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Butterfly Communities in the Three Areas of Different Natural Environment
in the lzumi District of Osaka Prefecture. Fiuyoshi Hoxpa (Municipal of

Izumi Minamimatuo Junior High School, Haruki-cho, lzumi, Osaka 59002,

Japan). Jpn. J. Environ. Entomol. Zool, 8 :129--138 (1997)

Butterfly communities were monitored by the route census surveys al 3
areas in the lzumi district of Osaka Prefeciure from April to October, 1984,
Species diversity was highest in Wakakashi area (8 families , 48 species, 2308
individuals) which is located in soulh of Izumi municipal, the next highest in
Haruki area {7 families, 45 species, 3174 individuals) which is localed near
Wakakashi area and lowest in Anashi area (6 {amilies, 16 species, 850
individuals) which is located in center of lzumiostu municipal. Judging from
the species composition, the environmenis in Anashi area, Haruki area, and

Wakakashi area were estimated as urban, rural, and more rural siages

(sense Hiura 1976}, respectively,

Key Words © Bullerfly community, Diversity, Environmental stage, lzumi

district, South Osaka

19844 4 H e 5108 o b i3 T, ABURROA I B K oAl AR e s v T
S5001H], FURWEBHIK B Tosl, v b v RHC L S T 2 vEEET -
ABHERE T 6 RLGRRREOMI A, LK & b ¥
L 8 ko R 0 K2 Mg AL T i 7 RMOREST AT, BRI L b & Sl
3 km @ T3 8 BASRE006MMR, A3 8 BISUIE6R0M M s E e, BBt
ﬁbf&%ht@@?ixyffﬂﬁawm?.ﬁmﬂvN%HESWQ%E%Kﬁ&
$IY v /A F 2 U AT TEREE L AR TA SRR T AR TS
AT yyeFa o REBoECEEhTE 2. RSN T s YD S HE
(1976) b &SV TR O [FEABREE M 5 &, ANME G A BER
B SGT PYE, ERI A ~ SN B T b - 7, 7 s 0 EIHEOTI S EIT R

= OFE, FURHL M & 2 RN

- 129 —




FN IR

AT BAM A SREHUR b {E <, R
HOWHETTH v P ST RO BB

SR TR b S fn b b v AL

A, RURHDY v RD &

HETROT o OAER L TWA Z & PRI

FLsic

KRR M 1, R R S ARIDER L,
ABDTHE & B S OREIC L - T, TOMHOR
BRI X MBS NTER T &R, FHRAL - miio
W A & 0% ( OMPFHTIHL TWE, F1Th,
DT o NN M LA (TOBAHE) AR
I dH AR, RGN, IEME b B AER TV
oA TSR I W R GRS EHAS IR T
Wiz Lo L, 1994EEREE U Ao BPGRTasilie & b7 2 )
FIV ) Tl 7 & ot B A o0 W i< o e B D 1,
L S BT (o 2 e At AR
Y A& AR Re s A & S, R [ AR
kAP,

PG FarviWIGELLSHOTEEELMTTA
WC & B RO DI R 5 fovh, & Lok
B oBMERO 120 QTR 5 e sbie, 198345
2 5198 T, ERERE D AR R & T RN 02 1
MBI ORI 5 SHURTF » oHREITE -/ C o
Wik, 205 501984F 4 bSO i -1
ot AOFIETE S, COPWHELE b S I0DER 3
P ER g, BREAMOMb 0T ERL BREET-
e

COOPHAARGE, R R R R A o
WA LR -+ GEING, 1984) EFURET eI
CRIL 1985) Wil Lrcds, OB, B4 s
R PN Pl e et

AFRIC AN BN G, WL CBE, BOITEG O
LSRN PN T e - e TOF P 1 WYY 2
BHL ETE,

WS & UVRESTE

1. F#EH

AR AR A O I o A 9 B ST R
S, R hRERARNT SRR R, BRI
T O ST - (B, BfoREed
foo T, 3RO BAABREES, il (1976) oL 3H

@ /< bR 3 X
QFAE
QIR

[ 31 R eadiva i

PR ORI L AR DB N R b0 L
A, BEEFO LCHBERESOL— FERELE
BAF, Sl S o8 AR
RACEHMARB ¢ KBTHoJuR A S22
kmOEHER A L, WD O 2 mO Ml h 5,
T200FT I Al & hus & Wb LB SRR L O —
NI E D& BT VL ERE R RI0mER T
Bh, MEEOBMNICE, A/ FORANEL, 70K
FET, NIV, VT Uk A H e A
Rohd, ANSETEy 2/ 4, 4875708 O
£\, L L, LO78EEICHMHIAN & LTosire iy,
WO FEMRkE s L > TH B, RBFME oo
Wi, it o dbilic i b 5 UTRM, Aot s
ATV UL, BRSNS 4~ BE S S iciin i
ENT A, R — b, BB~ R R~
MR~ AR~ & b S N O 1 bt A
FELOBIE, KA L WS (2 -A, B3 -A)
RIS BRI B HAR AR B ST © I & b R
8 km OB BEO LR CRLE 3 RT0~80M T H B, UK
HOORBEOWE Wk, A A v bk vr e
TSN VRTEL T AR OMENK, They .2

130~



KR 0 5 o 3

R
o T T e

SR/
]

L R &3
U

AL

L c
() ( Mz A A 1)
A BoOEAHIK C:

F 5O, & YOI
3. AT 3 A v B OSRRET E LS,

i

AR AEL (198440 4 H )

3 R
B RN (198445

9 ) C TR (1984589 D

BRI DT 1, O ke A2, A, O
ﬁ%wi@:@wwa$ﬁﬁhﬁﬁﬁ%é.ﬁF,ﬁ

AMIKE A (E B, B3 - B

G AT RAT R ES BE © RN JO 0 HE Y B

k@[T & D, WHEEE A SRR > T

5.

- 131 —

AIER CEREE S, AV, A¥F e/ FD




A B

HAK, T8, ToaevaSolklnRehs, B
£9120~2T0MTH B, P - 3, RERIE D~
Byl ~& & 001~ RIS~ A S 0 O~g b
LHE2 9mERALE., ON—Ficid, HEEZDHON
BB ORI T 5, B B2 = 2y 7 (38
EhdkE R, Coo-2dEEn. BT, #HRMX
v (g2 -C, E38~C),

F I BFAEN S OBELER Y

2, BEAEK

198445 4 31483 ~10[30R, wids#Xwsvwr, M
Qe LTl 1R, #2008 GBI o A28 + 1
o 3 D R A 1T -

WHEEA~ bR, BALE LTHE - 80
DE OAFI, IHAMPICREE Lo b 2
HAWLEE LT v O & MkEEREELL 2oy
AORRREY S, v—+OHTh, EA, EHEEh
CRMEL, BRTEIMETESTI LI LE f
L, 35D ic s i A 010> 2 RYEC ol s o
TR LW, £, TE3R0E—MEE 5l
LT AwWE 2L

[AEREE MR oW T L, foRRE Lo
SRR L2, WEDEHOBRS TEE, -
WTRELRYREET - £, RENTEDN-
PRI D VTSR S IR L L

3. F—& DI

BB - RO B BHAR - AR, 1k b D
W - WA OED,, SHKOBEMELRD L. W
EHEIC O VTR, Shasvon B (H' : THEEH0E),
Praou @ ¥ EMEE (J7  MANEBE), LU
Siveson DEREE (SID) b0k, BIEROBME
BDENUT L » 70 CRIE « B, 1989).

