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Seasonal succession of zooplankton in Sansha Bay, Fujian
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2 Key and Open Laboratory of Marine and Estuary Fisheries, Ministry of Agriculture of China, East China Sea Fisheries Research Institute, Chinese Academy
of Fisheries Sciences, Shanghai 200090, China

Abstract; The semi-enclosed coastal waters of northeastern Fujian ( Sansha Bay) are an important natural spawning ground
for the large yellow croaker ( Larimichihys crocea) in China. The yellow croaker is an important species for Chinese
fisheries, and depends on a healthy zooplankton population. In this study, the seasonal succession of zooplankton in Sansha
Bay was described and its relationship to the currents from the open sea was analyzed. Sampling was carried out in June,
August and October 2010, and in April and May 2011. Seasonal changes in the zooplankton community structure were
strongly influenced by the coastal current and the Taiwan Warm Current as well as an influx of freshwater from the
mainland. A total number of 71 species of zooplankton were identified, which consisted of 19. 72% warm temperate
nearshore species, 30.99% subtropical nearshore species and 47. 89% subtropical offshore species. In April and May,
influenced by the coastal current, the water temperature and salinity were both low, which induced a bottoming-out in the
diversity index (H') (2.03 and 2.02, respectively) as well as the number of species (17 and 19, respectively). The
zooplankton fauna was exclusively of the warm temperate nearshore type, especially in April. Both the species number and

abundance of warm temperate nearshore species were high (76.47% and 96.28% , respectively). Calanus sinicus, one of
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only a few dominant species in April, comprised 65.03% of the total abundance of all zooplankton. The simple structure of
the zooplankton fauna comprised only a few species and with a high contribution made by each of the dominant species in
this period was similar to characteristics noted in the warm-temperate water area north of the Yangtze River. During the June
rainy season, a high diversity index (3.12) and species number (45) were recorded owing to the impact of the coastal
current, the Taiwan Warm Current and a high volume of fresh water input. These were the most influential factors on the
complex taxonomic structure and eco-group composition of the zooplankton fauna. June also displayed the highest species
turnover rate, reaching up to 69.39% , compared with other months. The dominate eco-group type changed rapidly from
warm temperate and subtropical nearshore species to subtropical offshore species in this month. Subtropical nearshore
species comprised the highest proportion of species (73.03% ). Subtropical offshore species contributed 48.89% of the
overall abundance. After the rainy season, in August and October, there was a slight decrease in diversity index and
species number, and the water temperature and salinity increased sharply owing to the strong affect of the Taiwan Warm
Current. The zooplankton community was dominated (in terms of species numbers and density) by highly diversified
subtropical offshore species. Its proportion of species number and abundance in August were 57. 14% and 59. 94% |,
respectively, and species number proportion was 57.58% in October. The community structure had many more dominant
species than in April and May, of which the vast majority were subtropical offshore species. The characteristics of the

zooplankton community in Sansha Bay were similar to those in the subtropical water areas of the South China Sea.

Key Words: eco-group; seasonal succession; zooplankton; Sansha Bay
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Tablel Abundance and ecological groups of zooplankton species
s FJF Abundance/ (4~/m®) e AR
Species 41 5H 61 8 10 Eco-group
April May June August October

rhAEFT K% Calanus sinicus 15.21 2.57 0.72 1.40 A#
AT K% Canthocalanus pauper 0.05 23.09 .07 O x
i P K & Undinula vulgaris .02 O
BARIR FAT K % Subeucalanus subtenuis 0.02 O
SR BT K % Subeucalanus subcrassus 0.01 2.59 .63 OF
INUFFIK % Paracalanus parvus 0.54 0.01 0.39 A#
U K| Paracalanus aculeatus 3.83 2.25 O#
BEHFHET K % Acrocalanus gibber 0.05 50.93 0.01 O %
AL EWE K T Aetideus armatus 0.20 Ox
WEERKE Euchaeta concinna 0.01 0.71 9.94 2.32 O
S EARIKE Euchaeta plana 0.48 0.03 0.06 0.10 A#
25 JEE5E K % Scolecithrix nicobarica 2.02 O#
K HN/NESEIK % Scolecithricella longispinosa 0.98 1.17 0.04 O X
HEIE 58K & Temora turbinata 3.56 0.06 OF
FRICIKFE Temora discaudata 0.46 O
SUFLAKE Pleuromamma xiphias 0.01 O
&4t B HI 7K % Centropages abdominalis 0.44 A#
98 NG HI7K & Centropages tenuiremis 1.47 0.15 O#
WA N R K & Centropages dorsispinatus 0.19 32.76 .08 O#
U AWK Pseudodiaptomus annandalei 0.03 O#
B SE/K T Lucicutia ovalis 0.07 O
ALK F Candacia bradyi 0.01 0.32 O x
IR K F Calanopia thompsoni 0.03 7.03 .17 O#
WHIEA LK% Calanopia elliptica 0.02 O
[5 5 ffi /K = Labidocera rotunda 0.01 .01 O#
HHIE 7K & Labidocera euchaeta 0.15 0.08 1.90 3.34 Oo#
FLAEE MK T Labidocera pavo .05 O#
94 2 {71 Fi /K & Pontellopsis tenuicauda .16 .03 O#
i {5 fa 7K & Pontellopsis yamadae 0.10 0.01 A#
KF1EL K % Acartia pacifica 0.03 2.98 13.01 0.11 O#
H R Y5k /K % Acartia spinicauda 0.05 0.04 O#
HUETEIK F Tortanus vermiculus 0.15 A#
PRI SIKF Oithona similis 0.62 0.04 A#
B 5 81 /K% Oithona decipiens 0.01 O X
A M BIK & Oithona simplex 0.01 .01 O
WK #& Oncaea venusta 0.01 O x
/K & Oncaea media 0.03 A#
B KARIKF Corycaeus affinis 1.38 0.08 0.17 0.04 A#
SERBRIK % Corycaeus dahli 0.03 Ox
KA RIR K% Corycaeus pacificus 0.01 0.40 O x
U KHR K F Corycaeus rostratus 0.16 A#
REFEAGR /K F Euterpina acutifrons 0.01 O
2 FUH KB Aglaura hemistoma 2.46 A
JIOKEE Beroe cucumis 0.06 .01 O#
JNHE 287K 1 Blackfordia virginica 0.05 A#
WU IK B Diphyes chamissonis 0.04 0.63 0.21 O#
AN ZE K EE Lensia subtiloides 0.08 3.94 0.02 OF
Pt /NG KB Liriope tetraphylla 0.01 0.01 O
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s £ Abundance/ (1>/m’) I
Species 4 H 54 6 H 8 H 10 A Eco-group
April May June August October
FAfKEE Muggiaea atlantica 2.24 0.41 0.07 0.69 A#
ERBUMIRGE 7K £ Pleurobrachia globosa 2.56 0.01 1.35 O#
WFEEIKEE Solmundella bitentaculata 0.02 0.01 0.03 Ox
I 111 75 B /KB Sugiura chengshanense 0.03 A#
YI3E KB, Turritopsis nutricula 0.04 O#
B Wi . Zonosagitta bedoti 0.81 0.33 5.95 2.25 O#
A AR R Flaccisagitta enflata 0.09 0.06 0.99 1.12 O
XITEAR G HL Ferosagitta ferox 0.10 2.11 0.08 O
NI T M Zonosagitta nagae 1.11 0.62 0.15 A#
EHERIIN Leptochela gracilis 0.02 0.01 O#
FHRIEENR Lucifer intermedius 0.01 0.57 0.05 O
REENEIR Creseis acicula 0.03 O
SERAESE R Oikopleura divica 0.36 0.08 0.01 2.03 0.06 O
KEAESE N Oikopleura longicauda 1.44 O
/NE IR Doliolum denticulatum 0.01 Ox
YN /NG B U Tullbergella cuspidata 0.02 0.01 O
FHRIE R Euconchoecia aculeata 0.24 1.60 0.23 O
J&i [B ELF % Euconchoecia maimai 0.04 O
WL Cypridina dentata 0.03 3.96 0.97 O
& BHNKEEF Acanthomysis laticauda 0.58 1.99 0.08 O#
7 R FIBRYEF Acanthomysis leptura 0.10 O#
T NI HEAR Tiella pelagicus 0.01 0.08 0.30 O#
FAEAREYT Pseudeuphausia sinica 0.35 0.25 1.49 0.55 1.37 O#

