuals
compared to 2008. Entire tree basal area by diameter at breast height(DBH) is total of
322,963 2cti/ha, it was increased to 16,1025ci compared to 2008. Overall, individuals of
woody plants are the highest number of Quercus glauca, was followed Camellia japonica,
Quercus salicing, Eurya japorica, Castanopsis sieboldii, Distylivm racemosum, Styrax japonicus.
Therefore, there was no change of forest community composition during the last 5
years. Number of dead trees were 269 individuals during the last 5 years, of these total
of 140 individuals died from 2009 to 2010 years and total of 129 individuals died from
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2011 to 2012 years. Depending on the species, dead trees of Quercus glauca had the
highest of 109 individuals, and it was relatively high on 40 individuals of Eurya japonica,
30 individuals of Quercus salicing, 21 individuals of Camellia japonica and 11 individuals
of Styrax japomicus. Overall, individuals in the range of 5.1~10.0cn DBH had the highest
relative proportion, was followed 5.0cm or less, 10.1~150¢cn and 15.1~200cm. A reduction
in number of individuals in the range of 150 or less DBH, but markedly increased
number of individuals in the range of over 15.0cm DBH during the last 5 years.

These results imply that there are continuous growth of various woody plant species.
Therefore, it is consider to an important part of identified as growth characteristics
among species to climate change and succession mechanism of evergreen broad-leaved
forest in Jeju Island depending on a result of monitoring in long term ecological
research.
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Y AETAF, WM 2 Eddad AN 2 280¢ AFRITA, p195L
o)FH, 293, J¥E, I 2005 AN 2005 zﬁhﬂwﬁzlm} FYFY AR
UNDP/GEP #7h A2 AR, pl11-2.

oY, 283, AVE, o|F3, o, Hed, o4, uade). 2006. A7 NEIA TR
SEMN 7EHE @ 2UFHe AHE 54 AR A 29(6):593-602,

HA, Y3, ol gF. 1990, Szhate] A4 FUUSE. pp.29t.

AFEstAEA . 2000 F7} - AR RALE. AFEAEAD. pla.

E8A, o155, HBZ 2006 A3 F8 A8 F2H PR PN ATALE
FHOE, =AU R] 29(6):531-537.

235, A2, AU, o1FA. 2007. AFE FREN FEHH4Y TR 384
AENEHE] A 21(4): 336-346.

_29_






st AL T E £ESA

AZ® olgE, AURY, Az

AFBEARAE FtdTta, "AFEIAAE 528734

2 o

E A7E L 1,800m oldAGY et YUY oMEE REFAYE Yotiy)
$isted 2012 3E5H 119747 AT

ZA AT EfF 8%, 2F BEF, AR 6% § 128 273 37F0] AYde FE
ZAE A TR F (Capreolus pygargus ochraces), 2.2 (Meles meles melanogeny), A
FEEH(Opadernus  agravices), AFZA | (Mustela  sibirica  quelpartis), FEHEFF(Sorex
caccutiens hallamontanus), TF3(Tamias sibiricus asiaticus) 5 6% FFH2H, 2HF<)
EM(Canis lupusy?t Q2(Capra aegagrus hircus) ¢ T9H FHo] FAHIUL /e &
T 24%0] BREeH, ofFd BENI FL STl Aegypius monachus), HSTEAquila
chrysactos), Foll{Acciviter gentilis), "i(Falco peregrinus), FZ(Cuculus poliocephalus) & 5%°)
#EHAL. FFFe LA Aghistrodon ussuriensis) 1500 AEHN, AR AF
SF-5(Hynobius leechii quelpartensis), B33V 721 (Rana dybowskii), 37N72|(Hyla japonica),
ATl (Rana nigromaculata) & 4%°] BF 712HID.

A &

e HTAA G L AANSARAA G, AARAFIA T AAANATE T2

“TARAA ; A3} : 064-710-7584, E-mail : 0jg6532@koreake
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ARE g AuFeg feAE AFRe Fog takg B MyE e Eol
=3

AEDGE Ago] 28 JE dRolge Yz E97 Ader NEEE JlE AEE
dole 47 58m, B4 375m A=o|th AF JFozRE H Zo|7t 112me) B3R
YAl glon, B3¢ Ed9 Aot 1,720mol o&c) B2ge ¢ AZ OE A7)
o 34" AAFZE 23 Jdud F2de 5], N2de 2HYe] £2dn e
o9 So)&F EETolth F, 2011).

Rt AAdY d HF UL 9 47~57T0H 1 7L 88T, YT HA7L
22Tol, Z-¢#& € HI 700mZ F4725-%0] FF 4000mo) 37 5, 2011)¢] Xge
2 & 87 48384 IAFHe AYgelr)

e duly AL =24 X, F-FEEY L #EPoz FRIAY 2AE 7
(Festuca ovinay©] 3= 28I} TEVE(Por palustris) THL2 FEHT A4 £33} @
49 396%%) 769392 7V WA EE3E Utk o] F 7dd FHe ANHoz WE
Do) 71A S} A veRa PejEn fetake Fol $AFeE Ve 34, §
GRF, v93 Fo FUEOE vehdt) 121 £FoHE T ZFeAld B AF
7le #A F8d X Jivhaet 3, 2008). AE FEHLS THUFS S U
BEolm WMEgY EFAMEY EE3 BEUT FHEUT T 54 HE| A,
deAdozs FAERRE, @I, AR0 Fo) FEHE FRET Ae BF@EY T,
2008 0% T FEO) AT Aoz APE A ofHd olEE MAdE =
AL mRg ARtk wtebd WY Yol HAse ofiEE AJERE ZAE 9
Ee) FA FE fA4 7)x 2 E g3} ot

ERR

E4F ZAE Y LAmeldA9Y B2, BHTG 487 828 o=
237 29 THFE oz JNAUTHIY 1), dhikd SBE 52 €o¥F 83,
W4T 53 5 BHHY 2APPEE o83 NIARE /)gon, ARE Yus
) skl 48 9 FUY ATEDS o188 Y T FRYL UAF F 29 =
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Fv 23 A¥EYP(shaman traps)& ©]434L, £ Holv HFH HEHE AMEdtg A
F E F 28U 2072 20129 325E 20128 11¥718 AR YGE € 134
R ZAE A28

- -"9’

] L] 0 Metars

1% 1 RAAY 8 AR
O: ZAAY, - FAEZ

ERFARE 20129 3€5EH 119714 AZEE 1334 AAgger, 2ApEde &
AR o] Btg el 22 4S8 9ot 3 50m 39 W BEEHE BE £& 71830
¥ 1). 4 A &8ss oM 2R B9AT 9 aln S¢S 5% 3F, &
2, e 2% H4E R T £38, A 3, AS B 5o 72 3 AASE 9
Fagch S B ] FAE F = B & gAML 9% FHRARY
(Point Counts Method)® URF ZAL ARE ulg} sl AZAM(Line Census
Method)& Wasl¢thBibby 5, 1992). £ HAoR e ZAHEE g 28 27
9 At €, A7 &, oulg Yo|Fd, ggd] FohAF T WY 2ABS Pz
[t 27 25 ST IFTZFESSFFRFE3), 20092 w3,

_33._



BAUAFL ZAAFRANHL2E)

AT 24 44 A 38 =(Simpson, 1949)2t F T} (Shannon-Wiener, 1949)
= e F AAE R §a, 98 AAss 2AF el SAgle] 13 AN
#E2E AU AAFE VLR e, £4 e o 2o

1) Dominance(Dom.) = (ni/N) x 100(%)
(i : 2 £ MAe N #2329 445
2) Species Diversity(H ' } = -3(ni/N) x Infni/N)

FA - IR AT UEEE FH0E dAEHeH 1 9 Age THFE, 2F 24
o WYt MAQGE 2A 71EFAT 2AL AVle G4 - B3R A3 5 g
2Fie Al718 Astd gA9 FEAGE SHoE ZAEHeH, 948 Fd dElde
H$4F & URER & SFUA ZAEIL 53] dAFe AdA )9 SaEA 2%
g 2€5E 9€71A AAEE LR, 120059 WS ol gsl & Rokw =), fAY
2 5 0|88ty FH&Ac £F #RHAY $AFEE ddeE Eoh 4 B8
=50 AFEEE T2 WIske FPFR ¥FA 2548 5 TEEA HH 58 o%
3t MAARE ZALEFATL

FEie W2 A3 ddEs AAE YEoE 7Sagot 98 & S9olU ¥
4 5& S50 AYolRg zAg:

A723 4 &9

gt Addolel Madske PFE BEE etar] Y8k 2012 3ERH 1€
A @A 2AE AANSEL 2AE® 247 9%, 2F UF, M - 8FF 6F F 2%
273} 36F0] A3k Al ZAEATHE 1, 2, 3).

1 £R/F
Tt ALY TR AAEGE Golp o] Y 495E 119AR] EXZAE 4
ARty 2AKE @ TRRE F(Capreolus pygargus ochracea), 242 (Meles meles
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melanogenys), AFEEF (Opadenus agrarices), AFZA v (Mustela sibirica quelpartis), THehat
HF(Sorex caecutiens hallamontanus), ©F3F(Tamias sibiricus asiaticus), BA(Capra aegagrus
hircus) 8} E7W(Canis Iupus) 5 8Fo] BAEHJAHKE 1).

AeHA dEGdulel dig A= dHgez By ¥, 1958 9, 1985 1@
T, 2002 29 A, 2003)7F Rg Eolth A} H(1%8)= e HAY 1,200moAN
o4 1ot £ F FF 53402 7R, 19855421, 2H1985)2 1985 8¢l
EgolA 3rie)el k%71 BZgSithe 7150, 1985)at 3 2023 kel gt T
W EFEdE 2ARNEA 1UFe] A 7E(FHTERET Y 2002HE%0 0 BEgY
HE FEdA el 2 A7 HaE 5 %ok 2 20039 RIS EEAY AR
e 2AINE =%, 247, AFEAN], AFFEH, M g4 F 5% Adgt=
Ha(es 4, 2003 47 dAht oz et Fs NEA FEHSG

31 gt AL ERF 2AEE

3 ki . BEAF 22003 H¥
Order 1. Artiodactyla ~ 4:H
Family 1. Cervidae AlgHt
1) Capreolus pygargus ochracen =5 O 0
Family 3. Bovidae
2)Capra aegagrus hircus i 0 o SJHF
Order 2. Camivora A&H
Family 2. Mustelidae SA R
3) Meles meles melanogenys 847 )
4) Mustela sibirica quelpartis AFZEAH O o
Family 4. Canidae irEs
5) Canis lupus 7k O o 9AF
Order 3. Rodentia #H
Family 3. Sciuridae AR
6) Tamias sibiricus asiaticus =8 0
Family 4. Muridae AR
7) Opadetmus agrarices AT 0 0
Order 4. Insectivora A%H
Family 5. Soricidae w2 Bl
8) Sorex caecutiens hallamontanus $HEFIF 0
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HAUATA FAPIEIN(H128)

=5Capreolus pygargus ochraceqye 1985'3 8ol 3vjelsl £2(d, 1985)€ o) F AAF
7t #E3) Bt B FAVIIE B 15~18v1E7t #REAc 28 (Meles meles
melanogenys) = TEHF BAE 1,200mAM 17te] 28 F % SAETY §, 1958 ¢,
1985)7 ©)F Hid FHo| gt WEHY Ale 247t AAAG7A ek Hog
T2 Ute 7H] Je AL BE 240} BEFAdde] A&Hoeg AdH ¢ Jbs
Aol ¥& AoE Ay

ohaFe 19603t Fikol AT AE7S} g3 HAEY A7 AEL
o HI(F, 1948 olF 1985de] #AL duield #EdE B, 1985)0)1F HEF
ARG F7Hete 20009 olF & 1400m o3 GEE€PFRdl MAEFHT BT
o, 2002, 2.9 4, 20032 A=E BAEe] B 24} 2 1,800m APAM BEP gt
FES AT 2 A4AZ BT ivka gedd

2 EF

FFE v £ B3] BBsgen, oF AFEY WA 13F, 4224 62, ALEA
3%, B7p) 1%0) BREUKE 2).

87 2 F2Yy) 25 o, 254, $Y, B5e § 430) A2 AESE
599 180 Faiel BALNEY 9F B2ER A7) ETFE HLEPTUR
FG, 00)%E dE Aes ZAEUL R BESa WA RS el
= Acz gt it 1) 59 olF Aoz B J2YQEd F4YYE 34
o WolNAAZ o]gde oz BUAL ATAA WY due ZFEA B
BDE e 9SY ER7U6N $28 ZRE EE 2R A, 2z, aran
ol 8, ATk aolglom, AS4E, #2280, ol 5 3%0] HEEFI BAYALE
RFUEYBIYFY, 2000) Bich

i 5(1985)9) Bio] oj3tE WEged 720 #F y|EH o, $AFLRE A8t
A, BkAl, Auk Folw, 2002dxede Aul, TFEuto]|, FRIACHA, A, 7t w0
sdsn gln AG/HE AESs) BR220|, o) So] AR BI(TYTLR
239, 20093t
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¥ 2 @AY 2FR2AEE

v 5 @ @2
Order 1. Falconiformes  #}
Family 1. Accipitridee 52|}
1) Accipiter gentilis Z
2) Aquila chrysaetos - AsT 0 0
3) Aegypius monachus 548 o
4) Buteo buteo TE71e O
Family 2. Falconidae L E
5) Falco peregrinus af 0
6) Falco tinnunculus B2Fo 0 0
Order 2. Galliformes S5
Family 3. Phasianidae %3}
7) Phasianus colchicus !
Order 3. Cuculiformes T35
Family 4. Cuculidae AR
8) Cuculus canorus B 32 7] O 0
9) Cuculus poliocephalus | O 0
Order 4. Apodiformes BN &
Family 5. Apodidae ZA 7
10) Apus pacificus ZA) 0
11) Apus affinis A O
Order 5. Passeriformes  ZAE
Family 6. Hirundinidae ~ AlH|7}
12) Hirundo rustica A H] O O
Family 7. Motacillidae ~ Sm)Aj3}
13} Anthus hodgsoni =N ) O
14) Motacilla cinerea ke Al O O
Family 8. Pycnonotidae ~ 28hr&] 3}
15) Hypsipetes amayrotis Auta]
Family 9. Laniidae 7%
16) Lanius bucephalus w7}4)
Family 10. Troglodytidae Z%A7
17) Troglodytes troglodytes =54 0 0
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Family 11. Prunellidee ~ 8H1ZT}e] 9}

15) Prunrella collaris uh9 Eo 0
Family 12. Turdidae 2] veh-7) 2}

18) Turdus pailidus 31 o) A A O O o

19) Phoenicurus auroreus 2| O
Family 13. Sylviidae F oA

20) Cettia diphone cantans A3 0 o 0
Family 13. Muscicapidae %] 2}

21) Cyanoptila cyanomelana ZEA 0
Family 14. Paridae HhAf

22} Parus ater ELLI o 0 O

23) Parus varius 2Z8}o) 0 o

24) Parus major el O 0 O
Family 15. Emberizidae A%

25) Emberiza cioides 2 O
Family 16. Fringillidae =13

26) Carduelis spinus AgmeEg o

A

Family 17. Corvidae 7hulA 3

27) Corvus macrorhymchos Zxei7ete o O

28) Corvus corone 7k 0

3 %A - A3 H

et Adddel Maste AN HEfFe SN TFRRane dybowskii), AFEFE
(Hynobius leechii quelpartensis), 7)12)(Hyla japonica), 772} Rana nigromaculata), 5
2 AN Agkistrodon ussuriensis) 5 5%°] MAsE A2 FAEAHE 3). oldE e 5
AT 9 AFESEo] BN BAHATHE X 5, 1985)9% A5, B
Edde Bl rae AFEEs o9 FRATHY A4 FRHIYE Bt 8
o 2 mpxe #EEHA ggth e Ahrele el #SA F6A A
A 5, 1985), B 2AGA HE02 @ VISHUTH
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& 3. Pt AW A - A H 2RSS

Order 1. Squamata el s
T‘]R%‘%} ~ Family 23. Colubridee =~ AEAM%

) Aghistrodon ussuriensis  HYRA ©
Order 1. Caudata A A
Family 1. Hynobiidee — E=%5%%
Eﬁpﬁ via Y Hynobius leechii quelpartensis ATE%% 0 o 0
Order 2 Salientia ‘ﬁ"“]'ﬂ
Family 2. Discoglossidae 737} %}
2) Bombina orientalis A s 0
Family 3. Hylidae AR o 0
3) Hyla japonica i
Family 4. Ranidae 72
4) Rana nigromaculata N2 0 o 0
5) Rana dybowskii BT o o 0

A7 AEFgdoe] 3 - HA3F ANEG 2Ae vug AR ¥ F(1985)9
3t MEFAME ¥y, FPUTE, BT 48 #FAHeH, AFEF
o YEDS HRIY FHLE 110057, JFESY, TTYE ofdE &4 H)
Z3l WEG7R] YA M43ta Qlu, ATEe BeA FHAA APt 150
T, 1985)FE A7} UL, 1,500m ol A UAME AFEFE, W7, FIATE
g AW, FEEo|, HEEAt BHEFHATHE BT FIFEREFTY, 20027} e} 4=
T 5 SAAYE FEIHA ol vin BAE 4 gtk 2.9 H003)d) 2Jid Wt
Ae 33R7T BEEA gov FARA Bblre, £ E, AFEES 4o @
e Bage] 5, 1985, @Y TE, 200209 gy AT s ey
ANz FRETE Ba(est 7, 20371 Aok WEFeA MA3d F37 727} 2008
o)F B4 7, 2003)5A F= FH ATAA #7180 Sl ATy HhFede
200893 & A7eld FFATR: FL J1Pdse 4§ NARE Wi A8 HyFo)
geiint gHuzE 4749 Zuedo] Bad Jog dudd.
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wEgd Adshs BERe U8 AR B2EHAe, o] FL ARLEY
el AAH 712 5 19850 Y& B WSPFAINE #2780 gle F2E FF A
439 ZUHYo] Zad Aot
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Distributional Characteristic of Wildlife at Summit of Mt. Halla in Jeju

Jang-Geun Oh*, Yeong-Don Lee, In-Bo Kang” and Chang-Jo Kim
Research Institute for Hallasan, Jeju Special Self-Governing Province
UEnvironment & Park Division, Jeju Special Self-Governing Province,

Summary

We surveyed the distributional characteristic of wildlife from March to December
2012 at summit on Mt. Halla in Jeju.

The results were surveyed 12 order 27 family 37 species which mammals was
observed 8 species, aves 24 species, Reptilia 1 species and Amphibia 5 species during
period. Observed species of mammals were roe deer(Capreolus pygargus ochracea),
badger(Meles meles melanogeny), Cheju striped Field mouse(Opademus agrarices), Quelpart
island weasel(Mustela sibirica quelpartis), Hallasan Gopher(Sorex caecutiens hallamontanus),
Siberian chipmunk(Tamias sibiricus asiaficus), and it were observed feces and footprint to
the Dog(Canis lupus) and Goat(Capra aegagrus hircus) belong to Alien mammals. Aves
were observed 24 species, endangered animals were inhabited 5 species of Cinereous
Vulture(Aegypius monachus), Golden eagle(Aquila chrysaetos), Goshawk{Accipiter gentilis),
Peregrine falcon(Falco peregrinus) and Lesser Cuckoo(Cuculus poliocephalus). Reptilia was
observed one species Cheju salamander(Hynobius leechii quelpartensis) and Amphibia was
inhabited 4 species that Dybowski’s Brown Frog(Rana dybowskii), Tree Frog(Hyla japonica),
Black-spotted pond frog(Rana nigromaculata) observed at surveyed area.
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THTEARATH. 2002 I HETY AAARAL ppHL

nGY. 2008 AFZe] FAFA FRALBEA Y Fed 2P A, FRAdTL
p.83-109.

1Y, DAF, o) 4E, AEF, Wil 2011 FPIRHTA BESFA B8 A7, wEg
B9 F4%E 3 AR vn PedTa EAATHIA 87991

VAT, AAF. 2008 FHY TAdgA e WA AR PHRAdEA Y FeF T2
T AL PeRa pl-23,

232, 484 208 FPIFYITA A7 A% FHLETE ARTFEIA

2:63-81.

42, 8D 2008 FMISHTEY ZHF EZEAY FaddTa 2AATEIA
2:49-61.

WS, FAY, AAY 1985 et MR FAIAQRITY FEEAR A,
AFE. p.457-480.

WA, 4, 1985 Feh FYERE FTITE AT TIYIRITY e
A, AFE. p4sl-52,

232 2004 I HT LN FAE2o|A FVFTEN AT FEA R B A7
FERbAPE ZALYTFEIA 35170,

39, 1994 opi ] S43 AL AARA 88:20-26.

242 2008 gt FagA 2FA et 2AEAY de4 N zEH A, AFS
HAAE FRADITY. p111-126.

Ay, ZeA, o FF, D4 2001 R B4 7|F0g 2A)L dRAATL AT
B3A 8:135-136.
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AZ) AR I} FD 2ADT

AT, odE, AUnr?, ARz
AFFYAAE P Te, VARSI 52870

2%

Az MAse JYSE F WA Bxd PFIE dolrs] Y3y 20124 28%
B 129744 FeREEE e FRAGE Yo ZART

B9 EXe et F42E SAH AGdAT #E 40m oM st
100m ol3tAFel A4zt Nen, FARHdE HE HmAMREE AL 1,200m
Atold] E¥she EAL noRh FAHAME i S0mAMEE #u 1,350m71A
I3 Zog AEgen, A AQdre 53 T8 ZAg AddAMe g
150~200m Atelol £E33 MAghs AL AL 2 800~1,000mel Hd3he Aeg
ZAHE A

MAGe B YEEuEF 03402 (/)2 BAE 2004 wlel7} M43tz e
o, FAANEZE AFA 2Go] HF 027801 (/oI e, AAEA XNGME (.35
o (/i) E ZAR Y A2 NAXEA A Ge] 9xrt & AoR FAMEHA

YA 9 PEPL AL BF 11114ha0lgem, FRAE 285Mhaz 4R bl
R YFd 2ot 254 AzolQRch ¥ER EAF Fdy Ao PFFE 1€
219.56ha(MCP 95%)8} 227.86ha(Kernel 95%)E 714 W W& A43n ggiovt, 184
4458ha(MCP  95%)st  6lécha(Kemel  95%)01Th.  U7L  16.83ha(MCP  95%)%t
31.73ha(Kemel 95%)0]lo.m 14€¢] @&e] 714 Asich HPRGMCP 50%)ye FHE
4887ha, $HRL 945~11.86haZ ZAME AT

*AA R ; Ak 064-710-7584, e-mail: 0jg6532@korea kr
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M &

WA A $AE AR Sihe FoE2 FURAINE 7P EF ZTREE Fo
F FoF FEY IAAE FAY 249 FHAC T B3 AlA AFagle|
A48 5 Azt npdo] A&Ew gl

AFdHe 12959(F 8% 21d)0l AR 767E Hol 2322 vi3de 7153
1899 AFEA A 5 MFES APFke 71F Fo| dollth B AFe X
FEES W Holy wEHAZ HAFThE B (EHIRAR, 1905 Oldfield Thomas,
1906; 7, 1928)8 R4 AFolAM= ds=7t e MAPTE 2T 4= Aot

1930 o) % wsiA| Ko ths)a] eFo] Bx)7] AlZstal(gk, 1931), AFelE A5
Ao} Al 209 d Aol dEEHAR(A, 1968), AA= e Rele the At U
24 299 M I AHE £+ Avke FHe d3E VISP R ¢,
1958)7} & B 100 Abojoll #F71Z0] §17] wEe] A AFd AR d=A=
1900 58] 1930 Alolo] FEEE R s Heta UrhL, 2006; & T, 2011).

2000 ©)F A AFol Mk BsiAE 20049 6¥ol FeIFHFY 95F Yo
FEAFAT AYE £&3A Fol A 10l E TAFANREH AHA EA7F L8
o o] F& FZY AN AEFQ dsfA] 2~3ufE)7t 3~a4d Aol AHRRoIA &
&3 TP A2 22 o)Fd MAREA FE AUA FAHUM AHo] &<
Ak olFe] A BAARL FHOE FY A FAoA A HelA msiR)z}
9o o] B gol A FRAA g Ao F& A0 FeEe A A
A 1ekE)s} A7) sebeEls) R E A ke A FASATHE, 2006). ol F AFE A
Go] Aashs YHEEL EF 21F009, dsiAde e FULE FE 300~-400me]
MEE 1500m7HR A 4704 vlElzh AL, 2018 Qe dRe s ¥F F4E
g 2 PRI HTY L 2 gAY Hs st QUFE ¥ HdEEE AR
o 7AEEE WSt Uk

ZU e A g d7e AGAd g 944 53 339 FLAP(H, 19%), GIS
£ o438 A M4 =Y A} =), 2000; Parkst Lee, 2003), A2jake] WA
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Sus scrofs BEAE 5, 2006, BhA A A2FE AT A AR 5 2010, A
FE Pt HNdshs T4 oddEA el dE EARARY £ F 2011 5 A
FHoE vt JAHAT

gz B A3E AFY feF5ER0 A=A g3 e FaALtA L F4E 53
g el o] hAE fst £, AAS dst € BFAE A EFeoq Al @
Bl vjde]] 7)x AgE 833 @)

ERCEE R

2 d7e AFE A9 Adske A=A £X4 PTE SHE dolr] A3y
2012 2926 129747 83 AT A BERAE AFE AYGS o B9
Z $Y71x1m)E sl A7 7] ZAAG(L, W1)E FHLE 4, ELEY, F
3, 448% 5 T3 AAFYen(aE 1), NG 2Ae AL 71 BEE W)
HEE o439 BAEHey oo 22 4 44(Tottewitz 5, 1998; Truvé, 2007)&
ol g3t E45IArk.

o _ pellet groups/kaf
N (individuals/kr) = defecation rate x da_ys between leal and survey

AR dsA 2 A EYPE o) &3] A F lHA) E2PE o) &3}
4 3vlelg EEF F e 2HE osAled 2oid dAv)(RED 49X $37,
Global Positioning System Mobile}g %, #418le HXFRE F3FA0)

B dpo)y AM-§ @417 (Global Positioning System Mobile)ye H=AE] @720 M
A gutel AT FEA o] &3AFTHL, 2012). AF7A) BEATY VHF U] TH3
A AFAEE BT FAFAYY ] 7H¢ g AMSEe, VHF Radio Telemetry$)
A 23 2 QAP A4 FH8}a, Satellite TelemetryPTT)E Hl-8-0] BRI, 2XPH
A7 2 Do) Aol Bt AFRHLE MFEY PFA T A7ehed o &5 GPS
% Mobile Phone 7&<& &-83te] 8401 APE MITE HAPLE soaima
g @aly]olth. Rutyd ©417)(Global Positioning System Mobile)= AHe- o] 55253

_45_



HFUHATL RA

re
-
HE
]
=
=
—
[
Loy

‘e

I3

20 KEomstars

=
E3

a9 1. AR BERA AY FEE
0O 2AFAA(Ix1km), @ : SR EFH

GPS AEHEE o183, oM FEd F3E FHFA7E GPS AEE Fdst] A3 F
AR FE olFEANLE o83t HAPRE AFoE FAHH A FIY
AAFRE BAY F =S Z2aPds0 g YA Pre d7dd Fed 2A
F AAAY sl o a7 g B¢ 47 e 1Y AAFRE § 4~63F
4~6A7u} AR} pPHEE 295 3o

A5 B(home range size)?] £4& ] A Lol glovt B AFdME HAEET
Z+8(MCP, Minimum Convex Polygon)®] 9%5%S} Kemel 95%2 +# ARsied, 34
Ade gotry) Y3l FLBEGAYe 50%2 TR YPAGE dolugiek o
P BHL #1475 947 FAE 23S A8 Arcview GIS 328 o] 8315 eH,
39 YAARE Arcview GIS 324 Extension?] HRE(The Home Range Extension)&
ol 43t W YFA AFAY AV|E Wl B43}gch

