Rajabhat J. Sci. Humanit. Soc. Sci. 20(2): 429-440, 2020

dnzivunzauvaensistaszndniisnadanandnn1aies
OPTIMUM CONDITIONS OF USING FERMENTED
URINE AFFECTING YIELDS OF MARIGOLD
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Abstract

Factors affecting on yields of Marigold by fermented urine were optimized
using response surface methodology with central composite design. Investigated
parameters included fermented urine concentration and volume of fermented urine.
Results revealed that the optimum conditions were a fermented urine concentration

of 16.97 % (v/v) and volume of fermented urine of 49.82 mL/plant. Under the optimal
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conditions, a maximum flower number, flower size and flower fresh weight of 6.33
flowers/plant, 5.71 cm and 7.04 ¢/flower, respectively were obtained. The confirmation
experiment under optimal condition showed a flower number of 6.20 flowers/plant,
flower size of 5.70 cm and flower fresh weight of 7.00 g/flower. The result is close to

the predicted values by linear regression.
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Table 1 Chemical composition of vinasse, urine and fermented urine

Parameters Vinasse Urine Bat feces Fermented urine
Nitrogen (mg/L) 645.63 1,903.67 918.42 2,546.81
Phosphorus (mg/L) 187.60 145.22 6,578.77 632.90
Potassium (mg/L) 1,034.89 120.54 549.81 413.25

2. MIMsEUNINAFD
manendaidestunsznrsiusnfifiduriiugudnats 16 fafwdeuld 1 fu
sonflansznns $1uam 66 nszmwinsIntintuay 1 ads uadlddaamentnmuiioonuuums
naaedly viinslatedau a4 ads Inglddlonaesdonyld 14, 21, 28 uay 35 Su nuddu
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3. NFBANKUUNITNAGBY
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nanAnvasnnios Inenisudsiussauiladedu 5 seau Toun seduauneani (o) seium
(low level) 5zfUnans (medium level) seuga (high level) wagszduuaan (o) Asiuandl’
Tup15797 2 (Table 2) LLazﬁqmmimammimé'mﬁdauﬁ'mu’wamiawawamamnﬁm Tagla
MNIEENKUUNMIVINADIWNSER AlUUA UNaINa s sTikandlslunsnedl 2 (Table 2) FmusrmeUaLDS

(response) B FMUIUABNADAU (ADN) VUINRDA (WURLIAT) Wazuuinanuesnen (NFU/nan)

Table 2 Experimental variables and levels investigated by central composite design

Parameter value

Code Variable
o Low Medium High o
X4 Fermented urine concentration (%) 7.93 10.00 15.00  20.00 22.07
Xs Volume of urine (mL/plant) 3586  40.00 50.00  60.00 64.14
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annaglasall
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Table 3 Central composite experimental design matrix defining Fermented urine

concentration (X;) and Volume of urine (X,) on yields of Marigold

Run X4 X4 X, X, Flower Flower Flower
(Code) (Observed) (Code) (Observed) number size Fresh

(flowers/plant) (cm) weight

(g/flower)

1 0.000 15.00 0.000 50.00 6.00 5.63 6.92
2 -1.000 10.00 1.000 60.00 4.67 4.63 5.90
3 0.000 15.00 0.000 50.00 6.33 5.57 6.83
4 1.414 22.07 0.000 50.00 5.67 5.17 6.42
5 -1.000 10.00 -1.000 40.00 3.67 3.77 4.80
6 1.000 20.00 1.000 60.00 4.67 4.67 5.93
7 0.000 15.00 1.414 64.14 4.33 4.23 5.43
8 1.000 20.00 -1.000 40.00 5.33 4.93 6.26
9 0.000 15.00 0.000 50.00 6.00 5.60 6.85
10 -1.414 7.93 0.000 50.00 4.00 4.02 5.23
11 0.000 15.00 -1.414 35.86 4.00 4.10 5.28
12 0.000 15.00 0.000 50.00 6.00 5.50 6.87
13 0.000 15.00 0.000 50.00 6.33 5.70 7.04

Remark -1.414=3zaU -OL level, -1=Low level, 0=Medium level, 1=High level, 1.414=5zaU O level

