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ABSTRACT Planktonic microalgae in shrimp ponds play the role of primary producers, and
have a major impact on material cycle and energy supply of the water ecosystem. T he continual
and regular surveys on the planktonic microalgae community were conducted in four Litopenae-
us vannamai shoal water culture ponds at Guanlida Biotechnology Corporation in Dianbai,
Maoming, Guangdong Province. M oreover, the community compositions of planktonic microal
gae in shrimp ponds and their characteristics were analyzed. T he results showed that a total of
91 planktonic microalgae species were identified during the culture period. Among them, 30
species were Cyanophyta, 15 were Chlorophyta, 37 were Bacillariophyta, 5 were Pyrrophyta, 2
were Euglenophyta, and 2 were Chrysophyceae. The dominant species were Arthrospira plat
ensis, Chlorella pyrenoidosa, Kirchnertella microscopica, Peridinium pusillum, Nitzschia
closterium, Lyngbya gardneri, Oscillatoria chlorina, Oscillatoria salina, N ostoc microscop -
cum, Oscillatoria neglecta, and Oscillatoria willei. During the early culture period, the range
of the quantities of planktonic microalgae, the biomass and the diversity index averages were 5.
12x 10*~ 95.41x 10*ind/L, 1.95~ 1.18 x 10°Hg/L, and 0. 84~ 2. 16, respectively. Chlore-
phyta and Bacillariophyta often appeared. However, in the middle and final phases, the averag-
esplanktonic microalgae density, the averages of biomass and the diversity index ranged in 66.
11x 10*~ 1.28x 10’ind/ L, 13.3~ 11.87x 10°Ug/L, and 1. 64~ 2. 87 respectively, and Oscik
latoria gradually became the dominant species. The present study demonstrated that all the
planktonic microalgae density, biomass and diversity index showed the same trend that they
were generally low at the initial phase of the culture period and became high at the final phase.
However, in mid-late July, the planktonic microalgae density and the physical and chemical fae-
tors in water fluctuated under the influence of severe weather conditions resulted from typhoon
etc.
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Table 1 Basic condition of investigated ponds
Item 1 Pond 1 Pond 2 3 Pond 3 4 Pond 4
( - - )Stocking date( Y- M-D) 2009-05- 09 2009-05-15 2009-05- 15 2009- 05-09
Culture time (d) 91 9% 100 116
Yield (kg) 2000 2115 1400 1 500
FCR L 15 1. 70 1 37 1 67
pH 7 95%0 42 7.91£0 49 7.59%0 37 7. 41%0 39
Salinity 10£1 53 9 93%1 94 8 512 43 9 06E1 72
T rans par ency( cm) 46 831+25 69 31 85%13. 53 42 71£12 71 106 37%26 32
COD(mg/ L) 991%1 06 10 08*1 38 8 57t2 09 6 56X2 26
NHz N(mg/L) 05110 68 1L 17129 0 43%0 30 L 45%1 21
NOs N(mg/L) 0 28%0 26 0 23%0 22 0 34%0 38 0 63%0 65
NO> N(mg/L) 0 19%0 23 0 6t0 84 0 07£0 06 0 36%0 33
(IN) 089%1 10 2 141294 0 8410 65 23%2 23
POsP(mg/ L) 0 05%0 05 0 1007 0 010 00 20 04%0 04
TP(mg/L) 0 18%0 08 0 36%0 07 0 11£0 04 0 07£0 05
T N(mg/L) 306%1 4 43 88%1 81 1 89£0 50 329%1 49
TN in sediment (mg/ kg) 489 671648 18 405 71%361. 47 517 14%261 01 388 57£133 22
TP in sediment (mg/ kg) 386E211 57 377%145. 79 303 86104 79 333 14193 39
+

Note: Physical and chemical factors in water and sediment in shrimp ponds expressed in mean & standard deviation

