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Effect of Probiotics on Water Quality in the Shrimp
(Fenneropenaeus chinensis) Ponds

Hyun Jeong LiM*, Joong Hyun PARK' and In Kwon JANG
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Applications of probiotics to shrimp ponds were carried out to determine their effects on water quality.
Fermented solutions consisting of Bacillus spp. and Nitrosomonas spp. were applied to a 4 ha shrimp
(Fenneropenaeus chinensis) pond from July to September, 2000. In the pond treated with probiotics, daily
variations of DO and pH, and concentrations of DIN and DIP were lower than those in the ponds without
probiotic treatment. Concentration of phytoplankton was less variable and the number of species was more
variable in the probiotic-treated pond than those in the control pond. Variation of bacterial numbers and
the number of Vibrio spp. were lower in the treated pond than those in the control pond. It is confirmed
that the probiotics can be used to improve water quality of the shrimp ponds.
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HEE F shiolth mel ol AT, 14F 2 Av O FARPIA o83A AT F, £ A A

ulo]# 2= (White Spot Syndrome Virus) 5°] AL58733 E3§ AEers Al S e tid dgagos desd
o2 A8t I A AF ANE FUAo2A FAE oo VA Sl e FH22 probiotiese] 8 AS

d

ohojsl A4 gajS 81 9k o]‘: Z 7}xr Azksk 93] W7 HA (Gatesoupe, 1999). G4Fek2] oA probiotics
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Fig. 1. A map showing the study area.

ANE A DRE 2A9 sk FAF 24 ARA (2
40ha)3 o™ AEL 20000 78 14U 5H 9 21974A] 70Y
r AASAT (Fig. 1).

Probiotics= Bacillus subspecies 5& 3} Nitrosomonas sp.&
£33t 547023 powder® American Standard Product Co.
(USA)ol| 4] A|&-gto} AL-8-31 3T}, Probiotics®] A2 &5Hd
powder 900 g2 200 L 5ol 16-18A1%F i ata] 7.0x10°
CFUgCZ AN ¥ 157Y ZHH S Z 1 ha'd 100 LY 4%

st

2, d& 9 pHE probioticsE AFE-3F GHE] o2l o
TAALEZA 7] (YSI 600005 AR5t 1Y HH2Z mo-
mtonng;}?\i_‘lt% Z24 (DO)E 89 A, 7, skl 1
WA DAE EEs BEge e

H S EF (Dissolved Inorganic Nitrogen, Dissolved Inorgamc
Phosphorus)¢} A EZ3F3E, S 2 HH Q7T 10Y
Ao 2 ZAMEAT. UE R (DIN, DIP)= AFSE 500
mL¥ A7kl AP Rkt APHA (1989)9] WS
o] &3t EAHTt AEEFIAE A4 T3 500 mLY A
F3te] lugoll o2 1179%h £ F3Au g (x1008)) dhollA
AR, Mol A AT AN FATS 2AME
&+ = marine agaroll, Vibrio sp.&] ZALE $3leI= TCBS

media®l AHFSe] YAt 107, 10° 349 Tuhsto] 30Col
2 2937 ¥WlYF T colonyE A —rOPS«’i‘:}..

4 zf
*17—‘}?41‘%3 At Asste] 792 34T=
ol 27-307C, 9%1011 2228C =2 FA =Yt
= FAEHT) 8¢
;€77}X1 Ag grolA| kot 9% ZeHEE 20 PSU
WAt (Fig. 2).
B-E 240 A7 W3l probiotics AHE %241 (Pond 1)
5.67-9.59 mg/L, probioticsE AMHE-SFA] ¥ U214 (Pond 2)2
2.70-10.15 mg/LE Pond 1°] Pond 291 H|3}le] WH3le] Hx7}

A (Fig. 3).
pHe 79 2714)= 8.0 U ZE FAHA 21 89 %0l Pond
17} 2 2% 85 o9 25 Yeh Tt o] F Pond 1

7.6904 82 M2 A== AES Jehl g o) Pond 2=

8Y Tl 872 {53 53U 8€ dheel] 722 wtob
AE 5 W3te] Zo] Pond 19 HIEe] Zit} (Fig. 4).
DINS] ¥%+= probiotics AH& Z7]9lE Pond 13} Pond 27}

