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SeAAR FRERST AR, E K KB, H &, Tk
(1. AR K2R B, BRI 1500405 2. bR SEMeE B, AR 1320135 53, FIiTAflm, Ak 133600)

FEE LB 5.76hm® RAR VR A MBEE [ W RE o F- 5 B A0 A 15 144 VR ISR RS, F 2006 4R 43 H oK (4—11 1) i
SIS AR YA Y, A BT RETE RO a5 W AL 25 284k, S5 B I RAR IR A AR AR P 7 1k 3039.6 kg/hm®, LA
PRI (2499.2 kg/hm® ) T (5 B9 FL B A, o5 4 JR 95 1 14 82.229% , 1T VA AR (5 AR P4 19 9.929% , 46 31 Hz 25 T o5 L BB /DN, o
BB 5% LT . 1a Y, V& PR 5 N SRR 3 42 FhREA Y P8 75 -, o5 A 3 AR il G 8 (46 i) (19 91.30% , e 28 T 4
( Fraxinus rhynchophylla) JZMEMK ( Juglans mandshurica) F5E T BR ( Quercus mongolica) 3 AR Fiv () 8 # W o 4 1 519 82.97%,
R Y R R AR R 2 AR TS B A AR R 25 5, 99 NI AR 2R YA PR 7 BEAE 200—400 g, 2 ISR # H8ad 600 g5
AW ER RAE IR 2 AT B 19 AR G U8 70t WO B0 I V& i AR 12 RIS R (29 ) o PRI A S B g R,
69.78% HIJATE B AT 9—10 A6y, AV B H shA ST A BARAR IR . 70T LAIRKZR S 3, (EAR Rl R i 95 1 i e 25 52
AR (4 U8 7% e SR T e 8—9 H  ZE RN FN B ( Ulmus japonica) $EH7E 9—10 A, (A AWM (Acer mono) N 10 | 52 ¥k
>k 10—11 A,

KB PRV P B RAAEM

The amount and dynamics of litterfall in the natural secondary forest in

Mopan Mountain

FAN Chunnan'?, GUO Zhongling” " , ZHENG Jinping”, LI Bing’, YANG Baoguo®, YUE Long”,YU Hongho’
1 Forestry College of Northeast Forestry University, Harbin 150040, China

2 Forestry College of Beihua University , Jilin 132013, China

3 Baihe Forestry Bureau of Jilin Province, Jilin 133600, China

Abstract: This study investigated the composition and spatiotemporal dynamics of litterfall at the community scale, on the
basis of 144 square traps distributed uniformly in a 5.76 hm® permanent plot located in the deciduous broad-leaved forest of
Mopan Mountain. The litterfall samples were collected monthly from April to November in 2006. The results showed that the
annual litter production was 3039.6 kg/hm”. The proportion of leaves (2499.2 kg/hm”) was 82.22% , and that of branches
was 9.92%. The combination of flowers, fruits and barks was less than 5%. The leaf litters were from 42 tree species,
accounting for 91.30% of the total number (46) of the tree species in the plot. The main sources of leaf litterfall were
Fraxinus rhynchophylla, Juglans mandshurica and Quercus mongolica, accounting for 82.97% of the overall amount. The
litterfall exhibited evident spatial heterogeneity, with 200—400g litters in 99 traps and >600g litters in 2 traps. Some traps
collected as many as 19 species, but most (29 traps) did only 12 species. A single-peaked curve described the dynamic of
monthly litterfall, and 69.78% of litterfall occurred in September and October. Leaf litterfall peaked in autumn and
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exhibited the same temporal trend as the overall litterfall. However, different species peaked in a different manner, with

Juglans mandshurica at August and September, Ulmus japonica at September and October, Acer mono at October, and

Quercus mongolica at October and November, respectively.

Key Words: litter; litterfall; dynamics; natural secondary forest
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HAF S -17.9°C B ikl -40.2°C . 7 AP
L 22.9°C , Wi i 33.6°C . SE3REK K 668mm,
FAXFRRBE N 70% . JCHII 130d 247,

AR DXAB B R 1 AR ) DX AR BIF5E bR O3 A
TR AR SERI A2 A 12.26 em (3% D, , = 6cm 3
F14e1t) #1008 Bk/hm? B EE 0.65, Fr A Fh
VIAE I ( Fraxinus rhynchophylla) A 3, 5 FE Ho A Fh
BBk By 53, 86%, Uk O B B Wk ( Juglans
mandshurica) 5% i Bk ( Quercus mongolica ) A%
1), FEWFEARMIEH TH (Euonymus alatus) | 111 HE
244 F ( Rubus crataegifolus) %5  EEAFEYI LA 22 5| &
¥ ( Carex remotiuscula) JE4REL ( Glechoma hederacea)
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— IR RS, & TR i R AR D, NI AR R
WFFEIEAS b B TIZARMRAE S — B AR RO IR YR DL )
R AU 14 4 T A v el Il S e, DARE i
AN S B Fi M (R R AT 0 28) B AR R

BE W) (52 AN R R AR AR ) S AR B X i
IR T AR 3, o ERE A T HERE N 80°C R F T,
T B EE IR EIFE R,

F1 FEFAMFHENEE(D=6em) HBREBDEE
Table 1 Mean diameter at breast height () =6cm), number and the basal area at breast height

" i s W TR RR R
YyFp ) ke N}f’ffir HBURE 5 4L The basal area G
Species : ; Number of plots at breast height Important value
P D7em /(¥k/5.76hm?) P /(m2/5'76hi2) ’