/43 3 &9

1L EE AT /R
defAe] £ 2 AAAG; @S Fohrr) A3t 2012 397H 128714 AFE A

_46_



HFY A% 229 858 TAYT

9¢ ddoE ZARAHAR 2). AT XA dEAs #ets F4Ho2 BAE
Qe SE 400m oPFANNEE Y 1,000m 0|3 Go] X3 Ao ZAEYL.
o, YA ] Gol M s 450molMEE #E 1,200m Alele] EEde EFL HATY
ot SARAAE Y 50mlMSE Y 1,350m71A] BEde AoE BAREAOH, A
A Ao e 53] FA- ¢Y ZAE AdelAE FE 150~200m Aleld] EX3a A
Aghe AL ALk 7 800~1,000mol] A3 Aed 2AHL

# [ A4 Y
Lot e
2 o]
(l(h-f
'l o f#
tal ja
.-.KH o |
A A
] {
{ Wi
it NE emiact
8 P
Bt
P
Tosba [ ] L~ [ 5
el |7 LT 4 O
=
=4
— 16 o H 20 Hilomwtars
—

08 2 e 95 EXn
A M0Q9E, O 01298

olel§t A 2010 AFof Az BHA e g F40F &Hd 200m oY
AMEE SE 1,500m7HA] BES 0, AP E AFA g AAEA F AYGL & 300m
ool FE MAF LeH, FUF AL L 200m7A EEITRe Rusks Ao
7b Tk olE§ Aele 0103ERE AFo Adde d¥Ar) HFEE By
¥ FAE HE £ 0§ 5 e 9HE A%E fAERSF FARNGE ANG A=
Uehd 502 agdh 53] fales 7ARYE A2A) ST A9E FHeE
HA AL AP 4F ASE 29 2L AV T8 AEE AT 2489
ArgHe] B5oE A M5t gdAs aA U o Fdte MAste Aoz A
Hrh. =3 &Y 150m 74 BE¥dce Rie F 2019 dEd gRe sg
1300m o8t AHo.2 o|Fde Ndhs AR AT YHAE 7H&-d Frs
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Mo EAATEDN(RI25)

AEH T YR drjg EAE 530 U sjEo] B} o] 7}ed F-du
9 & AYu=rt #&5E F7] fEd FUFH HEo] B #HY 1400m 3R g
2 o)F3te BE3e Ao wuHh

Mg ZAE e 200m o3RS ddes FAHR L8 AHste] WA
TS At AAeE AEdEr 2R B3 dReET 0340 (/)2 £
AEo} 1989 mielrt MAdte Ao EAFHIUTE ol #4& 20108 Ee 470 wie]
7 AAgTE R F, 2019k RS Abolry idlet $ERA A 20108 2RH ol
AR A FAE Y 0F T B AL A3 TAREE AN EYEA
AAG7E 2o UL Ay £3 FAPEES AFA 2G| BT 0278v1E)(/
kel e, AAXEA AFexe 03557 (/a2 2ALE] Aoz MAZEAN AFo
W27t & FeE 2AEAG MAZA G dlsiA e AHLErt 22 AL AF
Al G FelEg A ZAF F2Adol Solsta gl 2R, MEEFY EF
A7} AH e Ao Wy Alge] AFFA olF 7F5d Aol Bol FAEF] &
g AWA ZYEE AAZE Ao gt WEosE dddEn v AAZA A
A2 AFA| XG4 Hls) A Al F90] ol H FAETs= osFel wor £E

= AASE 491 MEeE wddt

2 WAy P54

M9 49 Y5 2 AEA 2718 golu) 9t WA HE AXEP S of%
gl 1dAl 3obel( 1, o 8 XY F B2Ag o) uiHg obg Wlr)E &
F 5 ZEE Fxo PAEIAT

AAFBE o) 4~6X7eel 1Y 4~63) RS Z2aWsEte €8 9 AEH
2713 B3 25 998 P58 $AL FT 11114haolfen, ¢AL 85ha% A
o) wlsf F7tel AEA 27|71 250 A FHHE 1, 29 3).

gez B4y By £R9 PFAL 1190 21956ha(MCP 95%)2k 227.86ha(Kernel
B2 7 He Hde Afsn siglen, thEog 1294 983.75ha(MCP 95%)t
98 67ha(Kemnel 95%)°112m, 1089 86.69ha(MCP 95%)S} 192.74ha(Kernel 95%), 1€
44.58ha(MCP 95%)%} 61.66ha(Kemel 95%) «2& FAEUATHE 1, 24 4). o|HF €2
A5A ol BE HFE] ALE sty AT AL §3) HolgFol /1 &
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£ 1 9sAe] € PFd 2 A8 vl

e 28 2 35 d(ha) HAAY
© * MCP-95% Kernel-95% (MCP-50%)
10¥ 86.69 192.74
114 219.56 22786
Male-1 12¢ 93.75 98.67
a2 48.87
(2509) 1% 4458 61.66
Bt 111.14 145.23
g 223,58 234.63
12¢ 142.81 23472
Female-1 1¥ 7.72 52.14 S
(2653) B 40.20 14343 ‘
Agd 649 0 17386
11 5.10 1055
Female- 124 0.59 341
1€ 44.80 81.23 11.86
(Pe82) N 16.83 31.73
_Agd 100.58 2.95

a9 3. 44 g5 Hlu

O:48,0: ¢4 1,
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BEIN(H122)

I8 4. 53 A €2 Y3 v
104, [ : 114, 12€, 0:148, 0: 384

datA B53t7] Wil 1193 129 B354 277 2 R dddd. 2y £244
ol ALFY 194 F53 Tli A3 AT Tl A= 54 wEe] Fsd
aZizv AL FHoE #d F7e 108978 oad 197K AgHS
223 58haha(MCP 95%)9} 234.43ha(Kernel 95%)& ZAHESioy, o] A Ad= 7483} AL
o] ZAeIS7] WEe] 9 A F¢te] ABY =79 Ajol7l QS Ao AeH:

oM 9] HEAL A zol7} e AR FAMEJUCHE 1, 2¥ 3, 5). € HF AF
AL oA 19 AA 2 A$ 40.2ha(MCP 95%)9} 142.43ha(Kernel 95%)°]1o.H, 2% 7HA|=
16.83ha(MCP 95%)¢} 31.73ha(Kernel 95%)% MCP(95%)Z gt 7 Fuj o] #po]7}
AT, Kernel(95%)& ol-&3te] EAg A3} 3uf o) o7} AU o]2fF Aol ¢
it FEo] ojesAo]7] ol E79F 22 W allol MA S R A e
U= 232 gdd.

3 ZH AAE 9 AF5ES B8 2E 1 AE 12¥9) 142.81ha(MCP 95%) <
234.72ha(Kernel 95%)°11e.8, 1€l 7.72haMCP 95%)%} 52.14ha(Kemel 95%)& 27§€3t
o] P Wy} Atk =& 29 AE 11958 19714 AAFEI F35] £4
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a9 5. 4A =AY A9 ¥ P v
O: 114, 124, 0:14, 0: 344

3t A7 11€0 510ha(MCP 95%)¢ 10.55ha(Kernel 95%), 1229l 0.59ha(MCP 95%)<}
341ha(Kernel 95%), 10l 44.80ha(MCP 95%)9} 81.23ha(Kernel 95%)% 4713} 13 74 <}
ol A3yt veist. 22y 1245tk 199 358 27171 FolAle 3% $3H
A 19 A} v FFE B FF Ho ARG ATV o]FojAor & FeR
HHEHE 1, 29 3, 4).

A=) A1S] FH4A] G (core area)S Fobr7] fI5ke] MCP 50% FFollA £A43 A3} 3
2 4887ha, 93 19 704 945ha, 29 7l 11.86haZ 7o) Hls) F7lo] HFH A7)7}
We Aoz BAEE 1, 29 6).

olglgt Ade AL 1085 HAFEE S AL 1194 H JXFRE +
A AL F3lo] Aol vig o FFFHo7] YELE ADHY, 439 F¢ 1499 ¢
g oA BolvdA] oft7] wiiel el &
7k desta g

4 &

A% oby AL 19009 Ao BFE Fo2 YA Ak FOIT. olF 3
BAYA TP} 00439 A0 Aol AXsH ANE WHAWA HA3TL LS
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Pepidfs ZAAFEDN(H128)

a8 6. A 4 d5H Z7(MCP 50%) Bl
A, O: 9321, 0932

A & ANUTHL, 2006). o] AA= FH 7N 71502 7|2 7t AYLER

F4E Hojy Add H&3l AAsle Aoz FuAt olF 20100l #F9] 3
2 400mo A5 S 1,500m7HA] A4 Eka Qo AAGE 4704 whelrt Ao
(L, 2011)7F ATk ol g wsiA e ARF7 F7teEA FE 98 5L v
Aet7] Aetd fAEER Tt EYsta 1o, THH AN ATE BES
At F3A EAEF 5, 2011) HAIE vix ok A AFo] MAse HEAs 9
TEZ WL, 2010)3t] A&H EIPAYE HAE deolE EFEta WHA o
A Wil F43 A FAER EOM %1 Qe Ao B dyelME 20104
Ho= £¥%o] 0151 oy 9% EF 3 FZe] ofgw AQdMe ddFes
= Ae 4 4011‘4 w2ty AT A A FFFAE 5
A AHoA T 2 B3RS AR Algstejol & ZoR g,

e

i
or

-1}

T

o
ol

i
-lr
e
o
tjo
=
£
—N
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Investigation of Distributions and Home Range
on Wild Boar(Sus scrofa coreanus) in Jeju, Korea

Jang-Geon Oh*, Yeong-Don Lee, In-Bo Kang” and ChangJo Kim
Research Institute for Hallasan, Jeju Special Self-Governing Province
YEnvironment & Park Division, Jeju Special Self-Governing Province

Summary

We surveyed the distributions and home range of wild boar(Sus scrofr} from
February to December 2012 in Mt. Halla and round area near national park.

Wild bora was distributed in the area from 400m to 1,000m altitude at northern
slopes in Mt. Halla, about 450m to 1,200m at southemn slopes, from 450m to 1,350m at
eastern slopes and about 800~1000m altitude at western. But habited from 150m to
200m of sea level on Hangyeong-Andeok Gotjawal at western.in Jeju.

The average density of wild boar was 0.34 individuals/kw, and wild boar were lived
more individuals at at Seogwipo-si(0.34 individuals/lw) than at Jeju-si(0.278 individuals/
k). Monthly home range sizes of wild boar analyzed that male was 2.5 times larger
average 111.lha(Minimum Convex Polygon, MCP 95%) than female(average 28.5ha).
Monthly home range of male wild boar estimated 21956ha(MCP 95%) and
227 86ha(Kemel 95%) in October, 4458ha(MCP)9} 61.66ha(Kemel) in January. Female
wild boar estimated 16.83ha(MCP 95%)9} 31.73ha(Kermnel 95%), and female was occupied
small area during January.

Core area of home range on wild boar of were estimated that male was 48.87ha and
female was 9.45~11.86ha by Minimiim Convex Polygon(MCP 50%).
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R Y E 258 2X5A

oJJE*, 2AZ, AUV, AR
AFEEAAE FeATE, VAREEANE FA87

2 9

B A7e 92 B3 Ud Adle 9AEHE 259 2EFHS EokRo] A5t
0124 5958 109747 A (Pitfall-trap) & o1834e] 2ATE FE2AE ANFSLE

2 A% F 1034 27% 2170047 AQEGIS 2AMES ol FERgEd
(Carabus sternbergi sternbered), NS (Hemicarabus tuberculosus), WAEZEH (Sipha
perforata perforata), DHESF ARS8 (Scambocarabus kruberi hallasanensis) 5 6501k
= 790] 5909 AAZ 7 go| AP LH, 680] L37ARAZ 71 FHA AFHR
o} M EE AdEAYWL 71 B s ACE APE e, ZdEAE 71 AL 663
AA7E AGAg €8 FHIRE 790 035 IE FUAITE FEYAQ] 0372 7
2 A veigd. 3AAGolete Se4% £3rthe 34 Uy Wi IudEe ¥
A FPAY, B 2AE 7|22 PF ALAU AL RUHP I 87389 E4o] a3
I g

A8

Ao %0 T4 A7le AgHH 49 d Ao FHHY AR | 714 3§
HE sksie W) gl @& Y B FoA 3/4 ATE A TEFE A9

* AA ; A : 0647107581, Email : ajsl19608koreakr
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REYGHUTLE ZHATEDN(H122)

A TAYeRN FHoR S8l gow, olgL AHEe 2AL Y3l HF F
F9 AHst £x8 Ashe A} e 537 BAFEE okl THr 98
i EF A BE M4RA9 T AUe AFNEeE o] 4-WrHEvanss} Bellamy,
199%6). =3 TFFE T2 £ S A AETOE F2 F 1A g @) 3z
HaA ZFd i@ 979 a4 ¢ F7la Aok VAR ojH% 979 T2
AE st AR F BT &= $E9] HulH AL o83 1T, A4
T 37¢stl dig £ A= 2 R B4, A wE AAT wE 281 AGF) 2
A w3t Fol| A% A7t £AHR YtHPark F, 1997; Jeong 5, 2005; Yeon 5, 2005
Yang et al, 2006; Jung 5, 2011; Lee, 2011; Oh 5, 2011). ThEE9] BAHYE ZFEL A2
7] ¥3KThiele, 1977; Ings¥ Hartley, 1999; Magura 5, 2000; Melnychuk 5, 2003; Avgin,
2006), aFAAH Yhe) FZ(Niemela 5, 1993; Koivula®t Niemeld 2002 Rainios}
Niemela, 2003; Timm 5, 2009), %4 uo|9} EX9 ZZANiemela §, 2000; Ziogass}
Vaitikauskas, 2007)% &5 52| W3 Z(Thiele, 1977; Butterfield 5, 1995)¢ %1343}t
E3 A9 Fe(Macdean F, 1992 Koivula$} Niemels, 2002 Argyropoulou F, 2005
Ohsawa, 2005; Sandoval 5, 2007; ZiogasS'—} Vaitikauskas, 2007y w2} X3 Fo| g
2)7] QB A 5P 25L& BYognt o|Fo| Jpsdht T2 4E FA}
FoF QAL S4BT AE A7 olFol 715 YR @A Hol nYE AR ¥
el A% Axg A3t 2dEh g ojHd 255 42 T - dHer F
2% A% TF(Thiele, 1977; Ishitanis} Yano, 1994)2.2 AAE1 glo] 715 AXA §
BAH3E 998 + e A A HE(Argyropoulou F, 2005 Avgin, 2006; Apigian 5,
2006; Ziogass} Vaitikauskas, 2007; Riley, 2011)2 ¢=iA Sl

metd B d7e WEde] gidy e BEEA 58 24} £A4% 35 sty
dRFE ALAHEAE FANA Y 7% a2 A A

ZEAY
1. ZAHA] A%
FElre MEGDL 2407 WA 15333202 AFE AAHF Y 82%S AAFL

on), AW A 4714 B4° Aghdez B3y Y 28 8588 THAEA vl gt
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s R ¥4 vehin ok Rt A HAE BEES (T ~M)ol
585m, T ('d~H)o] 375melt}. o F AHg o2 HE A o7} 112me] E3}+E F4H
o] glon, ¥t Ed9 ol 1,720mdl o]t} WS dAe F5e FFUel, A
Zole 249 ‘01 B¥3le M2 g A7]d o] 2AQ AFTF2E el 5o|g £37¢

29 1. B MEGYY $RENE 25 2AAY

O.u..

HET 7IAGER) T B34 258 olF e 209 FAV B5F 7P3A ] $A%
7 ok A9 dHe WEd AAAAY] 59%9] 11,6837m'E A3 glon] A
3H2 geth 28y FAFALEE ZAUE FASH FE W} AR A5 Efﬂ
o BEg Aoy AL IA A, A-E5Y ¢ #EFJo FEHEAG A= HYHE
(Festuca ovina)o] -ddh= & TXO1E(Poa palustris) B2 FEHY A B3+ H
9] 39.6%% 76939m'Z 71 WA EX3L Utk o] F AYE v A Hoz HEH
‘—H"’l 71A 9k Abe| vehda ZJojdd etk Fo] $AFCE Yehy 332, gty
ngH Fol FukEe s Yepdt 181 wXolE 7 Al B AF e
-r74| FHol| B3l thKoh, 2006). YA o2 stefakal e AMAE AA ] HlE] 4
A T AABH o] e} A wel FA A Wgler] Wio] 54 #70] F33 FE
o] Yehte S4o| Atk 21zt EFo] id Aol Hla] 7] HAder} %ki@]"ﬂ

J%
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Hefddd: ZAALEIN(H12R)

AEGFR0) E& A G(Lomolino, 2001)0]7] WEo] YEctoli= Thorgt RESo] 4T 7
o2 239,

2, AR

B FAle AR 2FS0] T2 E58h= 20129 59 oA 108 SkertA A
AL, 37 ZAR did A4 2AE 9 134 £ 63 JASHET T V) deiaele
3~7¢ A= %A AANTHE 1),

i1 9SE9dd PR 2F AT 47

ERCE
24T CED
1 N 33" 21 430" E 126° 32 035"
2 N33 21°412" E126° 32 020"
3 N33 21 4257 E126° 31 582"

FEEA L Garmin (0csx-WCSBLE 0] 83192

3. AP

dutgoz AFA HPHYFE SH4 F vlgo] £ §739 544 gt R of
#d(wing dimorphism)e] Webdrtn g4#lA AchLoveis} Sunderland, 1996). &5 F2
34 Q(Pitfall trap) o143 AFseol o] AL L vl go] HA B3 AHT 435 vwst
ed HAFEr) wWEd EFRIso gy} o&=1 SlvhSouthwood, 1978; Loveist
Sunderland, 1996; Niemela 5, 2000). &3 22 vl3Ae] <% S e 78 skt ¢
o] FAY3A AHEEE HhHolH(Rushton 5, 1989; Niemela®} Spence, 1993; Spences}
Niemela, 1994), &3] AF4Q HolElE & & o] GE WY ol vig) o 2 FAE AF
3= Aoz daA rhAdis, 1979; Volkmar 5, 1994). FWAAE §3 9& o]43 A=
A ey Foll B3 A7} Bo] ¢ SltiKwon, 19%; Park ¥, 1997; Kim¥} Kim,
2000; Jang &, 2001; Lee, 2011).

2 A7AR 2o B4 folS(Light trap) Rube 34 22 o 4315en, 2 AL
28 3 9d& A3 T, ®o] Wad F2E HE ARRAIT #FUAE E(00md),
Ethyl-Alcohol(8mf) 3 24H2mf)& E3ste] e T EHEQ HS47A% A7) €2
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EHY u¥EYS 259 £REY

Irll

2 e F'4 79AS l%ﬁ}ﬁc}

$4 Qe BT FHos 3R ZATE As zAbpein 10709 $9 28 4R
gaon, o] F 5744 E%"ﬂ‘“ AZAFAA, VA 5719 ERdlli= FEA FUAAS ¥
o}, 23 B 2L g0l ¥4 €& B2 WA & A$-E sty HEE R F
B3 & ghe FUT YATY, Eolu URE Ho] 2R3t o 9w’ HE Hde A
Bt ol HAF FAAE ZFHY AL AFFE, 53] AARERH B33 & 7 3
W) o] tMoon} Lee, 1999). £ 2Al4] A8 ¥4 22 44 F 2297 10€ WA #
B3 AT

4, T4

ANE $AYHSE 2UE FRo) RS £k APAUAN AR5, 92
YR oz BF F40) o]ddE £5& )7 (Nikon SMZ645) 274& 53 A3t &
z9 FREAL 93 FTT2AH G L TR} FEOE FNT FTTHYAY
of wet 3% L Assich

5 T3 E4

FAEHLS AP ARE o83 F thdEs #EE AFE UYL = AT
=M Naughton s index(McNaughton, 1967)8 &34, r:}ookz 2|4 Margalef(1958)2]
QHo)2d 93l F=F Shannon-Wiener Function(Pieloy, 1969)2 W33 F4o= A4t
3AoH, IFE A4E Pidou(19%66)4] A48 AH-3te FE3gth

1) +4=A( Dominance Index)

A= ] € 7Y 9erE 4%k ez 7 2AAFY ARG BEF oA
sol $HE oMAFTE AFAT oY A4S o8 FHEAFDIE JEIHHT
{McNaughton, 1%7).

Iyt
N

(nl: $3E] AAF, n2: oF+AFA AAE, N F AR
2) Z0HkEA)4(Species Diversity Index)

DI =
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IeAFH)T  Margalef(1958)9]  HHolge] ¥ =&F Shannon-Wiener
function(H)& ©]-&3t%h

hi ni
e - Ty, g Ty

(ni: PHA F29] A, N: 2 A5

3) £FH-EX|%(Species Richness Index)

FEREAFR)E F A F FeUE AR 219 YHE 2= AFEA
A gho) FEFE F9] FAo| FREA Hnz 34 Axsl g A Vepdd
o71Ae hEHQ A2 Margalef(1958)9] 28 o435t &3t

S-1
In(N)

(S: Z‘iiﬂ%¢{ N: ZF743)

RI =

4) S5 TAF(Evenness Index)
FAFEAFE)S & Age FX o g A9 HlE2A 2REY, o T4
o] FYF AEE Jehls A2 E Pielou(1966)2] 4 o83t AF&sIYLh

H.I"
log:S

EH =

(H: =3, S 234 F<)

A
Al

fe

23 9
1. A% ERd R T 24
B 2AAN AE 2 E 259 $4 o Adge F 1074 7F 2170704 R
th ARE 38 23} AMASFE ALY HCarabida) 63 1,50378 4, WAEHFHHarpalidae)

_62_



4S9y 53YY8 E

rki

59

8

A
Jim

6% 354704, 47 HSilphidae) 45 24071, Fold 8 7 (Elateridae) 1 30704, LEH|
HChrysomelidae) 3% 1471A), AANT] 3 (Tenebrionidae) 15 1074, AFFH
(Scarabaeidae) 1% 6714, T3 E & FHCoccinellidae) 1% 6704, W7 (Staphylinidae) 2%
544, A2 ol Melolonthidae) 2 271 A ATHE 2).

F 2 FARRA GG AAE 24+ D AAS

33 FCdE, %) ANASCRE, %)
w4 ¥ 3 ?{Carabidae) 6(22) 1,503(69.0)
A28 8 2HHarpalidae) 6(22) 354(16.0)
47 o 7H(Silphidae) 4(15) 240(11.0)
ol # 2H(Elateridae) 1( 4 30(2.0)
A FH{Chrysomelidae) 3(11) 14(1.0)
A 2| FH{Tenebrionidae) 1 4 10(1.0}
4:%-Z 7 (Scarabaeidae) 1( 4) 6(0.0)
F& 3 #HCoccinellidae) 1 4) 6(0.0)
whd7) F(Staphylinidae) 27 5(0.0)
A3 F 4 )7 {Melolonthidae) A7) 2(0.0)

AAAQ 4 MAFe S G (Carabus sternbergi sternbergi) 713713,
oG- B & (Hemicarabus  tuberculosus) 311704, SetE5 7 v | (Scambocarabus  kruberi
hallasanensis) 20270 A), w8 a2} S A (Carabus fiduciarius ssp.) 1874, WA o B4
W{(Darmaster jankowskii jankowski))7t 6474 A, AF-Z B (Carabus smaragdinus monilifer)
16704, &8 @ @ 4533 (Silpha perforata perforata) 233704, RA L&} LA HH
(Pterostichus coerulescens encopoleusy 20178, &AL 3 (Synuchus nitidus) 77704, §=h
RER D (Prerostichus raptor) 677042 718 Bol AP, theoz dopdes 4%
WobBal(Actenicerus  pruinosus) 30704,  AAER  AFZad AR (Misolampidius
chejudoensis) 10743 oAt

Rl SRLEAR L (Dolicus halensis), S+52& A Hel(Trigonognatha coreana), 73
E7M AL (Colpodes  atricomes), ARF-FEH(Coccinella septempunctat), F7ZF 0|
(Holotrichia diomphalis), ©.7}2. &3t 0)(Maladera okamotoi), '3 7 ¥Ho)57 82l (Nicrophorus
quadripunctatus), 737453 #l(Nicrophorus concolor), WNT.42 '8 8)(Eusilpha brunneicollis), %
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i
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£ 3 #AEEE HE & 24

3 EE A
B EY 5 Carabus (Isiocarabus) fiduciarius ssp. 187
(Carabidae) Darraster (Coptolabrus) jankowskii jankowskii (Oberthur) o4
Carabus (Parhomopterus) sternbergi sternbergi Roeschke 713
Scambocarabus kruberi hallasanensis Kwon et Lee 212
Hemicarabus (Hemicarabus} tubercilosus (Dejean et Boisduval) 3
Carabus (Coptolabrus) smaragdinus monilifer (Tatum) 16
Prerostichus (Nialog} rapior (Tschitscherine) 67
Synuchus (Crepidachylay nitidus Motschulsky 77
g 2 Pterostichus (Poecilus) coerulescens encopoleus (Solsky) 201
(Harpalidae) Dolichus halensis (Schaller) 1
Trigonognatha coreang (Tschitscherine) 6
Colpodes (Gyrochaetostiius) atricomes Bates 2
ﬁﬂﬂi&) Coccinella (Coccinella) septempunciat Linne 6
Fﬁ};ﬁﬂg Actenicerus pruinosus (Motschulsky) 3
AR Zd o7} Holotrichia diomphalin (Bates) 1
(Melolonthidae)  Muladers okamotoi {Murayama) 1
$7gd = Silpha perforata perforata Gebler 233
{Silphidae) Nicrophorus (Nicrophorus) quadripunctatus Kraatz 3
Nicraphorus (Acanthopsilus) concolor Kraatz 3
Eusilpha (Calosilpha) brunneicollis (Kraatz) 1
Lo b Platydracus paganus {Sharp) 1
(Staphylinidae)  Tudyporus suavis Sharp 4
Tenebrionidae ~ Misolampidius dhejudoensis Chujo et Imasaka 10
ol 3 7 Cassida (Cassidn) fuscorufa Motschulsky 4
(Chrysomelidae)  Galeruca vicina Solsky 3
Lilioceris (Lilioceris) ruficollis (Baly) 7
&FT7E % Onthophagus (Gilibon e 6
Searabacidae 714 thophagus) atripennis Waterhouse
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Distribution Characteristic of Coleopteran Insects
at Baengnokdam in Mt. Halla

Yeong-Don Lee”, Jang-Geun Oh, In-Bo Kang” and Chang-Jo Kim
Reaserch Institute for Hallasan, Jeju Special Self-Governing Province
YEnvironment & Park Division, Jeju Special Self-Governing Province

Abstract

This study was carried out to investigate the distribution patterns of ground beetles
(Coleoptera) at Baengnokdam in Mt. Halla, Jeju. Coleopteran insects were surveyed using a
pitfall trap one times per month from May to October, 2012 at different forest types in
Baengnokdam. Total 2,170 beetles of 27 species belong to 10 families were collected, and
the results were as followings. '

The numbers of species collected were 6 species(22%) in Carabidae and Harpalidae,
followed by Silphidae with 4 species(15%) and other families were 11 species(41%). The
most frequent species was Carabus sternbergi sternbergi(329%), the next species was
Hemicarabus(Hemicarabus) fuberculosus(14.3%), and the third species was Silpha perforata
perforata{10.7%), and fourth species was Scambocarabus kruberi hallasanensis(9.7%) showing
these 4 species account for 67.65% of total beetles collected.

In forest types, the largest number of beetles were collected in Alpine Pastures, and the
smallest number of beetles were found in Alpine Wet-land. Beetle abundances by forest
type were highest at Alpine Pastures and lowest at Alpine Wetland. In temporal
distribution of Coleoptera collected, 590, 456 and 414 beetles were found in order of
abundance in July, September, and August, respectively; with lowest numbers in June,
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Species diversity index{(H': Shanmon-Wiener function) showed variable change according
to environmental conditions. According to forest types, alpine pastures area showed the
highest H" of 0.37, but H' was lowest in shrubbery and alpine wetland areas as 0.36. The
monthly variation of species diversity indies showed the highest value (0.35) in July, and
the lowest value{0.17) in June.

