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Changes in species composition and density changes of ciliates in shrimp ponds



1124 53
2.1.2 7 , 20~25 °C
31 , , 28~37
: ( 20 : :
, 8 11~12 8 15~16 8 19~20
(7 31 8 29 ) @® 30 8 26~28 “v” ,
9 19 ) 9 20 10 17 ) ,
, (R=-0.607);
, 28~32; 9 25
( , 2016) (32~35) ,
; 2~5 um 2.2
(0.2~20 pm ), ,
( , 2016) ( , 2007, ,2019;
, 2020) ,
(2 ,
2~5 um « 3,
2a , , 8 3 28
, “s” © ;9
, 1~2 17 ) , 8 31
9 , 9 1 ;9 11~13 ,
; 9 27 10 3
(R=0.634)( 2a) , ,
1~2
8 29 «C ) )
, ( ) MCI MCIIT MCV
, ,MCIIT MCV
;9 20 ,
s ; , 0.8 g/L
( 2b), 50% , MC V
(25~31 °C), , 8 19~20 80% ; 03g/l ,MCII MCV
, 8 22 50% ( 4
; 20~25 °C , MCV MCII MCI
, 9 , 10 ,
5~17 (13~16 °C) ,
(R=0.507); , MC 11 MC V,



1125

6 000 e

FEDZE/(cells/mL)

6 000

LFEDZE/(cells/mL)

6 000

SFERTE/(cells/mL)

20000 ./ " 5 \/ . /e

2000+ A " [ et

4000

2000

— FERBE

4000 ' \ A \ .

N /

s a2 ” L] ] R .
- .‘l-‘—l'.o. ;;" "

- 2~ 5UMRTE

12 000
10 000
- 8000
6 000
n 4000
2000

REEBE/(x10° cells/mL)

=AM NOONO NI OOODNONTOODN T NMFOONODO—NMFOONODOTANM T LOONODM T ODONOD—MTLON

“'\".oocooooooooooooo“.“.“.“.“.“.“.“. NNNNNNO GG Goooooo L L L L NNNNNNNNNNS SSscSo

00 00 00 €O 00 CO 00 00 GO COCO CO CO O O

SEE

JST T T

DO~ ——OO000O

——————

b nA — FEDBE

4000/, , o r "

=, | W
el e S S Y S S S S S S S S S S S S S S S S S S S S S S S SO S S S S S S S

o
Pl ST S S S S S RS L

40

- RE

30

2E/°C

)

" 20

L

10

T ANMFNOONO AN F OO ONFOOD——NMFOONODO—NMFOONODOTNMFOONODNFONOD—MFON

00 00 00 GO 00 00 60 00 GO 00 CO O O CO O

SEL

DO OD T OO000O

—————

A | . . n

‘Il
PR o o

o .
s P S S S S T S S S S S S S S S S S S S S S S S S S ST S S S S ST S WY

—— FERBE —— HE

40

20

cooooocooococooocooooooococoeo

=L

2 (a) (d) ()

CDOUCDOUCDCDO’CDCDO’O’O’CDCDO’CDCDCDCDO’\—F\—‘—v‘—FOOOOO

—————

Fig.2 Correlation of dynamic changes of ciliates with microalgae density (a), temperature (b) and salinity (c) during shrimp culture

7000

(cells/mL)

FEDZE/

01 5

5 mg/L
95%

6 000
5000
4000
3000
2000
1000

0

A o . SN

— FELBE

T ANNTNOORO~ANTNOONONTOODT——NMITRONONO~ANMFVONODO—ANNTOVONODMIFTOONOD—MTON

C']mwwwmmwm\—\—rr\—\—vr(\lNNNNNMommmmmoo’m\—\—r\—P\—\—\—PFNNNNNNNN
00 60 60 60 €0 60 60 €0 60 60 63 60 60 60 60

B3

3
Fig.3 The arrangement schedule of modified clay in shrimp cultured ponds

0.3 g/L,

10 mg/L, 5 MC 1I

50% ;

E >

47%, (10 mg/L) 70%

lcoccococomm "

BOBHORHOHDHHORHONHONHr OO0

—————

Img/L

66%, MC V

Smg/L



1126 53

ERAET mMCI mMCIl =MCV

0.20 0.30 0.50 0.80
AEREN /L)
4
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Fig.6 Dynamic characteristics of ciliates density in shrimp ponds
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DYNAMIC CHANGES OF CILIATES COMMUNITIES IN SHRIMP POND CULTURE
AND THE CONTROL WITH MODIFIED CLAY

LIU Zheng-Yu"*** YU Zhi-Ming"*** ~ SONG Xiu-Xian"*** CAO Xi-Hua"***

(1. CAS Key Laboratory of Marine Ecology and Environmental Sciences, Institute of Oceanology, Chinese Academy of Sciences,
Qingdao 266071, China; 2. Laboratory of Marine Ecology and Environmental Science, Qingdao National Laboratory for Marine
Science and Technology, Qingdao 266237, China; 3. University of Chinese Academy of Sciences, Beijing 100049, China; 4. Center for
Ocean Mega-Science, Chinese Academy of Sciences, Qingdao 266071, China)

Abstract Ciliates are a kind of single-celled protozoa, which is one of the main pathogenic organisms in shrimp pond
culture. We monitored the dynamic changes of ciliates during the culture of Penaeus vannamei in summer 2020, and
investigated the effects of various environmental factors. Through field experiments, we found that modified clay has a
certain control effect on ciliates; then combined with laboratory experiments, we explored the removal effect and
mechanism of modified clay on ciliates. Results show that changes in the density of ciliates and 2~5 pum microalgae in the
ponds reflected a certain predation-predation relationship, and the latter could control the dynamics of ciliates through food
enrichment. Higher water temperature (20~25 °C) and lower salinity were conducive to ciliates. In addition, modified clay
was applied to the shrimp culture pond in laboratory experiments, showing that modified clay could inhibit ciliates and
reduce its density, and especially, oxidized compound modified aluminum sulfate modified clay (MC II) could effectively
remove ciliates. This study provided a reference for prevention and control of ciliate-induced diseases of shrimp in the
pond culture.

Key words shrimp culture; environmental factors; dynamic changes of ciliates; modified clay; prevention and

control methods