TERMMI Fraxinus rhynchophylla 10.20 2665 122 25.97 34.77
BBk Juglans mandshurica 14.21 707 99 17.39 15.80
28R Quercus mongolica 17.66 545 100 13.09 15.01
B Maackia amurensis 12.82 344 80 4.89 8.06
FMi Ulmus japonica 14.75 194 63 3.88 5.85
8% Phellodendron amurense 12.40 136 46 2.08 3.90
A Acer mono 15.11 84 33 1.72 2.81
BEHE Tilia mandshurica 19.63 64 20 2.24 2.32
LA Tilia amurensis 13.70 55 21 0.96 1.74
4 Prunus padus 10.64 48 21 0.51 1.49

1.4 HdmhbH

TV UR T DA UR 7 ok D 4—11 ARG IR 7%
AN Gt d AR ] SPSS16.0 £/t
1o 285 B BOR AR e 22 5 - S fE 09 FUER 3R
Ao TR LR T e A A0 s & RS
B v - 5 T R A A S SO — Sk IR P A
PR, T H B A I ok s

2 GER545H
2.1 PV SO
RARURAREEH A4 7% 7 0 3039.6 kg/hm?® | 4%

M B AE R B R 2 WA 6 Tl o BEAT 3
SRR A AR TR B OBk (R 2) .

rh g i o AT R I Y LB R K (82.22% ), 2%
FRMBER IR V% W0 0 £ B2 4, B o A Y
07 17.78% , 5 5 & A6 F Bz, A 5 S U8 3% £ b 1Y
0.38%7%1 0.40% .,

U8 3% 2l s b LA A il W0 95 o B (935. 88
kg/hm*) AIF (5 o9 B 5 (44.39%) , 1 Bk Ak ( 525. 41
kg/hm*) 152 1 45 (288.02 kg/hm®) R 2, = F &0t
T2 HUR YR S0 82.97% , VR Y BRI
(%3),

ZEARRAI T R B, T i 5 B 2 e v B T
FUZ AIFEFEM 2 2 Y IEAH OGO R (y, = 0.1497x, -
0.0152,R*= 0.9604 ,zXH y, A% @ R FhEg4E7E T
i, xR RS2 s A

K2 RAREMRFRZEREAN

Table 2 Amount and component of litterfall in natural secondary forest

2l 4y Component

¥ Amount/ (kg/hm?)

L5l Proportion/ %

M Leaf 2499.2+465.3 82.22
K Twig 301.6+453.2 9.92
1€ Flower 11.6+24.6 0.38
IR Seed 128.2+1.2 4.22
J Bark 12.2+20.6 0.40
Z=4¥) Others 86.8+2.6 2.86
241 Total 3039.6+18.2 100.00
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Table 3 Amount and component of leaf litterfall in natural secondary forest

2143 Component

I Leaf litterfall/ kg/hm2 )

HL A5 Proportion/ %

AL Fraxinus rhynchophylla 935.88+235.35 44.39
BBk Juglans mandshurica 525.41+99.98 24.92
SR Quercus mongolica 288.02+56.12 13.66
FHMi Ulmus japonica 83.24+14.96 3.95
EAMK Acer mono 60.09+16.75 2.85
M Tilia amurensis 31.40+6.93 1.49
HEMF Other species 184.43+33.19 8.75
SR Total 2108.48+385.82 100.00

22 J¥EEA S

FETE V5 5 A sh AR L 2 g (1 1) ,8 H Al
IV 1 H A &P s A K Bl 20 7t e KAl
HILAE 9 A, ik 1406.70kg/hm’, 10 A (714.22 kg/
hm*) W2, A~ H B8V 2 (2120.92 kg/hm*) 5
SAEPVE Y 69.78% , VK i KAE (9 A) Fldge/Ih
(4 H 19.61 keg/hm?) #H2Z3E 72 15,

1600
—o— B
—o— it

_— = =
[ R S R
(=S == =]
S o O

800
600
400
200

VA¥% & Litterfall/ (kg/hm?)

4 5 6 7 8 9 10 11
H 1y Month

B1 REAEEMEHEANSEL
Fig.1 Month dynamics changes of litterfall and leaf litterfall

100

VAT & Litterfall/ (kg/hm?)

H 4 Month

2 AEYMEESREEANDEEN

Fig.2 Month dynamics changes of every component litterfall

A58V B A ShAE , AR 4150 U8 7% 2 1)
A — o 22 01, g e ] s A AR R
Mg - (1), ERm 9 S
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9 —11 A YAH AR i 2 5 A AR 0R P IR St Y
84.95% , i AP VR YA B Y 69.84% ; V5 R AE
7 A (73. 21kg/hm® ) MY OB W 95 R B A OK(H
(65.25kg/hm® ) H B 7E 8 H; 49 B & K (H
(54.33kg/hm’) 2y 5 H 5 3 2 Fig AL 1 1) s 5 8 145
A 2SN, FH 555 4 1.52 kg/hm® 1 1.45 kg/
hm’(E2), Bk EH, HFFEA4—S H) REDRE
PR (A 2 2R ) S>> B2 (6 —8 H) i%
PLIA Ry 3 O R B (9 —11 1) Ji7E )
DLV b REE 80% L |, SR b I Vs
T PNIUESS TN
2.3 FERFR RS