1153AsIERNaNIIaRRvesaNnIshansAuduTusvesaseidne wazA1ns
novausnonislddaansndnfifidonandnveninieslususiuiunondesu vuinnen
waziwtinanvasnendidnanudesiudosar 95 fanns19fl 4 (Table 4) TngldiBnsmovaues
AofuRfwUUAmNELNandia R wiiudesay 98.14, 98.36 uay 98.47 muddu wanslidiu
Sauanunsalumsesuisauulsusiudidsenisnovausstsaunsiils Tngausaunlule
Tunisesutewanisneaeslilnddssiuaiasdunisaasdddaasnindidsenandnves
AI3DI508aY 98.14, 98.36 LAy 98.47 MUAINU d1USUAIANU LML ENYRILUUINADINY
nanveaed (Lack of fit) wuinlifidednAgymsedia (p=0.5729, 0.0936 Way 0.1210 MUAINU)
wansbiiiuduuunsaassiiflenumnzauiulunaildlunsmadeusasiiofinnsanddade
winfimainardsnasenananuosaniSoslugiusiuiunendedy vunnen waztmiinanues

aon lawA Anudnturastaanyudn (Sesay) wazUSuraunmslalaaneuin (Haddnsnonu)

434



Rajabhat J. Sci. Humanit. Soc. Sci. 20(2): 429-440, 2020

NUITFIY 2 ANARDNANANUBIAILSBIMATUIIUIUADAFBAY VUINNDN LATUNNLNANUD
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Table 4 Model coefficients estimated by multiple linear regression (significance of

regression coefficients)

Response Source Sum of squares Mean square p-value
Flower Model 11.04 221 <0.0001*
number X3 2.02 2.02 <0.0001*
(flowers/plant) X, 0.081 0.081 0.0438*
XX, 0.69 0.69 0.0019*
X, 275 275 <0.0001%
X, 6.44 6.44 <0.0001%
Residual 0.21 0.030
Lack of fit 0.076 0.025 0.5729
Pure error 0.13 0.033
R’ 98.14
Flower size Model 5.72 1.14 <0.0001*
(cm) Xy 1.00 1.00 <0.0001*
X, 0.078 0.078 0.0482*
XX, 0.32 0.32 0.0018*
X,2 1.56 1.56 <0.0001*
X, 3.28 3.28 <0.0001*
Residual 0.095 0.014
Lack of fit 0.073 0.024 0.0936
Pure error 0.022 0.056
R’ 98.36
Flower Fresh Model 6.88 1.38 <0.0001*
weight X4 1.26 1.26 <0.0001*
(g/flower) X, 0.12 0.12 0.0253*
XX, 0.51 0.51 0.0007*
X,2 1.77 1.77 <0.0001*
X, 3.80 3.80 <0.0001*
Residual 0.11 0.015
Lack of fit 0.078 0.026 0.1210
Pure error 0.029 0.071
R’ 98.47

Remark * (p<0.05)
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Figure 1 Response surface plots showing the effects of Fermented urine concentration

(Xy) and Volume of fermented urine (X,) on yields of Marigold.
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Table 5 Experimental design and results of confirmation test

Condition Fermented Volume of Flower Flower Flower Fresh
urine conc. urine number size weight
(%) (mL/plant) (flowers/plant) (cm) (g/flower)

Optimum Predicted) 16.97 49.82 6.20 5.70 7.00
Optimum (Observed) 16.97 49.82 6.33 5.71 7.04
High 20.00 60.00 a.67 a.67 5.93
Medium 15.00 50.00 6.00 5.63 6.92
Low 10.00 40.00 3.66 3.76 4.80
Chemical fertilizer - - 7.53 5.92 7.36
Control - - 2.64 3.85 3.92
afuseHa

mslétaaneninfefiunandnlisuisaslalifuiivluanududuwas Usunsd
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winzauvesdaanesiiuld wazusunanisld Tag Rungreune (2007) Tévinisdnwaanu
Lﬁﬁu%’uﬁmmzamaqmﬂéﬁ'ﬁamaﬂumamwﬂqﬂﬁz’miwmm’m NUIIINARITUTTNTINS

