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Impacts of Soil Texture on Microbial Community from Paddy Soils in
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The present study evaluated the soil microbial communities by fatty acid methyl ester (FAME) method in
paddy soils at 11 sites for silt loam, 4 sites for sandy loam, and 5 sites for loam in Gyeongnam Province. The
FAME content of fungi in loam (76 nmol g'l) was higher than that of in sandy loam (45 nmol g'l). Sandy loam
had significantly lower ratio of cy19:0 to 18:107¢ compared with that of silt loam (p<0.05), indicating that
microbial stress decreased. In addition, actinomycetes community of loam was higher than that of sandy

loam.
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EokoL F-olAQl Afol= figich T3 A W BEoF vy
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kg ' Hr} §ojF o =rtil 313} (Lee and Ha, 2011a).
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u|yE 23 GC Agilent 6890N (Agilent
Technologies, USA)¥} HP-ULTRA 2 capillary column (25 m
X 0,2 mm X 0,33 um film thickness, Agilent Technologies,
USA)E o] g3ttt Z k4= 170Cof| A 270C7} &
PR B 5CH ARSI kA 270Col M 257F 57
sttt 249 vAdE Al AARS MIDL software
program package (MIDI, Inc,, Newark, DE)S ©o]-&3}o] 2+
7he] Abatol ohat 0|4 2E HASSAT) (Hamel et
al,, 2006). & N4 i15:0, a15:0, 15:0, i16:0, 16:1w9,
16:107, i17:0, al7:0, 17:0, cyl7:0, 18:107c D cy19:0 3tk
2 3HAste] BASHITE (Macalady et al,, 1998; Schutter
and Dick, 2000), 1324 Al XHHAE 16:107c, 18:1w
7c, cyl7:0 W cyl19:02 AN (Zelles, 1997) 13FA]
A& AHFAEi15:0, al5:0, 116:0, i17:0 L al7:02 FAks}
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AFE5}9 AL (Schutter and Dick, 2000) H3o]= X|JHFAL
18:109c&} 18:206cE ARSIt (Bradleya et al,, 2006).
E?_]‘, A|HFAF 16:105¢= arbuscular mycorrhizal fungi?J
biomarker= ©|-838}4t} (Balser et al., 2005; Frostegérd
et al., 1993; Olsson et al,, 1998). 1)1l T12-SA] At
IS Alete HlE, F3019F F Al BleE 5k
O ¢cyl17:02} 16:107c B L cyl19:09} 18:1w7c H[&L2 &
FollA mAE AEY A A2 ARSI (Bossio and
Scow, 1998).
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FE7F ASE H]8f oA o= wekey (p<0.05) Y
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Table 1. Microbial biomass in paddy soils as affected by soil texture.

Soil texture  TF' B G(-) G A F AMF G(-)/G(+) F/B SMBC DHA G  Sample
nmol g'] mg kg'] /g TPF g'124 b’ mg g']

Silt loam 484a 159a  84a 6la 6.0a 68ab 6.9a 1.38a 0.44a 1,076a 180a 0.93a 11

Sandy loam 33la  10la 53a 39a  3.1a 45b 39a 137a 0.46a 458a 67a 0.64a 4

Loam 505a 155a  78a 62a 6.7a T6a 7.la 1282 0.49a 954a 143a 0.61a 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 by soil texture.
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Exch. Cation

Soil texture pH EC oM Avail. P,0s Avail. SiO; CEC
Ca Mg Na
(1:5) dS m’" g kg'1 mg kg'1 ------------- cmol, kg'1 ------------- mg kg"1 cmol kg'1

Silt loam 6.5a 0.45a 30a 207a 0.37a 7.4a 1.8a 0.43a 192a 14.7a
Sandy loam 6.3a 0.51a 23a 275a 0.21a 5.9a 1.2a 0.47a 176a 11.8b
Loam 6.1a 0.98a 32a 308a 0.58a 6.4a 1.4a 0.39a 151a 14.0ab
+Tu.key’s studentized range test at 5% level.
e AP o] nAREYE B FE sl Wk=T 5
o|2]st A= Lee and Ha (2011b) 2 Lee and Lee (2011)
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H]E&-2 H|AFAQFE 1,38, AMFE 1,37, Y& 1,282 4 79 ‘% i | b 1
7ol Zpoli= glglont AT AulA] 0.75 (Lee et al,, S [
2011), += %7] B9 1,0-1.3 (Kim and Lee), & E9F 0,98 03
(Lee and Ha, 2011b), <Y ESF 1.20 (Lee and Lee, 00
2011) Xt} =9t EoF nAEAHS U]A}X“’ki 1,076 Silt loam Sandy loam Loam

