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In order to investigate the compositions and the emission rates of monoterpenes emitted from coniferous trees,
those from Larix leptoleis (Sieb. et Zucc.) Gordon were measured. In spring and summer, the major mono-
terpenes were a-terpinene, a-pinene, myrcene; however, a-pinene and a-terpinene were most abundant in fall.
The total mean monoterpene emission rates were 0.455 (pgClgdw/hr) during the whole period. The higher mono-
terpene emission rates were found in fall compared to those in spring and summer. In addition, the slopes (B
value) between emission rate and temperature were two times lower in fall than those in spring and summer. It
was also found that Larix leptoleis (Sieb. et Zucc.) Gordon had lower monoterpene emission rates than P. densi-
flora and P. rigida.
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Table 1. Details of Coniferous Trees investigated
. . Period No. of samples Temperature
S@m@ Region Season (yy.mm.dd) m (C)
Larix Spring 03.05.14 ~ 03.07.17 23 21 ~ 37
leptoleis Worak Mt. Summer 03.08.12 ~ 03.08.26 23 19 ~ 3H4
Fall 03.09.30 ~ 03.10.04 23 10 ~ 30
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Fig. 1. Seasonal variation of monoterpene compositions.

Table 2. Composition of monoterpene compounds from
Larix Leptolepes

Composition (%)

Compounds Spring Summer Fall

(n=23) (n=23) (n=23)
a-pinene 259+ 7.8 | 41.4+124 | 39.9+138
camphene 46+ 37 39+ 23 6.1+ 48
B-pinene 87t 6.3 26+ 32 | 46106
myrcene 165+155 | 13.3+ 3.1 | 166+ 6.7
a-terpinene 34.7£165 | 332173 | 181+ 86
d-limonene 2.9+ 3.0 1.1+ 13 | 43+ 38
B-phellandrene | 6.0+ 45 | 27+ 18 | 86+ 53
¥-terpinene 0.7+ 3.1 1.8+ 2.6 18+ 23

Total Terpene 100 100 100
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Fig. 2. Emission rates of individual monoterpene,
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Fig. 3. Annual emission rates of monoterpene from Fig. 4. Seasonal emission rates of monoterpene from
Larix Leptolepes. Larix Leptolepes.

Table 3. Statistical relationship between terpene emission rate with temperature for Larix Leptolepes

BARAF X3H YHH
N r F# b Std Error  F#t a Std Error Fgt
Anvyear | 69 0161 1286 | 0.08 0.024 359 | -334 0.604 -553
Spring 23 0498 2081 | 0.141 0.031 456™ | -5.02 0.818 -6.14™
Summer | 23 0292 864" | 0.144 0.049 294" | -5.09 1.280 -398""
Fall 23 0103 2.42 0.065 0.042 155 | -242 0.987 -2.45°

7 p<0.001, 7 p<0.01, T p<0.05
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Table 4. ANOVA results on variations of total ter-
pene emission rates by season for Larix
leptoleis

F value P value d.f(F) d.f(E)
195 0.001 2 9

Note : ANOVA test, a-level = 5%, d.f. (F) = Degrees
of freedom for factors,
df. (E) = Degrees of freedom for errors.

Table 5. Comparison of Standard Emission Rates from Coniferous trees between this study and others

Researcher Trees B value (K™) ERs (ugC/gdw/hr)
Tingey et al Slash pine needles
(1980) (Pinus elliottii ) 0073 6.3
Janson Scots pine
(1993) (Pinus sylvestris) 0070 0772
Tanner and Zielinska Foothill pines
(1994) (Pinus sabiniana) 0074 0.560
V. Simon et al Maritime pine
(1994) (Pinus pinaster Ait.) 0045 0367
Kim Slash and Loblolly pine - -
(2001) (Pinus elliottii & Pinus taeda) 0.080 ~ 0229 1.410~2750
M. Komenda and R. Scots pine - -
Koppmann(2001) (Pinus sylvestris) 0.080 ~ 0.130 0.063~3.265
H. Hakola et al Norway Spruce
(2003) (Picea abies) 0110 0393
X Japanese Red Pine N _
Az (Pinus densiflora) 0.138 ~ 0.190 1703 ~ 1971
(2003) .
Pitch Pine (Pinus rigida) 0.042 ~ 0.062 0572 ~ 0.698
This research Japanese Larch (Larix leptolepis) 0.102 ~ 0.14 0.457~0.622
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