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Abstract; Fish composition and diversity in the Oujiang estuary was studied here based on the data from two oceanographic
surveys in June and September of 2007. The spatial-temporal distribution of fish richness and diversity ( H') , which was
influenced by factors such as topography and geomorphy, water masses, and hydrological features, was also discussed here.
Results showed that among 64 species that were identified,16 species were temperate warm water species, and the rest 48
species were warm water species. Pennahia argentatus was the key species in June, and Harpodon nehereus was the key
species in September. More species inhabited in the water passage between islands than in other waters. The distribution
pattern of diversity (H') showed that high values lay in the water passages around islands. On the other hand, the diversity
(H') in the east area was clearly lower than that in the west, which was due to the diversified marine topography,

geomorphy, deposit and hydrological factors near the islands. The dominant species, Pennahia argentatus in June and
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Harpodon nehereus in September, mostly distributed in the outer area of islands, was the main reason for the low fish
diversity (H') there. Low richness was the subordinate factor. Seasonal and regional Oujiang freshwater and Taiwan current
were critical factors that affected the fish diversity in this area. The species richness was higher in September than that in

June because some species migrate to wintering ground in offshore waters off the estuary.
Key Words: Oujiang estuary; fish;species composition; diversity
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12em, B MR, 0.5 h, FHHiE 4. 6km/h, R FES BOEAKREREFM) 3wk a7
Srim AR E BRGS0 R M &, XA T A Y I E 10 R AR AR E R IR SRR

N TETHGR BRI 8 R ARSRFIR KA BB 1 ~7 SuFRA AR, LM 8 ~ 19 Suf AL
K38, BB M 20 ~ 26 Sl S AhER KR
1.2 BEkbsds ik

#RZHEET , R Shannon ZHAEFER(H') (FiFx H'E) , EARESHR B, ERSIHEMBHZE
FEMERARRR RS X, FIATIT AN R o a3 SR TE 3 (H') (5 5% I E &% ¥ (kg/km?)
FRHHE (10°4/km®, &34 10° ind. /km®) 14 . #EFRMAERAREERE

S #24 = B BE (FhISB0) IS REHEAR (G Sk IR R R A 7 o e 35 o IR0 25 ORI A4 7K T 3
e EAR R, It R SRR () RS B . B i BT sk vl A S S0k
2 R
2.1 EEFIE R

FEBTUCHE PR L R A2 64 Bl ARAE ST 1% X SeRA 16 FhUZBRIRFH, HoA 48 FlOMBR KR
M AT, 7 6 A4, 4R %k (IHFRE i 8) (Pennahia argentatus) 2 K58 M, HEHULTF 5 T AL E R
75% L L, BB 5 T 30% DA k. /)N ( Larimichthys polyactis) . J] %% ( Coilia nasus) . $i (IR F UF £ &
( Odontamblyopus lacepedii) EE (FTFREREE) (Pampus echinogaster) 155 W) & 5 ( Cynoglossus abbreviatus ) ¥ &
B2, ML 60% LA b, &% W, 1£9 A4y, Jok & (Harpodon nehereus ) J& 558 , Ho 8 B REU5 7 4%
A 2K B 50% ik s T HE AW . R (Coilia mystus) kMg 2 £ ( Collichthys lucida) | &
[ MU gk £ ( Johnius belengerii) \ 7515 S8k ( Polynemus sextarius ) F1AS 3k i #E 7F (1) ( Chrysochir aureus) 3% LA

F1 BUIAGAMEHEBSHIAE(%)
Table 1 Species composition and occurrence frequency ( %) of fishes off the Oujiang Estuary