Consequently, the species composition and abundance of Coleopteran insects were
largely influenced by environmental factors such as habitat variation of altitude, forest
types and seasons, and these factors affected the distribution patterns of Coleopteran
insects at Baengnokdam in Mt. Halla. The results of present studies with emphasis on the
spatial and temporal distribution of Coleopteran insects in Mt. Halla should provide an
useful direction in the future to establish the strategies of mountain conservation and
long-term researches under changing environment with climatic changing.
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B4 olPR SHE T EFEA

THF*, JeFE, IR, BRE
AFEEAAE AL, IAFBEANE BA38735

2

B A7e A2 @ 571 7P 2o deld ofElE FAE FkE oo 3t &
FEYE 299 olgshy 4d, FEHA L nYEHY SAL dopraA QAR
EGRA 2 ERAHE 2012 48R H 9€ Aloldl] BT T Aol A% o] & TR
g 402 #3959t}

olZ|E B2 P ZAAHE E9Fo] BXIa YUoer YRE AP EAL 1)
NAGER TR 2AA 9 B £AYRE 055g/ o2 BMIEE J|1E S FFAFL
A, QALEE 1.28g/ar2 $HLES tRHAZ dl ¢ B}k F5EL 50~ 71% WK
o, AHEEE Yo] 46~70% BHE Ao ol Fgro] ] ¢ ESEAE 7IAZ
AT}, FFAFE 07~27m/h HAR RAA 3 & Ao)E BYo

ARARoZ BT EY pHE LE 478, 4K 49322 wgton REHT AEHA pHIL
2 g9i-ER] A4S BYT HT A7 SR FE E 1445%, HE 11.33% A 27 FAH A
Z9e Aol 71 =T F ZA2FFe FU1ERHI ) ARATT] =092 ofF F
A AE BT FrENNEFE TES HEM 742 99mg/ked} 4.7ng/ ke ofl-¢ w9k
o A Fo| &gk v ¢ doton] JEHG REA 2gch Hi Po|2XPEFL &
B9} AENAM 72t 14.67cmol+/keH 15 94cmol+/kgolYIT). BEES] HT v)Fds T Fe
117.0ng/ kg, Mn 268ng/ks 2 Zn 59mg/kg, AENAE Fe 745ng/ke, Mn 25.1mg/kg L Zn
2.3mg/ ko] ATt

REARAA} ; Ak 064-710-7578, e-mail: ksh5251@koreakr
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gl s ZAERRIMH12E)

WEE Y ZARAHNM 493 FAF7E 9 FEo|H 2] JEGEL FlsA gt
TR S0, ALOs B FeOse 5400~7759% 8419 e Jehich ddg3
(LODZ 1226~43.88% WHANLH, I8} JARE Adstae 20% o13e s w9 Esich
A% Sz 7ol BRUAEY IRIAAT 1ESANG BIT, Bl 2 F2
T 2EUELS 747 17.00%, 2545%, 10.03%, 1246% 2 285% At ¥ A% o]F A
B G-/GHol= BT 1592 Hro 52 (WL C D % EAYoSIth #71 &%
AES B/FE H 341.1%929 G/GHolg w9 fASE AL vehyth

A&

AFZE AAY 348 gutze] & 93 shitdog AL ok 84a8are] 2%
th I 4% 153332%n¢] WA FEe AT 1,950m =T de] AAEA
it} UNESCO®l| &)3f gHejate A axida Azt 7HxE Qw2002 30} HEAR
AR 2 A4, 2007d0] AARADFILE FA R 2010d0] AAAZETLLE 929N
o e G7AY 30| ohlz AEAAE B3 HAE 4 102 E UNESCOAA A Ald=
FRARS o|WSHAM AAHQ RERT o) IS vls|of Pk Y FARAAGL 104, A
AL 6 E AAADTYEL 49} F 7R E AZsiol 319 BuA dges
RUHH 9 gerAld I3 727t FE oo ) old AFEEAAE ARG
Ardeds et TR AT AF B AE, BEGRel T ekt HAEE welk g
ZUEEH dezAE Fddtn gk

200534 7jEo g & AFE] dopdA 2 907kmio)CHAFE EAHE, 2006). 4 5(2004)
& dopA ] of 67%0l MFEhe 605kwe] FHELS 2 FHAE A1) EF
ol Bx 3 gle Aeq Bastyek feivEtdAYg EdRAlE JiQ dFd st 7
271 BREE AL AY E/bsde 7149 ARILE AP, R JIQ) a7
So o] REAHE £AHT BYEE o] ol A AFE EgzAE A%
AE 3oz Ak AN 47 FHIFE I Qo] =P o} =T
Qo o] ALEAFAE YA A7 =Edn § & ok

FEATLR000 Jshd Fehit AU FAZ FHY EA BHL05870m R
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ey 2% 4

oln

4z 229 £9

Alm

Husy ok sy F AT A4l o34 2000 PA) B3} o] Fof7 ARE A
A A & 71%<) 160,255m o)}, o|s} o] A&AQ] A B T2 AH] Fo| 9]
Fo|A gehite] HeA] BHo] ol Ak 2HY Al e AL A8 A¥A &
A, A4FQ T3 EFFY, 38 v, 2 A% 2 2 43 5o /5N %
o A3 fEuHel FE & e Hedol B Aol

T3 ekt e A9Fe 2o as g 9] Svte T feEltEEEdde]
ARRZ-o o)3hE FH 3dzhe) gk & 20100 1,141,632%%, 2011 1,089,383'%, 20124
11331690 8 B e ek 20068 749 AW B EQFEA A4, 2007d 190 AlHE
TUETY 925 A 2 A3 o7 g #4 Ut JE 20124 71 5Ok
2| & 2006\ 74530872l HI 66%7}F BelRth 53] oE)E SR #L HZ 2011dH
201298 ALQgne 32d F< O FAE 730 v 8 7 7k Bt

ofZ] & FAE FE A 970mel] AT Fepit gl 2ol ARt o EAF
AR TS, SALE Huh FESBRE AR GHENIAA ololdT BB
A FAre] HoUg F, BAIEAe) 4aZE 92 o 2 AREEe 48 A
A% 742 4FE EX3L Aol e 4 K7 w9A # 5 ok

€ A7 AT A 91 P8 B @8 R SR S U E S &
TR BEYY odity 44 JETE ¢ HESY 54 delrad 9330
Bt 2 ATE B3 HAErksAe) & o EYue 4R Ui el A8E
TEE oY E SR 7Y EGEA AeE mesle debit AHA TuEE AXF
F&L A% 712 AEE AFsed 1 B3] ik

A= 2

I h=R B

E2AL 2 ESAFE 2012 4895 € 99 Alold geiimh Yol YA ogdE &
AE2E FACE FYHAG AEAR AFe 27 1o vehRslen, A3E ® 13 2tk
EREE MLIEE dehile A4S BAE 10m L8 EGNEE AFsgen
7tE3olE AEE A v LA} +10mE YA REE d5ck FAEMe] ESAE A
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quelpaertensis) = 13t 2|4 AR fﬁ}iﬁ}—t{] olg¥o] 917] W Eo|c} AL =435}
7] 913 EFAEE 100cr 28 Ae 2 LF-E o83l HEE core samplerZ 35} 2.5
S0l dobrb] FE% 98 & F AN RS SeHE 2Ha] A7 BN
BE U92S AAY Fo] 298 A FE(0~15cm) % A E(15~30cm)Z o] &
g NEE AT FLAHAAM Y8 o] EdANEE HHdL, XA 3HEN 2
ol AEHT. EFudEE4 S A EHEE ARSI o EFS FA]
717 @31 2m A2 HA FjoL AlgWo] ol FEARAIA Easigth

a3 1. et B FAE 7719 EYAIE AFHAAH
e EY, £ ESAIR AFHAA, A of2lE 1000m, B : 9E]5E 1100m,
C: og]% 1200m, D : o8& 1300m, E : o]2]% 1400m, F : o2& 1500m, G : oz &
1600m, H : ¢12]5 1700m, 1 : ©]2]% 1800m, | : {25 1900m
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B34 042 SH2 329 BYEY

£ 1. ABAF A 2ix R HE

AEAR A e MR — g He o5
o2& 1000m A 1009 152864 38100
o] & 1100m B 109 152971 37766
o]g}& 1200m C 1194 153101 37494
o]2)E 1300m D 1291 153233 37217
]2 E 1400m E 1388 153289 36850
o1E] & 1500m F 1493 153705 36353
o] 2] & 1600m G 1587 154261 35924
o]2] & 1700m H 1692 155180 35224
o7 & 1800m I 1796 155912 35436
o€ & 1900m ] 1908 156171 35339
2. EA

1) ESEYA B4

LHUTE core method, YAIIDEE pycnometer methodE $-8-314) &3¢t} 3=
& SAHEES YAUEE o]&3to AR oH, F4AS S8 100ar?] core sampler
B RE5E&% 347)(DAKI Co. Lid)E AME-8t] A9 £78% (constant head method)o.2
St ERHEEE core®] T $H 100l FSES W3S BEFY TRo=
ste] 71 e BlE dehigith dEiAe FUEY 1052 HEHsld 500t Tall
beakerel B, Tall beakers] FHT-E 300me¥ 713l 30% FA3e2E 5mid 7 & 4
NCE 7198 A8 sfolA 7HEstdA /7125 2alsisinh. #Adsled a7 2ud
Y282 244 5% Sodium hexametaphosphate 10m¢E 7H8 F o 1822t IS e}
AFIEA @3] £ R o F Pipetted ¥ A EBAE o] &8t ER3Ach

2) ES3EY 4

E% 84 43 248 A EF ARt AR A2E TN T 2m Ao 53
B3¢ BHARE o 0183t o] BARYET: EF pHE B 3549 Mg 152
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BAMATA EAETEIN(HL2S)

3o £ 5 TR BmlE H7H O W3 pH meter(inoLab pH 730, Germany) &
ol3ted 23Rk A71AEEE pHE S43}2 B¢ 998 Conductivity Meter(CM-11P
TOA Electronics Lid,, Japan)& ©]-83t9 S 8tt EF #7158 T3 Walkley9} Blacks
OS2 TP FEYL Lancastery 2.8 2 BB A)|(Genesis-5, USA)E 0431 £4
AT Aadde EYANERE FUoE BHF o Keldahfoz AFALEA7H
(Kjeltec analyzer unit, Foss, USA}E ©] &3} FA3tk X8/ %ol&L IN ammonium
acetate(pH 70)8de E : A& HE 1: 1028 8o EY 5g9] IN ammonium
acetate$-9} 50mEE 7hske] 30€-7F JBE th A3l ¢oj qdS AFFELREA
(SpectraA 220 FS, Varian, Australia}® o]83d E439e) Fol&xsgge |
N-NH4OAc(pH 7.0)2 E2}3}1t 80% ethyl alcoholE A1 H g ¥ =% Kjeldahl Z534)
o8 NHY gas AFste A2an

3 BEFFESY 24

X-3 #ZEX(XRay Diffractometer, XRD)2 EFAEE AR AT IAEE o]l
2um ©]3te) HEE B2XZ] F 2ASYcE PhilipsAte] X * Pert-MPD System: AH3-3151.2
o, CuKadl# Nifiltere] o] X-4& o]&3alch. Reld HAELH 331 TP YERE
& dEA=YFE A R 7MEHE & 53 AdEsich XA #¥BEH(XRay
Fluorescence Spectrometet, XRF)& ShimadzuAbe] XRF-17008 AMg-3lglod, BEAgze
Si0 ALO;, FexOs, KiO, NagO, CaO, Ti0, MgO, PiOs, MnO % LOIZ & 117} A &oltk

4) EYTNE £Y

2mA 2 AEE EFE FHUE F AAZE AWAPhospholipid fatty acid, PLFA) 3
Bligh/Dyer first-phase extraction(Bligh} Dyer, 19598 & o83} mAE Axet At
& $% 3% oS Silicic acid column chlomatography & ©14-3te] $4247 32 £33
22 AAS F ANAE FHecE £E9E NS methylation*]7] F MIDI Sherlock
Microbial Identification System(MIDI Inc, Newark, DE)2 & A§bE A @3tk

AE EZHEE BAE AP At 2HARE ol &3t A Wdad A Ve, ¢
T¢e2 23t Aed PLFA @2 % PLFAS) MHE ulg2 Jeitkli 5, 2005
Rahman# Sugiyama, 2008). 13 $AT-& 150 iso, 15:0 anteiso, 16:0 iso, 17:0 iso, 17:0
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anteiso, 18:0 iso, 2% AT 170 cyclo, 18:1 wik, 1%0cycw 8, 17:1 0 8¢, ¥ F-& TBSA
10me18:0, 10Mel6:0, 10Mel7:0, AV 182 w69c, 181 wie, T 1610 58 AE A4
Ao opESAT 2SS AT 2R T AR EE A3 AT FFE HER
.

2% 9 1@

1 oFE S0 7739 EUYRY

SavElel EGEFE oA AgdE 34 AHRER g AEGEFSoil
Taxonomy)ell 9J3tH 3 AA Y E4S 12719 Eo 2 F/3IT o ogdE F4& 73
9 EG B2 HNEEEA 9F FHE EROEF Andisolsl] £} AFHRALH
(ArcView GIS 33)% o]83to] £73 ZAAHY EFFEE 17 29 Uehligith EYEL
AEGEFHAN A BRESo)) ESEL 2 EYo] A2z dad A9y A9, 4 3
F9 olEE B0l Ao] Ytdolth 1Y 28 BY Fohgo] RAAHE FHoE YA A
Agte FF olFR Yo WEDGS FHoE ENZOE #iH5o E¥XIET s
1000mell A 1400m7HA 8} 1600mE E9H%, 1500me EAE, 170meE 2%, 180mE 74t
T, 1900me $AR7F 25T YA 2ARAE AREHA SAEEA} AFEANHREH
3P 1000 m7AR) Z2A Bxata dglen o e BHHOEA o EAZTAEH 1100
EE29 YA v FLR7A] o] Frt

ZARHANA 71 2EEF ] Y& 452 A JA FIHAEZ v)F 5FA4
AL ol ofstd Hae] Jeg o} FA7EA Bkl wis) Ecfe] AW B F B2
v Eol Brk 53] RNt RIUT 9718 EANAM A5 E FAEH 9719
A= FEE QF V)RR Wtk W EYLRTE o] FFH o {78 T
o-¢ w2 FEULFO ¢ Yol B¢k AAHISEE vl RO # ¢ ITHNIAST,
2000).

2 o E 52 27 B4y 283 43
o8] SAHE 77 REY E&d 428 %29 2t aw 18005} 1900mel )8 1%

_87_



getitALA ZAAFEIA(R128)

It B 1.shp
100.shp
shp
&

-

iy

=Rt

oy

HYEH

2

E
Seaside shp

JARE B3R gAARA B2 A4S A% ARAFHT 27 vsERA
(USDA)®] 5ol o3 = 2t oJatd dAA oz vARtEo] e o= 4
= RIFES 548 2 e & & ok whdel 19} JAF 9A Tl ol
7o} Rz FHo s o] w3t EATE 3450 o3 A FAA
o] EAL A%} GE AL, 19 J& 47 AIRES AMEEESH, o] A9 A2 PIAME
GEZ FEHAUD F 520022 AFEE A3 Felvet HHES o] FEolH A
F5 EYL AAYER EREAGE Bud v gtk B ZAMIAE of2E S2 77T
g 2o] HARYER S 389 F3t ZAZRE 7|t ARl s0a 8 5 3
.

Ege $AYUsE dAF 2y ot gl e AxFTHS Lok weM LHUET}
a8 gAA IAY FALE dAR FAE AL A= Hebd Soil Taxonomyd A=
LAYEI} 090g/cr B} e ESS 33 ER] AndisolsZ #F3F3L JATHUSDA, 1990).
B ES A 54 AU} ul¢ R FFE0| ok EFFA Ui AR
o] vtth= Aotk ZAMA ¢ SAEE = 040~0.66g/cr 9T} Soil Taxonomy®l| 42| 3Hit
JE 7NES FEANZ O ZARAHZ & Aolzt gle] wig- Witk Hd SAHUEE
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ret

4E4 022 SHR 729 EYEY

ojn

0555/ci2 A FE002)0] Hud ASE AYEDS) Pz L4YEs} o]e FA%Th

2 ol E 42 7ty E€E AR

Y o E A
asoma ownoaz 5Y DY s3E oww o oow 7
A (%) (g cn) (%) (%) {cm/h)
A 7 3% 5 051 125 59 4 5 7 27
B 29 5 19 06 135 51 49 4 3 0.7
C 45 2% 29 06 128 51 9 50 1 91
D 4 32 24 05 129 5 4 4% 8 103
" E 35 3 29 040 137 7 % 70 1 15
F 27 4 2 04 118 6 38 56 6 7.1
G 12 5 3 05 124 5 4 49 10 19
H 24 4 3 06 128 5 5 48 2 41
I 66 30 10 *- - - - - - -
| 71 9 21 - - - - - - -

T ARAH AL I8 198 AN ¥ A2AH B

AN e EFY2 A2 BAE el Aog dwiAQ] Ede] YRALEE 2658/ ar
OlTHE 5, 2001). ZAIAY PRLEE 118~137g/ o WP B IALEE 1285/ ot
o|r %34'.%_159} aZ7AZ ol itk ole A F2002)0] Rud AFE AFERY 9
AYERUE o v AR e A4S RYrh

ER L 33E vl FFES GUESAE dAFLZ 50% v ol ZAMAY
FFEL 50 ~ 71% WK A EY B9 FIEC] 70 ~80% BAL o ¢ TN B
ZAA Y] B FFEL 57%0) A 1500me EXF A F3E0] T1%2 713 B4 e
sk

ERMIEIE ERED 4718 59 27 AAshe 24, Bol ARG 94 2
3717} AASKE 71744 SAWE vER Aotk whelhr] BAEEE BEYY £]/, B4,
g T A geklc) vAbs} JE7E 2L 48 ERL tlFTol J1 AaFFo)
27) Wi TEFH BFELS =AU 71El vk B3 Aol 7 A ESME 7]
ol A9l glo] A Fe] 2AAE OJFTHT, 2000). EAMA Y AHFETE 34 29~50%,
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AGPATL ZINATEDN(HL2Z)

B 46~70% B 713 1~10% HAZ 7ol g Bn dgo] 2 FEE HYor I
o] 7] Hi& EFEUE /1AL ke & = Aok

FFAGE AUNE 29 o] AZE Ushlie 222 Ang FeHe Aga/h)Z U
el ek ALY BELASFE 07~27n/h B2 ZARRH o] & Aolg Bk s
1000mel) X8 ARHANA 2en/hZ F4A 7} o4 4ok vhdel s 1100mell |
BAA A 07cn/hE 71 Woiew 19 T F4HE AT} 189S vy A F
1997yl i AL} W& EdAME EY EF0| SolstAT $HLL Sl ¢
ste] BpAG AT BT € 9727 S$HEne FeAsds ABEAE Ho
A gekov, AERFH FFAFd FRATE =086 2.2 W F98 Ao FHRIAA
& BT ol AEFH| BoA FFAGT) Hold Aolgke 3T OE Ao EYT
X, T5F, $AUE 50| ¥43E& vzt AZ4EY old g £71 vt Dasd

3. N E FAE 74 EFY I3%Y 44

olg|E Tz T HES} JEY EYpHE 47 420~5208 430540 W ATH2
3 3) BT EY pHE EE 478, AE 4930F TEHT} AEA pH/F ¥& 4949 73
#FZ HAT

550
BIE OAE

500 |

pH

450 |

400

H X

a8 3 ofg® FAR 73 E¥pH
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setdt o2l SR P EYSY

ol o)(1981)st 7§ F(002)0) R1g Feviet FHEF] #F A7 23] WT pH
55 Brh= we z2+g velyh whdel Shin(1978)0] H1g AFE v AR EFelA e 24
AHE pH 499 ¥ SAF & Btk S99 FARLe] 32 1500me] A A3 BRI AA
pH7E 714 wgko ], 1800mel AR E IAH A 74 sghrh 1932 4% F7ELs £¢
S0 go] 7EE 001de] 218 £o2 AAAMY EGFFoz 3t i 24
ARRYG % pH7l £& Aoz #ugdn.

AAEEE §4 F FAZ o] A7IE vehlid diAdez dReEd vagd.
et A7)AEET} 200 o)) A AL oulain o) ERFHE vehn A7
AZET) b 22 EdoXe 48 AFe] Afser BT 979 v w0
AL A% sEo1E Fgo) oAy whRojrt HIARET} 0~2dS/m]] A= F+F
3|7} RoH, 2~4dS/mE WA B 4FE F1, 4dS/m oY A= AEe A%
of FFS v 5 e VIERSE B3 JTHF, 2000). £AMA]S AV REEE EE 021~
1.44dS/m, AE 0.05~107dS/m HHATHIE 4). 0] Zo] AAFLE 2AA Y A7AE
=7} 15dS/m o3t2 €A% g gRIde ¥ AoE wgdnt

150

BIE OHE

100 |

050 |

Electrical conductivity(d3/m)

000

A B c D E F G H | J
HF X

19 4 o8B 542 779 AVAER

AFE EGE ST 229 dA49 F4EY FAZRE fdE {7180) Aftel
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Geit@Rs INFFEINALS}

o SRR E4 RS 3% o8 vlaty ¢ Erh AFAGY g2 fr1EYEL
M E AR dle AHESY A5 HEZ0] Z BEH T, XA HAH B ¢
T2 2 AoE 984 dvkel, 1981). ZAIAS] BF F71EREE EE 1445%, AE
11.33%StH 23 5).

30

BEE ONE

20

QOrganic matter{%)

10

A # x)H

I3 5. & FAE 79 FIIEHE

a2 1500mell 1218 FRA A S50} BARle] f71Eg2e] /M2 Btk FAAEL 4}
AT gAFAE Aolol] 1313 glom T Mg HAAP R AFzh7} gikon
o)} 2 Ao 93t {718 TFo 93 fAVIETH] & Fog ATt widd §
& 1800 moll X 1A HENA F71BE 0| 338%= w5 ket o)e dEA &
T2 Q1% RE 4oz Pd7EIt A=Y WEeg A4,

AR Y F FAPFS BE 035 ~ 089%, HE 0.25~101% HAANHIE 6). BEFE
i 1400mel AXg EAGNA F L@} 035% 2 7HE wtor, HESS 1AM
025%2 Woieh, vl #7183 239 FAAAA F A4RIFE goF A2 AS F4
& AL ug) dutdog 4718 Ho] oW AagFo] FopA e ol #7180
AN R Al AFIEA G- g AFe] 7] HEA S Bel 2
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NN 0EE SHE 7Y £YSY

2 BN ALTEE A et ¥ 7% 4718099 3 229 A
S =092 W 3 Bo 4BUAS LY

150
HEE OHE

~ 100
L
=
g
=

050

000

A B c D E F G H | J
HHFH

a8 6 oeE FIE T F A4

A9 HE FEIFTFE BES ARAN 42 99ne/kest 4.7mg/ke= ol 28
TH2E 7). 2 RIA7E e SR BN F8HA 48t A7 e FYel 2
A QAEFASTTE v wob FAATTHZ] ¢ 2] wEolth.

20
BEE O

20

Av. P20s(ma/ka)

MFAH

29 7. odE $42 7 FEINHD
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BEdNFs TAUTETN(H123)

B A743E 4 2000 BRI AFE AHEEG] HE FEYNNE RE 27418/
ke, HE 172mg/kg BT o 3] A= @itk #3504 AEAN 5 7158 9 &

Felibe o3ty EY pHe 7158 24F A/ AvHA 5, 1994). ©](1981)°]
et FAF FHAFAME FERIG] o7} Acka Hadta it £ d+4d) &
A3 B pHYS ABAGFE r=06472 vl oI 29 FBaA7) o1
FPATE r=0552 G A9 FB3AA7} A%

ZAA N BEY A #4 K, Ca, Mg % Na 33 K 0.04~045cmol+/kg, Ca 0.07~
0.69cmol+/kg, Mg 0.07~076cmol+/kg F Na EB4%~024amol+/kg, AEE K 002~
0.44cmol+/kg, Ca 0.03~046cmol+/keg, Mg 0.04~041cmol+/kg 2 Na E3%~02lcmol+/
kg HHAA/THIE 8).

OEE OH2 o8¢ Qa=

Shen So
i %
¥ &
L%DJD Iﬁ'EO.’:D

E F G
RN =

AEE D2 DE® Oz

‘;n =3
Zoe0 | iy
= ©
g 5
2 2

: i
Fom S0
o w

G H | J A B ¢ ]

E!Hﬁxrﬁ Eiﬂﬁxrﬁ

I 8 s AR 739 AFHGelR



BN 0EUE SNE FAY EYSY

A4 K Ca, Mg @ Nat E9F pHO 2HE 3A7) Jdew, JERT FE A 284
kol & Feko] Erhe Hurt JvhA 5, 2002 7t 4, 1984). B 472 ABA CaE Al
98 A§4 K Mg 2 Nagt E% pHste] AAFE 747 r=061%, =068 2 r=045'2

gt 2o JaAdAE Bk £ AV Naf A& 249 B¢ ABH K G ¥

Mge AEHT REA & FFE BAct AT 2 A72% 3 5(2002)0 Rug AF
T AHEGY AFAYolR B $ W 832 BT ol AEAFH AZAAM ¢V
£80] tgo g dojue EYEA wioleie A7Hd

Bl LAFEHFE EQHSEE VEllE 71 F8F ARZXN ESS AN 54&
714 & dgshe QQAjo|th. ol X FEako] 45 FELEAF0] AL EFY 550
AW FEE Bt 2 Eo| aXd FFE & Yt Y] © AACF, 2000). A
o B ol X R FES} JENM 22} 14.67cmolt/ ke 15.94cmol+/ kg0l ST
2 9).

30
BEE DHE

20 |

CEC{emol 7ka)

HE A

a9 9 ogE FAE 7Y dol2AFEF

girHog oA P HEHT REAN £& g e 2 d745 FER
o AEAA tha w8k A F002)0 BuF AF FFEFNAN TEQ) JolexBEF
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#RLATL ZAETRIAAL2L)

19.7cmol+/kg Bohe £F W& & Hon, 4E 158cmol+/ kg FAY #& Vel
ek,

4. o2& B 77 B vFd: §F

mEAR] e, E, %7, ofd, EEEE 5L AFAS YeFoln fYo) A
H AEe] 4AAA, F3AY, B2l TN F A JHA F44E Jepd v
ARe Sz 2HAA E, 97, T, ofd 5L BE3HY, EYRIIEHE) 2L 3
T §7180 Fe), ofd Fol BAEH APFAE gzt

ZAHA9] vl#A24 Fe, Mn, Cu 2 Zn 0N HQAS ©)&3 s7kgdloz BXgon 1
2#Z 719 109 Yepd Atk Co T2 19} JAF o] EE 1.29) 1.0ug/ks, HE 1.09 0.9mg
/keellem o ARdME EFEFH 18R4A AR

& &

TN (mgikg)
=2
Zalmalkg)

=)

=R Y

Felmg/ikg)

A7

a3 10. ofE) 5 FAE e vEdL T
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goit o3 SN2 TUY EYSY

RE9 HF vFPA TFL Fe 1170mg/kg, Mn 268ng/ks L Zn 59mg/ke, HEANME
Fe 74.5mg/ kg, Mn 25.1mg/ke 2 Zn 23mg/keol ¢} Mne EES AET e e Ael7} §l
101} Fe 9 Znd AEHT FE A E3kth Mn F2E HES} BN 42 96~473mg
/kgst 5.6~49.2mg/kg WHE Ao we} gae] Aot & FAeg vehyth 53] C D,
G 2 IAYddNE TERTD ABEA & % Btk Zn $FE RES HEAA 77
0.7~18.0mg/kg} 0.1~57mg/ kg HHAL™ 3d 1100mel] YA & BAHAA vhr & F
& Btk Fe g8 EES AEAAN 77t 38.1~3483mg/ ke 30.5-1625me/ ke H A
39 1000 mol 93T AX Q) BESNA Fe k& 3483ng/ke2 Bt FFRT} < 3] s
B JelsiTh o9l Zo] AAFA Fe o] B2 ot A T4AE A tlzr}
A28 99 FHOE JAHA A 4% A2 Y4Eh EFAA S Fed] &3l 2t pH
o o3l A5 pH7t Aol wlal R EAK e 37 PolX)A Bt B 47FS B
% pH9} Fe $Heate] A#ASFE =083722 S F3 Ro| AARAE B

5. ofej® 4R 37 B¢ FE}Y 54

AFE RS TN fAE AUIE ZAZ S 3lon A7t el
A717h 923, gH9de] get 859 ZolE 47 te2r] did B $Fe Bl §
¥ate A2 YA SUthSong T, 2005). HEFES 720 "M ZA 242% v EH
AT Y AFE FREEY F FEFEL dEW(allophane)o|H HI2AE FERE
2 ¢2iA Aok 28y e A7) 35~5mgl Fo| W FHYAR FAE) ok ¢
A2 gtk SN ES) HEFE AL EF ANGA, EF, suAd 24, 4718 3
A 59 22 A g8 aA 94L& ek §, 2008)

AEFEY FHATS THE FA5) Ashel XA FHEQE dAgh 29 119
HET UFoR 3 Fept oldE B2 7 B XA IREE Vet

g 1A Bz vie} 2o] 2l 1800me) [ ALY RE ZAR YoM Mgt 3
4771 78 F2oI e FEREL AUAA ¥tk AL FALFR FETY €F
22 42N AP VA SAREEALE v § ik G A4y
(KAIS0) T FHko|ENaAISEOs) Atoldld A&219) HE4EAEE Rojd, A4 AE
& FHbo|ES} ohg Aol E(CaALSLOs) Aol A A4 P EAEE I 7,
2003). 2 F(2011)e <3t HLELE 1000ms} 1200mel] $X)§ PPt 2L Bl A
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20, Cuka "26, Cuka

2% 1(A%). EE Sz 73 EFe X-A s

Al ELt 70 e el E 53 2 FEZE] AFHAGD Hug bt ik B A7A7
gte] zole 71427, AAEE, EYHE T B -3

30 st sj4o] Fad FF 20 4 E F9A FH AL X-4 A F3E A
sh= o] Basidy AzEn.

