The Entonol ogi cal Society of Japan

Jpn. J. Ent., 63(4): 897-909, December 25, 1995

INY RNy I THEI N v?ﬁ&%@%ﬁﬁm
L E THEXFOHNEM

ENCE R EBE D RE LR
753 WNOMAFEE  ILTAE R g i

Insect Pests, Insect Natural Enemies and Spiders Captured by the
Band Traps on Pine Trees: an Evaluation of Band Trap Method

Hitoshi YOSHIMURA, Masami KINOUE and Kéji YANO

Laboratory of Insect Management, Faculty of Agriculture,
Yamaguchi University, Yamaguchi, 753 Japan

Abstract The band trap on pine trees to aim at pine pest control was
evaluated using three kinds of trap material (rice straw-mat, vinyl-mat and
corrugated-paper) in different environments. Most of the collection was insects
(63.2%) and spiders (34.6%) in individual numbers. Among insects, pine
pests and natural enemies were almost equally caught. Dominant species of the
former are Drosicha pinicola, Protolachnus thumbergii, Cinara piniformosana
and Dendrolimus spectabilis. Among the latter, Velinus nodipes is the most
dominant one counting 91% in individual numbers. Fifty-one spider species
belonging to 20 families were recognized and Clubionidae, Phlodromidae and
Salticidae were dominant. More insects were caught in disturbed environ-
ments such as parks and yards with poor vegetation lacking ground cover than
natural environments such as forests or similar places with rich vegetation and
fallen leaves. More insect pests were caught in traps using corrugated-paper
and more natural enemies were in rice straw-mat. D. spectabilis larvae were
caught in corrugated-paper, vinyl-mat and rice straw-mat in decreasing order,
but differences between these were not great. Practical manual for using the
trap is provided.

Key words: Band trap; pine trees; trap material; pine insect pests; natural
enemies; spiders.
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Table 1. Location, trap materials, number of pine trees surveyed and operation season of
band traps (YAMAGUCHI, 1986-1990).

Trap Location® Trap Total no. of Operation
site material® pine trees surveyed®  season (year)?
I YU Farm A, B, C 90 W (1986-1990)
A 25 S (1987-1990)
11 YU Farm A B C 66 W (1986-1990)
A 17 S (1987-1990)
I YU Campus A, B, C 12 W (1986-1987)
v YU Farm A, B, C 24 W (1987-1990)
A 8 S (1987-1990)
\'% Ishin A, B, C 3 W (1989-1990)
VI YU Campus A, B, C 3 W (1990)
Vil Aio A, B, C 3 W (1990)
VIII Hachiman A, B, C 3 W (1990)

D YU Farm: Yamaguchi Univ. Farm, Yoshida, Yamaguchi-shi, YU Campus: Yamaguchi
Univ. Campus, Yoshida, Yamaguchi-shi, Ishin: Ishin-Koen, Yamaguchi-shi, Aio:
Aio-cho, Yoshiki-gun, Yamaguchi Pref, Hachiman: Hirashimizu Hachiman-gu,
Yamaguchi-shi.

2 A: rice straw-mat, B: vinyl-mat, C: corrugated-paper (card-board)

3 Each material of traps was set on the same number of trees.

9 W: winter, S: summer. Beginning and collection dates are abbreviated.

M EHBEFESLETSH 5 EH S hicton, “CHEE OFFEET - L OBARETS
7. EremEducs L bENoAENRAENTEY (Fys, 1985 B 5, 1988 i -
I, 1989), AFEIONFORHRGEH AN SDOTH 2.

sEMIcbhY, KHCEEOMEERVT, REORLZ 2 VEIcI bBESRIC/NNVF
b5y 7 CIFrSw 7)) #%EL, REFICEALEBRE 7 EHREEEINL2ED, B
o LB L TEEEEE L, ARcRENEARD S b, < vER, FTEHEAERERE X
U7 2RO WT, b5y FTORMEEBEREICEBR S BEKEREL, TOBE &
OFIE AT - 12130, BYISERIES & 1ER L 7.

