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Utilization of Wastewater from The Tapioca Starch Factory for

Growing Napier Grass in Saline Soil
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Abstract

The study of the utilization of wastewater from the tapioca starch factory for
growing Napier grass in saline soil and The effects on chemical properties of
soil. The experiment was divided into 2 phases as following: The first phase,
the researcher planned 7 solutions of RCBD experiments for 3 times each, for
example, using the wastewater before treating in stabilization pond, using the
wastewater before treating in stabilization pond together with irrigation water
for 1:1 and 1:2, using the wastewater after treating in stabilization pond, using
the wastewater after treating in stabilization pond together with irrigation water
for 1:1 and 1:2, and non-using the wastewater as control. As the results of
every experiment, they effected on the grass growth at 4 weeks including the
numbers of clumps, grass per clumps, leaves per grass, and grass height. They
were non-significant (p > 0.05). The second phase, the researcher planned 2
solutions of Paired t-test experiments for 3 times each, for example, using the
wastewater before treating in stabilization pond, and non-using the wastewater
as control plot. The results of both experiments revealed that they were
effected on the grass growth and productivity at 12 weeks with non-significant
(p > 0.05). The productivity of 3-month grass from the wastewater plot in term
of wet and dried basis had average weighted 183.33 and 54.04 grams per
leaves, 423.33 and 81.54 grams per trunks. The data from the control plot had
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average weighted 150.00 and 46.33 grams per leaves, 336.67 and 64.57 grams
per trunks. In terms of soil properties before and after the experiments, both
had significant Potential of Hydrogen ion (pH), Electric Conductivity (EC), Total
Kjeldahl Nitrogen (TKN), and Phosphorus (P) at (p < 0.05) except Potassium (K).
It had non- significant at (p > 0.05) which found that the nutrients in soil- TKN,
P-were reduced. Moreover, the amount of EC was also decreased which
effected on saline soil except pH. It was higher.

However, watering plants with wastewater helps Napier grass growth in
terms of the amount of clumps, grass per clumps, leaves per grass, and grass
height, together with the wet and dried weight of Napier grass with non-
significant (p > 0.05) comparing with irrigation water. As the result, wastewater
could grow Napier grass and boost the productivity which reuses the waste
product directly. Moreover, it could reduce the budget for treating in
stabilization pond including reducing using the irrigation water which was one

way to reserve water resources.

Keywords Utilization of wastewater from the tapioca starch factory, Napier

Grass, Saline soil
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Mnthuhshegailudmsgimen pH, EC, S, TDS, BOD, COD, TKN, P ua K
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u%uuu%qaaﬂmzﬁulmwmuﬁﬂﬂizmm 15 Wwufiwns (nsuwauiiny nesdasien
1, 1U.4) nthhiegsdululasEvinen pH, EC, OM, TKN, P tag K
1.3 thunniuiidnuanldugangs wdlddoniigns 15-15-15 8nm
50 Alansusials (Ansane Wemes, 1.4.4.) mﬂﬁ?uﬁwmﬂm'%auﬂauﬁuﬁ:mﬁwLLazﬁQﬂ
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21 Aadenisnsmaaesiilvinanisiaiyidvlnvemgiuleifaian
welududwaune Sunududens Srunlusesu wagaugeesu 9Inn1IMARES
Tuseeedl 1 mwﬁﬁ%lﬁaﬁﬂmimaaqﬂqﬂwﬁﬂLuLﬂaﬂuﬁuﬁﬁﬂm
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newndes loun pH, EC, SS, TDS, BOD, COD, TKN, P uag K (guvs yayuse, 2552)
2. Answvinuaudinaaivesnuluwlamaansingg Inednsiesian pH,
EC, OM, TKN, P, way K (nsustauniinu dnininensansiitoniswauniiny, ud.y)
3. Jayadnnkuamnaaed 1u1IATIERIAIAINLUTUTIU (ANOVA)
gearadeifiomaAuuAna1Iwesiin1smeass Tfinnnuuanestuesefidedfey
Meadd fszduarudeiudesay 95vesntsnaaedluszesd 1 uasnisveaosdluszes

7 2 felUsUnINAATIERAIMISEDA spss.

