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The Inhabitive State of a Tiny Dragonfly, Nannophya pygmaea RAMBUR,
after the Transfer to Another Area together with the Soil of its Original
Habitat. Tsuyoshi INouk (Insect Museum, Insect Preservation Association,
Tsuruta, Utsunomiya, Tochigi 320-0047, Japan). Jpn. J. Environ. Entomol.
Zool. 9:1—17 (1998)

A local population of the tiny dragonfly, Nannophya pygmaea RaMBUR
was studied from June to August 1996, three years after it had been
transferred to a non-habitat area together with the soil of its orginal
habitat. More than 150 individuals were constantly maintained at the site
during the period from late June to late July. The percentage of individuals
in the area with soil transferred, compared to the total number of individu-
als, increased after the middle of July. This trend was clearer in males than
in females. Furthermore, there was some relationship between the distribu-
tion pattern of particular species of plants and the number of males, i.e.
male density was higher in the area dominated by juncaceous plants than by
gramineous ones. These results suggest that the transfer of the tiny
dragonfly together with the soil, is effective in enabling continuous reproduc-
tion at the destination site, probably because the soil serves in keeping the

conditions of the original habitat.
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Field Trial of a Trapping Control Method for Chironomid Midges,
Propsilocerus akamusi (Diptera) Using Attraction to High-Intensity Lights.
Kimio Hiraavasui ', Ryoji Nakazato?’ and Tokio Oxino®’ (MLiberal Arts,
Yamanashi Women’s College, Kofu, 400-0035 Japan, ° )Department of
Material and Biological Chemistry, Yamagata University, Yamagata,
990-2332 Japan, 3)Department of Environmental Science, Faculty of Science,
Shinshu University, Matsumoto, 390-0802 Japan). Jpn. J. Environ. Entomol.
Zool. 3: 8 —15 (1998)

Around Lake Suwa, massive flights of adult midges of Propstlocerus
akamusi have been observed frequently, and they have caused some problems
in the daily life of residents. In order to control the adult midges, this study
was done on the attraction of adult midges using five lamps with strong
light intensity (100V, 1500W, 24,000 = 3,200Lm) from October 11 to
November 9 in 1990. Five poles were placed on a small island (St. 1) in Lake
Suwa. Each lamp was set on a pole about 6 m above ground level. To
estimate the effects of the lighting, we decided the days for lighting (ON)
and not lighting (OFF). To evaluate the number of adult midges flying to
the island, two light traps with a 6-watt black light lamp ( LT1 and LT2)
were set on the pole about 1 m above ground level there. Moreover, another
two light traps were set on the shore of the lake (St. 2, 1.T3) and in the town
(St. 3, 80 m distant from the shore line, LLT4). There was a statistically
significant difference of numbers of individuals caught between ON and OFF
at St.1, that is, many adult midges were more attracted in the OFF than in
the ON condition. Moreover, the ratio of the number of individuals attracted
at St. 1 to that at St. 2 and St. 3 were significantly higher in OFF than in
ON. We considered that the flying behaviour of adult midges of P. akamusi

were greatly influenced by the lamps with strong light intensity.
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FAR (1991b) i &k B &, MRS S500mu Pt EEL T
VB RO 2 2 ) AT L TR S okE
BRER->TH0, BEETE 3 HOEWRHBAREL
TW3 (HiraBavasii and Okino, 1998).

—h, ARV AHRKIELRBOT LAy &Y
(Craxston, 1998), "9 R ¥ 2N, F=T LA V1
ERROWTHEELBTRFETH 3 2 ik anhTns
£S5, 1986). WMFAMFELETE, 22 ) AFICL->T
FlEE s N 2 [RE BN MEESICIF S AT Y
% (HirABavASHI ef al., 1997).

IR ARBHEET O ICH D, RAOTEHIZH> W
TOEBENLTREIBY CEETH 5. T
(1991a,b) &, 7HL Y22 Y HREICE BHEER
X ORFMTENE R T v & — FEELSH ST L,
FERRE P, BROEREE L >0 THE L, &
o, W o ORARETRORS, RHEICL35miHE
OFHl, i £ B HFES IR, RAOKEE ML &
SULTHEE Lc GERE, 1991 ¢ 5 4k S, 1992).

