2014,33(12):2381-2388 R oA OB OR o o2 R 2014 4E 12

Journal of Agro-Environment Science

1R R ARBR R AT ZF/NE-KERIERH
:l:i%ﬂ%lﬂﬁ’ﬂ,%mﬁ]

Bk, RBFE, L, Kk e

(PR B TR A RlE 5 TR, RIA 210044)

B R AR R A /INAZ - K G AR AR A P P 9 R ), ZEAR FH REATLIE 3 3 A IX AU, F40 X4 s 3 %
HE(CK) 38R (W) BERIFRTT (A ) 375 AR R TR (WA)IE 4 A4 3R A LI-8100 FF i 2X A Sem i w2 il 5 32 40 6 A IR AR T R
FH - ST 3 S5 A ORI, 5 () A5 0 = eV B | 3T IR IR A5 SRR, &/ N32 — R B AR VEAR FH Y - BRIPP R o S5 A7 T I S (9 2 T
An Sk g AR S 5 - R R 2 ) A e — B T’?\/J\ﬂ%—jtﬁif‘ﬂﬁﬁ"ﬁﬁ CK W A WA K3 ) T-$5 4 HERF I3 45351 by (2.69+
0.14).(3.19+0.20) .(2.59+0.07) . (2.99+0.18 )umol - m2-s7', FLXT ¢ KB 45 R FHA - 40/NFE FH - A LY 1 HEDF IR o3 27 () TG i 2 25 57
(P>0.05); FERGAKTE, W FI A LR - HENT IR 33 2 [ 77 i 25 22 F-(P<0.05) , A Fil WA KbHRZ MIFEAERR 25 57 (P<0.01), TE
BALNE-RGRAENE, CK 5 W A3 1 3ERF IR S AR 22 5 (P=0.054) , H W 55 A Zh 3 - I S SR A7 A il b 2 22
5(P<0.01), fF—RIBFFTEE R FEW , A A0 BR0Y BRI 5 - HER R 2 6] (14 56 R 30T IS0 B b . X F A AbHhh =, T+
L RO R A LR AR L B SRR R T % L SR ) ) R

KR Y AR TR ; 4% H 5 - S

HRESHRS:SI153 XERRERAD:A  XEHE:1672-2043(2014)12-2381-08  doi:10.11654/jaes.2014.12.015

Effects of Warming and Simulated Acid Rain on Soil Respiration in a Winter Wheat—Soybean Rotation Field
ZHAT Xiao—yan, CHEN Shu-tao”, LIU Yi—fan, ZHANG Xu

(School of Environmental Science and Engineering, Nanjing University of Information Science and Technology, Nanjing 210044, China )
Abstract: Soil respiration is an important process of global C cycling. Warming and acid rain may have impacts on soil respiration. The pre—
sent study investigated the effects of warming and simulated acid rain on soil respiration in a winter wheat—soybean rotation field. There were
control (CK ), warming (W), acid rain (A ), and warming plus acid rain(WA) combination treatments with three replicates. A randomized
block experimental design was used. Soil respiration rates were measured using a portable soil CO, fluxes system (LI-8100). Soil tempera—
ture and moisture were also simultaneously measured at the time of measuring soil respiration rates. Soil respiration had obvious seasonal
patterns during winter wheat—soybean growing period. Seasonal mean of soil respiration rates for CK, W, A, and WA was (2.69+0.14)
pmol *m=2+s7, (3.192£0.20 )pmol *m -7, (2.5920.07 )pmol *m2+s~!, and (2.99£0.18 ) pumol  m~2+s7", respectively. Soil respiration rates
were no significant(P>0.05) differences among treatments during the winter wheat growing season, but significantly (P<0.05) higher in W
treatment than in A treatment during soybean growing season. Also, highly significant(P<0.01) difference in soil respiration was found be—
tween A and WA treatments. During the whole winter wheat—soybean growing season soil respiration rates were higher in W treatment (P=
0.054) than in CK, whereas soil respiration means were highly significantly lower in A treatments than in W treatment ( P<0.01). For
each treatment, soil respiration was significantly exponentially related (P<0.001) with soil temperature. A model including soil temperature
and moisture performed better in modeling soil respiration than exponential model did for the A treatment.
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Figure 1 Seasonal changes of soil temperature, moisture and respiration rate in winter wheat—soybean system
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Table 1 Average soil respiration rates( wmol-m2+s™) during different growth periods
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Figure 2 Relationship between soil respiration and soil temperature
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