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R 4 BRI TS RGP TR DA IS Y i A AR PR R A BhAS ORTRIL 50 09 A Sh AT IIESE . S5 R R R TR AR AR
RUZ 8], P85 P 0 A R 9tk e LA B S [ WA - FE MM PR AR R 95 Wt Fe K, hy 4.30g/m? , LU AR bR | 1 J2 A MR AR A
o B P AR (T0% L) 1) |, FeH R A -5 AR R S AR (3.090/hm® ) >HUF K (2.78¢/hm* ) > By FEAR K
(2.46 vhm® ) SHERIAR (2.320/hm* ) 5 PRI B - T HA IR A HK (0.730/hm® ) >HEA AR (0.53¢/hm” ) > 5 B HA K (0.300/hm” ) >
WFFHR(0.220/hm® ) 5 RGBT (5 H B A R AR K (10.95% ) 5 5 Bt IARE AR BT 7 BBl R (14.91% ) o T FILRA MAE U 7%
SR ERAE 3 BIAE 10 A (1.220hm*) Al 8 J (0.58 vhm® ) |, 171 25 & WA MRORITR 3SR AT U 9% fit (1 e RAE AR AE 11 (435020 0.77
v/hm® Fll 1.23¢/hm?) . 5 ZHERMAIR] 5 b 3T V5B HE A B e 6 B o e B 18 00, & T T sh 350 BB se i
PAVE B AR AR R

KRR TR s BT A UL DR VE i S

Amount and dynamic characteristics of litterfall in four forest types in subtropical

China
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Abstract: By the method of litterfall trap, and from October 2009 to October 2010, an investigation was made on the
amount, composition and dynamic charcteristics of the litterfalls in four typical forests ( Liquidambar formosana,
Cinnamomum camphora , Pinus massoniana, and Camphor-Pine mixed forest) of Hunan Province, subtropical China.The
results showed that the annual litterfall amount and the litter composition differed obviously among the four forest types.The
Camphora-Pinus mixed forest had the largest annual litterfall amount (about 4.30 t/hm*) , followed by Liquidambar forest,
Pinus forest and Cinnamomum camphora forest.In different plant components ,the leaf litter had the largest annual litterfall
amount ( above 70% ) , Such as Camphora-Pinus mixed forest (3.09 t/hm’) >Liquidambar (2.78 t/hm*) >Pinus (2.46
t/hm*) >Camphora (2.32 t/hm*). Branch litter showed that Camphora-Pinus mixed forest (0.73 t/hm*) >Camphora (0.53
t/hm*) >Pinus (0.30 t/hm*) >Liquidambar (0.22 t/hm*). The Pinus forest had the largest annual fruit litter amount ( about
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10.95%). The Liquidambar forest had the largest annual miscellany amount ( about 14.91%).In October, Liquidambar
forest had the largest annual litterfall amount (1.22 t/hm®) and in August, Camphora had the largest annual litterfall
amount (0.58 t/hm”) , the Pinus and Camphora-Pinus mixed forest had the largest annual litterfall amount in November
(0.77 t/hm’ and 1.23 /hm®).The research showed that the amount of branch litter was less than the amount miscellany.

The litter production of the dominant species greatly influenced the dynamics of total litter production.

Key Words: Litter; litter production; component production; dynamics

MR DTERM S RGP RIEEEER IR, RS RGBS R H AR, 2Rk
ERRGE Y TG AR I A — > EEIRT Y B TR IR R RS R G TR
VAR I AN TR 53-8 A EEENT . 7R 1876 4% 18 [E ) Ebermayaer LT 1A AT 4 75 W 78 55 4316 25 Hh 11
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WA s L 20 42 60 4FHULLR A AFAT L L 80 4R (RRHIRH 405 R AGBRATAT T 4% e, B 322
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T R 7 R o MO A 218 e X |/ T 00 S0 BN A b A A X DL S il by = 1) Ly P
PGB R EBIR . A 20 4 80 AFARHI LA , 4% Ml s ik A AR 38 R S A o, HR B0 1 R s DA B R (R ARE
ol BN TAF MR E FEIR SRS B AT R AR R PR 7 o i XL Eh BRI A 2 0L, AR Sk R
BT JLRR R DL TR A . Eh ERARAR AR AR AR -5 R AMR SR IE ST 4, BFSE LR P& )
FALENAFHE XA TR AR ST e B A 825 S, W o PP 3 BRARBRIT DI e, DX I AE AP e
RS
1 ARXBRMFARFE
L1 AR5 XA

