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Soil management for orchard depends on the effects of soil microbial activities. The present study evaluated
the soil microbial community of 25 orchard (5 sites for sandy loam, 7 sites for silt loam, and 13 sites forloam)
in Gyeongnam Province by fatty acid methyl ester (FAME) method. The average values for 25 orchard soil
samples were 270 nmol g'1 of total FAMEs, 72 nmol g'1 of total bacteria, 34 nmol g"1 of Gram-negative
bacteria, 34 nmol g'1 of Gram-positive bacteria, 6 nmol g'1 of actinomycetes, 49 nmol g'l of fungi, and 7 nmol
g”' of arbuscular mycorrhizal fungi. In addition, silt loam soils had significantly low ratio of cy17:0 to 16:107¢
and cy19:0 to 18:107¢ compared with those of loam soils (p < 0.05), indicating that microbial activity
increased. The average soil microbial communities in the orchard soils were 26.7% of bacteria, 17.9% of
fungi, 12.6% of Gram-negative bacteria, 12.5% of Gram-positive bacteria, 2.5% of arbuscular mycorrhizal
fungi, and 2.2% of actinomycetes. The soil microbial community of Gram-negative bacteria in silt loam soils
was significantly higher than those of sandy loam and loam soils (p < 0.05).
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Table 1. Orchard soil sampling sites from different locations in Gyeongnam Province (#=25).

Region Crop Soil texture Land form Longitude Latitude
Changwon sweet persimmon Loam Hill 128°38'52" 35°21'42"
Jinju sweet persimmon Silt loam Hill 128°11'45" 35° 9's9"
Jinju Pear Loam Hill 128° 8'18" 35° 9'38"
Jinju Pear Silt loam Valley 128° 3'47" 35°13' 3"
Sacheon sweet persimmon Sandy loam Alluvial plain 128° 6'54" 35° 3'40"
Sacheon sweet persimmon Loam Valley 128° 6'S9" 35° 322"
Kimhae sweet persimmon Loam Hill 128°49'45" 35°19'31"
Kimhae Peach Loam Mountain 128°4527" 35°19'58"
Miryang sweet persimmon Loam Hill 128°41'56" 35°23'16"
Miryang Apple Sandy loam Alluvial plain 128°51'52" 35°33'52"
Miryang Apple Loam Alluvial fan 128°53' 8" 35°35'19"
Uiryeong Peach Silt loam Hill 128°16'29" 35.1920"
Haman Pear Silt loam Hill 128°23'13" 35°16'13"
Haman Peach Silt loam Valley 128°30'34" 35°20'18"
Changnyeong sweet persimmon Loam Valley 128°3225" 35°26'40"
Changnyeong Apple Silt loam Valley 128°36'37" 35°24'48"
Namhae sweet persimmon Silt loam Hill 127°52'30" 34°56' 8"
Sancheong sweet persimmon Sandy loam Alluvial plain 128° 2'11" 35°20'32"
Sancheong Pear Loam Mountain foot-slope 127°54'21" 35°14'60"
Hamyang Apple Loam Valley 127°49'32" 35°39'54"
Hamyang Apple Loam Valley 127°46'33" 35°36' 9"
Geochang Apple Loam Valley 127°57'16" 35°39' 4"
Geochang Apple Loam Valley 127°53'43" 35°46'10"
Geochang Apple Sandy loam Mountain foot-slope 127°49'40" 35°4021"
Hapcheon sweet persimmon Sandy loam Mountain 128° 9' 9" 35°33'10"
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Table 2. Chemical properties of upland soils in Gyeongnam Province as affected by different soil texture.

Exch. cation

Soil texture pH EC OM Avail. P,Os LR
K Ca Mg Na
(1:5) dS m" g kg‘1 mg kg‘1 ------------------- cmol kg'1 ------------------- kg 10a"
Sandy loam 6.4a 0.44a 33ab 675ab 0.72b 8.7a 1.4b 0.28a 113a
Loam 5.8a 0.98a 43a 908a 1.44a 8.5a 1.9ab 0.31a 161a
Silt loam 6.3a 0.35a 29b 533b 0.64b 9.1a 2.9a 0.30a 100a

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

studentized range test.



