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Abstract B

Abstract

We investigated the distribution, ecological impact and made a
management scheme of five alien species in Korea. A scheme of the
national survey and research on alien species of Korea was developed for
the improvement of management to conserve ecosystems —against
deterioration by alien species invasion. Main results obtained from this study
are summarized:

1. Giant African snail, Achatina fulica

Giant african snail, which has been imported as a pet and food since early
1980’s in Korea. It was grown in 28 farming house in the nationwide in
2013. It needs attention in the light of the possibility to adapt to climate,
nature ecosystem and the degree of management.

2. Hoenet, Vespa velutina nigrithorax

A detailed study and risk assessment on V. velutina nigrithorax, an welcome
guest in cities threatening the public safety, was carried out to reduce
damages. V. velutina nigrithorax, a subtropical invasive insect, is known as
honeybee killer for hunting native bees.

In this study, the distribution of V. velutina nigrithorax was spread rapidly
up to Wonju, Gangwon-do, northern part of Korea, Gure-gun, western part
of Korea in 2013. It emerges from early June to November and can be
observed until the end of November. As a result of risk assessment of this
species was assessed in the first grade.

3. Corythuca diliata

Major host tree of C. dilatata is a Plantanus occidentalis. The distribution of

XV
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C. dilatata in Korea was 47 cities such as Yanggu-gun, Donghae etc in
2013. As a result of measuring chlorophyll content, 21~44% of it was
decreased in the severe damaged leaves by C. dilatata. C. dilata damages
growth, air filtration, productivity to the host plants. It emerges from May
to October.

4. Ammannia coccinea

It is surveyed 27 families 51 genera 64 species 5 varieties in A. coccinea
population. It was scattered, not forming a population in most of the
surveyed sites, especially in the southern region. A. coccinea is limitedly
distributed on coastal and inland of southern region. For the prevention of
rapid spreading to other areas, elimination or periodic weeding is needed for
controlling the plant’s population size and propagation.

5. Cenchurus longispinus

It is surveyed 22 families 48 genera 53 species 2 varieties in C. longispinus
population. It was limitedly distributed along the western coastal line
including Dechung-do and Baekryong-do. It was preferred open sand dune.
However, it was shown that the distribution was being north from the
southern region to the nearby capital region, presuming it was affected by
temperature in growth and distribution spreading. The seeds of C
longispinus were spread by gravity and animal simultaneously For the
prevention of rapid spreading to other areas, elimination or periodic weeding
is needed for controlling the plant’s population size and propagation.

XVi
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2. AL (Vespa velutina nigrithorax Buysson 1905)
7 ME

T o] THIAA Vespa &oll &3 tiy THFE S8, oy, nnt
Foedd, ged, AAdd, ol g e
DHE F 10FQ20tE 2F)°] 7155 J=H(FHTE 5 2013), F= A2
B(V. mandarinia), <2 (V. analis), SH(V. crabro), B R - (V. simillima) &
| €Folu =A] A YA 7 BHzo=w = s
A2 (Vespa velutina nigrithorax)-2 2003 F4HA] @7 1L

A AL FAFJEH(Kim et al, 2006), ©]FL FAHE oF 3.4km EoiA
UE XOZ o]E5o] T=Y FHAE T3 FAoE S0l ZoE FAHA
b o] F oF 109 dt AMEoms AP, REoEE FdE A T ¥
HAGoA FAHEA 2 Z27F HRH "HAAL A= ol (Choi et al,
2012a; 49|, 2012a).

71E9 EAA G o] YUehue THFQ Luloke](Polistes  rothneyi

3

koreanus)7} LRb D Fof w3 JMAFIE A FAAZH F4d0] vy ot
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AAE mls) HTHLE 4o A At Ayt €L =2 Ut
Au mke B, =AY HE A, 7R, de 5 vl R Aol
e 3o doprbs Ze® LA Qo] sATEE Jd A HHH
wt, FAH A, FTRAH A5 T AR -AFAZRJ] As7F HHL T
AAZ Ul M4stes B ¥ TRFE & 9522 A e, 15
5% BAE7t SASEE AT &4k F Ao ofstEo AEA wds

FHAeTE A E T ERY AR FAR FA5 e™(Choi
et al., 2013) ©]&} FASE o] o}FEo] WEY, A%, ASUAlo}, T o)A
o, &, el=r, &, ZelolAlote} 22 ofdd] X HoAH FE A= A
o7 votHTh

o Aol F4 &Rl HAoH olF QIF ~FRl, TEFEZD FTOo=2 FitEA
I F5 AT 7Y F7HER ASH] Akl o3I lth(Haxaire et al.,
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2006; Lopez et al., 2011, Rome et al., 2009; Villemant et al., 2006 a,b).
o Y FASEHE g JsE e Sed UA s E
2} dse] AAS T AHEY uds AZSHA 4oy don, ESE