AR, O AR #ITHERY | 5 SNEERl , o Py Ko

2.2 SRR T

S UE IR E BRI LA RSB R ER 1,

i Yl AT T VA B . R B AR K & ( Calanus sinicus ) | 3T 2% K HR 7K & ( Corycaeus affinis) . H. A /K £k
( Muggiaea atlantica) F1HVEAFET I ( Zonosagitta nagae) 55, N =V07E 4 A fei WIS, 5540, 76 5 AIRA I
ZFEMB, M6 H .8 AF 10 A, Bl dr g fh i & tiiliE H TR,

A IR AN S I I 7K 35 ( Centropages dorsispinatus ) \ K- 25 5 /K 3 ( Acartia pacifica) , Bl J& £
ZK%( Labidocera euchaeta) . BRI fg 7K B ( Pleurobrachia globosa ) . [ERG s ot (Z. bedoti) A AR
( Pseudeuphausia sinica) % . A AITELERR 4 HAMYHAD 4 A A #A R Z 0B UEN] =10 i 5 s T
BRI . o 6 AR 2 20K 5 A H 388 ZRA SR

VT SN . A0 FEDE T BT K 3% (Acrocalanus gibber) g B /K % ( Euchaeta concinna ) FVHURIT K &
( Canthocalanus pauper) 2 45H IL%Z&ﬁHJ.IJ‘E,@?{ 6.8 fl10 HFEEHE -7, JLHZE 8 AR 10 A, £
GEUE D AR e 9] A2 A7 ek R T 3 T A R I PR ST T e ) b 2

F38h, Z U 8 kAT LA K BE (Aglaura hemistoma) 1 ARy RV B, DN L2 1 o G2 HE
BN R SO FT e

25 F IR AU A P s A S SR LA AR S A R ARy U Vi b 22 ) B Hh = U T T R A I
ety Jm I
2.3 AEASEBERNEA NAH H ARk

A H A SRR (R 2, 18 2) W LUA 4 F BR800 17 i, v DL iR T T b e
Z 13 i 4 HERVECT6. 47% WA XA, AT RN 3 AR AR SN RN 1 Fhorai) iz A
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BAVECE Ay Y 17.65% M1 5.88% , 5 H  BRIRATICIEFP 8 Bl 42, 119% , HeBI W & R R, S 30GHE S g Fh 7 Ff
17 31.58% ,FFUh LT, WG SN FPEL 4 Rt g Frsin, 6 H EFZRECE B 45 Fh kB, WG SN
Ptz 22 Bk 48.89% il [ FIFO7JE A —, WA IR 17 Fhh 37.78% W Lo, BRI i
BB 7 L9 13, 33% ARZEREAIK, 8 AT 10 A, WA SRR 73530 4 24 B AT 19 B, LR 57. 14% 1 57. 58%
6 At—Thm , NI XA 2R, R, S B T T b EL 9120 391 R 33. 33% A1 39. 39% WA,
T B YR A ST VR 9. 52% F1 3. 03% i — 25 R

F2 BAHREESEBMEY

Table 2 The seasonal distribution of species numbers of each eco-group

R SR UTigFh ARl

65 Month :ijf;fiz Newshore  Offshore /i Sum F1 5 Month i:‘fiii Nearshore  Offhore /b Sum
species species species species

4 T LA i 13 0 13 8 B A 4 0 4
DIEAY i 3 1 4 M 14 24 38

/N 16 1 17 /N 18 24 42

5 I il b 8 0 8 10 Wl A 1 0 1
DIE2% i 7 4 11 R 13 19 32

/Nt 15 4 19 /Nt 14 19 33

6 I Sty b 6 0 6 5 ALK B 14 0 14
MR R 17 22 39 Mt Total W HAHFFH 22 34 56

/N 23 22 45 /Nt 36 34 70

25 b4 A LA g A 03, 5—8 H Bl b SE AR I g Fp AU By SRR 1T, 22 8 H (4x4F
H ¥l ) 5B g 10 H R 1% Ml i 2 [l

o WHHFD m BRIRAFS afhkERE W AR
100.00 — — — — — 100.00 —
90.00 |~ 90.00
80.00 — 80.00
= 7000 | = 7000
S S
& 60.00 & 60.00
53 53
S 5000 | S 50.00
& & 40.00
40.00 :
X X
R 30.00 - &R 30.00
i 20.00 |- i 20.00
10.00 10.00
0 0

A Month H #i Month

2 FHEPMEAMIRESERMERHTL

Fig.2 The variation of each eco-group species numbers of zooplankton in different seasons