H| =8 H 01} (3.55, 3.65 mg/L) ©]F Pond 12 0.63-1.93 mg/L
o] ¥ =215 YERITE 22y Pond 2 DINS] FE7}
0.93-6.85 mg/LZ ZALE o] Wate] Axr} Aatgon 53
2] 271 99 SholE Pond 190 HISHe] 538) H& g
YEFIAT} DIP 531 probiotics A8~ Z7]ll= Pond 13} Pond
27} B1S=3t ) o1} (031, 032 mg/l) Pond 12 0.3 mg/l W &2
A ot " x5 Yehl= ¥HE Pond 23 0.38-0.78 my/L2)
F2 & Yeidlo] 99 kel Pond 115G 1.8 =4
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Fig. 2. The changes of water temperature, salinity, pH, DIN
and DIP during the experimental period. Pond 1 represent
probiotics treatment farm and pond 2 represent probiotics
non-treatment farm.

ZAME AT (Fig. 5).

EFrE 99 &S A9 32 Pond 1°] Pond 2X.0F A
717kl 23] = U} Pond 12 F2]7)7ro] Aol wha} S
7} AR Z7)ske] 99 40l 24,450 CFU/mLY] A&
VERE 5, o] 3Hgtel whet HAStE ASE JERY
o} Bk Pond 2& 9Y EE7FAE 4,050-6,250 CFU/mLS] @
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Fig. 3. The daily variations of DO. Pond | represent probiotics
treatment farm and Pond 2 represent probiotics non-treatment
farm. The vertical bar indicates standard deviation.
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Fig. 4. The changes of number of total bacteria and Vibrio
spp. during the experimental period. Pond 1 represent

probiotics treatment farm and Pond 2 represent probiotics
non-treatment farm.
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Vibrio spp.8] 4= Pond 12 A3 A7|7ke] AA 15210
CFU/mLS] $e3l w3lE 19l Wk, Pond 2= AE AlZHA
1,100 CFU/mLS] "¢ & A& Uehlila A4 el
B3l 89 3HE3E2 Pond 1E.Y Vibrio spp.2] 471 Ao}
°]& t}A] Pond 1RT} 22-84 CFUML 7} H& +X5 UYeh|l
t} (Fig. 6).

ololdl] AEZ A ES F4= Pond 12 28,000-46,000 cellL
o2 vjwA ¥Hale] At Ao, Pond 2+ 7Y LA
13,000-15,000 cel/LE. A EBZFAE9] 7} v]-$¢ Hou
O3 Nitzschia sp.&}F Ceratium sp. 52 W20 & 2l5te] 3]
7} kst =gt #EE Fo] = Pond 1914 10-17F
Pond 294l 6-12%F0] B&E o] Pond 19 £ thdAo] thia
F2 o FAEULY 53] 89 T 9¥ skl Pond
27} Pond 1R.Th AEEHIE Fof Lo} 1.5-L68] =hon}
Nitzschia sp.9} Ceratium sp.7} 67-68%% 2}A|8ta] T} 2 F 9]

Z/go] wjg- RIS BT} (Table 1).

| &

3te] A 22 18-30CE HYA|$-n) F2Ado)tt
A FR-L 20-32 PSUCIAITE 540 PSUCI M T oF2)o] 7sd
AR FFgolH, 53] A @il 738ttt (Jang et al.,, 2000).
A7) ot 3 GEL pond 13} 27} 2}o)7} gl =
Z Fig. 191 Pond 19] 23 GETS FAEHT A H
717ke] 2 AFRLE Hgk A )7bo] ulsty A
Mol Aget HAZ ZAHAS A8 EI 2
34 PSUZ T 7] 31gort 348 Eilo =
FAHAL o]F 98 Sofx A2 Adle] FEo] ia— Lto}
A7le stgot 4o FEgs w2

G Ao A o] EEAALTL HEZHAE 2
715 3 2HS AT o o] F Mg 2 IS

Table 1. Composition of phytoplankton in the experimental shrimp farms. A represents probiotics treatment farm and B

probiotics non-treatment farm

(unit: cells mL'l)

Jul. 14 Jul. 24 Aug. 2

Aug. 12 Aug. 22 Sep. 1 Sep. 12 Sep. 22

A B A B A B

A B A B A B A B A B

Asterionella sp. 1 2
Bacteriastrum sp. 1
Ceratium sp. 3 2 3 3 3 7
Chaetoceros sp. 8 5 10 3 5
Cochlodinium sp.