W3 EEEel 3 QoA Boler BTHE FAN Adelt HE THE

A= F FE7k BARA AL fE AT T BHel % o)
A AAE o pxdow 1 F240 g %ol 54 AAA

o
sal7h SeHL glom 58, HEusld glo] B o
Az 7t oA SALwE ofF AAH Fash dAAH L JT w=F o
2 o) g B4 AolN Fas 58 Azt Ao yeh} =4 4
Zulso] tek B wsst o AzsAn = deolchH A 3,

2008; 2012 a,b; Choi et al., 2012a).
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3 A AFA F3bs N 34° 43" 5629" E 127° 43 4840
4 A 38T F3H gk N 35° 09° 412" E 127° 23 536"
5 A SHdA A 293 N 35° 000 31.0° E 127° 28 505"
6 AE G99 FHE At N 35°23 1419 E 127° 26 11.03"
7 AE A4 A5s Fag N 35° 38 482" E 127° 31 3114
8 Ay FFL AW A2 N 35° 53 692" E 127° 44 2337
9 AE &H3+ 54 75 N 35°21 2492 E127° 100 30.32"
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16 79 A s N 37°31 21.30" E 129° 06° 39.23"

18

IP:14.49.138.138, 2017-11-03 13:24:54



Il AAHS=E

2 (2013)

EHAY: 20129747 BEAA, HoA.

san Metropolitan City

L X|(2003~2013)

IH

IP:14.49.138.138, 2017-11-03 13:24:54

19



¢

E e

A
A\l

gl

o

wjr

O & : Vespa velutina nigrithorax

O 9% : Asian Hornet, Yellow-legged Asian Hornet, Asian black hornet

: & (Hymenoptera)

=
T

i

Yol (Apocrita)

7} (Vespoidea)

43 (Vespidae)

ol AH4H2004), A AL,

1o

A

i
i

. W F(2008), A%,

s

(2007), &

!

[e)
€A

4

&

(2006),

ﬂ'

(2005), ¥

(2009),
)E)L_ZI"/ Ogoo]:(Z()ll)/ )I\Z]I-Z:]l/

H

Xo

7]

N
T

15(2012)

S

)

o] A7]E EZo]7} 22-25mmel™ © g

ojvhdal), BEFole] 7]

H
=

]

Q

_oF’Hi

O

oltt. 7}

)

Al

=
e
Yo
A

o

Arhe) =

A

o
A

ol

Am

B
W3 A e

Al

[e)
-

A7}

s alo|t}, A wiTh e

daul o] o] 2

= X%
L

2

A o]

i

TEA &t

20

14.49.138.138, 2017-11-03 13:24:54

IP:



a
LHo

I, <z

ol A7 e

P =
= O

g d: 7}

I

Wz A7

=
o

Fot. o &

S

o EFwER A9 w%

= 71E

L sAemEe] A

ol &F2 Holen.
71

o] eyt
2 A

o w F
2E| o}

3)
=

{o

=

SRR

3z
=

= <
231_.

4

o e 4

o %

H ol IR Hu,

5

I 3502 3}

7

AZstA 7|

g5 ol

At

21

14.49.138.138, 2017-11-03 13:24:54

IP:



o=

E e

B
Nk
il
Ao
M.
)

—~
o

o

LN

FaL o B Aj=

A9

H
=

o

bet A

[

st A 899 Foll Aol HaL

S

3%

o
B39 a7 sAne 2 27}

=

o

2ol R Qo] By

s

S

zo &

N
o
o)
2P

</

skal o] &

=
=

Aol gt o] am

b= B A7 gt

S

1M, 79

25

r8g A

Faj <4
7 8~9Y Alolo| HIZRE o] T ¢ 6.7%

ks
pul

=
=
]

bl

—_—

w

-

7HAH

=9
o =

=9

3000-40007, d5E el &= <F 1000-20007}F2] A

g

s

s oF
o o]t 12
S5MA 7}

=
[}

4
A

v
el

o, &

B A& dE& F71A olojAH, t)7]

3

o] 4 ¥

m
To

¥m
N

o

]

=
.

=
—_

1M
ol

-
T

o

AL HRlt(Perrard et al.,
5.0 ¥ (Abrol, 1994), H7} ©7]

o] Bol 7 o= HolFF

(Perrard et al., 2009). B3 F& 10-20m %

=

=

2009) 53] 24 &5 HA37]

7

Hr

o e e

=
a

oY 2-4), AR 77}

-

s

A

o) 7] 9l

Hr

=1}
=

g2, vl
A

Ly
;r RN =y

, 5l

=

o, 3}
H

ks

i

°
pul

, ol )

7

o)
1 =7

HA lew, I 9 tgF

2] v}

o}

mellifera)= 7H& Az she], “EE 3ol bee-hawking hornet” =
=

71,

Ho

o
B

o

o))
D

14.49.138.138, 2017-11-03 13:24:54

IP:

22



et
off

e

I, <z

ofn
MO

o
i
AN
o
iu}
d m

53] dAR] FEopAlotll A A TE H A
= AHFTEdo] &9 Mo At 2e @ oklg,
< 5% ¥x 2] 35 (anti-predation behavior)o] Z
A AgTEES 183 5] WstekA Fr] fEo s
EoH(Tan et al., 2007). TH2THS FadolA S Jow o
o QEARE To ' o] Fsty niE Erfet B, vg7hA] Efuia,
o WetH= 7tse sHsEAE AAsaL ‘T’_}“";‘E]O] THI

