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Relationship of Topography and Microbial Community from
Paddy Soils in Gyeongnam Province
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The present study was aimed to evaluate the soil microbial communities by fatty acid methyl ester (FAME)
method in paddy soils at 20 sites in Gyeongnam Province. The soil microbial biomass carbon content of fan
and valley 1,266 mg kg'1 was higher than alluvial plain 578 mg kg'1 (p<0.05). In addition, The dehydrogenase
activity of fan and valley 204 ¢g TPF g 24h™ was higher than alluvial plain 93 £g TPF g™ 24h™ (p<0.05). The
communities of total bacteria and Gram-negative bacteria in the fan and valley paddy soils were significantly
higher than those in the alluvial plain paddy soils (7<0.05). Total bacteria communities should be considered
as a potential responsible factor for the obvious microbial community differentiation that was observed
between the fan and valley and alluvial plain in paddy soils.
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Jeko AFZAAIA] 7} 143 nmol g ' 0.2 Z7F W AAMA] 75
nmol g ol B|3} 1.98), T5A] 49 nmol g ¢} FAIHELX]
44 nmol g ' ®t} 34 A% =9k} (Lee and Ha, 2011). AF
SR A F Al 232 32.8%= 71 ko I3t
g XAF2] 29.8% Yl SHIHERA] 29, 5% Bl F-2]&Ql 2}
o7} lom YAdet % 5.3%2 SHAHEA] 3.0%,
T5A 2.5%, J7F L AR 2.1% BlE] foldoR 2o
Wb o] TR 13.4%= SHIBEA] 18.6%, I3t ¥ Al
2] 18.2%, T3] 16,9%C] H]3l FlH o2 Wk} (Lee
and Ha, 2011), 18|31 A X = EFo] F
FAME @32 7547} 877 nmol g ' 02 7P &9fom &
7t 9l AAFA)7F 308 nmol g, AFEZIARA] 806 nmol g &
Uehiom 5279l apol= et (Lee and Lee, 2011).
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9] A=FL internal standard 19:0-2- 0]—9~0]-04 A 0]—0313]- ]
ME 7] B AL GC Agilent 6890N (Agilent Technologies,
USA)T} HP—ULTRA 2 capillary column (25 m X 0.2 mm
X 0,33 um film thickness, Agilent Technologies, USA)<
o] g3t 2 2k 170Cof| A 270C71 & uj 7] &

F 5CH 7k bt 270 Coll A 287+ §-A1813 T,
HAE oAlE AEZE XA MIDI software program
package (MIDI, Inc,, Newark, DE)& ©]-8-3}o] ZFz+o] z|vf
*]'Oﬂ o3t v AE LS B4 (Hamel et al,, 2006).
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Table 1. Microbial biomass in paddy soils as affected by topography.

Soil topography TF B  G(-) G+ A F

AMF G(-)/G(+) F/B SMBC DHA G  Sample

Fan & valley 545 179 96 67 7.1 78
Alluvial plain 373 114 57 46 41 52
LSD' (p<0.05)  118.7

422 252 162 240 198 221

mg kg' pg TPF g'24h" mg g’

1.46 044 1,266 204 0.88 10
1.24 0.47 578 93 0.71 10
NS NS 412 92.8 NS

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.
*“The Fisher’s least significant difference (LSD) was used to detect and separate the mean treatment differences at 5.0% levels of

significance. NS, not significant.
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9F 0.98 (Lee and Ha, 2011), ¥ EF 1,20 (Lee and Lee,
2011) Hro} =dtt, EoF ulAEARS H1 9 A7t
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ool AehgeFE 27 A R4 15,0 cmo, kg 'O
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Fig. 1. Ratio of 19:0 cyclo to 18:1 w7c in paddy soils. The
Fisher’s least significant difference (LSD) was used to detect
and separate the mean treatment differences at 5.0%levels of
significance. Bars represent one standard deviation of the mean.