2

Table 2 Composition of microal gae species in shrimp ponds

Volume . Volume
Species Abundance (lln13) S pecies Abundance ( llm3)
Chlorophyta Scened esmus quadr ic auda + + 37.69
Chlorellap yrenoidosa + 4+ + 14. 14 Ankistrodesmus sp iralis + 65 44
Kirchneriella microscopica + 4+ + 56. 55 Oocystis bor gei + 336 94
Chlorella kesslert + + + 65. 45 Kirchneriella dianae + 70 68
Chlorellaellip soidea + + 49. 48 Franceia j avanica + 54 36
Chlorella vulgarts + + 65. 45 Qocystis parva + 98 17
Kirchneriella danubiana + + 32.99 Cyanophyta
Cosmarium regnellii + + 809. 94 Cylindrosp ermum musiccola + + + 75
Qocy stis pusilla + + 161. 99 Oscillatoria willet + + + 6 38
Kirchneriella contorta + + 31. 81 Oscillatoria subbrevis + 4+ + 50 27
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. Volume S pecies Volume
Species Abundance  (Hm?3) Abundance  (Hm?3)
Arthrosp ira platensis + + + 153. 94 Navicula vanheur ckii + + 309. 35
Oscillatoria tenuis + + + 33.01 Cyclotella meneg hiniana + + 495. 39
Synechocy stis aquatilis + + + 19. 63 Navicula exigua + + 214. 41
Oscillatoria chlorina + + + 16. 96 Cyclotella stelligera + + 84. &
Lyngbya gardneri + + + 3.53 Skeletonema costatum + + 62. %4
Oscillatoria angustissima + + + 0.25 Cymbella aequalis + + 336. 91
Oscillatoria salina + + + 6. 54 Navicula graciloides + + 546 64
A nabaena aequalis + + + 26. 99 Navicula minuscula + + 84. &
Oscillatoria neglecta + + + 3.53 Navicula verecunda + 188. 49
N ostoc micr oscop icum + + + 0.91 Navicula simplex + 114. 86
Chroococcus cohaer ens + + 14. 14 Navicula salinar um + 547. &
Merismop edia p unctata + + 0.79 Navicula cryp tocep hala + 91. 89
Chr oococcus minutu s + + 32.72 Cyclotella striata + 235. 62
Chroococcus ep iphyticus + + 0.79 Cymbella turgida + 407. 23
Merismop edia minima + + 0.52 Dip loneis ovalis + 1325.36
Synechocy stis willei + + 17. 16 Navicula cincta + 212. 06
Microcystis firma + + 0.27 Cymbella microcep hala + 40. &4
Oscillatoria jasorvensis + + 9. 82 Melosira italica + 375
Lyngbya perelegans + + 8. 64 N avicula pup ula var. rectangular ia + 706. 86
Spirulina major + + 6. 68 Navicula lanceolata + 824. 67
Chroococcus lithop hilus + 65. 45 Chaetoceros minutissimus + 66. 4
Chroococcus helveticus + 220. 89 Cymbella turgida + 176. 6
Microcy stisincerta + 0.52 Navicula halop hila + 895. 35
Lyngbya digueti + 8.48 Pinnularia subcap itata + 371. 1
A phanothece caldariorum + 32.72 Cymbella delicatula + 328. 03
A phanothece saxicola + 16. 36 Navicula p up ula + 589. 05
Synechocy stis minuscula + 4. 19 Dinop hyta
Bacillarionp hy ta Peridinium pusillum + + + 265. 07
N avicula r hynchoceph ala ++ + 353. 43 Gymnod inium eucyaneum + + 94. 25
Nitzschia closterium + 4+ + 46. 88 H eterosigma akashiwo + + 125. 66
Cyclotella operculata + + + 132. 54 Protop eridiniump ellucidum + 9 424. 18
N avicula cincta + + 161. 99 Peridinium bipes + 235. 62
N avicula laevissima + + 1251.73 Euglenophy ta
N avicula schoenf eldii + + 176. 71 Phacus agilis + 205. 25
Gyrosigma spencerii + + 375 Phacus oscillans + 388. 77
Cyclotella meneghiniana + + 845.79 Chry sop hy ceae
T abellaria f e nestr ate + + 675 Chromulina ovalis + 245. 4
Cyclotella kuetzingiana + + 285. 09 157. 08
Cymbellaperpusilla + 4+ + 52.45
47 Y+ + 7 et + 47
Note: + . Rare species; + + . Common species; + + + . Dominant species
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2.3
) 10%
, 1%~ 10% , 1%
( 2003) 3
3
T able 3 Composition of the dominant microalgae species in shrimp ponds
1 Pond 1 2 Pond 2 3 Pond 3 4 Pond 4
C. pyrenoidosa(0Q 68) A. platensis (O 3) P.pusillum (Q 2) P.pusillum (0 43)
L. gardneri (Q 44) C. pyrenoidosa (O 38) C. pyrenoidosa (Q 85) C. pyrenoidosa(Q 73)
0. chlorina (0 36) N. closterium (Q 22) N. closterium(Q 13) K. microscopica (Q 23)
0. salina (0 11) K. microscopica (Q 32) 0. angustissima(Q 68) 0. chlorina (Q 27)
N. microscopicum(Q 22) 0. angustissima(Q 5) 0. neglecta(Q 29) N. closteriu(Q 14)
0. angustissima(Q 63) 0. willei(Q 75)
Note: The numbers in brackets represent the dominance of microalgae
2.4
4 2 2 2
, ( 1) , 5. 12% 10"~ 95. 41 x 10*ind/ L
: 1. 95~ 118 Hg/ L 6.611x 10°~ 1. 28 x 10’ ind/ L : 1.33
~ 1. 187 % 10'Hg/ L
1 2 2 2 2
47 TN 4 83x10° Ug/L, , 47 61 ,
95%, 50% , 61 6. 78 x 10'ind/ L, 210 Mg/ L
2 , 7.6x 10%ind/ L, 120 Hg/L,
60% ) ; pH
3 . ) pH
: : : . 53 4. 87 % 10’ ind/ L
: 1. 27% 10" ind/ L
4 67~ 81 . . , 150 em, DO
? 9 9 O 44
~ 0 62 mg/ L , 0. 03~ 0 04 mg/ L( 2006) , Jorgense  (1957)