TN ARG AAUF] HRFolv 2H7] Hu&e] HEE T F
T2 AFATH

 AFEES ARE ARl oy FE FHEEH &Ee Al
Zhste] @ 104~ 2% 34 Atoldl 7H B &FS stal d=

ARA7%A BHEL Wk YE FIE 1T IS WS A

N

E0] %Zﬂfﬂt‘r. £ dX o g &5 ves AE Ay 9
AE &5s 3t HYPdse HJH3 st AoRE HYow
(Abrol, 1994), B S-0] 3 Fol&= HolFga e FFo= s &

Fol g Zow yehygth oR2E A TA A4 16%, A
13%, Abd 47% Solm, A Folle & A3 19%, Abd 10%, =
T4 9% S22 Yehdoh(Villemant et al., 2011).

23

IP:14.49.138.138, 2017-11-03 13:24:54



B e 7 21ah

Avid 3

M3

Az 9 B3

24

IP:14.49.138.138, 2017-11-03 13:24:54



I, <z

ofn
MO

2)
—rﬁlb‘rEMW sAHSTR 1Y Sql

264km A =2 F74 9*\:}. Hhy 3o
ol o

—
@)
=
®]
—
x
-
E

., 2012a, b) T 3 FB-7

zolAE B @ Fuo

Z
1>
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£
n
2
[kl
ot
[>
2
2
rr
=
h

=
YA (Kiritani and Yamamura, 2003). -2l UgtolAE 5422 H o]
2 5FHE AHo] 2008 A=A Ao F Hol ¢k 539 A s
E A AT FEH FUkel E2 Gt ol FolA A U=
3 = TE &AM Fsts W, sHSTEH
AME &3] & 4 3L, TAE EAANE Bo] Btes Zow BiuES]
(Choi et al., 2012a, b; Villemant et al., 2011). =3t 5 24H 2 51F ol 30km
A= vy & ¢ due Bart ey, gyt AS7kA yehd
12km/yre] EEZFdi= vl Tfe QdE2 st AstA At Aok
E F At 28y $HlgE gL re] AEE UYElE ATEA, Y *
D=7t soidel wekA] £Hoz Frbstal vt ol do = FtEET} ¢
Wil g AdeS uth B3 SHSEHE Aot Holi =
g, 25N, v, THrd, °
oA Aoy 7HA 5o e dAE 4
Villemant et al., 2011). Abrol (1994)<} Tan et al.
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2011). AAl Hie] A¥FEE FTUE(1767/kr)E AZ3e et
T&A A E w(Jung, 2008), TH>ZE| MAT BHL FIHEFEAAA
Adaglely, ol tao] B4k, A, AR FEelE AeldlM e Ee =
2g7b vl =rh maks fefe] BEd ez A% S AL T2t
T wh FEAde FAHAYIIE 71 Mol s AT BAAA,
A EmE AGE A% ANl a7H L ok =3 efFe] Hd 2
Avtel A2y AA Ao /1914 Az v = Qe 191H vt
AA =¥= dasity =320 e, JAY F 3 49 Aboje] SadA Tt
OE APEn AR 27 dethdes Hol SledH, oldsS AsAY dEs 7
s Aol so] ST Wk f-ejuete] Ay, AR HAH o2 Gy
AWM, Fatdths HES AAH dar) ke Fd oo R FAHHT 1Y
u Ht‘r AR A =3 B4 7ol dud A9 SHIH =S W8S
& ¢ glon, old mE AT HE AR =5 5 Ue JoE Asdn.

ry o2

gt Ho] YEET} 70% ©]FoE F7eH(Rome et al., 2009; Villemant et al.,
s

N,

F

<HE 2-2> TLUiet ZYA0MO] SH2T R YDt S0 2ok Hin

Vector Korea France
Location of invasion Busan port Aquitaine
Year of invasion 2003 2004
Rate of spread(km/yr) 124 + 6.77 67.3 + 2543
Maximum rate of spread (km/yr) 264 154.5
Maximum distance (km) 211 577
Number of other Vespa species 9 1
26
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(3) I3
(1) AR

1) EA1 HeIN B

e
2
N
12
=2
R
—_

997-2001 A7k =AM AdE By SEE>ApeEmis>gdR g
A>T>mup LI ESA G U o2 HiEgo] Yebgth 28y 20030l
SALHol A wAdE ¥ 201089 AAE BHY FHEHE] 7%= I
=4 Jelga 1 HE F9H0] 28% 2 UERGETH, 53 2R wdo] 5% 2 oF
20% 8= FAEATE I 9 P, A, BARA = 2010 ofF] ST

o] AYT Aol AT oby s1Ee| BEFH Aol v]XAE Rtk

&l :
37 =2 455 FdAAE BR %%(V simillima)® SZH(V. analis) T FRHO|
yebgtth 28y 20033 5> (V. veluting) 2] 3 ©]F 2010 1539
A TASEEE 20%E UEI om o]F E=ASE AHor JpHA 1
H-&2 HapF o g2 ZUsHAl Hed 253 29%, 35 H 40%, 459 65%, 551

