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Abstract: This article researches the influence of acid rain stress on leaf litter decomposition of dominant trees ( Pinus
massoniana Lamb. , Schima superba Gardn. et champ, Cyclobalanopsis glauca ( Thunberg) oersted) in subtropical regions of
China. The purpose of this report is to analyze the effect of acid rain on litter decomposition through control experiment.
There are three pH value were set up for the experiment, include pHS. 6, pH4.0 and pH2.5. The net bag of leaf litter
placed on the ground to simulate natural conditions. The results show that acid rain plays an important role on the leaf litter
decomposition of three dominant trees in the subtropical forests. The decomposition rate under pH values 5.6, 4.0 and 2.
5 of acid rain influenced are respectively, Pinus massoniana Lamb. : 0.49,0.34,0.25; Schima superba Gardn. et champ:

0.70,0.34,0.32; Cyclobalanopsis glauca ( Thunberg) oersted; 0.64,0.23,0.21; Acid rain also affected the dry weight
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remaining of leaf litter for three typical tree species. Comparing with control ( pH5.6), the moderate acid rain ( pH4.0)
and severe acid rain (pH2.5) impacted the decomposition about 95% completely time of leaf litter, the results indicated
Pinus massoniana Lamb. postponed are 2. 697a, 5. 869a; Schima superba Gardn. et Champ are 4. 531a, 5. 082 a;
Cyclobalanopsis glauca ( Thunberg) Oersted are 8.344a, 9.584 a.

Key Words: acid rain; litter decomposition; subtropical regions ;forest
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Table 1 Equation of litter decomposition remains with the development of time and ph
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LEM 5.6 y =100e =04 0.884 0.49 1.415 6.114
Pinus 4.0 y =100e ~-3* 0.953 0.34 2.039 8.811
massoniana 2.5 y =100e 702 0.749 0.25 2.773 11.983
p N 5.6 y =100e ~%-70 0.839 0.70 0.990 4.280
Schima superba 4.0 y =100e %34 0.953 0.34 2.039 8.811
2.5 y =100e =03 0.847 0.32 2.166 9.362
HX 5.6 y =100e ~- %4 0.882 0.64 1.083 4.681
Cyclobalanopsis 4.0 y =100e =23 0.910 0.23 3.014 3.025
glauca 2.5 y =100e ~-21* 0.940 0.21 3.301 14.265

y THER|AF Dry weight remaining rate( % ) ,x )} [] Decomposition time(a)
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PFRTN ph BRI/, SE 50 R BB, IR AR T ER R R TH, BRIV T , A R -5 9%
VIR TERARRNED R BEABRARNES . X4 MR T IS, BRI T BRI XA & 91 20 ) 2

http ://www. ecologica. cn



5250 B ¥ R 29 &

i 8 2 B, AN [ R S % T IR W BB A B R 22 5o B AR PR X ¥ 2 i O S W Bk = R G 9
TR R R 5 D R R ) iR 45 R R B . BOA B BRI R N, b T A W22 4
PEFTPE , R AT AN Z A AT M T EHR L RA B B azER ™,
3.2 HREAIRR TS SRR R I 3 B K R

AR TR AR — R RN, 208K (pH = 6. 0) X FAF K771 , 2653 72 BB 2
FHR R H MR R L T A B A B, 2218 /K (pH = 6. 0) X JR LLERT (pH =2. 5) AbZHXS -8 7% ) 19 53
EEYE, ERRW pH (8 3.5 ZE A& T HREMM A B0 %, BRT pH 2 4.0 F13.0 i, & B E %%
HAMiE , T AT YA 4 43 A i SR BR TR AR R ) o FEAR R I o, DR ST 45 SRR 9« op BERR T A 3
(pH4.0) FIEE FERRTUALEE (pH2. 5) R BLH ] D AR AR (75 K-8 9 0 B4 20 gk B0V, TG L TR R 7R 4
5, IR VE W 0 R BN, il B K (R o

