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Effects of simulated acid rain leaching on the litter decomposition of
coniferous broad-leaved mixed forest and evergreen broad-leaved
forest in Mount Jinyun

AN Xiaonan', WANG Yungi', LI Yifan®

( 1. Three-gorges Reservoir Area (Chongging) Forest Ecosystem Research Station, School of Soil and Water
Conservation, Beijing Forestry University, Beijing 100083, China; 2. Guangdong Provincial Key Laboratory of
Silviculture, Protection and Utilization, Guangdong Academy of Forestry, Guangzhou 510520, Guangdong, China)

Abstract: [Objective] This study, with an investigation of the characteristics and laws of litter decomposition
in mixed coniferous and broad-leaved forest and evergreen broad-leaved forest during acid rain in Jinyun
Mountain, is aimed to provide scientific basis for the optimization of forest management and the guidance in
forest stand allocation. [Method] With two typical forests of Jinyun Mountain in Chongqing selected, four acid
rain simulation experiments with different concentrations were conducted. Then, with the employment

of the Olson negative exponential decay model, the decomposition rate of litter of two forest stands was
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assessed, and the laws of litter decomposition in two typical forest stands under simulated acid rain were
analyzed. [Result] (1) After a six-month decomposition, in comparison, the mass residue rate of the mixed
coniferous and broad-leaved forest treated with acid rain of pH 4.50(ck), pH 4.00, pH 3.25, and pH 2.50 was
higher than those of the evergreen broad-leaved forest under the same conditions by 4.60%, 3.78%, 4.22% and
5.39%. (2) The time for the control group to reach half-life and full-life of litter decomposition in the coniferous
and broad-leaved mixed forest was 1.62 a and 6.98 a whereas that for evergreen broad-leaved forest was 1.29
and 5.56 a; the time for the material loss rate to reach 50% and 95% for the coniferous and broad-leaved mixed
forest litter under different concentrations of acid rain is 1.47-2.00 a and 6.35—8.43 a whereas that for the
evergreen broad-leaved forest is 1.23—1.50 a and 5.33-6.48 a. (3) The k values of the mixed coniferous and
broad-leaved forests treated with ck, pH 4.0, pH 3.25, and pH 2.5 were 0.43, 0.47, 0.40, and 0.35, respectively
while those of the evergreen broad-leaved forest were 0.54, 0.56, 0.51, and 0.46, respectively, and the overall &
value shows a downward trend as the pH value of the treatment decreases. (4) The simulated acid rain with pH
4.00 in the study area promoted the decomposition of litter in the forest to a certain extent whereas the simulated
acid rain with pH 2.50 and pH 3.25 inhibited the decomposition of falling objects in different forests to a certain
extent. [Conclusion] In Jinyun Mountain of Chongging, simulated acid rain of different concentrations had a
significant effect on the decomposition rates of litters in the two typical stands and the decomposition rate of
evergreen broad-leaved forest was higher than that of coniferous and broad-leaved mixed forest. [Ch, 2 fig. 2
tab. 32 ref.]

Key words: acid rain; Mount Jinyun; litter; decomposition; coniferous and broad-leaved mixed forest;