3 2
2%=2 UElgt weghs SHSUE S TAXY S E3] AFsE Ao E YE
U FE A Y %‘cﬁ_cl AEROZ 2718 Ao Z Holn o= AL TA Y
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<E 2-3> 57 K| EOM KA CfY Lo 23

e FAA il ia ARAEA] Z8AHA T
o 1997~2001 2010 2010 2010 2010 2010
il 1066(29%) 233(19%) 2(10%) 2(8%) 6(12%) 5(19%)
i 609(16%) 123(10%) 16(76%)  11(46%)  2041%)  17(63%)
ol 1101(29%) 344(28%) 2(10%) 7(29%) 12(24%) 3(11%)
R 924(25%) 67(5%) 0 0 2(4%) 1(4%)
sHoEd 0 454(37%) 1(5%) 4(17%) 8(16%) 0
mupgaEd 33(1%) 16(1%) 0 0 12%) 1(4%)
A7 3(0.1%) 1(0.1%) 0 0 0 0
Total 3736 1238 21 24 49 27

2) TA] LHOIAM TI9FZICHO 2J%f M™ME ZJ 2L T

2011 71, A=A o2 11972 78ke] e @ 13 A art HF
AL, F2 =AY 28 s 109d Abololl 104 ©]/de] S7HE Holal
ATHChoi et al., 2012b). =3+ =
Rom AFEAE FA] A &A1 FTF FAlel A

20109 FAF 2479 89€ =F 7SS B Fx2THol A 41%=E 7
2 =A YEbsa 20131 d 9Yol = 69% 2 7
o] 7 RIWsA vebd itk Boh 238 AR w2 HES UERd

2= o

{r

f

Mol Rx7) 7128 The xeje) MR AA ARNE
Ehulol e} Sk} ogo] 2 N ER oS Hf&o
b G Ao BT ol HEA YA B 7ha Fe Mg 2AR
guithele oia E sl wls) S0l wlwa obg AAhEQl, S7-ewol
A ol A 4k o] F o] Se] ulgo] HAHOR HolURA EA 1 AR
Sol Uy el 29 5 = 187t O Frkel wie AdWssls) 7

Ao g e v A W FFRAZ EAZ H4 o A A 4 &

ut

_
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Urbanized grades (1997~2001, 2010)

B V. mandarinioc OV.crobro @V.onalis BV similima @V veluting

11 F-
—— _
19972001 2000 16972001 010
Urban neighbourhood parks | Urban centre
dgrade Tyrade
Urbanized 100%

<72l 2-5> 1997~2001, 2010 HAIA| L} EA| S2EH =3 d=
<HE 2-4> 119 FxCjo| HEl XA szt
oz A o+ =4k A R Y §hE
(2010)  (2013) (2013)
SAe9y DVEAL%)  11(69%)  5(13%)  8(89%)  7(39%)  1(25%)  8(80%)  3(50%)  2(25%)
D RS EC) 17Q1%)  3(19%)  29(76%) 4(33%) 1(10%)  3(50%)
< 14(18%) 1(6%) 411%) 18%)  125%)  1(10%)
grRuy 4(5%) 1(11%) 4(50%)
S84 4(5%)
g 2(3%)
drad 2(3%)
S =g 23%) 1(6%)
Zgd 11%)
L] o i) 2(50%) 2(25%)
total 78 16 38 9 12 4 10 6 8
29
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TN A= 8L THE 11€4E7HA °F 1009 &<+ 2 A 7|3t o = HA st
2ol A, Wol, £8 3l A Fo] o] F X Jung et al. (2007a) 4
Rho] ¢FERlol @AA B =FETE AXEIE HlEo] d 1,000 el
714 FTEAL 30%, 750999, A=
&= At Bel= ofF 1,750% 9 o]/
ShEmiZl e 4, APAEEY 2 5

7} 25 8 AYese § 2 AEH 2AE o 4 Ak =3 AeiA ol

Agel WET dgEnh £ BRLAAY BAE FEU AuEY £4E
ZIAA, FAE BABES 8T8 H1, olo] utet Hol AT Wl A7}
Zolgo] o} @ Yo|HFol ActATt WA B AgAL AZsA otz
93 Wel MAsIA, BANTe] VX Tahe] YEAT FOE oloiA
Fparedel Mg FA Dot

(1 =44

TAeDdde] YW o]F 104 de] B2WA o] F AT FRH Frhet
X g7t olfAE A o5 AEH WAl A E7bs ST mEkA
ool JTHoE REIIUAM AFEANA e F= EAAYGE FHeE
THLEE JMATS sk #evt dasin