2.4 ARRAESERAYFEHB LA 2L

MFE 3,183 AT F 4 H BRI R 32 B R 22,52 AN/m?, % H IR s SR 96.28% , i ot
Wk R A FP A TR K %, FE RS 15,21 A/m’, 5 7, TR Sh i 32 B Sk A A 20 B) A0 e IR AL, 1Y 7. 83 A4~/
m?® | e ST AR SIS Ry IV A ST I e R B TR Y AT VA, SR A B3k 3.86 N /m’ A13.78 A/m’ i
ST LI RE AT, 43 5 R 49. 30% 1 48.28% , 6 F, ¥R sh ) 3 B fc i 0 A A5 S BE Sl 0 BAHT ST VA Fil
11.56 4~/m’, d BEBERY 73. 03% ; BRI HT UL Rl HE SRR =E BE 43 310 1,56 ~/m® A12.71 4~/m® X
A3 R 9. 85% FI 17, 12% |, B4R ; 1T S Ay SN AP L 51 R 17.12% 5564 .5 A 1.54% F12.43% 459
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BT, 8 A iFiEsh B
Pl FEBE 3900 109. 22 A~/m® F170. 84 A/m?, 435l b7 83 BE Y 59. 94% F1 38. 87 % , 11 I8 ik ot 3w ¥ o = B AW
1.19% B TR, 10 A & ESBEE B L 0 i SRR = R 7. 62 4~/m’ I ANEEFPIEAI R 6. 78
A/m? 55l BT RE Y 52.55% F1 46. 76 % , W iy T i Fh =FJEE HuA91] 0. 69% i —25 T ¥

R3 BAMARESLEFE

Table 3 The seasonal distribution of abundance of each eco-group

L35 182,23 A/m’ B A ARSI O M FAHT AR T BT T 96

X KA R SMERE AFSum AR dmigR o ShER /N Sum
H 3 Month 3 3 3 H 15 Month 5 5 3
Eco-group /(A/m?) /(A/m?) /(A/m?) Eco-group /(A/m?) /(A/m?) /(A/m?)
4 5% Y iy 22.52 0.00 22.52 8 Iz Jhad s 2.17 0.00 2.17
A 0.51 0.36 0.87 AR B 70. 84 109.22 180.06
iNaE 23.03 0.36 23.39 Va8 73.01 109.22 182.23
5 W J s Pl 3.78 0.00 3.78 10 R Tk Fif 0.10 0.00 0.10
WA 3.86 0.19 4.05 AT Rl 7.62 6.78 14. 40
NN 7.64 0.19 7.83 N2s 7.72 6.78 14.50
6 % J s 1.56 0.00 1.56 5 MK I Tkt Fof 30.13 0.00 30.13
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Fig.3 The variation of each eco-group abundance of zooplankton in different seasons
2.5 A v A S AN IS S B ) RS 4H
ME 4 0] F W AE 14, 1 BB R E0UKF E,6.8.10 SH
6H

AEA AW RWAX 3 A H Vs £ SRS+
FEARE BB AR L, Herh 8 A A1 10 A PAHE /NAY Bray-
Curtis BB R &, 2 H A S R BESS M AL 7F 21,5
B RBUKT 1,45 HREGHN B A, RPIXMWAHA 1Y
BETE A AN S HE RN IORN 3= B A U AL ; A LB AL E 32
KAHE 25 R 5L 2R A, 3R PR AR UM I o A1

gEA s N 32K, Hf 4 A S AR
25,6 AR 25,8 A .10 A,

1 28 DA S Al oy i B AR AR 4 T AEFPSBOM F BE LU ) 38 e b i ds, 5 7 ARG S Vg A
HC AT U b T ABAE RIS ) T ATS DA T Y v A o T 85

20

= Distance/%

B4 ABREEERHRKE

Fig.4 The result of cluster analysis

http ; //www. ecologica. cn



1420 JAE = 33 4%

1 25.6 H AR AZEHE A R 2 A0 1 3k V88 Ao 30, 10 Y i 30 Vi P e PR i R %, ZE B A 49 bbb 3Ry Il
TR B B ] O AR b 2550 AT SN L 3] 2 BRI 5 —

M5 BR IRHT T FP LT3 2%, S22 0 S 3T SN RORT I 0 ST R, 8 H S LI 44T A1l Rl i S 50N
eSS NN A 3= (DR I 425 i B == i ol 2o o | S B G = S = A

BAN AR EIEE KT B A LR 5 A DA R E AR B A R HAE M
B BHBEST AL,

T sh D Rl R BT R IR sh AP Sl 4 H S H(T128)me H(TM2) M8 10 H (M%)
bR R R R v R T RN I 2 ) 22 S ek ] A [ B Vg /KO- 2408 B AR A A 2R ka3 .4 H
(15.58 C)H15 H(21.78 C) 7KL, J& T A FhIG R E ;6 H (24.56 C) MK E T &, 338 H
WA R K ;8 H(27.72 C) F110 A (27.42 C) i /KIR B — T+ B -0 EFFE 27 °C DL, (A5 s i duk
B R RS i LR 2R
2.6 EYZHAESY 50

S L6 A AR A | DR
WHE d TAOMA 00 3,12 F1 4. 52, 5l HOUIE CHE o, | =i
6, FUHHEN, 26 5 FANIR IR FI s kRl 2220
TR RTEA =W [0S £ I AR A St R E 20
VIR R B I R R S KRR s A e, 5|
AT 6 7 e R A ) 2 RE M A A B, 4% U 2 ] AR 1L
R, 8 H A Z RSSO IME R 3. 09 BEAE T " S e 10
6 H 34,5 F M 2 BF Pk 45 BT 204 45 31k 2. 03 AN
2. 02 i H A%, Bs5 =WEEEmmRSEEER
3 _LTJ._L,Q Fig.5 Diversity index of zooplankton in Sansha Bay

3.1 AT L A 0 251 AR RAAE

U IR ISR N FE AR AR, JUHUE 5—6 AR R .

IR 4 5 H Z TR R S 3= SN i IR T 32 2H 56.00% . M
HEFE (K1) ,4 AR5 H | P PR S AT 65 28 =i P s sh Y g s, b s gk &
253 AT TR E AL 5 i X, 7R 8 2 2 B K = i e WAAR 28 TE i, B 2= P AR P K St )2 = By p 3
P21 SRy P b K T i AR B R T I AR D) A — e Tk R R T I O SR G N BT K &
( Paracalanus parvus) ¥ EHRIK K (E. plana) FIHHIE SI7K 5 ( Oithona similis ) 758 & X — A 3 = V0 75 15 Jaf
HOOLRD X ], VDS i 2 ) A S 2 B A VT DA G TR TR I U T — LV VS I Ui S ) 2 AR, 15
n, e RIS PRI R 2R A Lh 4B K 2% /NI K 2 LK IR 81K & s A IR B17K 38 (0. brevicornis )
S B Rt SRR I AR 2 RN AR K B R IE SR & RS RIRK R EAFE (12 A 1—
5 ) MR BFRY ) ZESRALIE R, BRI MK & N K 3 SRR ST B (Aidanosagitta crassa) (TPAET K &
FIEEAE R AR ( Neomysis awatschensis ) HARHEFN > AERGRIT LG, 25 R sh P 54— hae
YK AR AR FBRIAF O UL al W, =V 4 5 H | 17 sh W) RS 4LAl, 4 1 e 34
AR IS 2H A, 5 3 ] e Uk e Vi Sl e sh 0 R AR ARL , LA ity V7 D sh ) IX 3R B AP S RAE T 5 g e b R
S5 MR 1) Y B PR Sh I RO TE] K 5 A4 85 R A0, 5 A RKIR G T4 A, B AP K S g g
A AT A LR AR AT K AR A BT T R, A K BRI 2 R K & Bt B T R GBS AL 3 Al
SR X AN P A SR A7 % 8w R R 29I 2| v Sy SR i il B o e

