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Effect of brown sugar and Bacillus addition on water quality control
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ABSTRACT Brown sugar, Bacillus subtilis, and fermentation solution were added to the in-
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door intensive culture system of Marsupenaeus japonicus to determine the impacts on water
quality, shrimp growth and shrimp survival. The results showed that the flocculation with bio-
flocs characteristics, consisting of bacteria, microalgea, protozoa, and amorphous organic detri-
tus, was found under microscope in 14 d in the experimental group. The total amount of inor-
ganic nitrogen in the control group was 56.2 g/m*, while only 4. 13 g/m?® in the experimental
group. Compared with the control group, the amount of COD and active phosphate increased
significantly in the experimental group. The yield of M. japonicus was 0. 55 kg/m?* in the con-
trol group and 0. 65 kg/m?* in the experimental group. The water consumption by 1 kg shrimp
production in the control group was 28 t, while only 3. 4 t in the experimental group. This stud-
y showed that the addition of brown sugar and B. subtilis was effective on water quality control
in intensive shrimp culture systems.
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H A FEXIHF Marsupenaeus japonicus F 2010 457 A 13 HIW AW Jb A E e B HEEH X B 5, F 1K
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50 cm, ISR R B R LR A S INE] 200 g RSt . B S KA TR SB[ AR W 22 1A R AR B R
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PR K 50 em, FRFH 72 d I 4b I ZH 3% B B2 S SR s B 50 em 55 76 KL ES 3 IR ARK 50 em, GEit kT B4 A Ab
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WA K 5 FRFE I 15~28 d, Bl 2 X R A= 4 bl 5 P8 o % B2 B 9R 8 3 d ok 1 ik, A AU & b AR
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Fig.1 The concentration of ammonia-N in the water of Fig. 2 The concentration of nitrite-N in the water of

indoor intensive M. japonicus farming indoor intensive M. japonicus farming
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Fig. 3 The concentration of nitrate-N in the water of Fig. 4 The concentration of inorganic N in the water of

indoor intensive M. japonicus farming indoor intensive M. japonicus farming
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PRZ AR FRHH 15~66 d B BEAR Eh -2 & i 20 LS N R & H L 7E 36 d A8 B 4 75 11 0. 068 mg/ L ; 1 X HE 41
) T T2 S 34 5 e 22 O A ZE AR B9 0. 007 mg/L /K, HAE 19 d F1 62~70 d B3k £]5d 0. 015 mg/L HIKK
(K 6),

——XTHR —e— AbEY - XFHR4H AL
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3 25 e 8 0.08 ~
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B s g A r = § 006 A®
2 19 ARY "\ £ = 0.04 ¥ ™3
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B 5 s 2l F A HABEREER A M COD 25 £ LG 5 4 24 FR B AT K o B s T
Fig.5 The concentration of COD in the water of Fig. 6 The concentration of phosphate in the water of
indoor intensive M. japonicus farming indoor intensive M. japonicus farming
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1 X B X HFF AR KT 3.5 em, AR AN 0.09 em/ds A PR X HF P A T 3.7 em, A KRy
0.1 em/d F58 37~78 d W] . X FRAA XFARF 4G4 K T 3. 1 em, b FAH XS HF-F 44K T 3.3 em, 4B BRA H A
PN HRTE A W P AR R 388 T X0 B2 (3R 1) o plt T 0 SR BRE BB 450 n =2 7K TR AS W8T T I LA B i 35 e 1
07 R M+ I S 4 K B A K B A AR (5 IR S L T A TG SR AR T T L 7R 374 113 d(2010 4F 11 H 7 HD Je kg &
1R FRGE ORI o 288 A 25 FR A T IS N2 i F 24 77 B 0. 65 kg/m® X IR ZH A F- 2477 50 0. 55 kg/m® , b HL4H
(0 X6 MR A7 36 R 24 2 390 V0 o s i T IR 14 36. 6 00, BRI IR Al V0 o H A 48 X 0 R S 1 00 77 6 0 S R 4 %o
HECZE R4 BRZH 1) H AR E X R 90 00 LAt 3 BO JBC B 40, 5 450 ™ 7 0180 X R A 4 m] D 2D 2 LT 58 4 e R D) RE L ARG
B 45 B0 H A S 0 MR JC v A 3 Bl S ATUBURDREE B DATIT S ) 1 7S 4 60 R A Kl A 36 56
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Table 1 The growth and survival of the indoor intensive farmed M. japonicus