AR i 2E AR e o] BER S 119727 AAS 9
o, Edldl o R o] soldel waEk dAe o zs Ayt A9
HA etk ek olSe b AV|Ho s U of HH o5 A
B 542 =

i
ry
o
%
o

i)
= & A 235 BEA Zeta ok webs £ O A os Efe JfAdst
A AANE vt Fol mel Efe thd F7F A9 H dad AAolth
T FA0l o7 ARAbe] ds) A= vpef Bl B W= £4jo] A9 o]F
AR Al lem A, 29, B, AP 22 AR g =E Alst
A FEskd &5 dsf o gl @]l Zgstof jhtt
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Il elHS=E

AN71A ez ojn] Tl o] A 84 o]F WHAA=
ZAH 5 AR A M8 &RV AZg el F o a4 #get Has)
o & SHSTEHY Y 5A4E& Z Y
(g FFA7E getstal o] 5S fFdst] AAZRHH
BF) oo 7€ davt Ao =3 BRI F3 Ve
Hasl GsAgels 28y 7] AA A3 dT=
d dej 7t Soidel wet 2 B TRA 29 A J3f G v
< st FRF wep 1 9 E ol WHE Fasith
EAA ol EEske MATY A% A5 54 & 18w =2 A
5 b & A A7} 7Hs 3t Rose et al. (1999)2 Aspergillus flavsu, Beauveria
spp., Metarhizium anisopliae, Cordyceps, Hirsutella, Hymenostibe & <5844
&38|, Bacillus thuringiensis 5 Al¥, Nosema spp. 98 & 2 nlo]g 2, 18
A ZFHEA ASe o1& AEH UAE AdsrIE o, 7S
Pyemotes ventricosusE &3 WARJNAE L7ttt A2 A dRdA =
3t AT, Serratin marcescens?t ZtE 5o AFAHol e ASZ FlH

_%i_
(Kim et al.,, 2012), ©]¢] && 7IsA=E 7| 5 Atk

3
Y
>
i‘—";
N
N
o
N
X

o

2) ¥4
2HF 1% JAl= 25 E3H(Chang ef al, 1994), THEZ, fAEH
(Lim et al., 1989; Kim et al., 2006; Jung et al., 2007b), 18|21 &8l x5 ¢

wolsh B uAATe el Sol Utk
MEFTELY 3 o}bF A m. cyprust BTE IS
olghz the Wl Wol ) Hg AT Lol HuH o B
A FEEo] BTAL W] el 4 vhele) Ade] BTE
d<

T4
IRt FEE Y T U SE AT, &
T

of
ok
s}
i1
2
fiu)
ok
o

tE

oflt

ox ro

o

rlr o0
™

W, lo

W= il
SEFLI(V. orientalis) F5- 4~67tH] o] VES A THE D F U e
o] F2AL A= A5 Z1EE B354 3 (Papachristoforou et al., 2007), ©]&
2485 ENA 7lEs AT Fololth TALTE 3 F Fold EfY

T% ¥ ZFo|ti(Maher and Thiery, 2010). Abrol(1994)& &7 >ZHo] 42>
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3. ST EE (Corythuca ciliata (Say))
7t ME

T oA = A E(Hemiptera), 338 & #H(Tingidae)oll &3l= 25/ 37
o] 71EFo] UM E7] F, 2010). I FollA HEUFIHEH =

H7HA ds7h FAkE QAL v = A 3HE ATHKIm et al, 1997).

FH9 A% 1969 ol o}, 19751 d T2, 1976 F7he], 19783 2#<l,
1980 a1, 19831 92, 19861 B7hE o}, 1988 1] S o2 gty o
937} B35 T (Arzone, 1975; De-Battisti et al., 1985; Gavrilovic, 1980). &
T AE 20020 A5 #FE T 10d olWel 1IAANE FAke] RuH AT
(Streito, 2006; Ju and Li, 2010).

Z1FAEL U A IHEUFE A Qo (Chung et al, 199), &
n e g dHEUTF A&zt A4y, SFduy, sl=2d, 3y 5&
2 zx=2 o] &3l= AoE ¢#A Jdth(Drake and Ruhoff, 1965). &3] WE L5
= ]

23 o]2jo] golstn Faleh 7] AB ol Holuy] wRe] =A
3
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HEuHmgadd e S 22 A3 AJAYEA ol A=Al Befst
2 54, AEA 8F s= sty st 20139 5ERE 1197bA = 160

AT o R ZABIATE A7 ZAMEE R = 5~782 AE, 471, A
A, 5 9 AF, 8992 Fd, A5, Ad, A, AF, 100112 1A, A
7], g AL 72t AAFE G oE A

FHA 54 9 AGAE getely] 98 AT, 4, SHAA AZ¥E 45, oF
S Fh2E ZSASH(975xH84mm), FHotad ZFAMS5(2150xH73mm)
o= 7|FAEQ ST I FAT T Aol AsE BEsk T
A LEE 2570 (12), BE 65%(22), BF7] 16L:8DS XA A5
o LEASAAA(EH oY, W250xD250xH250mm, W1200xD1200xH1200mm)
&ol AztEetaa FY250ml)ol E& AN 3~4Yel A 2T 7152
S FESAL, EH mA= AL Y] ) AAESa fEd dTe
S 29 ol FATh VFAEAHS Fetatr] HE) tEFE &3] AAEH
Foll AMAstes WeFuy, GEuF, s, Hu, oAU, 23U
2 gdoz A YT

