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Abstract; Ash contents, ash free caloric values and carbon contents of different organs from fifteen species of dominant
trees in Xiaoxing'anling forest region were studied by burned quickly to ashes method, measured caloric values method and
absorbed CO, method respectively. The sampling site was located in the south of Xiaoxing'anling Forest Region (128°47’
32" E, 47°13'10" N). These fifteen species of dominant trees were Pinus koraiensis, Larix gmelinii, Picea jezoensis, Abies
nephrolepis, Taxus cuspidate, Quercus mongolica, Betula platyphylla, Betula costata, Tilia amurensis, Phellodendron
amurense, Fraxinus mandshurica, Juglans mandshurica, Populus davidiana, Acer mono and Ulmus propinqua. Results
showed that ash contents were in the range of 0.60% —1.28% for leaves, 1.00% —2.98% for branch, 0.16% —1.22%
for trunk, and 2.15% — 6.36% for bark. They decreased in the order of bark, branch, leaves and trunk for all fifteen

species of trees, and differences of ash contents were significant among different organs of fifteen species of trees by # test
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(p < 0.01). Average ash contents of fifteen species of trees decreased in the order of U. propinqua, P. davidiana, Q.
mongolica, T. amurensis, P. amurense, B. costata, F. mandshurica, P. jezoensis, A. mono, J. mandshurica, P.
koraiensis, A. nephrolepis, T. cuspidate, L. gmelinii and B. platyphylla. Ash free caloric values were in the range of
20. 85 —22.85 kJ/g for leaves, 19.92 —21.95 k]J/g for branch, 19.66 —21.98 kJ/g for trunk, 18.58 —21.74 k]J/g for
bark, and decreased in the order of leaves, branch, trunk and bark for fifteen species of trees, and differences of ash free
caloric values were significant among different organs of fifteen species of trees by ¢ test (p < 0.01). Average ash free
caloric values of fifteen species of trees decreased in the order of L. gmelinii, P. koraiensis, T. cuspidate, P. jezoensis, J.
mandshurica, A. nephrolepis, P. davidiana, A. mono, B. platyphylla, P. amurense, F. mandshurica, T. amurensis, Q.
mongolica, B. costata and U. propinqua. Carbon contents were in the range of 43.11% —45.08% for leaves, 44.31% —
46.06% for branch, 46.30% — 47.46% for trunk, 44.31% — 45.46% for bark, and decreased in the order of trunk,
branch, bark and leaves for fifteen species of trees, and differences of carbon contents were significant among different
organs of fifteen species of trees by ¢ test (p < 0.01). Average carbon contents of fifteen species of trees decreased in the
order of L. gmelinii, A. nephrolepis, P. jezoensis, P. koraiensis, P. amurense, T. cuspidate, T. amurensis, P.
davidiana, B. platyphylla, B. costata, F. mandshurica, J. mandshurica, A. mono, Q. mongolica and U. propinqua.
Average ash contents of the conifer trees were lower than the broadleaf trees, and average ash free caloric values and average

carbon contents of conifer trees were higher than those of broadleaf trees.

Key Words: Xiaoxing’anling; dominant trees; ash contents; ash free caloric values; carbon contents
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mono ) ,FHi ( Ulmus propinqua)
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Table 1 Ash contents of 15 species of trees

g R R JR4yEH Ash contents( % )

