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Evaluation of the Efficiency of EM in Semi-closed

Recirculated Culture System of Hybrid Catfish
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ABSTRACT

The experiment was done to evaluate the efficiency of mixed microorganisms, EM, which is being used
widely for agriculture and aquaculture in Thailand, in semi-closed recirculated culture system of hybrid catfish,
in concrete ponds. Results of the experiment showed non-significant difference (P>0.05) of the average values
and trends of key water quality parameters (pH, dissolved oxygen, carbondioxide, BODS, ammonia, nitrite,
nitrate, soluble orthophosphate, sulfide, total suspended solid, and chlorophyll a). The use of EM also had
no effect on survival rate, growth rate and total production of hybrid catfish.
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Table 1

Production, survival rate, average weight, and feed conversion ratio of hybrid cat fish cultured

in recirculated semi-closed culture system with and without EM.

Control EM
Average production (kg.) 336.7 317.2
Average weight (g.) 125.8 125.0
Surviral rate (%) 89.1 84.5
Feed conversion ratio 1.28 1.21

Table 2  Average percentage of water added into
culturing system to compensate loss
removal and

during sediment

evaporation.

Week %

1.71
2.57
0.00
3.57
3.86
5.14
4.86
9.57
14.28
22.14
17.14
14.29

O 0 1 N R W N -

— e
o = O

4 e R o (a
Faluaammsdeauuilesdinaldsuiuans
dunsdanfsegluszuudeudnann eswnms
A S Y a
waeu lravesawmazulaimIfidanisds
NIV UDIATNOUTUT UAZ RO AN
NNMITALHULUATMTN TV UABOINT
a o J ° Yt £ =
wazdatuarsandarmidinislgeendauly
Yinags wazvhiditemsazauvesesiuiing
1 o A o L)
MnmMsaatsYeIasounss  Femldinans

ld' :’ o L} s
alasuuasguaminlumandassuegluszay

=1

oy Y a a ~< A A P}
fideudaingd  Sufuszuviignidenuuiie4
naaeulszAninmuesgdunid EM Fnwa
MINAABINUNIMTaLaNVYIAITOUNTS 1
¥ ]
TTUUMIEE001959157 Taesunds BODS 104
J ' A & a4 &
i lunguauguRuAunn 1.6 mgi Wweaisudes
flu 197 mgn udlaiusn uemiiu 60.1 mgn
v 4 I v
Tudansdl 4 nazdiugagaludianin 9 7 2525
o P A 1 o Aq Y a oo '
mg/l Tuda¥ifi 9 vasinguilggaunid EM an
¥ ' ' ' 9
BODS waatWiineIn 1.5 mg/l ieFuasady 1.7
mg/l Tudawiusn wazily 58.2 mgn Tudaia
v v 3 1
4 uazdugegaidladil 9 # 235.0 mgn 1M
azauvedansdunis midSuaenFaunnm
¥
6.00 u. luia 2 ngumInaasIanaegluseal
a1n 3 mg/ Tudenii 7 nazanaandedinii 1
¥ v
mg/l AaadUaniin 9 uazlimsazauves
Ed 1
msveulasenladlulSugs duwdlawia 3
¥ ¥ T
Wudu'l) Faiinald pH veuianmas msavay
voaeu Tuieiwuun Tagmnizegagaluagraie
yoaminaaed amdTnalulasinumniigaly
s (d‘ [ o Jd’
dilanin 8 uaz 9 wu'luwsngegalumadanin
[ o s o a 1
10 wuiReiu oo IsHomannugigalusia
v ¥
#lavin 9 uaz 10 Usuadalidlutiastany
¥ ) v
Fauadaii 2 uazwugegaludiansiii 12 (Table
3,4,5,6,7,8)



198 1. inuasemdas (e 9 30 AU 5

Table3 Average value and range of dissolved oxygen in semi-closed recirculated culture system of
hybrid cat fish with and without EM.

