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13.29 ~ 70.68 g/kg
>500 m
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[1-2] [6,9]
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250 m 250 ~
1500 m 5 (D
3
1
10 mx10 m)
1.1 S
(117°27" ~
117°51' E  27°33' ~ 27°54' N) 0~10 10~20 20~30 30~40cm
22 km 52 km 5
56 527 hm? ( 5 cm) 180
180
2158 m 2 mm
12~18C 82% ~ 85% 100 d GPS(Magellan
2 000 mm!'*' Explorist 610)
(Digitaria sanguinalis)
(Paederia scandens) (Houttuynia
cordata) (Ampelopsis aconitifolia)
(Cyperus difformis) (Dicranopteris linearis)
[15-16] (Blechnum japonica) (Liriope spicata)
(250 ~ 1 500 m) (Alpinia japonica) (Epimedium
sagittatum) (Osmunda japonica) (Maesa
Jjaponica) (Rhus chinensis) (Glochidion
1.2 puberum) W (Loropetalum chinense)
2016 5 6 (Smilaxg labra)

x1 HEHERER

(m) ( /hm*) (mg/kg) (mg/kg) (mg/kg)
1 250 ~ 500 3 2900 + 1 000 196.8 + 18.4 3.8+1.2 49.7+11.1
2 500 ~ 750 3 3300 + 800 299.7+22.0 2.4+0.6 63.9+54
3 750 ~ 1000 3 2 800 + 700 468.8 + 96.5 12.1+£6.3 75.3+£19.9
4 1000 ~ 1250 3 3000 + 400 635.4+97.0 7.7+1.5 106.1 £ 18.1
5 1250 ~1500 3 3200+ 500 704.8+43.8 11.7£1.9 117.2+10.8
0~10cm
1.3 SPSS 22
(ANOVA) Duncan
pH Excel 2013
pH Sigmaplot 11.0  ArcGIS 10.1
( 25 1) )
- - 2.1
_ [17] 2
(DEM)
30 m ArcGIS 10.1
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1250~1500m 0~10cm
70.68 g/kg 500 ~ 750 m
30 ~40 cm 13.29 g/kg
250 ~ 500 m

(7.63%)< 500 ~ 750 m(42.34%)<750 ~ 1 000 m
(42.68%)<1 000 ~ 1 250 m(28.41%)<1 250 ~ 1 500 m

(43.29%) (250 ~ 500 m)
0~10cm
750 ~ 1 000 m
1250 ~1 500 m
250 ~ 500 m 4
0~10cm
(>500 m)
4

500 ~ 750 m (21.98 gkg)<250 ~
500 m (23.30 g/kg)<750 ~ 1 000 m (34.45 g/kg)<1 000 ~
1250 m (42.38 g/kg)<1 250 ~ 1 500 m (44.25 g/kg)

2.2

0~10cm 10 ~20 cm
25.69 ~ 70.68 g/kg
23.00 ~45.37 g/kg

(<750 m)
(>750 m)
(<750 m) (>750 m)
0~10cm 10~20cm 20~30cm 30~
40 cm

16.72 ~ 33.75 g/kg
5

13.29 ~ 27.19 g/kg

0~ 10 cm (48.97 g/lkg)>
10 ~ 20 cm (33.93 g/kg)>20 ~ 30 cm (26.46 g/kg)> 30 ~
40 cm (23.73 g/kg) 5
0~10cm
(38.56%)>30 ~ 40 cm (33.65%)>10 ~ 20 cm (32.72%)>
20 ~ 30 cm(29.15%)
(0~
10 cm)

