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Contents of Soil Microbial Phospholipid Fatty Acids as Affected by
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This study was carried out to investigate the effect of continuous cropping of pepper on soil microbial
phospholipid fatty acids (PLFAs) under upland applied without any pesticides and chemical herbicides from
2000 to 2009. Microbial PLFAs were analysed from soils sampled in 2009. Soil microbial diversities showed
PLFAs of monoplanting of pepper were distinct from those of monoplanting of gadic and interplanting of
garlic and pepper by principle component 2 (PC2). Furthermore, soil microbial activity of monoplanting of
pepper significantly decreased PLFAs representing as VAM-fungi, whereas it significantly increased in
actinomycetes and saturated/monounsaturated PLFAs' ratio. The results drove continuous cropping of
pepper would vary the microbial community and their specific activity. Soil microbial activities in continuous
cropping system would depend on crop root systems.
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Table 1. Selected soil chemical properties as affected by monoplanting and interplanting of pepper and gadic.

Treatments pH EC oM Av. P,Os K Ca Mg Na
1:5 dS m" g kg'1 mg kg'1 ------------------ cmol, kg'1 ------------------
Pepper 73 0.19 22 339 0.21 10.0 23 0.09
Garlic 7.1 0.23 25 294 0.34 9.5 2.4 0.09
Garlic-Pepper 7.1 0.20 24 374 0.38 9.5 35 0.13
Critical value' Ns* NS NS NS 0.14 NS NS NS
Optimum range® 6.0-6.5 - 20-30 500 070 >0 1> -
-500 -0.80 -6.0 -2.0

"Value within a column followed by the same letter are not significantly different at 5% level by critical value of Duncan

test; *NS refers to not significant; YFertilizer recommendation for crops (NIAST, 2006).
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Fig. 1. Ordination plot from principal component analysis
of phospholipid fatty acids extracted from soils as affected
by monoplanting and interplanting of pepper and gardic.
Emor bar indicates standard deviation.

Table 2. PLFAs as biomarkers used for description of the soil microbial communities.

Biomarker Fatty Acids Source

Kaur et al., 2005; Kourtev et al., 2001

Kroppenstedt, 1985
Olsson, 1999

Bossio and Scow, 1998

Vestal and White, 1989

Organisms

) Gram- bacteria 16:1 o7t, 17:1 w8c, 18:1 w7c, cyl9:0

Bacteria
Gram+ bacteria 114:0, i115:0, al5:0, i16:0, 117:0, al7:0

Fungi 18:2 w6, 9
Actinomycetes 10Me 16:0, 10Me 17:0, TBSA 10Me 18:0
VAM-fungi 16:1 w5c
Mono/unsaturated 16:1 w5c, 16:1 w7t, 17:1 o8¢, 18:1 w7c
Saturated 10:0, 12:0, 13:0, 14:0, 15:0, 16:0, 17:0, 18:0, 20:0
Aerbic 16:1 o7t, 18:1 w7c
Anaerbic cy 19:0
Cyclopropyl cy 17:0, cy 19:0

Monoenoic 16:1 w7c, 18:1 w7c

Bossio and Scow, 1998
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Table 3. Loading factors of Individual PLFAs most
responsible for the changes in PLFAs signatures along
with PC1 and PC2.

PLFAs PC1 PC2
19:0 cy w8c 0.22 0.70
16:0 10Me -0.04 0.41
17:1 1SO 1 -0.56 0.21
16:00 -0.01 0.11
18:2 w6, 9¢ -0.17 0.09
20:4 ©6,9,12,15¢ -0.17 0.05
15:0 30H 0.70 0.02
18:1 w9c -0.14 0.02
16:1 20H -0.14 -0.09
15:0 ISO -0.04 -0.10
15:00 0.06 -0.11
12:0 ISO 0.03 -0.12
18:1 w7c 0.06 -0.14
17:1 w8c 0.00 -0.15
11Me 18:1 w7c -0.06 -0.16
17:0 10Me 0.04 -0.16
15:1 ISO G -0.04 -0.17
16:1 w5c 0.04 -0.25

27 sh= F8 AAFES 19:0 CYCLO 08c, 16:0
10 methyl, 17:1 ISO I, 16:00, 15:0 ISO, 15:00, 12:0
ISO, 18:1 w7c, 17:1 ®8c, 11 methyl, 18:1 w7c, 17:0
10 methyl, 15:1 ISO G, 16:1 w5c 5 ©]3Ic} (Table 3).
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Fig. 2. Microbial activity of soils as affected by mono-
planting and interplanting of pepper and gadic. Envor bar
indicates standard deviation.
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