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SUMMARY

Arboreal larvae of pine needle gall midge, Thecodiplosis
Jjaponensis, approximately get out from the gall and drop to the

ground during rain fall in autumn,

Artificial precipitation test with sprinkler system was caried
out to develop the collection method of arboreal larvae
(proctétrupoid wasps) of pine needle gall midge for biological
control in 1995,

Effects of larvae falling on each amount of precipitation, season
of precipitation and time of precipitation of a day following
artificial precipitation were examined during the period of larvae

falling season,

The results obtained were as follows:

1.Artificial precipitation with sprinkler system was highly
effe;tive for larvae collection of pine needle gall midge and
the most suitable amount of precipitation was 5.3-9.4 mm;
application amount and hours of water were 8,6000-16,000£ and

180-360 minutes, respectively.



2.The most effective period of larvae collection for artificial
precipitation was approximately 20 days, from early through mid
November, and larvae falling was 93.4% of the total number of

larvae collection during this period.

3.Larvae falling from the tree crown was not affected by the
artificial precipitation for the precipitation hour intervals in

a day.

4, The percentage of parasitism of collected the larvae, pine needle
gall midge, in November exceeded that of December but was not

significantly diferent between two seasons,

5.Artificial precipitation of sprinkler system was effective in
reducing 34% of gall formation after one year at collected sites

of pine needle gall midge larvae,

6.The collection method of 1larvae following artificial
precipitation was effective in reducing the expenses by

14-50% than that of colection method of gall of needle,
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$HEa%E T = BKol &ste] XREEHI ot O HEN A2 34999
BERE S gHfic]l 3FUETE R ¥ + o= BEEH] BRE
of TWEEsitie Ao HeEHTh

F(1966)= gl &dFvie] HBETHES HETRHNZ
BT KR 10el 7.3% 118 75.2%, ez 128l 17.5%7}
ZTstden o fik+ BEV /I3 &2 RIS 1198t &
Hotdlem f(1981)2 FE—iuRoAe FERRE 1083 1170 &%
1%2} 98.9%7} #FTslolha Bk u} glch. =3 f§(1994)2 WhE B
kol A o] EEFI & dFvte] spa%mm& AE, BKEz HEs
Y R 10750 27 6me] BER7E, 22|32 115880 10.3me] &
Rm7F slglent o] #iMS SH@B%ETE 2WE TR 1xox njx|x] £}
Fdoen 1188 15.2met 12504 7.0me] BFERAE &% 62%2}
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20.7%2] =2 R HT7 ULSS #E3IGE vl o] glolA Tt
3 SUFETR HBE T EER(ENE) ] ZHnsit /1Y 2 ¥

fio
e

29&e subEsta gt

# 5. ATRK B3 $HBETE H#r

REKBEHABU(C ‘95) 11.1 11.5 11.10 11.15 11.19 11.25 12,1 12.9 Bt

SBETE( cc ) 12.3 19.4 319.0 450.0 420.0 15.3 31.0 6.4 1,273.4

(%) (1.0) (1.5) (25.1) (35.3) (33.0) (1.2) (2.4) (0.5) (100.0)

¥ 115198 4#koll SE¥RI(15:00-20:00)5<t 9.8mme] HAR BEF7F AL,

3).BAKRHH ¥k TR HE

ALBEK7L 3H5-52 B3 $HBETRA nix= &S KW
Fsto] 07:00RF 5Bl 23:00R$71X] & S5KMOE EH3IT £ REHS 28
2 4,00029] K&S #MAKY # BAKRAZE HAETHEES FAES)
of 228 KRE AAUTh F HFEY BARHI HBETES MY
Ml Foll= 4Ar0l, el FliRcie Kol iKY &2 FEMS Kol
Aot & RERHY HEHMERE eyl oot
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f8(1981)2 AMEx|ell HY BF7I gt BRARMBoIMY &dZFuie]
$HBETES HANE RAES 2T BR 28 ETES 20x= 471
ol 10s= F#oll, 22l 70x= WMol ETstdcte ®EY v} Qlch
o] olutz HARM AME W MRIRTHE FiTol, FHIMTIE
Kol Kol W& Eutohizt MGRET &7 WEd 2oz #Ed

ch.

RRNCE ATRKO & &uFvie] Xkl UM hldk
Tt BAREH = & LA 4SS ¢ 4+ dch

21.8
% 19.7 19 5 21.0 SN
% 20- —— 18.1
L ¢ BRES
&
*
:‘_‘: 101
. ot B
7-9 10-12 14-16 18-20 21-23
Nz

2. BKREXIB $haad% TR
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ot XB&EX AL

KEHR SUdSvte] REHBY RMFLRS RRATHES] Fx
BS E3tE 7MY HEY BRI ZAolth ulely XKEHR DEREK
el RES VA FhERO) WHFEH] olFoixrh. 1 &
B0 BRIl nhS FARe| WEHS oby BMEY vl glonz oo
B3 EWEAS BEREY #35] ATEKO K3 REdREke ®ALS
sifstel RERMI RRELR] BEBBHANS HRWY Rolth. u}
et & FEAIME ‘954 11A6HYE 128987419 Alolo] ATEA
o t3lel BHEY HB/S SEABS] RERPAS EHste 2 REE
1,000ate] Bl E¥e] e HKERE M, FLERS BAERS)SIA
%69 RS Aach

