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Utilization of Community Wastewater in Rice Cultivation, RD 31 (Pathum Thani 80)
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Abstract

Utilization of community wastewater in rice cultivation is alternative solution for wastewater
management and water shortage in agriculture. The objective of this study aims to investigate the utilization
of community wastewater in rice variety RD 31 (Pathum Thani 80) cultivation. The wastewater
characteristic of Valaya Alongkorn Rajabhat University has shown slightly alkaline (pH 7.88) and high
organic components (TS, BOD, TN and TP). It was feasible to use the wastewater in 132 days of rice
cultivation and non-toxic. Use of the wastewater with chemical fertilizer 16-20-0 of 35 kg/rai (219 kg/ha)
and 46-0-0 of 15 kg/rai (94 kg/ha) productions cultivated in Ongkharak soil series, that had slightly acid
soil (pH 6.22) and moderate nutrient. This research was an experimental design (CRD) with 5 treatments
and 4 replications. Result of the wastewater use with chemical fertilizers treatment was better height in
growing stages (high, booting, heading and harvesting stages), larger amount of biomass, numbers of

panicles per messy clump and yield than only green manure and only wastewater and tap water treatments,

" annAeAneaaniisuanden anzingimansuazmalulad asuingidusaigalaseasnsal lunszususgl i
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respectively. Result of the wastewater use with chemical fertilizers treatment showed that grain weight
(27.0 grams/1,000 kernels) was similar to irrigated rice (28.9 grams/1,000 kernels). However, pollutant
residues in plant, yield, and soil ecosystem from wastewater utilization in rice cultivation will be considered

in long-term.

Keywords: community wastewater, rice cultivation, green manure, azolla, wastewater management
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Table 1 Analytical methods of wastewater and soil characteristics.

Parameters Select method (references)

pH Electrometric method (APHA, 2012)

DO Membrane electric (on-site) (APHA, 2012)

BOD 5-Days BOD test, azide modification (APHA, 2012)

EC Electrical conductivity method (APHA, 2012)

NOS' Nitrogen-nitrate (colorimetric, brucine), (USEPA, 1971)

TS Total solids dried at 103-105°C (APHA, 2012)

N Total Kjeldahl nitrogen, Semi-automated colorimetry (USEPA, 1993)
TP Sulfuric acid-nitric acid digestion, ascorbic acid (APHA, 2012)

OoP Ascorbic acid method (APHA, 2012)

pH (1:2.5, Soail : HZO)
EC (1:5, Soil : HZO)
CEC

Standard glass electrode (Beck, 1999)
Conductivity meter (Cottenie,1980)
NH4OAC 1M pH 7 (Chapman, 1965)

Texture Hydrometer method (Bouyoucos, 1962)

TN Kjeldahl method (Black, 1965)

TP Vanado-molybdate method (Olsen and Sommers, 1982)
available P Bray Il (Bray and Kurtz, 194n)

oM Walkley black modified acid-dichromate digestion, FeSO4

titration method (Walkley and Black, 1947)
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Table 2 Results of wastewater characteristics from community wastewater treatment plant.

Parameters Wastewater, n=4 Effluent discharge Effluent quality for agriculture
standard of Thailand (WPCF, 1989; Karnchanawang
(mean + SEM) (ONEP, 2010) et al., 2002)
pH 7.88 +0.01 55-9.0 6.5-8.4
DO (mg/L) 4.27+0.23 N/A N/A
BOD (mg/L) 195.38 + 16.00 <20 <50
EC (uS/cm) 541.08 + 0.08 N/A N/A
Og’(mg/L) 0.07 + 0.01 N/A N/A
TS (mg/L) 517.33 +5.10 N/A N/A
TN (mg/L) 2.72+0.16 <20 <30
P (mg/L) 2.06 +0.14 <2 N/A
P (mg/L) 0.64 £0.09 N/A N/A

2. AuaNLRIaIAY
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Table 3 Results of soil characteristics between before and after planting in each treatment.

