Korean J. Org. Agric. 767
Volume 23, Number 4: 767-779, December 2015 ISSN 1229-3571 (Print)
http://dx.doi.org/10.11625/KJOA.2015.23.4.767 ISSN 2287-819X (Online)

Effects of Organic Matter Application on Soil Microbial
Community in a Newly Reclaimed Soil

An, Nan-Hee - Ok, Jung-Hun - Cho, Jung-Lai - Shin, Jae-Hoon -
Nam, Hong-Sik - Kim, Seok-Cheol

The study was conducted to investigate the effects of organic matter application on
soil microbial activities and diversities in a newly reclaimed soil. Soil chemical
properties, population of microbe, microbial biomass, and properties of microbial
community were investigated under 4 different treatment (animal manure compost+
green manure, chemical fertilizer, and without fertilizer). The experiment was
conducted for 3 years from 2012 to 2014. The most of chemical properties in the
animal manure compost+green manure treatment were increased continually compare
to chemical fertilizer and without fertilizer. The population of bacteria and fungi
were higher in the animal manure compost+green manure treatment, however, there
was no difference on actinomyces. Soil microbial biomass C content was higher in
the animal manure compostt+green manure treatment than in chemical fertilizer and
without fertilizer. Biolog examination showed that catabolic diversities of bacterial
communities were higher in the treatment of animal manure compost+green manure.
It was showed that principle component analysis of the Biolog data differentiated
the organic matter amended soils from NPK and control. These results indicated
that application of animal manure compost+green manure had a beneficial effect
on soil microbial properties.
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A&7 Fot HHE A T B A gEUt Hasit vt /w4
BF 718 Aol oEdte] EYHISEE Bestal s v fHolu w5 SolAME
=H1EhE, FHEE, AT FoE AYe fAst &4 SO AY FE =
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Hu)o] HIZAELS N : 1.6, P05 : 3.3, KyO : 2.65% ©11 o 593} 9ol Hu|ZHE A
7loll gt3=o] uid 23], A 2l#FS 2,000 kg 102’ &2 A &3} HH|AE vFHge 2E
ge]ol= 8 kg 10a' 22 69 F<zol, g x|} 382 712t 9 kg 10279} 18 kg 102’2
093 109 7+ mEE T HHl AElE 59 F<eol dlefElwlA] 1,910 kg 102”7
59 930 kg 10a"-& A o Fste] EFo st o, 8¢ Fwolle= A=ZERE ¢} 6,600
kg 10a'S A Edol] FY3ATH EFAE A71EAE A 42 o AR AIY
2 Eoko] 0|88t Table 19 YER|RATH

Table 1. Chemical properties of soil used in the experiment

pH OM T-N Av. P;0s Ex. cation (cmol kg™) EC
(1:5) (g kg (g kg (mg kg'") K Ca Mg (dS m™)
5.6 8.3 0.5 23 0.41 5.95 111 0.44

E¢F g5ty BA4E 9l AT EGS s T8 2 mm AE SHE S A

] =184 sdHATTIELAA %ﬂﬁ} B 2 A4 24
(RDA, 2000)= Z-&3lo pHE ESH F/HTE HE&S 11582 FE3F] A= (Orion
star A211, Thermo, USA)S.Z Aok 7B YA EA 7] Vario MAX CN (Elementar,
Germany)E °©]-83l ©4AE 43t BAGEF AT 1.724F F3t A=A A4
o] = Vario MAX CNE ©]&3 214k Lancaster™ .2 UV-Spectrophotometer (UV-
2450, Shimadzu, Japan)E ©]-83}4] 720 nm°ﬂ/\1 576’5]'931:}. A8 Fol(K, Ca, Mg, %
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Na)2 @A 3 &% (1 N CH;COONH,, pH 7.0) 5% % ICP (GBC, Australia)= #2415} c}.
3. BYIAE UE 24 2 nYBAT 24