6 H June 9 H September
Fh 4 Species H R PR HASHE
W% N% Occurrence W% N% Occurrence Ecotype
frequency frequency
3k 81 Harpodon nehereus 1.42 0.6 56.52 48.08 53.13 100 (@)
J1%% Coilia nasus 3.42 1.08 60. 87 2.09 1.03 40 A
FLEB g £8. Trypauchen vagina 0.7 0.52 60. 87 0.45 1.27 45 O
L ECAR B £8. Odontamblyopus lacepedii 2.12 2.12 73.91 0.29 0.95 45 o)
S8 Cynoglossus lachneri 0.17 0. 06 26.09 0.26 0.62 45 O
WE(4R) B8 Pampus echinogaster 2.33 1.02 65.22 1.68 0.26 15 @)
it (IHFR E 4 #4) Argyrosomus argentatus 30. 63 71.75 95. 65 o)
WSk EE . Collichthys lucida 2.28 0. 66 47.83 1.91 3.68 85 A
V4% Muraenesox cinereus 3.66 0.22 39.13 7.93 0.5 60 O
WL 7 il Takifugu bimaculatus 2.35 0.1 30.43 0.45 0.03 5 A
W) Cynoglossus abbreviatus 3.1 0. 61 60. 87 1.21 0.75 25 A
BAE P il Minous monodactylus 0.01 0.02 8.7 0 0.03 5 O
R BEHH Hapalogenys nitens 0.03 0.07 13.04 A
BEACREAD Antennarius striatus 0.05 0.07 13.04 O
ik iR Thrissa mystax 1.1 0.71 30.43 0.08 0.24 10 (@)
IR BRI Thrissa kammalensis 2.54 2 13.04 O
i 828 Hapalogenys mucronatus 0.09 0.38 30.43 0.03 0. 05 5 A
WL IRAA Lepidotrigla alata 0 0.01 4.35 A
B84 7 il Takifugu xanthopterus 0.04 0.12 8.7 O
REGUAR Jr il Takifugu oblongus 0.23 0.65 13.04 0.17 0.26 35 (@)
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gk
6 H June 9 H September
#1144 Species B ES PR HASHE
W% N% Occurrence W% N% Occurrence Ecotype
frequency frequency
JRFEfih Apistus alatus 0.03 0.17 13.04 @]
fifi, Miichthys miiuy 1.36 0.26 39.13 1.28 0.05 10 A
JIN# 8, Larimichthys polyactis 4.28 5.28 60. 87 0.03 0.02 5 A
R ET Dasyatis sinensis 23.7 0.22 30.43 2.01 0.23 15 A
IRAL Dasyatis akajei 1.55 0.02 4.35 A
e BRI i 4a Johnius belengerii 0.48 0.07 13.04 1.49 1.77 60 (@)
H1 [E B8 Lateolabrax maculatus 1.22 0.36 17.39 8.65 0.18 5 O
JF Coilia mystus 7.11 3.27 39.13 3.12 3.8 85 O
L7 AR fE 4. Parachaeturichthys polynema 0.01 0.04 8.7 @]
H %3kt Lagocephalus lunaris 0.01 0.04 8.7 O
Z R Upeneus bensasi 0.01 0.08 17.39 O
i [E#5 Pampus chinensis 0.06 0.05 13. 04 1. 88 0.21 10 O
7 KF95fdh Dactyloptena gilberti 0.01 0.01 4.35 O
o th Trichiurus lepturus 0.46 0.18 21.74 @)
i Nibea sp. 0.44 0.02 8.7 @)
BE B I 2 0. Acanthogobius ommaturus 0 0.01 4.35 O
oF B 48, Chaeturichthys stigmatias 0.11 0.14 17.39 0.38 1.96 60 @)
H A#2 Engraulis japonicus 0 0.01 4.35 A
SRSt Laeviphysus inermis 0.11 0.04 13. 04 O
LYt Saurida tumbil 0.23 0.05 4.35 O
KA Evynnis cardinalis 0.07 0.06 4.35 O
45 BB RHB 8 Priacanthus macracanthus 0.04 0.01 4.35 @]
TG Ui #a Nibea chui 0.18 0.01 4.35 (@)
7N 225l R U R A Amblychaeturichthys hexanema 0.11 0.11 4.35 A
W il th Nibea albiflora 0.31 0.01 4.35 0.46 0.3 20 A
BEfE: Konosirus punctatus 0.15 0.02 8.7 @)
H|#E Psenopsis anomala 0.01 0.01 4.35 0.1 0.06 5 O
JEEBEHE Leiognathus ruconius 0. 04 0.01 4.35 O
K4 Larimichthys crocea 0.58 0.6 4.35 0.33 0.03 5 O
i ARYGY Arius sinensis 1.04 0. 04 8.7 @)
233k ##E 7F (48R ) Chrysochir aureus 4 6.82 100 A
NT5 Dk Polynemus sextarius 4. 86 12.53 95 O
) Ilisha elongata 3.19 6.62 55 O
4l Setipinna taty 0.31 1.31 35 O
gt 4k Johnius distinctus 0.91 0.85 60 (@)
£ PUs DK Eleutheronema rhadinum 0.09 0.03 5 O
i EG/INVA £ Stolephorus commersonii 0.01 0.03 5 O
3L R, % Scoliodon sorrakowah 2.17 0.24 30 O
fifil Therapon theraps 0.01 0.03 5 O
W -5 Alepes kleinii 0.03 0. 05 5 O
Sl A, Tridentiger barbatus 0.01 0.03 5 A
SRR Gerres abbreviatus 0.01 0.03 5 O
RMEHT Dasyatis zugei 0.05 0.03 5 O