YR (em) AYFERE (2 T (0
20 51 Group
Biological body length Biological weight Survival rate
Xf R4 Control group 7.440.5 5.040.5 36.6
Ab¥FE4]  Experimental group 7.84+0.5 5.56+0.7 39.0
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H A< % X5 0F 38 >R T %8 A it A1 %5 8 M il o= 3% 4 B 2K, 77 i 2 76 0..030 ~ 0. 045 kg/m’, 1R 2 3k #
0. 075 kg/m’ 7K F (R TIHEEE  2008), JHEEEE (2008) F) F R KA B9 300 m? W IF & H A 3 xiF kG 73 25 7
I R 0.8 em MAFEF 120 B /m® 3248 132 d JUA5 0. 55 kg/m” i i 77 s AREE R 55 (200D A TN B 1Y 21 m?
B TR F A X R P R R RS FEEAY L R 1. 6 om A AG BUAT R 294 B /m” . FR5H 87 d HitdE 0. 62~1.0
kg/m? it . AWESE R 0 AS GV 09 IR & F B, 9% 0. 8 em BYAFEF 300 B /m® , FRFH I 113 d., % Mk K
J5 SR X B L 7= R 0. 55 kg/m® s SR FHUS IN £ F0 28 JRUAT 187 09 7 I #8 il K BT, 7= 36 0. 65 kg/m’ , i T
B S 30d X HRAS Sk JLAP AN T £ AN Wi 2D, WUR IR G AE 80 d Ao A 4k SRR 7 8 N %k o3 W PR .
FeiE LORE AT A H AR RE X UF itk B TR 3R K F