22 AR HEAERIC BV T, ERIIKELT
Z<{HEIEND (Al et al., 1995 ; HIRABAYASHI ef



T

al., 1993a). AR CcRCOMEEZRAL, TN
DRERICEIE BT 2HEERE L T2 2 ) A kA%E
FE5IL, BEMIA~NOREH OGS, EEHFR &L
7o, PEEMOERBHELORELTVWETH A
YaAZ) A THs (Sasa and Kikuchl, 1995).

RRTE

KERE, THLYARY AREBOREWB TS 51990
FI0HIIE»S11A 9 HOMICIT » 7. REGFHOEE
Tig. LicRd., BN H50E (St.1: #ERLY
#300m D gt ic (7 iE 5 2 ERMA23mo Ao ATE)
o, REUTE LTHY 2 HBERR 100V, 1,500W, £
24, 000£3, 200 Lm, PS165% : fASEHRERSH)
Z54T, BE6mMOER—-LOEIHIHEEL, &DhRE
2. bmEkE TRICHI T—FliciiNt, Fig. 2 iIcEER
KA L 2 OREROE R RS, IRABOBE
(300-400 nm) WHEFLEHHINTHWEDLT, Kt
i Liedi» T A VEF—fERE B E LV
I aTER L.

PIRICHET 522 ) AR ERET 2709, BRI
LT1ELT20HRK54 597 (NH-58 5 AC
100V, 27.2W, 6WD T35 v 754 3 v 7HIEMNE

R\ oSt3 TN

n5H

328
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20
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Fig. 2 Relative spectral distribution of the lamp with
strong light intensity. (Source : Technical Data from
Hakuyo Denkyu Co.)

National FL- 6BA-37K @ 300-590 nm @ FEiEL 345-
3B/OmmicE—27) 2 EImoOFSEIcHEL, B
RN ORBFCRE AT B 12, #MEL O | moOEEE
ZH LM AREOBAETREDRF - (St.2)&, M
Eh580miIE KRN - EEREICH 2+ F v (St.3) 1T,
EFNENLTIELTA4OEBS A M b5y T72ZEL

Hatushima Island

Fig. 1 Location of light traps in the southeast area of Lake Suwa. St. 1! Hatsushima Island in the Lake,

St. 2 * Kohan Park, St. 3 Hotel in the town.
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lo teds, St 2, St.3IATIE, AERICKEEE
ANGET & D IR T - 1

DA OMBERIT, ZOFSISIRERTTE00K,
&, R0 (BRTE 22054 597
Ny TOBMENT) ORAEFKG TERET > BAUT
(oo ) ) OGP CEM, 1991a) cadbE, B
ik SR 5 RRET & L7,

r4 by TIRER, FEL 0SS ARL Y F
WLk rEd, BE10 000 v S VENNE £ THEES
N R Uy T, BEbicE v Roq FRR
el (fT9mssr - d-T80-7 4 Vv R Y v+ d-T80- L A
Yo TS -, 2 — 3MHESE) TRIuLALE
D RBRE b0 2 2 ) A LthoRBdi& s3I,
AN AROVWTRERTE I &I FRKRERA
o, 94Ty TCHEINILZ R ) A HERS
OO A% REZ BIBAICE, # v 7LORBEREH
WL, Zohp S 3ElOEART Gl L /- 8iA 0 &5
DK T D L ERBEIREXHITT v & Aot
A0, FOREBEREL SHEEKEHTE L. F—
Y O E, Many-Waitaey O UREE BV, &4
DR 0 FE DBRTE AT - 12,

#w R

AR BO& L 5 FOBERET SRR T -5 Lk
Elable LR, 81 Gt.1) @54 b5 97
U1 ELT2)THESNIZTH Ay X ) HEHOF
AR, LT1T2,681£575 (£SE) ik H,
112 CA 13TE914 K/ BT H » 1. HMd o &Et
(i e B (S LT 177, 738 A, LT 2711, 9974 fRIATH -
2o, NIBERB (St.2) OLT3 ), P 37383 & /
th il 10, 814 &, + 7 i (St.3) OLT4 E¥E
P2 21fdfk/ A, &3F8, 235 @&k T, HEh#» o0
WMl Sl B It - T, TR L e,

