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unAnta: n31Teda g Usrasdiiefinwinistidain fisnnveid ssuaimuelneTasldunuuas (Azolla microphylla)
Tdunun1snaassuu 5x3 factorial in completely randomized design (CRD) &1 3 1 1hiisilildununaadusaegnenis
murulaguuseeniu 2 Yade fie Hadet 1 : seAuTInavewiuLAs 79 0, 0.2, 0.4, 0.6 uaz 0.8 ke/ 50 L vosinfis Tadod
2 sypzailuntsiisaguami Ao 10, 20 uag 30 u vdegshisluinmgadaiauai Wi pH, DO, BOD,
NH,, TSS, TN, wag TP ﬁﬁayjaﬁlﬁm%mﬁzﬁmmmLL‘Ui‘Usau (analysis of variance) wazwisuliisuaaasineisves
duncan’s new multiple range test (DMRT) fiszfuainund ety 95% wan1s@nwinuinuszansanlunisiidnanasd
USUUULMULAY 0.2 kg WATI¥E¥LIa1 20 SuilAn pH =8.51+0.44, DO=5.85+2.39, BOD=1.05+0.31 mg/|, TSS=1.17+0.07
mg/l kag TP=0.04+0.00 meg-P/l USunaullutang 0.8 kg hagszeziaan 20 TudA1 NH,= 0.53+0.01 mgN-/l Lag
TN= 0.93+0.13 mg-N/l waznsiddnavesmuadlussiufiunnsafuiagssznafimuizansensiasuiasdaug
fianuwnnanstuegaifedfuneads tnefldnadssening 678.3-1696.7 o/m? i 0.2, 0.4, 0.6 waz 0.8 kg WarNITANE
Usinallulasiaunasearlodaveunuuns nuimmain1stidnfiuSunammuns 0.8 kg sveviartunisvada 30 Su fivsune
TulnsiauveauvuLAsNNTignwiniy 25.28+0.00% wagUTnumearladauniigawintu 28.89+0.15% Jaiinmsfunananves
LmuLLmﬁ'ﬁwmiﬁﬂmiﬂuwammﬂiuﬁﬂLﬁaﬁﬁmmmsﬁmuumamﬂsmzqmsﬁﬂﬂlﬂummémLa‘lﬂmLLazmamaLﬁuma
Fanmldluszovianiiiaty

Adndgy: Uanvuslve, MRt uwiuwee: Tsadeunaand

ABSTRACT: The purpose of this research was to study the effluent treatment from Climbing Perch culture using
Azolla microphylla on effluent treatment from Climbing Perch culture. The 5x3 factorial in completely randomized
design was used with 3 replications. The effluent without Azolla microphylla was a control sample which was
divided into 2 factors. The first factor consisted of different Azolla microphylla biomass levels (0, 0.2, 0.4, 0.6, and
0.8 kg/ 50 | of the effluent). The second factor included the different durations of water quality treatments (10, 20,
and 30 days). The effluent samples were analyzed for water quality indices which were pH, DO, BOD NHs, TSS, TN,
and TP. The data collection was used for analysis of variance and mean comparisons using Duncan's new multiple
range test (DMRT) method at 95% of reliability. The results showed that the treatment efficiency reduced at 0.2 kg

* Corresponding author: suganyakumla@gmail.com

Received: date; December 24, 2021 Accepted: date; August 1, 2022 Published: date; October 12, 2022