NANN53Y
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mnﬂa&muﬂammauummqmmamu el

1. 9nmsveaesszesd 1 wuinsidindsanlssnuudasuduends
wﬂamwmummamamimmmuimawmumﬂsﬁ Tusseziian 4 dUavi launnaneiu
psdltudAyN9Ena (p > 0.05) ) welughusiuaune siuaudusiens s1uanludedy
WAZAINEIVBIRY AT 1-4 MINEIAY

A5 1 AeasdIuIunevewmg Ludes (ne)

Fuai F5Msnnans

o p-value
q SB, SB, SB, SA; SA, SA; cT

1 - - - - - - - -

2 1.00 1.00 0.67 1.00 0.67 0.67 1.67 0.715%*
3 2.00 1.67 1.00 2.33 1.33 0.67 2.00 0.140%**
4 2.00 2.00 1.00 2.33 2.00 1.00 2.00 0.077**

= lliupnanaiueeadideddgmisananszdiu 0.05

P15 2 ARAIIUIURURBNETRIa LTS (Ausans)

duai 35N15Nnas

4 p-value
7 SB, SB, SB; SA, SA, SA; CT

1 - - - - - - - -

2 1.33 1.00 1.67 0.44 0.67 1.00 1.83 0.638**
3 1.33 1.00 2.00 1.39 0.67 1.00 2.00 0.717**
4 1.83 1.83 2.33 1.61 1.67 1.83 2.83 0.924**

= liupnanaiueeadideddgmisanansziu 0.05
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71574 3 Aadsduiulusenuuesmguules lunedu)

Fuavk FBnmaas

a p-value
il SB, SB, SB, SA; SA, SA, cT

1 - - - - - - - -

2 2.50 3.00 1.75 1.00 2.67 1.83 311 0.743%*
3 4.44 5.17 3.50 4.63 3.33 a4.17 5.83 0.845%*
q 5.53 5717 4.61 6.25 5.09 4.50 6.89 0.851**

= liiupnanaiueeadideddgmisananszdiu 0.05

M5 4 ARdEAINgasTuYBImg Ides (wuRiuns)

o A8mveaeg

I p-value
i sB, SB, SB, SA, SA, SA, cT

1 - - - - - - - -

2 9.33 12.17 7.29 4.13 8.83 8.83 11.22 0.896**
3 21.64 26.08 18.53 19.33 15.67 25.75 31.15 0.856**
q 26.17 31.94 24.06 32.59 37.64 27.67 50.33 0.373**

» Lluansetuegradifudfymsadiniszdu 0.05

2. flosinnmveaesszesd 1 wudinisldindenndndiudeanie
nsasAulnvesnguleshifdauupnansiuegsildodAynieada (o > 0.05)
Seulunsfinwszerd 2 §ifedddiden Bmsildididedourinunistitinanuesus
wafeslunisugnugudesluiiuiidudy WosnBuiidefilddesiunistida
TauUdosaliane Snadunslivssloninnindelnonasaionaununisldi
yausznu duduniseudniediamils anmismaaemuimsldindsainlseny
wilsudusndsfunisldirvausemiudemadonisiasayivinvemg nudes
Tuszeziian 12 §Uai lduandnstuedrefided fgnieadd (o < 0.05) vy
fudiaune Srwaudusions sruiuludedu wazaIugIvesiy finnsedl 5-8
LRI
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A1574 5 AedgduIuneveswlawmgiudes (ne)

o BnIneass

At wiasitléinde wlasaduAy

1 - -

2 2.67 233

3 3.33 267

4 3.67 3.33

5 3.67 3.33
p-value = 0.752%*

6 3.67 3.67

7 3.67 3.67

8 3.67 3.67

9 3.67 3.67

10 3.67 3.67

11 3.67 3.67

12 3.67 3.67

= liupnenaiuegsdidedrgmisatfnsziu 0.05

A1 6 ARABIIUIUAURRNETRLUAME LTS (AuRane)