T i (57 T 10 P 2 AR B (113°02'—03" E,28°06'—07" N) . 2% H A% I8 T~ 4L 5 B4 S0 B 1 i 23 XL
AR 17.2°C 1 AR P 4.7°C i IR - 11.39C ;7 A e, P15 29.4°C 3
B e Ul 40.6°C s RAETCREI N 270—300d , 4F 249 H BRI BN 1 677, 1h ;R4 583, 4F-F 2Rk BE29°% 1422mm
b2 SRR U 28 TRt ) AR P I ST A AP ER T AT e X b DX AR R TR S R AR
i H AR CBRSR  e F2E N TARECR N R, E W R 5 AR ( Pinus massoniana) FEHY
( Cinnamomum camphora) M ( Liquidambar formosana) 5§ . A5 H 5 BAMR FA AR BB BEAS- 5 B AL
TRACHK 4 PR 07 THK A 50—100m = Y B2 e B, oy 20 TH42 80 4R A4 T i A bR, S 7R 12°0—
21°, MR B E A T X ( Cyclobalnopsis glauca) K75 ( Cleredendrum cwtophyllum) AR ( Quercus fabri) | 11L1F1
( Symplocos caudate) %5 ; EAFEYI A IR YT M ( Lophatherum sinense) \ X% K i ( Paederia scandens) | B 3% & ( Oxalis.
Comiculata) | Tt ( Phytolacca acinosa) F1' Bk ( Nephrolepis auriculata) 55, #FHIMEN MR 1

R1 BHRSEFMIEFR
Table 1 Site situation of the investigated forest types

WFh SR V- Az o345 L At
Species Average height/m Average DBH/cm Density/ ( #%/hm?) Age/a
LM Pinus massoniana 12.3 15.2 1600 20
1R Cinnamomum camphora 12.5 14.9 1600 20
WA Liquidambar formosana 14.8 16.8 1600 20
TR+ B C.camphora+ P. massoniana 12.7 16.7 1600 22

1.2 W5
TEIR X P, 1B 4 FhBRARE M AR A AR vBEAE HE , 0 531 Sk 5 ok AR (R M) S R I A (AR ARG )
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FEIEAR (D RRAMR) BF TR SR (R - BAMRASHR) o TERED PR e BENL B E 12 DI TE YU, IR A%
RoE R 3mxdm, B2 40em &, I 2009 4F 9 H HF- 4R, — ERFEEE) 2010 4F 9 A B0 A RS 1 kA
Ve AR 12 WK KU RIA JR Rk i R RS BEAT 3 2SO AR L e SRS B 80°C T LT B E T FR
EINR R bR R o N B Bl i B3 s W R DB I B3 K o8 s g ) = = N R VA1
S

1.3 HdEgit

FIH] Excel 2003 F1 SPSS 13.0 Geit 3wt 25 R e 47 704 , R I R J7 2250 B 7715 (One-Way ANOVA) [
BN RV BRAR S B[R] 7 1) 22 54k, | 3 /K k 0,05,

2 ER5H5H
2.1 AEREEY S EMA K

N 2 LU AN [E RS R 2 8], U8 7 W i) A ) U i S CHE I AN ] R - 5 AN AR 1 4 7 )
WK, 20 4.30 g/m?  JLUCHIE AR AR AR . TR S AR I8 v o W B KT 25 SR i) 8 v i, 55 2
FAPRI TR 5 /N TAE ARG R V% &t (2 K FAREAM AR PR 75 &, AR, AU Y5 W 1 6 i 5 AR A 2 )
HHE,

4 Fh AR A PR I5 P R B0 AVE T R B 35 7 B R RIS = 00 70% DL L ARE AR i T B
(75.84%) Wtk i TH® 3 Flobk gy . Ikt BT o L9 ATR S8 M K (16.89% ) , FUUR R AR (16.26% ) , 1
RHEPRM I 1A VSR BT E B DL R A R K (10.95%) o BB BB A AR T B IR K
(14.91%) ,FERIE AR (10.04% ) , T FEAS KR -5 R AME PR S8 1 BT o LU A Y

R2 AAHFMEBFEFEERZHASTE(Vm?))