-+ B JigkT i1 Benthosema pterotum 0 0.03 5
“W” M EESERNE N, “No” Z2ixf 5 BRENES, “O7BKME, “A”BEM  “W%” means weight percentage of

species in the fish; “N% ” means individual percentage of species in the fish; “ O” warm water temperature species, “ A” temperate warm water

©)

temperature species
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Fig. 2 Distribution of fish richness off the Oujiang estuary

2.3 @ERZHERTES

6 A4 9 AR Kk, EEZAEERRE (H')E5 51 2.08(0.67 ~2.89) f12.22(0.53 ~3.33) , &
BH(H45101.51(0.29 ~2.59) F12.12(0.58 ~3.36) , 6 A F9 ApEE HEXH K215, B H'H
FH5% 1. 82,

W 3 fis, 55 RASEFEES R M (1 ~7 ) A (8 ~ 19 3 ) /KR LS 85 R AR MBS, TE
H' B8R Y XSRS T 5 W05 22 8] R AR X B /N g K 38, ZE R, 6 3 43 WA T B YIRS i 5 55,9 A i T
B AR 6 Sy, MRS HESRAPRR,6 A6y H B 1 XIAEA Tmes RIgH 1 13 S5,
TE9 AL TIEE RSB 4 S,

RELYL FRE B /K SRS MUK 38 HY A8 U - S /K38 H (B , By BESMIK B8 HEHARAE , SMIK 3 H' (B %
Rk S AR B ERERMHEES, 6,6 A4, RILEK 23 SRR H{E0.79, BEUE BN 31.59 x
10° ind. /km’® , T ZR B &R 1 20 F1 26 23 B3 H' (B 4y 712 0.29 H10. 54, {H B BE 4y 55536 72. 73 x 10°
ind. /km® F157.35 x 10° ind. /km® , 3 U7 R EE B Z BT AREK, J2 R 4 K 250k 3 B dhi £, 3
AN I A R 0 BE A B2 27. 63 ind. /km® [70. 10 ind. /km® f1 53. 64 ind. /km’, [F@FE,9 A, ZRILERH 23
SyhEE H HIT 1. 18, BEUEE R 39. 66 x 10° ind. /km® , A B HF A 26 53 H {62 0. 58, (R EH B thik
36.00 x 10° ind. /km® , 3X 2 ANUELEREE BEZ BT AR, J& RN 4 K 2 5 gk o e sk fa, R 54510 32. 58
ind. /km® #133.90 ind. /km’,

R HESRHEE MEE IESERFEYEAMRKR, BIEGESH4 H =2.25 -0.00002N
(R=-0.60,p=0.00)F1 H =2.39 -0.00116W(R = -0.32,p=0.03),

2.4 KX FEC Z A1 B e

KRG EBEE AR (p >0.05) (HREKE 11 ~20m B B IMFPREER L (R 2) . HEKREZH
PERIE A AR AR S, it 2, /KRR, 2R SRR AR o KRB IR B A M B B A1
3 itig
3.1 BRILH A HEERHE

BRYLHEEFEEFEMA —ENETRM(E 2) . JEFRRFAE L KR, FEILH, K2 HFP 2507 6 A
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Fig. 3 Distribution of fish diversity (H') off the Oujiang estuary

*2 FEKREBELFEENZN
Table 2 Fish richness in different water depth off the Oujiang Estuary

A £ Month <10m (depth) 11 ~20m (depth) 21 ~30m ( depth)
6 H June 29 39 23
9 H September 30 30 11
MK Total species 41 63 34

#3 FEKREESHERB(H)HEL
Table 3 Diversity of fishes in different water depth off the Oujiang Estuary

<10m (depth) 11 ~20m (depth)

21 ~30m (depth)

H 43 Month

i (H') BE(H') Hi (H') BE(H') i (H') BE(H')
6 H June 2.13 1.56 2.05 1.55 2.07 1.01
9 H September 2.52 2.47 2.19 2.05 0.53 0.58
- Mean 2.33 2.02 2.12 1.8 1.3 0.8