evergreen broad-leaved forest

PV D) 53 Ff 2 T R AE S RS G A B A A B AR, 2 95 i R A 28 R G A 2R A O
HYuE R, MEY B BRZ ARSI MEY R, MUEYSEZR Rt TaEk, A
15 305 | 1 2 BRAS AT 8 75 40 43 Atk B s e 2 R A 5 R AR A, D H I I T T 180 95 400 - i i il %) 258 4k A7 )
] N b2 3 s DG E N, ARG R B . TR W TR 0 o0 A R 5 3R AR DR L AR AR R G A R RN
A RS RGN . ARG IR R A I A AT S T B A YNNI R, Bl WA R VR )
A HLI 53 T AR 8 P8 Wy B AL 2 S5 kG, DTS2 T 8 95 ) o3 el 3, R R A M R A (i A E R
FRMYE T8 1) o i T 38 0T B A8 AR ) 2 DR RN B 3 I 40 i e B £ &, AT ) o il %y
6 FR VPAG 2 T XTI a0 ik 160 55 Wi BF 9 o 0 0 RS . B I O Y ) G i R Y 3 I O T O
4, BRI 23 48 9 26 8 A A i I R TR ) 0 B P R, SRS AR T BB AR SR e R . VR
O3 Bk AR R RIS ) o i s R AR A, AR, VR o el S, S 2 IR, 1R
XA 5 P o3 i s R R R R A B R 22 5, FRWAREE T, [ I AR o 8 5 0 3 A i 238 LT AR o
B R Y% W Ay f R R U T B W Pinus massoniana W8 35 W) 43 i EG H A R FR X R RR R B RE R A
U E R 7R AR N AL 25 DL RS = RIR I X G JLARE G TR I S5 R I Y koY £
gl g 5 Ay ol 1D 0 2 N O 23 i NI P B S o 2 N 1 1 2 1 = 1y 55 P2 s A B o |
o) AEAL, B BRI R B LR RE R o TR TR FBIRAE XoT PG e L DX G 8 9 40 - e ) 72 AR L A
WNERAf . PR, AHIFSE e HR T [ VY R R W X R A% 2 LU A TR A ORT B i i R S e X 4, A
5%/ ) P i T T AL 3 0 7 4 ) T B 2 B PR 3R RN i i R B () AR (R R Bh A R, el = I R TR
SEMR H R R R 5 00 o ot A G2 A TR ok R P R ORIRER DU 48 B IR R 38, APk AR
MAEHL, F5 Mo B E SRR K

1 HRRXEF %

1.1 ARXER
WF5E DA T = P X (F PR B) FR T AR = I R AR IR X, @BV N = 2 IR WV 2. 2 =



518 WroIL R R K A R 2022 4E 6 H 20 H

(A FE R PEACE A ALET . VhEE, BELL 3 X B BTN (29°41'~29°52'N, 106°17'~106°24'E), i8N
175.0~951.5 m, SN 76 km®o 252 LU EAT BRI R 2 XU I SRR AIE , TR R 5T, AR R
B 16118 mm, AFRJMIXRE N 85% LU E, AFIIMEEN pH 4.53, X HMEEL 1293 he 4F = 1LMIE-F
2z, LEEoE, FE LSO EIEAUKRE LIRS, 18 pH 3.5~4.5, RPN RIEEE, FMEE
Fim, MR G, @B MEmSNRA . IE . PoFE SFHEATE L. FEAEPSE AN Lk iF
ML EFRETRASHR ., HERIE RN . B AT AR BFRETRASAR . ATAK, DL RGHTRE RN . RN
SRR . PUNNIEKAS Gordonia acuminate . 2K Cunninghamia lanceolata . VU)W Syraplocos setchuanensis
H &5 AR 2T Neolitea aurata 55 .

1.2 #M#5HE

1.2.1 #aRE5AEDHERRE EEET IR, HEREMAR 2 B BIME SRS, R
B DRAFANINSE J5 12746 2 IR SRR 0 )T, ARVEREBARE AL WL 1. 23010 mx10 m fYRAEAE
JEHIFLAE 1 mm JE M FERE, T 2016 4F 5 A 7E 2 FEHb N BEHLEERL 5 mx5 m M54 3 4>, HTETE Y
ar LR TR TE Y, AR R RN S AR R R VR i AR, YRR W SE, IR IR TEYITE 60 °C
fEIR MR RS FRRERE R TR YRR & 20 g B A H 2 il i1 20 cmx20 cm 1Y 43 fiff [ 4¢
(ML 1 mm) PN, TS AN TR, TTRRA, 5t s H UG BHK G Je Je AT ilcre R 5
BERETR A W S M AR RO AE DT IYs Y2 b, R OB B L0, B E T, B
5 mx5m B/NREDT TR ICE 6 AMERLEL, XTI 6 YIRS R], AALLR 71 53k i ARARBLTL,

F1 FEMERER

Table 1 Basic situation of the sample plot

i LR/ em WHm  BEm i) 6214 ik F B Fp P F
NI DR . RS B, Wi, et
EFRRTRACHK 4.00 760 [iii]d 16~25 Vi 0.9 DI WL, EFAET
\ PUNIRSLAS . NIt . /NoEds . BEERZE .

