7V H T B EE S OCEMORHEMSE 7
RA DTk ERE LB

Bom R & kW
B - E®
»oB E =W

¥ X B ¥

BHNCAERT 2BEOBEL B Z LT, FHRCBI2EERYOHROTOOERER & L
T, (AEFMHCATLEERZLTHY, SETRARYOFERZEATETVS, bBEI B
TLHHE - BEPIZEE Xy b« 2V 40— I2 X 55K, FH - JIFE? X 5B ERB L-fiE
RERBTFENB. LAL, bhbho HHE TEHEMEESNERET T 5 EE X OV EIPRHEHE
THIIREETH B, Bill. FR - WEH Z7THCTE=—V - =+ EFAL, BHC { AERIEE
B LTHREMOEE, REEOFELX TR T3, i, HFHRANEE EOVWEIYOTFENHEEIC
SNT, IBP IZEE L TWL 2RO EDFER EBBER S QL TN RO - 535" 4, MARTIN®
i Pinus resinosa OIERMTHIED 7 + —F OREN D, FWPHROMEFA L THELTR- T 5,

EH LIP3 ERAEMRR, L LTTHBROEIMLEBE Lz, ZEPEAMIC LB WE
OBREN T D DEERBRE ETT DI, BABHOFRMEDHE~DFE, BV EBOBBRER:
EORENTDZT b EFB LT, BT LEBWHENTHERITL TR - 7. SETORERNEN, &
R E LR RRRICEERBLNTEY . v VHKICBT BRI LA RVDT, —EZhbnERE
LV ELDTHRET S,

COFEEFTR I Y- T, WENEEEEZ LN, HOIEBW P tEaERRERREER
BERK, TRENRRRBEREABERK, £-@BC M %2 Wicii v ic i mE kR A%t
K. BaxFREPBRBIRDITR, BKEEEEEHRFATITR. BALTFREZENFNTR.
BARTR, BARERRSFEERR. FEHERE, BTS2 5ot HEREEE
HKREER, TRBERRRFERK, TRBEEYREERAERRENENF %, THEKEKEER
REEFK. TRBRERRIIR ERX, TRAEEEYREMLPET KREPEBEOFLIEHTS, 2Bk
RAHERD S IABREKRNOFHEORMOERE LT e vz,

B FEMOREC Y > TR TEOF 4D TBIME W E W, KGFLELLTEI A AVE, 20
fudEmRFEMEEMNK, FHREITLERSER, THARBEZESEMPUERER, HEL bEXEm
MER/NFER, HEL LESBPFE BFR, LU UBERSLRTRENE —K, »F5 5 BTk

19684 1 A 8 A=
* —IREE 76 EIMFEAKRS (1965) THE L.
(1) mMEGREAAEEZ (2) RIEBMAREBEDHAEER GTUESSHRENES)
(3) BER¥EREIBBIT



-2 — MERBRPI RS 2175

FESER, IRURCLSRERERRERL HK, T URBRERTRERERER, B REH &R
HFLRRMETE, AZEA—K, BELTEHAEHR EXR, BREEEAFCRR, BRA
FARERE, LRI IEERE, AERBERA HE, bV RIBAREE vy —fk B,
ZOWMB VRO RS TRFC < Ak R & SRS ARBHIBIETTIN R, t A SFRHL AR
FRHMME, =~ 2 AFFHIILEBEAREEDTHE, DFAF L ¥ L7 FAFFHERERRIAE S EA
SHE, ~AFAFRERERE YR, 2B BRAES SR, SRR AR, T
WS RER LR, W U B RSB IT R Th 5.

REOLEB L UL D & Lbic Ml - Tit, BUKEEIZBHERK, HERRY - AR EAT
K, AR 1 HEERIUAEBRIZZE TRV EW, 2B BB EERICIIFEROKEE LT
Wie, e, BINERES R, FEEItERIERAR REREHRENE ikt #
FEBboT,

CEEOB A LB BILEH LTS,

HEDOEREAE

TS Ik RS0 RS> - T T SR P B S EI R MR & BB S R RT A BRI AEHE D 2 2o (B 1
B ¢, HERBEHKIWDD BB WENFEENRFELTNDLIAT, LEMLYOBEKRD TH
%o, ABHERIE VEROBED T b TH AN Y DR TH 5.,

A LA BHC 2 EH L T 53HIT, ~Var¥—ic X - Tlha %7 Y 120/ ZPEA* T2 -
7o

ETEMOZI HIZiE, 1mX 1 mOEFHO#HEN LI, v— MROMERY HiFizbn i v
oo BB, B — MROFBITEHLERICR - THT, ZIHOE T LEBIRETES L5t TW
B

A EAE M
AEFFA L TOBR2 549 200m BEh 7z &
B, WRRICTET L TILRY: 5Bl NS
FICEER 4km, (BXFIT250m HED,
FFET 100m, FEERT 200m < &V dBHELR
ZHTH5 (Phot. 1),
HOBRARIED? BB L. KE(HESL
TR HT B NTES, Thbb, X
MelyE 7 v =Y Pinus thunbergii PARLAT.
~—B  LEAL L, - FRAREREDERE

A : AFFEM  Irino Forest ; pure of aged pine. EROEFERNTDLNDS 2BHOEE 2T
B : H¥EFAH Usubae Forest ; mixed of pine

and other evergreen broad-leaved trees.
FIH #AELLEZA
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N, ThLDOPITY~vETE Myrica rubra SIEB. et ZUCC., 7 7 J1¥ Quercus glauca THUNB.,

Y R A KT Q. phillyraecoides A, GRAY, 7 A/ ¥ Cinnamomum camphora SIEB., ¥ v X & Neolitsea

sericea KOiDZ., Hh =/ % Actinodaphne lancifolia MEISN., b Z Piltosporum tobira A1T., H=<

& Pourthiaea villosa DECNE. var. laevis STAPF, & X=X Y~ Daphniphyllum teijsmanni ZOLL.,

\ A\ e
D\A )3 2 1
o \
6 7 8 9 |0
$
15 | 1a Y13 | 12 11
w— e
16 |17 1 19 | 20 \

. AN

©® Pinus thunbergii

#3M ARE1RERNZT b L OEFHR
e 7u—RnEEK
Fig. 3 An arrangement of trays and
projected crown area at Plot 1.
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Fig. 2 The study plot and BHC spraying
area in Irino study forest.
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Fig. 4 An arrangement of trays and
projected crown area at Plot 2.
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By 22 ) % Glochidion obovatum SIEB. et ZUCC.,
¥ <% Rhus sylvestris SIEB. et ZUCC., 7w Jjj

FEF llex rotunda THUNB., EF/ ¥ 1. integra

THUNB., <% % Euonymus japonicus THUNB.,

Y 7Y 3% Camellia japonica LINN., ¥ % % Cle-

yera japonica THUNB., bt ¥ x Furya japonica

THUNB., 7w 3A Symplocos prunifolia SIEB.
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Table 1—1. Vegetation near the —
Plot 4 (length of belt was 30m) L<'/
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Species Density
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Pinus thunbergii

Y < ® ¥ 1 !
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Cinnamomum camphora
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Ligustrum japonicum
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FH6X HEFAFERHEOHA Fig. 6 Belt-transect near the Plot 4.
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Table 1—2. Vegetation near the
Plot 6 (length of belt was 25m)

BO®E 4 %

Species Density :!E:
7 m < 5 -t
Pinus thunbergii r

> LY \
RN RAH Y 5
Quercus phillyraeoides ~4{
7 A J * 1 4
Cinnamomum camphora g '
v
=y ¥ ¥ , 3 ’
Orixa japonica
EXaX YN
Daphhniphyllum teijsmanni 4
THATVY . \ r
Mallotus japonicus ?
71:117'*:‘-&9: — = \;26 x:\:l:lﬁsy' 55735
Ilex rotunda 1 % 333?\ 5% g% 'i " ZMQZ‘,’é ;é‘%’:’l z
oz S IA I vz 9w

L= A 14 NER SN X
FEurya japonica i '

YRV YUY 8
Rhododendron dilatatum
V¥ UR
Vaccinium bracteatum

HA VTS

Myrsine seguinii 3
XA EF 1
Ligustrum japonicum

#  Total 45
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Fig. 7 Belt-transect near the Plot 6.
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Fig. 8 The study plots and BHC spraying area

in Usubae study forest.
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@ Pinus thunbergii @ Pinus thunbergii
O Broad-leaved tree : P Pittosporum O Broad-leaved tree :
tobiva, C Camellia japonica D Daphniphyllum teijsmanni,
FoM FUEE4FER O b Ol R Rhododendron dilatatum
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Fig. 9 An arrangement of trays and EFPRIT E 7 v — X OBEK
projected crown area at Plot 4. Fig. 10 An arrangement of trays and

projected crown area at Plot 5.
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RN 22 Ha BT, LU0 VBRSO BIZAS L, DV TRL, HEL
O,
\ 7 b, BEUENEL, FoEMEL, Fiz, HL, PR
136\ 137 1135 Jr139 1| 140 BT b 0NN S L BES R, BEFRER T
M5J4443§“42,4“// BT, HIERNBIEAEL, 2V TL UL, Bl
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PRV EFEShZ, 2hbn ) HI3HEITmFAEIC
® Pinus thunbergii . . -
Thd, T4 , Y ORIRIZIEOD A B iz
O Broad-leaved tree : Q Quercus Flch D% HRicE TR