Parameters Before planting After planting, n=4 (mean) LSD %CV
n=4 (mean) T1 T2 T3 T4 T5 (0.05)
Soil texture Clay (sand 5.60%, silt 28.45%, clay 65.95%)
pH1:25 6.22 6.24 c 6.36 b 6.32bc 6.34b 6.62 a . 0.83
EC 1:5(uS/cm) 172.53 178.53e  33363b 28240c 390.77a 277.03d e 0.84
N (mg/kg) 1,111 1,120 b 1,575 a 1,575 a 910 b 1,190 ab * 17.11
P (mg/kg) 65.12 43.60 b 52.09ab 45.98b 61.60 a 54.81ab * 12.26
Available P (mg/kg) 41.60 15.83 ¢ 31.05b 39.79 a 27.73¢c 37.41Db > 7.86
CEC (me/soil 100 g) 38.20 26.30ab  29.40a 21.60 b 26.20ab 28.40a * 10.22
OM (%) 3.14 2.86 a 281a 277 a 274 a 253 a ns 13.71

Remarks: 1) Treatments: T1=tap water only, T2= community wastewater only, T3= mix of wastewater and chemical fertilizers,
T4= mix of wastewater and green manure, T5= mix of wastewater, chemical fertilizers and green manure.
2) Numbers in column followed by the same letter are not significantly different using least significant difference
(LSD) at P<0.05 (*), P<0.01 (**) and P>0.05 (ns).

3. mMeRsuiulaLazNaNaRt12

m@mﬁmmzﬁmm’i‘mLﬁuimﬁmmmqamﬁmmﬁuimmwzﬁ"\imiﬁﬂéw 40, 65, 85 uay 132 914
Huszazuanne efes 8anTae WAHALIAEY ANEEL WU mﬂ%‘fiﬁLﬁmmuéquﬁuﬂﬂﬁmmLL@zﬂﬂmﬁ
Tlfinasiamnugeaassiuiauansnsiuniada (P>0.05) RIS UILaE U RisT LN sUANNe TR
ﬁu%ﬂummﬁummmﬁuLﬁ'mmmLwi@m@ﬁ@"ﬁmuﬁuimLL@Ammmﬂummﬁ%ﬁﬁﬁwLﬁﬂi’quﬁuﬂmmﬁ
(T3) ﬂﬂwmm (T4) LL@yﬂEILﬂN?QNﬂ‘LIﬂEIWﬂmm (T5) mmwmuua Lu;mmqmﬂﬂiimﬁﬂmmﬂivﬂﬁ (T1) uaz
mmﬂ (T2) iReseenaienfisziiumnaiesi 95% (P<0.05) Tmm’mmmemmamvmmumm‘luﬂﬁwm
773,74, 75 slﬂ@mmnumnwwwﬂqniummwmmummqwmmmmﬂ 117 EummAs (NTunn9dnn, 2555)
‘LwﬂmvﬁlﬁmLfammil,wq"ﬂ@ﬂﬂuﬁqLﬁuﬁmmmm'ﬁmﬁwm 132 '3’1&%QﬂﬂﬁU?Hﬂ’jﬁﬂ’]ﬁ‘ﬂ@ﬂLLUUH’]“TJZQ‘JJ?“’V]’]“L&?]I
H1ran 118 $u (NInAEN9INEM3, 2550) Anarsuinnsdiin meqmuﬂﬂLﬂummmmwmm@ﬂmm flsvez
[51'1\1“'| mmumumqLL@.vmmmN‘Emwmmwmm@ﬁ 66.25— 120.25 [IuAmAI/NG, Suaufudnafisresi
e 27 fwne uazauanaediisinandnld 24 :9une (Table 4) iilesannluide Aumizlgn uavileadl
ﬁﬁmﬁﬂﬁzn@mmmﬁ;himmuﬁgﬂLﬁmﬂwmmmmﬁmm Haninasanisaieasunazlugesu
mmﬁmmmiﬂ@ﬂﬁﬁmmﬂ%memﬂ‘ﬁlﬁﬁw @eanuuanendedeslud Auasanisasyaulameansuiey
lugegn wazsanndnsiiisannsruuinin @euastineatlsenn (afld uazans, 2545)
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Table 4 Growth stages of rice and numbers of panicles per clump.

