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Effects of Electrical Conductivity on the Soil Microbial Community
in a Controled Horticultural Land for Strawbernry Cultivation

Young-Han LeeT, Byung-Koo Ahn”, and Yeon Kyu Sonn’*

Gyeongsangnam-do Agricultural Research and Extension Services, Jinju 660-370, Korea

! Jeollabuk-do Agricultural Research and Extension Services, lksan 570-704, Korea
’National Academy of Agricultural Science, RDA, Suwon 441-707

Total soil microbial activities have great impact to soil management for organic farming. This study was
evaluated in the soil microbial community by fatty acid methyl ester (FAME) in a controlled horticultural field
for strawberry organic farm. Experimental plots were prepared with a high level of soil electrical conductivity
(EC) and a optimum level of soil EC. Soil microbial biomasses and communities of total bacteria,
Gram-negative bacteria, Gram-positive bacteria, actinomycetes, fungi, and arbuscular mycorrhizal fungi in
the high level of soil EC were significantly larger than those in the optimum level of soil EC. Lower ratios of
cy17:0 to 16:107¢ and cy19:0 to 18:107¢ were found in the optimum level of soil EC than those in the high
level of soil EC, indicating that microbial stress decreased.
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Table 1. Chemical properties of affected topsoil and subsoil at the different cultivation systems.

. . Exch. Cation

Nutrient Depth pH EC OM Avail. P,Os

Ca Mg Na

(1:5) dS m" g kg’ mg kg' e e IVTe) R —

High level soil EC Topsoil 5.9 2.81 21 366 0.97 6.5 3.0 0.49

Subsoil 5.8 342 19 427 1.02 6.9 33 0.58

Low level soil EC Topsoil 5.7 0.78 16 295 0.50 5.8 2.0 0.19

Subsoil 5.6 1.15 15 270 0.53 5.9 2.1 0.24
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Table 2. Soil microbial community of topsoil and subsoil expressed as nmol at the different cultivation systems.

. High level soil EC Low level soil EC SigniﬁcantT
Biomarker
Topsoil Subsoil Topsoil Subsoil Soil EC Depth  ECxDepth
nmol g'l

Total FAMEs 281 224 164 189 woE NS NS
Total bacteria 91 73 51 60 wox NS NS
Gram negative bacteria 39 31 21 26 wox NS *
Gram positive bacteria 43 34 25 28 wox NS NS
Actinomycetes 4.9 3.8 2.6 3.1 wox NS NS
Fungi 60 44 30 38 ok NS *
Arbuscular mycorrhizal fungi 5.5 4.2 32 3.8 *E NS *
Fungi/bacteria 0.66 0.61 0.58 0.62 * NS *x
cyl7:0/16:1w7c 0.40 0.37 0.37 0.36 NS NS NS
cy19:0/18:1w7c 0.90 0.94 0.89 0.80 NS NS o
MUFA/SFA 0.81 0.76 0.75 0.84 NS NS ok

! Significant effects were obtained from two-way analysis of variance: NS, not significant; *, significant at p<0.05; **, and significant

at p<0.01.

Table 3. Soil microbial community of topsoil and subsoil expressed as % total FAME at the different cultivation systems.

. High Ilevel soil EC Low level soil EC SigniﬁcantT
Biomarker
Topsoil Subsoil Topsoil Subsoil Soil EC Depth  ECxDepth
%

Total bacteria 323 324 31.9 314 *K NS NS
Gram negative bacteria 13.7 13.8 13.8 12.8 kK NS *
Gram positive bacteria 15.2 15.3 14.8 153 *k NS NS
Actinomycetes 1.7 1.7 1.6 1.6 K NS NS
Fungi 21.3 19.8 20.0 18.2 ** NS *
Arbuscular mycorrhizal fungi 1.9 1.9 2.0 1.9 ** NS *

! Significant effects were obtained from two-way analysis of variance: NS, not significant; *, significant at p<0.05; **, and significant

at p<0.01.
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Fig. 1. 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, Atinomycetes; AMEF,
Arbuscular mycomhizal fungi; MUFA, monounsaturated fatty acids; SFA, saturated fatty acids. Significant effects of PC1
were obtained from two-way analysis of variance. The EC level was not significant, the soil depth was significant at
2<0.01, and EC level x soil depth interaction was not significant.
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