%ol uielyt uvpetto]  ATREKON #K3te] BREH shilol Y XK
TAERS 1172 BB URH)S TEHFTERME 11.7-16.2x2 4] Rl
Mol Bl 2R7F Ao 12989 BREHS 8.8%2A 1176 higst
o FERo| &4 Yol HES RAch oldAL KRE 4% AL
kol ¥ XBEER £3Fvie] H@REo] ALY A RERY
E Y R YBETHE BRAY LIAPLRE REYU] vlghay Zle
= fErdch
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&6, SHBIREIFHG K@FLER

w7 B ‘95.11.6 11.15 11.19 12.1 12.9
HA#ELB Y (0}2]) 1,133 1,016 1,140 1,077 1,157
FESHBE( ) 168 172 164 126 102
FEER (% ) 14.8 16.2 14.4 11.7 8.8

oh. Rh@e FEHKE AE

#E%k(Proctotrupoid wasps)oll k3t KEBRTFHEE] RYRE= &Y
Fute] i) AR BE WY THBS] FEhEdue £6d™cin
g '9,1‘1}. —RHoE BRI KLY HRBEER FTY
kel EHE= BERo ETH AR Wolxy 222 BF7 S
ufe] HET5hEAS BRokirol #TE shhol teste] FRLH7IR S BEHRR
o] dojx ANBEHMA W2 FEHCl MEIAV dEdes #EHCE
(%i8,1994).

X FAE= ALEEKO &3l —Reol REDY Lol HY FEHESY &
RS A3 BRY A2 A 199542] % THE RAMMA 11
AsR(11.19)0] ATkl kst kKT & 3,000uie]lE HEoT
BRI A Sl RESIL 15SBMRLE &l 14m, HE 9om 3718 A
éﬂ(ﬁﬂﬁlﬁkm?—l K)ol &A 2 thd 24RR %o SHBEHE(RH,
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BeRB)E AE LksiArct

AERR K 7olM B uidjzto] ATREK) thdlo] BREY $HBS
BREH® ¥ 25H BBR7IAE KebolA 85% LI E2 H#M RS EHS
i ¥ 71 ey I #%YEH BHEY ik ETHE RS Ko
Tt R K 08| BBRolE BRI BAESIE 2os AEMY

1= &

BRINCE ATEKO #Y XEAFTH &Iz HhBREe] 58
wEES] BAS BRAY #2717 BilMde THEY B RE OB, =
olE &EK K 108°] B3I Aol BAEEI] HEMA Ao F

&=l alct.

& 7.

ATRKO 23 RSB EHE K

HE
AA

1995 1996

12.1

12.15 12,31 1.15 1.30 2.15 3.1 3.15 3.30 4.15 4.30 5.10

EHE

99.9

0.1

0

86.5 83.1 69.6 64.1 57.4 43.716.8 0 0 0 0
13.6 16.9 30.4 359 42,5 55.478.2 73.6 60.5 50.1 5.1

0 0 0 0 0.1 0.9 50 26.4 39.5 49.9 950

¥ A At T R S
B: RS X3} BfETHER A
C: IR shid

- 30 -



2. &9 5 vle] hAREE AR

ATRKOl KT $hldRE HREAERARBIAMN #HAZAD HBRES
(KRR RS FO22 & Mol NI ML L] RIERRE
# U RBEB)S HHci ol MY WERS Mstach

I BR & oA =AY SBREBl Y W Lo MIER
< J=2 BAEEHA doten 2 MRS ATREKol KT shidiRigo] K
B BEY o= FREACE B SHBREBBERR) = ALK
&Kol BTH $H@dS T Rl BEKe ZEoatel BERE7HA 4
A EBAIL 4 den ®RER Tl HEY BEBT HBS BeEsI=
ol sy Fsrstalch v SREKREY LBV RF/HIMoE YR
AeH ol HThBMR ET2 ME7 dlonz RERS REH
FRAFSE BE(K S0cm)r|7l= o] shfagdko] U HRMA Ao
2 =Y R0 REY HBS WEIV BY RKB B Bot
BRIESF FU RV 23] BT WEROF ¥ Ao wmw= ATt

3. REME SRWE BHHE

ATREKO &3 GidREo] &AFvte] SBWEBB X B
= R Bt SHBREHEA Y REWHKS] £EH BBYR
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RS st SBERR JEHES 19964 88 Fo HBRE AR
#( OSEREMIB)NM & MKHZ BEFAEKR 1054 BEsta AE
AE B2 LTolAM &% 1082 FHME KMt WMt

ATLBEK 43 £dFvte] HRBREWIBL] FREY FEBYHS &Kol
A EQl uiepo]l BEAA 1995FES T MBIERR 32%0] L
Sto] B 14K 1996%EH = 21524 B0l ol # 34%2] #
EFEAPE Uetdch.  o]Z2 EWY HifkfHds #4 KRBT ZALo2A
o] BRUE 7R Euols ATREKl &3 shidgkKol £dFule]
EEBE & EES FAEYN Ao FREHAT K R XBRATF
S RY $hilde] ARRES HESSl BT ZAo=2AM vhd BHERMAIMH
7t [ARgoll #F@sto] @Al old ZHEMl ol LHBRERE F
B S8 U 52 HERIERE i & &+ USALE 445
ZAct.

