Bull, Korean Fish, Soc. 7(4); 1974 BKEE 704); 1974

pe

RSB I W ol RHR RIRNEH RZER o)
TEBREREE X = 28

& £ ¥R B F

EFFECT OF SOME PESTICIDES TO THE ABILITY OF THE FILTERATION
AT EEL CULTURE USING RECIRCULATING FILTER SYSTEM

In-Bae KiM* and Myeong Ja PARK*

When rearing fish at recirculating filter systems, some pesticides are often used for controling
various fish diseases. In this case, the pesticides are usually applied after stopping the filteration,
from a view point of affecting the filtering ability of oxidation and decomposition by killing the
decomposing bacteria in the filter system.

Therefore, a great inconvenience is usually met. The authors carried out a series of experiments,
and the influence of 3 kinds of treatments of pesticides, formalin 33 ppm+malachite green 0. 15 ppm,
dipterex 0.25 ppm, and furanace 0.1 ppm, to the filtering ability expressed as the consumption
rate of dissolved oxygen and depletion of ammonia-nitrogen during the passing time through the
filter layer was investigated, and it was found out that these pesticides with above mentioned con-
centrations which is normally used for controling several kinds of diseases and parasites during
the time of eel culture, did not affect the filtering ability. Consequently, it can be said that these
pesticides with above mentioned concentrations can be used without stopping filteration.
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PLAIN DESIGN SECTION OF FILTEF TA'K
A. CONCRETE POND

2, ERE ARER Y O RE

(a) formalin 33 ppm3} malachite green 0,15 ppm®] BEAMEE
(b) dipterex 0.25 ppm CEZHEE)
() furanace 0.1 ppm CEHIEE)

3. kERAE

D BR MREES Jeld s E¥L 2 KEFERHEE, ammonia EFH 5 vHE R¥Sts &8 HA
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‘fTable 1, Water quality of razirculating system without any chemical treatment

A. CONCRETE POND

item Aug. 12 Aug. 21 Aug. 29 Aug. 31 Sep. 21 mean
water temp. (T) 27 27 26.7 25.5 21 25. 4
pH BF — 8.1 — 7.4 7.5 7.7
AF —_ 8.1 — 7.5 7.5 7.7
BF —_ 6.06 — 6.16 8. 48 6.90
DO (ppm) FA — 4.95 — 4,36 7.53 5. 61
Dif — 1.11 — 1.80 0.95 1.287(18. 65%)
BF 0.48 0.36 0. 80 0. 62 0. 47 0.55
NH,-N (ppm) AF 0.30 0. 30 0. 50 0. 44 0. 43 0.39
Dif 0.18 0.06 0.30 0.18 0. 04 0.152(27. 80%)
NO,-N (ppm) BF tr tr 0.16 0.18 ir —
AF tr tr 0.13 0.15 tr —_
NO;-N (ppm) BF 1.85 2.6 0.87 2.55 4.2 2,41
AF 2,25 3.8 0.93 3.10 4.1 2. 84
total hardness BF 122 135 — 138 165 140
(CaCO; ppm) AF 122 138 — 139 105 141
B. AQUARIUM
item Aug, 7  Aug.7 Aug.13  Oct.12 Oct.16  Oct.17 mean
water temp. () 28 28 29 25 26 26.5 27.08
pH BF —_ = = 8.1 8.2 8.2 8.16
AF — — — 8.1 8.2 8.2 8.16
DO (ppm) BF 575 — 5. 58 9,04 5.37 6. 81 6. 51
AF  5.57 — 5.36 8.88 4.70 6. 64 7.34
Dif 0.18 — 0.22 0.16 0. 67 0.17 0.28(4. 30%)
NH,-N (ppm) BF 0.74 0.53 0.53 0.56 0.95 0. 59 0. 65
AF  0.60 0. 47 0.48 0.53 0,95 0.53 0. 59
Dif 014 0. 06 0.05 0.03 0. 00 0.06 0. 04(6.15%)
NO,-N (ppm) BF  0.36 0.14 0.07 0.87 0.25 1.30 0. 49
AF  0.34 0.13 0. 03 0. 87 0.18 0. 48 0. 338
NOs-N (ppm) BF  2.55 4.30 4,60 3.85 2.50 3.10 3.48
AF 375 4.60 4.70 3.90 2.15 2. 94 3.67
total hardness BF 220 - 220 234 — 260 233.5
(CaCO; ppm)  AF 220 — 220 230 — 260 232.5

Note: BF, Before filteration; AF, After filteration; Dif, Difference between before and after
filteration; tr, trace,

