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Aquaculture Recycling Effluent from a Pond System Treating Animal
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Excreta
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ABSTRACT : Utilization of animal excreta in aquaculture can have potentials of high fish production and low
maintenance costs for fish farming and it can reduce water pollution caused by animal waste disposal. Integration of
wastewater treatment pond system with aquacuiture has been utilized in many countries. Ecologically balanced pond
ecosystem is formed through the stabilization of wastes, the growth of aquatic plants, and the cultivation of fish. The
most appropriate fish for rearing in these ponds are those which can feed directly on phytoplankton, especially algae. Carp
were introduced into a tertiary pond - water depth of 2.2 m, water surfaoe area of 130 m', volume of 148 m' - of a
pond system treatmg milk cow excreta. The carp production was 125g-m’year' which fails into upper range of 18 -
137g-m’ year of treated sewage-fed carp farming of other countries. Average BODs and T-N of the pond was 19.8 and
21.0 mg-L" respectively, and the ecological environment of it was suitable for growth of carp. Several carp of 100g were
mtroduced in August into a secondary pond of the treatment system, whose average BODs and T-N was 27.9 and 30.8
mg-L" respectively. They were died within one week, which may be attributed to the depletion of dissolved oxygen at
dawn. Effluents from primary treatment can be used in fish pond with dilution and those from secondary treatment can be
directly funnelied into it. Waste stabilization pond treating animal excreta can be utilized for fish rearing when its water

quality maintains secondary treatment level.

Key Words :
depletion

N B

S5y AR Hislol Ae K71 Mol
HRosne Ades AELe Wiol ¥ o &
Ao ZE ARHTR gAY ARA2HNN M@
F 2 AYTE FolAd TN BL/1F A PR &
As AENTE Nt dRA2H9) ARoN 3 g1
7 BsE filol 8453 o o} ForEe AsE
FF4A AT ¥V VY £ o0, AFY ¢Puig @
2ozt 2889, 3% - sl FiE e K718 AREE
Folo £2294E ARATIE B0l o) AA A el
g853 ok

HIoe FEAYY 299571 SAD 349 oY £
23402 UFSHT Ak Rio §¢ ARAIE HxFe] 9}
€ Az ARAe Neldgo] vol 43FY S4s57} 3
¥ 32 AYHR e AFolth A3 ARA2Y

339

Wastewater treatment pond system, Treated sewage-fed aquaculture, Fish pond, Carp, Dissolved oxygen

(wastewater treatment pond system}2 A}d-AbejolA} efefolu]
Ao AejAlel 28 o3 3F 3 - HFE Mshe AdE A
EA2H9) NFoe thgFe) 2F(algea)7t FH5 O o] A
TE dolo] F8Y & Utk ARANAUL $EAYe] 2454
& B&3oz AIdAM AM+E AMELsA o7t 5@
Al2dojt}.

2 A7 FUHFE MYyshe dRA2HY AYsE 4YY
olzjo] FF8d ALK Yoo YPEHE Edl2 YojAlso) 3
T8 ol +2& gotaln, H4s)5 A ARA2HE 74
3 e AR Yol€ A $ol ARF Jolo 4FL £
o Z4 5 gojol AEste WEL dFshed 230 ot

Ne ¥ 4

St He EE LY
Fig. 131% 2 ¥(animal manure)& %ojx]o] Yo

E17|8



43E 340

Animal Manure
{Human Nigthsoil,
Septage)

Water
(Dilution)

S Fish Pond |

Fig. 1. Fish Pond Recycling Animal Manure.
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Fig. 2. Aquaculture of Pond System Treating Animal Excreta or
Domestic Wastewater.
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Fig. 3. Fish Pond Utilizing Effluent from Pond System or Imhoff
Tank Treating Domestic Wastewater to Primary Treatment
Level
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Fig 4. Pond System Treating and Recycling Animal Excreta and
Experimental Fish Ponds Using Effluent of Pond System