unnss 50 atiufl 6: 1567-1579 (2565)./doi:10.14456/kaj.2022.128. 1568

of Azolla microphylla and 20-day treatment duration, pH=8.51+0.44, DO=5.85+2.39, BOD=1.05+0.31 m¢/|,
TSS=1.17+0.07 mg/\, and TP=0.04+0.00 mg/-P/\. The Azolla microphylla at the weigh of 0.8 kg with 20-day treatment
duration showed that NH; = 0.53+0.01 mg.N-/l and TN = 0.9320.13 mg-N/l. The use of Azolla microphylla biomass
at different levels and appropriate time for biomass change showed a statistically significant difference averaged
between 678.3-1696.7 ¢/m?” at 0.2, 0.4, 0.6, and 0.8 kg. The study of Azolla microphylla’s nitrogen and phosphorus
content was found that after treatment at 0.8 kg for 30 days, the highest nitrogen content of Azolla microphylla
was 25.28+0.00% and 28.89+0.15% for the highest phosphorus content. The increase in the yield of Azolla
microphylla in this study was a result of the nutrient in the effluent from which the Azolla microphylla could absorb
for its erowth and biomass increasing over an extended period of time.

Keywords: Climbing Perch culture; wastewater treatment; Azolla microphylla; experimental house
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Figure 1 Azolla microphylla grown in concrete ponds before using for the experiment
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Table 1 Properties of water from the climbing perch culture pond and water to be treated

Water Unit standard* Waste water from
quality Climbing Perch culture Treated wastewater
index pond

pH - not exceeding 9 8.27-8.50 8.52

Do mg/| not exceeding 3 7.88-8.86 4.48

BOD mg/l not exceeding 20 19.68-22.88 1.44

NH, mg.N-/1 not exceeding 1.1 1.01-1.89 0.53

TSS (mg/L) not exceeding 70 72.44-73.58 1.29

TP mg.P/L not exceeding 0.5 0.74-1.25 0.37

TN mg.N-/L not exceeding 4.0 4.05-4.66 0.83

Department of Fisheries (2011)°
Do: Dissolved Oxygen, BOD: Biological Oxygen Demand, NHs;: Ammonia, TSS: Total Suspended Solid, TP: Total
Phosphorus, TN: Total Nitrogen

nMsfnwnuinstitathisnnveiisslamueinelagldumuns Tnethitsdissiuanadudu 25% wuiusina
WLKAY 0.2 kg Iagsreslian 20 Ju ﬁmaﬁiaﬂmﬁ?ﬂ'auLLUammmwfwﬁaaﬂwnﬁﬁaﬁﬁmmaaﬁﬁ (P<0.05) mevaensirdn
AEUNULAINNATIRTIITAkansly Table 2 ansnnassuansliiuiniifsesssuutdalundas szezinanian
pH WU 8.51+0.44, DO WU 5.85+2.39, BOD 111U 1.05+0.31 mg/\, TSS iy 1.17+0.07 mg/, TP 111U 0.04+0.00
mg-P/L duUSHnauviuLAg 0.8 kg A1 NH, Wity 0.53£0.01 me-N/L uag TN Wity 0.93+0.13 me-N/L lelunuunsttn

PJrsanunsaanAnanailauinnnilaiinisindna
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Table 2 Effects of water quality changes in the form of pH, DO, BOD, NH,, TSS, TP and TN after using