H & (H') means weight (H') ; EE¥{(H') means individuals (H’)

L6 A 9 Af @RI SHMESARHIE, RE 9 A H{EEER T 6 A4, [H5F 01 i/ B ki

AR R (B 3) « — 2 SRR B R /K R A 7E B 2 18], BRZER Sk &5 (58

W5 RIS MENSZ

(B B LA K 3885 —REAE R T, S RSN K S8R HY ELZE 0 8K T 15 B 2 A0 5 AL I 7K 3o
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KR YL O F SRS B Z R RHIE S HUTE , /K S8 BB R R AR S Fh , Fh 280 BRI AP E B SF N ER R R A
FEUIMERR
3.2 RRYLO BN KRR R R

FERRYLE KR 11 ~20m Z[RIHIL T 63 F (3K 2) , A TAEF B —3L4 1B 64 Ff,11 ~20m Z[AIKIRIE
TR K B 5 B AR KR, T LUA S 28 K B MRS AR TG A 5 05 JA BRI K 3. % 05 22 18] Vg IS b TE 244k
(M A, AESE) R ZHL (VIR RIS ) FUK AR SRR, ZW, EARE) W4 TAR
R AETEER B RS AREA S EHME ., FRYLIL O oMK S 1554 (E 1), Z2A6EKEF 4 #
KR THEAKBHERZ —,

BEYL A AN K A E AR EE BRI, ZHERBR. XPA B M SILH B AR — b
S, Be/INK IR T FE £ 38 A B 3, (BT T B R 5 R R R AR TE TE R AN K R Y R LTI,
REVL AW E B ARAFTE 6 A hE i, 7 9 Aok, HRImiFEE v A, 78 HEBRRKE
(E2), 6 Aty hs—RRFMEaM@a(ER2) 9 Ak, RIETEZR .9 Ah, kR EAERIT
#1123 5 5 B REY 82% , ARFEHRAY 26 515 94% DA Lo BT BEEAER—I A R AR 4R ¥4,
FEAR T AR (H' ) H. BRI, R — R R IR SBOMUK S AR 2R (H) HBR P FE R A,
FRBA UGB IR E R A .

MREER, ARNEEEESEEFEESZSHEH ) E2 0K (R 3) . TEMAKESEF T a2m
RIS, 10,6 A EE NS —LEF, R 9 HMZRILFEA B, #HENZR 6 A mIESNT K
T BE R A (R 1) ,9 A 4y LR 23 FFRR VL F 98 358 1) 88 R 7K 3 ik 5 i A8 4 138, = 2 P 4 Il i iy 7
FERA M INBEE Y Bz KB AR ERR. X—ARERKIL AW AT AR, B4 fF/NE Ak
FAE AN LA RT 0SS o AN TE R B SNEKAR A B T AR, I, ZE RGN fa 4h B BT
B MUK Y KRR B o BRYT CIAMIUK IR Z Bt B B R, 76 6 A 1y L2 el 4h IAA B, T 4 A
PRAEAEAE S AP FE R IR, X R R YL DMK IS fa 28 B RS AR AR (R 3 MBI 3) WEBIER . &
9 A FE BB AR, A2 NMAERH BN AYS, SBECRILIEESMIK S AXERES
FEPERR (3R 3 FIEI 3)

3.3 SRS MRIKICE R

B PRV R B 5 AR RS H AR 13, B AR IR AR, B AN 2 BRYLAR I T Y5 I 208, B R EMN
REHUALHIL NG o B a0 MK —ANE KRB R KK B %K B A8 SR 5 R, S
HERKHXIBES.

FERRIL R, AREE A Ok B 6 BRI A R IR £R7K ; RIUA Rk B WiTLHT IS R G K PE 3R >k B R
LK RTE . FAER RN IR KR 6 ~8 H BB, 9 ~ 11 A4A BRI R
BRYLARYE E,6 AMIITARLEE AT 9 AH™ . 6 A4, BITARRMNE BB RS EE0E, It S Rz
6], B3 T R R R KIRBHEY, &8 BE U LAE AJGER S 8, R 7E R VLAL O AME —A B R Wik KK, X
BRI E D, SR (H ) EBAR(E 2 F13) EE . 7ERH/KIR, & IEBRR AT LA AL H4h,
T BGRFRYLRE D AMaFh 2R 2, SRR (H) EER XIS (B 2 F13) o 9 AR, BRI iR K #1555,
REVLAL D32 3 T AMNG K, FS B v (H' ) Bt 6 A A TR (& 2 f13) . ZErRHK
B, FhRBORM AR (') BB XA, W i & B i E A Frslss 51

