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Impacts of Soil Type on Microbial Community from Paddy Soils in
Gyeongnam Province
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This study evaluated the soil microbial communities by fatty acid methyl ester (FAME) method in soils (6 sites
for immatured paddy, 9 sites for normal paddy, and 5 sites for sandy paddy) in Gyeongnam Province. The soil
microbial biomass carbon content in normal and sandy paddy were 1,235 and 441 mg kg'l, respectively,
showing the soil microbial biomass carbon content in normal paddy was higher than that in sandy paddy. The
soil organic matter contents 33 g kg'1 of immatured and normal paddy were higher than sandy paddy 18 g kg'l
(»<0.05). The communities of total bacteria and Gram-negative bacteria in normal paddy were significantly
higher than those in sandy paddy (p<0.05). Total bacteria communities should be considered as a potential
responsible factor for the obvious microbial community differentiation.
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Z71o]t} (Lee and Kim, 2011; Lee and Yun, 2011), &
A IBEES f7ES Eolste] ddEE 2L, v
As BHlote] B dett2R ¥s A7 EE
sulalo] gafet nAERIE BES AAZT (Altieri,
2002; Waldrop et al., 2000; Wright et al,, 1996), o]&{$t &
o vlAEe] S BIFskL fAIsHe A A
S 220807 12 71mHel aglolet & 4 ok (Lee ot
al,, 2011a; Lee et al., 2011b), &L v|AYE2] tloFAlS 4]
A BASEL H71EE 4~ Q= WO FE Fatty acid methyl
ester (FAME) W o| 2541171 QJt} (Kim and Lee, 2011; Lee
and Ha, 2011; Lee and Zhang, 2011; Lee et al,, 20llc;
Macalady et al., 1998; Schutter and Dick, 2000),
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238 nmol g ', & Alet TS 73 nmol g |, THSA Al
FHFS 33 nmol g, 1A Al FFS 33 nmol g,
At g 4.5 nmol g |, FH0] TS 40 nmol g, U]
ATt e 6.8 nmol g o]l o ] THSA Al 1
A ML) B2 1.000] 3L FFole}k F Al TEFY]
H]8-2 0.580]31C} (Lee and Ha, 2011), 12|11 WF EoFo)
S 32 Aleto] 30.3%, 134 Aletol 13.7%, 1H
G AMlatol 13.8%, AT 1.9%, FF0] 17.4%, WAL
o 2.7%% YEFHTE (Lee and Ha, 2011). HHA|S d=¢
EOF 257)49] & FAME 31252 332 nmol g |, & Al 3t
22 94 nmol g, IS4 Al TS 46 nmol g, I
A Mt FHE 42 nmol g, WAl FHFS 4.8 nmol g,
%] 54 nmol g, WATIF TS 9.1 nmol g |, 1
4 At 1R Al HlE 11201900 #Fol e}
= A2 H]E-2 0570190t} (Lee and Lee, 2011), %3t
e BQFo] nlE 22 Al 28.1%, 1H2/ Al
13,6%, 1R Al 12.5%, WA 1.4%, 250 15.9%,
WA TS 2.8%5 UERATH (Lee and Lee, 2011),
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1-83}39t} (Schutter and Dick, 2000). T35t 1]AEQ]
internal standard 19:0 ©|-&3}o] 4313} o]
A 42 GC Agilent 6890N (Agilent Technologies,
UsA)I} HP-ULTRA 2 capillary column (25 m X 0,2 mm X
0,33 pm film thickness, Agilent Technologies, USA)2 ©]-&
akolet, 29 2% 170C oA 270C 7 & uf 742 2o
5C 2 7} 2519151 tlA]at 270°C oA 2527k SAlakc), 2
5 v)RE A|EY XA MIDI software program package
(MIDI, Inc,, Newark, DE)S o]-83}to] ZFzko] x|H}Ake] off
e S B4 (Hamel et al., 2006). & Alat
£{15:0, al5:0, 15:0, i16:0, 16:109, 16:107, il7:0, al7:0,
17:0, cyl7:0, 18:107c D cy19:0 TES FAlsto] BA51Y
t} (Macalady et al,, 1998; Schutter and Dick, 2000). L
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S A& AHHAE 16:1w7c, 18:1w7c, cyl7:0 X cy19:0
AL (Zelles, 1997) 1A At AWt i15:0,
a15:0, i16:0, i17:0 ¥ a17:0& FHAkste] L3t (Zelles,
1997), WS Z|HRAF 10Mel8:02 ARSI AL (Schutter
and Dick, 2000) &F0]= X[AE 18:109c¢2} 18:2w6cE A}
8319} (Bradleya et al., 2006), T3, A|*AF 16:105c=
arbuscular mycorrhizal fungi®] biomarker® ©o]-83}%t}
(Balser et al,, 2005; Frostegdrd et al., 1993; Olsson et
al,, 1998), Z12]al kg Aletat 1ekdd Alte] vl
wFolet F At B2 F8HRen cyl7:09} 16:1w7c
Hl& 2 cy19:09} 18:107c HlE&-S EUoA ndE £2Ed
A X 72 ARESHAT} (Bossio and Scow, 1998).
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HE FHE B Y SARM  24E s
S 1 A (2006)S AHE-SFATY
A3} gstd2 5% =04 Tukey's
studentized range testE 3}l EGH EF et ET}

