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Effect of Temperature Condition on Nitrogen Mineralization of Organic Matter
and Soil Microbial Community Structure in non-Volcanic Ash Soil

Jae-Ho Joa*, Kyung-Hwan Moon, Seong-Cheol Kim, Doo-Gyung Moon, and Sang-wook Koh

National Institute of Horticultural & Herbal Science, RDA

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 in non-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 30C, 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 showed that was different significantly according to
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.
Principal component analysis using PLFA profiles showed that microbial community structures were
composed differently by temperature factor at both 75 days (10°C) and 270 days (30°C). In conclusion, Soil
microbial community structure showed relative sensitivity and seasonal changes as affected by temperature
and organic matter type.

Key words: Temperature, Nitrogen mineralization, PLFA, Microbial Community
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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.
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"OFPE, Organic fertilizer pellet type; FWC, Food waste compost; PMC, Pig manure compost.
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Fig. 1. Changes in non-volcanic ash soil nitrogen mi-
neralization rate under different incubation temperature.
See table 1. Vertiacal bars indicate mean+S.D.

AATI|E} 100 39 v Wi 30T Fufer
715E A et A FAES olgste]l £
e oy e 3 1) LErt 57129

o] 1-)]4

b4

Mo
1o
)
k1

N

Qawrjske 2
7} =™ (Deenik, 2006), &=7t =5 771317} W=A
el 227t f7edas] Frlstel] 93 =t (Agehara
and Warncke, 2004)= ZAute} Ax|sl= A3 Hrk 4]

»



N,
5
I-c.>1v
Mo
o,
ol

380

EER7} =REE] Hop AaRrst wE A 2 E =],
ol A=Y ERER EHY EE S SR
w2 AaR7)S e} o2 it o 2 AbREnt (Manzoni
and Porpotato, 2007). Sharifi et al, (2008)-2 H]|74ZR|EQF
oA oliahy B7lsh Wagregol BRYHRAMT} ke
A, ABEE AAER B el S
A wAEe] FRek sl walo] a5 |slel] 4
= 7o 2 Holct (Nobili et al,, 2006), Bapiri et al, (2010)
FAAR Bl 2 Suots Wl AVt Alte]
%71 Wtk 2 108k v} QIoh Wang et al, (2001)-2 A
28 KOS o}8Sjo] WIS 1 3714 2L B

i
[e)
=
[e)
L
jul

wlstgol RES AR W14 Aol A wA o
3 sheleh, AaET|skgo] SAREN|A 71 EA U

o 2N
BRE 22 QMR M| Bt O/NHIZ T, 2ol
ol ZAfEo] ot Aol F7|akAgo] e Ut

AR BelEgelA] A 5 EgEegel
o Y7149 BAZAT 47155 O/Nu]E 7 o}
4718} o] Wop] o AR,

T oM

rllLJ of

QIX|E X|gtat (PLFA)EO 2lst Al7[E O|d=
o]

SR QX A% A o 83 Aeule 759 - )
RERE: % Fig. 20 LteRck, wiaksisekel At £

APARE 10CoflA tizt (53.6%)7F SAEEH] (25.5%)

L} 26 HOW 200 EHEM] (46.5%)7F 7P wokort A
27kl o4 (p<0.05) §lglem, 30CeA Jdh714
H& (59.9%)7F SA1=EH] (32.4%) He} oF 2u = Wier}
=t RTIARRE 2271 10CESSE 789
] 30Col|A] 59.9%= Alato] W=7} 71 s=8ic) SAEE

Hli= 20CollA] 44.8%2 =30t 30 Collil= Fdhe 4
= H3lth =REvle 250t Adglo] vttt ol
U t2te 2571 igéi % ‘*ﬂb B HERAE Al
o el AR 27 2R S AR Halh
WAt e AR 10 Cfl‘r 20CoA dizt7h 242t
16.7%, 15.1%, 30Colx =8EH]7} 12,0%2 713 :
PER71AR R 20CollM 10.0%2 7F 243 4 EE
H|, EREH], diztts 100 7P w3k 2571 3=
=5 A dashs A Btk AP Rl Ak
10CofA] SAEEM] (25.5%), 20CollA EREM] (11.8%),
30ColA 7 IduIR 2L1%) 7P =8kt dR714
HROF SAEEN= 1004 7PdErl 257 2855 3
a8hs A YElon =25l 2 Ape)7t )
ek, it el AARS 1002 20CoflA] tizt7) 242t
L7%, 2.2%, 30ColAl FR7IARIR 2,002 YT 2%
7} =842 QARG RE ZUlels RS By, &
AlEEE vt AR YeRlen =RERlE skl
o 20CofA] H2] 7holl §24d (p<0.05)°] AT

oY
ox.
i

j'

||
il
o,
i
Ho

Bacteria BN OFPE

3 FWC
) IH.I
10T

N PMC
3 Control
25

Relative abundance as a percentage total PLFA, %
IS Y
e 3 S
.

20T 30T

Actinomycetes

20 4

15
10 o
5 4
0
10T

40

Relative abundance as a percentage total PLFA, %

—

20T 30T

Fungi

30

20 4

Relative abundance as a percentage total PLFA, %
S s

10C 20C 30C

3.0

Mycorrhiza

251

2.0

0.5

Relative abundance as a percentage total PLFA, %

0.0

10C 20C 30T

Temperature

Fig. 2. Relative abundance of microbial group by PLFA
profiles in non-volcanic ash soil treated with organic
materials after incubation at 75 days. See fig. 1.
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Fig. 3. Relative abundance of microbial group by PLFA
profiles in non-volcanic ash soil treated with organic
materials after incubation at 270 days. See fig. 1.
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structures using PLFA profiles according to different in-
cubating temperature in non-volcanic ash soil (10:10C;
20:20°C; 30:30C; C:control; P:PMC; F:FWC).
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