TEFRF AR T B s K AL G 90 - BRAR i 53 3% G2 W0 1) B8 (Schineider ez al. 2006) , 347 8l L R FR 1B W)
kB W 0 T AR SRV BN 22 B0 0N AR ) 48 A ) R S T T L IRV L R A T R R B K AR 1 T ML
RAE Ry H A BT T 5 BIR A R E T K BT R B A 2l ) O NI i sh ) S SR B s s i T A W A
Ji (Avnimelech  1999;Crab eral.  2009), ARWFFAE H A X UFEE 29 4k 3258 rfisk i, SR FH S o 200 0 28 M AT
WAL W GER 7 A B K BT ELE ] KRR TKFE I8 1 kg IFHIK B8 AX 3. 4 .11 R H]
BRI AT K O SR X B b A 1 kg MR FHOK IR 2 280 4 1, FEJRRIGAE (2008) iz 38 Y ¥R KM H
A UK 75 R IR v H K S 100 A2 A AR 1 kg MR AR K 2 35~40 5 ARBEE 5 (2001) 76 F] H
PR A A R N e S SRS R, H K 4000 AR B 1 kg SRR ETE 57~93 GLITE T
e IX B AL S8 B RS 35 77 7 S S BR K I FE R (0. 030~0. 045 kg/m?) B MR FRGE 0 1~3 %, AW R
RN 25 AT B VR I0 7 32 0 A 8 Xof o 4 24 4 77 B %) K i AT 300 B4 K O BRZED) 19 12 06 LA Do Ak oAt 4
TH RS 7% e R FH K B 3. 790 ~8. 5 %6 s F 7K 1 K 2 ik 20 BE A K b 1 4 il K A BB TR B AR L 38 R R R T 9%
B B 6 K GEUR I TR T B AR T X K B TR A A . SO A SR A R R SR AR I £10 RN 2 AR AT B A Ak B AR A
AT AT B5CUR 45 R B K R 9 JE AL 0K BB T EL X COD 7= AR G ) 4 il o e 31 7 3 35 16 A A B AL i e ML 0™ AE B
AR IR 7. 3%, Ab B2 P2 A AR BT TE M COD a5 2 X B 14 19 %6 - 338 B/ F A0 3 A F/INER - 2F
PRLAT TR B A5 I FH 6T PL g ¥ % M 5 7 ) /K BT R 454 QR R R 4 2008) X6 RE 2 3 ok o MR 40K, fF 5% B o) 7%
7P A B R A TTHLAEFN COD % HE BB I EE 2Z b IR T P55 5 78 % Ak 1) B 177 A= 40 22 P 6 AR D ] A 28 g A1 5=
B K HETIC 5 2 — i 4 29 4k 57 FE K 5T 9 422 K15 e i HE 1 A 2T B
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H A8 0 R W AR U0 2 0 I M AR G i 35 58 T =X 22 2k HI MU Al v GHE/INEG - 1993) SR Tl V0 7 B2 20 1k 35 4
FRAEAE VDI S ) T BRI S 35 H AR B 6 MR AV 2B 455 0 Ak 1 ) 8 PR3 a5 2001) , HL i 4 V0 75 S FE R
=N 5 AR S8 7R R FH K D8 B B Cl T 224k Tt IS BORLRS ) 2647 28 9 H AR 34 Xo) IR 42 24 1k 55 4 Hh il 2%
BE R HEATHCE VDAL ] L {H 113 d S5 45 o %R = 5 AR 0. 65 kg/m” , £7 1% ALKy 39. 006, H il Ji A wf
B 2 Tt VS A 7 0 0 A 8 o R o B 453 ™ i, %o R TSk T ITCBCRRDRE S 380 5 B0 b K TR e R RN AR
o RER R GRS 20060, AN AETCIRBTEREE T  A IR IR 52 S5 TC R 2 AL L B B R R 1 X R AR
TERGERAEFSSE 2003) . 2009 4 /E 76 1L AR B M A= W 28 A B R JF Ji H A 388 6 R 28 o8 4 29 A 2 3 1)L SR
TR VD it RS A SRR A 200 B/ m” AR TR .4 106 d FREH X IR AE Y AR K R ) 11,33 om, R E R 1. 29
kg/m? F5 58 25 oIS, G B P 58 %%, 52 4 ToBE 4 (Zhao et al.  2012), 2010 AEAEF L b B 1A 243K 1
FEAE VBB IS AT o B AR 2 A B AN IR AR 2R A 3R B8 (Bl T R T 2 R T BE A AE AR 25 5k B
T 303 0 2 T (435 2R R K 32D 3 B AR 5 150 B AN 2R T U0 19 5 ¥ 70 7K U8 i 047 H A 488 0 R 1Y) 42 24 Ak 5% 38 38 A7
T — 7€ [ B AH S AR A FETF A

B RESKBERTRARAINEL EfL 455 A8 KESTIFRARE KRR TN E AR 3, 3% 5

b ANY S

& % X M

L30T I 1998, PRI G A 1) AR, P ¢« e mUK 2 Hh AL, 154~ 165

SCIEBR AR R AR MR MRK T . 2006. 2F SRR B A A 370 0 R AR 2 AL IR AL T (9 L W PE K BF ST .27 (1) 1 54~58

ERLRE B KR PSR A B . 20120 A2 0 28 A AR LA T 6 R st A R G R 8 o A T B AR 1 B A SO el Al 2E 0 R L 33(2) 169 ~75

RTHUE DU R BT 2008, H A X HF & AR BT R . Bl 2SR, 11.38~38

LRI RS AR AR, BTSSP AR Ak 2008, /NER 15 25 FFF R XS X AR SR AR B 4 4 A BIF 5. U TR KRR ST . 29(2) 148 ~52

R 3R S0 BRI, S8 0. 2005, 516 -A 41 A1 R 245 T A 0 16 390 7 VA M T 4 s A A R R K . 1(2) 226~ 30
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