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Potential Resistance Factors in Pine Needles to Pine Gall Midge*
Doo-Sik Son', Tae-Jin Eom', Jae-Durk Seo® and Sang-Rok Lee®
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EAdEdee] EHERTS v, &g, HRYelavtE 2 dld A olau el thale] W/E
sholch. mdee]l EIS Hd HES] RIFEI HEEdAM HEE HEWHES terpencid®l phenolic
compoundell ¥+ S EHBE BES BHistH .

9=l RdS EHE A gl Al SR Mkt ERL sHoyt 29 ®B
B W Aol atRellE 0%, slS > wAjeliavtiEe 9%, AuFe slae &% 25.6%, 22.2%
olgdrt. n8lng &UEHElE HAYolavhFole EMS sty Mol AebxA] Edla HBETo =
IR = &Y Eaeld 3t ?ﬁﬁ'&%ﬁﬂ e o2 HHEY T ERE S terpenoid
= Y5 BAS B L BEEWEe) ohglon w3k HiolA B4 = terpenoids ¥
Bige #4955 589 §é§E°ﬂ F¢e FA o= Aoz Yehua gl

A EH8 o HAS HET BRE A otauy ghElA HBE phenolic compounds, sali-
cylic acid®} chitinase®] &F# A= thakel BFEFE] &K 89%, 92%, 86%°)vt AvtF-ol A Hib
%+ phenolic compounds®} gallic acidell 41 56%, 57%°l%irth, Z2aim 2 WA Yol to] 48Rl
= £uEge]d digt EREHEC] FFEFY U Ao AZ4EY aalicylic acid®} chitinaset: &
dEgtafel 3 IEMHHEE FEE

ABSTRACT

The objectives of this paper were to study the existence of resistant substance to pine gall midge
from needles of Pinus densiflora, P. thunbergii, P. virginiana, and P. thunbergii < P. virginiana, and
also to .investigat whether terpenoids, fragrant substance contained in those species seduce or evade
imago of pine gall midge to oviposit. Also, terpenoids and phenolic compounds were biocassayed on
larva, The results are follows,

Adults of pine gall midge oviposited indiscriminately all investigated pine species, while gall
formation rate by pine gall midge showed 0% in Pinus virginiana, 9% in P. thunbergii X P. virginiana,
22% in P. thunbergii. It is suggested that young larvae is necrotized by resistant substance in the
needles of P. wirginiana. This results might mean that fragrant substance, terpenoids, extracted from
pine species is not seducible or evadable substance.

Larvae of pine gall midge placed on terpenoid and resin were not necrotized. The necrosis rate of
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larvae of pine gall midge cultivated in the solution of phenolic compounds extracted from needles of
P. wvirginiana, salicylic acid and chitinase showed 89, 92, and 86% respectively. And necrosis rate
was 56 and 59% in phenolic compounds extracted from P. densiflora and gallic acid respectively. So,
it is postulated that phenolic compounds contained in needles of P. wirginiana, salicvlic acid and

chitinase are resistant substance to pine gall midge.

Key words : resistant substance, terpenoids, phenolic compounds, Pine gall midge, seducible or evada-

ble substance, bioassay, necrosis rate.
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el BHbERIe) 69 #HEES A F3te] Hb
3t phenolic compounds® #Kigke] 3% 2 MR
slo] AL,

R U ER

1. #1E5) £SO ERRFHI SHMEE
£ Eae] g ERS AvhFolAd EEE
= Rl olald B&S] #Slelt H2 R
-é’ 7] e £dETe e gigdhe] Rl 3
el e AE FEsd. £ Evle] mE
& 1Ee 1&eteiy et 5 2399 fde] &
= F 13 o) g F 2RV gglenz
&9 Eute]e] RS BRI Eagle]l pESRS)
= ALeg 254,

28R Fd3Felst S 98 B
o BfiEo) d& AL AT BahdE
terpenoids Foll= MY #FHololvt TEMWME
o] A& Sl Far glct.

SuFTele] HtES ESREERS £ 29 o
FHE SemAel] IS 20~23% WAEA BiE
ol AAgle] fatffgol 1‘3—3}71] EEBRSll T,

2y 4359 S8 F9 BRES £ 3
3} gro] HiERMC] ZR7E Ak, A Yoland
Y Fge)e Fdo] Ad A WUgke
v sl e g4 25.61%, 22.26%

P

7 .
e
o4

olglan thunbergii ~ P virginiana®l A ¥
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Table 1. Number of seized adults after release of pine gall midge in pine species

Numbers of seized adults

Species - Total
5/28 6/2 6/5
P. densiflora 6 11 5 22
P. thunbergii 5 9 9 23
P. densiflora = P. thunbergii 8 5 6 19
P. thunbergti < P. virginiana 4 7 11 22
P. virginiana 8 12 7 27
Table 2. Oviposition rate of pine gall midge in five pine species (Unit : %)

Species . P. densiflora .. P.thunbergii o
Replication T P.densiflora P.thunbergii P.thunbergii P.virginiana P.virginiana

I 23.00 22.12 20.52 15.72 20.75
I 22.17 15.78 19.32 25.32 23.12
m 24.57 20.38 24.12 20.15 20.58
Total 69.74 58.28 63.96 61.19 64.45
Mean 23.25 19.45 21.32 20.40 21.48

Table 3. Rate of gall formation by pine gall midge in five pine species (Unit :© %)

ies . P.densiflora .. P. thunbergii o
Replicationsgec S P.densiflora < P thm{: bergii P thunbergii P. virgz'nfana P. virginiana
I 20.31 23.42 23.54 9.30 0
1 27.20 20.12 18.91 5.17 ¢
m 29.32 25.38 24.34 12.28 0
Total 76.83 68.92 66.79 26.75 0
Mean 25.61 22.97 22.26 8.92 (
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v Rafgell ofsl &9 Euie] i £HRS &
49} zho] HHfERCE EE/} ¢lx HEES AW
Kel fAEI ZAAE ZR glo]l o] vjs
s}sich,

o2 Fol M BAE Y terpencids?l ¥
EWEo Y Mise &£UdE9E H#Ee ®iEl:
A T ¥w How FuE

1}. Phenolic compounds®} chitinaseel] €
g Gh@e EFE
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Table 4. Survival rate on larvae of pine gall midge larvae by volatiliged compound and resin from

shoot of pine species (Unit : %)
~___Species . P, densiflora .. L. Control
Replicﬁ)n\ P.densiflora % P. thunbergii P.thunbergit  P.virginiana (0.9% Sodi. Chlor-@?;}f
I 43.3 53.3 53.3 50.0 39.8
i} 46.7 53.5 50.0 56.7 46.7
m 46.7 60.0 50.0 53.3 50.0
Total 136.7 166.8 153.3 160.0 136.5
Mean 45.6 55.6 51.1 53.3 45.5

Table 5. Survival rate of pine gall midge larvae by phenolic compound, chitinase and an extract from

P. densiflova and P. virginiana (Unit : %)

- Treatment Extract from salicylic acid chitinase gallic acid

Replication P. densiflora  P. virginiana (250 ppm) (250ppm) (250 ppm)
1 40.0 10.0 6.6 13.3 50.0
I 50.0 10.0 10.0 13.3 43.3
m 43.3 13.3 6.6 16.7 36.7
Total 133.2 33.3 23.2 43.3 130.0
Mean 4.4 11.1 7.7 14.4 43.3
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