Table 2 Litterfall production and composition proportation in different forest types

AT -y 251 H R 9] AR
Forest type Foliage Branch Fruit Miscellany Annual litterfall
WAF L. formosana 2.78+0.12 0.22+0.03 0.12+0.01 0.55+0.04 3.66+0.15
FEM C.camphora 2.32+0.07 0.53+0.08 0.09+0.02 0.33+0.03 3.26+0.17
HEHA P.massoniana 2.46+0.17 0.30+0.04 0.37+0.08 0.27+0.03 3.41+0.25
o+ T2

ik + S e . 3.09+0.19 0.73+0.07 0.17+0.02 0.31+0.02 4.30+0.22
C.camphora+P. massoniana

P bR 2

2.2 ANFIZRMISREIR R A s

12 4 Fl By R RN 5 i i A sh 8781k, 455 8R4 PRl p H i vE & A H B %
TSI, RIS Y B 3K, T #6036 vhm®, Hih 10—12 F 0 (A 7% &t = T
SARPRTE I, B T AR RIRIE YR 72% 4 HOEE B BPE 10 A0y, 388 T 1.22 vhm', 25,
BB KRIFE TR, B8 1 AmE 6 AMMEYE — B4 RRAUKT, BfrfERZER/N, f/ME
HELAE 2 A6y, 0 0.01 vhm®, TJEE 7.8.9 A6y, JAYEA BRI BIEEARK,

TR AR 447 P P ) B B AR, 8— 10 H VR i Ab T im0 (E, A 10 43 81284F 2 H b T — 1218 T %
R HE 2 A0k E] 1 A RARE 0.03 vhm? A 3 A8 7 A Rk shbe bk, lshigEs k., 8 A
YRR R E] 1 AR, 0.58 t/hm?,

b AN R A AE R T4 ) R AR R M 5, DR A 10 11 A g, HE 11 A 0 I B 1 4084,
90.77 vhm? 12 7 75D i MR BN B S AE AR 1 [l BIEA5E 2 N[ 0.37 vhm?, TS Y
2 A& 7 AR R AR OKOE CF A MEY RO 0.14 vhm®, 8 A MY I B K k8 T4
3 AME(H 0.62 t/hm’

TRACHRIIR TS Y B e DL b 4 Bl BGHE R ARE BRI O B K 3R 8 T 4.30 vhm?, VK Y) & R 2L P A
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1.40 ¢ 140

WA foei)
1.20 ¢ L. formosana 1.20 ¢ C.camphora
1.00 1.00 -
080 0.80 +
E 060 0.60
=
S 040 040 |
E 0.20 0.20 -
E 0 J 0 L L L L L L L L L L J
3 M0 11 121 2 3 4 5 6 7 8 9
g Mor ek 140 WAk
@ 1.20 |- P. massoniana 1.20 Camphor-Pine forest
1.00 + 1.00
0.80 0.80
0.60 - 0.60
0.40 - 0.40
0.20 - 0.20
O 1 1 1 1 1 1 1 1 1 1 1 J 0 1 1 1 1 1 1 1 1 1 1 1 J
10 11 12 1 2 3 4 5 6 7 8 9 10 11 121 2 3 4 5 6 7 8 9
H 43 Month

E1 4FHRREBFZVEANS
Fig.1 Monthly litter fall of four forests

10, 11,121 AGA 8 Ay, 11 AGRE] T4 1 ANME(E 1.23 vhm?, E24ERIEY) S8 R, 1 A5mHE
TR EIE 2 ME(H 0.72 vhm® , ZJEVEY S I T SRR RS, HE 7 A ARTE R, 8 A0
TR 3 ANIEMH 0.43 t/hm?,

KL 4 T By BRI R AR AR 2 (1 4R rh RV W ik 5 e/ NIV P ik 22 2585 DL S48 T
W) ATE RS KA EA D RBARNR SRR 5 Y a E2AE e 10 AP ZE84E 1 Ah, M2 A E
7 A IRTE YRR/, 8 AR YA Y it [0 T, RS AR SRRV ) Ak i SRS B D

X 4 FpARARISHL I % = 0 B R O 22 00, 15 AR - BB AN TR S MR S R 2 A A 7 2
(P<0.05) , SHER AR Z BIFELE IR B 35 22 5 (P<0.01) , 5 Ty BAMR 2 [ L AE7E ) i 35 25 5 (P<0.01) .
2.3 AFEHsSEE RIS