Dhillyraeoides 13, B THHHEMK LY S5 IAEIZbI 58
BIUE HEE6AEROZIT L NE RS LTNBE LIk s,

FURILL 7 = — % OB o e ,
Fig. 11 An arrangement of trays and CORBEAPHE - B, EAGR - EFEH 0L 0

projected crown area at Plot 6. IV LBV, ZHEEERRy b e AV 4V ST
»Y, REN BHC O ABAITH - 722, FEEFELHOHENEL LT BHC HFo12 Y EHBEND
Nk, ZPEATELNIFEEL o L VFBL WA TRAVWH LEDbIS,

ZhEORE LEFERORN, BIUBERERZIc v T, KBLETHEIT 50T, =2 Tk

SNbon S bR i HOREERIC oW CHEREIBE O k2 & 2 Plickl 35,

BHIECHHE Araneina

HERAZM L Y DABFRAEROIE S L RESH, MFCRH1ILE, BETRETH-T. E053H
AEREROH THRES WL 1, ABASoR TRESh b oz 228, WHFHEcEL
TREShIZLOIZ 0B Th-7c. AFHERMTIIEL, H2, BIFERNIHCEHRESh, £33
FAER L EHBER 7 v Y 0L TH - 72, B, B LR LS RES T,
EAEEIATREM TIX, ~) Y rnt =% Araneus subpullatus BOES. et STR. B\WHITA%L
{y DWTYANLT 7 u % Clubiona jucunda (KARSCH), N MV =R 2, 7L FH¥5 5% Pro-
linyphia longipedella BOES. et STR., NT h V7 ER 1 DIETH -7, FEFAEM T bV 7%
B2, Y~"ZXT7rul®, ah=,% Coriavachne fulvipes (KARSCH) DJETH - 7225, HEEEIzZH
BHTT L2,

~NY D uF =S BRI LT, UARATVRECEENCHAEIES Z L%, bATKE
PEELENEVWDRATWS, ¥AXT7 7 v B3 JEEN T, 825 B, HELRERL, B2
DOER ECBROTHPEES TEITE L0 LEBDbIS, "= Y SERHO LD, Wb LI B
BT 2, 7VFHY 7 7 BIHMER, TEEICE L 2REEBODHAEELI VDAL 2V, 2=
FERFEL LTHBICHER L OMIBZEET 5, v VEOBETIZOEATHS Z %W, Zhbd
NDEEE LS L VDR TWS L BED, <YMV ABO <Y BIEIcS AR LTS Z LIiTHE
T,
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UL LE Collembola

LWTSMPEINTEY, 05 b AHREM T 6 8. FERAEHNTIX 8 HE, MAEHILEREL 6
BTHEFAERMZI N 2L RES K.

& Ut USEIREM A 5 2 TR LEV LD Th - 7220 ZOBRERIRBE RSN EELIK
EL, BICBRRLBERRLD LI ThbB, Thbb, NEWIARTHSEHIZ. K- TELIZE
ATOLRABLARVWEETLTIANWE I TH S, BEMEMCIIE4FERNYUE FER1HB) ITK
BN LOPRES A TN S,

WA L bR, VY ANF PELVBUCBTAF /v ¥ 7 u bE LY Xewylla brevispina Ki-
NOSHITA T - 7o

RIEETHHHNE —K*ick5 L Pseudisotoma monochaeta (Kos) X, NFREMTF / v 47
FELAVIZDOWTELBESATRY . FLAEATHTIRESA TSR, FEIERI —n v 0
YK TRESA T LN TH Y, FETIIHCRETH D, £z Homidia nigrocephala H.
UcHipa 1. MBS, FIBH4, %6 WEK CRES AL, KHL, AAFERETHS.

—fRizX /v E I u bELVENYTFFH NE LY Salina celebensis (SCHAFFER) L1k, HW
Lhho T/ ¥R CEHEMOMEAR S TIRESATVED, ¥/ 70 M AVIZHEMERTS &
ZAHIRTH, NUTEFFHMNELAVIIBBELRETEFELTWHETH D, £z, L AN PEALY
Tomocerus minutus (TULLBERG) Il FizZWETHS.

SEOFEESPS, AR ThbwYHEEMNICLVERE LTV S Z L HL2THS,

¥ % Hemiptera

ABREMT 108, HERAERT MRT, mRElLEIeH, 18R ThH 7z, WHEML b A
77N ALVHCRTHEISRLESEREE L, AFRAEMTEIXAVEL, TI97F098, 7774
VHOETH Y, AEAEHTEICIIH, 777 LVHE. TV TXLVEL, 2T hAE T LVEOR
ThoTo

kL% Neuroptera

LETILEREISATRY, 205 bWRAEMCIGEEIT WAL 73 h 5 vy Chrysopa furcifera
OKAMOTO &, UK 7 ¥ h 5 v uEled Chrysopa (ZBT5 11 (k) 0 2BOHTH -7, WIHE
WELZDIF BT v VRO LONEFE L LI 5T,

Yo2UF o URYTRAD S a Y Glenuroides okinawaensis OKAMOTO 1, FERBEEKIZFIcadbhT
Wb TH BN, ABFEIHAEBER TRESN . A1 v TV Fx AR AWF vy Micromus timidus
HAGEN ZWMETIRIHIT H - 720t HEH4, HMER THRES Iz, £/, AEE 4 RER TRE
Ehice A B 7wy e Symperobius sp. BT HHBIFREEFRIL BERIZL3LHETHD LW,

DA L% Lepidoptera

DA LVBERKESWWIPEICB TS b0 Th - 72t 1L AED L ORFHC AR ERTEIC 2 581X

Wik o fo, TAEHL AV TRHCBT 5 L 0BNBIEAENR - T,
FH%E Coleoptera
OIS EOEAOHMRIC R - B WHEELOT, BEERLVWAREROBNIIFY &Y,

* NED (1966135, SEOBEHMO—IzONTHERIA TV S,
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#oR HETLEPORE
Table 2. List of animals sampled and change of

AF#HEM Irino study forest

1 (1 ~25)% 2 (26~
E iﬁ I H 1
mmedi- Immedi-|
Two Four Two
Species sily [One dov davs | dave | Toal | 3T 02 ) doye
spraying after after spraying atter
Stylommatophora ##lR B W
1
Pupisoma orcula <= )VF 2 RXH A 1 2 3 5 22
Scolopendromorpha BFLeTH .
AT A BHT ¢h)]
Scolopendra dammnosa 1 1 2
Acarina i B : ’ ‘ 5 14 ‘ ! (H—;O ‘ I 35 I 8 .
Araneae EFF< b H
. X/KYMEFTE
Ummidia fragaria 1 1
Lathys sp. BV FEO—FE
Uloborus varians A =
Theridion japonicum t A7 E 1 1 1
akrv A E
Theridion subadultum 2 2 3 1 1
Theridion sp. kX7 EN—F
TYFHYITE
Prolinyphia longipedella 3 6 1 10 13 54 4
BAST HARSE
QOedothorax insecticeps 1 2 3 3
Araneus ventricosus  F =% 3 3 2 2
~NyYut=sE
Araneus subpullatus 26 58 15 7 106 45 76 2
TAF=E
Araneus pentagrammicus 1
RAF =T E
Araneus triguttatus 1
¥Ywint=%
Neoscona scylla 1 1
Cyclosa insulana <=3 7%
FaUHEYRIRTE
Levcauge blanda 1 1 1
) TYFHTE
Tetragnatha praedonia
I XY 2%
Lycosa pseudoannulata
Oxyopes sertatus ¥ 2
Oxyopes sp. veyESe 1 1 1
Coriarachne fulvipes =22y =7 &
Tmarus piger rNSTH=SE 1 1
ENFh=ren—HE
Oxyptila sp. 1 1 2
FrAwz¥sE
Philodvomus auricomus 5
THezSE
Philodromus japonicola 1 7 5 13
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XA, $REEH B REERITE

their relative abundance by time after BHC spraying

50) 3 (51~75) Total (1 ~75)
Immedi- Immedi-
Four Two Four Two Four .
days Total :}Tg Or;?t;l:y days days Total :?:'g Or;?tgfy days days Total
after spraying after after spraying after after
m €9} (1)
17 44 13 5 12 30 .19 29 29 77
m . )
1 1 2 1 3
a+) l a+) a+)