H =—2% (n;/N) logs (n;/N)

J' =1 flog: $

SID = 1/Z (n; (ay~D/N (N=1))

#1 O HRWEHR O

N oA S G s i BHOM OB
B OO T ORI, Ao Cr il
Bk e,
Cr= (Z%nnme)/(Zm "+ 2m:*) N/N,
Tadt=L (n) /N, ZoP=2 (ne) /NS
Ni, N, ijliigoy » @l S ¢ g o &5
Boing o MTHE O o v A

= R

1. B8 LG

AR TARORRIR A © 3 HIBh S 8 FIS0MD F a
RIS E AL (F2), MK A L E, SR
TG RHGH, FEARMUSL T T B, IR TS
FASEOTEGE & nLfe,

HMéntwa@Q%ﬁ%ﬁi %mmw%mmw

%Mf%%ﬁA%ﬁ&n
2. B ADOWERNR
mwémnmmwiavuomf,M&m-mmml
k¥ A o OFBEIEEIHIL, &2 was L #3k
Ma«nnmmmaaav%5o®MMLﬁmLt
S~ TR oh LB M3 3, 7AR
CTH MO TH - F05 5, MKk - TH
BRER OSEHEEE oD, THAY TSN w2
FFad o FFaD oA Vy /A TFEYT LY
VISA YLD e NP ITH-, LOELTETA
AT G TI00BAE C A T VAN, FA
UK T 2000, M T 6 Bl & # DXEEY T
Bt BYARF a EBEATUMEE LA M, K
fiT bk A i, FHETIOEETHY, BARKEL K,
EAP s /A4 FEYSEEY « WA P R
LV LEBOBINEAR U, S0 F 2 v B
TRIBEATEH » o, FARMK CEe3MaEk, it

HRA A SRHEIK HAHIK FHEE

O 10mELF T0~80m 120~270m

- U SIS - ETRR TR < e TR e 2 . ik /[i,(} ’r’jH\ A4 vl F
1

TEL k& (2 27 +4h)

HEARM (=0 54

B - AR (v D

Je— bR A #51.6kn

1, 9%m $92.9%m




*2

KIEHFFRAT D F 0 98

S CHRE S A F 5 EHO V2 A 8 O [ SRIARR & SR ETIRNIRE (A v =)

il

# SRR

FAUMEX

T AT v
TA XY T
EIVR S P
B/ I G AN

H AT
ST
LRI

=R F
VRFF a
= ved-arg
YA aeag 3y
o B )

E e

¥R a gk
LGy
B

<

o

R SV
PRI

~t

w7

AR E gLy
P 7T
L FE Ty
T FE LY
A
dhonFFan

e H oy Fon
ooy

AT h ST
THEF

AL RHE 3
e

Vs AT ok
RS ER
| S A
=
LADZHFITN A
Py AF e
AR
LA F an

LR R SN F ]
AL gwel
IF XA Y
Foa iz
A9 Ty
EC e -

R AR A TR
H oY

Papilionidae

Graphium sarpedon 1.
Papilio helenus 1.

P, protenor CrRAMER -
P bignor CRAMER

6. 810 (316)

534 (164)

P oxuthus L. 3.

P. mechaon .. G022 { 1)
Pleridac

Anthocharis scolymus Burier

Pieris rapoe L., 3,816 (11T

P omelete Muwerrbs

Colins erate BSPER 3,086 { 4

Eurema hecabe 1. 022 D
Lycaenidae

Narathura japonice MurRRray

Taraka hamade DRvucs

Eueres argiades Palias 0.345 € 18)

Rapala arata BREMER
Callophrys ferrea Burirr -

Lycaena phlacas L., 0,065 { 3
Lampides boeticus L. -

Pseudozizeeria maha KOLLAR 3,017 (140)
Celastrina argiolus 1. 0.237 {11
Curetis acuta MOORR 0.086 ¢ D

Libytheidae

Libythea celtis FUrssLy -
Danaidae
Parantica sita 1{oLLaR -

Nymphaildae

Argynnis paphia L.
Damorg sagang DouRLEDAY
Argyreus hyperbius 1.
Ladoge camilla 1. -
Ladoga glorifica FRUNSTORFER
Neptis sappho PALLAS -
Araschnia burejiana BREMER
Kaniska canace L. -
Polygenia c-aurcum 1.
Cynthia cardui 1..
Vanessa indica HuirnsT
Apatura metis FrETER
Hestina japonica

Coet ROFRLnER

0.022 ( 1

g.022 (1)
0,086 ( 43

Satyridae

Neope gosehkevitschil M

Myealesis gotame MODRE [ E: B D

M. francisca CRAMER

Ypthima argus BUTLER -

Minois dryas Scopol

Lethe diana BuTLER

L. sicells IEWITSON -
Hesperiidae

Daimio tethys MENETRIES

Thoressa varia MURRAY

Pelopidas mathios Fasricius

Parnara guttola BreMiER et GREY

Potanthus flavum MunrRay

Polytremis pellucida MURRAY -

Isotetnon lamprospilus

C. et R, FELDER

0194 (8)

0.363 ( 20)
0.124 {7
0.472 ( 26)
0.018 ( 1}
169 (305)
0.018 ¢ 1}

=3

121 ¢ 7
501 (248)
309 (1T
568 (147)
143 (6B

- o s o

=

084 { B
306 (1D
650 (148)
010D

[N

898 (325)
Mg (B
318 (289
107 ( 81D
835 (36

—;ew

a6 O 2

0,018 { 1)
1.198 { &6)
0,054 ( 3)
0,708 ( 39
0,907 { 50)

=

V181 10)
L 952 { 69)
T80 { 48)

= -

091 (8
KIS

=

0.780 { 43)
180 (119)
0713 { &
506 (634)
036 (B
018 ¢ 1
817 ( 34)

™o

,_.
Do e

0,23 (13
0.635 ( 85)
0.272 (1D
2,232 (123)
0.309 € 1D
0.808 (11
0.200 (1)

014 {6
542 ( 44)
628 ( 51)
148 (1D
118 (i72)
037 ¢ 8

SMoo o=

480 ( 39}
305 (108)
510 (285)
234 (19
552 (126)

mEmez

012
012
098 (B
0,012 ¢ 1
062 ( &)
268 (103)
025 ( 2)
978 (323}
603 { 49
096 { 8

12
1

;e

(
(
(
(

fadi el

=2

0.2710 {2
0.02 {1

0.172 { 14)
6,025 ( 2)
0,135 ( 11)
0. 148  12)
0.406 ( 33)
1,935 (16%)
0.382 ( 31)
0.037  3)
0.012 ¢ 1)
0.172 { 14)
0,025 (2

0.049 ( D

0074 (6
0222 (18)
1.860 (151)
2,241 (181

1.207 ( 98)
0.123 (1)

0.493 ( 40)
0.086 ( 7}
0.0449 (4
0,172 ( 14)
0.234 (14}
0.025 (23
0.037 ¢ 3)
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A B % Bl 14 2,28 0. 598 9.1
P T MG 1 e 45 1,64 36.9
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Insect Repellents (o Cockroaches in Vetivert 0Qil. Xoichiro K()Mm”,

Takayasu Mivaka'’, Masanori Mororo' ), Utlako Okazaxi®’ and Shoiti

2 (”].Jaboratory of Pesticide Chemistry, Facully of Agriculture,

Hariva
Kinki University, Nakamachi, Nara, 631, Japan, ITokiwe Keanpo, Abiko,
Osaka, 588, Japan). Jpn. J. Environ., Entomol. Zool. 8 1139147 (1997)
Vetivert o1l from Vetiveria zizanoides Srart was strongly repellent Lo two
cockroaches, Blattella germanica 1. and Periploneta fuliginosa Serville. The
repellency  and  ils  residual activity was strong  compared  with
diethyltoluamide. In contrast, it had little effect against a mosquilo, Aedes
albopictus Sxusk and an anl, Pristomyrmex pungens Mayr, Hight
sesquiterpencids  with repellency against the German cockroach were
isolaled from the essential oil of vetiveri. The compounds were identified ag
the sesquiterpencid alcohol elemol, 10-epi- 7 -eudesmol, B8 -sudesmiol,
vetiseli-nenol, eyvelocopacamphencl, and khusimol, and the sesquiterpencid
kelones nootkatone and B-vetivone. These sesquiterpenes were identified by
retention time of GC, and by UV, IR, NMR, and mass specira. Repellency
of sesquiterpencid alcohols that have normal alecohol moieties was
storonger than that of other sesquilerpenocid alcohols and sesquiterpenocid
ketones. On the other hand, sesquiterpenoid hydrocarhons, such as

khucimene and aromadendrene, were less actide.