EYA X7 E T JFHQd A
AREEE 0y19:03} 18:107c H] S-S Fig, 13} Zo]
AR O 4] 0,895 BHIHERA] 0.49 KT} 9-0]F o
(€0.05). AHFAOF cy19:07 18:107c H]EO]
= OjEo] Hhs AEY A TAEE ZoE 4
T} (Mechri et al,, 2010), ©]&sF AT FAFY, Ak
= AN B, B i B 59 TRt acle ot
2} cyclopropyl AWAite] FAg 0= Alite] A AT} 57
E= Ao 2 A=Y} (Grogan and Cronan, 1997; Guckert
et al,, 1986),

il THO
>

=1
B 0x

|

a5
P

o flo
N

2oL b >
o M0 ye
£
oz

T
Ny

j

= Y DN BE BN =9 B WU 3
FAME B0 2 Uiro] nl4Ee] 2792 S50 (Table
2). = =9 W AR FAL B 9 A F AlF
o] 32.9%, 1A Al 17,1954 SABRA] & A
T 80.3% TSA Al 15.2%00 W3] feloR welch
(p€0.05).

wy

o O L
Al BEg8to] ZHAIG7F sk
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Table 2. Microbial communities in paddy soils as affected by topography.

Soil topography B G(-) G(+) A F AMF Sample
%, nmol

Fan & valley 329 17.7 124 1.28 14.1 1.53 10

Alluvial plain 30.3 15.2 12.3 1.06 14.3 1.21 10

LSD" (p<0.05) 2.09 2.11 NS NS NS

TB, total bacteria; G(-), Gram-negative bacteria; G(+), Gram-positive bacteria; A, actinomycetes; F, fungi; AMF, arbuscular mycorrhizal fungi.
*The Fisher’s least significant difference (LSD) was used to detect and separate the mean treatment differences at 5.0% levels of

significance. NS, not significant.
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Table 3. Chemical properties of affected soil topography in paddy.

Exch. Cation

Soil topography pH EC oM Avail. P,Os K Ca Mg Na Avail. SiO, CEC
(1:5) dS m" g kg‘1 mg kg'1 ------------- cmol, kg'1 ------------- mg kg'1 cmol, kg'1
Fan & valley 6.4 0.52 35 234 0.49 7.3 1.8 0.39 186 15.0
Alluvial plain 6.3 0.68 24 258 0.30 6.3 1.4 0.46 170 12.9
LSD (p<0.05)T NS NS 7.6 NS NS NS NS NS NS 1.97

"The Fisher’s least significant difference (LSD) was used to detect and separate the mean treatment differences at 5.0% levels of

significance. NS, not significant.

Table 4. Correlation between microbial biomass and chemical properties in paddy soils (7=10).

Fan & valley

Alluvial plain

Soil topography

SMBC DHA oM CEC SMBC DHA oM CEC
TF 0.805" 0.817" 0.847" 0.205 0.879"" 0.868" 0.543 0.413
B 0.871°" 0.886" 0.838" 0.180 0913 0.864" 0.667" 0.492
G(-) 0.964"" 0.800" 0.656° 0.023 0.897"" 0.8017 0.773" 0.495
G(+) 0.529 0.822" 0.935" 0.367 0.889"" 0876 0.562 0.474
A 0.481 0.863" 0.8317 0.279 0.848™ 0.853" 0.483 0.414
F 0.652" 0.651" 0.653" 0.198 0.763" 0.731" 0.334 0.338
AMF 0.151 0.340 0.806" 0.717" 0.698" 0.604 0.301 0.139
cy19:0/18:1w7¢ 0.204 0.122 -0.262 -0.250 0.782" 0.656 0.897"" 0.691"
SMBC - 0.799" 0.498 -0.186 - 0.943™ 0.576 0.544
DHA - - 0.707" 0.056 - - 0.485 0.617
Glomalin 0.776" 0.676" 0.604 -0.091 0.552 0.498 0.486 0.615

7LTF, 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.
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Fig. 2. Principal component analysis between soil microbial
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, actinomycetes; AMF,
arbuscular mycorthizal 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. The Fisher’s least significant
difference (LSD) was used to detect and separate the mean
treatment differences at 5.0% levels of significance.
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