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Successbn of phytoplankton community in exalted shrinp ponds during culture process
ZHANG Ywbin', GONG Yu-yan', CHEN Changping, ZHANG Caixue, UN Xneli (‘Mo
nitoring Cen ter for M arine R esource and Environm ent Guangdong O cean Unwersity, Zhanjiang
524088 Guangdong China * School of Life Sciences X ian en Unwersit, X iamen 361003 F u-
Jian, China ). Chinese Journal of E cology, 2009 28( 12): 2532-2540Q

Abstract An investgatbn was made on the succession of phytoplankton canmunity and the
man physral and chen tal factors ofwater body in exalted shrmp ponds in Beiliao and Anli vit
lages of Donghai Island Zhan jiang during culiure process with the nfluence of the succession
on the culture process analyzed. A total of 140 species of phytoplank ton belonging to 76 genera
and 7 phylawere dentified The dan inant species n the wo pondsw ith nomal shrinp goowth n
Beiliao village were Gyrad inwum @ irale Platymonas ellptica, Thalassiosira sp 2 Ganphopha-
eria lacustris var conpacta, Gymnodinwm sp 1, Qocystis sp, M icrocystis sp, Scrppsiella tro-
choidea, Chroocwccus sp, and Chroanonas acuta, while those in the wo ponds w ith shrmp dis-
ease occurrence in he process of culure n Anlivillage wereM icrocy stis aeruginoss, Gyrosgma
tenu issmum, Amphora coffeaeform is Phom dium tenue Anabaena circinlis Synechocydtis aque-
tilis Chlanydanonas sp. 2 Chroanonas acuta, and Gyrodinium spirale. The phytoplankton
species includ ng dan nant ones weremore abundant and canplex in nomalponds han n dis-
ease-affected ponds In nom al ponds the dan nant species succeeded rapidly and altemated n
phyla while in disease-affected ponds only B acillariophy ta speciesw ere rep heed by Cyanophyta
species durng the succession The phytop lankton cell density increased durng the culure
process i nomal ponds but decreased after a tanporaty increase at early culture stage n dis-
ease-affected ponds No significant relationsh ps were observed beween the phytoplankion cell
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density and the main physical and chem ical factors n the ponds durng culiure process The d+

versity and evenness of phytoplank ton species were higher in the nom al ponds n Beiliao than n

the disease-affected ponds n Anli while the dan nance degree of species was in reverse The
m ild variability ofwater body’ s physical and chemical factors as well as the high diversity and
evenness but low dan inance degree of phytoplankton species played mportant roles in keeping
aquatic environment steady and healthy during the culture process n exalted shrmp pond

Key words exalied shrinp pond phy top lank tory

, 2003) ,
( , 2002 ;
2004) (A bnso-Rodriguez
& PdezOsuna 2003 , 2006 Cremen et al ,
2007) ,
1
1.1
( Litopenaeus wvannamei
Bonne)
(20°56.92'N, 110°31.52'E) (20°
58.53'N, 110°28.89'E), 2
( BL1 BL2 AL1
AL2) (1)
1~ 6m, R
0.2m

canmun ity succession; diversity index

3 , 2~ 3
12
( )
5, 2006 8 8 8
2 9 3 9 16 9 29
6 . 2006 8 9 9 10
10 15 10 28 11 14 12 3 ,
2 3 2d(10 13
) ) .
1 (
0. 077 mm) ,
Yo 1% ;
HOM-1
( 0.5m), 1L
R 15ml R
24h 50m]l ,
( , 1984 , 2003
, 2006) (
, 1999a)
; (
, 1999h), pH
(COD) (DI,
) (PO,” -P)
(S0, =S ( 2 3
1 4