No. Species of trees H Leaves A% Branch F Trunk J Bark -4 Average
1 21K P. koraiensis 0.65 +0.01 ¢ 2.27£0.05 b 0.32£0.004 d 3.22+0.10 a 1.61
2 Y HHA L. gmelinii 0.72 £0.01 ¢ 1.52+£0.02 b 0.36 £0.008 d 2.42+0.05 a 1.25
3 g = A2 P. jezoensis 0.78 £0.02¢ 2.37+£0.03 b 0.45 £0.009 d 2.93+0.07 a 1.63
4 RYSK A. nephrolepis 0.64 £0.01 c 2.01+0.02 b 0.23 £0.003 d 2.57 £0.06 a 1.36
5 K T. cuspidata 0.76 £0.01 ¢ 1.81+£0.03 b 0.35+£0.008 d 2.15+0.05 a 1.27
6 Sk Q. mongolica 0.65 +0.02 ¢ 2.41£0.05 b 0.20 £0.003 d 4.80+0.11 a 2.01
7 Fi#E B. platyphylla 0.60 +0.01 ¢ 1.00 £0.01 b 0.16 £0.004 d 2.33+0.05 a 1.02
8 WAHE B. costata 0.69 £0.01 ¢ 1.78 £0.01 b 0.26 £0.006 d 4.04 £0.08 a 1.69
9 4B T. amurensis 0.76 £0.02 c 2.98+0.04 b 0.48 £0.010 d 3.22+0.07 a 1.86
10 HWEE P. amurense 0.68 +0.01 ¢ 2.37+£0.03 b 0.24 £0.004 d 4.04 £0.09 a 1.83
11 Kl F. mandshurica 0.79 £0.02 ¢ 2.14+0.04 b 0.33 £0.007 d 3.32+0.06 a 1.64
12 WBkMK J. mandshurica 0.80 +0.01 ¢ 2.32+0.02 b 0.45 £0.008 d 2.88 +0.08 a 1.61
13 1% P. ussuriensis 0.70 £0.01 ¢ 2.48 £0.05 b 0.31 £0.006 d 6.33 +0.15 a 2.45
14 TP A. mono 0.83 +0.02 c 1.44+£0.02 b 0.35+0.004 d 3.85+0.11 a 1.62
15 #HH U. propinqua 1.28 +0.03 ¢ 2.14£0.03 b 1.22£0.02 d 6.36 +0.17 a 2.75

FHBHR N 10 MEEA I HEIME + F5UEZ The values in the table were given as Mean £SD (n = 10) ; Ff}a, b, ¢, d FRZEF BEFW (¢t K5,p
< 0.01) Different letters(a,b,c,d) showed the significant difference levels by ¢ test (p < 0.01)

H 1 ATRAE 15 Ff EZRAOA R E KRS & 8 (REH0) 4R 0.60% ~1.28% 4 1.00%
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B B T AR E KD &R (RESB) RAREZER(n = 10,0 5% ,p < 0.01),
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Table 2 Ash free caloric value of 15 species of trees

e WP FEIKS A Ash free caloric value(kJ-g~!)

No. Species of trees H Leaves A% Branch F Trunk J Bark -4 Average
1 L4 P. koraiensis 22.50+0.38 a 21.93£0.36 b 21.61 £0.20 ¢ 21.47 £0.45d 21.88
2 My L. gmelinii 22.85+0.35 a 21.95+0.32 b 21.88+0.22 b 21.74 +0.40 b 22.10
3 i 742 P. jezoensis 22.35+0.37 a 21.94+£0.33 b 21.37 +0.18 ¢ 20.90 +0.42 d 21.64
4 REAZ A. nephrolepis 21.97 £0.37 a 21.66 £0.35 b 20.99 £0.20 ¢ 20.40 +0.38 d 21.25
5 2K T. cuspidata 22.62 +0.35 a 21.94+£0.37 b 21.71 £0.21 ¢ 21.26 +0.41 d 21.88
6 S h Bk Q. mongolica 21.38+0.32 a 20.73 £0.36 b 19.81 +0.18 ¢ 19.59 +0.39 d 20.37
7 K B. platyphylla 21.59 £0.35 a 20.94 +0.38 b 20.49 £0.22 ¢ 20.88 +0.38 b 20.97
8 HHE B. costata 20.89 +0.36 a 19.92+0.35 b 19.66 +0.19 ¢ 19.59 £0.40 ¢ 20.01
9 BB T. amurensis 21.51+0.35 a 20.71£0.33 b 20.19 +0.18 ¢ 19.32 +0.41d 20.43
10 FEBE P. amurense 21.69 £0.36 a 20.77 £0.35 b 20.53 £0.24 ¢ 20.49 £0.40 ¢ 20.87
11 JKHA F. mandshurica 21.68 £0.30 a 20.94 +0.36 b 20.79 £0.22 b 19.60 £0.42 ¢ 20.75
12 ARk J. mandshurica 21.98 +0.33 a 21.52+£0.34 b 20.95 +0.20 ¢ 20.88 +0.43 ¢ 21.33
13 11#% P. ussuriensis 21.85+0.34 a 21.38+0.35 b 20.71 £0.16 ¢ 20.54 +0.46 d 21.12
14 FLFHAW A, mono 21.62+0.33 a 20.96 +0.35 b 20.58 +0.19 ¢ 20.94 +0.40 b 21.02
15 ##i U. propinqua 20.85+0.43 a 20.48 £0.45 b 19.90 +0.41 ¢ 18.58 +0.48 d 19.95