Mean of height in growth stages (cm) per clump,  Numbers of panicles ~ Numbers of

Treatments n=4 (mean) per clump heading per
Tillering Booting Heading Harvesting  Tillering Harvesting clump
T1 58.50 a 73.00 a 106.75b  107.25Db 11 ab 17b 13b
T2 59.25 a 72.25a 102.50b  109.00 b 8b 16 b 15b
T3 66.25 a 80.75 a 114.75a 120.25a 11 ab 27 a 24 a
T4 59.75 a 75.70 a 106.75b 115.50 ab 11 ab 23 ab 24 a
T5 62.75 a 79.00 a 106.75b 115.38 ab 15a 23 ab 22 a
LSD (0.05) ns ns ns ns ns * *
%CV 9.17 6.20 4.08 5.04 27.37 18.63 15.65

Remarks: 1)Treatments: T1= tap water only, T2= community wastewater only, T3= mix of wastewater and chemical fertilizers,
T4= mix of wastewater and green manure, T5= mix of wastewater, chemical fertilizers and green manure.
2) Numbers in column followed by the same letter are not significantly different using least significant difference
(LSD) at P<0.05 (*) and P>0.05 (ns).

AT aAtnA T TR AN Tmﬂmﬁ\‘iﬁmﬁﬂmwﬁqmuﬁuLﬁlmuﬁqwudﬁ wnnmﬁ%
fanadanmaasinialdunnsreiunieadin (P>0.05) mesmmﬁﬂmmmemuﬂﬁLm:u (T3) Wi
mﬂqmmmmmvmmumqL@@ﬂmmm mamquummqmwmemmuuﬂLu@mmmm (44.33 NF/N8) LANFINY
mﬂﬂﬁmmuj ptinafidadnArynneadiate (P<0.01) "memuwummmuiuLus»mmqmmimmuj
wazinusresdaRivini 27.00 nfuA 000 ida (Table 5) delndiAasiuninlgndnlunsaszniu
Imﬂmiﬂﬂuuwuﬂmmmemqwu@ na 31 (Unuenil 80) wazdng na 35 (594m 80) Winfiu 28.90 uay 28.10
N33/1,000 (AR ATNAFL Lmﬂﬂz’ﬂﬁmﬁummammﬂmﬂ%{iq@ﬂLmzﬁﬁ%mqm’hmﬂﬁuﬁ:m 6 LATULFS
Wuﬁ:mmgmimﬁ'slﬁm@m'ﬁm@um’“mﬁmﬁmg’iwdw 21.52 - 21.72 LAz 26.28 - 26.62 N§1/1,000 WAA AN
AR ?ﬁ'q”l,xiLu;mf;iwf«nﬂmﬂ%ﬁ’]‘mﬂizmumw:ﬂQﬂ%”]f;'ﬁ'izﬁumwL%mj’u 95% (NFNATINNINEAS, 2550;
@Az AnLy, 2545)

Table 5 Result of rice biomass yield analysis.

Treatments Gram per messy clump of rice Gram per messy clump of grain Grams per thousand
biomass, n=4 (mean) weight, n=4 (mean) kernels, n=1000
Fresh Dry Good grain shape  Grain blighted (mean)
T1 156.48 ab 47.09 ab 11.85¢ 2.85 bc 2520 a
T2 13247 b 36.49b 29.81b 1.35¢c 2540 a
T3 225.59 a 68.19 a 44.33 a 3.31 bc 27.00 a
T4 198.39 ab 51.76 ab 15.89 ¢ 425Db 26.80 a
75 168.50 ab 44.09 ab 22.77 bc 6.94 a 2590 a
LSD (0.05) ns ns o o ns
%CV 26.48 28.67 28.81 24.84 5.37

Remarks: 1) Treatments: T1= tap water only, T2= community wastewater only, T3= mix of wastewater and chemical
fertilizers, T4= mix of wastewater and green manure, T5= mix of wastewater, chemical fertilizers and green manure.
2) Numbers in column followed by the same letter are not significantly different using least significant difference
(LSD) at P<0.01 (**) and P>0.05 (ns).
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