AXICA SIS, AREOTEREN %2505 7 EEEEL LS, BAAERNKET
Hond Wi B EFERE AT N R R B BILEL BT S, b7y TOREICH
U, ok es, (LOmEHAR, LWDmEEK WEES L CEETEELR
OEUERA O CEIRE S %R, L TESBILBLET S, £, SERTF-7
AR 700 o RN E, — o R & 7 EOFEE TEM L LW REERILA
2 | ISR, (IO AR AR, PREE SIK, SEHLE TR
Rojana SURAKARN [K, 15 UICBHBARE IV Wi BREBFEIRZE OFAREKIC
BHOBEEET 5.

NI | -El ectronic Library Service



The Entonol ogi cal Society of Japan

NY RSy TSN vESD EKE 899

HEMH EFE

1. BEHE

by TERE LG, B¢, RET A< VB ESHIII Table lOE B O TH 2B, £
HEMBILORFREMMNBRIBO 7 7 v~ Y MEZUHBEX IV TH 5. HBEQ LEINH
DEEARERE L 7ohs, KWHEGERE 9 BB L, 2 il L 72, 1986 &b 5 1990 4D
SEORERELA L, 69 AOEMHRE S 4Fich iz DEMHL 2. KA TIREE~ 204
A, EAETRIENS KO T H =V IcBB L. 148, 1987 EKHD L2 v ) — XOHEE
ZAITLTIT 7208, 25190 =245 36 4) O 7 >0 TIBEREERO s E L,
EoOREER LTV,
FREORHABLUNACHBEX VOS5 7 A< viRicT, 1987TFE 4B, 59 A, BLU 1990
F5A»5 9 A0Mic, FAE LTI10HiZ 18], 20 KORKABIEAISEAT, S0HE -5
AV TERTOESEERE L, 7, EETHEBRARCEBI WL “C &% OREIE
k(zRich, 1 oMERRRL2BZE8RE LCHEL -

2. BERORE

REX L WEEBSOEMMICS 2 REE O EH BT 25T, SHOT7 1<y i
BIEDEASEET 3. 2BEERPTABNEED SR LENTV S, ¥5%L TV AEKD
7o, FHEARDOHBIIE, TEOMEAER Y FES CEARET, BESEL TV 5,

REX I HEREKRIC BT 2 Mt ORARNT TS 2. 74 < YAoK E»1ED
BUBHIMITE S, BEARKEOBRVICS Y HREOPEFTH S, FEEES LTl
AT, BESHREL TV S,

BEX L FAEX I OWHHOPERICHE T 2THIT, < I BT ERMOBYH 5 0,
RENCRETH 2. TEEAERIEE LTEET, BiThy, HIRIEETESBbAL L,
WEXIV: FAX I EE UHINC, T OMPEIME L, ikl 2. AREEL,
FERV: fINEESEE 9 SRRV H 2 LIOTHEFABNICET 2. FTEREED
AT, WRE LT Hy BBENTOI, BEEHOEHSN TS,

BEX VLD IIOKRFEAOHIICAIE L, < R THERMOBYS S b, ABEMIE
BThs, HRREC, FTEEZELSAET MEREETEELAL .

FEK VI MR HHEFKEET OEDHO 7 7 < v ke, HRBEBEOLYS, FE3kEER
W,

AER VI (LOFEEK\BE CBET 5 70 < v kT, ABBEIGEOA, K1z
BEX M. AREES, TERY SHEAAGUEAETS 3.

3. FSIuTOEMEBESE

by 7ORMELT, svo, E=—navo (BREG w2245 780L5), ¥y
F= (FvR-LOREEEEELY, BEHEHEBHEIEL60) O3 EMEEAE LT
ERL. 5y R—volfs, BRI L 2RO, SMilEEfte = -1 TS - 72,
RERNIFHAEXNTHESOLAEL, HEPRERYA X007 H <y 3KEED (Fh

NI | -El ectronic Library Service




The Entonol ogi cal Society of Japan

900 HRCE - KEEC - REFRET

3OS, 1+y &L

bS5y FIERREME BIE35em T, FHEAOHLE 150cm OME (F5 v 7O MRET) T
WE ka1, FF20HE0bTcLIE -k AEXL IL IV OFEAK 30 KAOFEE
i 22.4cm Tdh - 72,
EEEROEEDIY, Avn, E=—ivo, §FryR-LOREHEERECHAEL
b TH= VUM FNZhORMELEE ST, 5C BATERS ¥, 10 5ROEZFEMNE
BOLTLE Y — 3 2 ¥ —REFCRIEILE L. —5CHh 5 35CNDOREL, Wi DOERFEER
Aot ZOER, FROZ(EEGZFLONBE=—-LVAYBTHD, RVTH VE—
NTCH-te, &voiRFELTHEMNOBELRHDE CREESBR TV, BEXR
TELEDS DRSS Y E—LT, E=—avobifni, &vodBRTRIGH
BELHEN COER, 4voh3BMPRLRRECEN TV I LB - 1.