X HRETE DAL HE D A B AR L 5% AR AR AR 8K
Bk 5 T bl o 5 e 7 R I R N SR AE SR BOR AS [F
REFp P 35 A — o 2250, AL A T A
9—10 H 7% ,9 H ¥ 2 4FE R 5 50 70% ,9—
10 A& 1135 95% s ok i 7 A F s £,
8—9 H WA s, & 1A 7% it 5 4R 78% ,7—
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11 A U7% ,9 H A7 o 2 2 M7 & 37%, 10
AV AR 43%,9—11 A 52
98% ; A HIE 1 10 H K (48, 75kg/hm?) |, i 42
AR JRVE Y 81.36% 3 55 i AR V& = 9 A T IR 1
L E = H AR N, 10 H Rl T, R A AR )
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R4 RRKRENS HEEMAENENS (kg/hm’ (%)) *

Table 4 Leaf litterfall of five main trees species in natural secondary forest

IR () il BibkiRk Stk £} AR
Sampling time(Month)  Fraxinus rhynchophylla Juglans mandshurica Quercus mongolica Ulmus japonica Acer mono

4 0.18+3.08(0.02) 0.31+16.68(0.06) 1.64+9.65(0.53) 0.11£7.93(0.12) 0.09+4.20(0.13)

5 0.11£0.97(0.01) 4.67+32.07(0.84) 2.40+10.27(0.79) 0.44+3.66(0.49) 0.72+5.61(1.12)

6 6.71£13.95(0.69) 11.19£14.69(2.06) 3.94+9.54(1.32) 1.09£5.19(1.25) 0.71£4.22(1.13)

7 3.62+9.94(0.38) 40.47£164.06(7.56) 4.08+17.12(1.39) 0.25+4.86(0.29) 0.34+2.77(0.55)

8 18.06+23.58(1.88) 116.93£154.09(21.85) 5.04£17.61(1.72) 0.06+30.91(0.08) 0.87+5.54(1.42)

9 664.45+243.85(71.07) 293.13+277.17(56.35) 19.60+34.94(6.86) 30.55+88.59(36.83) 4.50+16.46(7.50)
10 235.14£217.68(25.15) 55.57+88.02(10.68) 139.55+173.65(48.83) 35.65+77.06(42.99) 48.75+125.42(81.36)
11 7.62+18.04(0.80) 3.14247.57(0.60) 111.77+£174.01(38.56) 15.09+£37.36(17.94) 4.12+27.53(6.78)

o TSI P B AR R SR TR R (%)
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T 3 XoF 2% U 7 AT A AT B 1 U v P R 2K
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WO g N LIS ER 21 42 Fis o i i, o A el A AR e
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FIREAA T (6 5) , ALY ¥ 122 F0 A 7% i 26 78 /K-
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Fig.3 Relationships of number of traps with litterfall and number of species in traps
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96.53% ,93.06% . 83.33% 1 80.56% , (HLERAE WA ZRACILAREAESE 19 A Foft it 08 7 4 11 B ) Wi £ 2
(0.67) 5, B 5 R A 7E S WU SRR IS 25 5% B/NVT 10 A4S, UEWTHE H FUH BT A 3t 1) SRy o 3t 7
PPROR S R BOIAE 1.0 L E (R 5), MR (K5).

( Securinega suffruticosa) 552k %5 ( Spiraea salicifolia) .

3 3+
o ©
o
s 2r &t ER A
El El
> > o
E'r BT
1<) <)
= =
B oof B oot
3 3
a a
53 53
gL 8L
g p
= =
ELl s Bl
-3 L -3
I I I I I I I I ! ! I I
0 100 200 300 400 500 600 700 5 10 15 20
Y Litterfall/g Y%L Number of species
4 WEFRFEEMMAHEHESEE Q-Q
Fig.4 Normal Q-Q Plot of litterfall and number of species in traps
x5 HHRNEHENZTESH
Table 5 Spatial patterns of leaf litterfall in the plot
OB AR e B ] W B
Yikh WEGREE  RERRE W WEGREE  BTERRE
Species No.of traps CV among Species No.of traps CV among
presented traps presented traps
AEHIM Fraxinus rhynchophylla 144 0.67 B TH Syringa reticulate var. mandshurica 10 1.60
KM Juglans mandshurica 140 1.95 FEFAS Pinus sylvestris var. mongolica 10 1.02
ST Bk Quercus mongolica 139 1.28 M ICER Securinega suffruticosa 9 1.06
FAii Ulmus japonica 134 1.00 44 Spiraea salicifolia 8 3.22
8 Maackia amurensis 120 1.95 LA MH-E 44T Rubus crataegifolius 8 2.39
AN Acer mono 116 2.24 FIFIN Acanthopanax senticosus 8 1.31
TEMHA Larix olgensis 78 2.05 ZRACILAMEAE Philadelphus schrenkii 6 1.29
FR4E Rhamnus davurica 73 1.69 FH#E Betula platyphylla 5 3.27
LI Tilia amurensis 72 1.00 WA F Lespedeza bicolor 5 1.33
BF Euonymus alatus 69 1.16 XG4 25 I3 Viburmum sargenti 5 0.72
5 8% Phellodendron amurense 62 3.86 W17 Prunus armeniaca var. ansu 4 1.68
A4 Prunus padus 54 1.89 AT Actinidia arguta 3 1.05
WHE Crataegus pinnatifida 41 2.09 R EBK Acer pseudo —sieboldianum 3 0.72
S5 55MK Acer ginnala 41 1.87 SR Corylus heterophylla 3 0.36
BRI Tilia mandshurica 35 1.43 HETEM Acer barbinerve 2 1.21
LM Salix matsudana 31 3.47 Tt Carpinus cordata 2 1.04
114 Populus davidiana 30 1.77 P Acer triflorum 2 0.16
¥ Populus koreana 26 1.83 H Populus cathayana 2 0.62
EHE Corylus mandshurica 22 1.44 % WIFRZE Rhamnus diamantiaca 1
JKEMI Fraxinus mandshurica 16 4.14 IIHIEL Rosa davurica 1
1L Pyrus ussuriensis 11 1.03 WIT ¥ Malus baccata 1
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HH & AT 45 S8 Sl s, W 8 7 Tl L B A AR A
A5 B 5 A R P T AR R e v U T R A R
BLE Y5 2 EAH OCOC & (sig. = 0.00) , %F Hif 47
— GG AR AR R T B A R B S
Pl b B0 B RE 7 BOLA (R = 0.7762) UF TRk B M v
W Tr R AR BL(E, AT DL AR R I 8 o A S5 AR
O3 Ko AMERK/NL R RS XA,