() BRBEMNON): WK RE ©Eho] & MHERe 202 B2 & kit IEERERY g
wel st ek,

(5) pH: -f-2{EfE pH meterd fEAsA e}

(6) #amEr(CaCO; ppm): EBTH 4% fustz, 0.01M EDTA gFaie.s st
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AR S AN 49 KE PR BES BEHY KREAEER(Table D HRstq  Hisi
B3l Table 2~do] o KRS BRIk, I, Table 2¢] &= formalin 33 ppm-+malachite green 0.15
ppme ESERERS] 5ol a1, Table 3-2 dipterex 0.25 ppm [REgfo] 2, Table 4= furanace 0.1 ppm(4z%)
BEDRERS] Rl el

(1) Formalin 33 ppm-+Malachite green 0.15 ppm EBro| #R (Table 2)

RERER-S TP/ concrete Foll 4 IHEY £, TS 243082, @A BREARTERL RER
245 5ol 5 1.13 ppmy , ol b MEH FHMKAEER 6 69ppme] 16.89%¢) 8 G}, ammonia
ERY Wee FHEEY HR AEHAES By 9 % i o512 s e e

#ft pH, NOp-N, NO;-N, EEE %< W= 2% Table 2 Fmstglch

Table 2. Comparison of water quality before and after filteration treated with 33 ppm
formalin and 0.15 ppm malachite green

; before after treatment
item treatment ' -
3hr 9hr 15 hr 24hr 30 br wmean(3-24 hr)
temp. (T) air 25.5 24.0 23.5 29.0 29.0 24,0 26, 4
water 25,5 24,0 23.0 25,0 25.0 23.5 24. 25
pH BF 7.4 7.5 — 7.7 7.7 — 7.63
AF 7.5 7.6 —_ 7.6 7.6 —_— 7.6
DO (ppm) BF 6. 16 6. 04 6. 46 7.42 6. 85 —_— 6. 69
AF 4. 36 4.95 5.47 6. 35 5. 48 _ 5. 56
Dif 1.80 .09  0.99 1,07 1.37 — 1.13 (16.89%)
NH-N (ppm) BF 0.62 ppt ppt ppt ppt 0.40 —
AF 0.44 ppt  ppt ppt slight ppt 0.30 —
Dif 0.18 —_ — — —_ 0.10 —
NO;-N (ppm) BF 0.18 0.06 0.04 tr tr tr —_
AF 0.15 0.03 tr tr tr tr —
NO;-N (ppm) BF 2. 55 2.55 3.25 2. 80 3.35 2. 60 2.98
AF 3.10 3.11 2.18 3.10 3.50 3.70 2.97
total hardness BF 138 138 — — —_ — —
(CaCO; ppm) AF 139 139 — — — — —

Note: BF, Beofre filteration; AF, Ater filteration; Dif, Difference between befere and after
filteration; ppt, precipitation; tr, trace,

3. Dipterex 0.25 ppm E3Eego] R (Table 3)

dipterex BB it vl Bt ER fHEAA A% BRsids, T HEE 29, A4 B4
ol Edicl o4, FHKE 20.5C, BRIATWE 0. Tippml.er, HFHAAS 7. 74ppme] 9. 56%¢]
t}, 223, ammonia FEHE ARl 0.033ppmylw, FAFHS Ty 0.49ppme] 6. 7%0) FRE 3t —iH>
BRRERC A Kol A Y #8= PR 26.7C, BRBEE 0.375ppm, M75HHY  FHiEERES 6. 075ppm
o 6.17%q) #F¥stgch. =73, ammonia EESY AR 0.0dppmY w, ol& MFHEILL 0 655ppms
6. 1% B
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dipterex

A. CONCRETE POND (80% Powder)

HRERY RERE P = pE

Table 3. Comparison of water quality before and after filteration treated with 0.25 ppm

item before after treatment i
treatment 3 hr 17 hr 24 hr mean
water temp. (T) 21 20 20 21 20.5
pH BF 7.5 7.6 7.8 8.2 7.9
AF 7.5 7.6 7.8 8.2 7.9
DO (ppm) BF  8.48 6.94 8.54 — 7.74
AF 7.53 6.08 7.92 7.16 7.053
Dif  0.94 0. 86 0. 62 — 0. 74(9. 56%)
NH,-N (ppm)  BF  0.47 0.47 0. 50 0. 50 0. 49
AF 0. 43 0. 43 0.47 0. 47 0. 46
Dif  0.04 0.04 0.03 0.03 0.033(7. 294)
- NOy-N (ppm) BF  tr tr tr tr —
AF tr tr tr tr —
NOs-N (ppm) BF  4.20 3.65 4. 40 4,00 4.02
AF 4,10 4.30 3.50 4, 40 4,07
total hardness BF 165 168 172 167 169
(CaCO3 ppm) AF 165 169 172 166 169
B. AQUARIUM (50% Emulsion)
it before after treatment
item
treatment 1 hr 3 hr 7hr 24 hr 70 hr mean(1-24 hr)
water temp. (C) 26.5 26.5 26.5 27 27 26 26.75
pH BF 8.2 8.2 8.2 — 8.2 8.15 8.2
AF 8.2 8.2 8.2 — 8.2 8.15 8.2
DO (ppm) BF 6.81 6.24 597 6.28 5.81 6.54 6. 057
AF 6. 64 5. 78 5.69 5.68 5.64 5.84 5. 697
Dif 0.17 0. 46 0.28 0.60 0.17 0.70 0.375(6.17%)
NH,-N (ppm) BF 0. 59 0. 86 0.70 0.59 0.47 0.63 0. 655
AF 0.53 Q.80 0.69 0.53 0.44 0.57 0. 615
Dif 0. 06 0. 06 0.01 0.06 0.03 0.06 0. 04(6.10%)
NO,-N (ppm) BF 1.30 1.60 049 0.35 0.10 0.04 0.635
AF 0.48 1. 30 0.45 0.35 0.09 0.02 0. 547
NO,-N (ppm) BF 3.10 2.60 2,80 3.00 3.55 3.1 2. 987
AF 2. 94 3.45 3.3 3.50 3.55 2.4 3. 462
total hardness BF 260 260 — 260 — 288 260
(CaCO; ppm)  AF 260 260 — 260 — 282 260