A H EFA RS AR AL Totar) Gste] XA FHFRAL AASFATHE 3).
3R 2A4L Si0; 1915~57.03%, ALOs 12.94~2358%, Fex0s 452~11.37%, TiO, 035~
2.72%, MnO 0.05~0.14%, MgO 0.31~1.35%, CaO 0.44~1.01, NayO 0.45~4.44%, K0 0.62~
430% 2 P05 0.12~0.68 HHHTh FEAFHLONL 1226~4388% B HoH, 19} JAH S
Aelgties 20% o)Fo ujf =34tk

F38482 S0, ALO; ¥ FeOs= 54.00~77.59% H9lel a2 yehdd. Shindt
Tavernier(1988)= A|FE F45S WFoE 3 ZEF AR AFETNA SO,
24.59%, ALOs 30.64% % FeO; 15.09% M 9leta Bagh v} ok, & A7 A7}e} vlwaha of
8 SR 7 EYY HEFLS HAHOE SO, Tl o ) Ax o), ALO:S}
Fe:0s e oF 20 A= v S 2 SiOE K20, NayO ¥ CaOE A|9J3tae &
AHog Fof FHe BYOH TO, P0s 2 LOISHE A#AF7} r=-093"20.2 uf$- £ 3
2o ZAFAE Ak SIO9F €22 9429 NaO 2 K09K= Z42h r=0.852} r=0.89"2
uf g felgt Fe] JARAE B

o]} o] Pt ofE]E TR F7He] B XYY zHgte] Bt fajE 2
BEQ FARE FAHAG Y #dE w3 REGS o s B3 A3 JERE]
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v @AH=E A8 dME F7t 248 AAST XN 3 B3 R Ao
gasignt

£ 3. ofg)E FUAE 77 ES SRR 2wt %)

E2 jg Si; ALO; FexOs TiO; MnO MgO Ca0 NaX0 KO POs LOT
A 4663 1294 878 175 006 10t 057 112 153 026 2531
B 4121 1611 997 182 010 135 058 038 146 030 2566
C 349 1932 1091 212 011 135 056 069 121 032 2781
D 3206 1616 972 18 009 133 101 108 133 039 3455
ge B 372 258 1124 18 014 135 047 0% 172 038 29
F 3101 1344 955 198 009 123 068 081 118 060 3898
G 3548 1583 911 172 008 106 046 094 140 046 3330
H 1915 1924 1137 272 010 100 044 045 062 068 43.88
I 5703 1557 452 035 007 031 054 444 430 013 1279
J 5562 1603 594 052 005 044 071 420 42 012 1226

*LOI : Loss on ignition

6. o8 5= e ESBEFH 54

AAA A K Phospholipid fatty acid, PLFA) 848 53510 Eg| g9 $48 274
g ¢ o J1E jdEbE R AME JhE HAES] A, FITE, 7lF F& 9%
4 9thBossio 5, 1998; Green¥ Scow, 2008; &, 2011). &3 EFINE Hrlsle TN
Eo] Awrdte] 23] Mg, WAFE, AV 59 #RFES FEE 4 ltkBossiost Scow,
1998). 2 47T REE WFeE & FAYH Zdelc

A2 AL o] &5 of2)E Fite e EYNE ERH &S F 49 veR)
Ak ojEE SR T ESHAES 2FFIAT, TEFSAATE, THAE, g3l L T
2T EXHEL 717} 17.0%, 2545%, 10.08%, 1246% B 285%Act WA v|AE B3 & A
T > Fgo] > WA > goF €2 e ATE By

IPFEAAFE CAENA 204%E 717 =oom FARAA 1258%E 2A velstoh
TFEAATL DARANA 218%E 7H 2o GARHAA 2027%2 Fov, BaFe
2 oA RYE 54 22X HAE, 30 B #2092 G F FARAA @4
11.84%, 1572% 2 3.69%E 73 &5, F, C, BAZAA 47 7.71%, 842% B 191%Z 7}
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E 4 YE FUE 70 EYVAE BX(DH : %)
T & agdgAE aFgEAAE AT =%l T

A 18.10 2416 1026 13.88 242
B 1803 2766 10.03 1348 191
C 2094 21.20 1055 842 203
D 14.85 3218 9.2 1135 271
E 16.66 2842 9.83 9,87 330
F 1258 25.40 7.71 15.72 3.69
G 1787 2027 11.84 1553 325
H 1392 07 82 14.84 315
I 1854 2633 112 1127 233
] 18.82 26.17 1137 1020 2.79

sttt 2 Ardsd agdaTa g AT =082 W {98 A 3
HHAE BR oy ysiA] EGuAEL FFRAE HolA fstrh AdA EXAAA: 49
$EHYR Bl oEAT YABEsRURE &4 $38 JehgE Pl JAEAAE
oA FHeE QFE Hole MeH AGolt). mety o]F AYde FFesd
g} A4 Fo k] EQn|YE BRI A O Ao #dHn, whidd A BAA D |
S JARE ME H&E ESNYE £FE BATh

2% 12¢] AAA APIFFE o8 oFE FIE 2 EFY AEH AtE e
WAtk B4 F9 o5 AX 2FAATEH 2FHIATG/GHYIE BT 159 B
FEG & AFL ¢ D R EAFLE 747} 20, 1.7 2 209 ¥IE Yeldlon o5 54
2 379 EY § d299gel & A4S ¢+ Sk

A71E8F AFXY Az SB)B/F) EXHEL JF HULI%FSH C D, E 12 JA
HoH Hgroh 2 &S Vet C D 2 B4R EXHEL 47 5005%, 4144% 2
456.7%2 W+ EeH G/GHI Wi FARE FEE Vel WA G D 2 EA A
EF F F7188E 22 vjdE0) ¢18 7@ SAYYEE & AYoE gugn 2
A+2# 771E€%EH G/G+ € B/FY ABAFE ZZ =091"7 1=084~F o] $- {9
3 2o FAAAE Rt
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Soil Properties of the Eorimok Restricted Trail in Mt. Halla

Seok-Hyung Ko*, Seung-Hoon Yang, In-Bo Kang”, Chul-So0 Kim and ChangJo Kim
Research Institute for Hallasan, Jeju Special Self-Governing Province
YEnvironment & Park Division, Jeju Special Self-Governing Province

Summary

This study was surveyed to find out the physico-chemical, mineralogical and
microbiological properties of soil at the Forimok restricted trail in Mt Halla We were
collected a soil sample at the Eorimok restricted trail during from April to September in
2012.

The dominant series of the Eorimok restricted trail by GIS was Heugag series. Soil
texture of the Eorimok restricted trail were classified silty loam except for some sites. The
average Bulk and particle density were 0.55g/cr’ and 1.28g/cn respectively. The porosity
ranged from 50 to 71%, Three phases of soil showed higher by the range of 46 to 70% in
liquid phase. Hydraulic conductivity ranged from 18 to 131cm/h, it Showed a somewhat
larger difference between the study site.

The average soil pH was 4.78 in topsoil and 4.93 in subsoil. The soil pH showed to be
higher at subsoil than topsoil. Electrical conductivity showed low concentrations by the
range-of 0.05 to 1.44 d5/m. The average soil organic matter contents were 14.45% in topsoil
and 11.33% in subsoil, F site were higher than in other sites. Total nitrogen contents of soil
also showed similar to organic matter contents. Available phosphate concentration and
exchangeable base showed to be very low contents. The average cation exchange capacity
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was 14.67% in topsoil and 15.94% in subsoil. The average microelement contents of topsoil
were Fe 117.0mg/ke, Mn 26.8mg/kg and Zn 59mg/kg, and subsoil were Fe 74.5mg/kg, Mn
25.1mg/ kg and Zn 2.3mg/ks.

The main rock-forming minerals of the Eorimok restricted trail were quartz and
feldspar group. The major chemical composition of the Eorimok restricted trail were Si0;,
AbOs and FexO; contents were ranged from 54.00 to 77.59%. Loss on ignition were from
12.26 to 43.88%, showed very high contents except for I and ] sites.

Soil microbes of the Forimok restricted trail were G+ bacteria 17.00%, G- bacteria
2545%, actinomycetes 10.03%, fungi 1246% and mycorthiza 2.85%. Distribution of
microbial group by using PLFA profiles were in the order of bacteria > fungi >

actinomycetes > mycorrhiza.
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45 SgB8AI7) B2 FRE J)FEHAASEY AEAENEE £455

Z1AAEE 20000 39RE 20124 119744 S$433eH 714Ate 2AH2E, a7
£ 2010149] 334C(FaE 94 3 1458m) R HALEE 201249 -17C(FEE 94
W 1458m) A, HIYNEES 100%, FAZAEES 0%(Fekd 44 AT 1,330myAc

A4 A budding dates)s )G A7) (leafing dates)7} 201038 71322 20114 tha
AT} 201230 = webAe A HAAY, FEEUR-e) W] vd we| 1 gl
o] zto]l& Btk o= 297 349 7|2Wse Y Fo] e ALE A BF
A 718 GG 71 B NEAUE, M, vl E, FuEuR T EFATIE o
J welAe B3S B, o]k 993 71Le BHY 20104 163CoA 20124 134C =
3 golfy) e Hug).

HEAD il g A+ AT 4L ¥F J1Fsel AREe £49 /94 RE
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*RAARL A3 2 064-710-7571, E-mail : kds3374@koreakr
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ATHALEE AW 715 074C F7HIGIIPCC, 2007), e Hi 72 o
15C A¢dte 71Fusidde $2 FddAN w9 534 dejuin $thKorea
Meterological Administration, 2008). F AAAA 71FHate] 717 & AR 2 A, =4
$} 508 Q% U715 ojasteay ¥ Frlo|W(Curtisst Wang, 1998; IPCC, 2007), 53
A A ] FAE Fol WETRY AT A8 E 22 Yok AEAFL 48] A
£ ugt F71H22 el d3EA, 489 g ge As 2 B89 25t MR
RIZkg gglolm(o] 5, 2009), A% AANRE 8 HEFTY FEAE € 24K, 2F
AE dEFE A QAL ERHE oD  UthAhas T, 2006 A F, 2005).

AEAFY g A7E dREE 37139 BEUHHES 539 ojFoAy BH d7EE
gy 2 AEFY A7) A & 1985), ARG FAYE 5o A7) W) a7
(¢l &, 2003), WL FH8IA 7] @3 A7l F, 2003; A 5, 2005), EAHAT EE ITF
F9) A 7] WE AR 5, 1993), T5-5A el B9 37| 974, 2008), 7
Szl Z o AEAEA WE dTE 5 2008 # T 2011), oXSieA R uE
A2AE R A5 7] 5§, 2001; ©] 5, 2002 4§, 2012) Fo] ok
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BEY 3 U AFE Bold AFH), SulddE, 84, IR, 32AE, dus
w7], &8, de7E2, a58%, dANEEUE, PR § O S8 AN
BEo) 4531 e NYoliD 5, 2006 ¥ 5, 2007). @it ofuAA G HELR J1F
Hgle] WE BRTLES 71245 A7} gol BEAVI AR AR F8A 3o
olo thE A&AQ AEAE RUHHe| Had AFel).

e & A7e Fekt ARG 715 HGAES AEARIHEE 2t BF
715dsld] e HJEgRAYet §& BAIA AAjEh
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kmol® HZHL 9,093.1haclth. 1966 10€ 12¢ WEFS FHOE F A=A} HA7E
E A5 2 ARHAL, 20029 1280 Ful23 JEARAXGo 2 A HA o 2007
3 68 7Y 23 AARAGRACE SASHA Tk SRIFER FAH| 319
2o TfFo] A #w 1k ne} UGS UERE FNIAGFIRAA HEEE
o s veiz Ao

GA ARG L FALUTFH (DA BEE, Y 1,280m) A FEH SALFHAL(BA
gz, g 1,700m)74A) o Sk} gEEtelti 2y 1).

a9 1. 2R (@ 94 BEE)

2. 7738 RAL

gepat JAR G n)7)3E 24817 Yl Bx7AE|(7]L, AUEE AM)E g4
uh2 & 1,330m(N 33°21'16.3" E 126729'53.1"), 3f4 1,458m(N 33721'28.9" E 126'29'51.2"), 3}
2 1,640m(N 33°21'32.9" E 126'30'30.8") 37) Aol AA|3}¢lct. 7]13HE4-E 20101 3EHH
20123 112744 +38 dolg§E o] 4314

3. A EA A3}
et GAAG S 2010 3EHE 20123 119704 AL A EAANE ZAME 2
Z

AR Ghel N 5 B5S Hole AAE 3oz /AY, A8, 24, 25, SHA Ve
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7 8 L ik
Taxus cuspidata Siebold & Zucc. 5
Juniperus chinensis vat. sargentii A. Henry EIIT
Abies koreana Wilson THE

oz Sotbus commixta HedL, vl
Primula modesta var. hannasanensis T. Yamaz. i
Tex crenate var. microphylla Maxim, ex Matsum, FEBUY
Rhamnus taquetii (H. Lév) H. Lév. FEdus
Betberis amurensis vat. quelpaertensis Nakai HulEEH
Dendranthema corearium (H. Lév. & Vaniof) Vorosch. gl iz
Pinus densiflora Siebold & Zucc. AR
Magnolia sieboldii K Koch stulg ju
R. yedoense £, pouldnense (H. Lév) M Sugim. ex T. Yamaz. | <438%

gz | i hallaisanensis H.Lev. el E

e Betula ermanii Cham. F14E
Thymus quinguecostatus Celak. el
Acer pseudosieholdianum (Pax) Kom. FEFUT
Gentiana chosenica Okuyama | g1sdw
Carpinus tschonoskii Maxim. A AT
Rhwododendron mucronudatum var. ciliatum Nakai 2gd
Prunus maximowiczii Rupr. AAEAF
Hydrangea serrata f. acuminata (Siebold & Zuce) EHWilson | b3
Weigela florida (Bunge) A.DC. FeHEUT
Empetrum nigrum var. japonicurn K. Koch A 20|
Cornus kousa F.Buerger ex Miquel AR
Viburnum furcaturn Blume LU

s | Hepaticn insularis Nakai A7 =2

(z];‘ A Taraxacum hallaisanensis Nakai &R

- Viola orientalis (Maxim) W. Becker ii'é”ﬂl“]'é‘;

Dryopteris crassithizoma Nakai 5
Elsholizia minima Nakai 4,
Bistorta alopecurcides (Turcz. ex Besser) Kom. JheEe
Saussurea gracilis Maxim. 283
Trifolium lupinaster £. alpinus (Nakai) M. Park AFeTAE
Senecio nemorensis L. T
Veratrum oxysepalum Turcz. il
Ligularia fischeri (Ledeb.) Turcz. =3
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Plant Phenology of Threatened Species of Climate change
in the Yeong-sil Area of Mt. Halla

Dae-shin Kim®, Su-kyoung Kim, Hyoun-Chol Kim and In-bo Kang”
Research Institute for Hallasan, Jeju Special Self-Governing Province
"Environment & Park Division, Jeju Special Self-Governing Province

Abstract

This study cataloged 36 distinct plant species prone to climate change that are found in
the Yeongsil area of Mt. Halla, and was conducted between March 2010 and November
2012. For the investigation, those 36 species threatened by climate change were classified
by seasonal change of vegetative organs(e.g. phases of foliage bud growth, leaf
development, >50% retention of autumn foliage, and >90% leaf abscission or loss) and by
seasonal change of generative organs (e.g. phases of floral bud growth, >50% blossoming,
and >90% blossom loss). Climate data, both temperature and relative humidity, were
collected during the same period. Regarding the former, the data revealed that the
maximum in 2010 (altitude of 1458m above sea level) was 334 T while the minimum was
-177C. In terms of relative humidity, the maximum (altitude of 1,330m sea level} was 100%
while the minimum was 0%.

The findings are twofold: First, the periods of bud and leaf development were closely
associated with climate changes which occurred in both February and March, For example,
for most investigated species, these periods were generally delayed in 2011 while eatlier in
2012. Additionally, these periods for Magnolia sieboldii and Thymus quinguecostatus were
earlier each year. Secondly, the period of fall foliage was related to the climate change in
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September in which declination of temperature was measured. For example, it was 16.3C
in 2010 and 1347 in 2012. Accordingly, the period of fall foliage for Prunus maximowiczii,
Carpinus tschonoskii and Sorbus commixta tended to be earlier each year. The research
indicates that future study is needed to examine and measure the interrelationship between
climate change and seasonal developmental changes of plant species toward the revocation
of climate change.
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by AR SEuRE vtES 2 2P 5o A8l Uy 9 O
2 Eg4oz AZANZ ¢ Yt 522 /XNE AAHeE €48 Far) Id& Ao
2 How, B¢t “E|UR e} EAURE CO, E452 Addoz gAnh, yiaAo] B3k

*EAAA ; A3} : 0647107480, e-mail : sch7129089@korea ke
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T4 INATEINL2E}

Aoz yeht YAy A28 A9d JAsks § 2 7INE g3z o4 Ber)
A Aoz Held.

A &

A8 olF FHAE A F71 A AE 2 Afd we &4 F 99T 349
BE9 Ao 0f7] F9 CO, BEE AE F7EA U7l F O A 1850039
% 280ppmeo| A2t FHHTE o)F A& Frletd A= 3945ppmeol = (2010 7)1 <
A AFU7] ZAAE 2E), o2 JA7F7ie ZAEFY JMESE <3 €O, WE
#e A&Ho 2 F71E AL WRITHIPCC, 2007). AT-&dsle] 9910 5= o] Asfets
(CO), HIRHCHY), °HIFALND), FAESNGAHFCs), §E8H(SF) 5 85t
ARG AH3}A Aveo] o)) $o.2 MEET chCiborowski, 1989; Ramanathan,
1989). 53], AFLH3S ¢k 60% o] QO F AYE £ W, @AAFAY Fh
¢ 2 Age ATFHIE 1FAE F4 29 F shigln @ & ichGiborowskd,
1989; Rodhe, 1990). w2k t7] $4 CO, ¥=& A&7 o2 23 4 gl U ¥
83, 4Ee] FFA AEE o]8F CO ATl M SEAHY diF Fol| sholth

A5 AN S B8 )Y) T4 COE FF - AR dNF CO B
€ AR 98 . 53] 354 g4I O, F5 % 2FL oY) F €O AL 9
F EFFQ $¢ F9) iz AREIN Uthlaclay, 2003). 759 @i F5 L ARFL
41, FuA7, A% A% 5L EdE FPs3 lthE9 ¢F 2000, Prakashst
Lodhiyal, 2009). 2#u} o3t 71E¢ Wge RS dajste] B4t} 5= o=l
97 e ¢y ugg gtk dhEd, 289 FAY EHE BEF O FFFY
242 HHgFelxn AFF HES Bel AT A gevhe FHAAM fEsivdn &
¢ gk gEth, 489 CO, 758 o FREE, VBARE, FEOlE A&
FE 3 o] Aesta A AU S99 tE AEAY F 1Y, 447
F e 7EAsEs 4 5 Yo 1 dre aga & £ Yok 0BT 7= A
A9 FQ $E3} 2ASF 5L UL 0, 1 5L #WrhHow(L B, 2012
A F, 2012, 35T AES g E AP CO FreE £ BAagTUeEA
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HEE O 8¢ D2 1789 7] 5 €0, 84 538 9 42 0|29 %89 gy

9 7HE g u THR §, 2012).

uehy & A7 W) 39 00F &AL ANE 4 e 58 JEsaA A
FADd) de] B¥D Qe 9 2E 17F(EEX 25 1133 494 2F 65)E B
02 FPAd T CO, FFed FEoIE LS AT

Ag L 4y

L 4EA4s

B A7dxe 339 45 e 485 454 nE 1153 948 1T
65¢ ez ZARMEY. AR s¥8o2 FEAWNT(Castanopsis cuspidata  var.
sieholdii Nakai; DBH 40.3:6.5cm), SY-F-(Cimmamomunt camphora Sieb; DBH 12.4+0.5cm),
& (Elncocarpus  sylvestris var. ellipticus Hara; DBH 11.3:04cn), TWHF{llex rofunda
Thunb.; DBH 95¢0.3cm), 85 (Machilus thunbergii S. et Z; DBH 30.8£3.7cn), H7FAIL
F{(Quercus acuta Thunb; DBH 35.0£55cm), 7N7FAvH5-(Quercus gilva Bl; DBH 5.8+0.7cm),
Z7M VR (Quercus  glauca Thunb,; DBH 26.0£20cm), 7HAYHF(Quercus myrsinaefolia BL;
DBH 25413.0cm), F7MAV(Quercus salicina Bl; DBH 28.9+2.6cn), F3 31T (Ternstroemia
japonica  Thunb; DBH 118£26ecmE, YHEAH FFoE  GHUR(Prunus  yedoensis
Matsumura; DBH 14.9424cm), A58 W-5-(Quercus acutissima Carruth; DBH 29.2+9.7cm),
B2 (Quercus dentata Thunb,; DBH 23.2#4.8cm), AV (Quercus mongolica Fisch,
DBH 354#64cn), Z3S(Quercus serrata Thunb; DBH 275+19cm), E|U}E(Zelkoun
serrata Makino; DBH 14.6+6.0cm)E 43130t 23l AHEg d& $R9 A5 2
A S RE xEHo] AARE B 9 FAN E AZo] Hxdta U dElY U&
AAstd ABAEE ARSI

2 CO, RAEH TEolE 589 53

CO, 173 E(Photosynthetic rate, A}y 293 CO; 7k E4FA(LCpro + Portable
Photosynthesis instantaneous transpiration efficiency, intrinsic water use efficiency, %
w2} System, ADC BioScientific Ltd, UK)E A48l A3 9on, 4S4(7~99)y &
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BAHATL ENATELH(23)

2 2 23 9ARE 1A Alolo) $33LH, 7]F AT (stomatal conductance, gs), F
H&(transpiration rate, F) S5 7 ZARIIT COE 4m 50]9 7] 4HUE AL
43519 9 AWE FULPE 3019 FFL 20w m'E FEEPed, A W O, ¥
=7b U719 COp B2 HIEHAT 45 98 o Avld EHch AW &9 de 1087
500umole/m/s2 A7) & 1,600umole/m’/s2] LIFL 15 HHOE 587 ZA 3
H94E CO, THES A9t 221 §9ET CO, 2FES viEeR 4 AE 3
€9 99 AAAFE o188t FAAF & CO, A ES HE3Yh FEolE
< WAA FEol& HE&(intrinsic water use efficiency, WUE)® <ENEE
(instantaneous transpiration efficiency, ITZ &34 Jvehlisled 744 713dces}
F4E Y CO, TREE &85t

3. FAEA

CO, ZAEAVTH 71FUEE(g) T FUEE It 43 3 A4y I784e o
FA A=t} 7 AET A4S ARG ZE FARAL SPSS BA package
(SPSS Inc,, Release 7.5)8 °]4-3+5t}.

1 CO, 2FEY FT M

AFA Gl g} BEST v FY nE 7FAEA 28 1EH 394 1T 6F)
T OAeE CO, 2 4% FUAT FFAEL ZHEN(TE 1), FEA nFo] I
A BERT T Egked, 2o wel Wi 450237 ~1482mol/m’/s)9) Aol HE
. 24 B8 UFFEAAUE, SUER, g8e, VR, FEUE, 7P, 271

UR, JRE, 37 UR, 036 E Zo) mke} gk 3u)(3.29~14.82umol/m’/s)
9] Aolg HYom, AR O E Fo vIF 453 Fof AAHE U759

002 1A% Y&¢ AT £ Sk 23 5UF, BUR, S7RIUE, A7 UE}
Sumol/m’/s oV3e] F4848 HEon, g2y Fuhly BE/AUE, A} 5~7
mol/m’/sZ, 7MIUF-9 FHFEIL qumol/m’/s ol3ke] WE F48E Ryt YA
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HEC Y 82 25 17539 (7] 3 C0: 85 58 X & 0|89 €89 HREY

D8 6F (VR AeduE, 92UF, AZUR, 23hlE, “ERgNE SRt
14.05umol/m?/s2 53] Egton, A-eEuhgd “ElUR st 5~7umol/m’/sE, LR,
AZVE, 237} Sumol/m’/s o8k ¥ F4gL By

C. enspidate var. sieboldil -
C. comphora 3

E. syivastris var. ellipticus

0. glauca
Q. myrsinagfolio
Q. saficing

T. japanica B Evergresn plants

@ acutissima 3 Deciducus plants

0. dentata
0. mongolica B

Z serraia

0 a 8 9 12 15 18
Photosynthetic rate, pmol m? s

I8 1 89 2F 1752 SR QO 39 F o 94F $PiE

2 NF3ART S SAHEY 7 v

27 N1FAEE(g)S} ZMEEE FYIEI} 42 047mol/m’/s9t 349mmol/m’/sE
#qd 2% 17% Fo 7 w2, 23970 42} 0.03mol/nd’/s9F 0.39mmol/m?/s S
7 @A e 2 2) 23 A 2F Fd B& 0, 2HEL BYd 7R
e EUY Ogos & 7FAERY SNES Yo, 22 0.29mol/m’/sst
3.M4mol/m?/sZ e}k

3. ¢Eol8 &9 7 v

Y TF 173354 1% 153 994 25 63)7te] WAH +E0) S A E(WUE)
Y cHFNEE([ME S EHEY, Sg4 nEo] 454 IR HAubgoz woton,
ol met ALY SR EREL O 5~6u]9 Ao|8, SUFAELLE 2589 AjolE
WERRITHE 3). 9A WA FROIEEES Y4 59U e 92uRst 3
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€. cuspecirta var. sieboldii

o myrnmﬁf.rn
& saticina
T, japonica

Q. acutisiime

Ewergreen planls
" Daciduous plants

Ewrgrsarl plants
Dedduous plants

T T T T
LiF 4 0.3 04 0.5

Stomatal conductance, mol m* s’

T
LA ]

Z}+ 196.4umol/mol, 149.21mol/mol =

umol/molE 7} Wt #7154 3
ojde] =& e HYloen, HEA
Ql GRS dmmol/mol ©|3H2 WA Vet

stem, thE
444 ¢

0

=T e

NS 175L ez # 37 T

3

2
Transpiration rate, mmol m? 5™

AEZ(A)} S4-E(B)

Y9e-EEde g9 g¥UFsl 317
2 B e} 23571 9mmol/mol

23 AR AT, 230 9N £3

€. cspidata vat, sieboidil
C. camphora
E. gpfvestris var. slfiphens

160
Intrinsic Water use efficiency, pmol mol’

B} 100

09 3 99 22 1729 WAE $ESEL(WUE)S
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HFe XY 22 23 1739 Q471 § (0. 8+ 54 % +& 089 289 HIEY

aF

A& FPEE Foo (O FF3L R71EE A3 FHF2EA P4 g
@ gdol A4FQ 48 A Ark A4E 29 0, THEL B €L AF
Aoz gdgitky & 4 glom, A8 PP HrhEle NEER FRIG AFAY
of dg EXsx Sie &Y 2E 173354 18 159 494 2F 63)% e
3 CO, A 93 duAT FRAEL AW or FEAY w20 YA BERT
o2 A Vet

g A% CO, F4%E 49 A=Y 713 84e FHE o} AT W,
AEAR, 455 2 8o 22 4829 34, Y FUdAA= AAY A%, 453
ol dHNE A dee werh FEY FEES JEN ¢#FERTY § 9 VT B
o QO F4EE RASR olAL 4HY FFE0 AZFoR IS Agd g
= & Pyl v ASH $EEL 98 AE FAY £ AV Wtk 2 2
E 7% Foll FuFad 5EFAIR, /AR, MUY, SRR, ey
), FRUER 13, SURS 15(EUR), Aolg 13 EUR) o] Zumol/m’/s
o249 Q0 FF&E Uil 53], 3R 4EL duinA g ¢Fun 94
W BAS A on, 4% Aol Hud AHME & Ye A x
Re] w9 ojage FbRRvl $-3Ee Aol dibgelci4, 2007). ol#§
FHAA ke e 2EFA T HE 584N CO, 1R E #A vehle A
< 99 Q= dnen & 5 Utk

33, A5 FFAME FANETL YE4 #3dMe $EUEI 4 1480
mol/m’/s$} 14.05umol/m’/s2 Fol EHALE fl7]Fe) 005 1A4sT QLS Folg
T Uik FAEE d4 B/MUE 2o B HAL A e v £
FLE AFE, ¢ Fo ABSL om, AFe AP e EH EFINE
A7AAF ¢ CO, TAHEC /1 BL o2 n1Y u Yrhe F, 2012). EF U4 &
FY e A A8 Q, ddd FUE AP e Al Az
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ZNAFEINI2E)

2 %ol AAEn ge £Fo2A 84 3 FAITIRY FA CO, 2AES
2ok FEURE 69378 99714 10umol/m’/s o14e) CO, F54S Hod, B3] 6¢
o 7} & FPHELE B9 ERFLE gFY COE e AeE: R1udg H
ALkA 5, 2012).

