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Breeding of Varieties of Pines Resistant to Pinc Gall Midge. (Thecodiplosis
Japonensis Uchida et Inouye) ([ )*!

—S8easonal Variation of Needle Monoterpene Composition in Resistant Pinus thunbergii.—

C.S. Kim*?, S.H. Hong*?, ].B. Ryu*?, C. Choi*?, J.S. Kim**

Employing 7-15 resistant and 8-15 susceptible Japancse black pine (Pinus thunbergii Parl.) trees
to pine gall midge (Thecodiplosis japonensis Uchida ¢t Inouye) as samples, ncedle monoterpenes
were analysed by GLC in January and June, and observation was made on the oviposition preference.
Following results were obtained.

1. In January, the resistant trees showed higher contents of myrcene, limonene, B-phellandrene
and terpinolene but lower contents of a-and g-pinene and camphene compared to the susceptible
trees. But in June, a-pinene, camphene, limonene, f-phellandrene and terpinolene were higher and
the content of g-pinene and myrcene were lower in the resistant trees than the susceptible trees.

2. The content of limonene was higher by the 6.8 percent and the content of j-pinene was
lower by the 9.2 percent in the resistant trees than in the susceptible trees in June.

3. No preference for oviposition was found between resistant and susceptible trees. But in the
resistant trees gall formation rate was quite lower than the susceptible trees. It was considered, therc-
fere, that limonene and f-pinene content in the ncedle might be used as an indicator of the

resistant Japanese black pine to the pine gall midge regardless of season.
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Detector: FID, carrier gas: Ny (60ml/min.).

Fuel gas: Hy (45ml/min.) air (0.9%kg/cm?).
150°C.

10ml¥ microsyr-

Injection temp.:

‘Column Packing:

1. O.D.P.N. column; ¢ 3mm x262cm U-shaped S.S.,
5%, O0.D.P.N. on chrom. GA/W (60/80 mesh),
Temp.; 60°C.

Table 1. Monoterpene composition in the needle of Pinus thunbergzz in January.
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52 myrcene, limonene, §-phellandrene=} terpinolene

olm, K¥tz WATHE KHFS a-pinene, camphenest
B-pinenee] o},
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& KA L a-pinene, camphene, limonene, j-phellan-
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Component Tree Mean Range i‘?&%ﬁ;g Coszf&f;i?;n(’f T-value

a-pinene Resistant 15.2% 5.2—21.6% 2.65 0.17 2. 229*
Susceptible 19.8 13.0—29.8 5.63 0.28

Camphene Resistant 0.7 0.1— 1.8 0.57 0.81 1.437
Susceptible 1.2 0.1— 2.7 0.90 0.75

B-pinene Resistant 51.0 41.8—63.1 7.91 0.15 2.818*
Susceptible 60.8 48. 6—71.3 7.21 0.12 ’

Myrcene Resistant 3.9 0.4—11.2 4.14 1.03 0.387
Susceptible 2.1 0.6— 3.4 0.98 0.47

Limonene Resistant 11.0 4.9-19.3 4.35 0.39 1.816
Susceptible 7.6 1.2—15.5 4.19 0.55

B-phellandrene Resistant 8.7 5.8—13.3 2.82 0.32 2.711
Susceptible 5.1 1.9—12.6 3.30 0.65

Terpinolene Resistant 10.3 2.9—24.8 6.96 0.68 3.307%*
Susceptible 3.1 0.1— 8.1 3.14 0.98

*, **: Gignificant at 5 and 1% level, respectively.
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Table 2. Monoterpene composition in the needle of Pinus thunbergii in June.

Component Tree Mean Range ‘jsetér;?f‘c:’s Co:gf;fﬁ)tn of T-value
a-pinene Resistant 19.9% 16.7—28.0% 4.03 0.20 0.600
Susceptible 18.7 13.8—25.5 4.09 0.22
Camphene Resistant 0.4 0.1— 1.2 0.37 1.23 0.948
Susceptible 0.2 0.1— 0.5 0.35 1.75
B-pinene Resistant 23.2 12.3—43.0 11.12 0.48 1.548
Susceptible 32.4 14.4—44.0 11.70 0.36
Myrcene Resistant 4.7 2.5~5.9 1.06 0.23 0.622
Susceptible 7.5 1.7—21.9 2.06 0.28
Limonene Resistant 21.6 18.5—26.8 2.88 0.13 2. 880**
Susceptible 14.8 6.8—24.0 5. 66 0.38
B-phellandrene Resistant 28.2 15.0—44.3 11.01 0.39 0. 547
Susceptibie 25.2 10.4—41.1 10.29 0.41
Terpirolene Resistant 2.0 0.1— 6.7 2.34 1.17 0.614
Susceptible 1.2 0 1— 4 0 1. 35 1. 10
o ngmﬁcant at 1 level.
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Table 3. Oviposition rate in resistant and susceptible Pinus thunbergii.

Standard Coefficient of

Tree Rate Range deviation variation

T-value

Resistant 52. 3 19.0—90.0% 20. 4 0.39 1.541
Susceptible 62.9 23.0—86.0 17. 1 0.27
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Table 4. Gall-formation rate in resistant and susceptible Pinus thunbergii.

. Standard Coefficient ;f » 3
- Tree Rate Range devxatlon var1at10n T-value
Resistant 11.3% 0.0—25.6% 7.2 064 20.856%
Susceptible 83.0 51.3—94.1 11.2 0.14
** : Significant at 1% level.
Table 5. Number of larva per gall.
‘ Number of i ) g ) Sitarilcia;d S Coefﬁélentof R ) 7;_777 o
Tree larvae Range deviation variation T-value
Resistant 3.0 1.8—4.7% 0.929 0.33 5. 922%*
Susceptlble 4.7 3.8—5.3 0.533 0.11 o
: Significant at 1% level
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