o AE BAS 93] AFHAST EYL 2 mm AZ AE F 4C WA Rt 25Y
ool B4 a9th HE 30 g 270 mLo] WSOl Wil FE e oA 1083 2Es
of 34 HHHo g B mAEL] UTE ZASIATH Aut AlFL yeast glucose agar,
WA ol = starch casein agar, AHdFoll = rose bengal agaroll 30 mg L2 streptomycing 3
7¥etQath M gFEA-e Al BAFE 28T oA 4~7, APGTH-E 25CellA] 593F ol 7}
A g5 vAE A= 3709 petridisholl Y ERS colonyE 2+ A48 H A 3k-2 A F<(colony
forming unit: cfu g! FAE)E A4F3FI THSuh et al., 2010). £ 7|4 E4) ZHMicrobial biomass
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2 T35 FE=W(Vance et al., 1987)% o]&3lo] BT HESAEE FEEY |
o 0.5 M K;S0; 60 mLE 718} 3083t I8ty FE23193, TFAEE 58 EY 15
gS FEEIE 34 24417 TZAIZ F 0.5 M K804 60 mLE H7bale] 3087F Q1 ehst

H]

o] FE3Ah A EAFE TOCEA7|(TOC-5050, Shimadzu, Japan)Z =433t} 1]
EAFE T3 BAZA vESE BEAZS et Ao 2 AT
4. BIOLOGE ol &3 E<% v|AE ¥4 7|53 s £4

Ed AETHY Fd &2 ol&F Aol 3y 2] tgE gAsRIES 7H
BIOLOG EcoplateTM (Biologlnc., Hayward, CA)% o83t A3 ‘%ﬂ iyE EQF
S 157Y el Aol BEYGA RS BFFE 1:10(W/V)S] HIE&Z 3|43 & 200 rpm o2
1087 sl wHke AlgE 10°H12 343 & EcoPlate] welloll 150 pl & &3
< 25C 2710l 96AI17F vl kgt & 590 nmol| A FFEE SAHSIAT SHE EAX = H
o A 2 (average well color development, AWCD)3} th%F/d A <~(Shannon diversity index, H)
E 29 2o® A4 tHGarland et al., 1991).

AWCD = X (C-R)n (1
C : Z+ well®] ODsooum &£
R : Control well®] ODsopnm %%
7149 4 (31)
H=-XP(In P) (2)

Pi : @%” OD59Onm Loﬂ ﬂ%‘ﬂ‘ ’]I-Z‘]l-‘gl 7]@ ODSQOnm %)\
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7t EHleF 1] A8 2dxke] EQF 38hd WSk Table 29} Zth pHE 318HHI R
G4 FAE (5.5 ¥t 6.6~6.72 =oFH I ECE 381 5(0.39 dS m™)2F F312](0.35
dS m™hyell Hl&) 0.65~0.76 dS m' . &2 F1EATE 718 TS 315 5(8.9¢ kg')oF A
2(8.1g kgh)oll HIBk] 18.0~19.4g kg' © 2 Z7FE Q1 F A4 FHeFS 3}8HH] 5(9 mg kg)

F22)(6 mg kghol Hlste] 205237 mg kg' 02 F7}3IH . ol A&ZF o7 FHH|E
Yot Zu|ZHES Aujste] Eqke] SHdS dAyeta AZEn HE5E FHet S E
AZo g2 HAANE Ae, 7= F, FEIMN 5 ESHY ISP E o] sokAle
= Z1& Zhang et al.(1999) AT % H]S=3%F A7) B 8) it

&S EXY E9A4H e M 2 /8P E S T BEYY TER
#7} d=tl(Recel, 1994) £ A= slstH| g2 gl Hl&| F7]& A§o= Alf7R%E
71684 B st JiAdel 3441 axE vehd Zlew AZdn.