P — AR b S R 2R, R 2 TRl U R AR R v A I BLAE 10 0y, kB T
1174kg/hm” , 447 5 PG RIIER AT, 10—12 H V& I o T 4 F X E R bRy 94 ot 2 jRde 7Y | (i

S oE R e TRER e
1350

& 1200 ¢ T E
£5 1050»&; £ 2
2E oor \F 2
<5 750 A I \g
BZ 600 /%" A ;@i
Eo a0 = 2
25wl F
= 150 -

0

120

105 | E

8 P75 &/ (kg/hm?)
Miscellany amount

B R/ (kg/hm?)
Fruit litter amount

7

O = -
10 11 12 1 2 3 4 5 6 7 8 9
H 4 Month H 45 Month

B2 TEFHLBZEASAESHRAETL
Fig.2 Monthly dynamics of litterfall components in different forests
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WBLTE 8 Ay, R 418 kg/hm?® 1711 5 R AA AR V& i 22 DU AU 55 1 AN MEAE 11 H ) 663 kg/hm*, 2 3
AE(E HHBLAE 8 Ay 455 kg/hm®, REA-Th RAME SR, 44 5 Hulge R K0, 11—1 AR mR2 11 A
I FNIEAE 978kg/hm’

PR A A AR B0 T PIANIE(E )2 11 A5 43kg/hm® F18 A4} 51 kg/hm®, FERIMA 3 415
B, 70000 11 H 4 AF 8 A 1t ANk 4—8 H AT R oK, fe s e 8 Ay, TRACHRIN fe i W E 11
A 159kg/hm’,

PRS0 A AR AR 8 7 SR B A OB Y FE 11 H BCBHAR Y 8 ) H B AN (L, 4301 2 21
kg/hm* 1 36kg/hm?®, FEFSARAG P R de /b, O B0 12 F O HAR KA (42 kg/hm?) |, 3BH4F 3—6 H AR AR
WA TER, T E BRI R e, AT | e RABAE 2 4E 1 45 (75 kg/hm?) o FER-Th B AA TR 3SR
VI A AR AE R SRS e RAEAE 11 A4 (50 kg/hm*) , HAER 75 S DL AN ITE S0 &, 4 K28,

T o AR H AR L2 DGR B4R 9 H i B KA (190 kg/hm?) , BER AR A4 A 14>
WE(E, MIRAERAE S A (129kg/hm?) AR H A ARV 30, S R AR - B R MR SR A AR fL AR 2
PUASHRIN 2 A KA A AE 4 H (51 kg/m?) #1111 H (43 kg/hm?)

3 itig

TR T i SCOA B s (] Ly T AU M R Y ) BB i, 4 I ARG R B — A AR AR 2R AR
AR R BRAR R VR P 25 S R R, R v - I R AR A MR B W i T H B 2 4 ARG AR R 75 o0
3.26—4.30 v/hm?®, 5 H B HHE (R A8V S A L, 2378 /N1 B L RRAR B AR R 9 8 (8.7 vhm? ) K E ke P I
ELZR AR (8.85 v/hm®) M T K TR HE K SEIR AT A EF AR e 9% - B AR (2.34—3.13 v/hm?) P (HAE,
53T S FE T AAT RITRAS AR (4. 15 v/hm? ) 1 B SRR AT B9 25 LMK (3.84 t/hm?) M) A KCK LA 1 b 7R
M(3.84 t/hm®) " (AR PR T RARZET . 15 0 3 A [R) s 3R B, /N T30 V0 A I AT SRR AR (5.55 v/
hm?) 0 KT AR WA E AR (2.70 v/hm®) 1O

FRARHML Y28 B R 9 (4 s ) FNESCHR: | 28 AR TR o 2L JSARS ol 18 £ 0 2 el e A A 4502, B I b A5 o o b
W P& AR SRR IR T AR K 22 5 21 sl AR ] DU B Al SO R sOR BN A
JA AR 2B, R 5 SRR, FLF R R 0 F Y S AR R R AR | i — 2 i A L h A A
SN FAUETY 4 B S ZRARIS LA 75 0 () 1 Sh AR 3AT XY A R B2 | b o ) 0 {7
10 A0y, FER i TR DA R g i, 10 H RS ARE &0, 4 Mk 297E 8 A 0 80 T i fA
W AT B2 B TR PR 52, 8 A A AL T A=A B B A Gl 0 s s e ple

