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. ( Picea schrenkiana)
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1o-n aster melanocarpus) . ( Berberis heteropoda B.
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raea hypericifolia) . ( Juniperus pseudosabina) .
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da) ( Geranium ro-
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Tab. 1 Brief information of study area
Geographic Average air Altitude limits of Average Frost free
Study area Site Soil type
coordinates temperature forest distribution precipitation period
E80°48” - 80°57°
14 3.5C 1650m - 2800 m 720. 5mm 120 d
West Zhaosu forest farm N42°41 —42°44~
E87°07 —87°28°
4.0 C 1800m - 2800 m 572.7 mm 140d
Middle Nanshan forest farm N43°14° -43°26"
E93°37° -93°41 512. 4mm
) 2C 2100m —2800 m 156 d
East Hami forest farm ( ) N43°97 -43°13
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Tab. 2 General site conditions at the five different age plantations

cm

Mean DBH ( cm)

m /400m”

Mean height ( m) Stand density ( tress/400m?)

Forest stands

West Middle East West Middle East West Middle East
Juvenile 12.94 11.7 12.65 11.19 11.87 10. 69 80 84 75
Medium 22.6 17.6 17.1 18.34 14.27 11.93 38 80 50
Near mature 28.77 22.83 16.84 19.54 15.13 13.02 17 63 42
Mature 51.58 41.77 22.44 23.58 16.63 16.6 11 24 33
Over mature 65.91 58.43 21.75 32.31 17.53 16.79 11 14 40
1.3 50 1
45 B40-60cm  B20-40cm  B0-20cm
i S0CD, 1 5w
o §A 35
SOCD, =C, xD, xE, x(1-6G,) /100 (1) g 30
Socp,  k (kg/m?) i 55 -
c, i (g/k)) &5 s
D, l (glem’) E, i % 10
(cm) G, i 2 mm o
(%) i RILFEHE West I%UJEP%B Middle RIIFREE East
k 1
2 ° Fig. 1 Three different soil organic carbon density
SOCD, =3, SOCD. =3'_, C. xD. xE, x(1-G,) /100
(2) 11.33.22.16 +5.88 kg/m’. SOCD
1.4 . (P <0.05) \
Excel 2003 SPSS 17.0 . (P>0.05) .
LSD 0 -
o 60 cm 30.77 =
13. 46 kg/m’.
2 :0-20 cm  19.21 £9.06 kg/m*; 20 —40 c¢m
6.97 £5.75 kg/m>; 40 —60 cm  4.58 +3.45 kg/
2.1 m’; (0 -20 cm)
62.43%; (40 — 60 cm)
( Do 37.57% o
©20.91 +13.53 4.86 +3.27
3.83 +2.53 kg/m’; :20. 38 +4.50 .
12.83 +5.63 7.33 +3.91 kg/m’; 2.2
16.33 +6.41 3.23 £2.21 2.59 +1.72;
(0 -20 cm) 3,
(20 =40 cm) (40 - 60 cm)
° (0 -20 cm)
0 -60 cm ~ (20 -40 cm) (40 - 60 cm)
. SOCD ©29.61 +14.94.40.54 =+ (P <0.05) .
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Tab.3  Picea schrenkiana forest SOCD changes with age

SOCD

Study area Profile depth Juvenile Medium Near mature Mature Over mature
0 -20cm 12.68 26.19a  19.87+7.93a  22.99 +14.74a  16.32+3.87a  32.71 £24.44a

20 —40cm 5.60 £4.20a 4.74 £1.58a 7.51 £5.63a 3.31£1.31a 3.16 £1.50a

West 40 - 60cm 1.87 £0.27a 3.88 +3.33a 5.62+1.31a 3.70 +3.41a 4.10 £3.07a
whole 20.14 +4.17a  28.49£4.98a  36.11+5.91a  23.334.76a  39.97 +12.19a

0 -20cm 17.89 3.31a  23.87+7.03a  17.46 +4.82a  21.26 +3.47a  21.44x1.62a

20 —40cm 12.46 +3.74a  13.53£9.21a  11.51 £8.09a  10.56 +3.42a  16.08 +4.35a

Middle 40 - 60cm 7.64 £1.99a 9.16 £5.91a 5.69 £1.96a 3.91+£2.12a 10.23 +4.50a
whole 37.99 £2.8la  46.56 +5.54a  34.66 +4.6la  35.74+3.86a  47.75 +4.00a

0 -20cm 15.46+2.98a  19.02+1.56a  13.03 +6.96a  14.93+10.86a  19.23 +8.12a

20 —40cm 2.70 +1.16a 4.30 +1.05a 1.58 +0.58a 5.35+4.08b  2.23 £0.45ab

East 40 - 60cm 5.01 £2.46a 2.36 £1.67b 1.98 £0.49h 1.71 +0.36b 1.89 +0.35b
whole 23.18 +4.10a  25.68 £5.22a  16.59 +4.29a  22.00+5.4la  23.35£6.92a