R —VDOMMAEEILE = -V TBB - R, MEMORICT 7742 EAAH 5 4
SKEMBA L9, e =— VT N5 v 7ARBRIICERE L2 GREKL IL IV T
H10A). COERIZI0ARDEEHTY=dv 42 2k, £V F v+ 3k I+ 7Y 5 EEISH
gxhir-osT, BADAOEFHRIL BHanhih -7 TioREMcRIoilbE
Z—= WD LTy THEEDTVIEL,

4. ERFE

AHOF (100X150cm) Z&EWT S5 » 7E2BBL, THEOLTRED LcdEL T v
FEALTHICEAAI S, EMTEAE = - VRICANTIHFRE LR R-cb e, 28T
ORt, EWEAROH L. BB, b3y TTEBOATO RIS ORH®ICEET 2K
b RTIHELL. EEAISHEARECXAIL L.

BRLEER

BB L b5y 7ORRIG, ERPEREBER L VHEROBEASPRVES TS
L, kB 2 OEHEICEABEGRESHELZT 5 LR EPHAL o, KHORER
BLEEERLIEVWOT, E—FA v EORKREEDICARETEIER L, UTKiLd
HRIKHAECHE-72bDTH 5.

1. BEEREY EOEK

KERFEE I & AL MEARE Table2 1R L7z, 8 Bich i 2 BHEENEEY S hs, M
(K D%\ D3 Hemiptera & Dictyoptera, Collembola T& 0, Coleoptera & Hymenoptera 7%
FhicEW, BhRPA TR e SEAMcEZ I N,

B, #iaberlimERErc S 2 BHRE s E0EAR, ThEh 632% &
34.6% Tk »71-. Eh+ KA ORHR T, Dictyoptera & Collembola 2SR I % < fililE
XN, BEEOKESE Blattela nipponica &) F v N7 T+ 7Y OHRMBED I
2. EREXMEBR JE

AR L AR O - v ERE ZOKM, 7 T Table 3 IT/R L7, MHAMERER
2 Vv ERMLITEOBVELED A, T AVEET VE, FEEI N FHEEBROL

NI | -El ectronic Library Service



The Entonol ogi cal Society of Japan

WY RSy ITHES Ny EREKE 901

Table 2. Total individual numbers of insects and animals caught by band traps on pine
trees in winter (YAMAGUCHI, 1986-1990)"

Insects (a) Trap site I II I Iv VvV VI VII VI Total
and others (b) Operation seasons? W W W W W W W W
(c) Total pine trees 9 66 12 24 3 3 3 3 204
Insecta
Collembola 149 592 0 236 O 0 0 93 1070
Thysanura 4 1 0 0 0 0 0 0 5
Dictyoptera 129 89 939 21 1 8 0 0 1187
Hemiptera 679 957 1453 60 13 163 1 12 3338
Lepidoptera 25 24 56 9 1 39 1 1 156
Diptera 37 93 0 118 O 4 0 1 253
Coleoptera 135 264 12 31 1 1 1 8 453
Hymenoptera 168 142 1 99 0 10 0 0 420
Sub-total 1326 2162 2461 574 16 225 3 115 6882
Others
Acarina 1 47 0 1 0 0 0 1 50
Araneida 1089 1118 833 263 129 160 133 36 3761
Isopoda 1 0 21 0 1 0 0 0 23
Chilopoda 46 59 4 36 1 11 0 2 159
Diplopoda 0 1 0 3 0 0 0 0 4
Amphibia 0 0 0 3.0 0 0 0 3
Reptilia 0 0 0 0 O 0 1 0 1
Sub-total 1137 1225 858 306 131 171 134 39 4001
Grand total 2463 3387 3319 880 147 396 137 154 10883

! For trap sites and materials, see text and Table 1.
) W: winter.

