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Abstract - This study was performed to estimate the water quality of pH, salinity, dissolved oxygen, ammonium and
sulfur hydroxides of sediment in shrimp aquaculture farms of Southwestern coastal of Korea from June to September,
2003. We surveyed the status of water quality and achieved the improve water and sediment quality to restraint the
production of ammonium and sulfur hydroxides from sediment of shrimp aquaculture farms. The concentrations of
dissolved oxygen increased from noon to the evening for 6 hour and decreased to 2.98 ppm at six o’clock in the next
morning and increased repeatedly, even though DO level has a different level in sunny day and cloudy day. This
results suggest that the most importance time of the control of DO in shrimp aquaculture farm is next early morning
and if the DO concentration increased continuously which may be growing up the concentrations of NH; and H-S.
The measured of pH and salinity were suitable to growth of shrimp. However, the level of ammonium and sulfur
hydroxides produced from the sediments of shrimp aquaculture farms were 2.30 ppm and 0.075 ppm, respectively,
which are exceeded to the concentration of guide line for the growth of shrimp. In the results of this study, we found
it difficult to improve the water quality using of the present frame of shrimp aquaculture farms. Then, we can
improved water quality of DO, NH4* and sediment quality of ORP, H,S and also achieved down to the rate of shrimp
fatal by changed the frame of shrimp aquaculture farms in the scale of laboratory.
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Fig. 1. Schematic diagram of the shrimp aquaculiture reactor (width:
700 mm, length: 1,000 mm, height: 700 mm, the depth of sediment
layer; 50 mm).



Aol A kgl ads Sdsidel 161
(Fig. D2 % 2:& 217]9) 7]1& g geje] 218 529 47 e ———— S— - 1
Bo] 3408 ol A MEHES RS AT FAFA A 0 0 ‘
8 S Asle] W ek s fAle) 4 A sem e o7 ‘
7120 A 40 vl o] Al g vk 5 FAG em) g/ - N
o wlebed), & BE, AETH 59 5U¢ 2d s AgE § <
kMBI A eUFE 1097HA] F 128 T 529 Temp., Sal., *
DO, NH; &) 42 249 H,S9 ORPS) 47 ZANE B, 24} :
s obgel A9 bS]t B, AEE STt T T e e s
Time
Zi7Lal 1%} Fig. 2. Daily variations of DO concentrations i sifu. shrimp aquaculture
380 R AE farms in sunny day (mean results of two times in August, 2003).
3.1 SHE M SAEIMe ==, HE sl 6 M
A AT AL A 9 VES BUBE A |
Sh= 298 872 9 shjolth. A4S A9l DO FE ¥ — " /S
s 8, GR35 AuEe) giigE 9 Buye dr A g
2] i
R A e B R e SR ;
o} )
weh FpEch Ao A AR Table 104 ek Hol HAH A :
3.5ppm )40 & FA8k 1 A DO T% P9l 3.5-6.0 ppm
olrd, 7Fsshd 5 ppm ©o1Fo R A E daska dThEd
F2H2000); FH2H8H1[2002])). 21 9] Al okalare] 25 0 . R e
A7 ol AA 7|F=X):> Table 13} 2t} 12 16 20 0 4 8 12
‘ Ti h
B3 Abfis 7] &0] -‘;E‘ikt ge] ghe Ju) s@ g 23 ime (hr)
2} iAo 2h %o o orng A0y Fig. 3. Daily variations of DO concentrations in situ. shrimp aquaculture
A7 ZFA S F 24417 5 o] A)¢- 1gelxel 8 farms in cloudy day (mean results of two times in August, 2003).
o AJ71H 5 A 1@ a }, DO FE7k BN E F7)et
o 25 64 7ol il 12.5 ppmit Holubrh 3 sl Al I 2443 9] Aoyt 51 o] A% E 4, 1 DO F
641 7ol #HAAQ] 3.4 ppmir 1;1_01 F oAl FR BTkl WHE RO Wsl oS v e Ao oldEu 2 Aol e
4491 %S BOIFKFig. 2). A% FAFeIH Aknd] ek A HEe] Awst Pt HA e AA WYL Jw
Sul YEAlY) DA of Akze] AHES) Balol o) 4 A aick &, vk ¥u 5 RS ol glot B 4
Uoksh alrae) sk S718 Bk ohe 499 Aga W wWe] A PEAYe] LRt F YA F7ERe Aow
A W A B 7R 202 deid rkEidA  Ueket
32000, o9} 2 ik A PP Uelrh 7H Aokt Aol
sl 531 9e) AR D02 ¢ B wslelE BT B A9k DOWE FHom AN # 4 ek 2& Ak 9}
Fol BskA] Keh stoR AAHoR B FhiE ROV A omw aAjeys Po] AuAA ST B 7399 oo
B oAl 2,98 ppm7HA] S wi Hojubt Ak TkkE A Al @F )t DOEEIE AVAAl £ A A9H B A
GO P GNG FARE S BATHFg. 3). o9t 2 A 0% A s 2] DO v EE 2EE B e A
Table 1. Guide line for shrimp aquaculture ( 3| oF - [2000); 5 4k 2EH- [2002])
Item Unit Range Optimum level
Temperature °C 18~30 20~26
pH 7.5~8.5 8.4~8.6
Salinity %o 20~32 20%( A % 7 cm o] 3F2] ) )
Water 30~32%0( A3 7 em ©]7d)
DO ppm 3.56.0 >5
NH; ppm <0.1
NH¢ + NH; ppm <1.1 at pH 78)
<0.004 at pH 6~7
Sediment H,S ppm <0.007 at pH 7~8

<0.04 at pH 8~9
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Table 2. Mean concentrations of NH; -N, pH and salinity of water
and H,S of the sediment in situ. two shrimp aquaculture farms
measured from June to September, 2003

Item H,S in sediment NH,*-N H Salinity
Time (ppm) (@pm) P (%0)
6/14 0.172 8.5 19
6/21 ND 0.680 7.9 20
6/28 0.638 8.2 20
7/05 0.771 8.4 21
7/12 ND 0.801 8.5 22
7/15 1.080 8.5 22
7120 1.112 8.5 21
8/02 0.013 1.353 8.6 21
8/10 1.938 8.6 22
8/15 1.977 8.5 22
8/22 0.075 2.298 8.0 21
8/29 2.039 8.6 20
9/06 1.932 8.6 21

*ND<0.0001 ppm of H,S
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Table 3. Results of water and sediment quality by change of the frame of shrimp aquaculture farms in the scale of laboratory

Frame of shrimp aquaculture farm

Improved frame of shrimp aquaculture farm

H,S in NH,* DO ORP of Fatal rate H.S in NH,* DO ORP of Fatal rate

Time sediment (ppm) (ppm) (ppm) sediment (mV) (%) sediment (ppm) (ppm) (ppm) sediment (InV) (%)

6/13 ND 0.523 5.11 184 0 ND 0.502 5.50 232 0

6/20 - - 4.72 138 - - 5.27 227

6/27 ND 0.804 4.43 126 20 ND 0.207 5.05 220 3

7/4 - - 4.67 101 - - 4.92 220

7/11 0.143 0.826 4.16 78 50 0.033 0.299 4.98 196 5

718 - - 3.83 40 - - 4.82 140

7125 - - 3.52 -87 60 - - 4.84 61

8/1 0.206 - 3.51 -106 0.046 0.504 3.93 27 10

8/22 - - 3.83 -254 - - 3.95 -21

8/29 - - 3.53 -295 - - 4.03 -30

9/5 0.392 0.849 3.30 -340 80 0.091 0.716 3.64 -97 20
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