5 A3 6 HZFEE e sh R & A T B0 0 215 B84k W Fh S R 69.39% . 6 H =i T
TR SN S 2 LA T S W R R P P G RK <8 93 R IRIK 3 (C. tenuiremis ) FIHH AR BT &

http ; //www. ecologica. cn



51 BriEze A5 VMBI S AR A TR AR 1421

ST Mt T 0 R B, 461 O SRR K B ORI K 3 BT BT K S5 P RSB £ (R 1),

HIXF 5—6 A R A L ,8 A .10 A5 6 A Z 811477 i sh i W) Fl B 2R g AK, 6—8 H Wb i B
S} 55.74% ,8—10 H PR %0 50. 98% , ¥ WAL T 5—6 AW ER R, 6—10 J, =V lFsh ik
ST T L0 LAY BRGHE FNERR ORI SE PAHT ST IR R 3 (36 1), E A T AR B AR | IV 38 YK ELYT 7K 3 ( Subeucalanus
subcrassus ) A F-FELERAK S B K 8 SHORI T 2K 28ORT B BT AT HUSE  Hodh ) AR A R TR AR e
R BAA Rl £ B TE ARG R S/ N T 33% BRI, A1 R v 4 AR R0 JE 17 S G S b SRR
BATIK T2 5040 T ARG 5 VW e AN R T AL bk, SRR B e K7 S MR g I Aty SN b

6 H 3N 10 H ZBIFh A AL L3 (R 1) ,6 H AR FFh 32 B2 KV 95 fl K o5 198 2 M K 2 55
P 8 1, B T K- 5 i /K 25 RN A B /K S5 AV R A | B 22 8 L A S SRORIT K 3 R SRR K 2 R
G5 BT /K 25 S WA SN | RS S R T Ie e A B i 2 3 O g & T R, 10 ik —
HIC LT IRE AR ET B ( Flaccisagitta enflata) 58U AT 7K 2% S B AN F Ry O 345 R0 0 BE IS 2540, IR TR F
SRR A5 RIE 5 rE O T R W S M A SO AL, =T TS PR sh W L 3R B 2 AP AR P K B FL
IS 1 7K 28 S TR iy I Vg R ok B, A W) AR 22 DL B T R T K S RN R ST T 45 K 2 A AR 2R A I B
R 280 5 2 i B B A T ) B RS A S—7 ) TR 3 DAY B STV R ON T RSP Z l K SR AR
BRI R AT, SRR R ) B 22 A b A 28 200 R0 T8 A5 i sV VS (B AP FE 6 TS W O e IR I R ol
VA 1Ay e R AR LYV PRV 25 M e R AR R 0

U (2, B 2) 4 AR5 ATl 2 B0 B8 IR AT Fhog s D, WA R R i i A E)
T 6 A MERBRFILF R HHEFF R, A6 HE10 H 17 i sh #5200 5 Rh B & 3 #h (B 2801 e 41
TR N, S AR D e R . RGP A s = Y VE K A R 2 AR A G,
3.2 AR NS ZE T A KA AR A G R

4 H, ZUb AN OB T ARG ZR R, 32 B R R B R KRG, B, VR sl ) £ AR DA R AT 3
VRO (2, E 2) , SERFRIT O =TS R VT 0 K 38k 20 R PR Sh W A AR H AL, S X
SEIREIR AL T R — K ], 5 7, BEAE VR R RS | T K IR T, — S B R RO A SR R 6 AL
HBLIE Sty Fida i, (RIS 5—6 H AR b Hh X R RN 2, S BOR IR K AR T 1 AT N, WK R AR, S80S
A6 Hurigfl s FEAREF, BEE 6 H P 2 XGE Hiom s, [ w57 rE i o TRk R & TS R 7 i — v
VBB, X — I ANE R R BEE R A E Y, i 6 H RS g RS Ay . BT 8 A, ZRIHGH R
M), 4 b R a2 T Bt S R A £ Y25 R S0 i, B A 5 M = V¥ 118y SR K A1 2 v T v K A B 3 0 A
A ARSI ARGAHE SR S Bl A D34 R Y S B804y BRI A B R AR R, 10 H, = 1D g S iR
ZEN G BRI, B VS B T REUGSE R, (A5 R A B e Pt — 2 SN R LA B i

4.5 J iR R R S Ik 97 % a4 PB4 T 78 % L1 6 T, ik — LU AFIBH B BRI S AR X
FE (R 2,8 2) , FEE R [ BRI R L FE A T RS H Bdae kL 6 .8.10 H HAY4E
FRER/AN, 54 5 ARSI, X—258 5 BB I FAH—80(K4) 4.5 AFFN A 4,6.8.10 HIF A B
W, VLB, = UUE TR A S SRR S Y A B T S A & 6 R OCHEM AT AL

25 LR, = VD I e Sl W) A S 2 A S R Y 2R AR 5 AR M R R OV R 5 VS Y e K AT A% Ak % D) AR
K, 4—5 H I — v Rk s , Bl M D i B 5 5—6 F iRk Bz © 2L F-IH 2% SR PRl sh i Ak
AR TS 7K P B3 A8 Ak i) 17 2 — > 2R W O AR 8 R o B | S e A2 2 b | W s b kel D R R 58 4
HK, 6—10 2 — A GIEBERNsR , i Ahs /b SME R i
3.3 MR A KRR OC R