BR: Eih & KEOHEREEEEE, 2hEN 50.6% & 49.4% THRERU TS - . B
B THEEEDZ DI Drosicha pinicola <77 5V h4 756 (5, %H), Protolachnus
thunbergii </ &V T 75 LY T, R\WT Cinara piniformosana <=V A4 7 75 Lk
Dendrolimus spectabilis <> #1 L2~ ($1H) T - fo. HBE TIZ Velinus nodipes ¥ =4 ¥ ' #
(5%, #hd) 2591% %2 5%, RBERORELETH -7, “THEX” oXRLanTHS
=Y A LA ROHE I E SR ERED 6.0% TH - 1.

R, b5y THICBY AHEAMNESEICLOBRRL LI EMHIALcw Yy A L iz E
R, T I AVEER Y IS UNAN T A VIS RV EWEBRE =~ VDR, ¥
=H A REBE STy TOMA, 7EHRL S Tl TSN, CoRE
FEUAEEDRERE L5,

JE JERKEIEEEED L, 208438 51 RSN, TOEHT Clubiona
jucunda ¥ N7 7o 7 IWERAESEDLDHTEL, 7 22KOH 32% & Hviz, flic
TEEEDZ - 7253, £ WIEIC Philodromus subaureolus 7 & T ¥ 7€, Clubiona vigil 4
> T Hh 7wy E, Philodromus auricomus ¥ v 4 0 T €7 %, Evarcha crassipes 7 7 h /N T
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Table 3. Individual numbers of selected insects and spiders caught by band traps on pine

trees (YAMAGUCHI, 1986-1990)".

A. Insect pests of pine trees
Aphididae 775 & v
Cinara etsuhoe Inouye THIV IFT T 7 ALY
C. piniformosana (Takahashi) <V A A7 75 Lv
C. pinidensiflorae (Essig et Kuwana) <Y/ L8447 754V
Stomaphis pini Takahashi <Y 7 FFHAAT 75 L
Protolachnus thunbergii Wilson </ &V T 75 L
Aphrophoridae 77 7 ¥ & R}
Aphrophora flavipes Uhler <V 77 7 %
Margarodidae 7 % 7 ¥ h A 75 L VF
Drosicha pinicola (Kuwana) <~V 73 YAANTT LY
Scolytidae # 7 4 4 v}
Hpylastes parallelus Chapuis <Y / KV AV F 74 LY
Curculionidae V' & v §}
Pissodes obscurus Roelofs 7 oK V'o Ay
P. nitidus Roelofs <Y FHRKv /o LYy
Shirahoshizo insidiosus (Roelofs) <=V / ¥ k¥ LY
Lasiocampidae 71 L/~ A%}
Dendrolimus spectabilis (Butler) <~ 74 L/
Sub-total
B. Insect natural enemies”
Reduviidae # & H 2§
Velinus nodipes (Uhler) ¥ =4 > X
Isyndus obscurus (Dallas) & A4 b &4 YA
Agriosphodrus dohrni (Signoret) =3 XFH ¥ A A
Miridae A 7 5 * & VE
Alloeotomus simplus (Uhler) <Y/ &y A7 504
Phoenicocoris kyushuensis (Linnavuori)? <> b EX 7 JH X
Pentatomidae 7 A & VF}
Arma custos (Fabricius) F+ A 07 F 7 bAht Ly
Coccinellidae 7 ¥ b 7 & ¥F}
Propylea japonica (Thunberg) kXA A/ 357V U
Harmonia axyridis (Pallas) F+ I 7Y b7
Micraspis kiotoensis (Nakane et M. Araki) 7 0AYF A 07 v U
Sticholotis punctata Crotch ALYV R Y5V b Y
Sub-total
C. Spiders
Ctenizidae 1+ & 5 7 €5}
Gen. sp.
Dictynidae /7" €%}
Lathys humilis (Blackwall) 7 L/~ %
Uloboridae © X7 €%}
Octonoba sp.
Oonopidae ¥ < = 7/ EF}
Orchestina sp.
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Table 3. (Continued)