Dissolved oxygen (mg/1)

Control EM
06.00 14.00 06.00 14.00
1 4.47(4.4-5.0) 9.87(7.8-13.2) 4.45(4.1-4.8) 9.55(7.3-13.3)
2 4.23(3.5-4.6) 11.51(8.8-13.6) 4.26(3.7-4.7) 10.27(7.1-13.9)
3 3.48(3.1-4.1) 11.96(11.1-13.0) 3.43(3.0-3.8) 13.19(12.2-15.4)
4 4.80(4.5-5.2) 7.91(7.2-8.8) 4.57(4.2-4.8) 7.92(6.9-9.3)
5 3.70(2.8-4.4) 6.79(4.7-8.4) 3.56(3.1-4.1) 6.48(4.4-8.2)
6 3.35(3.0-3.5) 5.39(4.3-6.5) 3.71(3.3-4.7) 6.90(5.6-8.1)
7 2.45(2.0-2.8) 4.12(3.5-5.4) 2.71(2.3-3.0) 4.81(3.6-6.7)
8 1.22(0.9-1.5) 3.16(2.4-4.4) 1.09(0.7-1.5) 2.50(1.5-3.2)
9 0.72¢0.5-0.9) 2.76(0.9-3.5) 0.62(0.5-0.9) 1.87(0.7-2.3)
10 0.55(0.5-0.7) 2.05(0.6-3.2) 0.45(0.4-0.5) 2.37(0.6-3.6)
11 0.91(0.3-1.9) 3.24(2.3-4.8) 0.56(0.3-1.1) 2.95(1.3-3.7)
12 0.51(0.4-0.6) 3.45(1.4-5.3) 0.45(0.4-0.5) 3.45(1.9-5.0)
13 0.57(0.3-0.8) 2.90(1.7-3.7) 0.47(0.3-0.7) 2.01(0.7-2.9)

Table4  Average concentration and range of carbondioxide in water in semi-closed recirculated culture
system of hybrid catfish with and without EM.
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Carbondioxide (mg/l)
Control EM

06.00 14.00 06.00 14.00

1.10(0.5-1.8) 0.00 1.81(1.3-2.2) 0.00
2.91(0.0-7.0 0.15(0.0-0.7) 4.46(0.0-8.7) 1.20(0.0-4.0)
8.79(6.3-13.3) 0.00 9.23(5.5-16.9) 0.09(0.0-0.7)
10.80(4.8-17.7) 3.64(0-9.9) 10.70(6.7-19.4) 4.88(0.0-13.4)
13.41(9.2-17.6) 5.29(0.7-8.9) 11.84(6.1-15.4) 6.97(3.3-9.2)
13.70(10.1-1-16.5)  10.08(7.2-14.9) 12.20(6.9-15.6) 6.17(2.7-8.8)

20.01(17.2-22.9)
26.12(19.1-36.1)
28.33(21.8-36.3)
32.48(12.9-46.5)
28.95(24.7-36.0)
28.71(24.1-33.7)
29.61(26.7-32.7)

14.69(10.4-19.5)
20.51(16.2-25.0)
19.94(8.6-32.7)
19.30(15.5-28.7)
17.82(11.5-25.7)
18.20(11.9-26.4)
24.16(16.2-28.9)

18.47(16.2-20.8)
24.55(19.8-33.8)
26.87(23.1-31.7)
28.29(15.5-35.3)
28.19(23.1-35.3)
23.76-21.1-28.7)
24.42(21.5-29.0)

12.51(8.8-18.7)
20.80(18.5-23.5)
21.21(13.2-28.4)
19.60(15.2-25.7)
17.82(8.6-26.1)
12.92(5.3-18.5)
19.85(13.5-24.4)
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Table 5 Average value and range of water pH in semi-closed recirculated culture system of hybrid

catfish with and without EM.

pH
Week Control EM
06.00 14.00 06.00 14.00
1 8.17(7.8-8.6) 8.53(8.3-9.2) 8.19(8.1-8.4) 8.53(8.3-9.0)
2 8.04(7.5-8.4) 8.89(8.5-9.3) 7.93(7.5-8.3) 8.45(7.9-9.0)
3 7.61(7.4-8.3) 8.68(8.5-8) 7.66(7.4-8.1) 8.78(8.5-9.0)
4 7.59(7.5-7.9) 8.10(7.9-8.3) 7.6(7.4-7.9) 8.11(7.9-8.3)
5 7.53(7.3-7.8) 7.93(7.7-8.3) 7.42(7.2-7.6) 7.79(7.4-8.1)
6 7.25(7.1-7.3) 7.52(7.1-7.8) 7.35(7.2-1.5) 7.93(7.3-8.5)
7 7.01(6.9-7.1) 7.18(7.0-7.3) 7.05(7.0-7.1) 7.29(7.0-7.4)
8 7.00(6.9-7.1) 7.15(7.0-7.3) 7.02(6.9-7.1) 7.12(7.0-7.2)
9 6.82(6.8-6.9) 7.05(6.8-7.4) 6.77(6.7-6.9) 6.87(6.8-7.2)
10 7.09(6.9-7.5) 7.25(6.9-7.5) 6.82(6.7-7.1) 7.00(6.7-1.2)
11 7.09(6.9-7.3) 7.38(7.1-8.0) 6.94(6.7-7.1) 7.17(6.7-7.6)
12 7.24(7.1-7.4) 7.46(7.0-8.1) 7.11(7.0-7.2) 7.36(6.8-8.3)
13 6.99(6.8-7.1) 7.20(7.0-7.8) 6.84((6.6-7.0) 7.05(6.8-7.5)