R2 ARBERAELELIEAIRS BT

(m) 0~10cm 10 ~20 cm 20~ 30 cm 30 ~40 cm
250 ~ 500 25.69 +3.52 aB 23.00 4.28 aB 23.13 +5.58 aBC 21.39 +4.98 aB
500 ~ 750 34.41+0.27 aB 23.51+1.20 bB 16.72 220 ¢C 13.29 + 1.35 dC
750 ~ 1 000 54.87 + 11.81 aAB 35.03 £ 5.72 bA 26.33 +2.36 beAB 21.58 £2.39 ¢cB
1 000 ~ 1250 59.20 + 14.50 aA 42.74 + 10.89 abA 3237 + 8.65 bAB 35204224 bA
1250 ~ 1500 70.68 £ 9.31 aA 4537 +5.93 bA 33.75 +3.04 cA 27.19 £3.87 cB
(P<0.05)
2.3
pH 4
pH
( ) (pH ) %3 FRLEHRENBEESHBET. HRIERE
( 3 Pearson HHX H %]
(P<0.05) (P<0.01)
0.63 ~ 0~10cm  10~20cm  20~30cm  30~40cm
0.89 0.89" 0.85" 0.72" 0.63"
(P<0.01) ~0.62" -0.47 ~0.24 ~0.42
-0.76 ~-0.68 pH ~0.23 ~0.17 ~0.38 ~0.42
0 ~ 40 cm 076" ~0.72" ~0.68" 073"
* P<0.05 *x P<0.01
(0~ 10 cm)
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(P<0.01) -0.36 ( 2A B) R?
pH pH 2 71.4%
4 51.6% 20 ~
pH (4.02 ~5.22) 4 30 cm
( 3A B) R’
(P<0.01) —0.66 2 51.5% 46.6%
2.4 30~40 cm
2.4.1 ( 4A
B) R? 2
39.7% 52.3%
(0 ~ 10 cm) 4
( 1A B 0 ( 5A B)
R 3 2
79.5% 58.0% 37.8% 12.6% 43.3% (0 ~ 40 cm)
10 ~20 cm
3 80—(A) 80—(8) 80r L (© oo
of)
= 60t 60+ 60|
=
isg 40t 401 40t
% ] %o 4
T 208 =9 04x+ 1270 20 y=—-72.58x + 111.53 20 3 =_1.08x + 73.05
iﬁ . F=0.80, P<0.01 . . F=0.58. P<0.01 . oLE=038. P<005
0 500 1000 1500 02 05 08 LI 0 10 20 30 40
MK (m) AE (gfom’) iR (°)
1 TIEBHERO~ 10 cm) 55K A). ZEB)HE(C)— TR IFHEE
= o 45
e 60 60 . v o
£ % (A) o o Bo & () LI o
ih\;ﬂj 40 e 8 45 > ° . i:j 30 g ° ° ) 30 ° 5 o o
ax 30 s o ° 30 ° o ° £ S ° o o°
.% 20 o 8 C:) ° 7‘(:— 15 ° 8 15 OO o ©
&gl »=0020+1374 IS5 y=-3934x+70.70 = y=00Lx+ 14.54 y=-29.88x + 54.89
i R'=071, P<0.0l R =0.52, P<0.01 % o R =052, P<0.01 R'=047, P<0.01
% 500 1000 1500 05 1.0 0 500 1000 1500 05 07 09 11 13
TR (m) ZE (g/em’) TR (m) ZH (g/em’)
2 HIEAHBRA0 ~20 cm) 581K (A). REB)— T 3 HIRAMERQRO ~30 cm) 55K (A). REB)— Tk
4[5 Y3 = B T EAHEE
b 40 . y=-2034x+ 12855 _
EAS : Do Rz0I13, P00l 280,  »=-5194x+81.76
i 30 3 2 A ° 2 By R=043, P<0.01
T 3/€/: R I 60F © °o e ﬂ._j 60 o @
§ o g ° oo ég 40 \Q\%“;@Q? s 40
43_; 10 y= 0.01x+12.89 10 y=-28.02x+ 5135 § 20 “’°°°§; O:%o § 20
il R’ =040, P<0.01 R =0.53, P<0.01 B a . B , ,
0 500 1000 1500 0.5 1.0 H 38 4.8 H 05 1.0 15
T (m) A (g/em’) L HEpH 2T (g/em’)
4 TIRBHHGO ~40 cm) 5K A). FEB)—TL 5 TIRAHEO~40 cm)5 pH (A). BEB)— LM
T EYIHEEY EPEE=E:]
2.4.2 3
3 83%
( 4 0~10cm 10 ~20 20~ 30

