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Study of plant nutrition and heavy metals in waste of pre and post treatment by biogas

system in pig farms of Green City Project 2015
Natthamanee Prombaingoen’ Tipsuda Putson’

Abstract

This study collected data from feces, pre-treatment water, slurry from biogas system, dry
sludge, post-treatment water, and post-treatment waste using soil from 16 pig farms between
before and after joined Green City Project in 2015 to detect the amount of macronutrients;
Nitrogen (N), Phosphorus (P) and Potassium (K), micronutrients; Calcium (Ca), Magnesium (Mg),
Sulfur (S), Zinc (Zn), Manganese (Mn), Iron (Fe), Copper (Cu), Molybdenum (Mo), Boron (B), Nickel
(Ni) and Chlorine (Cl), and heavy metals such as Mercury (Hg), Lead (Pb), Cadmium (Cd), Chromium
(Cr) and Arsenic (As) for chemical fertilizer replacement. The study results found no significantly
different (P>0.05) macronutrients in feces between before and after joined Green City Project. For
micronutrients in feces only S, Mo and B have significantly different (P<0.05) between before and
after joined Green City Project. Heavy metals in feces only Cr have significantly different (P<0.05)
between before and after joined Green City Project. All macronutrients in pre-treatment water
have significantly different (P<0.05) between before and after joined Green City Project.
Micronutrients in pre-treatment water only Mo and Ni have significantly different (P<0.05) between
before and after joined Green City Project. Heavy metals in pre-treatment water only As have
significantly different (P<0.05) between before and after joined Green City Project. All
macronutrients in slurry from biogas system have significantly different (P<0.05) between before
and after joined Green City Project. Micronutrients in slurry from biogas system only Mg, S, Mo, B,
and Ni have significantly different (P<0.05) between before and after joined Green City Project.
Heavy metals in slurry from biogas system only As have significantly different (P<0.05) between
before and after joined Green City Project. Macronutrients in dry sludge only P has significantly
different (P<0.05) between before and after joined Green City Project. Micronutrients in dry sludge
only S and B have significantly different (P<0.05) between before and after joined Green City
Project. Heavy metals in dry sludge only Pb and As have significantly different (P<0.05) between
before and after joined Green City Project. Macronutrients in post-treatment water only N has
significantly different (P<0.05) between before and after joined Green City Project. Micronutrients
in post-treatment water only Mg, Mo, and Ni have significantly different (P<0.05) between before
and after joined Green City Project. Heavy metals in post-treatment water only Cr and As have
significantly different (P<0.05) between before and after joined Green City Project. Macronutrients

in post-treatment waste using soil only N and P have significantly different (P<0.05) between



before and after joined Green City Project. Micronutrients in post-treatment waste using soil only
S and Cu have significantly different (P<0.05) between before and after joined Green City Project.
And heavy metals in post-treatment waste using soil only Pb has significantly different (P<0.05)
between before and after joined Green City Project.

From the study results, amount of macronutrients, micronutrients, and heavy metals are
properly used for plant nutrition. Therefore, farmers not only gain energy from biogas system but
also use post-treatment waste to improve soil nutrients for agriculture such as rice, cassava,
rubber, cane, etc. This knowledge should be transfer to farmers for developing agriculture to make

smart and green agriculture and make zero waste occur.

Keywords: plant nutrition, heavy metals, biogas, pig farm

Research paper number : 63(2)-0312-081
'Bureau of Livestock Development and Certification System, Department of Livestock Development
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Amnergm” >1 > 05 > 0.5

a

“U5nAnsaivnnIsnens Sewnsgudedunie we. 2548

o w

A NYINWLANFNAULALANANAUBE L TYAAUN19EDR (P<0.05)

o

o w

U o a A o A ' ' ) Ao aa
Gn@ﬂ@ﬁ/]LVTZJEJUﬂUlIﬂ']VL@JLL@ﬂG]'Nﬂu@ﬂ"lﬁmuaﬁqﬂmmq\iaﬂm (P<0.05)