CO;, TELS BPA FHEAL L&, AdEE, €O 5% 59 #3807 dE9f 71F
ATE, 38, 71372 W CO, T2 53 #¥o| Stk JIRAEE(g)E 71T AR =
g Jeple AR BT 4L 2Rd DHA Bdss QAoltHAllent Tr,
1990). CO, THEFH ZNE Ex= 7|1TACEe #d4S 2337 Yl AR
ANE 3, 71BFAEEY FAE BF CO, TREFY #AV} 14 IJAHLE g 5
JYTHAH 4). &, FUHED O, TAETY FAE y=02331x-016 (*=0897)L.8, 71T
AT CO, 2AEHY BAE y=00273x-00616 (*=0743)2.2 vpehd 5= A9tk

4 10
- "Tm
i o
T 4 - 0.8 "{:=
s 31 y = 0.2331x - 0.1694 g
g R? = 0.897 L op
£ c g
aj‘ =
g 2] L o4 §
5 . E
5
& 1 ¥ = 0.0273x - 0.0616 - 02§
g R?=0.743 s
= L 00 2

D Ll L) T T T

0 3 6 9 12 15 18

Photosynthetic rate, wmol m? s

a9 4 89 2F 7% 3 FRYEY F08(0) € FFELH 13AERY IAEY

etdoz ABL JdM 71TE B3 €0 F4d HO W&o dojus, o 4=
A CO, ¥ Bl £ 80, HOE ¢ AA Auakea ¥t BE G 482 G
AEHY $Eolg fgo] w1, dikEd wig) UdA 8o H L s£Eol& &
=1}, Hamerlynck$} Knapp(1996), Pefiuelas 5(1998)2 %2 7|ZAEEE F& G0
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HEC 44 22 33 1739 047 $ €0 8+ 58 X ¢ 0|89 289 Haiy

£ 5142 dZ9dy Busified, ¥ 7R w2 sEolE Aed Y ZEUE,
By, Adug, £330, R, Py 52 AEeE Y JI3AERY
Z4ES el z Qloh. HEe] 2EYAE B HBE 7Fe] BN UfHeE FiE
o) A WolAA HH o2 <3| YAHE FEolE Tl TV IS RY ¥
ATt

o ol Aol e AL W2 FEolES F 2 R B2 9
n)3 qEolg E&9) &I WS AUALE 2 %] Az Ui Yo 2718 9
mATHA 5, 2004). oA 2 AN FHeE gL SRR BEE BY HEE,
AT, davy S8 U, TR, FTMYE, AU o dge) 2
3 Aez Az

oo} AAE EUE AFAGd de] EEHL e Y 2F 17539 B8 +F
dre TR GEY sEdAe SEvET e F9 HE O, Fsol
E2 A0E Ho|n, 7|3dE gleAtddAA 7AA7 s AR 8 = itk 282
SEUR e €O e AdALE BAR, YAl ¥ ALR Alese
B WEA Y A2 A9e) 4k § 2 7HAE OAFHLE HEY et IS AR
Bl
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Analysis of CO; Fixation Capacity and Water Use Efficiency
in Leaves of 17 Broad-leaved Tree Species in Halla Arboretum

" ChangHoon Shint, HeeSuk Kang, YunHee Yang, Chul Soo Kim, Soonja Oh”
and SeokChan Koh”
Research Institute for Hallasan, Jeju Special Self-Governing Province,
UEnvironmental Research and Education Institute,
Department of Biology, Jeju National University

Abstract

The CO; fixation capacity and water use efficiency of leaves from 17 broad-leaved
tree species(ll evergreen and 6 deciduous) grown in Halla Arboretum were measured
using a portable photosynthesis analyzer, to examine which species take up CO» most
efficiently. In this experiment, the photosynthesis rate(A) were generally higher in leaves
of evergreen plants than in leaves of deciduous plants. Of the evergreen species, it was
highest in leaves of Castanopsis cuspidata var. sieboldii(14.82umol/m’/s). Of the deciduous
species, it was higher in leaves of Prunus yedoensis(14.05umol/m’/s) than in leaves of
the other 5 deciduous tree species. Intrinsic water use efficiency(WUEi) and
instantaneous transpiration efficiency(ITE) were high in deciduous plants when compared
with the evergreen plants. The WUEI values were high in leaves of Zelkova serrata (196.4
umol/mol) and Quercus dentata (149.2umol/mol), while the ITE values were high in
leaves of Q. serrata(9.9mmol/mol), Q. dentata(9.3mmol/mol) and Z. serrata(7 5mmol/mol).
Consequently, C. cuspidata var. sieboldii and P. yedoensis may be useful for the evaluation

of CO; uptake from the air in roadsides as well as in urban green spaces. However, Z.
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serrata and Q. dentata may be valuable under water stress conditions with their tolerance

against water stress.
Key Words : Photosynthetic rate, Intrinsic water use efficiency, Instantaneous

transpiration efficiency, Castanopsis cuspidata var. sieboldii, Prunus vedoensis, Zelkova serrata,
Quercus dentata
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Z W7 F CO; ¥ 589 vinEA. dIdTE ZAGTRIA 1157-68.

ezl AAE, S, AA, BEW, R, 4R 012 AT R FUEF HE
9 t7] F CO; H5 T ving. =8I A 21(1):89-%.

&4, A%, 1P, TAF 2012 AE, FEUR, uF dedA d84 3¢ §
CO; E559] vl B4, {ZFHAEE A 30(2):98-106. _

ZEZ, el 2000, AR A FEO] Aol WE BAAY E F4F AR F28H
)| A] 14(3)175-182
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F 7 A 55 ¥ (Entomosporium leaf spot disease) AW A7

ARE, A7AY, ADE, 28, FARD, AP
AFERAAE FATE INFEEAR S SA 873,
3RV A S AT

29

20009 FuHLe) AFAYS] FIAN U (Photinia glabra) AW EAN Entormosporium
mespiliol A HRHYo] hF TS HZAA A7t ALHR ok kM & AF
= BAEN} 52 AAAE B BANS AP Aulrtel HFHR 1A
. Z9E AR v % F FPIE HFHWee  propiconazole %
pyrachlostrobin 2} A Zhzh WAEH7} 986~100%9 BI~W%E o}F EA Vel
o, thiophanate Ao WAIZV} 76~78%2 HlwA YA Jeldn, =g
propiconazole A FolAe WA AL Fesht F7MUE ot WY F 245 I3
7F Ve

A&

B - (Photinia glabraye L& A3 YEBYETE S, ALEEE 528 A
TE 3 9RAY9e FHCE AHE A7 w22 FFolth I8 A HHS 5
oli B3I &7t om RUL FHYL2A Foo] FEHAH 73R FiL o
g% FU7t Ao dol A2 v de 9ol E W F2yo) E7] Wi TR

*RAAR ; A8} 064-710-7480, e-mail : sch7129089@koreakr
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3 3hthol, 1983).
F7MAIU- A F-H % (Leaf Spots on Photinia glabra)e E7 AU ] WAlsl:= W

2, 4T A7 F ASHoE AP 4ES doA FAE HYsA sl UFe v
A 71X A BolAA v F, 2009). o]FE Alce] Y F Qo] 94 Yde] L
He) 22 ol o vehted UFd 4 £ e T Wyle] Hu o)d &
< H{yEo] ME FAWA EFA T Wete] Yeidt. HAdde YT dolgle HE ¢
3 71, 283 HE 99oA ALS Ja o wukgje] g BAZAE ’\HE b=
12 Hgee] grf. EAXAE vl el BlEd oa dutso] A2 U dE s
gt WS $5E 7HE7HA ASHA dEFeE BAEAE FAs AE S wES.

Wl Entomosporium mespilio] gt AFHW (L 1)L vl }5-(Eriobotrya japonica),
Z 7 I5-(Photinia  glabra),  THAFAF-(Raphiolepis  umbellata), 715 (Rhododendron
schlippenbachii)®l] 4] B 1% {tHSeo &, 2010; Seo &, 2011; Shin &, 1998; The Korean
Society of Plant Pathology, 2009).

I, 1. 89T Entomosporium mespilio] &3 /AU, ORIV H3 € B4
A : 37 F3l, B : AU 98, C ;¥ (Entomosporium mespili)

7 UROM H2 ARHYE gzt EaEded, 9 dsizt TAEHE A 4
BEd F3Ee o] ohdzt AujA HA] Az FsjE F= 5Ho| AthSeo T,
2010; A 5, 2011). =3 AFAGY T AR FS ZARAY AA 9] Y77t 2
Bl 49E 3% AH2E 2).

91%91 3% E mespilicl &% AFHE WA g Rurk glovi(Cobb F, 1985;
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ENMAUSHEYY (Entomosporium leaf spot disease) S H Y &3

Lange 5, 1998) #A7HA] oA =

r1r

H b 7} e ARt wetM & AFeMe

47
AFzoA 7R FaE F1 e F7RAUFETEE BANE st BAY
7ot 250 7l9=2zt & APS "é‘*To}%E}

< AHsla AufE7tol] FAHE B

29 2 SRR o7 TR e 87

AE R EY

1L ARER 2 AFAR

FMAIATEY A AZE 201249 4€ 16957H 49 309714 15 HFo 2 33,
20123 7€ BYFE 8U1U7HA] 10¥ HHLR 235 AARA] 4HE FFe] F7tER
A A2 AR st FAZARE AASATE ITRIUTE 6~7348 S ol &3t &
A= thiophanate-methyl WP70, chlorothalonil WP75, propiconazole EC25, pyrachlostrobin
EC2 & 4F3 FYA hyponexs 247} 5004, 1,0008] 2 &8 ]t

2 FAAE L FHERA

S7HT AT BAGA AdE FAE F 5@](201%4 49 169, 42 249, 49 30
d, 79 239, 8¢ 1¥) Aslgen, ae A7 157U 39 59 797} 89 8Ye| A}
Atk FA= G EF7NE ol 88 do] FW Ao ko] BE uf 71x] FEI A¥3
Atk E71 AN E 4 AT F 4958 F 408 tiate] ok s
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PEIMAT L IANARRDN(12E)

F7] 4YoAE propiconazole EC255 Aslaed 3oEAx2Ex58 F 3082 oA He)3
At HALTE o|HPECIEET/AALG 002 2ABIGL 48 HE A 2A}
stk

2% % nF

FHAEETEE HAE A A G4 F 2 2 F7] ANPAM =R
propiconazole 3 pyrachlostrobin®] #AEF7t 5008, 1000w Hz]FAM 22} 986~
100%%} 989~99%2 &A Jelgton, thiophanate methylst chlorothalonile 2z} 76~
78%9} 82~88.7%= VFEPGCHE 1, 1-2, 2, 22). 28U &7 A1¥dXA propiconazole] 7T
dAe 49 2RAY T F a7t vdele Aoz 2AEC F7] HAARANE A
Stk

Cobb 5(1985)}& photinia 5518l chlorothalonil H&Al WA &7} 480 ver
W3, propiconazole®] 7¢ WAEIE 53 VEIRAT FaEde] AR Cn By
313tk chlorothalonil Biu}F-o W45 Entomosporium FF-S ¥ x WA £3}7) )k
2 B35 tHChandler, 1967). ¥ 4% 23l A%E propiconazole Aol A a7} @A
3 AL Cobb 5(1985)0] A4 fABKY, WAEH= chlorothalonil A2)FelA $-4=351c}
T Agst g2 PdE B 35 22 HANEE 2N 38R el o)FoARer &
Az g, ez 5009 A A9 10000 A2 # B PAEAL vty
Looowl = He)she Aol o &&AR g Vet

% 120129 £7] F7HANMRRFEE RARA AR Z23(500u0)

o _ RS SR
A3 9 (o e 5 0 | P
GRYFZEEEY FHABY) 531 0 47 89 | 887
EAE e dolE FA0%) | T 5w | 0 9% 189 | 760
aMEemEE sy Rl e |0 ] 5| 11|
7z Q(sjet@ N FAR%) 561 0 5 09 | 989
..... = e o s e

_14_4_



EAANY2 2L Y Entomosporium leaf spot disease) Y HY A3
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gEMepe TAYFLIN(12T)

A 47 Z24E S & of TRIUREEEE BAE 998 propiconazole
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AU E 2 Y M(Entomosporium leaf spot disease) $HY A4

Efficacy of Fungicides for the Conirol of Leaf Spots on Photinia glabra

Chang Hoon Shin, Kyoung Bum Kim, Young Tak Kim", Hee Suk Kang,
In Bo Kang” and Sang Tae Seo”
Research Institute for Hallasan, Jeju Special Self-Governing Province
YKorea Forest Research Institute
FEnvironment & Park Division, Jeju Special Self-Governing Province

Abstract

Since the late 2000s, a serious Entomosporium leaf spot disease, caused by
Entomosporium tespili, has been found frequently on leaves of Photinia glabra at a
nursery station in Jeju, respectively. Studies were conducted to select fungicides that
would effectively confrol Entomosporium leaf spot. Among the four fungicides tested,
weekly foliar applications of propiconazole and Pyrachlostrobin effectively reduced
disease severity on Photinia glabra showing control value of 98.6~100% and 98.9~99%,
respectively. Weekly treatments of thiopanate methyl were less effective. Propiconazole
controlled the disease, however, it was phytotoxic to P. glabra.

Keywords = Control, Entomosporium Leaf Spot, Fungicide
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75% 1269 1.78 079 13320 208 0.26 11 234 3.04

30%  53.80 064 0132 22650 1.05 0122 05 235 1.08
rE

75% 192 ’;0 2.57 041 20140 117 0.125 14 343 3.28
P 30% b740 127 039 19410 299 0.33 15 291 118
E
E]°] 75% 1148 114 0139 13810 057  0.43 0.3 243 323
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eitdf2 ZAAFBRN(12Z)

e ER B HE S5 g Asusle AERdA At Ase ean
E bg BFA 27610meE 7PF Afol F2 A0 ey A§He ASE 7EM
B0ppm 13 #FA] 27070 mo g FAIEYCH 0m TEQ ALT AJRE 2ARFE
05g BT 24800me.2 713 ASo] F4n A3RE 78 500ppm 13 BFA) 27240
mE 73 =3t 327 Edo] FLE AR LARIE 02g @FA] 17088m, =33
7|4 250ppm 18] #FA 2270mE 7HE F2 A2 ZAHHE 7). depydxE
FEPO o] FEAY A4 ¥F F9 4% vgg &% A A2U) A LPE
1000 13| #5A] FA ol v 81.69%] A%t Aol F7H8HT AFHE QARIE
5g #FA 519.1%7} F718ITh 0 TESY A$= 2ol vlsl 488l Lo B4 &%t
T 2% 71EA 50ppm 23] BFA] 6626%7F F7F St 32F EfelQ ALE g
250ppm 28 #FA AFEe Wdle 1B.68%E 7P Bt AMFo g Ak 4y
T 92RFETL oF 300% M&o]l IH A3 A$E B ¢k 100%0)4e]
A& F7he 7HAHLE AL A=Ak LPE 200ppm 23 #FA] A&57) 67.8%7} F
Jtehe ALE USItHE 8, 2 6). 32F Edod A%E iRl vig ¥lg M2t
W2 HEe HYo LARIAE 02g #FA HETFS HET Afo| YoE AR F
AR, @R AWALE BA Ugel} 1% 9ARIE BF AV AR W 24}
HIlT. ole RARFE HAFA| HIGE FF) oY BHoZ IV P FF mFte] o]
Fo|AAl g3ty WEe)Tn Ak
RE ZAE FY Y FHRF(Owysanthemum)s AAH2L 3h) Z4UA A o}
£o] BRI YR&o] Yol BT& o183t F4& 3 o dgdd AA gyl
A AR T, 1998). Wtk TAZFQ FATERE FA 4% 9o 494
HPHE FolF o)g3tn FE&S Fol7] A8l HHASE Mse] ¢AFA 2 FFE
sk 4EAAE o)fdts Ao Auoltt EF TR KHACE A&7 #YY
284 wo1] F8ME m EEE o83t LARFESY JEAE FFdle o] &}
Holztn et

[
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HAIEAY 42 54 2 SRUZY Y 97

=

#7 4714, ¥5Y S F 7z ASEA

T AR AR AL AR AGE AR BA S9R
% Q97 ol Ao ¥A BA Az A%
JREF (m) () (m) (i)  (mg) (g (N (m)
LPE AZ® 7570 23910 068 051 023 010 080 237
1 EE 9130 23940 138 029 029 018 120 276
1000 Edlo] 600 15980 08 106 018 015 050 233
_LPE """"""""""""""""" AEW 8920 275 150 129 038 019 160 240
2 EE 12060 23450 233 311 048 033 180 29
1000 Edlo] 7300 15840 05 061 01l 007 040 235
P A2H 9110 2300 177 29 036 037 210 359
1 EE 610 4360 100 149 027 02 070 258
2000 E#fo] 6460 19590 066 099 013 011 050 248
h LPE """""""""""" NEBZ 14150 24890 189 146 073 031 200 226
2 ¥E 9050 25900 1% 150 027 018 100 325
2000 Edo] 5790 17050 038 05 010 008 000 227
. AER o780 27070 113 143 051 025 140 226
1 XE 640 21650 067 126 014 012 040 298
20 Edo] 6430 21270 123 18 030 020 150 297
- N29 8650 3180 161 126 062 026 240 243
v 2 FE B 2600 16 16 03 03 120 33
Edo] 990 18250 071 115 019 016 030 239
Az A2 1770 2500 221 155 066 028 200 349
g 1 ¥E @5 ;a0 101 138 02 019 0% 36
=do] 9410 20100 0% 13¢ 021 017 060 247
et AZd 12400 25120 279 219 035 026 250 367
o 2 ¥= B8 230 13 1 0% 0B 080 30
Edle] 9180 18440 091 075 02 010 040 288
ong B AEE 16410 23370 1112 952 18 094 700 250
e 15 EE 100 1A 15 948 10 08 660 258
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 05 Edfo] 12340 1850 58 523 115 07 740 25
onrm 5  AEW 27610 24180 1893 915 419 125 1430 29
e 05 EE 230 17140 206 1248 216 12 660 374

02 Ego°] 1708 17550 1094 556 194 084 463 3.26
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£ 8 8718, vad S8 F iz Aanee dg

0 BF9% AaeU] Agrdel ANF 283 o ¥AE

xE [BEE () ®  ® % (%)
4569 2.2 10747 954 155 90.00
-32.73

8169
1251

HNn—\

2
R T
FIEA 250 2
~ F)EA 500 1
2 !
L 2012 1945 0 130
5 2607
7043 3450 0 oMa4 1031 108 10000
2.83
1 38,70
2 587
1 26.74
2 4724
EE FIEN 250 1 3456
FNEBO 2 66.26
FIEA} 500 1 353
7|2 500 2 1109
¢rugE 15 -13.70
SARIFE 05 403
CESa -11.85
""""""" A4 4326
LPE 1000 1 3239
LPE 1000 2 11434
_LPE2000 1 6150
3y _LPE2000 2 7708
Ee] 722250 1 742
7)E4) 250 2 103.68
BRSO 1 38.27
F1EAL 500 2 81.85
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#RUAA: ZABTEIN (§127)

A Study on Multiplication and Nursing Environment
of Dendranthema coreanm

Hyoun-Chol Kim), Jin-Young Song”, Tae-Keun Kim®, Do-Gyoung Hyoun",

Hee-Sean Lee", Chang-Khil Song”, Tae-Hoo Kim and Young-Hoan Yang
Research Institute for Hallasan, Jeju Special Self-Governing Province

"Major of plant Resources and Environment, Cheju National University

Abstract

The study research about characteristics of natural growth area, features of rooting
and nursing environment according to multiplication methods in order to provide basic
data for species conservation and industralization on Dendranthema  coreanum.
Dendranthema coreanum is distributed in rocky area of Baekrokdam and valley slope of
Youngsil trail discontinuously and separately. For rate of rooting according to culture
medium in case of its multiplication, plugtray with 32 holes was 81.7%, 90mun port 93.3%
and cultivation box 96.7%, respectively and multiplication box showed the highest rate
and it also showed highest values in length of above-aerial part(51.6mm), length of
underground part(200.0um), number of surface runner((.5ea) and biomass(1.8mg/unit). For
pre-treatment for eliminating root-repressing element, limewater(Ca(OH),) was most
effective with 97% in every container. For rearing of above-aerial part according to
culure media in case of raising seeing of Dendranthema coreanum, multiplication borard
was highest with 89.0m and then it was followed by tray with 32 holes 62.4mm, 90mm
port 53.8mn in order. In case of 75% shading light, rearing of above-aerial part increase
over 30% compared to 30% shading light. For rearing Dendranthema coreanum, changes in
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rearing with drenching of fertilizer showed highest in muliiplication box with growth of
above-aerial part, 276.1mn when drenching Osmocote 5g. It also showed highest value of
5191% in rearing rate before and after raising seeding. In case of 90mm port with
drenching Osmocote 2g, rate of rearing change was highest with 325.5%. Accordingly,
for multiplying Dendranthema coreanum, the most effective method is to apply winter bud
in April, limewater treatment and multiplication box and in case of raising seeding, in
order to raise efficiency of rearing and managing, to apply %m port with drenching
Osmocote is effective.
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APF, 32, 2971 2003 AdTbi e wol B {FH AEEAY. g8 ES 3
2] 11(1):46-52..

A71A. 19%. FSANE ol & L F3e TR BY. F2AEY $052
A. pp.6d.

ZRE, T3, 253 1998 AuTE WHERE R 2 BAR vXe Ag24EE,
FIRE B f B & S3AU 883 11(3):353-357

3P, 2005, $hEbit AR ES Ok A EZE . p.2948.

=Y, 233, 34, AT, 4%, F8F 2000 NF AEEY e dUYEYE
A% B, B B3 A7 AERAZAEA) 20(4):346-351.

Bl 1942, 24 DA E BE 2A9RESA 9(33)1-12

£33, A4, J4F. 2000. AAFF THIT(Juniperus chinensis var. sargentii Henry)9}
AEZA. SZAYA B34 23(4):368-373.

o]k, 2000, $2] FAE, A} pp55s.

o4, 7|9, WiEy, AT 2009 BF T4 ZA719 WA EBF7F ZFEe] A5l v
e 9% AEP32233 A 18(2):137-141.

oghy, YA, ALY, FUY, $3A. 2000 AALFE 22N 22H 224l ¥R
E ALER AF2AEA ¢ AEY 3 FFAL4 S8 A) 13(2):140-146.

