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Abstract: In order to explore the influence of phytoplankton community structure in the ecological farming crab pond, we collected
phytoplankton from the crab ponds and the source of water from April to October 2013 in Maogang Town, Songjiang District,
Shanghai. The phytoplankton species composition, density, biomass and biodiversity were analyzed. 11 dominant species of all 105
phytoplankton species were detected, finding that the B, D, J, Ly, X1, W, X2, S1, MP were the common species in the eco-
logical farming crab ponds. Average density of the biological pond phytoplankton was 282.58x10* cells/L, the average biomass was

1.59 mg/L, and the range of Shannon-Wiener diversity index was 2.11 to 3.09. Average density of the phytoplankton biomass from
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the water source samples was 175.13%10* cells/L, the average biomass was 0.99 mg/L, and the range of Shannon-Wiener diversity
index changed from 1.70 to 2.79. Average density of phytoplankton in crab pool was significantly higher than that in the river water
during two periods from May 14 to June 14 and from July 29 to Aug. 29. The average crab pool phytoplankton biomass was signifi-
cantly higher than that in the source of water at days of May 30, June 14, and from July 29 to Aug. 29. Phytoplankton Shannon-
Wiener diversity was significantly higher than that in the source of water in periods from May 14 to June 14 and from Aug. 14 to
Sept.15. In summary, the crab pond phytoplankton species, density, biomass and biodiversity with much stable community were
higher than those in the source of water.
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1.1 LI Hh R

SR LT AT XIS B = WK PR FR A AN R SR Y (30°57710°N, 121°8'38"E) #47 , FRAE i i A T8¢
VL b IX 35 FH K R B VLK.
1.2 LI HH#

SEK I BOK T A VR IR S B L. R FRFE I O 8 S S AR HEA T SRR, 3 LG b
XN 8000 m” AR HEAL ML
1.3 LWt
1.3.1 M4 T8 ARSI MR I | B K2 1.5 m, R LG 123, WS 3H K O . s Rg AL, 4
AR (6 HRT) 2 IR IX (80% ) FIETFRIX (20% ). 37 X T B AR B ( Elodea nuttallii) , FPE X
FHEAPRFE 2R3 (Hydrilla verticillata ) | AP AR 388 T8 B ( Vallisneria natans ), 7K B e T RS ) 76 W 3% T
TR 60% 7275,
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1.3.2 #EF LS #EHE 2012 4F 12 A B8 Ries LliE  RAVEA K (1125 kg/hm®) K (225 kg/hm®) FIZE
HI(300 kg/hm® ) 7E7KIR 1.0 m £ FIHERE I, — RIGHET oK, 3547 VR NG b I

IKEEFIA . 1 A A At B A SR i, TR AR N 2 TR AR Y 30% 2247, AK AL I AE 30~ 40 em. 3 A4 Fb
R R (7.5 kg/hm® ), K OZEEHIAE 40~50 em. 4 A AR FVIZE 50 BT R A AR I 2 3, A 1 AR 40%
ZiAi  IKBEAEHITE 50~ 60 em. FhEit K AR HIEH HK B2 10 cm.

133 WA 3 A LAIHcAg S 100 ~ 160 H/kg 1418 (9000 H/hm? ). 4 HIHE 38 (7500 ke/
hm®). 4 A B BEE N 0.50~0.75 kg/ & (30 FE/hm®) 8~ 0.4~0.5 kg/JE (15 B/hm®) |, 5 f £ 5 i
I R 5T 4R I KA. 6 A FAIEAR K 2.0 em BT ( Odontobutis obscurus) 3000 B/hm*. 7 A k
ABORAAL 2.0 em BT EF 22.5 kg/hm®.

1.4 RESTHE

L4.1 8% SC8F 2013 4F 4— 10 A 347, B RAE 2 W, SREERT A 8.:30— 11.:00. HeR4E 3 Al i
KRR BT I 4 A SRR A K TR 3 SRR . B SR AR T 1k 1 BRI I VA AR A R A L 5 4%
Br) AT PRI 0 S5 S (P ERROK I R G AR R .