Ao -

Wwigiulananandielasulaanenssauanudutuiosas 40 uana Ny Sreela-or (2017)

437



Rajabhat J. Sci. Humanit. Soc. Sci. 20(2): 429-440, 2020

Ihmsinwiieatuanneiivnsauvenisldtaansiiinasetminanvesnzi a1nuans
naaeanuin mslitaaneninfianudududosay 25.04 (neusung) ldlifupzdiluuiuns
76.09 fiadanssios ﬁwiﬁlﬁﬁwwﬁmmmmﬁquﬁqmwhﬁ’u 115.74 n§u anmeiimnyanly
nmsltlaanvuinsensiinandnanidedunsmnaseaded fe Jaenemdnemudududovay
16.97 warUSunaumsldlaanyvin 49.82 fadansrefu dwalinananvoniiesi 3 fu
geaanmeldanmrimnzanannaunsmavinneazldnananvesanizesusnudniusendesy
WU 6.20 nen TuIRABNWITU 5.70 wuRung waztminanvesmenwiniu 7.00 niusenen
Tureiinandnnnidosneldannefivunzanainnisvaass fe Srunurensefuviniy 6.33
fon AuARENWIU 5.71 wufiuas wavtiminanvesmenwiiiu 7.04 nfusienen egslsiiny
dassuidfisuiunslifeninuhnislivandavesamionis 3 funnanmefivanzaudls
Mnnsnaaesassimnimandananiesdiliend lnslufrusiuiunendediu vunnen
waviminanvesmen arinslieinifevay 15.94, 3.55 way 4.35 puddu esandeiadl
fnmswanannszuIunsiieglugundnfusindeuld nefiusunusmensudnisudusonis
Winiulavesiastalulasiau weaeda warlnuvadeuluuSinaiined seunsadanvdes
51991915b9 881959957 (Wongkrachang,  2014) egnslsianudaanizninaiunsadenali
wandnvesn1ndesludiuruinresnen wariininanvesnenlndidsatunislddeiad
wandliifiudisusz vt nmwestaanzminfiansnsaldifuuvassinovmsfividduas Tdunus
Funwasnsanlngnieniiozuuivdsunslismeimsussanduy unftvgnuennileann
nslddeindl winawwisaanduyulunisednnazlinandnilndidssiunislddoindl
(Suriyakanont & Roach, 2019) wamsAdeiildanmsneassndsiannsathludemeslsiunensns

wngUgnanaseaiiethudszgndldluniseinarisesiiiidunun inandalndidesiunisly

E

Jenillusuruinnen wazthuinanvesnen wazhifiasiaiinnddunandnuazduanden
ogulsfinudnadiosdimsfnviiandulusumsningAuiindu q ATuiinaueansdadu
adﬁﬂizﬂauﬁqqmﬁnmﬁuﬁﬂﬁ'mﬁ’ufjaanzﬁwmm‘huasyjaﬁwma dioviunandsludiu
Frurunendedulilndidsatunislitoiaiidely desnneaneaauisadaaiunis
LA3LAUIALAZNITUNINTEANBVDITIN NTLHUNITODNABN LATAIUANNITOBNABNVYDINY

(Kanacharoenpong et al., 2003)

A3UNaN1337Y
Jaangndnawsaldlunsinzdgnarusomawnunmsidlenild lneaiuisala
HARARATITEY (WWmnen waztmilinanvesnen) nilnunmlndifeaiunislddeindl lnganiig

AU ANVDINS MUAAN TN NN NARBHNANARA1IS DY AD AN UYBIUEA LTINS oAy

438



Rajabhat J. Sci. Humanit. Soc. Sci. 20(2): 429-440, 2020

16.97 QagUsung) wardsumsnistalaanevin 49.82 1adansnanu dHalylaNaNanvad
AT DIUAUTIUIUABNABAULYINAU 6.33 DN VUIRABAVINAU 5.71 WURLUAS wardutinan

Ye9nanWIniu 7.04 ASUABABN

AnRNssuUsZNA

NuITratuilveveuAmuNITATUALUNEITY TINTTanaUNTalkaanIuAYINNITIY

q

PMUANGATAV IV UNEATAIERS AnzimAlulagnIsinuaTwareImMns karlafuanutiewmie
gl 15 Srutahan duatainm suaethusuatumes faiaglute fivae
TumsandeUszaunuiuinwnsnsluguulumsidiimmsieneanadildannnsidelaenis
ovsuBsfiRnsdesnmslitiaameminlumamedgnity satdlianueyanesildaniuily

AN5IADUIY

LONA1991989

Anugoolprasert O, Rithichai P. Effect of high quality organic fertilizer on yield and quality of lettuce,
Thai Journal of Science and Technology. 2015; 4: 81-94.