SLLIRBU2HAEROSIT O R KT 2728
b2, WL (ON) &, ATl (OFF) & T
L T & ORI EE A Table 21 LB TRT. &
foy LIP3 EARLTAORERICHT LTI E 1
U2 O ILREFHBE LR b EbE TR
KBRS, FIRTRERKT 0 BAS12H, FEAUT O HASLT
&M tens (Table 1), ZROBRFIZ= R Y ARHR
OIPHTTENC A 52 2 AlEE R S hic T &, B
HITDF— s DELDBANBETH S L0 EDD, KK

&£ 10m L EoBFEOF—4 (100268, 308,
MAIHE) &, MrroidLi

St.1iBVWTE, LT1&ELT20EBES5D5A kb
Ty TIBWTH, RO PRI RT
THHERARBPERCS WER LT - 2 (Manx-
WHITNEY @ URRE, P<{0.05). L2 L, St.2icswn
TEIFHTOHD, SL.ILBVWTEAITOEHM, b
DS VERFZR LS, e 380 TR« FES
I CHIICE R LA GBD o hidh - 1,

—J7, St.2 B LU St. 3 TOREMERGERITT S
St. 1B BHLTI, LT2BLULT (1+2) 0L
EREGEHROkE, LT3AEEE LgA, LT45HE%
ELIBA, WThoEA L & 8IT EHESUT & ORI
A EERESED N (P<0.05), FLLTROF
BEOEkmERE LA

Table 3132 TDF4 + b5 v 7 (LT1HOLT4)
THRESNCRER LSRR T~y (HFERE L BTYY
B & OMBREE, FhENAUT ERD EIESN
(B AT TORY, SITE, St 2B Bk RfiE
B (LT3) &St.lickit ks (LT, LT2,
LT (1+2)) Lofficid, AESHEMENED 51T
VWO LT, FEAUTHICIE St 1 &St 2B 1) Bk H
WERICHERIHEMERESED She (P<0.0D. —
F, 887 ESMAICB Y ARER S OMICE, &
{7 TV IFhoBE bAERSHEMBEGREZRD O h
(A ONCY Al

£ =

HICEF SN2 BRI WTOWEREIEEL H b,
BRoBEHOLOEER I X - THEIITE D vy —vid
¥4cThs (Hievtox, 1974). 22 Y AFICS2 LT,
BeLtox et al. (1967) »¥ICHEIIENB T & EHEL
TLLK, ALl et al. (1984, 1986) M SFALEL 2
Glyptotendipes paripes EDWARDs, Goeldichiro-
nomus  holoprasinus  GOELGH, Chironomus
crassicaudatus MALLOCHTE ED T 2 ) A EHITD WV
THINBER =B L, kB (Hax, BE), StE (B
¥, HE), FtEOERLSEEHELTVWS. LT,
BILRPEETHZ I EEREL TV 3.

SRR (1991a) i3, = R Y A pk et ORI O MRS
RBho, FEHMARE W, ®HE, WrEERT ImRD

BENREOSHESR LTSI EZ2HE/HL, Pl
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“he result of field trials from October 11 to November 9