Theridiidae t x 7' €F}

Achaearanea kompirensis (Bosenberg et Strand) I Y E St X /% 2

A. tepidariorum (C. Koch) # Ak x /% 1

Argyrodes sp. . 1

Dipoena castrata Bosenberg et Strand KAV IV 7% 66

D. mustelina (Simon) #H=3IY v/ % 46

D. yoshidai Ono 3 ¥ ¥ IV V7% 8

Enoplognatha transversifoveata (Bosenberg et Strand) #H LNk X 7 & 1

Phoroncidia pilula (Karsch) V7 % 7 & 1
Linyphiidae 5 7 €%}

Hpylyphantes graminicola (Sundevall) 7o+ v+ v 7% 3

Labulla contortipes (Karsch) 7 3a L7 %€ 92

Mecopisthes sp. 6

Walckenaeria kamakuraensis (Oiy A< 7 3 XA 7% 1

Gen. sp. 28
Mimetidae &> ¥ a3 v 7 EFR

Ero japonica Bosenberg et Strand v ¥ a2 v /€ 15

Mimetus japonicus Uyemura S to&y ¥ av /€ 1
Tetragnathidae 7 ¥+ # 7 €F}

Leucauge sp. 2

Tetragnatha squamata Karsch v o3 7 v+ 57 % 1

Tetragnatha sp. 3
Agelenidae ¥+ 7 ER}

Cicurina japonica (Simon) 2%+ 7 % 12

Coelotes corasides (Bosenberg et Strand) ¥ ~¥F 7/ € 7

Coelotes sp. 7
Hahniidae ~% 4 7§}

Hahnia sp. 1
Lycosidae =€ Y 7 €f}

Pirata sp. 1
Oxyopidae 4 7 £}

Oxyopes sertatus L. Koch 44 7' % 2
Clubionidae 7 7 v 7 &§}

Clubiona jucunda (Karsch) ¥ /\X7 27 uv /% 790

C. kurilensis Bosenberg et Strand b X 7/ n 7 % 1

C. kurosawai Ono 7 v4 v 770 /% 9

C. vigil Karsch &£+ T7ho7/ar/® 214

Clubiona sp. 3

Trachelas japonicus Bosenberg et Strand X 3 7 %€ 4
Anyphaenidae 1 ' 7 £F

Anyphaena pugil Karsch A /" 7' % 10
Ctenidae ¥ K 7 EH}

Anahita fauna Karsch ¥ R 7% 1
Heteropodidae 7 ¥ ¥4 7 &§}

Heteropoda forcipata (Karschy a3 7v ¥Hh 7 ® 80
Gnaphosidae 7 ¥ 7 £F}

Hitobia asiatica (BOsenberg et Strand) ¥/ / A b VY EJE 14
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Table 3. (Continued)

Poecilochroa hosiziro Yaginuma H¥ Yo b Y ESE 36
Thomisidae # =7 €}
Coriarachne fulvipes (Karsch) a4 =7% 4
Diaea subdola O.P.-Cambridge I/ 7 % 3
Misumenops tricuspidatus (Fabricius) 77 % 4
Thomisus labefactus Karsch 7 XF /% 14
Xysticus sp. 22
Philodromidae = & 7 €F}
Philodromus auricomus L. Koch A4 oz ts/ € 162
P. spinitarsis Simon F /N T EJE 123
P. subaureolus Bosenberg et Strand 74tk T EJE 236
Salticidae /~x b Y 7 EF}
Carrhotus xanthogramma (Latreille) x 2/>x b 1) 76
Euophrys undulatovittata Bosenberg et Strand A - X</~x b 4
Evarcha crassipes (Karsch) 7 ¥ 7 bz b 148
Marpissa dybowskii (Kulczynski) A A~z kY 16
Phintella versicolor (C. Koch) * ZYu,x bl 7
Plexippoides annulipedis (S. Saito) <% 5 XY/ ~x b 122
Rhene sp. 2
Silerella vittata (Karsch) 7AAE/Nx kY 1
Gen. sp. 47
Sub-total 2469

Y Individual numbers of insects pests (A) and natural enemies (B) trapped on 204 pine trees
and those of spiders (C) on 156 trees are listed (see text).

2 Insect natural enemies which have been known predaceous on the pine insect pests and
other insects are listed. Ground beetles, ants and parasitic Hymenoptera trapped are
excluded.

) As it is supposedly predaceous, this species is listed here.

N 1), Philodromus spinitarsis ¥/~ % 1 & 2" %, Plexippoides annulipedis = ¥ A ¥/~ x b 13
EThs, BRlic, FEgESBTL 7 7o w2l s ER, Az b ) SEMDES
Tk, Tho3IBOREEREIE, E2EDK 80% & L1,

% 1z, 7 EAEKOMERAKEIC 5D 2BAOEIEEHN 13% THD, KEIVBHMETSH -
1.