FHSAHL &3 20vkeE], A 207 E R A HeERE G2 R

Zoom Digital Microscope) &2 FE|E &3 Th

, AZL 7tEeRe & S48, MeantSDE e}

_1_?1_
Ytk 4717 UAE2EHA(CD-15PS)E o] 4393, & w7 (26x-130x

Taele] ARa FHE HAs] fa) AFe) FWEUTA 1079 H3]

AS AHs FAE =54 FA7I(CCM-300)E °l &3t AE54TFe SHe

k.
WESA A B AFZ B4 25
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H 3-1> HELRHI Y S3X|
PEl N s
Az 2AA GPS 3% A2A 93
1 MEEEA SAT APEF N 37° 32 068" E 126° 58 22.8" c2u A
2 ANE BEYA &olF N 37° 00 062" E 127° 09’ 064" 29 53
3 BANE A FET BiHE N 37° 21’ 249" E 126° 51’ 54.5" T2y 4
4 BANE NN ART N 37° 20 362" E 126° 47 119" a Al
5 AAFIA AT F2F N 37° 33 082" E 126° 41’ 21.8" T2y =
6 5 FHUT TS 1Y N 36° 47 262" E 127° 35 59.5" T2y =
7 FE AT ik Ade N 36° 49’ 183" E 127° 49’ 46.7" o =
8 FE SHTF $HS vy N 36° 17 50.7" E 127° 35 50.9" FAZ =4
9 9 AFA 29T N 36° 37 455" E 127° 27 22.7" Sl |
10 g ol AW N 36° 46’ 22.8" E 126° 56 00.8" Sl Al
11 T 4T 395 239 N 36° 35 45.7" E 126° 39’ 31.3" =29 %!
12 9 TFA ABF N 36° 26 39.0" E 127° 07" 12.6" o Al
13 T = AAR A N 36° 09 065" E 127° 00 35.1" T2y =
14 e FAT 4y 4E N 36° 06 104" E 127° 29’ 20.6" 29 %
15 FUE 4FA 422 N 37° 21" 29.8" E 127° 56’ 14.1" =29 %
16 AUE 24N AAF N 37° 52 16.7" E 127° 42’ 08.3" =29 %]
17 BUE ST T 4E N 38° 05 575" E 127° 59’ 33.2" oa =4
18 ZUE AT dAF 45 N 38° 04 09.5" E 128° 10’ 183" T2y %!
19 YT &2 FH%E N 38° 12 394" E 128° 35 17.2" A %]
20 AAE FIAA A3F N 37° 31 11.3" E 129° 06 15.7" A 4
21 AUE A GEE N 37° 26 12.9" E 129° 10’ 01.2" =29 %!
22 HAFIA T =35 N 36° 19 173" E 127° 25 56.0" T2y =
23 AE QA F74F N 35° 55 13.5" E 126° 58 43.0" =29 A
24 A5 AFA 4% N 35° 34 09.3" E 126° 51" 209" 29 %!
25 A8 137 AW WA g N 35° 30 152" E 126° 41’ 56.6" T2y %!
26 A8 $9A FuF N 35° 24 50.7" E 127° 23 (15" 29 =
27 A5 T3 AHY AEE N 36° 00 47.1" E 127° 45 32.1" 2 =]
28 A5 B Fo5g 5 N 35° 38 36.7" E 127° 31" 07.8" =29 %]
29 Ad AT FEH N 35° 17 23.7" E 126° 46’ 31.3" Sl =
30 Ad ¢ Ads N 34° 53 21.6" E 127° 28' 509" T2y 4
31 FFFYN T 2% N 35° 11’ 01.7" E 126° 54 109" 29 %!
32 N3G AT =35 N 35° 43 48.1" E 128° 27 115" T2y %!
33 BAE BAN A% 44 N 36° 44 405" E 128° 04’ 34.8" T2y %
34 BE TN FEE N 36° 24’ 551" E 128° 09’ 23.9" Sl %
35 AE RN AEE AFY N 36° 09 23.9" E 128° 09’ 09.8" il 7
36 AE FHA B3E N 36° 09 02.9" E 128° 17 13.2" o =
37 A8 SAT &35 g N 36° 59 16.0" E 129° 23’ 445" T2y A
38 AE 9+ 9% 939 N 36° 24 447" E 129° 22 10.9" o =
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<H 3-1> A&

(o]
e A4 aPs 25 AR )
39 e 2PN BT 715WE &7 N 36° 07 504" E 129° 10 04.5" o3l =
40 BAE AFA B85 N 35° 51’ 58.6" E 129° 12 35.8" 29 24
41 AE AT FEH oA N 36° 20" 33.8" E 129° 03’ 53.7" Sl z
42 AE G FES ARY N 36° 39 41.6" E 129° 06’ 45.9" z2n A
43 A AdTE A% N 35° 32 255" E 128° 28’ 42.9" =2y 73
44 A AR vigE TEE N 35° 42 06.3" E 127° 51" 152" i |
7 ke AW 848 N 35° 22 239" E 128° 29’ 47.3" AL =4
46 BAFAN 5T 2F1E N 35° 06" 475" E 129° 02 19.7" =249 73
47 AFERAA S AZA 285 N 33° 32 264" E 126° 40° 24.9" =29 FA4