Mean air Precipi Mean wind ON St. 1 St. 2 St. 3
Temperature -tation velocity / LT1 LT2 LT3 LT4
9] (mm) (m/s) OFF (Number of captured midges)
10.8 = 1.2 OFF 12 11 7 4
13.6 = 2.4 OFF 587 1607 290 47
13.6 8.0 1.3 ON 120 316 80 166
16.8 1.0 2.0 OFF 1211 2158 191 21
156.5 2.0 1.2 ON 3121 2703 510 183
16.5 - 1.4 OFF 8594 12321 1 103
14.7 - 1.5 ON 3079 5413 81 229
13.7 - 2.7 OFF 11147 18075 1161 164
11.8 - 1.8 ON 211 275 80 103
11.0 - 1.8 = = — - -
10.2 - 1.8 ON 794 1324 431 51
1.1 - 1.6 OFF 2687 6819 225 50
10.8 - 1.5 OFF 9744 11432 296 170
10. 8 0.0 1.2 ON 325 647 63 20
11.5 1.5 1.8 OFF 1282 3880 207 23
10. 1 1.5 3.5 ON 147 524 69 28
1.1 0.0 3.5 OFF 1948 1837 217 70
9.2 - 2.6 ON 282 284 118 58
9.8 = 1.1 OFF 1972 1035 620 268
9.1 32.0 0.9 ON 7780 12382 1924 519
10.6 1.0 1.9 OFF 4149 3938 230 268
9.9 = 1.1 ON 2251 2977 1160 239
10.3 = 2.1 OFF 6263 14223 569 118
11.3 - 2.0 ON 438 598 541 70
12.3 6.0 3.3 OFF 2947 6514 268 124
12.9 - 2.7 OFF 746 942 38 57
10. 7 - 1.6 OFF 2834 2103 13 21
11.3 - 2.8 OFF 2433 4986 255 20
8.5 - 3.4 ON 644 577 53 31
10.5 13.5 3.0 OFF 90 73 6 10
No. 77738 119974 10814 3235
n 2680.6  4137.1 372.9 111.6

575.0 914.2 83.3 21.0

ather data (dailv mean air temperature, daily precipitation and daily mean wind velocity) of the Suwa

logical Observatory Station was used during the investigation periods.

"5 LIsBIn T | & W TR O AR P BOLHER
KL, AREREL > TVWBEERELTWA,
ARBROERD S, aHbDtHBRIc BV TE, 7
) AIEROBE, EICERIFL, BELAHFTE
b3 LT3 (HIRABAYASHI et al., 19932),
ARBTIE, ChoolEL#ER, 22 )
GRIEEO—BE L Ot L Ao v bo—

WERAT

SERR (1991a) itk B, MIEAALBTRTALY
22 ) A RO EBEREE R SHEFREOZ VT
5000- 750084/ of T, MR OHRESFEERTH 5 L]
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Table 2 Mean number = SE of adult midges, P. akamusi, collected in light traps from October 11 to

November 9

ON (n=10) OFF (n=16)
[tem Individual No. = SE U P
(median, quartile deviation)
St. 1
LT1 1126. 5 T 381. 2 3653.5 £ 858. 7 39.0 <0.05
(541.0, 984.5) (2510. 0, 1979.8)
LT2 1511.4%£534.8 5742.6 £1362.0 33.0 <0.05
(622.5, 1193.5) (3909. 0, 372.2)
St. 2
LT3 311.7%+113.2 356.1t 86.6 69.0 n. s.
(99.5, 215.0) ( 242.5, 116.8)
St. 3
LT4 115.0 % 26.1 95.5x 21.2) 65.5 n. s.
( 86.5, 66.0) ( 63.5, 61.0)
LT1/LT3 7.3%£3.6 23.6 +13.1 39.0 <0.05
(2.5 2.1 (9.6, 4.3
LT2/LT3 11.0£6.3 26,0 9.4 35.0 {(0.05
(3.7, 3.9 7.9, 17.6)
(LT1+LT2)/LT3 9.11+4.9 24.8+11.2 35.0 <0.05
(2.9 2.7 (13.6, 5.3)
LT1/LT4 10.6 2.2 49.2+ 9.8 28.0 <0.01
(11.4, 5.7) (52.4, 24.3)
LT2/LT4 14.6 3.3 82.9+£17.2 26.0 <0.01
(13.6, 9.4 (83.7, 49.3)
(LT1+LT2)/LT4 12.6+2.6 66.0£12.8 26.0 <0, 01
(13.4, 7.4) (71.2, 39.3)

n. s. i no significant difference. LTi‘® number of

¥ -t (Table 2).