2 45 126 47 2 175 166 69 5 . 240
1 1 2 2
1 1 1 1
2 2 2 2
1 1 1 1 2 3
5 1 1 2 5 2 2 9
1 1 1
3 74 4 S 1 2 12 20 65 S 6 96
1 11 3 15 2 16 3 21
1 5 6 1 7 11 3 1 15
6 129 100 112 4 4 220 171 246 21 17 455
1 1 1
1 1 1
1 1 1 1 2
1 1 1 1
1 2 2
2 2 2 2
1 1 1 1
2 2 2
1 1 1 1 2 3
1 1 1 3 1 1 1 3
1 1
2 2 2 1 S
5 1 1 2 1 6 7
1 4 1 6 2 11 5 1 19
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F2%K (o5%) (Continued)

L (1 ~25)% 2 (26~
& " Immedi- Two Four Immedi- Two
Species ately |One day) days days | Total ately |One day days
after after after after after after after
spraying spraying|
Carrhotus detritus X,z (Y 1
FRZm Y
Hyctia magister
Salticidae 1 »= V72 1 8 2 1 11 11 7 1
Salticidae 2 7 2 25 23 5 2 55 12 18
Salticidae 3 7 3 1
Salticidae 4 ” 4
YA T e E
Clubiona jucunda 11 13 1 3 28 9 13 1
ruF e hYTE
Zelotes asiaticus 1 1 1
a7
Total 82 117 26 14 239 99 187 9
Pseudoscorpiones 2>z LH l
a+)
Chelanops sp. 1 1 2
Collembola & Ut LH
¥/ vF7mbE LY
Xenylla brevispina 471 70 183 32 756 10 291 29
Pseudisotoma monochaeta 6 5 11 3
Entomobrya spp. 2
Homidia nigrocephala 1 1 2 1 1
Collembola? 72 64 46 182 105 215
G+H)
Total 477 143 253 78 951 10 400 | 247
Orthoptera ELH
Gryllidae 24w XE 2 22 2 26 2 73 1
Blattidae Tx7T IR 3 3 2
AT FTUHE
Phyllodromiidae 8 2 10 9
Paratenodera sinensis Hh <XV 1 3 2
AV A=R-T At )]
Hierodula saussurei _
Statilia maculata aph=xY 1 1 3 2
(4+)
Total 13 22 3 2 40 18 79 3
Isoptera L%®» YV H
FESA D)) w
Coptotermes formosanus 1 1 14




TYRICBIFZEEEOVWEYORERE 1 (BF - Al - B — 13 —
50) 3 (51~75) Total (1 ~75)
Four Irzlt"nledi- One d Two Four In;réledi- One da Two Four
days | Total | -2Y aYl  days days Total y I days days Total
after after after after after afte;r after after after
spraying| spraying
1 1 1
1 1 1 1
1 20 14 1 15 33 10 1 2 46
1 31 19 11 30 56 52 5 3 116
1 1 1 2 2
1 1 1 1
2 25 37 49 3 2 91 57 75 5 7 144
1 1 1 2 2 2 4
(20) (25) 32
15 310 190 208 14 9 421 371 S12 49 38 970
|
a+) a-+
5 3 8 6 4 10
11 341 3,144 713 18 3,875 481 3,505 925 61 4,972
3 72 12 84 6 75 17 98
1 3 1 2 1 4 1 4 2 7
2 6 1 7 8 3 11
15 335 1,472 445 93 2,010 1,649 724 154 2,527
(4+) 4+) ()]
27 684 4,695 1,173 112 5,980 487 5,238 1.673 217 7,615
76 8 2 4 14 4 103 5 4 116
2 1 1 6 6
10 17 2 19 34 3 2 39
6 1 1 2 3 2 7
1 7 7 8 8
5 12 2 1 15 15 2 3 1 21
6+) 6+) (6+)
100 38 10 4 5 57 69 111 10 7 197
¢)) w m
14 8 1 3 12 22 2 27
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F2R (Do3%&) (Continued)
I' (1 ~25)% 2 (26~
® S : :
Immedi- Immedi|
Two Four Two
Specis siely One don dave | Gy | ot | Sy O de d
praying after after spraying after
Psocoptera H 7Tz LA
a+)
Psocidae Fx FTLVE 3 7 15 1 26 4 22 4
Ephemeroptera 235 5 H
YuE=FUhray
Ecdyonurus yosidae 1
wTFae ATELF AT 0T
Ameletus costalis 1 1
Cloéon dipterum 7 B SHHF n 1y 1 7 8 1 9
(@)
Total 2 7 9 1 10
Odonata & AIEHE .
TAEVA MUK
Ischnure senegalensis 2
Thysanoptera HEH 5 £H
Thripidae TFEIU<F 1 3 4 1
ARXRIETFIU=
Haplothrips aculga{us X 1
IETFIV~H
Phloethripidae 1 1 2 1
.2+)
Total 1 2 3 6 2 1
Hemiptera ¥ LH
BINY ALY
Cletus trigonus :
Reduviidae P H AR 1
Anthocoridae ~ »FH A LAVE 1 1 2
Miridae AT T HALVE 4 10 5 19 7 70 5
Sigara substriata I RAY | 2 1 3 2
Sigara distanti XLy 2 2
NET U T XRLVE
Machaerotidae R 1 1
=TT UT%
Peuceptyelus nawae 1 1 2
=YTUTX
Aphrophora flavipes 14 2 1 17
EXAveFETUITX
Aphrophora obliqgua 1 1
Cercopidae TUT7xAVE 1 1
Jassidae I aAF 1 1 2
Psylla elaeagni FIFTI 1 1 2
Psyllidae ¥UIIH 1




<Y RSB B EEEOVIIOREME 1 (RS - T - ) — 15 —
50) 3 (51~75) Total (1 ~75)
. Immedi- Immedi-
Four Two Four Two Four
days | Total :}fg Qr;eft;lraly days days Total :}fg’ OI;eftg:‘y days days Total
after spraying after after spraying after after
a+) a+) a+)
30 10 16 4 4 34 17 45 23 S 90
1 1 1
1 1
10 12 12 2 28 30
@ €)) ®
11 12 12 3 29 32
|
[ (D ¢))]
2 2
1 9 5 14 11 8 19
1 1 1
1 21 3 3 27 1 23 3 3 30
@+ @+ G+
3 30 8 3 41 1 34 12 3 50
1 1 1 1
1 1 1 2 1 1 1 3
1 1 2
82 6 39 8 1 54 17 119 18 1 155
2 1 50 3 4 58 1 54 3 5 63
1 2 3 1 4 S
) 5 6 6
1 1 2
24 1 25 38 3 1 42
1 1 2 2
1 1
1 1 2
2 2 4 3 3 6
1 1 1




— 16 — MERBITERE F217 5

2% (2-3%) (Continued)

1 (1~25)%. 2 (26~
Immedi- Immedi-|
) Two Four Two
Species . 2;?3 Or;eftgray days days | Total ‘:?:g Olﬁtgfy cays
spraying after | after spraying| after
Aphidae 777 LVE 1 1 3 2
(12+)
Total 21 18 7 7 53 7 76 8
Neuroptera FRLE
Fre AR ABFay
Micromus numerosus 1
JubRAHFwy
Sympherobius tessellatus 1
THRD Y A ay :
Chrysopa furcifera 1 . 1 3
I¥ AT vy O—F
Chrysopa sp. (Larva) 1 2 2 5 1 14 3
RYTARHFay
Glenuroides japonicus 1
VaUFa UKV TR vy
Glenuroides okinawaensis. 1 1
(€))
Total 3 2 2 7 7 14 3
Trichoptera H{HLHE =
IREF S FHINET T m
QOecetis nigropunctata : -1 o 1- oo 1 1
Lepidoptera YA/ LH
Lithocolletidae &Y A 1 2 1 4 5
YYITHYVBY
Evetria cristata 1 1 1
Eucosmidae / a 2 <X 4#
Tortricidae »v xR 1 1 2
Pyralidae AA TR
Canephora asiatica 2K
Geometridae Ve 7 AR 1 1
Acontiinae 2 HEEE
Microlepidoptera 3
Lepidoptera (Larva) 1 . 1
(s+)
Total 3 4 1 8 8 3
Coleoptera 1 FHE 12
Miaenia tonsa TvAhIX)Y 9 8 2
FHIFHIVST LY
Rhadinomerus maebarai
TV I)EAEXRIAS Y LY
Macrorhyncolus crassiusculus 1 1 1
L FIAFES Y LY . - .
Dtyophthorus sculptiratus 1 1




VR BIT B EEOVEYORERE I (BE AR B) — 17 —
50) 3 (51~75) Total (1 ~75)
Immedi- Immedi-
Four Two Four |; Two Four
days | Total a?taly OI:}tSf Y1 days days Total g;‘:‘g OI;Ei_t;l;ly days days Total
after atter after after |’ 3 after after
spraying spraying
PP .
S 2 11 6 1 20 2 14 9 1 26
G+) (10+) (15+)
91 38 109 18 8 173 66 203 33 15 317
1 1 1
1 1 1
3 4 4 8 8
18 2 6 8 4 16 9 2 31
1 1 1
1 1
(6] (2) 6)
24 6 6 12 16 16 9 2 43
(€D) (€))] (¢)
2 3 1 1 S 3 2 2 1 8
5 3 2 1 6 9 4 2 15
1 2 2
1 1 , 1 1
2 2 1 3 4 2 6
1 1 1 ’ 1
1 1 1 1
1 1 1 1 2
1 1 1 1
3 2 2 2 3 5
1 2 1 4 1 1 2 ! 5
4+) o+ (10+)
11 10 5 4 1 20 21 12 5 1 39
19 22 5 2 29 31 13 2 2 48
1 1 1 1
1 1 1 2 4 2 1 3 6
1 1 1 3 1 2 1 4




