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Studies on Circulating Water-reuse Systems in
Aquaculture-The efficiency of sand filter

applied to Tilapia culture
Ting-Chi Yu and Yeong-Kuen Chang

1. Four concrete ponds were used in this project. The rearing water of the first
pond (12.7m*X 0.55m) was underground water (A-pond); water inflow rate was
9.7 1/min; 105 Tilapias were stocked. The others ( 18.2m* X 0.55m ) used
underground water mixed with filtered water 1:3 ( B-pond), filtered water (
C-pond) and still water (D-pond ), respectively; water inflow rate was 13.9
1/min except D-pond; 150 Tilapias were stocked in each pond. 'The experiments
proceeded six months (from November 1984 to May 1985). -

2. Water temperature is an important factor in fish growth. From November 14
to March 18, the air temperature was low in Taiwan. The order of the mean
water temperature iﬂ these four ponds was: A>B>C>D, and order of the mean
daily growth rate of Tilapia was the same. From March 18 to May 16, air
tempefature and water temperature were increasing, the order of mean daily
growth rate of Tilapia in these four ponds was: C>B>A>D. So, we suggest
that when air temperature is temperate, it is better to use circulating re-use
system, and during the low temperature period, temperature-controlled system,
is needed. / ,

3. DO has negative correlation with NH}—

4. The main purpose of the replacement of water in a culture pond is to exclude
fish excreta and food residue. The merit of cir-culating re-use system for
culture water is that it can clarify the water quality. Utilizing settling pond
and sand filter bed can make the water be suitably reused. , »

5. The need to be cleaned periodically by backwashing or some form of agitation
is a feature of sand filtration process. k
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Table 1 Esperimental cordition

size Filtered water " underground water .- Fill a pond

Pond m? inflow rate(1/min) inflow rate (1/min) time needed(hr.)

6.9 0 9.7 12

10.0 10.4 3.5 12
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3.DO (Delta Scientific Model 2110 Multirange DO & Temperature Analyzer). -
4. NH% —N ( Nessler )
. 5.NO7—N (Wood- Armstrong-Richard ¥ ) '

6.BODs (WTW BSB-Controller Modell 1010T)

7.Turbidity (Moniter Turbilimeter )
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k2 HEAKE (REE-RSE)
Water quality ( lowest -highest) during culturing period

Item Pond’ A B C D
inflow %.0-27.3 14.9-27.3 14.5-27.4
wWT °C : 13.2-27.9
outflow  21.0-26.8 14.8-27.4 - 13.9-27.7
" inflow 7.47-8.03 7.33-8.03 7.24-8.28
pH _ ' : : ' 9.09-10.45
outflow 7.74-8.51 7.73-8.92 7.61-8.90
inflow ' 3.5-5.5 3.0-6.4 3,3-8.2
DO ppm : 7.4-12.6
outflow 6.3-9.0 . .5.7-9.7 5.2-9.9
' inflow 530-805 423.912 411-1119
NH{—N ppb : 89-417
out flow 235-594 193-714 173-618
) " inflow 2.1-9.5 4.3-18.9 4.3-25.9
NO3—N ppb . 0.1-1.8
outflow 2.5-8.0 1.4-13.9 7.5-20.7 )
inflow 0.2-7.8 4.2-12.5 7.0-16.0 v
BOD ppm 3.3-13.4
‘ out flow 1.0-11.4 6.0-13.1 6.6-15.6
inflow 2.7-6.2 33-82 41-86
Turb. N.T.U. 11-36
out flow 4.3-7.9 37-47 39-54
A- inflow : underground water C-inflow: filtered water
B-inflow : underground water mixed D : still water
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Fig.2 The variations of Water Temperature in rearing duration
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Fig.3 The variations of pH values ,in rearing duration.
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Table 3 Growth of Tilapia during experimental period.