JRIEY) AL RIS S 2 AR, TS5 28 B R U R B Rt AN R , E0CT AN[) is H HAS4H
STIRVE R INZESE . — R OUT  SRVE DA AL i URTE RNV AL BT 7 H A B A I B U U R X DU R R AR
AR 7 1 LU R T19%—T76% , A7 7 T H 8 My 09 AR RIS B v it BT o LA, IR 9 AP 3 LU AR AR
FIED BB AAREY H B 51K 6%—9% , B WA T H-& S AR EL B8] 16%—17% , (HAEARDESE BT {58 it
JIT o5 AR AN R R T JOT o7 L B A0 o T BB AR HY B A S5 U 95 0 VAR A 01 % %) BT RS, A2 A 98 7% 3
WY BRI R AT WO S A UR I AR AT BEJE LART MG AE T4 B AYZER T BLAG RIS 2 SR &R
IR K, KR K I ERARAG AT BB LA Al — B [ FE 0 A — e 1 7 ) s, 3K o BT mT Lo i O 95 A 7
NG R 4N

References:

[ 1] WangF Y. Review on the study of forest litter productions. Advances in Ecology, 1989, 6(2) : 82-89.

[ 2] Maguire D A. Branch mortality and potential litterfall from Douglas-fir trees in stands of varying density. Forest Ecology and Management, 1994, 70
(1/3) . 41-53.

[ 3] Witkamp M. Microbial populations of leaf litter in relation to environmental conditions and decomposition. Ecology, 1963, 44(2) . 370-377.

[ 4] LiuC]J, Tlvesniemi H, Berg B, Kutsch W, Yang Y S, Ma X Q, Westman C J. Aboveground litterfall in Eurasian forests. Journal of Forestry

http ; //www.ecologica.cn



23 4] TREERH 2 AR 4 FPERARIR V& it S A ReAiE 7575

Research, 2003, 14(1) . 27-34.

[ 5] Li WH, Li F. Research of Forest Resources in China. Beijing: China Forestry Publishing House, 1996.

[ 6] 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.

[7] WuCZ, Hong W, Jiang Z L, Zheng F H. Advances in research of forest litter-fall in China. Acta Agriculturae Universitis Jiangxiensis, 2000, 22
(3): 405-410.

[ 8] Janzen H H. Carbon cycling in earth systems-a soil science perspective. Agriculture, Ecosystems and Environment, 2004, 104(3) : 399-417.

[ 9] Quideau S A, Chadwick O A, Benesi A, Graham R C, Anderson M A. A direct link between forest vegetation type and soil organic matter
composition. Geoderma, 2001, 104(1/2) : 41-60.

[10] Yang Y S. Research on Sustainable Management of Chinese Fir Plantation. Beijing: Chinese Forestry Publishing Company, 1998 56-59.

[11] YuM]J, Chen Q C, Li M H, Chang J, Pan X D, Chen Z H, Shao J B. Litterfall in the evergreen broadleaved forests dominated by Cyclobalanopsis
Glauca in Zhejiang, se China. Acta Phytoecologica Sinica, 1996, 20(2) : 144-150.

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

[13] WangJ L, Tao L, Lu Z W. Study on the characteristic of litterfall of picea likiangensis var. linzhiensis forest in Tibet. Acta Phytoecologica Sinica,
1998, 22(6) : 566-570.

[14] Cheng B R, Ding G F, Xu G S, Zhang Y H. The nutrient cycling in the Korean pinebroadleaved forest of the Changbai mountains. Acta Pedologica
Sinica, 1987, 24(2): 160-169.

[15] TuMZ, Yao W H, Weng H, Li Z A. Characteristics of litter in evergreen broadleaved forest of the Dinghu mountain. Acta Pedologica Sinica,
1993, 30(1): 34-42.

[16] WengH, LiZ A, Tu M Z, Yao W H. The production and nutrient contents of litter in forests of Dinghushan mountain. Acta Phytoecologica et
Geobotanica Sinica, 1993, 17(4) : 299-304.

[17] Gosz J R, Likens G E, Bormann F H. Nutrient content of litter fall on the Hubbard Brook experimental forest, New Hampshire. Ecology, 1972, 53
(5): 769-784.

BE K

[ 1] ERE. FMISHEILRE. AT, 1989, 6(2) : 82-89.

[5] Z=3¢de, Ze hEZARTEMS. Jbat. hEMl S M, 1996.

[ 6] wheess, BRE, 230K FMITEDTILRE. Ml B R, 2007, 39(3) : 12-13.