0 -20cm 15.34 +4.43a  20.92£5.80a  17.83+9.53a  17.50 £6.68a  24.46 +14.34h

20 —40cm 6.92 £5.20a 7.53 £6.51a 6.86 +6.57a 6.41 £4.24a 7.16 £7.09a

Mean 40 - 60cm 4.84 £2.96a 5.13 +4.66a 4.43 £2.20a 3.11 £2.27a 5.41 £4.63a
whole 27.10+9.81a  33.58 £14.53a  29.12+15.77a  27.02%7.62a  37.02 +17.19a

(P <0.05)
20 —40 cm 30.77 £13. 46 kg/m’
« 40 —60 cm (29.40 +7.30 kg/m?) "
. (19.60 £4.93 kg/m*) “ .
N 0 -60 cm N °

+4.29 kg/m’

3.1

<)

(20.14 £4.17 kg/m*)
(39.97 +12.19 kg/m’) ;

34.66 +4. 61 kg/m’
47.75 +4.00 kg/m’;

16. 59

25.68 +5.22 kg/m’.

127.10 +
9.81 33.58 +14.53 29.12 £15.77 27.02 +7.62
37.02 +17.19 kg/m’.

3.2

20

0-10 cm

21-23

24

o

0-60 cm

70. 63% 50.28% 73.71%

25 -27



304 35

4

Tab.4  Analysis of the whole source of variation in forest soil organic carbon density of the Tianshan

F Siq.

Parameter Source of variation df SS MS
2 284.831 142.416 12.89%4 0. 000
4 77.184 19.296 1.747 0.161
2 1846.700 923.350 83.599 0.000
36 397.621 11.045
45 7340. 042

41-42
28 -29 37
43
30-31 42 44
332
( 4
(P<0.01) 3.4
. 0-60 cm
33-35
3.3
%6-37 . : ( References)
38 -39 1 SEDJO R A. The carbon cycle and global forest ecosystem J .
Water Air & Soil Pollution 1993 70( 1 —4) :295 -307
2 DIXON R K BROWN S HOUGHTON P A. Carbon pools and flux
N N of global forest ecosystem J . Science 1994 263: 185 -190
° 3 JOBBAGY E G JACKSON R B. The vertical distribution of soil or—

ganic carbon and its relation to climate and vegetation J . Ecologi—
cal Applications 2002 10(2) :423 -436

4 YANGYS GUOJF CHENG H et al. Effects of forest conversion
on soil labile organic carbon fractions and aggregate stability in sub—
tropical China J . Plant and Seil 2009 323(1/2) :153 -162
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Spatial Variation of the Density of SOC of Picea Schrenkiana Forest
and Relationships with Forest Development

WANG Huijie' > CHANG Shunli'"  ZHANG Yutao’ LI Xiang' HAN Yanliang’

(1. Key Laboratory of Oasis Ecology College of Resource and Environment Science Xinjiang University Urumgqi 830046 China;
2. General Mongolian autonomous prefecture of the environmental protection agency Kuala 841000 China;

3. Institute of Forest Ecology Xinjiang Academy of Forestry Urumgi 830063 China)

Abstract: There is a distinguish spatial variation in composition and structure of forest soil which is one of the
main factors leading to the uncertainty of estimation of soil organic carbon pools in forest. Additional forest stages
may also be one of the important factors affecting the forest soil organic carbon pool estimation uncertainty. Soil
samples were collected from a series of plots which set by forest ages of Picea schrenkiana forest on north slope of
west middle and east areas of Tianshan Montains. We tried to discuss the spatial variation of the density of SOC of
Picea schrenkiana forest and attempted to analyze the reason why the spatial variation was presented from the per—
spective of forest development. The results showed that: (1) The average total soil organic density of standard pro—
file at the depth O to 60 ¢cm in Tianshan forest was 30.77 +13.46 kg/m’ and the distribution of the total SOC den—
sity of three areas of Tianshan Montains was middle area > west area > east area. In addition there was a significant
difference between east area and west areas (p <0.05); (2) The SOC density at a depth of 0 =60 cm standard
soil profile mainly presented a decreasing trend with increasing of profile depth. It had obvious surface assembly
that the SOC density of surface soil (0 —20 cm) accounted for 64. 87% of the total profile SOC and maintained
significant difference between surface’ s and SOC of two soil layers (20 =40 cm 40 - 60 cm) . (3) With a in-
crease of the age plantation density of SOC presented a bimodal curve as the forest age increased whose peaks ap—
peared at middle-aged forest and at over-mature forest the order of SOC density of different age plantation was: o—
ver mature( 37.02 +17. 19 kg/m’) > medium( 33. 58 + 14. 53 kg/m’) > near mature( 29. 12 +15.77 kg/m’) >
mature( 27.02 +7.62 kg/m’) >juvenile( 27.10 £9.81 kg/m’) no significant difference among all age plantation
SOC. It indicated that SOC reserve of the north of Tianshan Mountains remained stable as a whole. By multifactor
analysis of variance it showed that the spatial differentiation of SOC density mainly was affected by the location and
soil conditions while the influence of forest age on SOC density was not significant. This research can provide a da-
ta reference for the estimation of Tianshan forest SOC reserves at the same time provide important theoretical basis

for more in-depth understanding of Tianshan forest SOC distribution and influencing factors.

Key words: soil organic carbon density; spatial variation; age plantations, picea Schrenkiana; Tianshan

Mountains