Key Word * Vetiver oil, Repellency, Sesquiterpenoid aicchol, Sesquiterpenoid

ketone, Cockroach

NF A= e R TR ) Ly 0 T TS L TR BB AR L R, %
DI RS 0T 0 5 RO HHKS TH5H 5 Disthyltoluamide (F 4 — 1) &
DL, B LENTYR, LALEP7 ) oY 2 Bl S B A 1,



Sl BE g
TS ORE AW S s B » R AERIIC G E R T S S O REEETTY,
GU, UV, IR, NMRBLTFGC-MEEHWTIEELLEL DA, #AFFAVTILI-

M@ Flemol, 10-Epi- 7 -Eudesmol, B -Budesmol, Vetiselinencl, Cyclocopa-
camphencl L Khusimold# A& F = D Nootkatone& 8 -Velivone T
Hotr waEF RGeS S b o f, Rt ok Ak T
R b LT R EF A TA - TS, & I ] -methyl- 1 -hydro-

xyethyl %6 (38T Az —A) £7:1 1 -methyl- 2 -hydroxyethyl 3% (17 vz )

BLOFKMAF 1 rE&HT 5 Elemol,

FLHIiC

T G R TN
amM(ﬂT?4"h)ﬁMﬂ

#1LC W B Diethyliolu-
AL O A I T ¥

B -Fudesmol,
Vetiselinenol TR iEVEER L, SlEEE & L8R

10-Epi- ¥ -Eudesmol 38 £ T
§ & ORI BRI o

Cyperus rolundus 1. ORI S 7 ol &
AT EEM Gz L (s, 108D, CoTHET®
L U THIMEGO Bl v TR LT E R &

TA, A AR F o=~ Vetiveria zizanoides Srarr @

B R BT S D08, B O S EIEHASE O AROR o 5 7 0 ki B BaERHAE OGP o dh i
Mhb FliRL bmt\bn“cm%ﬁmu v, W= 17 DC, & ORMESONEE EES O Tiitiko
N A RBRH BV RO PRGSO e Rl
b DA D B S BN - T 28, ‘ .

. . PR & UF

etk ol GBI SO AMMh LT E IAPR
S e ol @EEssBETh S,

LB LR L RO EERY, o et

1. BBEHNIONES & R
ARt SPA R R TR WA Ur S B 7 St I/ B e

O RS 1S B B A TR BSOS E ANAFE, Ve T 73 VAR LU T ME CEOR
Ll LCsf, 20T, Hvv ) rafinezy, M, SRRl ORISR B Ao IR O
2122
20
5 14
13 18
4 |7
68 g 11 16 23
15 117
3 10 12 19
p 2 J v
. Rk L _
‘ i : | I ' I ‘ ] ' [ ' :
#] 10 20 30 40 50 . 690
(min.)
| F-1_ | IF2akon|F-3alp-3pll ¥4 |
Fig. 1 GLC of vetiver (Vetiveria zizanoides STAPF) oil and its fractions.
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Haiti, Veliver oil (30g)

Silica gel column chromatography

- developed with hexane (3,042

------- developed with mixed solvent (4,5£)

(hexane ' BtQAc =8 1)

Silica gel column chromatography
developed with mixed solvent (5.0£)
(hexane : BtQAc =151 1)

| |

Purification with HPLC
(solvent : CHCl,)

|

Comp. 11 Comp. 13, 14

|

Fr-3 (5.4g)

Silica gel column chromatography

purification with HPLC
(solvent ! CHCL, )

Cormyp, 18, 19, 20

Pra

purification with HPLC
{solvent ' CHCL;)

|

somp. 21, 22

developed with MeOH (4,54)

Fig. 2 Fractionation procedure for Haiti vetiver oi

W VR, R e ST - (B
T4 DB %, fused silica capillary, 0.25 mm> 30
m, T A 80C-240°C, FEGEEE  2°C /min,
B FID) ML & C AR | ~23ERiNT
& (Fig. 1), & 2 TR OGRS & JilE 2
AT RS RN e R VR N R 2 N7
77 4~ (Wako-gel C-300, 3508, # % 4 38mmx 90
o) L, ~F9 3.0 THEML, Pr1, 3.38%

Fr4 (7.2g)

Wl 2oB~Fy W FL (81, 458

WTREMAL, #Rlostr¥374—%FT=y-&L7T
Fr-2, 861E&Tr-3, 5407 nFhhAadEL -
VAT AEA Y )~ A5 TRILC P4, 7.2
BRGh Bohi4BNeSuTse: vy et g
SEMEENE LA & 0 A P 2 EFr S0 iEMMEY &
RN TN R I P Y Vo B A = R N s R
koo 737 CHB L PFr-208.081
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Wako-gel C-300, 2008, #F M L/z4 5 & (20mm X
150em) dziEmL, ~+4 v EEBzF (15: 1, 5.0
£) THRMLTFr-2A (3.28) Fr-2B (2.48) %8
fo. MONLWESEERMET O 560w b 73
7 4 —IKERIE, ks o= s 57 0 —CHLAED
W Eled-T, Fr-2A 0041 (0,288, $hfE
95%6), Fr-2B» o418 (0.21 8, #EREI1%) & i

Table 1
cockroach (B) by the beaker method

Lh— B

(E&2

5314 (0.158, #i0%) # = hEnik o,
A Fr-3®5. 083 Wako-gel C-300, 150 8 % F M L
fer 7 A (18mm X 150em) (ML, ~ ¥ ¥ >~ 3.5 ¢ T
FALTFr-3A (1.88) %8/ 2\WTCFOH T ARY
oadsd CTRILT, Fr-3B (2.28) #{84,
HohfmEN EEEcEsN S a0 757 4 —
EHOEORL, ToRiliks o<t s 57 0 — o THE

Repellency of vetiver oils against the German cockroach (A) and the smoky brown

Sample Dose Repellency
(g/nb) X B
after after
24 72 (hr) 24 72 (hr)
Vetiver Bourbone 1.0 + & ++ + ok
0.1 + + + 4z
Vetiver Java 1.0 # == ++ e
0.1 + = + =
Vetiver Haiti 1.0 + 4 Fobet t
0.1 + 4+ + + + + + +
Vetiver Brazil 1.0 +++ + it +++ ++
0.1 + + + +
ber L0 444 o P i
0.1 + -+ + +++ +
* ©diethyltoluamide
Evaluation of repellency i Strong (100%—71%) : +++, Moderate ( 70%—419%) : ++,
Slight (40%) : +, None: —
Tab;le 2 Percentage composition of major alcohols and ketones in vetiver oils.
Sesquiterpene Habitat (%) =
Haiti Java Brazil Bourbon
Elemol 2.12 Tr 1.61 Ty
10 Epieudesmol 2.76 1.87 1.55 1.63
B-Eudesmol 2.83 0. 86 2.03 0.89
Vetiverol 1.93 0.94 1,80 (.95
Cyclocopacamphenol 3.81 1.22 4,07 1.62
Nootkatone 1.28 2.40 Tr 4,88
Vetiselinenol 4,69 Tr 4. 84 ki
B-Vetivone 17. 56 17. 62 27. 44 " 28.05
Khusimol 11.21 4.07 14. 65 11.78
a- Vetivone 3.23 2.73 TF 5.14

* %  percentage of total peak area
Tr * trace
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Table 3

Repetlency of 4 fractions from Haili vetiver oils against the German cockroach (A) and

the smoky brown cockroach (13) by the beaker method

Sample Dose Repellency
(g/of) A B
alter after

24 72 (hr) 24 72 (hr)

Fr-1 1.0 o 4 + -
(hydrocarbon} G.3 + -
Fr-2 1. A+ b A + oA o R
(Ketone, Alcchol) 0.1 4+ 4 - ++ ot
Fr-3 10 b b+ R i 4
(Ketone, Alcohol) 0.1 + -+ bt I+ b
Fr-4 1.0 + ! + n
0.1 -

Hvahiation of repellency, see Table 1.

sz itk - CFr-3 AP ISR (0.08 2, #iy
91963, BR4r19 (0,068, #BE99%), o320 (0.:38,
MIEEG626), Fr-3BhSs21 (0.408, HE95%),
522 €0.318, #iES%) oFhehEigk. #ii
LABERNEA R 7 o b 275 7 1 ORI O 1,
HICUV GBI UV-20448D, 1R (EHE FTIR-82010
By, GC-MS (BEQP-1000ED) B LU NMR (FA
W) AR OTEEEEERE L. Sk, OEBLY
MW OTNOME R Pig. 2R L, —lo®fit
ST O AR S IR F T AT D o i R
ARG CH - oD T, T DHUEHRIEE B o B L%
WL TS S L OFREAERREL L0, S0 U
2 E
2. BoEHRMOMER®

a) FeNRITFTVY (Blattella germanica L.)
HXUInTxT Y (Periplaneta fuliginosa
ServiLLe) CxITABE: 9 2 F v Sl b (K
30cm, ®3X15em) 2, HEEAAR30H C(Hf - HE=1 0 1) %
Beh, At b odis O 2o AEHBIE (1 S L0700
YT b RO b ad B 12, 5 em D BHL I BT AL
Dz L - B o, 123 S U4 R -
B OPEE TP & & - PHTEA L 7o dBorg i L e
SRR 7 0 b v R AR L I P T R B,
B Ui [ ORI AL L ol — S B A
DU SRR o dEe < 100] 2R L 4.