A TUS YR BN Folel B 73] B2 F

oft

= EY 0|ME g2 Hlw AR = B9k 93
H e S FAME W o2 B3 A= Table 13+
It AR = B vdE T Foa BedelAl
% FAME o] 514 nmol g '0]gloH Z Al &2 170
nmol g, 1A At 93 nmol g 02 ARTe] &
FAME 3 333 nmol g ', & Aldt 3 98 nmol g ', 1%
4 Al 49 nmol g K} §olH 02 Bl (p<0,05),
n]4ehe Z FAME §8Fo] 481 nmol g 'o]glem & Al
FHFS 152 nmol g ', T1HSA AlTHS 74 nmol g 'OE B
T ARG {oFQl Zpol= glddnt, e ek
d Alat, WA, Fgo] 9 W §2 ES Rl
uE Ajol7t goiek, AFdEeIA Lo o) yE Yool
AL Lee and Lee (2011)7} Hi13h vle} o] EoF &
3leFo] oy (Table 2) 7)1 ZHo=z moiw| o).

AL

M rlo

7]

Table 1. Microbial biomass in paddy soils as affected by soil type.

Paddy field TF ! B G(-) GH) A F AMF G(-)/G(+) F/B SMBC DHA G Sample
------------------------- nmol g'l e mg kg'] 1g TPF g'124h'l mg g'l
Immature 481ab$ 152ab  74ab 63a 62a 67a 7.la 1.19b 0.46a 854ab 148a 0.88a 6
Normal 514a 170a  93a 62a 6.5a 73a 7.la 1.52a 0.43a 1,235a 193a 0.86a 9
Sandy 333b 98b  49b 40a 33a 48a 42a 1.25ab 049a  441b 68a 0.57a 5

TTF, total FAMEs; B, total bacteria; G(-), Gram-negative bacteria; G(+), Gram-positive bacteria; A, actinomycetes; F, fungi;

AMF, arbuscular mycorrhizal fungi; SMBC, soil microbial biomass carbon; DHA, dehydrogenase activity; G, glomalin.

j"Tukey’s studentized range test at 5% level.
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Table 2. Chemical properties of affected soil type in paddy.

Exch. Cation

Paddy field pH EC OM Avail. P,Os Avail. SiO, CEC
Ca Mg Na
(1:5) dS m’' g kg'] mg kg'] -------------- cmol, kg'l -------------- mg kg'l cmol, kg'l

Immature 6.5214r 0.67a 33a 312a 0.54a 7.7a 1.8a 0.54a 248a 15.0a
Normal 6.3a 0.60a 33a 217a 0.38b 6.9a 1.7a 0.38b 170ab 14.5a
Sandy 6.3a 0.50a 18b 220a 0.23b 5.6a 1.2a 0.38b 109 11.7b
TTukey’s studentized range test at 5% level.

HEHS I8 At 23 Alt vleo] 1522 15 9
w4 1,19 2 E9kon (p€0,05) AR 1,959H Ao . :
7h 9ok 29 Al B #71% at 34% @ S [
Auisio] et FAa ARGt Basks Ao AeA 501
AL} (Kieft et al., 1997). WehA e = EFolA EeH P T 5
= U= A28l nsE ARE] Blg] 2 o= o T
gtElet, oleet Azks AlMTE AuR] 0,75 (Lee et 2 03
al,, 2011), = %z7] E9F 1.0-1.3 (Kim and Lee), ¥ EoF
0.98 (Lee and Ha, 2011), ¥=9 = 1.20 (Lee and Lee, °0 Immature Normal sandy

2011) Hrh w9kt EoF njAEAFS BEHo] 1,235 mg
kg 'O & AP 441 mg kg Bt GO o wUokow (p
€0.05) W& 854 mg kg ' O& 222l Zpol7} 919l
o} EA g A S0 HET] 193 ug TPF g ' 24h ', 1]
2%} 148 g TPF g ' 24h", AJA%k 68 g TPF g ' 24h™ &=
ojlout o2 l Zfol7t gl ®at, EoF vkt #
o] Q)= FZY (Lee and Yun, 2011, Lee and Kim, 2011;
Min et al,, 2011; Wright et al., 1996) &2 O|<Ho]
0.88 mgg ', HEH0] 0.86 mg g ', AFAHO] 057 mg g’
o2 B IR 5922l zo|7} glolet,

