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SUMMARY

Resistant and susceptible pine (Pinus thunbergii, Parl) trees to pine gall midge (The-
codiplosis japonensis, Uchida et Inouye) were selected and monoterpene composition in
one year old branches, shoots and needles of both groups have been analysed by GLC.

The results are summarized as follows;

1. Monoterpene composition in either one year old branches or shoots were not affected
by their directions (North or South).

2. Major monoterpenes in one year old branches werea-pinene, §-pinene, myrcene, limo-
nene, f-phellandrene and terpinolene.

3. In addition to a-pinene, camphene, g-pinene, myrcene, A3-carene, limonene, S-phell-
andrene and terpinolene, several less volatile components which appear to be monote-
rpenes were also present in shoots and needles.

4. Compared with the susceptible pine, the resistant tree was found richer in limonene
composition.

5. p-Pinene composition in the resistant pine was less than that in the susceptible pine.

6. The difference in the composition of limonene or f-pinene between two groups of pine

trees was discussed in relation to the resistance to pine gall midge.
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Fig. 1. Chromatograms of monoterpenes in P. thunbergii
Column : SE-30 (temperature programmed. Peaks are a-pinene(1), camphene(2), g-pinen
e(3), myrcene(4), 43-carene(5), limonene(6), B-phellandrene(7), and terpinolene(8).
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Fig. 2. Chromatogram of 'monoterpenes in the needles of P. thunbergii



Table 1. The composition of monoterpenes in 1-year-old branch, shoot and needle of P. thunbergii

Monoterpene Composition (%)
Portion of tree - cam- - Hca- [ un- R B-phell- [ terpi-
ATPIRENE)  phene f-pimene] = ove | known [TYTCCRE [llmonene\andrene nolene
1-year-branch | 30.8 | trace | 20.6 [ 03 | 03 | 50| 85 | 330 | 0.4
shoot 19.3 trace | 17.3 0.3 0.8 6.8 10.5 43.2 0.5
needle 21.6 trace | 32.2 0 0 7.7 17.4 13.5 5.0
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Table 2. Monoterpene composition in the oleoresin of 1-year-old branch of
P. thunbergii as affected by direction*

Monoterpene composition (%)

Monoterpenes 1-year-old branch shoot ‘
North South North South

a-pinene 32.4 29.3 20.2 18.7
camphene trace trace trace ~ trace

B-pinene 20.5 20.8 17.8 16.7

AB-carene 0.2 0.3 : 0.3 0.4

unknown 0.2 0.3 0.8 : 0.8

myrcene ; 4.9 5.4 6.6 7.0

limonene 8.5 8.6 10.4 10.4

p-phellandrene 32.1 33.9 42.8 43.7

terpinolene 0.4 0.4 : 0.4 0.5

% North and South



“Table 3. Comparison of monoterpene composition. in the oleoresin of 1-year-old’
branch of pine gall midge resistant and susceptile trees.®

Monoterpene composition (%)
Tree i i hell | terpino-
va—pinenel fg:g !ﬂ—piqene c;r enelunknownl myrcenelhmonene gngr:ne llé)ne
resistant 28.7 trace | 17.9 0.5 0:2°| 57 9.7 35.9° 0.4
suséeptible 32.5 | trace | 234 | 0.1 | 03| 44 7.4 [ 3.1 04
3% P. thunbergii * average of duplicate analyses
Table 4. Comparison of monoterene composition in shoot and needle of piré..gall midge
resistant and susceptible trees*
‘Monoterpene composntxon (%)
Monoterpenes shoot needle
resistant ; susceptible ‘resistant’ susceptlble :
a-pinene 19.8 “19.1 21.2 22.0
camphene trace trace 2.6 1.8
p-pinene 14.9 19.7 28.6 3.8
M3-carene 0.5 0.1 0 0
unknown 0.8. 0.9 it 0
myrcene 7.3 6:2 8.1 w704
limonene 11.5 9.5 20.5 14.4
B-phellandrene 4.6 42.8 13.3 13.7
terpinolene 0.5 0.6 5.6 4.4

* P thunbergii

Table 5. Relative monoterpene composition between pine gall midge resistant and

susceptible P. thunbergii

Difference in Monoterpene composmon (/ )‘L
Portion of tree ) camp- 43 B phell terpin'b-
a- pmenel hen ’ﬁ pmene, carene |myrene lxmogenel andrene’ lene
1-year-old branch —3.8%| 0 |—55%| 04 | 13 2.3 | 5.8 0
shoot 0.7 | 0 |-—48| 04| 11 | 20% | 18 |—0.1
needle 0.8 0.8 | —7.2*% 0 0.7 6.1* | —0.4 1.2

+monoterpene in resistant tree subtracted by the composition in susceptible one:

*significant at 5 %ilevel by t-test.
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