Azolla microphylla

Day Dose pH Do BOD NH; TSS TP TN
(kg) (mg/V) mg.N-/L (mg/V) mg-p/L (mg.N-/0)
0 8.50+0.76° 4.43+1.56° 1.44+0.96° 0.53+0.01° 1.29+0.81° 0.37+0.01° 0.83+0.08°
0.2 8.31+1.12° 4.55+2.20° 2.03+0.82¢ 0.53+0.00° 1.84+0.05° 0.04+0.00° 0.91+0.22°
10 0.4 8.40+0.27¢ 537+1.45° 2.40+1.04° 0.52+0.01° 1.9+0.80P 0.37+0.00° 0.96+0.03?
0.6 7.58+0.47° 3.67+2.142 1.97+1.08° 0.52+0.01° 1.84+0.87° 0.38+0.01° 0.96+0.24¢
0.8 6.77+0.44° 3.85+2.39° 1.30+0.31P 0.53+0.01¢ 1.81+£0.072 0.34+0.00° 0.93+0.13¢
0 8.50+0.76°¢ 4.43+1.56° 1.44+0.96° 0.53+0.012 1.29+0.812 0.37+0.01° 0.83+0.08°
0.2 8.51+0.44° 5.85+2.39° 1.05+0.31P 0.50+0.01¢ 1.17+0.072 0.24+0.00° 0.04+0.00°
20 0.4 8.60+0.27¢ 4.40+1.45° 0.67+1.042 0.51+0.012 1.34+0.80P 0.27+0.00° 0.22+0.032
0.6 7.98+0.47° 6.60+2.142 1.30+1.082 0.52+0.012 1.26+0.872 0.28+0.01° 0.20+0.24¢
0.8 8.55+0.44° 7.77+2.39° 0.93+0.31° 0.53+0.00° 1.10+0.072 0.93+0.13¢ 0.10+0.13¢
0 8.50+0.76°¢ 4.43+1.56° 1.44+0.96° 0.52+0.012 1.19+0.81° 0.27+0.012 0.73+0.08°
0.2 8.13+0.522 2.85+0.97° 1.17+0.44° 0.52+0.012 1.83+0.07° 0.03+0.012 0.82+0.042
30 0.4 8.60+0.27°¢ 4.21+1.45° 0.93+1.04° 0.52+0.012 1.34+0.80P 0.37+0.00? 0.80+0.032
0.6 7.98+0.47° 4.54+2.14° 1.12+1.08° 0.52+0.012 1.26+0.872 0.38+0.012 0.96+0.24¢
0.8 7.53+0.74°2 4.93+2.68? 0.88+0.712 0.53+0.00° 1.27+0.862 0.37+0.00? 1.03+0.12¢

¢ values in the same column at the same period are method at 95% confidence level
Do: Dissolved Oxygen, BOD: Biological Oxygen Demand, NHs;: Ammonia, TSS: Total Suspended Solid, TP: Total
Phosphorus, TN: Total Nitrogen
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Table 3 Changes in Azolla microphylla biomass at different time periods

biomass Time
Azolla (kg) 10 day 20 day 30 day
biomass 0.2 144.05+80.21° 153.30+12.61° 163.00+70.16°
(kg/ 50 L of 0.4 159.45+11.21° 178.89+22.61° 213.89+67.12°
waste 0.6 175.26+17.61° 189.22+27.61° 215.22+68.06°
water) 0.8 188.89+67.61° 197.40+87.61° 247.89+58.73°

¢ values in the same column at the same period are method at 95% confidence level.

300 -
250 |
200
150 4 o @ 10day

100+ 20 day

growth rate (g)

50 4 30 day

0 0.2 0.4 0.6 0.8

Azolla microphylla biomass (kg)

Figure 3 Relative growth rate of Azolla microphylla in wastewater from climbing perch culture pond at different

biomass and time periods.

wan1saneUsnalulasiaunaznonadauiunng
navoan1sUsualulasiauluiinuinfiseauliiuiaveunuung 0.8 kg Nszagiiarlun1siidn 10 Tu dUsua

TulnsauWingU 24.82+0.85% Tiszeziialunmstiva 20 Ju Usunalulasiauwiiu 23.78+0.25% szaziailumsuise 30

o

Tu dUsunalulasiauyindu 25.28+0.00% (Figure 4a) nan1sdanwUsunanenesanuinnisldssautmnavesunuunsly

'
= v

nsUitmhnnyanisveaedialeanasanseauTitaveswnulag 0.8 kg Niszeiattunsuitn 10 Ju dusunavleanesa
WU 12.19+0.45% Wszeziianlunisundn 20 Ju YTunaeanasawvindu 26.19+0.25% ssuziialunisuidn 30 Ju i
USununeanasavinniu 28.89+0.15% (Figure 4b) @usnesuielainiiszaziian 30 Tu USunaunulag 0.8 kg dan

lulasiuazeaneiauiniian Fasgensananuuuaazgadululdlunsasydvlauasiininadininla
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Figure 4 Nitrogen (a) and phosphorus (b) in Azolla microphylla after being used for treating effluent from

Climbing Perch culture pond
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