1

B, WERORBLEBOTEF « ~ P B E LT
Ay, Melk & O G2 R Lk,

b} 7EXTU (Pristomyrmex pungens MAYR)
Lo 255 AR 814X Ton) THEPOI D2~
EWA oo s — BRI L BREOT R B
HCT%E0.1%) IndBlUBRELTCTED 1
mf % LI UL Ao AL CPRRIEE No. 50, 3 % 3em) #1
Sy E B 0en RS A L, 2 R R o Bt Rl
ANF Y ERMTL, 1N, 2RSS & O ALREN S
i T CIGBRE IS L oA TR Lok - ¢
WAIRBERA, T T DG & U TR A
HiL o,

c) E MR LTH (Aedes albopictus Sxkuse)
T ARE L AV Y hORADED 61BN
T AR Dy 0 B RS 1 ol i AR D x4
S VIR (1096 & 0.19) % tenf¥iz b 0, 5mf 840
L, B0 A3047 fe 5 105 o SUlimed 4 i L £
BRI oWTIEs ¥ 7/ — AR AR RN L B oo
BRI R & L, (O BB B — b ey I o i
WZED /SR R B 100} 2 BIHL LA

OB

1. ANFANA—ROESEM & B R
R 4 O R dus kg A BB 3 Table
TR LA, Fe 327 ) douds 7Y wLT

i)
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Table 4 The major sesquiterpenocids in Haiti vetiver oil.

Fraction Peak Sesquiterpenoid M** % of total Method""’
No. No.* peak area
1 unidentified 204 0.37 1,2
2 Aromadendrene 204 0.87 1,2,3
3 Khusimene 204 1.08 1,2,8
4 Alloaromadendrene 204 2.35 1,2
Foq 5 d -Cadinene 204 3.03 1,23
6 unidentified 204 1.85 1,2
7 Cetone 1 202 1.95 1, 2,3
8 a-Calacorene 202 2.16 1,2..3
9 Cetone I 202 1178 1,2
10 unidentified 202 3. 86 1.2
A 11 Elemol 222 2,12 1,234, 5
12 unidentified 204 0.63 1,2
F—2 13 10 - Epieudesmol 222 2.76 1,2,3
B 14 fA-Eudesmol 222 2.83 1,2, 4,5
15 unidentified 222 1.589 1,2
16 Vetiverol 222 1.93 1,2,3,4
17 unidentified 220 2.21 1,2
A 18 Cyclocopacamphenol 220 3.81 1,23
19 Nootkatone 218 1.28 1..8.3
B=3 20 Vetiselinenol 220 4.69 1,2,3
21 f-Vetivone 218 17. 56 1,:2,:8,4, 8
B 22 Kusimol 220 11.21 1,2,8,4, 8
23 unidentified 218 3.23 1,2,3

*Number of the compounds correspond to peaks in Figure 1.

*#*M ' molecule ion by Ge—Ms analyses

***] = retention time on GC, 2 =GC—MS, 3 = cochromatography, 4 =IR, 5=NMR

0.1~1. 08 /of QMHCIEMZRT A, FEELEHEIC S
Ha7IA71EE RV YT 5285 IIE
LAEBDORIEM 5Tz, FhTd T )b B <F -
fih 4 FEOZREEH I BERDBH D, "M FELTIY
WVEEIC B WG A D, 1k, ChoiciEicH
Wi 1 — MTHATEN SIS Lichs, 7
RYEL Y v 7EOIRERED - 12, T & CRlEMER
S OB A R A foh i S F o — Kk 4 T XL RSY
WMREAAIn= 757 4 —ATick > TN EC
%, Table 2 iC/RTEEREEHI., NFo—FhiaIs
LTERAFTFANYTHiEhTED, £2F70xY
rbhvDB-Vetivone b 2AFFARYyTILI—-VD
Khusimol LY TH -1z, F/, 4 ORI MR
2 F 7R VHOMBERICGERSBD S, Bl
TEMOFE WAL FHEE T 5 IV REEOEW Y v 7

PTNE VLR TERFFNRY T NI - VEES
BTh-tk, 20T, BllEHOEVN A FEOKME
MO Thithch O 8RR & Bl 2 7cbich 5 47
o2 k7570 —%T0, L 4o DS (Fr-1
~Fr-4) 22\ T T+ 7 )icktd 5 S i & 5 L
fo. ZOFERETable 3R d ko, FLLTER
FFNLRYTNIT—NEERF TRV b TR S
hTWaELEbNS Fr-2 EFr- 8 i\ Sk i 2
L

2. BOEEEMERIS ORIE

Fig. LR LA ZRZ 0% |} 75 5 DRK5 1 ~230
5%, RERAOESAL, 13, 14, 18, 19, 20, 215
LTS VT, Fig. 2 1R 4RI i 5 v B
BEEICH LD, FOoMoESic>WTRF A o=
b 25 s EORFERE BRI LMo Th kL, &

=]~



VAR i Rl F b 3E 0

SITE GO-MS T » Tl 2~ 7 PR IRGE L
Fo. TOERETable 4 A LI $bb, #re
Aromadendrene, 413 | Khusimene, B4 4 ¢
Alloaromadendrene, 4+ 5 ¢ § -Cadinene, I&47
7 : Cetone, %418 | a-Calacorene, %439 @ Ceto
ne, 5311 Blemol, %5313 ¢ 10-Epi- ¥ -Budesmol,
514 ¢ B-Eudesmaol, ATI6 1 Vetiverol, 15318 ¢
Cyclacopacampenol, %5719 Noolkatone, #5320
Veliselinenal, K421 © B -Vetibone, 4322 ¢
Khusimol & &S ERE LA £ 1, 6. 10,
12, 15, 1TE L U2 W T GC-MS @A Cld T4~
AR ZCHRIAE TS S5, ML ARSI s
POF = F — BKOW D TH B,

Bsr11 Elemol) © UV 4 max (00O nm, 214,
IR v max {(KBr)em™, 3300 -OH), 1640 (C=C

Ha). GC-MS m/z, 222 (1 M' ] hasepeak), 204,
189, 161, 149, 121, 107, 93, 59, 41 "HNMR (CDC

2 OH OH
X P
b
Elemol 10-IEpi- v -TFudesmol

Veliselinenol

il

H
CH:OH CHOH
- Cylocopacamphenol Khusimol
Q.
0
1 / : “\m__
|' t
Nootkatone B-Velivone

Fig. 3 Chemical structures of major sesquiterpene alcohols
and ketones identified from Haiti vetiver oil

1.2, & ppm, 0.93 (31, s), 1.20 (81, s}, 1.95 {11,
d), 4.58 (21, 1, 5.80 8, m>. “C-NMR (CDCls )
S ppm. 16,5, 22,5, 24, 8, 27.1, 28. 4, 39.7, 39.8,
45.3, 52.6, T2.7, 109,9, 1i2.0, 147.9, 150.2
(Homma et al., 1970).
wi4r13(10-api- ¥ -Eudesmol) 1 1R ¥ max(CCl.)

e, 3418 COMD, 2915, 1450, 1370 (dimethyl),
1136, 920 (C>C=C<0), 785, GC-MS m/z, 222 (M"),
204, 189 {base peak), 175, 161, 147, 133, 105, 91,
59, "C-NMR (CDCl) 6 ppm, 16.0, 18.6, 22.5,
25.3,26.0,28.0, 26,5, 33.0, 34,5, 38.5, 39.5, 33.2,
4.7, 1356.5, 135.0 (Brek et al., 1989).

B 14 (B -Eudesmol) © IR » max (KBr) em™,
3260 (-OM), 2920, 1640, 1375 (dimethyl), 1190,
1135, 880. GC-MS m/x, 222 (M7), 204, 189, 164,
149, 135, 123, 109, 59 (base peak). "H-NMR (CDC
136 PPm:0.71081, g, 1.20(6H, s), 4,46
(1H, brs), 4. 73 (1M, brs). “C-nmr § ppm * 16.3,
22.4, 23,4, 25,0, 27.1(x2), 35.9, 37.0, 41.0, 42,0,
49,5, 49.8, 72.9, 105.3, 151.2 Geoxawa et al.,
1685).