Tah 1 Sunmary of four exalted shrinp ponds
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BL2 1467 20 1.6 4
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2 BL1 BL2
Tah 2 Varhatbns inmain physicaland chenical factors in the course of culture n shrimp pond BL1 and BL2 at Beiliao
COD DN PO~ -P Si05% -Si
(- (C) il me L) mg L) (mg L) (mg L)
BL1 8-8 31.9 8. 00 14.9 5. 540 0. 294 0. 039 3. 512
822 31.2 8. 16 14. 4 5. 957 0. 278 0. 248 1. 29
9-3 33.5 7.92 12.3 5. 908 0. 633 0. 015 0. 701
9-17 25.3 8. 24 13. 8 5. 976 1. 443 0. 018 0. 650
9-29 29.7 7.93 14.3 7. A4 1. 379 0. 029 0. 801
+ 30.313. 1 8. 05t0. 14 13.9%1.0 6.26510. 955 0. 759 0. 568 0. 067X0. 102 1. 702E 1 454
BL2 88 31.5 8. 26 12. 3 5. 014 0. 152 0. 028 3. 010
822 31.5 8. 29 12. 2 5. 495 0. 498 0. 199 1. 012
9-3 32. 8 8. 68 11. 2 5. 818 0. 475 0. 010 0. 842
9-17 24.9 8. 39 12. 8 6. 08 1. 728 0. 023 0. 258
9-29 28. 8 8. 55 14. 8 7. 576 1. 102 0. 055 0. 149
+ 29.9 3.2 8. 4310. 18 127%£1.3 6.502%0. 684 1. 171 £1. 188 0. 063X0. 078 0. 903 £ 1. 235
3 AL1 AL2
Tah 3 Variatons ihmain physicaland chenical factors in the course of culture in shrimp pond AL1 and AL2 at Anli
COoD DN PO’ -P Si0;% -Si
(- (C) H (mge L) (mge V) (mgr L) (mge L))
ALl 89 32,1 8. 36 21. 4 2. 309 0. 186 0. 016 1. 251
9-10 29.0 8. 57 15. 4 6. 320 0. 154 0. 007 3. 957
10-15 28. 5 8. 66 16. 1 6. 504 1. 778 0. 019 4. 662
16-28 26. 8 9. 06 15. 5 5. 816 0. 517 0. 011 0. 240
1+14 25.0 8. .72 15.5 6. 400 0. 315 0. 008 1. 241
123 21.0 8. 16 17. 1 5. 344 0. 396 0. 007 0. 634
+ 27.1%3.8  859%0.31 168 2.3 5.449%1.599 0.55810.613 0.011F£0.005 1.998%1 845
AL2 89 31. 8 8. 69 20. 1 2. 95 0. 170 0. 026 2. 681
9-10 28. 4 8. 70 15. 4 6. 392 0. 155 0. 004 4. 413
10-15 28.5 9. 10 17. 1 6. 904 0. 647 0. 027 3.83
10-28 27. 1 8. 89 16. 5 5. 856 0. 464 0. 024 3. 156
1-14 24. 8 8. 75 16. 5 6. 376 0. 471 0. 011 1. 301
12-3 20. 5 8. 41 18. 0 6. 056 0. 450 0. 009 1. 155
=+ 26.8£3. 8 8. 7610. 23 17.3%1.6 5.763%1.402 0.393£0.192 0.015£0. 009 2. 755%1 321
1.3
Shannon-W ener (D) ( , 1994):
/ s
(H)( S , 1994): D - ZPiz
, =
H =- ;PilogzPi Po= N, n; i ,N
, S , P i , P; [} ,
(Pi= niW),ni 1 , N S
2
(J)( , 1994);
H' 2.1
I = logS 4
JH .S 76 140 (4, 49