SRR TR AR (B 2) s A AR A SRR L AR L (I 3) i b 5 R /I 4 5 H 5
6.8.10 Az 2k, 4 F Fahil =i e i K A 35 2R B IR M A 8 A /K T, A4 Ik AL ) 48 | I iR A
TR RSB A D 0 S R 2888, T B K A R B A A D T AN K RN R 8, thF 4 H =V i

http ; //www. ecologica. cn



1422 JAE = 33 %

49 T o R AT b R PR A B, SR R RSN R AR D R 4 A BMESREUR D IIRIN . 5 A W IRK
PIHIR KT, i 2 AR AR, S S v b AN A f) 3 o g ) 1 7 i el i A 13
P 2 8 Ff, N, S ARSEm A N AR R EAOKT- . 6 A, ISR 4R B2 Wi 18 SMAE I, W B Sk
ol 3l 3 VAT AT N TR AR B AT R, IR Tkl ol o oA S8 AT 2K, IR, S T 2R 25 2 A M 2 2 1 LA
XA, SRR R ET R R, TEEFRECE M W R ST IR 2, Hoh SR S Rl
FPRBOE AR K, th 4.5 AR 1 FORT 4 FhoE 2 22 B, o 6 05 B2 6T = V008 T e s W b 26 2 A A4 2 i )
. 8 A, GBI A 1 ESHAL, WA SNEERI SIS 22 24 Bl VAT TR A BT T B 2 il 0 Ve M AT DR
BARAKF, IR T 8 HEMREISET 6 A, 10 HA& M ESRBEMRBIIE 6 .8 A A B Tk, B il o g i
TRE RN ISR RRLE TR T AN 2RSSR A Bl T T M R SRR R AR, R
i, i T B BRI AR IS | T EOE A SN R A8 D X 10 A SR EEAR T 6 A M8 H i1
3.4 ASIRPRCR SR S R ARSI R

D34 IR FAG 42 T RE T S WIE T R AR AR R A0 o LR 2 R DG BRER 10  PRL I A 5 S R T ARRAIE
SERRRIE L n] LA FR A R RERIRAE . 4 H =¥ I TR Sh ¥ 4 B2 BN WL A R AE B AF 7 T AR K 3 B — 1
RS, AR S IZH BB 65% LI L (3 1), fdb ] WL, 4 F 2Z B DLl A Al 42 B2 oy 32 S (o7
(£3,03), FEFHEFEPOREEBEREM, BA RS EEBITE, 5 A IEE R A SRR
) ISR S5 U & ST A o (O /e 2 e R S = i 1 i A o s e 8 0 .2 e 2y | NG O L 2
A o B AN RS o 2 LA, SRl - BE M DL AR R R B (3R 3,11 3) o 6 A PRk R E AR
S FRh e SRR Il LRI A K s RSP S R K 2 3 R ) K R R e R A A AU O E A AL
o, T TARKE BB (3 3,1 3) , [HIk,6 A il s e 42 8 1 2 d A g A i i, b6 Ak I
HRFEIT I Z oAl , AR B — L8R e 2R oA Jm (3R 1), BFE 2 A3 Rk B A
MHAFPEEBERAAR (K1),

YIRh ZAEPEAR B H (R SO S Vs 4 MO AR SE PR B b , 15 PR IR 22 A0 R 2 BEAE A 1) 23 A1 249 2 JBE
AR, TEMIRA TN PCE B RE R S50 , FEAEAT e PR — DUl B A 2 2 piZe SRR 18, S W AE 22 4
VSRR b B EAEAE R, B, 4 A A=Y AR MRS BUR AR (B 5) R XN R 78S R R o pIE 35 i i v
gk, i TSR IR A R LS 2 8] 73 A TR HU B ), FE SRR AR B0 1 (B U A s T ik
I PO PSR ) H L, TRl L3P BV 4548, ZREVESR K B SRR — 2R R,
6 HFRBURZ (157 A SRR 80 B (H i .

AU OERAFR A ARSI R I, DRE T2V S B AR AR A AL B, DRE T R Y 2 JEE LA [R] b 18] 23 A
5y, ISR 22 AV IR 2 AR RN R R 1AV SRR E PERY L EE N 3R

UL LAl WL, = V03 i s e A2 Rl ARl 2 BE A STk g 1 DRI A A R A 25 R ke s
T TR SRR A5 A, Wl b R DL B S5 AL S LS R R R | B — (LAl T R 1Y 3 T
ST LA SRy 5 TR ol o DI S5 B R 8 25 DU 8 7 s AR S R A 2 | A5 A DL 38 b 2 L B/ N 4
L
B XS G SRR AR ARG T By DL R RSB | I ik S Y B A, R K

References:

[ 1] Zhang CY, Shang S L, Chen D W, Shang S P. Short-term variability of the distribution of Zhe-Min coastal water and wind forcing during winter
monsoon in the Taiwan Strait. Journal of Remote Sensing, 2005, 9(4) ; 452-458.

[2] LinJH, Wang X P, Chen R X. Distribution of planktonic copepods in Sansha Bay, Fujian. Marine Science Bulletin, 1997, 16(6) : 13-19.

[ 3] The Chinese local chronicles compilation committee in Fujian province. The Chinese Local Chron icles of the Regional Meteorological Affairs in

Fujian province. Beijing: Fangzhi Press, 1996.

http ; //www. ecologica. cn



51 BriEze A5 VMBI S AR A TR AR 1423

[4] XuZL, Chao M, Chen Y Q. Distribution characteristics of zooplankton biomass in the East China Sea. Acta Oceanologica Sinica, 2004, 26(3) .
93-101.

[5] XuZL, Wang Y L, Bai X M, Chen Y Q. An ecological study on zooplankton in the Changjiang estuary. Journal of Fishery Sciences of China,
1999, 6(5): 55-58.

[6] GaoQ, XuZ L. Species composition and diversity of zooplankton in Oujiang River estuary in summer and autumn. Chinese Journal of Ecology,
2009, 28 (10): 2048-2055.

[7] LinJH, ChenRX, Dai YY, Lin M, Huang Y J. Ecological studies of zooplankton in Dongshan Bay. Journal of Oceanography in Taiwan Strait,
1991, 10(3) : 205-212.

[ 8] LinJH, Chen R X, Lin M, Dai Y Y. Distribution of zooplankton in Sansha Bay and its comparison with that in Xinghua Bay and Dongshan Bay.
Journal of Oceanography in Taiwan Strait, 1998, 17(4) : 426-432.

[9] Chen GB, Dai H, Xia Y J. Distributive characteristics of zooplankton in ecology monitoring area of Sandu Bay ( part in shore). Marine
Environmental Science, 2007, 26(5) ; 475-478.

[10] Shen G Y, Shi B Z. Marine ecology. Beijing: Science Press, 2002.

[11] Xu Z L. Analysis on the indicator species and ecological groups of pelagic ostracods in the East China Sea. Acta Oceanologica Sinica, 2008, 27
(6):83-93.

[12] Xu Z L. Water environment adaptability and ecological groups of Hydroidomedusae in East China Sea. Chinese Journal of Applied Ecology, 2009,
20(1) . 177-184.

