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The present study investigated variations in soil microbial communities by fatty acid methyl ester (FAME) and
the chemical properties at 24 sites of upland soils in Gyeongnam Province. The electrical conductivity of the
soil under potato cultivation was significantly higher than those of the red pepper and soybean soils (p < 0.05).
The gram-negative bacteria community in potato soil was significantly lower than those in the garlic and
soybean soils (p < 0.05). The communities of actinomycetes and arbuscular mycorrhizal fungi in the red
pepper soil were significantly higher than those in the potato soil (p < 0.05). In addition, the c¢y17:0 to 16:10w7¢
ratio was significantly lower in red pepper, soybean, and gadic soils compared with potato soil, indicating that
microbial stress decreased. Consequently, differences in soil microbial community were highly associated
with cultivated crop species, and this might be resulted from the difference in soil chemical properties.
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Principal component analyses between microbial communities and chemical properties of different upland soils in
Gyeongnam Province. A, actinomycetes; AMF, arbuscular mycorrhizal fungi; B, total bacteria; EC, electrical conductivity;
F, fungi; G(-), gram-negative bacteria; G(+), gram-positive bacteria.
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Introduction
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Table 1. Upland soil sampling sites from different locations in Gyeongnam Province (r#=24).
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Materials and Methods
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Region Crop Soil texture Land form Longitude Latitude

Jinju Red pepper Loam Hill 128°1'36.74" 35°8'33.49"
Jinju Potato Loam Valley 128°2'12.31" 35°11'25.86"
Sacheon Soybean Loam Mountain foot-slope 128°8'29.05" 34°59'50.55"
Sacheon Garlic Loam Hill 128°6'46.80" 34°55'46.53"
Kimhae Soybean Loam Mountain foot-slope 128°48'51.41" 35°17'58.37"
Geoje Garlic Loam Mountain foot-slope 128°30'35.09" 34°50'32.13"
Yangsan Garlic Loam Alluvial fan 128°56'38.68" 35°20'48.31"
Uiryeong Red pepper Silt loam Valley 128°19'56.86" 35°24'2.16"
Uiryeong Soybean Loamy sand Alluvial plain 128°12'03.08" 35°19'59.61"
Haman Soybean Silt loam Hill 128°22'48.23" 35°16'7.70"
Haman Garlic Loam Mountain foot-slope 128°25'50.24" 35°13'0.10"
Changnyeong Potato Silt loam Alluvial plain 128°35'56.57" 35°23'48.74"
Goseong Soybean Loam Valley 128°12'42.05" 34°59'43.35"
Namhae Potato Loam Hill 127°53'12.11" 34°52'56.00"
Hadong Garlic Loam Mountain foot-slope 127°54'4.83" 35°7'3.08"

Sancheong Garlic Loam Valley 127°53'27.65" 35°24'50.90"
Sancheong Soybean Loam Hill 127°56'57.84" 35°19'40.79"
Hamyang Soybean Sandy loam Valley 127°47'6.04" 35°34'1.95"
Hamyang Soybean Sandy loam Valley 127°47'4.29" 35°32'3.38"
Geochang Garlic Loam Valley 127°56'16.98" 35°39'5.14"
Geochang Red pepper Sandy loam Valley 127°51'1.14" 35°41'39.81"
Hapcheon Soybean Silty clay loam Hill 128°9'15.62" 35°29'41.86"
Hapcheon Red pepper Silt loam Valley 128°7'51.07" 35°25'2.24"
Ulsan Garlic Loam Hill 129°8'42.45" 35°36'35.81"
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Ag3Hc) (Bradleya et al,, 2006), E3F Z|HRAF 16:1
o5c= arbuscular mycorrhizal fungi®] biomarker®
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Olsson et al,, 1998). T18]1l ITHole} & A9 H[&E
ZARFE L AHPAF cy17:0 16:1wTco] Hl-&-S njgEo]
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Results and Discussion