— 18 — HERBREHERE F2075

#E2%& (2-3&) (Continued)

1 (1 ~25)% 2 (26~

i e

Species

Immedi-|
ately |One day]
after after

spraying

Immedi-
ately |One day)|
after after

spraying

Two
days
after

Two Four
days days | Total
after after

V)X T LY
Blastop hagus piniperda
FArax s 4Ly
Cryphalus fulvus 2 2 1 5 1
OB/ EAFI ALY
Pityophthorus jucundus 1 1 1
Y)YV RIAL LY
Orthotomicus angulatus 1 1
RYHTI)IXIA LY
Orthotomicus proximus

Ips tosaensis X740y 1 2 3

Total ©

Coleoptera 2 FHHE 2
JRAFEaIXXTITIALY
Tachys sericans 1
FEYYLRINRT TV
Heterothops cognatus 1

—

Carpelinus sp. 1 2
Carpelinus sp. 2

_ =N

Oxytelus sp. 1

Aleocharinae sp. 5 1
HUETHE Yy ayny
Stigmatium pilosellum 1 1
IVEVETIVETZ LY
Psammoecus triguttatus 3
R BRKRIETE LY
Silvanoprus angzgsticol/z'
TZERNTERIECTEZLY |
Silvanns bidentatus : 1 1
Silvanns sp.

Cryptophagus sp.
ERXRFTH RS K AZ LY
Bitoma niponica 1 1 2 1
FHECFERI BE LY
Cicones angustissimus ?
A7 aFv by
Aiolocaria mirabilis 1 1

Mesothes sp. 1 1 2 1

Ochina sp. 1 1
) ERNay )N Ay
Lasioderma serricorne 1

Lyctidae 2% 74008 1 1
794w 7FFHY

Borboresthes acicularis
ek JERY LY
Aderus brunnidorsis : 1
IVEFYUTUERF
Pseudoleptaleus trigibber 1 1
a7xaprx

Melolontha japonica

vuRITAHXF
Granida albolineata 3




TYRCBT BEEEOVEORERE 1T (BE - R NB) — 19 —
50) 3 (51~75) Total (1 ~75)
Immedi.| Immedi-
Four Two Four Two Four
days | Total :?Eg Or:}tgray days days Total 2;‘:}3}; Ol:%tél:ly days days Total
after sptayinig after after spraying after after
1 1 1 1
1 1 2 3 2 4 3 9
1 1 1 2 1 3
1 1 2 1 2 3
1 1 1
1 2 1 4 1 3 1 2 7
(€Y (10) (10)
22 26 13 5 5 49 37 28 10 8 83
1 1
1 1
2 1 3 4 1 5
1 2 2
1 1
1 1 1
3 1 1 5 4 1 1 6
3 3 3
1 1 1 1
1
1 1 1 1
1 1 1 1
1 1 1 1 3 2 3 1 6
2 2 4 2 2 4
1 1 1 1 2
1 2 2 1 1 6 3 4 1 1 9
2 8 1 1 10 9 2 1 12
1 1 1
1 1 2 2
3 1 4 3 1 4
1 1 1
1 1
1 1 1 1
3 3 3




— 20 — . MERBRWERE FoTE

F2HR (Do3%) (Continued)

1 (1 ~25)* 2 (26~
Immedi- Immedi-|
Two Four Two
Species ciely [One 403 daye | days | ot | Sl [One 90 dave
spraying after after spraying after
E AR abrR
Mimela flavilabris 1
Yr7arx
Anomala daimiana
¥R T AR YA E
Anomala viridana
12)
Total ) 3 7 3 2 15 5 10
18)
Total 5 12 5 5 27 14 20 3
Hymenoptera [E LB
Euponera sp. NYT Y O—F& 1
Ponera sp. b ANV T YD—FE 8 2 2 12
Pheidole nodus *# X7 H7T Y : 1 1 1
FEARIYITHEFTY
Cremalogaster laboriosa 11 13 4 28 5 127 32
NYFTRVYTHETY
Crematogaster matsumurai 2 6 9 2 19 1 26 10
. TIATY,
Pristomyrmex pungens 2 2 4 1 27 8
Kyidris mutices XHowaypy 1 . 1 1
Iridomyrmex itoi nNYTY 4 4 8
e 7v7Y
Technomyrmex gibbosus
IAYVRVEAATY
Camponotus caryae quadrinotatus : 1 1
TARIZTFTY 1
Camponotus itoi tokioensis 3 1 4 2 5 1
eI XAATY
Camponotus nipponicus 1
: TALRTY
Paratrechina flavipes 2
Lasius niger reAwTrTY 1 1 1
Leptothorax sp. ? 1 1 4 1
1))
Total 8 31 32 8 79 10| 195 54
TVEFHE AAF
Exeristes roborator
Campoplex sp. . 1 1 1
Brachycyrtus nawaii
Ichneumonidae b A SFFL 1 1 ’ 1 1
Blacus sp. i
Apanteles sp. 2 1 1
Apanteles sp. 3 ' 1 1
Apanteles sp. ' 1
Chelonus sp. ' 1 1 1
Bracon sp. 1
Bracon sp. 2 1 1




~ VAT B BEE S OVBOREME 1 B - T - ) — 21—
50) 3 (51~75) Total (1 ~75)
Immedi- Immedi-
Four Two Four Two Four
days | Total ately (One day, days days Total ately (One day] days | days Total
after after after after after after after after after
@ spraying spraying
1 1 1
1 1 1 1
1| 1 1 1
(11) - (14) @7
1 16 23 11 5 3 42 31 28 8 6 73
(15) (¢2)) (&%)
1 38 49 24 10 8 91 68 56 18 14 156
1 1 1
1 1 8 2 3 13
1 1| 1 1 2 3
25 189 1 63 42 11 117 6 201 87 40 334
1 38 19 73| 24 5 121 22 105 43 8 178
1 37 3 3 1 29 13 1 44
1 1 1 2
4 4 8
1 1 1 1
2 1 1 1 1 1 3
1 9 2 1 3 S 7 3 1 16
1 2 1 1 2
2 2 2
1 1 2 3 2 3 5
5 1 1 1 4 2 7
(12) (10) (15)
29 288 22 142 71 | 17 252 40 368 157 54 619
1 1 1 1
1 1 1 2
1 1 1 1
2 1 1 3 1 4
1 1 1 1
1. 1
1 1
1 1 1
1 2 2
-1 - 1 r
1 1




— 22 — HERBREMAERE F2175

FE2xk& (D-3%) (Continued)

1 (1 ~25)% 2 (26~

L E2 |

Species

Immedi-| one d
ately |One day

Total after after

spraying

Immedi-
ately |One day|
after after

spraying

Two
days
after

Two Four
days days
after after

Bracon sp. 3 B 1
Bracon sp. 4

Spathius sp. 1
Spathius sp. 2 1
Rogas sp. 1
Doryctes sp. 2 1
Braconidae awa NFE 1 2

Eucoila sp. ) 1 ol
AFHTVT b asF
Podagrion nipponicum 1

Cricellius sp.

Eupteromalus sp.
Pteromalini 1 1 2
Termolampa sp.
Xiphydricophaga sp. 1
Pteromalidae 2 H X2 357§ 1 : 1
Encyrtidae 2 1 1
Encyrtidae 3 1
Encyrtidae 6 : 1
Encyrtidae rEaAFE 1 1

IV BIYANRITHFINT
Anastatus gastropachae 2

a N = N

Anastatus sp. 1 1
Eupelmus sp.

— e e

Closterocerus sp.
Pediobius sp. 1 1 2 1
Tetrastichus sp. 1 1
Tetrastichus sp. 2
Tetrastichus sp. 3 1

Eulophidae b A a sy 1 2
e F 7 v A FE
Ceraphronidae 1 -

Ceraphronidae 2
Ceraphronidae 3

N = e

Telenomus sp.

