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Soybean Rotation Cropland

SHI Yan—shu'?, CHEN Shu-tao**, HU Zheng—hua'?, SHEN Xiao—shuai'?, ZHANG Yong'?

(1. Jiangsu Key Laboratory of Atmospheric Environment Monitoring and Pollution Control, Nanjing University of Information Science and
Technology, Nanjing 210044, China; 2. School of Environmental Science and Engineering, Nanjing University of Information Science and
Technology, Nanjing 210044, China; 3. The State Key Laboratory of Atmospheric Boundary Layer Physics and Atmospheric Chemistry, Institute
of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029, China)

Abstract:In order to investigate the effects of simulated acid rain on soil respiration, nitrification and denitrification in a cropland under
winter wheat—soybean rotation, randomized block experiments were carried out in the cropland. 4 blocks were arranged and there were 4 acid
rain treatments, which were coded as A1(pH=6.7), A2(pH=4.0), A3(pH=3.0)and A4(pH=2.0) in each block. A portable soil CO, fluxes
system (LI-8100) was used to measure soil respiration rates. Soil CO, production rates, nitrification and denitrification rates were deter—
mined by using a Barometric Process Separation(BaPS) method. Results indicated that there were no significant differences(P>0.05) in soil
respiration rates among different treatments in the wheat growth season, while intensive acid rain significantly(P<0.05) inhibited soil respi—

ration in the following soybean growth season. Given the winter wheat—soybean rotation season, simulated acid rain had no significant effects

(P>0.05) on soil respiration. Mean soil respiration rates during the rotation season were(2.26+0.11),(2.31+0.20),(1.91+0.09),(2.03+0.17)
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wmol *m=2*s7 for A1, A2, A3 and A4 treatments, respectively. All rates of soil CO, production, nitrification and denitrification were not sig—

nificantly (P>0.05) different among the A1, A3 and A4 treatments during the winter wheat growth season. However, in the soybean growth

season, intensive acid rain significantly (P<0.05 )inhibited soil CO, production rates. Mean nitrification rates in the soybean planted crop—
land were(191.6+36.1),(261.6+36.3) pg-kg™*h™ and (255.2+45.1) pg-kg™+h™ for the A1, A3 and A4 treatments, respectively, while
mean denitrification rates were (172.8+19.8),(216.0+45.7)pug kg™ h™ and (216.3+44.6)pg kg +h™, for the 3 treatments, respectively. It

could be concluded that simulated acid rain had no significantly effects on all of the rates of soil respiration, CO, production, nitrification and

denitrificantion in the winter wheat growth season. During the soybean growth season, intensive acid rain significantly inhibited soil respira—

tion and CO, production rates, and leaded to the increase of nitrification and denitrification.

Keywords: simulated acid rain; soil respiration; nitrification; denitrification; cropland
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Table 1 Accumulative H*, S and N loads for different treatments

Kb Treatments pH ;fﬂ H3AT b ;fﬁ s B 2.1 ;fﬁ N 2. 1
Accumulative H* load/mol*m™a Accumulative S load/mol*m™*a Accumulative N load/mol*m™+a
Al 6.7 6.48x10°¢ ND ND
A2 4.0 2.50x103 1.39x10™ 5.56x10™
A3 3.0 2.50x10 1.39x10° 5.56x10°
A4 2.0 2.50x10* 1.39x107 5.56x10

7RI Z4E (2001 —2006 ) FR TN HEATN 1x102 mol m2+a™; ND FREBE FKH SN SRR, R0 & BAEE,

Notes: Mean annual H* load from 2001 to 2006 at the experimental site is 1x10? mol*m™*a™; ND represents that the S and N concentrations are very low

in the deionized water, and the values of them are not determined.
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Figure 2 Seasonal changes of soil respiration
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pg-kg'*h?, A3 A4 BUALFE IS B E AT A1 b3,
A3 A4 bR Z A ER AR EEKFE,9H 17H
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RICBE LW BB EMH T KG H 3 co, oA #E
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Table 2 Comparison of mean soil respiration rates( wg-kg?*h™)
in different simulated acid rain treatments and
different crop growth seasons

H: K2 Growth season

Trffims KZINFE pNGA ZINE-KERAE
Winter wheat Soybean ~ Winter wheat—-soybean rotation
Al 222+0.15(a) 2.30+0.06(ab) 2.26+0.11(a)
A2 2.24+0.15(a) 2.39+0.29(a) 2.31+0.20(a)
A3 1.90+0.11(a) 1.92+0.16(ab) 1.9120.09(a)
A4 225+0.13(a) 1.77£0.23(b) 2.03+0.17(a)

E: BHRESALEHATRRAAEATEEER (P>
0.05) , M &R F RN A BRIR 7778 B 3 2257+ (P<0.05) 0

Notes: within each season,means followed by the same letter are not
significantly different(P>0.05 )among different treatments, while means with—
out the same letter are significantly different(P<0.05).