Table 2. Change of the chemical properties in surface soil after 2 annual dressing of
different organic matter

. -1
Treatment pH oM T-N  |Av. P,Os Ex. cation (cmol kg™) EC
. -1 -1 -1 B
(1:5) | (g kg) | (g kg') ((mg kg™)| ¢ Ca Mg | (@S mD)
NPK 5.4 8.9 0.4 9 0.66 5.17 1.73 0.39
Compost, crotalaria
6.6 19.4 1.0 237 1.37 7.43 2.34 0.76
+ compost, rye
Compost, crotalaria
. 6.7 18.0 0.9 205 1.11 6.86 2.06 0.65
+ compost, hairy vetch
Untreated (control) 5.5 8.1 0.4 6 0.37 6.2 1.23 0.35

7bEE Eulel SulA g o AT s AR A EY nAE 2x W)
ZAEA THEFig 1). Al MATE f718 48 193kl 2.0x10°~1.4x107 CFU g'o.= 7}
2], ARetgeolrEEE R, 58 Aot Fu AT ARt FoHl AfolE B
Rom, 2dxtel= 7HEEE R, AZEE oS E Y], o g X|>7tEEE N, A 2E

He
)
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Fig. 1. Changes of microbial populations in newly reclaimed soil with application of organic
matter. Different letters above bars indicate significant difference between treat-
ments as determined by Duncan’s New Multiple Range Test (P <0.05).
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HE BYFoz A& Hort #fedrie g2 o 7913 2102 B st thLee et
al,, 2011(a)). WAH L=E I8 1d3b0l 1.4x10°~3.6x10° CFU g'o2 AHzzke] #2]&<l
2 A& 2@zt = ARte] ApolE UERA & UTh(Fig. 1(b). AHITel 7
S A8 1datel] ZhEEEN, AZERE okt E Y], ol X = 7SR, aga}a}
ZohrtEEE N, TU>3SH B0 o2 {75 g tet sehg 2 ¥u) 2
zke] atolg mglom, 2date| = AHEEE U9} Zu) X e Py} gehulge} Tulpol HlE
FrolH oz ZolE HHUTK(Fia. 1(c). Suh et al. (2010)2 LEY|| A =0 2ES Fr|Hoz
A8 A B v g agdSAATol e AAE RS oH, Lee and
Ha (2011(b))E EFS] FZo] MAGTE B f715 3 Ho AAAAS 1Y
on ZH|o} EH] FFOo® B Al o] o g ml Zog AAHck

3. 7k Euloh =] Aol wE v =AY C Mt

7t gRlel 0] A8 AxPE B mAAEAT Co WMSE A A BE A
T7F F7 ek o NPKe}F -8l Hlgl EH], =H] A2l A A4 UEThFig. 2). A
£ 133 = A vAEA G C FF2 51~81 mg kg' 0.2 A7k 2ol glYlont
Ag 2dxtol= ZFEEER 9 8] 8T} 385 mg kg 2 3EH] 5266 mg kg F-

H] 71256 mg kgh)oll HIE] 22l 2ol & YERATE o= HH] A83) EnAIE o R u)A)
EA o] FoA JA FU13E Aot FAFSE H S B t(Bolton et al.,, 1985; Weon et al.,
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Fig. 2. Changes of soil microbial biomass C content in newly reclaimed soil with application

of organic matters. Different letters above bars indicate significant difference be-
tween treatments as determined by Duncan’s New Multiple Range Test (P < 0.05).



774 3] SAE- 2 AT T DA

2004). EFO fr184 T vIMEAT C FFe B T, A4, AR, 7
ANEANFH A7) D EAY Zpolol] FFE wol AZF W] Zetd

Jimenes, 1992; Bottner, 1985) & Al@ZA N5 SH|e} EH|A ol ofa) n|AEAF C
AxpE T8 Ao zteo|rt vyEhd Zlow AZ4E. f71ES AlEl wet ndE
AFol F7tste A EFU Y 71848 &4 5 A4 718t #AVE kAl B
31 A THBolton et al., 1985; Goyal et al., 1992).