PN 2 KR (WT) (pH {E, R4 1000 ml K, B 50 56 % J5 2 R4 (DO) LAV (TN) (B A
(NH}-N) EREZS A (NOS-N) AL (NOS-N) LBk (TP) AR &R (POY-P) V. DO W JEE A WT 5% 38
[ YSI 550A #40M5E , pH {HR A PHSJ-3F BISCH0 S pH THER B THIN 2 , Fo b HE FRAR AR KRR 7K ] 43
By P,

1.4.2 BB 5 58 EYEREMFEECR T Shannon-Wiener ZFEVEFEE (H') | R FNFP 2 b AR BD
R SIPER CE BRI BT S5 B e R B AR E M, HO T R AU

H ==X (n/N) - logy(n,/N) | (1
SR, R RGN, N S A R AR, R Y AR
Y=(n/N) - f. (2)

P SONE R BURR  V>0.02 SR

KT SPSS 18.0 AL EATEAR G T3, VB IR AR b S5 /K PR R T WAL - 2 B B S AR W B RIE )
AR B LU SR T R 3R 5 22407 ( One-way ANOVA) .

TR YD RERE 2 1 5 SRR R F 19 RDA 43#71R Fl CANOCO 4.5 144

2 BZREHM

2.1 MBSt A KR KR B L IR
Rl A AR E) (GB 11607 ) 1 Hb 3 7K 5 455 5 i 2% 1 T SRR AN K K B9 FRAL FE AR
FRUEY (GB 3838—2002) fi4 T 2 47,2013 4E 4— 10 Ay  Tab.1 Physicochemical parameters in crab

SN T EAT POY-P TP 1 pH B B, /K IR 1 2 M 4 ponds and water source

Febrh TN, [FIBS 7K IR 7K DO e B JE I T ol K S bm ) Fl - 845 T K
(HFK BT RATHE) . SRR FE T NOSNWE oy o 133220 11173237
TRZAR TR, LT 88 F2 581 NO,-N YR 2 AR N R po/(mg/L) 4.83~9.00  2.60~7.47
K IR S H 0 B s S ST T R R . TSR pH 8.29~9.92  7.42~8.46
NO;-N WAL 5 NOS-N 28 LA, A FRFE X TN/ (mg/L) 0.82~3.12  2.22~5.34

9 8 9 7 M 2K UL A, 2K U NOS N W JEE — AR % Eg{*ymﬁ’ S

(ERERKCP. FEAETARAE NHLN IR B Tk, 6 (0 O 0T

29 HZJG, B NH;-N ¥k BEBOK IR, ZE38 =50 ], TP/ (me/L) 0.24~0.57 0.10~0.63

AU PO -P YR BE Y = TKIRAL, (HAE 6 A 29 H,/KIE PO -P/(mg/L) 0.12~0.40  0.02~0.48

PO} -P W& OB R (3R 1) .

2.2 EFEM S KIEEREDNI AR SEEH
2013 4 4— 10 H 7E LA VL0 Hb DX )8 A= 2557 B b N 7K I e 8 1 TR ITEATL) 8 171 48 J8 105 A, H:
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SR IR R R 2,y 45 Rl HUCOHRESETT, O 23 b BREET] 15 Fls WEETT O Fb O] 6 A BREETT 5
Folrs A BE T DRI BEHEN T4 | P, SE TR sE AR R YR T 8 5 A R VR VR AL R I T DL SIS T A A
RIS E WAL 80 Ff, WL Wik iy T K IEVF U AR (63 i)

TAJ A 2S5 B Tt VR WE AR ) O R 11 Bl 43 ) S G ik S5 ( Cryptomonas erosa) | /N #E ( Phormidium
tenus) | 5 K - 31 3 ( Merismopedia glauca ) . 2R J& ¥ Bt # ( Chroomonas acuta ) . ]~ %k /N ¥R ¥ ( Cyclotella
bodanica) AT FT 3 ( Synedra acus) |54 INFFIE # ( Navicula exigua ) | /NBR # ( Chlorella vulgaris ) | BRAK P
( Chamydomonas globosa) 5 ¥ (Actinastrum hantzschii ) F14E 22 3 ( Ulothrix flaccidum ) . AR 45 DI RERE 43 IS N
L TR Y O AR A T I RE SRR 3, 2 R 9 AN TIREZEHE, O BUD LT (L, X1 W, X2 MP #iI S1
(R 2). KBIFWALDIEH T 6 T, 73550 R /B /INEREE BRRF- 91 T 2/ NEREE | DO R IESE ( Scenedesmus
quadricauda) FE/NHEE, 75 J% T S1.X1 L, \B.J Fl MP DIBREISHE. FRFH -5 7K U5 10 V2 Te A ) O S5 b 2
KECHAIR] , T2 58 W AR P A AR T KR (B AR DL AR AR S A DR 3B 2 v T SR A .