Wi R — R B A AR, K i R AL S W RS L A S AR A 6, T HLid
SRV B UV-B SRS IR AR m 0% o R Mt R — R A it , X U8 9 0 4 A 10 B i AR
K, WARE R, I E SRV R85 UV-B %5 o 836 4 40 0 i AR L, O i v] ESE B350, IR
pH FIBR T X IS 238 A2, (EX AR M R BB AR, Rl iR A T3 AR 0, TR D T RE R P /K A
AT A T B A SRR T TRAR T S R 1 BRI E B, TR M TR A 0 R
RSB X FRARA S R G R — R B A2, Al RO XA BT A, ¥1 22 7 T BR WA e
X P R R o (B, B U] T AR IR T P ok SV AT R AR s o ik F) 3 Wi 18 e S B[R] O BIF S
AR FEBRTE W38 T P9 0 gt 2 v 8 IR A 2L, O T IR AR RS R 7 B 256 R0O0E, BR T BR TR A B 1)
RO, BN R N R I SLY, DE T E RN T RS0,

References:

[ 1] Smith W H. Air Pollution and Forests-Interactons Between Air Contaminants and Forest Ecosystems. Springer-Verlag, New York Inc. ,1981.

[2] Wang W X,Ding G A. Space-time Style between acidity of precipitation and ion concentration. Research of Environmental sciences, 1997,10(2) :
1—6.

[3] Fan HB, Hong W, Ma Z, et al. Acidity and Chemistry of Bulk Precipitations, Throughfall and Stemflow in a Chinese fir Plantation in Fujian,
China. Forest Ecology and Management,1999,122 :243 —248.

[ 4] Fan Houbao. On worldwide Acid Aain Research. Journal of Fujian College of Forestry,2002,22(4) ;371 —375.

[5] Chen D Q. Studies on the decomposition of schima superba litter and on the law of it on the soil effect. Journal of Fujian Forestry Sci and Tech,
2001, 28 (2): 35 —38.

[ 6] Hagen-Thom A, Vamagiryte I, Nihlgard B, et al. Autumn nutrient resorption and losses in four deciduous forest tree species. Forest Ecology and
Management, 2006, 228 33 — 39.

[7] LiZA, Cao Y S, Zou B, et al. Acid Buffering Capacity of ForestLitter from Some Important Plantation and Natural Forests in South China. Acta
Botanica Sinica, 2003, 45 (12); 1398 — 1407.

[ 8] Zimmermann S, Braun S, Conedera M, et al. Macronutrient inputs by litterfall as opposed to atmospheric deposition into two contrasting chestnut
forest stands in southern Switzerland. Forest Ecology and Management, 2002, 161 : 289 — 302.

[9] LinCX, Long X X, Tong X L, et al. Guangdong Dabaoshan Mine: ecological degradation, acid drainage and possible measures for their
Remediation. Ecology Science, 2003, 22 (3) ; 205 ~208.

[10] WuY G, Lin C X, Tong X L, et al. Environmental impacts of acid mine drainage fromthe Dabaoshan Mine I . Downstream aquatic ecosystem.
Ecology and Environment, 2005, 14 (2): 165 ~168.

[11] Fan H B,Liu W F,Qiu X Q, et al. Responses of litterfall production in Chinese fir to increased nitrogen deposition. Chinese Journal of Ecology,
2007,26(9) :1335 —1338.

[12] Fan H B, Huang Y Z, Qiu X Q, et al. Effects of simulated nitrogen deposition on litterfall nitrogen coocentrations and its annual flux in Chinese fir
plantation. Acta Agriculturae Universitatis Jiangxiensis,2007,29(1) :43 —47.

