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Interactions between Pine Needle Gall Midge,
Thecodiplosis japonensis (Diptera: Cecidomyiidae),
and its Parasitoids in Newly Invaded Areas

stedd] . BRI . MEi4 - oYY - O EES

Young-Seuk Park, Yeong-Jin Chung!, Tae-Soo Chon**,
Buom-Young Lee and Joon-Ho Lee’

Abstract - The pine needle gall midge (PNGM), Thecodiplosis japonensis Uchida et Inouye, is a
serious pest in pine forests in Korea. Since the first report of PNGM infestation in Korea in 1929, the
infestation area has been expanded gradually. In 1975 the distribution of PNGM and its parasitoids
were surveyed throughout several infested areas in Korea. Annual survey has been made for the rates
of gall formation by PNGM and parasitism by its parasitoids at the monitoring sites including newly
infested area in 1975 since 1980. These data were used to examine the relationship between PNGM
and its parasitoids for newly invaded areas. The gall forming rate of PNGM and the parasitism by
the parasitoid were 34.8 and 1.9% in 1975, respectively, while the gall forming rate and the
parasitism were 20.7 and 8.9% in 1985, respectively. The relationships of densities between PNGM
and its parasitoid were weak in the early stage of dispersion, but the density of parasitoid was with
an asymptotic increase along with PNGM’s density increase during the observation period for 10
years.

Key Words - Thecodiplosis japonensis, Pine needle gall midge, Forest insect pest, Parasitic wasp,
Parasitism, Hosr-parasitoids interaction, Population regulation
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sutama), B-3}2] S8 2 (Jnostemma hockpari), %
sha]wh e 2 (Tnostemma matsutama) 5 4F0] <
#HA 9dH (Ko, 1965; Ko, 1985) = £9)Fale]w
Za Zoejie|HEEe] "ﬂ’-‘iﬁ’-i B3l
=} (Lee er al., 1985). Oloéo %—1 } A7), 7k,
8, 25, A%, A, A4S, A §F Vs g
AdTa Y AT A 1980‘d RE ol 7|AEE
AW R AFEste] S AEe] % AT el
s dAlell Lha & 200000}2] 7]Fo2 A7k 53
ha Wlelel] HbabelT 9lond, 1998 @A) 684l ha
o] A5} cH(Chung er al. 1998a, b).

HAL o] 43 AEA wAPE-2 AAAHY 58,
B e @A dEAGEH 7157
HAle) g 42, AFHel Sl @2 FAle
7] 2% 9l =} (Taylor and Muller, 1976; Price, 1980;
Barrett, 1984; Pimentel, 1984). o] &gt o] 4-%8] b}
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Fig. 1. Map of study sites (1; Yongin, 2; Siheung, 3; Bucheon, 4;
Gimpo, 5; Yangju, 6; Pocheon, 7; Gapyong, 8; Chuncheon, 9;
Hongcheon, 10; Yangpyong, 11; Jecheon, 12; Bonghwa, 13;
Andong, 14; Yecheon, 15; Boryong, 16; Buyo, 17; Nonsan, 18§;
Daedeok, 19; Okcheon, 20; Gimcheon, 21; Seongju, 22;
Goryong. 23; Changnyong, 24: Cheongdo, 25; Gyongju, 26;
Pohang).
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Z0] TEA(SPSS Inc., 1997)2 AA]shedt.

T3 £952 L AN Feke
HA 71889 Wlx=2 W@}, VassarStats (Vassar-
Stats, 2000)E o] 2-3}¢] Fisher exact test (Fisher,
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W £ s e el H &S A
o7 3y}

Table 1. Percentages of gall formation rate and parasitism of the
pine needle gall midge, and density of its parasitoid in different
years. The numbers in parenthesis are standard errors

Year Gall formation Parasitism pcnsit

rate (%) (%) of parasite
1975 34.8 (3.0)a* 1.9(0.6)a 69.5(24.4)a
1980 21.8(1.3)b 6.4(0.8)b 133.9(17.0)ab
1985 20.7(2.6)b 89(1.0)b 139.8 (15.7)ab
1990 18.6(2.1)b 124(1.2)c 194.3 (18.2)b
1995 15802.0)b 12.1(1.1)be 169.8 (27.0)ab

“Means [ollowed by the same letter are not significantly different at the
5% level by the multiple comparison test of a Tukey’s honestly
significant ditference.
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Fig. 2).