o
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W.A. 2548 gniubulesiay (N) Tudde dinegnau waziunaunisia15iulasenisy, weanasa (P)
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UNZNIUTENINNABULATUAUTTINTATINIGY HANNLanaANeee ddudAgnsada arlulasiau (N)
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lulnsiou (V) Tufedsiivinsesenmiveaniessrinsnounasudadisalasanmsa damuusnss
pgsfitddrAn1vana dumeanesa (P) uaglwuna@oy (K) LifinuusnasegredidedAgnisans
Arlulnsian (N) Weanesa (P) ludie819fiviin1snsiaainfuseninaneunasnds 1rsaulasanise
fimuupnaAses8iltud Ay neans drualnuvaey (K) ldianuwansnseensdidedAgniead
(Zn)

5. widnada (Mn) 6. wian (Fe) 7. naawaa (Cu) 8. Tuauady (Mo) 9. Tuseu B) 10. Uifia (N) 11. passu (Q)

A
USunaus19e1m13504 Lokn 1. uaaldey (Ca) 2. uunili@eu (Mg) 3.A1mzdu (S) 4. dnzd
ReuLazndinsnoassszuut Rt deeialdfetinmeesisuans 16 vsufidhialesams e
INwRsATYY Usgdnleudssana 2558 uaneian1snedl 3 uagimisiieuiiiouisinemnssesiile
syineumsdifiulasinsdionnuasiifedsysidaulssunn 2558 Gnuasnsendliiiszuutidaig
e viedszuuthdadndswuuldlafretann vieflsvuutidatndedlafetinmilduungan)
wazndensdiulasinsiflonnensdifersysilautssana 2558 Feinnsldszuutidmindssiia
1#A193201MULUU Modified covered lagoon il#fuiiuativayunisneadrsssuumainnsuuadnd
lag  TlUsUnTY RealStats 2007 Wiguifigudaya vindayailnisnszaguuuiniaglinisiseuiey
AI8735 Paired samples T - test wagnndayaiinisnszarsuuuladunfazldnisiiTeuiieuaieds

Wilcoxon Signed-Rank Test for Paired Samples 7 P<0.05 nadn3197t 3



M19197 3 LaAINISIUSBUTBUUSIIUNGINMNT509aNsuEaNT NaulazuaenIsiaaisszuuttaundeviialdfinadaninvaslasnisiio
NEASALTYY Used1U2558 (x+SD)