Date (duration) Mean- body wt.(g) Total amount Mean daily Mean daily - Coefficient Conversion  Survival
. . Pond . . rate of - rate of of growth
(days) . Initial Final consumed (8) growth(%) feeding @) (%) factor %)
14 Nov. '84 A 1.81  5.75 95.03 - 3.47 0.80  435.36 0.23 100
. B 1.78  2.89 133.50 1.58 1.28 123.47 0.81 98
14 Dec. 784 C 1.76 _ 2.24 132.00 - 0.8 1.49 53.82 1.86 . . 97.33
(30) ‘D . . - - - - . - L.
14 Déc. ’84 A 5.57 9.80 198.85 1.63 o..wm. 213.86 0.47 100
! B 2.83 4.18 147.39 1.14 0.87 130.41 0.77 98.67
15Jan. '85 C 2.24 2.80 o 114.24 0.69 0.96 72.30 1.38 96.67
32) D 2.19 2.58 . 111.69 0.51 1.00 50.98 1.9% - 94.67.
15-Jan. ’85 A 9.80 15.63 618.03 1,48 1.50 98.41 1.02 99.05
] ! - B 418 6.49 376.20 1.40 1.56 89.65 1.12 94.67
15 Feb. ’85 C 2.80 4.02 252.00 1.15 1.65 69.96 -1.43 . 92.67
3 D 2.58 3.49 - 232.20 0.97 1.74 55.65 1.80 .89.33
15 Feb. ’85 A 15.63 23.31 886.22 - 1.27 1.41 90.56 1.10 99.05
! B 6.49 8.32 525.69 0.80 1.51 52.92 2.31 97.33
18Mar, ’85 C 4,02 4.87 325.62 0.62 1.61 38.37 2.61 96.
(31) D 3.49  4.20 282.69 0.60 - 1.62 . 36.79 2.72 95.33
18 Mar. ’85 A 23.31 w.»..hm. . 1468.53 - . 1.25 . 1.56 - 79.72 1.25 100
! B 8.23 13.40 748.80 1.51 . 1.48 . 101.76 . 0.98 100
18 Apr. ’'85 C - 4.87° 7.95 438,30 - 1.55. 1.48  104.04 0.96 98.6
(31) D . 4.20 6.10 . 378.00 1.19 1.60 . 74 .39 1.34 98
18 Apr. ’85 - A 34.46 50.43  3075.30 1.34 2.46 54.53 1.83 100
! - B 13.40 21.80 1708.50 1.70 2.31 73.75. 1.36 100
16 May. ’85 C. 7.95 15.30 .1014.05 - 2.26 2.08 108.72 0.92 100
(28) D 6.10 10.33 777.75 1.84 2.25 81.58 1.23 100
A- inflow: underground water : C-inflow: filtered water

B- inflow: 25% underground water + 75% filtered water D : still water
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BM>A&°%%%§’ﬁﬁ&ﬁA&>Bﬁ>Cﬁ>D%’@$ﬁ§ﬁﬁ§ﬁ2ﬁ&—ﬁo

S 1 g RS 2B o S EARD H>C > B> AN 3 A18AE4 A
18 AEDM>AN>BH>C > 4418 BES A 16 ARARSBE>DE>CH o 2IMZIRLL
ED#>CH>BH> Ao ‘ | g

| KEZBRREEE R SBERBZ B A2 » RETEEDZIEA » R
| BT AT KRS LSS Y AREDNNE  — BN HEEEE  hHAEAREE
v L » TR 2 RS I FTHEARE A B0 » U0 : WOUKS I AT B » GER BARVMELL BRI - 458
igzgﬁﬁmg»@mﬁamﬁﬂgﬁmo" | | ‘
R ESE WK X REMAT A AR - AT AEENER o ERRAEYE - BFY
H&&fﬁ@’m&mﬁ?%k¢rm%ﬂ&%&imfﬁ#—%EJ(ﬁndmgw)@?o%w
i £ AR EY 4 0 ERRNRBRE » AL BB FR - TREEREYY o DA
Wi AR M A (ERERBER ) BT RN T2 2  ERREREANEES R
%R o _

(oK pH A 2 TG B » 3 W AR BB A VBN » AT RRTE R T & M HR A
2 pHEREREAKZRER : - :

KSR » LR R AT 2 B T L A A AR RS » BE EEAKZ DO ¥
B Rk o B DKEA T ABRESERR S - TRRABAZVE  KILKETNEZ

DO fE#k A= o

139



140

| HE4AES5 TE S : DORINHS — NS AN o |
B NHY — NS B A7 e o —BBR B JEAEME 2 ammonia (NH, —N ) BABHE » B Bk
B~ pHZ MBS EESE - NHY 2B pH B AR RN TERAABERE S FE

 J& NH: 2HBERpH EXABMBMNG KK c HFHMS (1983 ) HRMAZEIE 48 652 TLm,

£ 54.59 ppm o R. D, Mayo £ R B I » ZEE@RENO; HRNO7 , IR NO7 —N#B5#0.2

mg/ L BENKRFEELESE - FARPNHI-NENO; —NZ BB ELS HIARNBEAE » BESF

F1.119ppmK 0.0259 mg/ L HE » ETHERARB s EBRELETE -
EERBWEAEZNO; — NEE » RN FEBEBZ /R » E3NHI—N BEBHE »

7&*% i (1980) ZREFHR -ABRRABMAKBERAM L » TEWEEBLBE o ERBE

FRBBZMERRENEEREANNNE L EENHABRE - D A&\ BB ERREAEE
EREHHE o B2HW(1984) BRDHHMEHARHECRRLESD 100 g B— K %0.21 mg, 100
g ERR - %?Fﬁwﬁﬁﬁ 50 mg » At » BRI BREPDEERATREN 252> AKX EL
0 ERE
. 1A15 BEZE 15 HFRFRZECHEMGEZHZRE » ﬁﬁ%t?ﬁ‘éﬁﬂi%%iﬁﬂi%%% » hnk

iﬁgﬁ%zﬁﬂ:@@ BRAKMERTH o

BERRLUBHAERD ZERE BRBREENZEARBE 5SS L ESRS » AL TAEE
ﬁﬁﬁ?ﬁﬁ%%ﬁﬁZﬁﬁ%ﬁ] AR RFHGEETR -

HROH - SERRABERSD KRB HREE 2815 82 38 18 B » EKERE
, iﬁﬂ@ﬂﬁ&ﬁﬁ BB ERE 11 ARERR T AECHERESHERE > 5318 BEE
EABSES » BRAERES KES W A RETR » B AL GRS AL RBHE BB R B
HKAMLERME » HIHEBERREHD TﬁEEﬂhﬁEﬁﬁﬂTEﬁ'JFﬁT ' BABESARER
ERRE FHAR 1B o