3 Fit5iTie

FRMIR 7tk DR AS0AGE DX A D 4 RN VR B B
BN RENANMAAAEZE T DA B &L R
PR MR AR 7% 5l 3039.6kg/hm? | 23 5l S A X
A T2 N 21 A PR AE P 95 45 (3918.4 kg/hm?) 12
FIAS DX 4% 26 WA MRAE I 5 2 7 218 (3874.8 kg/
hm?) "2 B 77.57%H1 78.45% , 24 g 5380 L1 g W By
WA NE AR (8450 kg/hm?) UV 172, W R B AR 0I5
PR 95 M Z [ AR (9056 kg/hm?) A 1/3 K 75 A
Ji 2 B 6 B A ZE R AR (11290 kg/hm®) 21 HY 174,

PR M AERRARAE S R G IR T P 38 v Ak 56
BT, — BN MR VE R 60%—80% " | AW I R
TR RV B Ll 82.22% , G v T AL I L
W A S R A I o R U R L 0 -3
(50.99% ) "7, R 43 A4 AR A2 ACRR I U 9 o
A LA 1 ST 48 (63.75% ) U VG S48 B 18
P2 TR MR I o AT VR = B A (65.60% ) 1) 3 5
INDLEVE K E R SRR X A MEAR R I it T
Ll (83%) % 2 3T, W AR T & A 1 X [ HE Ak
(85%) LA MK (86% ) 17 HEMK (83% ) FITHA Bk M AR
(87%) P75 M T o b))l L o A — R
JE S K L DX A IR R AR R R
X — A ] LA FE g R v R i sh A
T — B B EIE

DIFERFSE AR 0, AR AR 7% o — M AR LA B
M2 AR AR T B A A A P LG B
ARHIU RIS AR & RN VR H 3
DA —5, 2 A 9 10 Ay a4
H 7% A 78.91% 1 69.78% , iX 5 — e 7% - -
MR Ss R —8 " . MM s R, RER ot
AR N e e R e et/ L O BRSPS a3
Xt HAAT BT 2 AR R A A - LR
B AERK 5 i AEAS [RI AR P R % 1 AR AR

25 AR IE T i R, 7 H R IR £ ,8—9 H
SRR R o5 A AETE R Y 78% s LU A AL A, 8
AR % ,9—10 H R @, 5 4% 2 1
95% ; 5% th BRIV 1o g HE IR e, B R 10—11
Hi A AR VR Y 87 % 5 T AR BRI R VK B M AR, 10
H s A AETE Y 81% ; T A M 4 7% 1) IsF 1) A
XA BT 9—11 H

St PR AR TR R 098 V5 AR —E A
e M, 38 W AR S G AR A A A T T, SR
Tt B — BT ) B o 5] RSN AT P an K
W R T RS HAE T SR E S, &
AT BBFSE B, 1997 4E 8 H 1 T8 MR A ff
RIE 75555 1.96 vhm?, (5 4ER K 7& )
T 70% , &4F BT 23% . AW AT
HETTEZE 7T A, nTBE A X 2 ZEREW
e

o B b P O i S 18] o A BB 5T R, O A
Wi Z PV oA i D TG 9.4 4%, IR SR &Y JF 5
TRIRTE i 2 R R I DI 2R 10 12 £% 5
SR 2 AR O 9 A 25 5 K, T DL AR /N T AR
(AL Hl b 15 D e IR LA ECE LA ) 1551
(18 235 SRAR X s R S RRHE 7 U 0% W R % 1) S Btk
B, S ANRTE PR B E T R R A R
B , IE BB 2Rk I A5 4 S T sl Bl pIL
AP WA 5T R B e R P E 5 A 1, MK
WA SR A B B A it R 2R 5 T TR R AR
YIRh 0 91.3% , I HLCAE #8320 19 8 75 9 1) i
FVB Fh A A EAE 1) 53 A1 ¥ IR DN IE 28 4347, 2 B AR 4
SRR SR A T NGB, & TR
AR B B Rl I5 I 1) 2 5 2R 0 ok R Y
SR BUI 55 W AR /N 22 S B LA o i D 1) 25
[ 23 A R 0 A5 2 DA O

References :

[ 1] Wang F Y. Advances in the studies of biomass of forest litter.
Advances in Ecology, 1989, 6(2) . 95-102.

[ 2] Zheng L, Lu L H. Standing crop and nutrient characteristics of
forest floor litter in China. Journal of Northwest Forestry
University, 2012, 27(1) : 63-69.

[3] Han XY, Zhao F X, Li W Y. A review of researches on forest
litterfall. Forestry Science and Technology Information, 2007, 39
(3): 12-13, 16.

