55 30 &4 10 ) 7 iy #l 2
ENVIRONMENTAL SCIENCE

Vol.30, No. 10
Oct. »2009

PR PUER F X4 AN [5] pH 1B £ 18 < H 2 St B P IR A9 £2 M

KRENT, ke, 20

CRI ARV R 2 PR SRR 2424 B8, B Rt 210095)

FEE: AW TURR OO AN F] pH 8 135 R GENFIR 1520, ERERRYE(pH 5.48) P (pH 6.70) I8P (pH 8. 187K FE 1=, BA&/)
72 0 SR RAE 2005 ~ 2007 SR HEAT T SR S0 . RO ITIA A MK T, CpH 6,00 T, (B TR BEA Ty 1 2 /%, pH 6.0).Ty
CEFWRBEN T, B2 4%, pH 4. VAT, 1K S I AR UM GBS BoR M E & ARG Aol 4. 45580, Wi
W) A A 49 ) P R e R 1 6 A TR GRS P P A S i, FLAR TR Sl @E N IR TN V5 4 . 2005 ~ 2006 4F, BRIV HER 1 Akt 38 Cs,)
KRGV RIEIERIE R, ST, 7 ST ST, #123.6%27.6%(p <0.05), {HXTIERME LHECS ORIt 1S, R H R4 T
B pR H E T B M (p > 0.05) . 163 ~4 3, FZKE TR BT & ] (22 R Pk 3R R I PI, T 7K pH AR B w410
TIRRE 1S9 AR ARG MG NI . 25 HAIESE, {ERR X AR H RGP g m i #e o, IRk RAF R ¥ T LR
KRR RN AR IH; PPHRGE A JKFE L pH

PESES XI171.1 XEIRIRTE: A XEHS:0250-3301(2009)10-2866-06

Effects of Simulated Acid Rain on Respiration Rate of Cropland System with

Different Soil pH

ZHU Xue-zhu, ZHANG Gao-chuan, LI Hui
(College of Resources and Environmental Sciences, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: To evaluate the effects of acid rain on the respiration rate of cropland system, an outdoor pot experiment was conducted with paddy
soils of pH 5.48 (S;), pH 6.70 (S,) and pH 8.18 (S;) during the 2005-2007 wheat-growing seasons. The cropland system was exposed to
acid rain by spraying the wheat foliage and irrigating the soil with simulated rainwater of T, (pH 6.0), T,(pH 6.0, ionic concentration was
twice as rainwater T, )> and Ty (pH 4.4, ionic concentration was twice as rainwater T, ), respectively. The static opaque chamber-gas
chromatograph method was used to measure CO, fluxes from cropland system. The results showed that acid rain affected the respiration rate of
cropland system through crop plants and the cropland system could adapt to acid rain. Acid rainwater significantly increased the average
respiration rate in alkaline soil (S;) cropland system, while it had no significant effects on the average respiration rate in neutral soil (S,) and
acidic soil (S, cropland systems. During 2005-2006, after the alkaline soil cropland system was treated with rainwater Ty» the average
respiration rate was 23.6% and 27.6% higher than that of alkaline soil cropland system treated with rainwater T, and T, » respectively. During
March to April; the respiration rate was enhanced with the increase of rainwater ionic concentration while it was dropped with the decrease of
rainwater pH value in acidic soil cropland system. It was demonstrated that soil pH and crop plant played important roles on the respiration rate
of cropland system.

Key words: acid rain; cropland; respiration rate; paddy soil; pH

P W A 4 R AR 18 OB A & T R AR A AR 4
F N A AF () A BROER I 1) J > A Bk AR I 1) o
JEUEA 2 R A il & MR (O, CH, D IR FEHF 22 |
Th. FEAERBR-PA R, Bl AR R GE R PR 4
BARILE M MO RS RGN MR
BUR10.5% . A T WGER = SARHERL AT
DRIV B AR P A2 R B A 0L DRI

KT LRI 4 AR 3 X B K ) pH ABAR T 4.5, I
SMFZ IR, e IR AR pH fELR I BE 5%
W A g AR T R R o, HERC M, (H
Wi A FATEA— B, T ER N R WA RA— B A
o, IR M L R R BRI L IRR
B P B8 68 AR B BBARG B 7= A T 5, {ELH AR FBK
TEABT IR D HREIX 2 NRZ . AT 2R W

T 55 [ B fe D) % UIAH O, W2 3] 7 k. AR
W, PREEA AR UK B o R S ks S i A 1 2R
BRGNS FE . A BB B R B A AT KA
CO, WJEFFE: BT, ANt e K SOy A1 NO;
W% pH {EH FBESY . BRI A TR HAE S RGMIE
Btk T R W TR O [ - TR 409%™,

G H S E S OUN, BRI B AR A A
AHFFFCEPERR I P Pk B 3 FhAS W) pH R
Y5 B #A: 2008-11-26; 1&1T H #A: 2009-03-17

EZB N RE1(1969 ~ ), L, MLBFA, HIEBR, LEPT
) A FREEAEA) %, E-mail: zhuxuezhu @ njau. edu. cn



10 34 R T A5 BAIR R AN TR] pHL A - SR FH AR 5 IR 14 5 ) 2867

IKAE L, HEAT R RS HE T I AR SR IR, R S
S 1% ZR GO W I G332, RS R T 6 AN /) pH (B - 38
A FH 2R GE I WIS RS, LUSYS A 1 R 5 G A e
AR S RIS .