N R R -

nr. Inostemma sp. 1

Platygaster sp. . 5 56 8 2 71 21 14
~FTERYRYAFH
Platygasteridae 1 1

Atelopterus sp.
Apoidea ZRIEHE 1 1

(18+)
Total 95

(28+)
Total 21 101 42 10 174 18| 250 73




TYRCRT B EEEOVEWIOREHEE 1 (BE - AR - D — 23 —
'50) 3 (51~75) Total (1 ~75)
Four Immedi- ' Two Four Immedi Two Four
days | Total :}ig Or:}tgray days days Total zﬁg Or;eftg:iy days days Total

after spraying after after spraying after after

1 1 1

3 3 3 3

1 1 1 1

1 1 1

1 1 1

1 1 1

3 2 1 3 1 4 1 6

1 1 1 1 2

1 1 1

2 2 2

1 1 1

2 1 1 1 4 5

5 5 1 6 10 1 11

1 2 2 1 2 3

1 1 1 1 2 1 1 2 4

1 1

1 1 1

1 1 1

1 1

3 2 1 3

1 2 2

1 1 1

1 1 1

1 1 1 2 2 4

1 1

1 1 1 1

1 1 1

3 2 2 1 4 5

1 1

1 1

1 1

1 3 3

9 1 1 8 2 1 11

2 37 3 4 7 5 80 26 4 115

1 1 1 1 2

1 1 1 1

1 1

(25+) (14+) (42+)
4 86 9 17 8 3 37 30 142 37 9 218
@74+ (24+) s74+)
33 374 31 159 79 20 289 70 510 194 63 837




— 24 — L MERBSTIEE FoTE

#2% (o3%) (Continued)

1 (1 ~25)* 2 (26~
& H Immedi]| | Immedid )
Species T e e e R T e R
spraying after after spraying after
Diptera X LE
Fungivoridae F/ a Nz 3 37 11 21+ 53 6 41
Sciaridae 7 v AFX ¥ a2z 2 14 8 1 25 3 9
Limoniidae b AFH o RE 1 1 2
Tipulidae HH v R E 1
Tanyderidae =HH AR 1 1 2
Psychodidae F 3 v AAxE 1 1 4 6 4 2
Culicidae b 18 62 11 91 5 31 4
Simuliidae =% 1 1 1
Chironomidae 2 ) HE 61 415 102 7 585 68 527 76
Ceratopogonidae X hE T 1 1
Cecidomyiidae 2w xf 1 18 5 24 15 1
BAHEE0%H 1
Nematocera 1 (Larva) 1 5 24 30 1 15 22 |
Nematocera 2 (Larva) ~ 2 3
Stratiomyiidae IXT7TTE 1
Asilidae A xT 7R 2 1 3
Phoridae J I xE 9 4 13 6 4
Trypetidae I Az 3
Lonchaeidae 7ay ¥ Sxf 2
YavyYavsSxzH
Drosophilidae 4 47 2 2 55 23 33 8
Agromyzidée NS Y RF 1|
Anthomyiidae »FARzE 2 1 3 2
Calliphoridae VA=D1 2 1
Phasiidae v ZNFARE 1
Sarcophagidae =73z 1 1 3
Dexiidae 7¥FH¥F U=t 2 2 4 1
Total 98| 607 156 36 (17;93 122 6% | 133
Total of animals sampled (118+)
in study forest 727 1,045 537 157 2,466 307 1,801 525




VT BIEEOVBHORERE 1 (B - T8 - ) — 25—
50) 3 (51~75) Total (1 ~75)
Four Immedi- Two Four Immedi- Two Four
days | Total ately [One day days days Total ately |One day| days days Total
after after after after after after after after after
spraying spraying

7 60 6 10 6 10 32 15 88 23 19 145

1 18 4 1 7 5 27 15 3 50

1 1 2

1 1 1

1 1 1 1 1 4

1 7 , 1 5 6 3 5 6 19

1 41 1 35 6 18 60 24 128 21 19 192

2 1 1 2 1 2 2 5

3 674 59 355 82 106 602 188 1,297 260 116 1,861

1 2 2

16 2 1 1 4 3 33 7 1 44

29 67 9 11 20 1 16 36 64 117

3 3 3

2 3 3 3 1 1 5

2 1 3

1 11 1 10 3 1 15 1 25 11 2 39

3 1 1 4 4

2 2 2

1 65 26 39 10 8 83 53 119 20 11 203

1 1 1 2 2

2 2 5 7 6 6 12

2 5 7 1 1 2 11 9 1 2 4 16

1 1 1

3 8 12 12

5 1 2 2 5 .3 4 12

(23+) ' (184+) (25+)
46 991 117 463 125 163 868 337 1,760 414 245 2,756
(130+) (132+) (208+)
141 2,774 492 5,873 1,510 354 8,229 1,526 8,719 2,572 652 13,469




96— HERRBTASE H217 8

g2k (o35%) (Continued)
HZ # ZEZE M  Usubae study forest®

4 (76~100)* 5 (101
= 5 . R
Tmmedi| 1y, eel Four | Seven Eight Tmmedis T, reel Four
. ately dtely
Species after days | days | days | days | Total after days | days
spraying after | after | after | after spraying after | after
Lithobiomorpha W L#e»TH 1 W 1
Acarina 1SiZH | 7 l 1 l 1 | 2 | (1+)1 | I I 1
Araneae EEF<L L H
Theridion ]apomcum | 7 1 1
Y77 E \
Prolinyp hia longzpedella 1 1
Araneus ventricosus 7]‘:7 1 1
~N)VuAt=sE
Araneus subpullatus 2 2 1
Araneus trigutiatus v AE =S 1
Coriarachne fulvipes ah=FF 1 1 2 1
THezEsSE
Philodromus japonicola 1 1 1
Rhene atrata HITANT Y 1
Salticidae 1 NThYSER 1 2 2 3
Salticidae 2 ” 2 3 3 7
Clubiona jucunda ¥ X7 7wy % 3 3 3 1
[©)
Total 14 1 1 16 17 2
Collembola ¢ U LE
¥/ EFI7mbErAay
Xenylla brevispina 409 1 1 411
Pseudisotoma monochaeta 13 13 2
Entomobrya spp. 14 1 2 1 18 1 19
Homidia nigrocephala 5 3 8
Collembola?® 12 1 13 4
(4+)
Total 43| 6 3 1 463 1] 26
Orthoptera E LB
Phaneroptera falcata Vahy
Gampsocleis buergeri FUFXYR
Gryllidae a4 v X 12 12
Ischnoptera striata %R %7 3
Paratenodera sinensis =Xy 3 3
NSERATEF]
Hierodula saussurei 1 1
Statilia maculata aph<xY 1 1 1
Total 17 (4+37 i 4
Isoptera L5» D H
PEVA-Pd) ®
Coptotermes formosanus 1 1




YRR SEEEOVEOMERE I (BF - AW - B — 27 —
6 (126~150) Total (76~150)
In;?gfdi' Four | Seven| Im;giedi- Four Eight
Total | 7 }; days | days :ftey days Total
€ after | after ol after
spraying spraying]|
(1)**
1 1
l a+ I l l a4+
1 2 1 3 2 17
1 1
1 2 2
1 1
1 3 4
1 1
3 2 4 11
1 1 2
1 1 1
3 5 5
7 S 15 16
4 6 12 14
(® [€3))
21 14 45 58
1 409 412
2 13 15
24 15 42
5| 9
4 12 17
@+) ®
31 454 495
1 1 1
1 1 1
7 1 19 1 23
3 3 3
3 6 6
4 5 5
1 1 3 3
@ Z+)
4 17 1 38 1 42
€))
1 1




— 28 — MHERBE RS 2175

#F2# (»3%) (Continued)

4 (76~100)* 5 (101
. Im?fdl' Three| Four | Seven| Eight In; It];fdl' Three| Four
Species a ff y days | days | days | days | Total i e}r’ days | days
atter | after | affer | affer | after| arte after | after
spraying spraying,
Psocoptera L7z Tir LH ('+)
. 1
Psocidae F v ZTAVE 11 o1
Thysanoptera »E A5 £ H
Thripidae THEIT R 1 1
Phloethripidae IETHFI=FE 5 5 1
@+)
Total 6 6 1
Hemiptera ¥ LH
EZEFHARALY
Gastrodes japonicus
Lygaeidae FHHALTE 1 . 1
EATEFTH ALY
Enicocephalus lewisi :
Reduviidae BT A 2 2
Miridae AT T HALVE 30 1 31 15 7
Aphrophora flavipes <=V T U7X 7 ’ Sy 1
Peuceptyelus nawaé <5577
Cercopidae TUTxAVE
Jassidae ER=Pat 3 2 ‘ 2
Cixiidae ey v aE ‘ : 1
Achilidae apgFvyrhE
Araeopidae v v aE '
Sarima amagisana I UH 1 1
Psyllidae *VI7IH 29 1 30 1
VAT T T Ay
Cinara piniformosana
Aphidae VAN 15 15 3 1
Pseudococcidae = FH A H T LT F 12
Diaspidae TNIAT T LVF ‘ ‘ 1
, (o+)
Total % 2 92 21| 23
Neuroptera fRLH i
Acroberotha okamotonis r 74 m vy 1 ‘ Pl
IRV ABF Ry ‘
Notiobiella subolivacea R 1 1
AvTVF xR "R AU ny :
Micromus timidu 1 | 1
Sympherobius sp. 1 1
EAIAVRY IS ey
Chrysopa cognatella . 3 3
TAHRS IV Iray ‘
Chrysopa furcifera 3 3 2
Chrysopa sp. (Larva) 7 7
@
B Total ) 17 17 4