84 Impacts of Soil Texture on Microbial Community of Orchard Soils in Gyeongnam Province

AR B3 ATR= Table 37 2ot e
% 257142] Ht4k2 F FAME gl 270
2 2 nmol g ', 1HSA Al
o 3R 34 nmol g |, IR AlF-S 34 nmol g |, HFA
T &2 6.0 nmol g, FF] T 49 nmol g, A
Tt TS 7.0 nmol g 'o|git), ol@d Auk= A1A A
vl <] Z13FA At 49.4~63.7 nmol g '} WAEE §F
T 12.5~14.7 nmol g ' BT} WO} (Lee et al,, 2011) H
BEz7) =8 Fo] 95F 36 nmol g Y AT
312F 3.4 nmol g 'of H¥]3) =9} (Kim and Lee, 2011). 7
G2 H=e BEQFo]l BEAH F FAME Tg2 YE7} 277
nmol g ' 02 71 =9tor njAF-SFEY} 264 nmol g ',
AMFE 259 nmol g & UEPI O 2]2¢l 2fol= g1l
o}, FE9| & FAME 32 3 Al @] 70 nmol g,
o] 49 nmol g, 1Y Al 36 nmol g ', THSA
Aldt 34 nmol g ', WA 6.2 nmol g, WAATELHE 5.9
nmol g '] $08 JFS F AR et JE &
Alet 3, 18T Al T2 ARFES}L uAPd R
H]3)] Eokou §ol4 3l Atol= glolrh WAT T
0| AFRIOFEOA] 7.7 nmol g 'O 2 AFE 6.6 nmol g = W
%FE 5.9 nmol g 'of v} Wt fojAde §iich 2%

]
09
o
32
H o
o
=
M
)
o
rlo
X 3

=73 Aletat TGS At BlE2 AR SFEZ] 1,21 nmol
g 2] AJFE 1.03 nmol g U FE 0,93 nmol g ‘o] H]
3l foldor =oron ol#jgh Aili= Lee and Lee (2011)
o Aute} dA|sIGlet FFo] S vAMSETL 53
nmol g 24| 9FE 49 nmol g W AFE 44 nmol g ' Hr}
woro} gojzle] 2ol 9191 9 Lee and Zhang (2011)

of Azet Ashsiet,

OME 84 X7 =9 3ol gt ndES] &4 A
2 AREEE cyl7:01) 16:1w7c H cy19:031} 18:1m7c B
2 Fig. 1 Y Fig, 29} 2t} w|ARRUSE ] cyl17:01} 16:107c
H]-8-2 0249131 ¢y19:07} 18:107c H&-2 0,66 0.2 FE <]
0.42 ¥ 1,13 Bt} foF o0& Wit} (p € 0.05), YyHEo
2 cyl7:03} 16:1w7c B} cy19:03} 18:1w7c H|-E0] ¥
= Yo AL SV (Mechri et al,, 2010), ©]&
ot AR AU £t R, A BEY, EYY =R S5 T
o] tieket 29lo] ek cycloprops! A/ #Ato] M=ol
ABe) Wo] PAEE RO Feldl Ut Guckert et
al., 1986; Grogan and Cronan, 1997), &FE7} v|AFASFE
of s m¥ES] B A7t W& AL Lee and Lee
(2011)7} K%t vie} o] EQFe] pHof| 7]Q1E Aos
= Sl

Table 3. Microbial biomass of orchard soils in Gyeongnam Province as affected by soil texture.

Soil texture TF' B G() G(+) A F AMF G(-)/G(+) F/B
nmol g'1

Sandy loam 259" 66a 3la 3la 5.8a 44a 6.6a 1.03b 0.64a

Loam 277a 75a 34a 36a 6.2a 49a 5.9a 0.93b 0.66a

Silt loam 264a 70a 36a 30a 6.2a 53a 7.7a 1.21a 0.75a

+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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one standard deviation of the mean.
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Table 4. Microbial communities of upland soils in Gyeongnam Province as affected by soil texture.

Soil texture B’ G(-) G(+) A F AMF
%
Sandy loam 25.6a" 12.1b 11.9a 2.2a 16.5a 2.7a
Loam 27.1a 12.1b 13.2a 2.2a 17.4a 2.1a
Silt loam 26.7a 13.8a 11.6a 2.2a 20.0a 33a
+B, total bacteria; G(-), gram-negative bacteria; G(+), gram-positive bacteria; A, actinomycetes; F, fungi; AMF, arbuscular mycorrhizal
Ifungi.
*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. 3. Principal component analyses between microbial com-
munities 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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