[ 4] PengSL, Liu Q. The dynamics of forest litter and its responses to

http ; //www.ecologica.cn



640 SR 34 %
global warming. Acta Ecologica Sinica, 2002, 22 (9): acuteserrata  secondary forests in Qinling Mountains. Acta

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

1534-1544.
Liu CJ, Westman C J, Berg B, Kutsch W, Wang G Z, Man R
7, llvesniemi H. Variation in litter-fall-climate relationships
between coniferous and broad-leaf forests in FEurasia. Global
Ecology and Biogeography, 2004, 13. 105-114.

Zhang D L. Study on litter fall of two major forest stands in
Maoershan area. Haerbin: Northeast Forestry University, 2006.
Guan L L, Zhou G Y, Zhang D Q, Liu J X, Zhang Q M. Twenty
years of litter fall dynamics in subtropical evergreen broad-leaved
forests at the Dinghushan forest ecosystem research station. Acta
Phytoecologica Sinica, 2004, 28(4) ; 449-456.

Ning X B, Xiang W H, Wamg G J, Fang X, Yan W D, Deng X
W. Litterfall production and dynamic for twenty years of a
successive replanting Cunninghamia lanceolata plantation at
Huitong Hunan. Acta Ecologica Sinica, 2009, 29 (9):
5122-5129.

Tan K, Piao S L, Peng C H, Fang J Y. Satellite-based estimation
of biomass carbon stocks for Northeast China’s forests between
1982 and 1999. Forest Ecology and Management, 2007, 240.
114-121.

Fang J Y, Chen A P, Peng C H, Zhao S Q, Ci L J. Changes in
forest biomass carbon storage in China between 1949 and 1998.
Science, 2001, 292 2320-2322.

Li X B, Wang X P, Luo J C, Mu C C, Lin Y J, Xia X L.
Influence of human disturbance on community structure and tree
species diversity of secondary forests on mnorthern slope of Mt.
Changbai. Scientia Silvae Sinicae, 2006, 42(2) : 105-110.
Pascarella ] B, Aide T M, Zimmerman K Z. Short-term response
of secondary forests to hurricane disturbance in PuertoRico, USA.
Forest Ecology and Management, 2004, 199, 379-393.

Bonino E E, Araujo P. Structural differences between a primary
and a secondary forest in the Argentine Dry Chaco and
management implications. Forest Ecology and Management, 2005,
206(1/3) ; 407-412.

Zhu]J J, Li X F, Liu Z G, Gonda Y, Matsuzaki T. Factors
affecting the snow/wind induced damage of a montane secondary
forest in northeastern China. Silva Fennica, 2006, 40(1) ; 37-51.
Heryati Y, Abdu A, Mahat M N, Abdul-Hamid H, Jusop S,
Majid N M, Heriansyah I, Ajang L and Ahmad K. Comparing the
fertility of soils under Khaya ivorensis plantation and regenerated
degraded American  Journal

Sciences, 2011, 8(5) : 472-480.
Wang P, Chen L H, Bian X C, Wu Q Y. Community structure

secondary forests. of Applied

and distribution pattern of a natural secondary forest in Beigou
forest farm. Chinese Journal of Applied Ecology, 2011, 22(7):
1668-1674.

Kang B, Wang D X, Li G, Gao Y X, Zhang Y, Du Y L.

Characteristics of seedlings regeneration in Quercus aliena var.

[18]

[19]

[21]

[22]

[24]

[25]

[26]

[27]

[28]

[30]

[31]

Ecologica Sinica, 2012, 32(9) . 2738- 2747.

Staelens J, Ameloot N, Almonacid L, Padilla E, Boeckx P,
Huygens D, Verheyen K, Oyarzin C, Godoy R. Litterfall, litter
decomposition and nitrogen mineralization in old-growth evergreen
and secondary deciduous Nothofagus forests in south-central Chile.
Revista Chilena De Historia Natural, 2011, 84, 125-141.

Zeng Z X, Liu X L, Song X J, Wang K L, Zeng F P, Song T Q.
Litter fall mass and its decomposition in typical primary and
secondary forests in karst region of Northwest Guangxi, Chinese
Journal of Ecology, 2011, 30(2) . 201-207.

Liu Y, Han S J, Lin L. Dynamic characteristics of litterfalls in
four forest types of Changbai Mountains, China. Chinese Journal of
Ecology, 2009, 28(1) . 7-11.

Yuan Z Q, Li BH, Bai X J, Lin F, Shi S, Ye J, Wang X G,
Hao Z Q. Composition and seasonal dynamics of litter falls in a
broad-leaved Korean pine ( Pinus koraiensis) mixed forest in
Changbai Mountains, Northeast China. Chinese Journal of Applied
Ecology, 2010, 21(9) : 2171-2178.

LiXF,HanSJ, LiY W, Hou B Z, Li X L. Litterfall in main
forest ecosystems of Northeast China. Chinese Journal of Applied
Ecology, 2005, 16 783-788.

Zhang X P, Wang X P, Zhu B, Zong Z J, Peng C H, FangJ Y.
Litter fall production in relation to environmental factors in
Northeast China’ s forests. Journal of Plant Ecology, 2008, 32
(5): 1031-1040.

LuJ P, Lu Q H. Litter-fall in tropical forest at Jianfengling
Mountain, Hainan Island. Acta Phytoecologica et Geobotanica
Sinica, 1988, 12(2): 104-112.

Zheng Z, Liu L. H, He A J. Jing G F. Litterfall and leaf
consumption by animals in humid seasonal rainforest in
Xishuangbanna, China. Acta Botanica Sinica, 1990, 32 (7):
551-557.

