5536 B 8 W] S &~ £ Eild Vol.36,No.8
2016 4F- 4 A ACTA ECOLOGICA SINICA Apr.,2016

DOI: 10.5846/stxb201410101991

MG, SKHE, R, R, s, EIE R DCRRARIA T R A AR ARG IR A R R AR AR, 2016,36(8)
Wu P, Zhang X P, Zhu B, Zhou H C, Fang J Y, Wang X P.Effects of climate, forest type and light availability on litter decomposition rate in the forests of
Northeast China.Acta Ecologica Sinica,2016,36(8) .

AL R RREZFM O REER SR MHE KR
HIX %

Z M, KA, kOB, AEW, FHE, TEF
1 dbspfoll K2 T AL R M & S IR T S0 S, bt 100083

2 A KRR R, AR R B S B B R E NS, Jbst 100871

3 EMAE K AL AR BTG, ZE 133613

FEE AERICK L SR A W ANDZ2IE RN 1) EBEARMSRY rh i B 26 JuEhl  HE17 030 3 41 (2004—2006) I # - 43-fifk
LU, DA A5 AR BRI 375 ' Xt U8 9 P A S R AR S M RN 5 SRR B S () AR A 7 I A T R AR UK O - 7 T
bR Sl TR 2R 7 it I s 5 G B RS TEARRR o X e 38 52 i R 3% 14 43 BT R W), S TR - (B RIK 43 ) X fige i o6
AR EIIERES ), 3 RE T 3 Ak 8 ke RN 95% I i N 1] (s, ) B9 55.5% F1 65.0% FY 78 57, HLJR: | A ABX 70 fifk 3 42 14 52 i)
FEARKRRRE TRl it AR MRSEE 2 56 38 1 B [ 4 7 52 B0, JLAMST g e J1 0 RN R (<9% ) o UM 19 A8 AL S BB RS (4 i 4
AL ARk HETTSE WA 3 R X — B R R T i S5 T 1 46.8% (k) T 56.8% (tesy, ) o 55 BLIRIHS SR AR ) A5 {1 14
MO, B P A E TR I G F T R | TR He R o o A R X — IR A SR RE T k(BRI g5, 78 S5 1Y
23.9%F122.3% , AMWFFEINEE R, AR PR 75 53 ik 1) 52 W) = B8 5 X R AL MR 2 R (R B R ) AR MR R 11
(AR SN, ZALIXSeA: ) R R | BT 9SG TN J3 A TR 3 1) G 28 T BB LA T AR F000 A Sk A AR A X A 6 4 0 ffe T B2 T
SRR VR R R SR AR MREEDR T EARJLHIX

Effects of climate, forest type and light availability on litter decomposition rate in

the forests of Northeast China

WU Peng', ZHANG Xinping®, ZHU Biao>, ZHOU Haicheng’, FANG Jingyun’, WANG Xiangping'® *

1 Key Laboratory for Silviculture and Conservation of the Ministry of Education, Beijing Forestry University, Betjing 100083, China

2 Department of Ecology and Key Laboratory for Earth Surface Processes of the Ministry of Education, Peking University, Beijing 100871, China

3 Natural protection and management center of Mt. Changbai reserve, Antu 133613, China

Abstract: Decomposition of plant litter is a key process in nutrient and carbon cycling in terrestrial ecosystems.
Disentangling the relative effects of different factors, including climate, local environmental factors, and species identities
(which determine litter quality ) , on the leaf litter decomposition rate provides insight into forest carbon cycles. In this
study, we conducted a three-year decomposition experiment of leaf litter in 26 plots across Northeast China ( Changbai,
Zhuangguangcai, Xiaoxing'an, and Daxing’an Mountains) to examine the relative effects of climate, forest type, and gap
fraction on the leaf litter decomposition rate. The leaf litter decomposition rate differed among forest types in the following
order, from highest to lowest: deciduous broadleaf forest > deciduous broadleaf and needle-leaf mixed forest > deciduous

needle-leaf forest > evergreen needle-leaf forest > Betula ermanii forest. A multivariate analysis showed that climate factors
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(energy and water availability) were strong predictors of the leaf decomposition rate, which explained 55.5% and 65.% of
the variation in the decomposition coefficient & and time required for decomposition of 95% of the litter (4, ) , respectively.
However, the independent effect of climate on decomposition was weak, and most of the variation was attributed to the joint
effect of climate variables and forest type and light availability (<9%). Climate drives changes in forest types ( species
composition ) , which in turn affects the leaf decomposition rate. This joint effect explained 46.8% (k) and 56.8% (i, ) of
the total variation in the leaf decomposition rate. Moreover, changes in climate and forest types can affect under-canopy light
availability ( measured using the gap fraction) , which declined with increasing temperature and indirectly improved the leaf
decomposition rate. The joint effects of climate, forest type, and light availability explained 23.9% and 22.3% of the
variation in k and ¢, , respectively. Our results indicate that climate affects litter decomposition mainly through its indirect
effects on biological factors such as species composition and canopy structure, which influence litter quality and light

availability. Understanding the interactions of climate with these biological factors is necessary for predicting changes in

litter decomposition in response to future climate change.

Key Words: leaf litter decomposition rate; climate; forest type; gap fraction; Northeast China
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Table 1 General information on climate and major species of different forest types

AL LB FE AL Rk B AL R4 2
Forest type WI /C MAP/ (mm)  Major species composition No. plots
V& I [E AR 45.0—57.8 607—838 FI#E Betula platyphylla (30.0%) , 5% & 8k Quercus mongolica (16.8%) , 75 5
DB ' ’ # Populus cathayana (16.7%) , BAB Acer mono (8.6% )
NE -V 25 LTHN Py lensis L il UTensis 99,
AR A A4—53.6 626—844 ,.1:?1‘2\ Pinus koraiensis ('53.7%) M T;lzm amurensis (11 '9 /a.) s 6
DNM S HBR Quercus mongolica (9.9%) , K¥5#5 Populus ussuriensis (8.8%)
S
i fler Hk 29.3—59.1 470—981 DLGIRMAR Larix gmelinii (67.5%) K 1AL Larix olgensis (28.3%) 7
T K EATEM ¥ Larix olgensis (36.2%) , 1l 2542 Picea jezoensis (21.4%) |5
" EN 24.6—43.3 856—1049 A2 Abies nephrolepis (19.0%) ,£L% Pinus koraiensis (10.8%) , 215 =42 5
Picea koraiensis (5.2%)
R » ) S
BE 17.9—19.9 1105—1131 HEHE Betula ermanii (85.1%) ,( K< &M Larix olgensis (14.5%) 3

DB: Deciduous broadleaf forest; DNM: Deciduous broadleaf and needle-leaf mixed forest; DN: Deciduous needle-leaf forest; EN: Evergreen needle-

leaf forest; BE: Betula ermanii forest, WI, warmth index; MAP, mean annual precipitation.
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Fig. 2 Changes of leaf litter decomposition coefficient (k) and time for 95 % litter decomposed (#,5, ) with altitude
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Fig. 3 The relationship of decomposition coefficient k and time for 95 % litter decomposed ( #,5,, ) With climate indices. WI, warmth index;

MAP, Mean annual precipitation
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