W DT R A H A O & AT - FEARAT T L
LKW, St.2 & St 3IBWTIIHEIMICIEE &I
Whontamote, LAL, St.IKBLWTRERGE
b onic (Table2). Ff, MREICH S St.2 &l
Nr H80mBEN: St 3 I B I BRI E OB T,
N AT I B TR S nfo kg, St. 2 2 KK
g B &5 (LT1+ 2 DA, St.3 TiR66{E
(0L + 2 DA & AITHO 9 i X B35 I N T
(I EUCEmVEER L7 (Table 2). ZHIEFEALTIIC
h 4 b7y FIfREINTVE TS 97514 +D
A ETHEIT LTV A DI, R L BELOKR
AEGITER D THBEEEDLN S, T, FEAUTH,
St 1 &St 2 THESh AR IZERICHEERT
ot LT, AT Z hpsELh T St 2 O R EfliiE

individuals collected in light trap i.

B ERIFLTVWS Z EHERE N (Table 3).
SRS AUTI S, BbIck - TERATICEE > THRAEK
ASABERORT ML TS v 2 54 PORTEE
BEEOMAG ICHEEL « IEEhTLEY, RIS
TILFES | TE L h o fotob LHEE SR B,

RUT « BT, BB~ ORISR EUC A RS EZSR
BONEP - EICH>WTR, UTFD2 A5ERE L
TEZONDG., FTH L CERTHREL B0
BETH D, SEIGHN 1 HISRICE O REED, #F
~NORREE T v bo - L& ERBL. L L,
HiraBAYASHI et al. (1993b) O EIC X 5 &, 108
DEBZHBRZHVTH L 2R Y ARBONEOR
W, EERMAE20~0mEEICHREL, &
5T, T OMREHEG A A TG T, RRESEHT
KH#EGTBCETHBEMRRTNE,. 2F b, HAIH
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Table 3 Correlation matrix for environmental variables and the number of captured midges in the case of ON (left) and

OFF (right) condition

LT

LT

LT2 (1+2) LT3 LT4 Temp.  Wind LT2 (142) LT3 LT4 Temp.  Wind

LT1 0.92°*  0.97"" 0,42 0.75"" 0.51 -0.40 0.92** 0.97"* 0.75*" 0.46 0.13 -0.07
LT2 0.99"" 0.30 0.757 0.52 -0.40 0.99**  0.77"" 0,30 0.17 0.04
LT (1+2) 0.35 0.77"" 0.55 -0.41 0.78" " 0.37 0.16 0.01
LT3 0.46 -0.09 -0.38 0.44 0.33 -0.06
LT4 0.62 -0.59 -0.27 -0.15
Temp. -0,62 0.08
Temp. ' mean air temperature, Wind ‘ mean wind velocity, *" @ P<{0.0L

FIEAE TS HHIREWHR S 5 Z EMBBETH - o &l 5 24

MEh s, H2oERJBWAREROBERMICS

WTTH 5. AV ARERONOEENER TS S ABRAEZRITT Bichich, UTohL LTy

&, BEEREMBoOBRELFVF-A2ZBICHHLTVS friEElic. COBEBMEY LTHELERL LFET

(Fig. 2). Hirapavasui et al, (1993a) ic k3 &,
600nmicE—2 %2 b5, 450nmUATOEEEH v b L
fes vy BV}, A4 2RV A, TALYZZANA
ORIz, RFCKH L TR TEI R LGS
hTwa, SRlOFBAERICBVTE, BROLTRK
ERBOREY, RAOTHICKEEELRILLA
et b d 5. SHBEIEAERL, LA ORERBROM
EAKH LIS OWEBROBEMNRREEFARRBRICBVLTE
BECTHLLEDLN A,

ASEOERT, FESTHITEMNICB VT, B
PERICED - I i, BRORET MR EMENICOR
BLTWwaboEEbh s, i, BEHUCHENTE
Bz hkmssigECcEI s, KBTS
RT3 O EENEZRRT S 6D THH 5.

IR O BEREHILRORE R, 2R ) ARADR
FTE AL, TKEEERE (LY, BRREREE
HU P AT c EhMIc RO EEREIE TV S, 5K
B AIEROH{ED % b ED RN 2 2 Y H Bk
WA CEPEETH B EELONS.