Note: BF, Before filteration; AF, After filteration; Dit, Difference between before and after
filteration; tr, trace,

— 191 —



& £ oM B F
(3) Furanace 0.1 ppm EEpE0] #82 (Table 4)

furanace JEE= SAkIflA RS MRS MICATHES BRI 24HMS) F5E 0.436ppmad T
WS HEE THE 8 05dppme] 5.41%¢] FEstsich. ¥ w, ammonia BRE 2 BARe) Fi 0.052
ppmol 2 o) & HIFMHA FHfE 0.588ppme] 8.84%¢] Fkiste=h, o] R LilE, WEme &Rl MHES B
st BHEe dErd Ak

Table 4. Comparison of water quality before and after filteration treated with 0.1 ppm

furanace
. before after treatment
ltem treatment
thr 3hr 5hrl 8hr 24hr 50 hr mean(1-24 hr)

water temp. () 25 25 25 25 25 25 26 25
pH BF 8.1 8.1 —_ 8.2 8.2 8.3 8.2 8.2

AF 8.1 8.1 —_— 8.2 8.2 8.3 8.2 8.2
DO (ppm) BF 9.04 7.85 8.54 7.99 8,09 7.80 6. 35 8.05

AF 8.88 7.34 8,14 7.56 7.64 7.41 5.89 7.60

Dif 0.16 0.51 0,40 0.43 0.45 0.39 0. 46 0.436(5.1%)
NH,-N (ppm) BF  0.56 0.64 0.59 0.59 0.56 0.56 0.56 0.588

AF 0.53 0.59 0,53 0.50 0.53 0.53 0.54 0. 536

Dif 0.03 0.05 0.06 0.09 0.03 0.03 0.02 0.052(8.84%
NO;-N (ppm) BF  0.87 2.05 1.50 1.10 0.53 1.80 — 1.40

AF 0. 87 1.52 1,00 0.38 0.46 1.10 — 0.89
NO3z-N (ppm) BF 3.85 4,40 2,94 4,25 4.00 2.00 — 3.52

AF 3.90 3.65 1.8 3.85 2,80 3.85 —_ 3.51
total hardness BF 234 228 230 231 233 236 — 232
(CaCO3 ppm) AF 230 226 228 228 232 240 — 231
Note: BF, Before filteration; AF, After filteration; Dif, Difference between before and after

filteration.
% 2
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formalin4 malachite green RERY 7S (E=zz ol EmiEy) DO H#EZe 1. 13ppm(E ik DO 16. 89
%)= EEE(Table 1)9) 1. 287ppm(FF#sk DOSY 18.65%)9F A9+ WHAMEE 2=

dipterex @REFF(ZaE] o) B RN+ F¥H DO BEiLe] 0. T4ppm (kK DO 9.56%) 44 AHHE
435 1. 287ppmEct R EEE Ve 2 Yo mETE] AT AR Bty = Aol 59,
KES RS R 29, ol HMERY BBl ohix KETHRY #Rd$ ¢ + 4=t &, BFEd F
kiR 25.4CQUE IR HRMUEERY FiHe 20.5TC 4R Aol = FRERMAG ALY Fy DO Bk
0.375ppm (FFHY Fy 6.075ppme]  6.17%)414], oA WHEKF T8 DO HFei: 0. 28ppm(FHIH Ty DO
6.51ppm9] 4.3%) 2t LiEste Aoz KE oFFd EBEE T4 guvhe 3¢ & F 4k
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Fig. 2. Comparison of{DO and ammonia-nitrogen at filter systems showing the ability
of oxidation (decomposition).

FOTI « before filteration, «——- after filteration, o o difference
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