A3, 1989, $2luet i8] EEEA. Nature Conservation No.66:29-38.
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T%o] ARAE FEAFEEY AR 2 3T 4 ¥

8%, £79° 4280 2327, NE
AZEIANE FaA1L, MAFdsta i3

2 ¢

B A7 AFAEY w9, 9ulE, FAE 5& o185t IABF sAANE pee
7] 9% 71 ARE AFH] A3 £&84 #2949 Fo fE FEA HEY Wt F
F28 A4 4F B9y 43S 2%

FAR A G2 7449 32 TRt F7HEA wet vEE 2P4EY dges
& sl AEE Holed TUE(=0540, p<0.01), =FEDHE (=069, p<001), B
Bl E (=074, p<001), ¥wLHE=0728, p<00l), FHAZE=0779, p<00) €22 74
e Ao Ao ZAHUR YELIIFE At 27t F71E) vt Topshe
¥ A85HE Ao F7} HUeH@=0769, p<0.01) FARNEN ARHEA ue} ekzte)
A% 2o Bgth £F FAXAZY 84 FEd w2} E018 gt §AEY A
459 Zo|(r=-0587, p<0.01), AsHEe] Zo|(r=0741, p<0.01), BHH=0574, p<0.01)
I3 wege T ZasA 88 FoANEY FE4FEd FT I ©E FE
HA7Y AL AREFFoIW(r=0266, p<0.05), HEPFYW (=033 p<0.01), FAH
(=-0512, p<0.01), BHZH (r=-0581, p<0.01), ZHArEH(=0806, p<001) £LZ2 A
ol AU Ax B FERAL Role FEANEY F AeeE 4vgH
1734¢54ng/g, EHIF 131.1427ng/g, =TEEH 2] 1195:38ng/g FHE 95.3+1.1ng/g, &
dZ 410 +14ng/g €22 BAHAT. o8 25 FHaW AFNE £E444EEL
A2 Z2Y BAE o) glo] GHAEHAN S yehle dE AHE S SR U E

*wAAZL ; Hsh ; 064-710-7482, e-mail : khed078@korea kr
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oz PEekl R4 AF Wob R A} EPNE A% F) 988 37 AR
o W4 98 AR o, HAAZA, DALFAZAY 88 H54& AT 9
£ Aoz e,

A&

A8 - Aeld FrAE Boje AFEY ¢ doste SA4d 4 Azd AdAs
AA2EH ERE ARAE /T Jtk AFEe R HES 1677 190EFTL
2 3% 37% 058FT0) A4 30 s £X3e A2 F 71%7t 23}
3 Yk ASNEEL ADE F7t T 29EUIe AN Y Fo| Wws el wet
A&H2 Frlshe Aoy AMAE Brh Eh-E Tolxy, /gy ALH, =& 4
Aed T ez FAF SHE AN Y ASBHEZ4(biological active
substance)?] allelochemicalszhe 53 313HEA & A3 o7 744 LE71de 3 &
Ao WEXZ 02X FEO\G A4 EY 2} wolst AFS AAE7] g A%
AE9 EXIAYdEs Ydtden APAEY Rzt WA vehdtiAber F, 1991;
Given, 19%; Duke, 1986). 53| 711l &(Amaranthus spinosus) 7N %Z(Erigeron anmuus), %
(Erigeron  canadensis), Ble-(Amaranthus mangostanus), S\ R|E(Ambrosia artemisiifolia var.
elatior), 71 E(Trifolium repens) T2 FTRAEY A4S GAS allelochemicalsE 313}
2 AW 5, 2008 AT B, 1998 3k 3, 2001; ), 1997). ©] allelochemicalsE U4
o2 AE 7 MAAE TR o] § AEA7 dEolie AEARENELAR ZHE
7o) wopel A, EF mEe] A JFE Fol A2TH FA4H Hol, A2 A
A Bl Ashedl oled AsiEE 4aAE-g ¢l 2 (allelopathy)S} FHERBEEZ,
1978; Kim and Lee. 1996). A A@o{e] IA ¥a=vA F27e ddr} AgHE ©
&7 U W3l {3 ok ole FEx=FY §5L B8 F2d 7R weAlm
2 Ag3we] Age] WAHHA J24 = Uy agEse] HAX3 FAE AN
7187} ok AAWehA Woll Al Fol oA B Y] i B A%
AE 28 Fel2 HFF I ITHO, 2009).
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$F9 JU4E $RYFEYY Hx B Iz BY BY

$718AFSe BelE 2 FadAd 93 AP FH2 3o AFE ool
A7)ed 323 98 G0 SAD Ha3 2 AxuAel e @0z A3 o
3 S4uT ol $720d £ g A 2AE olsR Utk old me FF
AEFS 26 Yolrkm Yk ARE 013AA HE s FAEE AHEBL 20044
£ 71EoE 4% 4% AL Audy YFERREE, 2010). F4FGH vl
9 BARS AT & Y= dgoz BN 2EF YAEAS 3 allelochemicals
48 Wale ¥ FaAd A8E 4 98 AeE Bk B9 allelochemicalss 3z
S3E, HENHNE, AATHIVRQBIT 5 5 gy BAL FHET 9o,
oF £ 5 9% EASE WS 3 FaiAe] A94e Boln, ER AT 3 #7
e A sl gemA, TSR FBd AT & Ak " AAddE
allelopathy® Theh 4 dejEdel 2dunos A7 gAY A2 IAASFENLY
(CODEAI AAE “4714Ee] AR, 7}E, BN, $5 5o ¥ Codex 7Hol=el" e
Bel FEUAd o] $7184 AxAe AH8-g FAST Qow, 4E, PlAE F9 47
g %= BB $9F A4S Hesy 9 287 w94 U@ B Bopdes
W B2 alldochemicals® o148 87 SAAZ ALl B g7 29w 3
tHE 5, 200, 287 BAAY THE 4E AF Az 4% g2 Th) HE
d URgo] MR, BB B o4 453 27, g9 U 979 YT 310
Aaolol AHAE 2254 3 Az 2 YFEAA 08 FAAeE A7} Y Fol
. mehq 2 d7E 292 BAA AR A2 ARE ATA2A AFAY AR
FAL o)FE GHE, P9, FOE o) F4AREdd ot g A2 Wololf 2
8L AT '

AL R U

1L ANzHH 2 A

F4A A E(Donor plant) I G (Solidago alfissima), BB S (Amaranthus retroflexus),
eARBHE (Physalis wrightile AFA 2550 AT A3A L 2R Azdsidn
A = (Edipta prostratays= AFA Fofe)| A28 ABAA, FHE(Sida spinosa) L AFA
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Aol 942 =G HF3}S ARE 30 AEE e} S35 AHRIYT. AR
E(Test planty2 AFT= =Zoly EFdvje) EXste SEM(Festuca myuros), TF3o}
A ul(Tagetes minuta), X1%3EZ(Hypochoeris radicats) 2 AP o5 e d¥she
el st A ghod] RSt A5

2 784 729 9

TARNES £84 FEAL $AA BzAY RS BAF AFF 1005
1,000me8] SFTE 9 AN 4AY B WA F ofFate] ARG dud F
Z9¢ 100%2 39 FHFE 7B%, 50% BE 8189 FAHAE wEo] Aol A%
AT, R TE 4N Fol Wokg FHPE A3 DNAE BEo] AHgE

3, F84 FE2YoA ] woldY

FANH L] 7844 38 TR tF ARNE Pol 4P 33 BEYPeR 3
AL Petri dish(@ 9em)d) BAXNEY FAE 93T A2 209y g5t HA3
. FARYEY Judelg(Relative Gemmination Ratio, RGR), Ha'¥e}ldg+(Mean
Germination Time, MGT)$} #2189 A4, 239 Jthil3-E(Relative Flongation
Ratio, RER), 3tH4 A &(Relative Fresh weight Ratio, RFR) 5& #3F 3o} Zof ulg} 2~
S5cn FA 2ol AFEHAE W )& FE3A AEHP o FEAPr|F e FAAAE
F&d = g FAAEY Bl s FAIGATHKIL, 1988; Scott T, 1984).

AT ol

FHLERGY) = ELEERREs Y 100
oA 4Gl = SAEE &A}gf]ﬁ%; ]i}\}rgrg Ko
HFPASMGT) = Z(AEE %-*E%;éz ':{:4%04 ghol)

ol S A HCVG) = MGT(Zolro g4y €4
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A2} 7ol A Eg)
274 A H(g)

AP AERER) =

4. 784 FEdAMY FTHH

Agd) A" w2 AT Yo|W(Botrytis  cinerea),  TEBEA R (Colletotrichum
glocosporivides), THER-LAT-5) Y (Diaporthe citri), RAZH(Pythium wltimum), ZAYvIEH
(Rhizoctomia. solani) 22 J25APIAEADAEKACOHIA EF Eol A8 =T
9] WA 55 900nio] Potato dextrose agar 39g3 Agar 5g& EF3tY 2AsHoH
AP AAe F55 A 249 F2EL 250ppm, 500ppm, 1,000ppm, 2,00ppm ¥
4z Az AHSAEt FFE 15004 257 T AN F 5UE AlelzE @71 A
& Cork borer(37 8m)E ©]3352n A7} 22 F HFE IFE uiA4 72-He
A & F 574 T Colony diameterE Z4Y T tlz7ol ojd JAFE(%)S
ELpg

5 584 FEY4dAY F HzdF ¥4

F84 2299 & HEYFEL Prussian blue'(Graham, 1902)0.8 33| uh2 23}
A3, B dAFold F&A F29 1000l EFF 3nd, 0.0IM Fe(l/0IN HA 1mf,
0.016M KeFe(CN)s IntE EF3te] Agg & d&olx 1583 H3A] & stabilizer(H;O : 1%
gum arabic : 85% phosphoric acid = 3 : 1: 1, v/v/v) 5nlE 718 ¥ 700molA 3=
& 3% F HAETFE gallic acdE o] §3te FFFHE FFR gallic acidol o
3 dEo s sgich

23 R 1F
L 784 29949 woldd

AR £44 29 T2 B2 ARHEY dopd di3] 2AF A, YR
AANEL FEIt 371 e dzTel ul3) wolgo] 3oz PAE Holed F
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pEfETs ZAAFEIN(128)

TE(r=0.540, p<0.01), *=TEEH(r=0.693, p<0.01), BHIE(r=0724, p<0.01), %Y
F(r=-0728, p<001), FHZr=-0779, p<001) £22 A AHgo] £ Ao Z ZAHY
HIE 1). § F9AHE T FEE FE4F2YY T2} F7HE0 b HAPAEE]
UIZEA WHEEte] oAl Adko] e AcE WGHU. HAAAE urpIolAjule] o
FAAAESY FEYo] doj vX = FFE 100% HTE 7/|FO2 Frjwols s B
THE 2% BHIF 4% =dEEHE 36% FvGH 18%, FHX 10% £ 2 Ao}
&o] i 2R ZAFHAG. v AYYE *1“3@ ] ASE 100% Aol A
gHE 4%, 39E 2% Lot HAL FGH, =dEEHE, gulE 75%01 HE A
& dolx 7] ¥ttt ol MYFEZX(r=-0.788, p<001)°1 BE FAAAE FZ2E o
ghETobA Bl (r=-0.732, p<001) Bt} RIZeHA W8] A9 o] & oz FY
HAUHTE 1). Bae 5(2003)2 +F UAAE U9 784 F2d0] 773 FFE Po}
2 27] FAE BFE AR 3 AR EC] £ F84(Hibiscus) BAEE FY 54
FEd0 dis) wolsl AR zjolg Bt o). wEtd FAMAZY FF, A4
Fiol wet s AR OE 94 Ax9 ol BATKE 1).

4

&9

S TH R OHER %)
ST OHE(%)
a8

O3 1. FAHYE 584 FEE oo GE AAHAES Adols
SA: %%, AR: €H|E, PW: =3E%35}g, S5 F9E, EP: §d %
*Duncan O-5H9 AA: 5%

ARAE gz Hlg AT F=7F F7Hel wel welshetd A85HE ARt
17}6& AeS HAthr=0769, p<0.01). ZAAE S5 BF FAHTFAA 619, =

deaae] 84325 A 25% AT 1239, 50% AT 1829, 75% AT 197
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$5Y AYYE +84FEYY Nz 4 B2 24 84

2, 100% ADT 216Y¢LE Fvldte A2 B4 HAHE 1). T9AHE F&9
AN ARAE EEA) U FHLoldS5E BE S 9FH 100% AT 26092
o} NYAE Prdeldfrt Frlalgn =3B 21698 o 1580 F7H%eH
FER 1999, TUHE 1469 ¢02 2AEYAT BeolEE FAAANE 329 TR
7t E74el wel Hadeldsrt S71e A0E BAEHAH=0.725 p<0.01). ¥ A
FFEXY ALE TEASRSY FE Fvlo] wkd} Pagoldert Fle A8 34
o] B} Higolgol ¢ ¥x FAe 45E, 2], BYE Fo| F 0P a9 9P
22 froie] gle RoE BN YolgTAsE Bolrf g 95% 3049 7HE
AE F9F Aoz $44 F299 Fo/t S/HEFE FAde ALE YEYTH P
1).

1 55 F29 Ao e SENY WolEA

923 5 Hagoldy dhopa| wolt ¢ A4
A7 6.1 40 50
25% 122 32 25
ciE iy \D \D D
100% 26.0 26 12
25% 108 5.7 28
50% 114 43 26

"l 2
eHlE 75% 24.0 12 13
100% o ND o] 00 ND
%% 123 46 24
L 50% 182 6.2 16
=R 75% 197 37 15
........................... 100% 216 20 14
25% 120 36 25
- 50% 101 51 30
TEE 75% 149 4.0 20
.............. 100% 146 5.9 21
25% 145 59 21
L 50% 130 42 23
3

Bdx 75% 173 23 17
100% 199 24 15

ND: &7%&(Not Detected)
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HpUERL ZAAFHIN(122)

£ 2 =¥ F29 Agd wE fpsolAnle) welE

Adgz {E’E Hdold Lol ok 74
FA 2T 36 29 83
5% 66 51 46
. 50% 150 107 20
¢elS 75% 204 78 13
100% By 37 13
5% 54 14 56
. 50% 69 49 43
= 75% 110 63 27
.............. 100% 72 28 42
2% 57 39 53
50% 53 30 57
S 75% 108 37 28
................................................................................. 0% w7 72 17
25% 65 53 46
raz 50% 73 23 41
ove 75% 71 3.4 42
..... 100% 140 O
25% 44 24 69
L 50% 74 37 40
ez 75% 154 8.1 19
100% 212 53 14

2. 784 FEA Y Ko89 43

FAAAEY 8 FEYAA F4E9) 7|dE AFE EH4F 29 U RE FPYE
o] R FB4=-0587, p<001), A3 Zol(r=0741, p<0.01)S BAF(r=0574, p<0.01)
£ gz vis) 28 A TN TR/ S/ v FAEE 3EE 1Yt 33y
E UZE FAANEY 444 FEYM A8 7IHE e EY AU A+
w7t 274 mel AR r=-0.650, p<0.01, A r=0736, p<00L, AHF =792, p
<0019 4#E Ro|n NUFTERE AR r=767, p<0.0l, A3 =766, p<001, HA
F =777, p<0019] 4#E BEYck @ PepsobHed g AR r=0818, p<o0l,
AR r=-0730, p<00L% BT H Aoz FAHAG FAFNE 5= e AA
A S5A AR AFE Y g £84 F2A 25 5% A2ToMe dE
T HIS 9.0%, 50% AT 80.0%, 75% Ml TANA 17.7%% ZAME 9 A
A% 25% A2 FAA 89%, 50% o1 HEFeAAE 00%= ARt dEHA] ggickad
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259 AHAE 284559 AX ¥ B¢ 84 Y

33 FEY 29 AP e NYgERY Eoh5A

A8 TE oy WolA)g HholE T A4
=° EHET 37 31 81
25% 162 23 19
. 50 . 03 60
DEEEY 752 > 0 80
.............. 100% . ND ND ND
5% a1 12 74
50% 67 06 45

na
oE 75% 8.0 12 38
100% 145 0.7 21
25% 42 05 72
g 50% 30 02 100
rUERTE 759 ND ND ND
.............................................. 100% ND oo N

5% 182 30 17
- 50% 240 36 13
eE 75% 100 05 3.0
.................... 100% 100 05 30
5% 64 09 47
s 50% 230 12 13
e 75% ND ND ND
100% ND ND ND

ND: £8ZF(Not Detected)

_—

T

L3

S5 ASE ZE FANAZC) el 50% o4 AT AsHEr} B 54
Aoz Bt AFAEQ Bl NFFERY ASE FAHAE £
#4322 257 27} Bel ot AR KB X AR dAr) 2 AeE Ukt
(@ 2, 3). ol 2 SE08F 7 S8 AFNTA FEARAR, HAARSY 54
R 2gdo] §42¢) WA 9EE FARGEY 544 2&d0] FE7t Z7K] w
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+39 HANE +BEFEYY A X ¥2 BY BHY

ik
A& N .
S84 gol ] HYaEs
A3
qg
Hypochaeris radicata L. ' Tagetes minuta L.
&
u} o
o ( hig - .
3 0 ; ® § 4 .
Cont ¥% SN 7% 100N | Cont oy o _— 100%
Solidago altissima L. WWM_‘ _ Solidago altissima L. Water extract
Hypochaeris radicata L. Tagetes minuta L.
Ee; , .
H ! W F I
. E ] £ 31
5 * & ¥ ’ f .
| Comt 2% % ™ 10en Cot 2% 5% 7SR 100N s ’ &
Comt % % ki i)
retroflexus L. Water extract||  Amaranthus retroflexus L. Water extract|  Amaranthus retroflexus L. Water extract
Festuca myuros Hypochaeris radicatal. ﬁ Tagetes minuta L.
= | (e
g 8 I
g | |*% & & ¢ | ¥ ¢ 4 1y & & *9
E] Cont % T wex Gt W NRE TN TR | com e = om tew
H Physalis wrightii Gray Water extract | | Physalis wrightii Gray Water extract | | Physalis wrightii Gray Water extract
: Festuca myuros Hypochaers radicatal. | | Tagetes minuta L.
I;I' (64 '
N |
o . 7z ? ‘
% v ok 5 by .-1 ' ] i ¥ s |
b & KV \
* ‘k‘ | i € |
Cont 5% 0% T 00% . Comt nx £ = 1005 | oy i = |
| |
Sida spinosa L Waleroxract | | _Sida spinosa L. Wate exract ¥ oo N e
Festuca myuros ' Hypochaeris radicata L. ([ Tagetes minuta L.
§ ¥
o A 7 aaeN » ¥
= J % j_ - ¥ X I . - * 2y
Cont o e 3 100% Cont LT ) \
i :-‘._ Cont % % 0%
Eclipta L, Water extract || [ Eclipta prostrata L. Water extract |_Eclipta prostrata L. Water extract
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FE7) S7Hgel wet el Zo], ddAT e 71 dA=HAT
(2% 4, 5, 6). Parthenium® T&3FFHL ARAEY HPLE JA s (Mersies}
Singh, 1987) #8455 sxo we} Helo] AP Mz g ¢S FdE B
(Pardates®} Dingal, 1988; Hazeborek &, 1989; Heisey, 1990)9} Y&t} 53] A44E
A EFMY AS FAMAE Tl 5% AT o dolA Heldo| LAEA kgt %
g3, €nlE, =@ERH], FEEL 50% AT o 3FH Hedo] wAstA st
E3 Yr2) AAAEQ germolAulel NdgERE e B Bt gy 33
AEo] ElAM AZHAY 8, d4ES ¥ 471 ¢l F2o] dosiEs He
9] o] wioksle] o] JAE AoE Alsdth
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£39 AANE +8YFEYY HZx A Y7 2Y BA

0 g 20 ' gy
TCon. T125% E50% B 75% W100% Oton. D25% D50% B 75% 8100%
180 180
180
140

RGR{%)
RAGR(%)

W | oq 20| pg
Ocone, (125% E150% B 75% M100% OCont, M25% Bars © s B0
180 180
180 b
140 140

RGR(%)
AGRI(%)

-l Ot oo G 8 o | G5 FHE(Sida  spinosa), PW: =285
160 (Physalis wrightii), EP: 3+ 2(Eclipta prostrata),
140 AR: BH|E(Amaranthus retroflexus), SA: %v]

A3 (Solidago  altissima), BC: AW FHo]
(Botrytis ~ cinerea), ~ CG:  ZEEAHY
(Colletotrichum gloeosporioides), DC: 7+&7-&3
% (Diaporthe citri), PU: ZZZW(Pythium
ultimum), RS: 24 2 u}-5-18 (Rhizoctonia solani)
* Duncan T8¢ A4: 5%

a4 8. 84FEY sk e A8

Ko ALAFHHA AF GHlE 50% Ae]TolN 2% Fidtd FE F7t ©E f9
AL HolA gttt aejn ZAAvERE eAEEHE(r=-0819 p<001)Z 100% 2|+



#Ed: ZINALHIH(122)

NN 47%7F FA3RHTIHE 7, 8). Wb FAANES F29 wet HdT oA 8
Aol tax 249 Fxd me 43 Fre Aole B AF AFeW AUNE 2
AFHES F713l FABA P FF FESE 35 A7 APHoo} & Aer
AZrEn.

5. 784 3299 & A ¥

424 U9 AE FPBEL INALE acdA Bl shikimic acd 22 E Fa A4
g0} 9y g WEHe $848F0n(Duke, 1986) o|A0] THE A& Fgsp) HE=
FEANE F299 F AsPFE 2P0 F AT gallic acidE ©183 7

734 (y=35.442x-0.0287, R’=0.9992)& AA3}I gallic acide] B FFoz Pasigct 2
A 40|93 1734+54ng/g DHIE 1BL1:270g/g =HERE) 1195:381g/g, BHE
95341 1ng/g, FAZ 410 £14ng/g €2 EHEUKE 4). B FAANER] FollE &%
& vzatd BE 7MUIE 593+15mg/g 4F 59.9:08ng/g BEoIF 5+25mg/g, AT
Az 896:71ng/g2 TAANE 3 FAZE AP UelA] $FAM & $£AE B
ANEAY FHEEFS AR HEY Ut 2 f4E A7, 3TEY 421]?% Ak gl
e EdsgPel gt FGHAB) FFE Fo Lobgdl Ui ABENE ¥ 2%
AANE EEA AT oA (=0288, p<0.05)S Hole ALE Ystodw vl 7AA4
BoME FAAE RolA gsit). 3 AT FTade tiF FHEIFS 4 2
N A% ZAYetEd r=0380, p<001, =REW r=0587, p<001, HLHFHH
r=0641, p<001, BAY r=0838, p<00l £ rsquare 30 F7I5te) FoiAA g
FA =830 2713 el dEWt Svkshs Aoz etk 2y AdFgey
o] ggazehs APE Holx] st} o Az 2 IFFAE Bole allelochemicals
Z shisl AEaftEe] A deloA dgelt HEe o AgHo] 3 Wl EF

4 FAANEY FHE #F
il Il e s 2HIE =R THE RASES

1 171.0 1348 1233 9.7 412
2 168.3 130.2 120.8 96.0 426
3 180.9 128.4 1144 96.1 39.1

i 1734154 131.122.7 1195£3.8 95.3+1.1 41.0 ¥14
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gEANEIL ZHARHIN (128)

Study on Herbicidal and Antibacterial Activities
on Several Naturalized Plants

Hyoun-Chol Kim', Jin-Young Song”, Jin-Woo Cha", Chang-Khil Song”
and Chang-Hun Shin
Research Institute for Hallasan, Jeju Special Self-Governing Province
Y Major of plant Resources and Environment, Cheju National University

Abstract

The study researched germination of the plants and growth of experimented bacteria
according to concentration of water-soluble extract in order to provide basic data for
developing natural agricultural resources by using naturalized plants including Selidago
altissima, Amaranthus retroflexus, Sida spinosa and Edlipta prostrata.

As concentration of water-soluble extract according to donor plant increased, most of
test plants showed decrease in relative germinative power and Sida spinosa(r=-0.540, p
<0.01), P. wrightii(r=-0.693, p<0.01), A. retroflexu(r=-0.724, p<0.01), 5. altissima(r=-0.728, p
<0.01) and E. prostrata(r=-0.779, p<0.01} showed tendency of decrease in relative
germinative power in order, respectively. For average germinative days, as concentration
of the processed group increased, the time for germination increased(r=0.769, p<0.01)
and according to donor plants and test plants, there was a little difference. Also, as
concentration of water-soluble extract of donor plant, length of above-aerial part(r=-0.587,
p<001), length of underground part(r=0.741, p<ll01),l biomass(r=-0.574, p<0.01) and
generation of root hair decreased. An then, for growth of test bacteria according to
concentration of water-soluble extract of donor plants, growths of gray mold rot{r=-0.266,
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p<0.05), melanose(r=-0.323 p<001), anthracnose(r=-0.512, p<0.01), damping-off(r=-0.581,
p<0.01) and brown leaf spot{r=-0.806, p<0.01) were repressed in order, respectively. For
total amount of content of phenol with herbicidal and antibacterial activities, S. altissima
173.4254ng/g, A. retroflexus 131.1+2.7ug/g, P. wrightii 119.5+3.8ng/g, S, spinosa 95.3%+1.1mg
/g and E. prostrats L. 41.0+14ng/g showed in order, respectively. As these results are
summarized, receptor plants which were naturalized, have competitive advantage
because they release phenolic compounds with allelopathic effect and affect on
germination, growth and bacterial growth on underground flora compared to native
plarts and they have eligibility for natural herbicide and germicide.
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#3Ae H4EAU(])

A8, Ao, $9@
AZSEAAE FpadTL

2 o

A F v)7]2 ARYEQ WETHH X (Verbena bonariensis 1), S-"HDioscorea bulbifera L)
7t AAA7F Ble] HRT, 2w @3 u)7NE A (Paspalum notatum Flugge)®] 7
A7y 7t glHo] FHE AR FHEHL. 5 FAER ANEHT JE HE
o} AF=AME Ad AR dEH AR 21 Hol AFAEZ Hude Hio|
t}.

A&

Tfe] FEshe A EL J0EFTLE TR FEIE HE 46208857 & 7%
£ A8 ok oA AF - AP KRS Role AFEY AtE Hdolde §
A3 3 A AeAE 7HJeE Ef9 AE4E Boler) 1677 1,908FTo] A4
3 et HT AAs o3 dgde T AWAFTL FF 2YG0] FE, FE &
Mg g FoE AZAECl AGHHL R oYH o] AFEdE ANNEL 377 205
ERTE 2007) £23tn o] o 10%E AR Aok 2H(U AZEANF Triflium
incarnaturn), SZNAAE AN Cumaria officinglis) T°) F712 EHEHATHO] 5, 2009). € 4
TE 20129 FATA JEADRAL Foll WMETHAZE(Verbena bonariensisys AFA| %

*FAAA ; A8} 064-710-7482, e-mail : khed078@koreakr
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BGUATL TAUIHIN(128)

g BNFAEA NN, B3|}z et(Paspalum notatumye AFA L5F B2A IHAA,
T HDioscorea bulbiferaye AARA] B¥& VA L AN Al Fo] FASH)
o 2 AFzY f7EF ASAE 227 I ASAE 134 O AR 2 e
3 54e AR

Ty 71A

1. Verbena bonariensis L, Sp. Fl. 20(1753); T. Osada in Col. Ilus, Nat. Pl Jap.
140(1976); S. H. Park. Kor. Jour. Pl. Tax. Vol. 31{4): 377(2001); Shimizu, Morita & Hirota
in Mus. Ph. Nat. PL Jap. 264(2008); S. H. Park in Illus. Pho. Nat. PL Kor. 274(2009)

sl WETLH (1Y 1), English nam: Tall Vervain

A Z T (Verbenaceae) | gobi)7H Aol 1, A& 2o)ERE Folv 150mAE e}
2, E7)E 42 AW ARALHL de w90z viFun, IAFE 9 Adoly 7}
FAFelE B AN Y FHY YU SE 2o Atk £L 6~99¢ U
A0 AL 3m otk AL B TP XYY SRS WS, o] A
bR B ARAERHOE MART e TP BNy gu EY pude
7ol 2molv] HPL 2W7] BPoln, BL 53PT. e} £2& Fop sHel F2
() &0l g3olzlnk. drle) Aol 2mEl ed nft AAstel Ao 1~2m7t B
o,

AZFTAME 24 EUES 97N BHELE He T 938 Aos Adw:
Ae] WAL oH, §Fl 2001Q A v FolA 2R AFNEZ ATHERFH
o] wEH Aggo|ch

2. Paspalum notatum Fliiggé, Monogr., Paspalum 106(1810); T. Osada in Col. Mlus.
Nat. PL Jap. 381(1976); T. Osada in Illus. Gra. Jap. 586(1989); Shimizu, Morita & Hirota
in Illus. Ph. Nat. Pl Jap. 459(2008)

=0 B3N F)(NA2F 2), English nam: Bahia Grass
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A xE HERAL)

W THPoaceae) 2. ol Aol R, deisholE2 SAAY 224 S Aus

2, F7)E ET $REe] FPAolT, Rele JSYoIn EYERS WMol F2 AP
# g FYHH 717} 0~0en = A

29 Qole 9T, FLE WYos 1msT To| FUY. AN Woln 7401% 20
en, G Fo| 4~8m olth. P& FAFL off R TFF FA Fud WYY} =
=% Uik

9L YRE 7 olABR AT T 91, Zo] 30m, VY] 12em ®ToZ
HARde el SIth £7] Bde 2~IIHeE TRl ¢ 2ol FAEA @9
ot A3 7~94o] Agsia, e o4} E7le 4T FolA AR 97| G EiEY) 28
Z Z2AM A g9 e

AZA 2559 FaAd AWHAR vhsloladriz 458 Aoz Azun, =3
B S Paspalum) & Folwl 77t aAe|ng PN E FPS FuEIt 122
97, A%, U 54 g, ofgd, TiAT o A= o3ct

3. Dioscorea bulbifera L, Sp. PL 1035(1753); T. Lee in Ilus. FL Kor. 26(1979) T
Makino in Ilhus. FL Jap. 883(1989); W. Lee in Lin. EL. Kor. 1295(199)
S5 FZ9H2® 3), English name: Air Potato

1:']‘-T-'-]-(Du:is»::m:nrealceae)i Faddoln s ido] BEAERE ot AT oA
a5 st AREe e gean. dae & 4730 qut Au adges
Fawels) Boldlth WEEVE U3 Heug @ SN2 SHRN A0} 2k
T 9 2 QARE 2 god dmblg 45 Fe ABuges Y9l Bipel W
F3 A7) & A Fol 9a¥E HIY, $FF JHE o)F o)A 7118 Fulo]
s g5 A ALNFE AE R 7hSel Repde oamopel e At 3}y
A(EHE)L 63olH 7tsx Aok £8L 2 $7F Bon 4L 6 22 93, 933
29 FAAEE JHA R vk geniEle AZE PIZ UHA . dA=Go)dN
°HAH)E BEed AL 22 23 FHAUNE 2ot 723 nlI7IAE 2 gto] 9)
M HE 4 gtk AARA 24§ AAH, AP dAHgen, 9B S A3
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Alas

a9 1. WEv}HEZ(Verbena bonariensis L.)
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#HNE AERA(D)

Z=x} =

2% 3. F"HDioscorea bulbifera L.)
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Plant Resources Discovered(])

Hyoun-Chol Kim, Dea-Shin Kim and Young-hoan Yang
Research Institute for Hallasan, Jeju Special Self-Governing Province