BIAED 7 EficoVWTid, AFERBCAHOSBAERE LTRALCHRELZEE
s, 3 VvETISEITESIE (B - KBE 1958), 7 7T 32 & (KAYASHIMA, 1972),
H+ oY v TET9IF 30 B 41 FE (DONDALE et al., 1979) 15 L OFE&ELH b, SEIOFHE
BHERTH AP ERICB O THEU L BEE R L .

» B2 EF AT 2ENH S 0 (KasToN, 1965; KRAFFT, 1975; BEH, 1977), X 51,
JENNINGs (1972) (2 3 FHc/Bd 5 21 HAOKK T cOEFBL 2®ME L T 5. SRIOHE
TR NS v FICA-> TORERR, 18LS SEIcbich (MEDOHIFZTEL), 7 W
Aot b 3w THEED 6% TL2REUENA TV, 804% O b 5 v 72 3-10 EARA
L, HELEA-TWI Ty T3 88% TH-t, INOSEKOBOREENS 7 » 7AT
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Table 4. Mean individual numbers of selected insects and spiders per band trap on pine
trees in different environments (YAMAGUCHI, 1986-1990)Y.

Insects & Trap site? and number of traps used
spiders
I II III v vV VI VII VIII Total
90 66 12 24 3 3 3 3
Total insects 14.7ab 32.8ab 205.1c 23.9ab 5.3a 75.0b 1.0a 38.3ab

(1326) (2162) (2461) (574) (16) (225)  (3) (115) (6882)

Insect pine pests  4.9a 9.6a  46.6a Oa 032 19.3a 0.7a 0.7a
(439) (635) (559) 0) () (58 ) (2) (1696)

Insect natural 2.7a 5.1a 69.4b 11.0a 43a 4676 0Oa 3.3a
enemies (246) (338) (887) (48) (13) (140) 0) (10) (1682)
Spiders 12.1a 169ab 59.4c 11.0a 43.0bc 53.3c 44.3bc 12.0a

(1089) (1118) (833) (263) (129) (160) (133)  (36) (3761)

D Specimens obtained by three kinds of trap material which were used equally in these
sites are pooled in the data. Numerals in parentheses indicate total individual numbers.
Means within rows followed by the same letter are not significantly different (P >0.01);
Duncan’s multiple range test.

3 Locations of trap sites are referable to Table 1.

EDXHBMNERBRTHEA L TOALIAHTH 508, 1 b5y FHIC 15 FE S0 BIA, 13/
165 A EDHIBH Y, DI ESHAERSE#ERLTWIEVLEEL SRS, COBHR L
BEHE LEVBEPOIDTHAS.

3. RERBHOWESS

KRHAEXBND b 5 v 710 OFIHEMEEEE Table 4 1R L7z, HAEXIT & VITEL
SN, I APEETH S, COBAIZZ ETHRLTHANKRERBCEQICEET
»H 5,

BR: AL EBORFEXL IL IVEIMHITH O, TN 2 OHFHAEX VIL T ]
H5H, INSBVOIBARETS S, FHEX VIL ZEROKBIGES, BREorkbT :
REBFEHSEG EBbh, BEFEEIESHES s -1, BAFHEXIL V, VI :
PR LR Th -, d1hb5, INORARFEBALITHOLET, Bdic< vy UAD
AREFEEEC, HIIBZEETHOTEIZZ L, FBELLOHBEYIE BV, 2F b, iF
BB PHEBEPLELCEEL TOIBOWAARIETH S, 0D BHEEX V IIEIE & &
HEOBHEMBITONTWAENIL, VIEENL S, & VIKBLT2RREKHEANE
Bl s N, #BEXIC X v ESH AR, < v ERNBOMKIERR SR & AU
CHEET 20 EPICHEBINICEELONS.