% 71535 AA A ), 20% w1 A, 20~50% : F, 50~80% : Al, 80% oA : =4

HEUFa | d g EE A gy, 2011) HEUFa i e 2R @9, 2013)
XE=H : 2EX|ZHEY TIHX|E(2006.11.30)

<38 3-2> HELFLIEY 22
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: =8UA & : Hemiptera
W 3 : Tingidae

W : Corythuca ciliata (Say)
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<HE 3-2> HELIFYLIE| d2AL

Month
Stage
1 2 3 4 5 6 7 8 9 10 | 11 | 12
& ©]
1A | oFF © ©
8% ©) ©) ©)
o @ @
24| %FF @ @ @
ks @ @
& u} O =}
A | %FF o o o o
A= o o o o u] o
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2 3" =3

BEe ARG BREAX)

3.78mm (3.64~3.94)%
(1.79~2.00)°] 2, 7 &
o] = 7o) 2.67mm (2.61~2.67),

CQFRle] W) o] B2 Wk, &

N

2

o]2 F# o] 0.0lmm © 7

420l

1.80mm (1.6

A

.

oz ATd

2.09)2

N
6~
2~ [e]
FHAL 2
[e)

I, <z

ofn
MO

Z0] 3.92mm (3.72~4.04)°]11, FH-E
o A AZFe

dzlo] WAt v ERE7HA ¢
2.68mm (2.54~2.79)2 FZ°] A3

dH o] 1.90m

o] BE51A Hojuhet o] A

o},

<Eg 3-3> H-|K|_|- H |O| A‘i* o:iEH KI‘{
Measurement N Sex Mean+SD(mm) Range(mm)
Body length 20 Female 3.92+0.08 3.72~4.04
(R
ERE7HA) 20 Male 3.7840.10 3.64~3.94
Body length 20 Female 2.67+0.05 2.61~2.67
(i BHF-27HA) 20 Male 2.68+0.07 2.54~2.79
20 Female 1.90+0.07 1.79~2.00
Body width
20 Male 1.80£0.10 1.66~2.09
45
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NN=E D=7t A4 AZHJAT FF 93 4] A= vttt 1 9
o S3yUT, dEuT, s, HUE, oAU AT ool BEE
RAARE 7L 7 A FFo o3 Fefi= AFHA g

< 3-4> HSLFLIEY 7|FA= 7|IFH=d

_ 15 5=
NO. = 8t =y .
4% | 4% | OF
1 (Siﬁgﬁ) DPlatanus occidentalis L. | ¥HFUF | +++ +H+ Al
=
2 (gr;li%grif:;;) Ginkgo biloba L. ST + ++ -
Sterculiaceae Firmiana simplex (L.)
| mesw W.E Wight kAL IR R R
4 (é?gfjrc;_a ;r) Acer palmatum Thunb. | TEFUF - + -
Hippocastanaceae Aesculus turbinata .
> H3=) Blume 28T ' ' )
Rosaceae Prunus serrulata var.
6 (hm) 2h) spontanea (Maxim.) AR - + -
E.H.Wilson
7 Leg( = jr;())sae Robinia pseudoacacia L. | OF7FA - + + -
ro) 24

Degree of density, number of Adult and Larva : + : less than 10 individuals, ++ : more than 30
individuals, +++ : more than 50 individuals
Damage of sucking, Percentage of damaged total leaf in a plant, Al . more than 50%, % :

20~50%, <F : less than 20%
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R e = e P B o 1 i i Bt B R R el
A 10709 Asile AHs Fol & AHE SA7(CCM-300)8 ©l 83t
Hade AT 2 A3 A3 s A2 7919 9L 11~24%7F #4303,
[3HA] flof o s w3t ol 21~44%°] F=47t FaFH AT
1ol Ha g ol wet B sHol FageEA AEe] AT, U
o