2 2 T FRFE I RK IR e AR O SR Dl e 43 2

Tab.2 Functional groups of phytoplankton in crab ponds and water source

iy AUERR(R) A= BERRAE
B I /NREE Cyclotella bodanica rhE R /N AR B R R R KK AR T4y
JZHL
D 5T Synedra acus | 32T 3 Nitzschia acicularis AL AAE P B el R A K K AR
J LR Actinastrum sp. \MFBE Scenedesmus sp. \BEEEWE Pediastrum sp. . TRA R HIRRAOK A

25 L3 Coelastrum sp.
Lo W24 Merismopedia sp. .2 W B Peridinium sp. {OEREE Chroococcus sp. | iitE, FE TR E A IR KPR
BoK BRI
X1 JNEREE Chlorella vulgaris | W INEAEL B Mon oraphidium minutum ,£f dids EEFRARIEEE SRR K KA

Ankistrodesmus sp.
W KB Chamydomonas sp. FREEWE Oscillatoria chlorina LT B K A=A i ey = & BTl i
it %
X2 B Chroomonas sp. JHERACEE Chamydomonas microspheraerella . T R R 3 v R SR R TR K K A4
&35 Cryptomonas sp.
MP FHEH Navicula sp. JEEZ2 3 Ulothrix sp.

S1 JiE % Phormidium sp. R Y Dactylococcopsis sp.

ZHZ ISR MK
B W BRI A K A

2.3 g FE M SKIEZREYNFEHRE

AT S W TR A ) B AR ARG B R 193.15% 10 ~394.03% 10" cells/L, 1445 8y 282.58x 10" cells/L;
JK BT IEAE M 25 B AR AL T B K 103.73x10% ~262.71x10* cells/L, SEX B H 175.13x10* cells/L. T/ #5558t
K YR I WA A T 350 %% A SIC B0 0 AT 357 2 B2 1 TH )5 T R A A8 fh R 34, Y 48 3 b 1 o i A ) T 350 %8 3 v
TR 1a).

AT SR BRI T U AL ) T X B A SR A B ) S IO TR ) AR A R B AR 6 H 14 B YR (H H R
7 H 29 H,4 A 14 B IHIURARSE. KRR Y -3 % 2 S nl W h e 6 A 29 H , AE N
TR 4 A 14 H . W BEFRTE M Ay - 2% 5T 5 H14 H—6 H 14 Hf7 A 29 H—8 H 29 H 57K
P22 5 82 (P<0.05).

2.4 AEFEMSKEZHRENH FHENE

TR SR A PR AE ) AR ) AL S R 1.05~2.38 mg/L, P4 W5 1.59 mg/L; K UF R AR A4 1)
LI H 0.52~1.55 mg/L, FALE ) HE K 0.99 mey/ L. 7 5% 35 5l i 75 52 46 301 1] 12 552 390 0L Ueg 780 70 A i 3
IKUE TR AT ) V- 359 £ g 2 B B DA TR A A e B Y M8 S 4 Tt PR VAT ) 35 AR W it s TOK TR (R 1)

T SETE M PR A ) B AR M ERTE 6 A 14 H WIS BIAE7 A 20 B, S EHAE 4 H 14
H. KRR Y 3 L Y R A 6 14 H B EHIAE 4 7 14 H. W8 SR 7 WA 2 T34 4 9
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BAMTSH30H 614 HBH7 A2 H—8 A 29 H5/KFEZERRE(P<0.05).
2.5 AR SR It S5 UK R AR T 0 S AR L

T FEHE WL TR IR Y Shannon-Wiener Z2AEMEFE S ALTE RN 2.11 ~3.09, KIFIF ALY Shannon-Wiener
RSB AEFY 1.70~2.79. W AEFR 5 1t 5 /K IR PR UIFAE Y Shannon-Wiener £ %) 2 HEPEFE R 256
THE T RERZS AL e, A% 55 58 7 WeAE ) Shannon-Wiener 25 ) ZREHEHE B0 T/KIE (K 1c).

