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Abstract : Sulfur translocation is one of the major issues concerning the biogeochemical cycling of sulfur in
forest ecosystem under acid deposition. In China, acid deposition and its impacts on forest vitality and
aquifer chemistry had been increased since 1980’s. Wet acid deposition has been a severe problem in Mt.
Lushan,a famous tourist mountain with plant diversity reserve in subtropical region of Central China,for
the last 20 years. In this paper,we report our study on sulfate in the forest ecosystem and its translocation
dynamics associated with acid deposition.

The field study was carried out in the forest within the area of Lushan Botany Garden,located in a rel-
atively undisturbed forest valley with an elevation of 1100m a.s. 1. Two plots were chosen for both broad-
leaf (dominated by Cornus controversa and L. glauca,stand age over 10a)and need-leaf forest (dominated by
Crypomeria japonicum ,stand age 30~40a)at the two separate sides. From July.1997 to August,1999,in
site monitoring of water fluxes and concentration of sulfate was performed seasonally. Facilities for collect-

ing water samples of through-fall(TF) ,stem flow (SF) ,soil percolate (SP) ,seepage (SE)and surface runoff
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(SR)were implemented under forest on site. Precipitation water was collected on a open site. The sulfate in
water was determined by turbidimetry. Sulfate concentration in precipitation appeared 4. 21+ 3. 48mg/L,
being remarkably higher than that reported in 1987. Sulfate in TF and SF was 13. 68 £ 17. 40mg/L and
15. 504 25. 20mg/L respectively under needle-leaf forest stands,and 6. 18+ 6. 37mg/L and 7. 35-£7. 73mg/
L respectively under broad-leaf forest stand. There were significant relationships between the seasonal
mean of soil solution and of atmospheric precipitation (R*0. 758, p< 0. 05) ,and between that of soil solution
and of forest precipitation (SF + TF) (R*0. 880, p< 0. 01)in needle-leaf forest stand. Owing to the leaf
type»the needle-leaf forest actually received bigger amount of sulfate and discharged less in contrast to the
broad-leaf forest. This might explain much higher degree of sulfate accumulation and soil acidification
stress in needle-leaf forest stands under acid deposition impacts. Sharp variability of sulfate concentration
in runoff under need-leaf forest implicated a prompt response of aquifer S to the deposition. However,rela-
tively stable sulfate discharge was found under broad-leaf forest. Therefore,it is necessary to understand
the S biogeochemistry in forest under acid deposition for illustrating the effects of vegetation sulfate reten-
tion on ecosystem S translocation and aquifer S chemistry.
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Table 1 Mean concentrations of 80§~ in different water phases of the

studied ecosystems during 2-year moniloring

TF SF SWSS SE SW PR
T 13. B8 17. 40 15.50425. 20 50.01+30.95 10.98=12.27 0.72+0.39
Coniferous {(n=129) (=62 (rn=2349) (r=38) {n=33}
Het T 6. 1844, 37 7.35+7-73  44.634£18.41  5.9018.42 1. 1420, 44 4.21+3 18
Deciducus (n=146 (n=T74) (r=41) (n=41} (n=23) (n=4%)
t-test {H
§.33°" 2,647 201" 2.29" 3.85""

t-test value
T teos "t e TF: @K Through fall; SF: F i 7K Stem flow; SWSS, + A4 SOI~ Soil water solubie SO ;
SE: B MWk Seepage:SW, HEB# Stream water: PR, BT Precipitation: + Al 24k 505~ % 1098 4F 12 A B) 1999 &
11 AR Water-soluble sulfate was monitored during December, 1998 and Movember, 1959
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RFET O dr LA R R LLE & S5 O L R AR B SO %A Fo T b 18 8 L
Bt SOOI FBIR 69 AT RE 77, o 1 o bl B R AR R W B 1Y SO5-,

2.2 KM SOI- MEWEHE 0
2.2.1 MM SOL MR 197 EHEH 1999 5 [
REEMABETSO] RESERE 1. HERUES, n
BT SOl KERSHMEREARS RENEE, 3
1999 FEREAC SOT MEER T 1998 4, 1998 45 3 ;

3k 1
{5y F0 1999 4F 3 5 B MM AY SO B B 4. 42 1 : : ;
0.57 F1 5. 61 3. o/ L. @& F U AR HEIE A9 1993 4E 3 a L !:'[| Aol g
A B89 218 mg/L. 1808 4 5 A (389 SO 1 B % Wen: Spting e Tall Wihet Sorng Sooms
3. 584256 mg/L L@ F 1987 4 5 HATAY 2. 22 mg/
LU, 1999 4 1~8 A 438 SO FIIH % 6. 26 mg/L. B Bk SO MENFHHE

EIREZER T 1998 £ FHARY 2- 74 mg/L. BB LEE Fig. 1 Seasonal dynamics of 800§ in precipitation
HSOT WEEE TSRO RAY, Fit,1998 £ SO WETFH N 2. 91 me/L, m K TP E 1992 F
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2222 EHEK 199 F7AGB DS FEBHMNEEK. THAMNEABRBAMGERLE 2, THL.&
Ak SO FHMFWIESRAYS RANLEER FERM. WAFA SO M, 1908 ¥
BAEFER NN FEFHETAK SO ARETHAEW., SR FEDA SOl SBIFTRAMKT.L
HR 1908 F 12 A £ 1909 F 5 BMAEAFEN . Ao T B A WA SO I 0 147, et
Aol , 3% BH B O R R B 1 SO, B

HMHTEEKPR SO HEALFHEAT
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MG — SR SR SO HABHHENERM A HEEFZRARE.
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Fig.3 Seasonal dynamics of 0§ in stream water

1698 fE 9 A 1958 % 12 A 1999 6F 4 A 19894 7 A 199¢ 4F 11 A
Sep. 1098 [lec. 1598 Apr. 1089 Jul. 1959 Nov. 1989
0t #F Coniferous  §4.28413. 30 63. 71 34- 88 70.83L30.53 38. 76-36. 22 34.35=212.90
M # T Deciduous 49, 258. 98 37. 83423, 71 54. 23410013 30. 494 8. 68 22.1347.55
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Table 3 Correlation coefficient belween concentration of SO}~ in different waler phases

PR~TF PR~SF PR~SE PR~SW TF~5F (TF—8F)~58E SE~SW
ST R® 0. 339 0. 212 0. 588" 0.758*  0.032* ¢ D.RA0" - 0. 414
Contferous (5} [ 7) {7 4:3) (4 (8) (73
Mt e 0. P78 0. 002 0. 261 0. 310 0.476° 0. 0GT . 353
Deciduous {n) (72 (73 (6) (7} (9 (7 (8)

CP>Pouze P> Pous PRoEEF Precipitation: TF:#% /K Throughfall;, SF: F#i7k Stem flow: SE; B RK Seepage;
SW. thEFE N Stream water

2.3.2 HHGKHMTENESON SHBRAKSO; MEXE HEITUEL. HEBRAK SOF SRRk
WA BRER SUMBEAT. B+ BERAN+HBKT T8N UEAETRHET.
HH AP S AT R LS RN AT RN TR WA, TR EE SO i
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