mg kg ', FE 954 mg kg, AFFE 458 mg kg ‘oot
Y21 Afol7t GISle), Epaas SE nARISE}
180 ¢g TPF g ' 24h 'O & OFE 143 ug TPF g ' 24h, AR¥
= 67 #g TPF g ' 24h ' R} #9kou} 42129l Zjol= ¢l
itk EoF dutyt #Ho| 9= 22U (Lee and Yun,
2011, Lee and Kim, 2011; Min et al,, 2011, Wright et al,,
1996) gHepe- D]/\}X‘Okiﬂ 0.93 mg g 'O& AJFE 0,64 mg
g, FE 0.6l mg g BT} WOt §o]2el o]z} ¢igich
Z2ue e nAPAFE Y} 0,93 & 9ol 2jo]7} 9l
Ark

= Fol =W ek
HO Taple 29} ZEE} B} §718 FFe JE7t 32 g kg
0% uARAYE 30 g kg |, AIFE 23 g kg | Bt Uote
IR Aol ek = ol Age wlt

2oFE7} 14,7 emol. kg O F ARRFE 11,8 cmol, kg_1 HBrh
frojAo = =9kt (€0.05),

OME AEA XE E 47 P AEY
2 ABRZ AGEE y19:03} 18:107c M &-E Fig, 13} 20|

H|APEOFETL 0,772 ALQFE 0,47 K} Qo5 oz =gkrt
(€0.05). A O & ¢y19:07} 18:1w7c H]Qo] WSz
A Eo] vk AEF AL ZAELE Aog oA 9t
(Mechri et al,, 2010), ©|2|§t <& 0% Ak BE To] thok
gk a?lof wt cyclopropyl AHAte] HAFH o= Alate] &
Eg27} S7hEE Ao 2 )45t} (Grogan and Cronan,
1997; Guckert et al,, 1986).

Fig. 1. Ratio of 19:0 cyclo to 18:1 w7¢ 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.
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0] 14.1%, WG+ 1.43%2 A[JFES
30.8%, 1273 At 16.2%, T2 At 11.7%, +5°]
13.6%, WA+t 1.19% Hob @etou #2949l Aol=
QST ey AR RS FEF L34%E AKYES]
0.927%°] BI3f o] A2 BRkH (p<0.05).
= B niE 23 B e E L gl A

T

T h
731}% 5 29 e, FAR 442 B U 28
‘:ﬂ :_
=~

e et al.,
TR E‘—*-ié# Xﬂlﬁ*ﬁﬁ‘i’l 40.9%, XﬂZ g0 l 20. 3%
A AA 61.2%2] ARE AW 4= U TR #4442
I AHEGE, AR, FEE §o4R1 ZfolE UEhA|
LU AFAAES ES 77 = (1L96)°] 7 A
7198t om F Al (1.88), Eadih T4 (1.80), Ay
A (1L79), 2229 = (1.66), Fol& 2|8 (1.46),
IS At (L40)3 R4St (1.29) Bl =o= 9] 7]
g 9o FHo| (-0.72)& Ho| 7|65 = Aoz
LRt WhE A2 A Al (1L16), WA



BEAY = BEY B4 ThE nidE i Wt 1179
Table 3. Microbial communities in paddy soils as affected by soil texture.
Soil texture B' G(-) G(+) A F AMF Sample
%, nmol
Silt loam 32.5a 17.0a 12.5a 1.18ab 14.1a 1.43a 11
Sandy loam 30.3a 16.0a 11.7a 0.92b 13.6a 1.19a 4
Loam 30.8a 15.5a 12.4a 1.34a 14.8a 1.39a 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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Fig. 2. Principal component analysis between soil micro-
bial communities and soil physicochemical properties.
The variance 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 standard deviation of the mean. A, actinomy-
cetes; AMF, arbuscular mycorrhizal fungi; B, bacteria;
CEC, cation exchange capacity; DHA, dehydrogenase
activity; G, glomalin; G(-), Gram-negative bacteria; G(+),
Gram-positive bacteria; 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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