2535

3% ; 19 41 Playmonas ellptica 0o
p
29. 3, 14 28 20% ; cystis sp ) (0. lacustis)
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Tah 4 Camposition of phytophnkton species in exalted shrin p ponds
BL AL BL AL
(M elosira juergensi) + (Navicule sp ) ++ ++
(Cyclotella sp ) ++ + (N. ayp oephala) +
(C. striata) ++ + (Amphora sp ) + +
(C. ayp tica) ++ (A. coffeaeformis) ++ +++
(C. amta) + (A. terroris) + ++
(Thala ssiosira sp 1) ++ + (A. angusia ) +
(Thala ssiosira sp. 2) +++ (Cym bella cistula ) + +
(Thala ssiosira sp. 3) ++ (Ganphonema gracile) +
(T. subtilis ) ++ (Achnan thes bngpes) +
(T. pacffica) + (A. brevpes var +
angusiata)
(P lankoniella sol) +
(A, jwanica var +
(Coscinal iscus angu ste-lineatus ) + wbon ricta )
(Bacteruastram canosum ) + (Cocconeis placentu la) +
(B. delicatulim ) + (H antzsch ia amp hiavys) +
(Rhiosolen ia delicatula ) ++ (H. marina) +
(Chaetoceros sp. 1) ++ ++ (Nitzschia sp ) + +
(Chaetoceros sp-2 ) +++ (N. obwusa var + +
scalpellfom is)
(Chaetoceros sp. 3) ++
(N. dosterium ) + +
(Ch. curvisetus) ++
(N. signa) .
(D iatana dougatum ) +
(N. pungens) +
(Fragilaria capucina) +
(Surirella sp. ) +
(Tha lassionena nitsch vides) +
(Eunotag ranma laevis) +
(T ha las siothrix frauenfeld ii) +
(E. debile) +
(Cylindrotheca closterium ) +
(M astag loia braunii ) +
(Amph prora alata) + ++ .
M. pusilla var +
(Gyrosigma tenuissinun ) +++ subcap ita ta)
(D ploneis banbu s) + + (M icrocystis sp. ) +4++
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4
Tah 4 Continued
BL AL BL AL
(M. aeuginosa) ++ +++ (P latymonas sp ) ++ ++
M. flos aquae) ++ (P. elliptica) ++
(Aphanocap 1 sp ) ++ (Coccam onas orbicularis) +
(A. elachista ) ++ (Characum sp ) +
(Aphanothece sp ) +++ (S chroederia setigera ) +
(Gloeocapsa sp ) ++ ++ (Chlorella vulgaris ) + ++
(G. punctata ) ++ (K irchneriella lunari) +
Chroococcus sp +++ ++ 0 ocystis g +++
P ) ystis sp
(Ch tenax) ++ + (0. lacustis) ++ +
(Ch m nuts) ++ ++ (0. ellptica ) +
(Ganphophaeria laausiris +++ (0. borgei) T4 ++
var canpacta)
(D ictyosphaerium ehrenb e iwnum ) ++
(Merimpedia glawca) +
(Scenedesnus sp ) + +
(Me. minina) + +++
(S quadricauda ) + ++
M. punctata ) + ++
(S arinatus) +
(M. elegans) T+
(S. amatus) +
(Synechocydtis sp ) ++ +
(W estella botryoid es) +
(S aquetilis) ++ +++
(Crucigenia sp ) ++
(D actylococcop sis rhap hidio idw s) +
. (C. reciangularis) +
(D. fenestrata) +
C. twetrapedia) +
(D. mucicol ) + ( Ko
(C. quadraia) +
(D ichothric sp ) +
(C bsterum cynthi ) +
(Gloeotrichia) +
(C. kutzingii) +
(Riwlaria sp. ) +
(Prorocentrum m inmum ) +
(Anabaeng sis sp ) +
(Alexandrium tamarense) ++
(A. arnoldii) +
(Gym nodinim sp 1) +++ ++
(Anabaena oscillarioides) ++
(Gym nodinium sp 2) ++
(Ana circinlis) + +++
(Akushivo sanguimea) ++
(A. piroides) ++
(Gonyaulax sp ) +
(Sp rulina mawar) + ++
(Gyrodinum p irale) + 4+ ++
(O scilla wria sp ) ++
(S app siella trochoid ea) + 44+
(O. princeps) F4
(Oxytoxum sp ) ++
(0. tenuis) +++
Prot id niun +
(0. amp hibia) +++ (Protoperid iniun. s )
(P orphyros phon notarisii) ++ (Euglena o ) *
(Phom idiun s ) it i (E. gracilis) ++
(Ph tenue) +44+ +44+ (E. piscifom is) ++
(Lyngbya sp ) ++ 4+ (E. caudata) +
(L. linnetica ) ++ +++ (Phacus sp ) +
(L coniarta ) ++ (P. parvulus) +
(L major) + (Trach elan onas scabra) +
(Chlamydanonas sp ) ++ +++ (Chroamona s acuta) +++ +++
(Ch globosa) ++ +++ (Cryp tom onas sp ) + ++
(Ch braunii) ++ (C. ovata) ++
(Ch debaryana) ++ (Chromulina sp ) +
(Prinnesiun sp ) +

(Carteria sp ) +

+ .o+t , ottt
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