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Study of chemical properties and heavy metals in pig manure under
different farm management systems in Ratchaburi province

Y 5% 1 v

a =& q‘l* aw =] v o ¢ v ¢ & a g1
a5Usen mnAaUIgVIa™, difiveyn Juniing’, nilagiie Ainnyail’, Wnasiigy oiwus! uaz
wene YANIYNa'

Ornprapa Thepsilvisut'*, Nipatchaya Chandoung’, Nuengruethai Srikan’,
Phakpen Poomipan® and Preuk Chutimanukul®
tarnivwaluladniinyms aal Inetmaniuazinalulad univetdessaumans gudsian Samiauyusid 12120

I Major of Agricultural Technology, Faculty of Science and Technology, Thammasat University Rungsit Centre,
Pathum Thani 12120

£}
v Aa o

unnge: NuITeiiingUstasdiiioAnwiauifiniaaiiuas Uimaﬂamwﬂmwumiuuaaﬂswaumﬂmawmsuaﬂw
ﬂmaamwumeﬂuﬁ]’qmmwmmmmmmaemu.mmmaﬂu 3 5300 1fur madsavuily NISUAE9MLIINTETU GAP
LLaumiLamquaﬂiwawlmummmu GAP mﬁaam‘uumsLamaﬂimﬂmﬁaumwmmaﬂimEflfmmuaaumuLLauaLfm eh
amvmmamuLLawﬂﬁiJuLUauIaumuﬂsuamaaﬂ'ﬂuwawgummi MNNNANSANYINUI Yagnsiisrusmanvhdalugnseuy
nsidsanansniauniu) s unisld Luaqmﬂuﬂsmmﬁmmmwaﬂ (NPK) aa’l,ul,ﬂzusmaqmwmmmmwmvnm
IﬂEJLQ‘W’]”&Jaaﬂi‘Vli’JUi’JiJﬁ]”IﬂW’liimﬂJi SUUNTIABIAINATEIU GAP G9nudn flulasiouuassioanesafominddonas
3.50 uay 4.44 AUy aﬂﬁﬂliﬂﬁl’]uLL@J’J’]@Jaﬂﬂi‘VlS’)‘Ui’mmﬂ‘1/\|’13111‘14‘1/1ﬂi‘”‘U‘UGli’J?JlSJ‘WUIﬁW“MUﬂMﬁ’]EJ%U@@EJ’N a1y
ngi Usen wazuanilion uinuIdiuTunamesunsganinAmnsgIu (> 500 uaammaﬂiaﬂiu)Imma‘wwvmaaﬂwlmmn
svwmsLamLmumlﬂmumam’am’]mmmum 31911 szmmfﬂLﬂa’maﬂmamm‘ummﬁw’[,ﬂm,amaﬂmavmimmwauaa
viomsdanisiiunen satvhsuansusuisiiflsruunaidsamunsgiu GAP ($ouay 40) unzsrUUNMTALILUUENTUUT]
IAsun1ng1U GAP (Feeay 20) SLWUaga’tuvualmmlimmmamqﬂwaﬂwﬂmunu sumwmimmwumﬂamLLU‘uthVJﬂ
118 ($ovaz 100) fneldmdsaninsunuiliuviueu

o o

AdAny: N133nn1sInsuans; Usunadavenin; yaans; audinaaiivesdunen

ABSTRACT: The aim of this research was to investigate chemical properties and some heavy metal concentrations
in pig manure collected from swine farms that are managed under different systems. The swine farms selected for
this study were in Ratchaburi province and consisted of farms under 3 different management systems, namely,
conventional farming, GAP-based farming, and deep litter swine production with GAP standards. Swine production
system data collection was conducted using an interview-based questionnaire. The collected pig manures were
then analyzed for chemical properties and heavy metal contaminants in a laboratory. The results showed that the
pig manure collected from farms with all of the farm management systems studied could be developed into organic
fertilizer, since there was a high level of macronutrients (N-P,Os-K,0), especially the pig manure from the farms
under GAP-based farming systems, which contained 3.50% N and 3.50% P,Os, respectively. Although the pig manure
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collected from all production systems did not contain any of the heavy metal contaminants measured at rates
exceeding the organic fertilizer limits, including those of As, Pb, Heg, and Cd, there was a high risk of copper
contamination, which may be attributed to feeding, waste management, and farm floor management systems. In
addition, some farms under GAP-based farming systems (40% of the interviewed farms) and GAP-certified deep litter
swine production systems (20% of the interviewed farms) were found to generate stable income and gained some
profits after deducting costs. In contrast, swine farms under a conventional system generated unstable earnings.
Keywords: pig farm management; heavy metal concentration; pig¢ manure; composted manure properties
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Table 1 Background information of swine farm conditions under different management systems (n=>5)

GAP-based Deep litter swine

Background information of Conventional
farming production with GAP
swine production farming (%)
(%) standards (%)
1. Income after deducting costs

Profit 0.00 40.00 20.00

Break-even 0.00 0.00 0.00

Loss 0.00 0.00 0.00

Uncertain 100.00 60.00 80.00

2. Farm standard certification from the
Department of Livestock Development
Non-certified 100.00 0.00 0.00
Certified 0.00 100.00 100.00
3. Pig feed (could answer more than one)

Buy commercial feed (Cargill, Topfeed, CPF, 40.00 0.00 100.00
SPM, Lam Tong)

