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Effect of simulated acid deposition on chemistry of surface runoff in monsoon

evergreen broad-leaved forest in Dinghushan

QIU Qingyan'?*, CHEN Xiaomei'” , LIANG Guohua'?,ZHOU Guoyi' ,ZHANG Degqiang" *
1 South China Botanical Garden, Chinese Academy of Sciences, Guangzhou 510650, China
2 Graduate University of Chinese Academy of Sciences, Beijing 100039, China

Abstract: The effects of simulated acid deposition on chemical properties of surface runoff were studied in a monsoon
evergreen broad-leaved forest in Dinghushan Nature Reserve. Four gradients of simulated acid rain treatments with three
replications were designed: control ( natural lake water, pH 4.5+0.3), pH 4.0, pH 3.5 and pH 3. 0. The surface runoff
pH, nitric acid (NO;) , sulfuric acid (SO ), bicarbonate (HCO}) , base cations (K", Na*, Ca®", Mg’+) and dissolved
organic carbon ( DOC) were detected from October 2011 to March 2012. The result showed that the surface runoff pH was
not significantly different among treatments, which exhibited “U” patterns with increasing acid intensity. This suggested the
pH was unlikely to decline in a short time. The NOJ and SO’ concentrations increased with acid increment, while HCO;
exhibited the same pattern as the surface runoff pH. According to the correlation between acid ions concentrations and the
surface runoff pH, we found that SO} and HCO; promoted the ability of anti—acidification, while NO; was adverse. Base
cations responded differently to simulated acid treatments. Ca’* and Na" were very sensitive to acid deposition, and their

concentrations at pH 3. 0 treatment were significantly higher than at other acid treatments. Mg”* concentration increased with
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the simulated acid intensity, however, there were not significant differences among different acid treatments. K, however,
was not sensitive to acid treatment. These results indicated that pH 3. 0 treatment led to the loss of Na*, Ca>" and Mg™* from
the soil. In addition, acid treatments tended to cause dissolved organic carbon (DOC) loss, increasing the risk of organic

contamination in the surface runoff.

Key Words: acid deposition; Dinghushan; evergreen broad-leaved forest; surface runoff chemistry
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Tablel The dynamics of acid ions concentrations under different acid treatments in dry season ( mean+SD) *

LT3 H Qb 10 A 11 A 1A 2 H 3AH HAFLR
Measure items  Treatment October November January February March Dry Season
NO3/(mg/L)  XfHf CK 3.330.15a 2.24+0.53a 32.76+13.27a  27.84%5.0la 5.25+1.72a 6.08+8.07a

pH 4.0 5.02+0.96ab 3.50+0.21a 52.87+2.92a 25.65+7.04a 5.93+1.43a 5.78+10.76a
pH3.5 5.3420.56b 15.38+1.09b 42.61£6.55a 31.23+7.98a 7.32+2.38a 6.97+8.50a
pH 3.0 5.31%0.47b 10.92+0.01¢ 56.06+18.50a  40.23x4.24b 11.9720.55b 6.91£10.34a
SO; /(mg/L) XM CK — — 24.53+1.26a 120.27+6.30a  128.67+9.59a 98.82+50.32a
pH 4.0 — — 28.57+2.31a 141.76+18.97a  151.63+20.29a  112.20+60.30a
pH3.5 — — 33.4648.17a 162.58+8.69b  144.28+42.83a  124.89+64.88a
pH 3.0 — — 40.41+7.53a 150.41£21.47a  152.09+27.96a  118.92+59.01a
HCO3/(mg/L) Xt CK — — — 42.07£1.54b  25.07£10.21a 25.56+10.93a
pH 4.0 — — — 31.68+5.04ab  18.86%3.0la 19.21+8. 13a
pH3.5 — — — 29.12+6.96a  24.53%11.25a 24.79+8.70a
pH 3.0 — — — 43.93+3.11b  32.68+5.67a 33.45+6.63a

# — FIREZH P AEFTIZARPRAGINE ; [R5 AR 7 RERR 7R A [ i Ak B ) 2 5 4 3% ( P<0. 05)

MR 1 A1 A MR AR SOT VR B iR Ak PHL 5 3 14 58 i 34 i, CK .pH 4.0 5 pH 3.5 Zb¥EF SOT
e L pH 3. 0 AbB /D 39% 29% 17% . 2.3 Ay pH 3. 0 AbBRHBFARNT SOT /5lJ& CK A9 1.25 1. 18 15,
HREH THRKT SO BRMER, S AR E, WENRIRE, MG LB B, R AR SOT
e B S I TR 1S ks %5  pH 3.0 ,pH 3.5 \pH 4. 0 435l Lk CK AV BE &7 23. 42,0.47,7. 82mg/L, Xf SO7 5
pH Z[A] A AH DG 73 B A 3, R S A B 35 B AR DG G 3R, 3R W SO A R T 22 A M 2 K IR 1k (r=0. 536 , P<
0.01,N=36),

HCO; Bk BELEA IR BE R AL 3T A A8 AR IR 53 R M 3R AR pH 1A (RA AL, X R ILG A
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Fig.2 The dynamics of K* and Na* concentrations in surface water under different acid treatments in dry season ( mean+SD)
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