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Study on spatial and temporal variations of planktobacteria quantity in
Apostichopus japonicus culture ponds during autumn and winter
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ABSTRACT The spatial and temporal variations of planktobacteria quantity in Apostichopus
japonicus culture ponds during autumn and winter (from September, 2008 to Februray, 2009)
were investigated by plate culture and fluorescence microscope techniques. The total number of

planktobacteria estimated by acridine orange direct count (AODC) and Direct Viable Count
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(DVQO)ranged in 1. 02X 10°~2.1X 107 cell/ml and 4.0 X 10° ~5.7 X 10° cell/ml, respectively.
The amount of heterotrophic bacteria detected by heterotrophic plate count(HPC) ranged from
0.6 X10% to 1. 66 X10°CFU/ml. The amount of Vibrio was below 6. 6 X 10°CFU/ml using TCBS
selective medium cultivation. The number of planktobacteria varied in different season, which
reached the maximum in October and the minimum in January. The number of bacteria in the
ponds was significantly higher in autumn than in winter(P<C0. 01). The total number of bacteria
in different water layers was determined. The results showed that the total number of bacteria in
the bottom water was significantly higher than that in the surface water(P<C0. 05). There was
significant correlation( P<C0. 01)between data deduced by using different bacterial count methods.
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W& Apostichopus japonicus JB T K] Echinodermata\iﬁi}% Holothuioidea,ﬁﬁ’ﬁ‘é%ﬁ@%?%ﬁ
(B2 2001, 2006 44 [EW S R4 = B8 J13K 217. 68 £423k R B AL 84 200 hm’ , 4F =4 10
T CRIF B R 2007) BT BEMETT RIS ML S, WEE S 55 5B R W78, 55 Flom 8
BEIE, CER Y T IETLNBRNFELRGEERESSE 2006),

FERKE R K E LR AT KSR AR M B AR WEREKR FREEYERK,
RREEMTESE. BN HARUSHEE KIS HAEBE LS FERFEMBERBB/AIER(E ILE
2008), 45 MR NS IEFFKEAEBELAWBE. EFKRLEZTERANSS KRKEH, £5
A R B RO BT R RS R IR PR A B E R MR A, DU D R S A R B R B R R At
Fis%.

1 #EF7E

11 FEM SRR E

2008 4 9 H ~2009 4F 1 A, A BIRAE , B2 P AR R AR 7+ B0 5% B 3 BE (Nikon E800) 3% #y 77 i X
F BB E T EINES T MK LT T 184, RAEAR 35°39'N, 119°50E, RAEFE P 1 3% W 3 K 400 m,
& 100 m K 1. 8 m,

1.2 HFRHIIRE

P R A A 550 3t 3 b PSRN IE A R AE R IR IR E O R A IR AR A P E R TR (A
HHRRKAS (2.5 LIREKERZR BEAKEL 5 cm) KEEE BERRE 5 coo) KB FEACR TS (4 CRIE T
12 h 4b3E,

1.3 @AEItHF=E

L3.1 THRAEFFWBLEK

XPKBEEAT R EE R, B 0. 1 ml EHARIRAT T TSB ¥ AKEEFAL |,28 CTHEFR 2 diHEG R BCF Y E B L
30~300 Z[a] B9 H 8, 3 BV % T LB 8 (Colony forming units, CFU),
1.3.2 B EH

XFAKAEHATAR R R, B 0. 1 ml HHEWRA T TCBS N 5% 1,28 CHEF 2 d ML I B 5 R HFE
BT8O .
1.3.3 %A #%(AODC &%)

JKEER] 2% BV 52 , B 1 ml [ 58 JE K BE AN A 100 ol 1% Y BERE YL €4 3 min, sEIEFIFLAZ N 0. 22 pm HA
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S 25 mm B3R E B ELIE R b, AP 6 B M T WL R R A SR O S B A, BEALIT B 10 AL
B , 4590 BF 40 B — A e 30~100 MOV EL
1.3.4 #FHEHHBDVCH)