BRYLAE T A2 284k, BRYL RS H AL O iRk #2257, & BRI E T 1927528 A0 2 52 ma BT 1 g5l
KRB REED T FEKCHER,

3.4 RRYLF A ZEIAEEIE N AR

HRIL O A L7 @28 4 SR R, BR VL O 28 DL G B K RO 3, AMEREFMIRAE R L, an,

Bk 40 i, BRIRFPAY 21 B, 35 ol 2:1, R RIVERE b ME R FEMREF, bk aE R A
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BEKFH (K 1) o MEKITO, RERMIBUABKR b £ (BREE b, EEA aA A RBIRA G

METAIL,6 Ao BT 50 #,9 AMHBLT 39 . He 6 AMmm9 AfE HiBleg 25 #, 06 A%
29 AMFETERERN60.94% . H—HoHrR 1, N6 AME 9 Ay, ARKBRAKMEL 6 AR T 10
i, BEEAR OB T 2 Flo MHELZT  BRK AR BB B, X R AT T 3R 2 5 ¥ IR WAE 9 A A Prisid 1
Ghitlto BRVRE SIS , —LERPR T th 1) SN GOK OB Ay, X AT BB 9 A MBI T 6 A E=
JEH

References ;

[ 1] Fishery Bureau of Ministry of Agriculture. Investigation and division of fisheries resource of the East China Sea. Shanghai; East China Normal
University Press, 1987. 450 —637.

[2] LiJS,LiSF, DingFY, et al. Analysis on annual change of fish diversity in Yangtze estuary offshore water area. Journal of Fishery Sciences of
China, 2007, 14(4) : 637 —643.

[ 3] DingFY, ChengJ H. Relationships between the dynamics of water masses and the effects of the summer fishing moratorium in the East China and
Yellow Sea. Acta Ecologica Sinica, 2007, 29(6) : 2342 —2348.1.

[4] LiSF, ChengJ H, Yan L P. Spatial structures of fish communities on the continental shelf of the East China Sea. Acta Ecologica Sinica, 2007,
29(11): 4337 —4386.

[5] XuZL, GuXG; Wang Y L, et al. Ecological eigenvalue analyses of plankton of red tides occurred in Xiangshan sound, Zhejiang. Marine Science
Bulletin, 1992, 11(5) : 46 —53.

[6] YangJY, Gao A G, Ning X R, et al. Characteristics on macrofauna and the responses on aquiculture in Yueqing Bay. Acta Ecologica Sinica,
2007, 27(1) : 34 —41.

[7] QiuY S. Ordinations of fish communities in the inshore waters of Guangdong Province. Acta Ecologica Sinica, 1996, 16(6) : 576 —583. .

[ 8] LiYZ, Chen G B, Sun D R. Analysis of the composition of fishes in the Pearl River estuarine waters. Journal of Fishery Sciences of China, 2000,
24(4): 312 —317.

[9] LiYZ, Chen P M. Quantitative distribution of fish resources in main coral reef waters of Nansha Islands. Journal of Fishery Sciences of China,
2004, 28(6) : 651 —656.

[10] Walsh W J. Stability of a coral reef fish community following a catastrophic storm. Coral Reefs, 1983, 2: 49 —63.

[11] Cyrus D P, Blaber S J M. The influence of turbidity on juvenile marine fishes in estuaries. Part 1. Field studies a Lake St. Lucia on the
southeastern coast of Africa. J. Exp. Mar. Biol. Ecol. , 1987, 109.53 —70.

[12] Pombo L, Rebelo J E, Elliott M. The structure, diversity and somatic production of the fish community in an estuarine coastal lagoon, Ria de
Aveiro (Portugal). Hydrobiologia, 2007, 587 : 253 —268.

[13] McBride R S, Conover D O. Recruitment of young-of-the-year bluefish Pomatomus saltatrix to the New York Bight: variation in abundance and
growth of spring- and summer-spawned cohorts. Mar. Ecol. Prog. Ser., 1991, 78 205 —216.

[14] Bradstock M, Gordon D. Coral-like bryozoan growths in Tasman Bay, and their protection to conserve commercial fish stocks. New Zealand Jouranl
of Marine and Freshwater Research, 1983, 17 159 —163.