[7] SR, Hbfh, 2200, MR, TRE AR S MBI R, TPl K241, 2000, 22(3) ; 405-410.

[10] #EEE AAMRATFREGELE AT, Ut A Mol AR, 1998 56-59.

[11] TR, BRE B, 202, WA, AR, BRi, RGN Wil d sy o ki kAR i 98 1A 5. A A A5 A 4, 1996, 20(2) :
144-150.

[12] KBV, T2V, RIE, BEL, KM, ks, REZRIL SRR A8 7% 9 7 ik S 2. R AR 25244, 2008, 32(5) :
1031-1040.

[13] bk, M, AR, TUROMCE S AR i PRI, AR A2, 1998, 22(6) : 566-570.

[14] BMAZ, THIF, W7, skEEL KAWLZRE TR EYFRSER. T, 1987, 24(2) : 160-169.

[15] JBEM, WhSCfE, 738, 2587 L g S ety 5 Sk b PR A & W RO AR, B2, 1993, 30(1) : 34-42.

[16] #53%, %, A, Socte. Shihl R 75 it BoE SRon & i se. MY A SR, 1993, 17(4) : 299-304.

http ; //www.ecologica.cn



ACTA ECOLOGICA SINICA Vol.33,No.23 Dec.,2013( Semimonthly )
CONTENTS

Frontiers and Comprehensive Review
Ozone uptake at the canopy level in Robinia pseudoacacia in Beijing based on sap flow measurements =~ «ereeeeeeerereeneeinaii.,
.................................................................................... WANG Hua, OUYANG Zhiyun, REN Yufen, et al (7323)
Genetic impact of swimming crab Portunus trituberculatus farming on wild genetic resources in Haizhou Bay —+«-eceeeeeereeneeeeieaenns
................................................................................. DONG Zhiguo, LI Xiaoying, ZHANG Qingqi, et al (7332)
The effect of soil salinity to improve the drought tolerance of arrowleaf salthush — ++sseeveeeeereeeeeiiiiiii
....................................................................................... TAN Yongqin, BAI Xinfu, HOU Yuping, et al (7340)
Effects of Liriomyza huidobrensis infestation on the activities of four defensive enzymes in the leaves of cucumber plants =~ ---e-eeeeeeees
.............................................................................. SUN Xinghua, ZHOU Xiaorong, PANG Baoping, et al (7348)
Autecology & Fundamentals

Early effects of simulated nitrogen deposition on annual nutrient input from litterfall in a Pleioblastus amarus plantation in Rainy

Area Of West CRina ««-c-eeeceeeeenenroenenemmenmmnenenemnenenneaenaeaeneneeaenes XIAO Yinlong, TU Lihua, HU Tingxing, et al (7355)
Relationship between nutrient characteristics and yields of tumorous stem mustard at different growth stage ««++-+coeeeeeerereeeeiieaenes
............................................................................................. ZHAO Huan, LI Huihe, LU Huifeng, et al (7364)
Decomposition rate and silicon dynamic of mulching residue under Phyllostachys praecox stands «+«ceeeeeeeeereeeeneianiini..
........................................................................... HUANG Zhangting, ZHANG Yan, SONG Zhaoliang, et al (7373)
Effects of waterlogging on the growth and physiological properties of juvenile oilseed rape — +reeererererrreraiiiiiiiiiiiii

....................................................................................... ZHANG Shujie, LIAO Xing, HU Xiaojia, et al (7382)
The crude protein content of main food plants of Francois’ langur ( Trachypithecus francoisi) in Fusui, Guangxi, China —«:eoceeeeeeees

.................................................................................... LI Youbang, DING Ping, HUANG Chengming, et al (7390)
Effects of nitrogen on photosynthetic characteristics and enzyme activity of nitrogen metabolism in maize under-mulch-drip irri-

GALIOM ++rvreeessssemmmiitt ittt GU Yan, HU Wenhe, XU Baijun, et al (7399)
Ecotoxicological effects of exposure to PFOS on embryo and larva of zabrafish Danio rerio = «++-eoeeeeeeereeeenieniiiiii

................................................................................................... XIA Jigang, NIU Cuijuan, SUN Luyin (7408)
Allelopathic effects of extracts from Ulva prolifera powders on the growth of Prorocentrum donghaiense and Skeletonema costatum —------