Coscinodiscus sp. 2 3 2 2
Cylindrotheca sp. 2 1 1
Ditylum sp. 1

Eucampia sp.

Guinardia sp. 1 1 2
Gymnodinium sp. 1

Heterosigma sp. 1 2
Katodinium sp.

Lauderia sp. 1 2 1
Leptocylindrus sp. 2 1 1 1
Licmophora sp. 1

Melosira sp. 1
Navicufa sp. 2 1 3 1 2 3
Nitzschia sp. 5 1 2 3 4 12
Pleurosigma sp. 2 1 2
Prorocentrum sp.

Rhizosolenia sp. 1 3 4
Skeletonema sp. 5 1 3 2 4 4
Stephanopyxis sp. 1 2
Thalassionema sp. 2
Thalassiosira sp. 1

Thalassiothrix sp.
Triceratium sp.

2 1
1 1 2 2
12 22 6 9 5 13 3 6 5 25
13 3 6 7 6 5 6 3 5 1
3 3 5 2 8 16 12 5
3 1 1 3 2 5
1 3 2
1
1
1 2 1
1
1
1 1 1
1 1 2 1 2
1
1 1
2 3 2 3 3 3 5 2
5 19 6 8 10 4 25
2 2 2 2 2
5 5
2 2 2 2
6 2 3 5 2 4 1
1
3 1 1
2
2 1 2
3

Total number 32 15 34 13 36 37
Number of species 11 10 15 6 16 9

42 61 35 41 28 49 30 32 46 74

11 11 10 8 10 12 1" 5 17 12




A AL AEZFAEY. kA DOY d7hdAs o]
Pond 27} Pond 180 W AL AEZHFIEY 3 A
Zg3} o7t T FAE R 3 Ao F ATEY (Fig. 3).

thsle] Aol st pHe] MY 80890 HAHAE
8.4-8.6°1 Tk (Kim and Lee, 1994). 2 23 o] AP = F<t
pH 53 th3le] M2l Ao HAzhs 93-S v Aes
ol e} Pond 19 BIEte] Pond 2 pHS W3l7} 3438
7Ag-e JeR)ITH (Fig. 4). pH 3 A EZJFa =3 2438
AL Ak F, Fele FPAES A ol NseAs T
At o] AanlZ st pH7F Assta, oftdlle S&o%
o18te] pH7} d-3dt) wEkd Pond 13 29 pH Zole
probiotics AF&o)| 2|8 AEZHYIE ko] ZH} o] AS
o2 wegch

pHe| W3} Hxrt 39 ARSSre] 33 Wt diste)] ~Ed|
22 Zgste] ¢ Aol R2AA FFS v (Kim
and Lee, 1994). wetA] E Aol 2AME A= ooy
Pond 22] 73%-, Pond 10| H13}ed oF2] tfale] AAibgo] Lwigks
7heAdo] QL Ao AR HH o]Fe] AT A= probiotics
o] AMS3} FAAEY] Qi) daBAel dstdE 52
sl B dav) g Aoz Ardn

0o Fo) AFe 2EEYAE 53] JREPIAEY gt
“algicidal effect”E 7}Al= A2 d#A vl (Fukami et
al., 1997). ¥ A X = Pond 25 Cochlodinium sp., Ceratium
sp. 5 AX EHAEY g F2lo] YU Pond 12 HE
FmE0] A tdAo] JATH (Table 1). L2t B A7
= BEdn Aoz #AZo] 7153 microplankton level ol A]
ZAE 10U chlorophyll a9 #2418 %3} picoplankton
nanoplankton ¢} F73 o] WP A probioticsel] <]
ARSEo] WEtE B & Juie = 9lS AR Al Erh