TYRCRTHEEEOVEMPORERE I (BE - Al - /B — 29 —

~125) 6 (126~150) Total (76~150)

Seven | Eight| I“;nfdi' Three| Four | Seven| Eight In;g;fdi' Three| Four | Seven| Eight|
days | days | Total €Y | days | days | days | days | Total Y | days | days | days | days | Total

after after
after | after spraying after | after | after | after spraying after | after | after| after

(6)) (1+% a+)

[€9) @+
7

[

w N
—
o~
—

-

N
—
W
—_ = N~ W =
[\N)
—
—_ o = gl e W

—_
[
o
—
[&]
—

1 50 1 1 19 1 1 21
12 12 12
1 1 1
7+) (104+) (18+)
1 45 16 4 2 3 25 127 29 2 4 162
1 1
1 1
1 2 2
1

1 1 4 4
2 6 6 11 11
1 1 2 5 10 1 2 13

[©) 3 @




— 30 — HERBRERE F 2075

FE2R (23%) (Continued)

4 (76~100)* 5 (101
Immedi- Three| Four | Seven| Eight| Immedi- Three| Four
. ately ately
Species after days | days | days | days | Total after days | days
spraying after | after | after | after spraying after | after
Lepidoptera DA LB
Stigmellidae =7V FESF 1 1 1
Lithocolletidae Y HE 8 1 9 7
Gelechiidae A ki 2 1 3 1
VBRI INRXAH
Promalactis semantris 1 1
<Y
Dendrolimus spectabillis (Larva)
Microlepidoptera 2 2
“+)
Total 14 l 2 | | ‘ 16 8 1

Coleoptera 1 FH B 12
¥ hFErazxhIxy
Leptepania japonica 1 1
XaVUvaUFERTIHIXY
Perssus kiusiuensis
=V I)REITHIFY

Monochamus alternatus 1 1 2
FRVFEIIFY
Sybra flavomaculata . 1 1 1
"‘"\’:L'?‘:/:L'y ]‘7/:7‘7i:\"y
Eryssamena amanoi 1 1 1
Miaenia tonsa T hIF) 1 1

ThRVESFHS T LY
Exillis japonicola
XTE TS FTHS T LY
Tropideres germanus
KITFTHSU LY
Hylobius elongatus
FTHIFHIVITT LY
Rhadinomerus maebarai
=EvY ) VTRV LY
Shirahoshizo rufescens 1 1 2 1 1
TYRFEAXRIAT T LY '
Phloeop hagosoma curvirostre 1
I IAEXIAT LY
Macrorhyncolus crassiusculus 1 1 1 2 5
X IAFEYS VLY )
Dtyophthorus sculptiratus 1 2 3
IV ATXRIA LY
Hylurgops interstitialis
TV I)RIATFITA LY
Hylastes parallelus
=Y/ ax s ALy

Blastophagus minor 1 1
IV XITALY
Blastophagus piniperda 1 1 1
TRIVaxrsA Ly
Cryphalus amakusanus 2 1
FAvaAXT ALY
Cryphalus fulvus 4 36 2 42 5 26 4
OB/ EAFTIA LY .
Pityophthorus jucundus 1 2 3 1
Ips tosaensis FFE7 16y 1 1 3 1

<

IV IXRTA LY
Orthotomicus angulatus 1




< VI BT BEE X OVWEIMOREEEE

I (&% - Afd - /N — 3l —
~125) 6 (126~150) Total (76~150)
Seven | Eight| Irg{gfdi- Three| Four | Seven| Eight In;?;fd" Three| Four | Seven| Eight|
days | days | Total afte}r, days | days | days | days | Total afte); days | days | days | days | Total
after | after - after | after | after | after p after | after | after | after
spraying spraying
1 1 1 2
7 1 1 16 1 17
1 3 3 6 1 7
1 1
2 2 2 2
2 2
G+ [€ED) 5+)
9 6 6 28 3 31
2 19 2 1 4 26 19 3 2 4 28
1 1 1 1
4 4 5 1 6
1 2 2
1 1 1 3 3
2 1 1 1 2 3
3 1 4 3 1 4
1 1 1 1
1 1 1 1
1 1 1 1
2 1 3 4 3 4 1 8
1 1 1
3 2 2 7 1 4 3 4 12
1 1 1 3 4
1 2 3 1 2 3
2 2 2 2
1 1 2 1 3 3 1 1 5
2 3 1 1 2 4
3 1 1 2 2 2 1 5
35 13 69 €8 25 175 22 131 74 25 252
1 3 3 2 7
4 1 1 1 2 6
1 1 1 1 1 2




— 32 — HERBRBFERE H275

#F2%& (o3%) (Continued)

4 (76~100)* 5 (10t
Immed;- Three| Four | Seven| Eight| Immedi Three| Four
Speci ately ately
pecies after days | days | days | days [ Total after days | days
spraying after | after | after | after spraying after | after
=V ATI)RIAL LY
Orthotomicus proximus 1
TARIFAI X745y
Xyleborus aquilus 1 1
Total 14] 42| 4| 1 2 (12 g3 1l as| o9

Coleoptera 2 HHH 2
EXATFFYIILY
Lebia calycophora 1 1
e T AR H 7 VER 1
Aleocharinae 1

Aleocharinae 2 7 2 1 1
Aleocharinae 3 ” 3
Aleocharinae 4 7 4
Aleocharinae 6 7 6

FaISTIIH LAY
Zethopsus lativentris

Peratogonus sp. ?

Cercyon olibrus THhHTHAY
TVERFHyaysy
Thanasimus lewisi 1 1
BT Dy a2y LYy
Stigmatium pilosellum 1 1 1 2

AYIVHIRIFETZLY
Silvanoprus grouvellei
ARy TERAA
Mimemodes japonus
EATFTHERIE BZ LY

Bitoma niponica 1

Deretaphrini sp. ? 1

Harmonia axyridis TYErUAY 1 2 3
avyFrHNF /R

Ptilodactyla ramea 1 1

Gastrallus sp. 2 2

The A )7
Mordellistenoda aka
AFAIE ANF I
Mordellistenoda ohsumiana
FrAEEANT /I
Pseudomordellistena brunneotincta
IV AN )R
Falsomordellistena trichophora 1
Coenobius piceus 7 at A I hY 1
JaRrRY ) INLY
Longitarsus bimaculatus 1 1
Megascelinae sp. ? 2 2
Chysomelidae AV % - 1
Melolontha japonica a7xab R

Mimela testaceipes AT aHx 1

Total 2 ®

Total 22 42 5 3 3 75 13 41 12
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~125) 6 (126~150) Total (76~150)

Seven | Eight In;{gfdl' Three| Four | Seven| Eight I rggledl- Three| Four | Seven| Eight

days | days | Total aft e}; days | days | days | days | Total afte}r, days | days | days | days | Total
after | after spraying after | after | after | after spraying after | after| after | after

1 1 1

1 1 2 1 1 1 3

3 [(19sg 5| 86| 77 36 |21244 0| 163] 90| 1| 41|65

1 1

1 3 4 1 3 4

1 3 2 2 3 1 1 5

2 2 2 2

1 1 1 1

1 1 1 1

1 1 1 1

1 1 1 1

1 1 1 1

1 1

3 5 5 2 2 5 9

1 1 1 1

! 3 3 3 3

1 1 1 2 2

1 1 1

1 1 1 1 2 4

1 1

2 2

1 1 1 1

1 1 1 1

5 5 5 5

1 1 1 1 1 2

1 1 1

1 1

2 2

1 1 1

1 1 1 1

1 1 1

® 18) (28)
1 12 2 21 10 33 12 27 4 12 57
4 | 70 | 47 107 77 46 277 82 190 94 53 422
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¥$2% (23%) (Continued)

4 (76~100)* 5 (101
& H . .
Irg?éfdl' Three| Four | Seven| Eight| In;{gfdl' Three| Four
Species afte}; days | days | days | days | Total aftei, days | days
< after | after | after | after H after | after
spraying spraying
Hymenoptera f&LH
Ponera sp. EANYT YO—FE 2 2 1
Pheidole nodus FAAXT ATV 6 4 1 2 13
: NEARTYTHETY
Crematogaster laboriosa 41 52 11 1 105 14 49 | 103
XA YVTHFTY .
Crematogaster sovdidula 1 1
Pristomyrmex pungens T I AT Y 1 1
Kyidris mutica XhywarTy 62 16 10 4 92
- Iridomyrmex itoi YT 1 1
77y 7Y .
Technomyrmex gibbosus 1 1
. TARYFATY
Camponotus itoi tokioensis 8 4 1 13 12 14 15
. 7 XAATY
Camponotus nipponicus
Paratrechina flavipes T A A w7 Y 16 41 4 1 62 2 8 12
Lasius niger reEARTTY 1 1 1
Total 1371 us| 27| 9 (1059, 29| 71| 133
E AV A AAVAS §
Aneugmenus japonicus
Polysphincta tuberculata 1 1
Lissonota sp.
Campoplex sp. 1 1
Charops bicolor 1 1
Pristomerus sp. 1
Exochus sp. 1
Diadegma sp. 1
Eriborus sp. 1
Ttoplectis cristata
Trathala sp.
Ichneumonidae X AFFE 2 2 2
Helcon sp. 1 1
Blacus sp. 1 1
Agathis sp. 1 1
Apanteles sp. 4 1 1
Microgaster sp. 1 1
Phanerotoma sp. 1
Bracon sp. 3 1 1
Spathius sp. 3 1 1
Doryctes sp. 1 1 1
Braconidae o 3FF 1 1 2 1
Goniogaster inubiae 1 1
Monodontomerus minor
Torymus sp.
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~125) 6 (126~150) Total (76~150)