http://soils.issas.ac.cn



825

4
30~40cm 3 2 2 50%
76%
63%  59% 0~ 40 cm
x4 FTRIELEGHHRSEMNS TLMEE TR
(cm) R? P
0~10 SOC =0.03 x Alti — 18.63 x BD — 0.29 x Slp + 44.87 0.83 0.000
10~ 20 SOC =0.02 x Alti — 16.18 x BD + 33.43 0.76 0.000
20~ 30 SOC =0.01 x Alti — 17.91 x BD + 35.40 0.63 0.002
30 ~ 40 SOC =0.01 x Alti —20.92 x BD + 38.95 0.59 0.004
0~40 SOC =-15.19 x pH —48.89 x BD + 150.04 0.50 0.000
SOC Alti BD Slp
3
(
3.1 )
[21]
(0 ~ 40 cm) 13.29 ~ 3.2
70.68 g/kg
21.98 ~ 44.25 g/kg %)
1 Tian ¥ 0] (0 ~ 40 cm)
[9] [7]
199 ~761 m (0~40 cm)  Tian %
19.04 ~ 34.37 g/kg (
[7] ) (
200 ~ 800 m (0 ~ 30 cm) ) 22231
12.86 ~ 15.33 g/kg ( )
[9] [7] ( )
[24-25]
(250 ~ 1 500 m)
(199 ~ 800 m) (26-28]
[26-29]
( 2 >500 m 100 m 0.44°C
37.00 ~ 54.14 mm!'®!
[6, 19-20] ( 2 000 mm)
[6,21]
5
(0~ 10 cm) [23,26-27]
( 38.56%) (
29.15% ~ 33.65%)( 2)
0 ~ 10 cm)
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B3 Grimm 3%
(0~10cm)
(20 ~ 40 cm)
(250 ~ 500 m)
( 2
(38.09° ~ 39.01°)
(>500 m) (6.29° ~ 28.28°)
[32-34]
[33]
pH
[21, 35-36] pH
[37]
[35-36]
4
1)
(>500 m)
2)
(0 ~40 cm)
(0~ 10 cm)

59% ~ 83%

B A A FA XA LEEABERLHN LS
I, R RIS ERMKKST Syed M. Nizami
WA TR B F R AW, AR

[1] Davidson E A, Janssens I A. Temperature sensitivity of soil
carbon decomposition and feedbacks to climate change[J].
Nature, 2006, 440(7081): 165-173

[2] s , , .

[J. , 2015, 35(4): 297-303

[3] Dixon R K, Solomon A M, Brown S, et al. Carbon pools
and flux of global forest ecosystems[J]. Science, 1994,
263(5144): 185-190

[4] , , s
[1. , 2008, 17(4): 16801684
[5] : [J].
,2014(1): 1-2
[6] , .
[1. , 2004, 40(6): 20-24
[71 , , )
[1. ,2010, 29(3): 529-533
[8] . , ..
(1. , 2016, 36(2):
195-202
[9] : 1.
,2016, 35(2): 26-29
[10] , , , .
[31. ,2014, 46(3): 413-418
[11] : 1.
,2007(1): 177-180
[12] , , ..
[7]. , 2011, 30(9):
1955-1961
[13] , , , .
PLFA (1. , 2014, 50(7):
105-112
[14] , , , .
[1. , 2009, 28(7):
1298-1302
[15] ) [J]. ,
1982(2): 150-163
[16] . [7]. , 1999, 31(3):
38-39
[17] . [M].

, 1999: 146-226
[18] Tian G, Justicia R, Coleman D C, et al. Assessment of soil
and plant carbon levels in two ecosystems (woody bamboo
and pasture) in montane Ecuador[J]. Soil Science, 2007,
172(6): 459-468

