5536 B 24 1] S &~ £ Eild Vol.36,No.24
2016 4 12 H ACTA ECOLOGICA SINICA Dec.,2016

DOI: 10.5846/stxb201505251043
XUEEAR, W0, £, M TR, S0 Uil Y05 B I A b L S IS0 A T S g i o7 AR 25241, 2016,36(24) = -

Liu Y C, Shang Q, Wang L, Tian Y, Ju Y X, Gan J B.Responses of soil respiration to changing precipitation regimes in an oak forest at a climate
transitional zone.Acta Ecologica Sinica,2016,36(24) .

SR T I T G #R ek 1 158 R IR X B W B0 3 BY A

FADT AR 1A | B R RS
1R KA A anhaibe  JE 475004
2 FRRFIBOEH AR EBE, FF i 475004
3 EREERR AR KGR, NS 474350
4 RSN LI R G H AR AT EILUR (5 FH 464134
5 WA fE BT RIS AR, (R PH 464031

FE ARG R A ZS R G Z AN 58— BiGE i, IR RT R AT i A 25 2R SR RAG 35 S BRI B 1 AN s PE R TR 2 —
A8 TR A% S e 2 B HL 300 - K o AR A S A PRI A TR By A s YT A4 KRR 0 32 4 BRI T A% S i 28 B4 5% 0
A S, 8 75 122 DX AP - 18 P A X I T e 2 1 o 7 R B8 S0 RO AT PSR 13 TR B, RTS8 5k X 94 - S e HE Jsc ok
T e o 3 28 TR A Sy 288 0 ARV A e A IV A — BB TR (1 Ao D X (52K ) T A T B S 6 LA ) A 538 D45 A b - R i
T FLR B SRR E X R R RS T (509% ) FNzb (50% ) Rl B AR, 45 SR e B, IR w04 fn il 25 o8 BB B (+8.92% ) i AN 52 +-
BEREE 50T R L, B T8 A0 5 S5 ST I S 4R 80.5% , HL - ENT I () 3R AU (4.07) (535 R T X IR AR ML (2.66) 3
FRIAL 3R f) F Sl 5 - S R S AR OG . I R U O 8 2 AR R B B (-10.25% ) , I % L SRR A i R e AR, X -
ST 1 TR UM (2.64) TC i S . DT AL B ) - ERE B E HE EAOG . SR R TR R AR — B R
T DX ef T 484 o b/ Y% ST WA N [ ) B 2 T AR P B D585 2% X AR AR A 25 R 4 30 BV )

SCBRIA « I UM ; RS SR 5 v I R PR SRR I T Y

Responses of soil respiration to changing precipitation regimes in an oak forest at
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Abstract: As the second largest carbon ( C) flux between the atmosphere and terrestrial ecosystems, soil respiration
remains one of the key sources of uncertainty while assessing terrestrial C cycling and sink strength. Changing precipitation
patterns and its corresponding changes in soil water content are critical in regulating soil respiration. Hydrothermal
conditions in the climatic transitional zone are more susceptible to changing precipitation patterns than other climatic zones.
Determining the responses of soil respiration to changing precipitation regimes in the climatic transitional zone is favor to the

improvement of precision of C cycling models. However, there is currently limited information on the response of soil CO,

EEWH Mol 53 AT AL RHIFE 3 (201404201)
s B #A.2015-05-25; [ 4& H ki B #5 :2015-00- 00
# W IRAER Corresponding author. E-mail ; liu_yan_chun@ 126.com

http ://www.ecologica.cn



2 S % 36 &

emission to changing precipitation regimes in the climatic transitional zone. A field precipitation manipulation experiment
was conducted at an oak ( Quercus aliena) forest located at a climatic transitional zone ( Baotianman) , from subtropical to
warm temperate, to examine the response of soil respiration and its temperature sensitivity to increased ( +50%) and
decreased precipitation ( =50% ). Soil respiration, temperature, and moisture were measured weekly from July to November
in 2013. The results showed that increased precipitation significantly elevated soil moisture by 8.92% but had no effect on
soil temperature. Soil respiration was substantially enhanced by 80.5% under increased precipitation treatment compared
with that in the control plots. Temperature sensitivity of soil respiration under increased precipitation was significantly higher
(4.07) than that in control plots (2.66). Soil respiration under increased precipitation showed negative correlations with
soil moisture as well as soil temperature. Decreased precipitation substantially reduced soil moisture by 10.25% and tended
to increased soil respiration. However, reduced precipitation showed little effect on the temperature sensitivity (2.64) of soil
respiration. Soil respiration under the decreased precipitation showed positive correlations with soil moisture and
temperature. The results suggest that both increased and decreased precipitation can stimulate soil respiration with different
extents. Changing precipitation patterns, therefore, may weaken soil C sequestration in forest ecosystems, and exert a
positive feedback on atmosphere CO, concentration at the climatic transitional zone from a subtropical to a warm temperate

zone.
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Table 1 Results of ANOVA on the effects of precipitation treatment and time on soil temperature, moisture, and soil respiration

TR Eate 21713 aee 4L/
% Soil temperature /C Soil Moisture /% Soil respiration/ ( wmolm™2s™")
Factor P p F P F P
s [E] Time 228.500 <0.0001 57.296 <0.0001 33.599 <0.0001
Qb3 Treatment 21.322 0.002 70.042 <0.0001 19.510 0.002
IS ] xAb . TimeX Treatment 1.686 0.186 4.797 0.057 4.191 0.005

F2 VA E R EER A | 5 A AN A 1 0 OR 4 (B X P R B EE O I L 2= R

Table 2 Differences among treatments on the mean values of soil temperature, moisture and soil respiration across the observed period

AbFH TR TR e
Treatments Soil temperature /C Soil moisture /% Soil respiration /( pmolm™s™")
HEI Increased 14.46£0.16a 37.66+2.22a 2.96+0.02a

it HE Control 14.57+0.06a 28.74+2.58b 1.64+0.06h

7L Decreased 15.01+0.09b 18.49+0.56¢ 1.89+0.47b

F P BUE AR R — S [ Ab B ) 7 A [ 35 3278 22 53 .36 (P<0.05)

ANTRI R T AL BT 38R B 1A B A 2T ARk (P<0.0001 ) , 76 8 H W1 B A X &, e 6 H AR,
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Fig.2 Impacts of changing precipitation on soil temperature, moisture and soil respiration
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Table 3 Regression models between soil respiration and soil temperature and moisture under different precipitation treatments

AbFE Treatments iR Models F R? P

4N Increased SR=-0.360xSM+0.351xST 104.402 0.823 <0.0001
Xif i1 Control SR= 0.029xSM+0.155%xST 37.538 0.625 <0.0001
I8 /D Decreased SR= 0.201xSM+0.181xST 129.377 0.852 <0.0001

SR. THERFI soil respirati()n;SM;i%?ﬂFyi" soil m()isture;ST;i%?ﬁFyi" soil temperature

4 itig
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Table 4 Partial correlation coefficient between soil respiration and soil temperature and moisture

A L Soil respiration

Variables B4 Increased % B& Control /b Decreased
IR E Soil moisture -0.896*** 0.698 *** 0,914

F R Soil temperature -0.267" 0.573 """ 0.680***

* ,P<0.05, * % % P<0.0001

4.2 [ETRU D X - SR i 5
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