AKEEFRTA 0. 002% 25 BE IR 0. 025 Y BEEE 3 , 8 T MBS RAET 25 CHiFR 6~8 h, RIGIA 220 P REE
a0 B 1 ml EEKAERTA 100 p 1% B BEAEY 4 3 min, it ¥R BIFLE N 0. 22 pm HAEH 25 mm ) RTOEREK
MRS BERE |, FAZE 6 B AT B, BBF K ORI R R A B SOL I  I R TR

1.4 HBEHESR

i} SPSS /A SPSS 13.0 it # {4t Correlate 52 5 347 A Xk 43 #7, P>0. 05 ERMEMEREE, P
0.05 ERMEHEEZE, P<0. 01 ERHEFAEREE.

2 BRE5SW

2.1 HAEHBER

KE S A MRS RINE 1. IS AODC fH) 3. 4X10°~2. 1X10"4~/ml, F-H{H% 8.9 X
£1 R EFENUSHHEOMIHARYE

Table 1 The number of planktobacteria in A. japonicus culture outdoor ponds in autumn and winter

SR o S ¥ B A /mD RFH B A EB R WEB S5 REFHEE S
BOokE featE  BEBEC/mD (CFU/mD WG (%) FHABKMD BHEEHOD
N 4 Total number (CFU/mbD
Sampling (4E-A) Total number of . Amount of Percentage of Percentage Percentage of
) , of viable . Amount of . . L .
pond No. Sampling year planktobacteria bacteria heterotrophic Vibri viable bacteria of Vibrio in heterotrophic
and water and month (Cell/mD (Cecll/mi) bacteria (CFlUr/l:nl) in total bacteria  heterotrophic  bacteria in total
layer (CFU/ml) (%> bacteria( %) bacteria( %)
2008-09 4, 0X 108 1.6X10° 2.1X 10t 1.0X10° 40.0 4,72 0.530
2008-10 4, 6X108 2.1X108 4,1X10% 2.4X%103 45,7 5.83 0. 806
1 SREBRE 2008-11 3.9X10° 1.3X108 4,6X103 2.1x10? 33.3 4,57 0.12
Surface water of
Pond 1 2008-12 2.2X108 1.0X108 90 — 45.5 - 0.004 1
2008-01 1.5X 108 7.0X10° 90 — 46,7 bt 0.006 0
2008-02 1.9X 108 9. 0X10° 1. 3X10? — 47. 4 bl 0.006 8
2008-09 9.0X108 3. 4% 108 4. 7X10* 2.2X10° 37.8 4.71 0.519
2008-10 1.7X107 4, 2x108 1.4X10° 5.3X10°% 24,7 3.87 8. 060
1 SFRABIRSR 2008-11 9,5X108 3.5X 108 1.5X10% 3.9X10?% 36. 8 2. 60 0.158
Bottom water of
Pond 1 2008-12 6. 4108 2.5X108 1.5%X103 243 39.1 16.5 0.023 0
2008-01 4, 3X 108 2,0X 108 104 - 46. 5 - 0.002 4
2008-02 7.0X108 3.1X10° 9. 6X10% — 44,3 - 0.013 7
2008-09 5.0X 108 2. 2% 108 5,2X10* 2.1X103 44,0 4,01 1. 050
2008-10 5.3X108 2.7X108 4.8%10% 2.9X10° 50.9 5.99 0.913
25 REBRR 2008-11 3,4X108 1.0X%108 4,2X103 7. 9X 102 29. 4 18.1 0,124
Surface water of
Pond 2 2008-12 1.5X10° 6. 0X10° 70 — 40.0 - 0.004 6
2008-01 1.0X 108 4,0X10° 60 — 40.0 - 0.006 0
2008-02 2.1X108 5, 4X10° 1. 2X10? — 25.7 - 0.005 7
2008-09 1. 7X107 5.0X10°8 8. 4X10* 6.6X103 29.4 7. 89 0,492
2008-10 2.1X107 5. 7% 108 1. 7X10° 6.1X103 27.1 3.67 0.790
=] =1
2 5 HRAEMRR 2008-11 7.9X108 2. 7% 108 1. 3% 104 1,2X103 34,2 9.23 0.165
Bottom water of
Pond 2 2008-12 4, 8% 108 1.5X108 9.2 10% 2.2X10% 31.3 23.9 0.019 2
2008-01 2. 9% 108 1. 0X 108 90 - 34.5 - 0.0031
2008-02 4, 0% 108 1. 8X 108 7.6X10% 1. 6X10? 45.0 21.1 0.0190
HEFHH 8. 9% 106 2, 9X10° 5.3X104  2.6X103 36.1 6. 32 1.150
Average in Autumn
-8
FFHE 3.3X10°8 1.3X108 4.1X10? 37.9 0.009 5