[13] Xu Z L. Mathematical analysis on adaptation of Heteropoda to different temperature and salinity in the East China Sea. Journal of Fishery Sciences
of China, 2007, 14(6) : 932-938.

[14] XuZ L, Gao Q, Chen H, Chen J J, Cai M. Ecological adaptation of pelagic Cladocera and Cumacea in East China Sea. Chinese Journal of
Ecology, 2007, 26(11) : 1782-1787.

[15] XuZ L, Chen Y Q. Relationships between dominant species of Chaetognatha and environmental factors in the East China Sea. Journal of Fishery
Sciences of China, 2005, 12(1) : 76-82.

[16] XuZ L, Shen A L. Pelagic Mysidacea in East China Sea and its significance as the indicator of water mass. Chinese Journal of Applied Ecology,
2007, 18(10) : 2347-2353.

[17] Xu Z L, Sun J, Lin M. Statistical analysis to ecological group of Thaliacea in the East China Sea. Acta Ecologica Snica, 2008, 28 (11):
5698-5705.

[18] Xu Z L. Determining optimal temperature and salinity of Lucifer ( Dendrobranchiata: Sergestoidea: Luciferidae) based on field data from the East
China Sea. Plankton & Benthos Research, 2010, 5(4) : 136-143.

[19] Xu Z L. Study on adaptation and ecotype of pelagic Ostracoda in the East China Sea. Acta Oceanologica Sinica, 2007, 29(5) : 123-131.

[20] Zhao Z M, Zhou X Y. Introduction to ecology. Chongqing: Chongqing Branch of Scientific and Technical Documents Publishing House, 1984.

[21] Meng F, QiuJ] W, Wu B L. Zooplankton of the Yellow Sea Large Marine Ecosystem. Journal of Oceanography of Huanghai & Bohai Seas, 1993,
11(3): 30-37.

[22] Uye S. Why does Calanus sinicus prosper in the shelf ecosystem of the Northwest Pacific Ocean? Journal of Marine Science, 2000, 57 (6) :
1850-1855.

[23] Wang Z L. Distribution of pelagic copepods in Dalian Bay. Journal of Oceanography of Huanghai & Bohai Seas, 1995, 13(1): 47-54.

[24] Zhou K. Species composition and spatio-temporal distribution of dominant species of zooplankton in Jiaozhou Bay. Graduate school, Chinese
Academy of Sciences, 2006.

[25] Tian F G, Xu Z L. Ecological characters of zooplankton in middle area of Subei Shoal in spring and summer. Marine Environmental Science, 2011,
30(3): 316-320.

[26] Xu Z L. Relationship between red tide occurrence and zooplankton communities structure in the coastal sea of East China Sea in spring. China
Environmental Science, 2004, 24(3) : 257-260.

[27] Zhen Z, Li SJ, Xu Z Z. Marine planktology. Beijing: Ocean Press, 1984.

[28] LiuZS, Wang C S, Zhang Z N, Liu C G, Yang G M. Seasonal dynamics of zooplankton and microzooplankton grazing impact in Sanmen Bay,
China. Acta Ecologica Sinica, 2006, 26(12) : 3931-3941.

[29] HungJ Q, LiSJ, Chen Y P. On the species composition and distribution of zooplankton at Luoyuan Bay of Fujian, China. Journal of Xiamen
University ( Natural Science) , 1989, 28 (sup. ) : 85-95.

[30] Lian X P, Tan Y H, Huang L M, Chen Q C, Li K Z, Liu Y H. Space-time variations and impact factors of macro-meso zooplankton in Daya Bay.
Marine Environmental Science, 2011, 30(5) : 640-645.

http ; //www. ecologica. cn



1424 SR KK

[31] ChenL, XuZL, Yao W M, Zhang Z, Chen S, Cai S W, Bao X P. The distribution of nutrients, phytoplankton and zooplankton in spring of the
Oujang River estuary. Acta Ecologica Sinica, 2009, 29(3) : 1571-1577.

[32] Jan'S, Wang J, Chern C S, Chao S Y. Seasonal variation of the circulation in the Taiwan Strait. Journal of Marine Systems, 2002, 35 ;249-268.

[33] XuZ L. The past and the future of zooplankton diversity studies in China seas. Biodiversity Science, 2011, 19(6) : 635-645.

S 230k

[1] Bz, BAw, BRESC, BT, Wi i K oA (AR 3 5 WK DG RPIR. BN, 2005, 9(4) : 452-458.

[2] MR, TV, BREE. =D i R0 /0. g, 1997, 16(6) : 13-19.

[3] MmEAMERERRS. PEARIEMERITE MEAE - ARE. dout IR, 1996.

[4] #MIEAL, S, PRI, AWGIRWEsh YA i s A RHE. V23R, 2004, 26(3) : 93-101.

[5] WAL, Exde, A5, BRTE. KITORERIYABIR. TEK™E, 1999, 6 (5): 55-58.

[ 6] wmfl, AL, BRI O KRS RS R 2 HebE. AR50, 2009, 28 (10) : 2048-2055.

(7] MREZE, BRErE, WHE, WX, BIKE. RINERIEIMAS. Gk, 1991, 10(3) : 205-212.

[ 8] MREZE, BRHhkE, MO%, SR, =IDITRIESh N oA SR 5 24008 RIS . BBk, 1998, 17(4) : 426-432.

(9] BREDR, #izr, Zokfd. =AM X GRS IR o i RAE. Ve EERES, 2007, 26(5) : 475-478.

[10] PREY, &, dwadss ot Bl igst, 2002.

[12]  #RIEAL. ARG AKUEAKBEIRERIE [ 5 A A2 8E. AR S 254k, 2009, 20(1) ; 177-184.

(131 #RIEAL. ZRUEVRUE S RGN AT, P EK =B, 2007, 14(6) : 932-938.

[14]  #RIEAL, wff, WRte, BREEA, 350, RIGTRIER MAIORNE B A A Nk, B4k, 2007, 26(11) : 1782-1787.

[15]  #RIRAL, BRI, ARIEGEBMAEMBF K GHERIER. HEKFR:, 2005, 12(1) : 76-82.

[16] #JRAL, dhdftst. ARIGTRURIRIT IS A 2R R 43 SR B35 /R VE L. R HIAEZS 2442, 2007, 18(10) : 2347-2353.

(177 #RIRAL, IV, MO, RIS RLRG T, £, 2008, 28(11) : 5698-5705.

[19] #HIkAl. RIEFWHNIEAEZE R . MR, 2007, 29(5) ; 123-131.

[20] BAGEAE, JEHLE. A5, B, BHEROR G O A, 1984,

[21] WML, e, RER. MR AES RN TRIEEY. ST, 1993, 11(3) : 30-37.