Department of Agriculture Extension. Force-aerated Composting System Development for Organic
Crop Production. Bangkok: Karuntree Printing, 2002.

Detpiratmongkol S, Liphan S. Influence of chicken manure on growth and yield of Beijing grass, Khon
Kaen Agriculture Journal. 2015; 43: 650-655.

Kanacharoenpong A, Shutsrirung O, Teplikitkul S, et al. Effect of mixing media on growth and flower
yield of Marigold, Journal of Agriculture. 2003; 19: 153-159.

Land Development Department. Manual for Analysis of Plant Fertilizer and Soil Amendment.
Bangkok: Ministry of Agriculture and Cooperatives, 2010.

Nualsri C, Sreela-or C. Methane production by a co-digestion of vinasse with molasses and the kinetic
studies, Rajabhat Journal of Sciences, Humanities & Social sciences. 2019; 20: 1-11.

Osotspa Y. Foliar Fertilizers. Bangkok: Faculty of Agriculture, Kasetsart University, 2014.

Paekum C, Khitka B, Titayavan M, et al. Investigation of plant nutrient from water hyacinth compost
by biodegradation with Trichoderma sp. isolate UPPY19, KhonKaen Agriculture Journal. 2014,
42: 671-676.

Phothilangka P, Chujit W, Jukkraboot A. (2018). The contribution of organic contaminants in case leachate
leaked to environment. Rajabhat Journal of Sciences, Humanities & Social sciences. 2018; 19:
326-337.

Ranasinghe ESS, Karunarathne CLSM, Beneragama CK, et al. Human urine as a low cost and effective

nitrogen fertilizer for bean production, Procedia Food Science. 2016; 6: 279-282.

439



Rajabhat J. Sci. Humanit. Soc. Sci. 20(2): 429-440, 2020
]
Rungreung D. The Use of Human Excreta Safety in Agriculture. Chiang Mai: Faculty of Agricultural

Production, Maejo University, 2007.

Schalch W, Cohn W, Barker FM, et al. Xanthophyll accumulation in the human retina during
supplementation with lutein or zeaxanthin-the LUXEA (Lutein Xanthophyll Eye Accumulation)
study, Archives of Biochemistry and Biophysics. 2007; 458: 128-135.

Sothearen T, Furey NM, Jurgens JA. Effect of bat guano on the growth of five economically important
plant species, Journal of Tropical Agriculture. 2014; 52: 169-173.

Sreela-or C. Optimum conditions of using urine on fresh weight of Chinese Kale, Rajabhat Journal of
Sciences, Humanities & Social sciences. 2017; 18: 169-177.

Suriyakanont S, Roach S. (2019). Factors influencing the adoption intention of modermn plant nutrition
for rice farmers in the Nakornluang district, Ayutthaya province. Rajabhat Journal of Sciences,
Humanities & Social sciences. 2019; 20: 364-379.

Thadinjan N. Production of Compost from Food Waste. Banmuang Newspaper. September 14, 2014.

Tharangsri P, Nualsri C, Phasinam K, et al. Effects of compost form hythane production from stillage
and brewer’s yeast cells co-digested of organic materials on growth and yields of Marigold,
Khon Kaen Agriculture Journal. 2020; 48: 989-994.

Treelokes R. Effect of fertilizers application on growth and yield of some vegetable crops, Prawarun
Agriculture Journal. 2013; 10: 19-27.

Wongkrachang S. Effects of organic and inorganic fertilizer for maize growth on Ban Thon soil series,
Khon Kaen Agriculture Journal. 2014; 42: 359-362.

Yodprech C. Cruciferous Crops. Bangkok: Green Fence Printing, 2009.

440