FHBAR N 10 MEEAKEME + U2 The values in the table were given as Mean +SD (n = 10) ;5% #}k a, b, ¢, d FREF B EM(: KL,
p < 0.01) Different letters(a,b,c,d) showed the significant difference levels by ¢ test (p < 0.01)

Hi1Z 2 AT LA i, 15 Fb 32 BRI [R]85 B 40 25K 20 30 E - A 20,85 ~22.85 kJ-g ™' AL 19.92 ~
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YRR AL T 8 B2 (AR T AR B 25 IR BB T T AR B I 2K PuE R A B A B
¥R (n = 10,0485 ,p < 0.01) (FEHHIBAL AT FW LK PETBEER) o
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Table 3 Carbon contents of 15 species of trees

g M R & & Carbon contents( % )

No. Species of trees - Leaves A% Branch F Trunk Jz Bark ) Average
1 ZTH5 P. koraiensis 44.51 +0.40d 45.99 +0.45 b 47.16 £0.40 a 45.01 £0.53 ¢ 45.66
2 Y HHA L. gmelinii 45.08 +0.38 ¢ 45.73+0.39 b 47.22 +0.39 a 45.17 £0.55 ¢ 45.80
3 g = A2 P. jezoensis 44.40 +0.36 d 46.05+0.44 b 47.19 £0.37 a 45.05 +0.58 ¢ 45.67
4 RYSK A. nephrolepis 44.23 £0.35d 46.06 +0.41 b 47.08 +0.36 a 45.49 £0.52 ¢ 45.71
5 K T. cuspidata 44.08 £0.37 d 46.06 +0.42 b 46.82 +0.35 a 45.05+0.50 ¢ 45.50
6 Bk Q. mongolica 43.11+£0.33d 44.90 +0.40 b 47.06 £0.35 a 44.31+0.57 ¢ 44.84
7 Fi#E B. platyphylla 43.81 +£0.35d 45.54+0.41 b 47.46 +0.34 a 44.72 £0.50 ¢ 45.38
8 HHE B. costata 44.10+0.33d 45.52+0.42 b 47.08 +0.38 a 44.58 £0.51 ¢ 45.32
9 AR T. amurensis 44.24 £0.34 d 45.34+0.41 b 47.30+0.33 a 44.85+0.54 ¢ 45.43
10 HEE P. amurense 44.50 £0.35 ¢ 46.03+0.41 b 47.22+0.34 a 44.55+£0.55 ¢ 45.57
11 JK M) F. mandshurica 44.47 +0.32 ¢ 45.57+0.39 b 45.92 +0.35 a 45.46 +0.56 b 45.35
12 Bk J. mandshurica 44.55+0.36 ¢ 45.21+0.37 b 46.78 +0.33 a 44.69 £0.57 ¢ 45.30
13 1145 P. ussuriensis 44.69 £0.32 d 45.53+0.35b 46.56 +0.32 a 44.95+£0.50 ¢ 45.43
14 T A. mono 44.56 +0.34 ¢ 44.90 +0.40 b 46.44 +0.34 a 44.81 +0.48 b 45.17
15 ##i U. propinqua 44.10+0.40 ¢ 44.31+£0.45 ¢ 46.30 +0.38 a 44.58 +0.60 b 44.82

TP R 10 MEEARTEIE £ FrUEZE  The values in the table were given as Mean +SD (n = 10) ;5%#}a, b, ¢, d F/RZEF B FHM: (1 KL,
p < 0.01) Different letters(a,b,c,d) showed the significant difference levels by ¢ test (p < 0.01)

HERIAUEFEH, 15 HMEENMARSZE MRS E(RESH) I Wit 43.11% ~45. 08% , B %
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