T[S SR B PRI AE ) Shannon-Wiener A W) 2R HOESEE EFF,7 A 14 HIRBWEE G 218 TR K
TR UFAEY) Shannon-Wiener A=) AL MEFE B S T BE S0 M — 300, BAE 7 A 14 H Ik 3 0 (H. To) 5% 57 4 o P2 i
Hi%¥) Shannon-Wiener ZFEMEFEE M T5 A 14 H—6 A 14 HAM8 A 14 H—9 A 15 H 5K ERFBE (P<
0.05).
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Fig.1 Variation of the average density (a), average biomass (b) and Shannon-Wiener diversity index (c)

of phytoplankton in crab ponds and water source
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2.6 MM 5K IR IZEE Y T 8L EE £ B SR E T RDA 4547

T 3k X PR AR P D BE R T R RO 22 AT (DCA) |, R IRHERE R 1.550 , T3ty S B RERE VR 43 A1
TP R AMEASRY SO Y DI R R BRI O AN IREE I IEAT TUA AT HT (RDA) (1l 2) . il 1 FIh 2 A4
FEAE 4518 0.417 F10.158. HiF 2 ASFR5E H 5 Wy Rl 2 18] (19 AH 5 R 505518 0.958 F10.966 , LA BT 1
Fh 3158 238 435053 518 55.10% F 75.90% .

RDA K FFahgERE SI MP J X1 .B B4 5 DO I NO,-N ¥ (55l 1 AAAE R B9 0.69 F10.71,
Sl 2 A OC R BT R 0.26 F10.04) 2 IEAHDC. DIRERE D X2 Lo M= 5 TN NH;-N A1 NO;-N ¥ (5
1 AAHSE R IN 0.17,0.7 F110.49, Skl 2 AR B -0.02 ,-0.48 F1-0.42) 2 IEAH K. Thfg
Wo 35 TP .pH \WT H1 PO} -P ¥ & (5%l 1 AAHIC R %5318 -0.56 .- 0.57 .- 0.74 F1-0.73, 5%l 2 i
FHOERESM 74 0.14 .0.10 . -0.07 1 0.01) 2 FAHX.

0.8

st
MP
LA
S0
a4
AL, DO
o _
& | POJ-P. WG s
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0.6 NOsN NHiN
1.0 1.0

4
P 2 T IR AR b P i A M D RE R S BT N 1 RDA 2347

Fig.2 Redundancy analysis of functional groups of phytoplankton in crab ponds and environmental factors

3 itig
3.1 B A A TR S KRR I Y Th B ZERFAF T

TR IR PRV 45 P T 0 A2 /K PR BT R P (S A R R A G R R A 000 RO U I 7 Ui A ) o
KEETTMRE, DR L REERRE FRRZ AR PR, BTGB R 285 F 8 b
et IR B HS IR XA OB A R B S IR R S M R R R PR B N
B RKRIRA Ot B Bl AR B AR A B R, R R R

VA & TR, I AR S SR M TR U DL SR 11 Bl ) T 9 AN ThREERE RS Fh B D BERE RN S 4
T T KR, AR S FRFE M R ST RERFSHE R 2RO 38 & 75 8 B F2 BUK IR A AR 28 2 bl T 8 A A8 35 4
bR TARDRL B oK 40, Kt SN 2 0 e AT, T 3K S e TR IR A D R SRR A 4T A
R KA 5 KO PE 1. 2 R, K 4 Th BB 5 NH,-N NO,-N \NO;-N FI TN 4575 F74h
T RIEAE, SRR BEA S L T I 1975 72K
3.2 MEESFEBIKEZRENIEBREBERBERFZEAMNXE