Table 1. Design Parameters of Fish Ponds and Treatment Pond 3

Water Free Levee Pond Volume Detention
Depth Board Height  Surface ey
m m (m m) (day)

13 03 16 46 X 46 142
ponds

Pond 3 22 05 30 115 X 115 148 30

Table 2. BOD, SS, T-N, T-P Concentrations of Pond Effluent and
Removal Rate of Each Pond

Influent Pond 1 Pond 2 Pond 3

mean SD mean SD mean SD mean SD

el BT 207 41 70 29 43 198 30
melly 305 166 $34 88 457 97 0T 44
me Ly 068 131 486 84 08 45 210 26
malh 07 13 53 10 32 09 21 06
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Table 3. Growth and Survival Rate of Carps in Six Experimental
Fish Ponds in Which Treated Animal Wastewater is

funneled.

96. 8. 96. 9. 96. 10. 97. 4,
Length (cm)
(Mean = SD) 26*6.1 238t62 249+63 237t31
Weight (g)
(Mean+ SD) 204211102 210411201 219311255 20531487
Population T2 66 60 50
Survival
Rate (%) - % 8 8
Total
Weight (kg) 14.81 14.10 13.89 10.56
Mean Growth
Rate | - 021 0.31 -0.08
(g day”per fish)

% 6097 ALSolA AAgo] 82%F AT ¢ § AW
748 AU YolA9 AL Jo HFel vma] gsitin
Al €k F4ol9t A7 A Frkstn Qe Aol olF Hw
AT ik 1AARNA Held S45E Yojx] {94
71 ol 2/, E¥E § doly HolAEL F7HIA Yot 4
A% Aoz Al Jolv B 2] 10T A== §27}
B Yo|E 27| AFdlx, o 1STE don dg gusag.
ole] A £2& U~BTol7, ITE Yod Yol§ Yz ¢
T 40 Ak & Ao Yoo dgFEo) 021~031 g/
/ot vind FA Jelded, o3& A oA &
0] 25~30T2 HF 529 /1A §A=HU7] QEolgn o
AR,

4354% A% 4AL F5Fo| RAsa, YREE &
o2 Jepith 9% ¥ 19973 499 TAlojA <Jole] HEA
F& 26302 FAY, FEAYE BicmZ 45 3 109
2o} 12em Z4AsiAch 10890 6ovlElfd Yole 9% 7t 3
109}2)7} Fo] o]E¥ 49l Sorlel7} dol AL BRYLH,
339 333kgol EoIE 1056kg ¥ 4T Foll vind goj &
AA7E £ o 0] glon, Yoirt F& YUL Ho) Y
7FeAol =tk doA vigte) MWW 1EE AA3lA uige
AEHE 9E F A 32 4T E 283 TF3A HE Yo
Ago| goiAolA go| FAsA Yojo) HAEL ol Aoz
o Agel £&0] 2 - 3T 77to] FBolAe $elgalN Yo
7t 458 9 10-20% Fx §FA7 F= Aol BEolch

3 - s ARE FolddA nHely Fa§ A En7)
7t FAHE 4E842Y "¥oltk. ZF(agae)’t AAste @

£ Yol §E4A7 7Y Yele 17)9) JlE AE
(biota)e) ZFo8 £EMA7} Do}t Edward’ e 8 - 4
AGE FolA A7 o3, FHAA 7|2 o]Fhs §24
29 e 52 9% o 4mg L' AEe]n, 3000 kg-ha! AR
E277t AAske dolAe wEel E3vld i S&4k47

o 1 mg'L! RolAm, Pojx §49 BODE $E4AE
05mg-L"' ¥A wHed #Fd 529 5§oz §E2MAV}
8- 10 mg-L" Wold 4 Qo] F7} Yasiy AHsn
oo, Ao} gojx|e] §EAAT} FH oo R Yo M4
€ ¥olA9) BH) AHEE {YAY Hart oy A%En
Aok dY 3 - 35 HEE Folo) H Yol HWe Z7)
ANdg dAgte Yo d4E FFE ASE Uk

