35 3 283 ~290 Vol. 35 No. 3 pp283 ~290
2017 6 MOUNTAIN RESEARCH Jun. 2017
: 1008 -2786 - (2017) 3 —283 - 08
DOTI: 10. 16089 /j. cnki. 1008 —2786. 000223
1 1 2% 1 1 1
(1. 611130;
2. 611130)
. 2015 7
4.31 km’ 15
. 598.57 g 0.78 g*m™>
176.18 kg 0.23 kg * m ™%,
0.02 104.55g+m > «d”’ 7.3gem >y ',
0.12-2.46 ug * ml ™' 0.40 -4.82 1.27.
0.45 -8.55 1.79,
: S715 -3 A
7-8
1
“ » .
2-4
5-6
[43 ”» [43

( Received date) : 2016 —09 - 26;

( Foundation item) :

31570445)

( Biography) : (1992 -)

of Fujian M. Sc. candidate research on forest ecology.
( Corresponding author) : (1969 -)

(1969 —) Ph. D.

male

”»

( Accepted date) :2016 =11 -29.
( 31270498; 31570445)

o Wu Junwei( 1992 -)

male

E — mail: 2417288151 @ qq. com

professor research on forest ecology soil ecology and restoration ecology.

N N o

E — mail: scyangwq@ 163. com

National Natural Science Foundation of China ( 31270498;

born in Fuzhou

Yang Wanqin



284 35
( Sabina saltuaria) ( Betulaalbo — sinensis)
. ( Salix paraples) . ( Rhododen—
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Fig. 1 The location of the study area and the sampling stream (1 —15 are thel5 sampling streams)
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1
Tab.1 The basic characteristic of 15 streams in the alpine forest
m m em /em /emes™! lem® 57!
1 86 0.47 7.00 9.00 16.53 5476.55
2 32 0.53 12.67 10.33 75.78 50556. 83
3 27.6 0.42 4.67 12.33 0.39 82.15
4 11.3 0.56 6.00 13.00 0.65 211.54
5 36 0.67 13.67 9.33 4.49 6630. 55
6 225.6 0.98 6.00 10. 67 22.93 13480. 46
7 108 0.86 7.33 6.33 0.13 79.46
8 186 0.66 7.33 8.00 13.44 7064.98
9 62.3 0.75 9.67 2.67 5.41 189.57
10 20.8 0.76 7.67 4.33 0.28 278.69
11 37.6 0.58 5.67 11.00 117.04 5489.62
12 92.4 0.9 4.67 8.67 0.26 1775.51
13 13.2 0.42 6.67 5 0.48 69.31
14 66 0.51 3.33 3.67 16.61 20287.35
15 18 1.09 6.00 6.00 7.91 4743.8
" Microsoft Office Excel 2007 IBM SPSS
- Statistics 22
SigmaPlot 12.5 o
100 2
C(S) =X+*m(8S) m 2.1
(Cx) C(S (ug*ml™) X 4.01 ~196.19 g
(ug * ml™") m(S) ( 2 39.91 ¢ 598.57 g
(mol) m( Cr) ( mol) 0.78 g *m™’
1.3 1.49 -39.38 kg(  2)
= X 176. 18 kg(  2) 11.75 kg
10 0.23 kg*m™’(  2)
= 0.24 -0.29 kg *
m~’ (2010)
= / 0.45-1.02 kg * m™’
= /
; ) ) | .
= X ; °
= X X 30 m
e o 30 m
= X X
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11.13.14
Bl ; 5.6.7.8.9.13.14
3.5-15.3 ug * ml"' Mayer (
( Schluchsee) ( Villingen) 5.13.14)
0.57-3.24 ug * ml™' Asttom  ( 1997) .
Petalax 3.50 ug * ml™'  Hesslein
( Ontario) 6.24 - RN
11.66 ug * ml™" "*7"% 0.46 —8.33
( 2 1.79
719 .
968. 88 —3130. 50 mg * kg~ 1.2.4.9.11.13.14.15
Dail ( Otto) 168 — 190
mg * kg™ ¥ ; 5.6.7.
8.9.13.14
21
o ( 3.10.12)
2.2
15 ( sulfur oxidi-
( 2 3), 3.5, zing bacteria SOB)
2 15

