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Abstract

BACKGROUND: Our study aims to investigate the impact
of temperature on the abundance and structure of soil
microbial community in a temperature gradient tunnel.
METHODS AND RESULTS: To investigate the interaction
between temperature and input of C and N, rice straw and
urea were applied to the study plots, respectively. We also
studied the impact of plants by comparing plots cultivated
with rice and unplanted plots. Soil microbial response was
measured using the phospholipid fatty acid (PLFA)
analysis. Soil chemical properties, including pH and
ammonia and phosphate concentrations were influenced by
warming and material addition. Microbial PLFA was
partially influenced by material inputs, and actinomycetes
PLFA was decreased by warming. In cultivated rice plots,
an increase in the carbon to nitrogen ratio illustrated the
effect of plant on microbiota caused by carbon addition
through the root residues. Results from the principal
component analysis of PLFA data showed that warmed and
control plots applied with rice straw could be separated by
principal component analysis.
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CONCLUSION: Our results suggest that plant influence
both the microbial community structure and abundance,
and temperature change has a minimal impact on soil
microorganisms in flooded soil.
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Fig. 1. Seasonal changes in daily mean air and soil
temperature in a temperature gradient tunnel.

Fig. 2. Aboveground biomass of rice as affected by
material input. Means followed by different letters are
significantly different by LSD test (p < 0.05).

Table 1. Soil chemical properties affected by temperature, material input and plant cultivation

pH C/N EC (dS/m) NH," (mg/kg) Av. POy (mg/kg)
Unplanted Control Untreated 5.08b 12.5a 0.34a 25.2b 264.1a
Urea 5.08b 13.1a 0.38a 92.4a 233.1b
Straw 5.26a 12.4a 0.32a 53.6b 205.7¢
Warmed  Untreated 5.26b 12.9a 0.37a 47.5b 231.1a
Urea 5.52a 11.3a 0.34a 115.1a 227.0ab
Straw 5.42ab 14.2a 0.34a 39.4b 214.5b
ttest * ns ns ns ns
Planted  Control Untreated 5.25b 15.0a 0.30a 12.7a 222.5a B
Urea 5.53a 16.4a 0.29a 13.6a 190.7b
Straw 5.43ab 15.8a 0.23a 12.9a 210.0ab
Warmed  Untreated 5.35a 19.0a 0.32a 10.9a 226.9a
Urea 541a 17.5a 0.22a 12.6a 208.1b
Straw 5.35a 15.7a 0.30a 10.8a 223.0a
ttest ns ns ns ns ns
"”;té;{""7"""""""""""f& 77777777 o T T T T

Means followed by a same letter are not significantly different by LSD test.

Za 9 oF
2ETHEHE 2=Hs}

2ETE A 7] 9 X 29] dH A W= F
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27.9°C, AL =xg] oA 28.8°Colqltt. Eok] A%
txToA 27.0°C, A=A g oA 28.3°Ct} &
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of & ztol& glld Aoz ket
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* p<0.05 ** p<0.01, ns = not significant.

of EQkO] pH B oREe Highe B =] 3 v
2= 2093k QAio|t Lauber ef al, 2009; Zhao et al,
2014). £ pHE FAMT R viAultelx st
(Table 1). # Al o8 & pHZF 718 4= 9loH
(Wang et al, 2015), HA] o ¥e]e] 2Aht #HlE 5
o] f71=0] S7kP| wiitel olelgh xto]7F vt Zlo
F59 dEYoleAA FEE QA o3 FAR
M= S7FI o BAplTelA = 2to]7h itk o)A
AEo] FYE Ahkts Fste] Al o&37] wiEel
Azt o7t Fol= Aow dEnh dhH, W] At
Aumes o] o3t Aol= flAAITHt-test), L.A4F3
of sl F7FettHFig. 2). W 252 Tl wet A%
o] T7fsh= ZoR delA loviBaker et al, 2005), £
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Table 2. Bioindicator of microbial PLFA for environmental condition and abundance of microbial groups

G-/ Sat/  Cyclo/ Fun Bac Act
G+ unsat Pre (nmol PLFA/g soil)
Unplanted Control Untreated 0.3a 4.6a 0.8a 0.5a 6.1a 1.6a
Urea 0.3a 4.6a 0.8a 0.8a 5.9a 1.5a
Straw 0.4a 3.3a 0.5a 0.6a 6.8a 1l.4a
Warmed Untreated 0.3a 4.8a 0.8a 0.5a 5.2a 1.0a
Urea 0.3a 3.8b 0.6ab 0.6a 6.6a 1.2a
Straw 0.3a 3.0b 0.4b 0.5a 7.3a 1.2a
ttest ns ns ns ns ns *
Planted Control Untreated 0.3b 4.3a 0.6a 1.1a 7.2a 1.8b
Urea 0.4ab 3.9a 0.6a 1.6a 8.6a 2.2a
Straw 0.4a 3.1a 0.5a 1.0a 7.4a 2.0ab
Warmed Untreated 0.3a 3.8a 0.4a 1.1a 6.8a 1.4a
Urea 0.3a 3.8a 0.6a 0.8a 6.3a 1.5a
Straw 0.5a 2.3a 0.3a 0.7a 8.2a 1.6a
t-test ns ns ns ns ns *
Cftest PR s ns e e T

G-, gram negative bacteria; G+, gram positive bacteria; Sat, saturated fatty acid; Unsat, unsaturated fatty acid; Cyclo,
cyclo fatty acid; Pre, precursor; Fun, fungi; Bac, bacteria; Act, actinomycetes. Means followed by a same letter are not
significantly different by LSD test. * p < 0.05, ** p < 0.01, ns = not significant.
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A& PLFAY diste] &% E& By A4 F9
o b FEA R YERth(Table 2). wd=<] 27
AEHAE yehle 23l 2328 Agat wlEst Cyco/
precursors AAF Hl&o] AF2 ATl R Rl
o3l frastgion, 7148 S Tl ddl $HAEH AT}
%t Ao7 FEFHKaur ef al, 2005). 2% Z7kol o
3 E¢F nA=] Wi F7FAWKShi e al, 2012) A
& 4 Q3(Fu et al, 2012; Poll et al, 2013), H3t G|
th=(Shindlbacher et al, 2012; Yin et al, 2012; Zhou
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Fig. 3. Principal component analysis based on microbial
phospholipid fatty acid analysis.

ATeM = WA f-5o I zloli= o, %7} o]
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U8 E PLFAS 7201 ¥4 RAFY T 458
EAE ek vjz7h PClel s EeEAtkFg. 3).
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Nakamura 5(2003) PLFAYAM S Fd B2 F9lo7 7
HF AT F717 TS o] dedasithal Barskglo
o, & AT XS Bl Tl RS ogt 13
w733t/ ¥t v F7F B E St Table 2). W Al
| EQFO Atres FE IS T o R ?L**Elu% Eo
23hg QL o]zel g3l 0.5 mm ©|37HA] 3Tt
J¥tMatsuyama et al, 2007). /1= wllE TEsk
S 229k iAo wet th27] witel(Rui et al,
2009), &E=577F W ApiAPEE A o) el S o]
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(Marschner et al, 2001), 2 dFollA = HA ] oJst
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