Table 6 Average value of BODj5 and sulfide in water in semi-closed recirculated culture system of
gybrid catfish with and without EM.

BODs (mg/l) Sulfide (mg-S/)

Week
Control EM Control EM
0 1.6 1.5 0.000 0.000
1 19.7 11.7 0.000 0.000
2 217.5 12.7 0.020 0.014
3 11.5 9.5 0.015 0.033
4 60.1 58.2 0.014 0.012
5 106.9 104.3 0.222 0.022
6 151.5 85.4 0.033 0.012
7 40.2 36.9 0.022 0.011
8 132.7 122.2 0.034 0.020
9 252.5 235.0 0.033 0.025
10 151.9 161.9 0.005 0.005
11 115.2 112.3 0.011 0.008
12 119.2 117.7 0.060 0.028
13 123.4 122.4 0.011 0.005
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Table 7  Average concentration of total ammonia nd nitrite in water in semi-closed recirculated culture
system of hybrid catfish with and without EM.

Total ammonia (mg-N/1) Nitrite (mg-N/1)
Week
Control EM Control EM

0 0.017 0.013 0.001 0.002
1 0.027 0.023 0.002 0.002
2 0.134 0.164 0.005 0.006
3 0.134 0.164 0.007 0.010
4 0.476 0.353 0.189 0.391
5 0.169 0.005 0.469 0.388
6 0.010 0.007 0.861 0.848
7 0.033 0.044 0.829 0.762
8 0.115 0.042 21.427 6.501
9 0.370 0.373 16.219 1.578
10 2.849 2.022 2.101 0.321
11 4.596 2.900 0.959 1.207
12 14.309 11.973 0.507 2.964
13 16.395 9.683 3.585 4.357

Table8  Averageconcentration of nitrate and soluble orthophosphate in water in semi-closed recirculated
culture system of hybrid catfish with and without EM.

Nitrate (mg-N/1) Soluble orthophosphate (mg-P/1)
Week
Control EM Control EM

0 0.003 0.002 0.003 0.003
1 0.008 0.001 0.009 0.009
2 0.002 0.002 0.006 0.025
3 0.003 0.005 0.012 0.007
4 0.036 0.143 0.785 0.813
5 0.000 0.024 1.225 1.220
6 0.000 0.000 2.064 1.982
7 0.054 0.112 0.089 0.099
8 4379 11.511 4.246 4.743
9 1.284 6.617 6.211 6.078
10 15.150 18.960 5.646 6.206
1 5.010 6.118 2.247 2.657
12 1.159 2.614 2.373 2.870
13 2.136 3.660 3.371 3.377
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Table 9  Average concentration of total suspended solid and chiorophyll a in water in semi-closed
recirculated culture system of hybrid catfish with and without EM.

Total suspended Solid (mg/l)

Chlorophyl! a (ug/l)

Week

Control EM Control EM
1 41.33 42.00 16.07 1.6
2 64.33 79.67 151.16 6.3
3 73.27 114.20 571.81 61.0
4 114.33 148.67 1035.50 98.8
5 165.00 176.67 787.21 51.3
6 229.67 209.67 399.55 47.2
7 443.33 546.00 1177.64 100.0
8 772.00 803.33 817.61 44.6
9 518.67 502.00 1306.42 103.0
10 422.67 397.33 1059.09 103.6
11 482.00 598.00 1124.26 112.5
12 255.33 226.67 1040.30 132.1
13 277.33 291.33 1337.89 117.6
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