45318 (Cyclocopacamphenol) @ ir v max (CCL)
em™, 3300 C-OH), 3060, 1845, 1030, 885, 810,
GC-MS m/z, 220 (M), 205, 179, 185, 144, 109,
91, 59 (base peak), 'H-NMR (CDCls) & ppm ©
0.71 (34, s, 1.03(8H, d), 3.46(1H, brs), 3.57
(1H, brs), 4.58 (M, 53, 5,44 (0H, bri), (Homma
et al., 1970).

m4Y18 (Nootkatone) @ GC-MS m/z, 218(M"),
203, 200, 190, 175, 162, 147, 133, 121, 108, 88, 55, 41
(base peak). ' H-NMR (CDCI3) & ppm © 0.97
(BH, d), 1.12(3H, s, 1.1, dd), 1.22(3H,
m), 1,74 (31, s), 1.87 (411, m), 2. 14 (411, m), 2.52
(i, s, 4.73 UM, =), 4.76 (1M, ), §.76 (11, s).
PCWNMR S ppm 1409, 16,9, 20,8, 31.6, 33.0,
39.3, 40.3, 40.4, 42.0, 43.G, 109.3, 124.7, 149.1,
1707, 199.8. (Dasror, 1974).

R 4320 {(Vetiselinenol) + 1R » max (CCls dom ™
3380, (-C-0OM), 3080 (-CL‘-'(:J]'{Z), 3065 (-CH=C<D),
1780, 1658, 1643, 1191, 1040 (-C-OH), 890. 859, 812,
GC-MS m/=, 220 (M), 205, 189 (base peak), 161,
133, "H-NMR (CDCl) § ppm .69 (3H, ), 1.01
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Table §

i3in

Repellency of the major sesquiterpenoids isolated from vetiver oils apgainst the German
A ] 1 P >

cockroach (A) and the smoky brown cockroach (1) by the Leaker method

Sample Dose Repellency
(g/nb) A B
after after
24 72 (hr) 24 72 (hr)
Elemol 1.0 ot ++ . +
0.1 + 4 + + 4 +
10-Epi- v -Fudesmol 1.0 o - -+
0.1 + b I EN
B-Eudesmol 1.0 b + + - F A+ +
0.1 + + 4 +
Vetiselinenol 1.0 A 4 + e +
0.1 o+ ¥ -
Cyclocopacamphenol 1.0 + - + +
0.1 - - - -
Khusimol 1.6 + -+ + I +
0.1 + 4 4
Neotkaton 1.0 A + + -+ +
0.1 + + R 4+
- Vetivone 1.0 A + + 4+ 4
0.1 +
Deet” 1.0 + 4 4 + $ o o +
0.1 ++ + b

# 1 diethyltoluamide

(GH, @), 191, brs), 2.0 -2.5 QH, m), 3.52,
(2I1, 4), 4.54 (25, brs), 4.78 (2H, bre), 5.43 (IH,
bra). (Nms et al., 1970).

Fi4321 (B -Vetivon) - UV 2 max nm {og 1,
245 (4,112, IR v (filn) em™ 2590 (-C=0), 2910,
1670, 1614, 1450, 1415, 1375, 1245, GC-MS m/z,
218 (M*), 203, 200, 193, 180, 176, 182, 147, 133,
121, 108, 89, 43 (base peak). 'H-NMR (CDCL,)
§ ppm 0,98 (311, 43, 1,72 (3H, s), 1.74 (3, &),
1,90 (3H, d, 6.82 (11, 4) (Yomioxa ef al., 1965).

W5y 22 {Khusimol) © IR v max Uiquid) em™' |
3300 (-CH. OM) 2300 (-CHy ), 1640 C>C=0H, ),
1380, 1360 (dimmethyl), 1080 -CH. QID, 890
C=CH,). GC-MS m/z, 220 (M* base peak),
205, 202, 189, 150, 133, 119. "H-NMR (CIXCl.) &
ppm, 1.06 (81, s), 1.07 (3H, &), 2.45 (15, &), 4.
9 (0H, &), 4.73CH, d). Y C-NMR(CDCL) §
ppm, 25.6, 25,8, 26.1, 26.53, 27.0, 32.6, 83.0, 40.

Sea Table 1 for the repellenoy level.

0, 48,0, 49.2, 49.5, 53.5, 66.0, 106. (h, 1587.0
(Umaran et al., 1966).
TlE LA Bk o i 8 Pig. 3 1GR Lo, &40

FOBEIRIGE Ui Ak F v B L T 2 T ) s
B BAEEEEFM L, Tabled o € OREMEFR L/
BEMLAKSD I b 24 FA~Y T AT~ 0Tl
Elemol, 10-Epi-y-Budesmol, A-Budesmol, Velise-
, Blemol &
B-Budesmol TE WM AR L -, Lo L
Cyclocopacampenol 124313 & A EIGHE LB & s
Mofr N, RREF RS b0 Nootkalons &
A-Yetivon (3 FRHEE R4 24, Blemol % 8-Iiu
desmol BEEVSDTREM -, Fhoh o OB
[AURES ST e il ) A ) R [ERR
DIFHTH = 72hd, 0.1 g/nf TRIFHAE F a5 L1

r B

NATFHE, Py v, TISAEBIUTNE VO

— 146 .



A B o T Rl

L O TR A R LA AR
v b7 7~ REORE, The 4 ORI
CEBERSGEA B, DPREB LTS EORE
AAFNAYT, BSFYEFET, Khusimol
& B-Vetivone % @A & ¢ 2liTH 0. &7 4
OB BT T O BRI 505, o
#ZUEIA O BT Vi d 5 BT R RS
Bip o foOT, FbEOIREER LA TR ORI
PR LRl 3 g 4 5 S sT o BRI E S L
fo. BT v @B el B S R F
LRI IR R, e AR F Ay T D -
A B R ATy g b R GRS TR R
L #o O Gy & iR O B A Bl . & RS,
AL FNRT AT =GR E Y AF TR b
Voo A BEE R L, HUESRS O T 7Y e
B BT AT L4 & T A Cycloco-pacampenol &
Bl Tk ATICTEREDEEY S, $FiZ Blemol & 8-
Eudesmol S RENSEFEES A Sy, T4
7y e B B i A b = ek R O fihic
Hx F v EOMaREEE L, $ ok oRER,
l-methyl-1-hydroxyethyl & (37 2 —a3 Lo
& 1-methyl-2-hydroxyethyl 3 (I #7vo-a) @
HAS, BOTEERRT b0 LHEALLNE, THK
CA15800 2 F A ORNNM ¢ €& B 10-Epi- 7 -eudes
mol © Vetiselinencl i 1 LT, SEH D Elemol
® B-Tudesmol TEVIEM ARSI L &0, LAY
LMo~ Ric i B alfEdA s 20T, SRR
W ARRORRE, FEoLhinlE L
AR B B RIS R R (B o,
1991) &EEHOERER L. ChoORE D7 A~
YEIC & B RS, R o R oM A
S bR kL & S T AR T TR S A R A
TThEIEERELTHS,

B F 3k

Resk, T. A, V., R. RKuws, M. A. Postiumus and
AL V. Vianonuwen (1989) Bssential oil of
Amyris balsamifera. Phytochemistry, 28
1911,

Dagrur K. P, (1974) A stereoselective approach
to eremophilane sesquiterpenes. A synthesis
of & -Nootkatone and =%-a-Vetivone. .
Amer. Chem. Soc. 96 @ 26052608,

Homma, A., M., Karo, M. D, Du and A.
Yosrikosy (1970) Minor sesquiterpene alco-
hols of Vetiver oil. Tetrahedron Letters 1370
3, 231234,

Fraxawa, H., H. Mowra, K. Waranapg, S.
Mmasin and Y. Irraxa (1985) Agarofuran-,
Ludesmane-and-lremo-philane type sesqui-
terpenoids from Alpinie japonica (THUNB.)
Mg, Chemn. Pharm. Bull, 3311481153

B — - B « RS o« R HIEE - /]
1991y~ 2R S B R O B Ay
3 SRR . SR, 3 148157,

Nigs . AL (1970) The siruciures of Zizanol and
Vetiselinenol. Teirahedron Letters. 1970 21,
1755—1768.

Umagan, D, C., K. G. Goreg and K, XK.
Cuaknravarrr  (1866)
sesquiterpene alcohol. Tetrahedron . Letlers
1966 12, 1265-1261.