Seven | Eight Immedi- Three| Four | Seven| Eight Immedi- Three| Four | Seven| Eight]

days | days | Total 2;?3’ days | days | days | days | Total :}i}r’ days | days | days | days | Total
after | after spraying after | after | after | after spraying after | after| after| after

1 2 1 1 1 2 5

1 1 6 4 2 2 14

115 281 4 28 91 39 162 59 129 205 1 154 548

1 1

1 1 1 1 2

62 16 10 4 92

1 3 1 1 1 3

1 1

6 47 18 8 S 2 33 38 26 20 1 8 93

4 1 4 11 2 4 1 4 11

20 42 3 21 88 65 177 21 70 104 1 85 281

1 2 2

@ (& (12)

144 377 27 61 186 111 385 193 250 346 9 255 1,053

1 1 1 1

1 1

1 1 1 1

1 1

1 1

1 1 1

1 1 1 2 2

1 1 1

1 1 1

1 1 1 1

1 1 1 1

2 2 2 6 6

1 1

1 1

3 3 4 4

1 1

1 1

1 1 1 2 2

1 1

1 1

1 1

1 1 1 1 2 1 4

1 1

1 1 1 1

1 1 1 1
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#F2#% (o3%) (Continued)

4 (76~100)* 5 (101
& 3H . .
In;?;fdl' Three| Four | Seven| Eight In;?;ledl' Three| Four
Species afte)ry days | days | days | days | Total aft e¥ days | days
spraying after | after | after | after spraying after | after
Cleonymus sp‘. 1
Pteromalidae afRaFF
Encyrtidae 4 FEaFE 4 1 1
Encyrtidae 5 7 5 1] . 1
TYTRUNRIVHETIAF
Anastatus gastropachae
Tetrastichus sp. 4 2 2
Eulophidae b 2 3 3FF 1
Elasmus sp. . 1
Ceraphronidae b4 F 47 v 358 1 1
Platygaster sp. 3 4 3
Bethylidae T UHZAFF 1 2 3
Tryopoxylon voripes 1
Crossocerus (Coelocrabro) sp.
Andrena sp. 2 2
Halictus sp. 1 1 1
Halictus sp. 2 1 1
(22+)
Total 24| s 2 31 11 6] 3
32+)
Total 161 | 123|. 27 | 1 I 322 0| 77| 136
Diptera WLHE
Fungivoridae 7 asxf 11 1 12 8 1
Sciaridae ImRARF ) 2z 64 4 68 15 1
Psychodidae F a v xE 1 1 2
Culicidae B F 1 1
Chironomidae 22y HFE 4 4 8 9
Ceratopogonidae 2% AE 1 1
Cecidomyiidae 2z ,xF 2 5 7 10 2 1
EAWEASHE 1
Nematocera 1 (larva) 11 11
Nematocera 2 (larva) ” 2 2 2
Phoridae J IARxH 4 4 1
Drosophilidae ¥ 37 3 7 3=} 12 1 13 15 6 1
Muscidae A = xF 2 2
Calliphoridae 7 a S 1 1
Dexiidae TVFHFYE Y _Rf 2 2
Sarcophagidae =7 = 3 3
(15+)
Total 121 | 12 133 s7| 25 3
Total of animals sampled (110+)
in study forest 935 | 189 33 19 5{ 1,181 165 | 196 | 152
Notes: * Plot no. Tray no. were indicated in parenthesis. ** TFigures in parenthesis in-

that of families to which belong the specimens unidentified.
1) The Collembola includes Xenylla brevispina, Pseudisotoma monochaeta, Entomobrya spp., Homidia
2) Coleopterous insects were divided into two groups: Cleoptera (1) group includes longicorn
3) Plot 4 area was sprayed two times at one day interval but first collection of speciemens was done
4) This includes Salina celebensis, Tomocerus minutus and Sphrotheca multifasciata, in addition
nigrocephala.



CTYRICBIT BEEESOVEIORESE 1 (BE - FR - B — 37 —
~125) 6 (126~150) Total (76~150)
Seven | Eight In;?:dl‘ Three| Four | Seven| Eight Im{nledi- Three| Four | Seven| Eight
days | days | Total afte}; days | days | days | days | Total Zf?ei" days | days | days | days | Total
after | after spraying after | after | after | after epraying after | after| after| after

1 1 1
2 2 2 2
1 1
1 1
1 1
2 2
1 1
1 1 1
1 2 3 2 2 4
2 12 2 9 6 17 S 4 12 8 29
2 3
1 1
1 1 1 1
2 2
1 1
1 1

6+ (134) @74+)
2 22 17 14 6 37 52 11 17 2 8 90
s5+) 9+) (49+)
146 399 44 61 200 117 422 245 261 363 11 263 1,143
9 S 1 6 24 3 27
2 25 9 1 10 88 11 2 2 103
1 1 1 2 3
1 1
17 4 12 5 21 16 21 5 42
1 1
13 3 8 2 13 15 15 1 2 33
11 11
2 2
1 1 1 5 1 6
22 5 5 10 32 12 1 45
2 2
3 3 1 3 4
2 1 3 4 1 5
3 3 6 6

(6+) (o+) (15+)
2 87 31 31 2 7 71 209 68 5 9 291
(72+) (98+) (79+)
161 674 186 213 285 178 862 1,286 598 470 19 344 2,717

dicate the number of species, and figures with + indicate the sum of the number of species and

nigrocephala and Sphyrotheca multifasciata.
beetles, weevils and scolityd beetles, and others were included into Coleoptera (2) group.

immediately after second spraying. The specimens of the second collection was lost in accidents.
to the above listed Xenmylla brevispina, Pseudisotoma monochaeta, Entomobrya spp. and Homidia
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SOy, XIALVEEELHTHEE (1) &L, ZOMITPm (2) & LTEHELL,

Bl (1) @ 2Fc2sERESh, > b AFRAERo A bBESNIb0RRL, BERERN
HbREEIN L0 16, WMHFAEMILERE 10ETH - 7,

7% Y Miaenia tonsa BATES I AHFHEMOE 2, HFIFER LHEREHOES, F6RE
RTEESN, FICAREIHERCEZL A6 TH 5, ZOFEIABERIIEN 7 v v YO TIZE
BLELOT, EHNOBRERZ a~YDRTHENT, F¥yHIFVEIVENERLAZRETH S
9o BEHENOOE V/NE (1960)7 1%, AFEN=U k= Sambucus sieboldiana BLUME ex GRAEBN. A4
AREIMTEE LTWB0®EER L, £ 19634F 6 A12 A, BHMRPLENIIVRELEZT <Y
Pinus densiflora SIEB. et Zucc. FHEAPBLIULEETWBENT, v VEHEAET I I LIEIREETH
B0 SHELSBESNENIL, 7wV ERBLTWbNEEZLND, '

HERELT, WHEITAEERERNE» -0 F A v aFx 7 4 5 Cryphalus fulvus NIJIMA Th
oite WILELBESNTZLNIIF < N FEIAFH IXY Leplepania japonica HAYASHI T, KT H
6 AERIZBNWTESBES Wz, Yo hFEaARIIF VI, BT b OPRET LI2RE»S 55
&, URAATVRIET ORI b THRESH, FRFAMTY AT VO EERL LHERES AL I HH
LHT, FEIY SAFVEMELTCWE b0 LEDbILS,

FOMBLVEOF T, RLBEELBETHB Y/ X FHIxY Monochamus alternatus HOPE,
=%V )V FHY SV LY Shirahoshizo rufescens ROELOFS 7R ENRBEENTERY, Ficwy /<
FI IV ERBNO I v YBETICEEHET LTV B0 R,

RAEXMCONTH B &, H6FERSMMNEL, 55 FERICH~CEE, BEERE bicg{EES
nieh, THEFHEROBTEERLE 1L HIZRmT e BV EEBRE RT3 dTHS 5,

Fl (2) @ FREX L VA0 2 Y ZCREShIZY, Bhic ) oI 2L, EHER
TLBlcnBEIRES NIz, b AFREMTIE 278, FEFAETII28ET, £fL LTk
L), FRAEMEEOELIEOLTH - 12,