12

Ca (ppm) Mg (ppm) S (ppm) Zn (ppm)
. Mn (ppm) Fe (ppm)
M98
fay a9 fay a9 fay a9 foau a9 fay Na9 fau Na9
yagns | 30759+1L130° | 32969138397 | 11,619:4,850° 11,332+3,108° | 27.82 +14.67° | 73.92+ 3078 | 3,675+ 3,499° | 1867 +2505 | 597 + 112.67 625 + 168’ 3,818 + 3,048 | 2,858+ 1,149"
Y 9
Y de | 249+ 482,587 | 274 + 303.63° 69 + 44c 110 £ 94° | 233+ 23.15° | 26,67+ 15.84° | 11 + 18.36% | 9 + 13.538 31 + 1,067 5.05 + 6.24' 11 + 12.26" 17+ 23.04%
dmgnay | 1,070+ 785° | 1,732+ 1,469° | 526 + 483¢ 188 + 1319 | 2057+ 11.6° | 1965+ 130" | 136 = 158.19° | 111+ 116° | 3551 + 35.64' | 26.33 + 28.9' 611 + 736 249 + 271X
mAnznau | 37,969 17,573° | 46506 + 13,231° | 15815x 13,287° | 9,948 +5909° | 160558+ 6,053° | 1057 . q7.82" | 3,501+ 3,363 | 38093157 | 980 + 735.66' | 913 + 230 | 6,538 + 4,386% | 7311+4,943¢
uwedave | g0+ 52797 | 86+ 70497 | 48 + 41.11° | 200 +353.379 | 13.55 +10.86° | 18.14 +10.27° 2 +1.158 71 £94.958 | 0.49 + 0.28' 23.63 + 35 3 + 3.49 39 + 79.11"
Al 1,041 + 1,169 | 4,991 +89317 | 1,085+994.12° | 1380 +1,179.62° | 939 + 4.16° | 150 + 536 | 36 + 28.89% | 133 + 2298 280 +299' 380 + 345 | 11,718 + 7,766" | 11,235+ 8,692"
Cu (ppm) Mo (ppm) B (ppm) Ni (ppm)
o Cl (ppm)
n29819
fay a9 nay a9 nay Nag fau Nag fay Naq
wagns | 4776315477 | 397.18+364.96" | 3107 +1547° | 2611+ 7.15 | 11.07 + 6.22° <0.002 9.41 + 9.3 347 272 | 2991+2,746.98" | 3,143+2,444"
Unde 1.82 + 2.25" 5.09 + 4.26" 5.86 + 3.35° 1.12 +- 0.36° 0.3+ 0.249 0.721 1.2 +0.77° 0.2 +0.14 270 + 286.49" 272 + 216.8¢
UIMENDU | 29.51+ 25.38™ | 28.52 + 24.8™ | 10.1 + 11.69° 1.18 + 0.55P 6.45 + 13.259 | 0.42 + 0.63 1.7 + 2.26° 0.26 + 0.33" 350 + 318.76" 293+272.23
AMNASNDY | 1,443+2,870" | 822.47+532" | 71.61+159.07° | 32.74 + 1855° | 252 + 14.56% | 1843 + 10.46" | 8.29 + 11.12° 8.89 + 8.88° 2,996:+5,954¢ 1,690+2,021"
WUeRatie | 041 +033" | 16.83 +19.04" | 657 + 3.4° 1.42 £ 1.2° 0.16 +0.12° 0.87 + 0.93° 1.57 £ 0.92° 0.31 + 0.024" 293 + 326,74 | 296 + 253.77"
Au 75+ 713" | 1,700 + 5,936" | 65.87 £ 50.17° | 91.29 £79.03° | 42.42 +37.319 | 73.68 + 94.88¢ 6.52 + 6.03° 23.74 + 39.1° 196 +435.05% | 179 + 123.26"
YY) a | o oA | 'y ' N v 1Y) aa v @ a & o A | | Y ' Ao o w aa
9N uSNLANAULAWANAINUeENTIUBENAUNI9EDR (P<0.05) Fronwsiwiaunuialuwnnaneiuegnedidedfymieada (P<0.05)

<

o
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AT 3 wuIAmNgsy (S) lwduaty (Mo) Tuseu (B) Tusieg19911i1n15ms3991NLadNISENnINg