Abstract

Three naturalized species of taxa in Jeju Island such as Verbena bonariensis, Paspalum
notatum have been found and Dioscorea bulbifera given the korea name. Among those
species, Two species such as Verbena bonatiensis, Dioscorea bulbifera are naturalized in Jeju
Island have not been but reported yet and Paspalum notatum are naturalized in korea
have not been but reported yet. Dioscorea bulbifera has been cultivated as a crop plant
on the Jeju Island but it is found in the natural environment Island. And so we report
here that Dioscorea bulbifera in a naturalized species.
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g8, 1995, P AN AT dZZ ppITL
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« AFE Y AFERE]E(Dysophylla yatabeana Makino) AHIA] A}
dE, duial, d8E, n38s

* #5FUF(Lasianthus japonicus Miq.) 7|y'&oto] tjgt A+
427, d838], &«9, dd9s, dds, 133

« AFE 02| E(Dysophylla yatabeana Makino) 7|4 #j%ko] ojdt |
&g, 487, A3, oAl g3 nEF

« 59 Mt TARE S U A 4 gAY
dE8E, &9, g98, 8=, x4

« A BXAE] gy 24
duidl, d+d, 483

« SEPiE ATele] eyl 5% W
IAY SEE, ZAQE, AdE4, AUERE

o Stebike] olof v (EEH:R) S
1LF, 2180 WEX FEE O|ldE, A0

* Bl 22 (pheromone) o|43t &1 whAY A
NBE, AFY, YA, BaN, Polw, gL

« 2UUR 9| ZAHM] QL
dHZ, dEE, g, st

« A4 7] B 9 FhigE A o] A5 g
HdEFE, &8s, oy, g dris

* 9719y (Codonopsis minima Nakai)®] WolEA] &L
AEE, ZAgal, £y ZeZ, £33, 93






AF T | AFE 52| Z(Dysophylla yatabeana Makino) AR ZA

2AFM, A, 283, 342
AFEEAAE PeHdTs, AFSEAAE 5877

1

AF-F ) F(Dysophylla yatabeana Makino)& A AAH Agte EEF hdREA AR

AF, A% A Mgk Aoz dHA Seu AFEW HAZA A dadel
AE A7 EelEn Ak ASFAL Astye] ¥ddta g7 A4 A7y v
4% 42 BHE VIG~6)0l dARTE A e A¥olth #2 dF £¥He=
8~1099 M 427 €9 474 Y2 Dein] 2370 gl T2 ImPEEA 5
A, el 3~dmEA IR FA L T EAEA 11499 4538 AF 07mA=
g Z24S ° dyolth

2 AYA 8%

AFEW AFEREL ANE ¢IN W2 o 10w A At} 739
N AAZA A dade] 249 42 % Fd0 A en F2 ¥
545 2 9= 13 234,

3 1. AFEnE AR EX £4

A9 R I ki 3%
HAEA s N AFEWYF, 7ANE,
wag 0 i Folgo)

*FANARL ; As) : 064-710-8682, e-mail : flike@korea kr
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gEMUIs ZAAFEIN(128)

MAA jRL EILE 130m, ARTH F 700m, AAWEA oF 600mol FL ¥
HE2E AFERIYE, 7IRUE, Foludel, 44, ARAE, anke, 71EAleE, g4,
A%, B1F Ljru HiEngo], fAxAH, DR, FE7HHRE, ANEYE Folion
TERIES WY $HFR 2] R

r>~* -in:

a8 1. AAZA A AFEngE A4

3.5 g4 2 oy

A7t ¢ AFEd AFEnHdE AR VAEA HE d H2A]d $3F
o2 g F YA BsdiAo] vfdsA] e 3 AR BELS QAT & Qe AF
oltt. to] AAA A2y =FA WA 9 vt WERQ ZAeE ARY 75E ¢ o
31 @A da, T FAA FHY olHF AE AR AHFAY 7FsAel w2
22 A oA #&EA Rt FHolt HIde AMAA AS ARol T4 A4A
H 51 e AR 5FHo] BE 3 o] AlFstta #dHh
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B2V R (Lasianthus japonicus Miq.) 7|Udotd] dg A+

2835, 193, $49, %ﬁ} 2340, 137
AFERANE PRIAT2, AFERAA . SAEH

A €

2RUIRE TS Rubiaccae)d) ASHECES, S NE AFET Aeke
252 Q2 £39 QY 2 ¥y F2FISRND Aok oz FHA 9o
A AZE ) A ASEE TEUT AdSE 048 WD Ao Bes
| #9% AT T 4 g 2RIAIH G TATS YA A 2 QAR B
ol WLl BT g
REURE BARAY HEPYARIMYE AT u 93, 20054 BES7RYNE
nEez ARHe] ek AUAZL S BRAol} 22714 ALe B9 YBEAe] B
23T BN B AFE RRIRY WAEE 58 HPEAY MEdE AR 27

& T3 AN

EUE AZAAM AAE FFUF FAE 4C YA [& B F ALsgen,
FAe B9E AAGY F st FAAA 608, 70% ALQLIL 158, 2% joldash}
EFd tween 202 ¢ F 2 H7ME SN 1527 A58 F HELE AFEA g
3Tk AME HAE gAdge] Frhel tWPM(Woody Plant Medium)S 7| EejR)2 s}e,

"RAAA ; A8 064-710-7565, e-mail : policell15@korea ke
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Agarg 37}3}7] A9 pHE 57~58% AT § 1WBH(121C, 127133k wjF=
A& 25:17T, 1,500~2,000lux, F-oF 16/8A17Fe] Z7o|A 3ukE HA)agich

fd
s

2% 2
BN AFIA AYR FFUF $4E ALAe F HuF YHste AHHYS A
A 4Y2AEIE AR ga B0l A7hE IWPM J1RHAE olgstel, Boles

ZA13 A= #1394 2o

¥ 1 FFUFe Fado}

A A&l A] A ol Fok-E(%)

1 ‘WPM H-Free + Charcoal 180 H 522
s %WPM HFree + Charcoal 180 - 81 45
3 SWPM H-Free + Charcoal 180 73 40.5
A 540 248 459

Woh 40~50%¢] Wolg ngon, PRYeA 4FRE ot Ao} 8750
£ R FA7} Yol B, Woldl FFUR AAE 249 G F EE

0])—% 61'0% _"i}’)‘1 ma 6}311:"(.—1@ 1 2)

a9 1 71 geld 75
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SF LU (Lasianthus japonicus Mig) 7| i otof cfet A3
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AZE 32| E(Dysopiylia yatrbema Makino) 71V} ko) T A7

£29% 72837, 283, 2 A, 232
AZEAAE FILTFE l’ﬂlzemﬂ}zli 28733

A &

2,
4N

IS
&
o
e

(Dysophylla yatabeana Makino)2 A4 Adbe EEF thdxEA
AE AR AF, A7z 2%, AFE T RAGAAT A2 Y= FAHElt
BEAHIAE DFL2 AR 9 239 g 977 us &)
o, gtA £ AFe AFE A AF2nEY 2HEE o83 F4
RFE4 & FAAge 849 HA9 58E F1u 4550,

As R EY

AFE U AAAQ g gz XA A3 AFBxe E(Dysophylla yatabeana
Makino)& AEE d¥ J3hsirh

AFZne g9 Zopt IFE £7|8 AUdtd S4MA 60, 70% Lz L 108,
1% At iES 1088 AP F Fgueld 2F+E AT F MS Hormone
free ¥R X|dshed & 25T(x27T), ¥ 1,500~2,000lux, F-oF 16/8413 27 o2 w3}
Act.

TSR €719 dotridA BAdd AFEFe)ES] 71AE MS Hormone free
Ao 6F HAoE W AHEStA A FH3AT

FmAAL ; A8 0647107483, e-mail : grassy78@korea ke
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<&o} we> <x7] A%> <A F4>

a8 1. 71 S4F AFEndE

ARl 4 A U olgst] ARHE BAFTA MS WAZ 7L
slo] NAASH BAE 27} 0, 1, 2, 5ne/ 48 Z3le] 1639 WA BE F AFEnE
Q9] Fue EIF ARS W 855 S

o]

4% 92 13

b

AZAS QEFAA vt F2o] Yehte U0 2= NAA 2mg/ £ & NAA7H AFE
me|Ee) W wojda LS FAAHTH 1).

O 2. AFEne]Ee] AEs)
A 92H = NAA 2ng/ 4, B: A% 53 NAA 2mg/ £ 9} BA 2mg/ ¢ & E4AT =4
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HEE 22 §(Dysophylls yatabeana Makino} 7|l WSH 8 o3

A2 PYHE NAA 1, 2mg/ £ 9 BA 1, 2mg/ £ 9} ZFoA Z vepton, Aze A
A= JEhde A2 #EHUT

ko2 NAASH BAY FEZFS F0] AEs 3 Jdx9 AR EaHd 23&
2o a2 feg MAZAE Fof 3RS B UFANS 8 F UA=E ok &
Zojtt,
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-
oFA
ii=3
rs
ity
el
=1
=]
J=
nya
obt
=
il
ox
ol
0
gk
el
ok
ot
ox
om
1=

>z Yot TANE FAETE D 93 BY 9

A7, $9, 235, 398, 234
AFEEAAE gL, "AFgn 5339

A E

B

HE AEA Wl Eo] Y AT AR g Rl HolA olF B A
& ke AAYE AAES AP I FA 2 dEE o g3He ARt B
o] o]Fo|A L UtH{Huang 5, 1992). ALEAH E29 WFEL deH 8ol &
Hio|oRyt FE o|F1 vedt HER, dE5d dd ZEgvosf, HEY A=RE
€ IW3e 2o E FAF, FLHEy|, s, P FANAL AFEAE 2 3 4
59 &%t Y AR BuHT ¢drHAzama 5, 1999). @b A B2 S B4F
HNEZE &utg HA%, by, SARA, ANE § HelkstA 2d4Ed i d
T A5 AFelt(& 7, 2001; F T, 2012, 4 F, 2011; o &, 2005).

AFAGells BEIFE AT AF 41009 F9] o 48%7) HDH e o 1,999
F B e AR EEfA o) SelMe HE F el s 98 R
dEA ok 2 F g REE HYE dked] EEIE IMES 519 1754
269% 50K% 739F 9FF 383 FRE BuEHQeE(E, 1942), 2 F el Exshe
A E(FELEY) Y F5E w1921 79, (19892 SIF (R 17%, 28 4F) o
(20005 1806, Z(Q005)E 13F(HE 18%F, X2 10632 Ru¥1 gt a=w 24t
g ¢ NgHR] EAZ st Al g F4L ozl 2Rtk kA
& 44 §E 1400m o)l BX¥3le AW (Prunus padus L), B o\ F-{Lonicera
coerulea var. edulis Turcz. ex Herder), WS vHH(Berbetis amutensis Ruprecht), HAE

HRAAA ; A 064-710-7482, e-mail : Khed078@korea ke
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(Ribes maximowicziamim Kom.) F9)8 Wt 24 F2EL s2¥E2 2 fe 2 &
gaiol= dHg, Piist B9 wIE 1*}6}04 TN Ee Agdabicel g 72 A
2 B3R QA

As % Y

1 AzAz

Fepde] EX e AV (Prunus padus L), BYINF(Lonicera coerules var. edulis
Turcz. ex Herder), "§&FVH-(Berberis anurensis Ruprecht), BRFE(Ribes maximowiczianum
Kom) 439 45 &7|18 AEE ARE3IGh 479 48 Foe 100% vekedd JA 3}
of FEAX FE8o A3

2 DPPH )3 4A §4d 4§ Fisidy A

IR Here 2289 AATASLE Blois (1958)2] WS WHsle SA34Gd v
g 3.98mo] 0.15mM$] DPPH-methanol solution 1mé¥} 1AHE 429 WFL F38 20
s 2 Esie] ALoA 3087 ST e £3FEA(UV-1800, Simadzu, Tokyo,
Japan)Z 517mel X FREE 233G, WEFEE atocopherol, BHA, BHT, methanol
£ AMgEgle, o] A9 3utEalal A3,

3. 84y 8454

Alge] 02M sodium phosphate buffer(pH 6.6) 0.5m¢t 1% potassium ferricyanide
(w/v) 05n68 & ERSIcE EFES 50T 2087 283G F 10% TCAw/v)S 2n¢
S et A EFS F es0rpmeld €ARE ATk ASA(05m)e) FFS 05mest
0.1% ferric chloride(w/v) 01mé& F E3Y o] ERAS 700mAA FI=E FH8
t}. )2+ E% a-Tocopherol, BHA, BHTE AMH-313itt.

4 & AEIREY IRkl HF 4
TAAE 459 WBEFEEY F HEAPE FFE Taga (19899 o3 Hud

Folin-ciocalteau ¥H3-& AlE-3g}h A& 0.1né$} 2 N9 Folin-Ciocalteu reagent 50uL& 5
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+59 HAMN ANHE FUEET ¥ EHG BY HA

e A4 Wi F EGF F AL 3~58 FE RASAC I v, 20% sodium
carbonate solution (w/v)Z 03md F7lstn F EF3 1SR WAR o|F 1Y F/FS
g Arlegth 2 the UV- spectrophotometer o]43ta) 725molA EFEE 2439
. & HEIRE e FFEAZ gallic acdE AHSSlS AL AT IS A
o GAE(gallic acid equivalents)Z JEPUTE ¥ ETRO|E 3 Moreno F(2000)4]
S AEsle 2R Hes 258 02 10% aluminum nitrate (w/v) 0.1né, 1
M potassium acetate 0.1n¢ 22]3 80% ol¥hg 46mE X2 7}ate] EFstn H2oA
087 AFRA 2 45mold FHEE S48} Querceting IFEHE o] &8l
HEFAE AT S QE(quercetin equivalents)Z VFERASITH

43 3 23

el FgHE e JEEE &4 8 8922 F d8jA ged, DPPHE A9 343
A #2 g)E 2A%E Fristed dubdgog A3t Yokozawa §, 1998). Rty
£ vehl= DPPHE $eiA9le] ghgel o3 st gz Wiy =38ez §d
o} olHF whge] Ame iSA] i FAFo JEFcHBondent F, 1997). TRt
AE 459 iR FE£E¢ DPPHe s 3A4F5S 50, 100ue/md T2 S 3
e E 19 vepigith 48] 488 VU QoA ARAFAS £330 OgEA ey
or S0pg/ml FERTRE W00g/nl BE914 & £ et ASFUEE 27
ARoE T2 ARFAFTE Veldow, dronR e dolut £7171 ulsdA dElgte
o 100ps/mt FEAME F U AR 5 FAE RAFUL PR E7)ER0E Qo
F& £AZ vl e rdEuSe dEG 2744 20 g sage v
Bk 48] AR IS8 AEL Shug/m FEQ WAEUE Jdw g e &
A€ vestorn, 713 & B8 4 3AE 90T 100u/miE WE el Lee
520003 & 5007 ATV F2E9 4&A &40 o B~97%E VEREAT B 4
TFAME Hold £7] FEE U3 34~85%2 Uk vehton &7 £3589 %
7F 100gg/me @ | 85%2 71 A JEltoy J1E A Higlge v 235k
ol #2294 B/t &, &7, 4 § EY3NA FEF AcE B 4A7dN d) BIE
TEIY FEF FEES LN GFol B2 2PAE Bole AR g ¥
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BAUATL ZHAFEDIN122)

gt TAE 470 vekE 322 FUYEE $99 Ade & 200 vehiich A9
HAYE FLEA] AFde I AR SUE AEE EHPOEH o] A
sed, o FExe g AAst A #48E vehlA doiCho T 2007b). 4%
IAAEL T 100~300at/ w2 FE7F S7H) wel 398 94 Fleke 3RE
YERNEY, ot 7 5201008 Aol AR UEltth W $2009)2 HEN AFE
o] 7184 AERd e X3 A2 $leS xEE ogks 488y a%d
B2 o) 2 438494 93 Aolgtn Ruack AFTUE, Wdo R, BAE
& E7I1Rte Yo 848 849 Fo) F ¢ A vehded, § gy o
Brbe E77F 899 @40) A Vet 439 48 F H4e) 399 242 e
AL wAe 4o8 TE71 300ud/mt E Wgen, g W g4 tEEuTe] 9o
100¢/med w2 vebdd, FFnIAE 439 £ HAEFRE 0986mg GAE/golA
2.956mg GAE/g 7HA] THFbA WepstTh(E 3) HAkE 49 F dEREE 2719 A
A vehgen g2 489 niMn g2 FHEdEes SYHAY 4F9 2 E
FAM 713 e & AL EFURE R 27)dA F dsgEel M A
245 F Seliico|T ¥k WdoplF o] 0371mg QE/gZ 7HE =A &30
g9on, 9wy 70904 71 e F Fepuxols o] yelyth

£ 1 Agg F&89049 DPPH &HZ &7 &4 4% 3384 54
i

e 2.9 T 5 (ue/m) AT A F(EDA %)
=71 50 GIBIELT6
SEINE-] e R 100 8582+442
~ 50 31514003
3 100 66.86:3.51
€7 o Loy
= 22H)
Yoty - 50 33444138
2 100 69.10£0.74
£7) o %3'02%%%
H o 100 160,
R " 50 11692087
& 100 13504067
Z7] 50 25.8950.27
P 100 50.4410.81
T o 50 B8 77+0.88
b 100 94,94+0.40

AATAFEDAY) = (-NETAFRE/UETY FHE)x100
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AEq 24 FE(ug/mh) Abs(700nm)
100 0.51+0.01
27] 200 g.gg:g,gé

= H e 300 . i' .........................
AT 100 0.34+0.04
2 200 0.62:0.01
300 0.88:+0.00
100 0.28+0.00
> B e

L 3 : i ......... A X
Ao 100 0385001
i) 200 0.58+0.00
300 0.81+0.01
100 0.26+0.01
it n o e

h=] e e e ] t 3

pEET 100 0:12£0.00
ad 200 021001
300 ~ 030£0.00
100 0.2220.00
R S
e 64 H). (1
e e 100 0.74£0.03
9 200 1.110.02
300 1.20+0.00

£ 5 HRE FE29 3HUEFH F Ehio)= S

A Bo = Y = ZelHcols”
e w4 (1€ GAE/g) (1 QUE/g)
I Z7] 1,735+43 323414

AL 9l 1,180249 210.822.6
Z7) 1,310+14 96.515.3
ety ] 1,074+49 371.8+2.6
Z7) 98616 36.610.0

H B e ettt st s s e o e s s e oo o+ e s o
e g 1110425 1658426
RPN 7] 1,026+55 52100
N g 2,956:+152 339.115.3

* 2358 % (gallic acid equivalent (GAE) mg/g ) 3whE-sle] Hg)
w Z Felro| = gakquercetin equivalent, (QF) mg/g)S 3uhEsted HF 3
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Sorit@yAs EAAIEAN(12E)

FaEd
A3, 2005, et SRS Tk, R EZ AT p.2948

=

F9H, §A%, o)2R, AWE. 12 ke AN Opuntin humifuss) 27) 252¢] W)
4. T Appl Biol Chem. 55(2):117-121.

o]g k. 2000. §54] LNAE. WEAL pp.558. _

o)2A, AYF, =L, °8R, % AL, AFF ALY, AFI. 2005 rle]2 23
F234d I8 ANE #8389 FE2D 2. Korean ]. Food Preserv. Vol.
12, No.6: 617-623.

o), 1989. WAl E=7 FEAL ppI%.

AAF, 224, AR, 2L, dFB, AYZE 2011 IHee] 42 HXZA Methano!
F289 I 2 aglucosidase A3 EH. Korean ]. Medicinal Crop Sci.
19(4):257-263. '

AAF, A7, A9, ABS, 458, AEE 011 €342 92 HAZA Methanol
#2289 I3 ¥ aglucosidase AS| A} Korean ]J. Medicinal Crop Sci.
19(4):257-263.

AR, del. 2012 27h R 50% WL 399 7)5H 54 Korean J. Food
Sci. Technol. 44(3):373-377.

gdd8, P42, Hud, 34, BAE 949 2007. Korean J. Food Sci. Technol.
39(2):200-208.

Azuma K, Nakayama M, Koshika M, Ippoushi K, Yamaguchi Y, Kohata K, Yamauchi Y,
Ito H, Higashio H. 19%9. Phenolic antioxidants from the leaves of Corchorus
olitorius L. J Agric Food Chem. 47:3963-3966.

Bang J.E, Choi HY. and Kim S1 2009. Anti-oxidative acticity and chemical composition
of various Heracleum muoellendorffii Hance sxtracts. Korea Journal of Food
Preservation. 16:765-771.
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+59 #ay 244E SHERT ¥ LY LY B4

Blois MS. 1958. Antioxodant determination by the use of a stable free radical. Nature.
181:1199-1200.

Bondent V, Brand-Williams W. and Berest C. 1997. Kinetics and mechanism of
antioxidant  activity using the DPPH  free  radical  methods.
Lebensmittel-Wissenschaft und-Technologie. 30:609-615.

Cho HS, Lee 5], Shin JH, Kang MJ, Cho HS, Lee H]. and Sung N]J. 2007.
Antioxidative activity and nitritr scavenging effect of the comoisites containing
medicinal plant extract. Journal of Life Sciences. 17:1135-1140.

Huang M.T, Ho CT., Lee CY. 1992. Phenolic compounds in food. In Phenolic oompounds
in food and their effects on health II. Maple Press, New York, USA. Vol 99:2-7.

Kim MO, Kim JS, Sa Y], Jeong H]., Chun W], Kwon YS, Kim T.Y,, Cho HS, Yu
CY. and Kim M]J. 2010. Screening of extraction solvent condition of fermented
Rhus vernicifiua stem bark by antioxidant activities. Korean Journal of Medicinal
Crop Science 18:217-223.

Lee S5, Lee HJ, Choi DH 2007. Studies on biological activity of wood
extractives(XV}-antimicrobial and antioxidative activities of extracts from diverse
families. Mokahae Konghak. 32:8-17.

Moreno ML, Isla ML, Sampietro AR and Vattuone M.A. 2000. Comparison of the free
radical-scavenging activity of propolis free several regions of Argentina. Journal of
Ethnopharmacology. 71:109-114.

Taga MS, Miller EE. and Pratt D.E. 1984. Chia seeds as a source of natural lipid
antioxidants. Journal of the American Oil Chemists’ Society 61:928-931.

Yokozawa T., Chen CP., Dong E, Tanaka T., Nonaka GI and Nishioka I 1998. Study
on the inhibitory effect of tannins and flavonoids agsint the
1,1-diphenyl-2-picrylhyarazyl radical. Biochemical Pharmacology 56:213-222.
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2AE RLNE 4BY 24
Analysis on Life Form of Gotjawal terain, Jeju Island

A9, B3, 183
Dae-shin Kim, Su-kyoung Kim, In-bo Kang and Hyeon-cheol, Kim
AFSRAAE P d T4

E a7 ZAY EXHEY A8y 5AL A4siy JE4dTe VAR E €8
A AASETE Agd EAL Y3t 20080 2¥RE 20129 119714 FAEA Gl A
F3E #EAE H BES AR, HEe A8H(Life form)2 Raunkiser ¥ Numata,
M| Ha-g ALF 0](1996)9] wel BAsH

HE9 MBY(Life form) AE0] To] AFHA £33 LoloHA 2 AFN
ZA fEoid EYdH /)52 fE3E Aoz dwtd oz FHY(Dormancy form), ¥4
B(AS7)9E, 2E/)HY), D A58 Growth form) 52 FA802 Ueh)E Biological
typeclth(o], 1996). ojis AEH YFEA YA A&7 F(phytoclimate)®] AES ViR
o, JE/F RS R 7ELR oLHe AAHOR 25 AYF fLEH FI
29 FAE FA8 5 AckE, 1975).

ZAE BXAEe FHdd a2 VYL 24 A, dAFAEMHY HF
Bo%Z 4 T UEROR, 1 oz AFNB(G0) W4%E BA ek rﬂ%‘
2 2FAFAEMe] 181% €22 UEFRTHE 1). 2 42 UE(Th) 114%, #
ERARN) 111% ABAE 68% PUABHH) 49% ¢02 hehton, FMAEE
35% 2 P w2 AeEm EAHQN. ofF ZAEAY EEF) JEY fdde AF

E AE9 A¥FHAE ik Aojg Bolv RoE FEA HE9 vlgo] 23 iXF4F
H) 2 9B ETHS HlEo] won, ZAEANY 5493 FANE] ulgo] oS v
3 FPAEe Hgo] £2F A Jehin Uk g EALEL AFTUA WS 55

*ENAZL ; A8 064-710-7571, e-mail : kds3374@koreakr
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MAZETH(128)

§ B2z dla YA ABYHE Ao)§ Holk Aoz ¥ 4 gon AHoluy o
S} ZE 5o 78S AAE AT e §AR ARE Hel A&HY A7}
9% ZoT godn

£ 1 A4S 9 AFEE 429 FUY 0E 42
E

Ch G H HH M N Th

CFA% 68 35 204 289 49 181 111 114

FPd 77 25 A5 M3 19 196 105 119
AFE(%) 55 29 193 283 103 123 83 131

ChARAE, EFYYE, GAFTAHE, HRAFTAE, HHFAAE 2 7144 Mdid € &
A4S, N#EG4E, Th1dA4E

°]Eiﬂ *@%ﬁ% ZAgEE zJolE Kolx gled 2 Ade a9 13 2o gR
o] ¥AFAEH) = HFAFHEM vlgo] w4 Yeptx glon, 2 E]”Qoi
21%"4 G )4 Hl&o] A4 Yehde 4% Holi Qo 2 92 ARAE(CH)2

BEE Holnj, AN E(Th), BEFHAEN), FA4EHH) 2 FHEE)9 H]%
GEE tid Zo]E Hole ZLE Yeith 53] = 4-?’:"“‘*?}%4 BT TAHE
(HH) H1&9] =4 dehdn e, ol A¥, AA5Ad 7Ike= AR A7 B

of

Mo > rr X
_O'ilf

_>i.