[13] Zhou Q X. Pollution ecological problems of old industrial and mining areas and future research prospects. Chinese Journal of Applied Ecology,
2005, 16:1146 —1150.

http ://www. ecologica. cn



10 3 BT A5 BUER T IR S R b - v ) 2 A ) R T 5251

[14] Niyogi D K, Lewis W M, McKnight D M. Litter breakdown in mountain streams affected by mine drainage: biotic mediation of abiotic controls.
Ecological Applications, 2001, 11 (2): 506 —516.

[15] Minshall G W. Role of allochtonous detritus in the trophic structure of a woodland spring brook community. Ecology, 1967, 48 139 —149.

[16] Swift M J, Heal O M, Anderson J M. Decomposition in Terrestrial Ecosystems. Berkeley: University of California Press, 1979.

[17] Vannote R L, Minshall G W, Cummins K W, et al. The river continuum concept. Can. J. Fish. Aquat. Sci., 1980, 37, 130 —137.

[18] Wallace J B, Eggert S L, Meyer J L, et al. Multiple trophic levels of a forest stream linked to terrestrial litter inputs. Science, 1997, 277 102 —
104

[19] Allan J D. Stream Ecology: Structure and function of running waters. London: Chapman & Hall, 1995. 109 —129.

[20] Weng H, et al. The production and nutrient contents of litter in forests of Ding hu shan mountain. Plant Ecology and Geobotany,1993,17(4) :299
—304.

[21] Petersen R C, Cummins K W, Ward G M. Microbial and animal processing of detritus in a woodland stream. Ecological Monographs, 1989, 59.
21 —39.

[22] Webster J R, Benfield E F. Vascular plant breakdown in freshwater ecosystems. Ann. Rev. Ecol. Syst., 1986, 17: 567 —594.

[23] Mackay RJ, Kersey K E. A preliminary study of aquatic insect communities and leaf decomposition in acid streams near Dorset. Outario.
Hydrobiologia, 1985, 122. 3 —11.

[24] Mcknight D M, Feder G L. The ecological effect of acid conditions and precipitation of hydrous metal oxides in a Rocky Mountain stream.
Hydrobiologia, 1984, 119 129 —138.

[25] Pascoal C, Cassio F, Gomes P. Leaf breakdown rates: a measure of water quality ? International Review of Hydrobiology, 2001, 86; 407 —416.

[26] Bray J R, Gorham E. Litter production in forest of the world1 A d v1E collR esl, 1964, 2. 101 — 1571.

[27] Zhao GF, LuoYY, Li M H, Yu M J. Nutrient dynamics in litter decomposition in an evergreen broad-leaved forest in East China. Acta Ecologica
Sinica, 2006,10:3292 —3293.

[28] Rustad L E. Element dynamics along a decay continuum in a red spruce ecosystem in Maine. USA, 1994, 75(4) :867 —879.

[29] Ribeiro C, Madeira M, Aratjo M C. Decomposition and nutrient release from leaf litter of Eucalyptus globulus grown under different water and
nutrient regimes. Forest Ecology and Management, 2002, 171(122) ; 31 —41.

[30] Hall R J,Likens G E, Fiance S B, et al. Experimental acidification of a stream in the Hubbard Brook Experimental Forest, New Hampshire.
Ecology,1980,61:976 —989.

[31] Otto C, Svensson B S. Properties of acid brown water streams in South Sweden. Arch. Hydrobiol. ,1983, 99:15 —36

[32] Siefert J, Mutz M. Processing of leaf litter in acid waters of the posting-mining landscape in Lusatia, Germany. Ecological Engineering, 2001,17 .
297 —306.

SEHK:

[2] E3%, THZ. PEEKREREFRERRZ R, BRI, 1997,10(2) :1 ~6.

[4] BEHR. AP FHd bk Be4i,2002,22(4) :371 ~375.

[20] 3%, %, SWILARMIE YR BB TR TR BT, YA SHREYEI, 1993, 17 (4): 299 ~ 304.

http ://www. ecologica. cn



	10A84.pdf
	10A85.pdf
	10A86.pdf
	10A87.pdf
	10A88.pdf
	10A89.pdf