Yosuiona. 1., and T. Kmaura (1965) Siudies on

Khusimol, a new

the Constituents of Atraciylodes. X. Corre-
lation of Hinesel and £ -Velivone., Chem.
Pharm. Bull. 137 14301434,

— 147 —




BihR

WaH 35148163 (1997)

BBRONFRISH &N FRERFUERRATRD

INEPOBRSF < G5 H SRBL - BB HAY
IBPE BERL A A
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Hymenoptera Stings and Venom-specific Igli in Beekeepers. Toshiko Oxo,
Munehiro Yosuina and Naoki Naxazono (Department of Public Health,
Kansai Medical Universily, Moriguchi, Osaka 570, Japan). Jon. J. Environ.
Entomol. Zool. 8 @ 148--153 (1997)

Hymenoplera stings and the status of venom-specific Igll were studied in 1}
beekeepers who had been engaged in beckeeping for 20 years or more in
Osaka Prefecture. Apinae (honeybee) slings were cbserved in all the subjects
and Polistinae (wasp) or Vespinae (yellow jacket and hornel) stings were
observed in 9 subjects each. The {requency of Hymenoptera stings ranged
from 1 1o 1000 times per year : lese than I0 times per year in 1 subject: 10 {0
99 tlmes per year in 4 subjects i 100 times or more in 6 subjects. This
frequency was much higher than thai in f{orestry workers or pesi conirol
operators who are at high risk for Hymenoptera stings. All subjects had
been stung within the past 1 year and 10 subjects had been siung within 3
months. All clinical sympioms of Hymenoptera stings in these subjects were
clagsified as local reaclions (localized pain or light erythema at the sting
gite) : no serious symploms were chserved. Serum tlotal IgB levels were
distributed between 7 and 220 U/ml: none of the subjecls showed a value of
more than 200 U/ml. Only two subjects showed a positive venom (honeybee,
wasp, or yellow jacket}-specific Igl reaction. Compared to these subjects, 9
pest control operalorg, who had experienced Hymenoplera slings within the
past 1 year, all showed less than 250 U/ml in serum total 1gl level. This
leads us to speculate that the lowered positivity rate for venom-specific Igi
in the beekcepers resulted in natural immunotherapy following the exiremely
high frequency of stings. .
Key Words ' Beekeeper, Hymenopiera sting, Allergic reaction, Venrom-

specific Igh, Desensitization
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In a broad-leaved deciduous forest at Minakami, Gunma Preleciure,
longicorn beetles (Disteniidae and Cerambycidae) were capiured by iraps
baited with kairomones, and they were compared with the published {aunal
list of the species hitherto recorded to have been captured by varicus means.
Six white traps, six yellow iraps (with benzyl acelate) and {our hlack traps
{with a@-pinene and ethanol) {(Sankei Chemical Co., Lid.} were sel {rom 7
June to 25 August, 1994, Out of 163 listed species, 50 species (31%) were
caplured by the traps in this study. Published literature further indicates the

possibility of capturing the other 80 speecies by the same trap system.

Key Words : Longicorn beotle, Fauna, Trap, Broad-leaved deciduous lorest

1) A part of this paper was presented at the 107th Annusl Meeting of the Japanese Forestry Society (1996),



Trapping of Longicorn Beetles

Introduction

Ior the investigation of insect faunas within a
cerlain region, many kinds of traps have been
vsed (e, g., Sourdwoon, 1971 § Naom, 1991).
Plastic inseclt traps (8ankei Chemical Co.,
Ltd., developed originally for exlermination
and monitoring of 1wo cerambycid pests,
Monochamus  alternatus (Hopi) (Ikupa,  1986)
and Anaglvptus subfaseiatus (Pic) (IkEpa el al.,
1943 © Naxasinma et al., 1994), caich a variely of
flying insecis (Iwara and Maikinara, 1994). M
AEG el al. (1995} reported a comparison of four
aliractant chemicals with regard to their possi-
ble attraction of flower — visiting beetles.
However, the samples captured by the iraps are
ordy a part of the actual fauna of the region.
Although these traps are very useful for the
invesiigalion of the insect fauna, we have {0
evaluate their performance by comparing the
results and the actual {auna. The latier can be
approximately known by adding the results
with the other capluring methods Lo that by the
iraps, as done by Topping and SUNDERLAND
{1992} and Seence and Nussna (1994) as regards
to pitfall traps for ground arthropods.
Basgser and Kicnms (1991) reported the compari-
son of arthropod samples taken by intercepiion
traps (Malaise trap and window trap) and
canopy fogging, the laiter supposedly the most
impartial mass caplure method. For these
plastic insect traps, we have reporied a com-
parison of the beetle samples caplured by the
traps {while trap with henzy! acetate aimed at
collecting insects with (lower-visiling habits}
and on natural flowers (SAaxaxipara el al.,
19963, Another method is to compare the irap
capture with the faunal list of species captured
by various means {or a long period.

In this paper, we compared the samples of
longicorn  beetles  (Disteniidae  and  Ceram-

bycidae) captured by the iraps (with benazyl

acetate and with a-pinene and ethancl) during
one season in Minakami Experimental Forest
of Nihon University and the published list
{(Nakanayasul and NAKAMURA, 1985 5 SAKAKIBARA
and Iwara, 1896) of the same taxonomic group
and of the same region, the latier being based
upon the collection with various means since
1979.

Materials and Methods

Study area

The investigation was done in Japanese beech
{(Fagus crenata BLuME) and white oak (Quercus
serrata. Thunir)  forest  stands, Minakami
Iixperimental Forest of Nihon University {about
160 ha ; alt, 650-985m), Minakami, Gunma-
Prefecture, ceniral Henshu, Japan. These forest
are not in a perfectly preserved primnary condi-
lion, with cutiing having been dane in the past.
Trap apparatus, attracting chemicals used, and
the method of collecting

Whiie, yellow, and black plagtic insect traps
{Sankei Chemical Co., 14d. ; 42 em in height, 24
cmn in diameter) were used for this investigation
(IPig. 1. As the attracting kairomonal chemi-
cals, benzyl acetate {a flower scent), and a-
pinene and ethanol {a scent emilied from weak-
ened pine irees), were adopled. For the white
and yellow traps, about 40 mf of benzyl acetale
wag soaked Into a coiton ball placed in a
plastic cup (7 cm diameter, 3cm high}, which
was fized in the middle of the trap. On the
cther hand, for the black trap «-pinene and
ethanol (40 mf each) were soaked inlo cotton
balls in plastic cups (T cm diameter, 3cm high,
with five 2mm diameter pils made on the top
Hd), Water with detergent and with a sufficient
amount of sorbic acid was put into the con-
tainer at bottem Lo {ill up to I0em depth. From
T June to 25 Aupgust, 1994, 6§ while iraps, 6
vellow traps, and 4 black traps were hung on a

rope stretched between tree trunks 1.bm above
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Attractant
chemical

Waler

Pig. 1 The traps for capturing beetles used in this study.
A, roef : B, collision plate + C, vessel.

the ground along the siope of the forest. The

beetles captured by the ftraps were collected

every 7 days, with chemicals renewed or added

at the time of colleciing.
Results and Discussion

The fauna of longicorn beetles recorded in the
list hitherto published from the forest

The longicorn beetles were captured by vari-
ous means {e. g. beating of dead trees, sweep-
ing of flowers or leaves, light altraction, and
collecling host wood folllowed by adult emer-
gence) from 1978 Lo 1981 1o record 154  species
in the list  (Naxapayasy! and NAKAMURA,
1985), This was followed by our investiga-
tion to add 9 further species (SAKAKIBARA
and fwara, 1998). Table 1 shows the capiure
result of all these 163 species of lengicorn
heetles (aboul 40% of all the species recorded
from Honshil) with the obtlainability of each
species shown. Table 2 shows the composilion
of each subfamily with the analyses of trap
obtainability. The  dominani subfamily,
L.amiinae, had the greatest number of species
(78 species, 48 %), followed by Leplurinae (44
species, 27 %), Cerambycinae (34 species, 21 %)
and other subfamilies (7 species, 4 %) ¢ their

proportions were parallel to those calculated

from the numbers of the species recorded from
Honshi (x°=1.592, p>0.5). As the published
list was made from thorough investigations at
this forest, il seems difflicult to add {urther
apecies to the list.

