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Biochemical Substances from Normal Needles and Infested Needles Attacked
by Thecodiplosis japonensis in Pinus densiflora, Pinus thunbergii and Pinus
rigida®'

Sang Urk Han*Z?: Don Koo Lee*?- Sang Keun Chon*3

Monoterpenes, phenolic substances, growth substances and total nitrogen from normal needles and infested
needles attacked by Thecodiplosis japonensis were compared for Pinus densiflora, Pinus thunbergii  and
Pinus rigida.

The results obtained in this study were as follows:

1. Major monoterpene components in P. densiflora needles were S-phellandrene, e-pinene and those in P.
rigida needles were A-pinene and e-pinene. In P. rigida resistant to this insect, infested needles showed
higher a-pinene, f-pinene and myrcene but lower camphene, limonene and A-phellandrene than normal
needles.

2. Orcinol, catechol, ferulic acid, salicylic acid and five unknowns were detected in P. rigida needles
whereas orcinol, catechol, ferulic acid and four unknowns in P. densiflora needles.

3. Tryptophan, a precursor of IAA, was detected in larvae and also in gall tissdes of both P.densiflora
and P. thunbergii needles. This fact shows that growth substances may involve in gall formation by
Thecodiplosis japonensis.

4. Total nitrogen contents per unit needle weight were neither significantly different between P.densiflora

and P. rigida, nor between normal and infested needles.
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Tab. 1. Sample trees used in this study
No of Tree Infestation Length of Length of
Species Sample Height D.B.H normal infested
tree age rate needle needle
P.densiflora 2 20 5.4m 16. 5cm 57.12% 9, 18m 3.30cm
P. rigida 2 20 6.9 10. 8 55.77 10. 15 4.09
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Tab. 2. The composition of monoterpenes in normal and in fested needles of P. densiflora

Component Needles Mean (%) Range (%)
) normal needles 33.33 £ 2.75 30.05 ~ 36. 17
a— pinene .
infested needles 34.71 £ 2.15 31.42~37.36
c h normal needles 2.64 £1.02 1.25~ 3.72
amphene infested needles 1.76 + 0.26 1.33~ 1.99
8 pi normal needles 9.66 £ 1.51 7.17 ~11.17
pmene infested needles 13.19 + 1.01 11.81 ~ 14. 26
A normal needles t -
2 T carene infested needles — -
v rormal needles 12.03 £ 3.77 8.10 ~ 16.49
Jreene infested needles 12.07 +2.95 9. 07 ~ 15. 80
Li normal needles 2.89 +0.26 2.39~ 3.17
fmonene infested needles 1.42 + 0.30 1.10 ~ 1.83
8 - phelland normal needles 37.85 * 2.50 33.78 ~39.9%
phellandrene infested needles 36.85 + 1.32 34.71~38.74
normal needles 1.60 £ 1.60 t ~ 4.26
Terpinolene .
infested needles - -

t indicates trace
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Tab. 3.The composition of monoterpenes in normal and infested needles of P. rigida

Component Needles ‘Mean (%) Range (%)

normal needles 22.58+8.40 14.07~31.58
o — pinene

infested needles 23.38+9.55 13.66~34.09

normal needles 2.55+1.49 0.45~ 4.19
Camphene

infested needles, 1.53:£0.65 0.51~ 2.27

normal needles 51. 702 .47 48.92~54. 56
/3~ pinene

infested needles 52.59:+2.33 49. 01~54. 87

normal needles 14.17-£5.90 8.36~21. 41
Myrcene

infested needles 15. 58-+7.46 6.36~24. 10

normal needles 1.2940.22 1.05~ 1.55
LLimonene

infested needles t -

normal needles 7.72+1.62 5.88~ 9.42
/23— phellandrene

infested needles 6.92+1.08 5.45~ 8.16
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Fig. 1.Chromatograms of monoterpenes by tree species
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Fig. 2.One-dimensional chromatograms of ether-soluble phenolics of P.densiflora
and P. rigida needles
(1.2.3.4.5.6. and 7 in phenolic standards indicate pyrogallol, caffeic acid,
orcinol, catechol, p-hydroxybenzonic acid. ferulic acid, and salicylic acid.respectively)
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Fig. 3. Chromatograms for extracts from larvae and gall tissues after spraying with ninhydrin (G and

L stand for gall tissues and larvae, respectively)
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Table 4. Total nitrogen contents in normal and

infested needles of P.densiflora and

P.rigida
Species Needles Content
P. densiflora normal needles 1.65(%)
infested needles 1.62
P. rigida normal needles 1.58
infested needles 1.60
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