.......................................................................................... HAN Xiurong, GAO Song, HOU Junni, et al (7417)
Predation evaluation of Diaphorina citri's ( Homoptera: Chermidae) natural enemies using the CO I marker gene -+--eeeveeveeenennnnns

.................................................................................... MENG Xiang, OUYANG Gecheng, XIA Yulu,et al (7430)
Effect of volatiles from healthy or worm bored Korean pine on host selective behavior of Dioryciria sylvestrella and its parasitoid

MACTOCENETUS SP. ++++++wvreresesssssmsmsmttiitiee et WANG Qi, YAN Shanchun, YAN Junxin, et al (7437)
Population, Community and Ecosystem
Relationship between rhizosphere microbial community functional diversity and faba bean fusarium wilt occurrence in wheat and

faba bean intercropping system «««««--essseeeesseniiretiii DONG Yan, DONG Kun, TANG Li, et al (7445)
Characteristics of soil fertility in different ecosystems in depressions between karst hills — -«-eeereeeeremminiiii

............................................................................................. YU Yang, DU Hu, SONG Tongging, et al (7455)
Evaluation on carbon sequestration effects of artificial alfalfa pastures in the Loess Plateau area «+«+eeveeeerereerseeriieiiiniii.,

.................................................................................... LI Wenjing, WANG Zhen, HAN Qingfang, et al (7467)

Landscape, Regional and Global Ecology
Effects of deep vertically rotary tillage on soil water and water use efficiency in northern China’'s Huang-huai-hai Region «-+«-eeeeeeeee

....................................................................................... LI Yibing, PANG Huancheng, YANG Xue, et al (7478)



7614 oA % R 334

Effects of landscape patterns on runoff and sediment export from typical agroforestry watersheds in the Three Gorges Reservoir

area, CRINA  +ooeereererrerrerserseeneneeeeteeteeteeteetetteetttttetteeeeeeeaeee, HUANG Zhilin, TIAN Yaowu,XIAO Wenfa, et al (7487)
Land cover classification of Yancheng Coastal Natural Wetlands based on BP neural network and ETM+ remote sensing data ~ «-+--+---
................................................................................................ XIAO Jincheng, OU Weixin, FU Haiyue (7496)
Early responses of soil CH, uptake to increased atmospheric nitrogen deposition in a cold-temperate coniferous forest =+« +«=eseeeeeeeeenees
................................................................................. GAO Wenlong, CHENG Shulan, FANG Huajun, et al (7505)
Temporal-spatial characteristics of soil respiration in Chinese boreal forest ecosystem — +eoeeeererereremirniiiiiiii
.............................................................................. JIA Bingrui, ZHOU Guangsheng, JIANG Yanling, et al (7516)
Seasonal and interannual variability in soil respiration in wheat field of the Loess Plateau, China —+e-eeeeereeeeeeeeriiaiaianiin.,
........................................................................ ZHOU Xiaoping, WANG Xiaoke, ZHANG Hongxing, et al (7525)
Dynamics of atmospheric ammonia concentrations near different emiSsion SOUICES «+««+«++sereresssssmmimmmmiriieititii s
.................................................................................... LIU Jieyun, KUANG Fuhong, TANG Aohan, et al (7537)

Influence of residues and earthworms application on N,O emissions of winter wheat --- LUO Tianxiang, HU Feng, LI Huixin (7545)
Resource and Industrial Ecology
Ecological monitoring of the fish resources catching and stocking in Lake Tianmu basing on the hydroacoustic method =~ -«----eveeveeeeeee
.................................................................................... SUN Mingbo, GU Xiaohong, ZENG Qingfei, et al (7553)
Application of support vector machine to evaluate the eutrophication status of Taihu Lake — +reeererererreeraiiiiiiiiiii...
..................................................................... ZHANG Chengcheng, SHEN Aichun, ZHANG Xiaoging, et al (7563)
Research Notes
Amount and dynamic characteristics of litterfall in four forest types in subtropical China «+seeeerereeerrrimiiiiiiiii,
....................................................................................... XU Wangming, YAN Wende, LI Jiebing, et al (7570)
Allelopathic effects of artemisinin on seed germination and seedling growth of vegetables «+-eeeeeereeeereiimeiiiiiiii
............................................................................................. BAI Zhen, HUANG Yue, HUANG Jianguo (7576)
Nitric oxide participates symbiosis between am fungi and tobacco plants ------ WANG Wei, ZHAO Fanggui, HOU Lixia, et al (7583)
Mapping wildlife habitat suitability using kernel density eSMAtion «+«««««x-+ssreereeriimmmretiiii
........................................................................... ZHANG Guiming, ZHU A’xing, YANG Shengtian, et al (7590)
Effects of nitrogen fertilizer methods on the content of Bacillus thuringiensis insecticidal protein and yield of transgenic cotton «++++----