http://soils.issas.ac.cn



4 827
[19] s , s . , 2014, 46(2):
i 1. 262-268
, 2013, 49(3): 17-24 [29] Conant R T, Ryan M G, Agren G I, et al. Temperature and
[20] i, > . soil organic matter decomposition rates—Synthesis of
U1 » 2015, 51(4): 26-35 current knowledge and a way forward[J]. Global Change
(21] , ’ ’ Biology, 2011, 17(11): 3392-3404
2017, 53(3): 1220 91 ’ [30] Grimm R, Behrens T, Mérker M, et al. Soil organic carbon
o _( ) 12- . concentrations and stocks on Barro Colorado Island-Digital
[22] Wiesmeier M, Prietzel J, Barthold F, et al. Storage and ] ] ] ]
drivers of organic carbon in forest soils of southeast soil mapping using Random Forests analysis[J]. Geoderma,
Germany (Bavaria) —Implications for carbon sequestration[J]. 2008, 146(1/2): 102-113
Forest Ecology and Management, 2013, 295(5): 162-172 [31] Oueslati I, Allamano P, Bonifacio E, et al. Vegetation and
[23] Longbottom, T L, Townsend-Small, A, Owen, L A, et al. topographic control on spatial variability of soil organic
Climatic and topographic controls on soil organic matter carbon[J]. Pedosphere, 2013, 23 (1): 43-58
storage and dynamics in the Indian Himalaya: Potential [32] , , s
carbon cycle-climate change feedbacks[J]. Catena, 2014, [J]. , 2005,
119(8): 125-135 16(10): 1872-1878
[24] Powers J S, Schlesinger W H. Relationships among soil [33] ,
carbon distributions and biophysical factors at nested [1]. , 2014(6):
spatial scales in rain forests of northeastern Costa Rica[J]. 104—109
Geoderma, 2002, 109 (3/4): 165-190 [34]
[25] ’ ’ S [J. , 2017, 34(4): 692-697
[J]. , 2017, 54(2): 331-
[35] , , s
343 J 2007, 26(6
[26] Tsui C C, Tsai C C, Chen Z S. Soil organic carbon stocks L9]- ’ ’ (6):
in relation to elevation gradients in volcanic ash soils of 1077-1086
Taiwan[J]. Geoderma, 2013, 209/210(11): 119-127 [36] ; ; .
[27] , , L _ [7]. , 2015, 35(1):
_ [I1. , 61-68
2016, 53(2): 477-489 [37] s , , .
[28] s , , . , 2002, 30(4): 68-74

http://soils.issas.ac.cn



828 51

Variation of Soil Organic Carbon Content of Moso Bamboo Forest
Along Altitudinal Gradient in Wuyi Mountain in China

ZHANG Houxi'?, LIN Cong'?, CHENG Hao'?, JIN Changshan®, XU Zikun®,
WEI Zhichao'?, MA Xiangqing'?*"

(1 College of Forestry, Fujian Agriculture and Forestry University, Fuzhou 350002, China 2 Collaborative Innovation Center
of Soil and Water Conservation in Red Soil Region of the Cross-Strait, Fuzhou 350002, China; 3 Scientific Research Monitoring
Center, Administration Bureau of National Park of Wuyi Mountain, Wuyishan, Fujian 354315, China)

Abstract: In this study, the moso bamboo (Phyllostachy edulis) forest soils from various altitudes (250 ~ 1 500 m) in
Wuyishan Nature Reserve were chosen as the research object. The distribution characteristics of soil organic carbon were
analyzed in 15 plots along five altitudinal gradients. The correlation between soil organic carbon content and topographic factors
or soil properties was discussed, and the regression models of soil organic carbon were constructed. The results showed that: 1)
The content of soil organic carbon varied from 13.29 g/kg to 70.68 g/kg, and the distribution of soil organic carbon at elevation
>500 m was characteristic of obvious surface accumulation; 2) During the same altitude gradient, the content of soil organic
carbon in the moso bamboo forest showed a decreasing trend with the increase of soil depth, and the decreasing amplitude
declined accordingly; 3) Soil organic carbon content in the same soil depth generally increased with the altitude, but the increase
rate decreased accordingly; 4) Soil organic carbon content in different soil layers was significantly positively correlated with
altitude and negatively correlated with bulk density, and it was significantly negatively correlated with slope only in the surface
layer (0—10 cm); 5) The goodness of fit of multiple linear regression model was higher than that of univariate linear regression
model. The explanations of combination of different factors for the variation of organic carbon content in different soil layers
ranged from 59% to 83%.

Key words: National Nature Reserve of Wuyi Mountains; Moso bamboo forest; Soil organic carbon; Altitudinal gradient;

Multivariable linear regression model
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