2 ’
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Fig. 1 Changes of microalgae’ s quantities and biomass in shrimp ponds ( Logarithmic mapping with the base 10)

4

Table 4 The diversity index of microalgae com munities in shrimp ponds

(-=-) Diversity index
) Sampling time
s (¥-M-D) 1 Pond1 2 Pond 2 3 Pond 3 4 Pond 4
) 2009- 0519 1 32 L 72 2 16 1. 87
1 2009 06-02 173 2 43 Q0 84 1. 24
» 2009 06-16 1 94 2 61 2 55 0. 85
34 2009- 06-30 179 1 78 0 98 2.93
’ 2009 0714 116 2 01 1L 74 1. 62
2009- 0728 1 64 2 87 1L 75 2. 19
2 2009 0811 226 2 46 2. 54
’ 2009 0825 2.77

Average 1 59 2 24 1 78 2. 00
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, TN TP ) ,
, ( 2003),
, 7 , ,234
DO , , ,
(Paerl et al. 1995), ,
, (2006)
) ) Qs ,
, (2007)
, ) (IN) PO<P
Q 079 O 018 mg/L( 1998) IN ,
IN , NH+N, NO>=N NO=N(Sergio 2002;
2004) NH+N NOx=N NO=N R NH+N NOx=N
, 4 , 3 4 ,
NH+N , )
NH+N NOs=N , NO=N
R R PO+P , Q 01 mg/ L,
. R ,PO+P
, (Piehler et al. 1995) TP ,
) TP TN , TP ,
, ( 2010) . .
p ) )
3.2
( 1996; 2005; 2008) ,
, (Demottw e al. 1991; Lehman et al.  2005)
, , 1
50% , , , ,
, 3
4 : 10" ind/ L : ,
100cm , COD TP TN ,

, 1500 kg, 12 , 3 , 3



4 : 125

. (2000) .
) )
, \ , , . 2008. . ,4(1):76~ 80
, \ , , \ . 2004. ) ,21(1):8~9
, \ .1999. I } ,21(2): 75~ 85
, \ , , . 2009. ) ,28(5): 1010~
1018
, . 2000. ) ,21(3): 67~ 71
, , , . 1998. ) ,1902): 45~ 51
, \ , .2007. ) , 27(4): 38~ 44
, \ , . 2005. ) ,25(3): 29~ 34
, 2003.
. 2003. . : ,24~ 25
. . , .1991.
, \ , . 2006. ) L27(1): 1~ 7
, . 2008. ) ( ), 19(4): 414~ 418
, 1980.
, \ , . 2010. ) ,10(1): 7~ 11
, . 1996. . ,1:39~ 45
, \ , , \ . 2006. ) ,22(3):297~ 300
, . 2002. . ,21(4): 36~ 44
, \ , , . 2005. ) , 24(2): 57~ 62
. . , . . .2003 . ,22(1):34~ 37
, . 2004. ) ,28(5): 545~ 551
B. \ (). . 1980.

Demottw, R, Zhang, Q. X, and Carmichael, W. W. 1991. Effects of toxic cyanobacteria and purified toxins on the survival and feeding of a cope-
pod and three species of Daphnia. Limnol. Oceanogr.36(7): 1346~ 1 357

Jorgensen, E. G. 1957. Diatom periodicity and silicon assimilation. Dansk. Bot. Ark. 18: 354

Lehman, P. W, Boyer, G., Hall, C, Waller, S, and Gehrts, K. 2005. Distribution and toxicity of a new colonial Microcystis aer uginosa bloom
in the San Francisco Bay Estuary, California. Hydrobiologia, 541(1): 87~ 99

Paerl, H. W, and Tucker, C. S.1995. Ecology of blue-green algae in aquaculture ponds. Journal of the World Aquaculture, 26(2): 109~ 131

Piehler, M. F., Twomey, L. J., Hall, N. S, and Paerl, H. W. 2004. Impacts of inorganic nutrient enrichment on phytoplankton com munity
structure and function in Pamlico Sound, NC, USA. Estuarine, Coastal and Shelf Science, 61(2): 197~ 209

Sergio, O. L. 2002. Effects of differ ent nitrogen sources on the growth and biochemical profile of 10 marine microalgae in batch culture. An Evalw

ation for Aquaculture, 42(2): 158~ 168