Average in Winter

. hREBRMBAE
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10°4~/ml, AODC {§ i 25 434 . 10 A% AODC S F 9.11 A4, F— $iK{EJK2ZE AODC EHEE T KEERE
# AODC {8,DVC {54 1. 0X 10°~5. 7 X 10° 4~ /ml, F ¥ K 2. 9 X 10°4~/ml, DVC {& i 25 43 £ #1 AODC {8
HAMHRE, BREMENEE N 1.2X10°~1.7X10° CFU/ml, E¥H{E H 5.3 X 10* CFU/ml, JNH B KB H
2.1X102~6.6 X 10°CFU/ml, E¥{EH 2.6 X 10°CFU/ml, 5k F R AW EHEAMNEHEN =G5
AODC { .DVC A, KPR E SRR A ERE T LHEIR 6.32%.,

XENSFEPFEAEITBRERIME 1. £FHFMEHE AODC N 1. 0X10°~4. 8X10°4/ml, FH{E R 3. 3X
10°4/ml, AODC {28 3 4 . 1 A 4y AODC {835 B f K, [Fl — B K K i )2 AODC & T % 2. DVC{EHA
4.0X10°~3. 1 X104 /ml, FHE K 1. 3X10°4/ml, DVC M 2 3 AODC EHHF. XEZRFHANEHEE
FoB %, B0 fE R 60~1. 5 X10°CFU/ml, F- ¥ K 4. 1 X10°CFU/ml, &% 1 A7 741w AR @& k3 &
RE, F—H I RZHHEBEEERTIRZE(P<0.05), XFESHEMHMB LR L, RE4E 12 AH R 2
AGKEIEZEENEINE, MERE SRR HEME LN 16.5%.23.9%.21. 1%,

PEZRER. K LEVHSHEBEHAREERNBABNENTEAMNSE TR LZHERREE
RF#*E,10 ANHEBE LI RSE. REESHRE L AR, F—HHE2AHAERTIEZ. KSBWHK
BFEGSFHEARE LGN 6.32%, 42 12.2 A/KERERM 1 A 4 /K45 5 88 1 2 I , 768 1 )
HIMERRS R RAEBE TR 20. 5%, X FWEM S FME LA BE THKE,

2.2 FAEVETEHIER

MARIH BTG RATUBRBL . K LAZTEABFHEARRIENTAMEEAL - AODCHE S DVC
fHAE 10°4/ml B4 AR EZ TR B E, TR FAENINE ST EEARANEE  RRAEL
FHBEM 3 M RER 12 AB/KEM 1A G ARAERN B KA.,

ARSLE DVC/AODC 3k 24.7% ~46. 7% , T 5 3% 41 ) (HPC) 55 AODC #y EL 1) &y 0. 003 1% ~8.06%,
DVC/AODC & F HPC/AODC {8, HEUE 5iF =G A992) LRI R THEOT Bk b B F R P i 45 R — 3.