(23] FERER. KEEKBIFWEPE RS0, BENEEIETE, 1995, 13(1) : 47-54.

(241 JAZE. WM PEIE S B Rh 4 LS AR 2 S A R AE. o EBLE BT 5T A B, 2006.

[25] HFEHK, #Iksl. FREBIHRACENER IR A SRR, SR, 2011, 30(3) : 316-320.

[26] FRICAL. RILIAE TR MR A S IR Y 25 RS R, hEIEERIS:, 2004, 24(3) : 257-260.

(271 M, Z0%, YR, WA s, oot e kL, 1984.

(28] ek, THE, K&, XA, 8. =TIV sh ¥ 00 215 28 3 KOOR 7 lie sh ) #8 Es i. ZE 35243, 2006, 26 (12) .
3931-3941.

(291 BOINBL, 25/ BRIEPE. 48 H 2 IS PR i sh W B PR LSO A . T RS2 HARBLERR) |, 1989, 28 (1) + 85-95.

[30] HEEF, WM, WRE, BRI, 22T, Rk, RIS A iR sl ) 0 i s A4k B e e R R . v EREE B2, 2011, 30(5) .
640-645.

[31] BRE, WAL, Whd R, ke, BR BE, 283546, S0, BV O BRI IR FR IS 4046, A 4223R, 2009, 29(3) :
1571-1577.

[33]  #IRAL. h LD ZREEDE I i R RASE. M Z RN, 2011, 19(6) : 635-645.

http ; //www. ecologica. cn



ACTA ECOLOGICA SINICA Vol.33,No.5 March,2013( Semimonthly )
CONTENTS

Frontiers and Comprehensive Review
The effect of nitrogen deposition on forest soil organic matter and litter decompostion and the microbial mechanism =~ <+«-eeeerereeeenenes
................................................................................. WANG Jingyuan, ZHANG Xinyu, WEN Xuefa, et al (1337)
Advances and the effects of industrial hemp for the cleanup of heavy metal pollution — +eeeeeeeeereeeeaniiiiiii
....................................................................................... LIANG Shumin, XU Yanping, CHEN Yu, et al (1347)
A review for evaluating the effectiveness of BMPs to mitigate non-point source pollution from agriculture — «+e-eeeeereeeeeieeeieiii.e.
....................................................................................... MENG Fande, GENG Runzhe, OU Yang, et al (1357)
Progresses in dendrochronology of Shrubs ««««««eeeeeeeesimmmiiiiiiiiiiii LU Xiaoming, LIANG Eryuan (1367)
Autecology & Fundamentals
The characteristics of nocturnal sap flow and stem water recharge pattern in growing season for a Larix principis-rupprechiii plan-
ALIOI -+ e +v eeeememreenennanenneeneneenenetnenaeneeaaneneeaeneeaenenenaenns WANG Yanbing, DE Yongjun, XIONG Wei, et al (1375)
Effects of soil drought stress on photosynthetic characteristics and antioxidant enzyme activities in Hippophae rhamnoides Linn.
seedings  vreeeereeeeeeee i PEI Bin, ZHANG Guangcan, ZHANG Shuyong, et al (1386)
Diurnal activity time budget of Pere David's deer in Hubei Shishou Milu National Nature Reserve, China ««--ceeceeeeeeeeeeniiieiienne.
............................................................................................. YANG Daode, LI Zhuyun, LI Pengfei,et al (1397)
Sublethal effects of three insecticides on the reproduction and host searching behaviors of Sclerodermus sichuanensis Xiao
(Hymenoptera; Bethytidae) —-eoceceerereemmmememiii YANG Hua, YANG Wei, YANG Chunping, et al (1405)
Population, Community and Ecosystem
Seasonal succession of zooplankton in Sansha Bay, Fujian «-eeceeeeeeereemiiiiii... XU Jiayi, XU Zhaoli (1413)
Biomass production and litter decomposition of lakeshore plants in Napahai wetland, Northwestern Yunnan Plateau, China -++eeeeet
.......................................................................................... GUO Xuhu, XIAO Derong, TIAN Kun,et al (1425)
The flora and species diversity of herbaceous seed plants in wetlands along the Xin'anjiang River from Anhui = «coeeeeeeeeeieieins
............................................................................................. YANG Wenbin, LIU Kun, ZHOU Shoubiao ( 1433)
Spatial-temporal variation of root-associated aerobic bacterial communities of phragmites australis and the linkage of water quality
factors in constructed
WELLATI +e=vv e v emememmemen e et ee e et ea et e et et e et et e h e et ea et e e en e aaenee XIONG Wei, GUO Xiaoyu, ZHAO Fei (1443)
Temporal dynamics and influencing factors of leaf respiration for three temperate tree species «ceteeeeesrerrreeiiii ..
................................................................................................... WANG Zhaoguo, WANG Chuankuan (1456)
Environmental controls on water use efficiency of a poplar plantation under different soil water conditions —«-«-esresereemeeenenaneie.e.
.......................................................................................... ZHOU Jie, ZHANG Zhigiang, SUN Ge, et al (1465)
An analysis of calcium components of Ariemisia ordosica plant on sandy lands in different ecological regions ««++eeeveeeeeeeeeieeieinnne.
............................................................................................. XUE Pingping, GAO Yubao, HE Xingdong ( 1475)
Effects of alpine meadow plant communities on soil nematode functional structure in Northern Tibet, China —«+eeeereeeeeeeeeieeieieae.
................................................................................................... XUE Huiying, HU Feng, LUO Daging (1482)
Soil fauna diversity of abandoned land in a copper mine tailing area ---------e---- ZHU Yongheng, SHEN Fei, YU Jian, et al (1495)
Effects of ciprofloxacin on microbial biomass carbon and carbon metabolism diversity of soil microbial communities — «-v-eeeeeeeeeeeeeenes
................................................................................................ MA Yi, PENG Jinju, WANG Yun, et al (1506)
Estimation of ecological water demands based on ecological water table limitations in the lower reaches of the Liaohe River Plain,
CRIA  +eveveeeerrenenennnnennerenenaeneeeenenaeneaetnensaeneeseneneaaeneneeneneaaenennes SUN Caizhi, GAO Ying, ZHU Zhengru (1513)
Landscape, Regional and Global Ecology
The ecological security patterns and construction land expansion simulation in Gaoming —«-«ssseeererrrernrerimaaiies
.............................................................................. SU Yongxian, ZHANG Hong’ou, CHEN Xiuzhi, et al (1524)
Root features of typical herb plants for hillslope protection and their effects on soil infiltration ««««+oeeeeeeeeeieeereiiiiin.