The sample of longicorn heetles captured by the
traps

The longicorn beetles captured by the traps
numbered 2,711, which were identified as 50
species {Table 1), The most dominant subfam-
ily, Lepfurinae, had the greatest number of
species (22 species, 44 %), followed by lamiinae
(14 species, 28 %), Cerambycinae (10 species, 20
%) and other subfamilies (4 species, 89%)
{Tabie 2). As for the number of individuals,
Lepturinae was again dominant with 1,464
individuals (64 %) being capturad, followed by
Cerambycinae with 1,191 individuals (44 %) and
Lamiinae with 29 individuals (1 %),

The numbers of tolal individuals were consid-
erably influenced by the outstanding abundance
of the dominanl species: Demonax transgilis
Baris (Cerambyecinae) was the most abundant,
accounting for 43% of the total sample, fel-
towed by Pidenta puziloi (Scisky) (Leplurinae)
{32 %). D. transilis has been reported as an
exiremely dominant species in the captures by
this trap system (Iwara ef al., 1992b, Nemira et
al., 1992 5 Nomira and Ouasui, 1998), The eight
abundant species (1% of the sample) com-
prised 93 % of the total sample, and these did
not include Lamiinae species,

Comparison of the species of longicorn heetles
captured by the traps and those recorded in the
published list

Thirty-cne percent of the gpecies recorded in
the faunal hists hitherlo published wore captured
by this trap invesligation, As Table 2 indicates,
Lepturinae (a  subfamily  with the greatest
species number of ilrap caplures » with 44 re-
corded species) included as many as 22 species

(50 %)  ihat were captured by the traps,
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Table ).
Japan), with total numbers ohtained in this study and obtainabilities by this trap systom

Trapping of Longicorn Beetles

List of longicorn beetle species from Minakand Bxperimenial Foresl of Nihon University (Gunma Pref., Contral

Hitherto recorded species
{(NakaBavast & Naxamunra, 1985

Number of individuals

captured by the traps

SakarIBARA & Iwara 1996)

Obtainability (+) with
the same trap system

{for the reference Nos., see below)

White Yellow  Black  'Total
Fam, Disteniidac
Distenia gracilis (Brrssic) 0 1 0 1 + (9,10,11, 14)
Fam, Cerambycidae

Subfam. Prioninac
Megopis sinica (Wi + (14
Prionus insularis MOTSCHULSKY : + (2,%,10,11,14)
Psephactus remiger HAROLD 0 3 2 5 4+ (5,8,9,10,11,12)

Subfam. Spondylinae
Spondylis buprestoides (LANNARUS) 0 0 4 4 + (2,4,7,9,14)
Cephalallus unicolor (G A1AN) 0 0 29 29 + (2
Megasemum quadricostulatum KRaaTz

Subfam. Lepturinae
Stenocorus caerwleipennis BATES + {10,133, 1)
Poxotinus reini (Hrypun) + (18
Encyelops olivacea BATES I i 0 2 +
Brachvta bifascigta (OLiviER) + (1)
Gaurofes doris BATES 17 27 2 46 -+ (8,10, 11,13, 14)
Lemula decipiens BATES 108 99 1} 204 + (8,9,10,11,14)
L. nishimural SEK1 1 0 0 1 + (W
Dinoptera minute {GREBLER) 3 2 2 7 -+ (6,9,10,11,14)
Pseudosieveria japonica {ONBAYASII} + 5
Pidonia matsushitei ONBAYASHI 3 2 0 5 + (13
P. himehana SAITG 4 (10)
P. signifera {BaTig) T 34 0 112 4 (11,13, 14)
P, discoidalis P1c: + (1)
P. grallatriz {Bamis) 26 13 1 40+ (10,11,12,13)
P, gegrota (Barus) 8 1 0 g 4 (9,10,11,12,138)
P, puziloi (SosKy) 730 115 1 846 + (6,9,10)
P, miwai (MaTsUSHITA) 20 2 4 22 + (11,18
P. amentata (BaTis) 18 5 { 24 + (8, 10,14)
P.osimillime OnBavas et HayasH 31 24 0 55 + (i0,11)
Alosterna chalybeelle (BaTes) ] 0 0 1 + (8,1¢,11, 1)
Pseudalosterna misella (Baris) 5 0 0 5 + (10,11,12,13)
Kanekoa azumensis (Matsushita ot TAMANUKT) + (9,10
Anoploderomorpha excavata (Bares) 4+ (10,11)
Judolia japonica TAMANUKT + (10,14)
Pachytodes comates (RATES) 2 ] [H 2 4+ (10, 11)
Judolidia bangl (P1o) 4 (10,11, 14)
Brachylepture pyrriic {RATES) 4 (1)
Corymbia succedanea {LL.EW1S) 0 0 3 3 + (4,7,8,9,11,12, 14)
Paranaspia anaspidoides (BaTrs) i 0 0 i + (810
Leptura dimorpha BATES 4 (10, 1)
L. mimica BATES 1 0 0 i + {8,11,13)
L. ochraceofasciata (MOTSCHUISKY) 51 2 0 53 4 {2,4,5,7,8,0,10,11, 12,13, 14)
L. latipennis (MATSUSHITA) 4 {8, 10}
Pedostrangalia femoralis {(MoTSCHIUTSKY ) + {10, 11)
Nakanea vicaria Banves + 8,10, 11
Macroleptura thoracica {CREUTZER) -
Eustrangalie distenicides BATES -
E. anticereducius HAYASH: i
Japanostrangalic dentatipennis {P10) 8 ¢ 0 [ 4 (10,11)
Strangalomorpha tenuis SOLSKY (30,71, 14)
Strangalia hovaensis MATSUSIITA + (9
Parastrangalis shikokensis (MATSUSHITAY} + (1)
p. nymphula {(BATES) +(9,10,11,12, 18, 14)
Idiostrangalia contracta BaTis 3 0 ¢ 3 4+ (9,11,12)
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Hitherto recorded species
{(NAKABAYAST & NAKAMURA, 1985
SakAKIBARA & [wara 1996)

Number of individuals
caplured by the traps

Obtainability (4} with
the same {rap system

(for the reference Nos., see below)

Mesosella simiola Baris

White  Yellow  Black Total
Subfam. Cerainbycinae
Allotraeus sphaerionius Bares 0 3} 1 1 + (14)
Stenygrium guadrinotatum BATES -
Stenhomalus lighti Gressirr + (14)
S. takaosanus OHBAYASHI -
Glaphyra nitlidus Omxa 0 1 0 B -
G. kajimai {MATSUSHITAD + (16)
Thranius variegatus BaTis + {12)
Pyrestes nipponicus HAY ASHY + (8,14)
Eosalia batesi 11AROLD + (8,10}
Chloridolum viride (THOMSON) + (P
Sehwwarzerium quadricolle BaTES -
Purpuricenus spectabilis MorsciisKy 1 0 0 ] + (10,11, 14)
Callidiellums rufipenne (MOTSCHULSKY) 4+ (8,9,14)
Semanotus japonicus {lLACORDAIRE) + (3
Phymatodes testaceus (LaNnpus) + (15,14
P. maaki (Kranartz) 4 (8,10,14}
P albicinctus BaTEs { ] 2 2 4 (10,14)
KXylotrechus emaciatus Bares 0 0 1 i + (4,5,7,9,10,11,12)
X. pyrrhoderus BATES + (5,10,14)
X. cuneipennis (Kiaarz) 0 1 ¢ 1 + (5,8,9,10,11, 14)
X. clarinus BATES -
Brachyclytus singularis K1RAATE + (14)
Cyrtoclytus coproides (Bamis) 1 1 4 2 + (10,11, 14)
Clytus melaenus Barirg 4 (0,10, 14)
C. auripilis BaTis + (10, 143
Epiclytus yokoyamai (IEaANO) e
Chlorophorus jeponicus (CiiEvROLAT) + (2,9,10,14)
Rhaphume xenisca (Bates) + {4,5,7,8, 8,10, 14)
R. diminuta {BaTrs) 0 1 0 1 + {2,9,10)
Hayashiclvtus acutivittis {KRAATZ) 4+ {10,11)
Demonax transilis BATES 499 657 0 1156 + (2.5,6,89,10,11,12, 18, 143
Paraciytus excultus BATES 7 13 5 25 + (8,10,11,13)
Anaglyptus nipponensis BATES + (6,10, 14)
A, matsushitai Hayasnl + (810,11, 14)
Subfam. Laminae
Falsomesosella gracilior {(BaTES) 4+ (34
Mesosa joponica BATES A+ (31, 1)
M. hirsute BaTes 4 (2, 14)
M. poecila BatTes B3
M. longipennis Barrs + (2,4, 5, 7,8 9 10, 11, 14>
M. senilis BaTis
Asaperde agapanthing BATES ] ] 0 1 + (10, 13, 16
Xylariopsis mimica BATES + (8)
Atimure joponica BATES 4 (14)
Sybra unifesciato FUIIMURA 1 i I 1 + {11,12)
8. kuri OuBAYASHL o HAayasir
8. subfasciata (BaTES) + (8,10, 14)
Cleptometopus bimacudatus (BaTes) 4 {14}
Pseudocaluemobius japonicus {BATES) —
Egesina bifasciana MATSUSHITA -
Pterolophia leiopoding (BATES) -
P. zonata (BaTEs) 4 (2,4,7,9.14)
P. tsurugiana (MATSUSHIFA) 0 0 1 1 A+ (6, 10,12, 14)
P. caudata {(BATES) + (2,4,9,12)
P. gramulata (MOTSCHULSKY) 4 (2,11, 14)
P. jugosa (Bares) + (9,10,11,14)
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Table T (continned)