.......................................................................................... MA Zongbin, LIU Guizhen, YAN Gentu, et al (7601)



(EBZFR)2014 F£FITEE

CERZAM) T EREE ORI £, P E AR 22 o P E R AR SR s b0 F R AR
AR WIT], BITT 1981 4F | il A A F SU HT T S AU IR QBT PERF ST R . IR A 65T, ﬁ%

S (T AL RER RN GE T R A S 2B TAE S IR R A SR AL, A A Rl B Eﬁm&@wﬁ“
PEFEA AR R RA K, 3R B 5 R i g A A 2R I A A F R BT IR 55 o R & ﬁu%ﬂ?jﬁﬂﬁ%o

CHERAR) FEMRE AR %é&%/\ﬁzsaﬂﬂﬁE%ﬁﬁtﬂ%’ﬁﬂﬁmﬁﬁE’JJ?!Z‘*@J%E@ﬂﬁﬁﬁi% TR
W RE S e A AR 28 e O ) B AR 75 £ P SO s BRSO T 5 AR RSP B B ik OB EOR A4 B B N
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

4 [ A M R SRy AT T ) AR PT B S T R WS U T R R TR R | SRR AR B AR
TEAETTT

Eiflithk . 100085 LRI IEX BUEH 18 5 B 1. (010)62941099; 62843362

E-mail ; shengtaixuebao@ rcees.ac.cn %] it : www.ecologica.cn

AERERIER TEA WEFEME LM HATHRE XIKE B ¥

5 5 % ® ACTA ECOLOGICA SINICA
(SHENGTAI XUEBAO)

CEAT 1981 48 3 A 81T (Semimonthly , Started in 1981)

{33 F23 (201312 H) Vol. 33 No. 23 (December, 2013)
/=) L= <<$ ?T&>,ﬁiﬂjﬁ Edited by Editorial board of
Mk JE T E X XU 18 5 ACTA ECOLOGICA SINICA
M B 25 £ - 100085 Add: 18, Shuangqing Street, Haidian , Beijing 100085, China
HLI: (010) 62941099 Tel: (010) 62941099

www.ecologica.cn .
. www. ecologica.cn
shengtaixuebao@ rcees.ac.cn .

shengtaixuebao@ rcees.ac.cn

; ﬁ i‘gﬁ ﬁ*fj}/\ Editor-in-chief WANG Rusong
S ; | ﬁzi,—%z.,—%t. £ Supervised by China Association for Science and Technology
o [ Rl 2 pe A SIS SY ol Sponsored by Ecological Society of China
Hihk . b e X AUE R 18 5 Research Center for Eco-environmental Sciences, CAS
M L 4 A - 100085 Add: 18, Shuangqing Street, Haidian , Beijing 100085, China
H R 4% 4 & K ik Published by Science Press
Mol . b R EWARAL T 16 5 Add ;16 Donghuangchenggen North Street,
MR i 65 100717 Beijing 100717, China
R dbstduARENRIT Printed by Beijing Bei Lin Printing House,
2 1T 4 4 & )G Beijing 100083, China A
bk AR E AR 16 5 Distributed by Science Press m :=
MR 24 8% - 100717 Add ;16 Donghuangchenggen North o)
Eﬁiﬁf (910) 64034563 Street, Beijing 100717 , China ‘-T’ =
- i gn[%a%i%uﬂjgj%l@ cspg.net Tel. (-0110)64034563 g =§
ESNEST T EEFEE RS BN E-mail ; journal @ cspg.net E =0
Hidl . JL 5T 399 {545 Domestic All Local Post Offices in China - g
B EE 2555 . 100044 Foreign China International Book Trading 3 E
&35 o - Corporation - N~
i WO ST 550 8013 %5 Add:P.0.Box 399 Beijing 100044, China %:
155N 1000-0933 ASMATF ST A& RS 827 ESNRATRE M6T0 R4 90.00 7

CN 11-20317Q



	1.pdf
	fm.pdf
	23ml.pdf

	stxb201102210194.pdf
	3.pdf
	英ml.pdf
	23fd.pdf




