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Influence of Growing Green Manures on Soil Microbial Activity and Diversity under
Organically Managed Grape- greenhouse

Kee-Choon Park”’, Young-Jin Seo”, Chan-Yong Kim", Jong-Su Kim"”, Young-Keun Yi?, and Ji-Ae Seo” ("Gyeongsangbuk-
do Agricultural Research & Extension Services, Daegu, 702-708, Korea, )School of Bioresource Science, Andong
National University, Andong 760-749, Korea)

ABSTRACT: The aim of present work was to assess the response of soil microbial activity and diversity
to green manures under the 01'gamcally managed grape-greenhouse in eady spring. Hairy vetch, milk vetch,
and red clover were seeded in fall, and enzymatic activities b dehydrogenase and fluorescein diacetate
(FDA) hydrolase, and microbial diversities by Biolog EcoPlate™ and phospholipid fatty acid (PLFA) were
characterized for soils sampled in eardy spring. Dehydrogenase activity and FDA hydrolytic activity did not
differentiate the green manures but the average well color development of Biolog EcoPlate was higher in
soils covered with red clover than control soil. Soil microbial functional diversity by Biolog EcoPlate
differentiated the soils covered with hairy vetch and milk vetch, and Shannon diversity index by Biolog
EcoPlate was higher in soils covered with hairy vetch than control soil. Principal component analysis of
PLFA differentiated the soils covered with milk vetch from control soil.
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Fig. 1. Dehydrogenase activity (A), FDA hydrolytic activity (B), average well color development (C) in soils covered with
green manures hairy vetch, milk vetch, and red clover in the organically managed grape greenhouse. Bars with different
lowercase letters indicate a significant difference (P < 0.05) among green manures. Error bars indicate standard deviation
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Fig. 2. Community level physiological profiling (CLPP) by Biolog EcoPlate of soils amended with green manures hairy
vetch, milk vetch, and red clover in the organically managed grape greenhouse. Error bars indicate standard deviation.

Table 1. Carbon substrates with high loading values (>

[ 0.1]) in the principal component analysis of Biolog
EcoPlate in distinguishing the microbial communities of
the soils covered with green manures under grape-
greenhouse managed organically in early spring

Carbon substrate PC1 PC2 PC3
[methyl-D-glucoside 0.17 - -
D-galacturonic acid 0.11 - -
L-arginine 0.17 0.22 0.28
pyruvic acid methyl ester - - 0.16
D-xylose - - 0.32
L-asparagine 043 - -
Tween 40 - -0.24 -
irerythritol - 0.45 0.38
2-hydroxy benzoic acid 0.17 - -0.10
L-phenylalanine -0.15 -0.13 0.34
Tween 80 - -0.14 -
D-mannitol 0.32 - 0.12
4-hydroxy benzoic acid 0.16 - -0.20
L-serine 0.35 - -
acyclodextrin 0.24 - -0.44
N-acetyl-D-glucosamine 0.13 - -
yhydroxybutyric acid 0.11 0.10 0.14
Gycogen 0.14 -0.31
Ttaconic acid - 0.10 0.10
D-cellobiose 0.31 - -
Glucose-1-phosphate 0.10 - -
Phenylethyl amine 0.35 - -
aDrlactose - 0.77 -0.26
Drmalic acid 0.18 - -0.16
Putrescine 0.17 - -
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Fig. 3. Microbial functional diversity in soils covered
with green manures hairy vetch, milk vetch, and red
clover in the organically managed grape greenhouse.
Bars with different lowercase letters indicate a significant
difference (P < 0.05) among green manures. Error bars
indicate standard deviation.
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Fig. 4. Principal component analysis for abundance of
FAME in soils covered with green manures hairy vetch,
milk vetch, and red clover in the organically managed
grape greenhouse. Error bars indicate standard deviation.
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Table 2. phospholipid fatty acids (PLFA) with high
loading values (> | 0.1|) in the principal component
analysis of PLFA in distinguishing the microbial
communities of the soils covered with green manures
under grape-greenhouse managed organically in early

spring

Fatty acids PC1 PC2
18:1 w7c -0.34 -0.31
17:1 ISO 1 - -0.27
16:1 20H - -0.24
19:0 CYCLO w8c 0.82 -0.24
20:4 6,9,12,15¢ - -0.21
18:1 w9c - -0.21
16:1 w5¢ -0.20 -0.19
18:2 w6, 9c -0.19 -0.16
16:1 07c -0.27 -0.11
16:1 ISO H - -0.11
17:0 CYCLO - -0.10
15:0 ANTEISO - 0.11
17:0 ANTLISO - 0.11
16:0 10 methyl - 0.14
17:0 1SO - 0.14
16:1 w9c - 0.16
19:0 10 methyl - 0.19
15:0 1SO - 0.27
16:0 -0.13 0.29
183 wéc (6,9,12) - 0.46
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