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Effect of Different Fertilization Management Practices on Soil Microbial
Activities and Community Structure in Volcanic Ash Citrus Orchard Soil
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This study was performed to evaluate effect of different fertilization management practices on soil
microbial activities and community structure using soil enzyme activities and PLFA contents in volcanic
ash citrus orchard soil. Six experiment plots have differently managed based on the recommended
application rate(NPK) of chemical fertilizer and compost for 13 years. Experiment plots were composed of
no-fertilization(control), compost only, half amount of NPK with compost (12NPK+COM), NPK, NPK
with compost(NPK+COM), and 3 times amount of NPK(3NPK). Soil samples collected in early March,
May, July, and September 2007. Urease activity was high at NPK+COM in March, May, and September. It
was higher in NPK+COM than in NPK. Urease activity decreased according to the order
NPK>compost>control in March and May; compost>NPK>control in July and September. Dehydrogenase
activity was significantly higher in 12NPK+COM(4.3 ug TPF g'1 24 h™) than in control(2.4 ug TPF g'1 24 h),
May. B-glucosidase activity was significantly higher in NPK and 1/2NPK+COM than in control, May. In
March, Total PLFA contents were higher in NPK+COM(349.2 n mol g'l) than in 3NPK(228.5 n mol g'l).
And that were higher in 1/2NPK+COM(237.8 n mol g'l) than in 3NPK(133.1 n mol g'l), May. Distribution
ratio of soil microbial groups by PLFA biomaker were not significantly difference in between seasonal and
treatments. Principal component analysis by PLFA profiles showed that microbial community in compost
and 3NPK plot were different compared with other treatments in March. But Differences in compost and
3NPK plot were not found in May. Our result showed that the change of microbial community structure
affected by fertilization effect and seasonable variation.
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Table 1. Chemical properties of experimented soil.
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Fig. 1. The seasonal change of soil temperature and moisture
content during experiment period.

Ex. Cations
Treatments pH T-N Av.P:0s Exch. Al
K Ca Mg
% ppm emol” kg e ppm
Control 5.8+03 0.6+0.1 709+18.3 0.1+0.0 47+12 1.0+04 4253+14.1
Compost 6.0+0.2 0.6+0.1 127.2+229 0.5+03 89+3.0 1.8+12 450.6+64.6
1/2NPK+Com." 6.2+0.2 0.6+0.0 274.7+£53.3 1.1+0.7 124426 3.6+0.6 412.8+15.5
NPK 6.3+0.2 0.6+0.1 202.3+£253 0.8+0.1 13.1+1.1 3.6+0.2 480.7+69.1
NPK+Com. 6.0+0.3 0.6+0.0 189.9+45.7 1.0+0.1 9.9+2.1 33+1.0 4742+11.1
3NPK 6.1+0.5 0.6+0.1 4232+37.1 1.1+04 11.7£33 3.6+2.1 43224332

" Com. : Cattle manure compost.
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Table 2. The seasonal change of urease activity caused by different fertilization management practices.

Urease
Treatments
March May July
ug NH«N g 2h!

Control 0.04+0.02" 0.12+0.14 0.53+0.16 0.0940.04
Compost 0.0940.02 0.15+£0.04 0.93+0.35 0.12+0.12
1/2NPK+Com. 0.12+0.04 0.18+0.03 1.53+0.43 0.13+0.02
NPK 0.13£0.06 0.17£0.05 0.82+0.26 0.07+0.05
NPK+Com. 0.17£0.09 0.21£0.05 1.52+0.49 0.15+0.05
3NPK 0.08£0.10 0.16+0.15 0.71£0.09 0.0940.02

' Mean + Standard Deviation.

Table 3. The seasonal change of dehydrogenase and S-glucosidase activity by different fertilization management practices.

Dehydrogenase B-glucosidase
Treatments
March May July Sep. March May July Sep.
--------------------- TSR V) S Y — TS 4| gl | G ———

Control 32404% 24047 27+06a 43+12a  212435¢  1754£31b  214+13a 7.04+0.9a
Compost 5.1£32a 3.6+0.8ab 32+0.5a 72+32a 344452ab  30.3%+102ab 30.0%5.5a 13.9+5.2a
1/2NPK+Com. 55+19a 43+0.2a 42+13a 10.3+5.9a 37.8+24a 32.1+2.5a 332+2.8a 13.7+64a
NPK 45+12a 3.5+ 1.6ab 43+28a 5.6+3.8a 36.5+34a 382+128a 372+122a 14.6+4.0a
NPK-+Com. 45+13a 3.1+0.5ab 34+1.6a 7.5+6.7a 29.2+2.7b 304+54ab 373+11.9a 103+4.1a
3NPK 39+0.8a 2.8+0.8ab 25+04a 3.6+0.0a 374+6.0a 27.0+6.0ab  30.7%6.0a 144+49a
" See table 2.

' DMRT at P=0.05.

TPF : Triphenyl formazan, PNP : p-nitrophenol.
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Fig. 2. The amount of phospholipid fatty acid caused by different fertilization management practices.
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Fig. 3. Distribution ratio of soil microbial groups by PLFA biomaker in different fertilization management practices.
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Fig. 4. Principal component analysis of micrbial community by PLFA profiles in different fertilization management practices.
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