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Effect of Temperature Condition on Nitrogen Mineralization and Soil
Microbial Community Shift in Volcanic Ash Soil

Jae-Ho Joa*, Doo-Gyung Moon, Sang-wook, Koh, and Hae-Nam Hyun1

National Institute of Horticultural & Herbal Science, RDA

]Major of Plant Resources and Environment, Jeju National University

This study was carried out to evaluate effect of temperature condition on nitrogen mineralization of organic
matter, distribution of microbial group by PLFA profiles, and soil microbial community structure in volcanic
ash soil. Dried soil 30 g¢ mixed well each 2 g of pellet (OFPE) organic fertilizers, pig manure compost (PMC),
and food waste compost (FWC). And then had incubated at 10C, 20°C, and 30°C, respectively. Nitrogen
mineralization rate increased with increasing temperature and that was in the order of FWC>OFPE>PMC.
Distribution ratio of microbial group by PLFA profiles were different significantly caused by incubation
temperature and the type of organic matter. As incubating time passed, density of microbial group decreased
gradually. The Gram-bacteria PLFA/Gram+ bacteria PLFA, Fungi PLFA/Bacteria PLFA, and Unsaturated
PLFA/saturated PLFA ratios were decreased according to the increasing temperature gradually. But
cy19:0/18:1w7c ratio increased both FWC and PMC treatment. Principal component analysis using PLFA
profiles showed that microbial community structure made up clearly at both 75 days (10°C) and 270 days (30C)
by temperature factor. As incubating time passed, microbial community structure shifted gradually.

Key words: Temperature, Nitrogen mineralization, Microbial community shift, Volcanic ash soil
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Table 1. Chemical properties of soil used in this experiment.
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Table 2. Chemical characteristics of organic matter used in this experiment.

Organic matter T-N P,0s KO CaO Zn Cu C/N
% -- mg kg'] --

OFPE' 3.80 3.92 1.27 3.13 62.3 21.3 235

PMC 2.52 3.69 3.13 2.67 478.2 3321 319

FWC 2.06 245 0.61 5.65 85.5 42.1 41.1

'OFPE, Organic fertilizer pellet type; FWC, Food waste compost; PMC, Pig manure compost.
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Fig. 1. Changes in volcanic ash soil nitrogen mineralization
rate under different incubation temperature. See Table 1.
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Fig. 2. Relative abundance of microbial group by PLFA
profiles in volcanic ash soil treated with organic materials
after incubation at 75 days. See Fig. 1.
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Fig. 5. Principal component analysis of microbial community
structures using PLFA profiles according to different
incubating temperature in volcanic ash soil (10:10C; 20:2
0°C; 30:30°C;; C:control; P:PMC; F:FWC).
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