£UE3 SYYLBIINE YR W
sA5e I ERHT V4% dw(D

v

=A4)9) FA = Fig. 35 2o £U459 Y=
714l 19754dellE 3|49 ZAASR?) Fhe] 0.15
22 W gg Hylow, 1980099 Afelw Fo
e 7IAE EE Atelel W& {AE 27
oA 22 4 &) 29 104 F<
1985 d o] Folle £dEde]e] HWw F7ld] wel
7182 dex ez Frkshe & e
Wglem (Fig. 3), 19906l = R} WA A4S



304 Korean J. Appl. Entomol.

Gapyong

Yangpyong

Pocheon

Boryong

Gall formation rate (%) of pine needle gall midge

75 80 85 80 95

Year
—e—Gall formation rate (%)

40(4), December 2001

80

Gyongju
40
0 T O T IR . O N DO - 48 Y O
Gimcheon
g
E
2 Bongwha
=
)
e
3]
oo
0(_\\\»14\\\\\\|r\\1\v O
Andong

Year
—o—Parasitism (%)

Fig. 2. Yearly changes in the rates of gall formation by pine needle gall midge (black circle) and parasitism by parasitoids (white circle)

at different study sites.
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Fig. 3. Changes of parasitoid density as a function of gall forma-
tion rate of the pine needle gall midge.
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Fig. 4. Changes of parasitism (%) as a function of gall formation
rate at the newly invaded areas in five years.

EQFute] g RA QeA 7] Ee] 93 &
Fote] AExd gl Atk d7elM 74
G A Eo] 20~30%Y W FAA Fidhed

DA 7} 4XH 2 Yok maeh 4=

SEES

Lfﬂo{‘w&i

seleleln 2SR A9FonA Ant

Aoz FAE RS o B3 6~7d9 g-& 775
ol bl RAE ok Aol Het me g
Aol £UFRe) Az 3 9B A 2 ALY
A W3 5o A% ﬁlﬁﬂﬁ- 2 ?.iE]-(Park and Hyun,
1983; Lee, 1987), 7181} o3} PAl-& Bl & ¢
3-d1d o] Fef = ﬁL"E”‘ﬂl'iq- A w2 Yxoj A
FA=H AAdoz 10-12499 F7)2 dage
HEsh= ez ade)x 9)v}(Chung et al., 1998a).

ole} zho| £olEwlzle] Wxrl &zUle] FA3F

7L AL F 22 EEAM {FAH dAEHE 7



306 Korean J. Appl. Entomol.

Hdge] H, AR, B, 2ale] 9AE AR
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vh(As, 1999; Mark ez al., 2000).

£ Exlzle] Av= 2719 I7 FUbske A
& Aze GAX A B ol AG 7|5
ulol7)zp, A 1l 7)Y A}, 74| A F-o] EAE}
A k7] WEolm, At F8 o|F 3578 AHA
= A g FRsH He A2 dellA o
FE ko) Ze] 4A 7)7F AvkHA o] 52| AFazt
£o] g7 WFe AtRgvt. 53] o A 3|
o] A7) &9 Eee] AAbe] ¢J3kg
4 olv £ EdEls golM £33 & 715

9]

o] FoFEg FrIHA 3HFozr WEsinz o
o7} Hix A9 2L £dIZTE]e] AP 9l
71 o3 e9e=z FHule] FAr(Chung, 1997).
Lee (1987)+ €% 53] &) MtA|dA Hide
o)F, FAT WUx Zi Hele REI Ff A
A, 71580 A A 5o AEH el A
el Aprdlen Bagt vl gloh wd 7|FAE
o] aofell olaf Tl Yo AAbo] AAFAQl o

3t A& AAslE v o 7HA] A9z 2
o]7} AsH Fd AHeMz= Y37 xpofol
os A Welrl AF Aoz A=F e (Chung,
1997). Lee (1987)= £ %3}2]9) A% sjs)& &
2 avtRrh HE "WAE B W o] TheelA

s

<]

31 9le] A 2xr) wela A BEleme) Zoje
HAH RakT HALEE u)go] FAS] Eolxx=
Aoz Bty

obrh g Fstelel] AT abRRe] A4 7
< 55 A d AR S5 dE A
2475 &g AT 2pFR) AP
]2 phenolic 2}§E-2] L& salicilyc acid7} 5
AgEaz B glovt Ve e FHE
55 399 ealel 2 Aadle des F
A= 3 9)c}(Son et al., 1996a, b; Eom et al., 1998).
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Table 2= &4} 27]9) 19754 2AllA] &9 B
2l2] dEgl AFR7|AE £YFAHEUA
Eufe)deldEye] AR Ul=F vheRd Ao
o} o] 5 7|4 -2-2] 7| E2 Ay upel Hel: 3]
Revt AAH ez HEae|HIH(12%)e] 3}
Ao HEH0.6%) 2Tt 7] ¥ Aow v
P T} (t-test, P<0.05). B4k AgR] 2671 2AMA S
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(Fisher exact test, P =0.03) (Table 2). o] = 7]5¢] &
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Rolt}. olelqt #ARZ )] 7]F: (&P Fute])

Table 2. Distribution frequency of parasitoids at the area of
dispersal wave front of the pine ncedle gall midge*

Flatygaster matsutama

Presence Absence Total
Presence 15 7 22
Inostemma  Ahgence 0 4 4
seoulis
Total 15 11 26

* Fisher exact test, P=0.0331
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