................................................................................................... LI Jianxing s HE Blnghm s CHEN Yun ( 1535 )



The dynamic change of the thermal environment landscape patterns in Beijing,Shanghai and Guangzhou in the recent past decade
....................................................................................... MENG Dan, WANG Mingyu, LI Xiaojuan, et al (1545)

Change trends and driving factors of base flow in Kuye River CatChment sceceereeeeeereteettntieitiiiiiiieititttttetttttieeeteeatenennns

........................................................................... LEI Yongnan, ZHANG Xiaoping, ZHANG Jianjun, et al (1559)

Photosynthetic characteristics, biomass allocation, C,N and P distribution of Schima superba seedlings in response to simulated
NILTOgen depoSIHON ««««r+resesssesrmmmmmmrrinntin i LI Mingyue, WANG Jian, WANG Zhenxing, et al (1569)

Effect of iron slag adding on methane production, oxidation and emission in paddy fields — «ecoveeereeeeereeninii
................................................................................. WANG Weiqi, LI Pengfei, ZENG Congsheng, et al (1578)

Resource and Industrial Ecology
Antioxidative system and chlorophyll fluorescence of Zizania latifolia Turcz. plants are affected by Ustilago esculenta infection «--------
................................................................................. YAN Ning, WANG Xiaoqing, WANG Zhidan, et al (1584)
Analysis of cold-regulated gene expression of the Fingered Citron( Citrus medica L. var. sarcodactylis Swingle) «eeceveeeecereseneiennn.
.................................................................................... CHEN Wenrong, YE Jiejun, LI Yonggiang, et al (1594)
Hosts preference of Echinothrips americanus Morgan for different vegetables -+ ZHU Liang, SHI Baocai, GONG Yajun, et al (1607)
Induction effects of jasmonic acid on tannin content and defense-related enzyme activities in conventional cotton plants ««----eeeeeeeeeees
.................................................................................... YANG Shiyong, WANG Mengmeng, XIE Jianchun (1615)

Effects of irrigation with paper mill effluent on growth and nutrient status of Populus tomentosa seedlings — «+e+esresereeeeeeenieiiiein.e.

.......................................................................................... WANG Ye, XI Benye, CUI Xiangdong, et al (1626)

Water use efficiency of Jiangsu Province based on the data envelopment analysis approach «-seeseeeeeereiniiiiii
....................................................................................... ZHAO Chen, WANG Yuan,GU Xueming, et al (1636)

Research Notes

Characteristics of precipitation distribution in Pinus tabulaeformis plantations under different canopy coverage in Taiyue Mountain ------
.................................................................................... ZHOU Bin, HAN Hairong, KANG Fengfeng, et al (1645)

Driving factor analysis on the vegetation changes derived from the Landsat TM images in Beijing — ---e-eeeeeeeeeees JTA Baoqun (1654 )

Effects of Mikania micrantha wilt virus infection on photosynthesis and the activities of four enzymes in Mikania micrantha H. B. K.

................................................................................. WANG Ruilong, PAN Wanwen, YANG Jiaoyu, et al (1667)



(ERFER)2013 £EITBE

CERZFER) RH HERBAB AR DS R, D EA RS hERHEBAE SR 0 F IR
RN A AR ] Q1R 1981 47, Hiif AR A 2# U ATV B MR IR QT MR LR . R EAEST L, AR
G 1R MREE A SE T KA FRME TAEE  IRE HAR R, AR A S B B 0 8 S T 65, 112
PEAEZS AR IE IR AR | 3R 15 35 R s il A 25 22 R A A BT A 45 A B R 2R i e ANk SR A 55

(HEAS A T2 B A 25 2 A% 0 S 2R 10 B B LA R A0 S I 5 1 SR GR BB R AR L R X
R S B AR A2 S T ) B 5 R M SO RS T s AR A2 B B vk OB AR A48 0 BT A
AR BHIFh S RIS BN 4%

CEERZARY) 2 A ), K 16 FFA 300 BT, BN E M 90 Jo/ M, 24 i 2160 TT.,

E IR & AR5 . 82-7, AR & AR5 M670

FrfEFIS . ISSN 1000-0933  CN 11-2031/Q

A5 MM SRy B T ST I, Pl B S A R R W S, Wl T KRN TAE S BMIF AT | S5 e | 1B 43
TEAETTI

WML, 100085 JLAUEFIEXAUERE 18 %5 B i&: (010)62941099; 62843362

E-mail; shengtaixuebao@ rcees. ac. c¢n M it : www. ecologica. cn

WEIEE LAy HITHE XIKE B ¥

4 & % Ik ACTA ECOLOGICA SINICA
(SHENGTAI XUEBAO)

CEATI 1981 453 A B1F) ('Semimonthly, Started in 1981)

$33% ESH (20134E3 H) Vol. 33 No.5 (March, 2013)
% L= <$Z§%Tﬁ>?ﬁiﬁﬁﬁ Edited by Editorial board of
Mok - AL B GE DOV % 18 5 ACTA ECOLOGICA SINICA
Hﬂgﬁéﬁﬁ% :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

& Em S
F & hERE AR Editor-in-chief WANG Rusong
I EAEASREEE S Supervised by China Association for Science and Technology

ep R R e A A PR BF ST 0 Sponsored by Ecological Society of China

Hutil . b T IE X AU % 18 5 Research Center for Eco-environmental Sciences, CAS

HIF L 4w i . 100085 Add:18,Shuangqing Street, Haidian , Beijing 100085 , China
H R 4 & & I3 it Published by Science Press

Hihk . b A IR LT 16 5 Add ;16 Donghuangchenggen North Street,

MR w65 . 100717 Beijing 100717, China
En Rl e ACARER T Printed by Beijing Bei Lin Printing House,
x 1T #4 4 & K i Beijing 100083 , China N

Hitik . AR FEIAR AL 16 5 Distributed by Science Press M o/

BB RS . 100717 Add 16 Donghuanech N o

: : ghuangchenggen North
> o
Eﬁlﬁ 1( QIO ) 6;‘334563 Street, Beijing 100717 , China 1 m
-mail ; journal @ cspg. net Tel. (010) 64034563 O v

n o el s =
ESh&T  hEEERE A S BT T O OSPE: e - =0

Mtk . AL 50 399 1548 Domestic All Local Post Offices in China > g

Hﬂgﬁéﬁﬁ% .100044 Foreign China International Book Trading g S
}"'%@""E‘: . o o Corporation i N~

R ey —— N

W owr GE LRI 8013 Add:P. 0. Box 399 Beijing 100044, China S
ISSN 1000-0933 P s = - —
N 0o ERIMAF LT ENBERS 82-7 EsSEITRS M670 ZEfr 90.00 5T

CN 11-2031/Q



	fm.pdf
	zml.pdf
	stxb201207241050.pdf
	yml.pdf
	fd.pdf