OME AEA KB =9 347 JFH 227
A AEE ARRELE cy19:07 181107 B &S Fig, 13} o]
HEC|A 0,958 1]&w 0,559F AFAY 0,39 Kl 994
o7 =9} (p<0.05), YHFA O Z cy19:03} 18:107c v
o] YEE uligo] Mz AEY AL AR ZoE o
HA St (Mechri et al,, 2010), o]&gt FFES Ak F=
59 a]lef wet eyclopropyl A|HAle] HAHO 2 A2
AEGAT) ZU1E = AR AU (Guckert et al,
1986; Grogan and Cronan, 1997),

= EY 3eMdE  AdAY = B e
Table 29} At EF §7]1&E =2 vlsgyt BEHo]
33 g kg 'OR APAHO 18 g kg | K} FojFo s Wkt
(p<0.05). EZF, EF ol X|FH8aFw v]<e 15.0 cmol.
kg, =T 14.5 cmol. kg & AFAT 11,7 cmol. kg | K.
o FoF o R w3ttt (p€0.05). vlEHA 2 K g
22 0,54 cmol. kg ', Na 82F0] 0.54 cmol. kg ' O.2 HE

Fig. 1. Ratio of 19:0 cyclo to 18:1 w7c¢ in paddy soils.
Mean with the same letter are not significantly different
with Tukey’s studentized range test at 5% level. Bars
represent one standard deviation of the mean.

b AR vl goj¥ o2 wWekow (p<0.05) FET
AL FHEFE 248 mg kg 0.2 APAE 109 mg kg | HT} 99
2o werrh (p<0.05).

= EY 0dE 2 24 =YY dEE F
FAME 3teF0 & thro] ul s 2348 #4013 Aak= Table 3
W At = BEY Bt vAE 23S HeHo] T Aol
33.0%, THS/d At 18.1%=4] APAH S| & Alat 29.4%,
O3 At 14.8% L)AL v|sEe] 95/ At 15.4%
of vl oA o= Wkt (p<0.05). 1HFS Alt, HA
o+ D WA HES vlsHol 247 13.0%, 1.24%,
1,42%% APAE9] 11,9%, 0,96%, 1.28% R} WkoL}; 79
22l Zpolt= gloieh, ol M1 &L ALIROIA 14, 4% 1]
44 14.3%, WEY 14.0% KT WILOLL )29l Aol
Qe

= B f AR ST B9 718 4, Jole
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A AT Fig 29 ok AR B4 B vAE 24
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Lee and Kim, 2011; Lee and Yun
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Table 3. Microbial communities in paddy soils as affected by soil type.

T

Paddy field B G(-) G(+) A F AMF Sample
%, nmol
Immature 31.4ab* 15.4b 13.0a 1.24a 14.3a 1.42a 6
Normal 33.0a 18.1a 12.1a 1.24a 14.0a 1.39a 9
Sandy 29.4b 14.8b 11.9a 0.96a 14.4a 1.28a 5

TB, total bacteria; G(-), Gram-negative bacteria; G(+), Gram-positive bacteria; A, actinomycetes; F, fungi; AMF, arbuscular
mycorrhizal fungi.
jtTukey’s studentized range test at 5% level.
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Olmmature
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2.0 OSandy

Ak 441 mg kg Bk fojF oz wekon (p<0.05) Ul
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g kg BT} folFoz wokth (p<0.05). HAYE FHE
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30 ———— AAY = Bl BETT AT B TRY 5
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Fig. 2. Principal component analysis between soil microbial
communities and soil chemical properties. The variance AI‘ A|‘

explained by each principal component (PC) axis is shown in

parentheses. PC analysis shows loading values for the

individual microbial biomarkers. The bars represent one & e FEATA SeATAR (A S PI00690
standard deviation of the mean. A, actinomycetes; AMF, 6202011)2] X|o] &J3) o]Fo|R A,

atbuscular mycorthizal fungi; B, bacteria; CEC, cation

exchange capacity; DHA, dehydrogenase activity; G, glomalin; _

G(-), Gram-negative bacteria; G(+), Gram-positive bacteria; ?_I g ‘E‘ =

OM, soil organic matter; Si, soil available SiO,; SMBC, soil
microbial biomass carbon. Mean with the same letter are not
significantly different with Tukey’s studentized range test at
5%level.
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