WA BEL TIE, AERERPSTNE, 22U A
R DOFES N OMOEROBIND £ DEBITOAH, &
EHE AT ELT, KOPRABTEAICLRY
AR AENS S ZHEERI TS LT, WEDIH
ZIHITEsaMfE b 5. F/, BRICET - R
ORI « By 27 LERFTTHELE, BROAA YT
FYALOWTH, B TRENTRFTEHEQLLED
» 5.
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ERn oA K

1B, ABd, EFEMEGE ) HEIRERO
RHERRE RIS Ic B U BIEF OB L L TiTbhic
bOTH 3,

5 A3k

Anl, A. (1980) Nuisance Chironomids and their
control * a review. Bull. Entomol. Soc. Am.,
26 : 3—16.

Aul, A. (1995) Nuisance,

and possibilities for

economic impact

control. In” The
Chironomidae-Btology and Ecology of Non-
biting midges-" P. S.
CranstoN, L. C. V. PINDER eds), pp. 339—3
64, Chapman & Hall, London.

Avrl, A., S. R. Srarrorp, R. C. FowLEr and B.
H. Srantey (1984) Attraction of adult

(Diptera) to

(P. D. ARMITAGE,

Chironomidae incandescent
light under laboratory condition. Environ.
Entomol. 13 : 1004—1009.

AL, A., B. H. Staxitey and P. K. CHAUDHURI

(1986) Attraction of some adult midges

|i|l||

L

(s



Iwuyg;.—..-\llu_l

AT Lo 2 ) ARk dphkR

(Diptera : Chironomidae) of Florida to
artificial light in  the field. Florida
Isntomol. 69 : 644 —650,

Briron, Pooand A, Pucat (1967) A comparison of
different lights in traps for Culicoides
(Diptera : Ceratopogonidae). Can. Entomol.
99 : 267—272.

Creanston, P8, (1995) Medical significance. In”
The Chironomidae-Biology and FEcology of
Non-biting midges-" (P. D. ARMITAGE, P. S.
CrastoN, L. C. V. Pinder eds), pp. 366—384,
Chapman & Hall, London.

Hiwron, T. E. (1974) Summary of investigation
ol clectric insect traps. U. S. A. (Depart-
ment of agriculture), Technical Bulletin 1498
S1-134.

PHANY (1991a) FEFMIHURICE T 2° KBREHR" 2
AVHDORFEE L Z ORI E B L8 7H 4 v
L2 Y A (Tokunagayusurika akamusi) B4
KNSR —. BAfE 28 46 1 652—661.

WYY (1991b) FEhMtEc ks 57 RERESR” 2
ANADORFEEL ZORBRHE B 28 2R YA
ML 3 2 ERESHEE & £ OME(LoR A —
P A A2 E2EE 46 1 662—675.

VMY (1991c) WA IC i 57 KRER" 2
AN A DRI EZ DOFERXIH-E W kR
A A ORI 55 T OFER & IR OR
oo PIAREAEFREE 46 0 676—687.

VAR YS - hEEERS - A - PREFAEESK « LA =
(1992) 2. 2 1) AR OFREIC BT 290 B
rH LY AEROKREF T >WT, RBPE
4:71-17.

Iieanavasul, K., K. Kuso, S. YamacucHi, K.
Fogivoro, G. MurakaMl, and Y. Nasu (1997)
Studies of bronchial asthma induced by
chironomid midges (Diptera) around a
hyper-culrophic lake in Japan. Allergy, 52:
188195,

IMinanavashl, K., R. Nakazato, A. OHARA, and
I'. Okixo (1993a) A study on phototaxis for
adull chironomidae (Diptera) by artificial

light in Lake Suwa. Response of adult

chironomid midges to near ultraviolet and
visible light. Jpn. J. Sanit. Zool. 44 :33—
39.

HiraBavasHi, K., R. Nakazato, A. OHARA, and
T. Okmo (1993b) A study on phototaxis for
adult chironomidae (Diptera) by artificial
light in Lake Suwa. 2. Effect of the light
trap intensity and interval of electric collect-
ing -killing 1insect traps wusing near-
ultraviolet radiation. Jpn. J. Sanit. Zool. 44
: 299—306.

HiraBavasi, K. and T. Oxino (1998) Massive
flights of chironomid midges (Diptera) as
nuisance insects around a hyper-eutrophic
lake in Japan. A questionnaire survey to
tourists. J. Kansas Entomol. Assoc., 71 ' 1n
press.