BELE HDHE Formicidae

ABREMMNSEES NI b0X 158, ARFHE» 0L 0 12T, HRE»REShIZLD
BT 16/, 0 bWFAEMLECRES K LD 11/, L - TAFREMOATRES K
b0 4T, AERAEHMOZOLDZ1IETH o7, HYVFE Y OEEOMICIE, [T610BEER1S
L0 bBbhd,

AR, AHLOMERL LT, AEEOME BRIk L, WAL bicRESh, FcHE 45
EXRTELBESNI-X Y v a7V Kyidris mutica BRowN OF7 VA, BihoaRRECRESH
TDORPIDTOTETH B LV, - AFHER CEES NI Leptothorax ? sp. iiEEHEZNS
HVTHBN, EbOTEAREETHH LW,

ELE Z0ft Hymenoptera

HVFEBRW L NEED B,

ABHEM TRESNZbOREMCLETSH -7, BERIVABLEL. H2BWERREL, &
STHAERBEDEDUT Th - Tc, BITIE 2 AER P FIcE {BESh,

HEREH TIREM T 7 MRES iz, EFKIFE6, H4, H5AEROIET, EHRIFCHE4H
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BERIZELES WEROK3ME, HBoHAEROM2METH - 720

AW, BEERAEML L EHEICBT 3 L0BKIBAT, 22Ty Plaiygaster sp. 1%, AEFK4H
EXTIRESI AP - 2EPRERER»ORESH, LA LE3STHERDSMNI» R VS RES W,
Platygaster \ZJ§$% P. komugi ISHII (L LX T B # < 3x Sitodiplosis mosellana GEHIN DHIhFAE
Th Lo TWBIPN, SEIREICEREINT Platygaster sp. 13, REHELL—BRIZLBL, 27
RZBDCFELTVB L), SEIOTFHETLAEL ¥ v SAFHZBT 2 L0 L OMOETRORI
DI ETHWBEDT, v AzP0HBENLOFEL TN b EE bR,

ARCBTE LT, TABRFEEN LI EEN ZEBENENIC, SEREShEROD 25X
tAAFE, avaFRRERT NS, FICAFRERICSOTHEEL bE. 7IVH (&R b
ARV ITETYVeERE LTNS) REOMBEEOENCE AAFR, a~va 3781, e xaFH,
TV EATEL Tofho XL EE RHEARKEENSERES o 2 LR BIREN,

A, EEEOMEE LTI, AATRZIISEOSFRIHEVEATRELY, BEToSHELATE
RONLONREP -, ER—ERIZE S &, Termolampasp., ZA5ETEI—vy NBH1B1IHET,
Evetria vesinella LINNE OFAEFH &L LTALNTWS T TH 5. SEOARTE 2HER (55,
FEIFER (65H) THRES N, BATIE Evetria B LTRE~Y I T hv v by E. cristata WAL-
SINGHAM 2% iF b, SENRAETE 2HER LY TRESNTVWAENT, =Y/ THV VAV IREE
LTWetExbhd,

FDENT IFEZAFRHZB TS Ateleopterus sp. X, FIEEAAAZHRICEDEEbHTERR
BcehbrLlvo,

SEBESAEZELEN L0 ERO X Y iz, RBIPZARFEEEIHREN LN TH 72,

MLE Diptera

WUBEFETLOFES T2t ABRER 51 25 F, FAEFE» 53 15 FHRES hic,
205 bABRERO A L RES b0 11 F, REREHS S ORRES N b0 1EL FlEH
2o LVEEESNZLO URET, 2T ETH 72,

ABFREH T & O LEC W TREBENE L, KRBAN LI R ) ARHIZET S 0T, 20T
vayYav Az, R 2 a8, BAREOHEENIETS - 72,

HEAERTIZZr 33 % ) a3z FIZBT 208K LEL, 20Ty avPav~xzf, 220 %
B, 2enx®, X/ aSzBREET LT, 7 ATEHRT 5 Lo SEOBAANK 3 2 AH]
DIADY LAYV I DL ECL, EEROGHPRES AT S,

ZDMhDB

P EDEB oM, WA b LRCRES Wi bDIZiE, 72128 Acarina, B U Orthoptera,
L5% V¥ lIsoptera, H#7Tie LI Psocoptera, HX % 9 £¥ Thysanoptera REM¥H D, AH
FEH ST DAz, IR B Stylommatophora, #» 12 #» L #H Pseudoscorpiones, 7F5 5
Ephemeroptera, & AAF$E Odonata, £ U$H Trichoptera, ZhizBBLeH T Scolopendromorpha
NEH, BEFEHD 5 IZEFEENIE Iz vy Lied» T Lithobiomorpha MSRES M,

ZD S BIFREICONWTHRB L, I AL BB T B <V F # X5 A Pupisoma orcula (BENSON)
PERESH, BCAFE 2 AER T HUELRESN, FEIADIZE, B EETHHBOET
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HdLnbhTnd,

iz, ML UBZLEL, 2F5 583, LAREHLIE ELELE, ZLTBLrTHLIENA
BREHOH THRES L TR Y, FEREROMI Lieh THE 1 T - /o, MFAEHEEED Hicon
THBE, PFZEHI1IE+LTHY, ELETRRECRESLZLOL 1L A deEkT IERES 4
. ABEEHSD 678, FERENNL 7HET, 5 bHHEBEEO b0 4B TH -7, LS )R
198, bafe TR URLIME+, HX55 EEILWTAMRESh, ANRE > 35, CERE,
52, 05 LIGEEIT ¥ IV ~FHET B 1EORTH - 72,

] 23

1. TYMCRD 2 EEEOVWEIYNHERELTE T 57cwic, BHC HAIOZEFEmEITR, T
N X - TREHETT2EEEOVEMEREL, TOAFERELTR- 72,

2. REHUL, <Y oMK THBARFLERLENL DRRATHIHEEZREALR,

3. WEEMIC 3 PFIOMER YR, FRERKKE 1101 moESBoRKE bofifie — MROZF
L%, 105mNEFFECF 2518 (51X 58 RE L.

4. BBEOWEITHIBAEREE LELE L, S0 1EH 42V L6 ETA .

5. RELEMWNT, MAERAEDLET20 Bicbicy, AFTIZ19H, AETIX 14 BT VML
WIET I3EThoTr, SEFESHELNOL LTRABFTLURL, KL, HEL L, ELEMIET
HY, AETIEDY (BL), 2ULL, FRETH- T

X [
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Explanation of plates
Plate 1

1. ABREHHER L FEX
A view of Irino study forest. A, B, C indicate the point of study plot. Plot 1, Plot 2,
Plot 3 respectively (Photograph by K. AKIZAWA).
2. FBHARERSEOME '
An aspect of vegetation at Plot 4.
3. HEE 6 HERMENHEA
An aspect of vegetation at Plot 6.
4. ABFEIFEROZITbHL

Trays for collecting animals killed. Tray arrangement at Plot 1.

Plate 2

5. ABE1RERN I v—3%

An aspect of the crown at Plot 1.
6. ABFFE2REROZFHL

Trays for collecting animals killed. Tray arrangement at Plot 2.
7. ABE2HRERN I v —F

"An aspect of the crown at Plot 2.
8. ABFEIFERHZITbL

Trays for collecting animals killed. Tray arrangement at Plot 3.
9. ABEIHAERN I/ u—%

An aspect of the crown at Plot 3.
10. BEFIFEROZT DL

Trays for collecting animals killed. Tray arrangement at Plot 4.
11. HESSAERNZITHL

Trays for collecting animals killed. Tray arrangement at Plot 5.
12. HEE6HAEROZIF L

Trays for collecting animals killed. Tray arrangement at Plot 6.
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Studies on the Composition of the Fauna of Invertebrate Animals

in the Canopy-strata of Pine Forests
I. On the method of investigation and simple description of the fauna

Kishio OcHI®’, Kazumasa KATAGIRI® and Keizo KOJIMA®

(Résumé)

As one of the researches on the fauna of invertebrate animals in forests, an investigation
on the composition of the fauna of the canopy-strata of two different types of pine forest was
undertaken > one a forest solely of pine and the other a mixed forest of pine and broad-leaved
trees.

Sampling of the animals was done as follows : animals which were killed by BHC sprayed
by helicopter were caught with 1 X 1m square trays which were placed at 3 plots in each study
forest, and at each plot, 25 trays were placed in the form 5 X 5m square.

Collections of the animals were done immediately after spraying and then every day for 4
or more days.

The species were separated, listed and counted in the laboratory (Table 2).

Specimens collected cover 20 orders ; 19 orders at the pure forest and 14 at mixed forest.
In these 13 orders were common in both forests.

At the pure forest, animals belonging to Collembola, Diptera, Araneae and Hymenoptera
were dominant in numbers and at the mixed forest, Hymenoptera, Collembola and Coleoptera

were abundant in this order.

(1) Government Forest Experiment Station, Shikoku Branch Station, Asakura, Kéchi, Japan.
(2) Asakawa Forest, Government Forest Experiment Station, Hachidji, Tokyo.
(3) Faculty of Agriculture, Koéchi University, Nangoku, Kéchi.
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