Pl =
T,

T

>

o] &&}d 4 ) © 1™(Mazzarino and

4. BIOLOGE ol &% =% m|4E <A 764 ot &4

Biolog Microplate:= 1991'd0l] A ©]-&3}7] Al2ete] @A w23 IFASHA v gol] 7+
e Ao 715 Y S 2ARHE EY AE EAHO R &85 QlthGarland and
Mills, 1991). A2 T2 31702 &4 7} Ecoplates EY FAE 39 A2lH E‘rOW
Zto] & B v|AE X9 ©47]F ]84 (carbon substrates utilization pattern) X}°] 5
o] ZTHAn et al., 2014; Bradley et al., 2006). 771% &0l 2|3 EGuYE FH 7|5
A gl v X A= Table 33 2T

Table 3. Effect of organic matter on catabolic diversity of the soil bacterial community as
evaluated by average well color development (AWCD), shannon’s diversity index
(H) and substrate richness (S) in the Biolog EcoPlate incubated for 98 h

AWCD H S
Treatment Annual Annual Annual Annual Annual Annual
dressing 1 | dressing 2 | dressing 1 | dressing 2 | dressing 1 | dressing 2
year year year year year year
NPK 0.92° 0.95" 2.98° 2.82° 24¢ 18"
Compost, crotalaria +
P 0.95" 111 3.10% 3.04° 26 23%
compost, rye
Compost, crotalaria +
. 1.07° 1.27° 3.21° 3.22° 28° 26°
compost, hairy vetch
Untreated(control) 0.98* 0.81° 2.98" 2.69° 24° 16°

* Numbers followed by the same letter within a column are not significantly different (Duncan’s test, P < 0.05).

Zt Ao B AE R 71E o] EEE 7} well9] HT T4 HTZ(AWCD)E Bl
b A3 kSR g, 58] AT st ey FHl el Hisl 71" o] 85T =& e
ghlatgiom gl 49 A8 1d2K0.98)) Hlal 21d=K0.81)2] 7]Ho]§ =7} wolA|
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Ao e EY nAE 739 71E o] &4 tolE ZANE] 918+ Ecoplateol| A L&
ANgEE 7HR 2 FAE B4 (PCA; Principal component analysis) .2 #2413t A3}+= Fig. 3
I 2o FAE BAAY fU1E A8 1dxs AllFAdEo] 86.0%01H A23AdEo] 5.8
%= AA 91.8%2 ARE AT 4 v} 2@ A= AIFAAE AFAHA R 72 FH
o]9] 78.9%%} 15.7%€ UWEFATH Al1F4 8 of&f A gzte] F&°] fIRAAT F71&E A&
19k, 28zl A 27 ARFAE o8] frlE Mot 18A & Fehelg, FHlA

2 g3 EYHAT ARFA R =2 A AAAAE Holv ©AaYL B-Methyl-D-

M

Glucoside, @ -Cyclodextrin, Glycogen, Phenylethylamine©] 13l Tween 40, L-Phenylalanine, Tween
80, L-Threonine®] A4S 0] ATl & 7o FAAAE K we} o] &4
718450l f7l= AgTE I128A ¥ Aot TEHA e T8 ool =3 o
& 2dAN A= T2 E ], AzEeteolrSEE ], &), T3(HSEE R, 228
o7t EE 1], slojg W ])7ke] A8 1 dXte] vlal EAF HIATh o]H & Aole AsE
HIZ e slojelH x| e} adol ofFk A o= sojeulX]= @dn|7} Yol Eqke] A4
FFS FUHA7IL S Ao gEn) ol A= vAE ARl o3 A=
o] o] & + A= AAE AFSAN BEY AUIHAE SV Aom dEA o =
H TRl et B mAdE 2Fo] 28l Ao Alsdn EI
ANA HAE FHE 71 o] &AL sy FHIFeE &P

714 o] 838 o7} UFS BAFH fFrlEo] BEY A=A vt & %
< AT o]l gt Tt} En| gAY EY Al & 5
Zko] = Wang et al,, (2008)9] A% HIFHQOoH =9} 7}=

]
MAdE de vade w Su7t 7SR R EYPE 9EE S/ ¢

al., 2007; Hiroyuki et al., 2007).

kA Al AZEEAA A frlES 29 A8 r J E
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Fig. 3. Principal component analysis of substrate utilization pattern by Biolog Ecoplate in
newly reclaimed with application of organic matter. (a) annual dressing 1 year,
(b) annual dressing 2 year. T1 : NPK, T2 : animal manure compost, crotalaria+
animal manure compost, rye, T3 : animal manure compost, crotalaria+ animal

manure compost, hairy vetch, T4 : untreated(control).
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