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Comparison of Fecal Microbes’ Survival in Soil

between Compost Surface Application and Soil Incorporation
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Abstract

The objective of this study was to compare fecal microbes survival in soil between compost surface application and soil incorporation. The survival
experiment was conducted in six styrofoam beds (510 x 325 x 305 (mm) in size) filled with sandy loam soil. A half of six boxes were received by compost
surface application, while the other half were treated with compost-soil mixture. Duplicated surface and surbsurface soil (20 cm depth) samples were
collected at various interval up to 50 days and analyzed for the determination of fecal coliforms and E. coli numbers. As expected, surface applied beds
demonstrated two to three magnitudes order greater in both the study microorganisms as compared to soil incorporated beds. Microbial inactivation rate
of soil surface was twice as great as subsurface soil condition probably due to exposure to sun light and environmental conditions including moisture loss.
When rainfall occurred, microbes on the surface were transported into soil along with water movement. It was concluded that surface compost application
may be easier to apply but pose higher risk of human exposure to microbes. Winter compost application may be favorable in alleviating health risk by

giving some time for inactivation compared to spring application.
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Fig. 1 Experimental layouts of compost surface application and
soil incorporation
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Table 1 Statistics of meteorologic conditions during the experimental period
Parameter Temperature (°C) Relative humidity (%) Solar radiation (MJ/m?) Precipitation (mm)
Mean 8.2 57.8 9.0
Max 22.9 80.3 15.2 479
Min -6.4 329 1.9
20
E —¥—Mean air temperature 120 I B I Ll bl 0
E s -3-Solar radiation 100 mmRainfall 10
.§ —A-Humidity
E 10 § 80 20 E
E 3 5
o5 £ 30 £
: == -4
£ 40 40
5
&
-5 20 50
10/13 10/23 11/2 11/12 11722 12/2 12/12 10/13 10723 1172 11712 11722 12/2 12/12
Date Date
(a) Temperature and solar radiation (b) Rainfall and humidity
Fig. 2 Environmental conditions during the experimental period
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Table 2 Initial conditions of compost and soil

Item Compost Soil Item Compost Soil
pH 7.94 6.67 Water content (%) 126 12.1
Organic content (%) 516 1.04 TOC (%) 299 0.60
EC (dS/m) 474 0.14 Fecal coliform (MPN/dry g) 76,538 969
T-N (%) 2.32 0.04 E coli (MPN/dry g) 8,358 70
P.0s (mg/kg) 4,384 7.18 - - -

1.E+06

1.E+05 . Rainfall

N
5]

—B-Ssurface sampling
1E+04 |™X., - —©—Subsurface sampling

IS
S

..... Regression line (Surface)

1E+03 T, — -Regression line (Subsurface)

3
Rainfall (mm)

1.E+02

1.E+01 - ——"~=-.._ _

®
S

Fecal coliforms (MPN/dry g)

1.E+00

1E-01 h 120
14 21 28 35 42 49
Days from the beginning

(a) Surface application

o
~

1.E+06 I T - I'I o

. Rainfall
1.E+05 20

-&-surface sampling

1.E+04 —©—Subsurface sampling

IS
S

----- Regression line (Surface)

— =Regression line (Subsurface)

1.E+03
60

Rainfall (mm)

1.E+02

®
]

1.E+01

Fecal coliforms (MPN/dry g)

1.E+00

1E-01 120
0 7 14 21 28 35 42 49
Days from the beginning

(b) Soil incorporation

Fig. 4 Changes in fecal coliform counts for surface application and soil incorporation

S gL, Al o] 3750 ol 4 o] F71oke A
it

o= hepgth XA A2l ] EolA 23 AR
79 grso] Elu] R0 the x| =o] uls] 7|4zl
ol 42 Fake] WSl W Ao e,

2. & = Hal 24
7t EH| 2 Eo| 7| H&

Alufof QhAl, EJH|e} EQF] 27] A2 A HH: pH,
%7]% ?;)_3].301:3 EC) T'Ny P2053 _/l\% f1%1‘30‘:9 TOC, —E%qu-]%%
A E. coliZ 24513 0w, 74 A= Table 2] UERL:
E|H] 8] pH=7.94 % 6.67¢%] EFHT 25 &7 Vbt o,
{718 SFeF W ECE 212 51.6 %, 47.4 dS/m & Ul Th &
1] 9] oFE2] 31ekS T-NI} P,05 0] 212)2.32 %, 4,384 mg/kg
o]t} miAlako 2 HA g+t W E. Colix= 217} 76,538
MPN/dry g, 8,358 MPN/dry g©.& 77} 969 MPN/dry g, 70
MPN/dry g¢l £} | ms) 2 Zjo|2 Hol= Ao & Lie)
Wk Aol ARERE B A& Al ol B350l 1A%
ol A st o, EFEYHAIAR (FER) A B
A& FIgH A ARFERl Ao ' Yt $EX1EA 2
EU-8oAbHof| k2 H ARFE=20 % o|519] HE, 52 % o]
Fol A5 7= EY e Aok