Tab. 2 The storages of total sulfur in the studied 15 alpine forest streams

/g kg kg kg /mg e S™!
1 26.59 9.76 4.03 5.21 57.89
2 7.41 2.31 2.15 3.95 286. 66
3 6.54 1.66 0.57 0.26 1.24
4 5.819.58 1.50 0.27 0.61 3.34
5 44.23 9.85 7.24 3.41 81.69
6 196. 19 39.38 7.09 11.76 118.90
7 89. 84 38.71 1.53 12.73 0.59
8 106. 82 22.04 3.43 6.48 69.73
9 28.63 17.80 5.16 5.51 1.27
10 13.80 4.55 0.53 1.48 4.50
11 15.37 7.14 1.76 1.15 98.32
12 27.54 11.54 2.53 3.31 20.01
13 4.01 1.74 0.57 0.45 0.42
14 11.66 4.53 2.38 2.23 115.03

15 14.08 3.67 1.00 1.18 63.42
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HeE 2.3
417.25 - 28 6657.23 ug * s~
1.27 Mayer ( Schluchsee)
. ( Villingen) 387.50 — 28 692.8 ug *
s 7,15 104.55 g
( ) *m’ed”
o 0.02gem™>d’'( 2).
( 13.14) 7.3gem 7y 1972 -
02 1978 ( Christophersen)
( Birkenes) 5.46
o 107 - 18 gem ey’ 1984 ~
1993 ( Edwards)
7 ( West Virginia) 1.78 107 —=4.09g * m >
I:I\:Jfater o -1 28-29
o{| ™ L
519 ’ ’
6
= .
N
, 0.921  0.979
; 30m

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

0.863  0.636;

0.879  0.599.

Fig.2 The ratios of total sulfur storage in stream waters from the

end to the source in the alpine forest streams

0.946 ( 3).
6 -
[___Riety]
sediment 3 S
54 |k o
water Tab.3 The correlation analysis of sulfur storage and
output characteristics of streams
4 4
3 3 0.836** 0.321 0.879**
, 0.636" 0.150 0.599"
0.405 -0.004 0.387
™ 0. 487 -1.930 0.450
o 0.071 L9217%% 0.018
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 0.279 979 * 0.196
e
©* P<0.05 * xP<0.01;n=15,
3
Fig.3  The ratio of total sulfur concentrations in stream sediments 3

from the end to the source in the alpine forest streams

(1) 598. 57
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g 104.55 g *m ™ »
d! 0.78 g * m™’
0.2 g*m?+d-1 8
7.3 g+ m™” ¢y ',
176. 18 kg 0.23 kg *
-2
m °
(2)
1.27
(3)
0.49 -8.33
1.79
|
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Sulfur Distribution and Output Characteristics in Alpine Forest
Headwater Streams in Western Sichuan at Rainfall Season

WU Junwei' YANG Wangin' >*  LIANG Ziyi' YANG Fan' ZHANG Yu'

(1. Sichuan Agricultural University Institute of Forestry & Ecology Sichuan Province Key Laboratory of
Ecological Forestry Engineering Chengdu 611130 China;
2. Research Station of Alpine Forest Ecosystem Chengdu 611130 China)

Abstract: Forest siream is the bond of bioelement biogeochemical cycles which links mountain forest and butted
river. However far less information has been available on sulfur distribution and output characteristics in the water
flow of alpine forest headwater streams. In order to know the potential of sulfur output in the alpine forest streams
this study was conducted in a typical alpine forest catchment in the eastern Qinghai Tibet Plateau in July 2015. The
concentrations of sulfur in water flow and sediment were investigated from the source to the end in 15 streams in the
4.31 km® catchment. The stream water stored a total of 598. 57 g sulfur in the catchment and averaged 0.78 g

m . Meanwhile the stream sediment in the catchment stored 176. 18 kg sulfur and converted into 0.23 kg * m ~*

sulfur. The maximum potential of total sulfur output was estimated at 7.3g * m > * y "' in the catchment while the
total sulfur output in the alpine forest catchment and stream was 0.02g * m > *d™' and 104.55g e m > « d~'

respectively. Total sulfur concentration in stream water varied from 0. 12 to 2.46 ug * ml ' depending on sampling
locations in the streams. The average ratio of the sulfur concentration ratio of stream end to source was 1.79 and
ranged from 0.40 to 4.82. Similarly the ratios of sulfur storage in the stream end to source varied from 0. 45 to
8.55 with an average ratio of 1.79. The results suggested that total sulfur storage in the streams obviously in—

creased with the increase of length and width of streams which provided a new idea in understanding sulfur trans—

ferring ways in the alpine forests and its potential impact on downstream ecosystems.

Key words: headwater stream; sulfur transfer; sediment; alpine forest