JE: 7ED NSy 7H)EHFERERSVIEC, FEXIN VI VI, VT, BRh
ML E VIKER LD LT, RPRE->EBER L. BRTREVEESARL
FHBEX VII &V 3EREEAETH Y, FEROHENERE (VID SEAER (V) bbb
Hod, JEDEEBEENRTH - EPHREESN S, MHIERES L LEENEELTRAE
XI, I, IV & VII TIEVWEEZ /R L7 2 & 3EBREY, ki, #EXL IO, IO, IVicsit
AZREEHE B TOSHBERRMA 28EE TICHET 5 &, 2R %N 6.193,8.357,3.552 &
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Table 5. Individual number of selected insects and spiders caught by different kind of
band traps on pine trees (YAMAGUCHI, 1986-1990)".

Trap material

Insects & spiders Total
(A) Rice straw-mat (B) Vinyl-mat (C) Corrugated-paper

1. Insect pine pests” 110ab 44a 1542b 1696
aphids® 20 5 738 763
pine giant 58 0 715 773
mealybug?
pine caterpillar® 21 34 46 101
others 11 5 43 59
2. Insect natural 684a 478a 520a 1682
enemies®
V. nodipes 628 461 442 1531
others 56 17 78 151
3. Spiders” 1333a 1095a 1333a 3761

D A total of 204 traps (68 each for respective material) was set on pine trees in eight trap
sites. Numerals within rows followed by the same letter are not significantly different
(P>0.05); Duncan’s multiple range test. For eight trap sites, see Table 1 and text.

2 Twelve species listed in Table 3.

% Five aphid species listed in Table 3.

9 Drosicha pinicola (Kuwana)

) Dendrolimus spectablis (Bulter)

® Ten species listed in Table 3.

) Determined individuals listed in Table 3 plus those collected by the second series
carried out in 1987.

13.050 TH » 7. T OHERERREO SO TIREL, BEAL T v 7IA- ERERKC
LEbDTHATELICHETILNENH .

BB O AR AE O BRI RIS O RE I H 1o » THEET N EEREHZ ML
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Fig. 1. Manual for setting band traps on pine trees.

L, HEXBERFTS

3FEMOL Sy FIREDIEONLTEREBREMDOEIL, 7 TREEFELZ I/ L

ERLTWS,

AR IAREAHZRET 2156, LV ENIHEMOEENSLETH S I LERLE.
BAEMCIERYRICI S v R -, RER#EICE LY o BFHTH 3.

NI | -El ectronic Library Service




The Entonol ogi cal Society of Japan

908 ERCE e A LEED - REFEZ

5. A

2y DY E LTy TR, BEEEOIREREICONR L ER L EE L 5158, B
5 HEEEIBA TR IS WV U RS Th 5 L s N 5. AE TRERERBLS ORI
WTOREE LD -7, ChoDBREZHLMICT 5T L THOBKEREHRIINT %
AFEDRBESFBEOMIHEICITASKEA .

6. 5o TOHRBEIES

AASEERA R, BF0 ‘THEE OEBERFICANTY YOV F Ty THED
Efiv= a2 TVEIERL, 7o0—F ¥— M LIcDW Fig. 1 TH 5.

1) mgiis: AR, Mk, M, RN S O AR, MilE &0 BRRES S
. WEMOEEEE T 5. RWT, BHBRSRERE, &5V IEMGEREFICA
N2 hARET 3. HHoEs, BRPBIFCEEDDZTVHGEGZHRANTS 5.

2) MBERE MRLTEvicBY 3 ERORERNTEEERLT, ELHXRE
hE A ERHREICEECXIE, TIROEMEEZ OO SR TE O FHRIVSEREH ATHE L
155,

3) BE - @IS AR fERERS TV ARG, FIREREL, L& IO&RO 3
pE GREE, HEE SHLE) 10 ATa»S 11 A EfcEBsh Ty, FhEXR
HOTNENEE LTHBTEE, < v L AGHROBE, BEICASRIR 10-13C TH
0, 15°C BRI ARNCERE T 2 0 8. 5. WiclhOmcild 9 At ARERIERIES 15T
O TH2EMSD, 10 FIIFFEHKES I5CLUTOEND 5. 72, EU S EREHA L
L7iBa, HARBIC N5 v 7h oBH L cgicEI « BERN L T HEWMLC, wk, AR
CTEBINTWS [BBROR| 2 TEEBETNT, FREORRRBE LR TH L. HIFD
FIcBA LB THANEEZIERL T LW, BZ L 2HEAE TR T TSI LN
DECH 5. REGREDIEEREBZ M- THXER L, ERENOSHAOEIE DKM,
KA b & BRI 5. KEREOBS IEREBRERBE L 12d EREZE FRICK
fald 5.