3 hERENEY] FRE BERHAEZACE BRI #A6d H
3 FRRS WY &R ATRAKS S KEEBR LBt # 10%
o] ER@IL ole ALoE HAAEHULY ojAE 4% HmEHKTO HY

EHRES oS BEAZ AR AlgHT)
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#8. ALKl 23t shilfREBFIE SHiR W BB

5% 2 B B R EX((Hx # &

FRH B 2R 3WE F B

B/A
1995(A) 21 29 46 32 100

1996(B) 12 22 29 21 65.6

1. BBE S

BEESTS BRITHEL BIBREd &Y HBREE ATRKI
K BRETES 1hal FE REBAS HEsidon B N3 HH
RB=, BBRES 1997FE 2R & XBEAFERIEB(4,550 ha)oll
Y B HBEEBOLKE BH)E, ALRKO 3 REHES & 5
RRTERAM RES FEY BRAY $BREE}e] MRS AR
SirstadTh. sl ALRRKOl % BREFES HBET HBEWA 1A
T84 108MES RERBYEI o] HMSL —EER WEAAA 1
B 1265R9(4RFRIx3mE) % shBdRIKIBE BE)SIHAN ATBRAKES |MESI:
Reg, Jgla RH/BAS ATRAEREY HHAER(WAH)S #R(3
F)3t] HstAct.

£I9 oM sido] ATREKO &Y $BREFEL RITHEY SBRE
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of 23t EHE= kst # 14-50%2] REBRAS HHWAZ + d=
RO AHEATE 714 o] F71A] Fiko] XRE Hol: He AW
;i &Y HES BRAY ABH(98%)o] A#EUN Hdled ATEEKX
of &3 KL MRS Eo] LBl &2 A(42%) 224, o] Kk
B ALRKO] BHEI} MREMEZA TN BASH BRAGHRYD 3
fF)ol TSRS ] WEER deid BRAGHMRS @m 9 5+ 9

= 2oz Bsdrcl

FRYSE X R ATRKERER 3 BAKGEA MY F*yS
T M7 YSRBolH REH Zol22 44 REFERS Fl NS
oS MERE ¥ 58 dS 52 BERA BRERE 2& & US

ROE AU

&I EEE L
ha% $hiRRMERA B o
E - A#R WTAR #HHR 5t w x
REFGE
BRI 91,283 1,795 - 93,078 100 (%)
ATLREKE(A) 46,154 1,282 33,917 81,353 87.4
AIRKE(B) 46,154 1,282 1,910 49,346 53.0

#* ABKERENS BAEEY RERA
B: Bk R MASFE(HAFER)ZS RERA
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V. /%R

X s $e5TISBS ARy BRR BTl £BHRES
FA A SaFuleighide] BRETH 5¢ sFEERe] SE LR
of Bik%®(sprinkler system)& B3t BEAKED, KRG 2 B
KRAHE ATREKE Kfstd ATBAZ &lFvte] @& Tol o
s RS o, ATRK &Y M2 XBEFEA £dFle
$H@BRRES BRI RHEsIoen doj #Re chaatdrl

1. ATEEKO] &3 &dZvte] XBEAFER HRBREES oFF #HRN
Aoz FM=EAch

2. ATIRKOl &Y $H@BET= BKkEo HASIACH hldgkgol &
B #RAA BkES 5.3-9.4m, ojufe] £0F HAE U #AKR

M2 &% 8,000-16,000 £ 2} 180-36043<] % cl.

3. ATEEXKe &% BERMY SHBREFH= L1AWEGTE F7HA
¥ 208l o] MM ETY S@ale 2 FTHE 93. 4%l

4. BHRehof glojxe] ATREKO K¥ % T+ MkRexlol 3 H#
< UR st

5.  ATREKol &3 HEsHMS] RERHIN KBEFERS 1A+
ol gy wotom 125 BELS thh ozl @RS RATh
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6. ATIRKo] &k3sto] #EY $HB2 BMHE KepolA # 258 #@RE
7HRle LEN 52 BhHS ¥ £ Jdou IF game= ET
E71 pafe, BRE ¥ 0B #E BIELhMS] Biol fHrES Ach

7. K BrFOlAM StAE HBIREBE ALRRKO KT BREA FA
T es FRHALY HBAKBY RES PRHHOZ frEM
E(# 50cm)2t FiRIFS] BARAHNES] #sTol LB Zos M=

t}.

8. ATLReKo] &3 shidREHBO BRE 156K SHBWERES BRE
HI2} HEstel #9 34%0] WMEMPBHETL ALt

9. ALKl &3 SBREFHES BITHEQ SBREL) L#rslo
¥ 14-50%2] BRERA HMHERIE QA
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