Lawrence D. Regional-scale variation in litter production and
seasonality in tropical dry forests of southern Mexico. Biotropica,
2005, 37: 561-570.

Polyakova O, Billor N. Impact of deciduous tree species on
litterfall quality, decomposition rates and nutrient circulation in
pine stands. Forest Ecology and Management, 2007, 253 11-18.
Scherer-Lorenzen M, Bonilla J L, Potvin C. Tree species richness
affects litter production and decomposition rates in a tropical
biodiversity experiment. Oikos, 2007, 116 2108-2124.

Ling H, Chen G S, Chen Z Q. Controlling Factors of Litterfall in
China’ s Journal
Environment, 2009, 4(4): 66-71.

LuC Z, Li J] W, Pan G L, Li C R. Litter production and

Forests. of Subtropical Resources and

dynamics in Broadleaved-Korean Pine Forests in Xiaoxingan
Mountains. Chinese Journal of Ecology, 1993, 12(6), 29-33.
Yan J H, Zhou G Y, Tang X L, Zhang D Q. Characteristics of

http ; //www.ecologica.cn



3

WA A5 R R IR A AR Vs e S sh s

641

[32]

[33]

litter and its contained water in three succession communities in
Dinghushan Mountain. Chinese Journal of Applied Ecology, 2001,
12(4) : 509-512.

Zhong G H, Xing X B. Chemical properties of litter in dark
coniferous forest of Sejila Mountains in Tibet. Chinese Journal of
Applied Ecology, 2004, 15(1) . 167-169.

Wei J, Wu G, Deng H B. Researches on nutrient return of
litterfall in the alpine tundra ecosystem of Changbai Mountains.

Acta Ecologica Sinica, 2004, 24(10) . 2211-2216.

S 30k

[1]

[2]

[3]

[4]

[6]

[7]

[8]

[9]

[13]

TR RIAE Y 25 R 098, AERRG =R, 1989, 6
(2): 95-102.

KR, Far e, IR E MR I T B i KR L. P L
PR, 2012, 27(1) : 63-69.

e, B, 2230k, BARIRE DR SRR, Ol RHEE
2, 2007, 39(3); 12-13, 16.

S0, XIS, AR TP shAs R ek AR R e . A 3
247, 2002, 22(9) ; 1534- 1544,

SRARK. WL LR X PTRR 32 BEbR 4 2 T U8 JE I 5. W R
ARALMll K2, 2006.

AL, JEER, SRR, NNEEF, SRR, SR LR A
B LRI TR ) 20 ARSI HEST. MRS AE M, 2004,
28( 4) : 449-456.

TN, WOk, A, JrME, S0, B, W4T
HEVERAM IR 7 P i 20 AFSh S FRAE. A S22, 2009, 29
(9) : 5122-5129.

M, TRV, BAE, BREL, MRoes, B T
e P L A3 VR A MR 8 25 W R D 2 PR R R B2 . Mol B2
2006, 42(2): 105-110.

TG, BRENAE, FPERR, I5E. dLIAAR KRR RTE 2
F SFEE A A SR, I FH AR A 230, 2011, 22(7) © 1668-1674.

[17]

[19]

[20]

[21]

[22]

[24]

[25]

[29]

[30]

[31]

[32]

[33]

FEVK, M, NI, mFE, ka2, FIER. el gl
BRUCA RGN HRTRIE. A 2524, 2012, 32(9) : 2738-2747.
WOHREE, RFEA, RAIR, Trak, WMRET, KIFEG. £
W S0 DX A PR A R A R e B LR AR, AR AR,
2011, 30(2): 201-207.

XU, shEAS, PO 1L DU FRAR S T U8 75 4 S S R AE.
A2k, 2009, 28(1) : 7-11.

JVEsR, ZEhT, ISR, R, Db, rRE, B2, R
PR K FLLRE LD A bR T P AL S AT B3 B AE TS
4%, 2010, 21(9) ; 2171-2178.

AR, WA, R, BRAL, MR X AR
MESRGEWEY N . LS %4, 2005, 16:
783-788.

OB, FIET, R, AT, SR, s RERIL
FERRMRISHL (4 P ) 7 e S R AR A S R,
2008, 32 (5): 1031-1040.

FEREE, XIHDL. R B IR IS BT MR T M WF ST W) e AE )
RS Y224, 1988, 12(2) : 104- 112,

HRAE, XUASHE, FZZE, FHIRESS. T XU SN ML 215 T AR VR
WA BT Y2, 1990, 32(7) : 551- 557.
BAE, BROGK, BREE. IR R TS S R R
PR G IREE 2L, 2009, 4(4) : 66-71.

XMERR, ZER00, WAL=, ZRAEoR. /NS Z2 I I - LLAR AR
Wi RS ETE. AR, 1993, 12(6) : 29-33.
ERAe, JHER, TR, JRAEE. S0 3 R R T
YRR Ay FRAEXT HOBF 5T, B AR A5 2 4, 2001, 12(4) .
509-512.

BREENE, SEep s PO Z R AT AR VR )2 Ak 2 Pk R
WF5E. AR 2R, 2004, 15(1) ; 167-169.