TR PRI R A S [ B B R, %o R 2 MO it ok U, el A B A T 18 ~25°C 2 ) Jf:
BB AT E RGBT IR LT 10°C, PRI AT S B3 2 £5 1. 75 KA 31 A=
BFRFH M AT EIKIR Y 18.91°C IR EERAR , B 1 IR 22 AR T 51 Bk 715 3K, HLK BRI 1 o A 380 b 37
o AEZSAUN S R TF B ThREZS R de AR KO FRAT L 2. 4 RDA AT/ ) B DIREZEHE 5K IR
S, BB KR TR, B DIAEREERBUR /0. it B D) BBt 2 K JR 0 O SR 3 15 1 ok sk g A
FEFH K B85 7K IR R B,
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M5 A 14 HE 9 F 15 H AR A: SR H MK IRE R R 23.8~32.2°C , FH/KIRIEH] 27.1°C. fEiX B}
W BRI R SR 0, JF BRGS0, AR W B R B T 3k 3 SR 301 ) A 0 (RN IR W (L. B IIAELH)
F14 b 21 R 25 185 1425 A A 345 A S0 s TR 9 000 ) 2 SR R — K. g o I v T R | 2

HE YISO KR 35 W] B AR, BLSRAE S 0100 8 05 Sl R ke b VR R 5 3, th R B0 K
T B BE BRI, K R OGRS . X R M4 R T S1 THREZSHENY &R, B S1 D REZE 26 A SR 5 AT
St E K AR B PR, BT IS R B LA B KK A B 2200 0 B IR B ST T RE ST 411
FEOL . MR HYZKIRLL ST MP DI REZEHE A IF AR ) LIRS 32 B A LU, W58 oK AR AR 10 % BE L TR i
A= B RPN T SRTE I (R AR AL SR B DL 3B R TR Fi M. 28 RDA 435 i, S1 . MP )
REZSHE Y DO W52 TEAH G, /KA W 25 M /K A P s e 0 9 06 5 VE T, AT SE IR K A4 DO 2.

RO E R R U A KT R SR e B Y| Bl T A K R S I b, 15 W R R 5%
TH RN 17 SRR K AR B R R B, 6 A JT AR 30 VR Vg Ak ok i £, AR M A B R Bk ik, 8 AP 25,
T HG e B AR GE R ST R AR AR R I BE RS 0. R A, O AR e R AR L S R T =
FET, KRR BT L KIRTR IR B 5 8 SR R W B A B 3 IR M &R TR A IR AE R
BRI E SRR A EBERAE Y RS MK IR SR T R PRI S S AR R R R
AR BB ) WK AR R ER T, e T R R SO B T A R ) T AE SRR L Bk ZE T AL
St E PR, RS AR T T T 1 RO B SR A — B B KR IR B e, K iR 2
MG N B FREAEAKAR P ALY IRRKIR R E R A X B Rk, B 3B A BRI E 3 hE
AT LS F AR F788 700 2 904 B0 8 i b, DL FR St A AR SR AN Y Lo DO RE SR oA T S e 3
Tt LK TRK R B AL BV B, R TR AR A R AR B L T A T S 1 R IR ) T 34 4 R 4 A Yy
SR KR, TR A B LR ST A A AR BT B P R I E M AR &2, KUK T TR
N S5 S R AR A 36 T KRR Y FF /K IR A BT, K A=A 00 5% 5 RN PR S e 0 A g AR T 9 it 0l
JKUEK AR NH;-N NOZ-N Fl NO,-N Ve i w2 FFRGE M, X1\ L, | J 5535 N T & 35 77 KA (0 2 Wi AE 4 D) g 2 7
K B8, BRI BTENRESSTE. X 5 RDA 43#TH NH;-N NO;-N Hil NO,-N SE3 855 A7 5 X1 L, .J 2GR
F 2 IEA A — B

T WA ) R R AR S L B AR 2 AR 5E (R e B A 2s 7] 28 G VE R 45 2R, 5K R v 4%
AN & VM A Z R ERS BB S L5 A S W Pl = M AN A M 8 A SR K AN A 4 A, —
MR AR AT R K R | A2 75 YRR BERR AR T . A AR A b TP T A 0 A ) 22 e O SRR R 7 Tk
U5, LA A 2 FR A 1 A S IR B AR T/K I {H Shannon-Wiener ZFEHEFE R H' >3 N4 IS0, H'TE 1~3
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