X ULH 38 CO, 77 AR I RN R TN B M 0 7 225
—EMETE 5 A2 B,
22 HIEMEAEEMRELER

WMZE R, KE HEE R & TL/NE



%3055 128

& A F OB

PUAA

C 2507

H , BHERI A&/ N2E 3 L % 00 .35 e, (H
9 A 17 HR KRS HA, A3 AP+ R g
BT AL, KT HRRAREHEEETLNE
M, EIBR I XA/ NE R H 8 AL R
EHW(E 3) . T RGBT T 1 0% A LI
GEIL Rk BEASLADL R T X A A S B G R M A
(B 2), BAENERHE T X A1 Ak B Y
A3 A4 AhFRAY - ERH AL AN R R AL R A RE o 55 A1, 9
A 17 BKGH A3.A4 5 A1 ISR ER B E
451 P=0.078 F1 P=0.082, # LA P<0.1 J 8%
PR, MABI B EZ R, Z/PEAEKE ALA3.A4 4

T 1) A Ak TR R PR 8 B 4B R (65.1+3.2).
(65.1£11.5).(59.3+15.7)ug-kg*h, RAEHLHEZY
B4 49(49.9+7.1).(56.9£11.5) . (42.9+14.9)pg kg '+
h'e KEAKZ A1.A3. A4 A0 AR Ak 38 2R vl
EFE ST AR(191.6+36.1).(261.6+36.3) . (255.2+45.1)
peg-kgt-h?, REEAEBIESSHH (172.8+19.8).
(216.0+45.7).(216.3+44.6 )ug kg™ h™s

ZNE KT HHEMA SRR RS
3R AR A P AEER R0, PO ) 4 /N 22
TR ETE 15~20 CYEEIN, KZ H 3R ETE 25~
27 CHEREWN, FIE TR , X AT RE R ok & H A

800
> . .
< 600 - a
w ¥ T
X b
|
LN b
S g
[@5] =
B 200 |
2
8 a a a a a a
L —lE I —
5-14 6-2 9-7 9-17
600 - H 3 Date/m—d
= b
¥ N
< 400 F
- ¢
® 3
o B a
£z ,§ a a
£ 200 b -
2 a
E a a a
0
5-14 6-2 9-7 9-17
400 - H 3 Date/m—d
=
¥ 300} = 2
ozt 'Y a
> B o200}
Z 3
X 7 a
E 100 a a8
0
5-14 6-2 9-7 9-17
H# Date/m—d
OAl EA3 =V

FE AR AR — RN B Ab 7 18125 57 14 3 B 2 7K E (P<0.05)

In the Figure, the different letters represent that there are significant(P<0.05 )difference among treatments. The P values between the A3 and A1 treatments,

and between the A4 and Al treatments are 0.078 and 0.082, respectively, which represents that the difference is significant at the level of P<0.1.

3 FEAEE L CO, FEEE MU RMHEEER

Figure 3 Soil CO, production, nitrification and denitrification rates in different treatments
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FOFPRE R HEVE S5 A AR Wi 120, IR TR PP Y HX
PR A R R T T 1 B A e
F—J7 I, X INIRBR Y SR A I BA TR 5R A 52
EETT o TR, AEEHDN R TR T - T IR (4 5 M A e A B
DO, A AR B A ARADU R R XA FH 1 3 T
W TC B R

AR A X R T A —E R R e, A
T AP A/ N - R HE AR FH AOASEADN R W B bk ks 1) B
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— I BERASR, AAXHAE IR AL T 5
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uﬁ’f/ﬁﬁﬁm‘&”]o

Ak, KRG H 3 Co, AERRM B R T4 /ME
M, XAlRESM A KFLTAFAIMEEA X,
REHHREW B TA/NER, R T REZHA
e {2/ 3L Y =1
3.2 EHIERRX TIERHU R BRI RIE

TEA HH v, RS FEAS DI AR R X 13 pH JEBA
B, BAAR AR A TR H HIEE ORI
B o TEAIEIT FPASAUIR TR AR X4 /N Y 1 S A AL A
FAEACER AR A0, (B T RR AR A SE i
AR AR R, AU R X A AL A AR AL
BRFE TARHER , X —HE 5 Francis® IR S
RIEAR—F, [Fn, ABFS0ERM , K2 H 31k
R AR T4/ NE M, X AT RE S R G H R+
BEIR B 5%, Breuer SFPHE IR B TR 5 S AH

3 EHBTLESHER (THRRE . TR E )X TRMFREMmathTT E 55

Table3 Covariance analysis for the effects of simulated acid rain treatments and the covariates(soil temperature and moisture ) on soil respiration

A FRIR Source of variation SEJ5F Sum of squares DF HI77 Mean square F p
EIERER Corrected model 27.42 15 1.83 2.26 0.08
FREE Intercept 3.95 1 3.95 4.90 0.05
AP Treatment 0.26 3 0.09 0.11 0.96
MRE Temperature 523 1 5.24 6.48 0.03
TR Moisture 4.20 1 20 5.20 0.04
QEFEIRBE Treatment x Temperature 023 3 0.08 0.09 0.96
A FHXIREE Treatment x Moisture 0.24 3 0.08 0.10 0.96
1BESIRSE Temperature x Moisture 4.90 1 4.90 6.07 0.03
AP IEEXIBE Treatment x Temperature x Moisture 0.21 3 0.07 0.09 0.97
"2 Error 9.69 12 0.81
K85 Total variation 160.20 28
BIER SR Corrected total variation 37.11 27
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