BAh, M, MLrte. KA IRIEA S R G 3R IA
IR, AAS2EHM, 2004, 24(10) ; 2211- 2216.

http ; //www.ecologica.cn



ACTA ECOLOGICA SINICA Vol.34 ,No.3 Feb.,2014( Semimonthly )
CONTENTS

Frontiers and Comprehensive Review
Research advances and prospects of post-disaster ecological TeStOTAtON ASSESSMENE  ++++++tsseessersreesrtrtuenitrnttetintieniee st e
................................................................................................ LIU Xiaofu, WANG Wenjie, LI Jing, et al (527)
The sustainability analysis of small hydropower plants in China based on ecological energetic accounting — «+«+eteeeererereeeeeiieeeiein.e.
.................................................................................... PANG Mingyue, ZHANG Lixiao, WANG Changbo (537)
Autecology & Fundamentals

An ecological study on zooplankton in the northern Beibu Gulf V. the effects of microzooplankton grazing on phytoplankton in

GUITLITIET  ++++=+ =+ e+ veennanenenrnennneneneenensnenenernensmneeneeenenneaeneneenenns MA Lu,CAO Wengqing,ZHANG Wenjing, et al (546)
Sexual size dimorphism and female individual fecundity of Silurus asotus and Clarias fuscus «+«+-eveeerereerneeaniiiii.,
....................................................................................... FAN Xiaoli, LIN Zhihua, DING Xianlong, et al (555)
Effect of environmental temperature on thermogenesis and evaporative water loss in Chinese bulbuls ( Pycnonotus sinensis) — +++++eeeeeet
................................................................................................ LIN Lin,CAO Mengting, HU Yilin, et al (564)
Effects of irrigation on plant growth and nitrogen use characteristics of Calligonum caput-medusae Schrenk seedlings --+---veveeeeeeeenees
................................................................................. HUANG Caibian, ZENG Fanjiang, LEI Jiaqiang, et al (572)
Enzymatic activity during phytoremediation of polycyclic aromatic hydrocarbon impacted soil =~ <+eseeereererenmeeniiiiii
.......................................................................................... ZHU Fan, HONG Xiangqi, YAN Wende, et al (581)
Assessment of karst groundwater vulnerability in Chongqing based on revised RISKE model ++eevereeeereraiiiiiiiiiiii...
............................................................................................. WEI Xingping, PU Junbing,ZHAO Chunyong (589)
Monitoring salt and water dynamics in farmland and drainage ditch in a saline environment under reduced drainage intensity =~ «-+-+-+-+
.......................................................................................... PAN Yanxin, LUO Wan, JIA Zhonghua, et al (597)

Population, Community and Ecosystem
Spatial distribution and spatial association of Stellera chamaejasme population in the different altitude in in degraded alpine grassland
................................................................................. GAO Fuyuan, ZHAO Chengzhang, ZHUO MA Lancao (605)
Biotic stress of predators on population of alligator weed flea beetle, Agasicles hygrophila ( Col.: Chrysomelidae) ««-eeeeeeeeeeeeeieeennns
................................................................................................... LIU Yufang, LI Fei, GUI Fangyan, et al (613)
Characteristics of phytoplankton community in the northern South China Sea in summer and winter --------- MA Wei, SUN Jun (621)
The amount and dynamics of litterfall in the natural secondary forest in Mopan Mountain ««+seeseseeeerreratatiiiiiiiiii...
.............................................................................. FAN Chunnan, GUO Zhongling, ZHENG Jinping, et al (633)
Effects of continuous drought on soil bacteria populations and community diversity in sweet cherry rhizosphere —«+ereeeeererereeiiiienens
.................................................................................... LIU Fangchun, XING Shangjun, MA Hailin, et al (642)
The basic principle of random forest and its applications in ecology: a case study of Pinus yunnanensis «--«--+=+-oseeeeseeeeaeeieaiaea.e.
.................................................................................... ZHANG Lei, Wang Linlin, ZHANG Xudong, et al (650)
Quantitative analysis of driving factors for wetland degradation based on hydrology balance «+-«-eeeererereemeiieneniiiiniii.
....................................................................................... HOU Peng, SHEN Wenming, WANG Qiao, et al (660)
Stomatal and environmental control on evapotranspiration in a plantation in the lower mountain areas of North China ------eeeeeeeeeeeenes
.................................................................................... HUANG Hui, MENG Ping, ZHANG Jinsong, et al (667)
The fluxes of carbon dioxide, methane and nitrous oxide in alpine grassland of the Tianshan Mountains, Xinjiang «+eseceeereeeeeeeeeens

............................................................................................. HE Guixiang, LI Kaihui, SONG Wei, et al (674)



778 A ET = 34 %

Landscape, Regional and Global Ecology

Analysis the relationship between ecological footprint (EF) of ningxia and influencing factors; Partial Least-Squares Regression ( PLS)