Make your own pig feed 60.00 100.00 20.00
Corn meal 40.00 40.00 20.00
Fish meal 40.00 0.00 20.00
Broken-milled rice 60.00 100.00 20.00
Animal fat 20.00 0.00 0.00
Potato flakes 20.00 60.00 20.00
Dicalcium phosphate 40.00 60.00 0.00
Rice bran 60.00 60.00 20.00
Salt 60.00 100.00 0.00
Soybean meal 60.00 100.00 20.00
Vitamin, mineral (Premix) 60.00 60.00 0.00
Other (banana stalk) 0.00 0.00 20.00

4. Vaccine (could answer more than one)

Foot and mouth disease vaccine 60.00 60.00 0.00

Swine fever virus vaccine 60.00 60.00 20.00

Pseudorabies vaccine 40.00 60.00 0.00

Vaccine against porcine parvovirus 40.00 0.00 0.00

Other (combined vaccine, PRRS,

80.00 0.00 20.00

PCV2, SMD)
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Table 1 Background information of swine farm conditions under different management systems (n=5) continues

GAP-based Deep litter swine
Background information of Conventional
farming production with GAP
swine production farming (%)
(%) standards (%)
5. Stall management
Did not done 100.00 100.00 0.00
Done (could answer more than one) 0.00 0.00 100.00

Rice husk 0.00 0.00 100.00

Rice bran 0.00 0.00 0.00

Microbial fermentation (EM) 0.00 0.00 60.00

Dry leaves 0.00 0.00 40.00

Rice straw 0.00 0.00 40.00

Other (ripe fruit in season) 0.00 0.00 20.00
6. Cleaning management of the stall or pig house (could answer more than one)

Sweep dry feces and scoop out 60.00 0.00 0.00

Wash the stall with water 100.00 60.00 0.00

Wash the stall with disinfectant 80.00 40.00 0.00

Other (Dettol, Gutaraldehyde, lime) 80.00 40.00 0.00

Type of a pig manure pond (could answer more than one)

Sludge treatment pond 20.00 0.00 0.00

Biogas pond 20.00 100.00 0.00

Wastewater treatment pond 0.00 100.00 0.00

Septic tank 40.00 0.00 0.00

Cleaning frequency

Did not done throughout the production 0.00 0.00 100.00

Everyday 80.00 100.00 0.00

Once a week 20.00 0.00 0.00
7. Water source used for raising pigs (could answer more than one)

Natural water source (canal, river) 0.00 40.00 40.00

Own water pond 0.00 0.00 0.00

Artesian well 80.00 100.00 0.00

Other (tap water) 20.00 0.00 60.00
8. Selling pig manure 0.00 0.00 0.00

Did not sell 40.00 40.00 20.00

Sell 60.00 60.00 80.00
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Table 2 Chemical properties of pig manure under different farm management systems (n=5)

Standard for

Deep litter
i fertil
Measured Conventional GAP-based swine C.v. orsanic tertiizer
Sig. Thailand
parameters farming farming production with (%)

(Department of

GAP standard Agriculture, 2014)

pH (1:5 water)" 7.60+0.56 7.13+0.55 7.22+0.34 ns 6.74 5585
EC (1:10 water), dS/m” 3.40+0.61% 3.44+0.15° 4.99+0.72° * 14.02 <6
Organic matter, %" 47.73+1.20° 37.52+0.93° 44.79+0.38° #% 2.09 > 30
Total N, %" 2.85+0.50° 3.50+0.60° 1.22+0.24° 1862 > 1.0
Total P,Os, % 3.49+0.42° 4.44+0.25° 1.25+0.60° *x 9.24 >05
Total K,0, % 0.79+0.04° 0.56+0.01° 1.05+0.07° ** 5.57 >05
Total Ca, %" 8.22+1.04° 5.18+0.12" 1.81+0.38° 1267 -
Total Mg, %* 2.06+0.22° 1.73+0.17% 1.26+0.30° * 14.93 -
Total S, mg/kg” 30.48+1.18" 19.07+0.30" 11.52+2.49° *% 7.86 -
Fe, %" 2.04+0.34° 1.35+0.14 0.43+0.03° 1723 -
Mn, mg/kg” 2,089.53+161.91% 380.60+9.06°  565.27+56.18°  ** 9.81 -
Cu, mg/kg” 1,702.87+266.30° 715.80+11.17°  517.33x71.09°  ** 16,51 < 500
Zn, mg/kg” 2,187.87+122.07° 743.53+14.12°  721.87+38.56°  ** 4.59 -
B, mg/kg” ND ND ND -
Mo, mg/kg” ND ND ND -
Ni, me/kg"” 44.32+0.02 44.21+0.04 44.25+0.11 ns 0.16 -
AL, mg/kg” 74.62+11.56° 4.42+1.16° 81.03+5.65° * 1395 -
As, mg/kg"” ND ND ND <50
Cd, mg/kg” ND ND ND <5
He, mg/kg” ND ND ND <2
Pb, mg/kg” ND ND ND < 500
C/N ratio”" 7.77+1.27° 8.04+1.08" 21.16+4.06° ** 16,03 < 20:1

Y pH (1:5 H,0); % EC (1:10 H,0); ¥ OM (Walkley and Black method); ¥ N (Kjeldahl method); * P (Vanadomolybdate method); ¢
K, Ca, Mg (NH,OAC method); ™S, Fe, Mn, Cu, Zn, B, Mo, Ni, Al, As, Cd, Hg, Pb (Acid digestion; Fe, Mn, Cu, Zn, B, Mo, Ni, AL, Cd, Hg,
Pb analyze by ICP and S, As analyze by AAS) ND = non detect

ns = not significant; * Significance at the 95% confidence level ; ** Significance at the 99% confidence level

& Mean =+ SD followed by the same letters are not significantly different at p<0.05 by Duncan’s multiple range test
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