Lt chgd & et 24

4« Journal of the Korean Society of Agricultural Engineers, 57(3), 2015, 5

A3 7|17k & 83)of| AA 6472 A RE H 5l o,
AN SAIE. coli 5=0] ABFE A|ZHe] B5of whet 4]
Atk Fig. 49] (a)= A3EAH] A 2|9 BAdN =t 4 &
UE g AakE vehfar qlok Z27]ofl= R 3ol AJH]E EH]
o] Jaro= xFo|A AZel vls EAY W 7 A
v WoroLy, whE & 8 Zhasto] A9 AJAFoF 14 Fofl=
H|S:8h =5 YT o]= A3l vl F5-0] 118}kl &
ARgAo] o3t A}) A 737} Szof, digato] whEA] APEFY
7] W2 & AFRE T (Song et al., 2006; Dellen et al., 2006).
AR 30 7200 ol A3l LA 27} 27]
of ]} Z7Fek F ThAl T3k 210 2 hebstek. ol 74
T7F AF o &2 T3t et njAEe] B ¥ 5l
AlZ0 7 o]5351% 7] o2 HotE T (Abu-Ashair et al.,
1993). &3} Zalesky et al. (2005)& n|RE-S ~Ho| 27|35}
ol e} Z-410] ZH5BletT gk v 9.0, i Aol At
75-0) el Eelmizo] S71alA] dgkel S410] elofik
< 7FsAdo] Utk A S A 71 &7 )= E5o] Al Sl Hl
82 A0 = ek

Fig. 4 (b)= A15-AIH] A 2]7Lo] FA gt 4= LU B H
A Yehar glom, 335 9 AFol A v+t = A
Gl T Aol 5 HolA| (=l o= YEyith A 2
= EH|7F B E018 A o] 9lo] 5 H AlSollAl
o] B =5 715 o, A FRE 754

o i



AHO| . &AO|S SIAS =
THnl- £01F s - 242y

1.E+06 o) 1.E+06 0

| 1 wwr II | T L II
1.E+05 = Rainfall 2 1.E+05 - Rainfall o
—&-Surface sampling —8-Surface sampling
o 1.E+04 —O—Subsurf_ace S_amp”ng o 1.E404 —©—Subsurface sampling
; ..... Regression line (Surface) 40 _. ‘é“ ..... Regression line (surface) 40 _.
o — =Regression line (Subsurface) h £ 5 o £
E 1.E+03 |- £ E 1.E4+03 = =Regression line (Subsurface) £
a | T e = o =
=S I WA 'z s g
= L.E+02 £ = 1.E+02 £
= = = =
S
&) < g0 ¥ 8 o
W 1.E+01 = - Wi 1.E+01
NG
1.E+00 e 100 1.E+00
-
120 1.E-01

1.E-01 [
0 7 14 21 28 35 42 49
Days from the beginning

(a) Surface application

0 7 14 21 28 35 42 49
Days from the beginning

(b) Soil incorporation

Fig. 5 Changes in £ coli counts for surface application and soil incorporation
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Table 3 Initial levels and inactivation rate of fecal coliforms and £ coli
Fecal coliforms E.coli
Sampling
Treatments leesiian Initial levels Inactivation rate Initial levels Inactivation rate
(MPN/dry g) (1/day) (MPN/dry g) (1/day)
o Surface 76,538 0.105 8,358 0.136
Surface application
Subsurface 46 0.054 25 0.042
Soil Surface 243 0.029 259 0.037
incorporation Subsurface 248 0.042 66 0.033

7&et Zpel Aol ofaff x|sxof AlulE Eu|of 2Act= i<t
o] Wh=A| AFESFRL 7] tizolth.

27| A7} ot iA1= S F A Dojub= X FA]
H] 2 2|0 3ol A EA/ it W E. coli 9] |2/ 3HA|
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0.042 2 333} T 20| & Kt} A|FAl8] A2t 30
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0.037 &2 LR o, A5l A= 212H0.042,0.033 0= * 2
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0.136.0.2 LFERaL, AlZof A= 0.054, 0.042 2 LFepyt
t}. A FAH] A 2late] 5ol A= o=t D E. coli
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of HIZPABIAS7E 21240.029, 0,037 2 LheRtom, 1%
N 71710.042,0.033 0.2 A2l L ALY §1 A=
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87t 2| FA ] A2l o Hl3) A Lheha Al A%
o B4 7} 75 2] o] ©f3) 2| 3Eo] AJulg Eu]o]
EAISRE ol WA AbEstey] uhio 2 Ak
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e A0 Uehh 5 hgo] AEA L 2 Aol 2 Bol
A) 9 A 02 webih

TR Ay, ARk o2 Wld v]gEel %k Al 9
73 SHolA= ASAH] o] 2| AE] Wil sl oF
o0 2 Ktk wheha, XA Hof mhE i8S &)
7] AsliAde Al A7 24, e 5o e Sl SeEE
of g ¥ vE HE AAEE Sole ol 28
P10 2 At 2 1-9] A3k En] A Sl el
S F o i o) 7| 2 A R 2 785 o182 = S A
o2 7Ect

f

rN ol
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Ab AL
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