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Development of Collection Method of Arboreal Parasite Larvae
for the Biological Control against Pine Needle Gall Midge,
Thecodiplosis japonensis Uchida et Inouye'*
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ABSTRACT

Artificial precipitation test with sprinkler system was carried out to develop the collection method
of arboreal larvae(proctotrupoid 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 precipi-
tation of a day following artificial precipitation were examined during the period of larvae falling season.
The results obtained were summarized as follows;
1. Artificial precipitation with sprinkler system was highly effective for collection of pine needle gall
midge larvae and the most suitable amount of precipitation was 5.3-9.4mm; application amount and
hours of water were 8,000-16,000 £ and 180-360 minutes, respectively.
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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 larvae of pine needle gall midge in November exceeded
that of December but was not significantly different 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 larvae following artificial precipitation was effective in reducing the
expenses by 14-50% than that of collection method of infested needles.
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Table 1. General description of the study site in Osan, Kyunggi-do.

Stand age Altitude Slope

Mean DBH Mean height

Density Gall formation

(Yrs) (m) () (cm) {m) (trees/ha) (%)
11 32
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Fig. 1. Artificial precipitation facilities for collection of arboreal larvae of pine needle gall midge with

sprinkler system,
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Table 2. Number of the larvae falling of pine needle gall midge at each artificial precipitation by

sprinkler system.

Factor Water Hours Precipitation No. of larvae falling(individuals)
sprayed sprayed Artipicial Non- A/B
Level (1) (min.) (mm) Precipitation(A) treated(B) ratio
A 2,000 45 1.3 2,700 388 7.1
B 4,000 90 2.8 585,000 308 1,899.4
C 8,000 180 5.3 1,092,000 211 5,175.4
D 16,000 360 9.4 1,755,000 1,310 1,339.7
E 18,000 405 12.3 1,585,000 1,129 1,403.9
Total 5,019,700 3,341 1,502.5

# Application date : November 11,17 and 19 (3 days)
Collection area : 270m? per treatment (10m®%27 individuals)
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Fig. 2. Comparison of larvae falling of pine needle

gall midge following precipitation hour in-
tervals in a day with sprinkler system.

Table 3. Comparison of seasonal change of the arboreal larvae falling of pine needle gall midge
following artificial precipitation by sprinkler system.

November December
Application time e B — Total
5 10 15 19 25 - 1 9
Larvae falling{cc) 12.3 19.4  319.0 450.0  420.0 15.3 31.0 6.4 1,273.4
(%) 1.0 (1.5 (5.1 35.3) 33.00 (1.2 (24) (05) ) 7_(_‘1’00.(}_)_ )

# Number of falling ; 1,300 individuals per cubic centimetre(cc)

Amount of artificial precipitation

4. 7mm or 8,000 ¢ per 1,000m*
Duration of spray ; 90 minutes per treatment



BEHSHIE 86, 19974 9A 339

2) Rig#HER RE

FERER $49538] REHES REFLEE
< R HFEE EXBL E6%le M) ER
T ERa Aelvt, weby KEER HARE
#e] WEL wheA] FAFS HATFAER o F
o= gl vt Hhidel BT wE &
£Xo| WEh> o} KA v Yorz old #
3 EREFECL BkE F3] ATRK K
REREES] RTALES HEste] RERME X
BEEE BEBHRE S LR Aot o
e K FEANAME 95F 118 6HYE 128 9
H7bx) 8 apelol ALK fkate] KD S
S 5 kel RERMIE Basty 2 ERHE
1,0000t2] Blb¥e] #hids |IERE Hi, F&E
T FAEGESS & 49 BRE I

Foll Ao} whst o] ATTHEZKel fkslo] #REEd
thiiel M RMEFERS 1182 RESERR)
S FEEEREE 11.7-16.2% 24 ®HiH =
B ZRVT gl 128 9B ®ESS 8.8%
24 117 tu#este] FAEH] £4 Woix&
e Byvh. o)sh AL MRy 4% ALRK
o K3 REEEH 3592 HhaiRge] KA
b2 B RESNE Y R HSFETEE
Bkl 1A% o2 RiESte] ntEA g A2 4
Hrlct,

2. BMHH HAEE RBHUE
ATREAKe K3 kel £d 5= HaAE
Rl vlxe RES R Rt HBR
Epro] WY RERRS FEH SAPRES
wEestodvt, SEGERE FEH S 19964 8A
Fol HaRE KEM(SREFRINAY £ #
BAE EEREKR 1034 BESL WEKE
#Eel ETAAM &% 1082 FHE RIS
Kiistdch. ATRKe] K3 9392 Hadk
EPRo] Fokb) WREEMENS & HollA ®ol wis}
Zro] HREAT 1995 F¥ MAMPEE 32%
of te#ste) HE®R 1FRA 196FEEE 21% 2

Table 5. Comparison of larval density of the pine
needle gall midge at the study sites of
artificial precipitation with sprinkler sys-
tem.

% gall formation A/B
sitell sitell Mean Tatio

1995(A) 21.3  29.2  46.7 324 100
1996(B) 12.1  22.3 29.2 21.2  65.4
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Table 4. Difference in parasitism of pine needle gall midge larvae seasonally collected in 1995.

Hected November December Total

Date collecte p 5 I 1 5 (mean)
No.of larva checked 1,133 1,016 1,140 1,077 1,157 5,523
No.of larva parasited 168 172 164 126 102 732
(% parasitism) (14.8) (16.2) (14.4) (11.7 8.8) (13.3)
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