[15] Yellow Sea Fisheries Research Institute. Investigation handbook of marine fisheries resource. Shanghai: Shanghai Science and Technology
Press, 1981.

[16] Jin XS, DengJ Y. Variations in community structure of fishery resources and biodiversity in the Laizhou Bay, Shandong. Biodiversity Science,
2000, 8(1): 65 —72.

[17] Xu Z L, Lin M. Causal analysis on diversity medusa in the East China Sea. Biodiversity Science, 2006, 14(6) : 508 —516.

[18] Christensen R. Analysis of variance, design and regression; applied statistical methods, New York; Chapman and Hall, 1996. 75 —98.

[19] ZhengY ], Chen X Z, Chen J H, et al. The Biological Resources and Environment in Continental Shelf of the East China Sea. Shanghai; Shanghai
Science and Technology Press, 2003. 286 —741.

[20] Ni Y, Wu H L. Fish of Jiangsu Province. Beijing: China Agriculture Press, 2006. 74 — 86

[21] Blaber SJ M, Blaber T G. Factors affecting the distribution of juvenile estuarine and inshore fish. J. Fish Biol. ,1980, 17, 143 —162.

[22] hu Y K. Formation and filling up of Oujiang river estuary in Zhejing Province. Acta Geographica Sinica, 1993, 48(3) : 254 —261.

[23] Yao YM, ChenJ Y, Chen Y P. The relationship between current and topography in Wenzhou Bay. Journal of East China Normal University
(Natural Science) , 1998, 23(2) : 61 —68.

[24] GuJQ, Shi N. Climatic variation of rainfall and wet days in Zhejiang. Quarterly Journal of Applied Meteorology, 2002, 13(3) ; 322 —329.

http ://www. ecologica. cn



5956 B Ox ¥ R 28 %

[25] Mao Z C, Shen H T. Comparative study of turbidity maximum in the Changjiang and Oujiang Estuaries. Marine Science Bulletin, 2001, 20(3) :
8 —14.

S E 3k

[ 1] Al R. REXHELIRREAMXR. b SRR R, 1987, 450 ~637.

(2] Zsdie, X%, TG, % RICOEEERSHEEREREL. B EKS R, 2007, 14(4) : 637 ~643.

[3] Tigrm, BE¥. R, BEKBSHESEFREPRERRR. £, 2007, 29(6) : 2342 ~2348.

(4] ZXk, Bk, R RIGREZRAIEE N2 EEH. £BFM, 2007, 29(11) 4377 ~4386

(51 #IkAL, BUBR, £z, % RINEREIFIFEYAESRER T, BHGER, 1992, 11(5): 46 ~53.

[6] HRE, MBRMR, T, % R RERNE YRS RHE IO FRE IR R A2, 2007, 27(1) : 34 ~41.
(7] BOKR. ARURHEEREEIERT. £E5%M, 1996, 16(6) :576 ~583.

(8] Zukik, BREE, M. ZRITOARERIHT. K724, 2000, 24(4) : 312 ~317.

(9] Zkik, BRAK. FEUOHESE SIS ARG, K240, 2004, 28(6) : 651 ~656.

(15] B BIFERT. WK SRR TN L. E¥RS i t, 1981.

(16] @A, XBFME. MU FEURRER SR SRR L. A ZAEYE:, 2000, 8(1) 65 ~72

(17]  BRIRAL, MO, KRR BRI TRAHE. A2, 2006, 14(6) : 508 ~516.

[19] XRuH, BREL, B, 5. REREREYYIR SR, Bf. BRI L, 2003. 286 ~741.

[20] B, WA LoMAAEE. duat: PERI SR, 2006. 74 ~86.

(22] BlKBE. BRVLESA S SRR S e SO . B4R, 1993, 48(3) : 254 ~261.

(23] BERYI, PRER, BAF. BMERREISHIBIRR. LRITERZ M ARBEER) ) , 1998, 23(2) : 61 ~68.
(23] JBURHR, HERE. 40 FHTVLAT MK U H IURAS L. B FIAIRSA, 2002, 13(3) : 322 ~329.

[(25] FKE, VCMUE. KITI O SRV O R APE M Y FLEERT ST, MRl i, 2001, 20(3) : 8 ~14.

http ://www. ecologica. cn



	12b50.pdf
	12b51.pdf
	12b52.pdf
	12b53.pdf
	12b54.pdf
	12b55.pdf
	12b56.pdf
	12b57.pdf
	12b58.pdf