GE RN 3.65 825 [ 26 VI AL T L £k

P DRI A AN TAR, LAl a1 AMikde, T, I, M, Vee---- oo Wk Adinandra bockiana . 2K Eurya japonica. Y
WA Symplocos lancifolia . /WHH#% Castanopis carlesii. 5t 525 Rhamnus esquirolii

122 #mE @k RIGEKE = WREEKMEA R, i H L8 7R R RN, Hdhsoi-Al
NO FEIREL A 511, EFFTRASH . B LR IEIT AR 2 Fh s BUM o B 4 A0 BR . XFRE (B BR A SRR S B T
414 pH 4.50 BEE, ck). pH4.00, pH 3.25 fil pH 2.50. Hr, $%MEREW pH AR B E pH 3.25, % JEH
iR T RERN pH T RERRAS, 1% pH 2.50 4bFE, ARANAbHE 3 RERE, ik 24 Dorfids. RIEERE R
L ZARF Rk s TR S SRR BOKER T, B ERR 2 Ik, BRI EERERR 2 L, 15
MG T A A S TRl 1 m? Y . A BITERE SRR A 30 R (6 H 2 H). 560K (7 H 2 H). % 94K
@H3H), 122K OH2H), 150K (10 H 1 H) & 185 K (11 A 3 H), HUE 1 RIAE Y53
48, WRBA TR NIRRT BRE 348, A1 2448, HITE /KPR VRS8R B R V5 Wy R M i e v, v B
RRADREENIIMRRZY, T 80 °C MR P HLTFRat, 5% B8 75 MY Il it
123 AHEMERG RS 5 MR Y R RE% %R Olson F 8B st Rl 1157
M,

= ﬁo =aqae
Hobe y HUATEPIGREA AR (%), ¢ HITEY I ITIa] (a), M, RIFE] ¢ J5 Vs Y15 B (g), My AR
PRI BT (2), a WEVG REL, m Rorit R4, VR o3t 8 k (AL 308 T 0 o it %) 2 5 10
e, itaasan s L

y

In0.5
los=— X H
In0.95
10.95 =

—k °



B39 B 3 RWRAMAE . LI R A XA 2 LU B R TR SSPR 5 o AR R T ) A R 519

Hop 4y HIATEY 430 2 50%(E W) T B IITE] (a), 095 N IATEY 430 2 95%(4= W) 75 B it
8] (a)o

1.2.4 B AE R Excel 2019 R385, >R SPSS 26.0 kit 4 it 404, SR LSD fr/h2E
T e A

2 HEXRG M

2.1 EEWIAMERS 2 MUAEDTFREZR BRI

A LRI 2 T O A TR AS PR T o i ik B % (2 DT AR R 43 st [i)) 76 pH 4.00. pH 3.25 AR Ab B
T/NT ek, 7E pH 2.50 MPRFRALEE N KT ok, H2ZEREE (P<0.05). ZHEAWEN . MEWELL 05
a fl i , EFREIEASHK ck. pH 4.00. pH 3.25 Fil pH 2.50 % FR b 3 () + i H 5% B8 R 40 51N 81.21% .
79.14% . 81.65% 1 84.52%, 1 it 1 2 K 73 5l Ky 18.79% . 20.86% . 18.35% Fll 15.48%; & 4k i it
M ck. pH4.00. pH 3.25 Fil pH 2.50 B2 FRALFEAY5R FE 253512 76.61% . 75.36% . 77.43% F179.13%, 15
WIRRIIR 23.39% | 24.64% . 22.57% F120.87%. TE2:4d0.5a S5, ck. pH4.00, pH3.25 FlpH2.50
iR T Ak L (%) S e VB S PR T o e R B R A TR AR A AR, 43 i 4.60% . 3.78% . 4.22% Fil 5.39%.

100 @ 100
& &
90 90
A BH
= =
TE 80 @ 80
- <
70 1 1 1 1 1 ) 70 1 1 1 1 1 )
0 30 60 90 120 150 180 0 30 60 90 120 150 180
MER KU IR Hud
A BFRETRACH B. F AR AR
—-o-ck -mpH4.00 -&-pH325 -@- pH2.50
A1 2ABAKRSAEDTREREGEDS
Figure 1 Changes in dry weight remaining of leaf litter decomposition of three typical tree species
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