ot BnIneass

At wiasitléinde wlasaduAy

1 - -

2 1.50 1.50

3 222 2.05

4 222 222

5 222 222
p-value = 0.267**

6 2.33 2.39

7 2.33 2.39

8 2.50 2.39

9 3.78 2.67

10 5.44 3.22

11 6.50 3.55

12 7.61 4.28

= liiupnanaiueeadideddgmisananszdiu 0.05
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A3 7 AadeduiulusenuussnUamgiules (lunadu)

s 3BN1MAaed

av wlasildude wuasnauan

1 - -

2 3.55 3.33

3 7.33 6.55

4 9.33 9.17

5 11.00 10.33
p-value = 0.752**

6 11.17 10.83

7 11.83 11.50

8 14.50 13.83

9 15.83 14.67

10 17.17 15.17

11 17.33 15.50

12 17.89 17.50

aa

= liupnenaiuegadidedrgmisadfnsziu 0.05

715 8 ARRYAINga UYL Uam e (WuRung)

o ed Bn1Ineaeg
dUnnii dnw? o
wlasnldude [V ENGRIVGEY
1 - -
2 19.22 15.66
3 44.78 42.44
4 72.78 68.44
5 91.11 89.66
p-value = 0.860**
6 106.44 102.55
7 124.22 119.77
8 152.89 157.66
9 182.55 173.55
10 198.77 185.22
11 210.44 196.89
12 225.67 212.22

= liiupnanaiueeadideddgmisananszdiu 0.05
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3. mskudsanlssountaiuduzudsiunisitinvayssniulinanas
vowmgnulesluszoziia 12 dUanii wise 3 wheu huwand1siueeeilidednngy
N9ERR (p < 0.05) NelusutminanLazInnLRe A9R15199 9-10 MUEIRU

A1574 9 ARdsvtnanvemg Ll srosnu

Wil (n3w) Ywiinandu (nda)
Woudl wlasile w U a 9 p-value ulasild WU a 9 pvalue
dnde AUAN inde AUAY
1 25.13 21.38 0.694** 10.71 11.76 0.758**
2 123.33 90.00 0.217** 173.33 150.00 0.658**
3 183.33 150.00 0.287** 423.33 336.67 0.240**

= lgluanensiuegedidddgnisadanissau 0.05

A1574 10 Ataduuninuisemg Uy snanu

dmiinlu (ndw) Srviindndu (nda)
Woudl wlasile w U a 9 p-value ulasild w U a 9 p-value
dnde AUAN inde AUAY
1 3.90 3.26 0.670** 1.02 1.09 0.756**
2 29.75 22.49 0.296** 18.53 16.46 0.686**
3 54.04 46.33 0.421** 81.54 64.57 0.217**

= lgluanansiuegadideddgnisadAnssiu 0.05

4. puaudAvIseNsveshuneuLazrainIsaaaslgnvg nules Tiaein
Anudunsaig Ansilni A1dunietng lulasiauiainun uavArloanesa
fanuwsnanafiueg1alitedAyn9ada (p < 0.05) wanudnAlnivadeuvesiunou
wagndenisnaaeslgnngudesldiinnuwandisduegaiided1Agynisads
(p > 0.05) fan13197 11

131 11 AnedemilinsgnauneuwaynasnsmaaasUgnvgiutes

n1513lnes flauugn wasildinds  uuasaauny p-value
pH 7.60 8.07 8.33 0.000%
EC (dS/m) 6.20 0.33 0.13 0.000%
OM (%) 111 0.57 0.44 0.001*
TKN (%) 0.06 0.03 0.02 0.001*
P (mg/ke) 52.00 9.00 6.67 0.000*
K (mg/ke) 55.00 70.00 37.00 0.857**

* upnansiuetslidudfgnisediafisedu 0.05

= lgluanensiuegedidddgnisadanssiu 0.05
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A5t (EC) AnBunetng (OM) Alulasiauian (TKN) wagemoalada (P)
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