F2 HAHRNETRUBFFZ GHHEXHE

Table 2 Correlations between data obtained by different bacterial count methods

MEH(AODC 3 HHEB(DVC #) FFF AP CHPC 3
Total number of planktobacteria ~ Total number of viable bacteria ~ Amount of heterotrophic bacteria
(Detected by AODC) (Detected by DVC) (Detected by HPC)
1. 000 0.826** 0.667*
HARE 0,826 * 1. 000 0.885*
Correlation coefficient
0.667** 0,885 1. 000

.- RARMEER B F (P<C0. 0D
Note: * * means highly significant correlation
Xof AN [r) 40 B T 50 vk BT AR R BE SR AT AR DG A AT S AT B R IR WSS RZ AR BB A, &
I M 5 T B AR A R R BUR R L I F) 0. 885(P<C0.01),

3 g

KHILASK , A2 RSP AR 38 IR M0 07 B R D E AR S P IS B RO R0R H R i TR BB SR BM 38 IR R B 3R &%
PRETRRE, R E BB A REAE R — P SR B A K, AR P AT BSR40 08 AR T B R R 106 Gk g
2007), 20 4 70 ARG 980 B A AR B # R, AODC. DV C £ A 56 5 57 F 76 7K 2 35 55 v 5 40 B A 35 oot
B8R\ T BRI A R EER Y B T SR P R R R ST 5 4 A T R T A A GRS 2007),
AODC 1 DVC F| 0y 548 5 40 B B FR 45 & W R 9Ot , B PO BHMBIFE B 488 nm Xy /K PR o 1) 5 40 7
T 20 G HEAT T, S U5 ik DR M R B TR CRIRZESE 20050, T 40 B 0 i o D00 5 B0 B 19 O
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BEE M PR SRR, B KA E BN E BRI THS . A AODC.DVC,HPC 5t #i £ F # K
EBHEAEE TR RATUIE L, AODC A DVC i & F HPC, K BE R M HELR A FH 1 MER,
BEHESE #ECOOMITMER .

&P Z AODC 5 DVC {5 10°4/ml, 5 HAth— S X BHXERNBRE-BR=ZE%
2003;Jia0 ez al. 1995),4& 2 HPC H7E 60~1.5X10°CFU/ml, 53 % (2008) % FSEEKEE. &%
FHREARS T REIEESHERFHLRDALFE HPCHE59~72 CFU/mDE —EMER . W EH TR
R R B R ARRER . K AW SHMEAENIFEEZEF KR EIEFE K RSP RERED KX
HESHBEEEHNER. HENELEERRMKRHEL—BLREN KSHRERAENFTHRRBESE—
EEW,EERAESY AN EEREGEES 20070, kEI AMGKER 20 CEA . HBEREBTH
EHER,10 ABAKR 18 CER EXMAMESHE HEME N FER, MENRY P ERXRENHSHMY,
HHERE KRS T ERYE, L EREN FENE, RUERNRE GRS THENE, 11 A KR
B BSAHRLR AEARHEES EHE IR, £F 12 AKEBES CAL . BSLATLIRNE, RERK
HME TAENERKNAENY RN R AENEREERT 1AL AMKE -2 C,AEEREIRK,2
A8 R, SR

FIZREAMPBRIETAYFHEINRRREE, VA AN EARBERBENERYE, KBk AR SRR
REZMHEEZWMBERL AR AHEEEZHAPERERTIREZ, 5EEK CF QI BELEEFRHANFE LA
HHRBEMEABRTENER - LXZREKBEETRE WEREHEHES TRENEEREZ —.

BEEMBENK LENTHASHMBETFRARRET AR TURR . ASFHMBEAEREERNZE
354k, AODC 5§ DVC Y WA RHE s HEFHAET T EMEFBE LAEZRANELRELKEMRK 1~
ABESR  MERBELZHROBME, SR HTEZRAGFEEREHXE FIERFAEMIBEEMX
P HXERBEFE AT 0.885(P<0.0D), XZNFHBBRERAIHUB LB ERS THE, HHLFERS
b 3 B A i A2 AR BE T T DA U X S B2 R IR A I R A BRI SRR R & B R B (Becker ez
al.  2004), PHBL,NaR 4200002 35 5E b 4% SN B 0B A9 W0 , 4 72 9 T 450 K I 3 e, SR BB e R IR O B
WE BEAUBAFRSHEERBRNEE.
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