HABESLRATREZMS: 38 18 H#NH{—N fINO; —N #BM £ R k{8 5958 2.5 7T 45
%nﬁﬁizlii%ﬁﬂﬁzﬁﬁﬁﬁﬁﬁﬁﬁ%ZEE EERZERT » KERLEHERTHE AR

EE—3 RHUEABRERASESAE - ROER  FRERAMAD » ABHRBRENSE

ERT o R —BAN  TEFREE TSR AR TR BB NE R o

HAE REESMFRE » EA AR EEBREKBREE « RAKER B » (BA GE
REHATN : BEMRELRAEZFE » ATEREEY A EREE » RESEELUERE
A ERERZEE  TERRERKORE ERBEE -

18 25 B¥FERRMAE 2 RIBR 5 A 9 B MM B8 WA mm%zmﬁ&mﬁmﬁﬂ’

-ﬂmﬁﬁﬁﬁﬂiﬁﬁgaﬁi’@lﬂs Eﬁﬁ?ﬁ%ﬁiﬂﬁﬁﬂﬁﬁz@w%ﬁﬁ T A P L AR - B £ E

HEEBR » %E—'fﬁﬂﬁﬁk’jﬁ{tiﬁﬁﬁ&ﬁﬂ U 5 P00 (R IR » UK RS 2R
&ﬁ*ﬂ&f’ﬁ%ﬁﬁﬁ% #E’EmﬁﬁﬁfﬁZimﬁﬁ LT EEERE  TLUVHEREEERK
73‘5% EEAéﬁEﬁéﬁﬁmmﬁ&ﬁnﬂi&mEZﬁ}ﬁ% BEZvéEUﬁEZEEﬁo

(] L3

— ARV KR HEST o —# 12.7 m? X 0.55m (A ) BAMTARM 105 BRTE » BAS
9.7 £/min , H=418.2m* X0.55 m H#& 150 B » AR 13.9 £/min , FHIBHT ARE

‘ WA—H=RA&ME (BH) ~BHEKME( CHb) RIEXB (DH) » IFHRBFE IS B/ m® »

VKRS A 12 SR RS M ﬁﬁ/\@EZﬁiﬁ (73F11RE74%F5H) °
=DOFINH; —NEHMH o
——ﬂﬁﬁs@iﬁ%ﬁﬂﬂ Kﬁﬁﬁﬁ%ﬁ&‘ﬁ%i%@?ouﬂ £3 Eﬁim{ﬁﬁ KBRBEEEZ T ATEA



BB FHERREELE TAGRN  KFBRAKE  BRAE LA S AFAES A
\ SEAESER > SRR SHBWAEFSE BREERE  KFRRAAM 0 TRE

K e i BE—BAN > EERREERNERERRS U AMBLERR
Eﬁm%iﬁwﬁﬁﬁfﬁﬁﬂﬁ%u&%%ﬁﬂ°ﬁﬁﬁiﬁﬁﬁﬁ%ﬁﬁ%%ﬁmﬂﬁﬁﬁ’ﬁ
E@ﬁﬁ#ommm&mﬁémw&&@#ﬁme@m#mmgﬁﬁﬂmzamo

£ 45T AU ALY E A SEEL Y SRR A A AR ER o

W | o

BB RET RERA 250 » DEFRARY « BH% RIS BEREDBR  Fih
it MR RBRA L £ « PR ER R RS T HA L MO B RLRR » GHHE -

% SURK

LB (1981) » KESH » AXEERA.
2BRE (1983) » KHEE » AABERA.
SFE 4l (1980) » KEBEE LABORE—1 1> KEREB 28 BH 1%, 1-16.

4.Nigel, Ludwig (1980), Water-reuse systems in aquaculture, Animal Research and Devel -

opment, Vol. B, 12— 3L ‘

SEBRAKMEREF (1965), Standard Method for Examination of Water and Waste Water.

6. H. Bleier (1972), Water Research, ¢, 605 — 609. .
7.R. D. Mayo, A Technical and Economic Review of the Use of Reconditioned Water in

Aquaculture, Advances in Aguacul ture, 508—520.
BETRES ~ IS ~ REE (1983) R REEN SR « BRAZ AR SEEKERRN
BB 558 34 B 5 259 — 264, -
o.E% M (1984) » BRARR M.

141