A uAE g £
Aat7] $iet WEQke] sishgRol B Aul= Table 29F
A, WEQFS] pHyE 315 AuiA7E 6,9= A ZHAF AuiA]
5.7 B} frojAlom w2 W (p € 0.05) HFses 4
2 AR 7 1.66 dS m 'R F AR 0.54 dS m " W
315 ARl 0.50 dS m " Hroh fojH o Eokth (p <
0.05), A& ZEy e 2w T v AuiA7E
1.34 cmol, kg ' 2 10.0 cmol, kg 'O.ZA 13 AulZ|
ZHE 312kl 0.48 cmol. kg '9F A A A] 245 Tl
4.1 cmol, kg ' KO} fol2 0= =9t} (p € 0.05), WE
ol f7lE, Akl gy miadls 2 A UE

Table 2. Chemical properties of upland soils in Gyeongnam Province as affected by different crops.

Exch. cation

Crop pH EC oM Avail. P,Os Site
Ca Mg Na

(1:5) dS m" g kg’ 1 Teal 3 —— P 1T0) R - — No.
Potato 576" 1.66a 18a 945a 0.94ab 4.1b 1.2a 0.34a
Red pepper 6.9a 0.50b 20a 742a 0.48b 5.6ab 1.7a 0.28a 4
Garlic 6.7ab 1.17ab 28a 885a 1.34a 10.0a 2.2a 0.38a
Soybean 6.3ab 0.54b 3la 610a 0.69ab 7.6ab 1.5a 0.34a 9
Average 6.5 0.89 27 766 0.90 7.6 1.7 0.34 24

"Means by the same letter within a column are not significantly different at 0.05 probability level according to Tukey's

studentized range test.
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Table 3. Microbial biomass of upland soils in Gyeongnam Province as affected by different crops.

Crop TF B G() G(+) A F AMF G(-)/G(H) F/B
nmol g'1

Potato 2993* 70.7a 30.1a 36.0a 3.8a 72.0a 34a 0.84a 1.02a

Red pepper 195a 52.6a 24.7a 24.3a 3.7a 30.0a 5.4a 1.02a 0.57b

Garlic 34la 97.3a 46.4a 44.2a 6.4a 62.0a 8.9a 1.05a 0.64ab

Soybean 302a 85.9a 41.4a 39.1a 5.2a 47.9a 6.9a 1.06a 0.56b

Average 297 82.3 389 37.9 52 52.6 6.9 1.03 0.62

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

AMF, arbuscular mycorrhizal fungi.

*Means by the same letter within a column are not significantly different at 0.05 probability level according to Tukey's studentized

range test.
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Fig. 1. Ratio of fatty acid cyl17:0 to 16:1w7c of different
upland soils in Gyeongnam Province. Means by the same
letter within a column are not significantly different at 0.05
probability level according to Tukey's studentized range test.
Bars represent one standard deviation of the mean.
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Table 4. Microbial communities of upland soils in Gyeongnam Province as affected by different crops.

Crop B G(-) G(+) A F AMF
%

Potato 24.3b* 10.9b 12.0a 1.3b 20.0a 1.1b

Red pepper 27.3a 13.0ab 12.5a 2.0a 15.2a 2.9a

Garlic 28.8a 13.7a 13.1a 1.8ab 18.0a 2.5ab

Soybean 27.8a 13.4a 12.8a 1.7ab 15.6a 2.3ab

Average 27.6 13.1 12.8 1.8 16.9 2.3

+B, total bacteria; G(-), gram-negative bacteria; G(+), gram-positive bacteria; A, actinomycetes; F, fungi; AMF, arbuscular mycorrhizal

fungi.

*Means by the same letter within a column are not significantly different at 0.05 probability level according to Tukey's studentized

range test.
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Fig. 2. Principal component analyses between microbial
communities and chemical properties of different upland soils
in Gyeongnam Province. 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. Means by the same letter within a column are not
significantly different at 0.05 probability level according to
Tukey's studentized range test. A, actinomycetes; AMF,
arbuscular mycorrhizal fungi; B, total bacteria; EC, electrical
conductivity; F, fungi; G(-), gram-negative bacteria; G(+),
gram-positive bacteria.
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