[ a

NOULAENAUU19901ATINST dAunanatsegelidediAgynieada drur1aug lufl auuanaisegdl

<

HodAgyeana AluauAtn (Mo) waziltia (Ni) Tufieg19ivinn15n5199n UL T8 NI 9NDULAE N AT 1T
1A59n157 dAuunne1seg NitedAgneaia daua1aue il anutenaisegeildudiAgneais an
wund@en (Mg) Amzau (S) Twauatu (Mo) Tuseu (B) wazdiia (Ni) Tudieg19a9viin1snsiaainuinznauy
S¥INeNoULaEuaud1TINlATINTY Sanuuanagegts  ddvdAgnisana dauadug lddanuuanaig
pgedldydAyYyn1eaia Arruzdu (S) kazluseu (B) Tudng 19a9vinn1snsia91nnnngnausesniNnaulas
Na0U151ATINT dAuuanaeeg 19ddudAgn19ana diua1due) Ll auuenetsegddedAgnig
aa U a a a a o a a . % ] d' o goj ] 4 U U
ann Anunilden (Mg) Tuauatiu (Mo) waziiia (Ni) TuA298197111n15952991N UIUBAATINE 2T NN DULAS
Nau91511ATINTY TAuuanaseg19litud Ay eana drua1aue) il auuenatsegslitedAgni
a0m AIAINZaU (S) Lagnadlad (Cu) TuAl0g19MYINN191TI99INAUTEWI A ULAE NALT19I0TATINSY &
AULANARETITIEAYNEDR dauadug lufinnuuanenegne ddvdAgyni@ta
Usunaulavgyidn lawn 1.Usem (Hg) 2. mzin (Pb) 3. uaaiilen (Cd) 4. Iasilley (Cr) uass. @15y (As)
nouwkarndinsneaiessuuiitaundesialafinetinmvesiisugns 16 wisundisulasinisllesnunsd
IS o = [ QI ¥ | a U d' dll o
W Uszdndeudseana 2558 guiuusen1AnnenIsunIsamwInaauliawid atuil 25 13aaiMuauinsgiu
AuANAY U 2547 uazunnsgudedun3dauuseniansuivinisinens U 2548 Lananennsnei 4 wagyinis
= ~ i v ay v ! ' Y 2 a a o =
wWisuisualaneuiniilaszrinenaunisdniulasinsideunynsadiloUszarUeulsesunu 2558 (1nwnTns
™ o v o o o o w3 o M yve o N o v 3 o Ay ve o avM o
o9 lifiszuuindaundy wislissuuirUaindsnuuldlafiiediinn wsellszuuiidaundenlainedinwilil
WLzay) wazudinisnsanlasinisileunensdveilsedntaulszanu 2558 fainsldszuuiiinidsvile
lafing@an1wuuy Modified covered lagoon Mbasuliuatuayunisneasiassuuaannsudadnd lneld
lUsunsu RealStats 2007 wWisuiigudeya nindeyainisnsgaeuuuinivgldnisiuseuiiisunegds Paired
samples T - test wagnintayain1snszatewuuldunagldnisiuSeuiisuneds Wilcoxon Signed-Rank
Test for Paired Samples Nanin13197 4
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A2 Uszand 2558 (% + SD
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/79819 Hg (ppm) Pb (ppm) Cd (ppm) Cr (ppm) As (ppm)
flau 989 flou a9 flou a9 flau 189 flau %89
yagns <0.02° 368.33 £ 8.21 + 7.4° 1.37¢ <0.03¢ 13.99¢ 91.56 + 2728 20.5 + 29.16" 36.97 + 34.96 23.26417.26'
1052
dde <0.022 0.36° 0.44 + 0.43¢ 0.21 + 0.25¢ <0.03¢ <0.03¢ <0.298 0.99 + 1.238 337 + 2.03 14047
ﬁwmnau <0.022 18.152 2.06 + 1.92° 0.3 + 0.18° <0.03¢ <0.03¢ 20.99 + 39.418 3.94 + 7.458 329 + 1.97 1.11 £ 1.15
NINAZNIU <0.022 <0.02° 11.33 + 9.08“ 7.67 + 10.74¢ <0.03¢ <0.03¢ 51.39 + 123.78 7476 + 171.898 20.5 + 1353 10.02 + 5.92
agavine <0.02° 0.56° 0.98 041 | 039 % 0.02° <0.03° <0.03° <0.29¢ 0.83 £ 0.66" 4.72 2,03 154078
A <0.022 <0.02° 21.57 + 20° 10.48 + 7.59 <0.03¢ <0.03¢ 30.74 + 24.568 37.23 + 26.668 16.71 + 8.02' 14.2 + 12.85'
UIATFIY
° y <23 <400 <37 <300
ANATNAY
INTFIU ) 5
JeBunie”

YsgaulavieninguusenianMenITUNISAMIARBNWNYIR aduil 25 SaaivuanInsgIuRnIney U 2547

7 syaulaventinnudsen1ansaiynn1snuns Sownsgudedunie w.ea. 2548

v @

Y

IONYINWHNFAAULATLA N1 LB Y95

o w

o

o W

a

1onwsmuileunudialdusnaisiusgaiited Ay nised

d1Aeuneans (P<0.05)
A (P<0.05)
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V9adh (anas) druadue lidenuuandisegaivedfynnsada ANASNY (As) Tugeg13711in15n 973
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seminenouagndadninlasinise fanuunnesesefiteddymeada druaidug Lidanuueneng
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(P) wazlnunaidey (K) uaraonndoanun1TANYITOIATINYAl 2dTIYYg 1F0n19LiiuyaA1veudgaIn
mMavdesdnd wudluyagns 3 uazlifisnmemsudnuassigemnssesidndudmiuity Usslesivessig
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