SR G S 2l Q7] HEolvh =F ?Mélg% Xzl ‘3*] =A14d 54
g Aog g9 A7y FEAFHY W off Eo|foFRe] EY oHd mjE oI
o7 goieEd,

- =G - - - [ -

39 1. ZASANE FAF e ¥
ChAEAE, ERUNE, GAFHE, HUAFHE, HEFYNE 2 71442, MUY 2 29
AYHE, NBEYHE, Th1AYAE
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e FEHEY HEY EY

3 ZAY BIAE| 28}7]#3 (Radicoid form)# AHE 738 (Disseeminule form)ol]
W43 (Propagation form)Z} A48 (Growth form)ol] w2 &S B3 A=
a9 29 2o WP o Y8Y F A3}7]18 Y (Radicoid form)ol] w2 HEYS 24
g A3 Ak A AFAE A de FR5)0] 51%2 7HE =4 el o
gee2E 270 &4 BAda M F2 W99 94248 /AT R3Fe] B%E e
%o R29} R3] Y& Aa7|#de] 11%F2 2 29 FejE 10% olat= Yehdh

B
i

A1-2 R3{s) Ris) v
0% _0% _ 1%

Disseeminuleform | Growth form ‘

Radicoid form

a3 2 A EX4EY H4E 4 A8 e 48y

AHE 7138 (Disseeminule form)ol] ©E AEHE AR dibe FHAEF(D)0] 36%
27 B Z0E YER 1 ggo2e FAEY (D) 4% SEAEIHD2)o] 2%,
T2 Yepton], 1 99 AXFEL 10%0l5t2 Uehyit

459 (Growth form)o] e ABH S FA3 A AR F32o] £ F75A F
H¥(e) %= 7HE B ZAog Yehdon FAF@ol 15%2 vehgter d&3¥(])3
ps®ol 247t 9%9} 8% T2o2 YEpth 1 9 5%0)32 Jeuith olgd Ans =%
SR =AY FEAE YBHL e-R5-D4-H Biological typeo 2 vieERGTh

=22 =






gt deote] Ensd 2 Wi

DAY", F5E, BURY, BA=

AZFSEANE BHIATE, AFSEAA S %2979

A&

st BE ATLUsENE AN ALAEAd GBS WA glen, 7]
Fus BAS ASAFH0E HAsol B A4 B4 stz A Pk e
Fuwol A AFEE doldte E443 AL AFoE ¥ Hud] B A4
o] FHo| Eglelth AFEe FAR GAF VIS A5 AF AT 24
o] FolahEA BAHGE r\FeA4e] WAE faka gt |

AFEPAAE JeprdTrde 7)Esd e ek BRI TAYE A
B3 o7 o ATl g PeRvel el waE Rr1FeE RuEYsn AF
walol 3ok HE 2 BAL AT A clAs] Aolnh AFusk) AM A4
o7k ARROIN TAHZ ol HW THY DANBY S Tav AT 8
AR F OWe AV AT gE JausE BUEPse 28 A
slo} TRe dASFTT ¥ 5 Yok

ool 2 A7 HEnEd) E 245 WHE ZYshd AetAge & A A
2% SAHeR gualn ASdsl] Be Fede) YuA el A o)F ¢ &9 W
5 55 A43) A% 1E A5E AFshed 2 2Ho) o

"RAAAL ; A% 064710-7578, email : ksh5251@korea ke
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BEMETA ZNETRIN(123)

Ag 2 Hhy

2 47 AFSEAAE deMtadE Y AREEaE 1200mPE 1800mAte])o]
200mztA e 2 47)9) Elo]HZA(HOBO” Pro v2)& AX3ld stikd njE L& U &
£ BlaEAE A HolHEAY 2& SHYAE 40~70T|™, =& 0~100% %t} 138
19 gept Auote] 4% dHolH ZAMAHEE Yeh At 255 3717k 20104 1€
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(B2 3 EY Hx & Hx2 79 1694 1447} TGS, 7€ 199 1704, 79 239
204, 7€ 279 1A F # WAV £ 9o, 82 ojFdE &) FYHA @

stk

£ 2 279 AR o9 s 43 $98 24 23

o Z § k)
FAIA ZAPEA T = c
A ......................
....................... B
20120716 | C 1
.......................... D .
; "
A
__________________ B | T
ey T c A
............................ b .l
. .
A 1.
o B |
2012—07.23 C .....................................................................................................
D ..........................................................
E 2
A ...............................................................................................................................
......................... B
2012-07-27 c |
D ..................................................................................................................
E 1

T1 = OH : Pr (500ug : 500ug), T2 = OH : Pr : Ac(333pg : 333pg : 333ug), C = Control
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4 2 2(pheromone)2 0| B& &Ljy wHY o3

Bl AR AR E M X &

H
N $E(Mg) OH OPr OAc A ES
,,,,,,,,,,,,,,,,,,,, T 500 S00 - 1
- T2 W | 333 3 -
C - . - 5

Y274 79 1697 74 199 474 URAE 2H%T 74 Y A 29
o T1 HpAlA UIAE £ £8 Sk o€ Kong F(2001)°) k¢ A4 AT
Ao A GZE : oPEH0)E  ZEHY0|E(1 : 1: 1) 2] 71} ditke Aot
gE s Ry .

o)XY EHFEAIL A2 AL HZ 7| FHIY E o)L Wi Fo2 Qs &
il dhe] Esfd o g i §lom, 53 tizTelA 5AA7L 1 £ E 22
hhe f8hs F2E AR 4 24 uigd 2 @A 2 Aoz v ¥F B
TAAES A3l HZE AR 2 $4 29 v 58 FFeE HESY H2ZES o
8 A2 Y B ANEE 2R g o] WMol it YFHW A4 2 A
ol Y A9 Wi, #4944 £ AY, EZAY F AGoA & HA2E2& o]
3w S A RePH ARG F AR o FHrh

w8 e Ay ded AHAE FAR FYERIME H2EE o)&F WA 7L H
13 golate shie] WPy o g FYE o), W WAS B9 AR o]FojR
Aol ME AEZEE o4 YAV 28 4R od A Mok a# HEES o 4%
WAle AgaEe 283 246 oM AdAgA ) FEAAE A4 & £ U W
Moz A&rbsd JHAEA A0 & 98 928 ALZ JuEy FF ALHQ
AT gao] 27dr).
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gogidrs ZINAFEIN(12E)

ﬁ},‘.‘.

RSl

Kong et al. 2001. Chinese Science Bulletin 46:2077-2081.

A9 2008 YF-HF = AHSBAL

Kokubo, A. 1965. Population fluctuation and natural mortaliion of Pine moth,
Dendrolimus spectabilis. Res. Pop. Ecol. 7:29-34,

PR, 2008, 47 ALAR pdb,

FYPHEALY. 2007, 2 FHAFEA 2AEPE

= ZHE A, 2007, 200095 AR AT ERAER. AEAL

e, BB, 2714, AFW, AL, A5, HAF, o3F. 2002

SIS Susho Ads 371 $=9%H3) 7). 91(2):149~155.

AAE, BET 1973 BANE ol8F £59 A B 7. FITHERIHIA
12(3):109~114

g0, AL 1982 HZ Sy AdEst Zede @A FHERINYA
21(4):195~199.

g, 384 1978, 2UER F 1 S A3YAEA #F 97 $ESFEIA
5(1):27-31.

frEd, AY, H970d 1976 S €524 mXe MR 278909 9 The
Korean J. Entomology. 4(1):21-25.

o[y, A9 1997. BFTEHF, YU

AHATE. 1990. AP PTEILNG-N). p1157-1201.

AAETH. 191 FEHHSTETD. p7172
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2R Z9Y 47

A, Y, HA, B9
AZSUAAS BaTs, TSI FHFRTARANTL,
AZSEANE HARAETY

A8

2URE $EdEE HRdd 32 Q8 5 SEebicld W3 Adske 23
(Rutocese) HHZO2 5054 7ARe] A7} hashn dol S4BT Y 2R
FHAHERY, 1970, 24T H3, 53, 22 D 9 S 5 Avlst B4 4R
o) F4slo) Saopclld 13 calE AFHY AU ohgoR B8l Agslolgte)
(o, 197). $etetel 23 AHE GiHe A7) TR RS(EROID T 23 Y
277} BURL ABATHE 7198 Hop 23 B9 oJA¥H PURE ALUYW Rez
2990, 1989), DAIN 239 ALEL BAE 0|43 olFe) HIR WAls} A
9 FRAE YT A T2 ASAQT PP ABAY 28T WA T BolN &
9, olk, FHA Fo2 ALY, 197). ol ZHURY o HHALES limonene,
citronellal, phellandrene, sanshool & flavoroidd %) Wel FHsle] 4 Tk
240 @ Aoz 479 A2 IAAE Phst 2& AR FARE) 48008
2 267} 78T gou 2RI FA9 28 FUNOT A8 Topgol ol ouS
A4 A4 #39el gaw A%eld. e & A7 20Ul 98, o8, 4802 W)
o8 & 4 JUET UFUY AR Az 42T ATHIA 32 ol T 4T A2 BA
o el AT

TR, A8 : 06L710-7482, e-mail : kehd078@korea kr
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pefiEfL TAATEIN{12B)

A 2 Wy

1L FAAY R A

279 ERE 0119 92 HATA ZERDNA 297} NAgA g3%) 3% F
A AFEAT BAE AA F Mo FLG AT oj 4t T4 A FHA
& EEoz AAF & 201149 12€ 199 B¢} FAE FHEE Ao FART
Qo] =yugale] 1069 F 20123 39 15¥9) FRAELS a9 FAEL AFA 3§
kg A APAE SAX s-2dM 7 A 2 3094 WELR A sgen A
A FAYFE% 2, 0% AF, DAE% A, DH-AFH0% ARHLE FEE
AANEP) dolE £8e xS F 1179 He 20124 7¥ 199 AR o golg,
ARRAC), AR Bo|, ¥2F, AFE F3 9

2 A3 R A

2R 4E 492 $A3F A4S 7R A5 A4 2012 3¢
209 f¥€% FFE IE2Y FRDAM ATE AU FANL 20129 7€ 49 @
AR AT EEFAA A4FE I ABEFL AUAE FAHE 294 7 A
7 2 30" 35z AY FAom AFe FAHITE AW), 0% A%, 29
(35% A, DA-JFFT0% AF)O2 TR ZAEHAT. FE doly FHL $AMY
A% 1239 ¥ 20129 7€ 2040 a8 AN A5 1049 F9 2012 10€
1590 FAsgem dg, Adrdel, A3F 2o, ¢, drE ST

234 4 nF

1. 24 @Bol5A
239 749 297} o}F ddsin £ o AR F AWEFe] 1032% ) et
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A2 FEES 2 249 o] oY F4 Toprt o] WEd T3 A
AR-E AAS] 980 pon-pont 9 s, =HujEe WHE o83t 743%2] Hold
& RAHF 5, 199). GetA £ APolAE 23 FAE ponpon AHFH F v st
g, Ao 5o Aol wolsAE AR 23 A ATl 56~78% Wl¢ R 2
o}gS HYHE 1, 2¥ 1). 3 7 $19%)= 2IFAS ALAZE 60Y AT A
A% 60Y+GA; 50ppm 2447+ HA] g HE] oA Lolgo] 0%2 EAESI o] £
APolA 2 FAe] AWAEL ponponlE AAHUCY F3 e HY3}A|

ol FANZE FEFST £ 449 Yol AR gho} FApdor}t W Aoz FHHE
o E3 7 F(1993)L 490 FAE T v £ APoMe 389 FA5Fo] Aol
5o Fxke] FH, WoleE o] Ao|E Wolgo] Az Aoz AT f4E KL
AR Aol AS- BH+70% 2AF Azl TFolA 40em, A A5 Do Azl TolA 138
emZ 7HF EA EAEATHE 1).

s
9
o

N

¥ 1 29U 34 BopsA

T I e S i R
35% A% 6.7 3.3 7.2 6.4 4
70% =% 7.8 3.1 12.7 9.3 5

U +35% 2% 6.7 40 58 138 38
Aa+70% 23 56 44 9.4 102 38

35% 2} k| 70% 2% YH+70% 2F

= 281 =



HetATL ZNUTEIN(123)

248 dEs

2T 224 e R AG, drlgE 5 AolF Fol 483 2 du e
TolA &2E 20%, AFE Zo] 1lenm MR Zo) 82mE 71} L RNoZ ZAHG

I 13 BEles DE+70% 23 A PN 587HE 7Y B ALE FAEUTHE 2).

2 2AUE 444 $E5Y

gagry TR VIRIR TRRET g 4
35% A% 11 ND ND 20 ND
70% 23 00 ND ND . ND ND

s +35% 2} 20 11 5.4 82 25

QH+70% 2H 67 1.0 5.8 6.0 2.97

ND : Not detection

ZYUR 52 45 A¢E Do TN B2 E 66.7%, A3H] Lo 6dan, 1A
2 4770, ASHE do] 90mZ JPE =& ALE ZAESIY. 99 He|Pe} 35% A
A7 vlws] B8 wEgo] o 38H)7) 35% AW ATHc} Bt ARl Ay
o) ol zk7h ok 144, 1787} B Aoz FAEYHE 3, 29 2).

3. 2MUE x4 ¢42 54
R o W W

| (cn)
35% 2% 17.6 47 43 54 Lé
70% =% 233 58 40 6.5 15
A5+35% 2F 66.7 64 47 90 197
DH+70% A5 57.8 6.24 34 5.63 1.64

- 252 -



FNULY F4YY 93

35%2+4 A+35% A}H 70% 2433 ) 9470% 233
a9 22U A4 AHE #%

2RO AR ZARE FHEE 54 ARl sAAE o UEg o 3 Ak =1
A& L1588 AFo] w2 A0 Usith 8 z X tig 5247 A4
ol i 9 AREAL By 1Y HFoA 7P & A2E U9 Bk BFHE A
o olAE "Hd WolAM o] £ olfic AEATE AX LA TFE| F7IetY
A} o] Eed Al t7IGE7E o 0% fFAIE FH] TFol
FgYo] w1 FEF FFo] FYo| Ho AUR7} AAe] =of WY~ A, d2 T ¥
s F Ao 4449

o] & ARE TSI HY ZuUF-9 duje} 9 HAFNEY AJUEE 8
7t F7Veka, ot R HAR olfEHE T YT AdFFo|ARt A FE FH
Fog @& dolgi ARe oS Holil ot mEhA ZIupFe] tiE A AA F
%9 712 ARE AFSA BolF Y A distd A3 A9E BE A
B F24L& pon-pong ©]&3l FoU AWARE AA, TI 3 =HujFo] HPo] Hoj
of il A5 4L 6~799 HAAE ol 8t A ol AES A= ojof & A
o2 g,
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M(12%)
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r
£
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k-

ENdTE

ALl

TRE, &714, A4 1993, 23T A Pon-Pon Aol A FA4 FopEzlz
ArEo] o3t FAMA) AN, S eka) A 82(3):227-234.

AAE, %8, A, AT, AR%, 42§ 19%. GA3, Kinetin ¥ F2)3 A7} £
g FAe] deld] WX da k8B A 5(1)4348

ERR. 1974, 5 FAEE=IHAEH), Vo, 15. pp.28.

o el 1997. FFAEZAY. oblm). pp.4de.

o5 1979. B2 FF AR B4, 934 EHTH 12(4):52-57.

o] 8. 1989. A E=Z. FEAL ppou.

$3]2), 1988, Sk o] Hu) L FRpe Rl @8 A7 FFofSa ok wALS
= pp87.
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220159 T L FRALYl 428 B

2939, A8, 941D, F98, 2710
AFFEAAE FATL, IAFSEAAE PSP T IR,
IAFEYANE RARAATY, AT A5t a

A &

Agidelst &L A AAHLR of 4% 1,500‘:'1%‘3] A2t =] Asdol £¥=
AR ABELE FAAGE, BT, FEhE 3 SuhdRd e do] W B
B AT A L2 (Taxillus yadoriki), F5 A Aep g, AR2E S, AHUR
7148 e Hi Hol &t B R¥LE RF Hol gl FUUF A
(Korthalsella japonica), 1, BUE, e, shifd 7ise 458528 8o
2 o &HE A$Re|(Viscum album var. coloraturm)®} 1 o122 Fufj7l AAQ H2AT
Aol(Viscum album for. rubroguranticum)?t £F 3l 1o 3& 4377 X311 ik A
f-ole] AHELZ lectin, amyrin, inositol, viscotoxin, viscine, flavoncid, polysaccharide,
tyramine, histamine, choline $°] 8l A2 BuHe] 9}, o|8F HEEL cholesterol
Asl, @ et 24, ok, 3 @ dwpolEs AH, 8.F, AF, A Y 4 BT
£ MAE Ae®w A A ItiPark, 1994 Han 5, 1998; Vester 5, 1965). 53], 74
o] FHEQ lectin® AEFAY A5 ¥ AYH F7 A3, FLBA F(Gayon 5, 1986
Holtskog 5 1988)¢] Wi§ Eiv} A%y, Fuldl M Fuld Asdols] A=y A7
(Yoon 5, 1998; Ribereau-Gayon %, 1986)& ¥l 1 &57} BHag uf gtk Ag4o] &
Aol W dF7t 223 olR4AT e AA, Avolel st FFAEZMY AR
9 BzA 53 22 BRIEAY o850 S8 Yon, S3l, T A}
frael His) SAZ JFe) A i BAe] o wA Hadgis ¥ ofvzl I 9

g AAAL ; A8 064-710-7482, e-mail ; khed078@korea ke
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get AL TAATEDAN(12T)

od] Aol ¥zdAY B AFE vehddn djung 5, 1986). o] AP Ao
o hat ANRHED G+ A LAERH T2 FeAd Asdo) ) )
A 8ol olFART FFAME 1908F EHRE 33 Aol A7t AlFEEA

o] 3R Ao i A77t ol AP I AL FFU I
FAFENT. yadorikiyel hE AelgA A7E 27ty & d7dMEs FIFATL)(L
yadoriki)el Ae@EEEE FF AT Wl £33 JEASDONL yadorik), A$2
ol(V. album var. coloraturm), &R IEALAO|K. japonica) T ) EESAHL Totsle]
AF AAHES] A 7% ARE AFstuA 2 475 $hs40

AE ¥ WY

1 AR 24
AZE A A9 Bes ALl 7} B A0 WA BAldo] 2F 2 Sl
429 37, 4B ¢ A3

2 AEA4H

A BAZATYY AR FEL PITATE] A& TR 9% BF3 By ¥
80% olgb&el] A& 3d T A(3BC)NA ausle A&AFc} A2 A BSE
Zerate] ARteial JALE 2 F Aqdule 5YA Aste AAsFEa 442 A
ok

3. A EHEd 24

1) DPPH radical A% A3 sty 573

FAEBAAL 1,1-diphenyl-2-picrylhydrazyl (DPPH)S ol &dld Ag9 292 2A%
H(radical scavenging effect)E 233} Bloisgs & HTh wELd =9 Az
(0~1000mg/mf) Z+z+-2 96 wellll ¥F312 0.4mM DPPH 442 3715t 2p3-4eolA 10
3 A @ F 517moM FREE SEAT ol MY ERTLEE Butylated
Hydroxy Anisole (BHA)E AHE-3I5ic. DPPHY &F3%7} 50% ¢4 8 o Jehle X84
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SHOEY 22 % HUSASEN SHEE &Y

= E 0022 BAEPLen, 2+ AEE 33 drEsle] AP AASK BEEe 72N
o},

2) Xanthine oxidase JA| 2 Superoxide &7 &4 &4

Xanthine/xanthine oxidases] ¢J& uric acid AAL 290y F718 F3x0 <3
273891 superoxided] % nitroblue tetrazolium(NBT) FQubgdl 2J8] 550melA Z
Asgey, wede 7 AF(0~1000ng/nd)9}t 05mM xanthine®} 1mM EDTAE 200mM
phosphate buffer(pH 75}l 4 Z1I81%{ 3 50mU/m¢ xanthine oxidaseS #7}81< uric acid
o A4S FTsYch Superoxide 2ABAE 9 ¥hgdd] 05mM NBTE A7lsh whg
NZAY. Xanthine oxidase A 2 superoxide &4 /3L 7z AAHE uric adds)
superoxide®] ¥JE7} 50% Z4¥ W Ueues AR =& ICE BAFNLH, &
A 33 gEse 4384 dAsd Fogs FEdnh

3) a-glucosidase A ¥4 &7

Yeast a-glucosidase(0.2U/mL, Sigma)e sodiumphospate buffer(pH 6.8)9] FHi3}gich
7143]  p-nitrophenyla-D-glucopyranoside(PNPG, Sigma)e E4E 3¢ 72 vwd
10mM 552 F43t) A2 a-glucosidase(01U/m)E 41 ¥H-8 F 405m FFT9
A &733191, PNPGE 1mMd $E2 4sln F7s Al wE 713 £33
ATk 7132 WY A SAT @3 ¥ ¥ It @2 FA%Y I Felg AU
&7 Acarbose(l00mg/mL, Glucobay)E AHE-3lHo0, TE HJ¥ L 3w a54g
=2

4 AE=EA H)—‘ﬂ(LDH H;&

3T3L1 AAMHEE %welldl]l EFFT 2447 W% 39k, 2 3 4 RS =R
(0~500ug/ml) AEstR 48X wjgs  AEe] EPHe EHlHe  Lactate
dehydrogenase(LDH)E £48}r}t. LDH $32 Cytotoxcity Detection kit(Roche, Swiss)
£ AH8Ete 490-690mol A FHEE S48

5) ARAE £3} #=

- 257 -



BUNATA EHATY DN (122)

3T3-L1 AAFAEE 12 welldl EF3t] 29 &t ] F3tc). 29%F post-confluence
el ZERHEEAJAIDX, 10pug/m Insulin(Sigma, USA), 1uM Dexamethasone(Sigma,
USA), 0.5mM 3-Isobutyl-1-methylxanthine(Sigma, USA)o! 3% DMEM/10% fetal bovine
serum(FBS) M YHoE wIsle 29 F¢ LHFEE ZANZ 29F 7)E WRAE A
At 104g/nd insuling EFF DMEM/10% FBSHiGdo s mgsie 297k wjdsigde
™, 2 ¥ DMEM/10% FBS st o2 widaidlct. & E3fEe 89 Bt A3,
AEE BEHEER(IX A Aedtich

6) Oil Red O G4H

A ALE B3V FEHE 549 A $39 JEE Ol Red O 422 2%
8 4 Aok £33 313-L1 AXE PBSE Al&3te 10% formalin/PBSE 1417 5<¢ 274
AR 2 F FFHFE 23] AFSL isopropanold] 591 0.6% Oil Red OSigma, USA)
ddeko 2 147 B¢ 4ANT & FF4E A3 38 e AeE A
Atk 9449 lipid droplet 4% Nonidet P-40 (Amresco, USA)¢] T 38 isopropanoldl] %
o 520l FE=E 43t

2% 3 22

1. 7 $-30] F(Loranthaceae)®] ¥¥ 2 A-{5A

BIFEAS L. yadoriki) e AFES B3k 48 7148 #Eo2 HE 50-200m |
o) HEH, AAA, 9 FE 2 ZE vSFHA U, vy, FARNE, 3
UF, g, 22 5o A8 e Acz A B ALl Age
9gel AFEo] 10873d= Srl7t Fdol HYon F AL AN £& ¥ drje
24 "o| B2 =4 gujy} 24EE A2 ZAEAL. FH AFAGAN A$-Zo|(V.
album var. coloratum), Be&HA2ONV. albumi for. rubrogurantiacum) £X< ¥ 1400me]
o) ;AL 4B, oFE, 94 5 HEITEEY Fdd MUE, AAUT T4 2
A gle AeZ ZAHJAL FHUFEAPTo)&(Korthalsell)d]  FHUHF A 2o)(K.
japonicays e 600m ©)3ke] FeHdt HEAY B, EAH 44, B4 Fd Y
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AS40FY B2 Y HUPAPY 42T B4

7, A2dTE, SEAZATGE, AEYY, FEUE So sl BEse Aoz
EREFHER

FHTASE X

ASao] Qv — BeASal Q) FAEAL 0] &

18 1. A$-4o]f(Loranthaceae) 9] £E % AHEEA]

2 FUFASEelY BYBHEE 74

1) FFASAolo 2358 2 BEE9] 48l D aglucosidase 494 45}

AZE T BE 3714 AEEL AT o845ty AR S §n 2 BAEE &
A7t SIS Hot o] BAAIAE Woldke 71Fe] 714 AE EAs JA,
B4 FEIF 37181 Wojz|zte] AUl o]FojxA] gtow FAARE Ztw e
DNAE #7jaln 29| =318 ZA1A #AY, 9934, g3 2L 43 Ago] U9
o] Frh o] EA4A TAe] oy AT} Aol Ada ¥R uel B A7 9
3tof o] BAMAE AIE: £4S 21 Ao ¥ 1 Z7eA ERo] DPPH A a5
HE2T(BHA; (IGo: 13.14pg/ml) ks vl @xgk FUFALAo] £7] 2FEE (G
17412021 p8/ml) 2 & FZE(Co: 20.61:0.61pg/ml)oNA FL A5 S BHAY. superoxide
aA BAHL F7)(1Ge34.1742.57ug/ml) S} 9 (ICs: 55.87+0.65ug/ml)ol A ¥l =7 e}
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HAMO L ZAEREDNM(12F)

WRo™, xanthine oxidase FAEFH HA F7] (ICx 6419+138ug/wh)st & (G
64.19+1.38us /) A E& EE HYch
o-glucosidases 4% Hutoll EAte 542 OZHIN DIFRI B3 gdu=
& &8A e 9L Frh old FUEAP-L FEE e-glucosidase A &
ol Bd7} A=A 2AREY 23228 QIC50: 0.65ue/m)H 7] (IC50: 0.62u8/mf) 2
T RTY acarbose (ICK0: 127.7ug/nf) 2.0 €57 A oA 4L Byt

F 1 P ATEel 2289 343 R aglucosidase B4 HA 13

DPPH radical Superoxide radical i aa a-glucosidase
g g e b
acuvi
FC50(ug/ mt) 1C50(z/ 1) 1C50 e/ nt) 1C50(ug/ wil)
. 2061 * 061 5587 + 065 6419 £ 138 065 £ 001
Z7] 1741 * 021 3417 + 257 8759 + 0.69 062 % 0.01

2) AL 2528 2 BB LPSE FEH RAW 264742 v 9

RAW 2647 MEE A E2HR LPS(lipopolysaccharide)? 22 218 &4 Fdo] F
oA ME7} 23 JFFHEL oA nitrite(NO)E FAAsdr). NOE A3 3
AL 1PSol 23] RAW 2647 E7} 2k=0] =9 iNOSehs NO 84¢ 3471 §74)
7} @#o] Ho] NOF HASA =1, £ CoX2ehs #A7E BaE] Q53] A
Z5A g} o]F Mol FEAL Y] 23EE F FFYBAN T JETS v)Xe
A AR 2R A HEe] 2&&oE NO Aol 52 J&EFHoZ AAEHoH,
AX 48 &3 AR ol 2F580 9 29 gq¥sive= 28 € + AU
FYE AfHE BX0] EHO) &S Y B £EE F44 NO #4L 9dA
AALH g EHE 100pg/ul o)3elA AE A A7 Lojytn v BdEL
AZ AZE AR Bghck NO $Ao] iNOsY] 287 COX29] HHGe] P& =
%8 9 Heg BEYENA westenbloting® 2 #E3 An F A9 gl 2% FE
7t 2old4E dAHL Q9T g E & AYF FRASLe] 2325 2 1Y
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SUHORY 22 L HURASHO Y2BE B4

2¢ 99 13 550 Yok FuAt.

3) FIEASA ] 2 FEF L BHE] AWAT Ealo A= 3T

vlgko|= Aol QAFse B/t pdlEe FRERG BolN Ee 49 2R
ZAAY FeE ANE AgHe] 4% BaHU FJHE T vl At A&H9
A 23 9%, 4274, Y75t S 22 AT AUl wAs dnk mA
e A8l BHog A#ER Qe FEel AU, Ydold ol AAT RALL
2 13 FDACIA 20108 ¥l7t $AF o) ok mEbd Ragol gle v AgA) Ee
HE NES Adsn Yok wigk AN AREHT e AAEE 3131 A A
HEolH o] HEE 0|45t vyt 7} P o} EE XE FH9 A7} Wol o]FojA
T Ytk o] AZE BEsiE FAAEE HEohlle AXeld RIFTEAR insulin 7
dexamethasone, isobuthylmethylxanthin °|2h= 22&o] sl A A ME7} APA)
T3} " #3349 M 228 QA= PPAR-vS} C/EBPads dAlelt), o] QAEL A
SAE7F HA4E W) 71 S93A FEEY o] F A dAle ARARE DFEUA
®3A g waby FURATAe] 25580 EY2A APAE 94 %L Ol
Red O AHZ vlusign 4 fFAxle] F@PEE B4 Bty 1 Ax FUYFAS
Aol 2538 % FHEL AX Y& vlXe F%E 125u/mt A AR IS v
AA FPpThE 2). £ FURASE|Y] 2 32 D BYE] APAE 239 1R
T 9 gotry) 93 31311 A AR FFASGe) 2F2E0 £EES B8
S2E243 ¥4 As A7 8d olF Qil Red O FNT 2 ZFEEANA 50w/,
100ug/wt, AEolde FRAY F4S AAse A& BHolu, 200pe/nt, AFMe A
FFAH0E A% AR A EARE BAH2ZE 3).
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S MATA ZAUTE DN (123)

120

8O

60

40

[ MEMES
u
& ME=Y

20

L/

--’//-_

[ L - o o
o

62.5 125 250 500

& Eluwln)

O3 2 2 F2E % 2889 AHE 23l vX e 9%

A: Qil Red O staining B: Lipid contents
ST (ug/ml) &

100
80

¥ HESH

W 60

R
#0
) I
[+] 3

HE=d ’ : B Sl " zw

a9 3 FURALAY & F2E L 2B AT £}

2 FUFAAeld AR EEHE AFHI =T vpol 28R L TEATAY
28 elFeAFH:

= 262 =



AfLofy 22 % BUFASL0 4523 B4

AnEd

R 2002 At B FobM. FFTUNIRAS AR ppI7e.
o] 4. 1997. #ZAEANZ, ol7lH|u]. pp.ads.
o5, 1989. WPNEEZ. FEAL pp.IN.

Gayon GR, Jung ML, Scala DD, Beck JP. 1986. Comparison of the effects of fermented
and unfermented mistletoe preparations on cultured tumor cells. Oncology
4(suppl. 1:35-46.

Han S5, Kang ST, Choi KP, Park WB, Lee DS. 1998. Antimutagenic effect of Korean
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