....................................................................................... MA Mingde, MA Xuejuan, XIE Yingzhong, et al (682)
Profile distribution patterns of soil organic carbon and the rate of carbon sequestration in Ningxia Irrigation Zone «---eeoeeeeeeeeeeeeennes
....................................................................................... DONG Linlin, YANG Hao, YU Dongsheng, et al (690)
Molecular mechanism on carbon dioxide assimilation of autotrophic microorganism and carbon translocation in agricultural soils — ------
....................................................................................... WU Xiaohong, JIAN Yan, CHEN Xiaojuan, et al (701)
Resource and Industrial Ecology
Ecological efficiency analysis of the circular economy system in mining area based on emergy analytic approach «-««---eeeeeeeeeaeaeennnnns
............................................................................................................... SUN Yufeng, GUO Quanying (710)
Assessing synthetic carrying capacity based on AD-AS model: a case study in Coastal Zone, Zhoushan «+-teeeeerereeeeiiiiiiiiiii...
....................................................................................... SU Panpan, YE Shufeng, GUO Zhongyang, et al (718)
Urban, Rural and Social Ecology
Driving forces analysis of urban expansion based on boosted regression trees and Logistic regression — «+eceseeeeeeeeeeeneiiiii.,
............................................................................................. LI Chunlin, LIU Miao, HU Yuanman, et al (727)
Research Notes
Spatial-temporal variability of dry and wet deposition of atmospheric nitrogen in different ecological regions of Shaanxi e-eeeeeeeeeeeeees
.......................................................................................... LIANG Ting, TONG Yan’an, LIN Wen, et al (738)
The effects of different mulching way on soil water thermal characteristics in pear orchard in the arid area «««+-+-eeeeereereeeeiieieiei.e.
.......................................................................................... LIU Xiaoyong, LI Hongxun,LI Jianming, et al (746)
Structure and diversity of soil fauna communities in the tundra of the Changbai Mountains, China «-seereeeeeereimiinii..
.......................................................................................... WANG Zhenhai, YIN Xiugin, JIANG Yunfeng ( 755)
Modeling the total allowable area for coastal reclamation;a case study of Xiamen, China ««-ececereeeereereeiiiiii .,

....................................................................................... LIN Chenchen, RAO Huanhuan, LIU Yan, et al (766)



(EBZFR)2014 F£FITEE

CERZAM) T EREE ORI £, P E AR 22 o P E R AR SR s b0 F R AR
A AR T QIR T 1981 47 il AR A8 2= U T B e S AR QBT HERF LR . 5 BB IIR, ﬁ%

SenS” {5 B R ZE T RASFBIF TR, IR R LS A AL, A A2 St B Eﬁm&@wﬁ”
PR A A SRR AR | 3R 35 55 A 2R B A A RV BT IR 55 o R R & ﬁwx%n?;z%ﬂﬁ%o

CHERAR) FEMRE AR %é&%/\ﬁzsaﬂB’@%ﬁtﬁm%fﬁﬂﬁmﬁﬁE’JJ?!Z‘*@IJ%J?@ﬂﬁﬁﬁi% TR
IR S B AR 2522 R R T ) YL 5 SR M SR s WSS T 4 5 AR A8 B v DR R4 B vE e F
LR BHIF S RO = A R

2D M2 A T, K 16 FF4%,280 1T, B N E M 90 Jo/ M, & 4F 4 2160 T,

[ IR A AR . 82-7, E SRR & A5 . M670

FRAETFIS . ISSN 1000-0933  CN 11-2031/0Q

[ A5 LI SR T P I, ] B A A B R S WG KRB AR BT A | AR B AL L TS

TREETT I
Eiflithk . 100085 LRI IEX BUEH 18 5 B 1. (010)62941099; 62843362
E-mail ; shengtaixuebao@ rcees.ac.cn %] HE: www.ecologica.cn

REMERE flaty HMATHRE XIKAE

B

£ & % W ACTA ECOLOGICA SINICA
(SHENGTAI XUEBAO) _ _
CEAT 1981 48 3 A 81T (Semimonthly , Started in 1981)
¥34% H3W (201442 H) Vol. 34 No.3 (February, 2014)

b=} L= <<$ ?T&>,ﬁiﬂiﬁ Edited by Editorial board of
Mok - 0RO E XU i 18 5 ACTA ECOLOGICA SINICA
M B 25 £ - 100085 Add: 18, Shuangqing Street, Haidian , Beijing 100085, China
HLTE - ( 0110? 62941099 Tel: (010) 62941099
www.ecologica.cn .
shengtaixuibao@ rcees.ac.cn www.ec? losica.cn
+ BT shengtaixuebao@ rcees.ac.cn
F & pEREE AR S Editor-in-chief WANG Rusong
* P P E A A s Supervised by China Association for Science and Technology

Rl 2 B A A IR T 0
Mtk b st i XN S 18 5
M B4 A - 100085

Sponsored by

Ecological Society of China
Research Center for Eco-environmental Sciences, CAS

Add: 18, Shuangqing Street, Haidian , Beijing 100085, China

Published by Science Press
Add ;16 Donghuangchenggen North Street,
Beijing 100717, China

H R 4 ¢ P K
Mtk Jb s R B IARAL AT 16 5
M B i A . 100717

R dbstduARENRIT Printed by Beijing Bei Lin Printing House,
% T 44 4 & ) Beijing 100083, China A
bk AR E AR 16 5 Distributed by Science Press m 2=
Hﬂﬁﬁ(éﬁﬁ% 100717 Add ;16 Donghuangchenggen North g
Eﬂlﬁ 31( 010) 6;‘(334563 Street, Beijing 100717, China e
-mail ; journal @ cspg.net Tel: (010) 64034563 0O ——
2] e L Ef-xrr;:il- 'oirnal@ cspg.net g _2
ESh&IT PEEPREESR S SAE ) I 'Jl o eepst . —  —O
Huhl LBt 399 {546 Domestic All Local Post Offices in China > g
MR L 256 . 100044 Foreign China International Book Trading (7] o
: ) ——
ITEEE . - Corporation - _r\h-
oA iE " TR 5744 8013 5 Add:P.0.Box 399 Beijing 100044, China =
ISSN 1000-0933 .= - = o . —
RSN FFEAT MERR RS 82-7 B EITRS M670 EM 90.00 T

CN 11-20317Q



	1.pdf
	封面.pdf
	目录中.pdf

	stxb201211021523.pdf
	2.pdf
	目录.pdf
	03fd.pdf