4) EREM WRRRBEAERETIEAES K-V E, RBOBGRA Y 0
4 5. NE sl EmAEE TSR TOE, Sy K- robrarnTEEI L
LHERETH A 9.

5) < VAHLAAEMEETRIEAE, Sy A VEBHLTREBIREL T2 H A
HENY L, BRI - bR Lz0b, FIy FIKOVWRRBEREL, Lrs0b
Wb 5y TEREERT B,

6) WEEBBEHALHAOEER, FFovocRBEL, REHCENL TER - KoM
NAEARERL, Z0ERICKVREEOEKE X KT

i B

3EOEM (Lvondb=—ava, FvR—N) BERLLNY LTy TERLLR
BOowvIcBEL, MEshERERE, 7 22FELT BHShTVWAE T HEEE
ZEMET L.

NI | -El ectronic Library Service



The Entonol ogi cal Society of Japan

NY RSy TSN Y ER SR 909

1) LREEED 63.2% BER, 34.6% 137 ThH -7, ~vEHREKEITIZIZEMEEK
PHEIN. BIETRIYISVAIAHNS LY, Y/ KRV TTILY, V44775
Ly ERYHUNPEBERET, BEDID IY =V v I X ThH-71. 7EI1F20F 43 & 51
EosrEEan, 77078, sk, Nz b SERBELEHNTH - 72,

2) RERBENTE, FREXHE, 7 TRESICHIE SEEBERNEET, FREEL
LEELETHIRD BB LN TV ARECIIERS D3, ARPHEREANL SRErE
SSCHIRMEEL S TEBBEONTVWIEWEETRE S HEs N,

3) FEHE S YRV THRERNCESIHES N, REds vy o Tt flEshizbo
D, E=—hyndlyvRE-VTorROHESH, BEERLML -/, JOERIEHERE
HEOFOFERETOREIFETH 7. VAL AGHREB T TILVENAH T L VIZIERM
BICHERZERGL, FvE—n, Eo—navno, svoolchiEshi., 7 =g
HEEMBI TEEZR S - 1.

4) SV F b5y THEOERICE, SISO RIS & BEOBHE O B HEIY
DBYETHY, 20T, WREHRBICHIE L 2 EMOEENEFSN 5.

5 A X

DONDALE, C. D., B. PARENT & D. PITRE, 1979. A 6-year study of spiders (Araneae) in a Quebec
apple orchard. Can. Ent., 111: 377-380.

B R, 1963. = v h LD X, fEYIRGEE, 17: 464

FyE, R. E.,, 1985, Corrugated fiberboard traps for predators overwintering in pear orchards.
J. econ. Ent., 78: 1511-1514.

AJBER, 1981, =v0bo%kE, RELEH, 43:58.

JENNINGS, D. T., 1972. An overwintering aggregations of spiders (Araneae) on cottonwood in
New Mexico. Ent. News, 83: 61-67.

KAsTON, B. J., 1965. Some little known aspects of spider behavior. Amer. Midl. Nat., 73: 336-356.

KAYASHIMA, 1., 1972. Study on grass spider as a predator of Hyphantria cunea Drury (Experi-
ment on effectiveness as a predator of Agelena opulenta L. Koch). Acta arachnol., 24: 60-72.

KRAFFT, B., 1975. Les interactions limitant le cannibalisme chez les Araignées solitaires et
sociales. Bull. Soc. zool. Fr., 100: 203-221.

REHFE—, 1977. N1 1 ot 2 7 OEFEA. Kishidaia (Bull. Tokyo Spider Study Group),
(41): 2.

HEF— « RKEETRF, 1958 I h vEIERT 57 €, IBEE, 2:192-197.

BRI bk B— o IUTNE, 1988, FyBLU) vIBicBF BNV R LTy THEM
DR, JLPERERRSH, 36: 39-43.

———JF  H, 1989, NV KRSy FickBF VEOEHREEZOKMOEE—S
=HERHEMREE LTo s £ EOBIRIC L 2FHBRICOVTOER~, =a2— -
T vbhEODYRXL, 38:27-31.

(Received March 17, 1994; Accepted May 18, 1995)

NI | -Electronic Library Service