AY 23 goiNe] HF BOD7H 15 - 20 mg-L'o|® £&
ArFPoR Yozl YA F= YL wAEA Ytk
& BODs 28 mg'L”, B3 T-N 30 mg'L'Q 23} Rq) #)F o
100g9) Yol 1002 & ZFlalgae) Aol 4% 8Yel Yol B
koLt 139 ojfie] BT F= #@o] Yehdth Ao 253
Fof o £20428 @4 ¥Ao] gz gAAY 23
2o ZA4 ARO Z2(facultative pond)Z HREEL ¥IIHE
FA32 Ak

A
g

L2

XAHR o

48 golzlg YojAls d Fojxle] BOD7H 15 - 20 mg-
L'g #7312, 2F 5 A Yo|4Eo] 2 # o™ Yojg]
Aol AYH Yol VAZACE Huslo] APUo|R|g £
A {AG 3RERY JojAR2 dYsiict 3ARe 23
RolN WS {7 HAHOZ 2o dRugoz AAsE
v} 2} % (maturation pond) 2.2 FEAA7} F7]4L KA
3714 % (aerobic pond)ojth, AYUdoix] ARSAHAM Yojg
A& 2487 93 oig AYERe 28 sy, Yol A
3 AFL FA FH3o Yo7} 2EHAE ol YER]
Astse Aol AU AR Yol dYolM= 5 S E
Zoln Yolg MFT FPAt

19973 79 HFAFo] 2 100 g YoAF 3R 700}
2§ WA 20¥ F9 43L& dol¥ejn 9¥el Yo AR
AZ¢ &89, 19 F9 4348 Hotsiv] s 19983 9
ol MFE 3439k UM 2o A Table 49 2
th Yol E 3adRA ¥ ¥ 15:Y U4 suielrt ESAchARE
90%). Y F 2EY 29 AR Wslo) H38lx] £ o
£o2 oqAAG

9ol9] MFL AY AP oo] P 1075g01904, 20Y
Folles Y7 577¢ 3719 1620 QA UYL HAEL 25 g Y
ohel ok 1997 1095 19989 1099 AHS 19 Fo) B
AFL 4782g2 ¢ 3] Z7}8k4ch

3GAR AP Yol AR o 1H Foll Yol AL
6%2 A Jepdt 45¢ 2osd ¢ F& A5dnE o
ARG ASAYA AAgo] A Jehd YL ARAEAH)
e 227} A%len, AR $AZA (F4, Yol §)
o] YolAkgell AYgHrhs HolN & 4 ok 19 AR
£ 131 g ¥7'ula g A Jehdth AASEA F Do Fol
FZE3d Ao Folv] gFolztn AdET)



343 i A ARALEY A5 AEE Fol

Table 4. Growth and Survival Rate of Carps in Tertiary Pond of
Pond System Treating Animal Wastewater.

9. 7. 97. 10. 9. 10.
e 1075392 16524862  4782%1593
Population 70 65 56
&(:?]ght (kg) 7.525 10.738 26.779
E%‘y’“?é‘“ﬁsm - 275 131

3 - 4§ AP YojAY Fag Byl Hol= HE
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o #7182 ueEolel] o8] |RIIYYEFRE H=H, Yo
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Table 5. Components of Algae Growing in Pond System Treating
Animal Excreta (%)

Water Fat Ash

Protein  Soluble Carbohydrates

43 88 198 439 232

Table 6. Fish Production of Ponds Using Effluent from Wastewater
Treatment Facilities or Treating Wastewater Without Feeding

Country Species Production

Germany carp 56g-m“year’

Hungry carp 170g- m'zpar Tmonths
India carp 96-137g- m’year’

China carp 18g-m’year"

2 o
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BODs 49.1mg-L”", T-N 486 mg-L')& 13} 2 - 33 A¥%
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