o ER AT A4S HAe0l oa) AHE 2| Al
g =

Ayl

H
O

i
o>
o

THE A g a0 4 | weE 9e 599 9 e A AS 2

o (54 (A5t 34) (s
1 CFR: 107, Chl: 1069mg/ m*2 CFR: 090, Chl: 961mg/ m"2 (1% |) CFR: 089, Chl: 955mg/ m"2 (21% |)
2 CFR: 1.25, Chl: 1183mg/ m2 CFR: 0,81, Chl: 904mg/ m"2 (4% | ) CFR: 0.71, Chl: 841mg/ m"2 (29% | )
3 CFR: 116, Chl: 1126mg/ m"2 CER: 076, Chl: 873mg/ m2 (23% ) CER: 0.69, Chl: 828mg/ m"2 (27% |)
4 CFR: 1.20, Chl: 1152mg/ m"2 CFR: 0.80, Chl: 898mg/ m"2 (2% ) CFR: 0.63, Chl: 790mg/ m"2 (32% ] )
5 CFR: 121, Chl: 1158mg/ m*2 CFR: 093, Chl: 980mg/ m*2 (16% |) CFR: 073, Chl: 854mg/ m"2 (27% |)
6 CER: 1.06, Chl: 1063mg/ m~2 CER: 087, Chl: 942mg/ m2 (12% ) CFR: 071, Chl: 841mg/ m"2 (21% })
7 CFR: 1.23, Chl: 1171mg/ m"2 CFR: 0.88, Chl: 945mg/ m"2 (20% ) CFR: 0.61, Chl: 778mg/ m"2 (4% |)
8 CFR: 1.15, Chl: 1120mg/ m"2 CFR: 0.83, Chl: 917mg/ m"2 (19% ) CFR: 0.72, Chl: 847mg/ m"2 (25% |)
9 CFR: 103, Chl: 1044mg/ m*2 CFR: 085, Chl: 930mg/ m2 (1% |) CFR: 0,68, Chl: 822mg/ m"2 (2% |)
10 CFR: 1.19, Chl: 1145mg/ m2 CFR: 0.85, Chl: 930mg/ m"2 (19% | ) CFR: 0.60, Chl: 77lmg/ m2 (33% | )

CFR(Chlorophyll Fluorescence Ratio): F735nm/F700nm, chlorophyll: 634*F735/F700 +391

a7

IP:14.49.138.138, 2017-11-03 13:24:54



EYEiARleh g0l =2 AT FLZAF & L)

48

IP:14.49.138.138, 2017-11-03 13:24:54



I, <z

ofn
MO

HEUuTadd o] HAow AvlF, JivR, =dAF, WAE
it ITHEIZE, 1999). 1 TN FHZUTek 2 FuelA B
(Sphedanolestes impressicollis) = & 4 ZF°] 43 24
H EAAAME & ASes B dEFHARdAE ©
FS AR
A3 P sdA e 49 F7 A4S 104~11.77H, HY 18viEl =
2 Aoz #FHAH.
o= wEuTudd e =3
o] Y-S ol =1}

i)
o I
r
2

—_—

<E 36> ClElRy=RITe] YU EAY

g | EEAL [ AR [ ARIAS [ AW [ ASRS

G | 4% | 9% | 4% | 9% | 4% | 95 | 4% | 9% | 4%
1 4 7 4 15 3 12 5 11 5 13
2 5 11 5 12 5 10 5 8 3 12
3 3 9 5 9 4 9 4 10 3 14
4 4 14 3 11 3 18 2 14 6 10
5 4 9 4 8 3 13 4 7 8
6 2 16 4 13 5 12 3 4 11
7 2 12 6 9 5 8 4 11 3 16
8 5 7 4 10 4 11 4 12 5 14
9 5 5 11 4 10 4 11 3 14
10 4 12 6 10 5 7 3 15 4 10
11 6 8 4 15 3 13 5 6 9
12 5 11 5 8 4 15 4 5 10
13 4 9 4 5 11 6 11 4 13
14 4 12 5 12 6 9 5 13 5 9
15 3 10 3 10 4 11 4 12 4 12

Lt 4 104 45 10.8 42 11.3 4.1 10.8 45 11.7
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m. &2 E

1. V|=5ERAE (Ammannia coccinea Rottb.)
H| = &5 Z(Ammannia coccinea Rottb.)& FH 23] ddA A EZ Holv

7h ake] g Folty. F= FEop 7L B ofAlote] =olut FA Ao

2
Bxam ok 9% FuE AWnY A2WA e HolE (0m HEO|T
o

, gol
8l 4708 Zro] A& E71= A-rh 7HA e Y& viednh e HFo
2 Zdo|7}F oF 25~68mn, Z°] 24~85m FEo]H S| ofARFL Fro] glo]
2718 Al £ AFA o dACFeld 1~5714 DRt Sdn. v
© A2 100l =TH(FE], 2007, L 4-1).

FEugtl s 19643 ol FddE Aoz HuFHoHw(HEH, 2009),
1998'd 8ol A g4, 2000 8ol A FAlA APH AA7F BaE
oh(atrd, 2001). FWHEZANAE A, coccinens THEAFTFAEOE FEE O
e A= 9,11:}(01%15, 2006)

AYHoZE FE HAPGEALS THOE Zx7F gRldo] on, A
de ZY9E A3, A7 AH SAAE Ex7 gld 7S] ok FE &
A, =, AFA QA FollA 7t &0 FVIAY e Bl Adth

2 AFNAE Il EE3staL = H=EFHFA (A, coccinea Rottb.)S T
FOoE Ao EXEE AASAL, vmFFARY A eFHE
T AAA 2FA=THY WA, A, A B bzl w3 =
AATE At Bl 8% A8E TEA st
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FEQe] FAEENEE S| w}a}z BEglon, & olsh

W Ege] B2 A8A 54

71l 2 A &3¥(Raunkiaerian life-form)&4S 3} THEE
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