S Pond 29] 79 7HEA] AEEFHAES T7F U
o] Alge] BE¥ET) Fof el FHE Q1% uistel
2EY 22 Yol AHEo] AtE i ool mpe} gAo] AL
= 59 9FS "HE FE US ez HAEn
Bacillus subtilisE B1%8 Bacillus &2 FFE40 o
24 g Mz o] 2lo] floco] FAE o] BAlE FHXA]7]
Tujo} (NH.N), E3lra HS) 52 A3 49 =
CIEZE A4 QW bR A A -85k SHEA
Ae | gFste] ARSI QAT (Ahn et al, 2001). &
Bacillus 438 2% AMSS] Al AA B2 HF
FrIEtAE HEste QA E AEZHHES] bloom
RNo 2 #AH} F, Bacillus sp. 2 3t &7)d Al
biomass7} 74430 Z ¥ BOD (Biochemical Oxygen Demand)
7} RolA L BEFF Nitrosomonas 49l &3 S A& 2
Askalzl g2 B3te] AN Ayl Qo3 Aoz Aztd
o} e wkg-2 5714 il S kel wElElokE
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Nitrosomonas sp.5 ¥2%o| WelF o 24 BODY Z49)
D09 ¢HA, NHs#NS Ha &35 FAd As & UAL
Roz AtgEth £ A 2, Pond 12 Pond 2] ¥l3}e
DINZ} DIP EF W& A% Jehided (Fig. 5), °le
Aol X AE3 Bacillus sp.$¢ Nitrosomonas sp.2) A& G H |

Qe Ao FAAR NTEFAES WA £§ 99
e RAGORA FYGe ATk ASHoZ A
o}%ol7l Aoz ek e Pond 2 HEFFAES
F4, 29 “FWEI7F AN HA Qob FFYRY 247}
A7) QW Row BN, w3 39 Fo3t 0d % U
sheeol YYGR FEA WA TR e B9 9@
SAZHE ) FYAF U} A2FFAEY JFAA
2 2 o,

vl A g o) AHA A Wil Aeg AdYHE
ojgtel] &-FAkao] Fo] HAEH LE Yo} (NHy), &3l
2 (HS), Weh (CH)F 22 falg 24, 78 2 g4 diE
Ho| u]AEof o3t Hikd (NOy), F4FE (S0y), o)itstet
2 (CONS & FalatAY a7t 42 Feje] Ed= xed
o} webd Pond 18 &EAMALT} YAGSHA FAIEoEZM B
AT EAHHAE Rt ot 3l Aie dsiaa
F% I3 Pond 20 MBSt @S AR FAHU o]
tde 35 APS 5% #Alo] 2757, oo mE Yt
g a7 w3 Frts] Rotel & FRow AANG
FHFE probioticsT YA ARFFOl WEE the 2 24}
stgeonz 248k M) 4271 Pond 10] Pond 291 HI}]
A Vel o Vibrio spp.2] 455 Pond 27} AR o2 =A
velhdt} (Fig. 6). 18y} 84 322 Pond 29 Vibrio spp.
FH7F HA ZAEJE ole 7€E A A E3E
&7,

ox &
olr

Vibrio spp.oll &1 2L A FHoA LAste= F2
2e FATL dFAAE

A F9f IE V. harveyist

Wl A0 2 B3H o] Ut (Ruangpan and Kitao, 1991).
T3 AR AEEHIAE F 53] 12Fe Y5 AT
o tiste] 2E-g st AR HirE o] 3om (Cooper
et al., 1983; Reichelt and Borowitska, 1984; Viso et al., 1987)
E3) Skeletonema coststum® 73-5-, Vibrio <o Wit 3728
o] ¥¥] Hau o] At} (Rico-Mora et al., 1998; Naviner et
al,, 1999). T3} probioticsZ AH8-E Bacillus sp.&= A% &4
NA Vibrio sp.o] 5 A= o] A7} e AeE Bid
v} It} (Moriarth, 1998). £ A oA = Pond 12 F Al
& Lol Vibrio spp.2l 71 @A FAE AT} ©l= Bacillus
sp.oF & SR FRAEH AEEHAE, 53] TERF IF
¢l Aoz waEt) welr probioticse] AREOE Af-$- 42
Foll A A He A dHe $AE B33y HEoR
A% EAZ op7|HT = FAAY AT A F UAS
Aoz 7lg A

olAre) AR, Bacillus sp.9t Nitrosomonas sp.& =&+
probiotics®] AHE-2 A A ALSe o) Al AW
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