Hitherta recorded species Number of individuals Obtainability (+) with
{(NaKaBAYAsT & NAXAMURA, 1985 captured by the traps the same trap systom
SAKAKIBARA & lwATA 1996) White Yellow Black  Total  (for the reforence Nos., see below)
Mesechthistatus binodosus (W ATERNOUSE) 0 0 2 2 + (16)

Meeynipps pubicornis BATES

Monochamus grandis WATERHOUSE + {4,5,7,12)

M. subfasciatus (BATES) {8, 11, 14)
Ancplophora melasieea (THOMSON) 4+ (14}

Acalolepta luxuriosa (BATES) + (1, 1)

A. fraudatriz (BaTis) ] 0 8 g 4+ (2,4,58,8,9,10,12, 14)
A, sejuncia (Bamis) 4+ (2,4,9,10,11,14)
Uraecha bimaculata THOMSON 0 0 3 3 4+ (2,4,5,7,8,10,12,14)
Annamanum griseolum (BATES) 0 1 [} 1 + {16)
Dolichoprosepus yokoyamei (GRESSITT) -

Apriona japonica THOMSON

Batocera lineolate CHEVROLAT -

Palimna liturate {BATES)

Rhodopina lewisii (BATES) 0 ¢ 1 1 - (2,9,11,14)
Rhopaloscelis unifascietus BLESSIG 0 ) 1 1 + (2, 14)

R. maculatus BaTis + (14)

Arhapaloscelis bifasciatus ({rAaATZ)

Clytosemnin pulchra Barris -

Graphidessa venata BaTes 1 0 1 2 + (18)

Miceolamia cleroides BaTis 4+ (12)

M. verrucosa BATES + (1)

Oylindilla grisescens BATES + (5)

Mimeetatina divaricate (Batng) + (1)

Eupogopsis tenuicornis {BATES) -

Terinaea atrofusca BATES + (10)

Pogonccherus seminiveus BAaTes 4 (10, 14)

Callapoecus guttotus BATES + (10

Leiopus stillatus (BATES) 0 0 4 4 4 (10,11)

Rendibilis saperdina (BATES) 4 €8,10,11, 14)

R. sapporensis {MATSUSHITA) 4 (14}

Exocentrus testudineus MATSUSHITA ] 1 2 3 4 (9,10, 14}

E. galioisi MATSUSHITA + (10, 14)

E. lineatus BATES + (2,14

E, fasciolatus BaThg + (143

E. guttulatus BaTES + {10, 1)

Sciades tonsus (BATES) + (9

Saperda tetrastigma BATES + (14
S, ohbayashii PORANY
Euletrapha sedecimpunctata (MOTSCHULSK Y -

E. chrysochloris (BaTrs) + (8,10,11)
Pareutetrapha eximia (BATES) + (14}

p. simulans (BATES) 1+ (11,14}
Cagosima sanguinolente THOMSON -

Menesia sulphurata (GriER) + (10,11, 14)
M. flavotecte HRyDRER

Glenea relicta PAsCOR ¢ 2 0 2 + (5,8, 10,11, 14)
Fumecocera gleneoides {(GRESSITT)

E. trivittate (BREUNING) + (1)

E. unieolor (Kano) 1 0 0 1 + (10,13}
Phytoscie rufiventris GAUTIER -

Ipiglenea comes BATTS A (9, 14)
Nupserha marginelia (BaTys) - -
Oberea hebescens BaTss 4 (6,9,14
Q. infranigrescens BREUNING A4 (9,11, 14)

0. nigriventris BATES

1) Kon (1988) {2 NaGaMor! et al (1983) ©{3) Makiiara and Iaarastn (1990) 5 () Iwara et ol (1991) (5} ditto
{1982a) + (6) ditto {1992h) ¢ (T} ditto (1998) : {8) Nacao (1991) {0} Nomina et al (1992) 10 Maixniara (1993) 5 (1)
Nepnra & Ouasmr (1993) 5 {0 Saxaxinara et ol (1993) 3 (03 ditto (1896) ) Maxuranra et el (19843 1 18 Iwaras
& Marimara {(1995) ¢ (i) Present study
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Table 2 Subfamilial composition of longicorn beetle fauna of Minakami Experimental Forst of Nihon
University ' comparisons of the faunal list hitherto published, the present result with traps and the species

obtainable by the same trap method.

Sabfamily N, N N+/Ny (%) Ns Ns/Nv (%)
Lepturinae 44 22 50 41 93
Cerambycinae 34 10 29 28 82
Liamiinae 8 14 18 65 71
Others 7 4 57 6 86

Total 163 50 31 . 130 80

Ny * Number of species recorded in the faunal list.

Nt * Number of species captured with the traps in the present result
Ns * Number of species obtainable by the same trap methods

followed by Cerambycinae (29 %) and Lamiinae
(18 %). The proportion of species numbers of
all the subfamilies in the trap capture was not
parallel to those of the faunal list ( x*=8.094,
p<{0.05). Table 3 shows the subfamilial compo-
sitions of the captures of traps in three colors.
The number of longicorn beetle species of the
trap capture was analyzed in relationship to the
trap color by dividing them into two groups,
namely those with flower-visiting habit
(Lepturinae and Cerambycinae) and those
without it (Lamiinae and Other). These two
groups differ significantly with the trap colors
(x*=10.993, p<<0.01). In this study, the traps
equipped with benzyl acetate (a flower scent
mimic : 12 traps) outnumbered those with a-pi
nene plus ethanol (scents of weakened trees : 4
traps), probably leading to the result that those
species captured by the former trap type
(mostly the Lepturinae with flower-visiting

habits) were overwhelming. According to the
literature concerning the same trap system
(Kon, 1986 ; NAGAMORI et al., 1989 i MAKIHARA
and [carasHi, 1990 ; Iwara et al., 1991 ; 1992 a;
1992 b ; 1993 ; Nacao, 1991 ; NoHIRA et al., 1992 ;
MakIHARA, 1993 | MAKIHARA et al., 1994 ; NoHIrRA
and OnasHI, 1993 ; SAKAKIBARA et al., 1993 ;1996 ;
Iwara and MakiHARA, 1995), 130 species (inclu-
sive of the 4 species newly captured by the trap,
Glaphyra kojimai  (Matsusuira), Mesechthis-
tatus binodosus (WATERHOUSE), Annamanum
griseolum (Bates), Graphidessa venata BATES ;
80 % of all the species recorded to be distributed
there : Lepturinae 93%, Cerambycinae 82 %,
Lamiinae 71 %) are known to be obtainable
with the same trap system, and - their
subfamilial composition was parallel to that of
the faunal list (x*=1.087, p>0.7) (see also
Tables 1 and 2). Most of the species hitherto

unknown to be captured with this trap system

Table 3 Subfamilial composition of longicorn beetles captured by traps in three colors of Minakami

Experimental Forst of Nihon University.

Trap Lepturinae  Cerambycinae Lamiinae Others Total
White 21 4 5 0 ©80
Yellow 13 6 3 2 7 24
Black ] 4 9 3 21

White ¢ White traps with benzyl acetate
Yellow * Yellow traps with benzyl acetate
Black * Black traps with @ -pinene and ethanol

— 60—
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have the following characters: non-flower-
visitors, e.g. most of Lamiinae species | rare
species, e.g. Bustrangalia distenioidae Baris
Epiclvius vokoyvamai (Kano) i broadleal iree
borers i e, g. most of Lamiinae species i living
lree borers | e.g. Mecynippus pubicornis Baris
Apriona japonica THOMASON | grass ealers, e. g,
Nupserha maginella (Baris).

Although this trap system is nol able {o cover
these guilds, moest of our resulis indicate its
high performance in  moniloring  longicorn
beetles, which is a laxonomically well-studied
representative group of the whole biodiversity.
However, though this trap system seems satis-
factory in applying the result as an apprexima-
tion to the real fauna, further improvement is
needed in their applicalion methods, including
the chemicals to be used,
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Studies on the Ecology of House-dust Mites and Conirol Measure against
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method of the mite population, 3) developing a conirol measure of mites.
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