HiraBavashl, K. and S. WaranaBe (1996) Massive

flights of chironomid midges (Diptera) found
on the shoreline of Lake Kawaguchi, Japan
during the spring season. Med. FEntomol.
Zool. 47 223—230.

B « BA-EMER AT - RHE— - FAEFIEA] -
RHK « I ESE—AR « RERE - 4% (1986) =
2 AR EAT AR, T La¥—, 356 395—
401.

FESLEIE (1990) FMEhM. /AIREH, R

Sasa, M. and M. Kikuchi, (1995) Chironomidae
(Diptera) of Japan. University of Tokyo
Press. Tokyo.

NAEHEIK « REEM1989) 2 XY A FEICET 5 2H
T v — VRE B, 400227,

TaBaru, Y., K. Moriva, and A. ALl (1987)
Nuisance midges (Diptera: Chironomidae)
and their control in Japan. J. Am. Mosq.
Cont. Assoc., 3 :45—48.

Yamacisal, H. and H. Fukunara (1971) Ecolo-
gical studies on Chironomids in Lake Suwa,
1. Population dynamics of two large
Chironomids, Chironomus plumosus L. and
Spaniotoma akamust Tokuxaga, Oecologia,
7 :309—327.



Jpn. J. Environ. Entomol. Zool. 9 (1) 16—22 (1998)

Termiticidal Performance of an Entomogenous Fungus, . l':
Beauveria brongniartii (Saccarpo) Percu in Laboratory Tests ot
| ‘ln|~|“
..l..,v,"
Tsuyoshi Yosuimmura and Munezoh TakaHAsHI |::"‘;”w.
Wood Research Institute, Kyoto University, Gokasho, Uji, Kyoto 611-0011 AR :
dhlay
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b
ZERNHRIZ & 2RBRFLEE Beauveria brongniartii (SAccarpo) Percu O Ex 1 comvol
=R M- EEER GEAFAREMERAN) RFT
BHFAE Beauveria brongniartii (Saccarpo) PErcr OREENIAZNHARIC K - atee B
THITLE., H3F ) AVPiBRAE L TEICERLIhTVS, SATREHEREEE L i il
THFES NI B. brongniartit 8#| (BRI - 44 )4« A3 FY) ZRHV, #HEIH fon
KB Ty o7 RS LIk TE ORI BB L LA, & \iprith
HEFHH 3 3X10 M/ of ORIFITIE 1 O T 5 AU 2EEBRT L. —F, g
STHEFEDS5. 6X10°E /af OBIFTI3 1 AREMS E/FE TS 5 BRICHH0% DT ani N
RERTICELEF D, WA BT E0EFHORBYNCRECEBEESA 5T 01 AN
IS -t RICEFNCERRE S AL S TRVWHEEERE -AHPTHE L, B 108
brongniartii DI S WTEREB I - 7o, ZOERE, BREME & IEREMEA 100 )
DHFEN 1 | 1 BETHHIEERNICLEEORTHARIE NS T &dbh - 1. o o
il
The termiticidal performance of an entomogenous fungus, Beauveria Cond
brongniartii (SAcCARDO) PETCH was investigated using laboratory tests. (Y it
Workers of Coptotermes formosanus SHirAaKl were forced to be exposed to -
sheet formulations of B. brongniartii (Formulation name : Biolisa * Kamikiri) "
developed against long-horned beetles with different conidial densities. All tang
the workers exposed to the high-density formulation (3.3X10° conidia/ cdf) oed
for one minute died within 5§ days, but one day's exposure to the low-density .
formulation (5.6X10° conidia/cf) caused only approximately 50% death of g
workers in the same period. This suggested that the density of conidia feetd
seriously affect the termiticidal performance of the sheet formulation of B. il
brongniartii. When infected workers were kept with approximately the same the
numbers of un-infected insects in the same container, all the test individuals Lory
have died eventually, showing the contagious effect of B. brongniartii. und
1ng
Key Words : Termiticidal performance, Entomogenous fungi, Laboratory A
test, Coptotermes formosanus, Beauveria brongniartit dub