1 M5

1.1 S5

PN g Vil G I N U= P T = 0 N i 1 o
(31°28'N, 119°%40'E). Fd & 10 2 & T (31°52'N,
118°50'E)~ fE B T ¥ 49 1 DU M [ (33°43'N,
118°53 ED KK 8 AE (7K FE 1=, HEEAH A AR
W1, BIERES RIS X1 4 H i, AEFFRE 6
kg $6, PRFFREZE IR R — 5
1.2 /NEFE

F1 IR TIEEREBUMR

Table 1~ Basic physical and chemical properties of the tested soils

e 4 KA Rae £yt pH ML Clgrkg™ A Nigokg™! C/IN <0.01 mm -HL%
S HY% TR KAE + 5.48 22.79+0.09 1.89+0.10 12.1 56
S P R KA 1 6.70 10.28 +0.23 1.00+0.05 10.3 46
S T Tt KR 8.18 11.09+0.15 1.00+0.10 11.1 42
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Table 2 lonic concentration in simulated acid rain/pmol* 1~
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Table 3 Respiration rate of cropland system under different treatments after harvest/mg® (m? *h) ~!

Wt G Si S,

S ETRES

REd T T, T T T,

T T, T, T JEIC KE%

1 275.0+£9.2a 214.8+43.9a 230.6+28.9a 232.9+12.3a 188.1+4.7b 184.8+47.9ab 259.6+54.2a 269.2+71.1a 259.4+8.6a 17.2 269
2 260.6+£10.6a 290.4+19.6a 247.7+81.0a 230.7+17.8a 232.2+24.6a 306.2+82.9a 293.5+34.3a 323.2+97.5a 298.7+49.2a 19.3 25.0

3 326.1+25.6a 318.6+19.7a 315.4+150.1a 299.8+8.1a
4 329.6+38.9a 314.1+9.7a

w

319.4+26.6a 347.5+60.0a 429.1+79.9a 470.5+30.0a 419.7+70.1a 22.0 25.9
361.3+£50.5a 276.7+86.8a 362.7+89.2a 275.5+21.5a 499.7+38.4a 476.3+48.5a 476.8+46.8a 21.7 23.0
340.5+42.7a 379.2+29.3a 342.0+85.9a 332.9+83.3a 346.1+75.2a 284.6+43.1a 438.4+68.2a 394.1+15.8a 374.7+78.4a 20.1 21.9

D AT AR NG T RER AR R 1 AN R W K AL B ) A7 42 3% 22 57 p < 0.05
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Table 4  Variance analysis of the soil type> acid rain and date effects on dark respiration rate

s , 2005 ~ 2006 2006 ~ 2007 4

JEK HiE S5 A ¥177 F-ratio p SFT5 A ¥177 F-ratio P

D 19 9.203E+07 4.844E+06  210.178 0.0000 1.145E+08 6.027E+06  209.729 0.0000
S 2 1.107E+07 5.535E+06  235.617 0.0000 1.256E+07 6.282E+06  218.616 0.0000
R 2 151991.078  75995.539 3.235 0.0405 146 998.491 73 499.245 2.558 0.0789
DxS 38 1.020E +07 268 490.040 11.429 0.0000 1.377E+07 362429.178 12.612 0.0000
Dx R 38 1.149E+ 06 30243.663 1.287 0.1258 3.636E+06 95 674.345 3.329 0.0000
Sx R 4 921253.145  230313.286 9.804 0.0000  487956.770 121 989.193 4.245 0.0023
DxSxR 76 1.456E+06 19 154.308 0.815 0.8594  4.292E+06 56479.856 1.965 0.0000
BRI 360 8.457TE+06  23491.927 1.035E+07 28736.943
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Table 5 Average respiration rate of cropland system treated with simulated rain during March to May

2005 ~ 2006 2006 ~ 2007 4
~ [ IR R 3 % - 2 (S S 25
sl e WL o i oot REBE e
/mg'(m2'h)_I ‘WJEE/g /mg'(mz’h)_] %Eﬁ/g
STy 788.8 +139.8a 26.9+5.8a 29.5+1.2a 882.1+98.8a 37.6+0.9a 23.5+3.1a
ST, 851.6+24.9a 27.5+3.3a 31.3+3.3a 1023.6+62.5a 38.6+1.6a 26.6+2.5a
ST 731.0 £245.2a 23.5+5.2a 30.6+5.1a 894.0 +120.7a 38.8+1.1a 23.1+3.3a
ST 1236.9+173.4a 38.9+1.2a 31.8+4.1a 1254.9+70.5a 35.0£0.7a 35.9+2.8a
ST, 1229.8+139.6a 37.8+3.5a 32.9+6.3a 1235.8+92.5a 42.3+6.2a 29.8 +6.3ab
S, T 1270.6+25.2a 36.0+1.5a 35.4+1.8a 1202.0+197.1a 37.8+8.5a 32.1£2.6b
S: T, 827.4+53.1a 23.9+2.4a 34.8+4.6a 726.6 +22.8a 28.7+7.0a 26.3+6.5a
ST, 801.6 +69.8a 22.9+1.8a 35.2+4.2a 717.1£58.9a 31.3+5.4a 23.2+3.1a
ST 1022.7+122.0b 22.3+2.8a 46.0£2.9b 754.9 £23.0a 28.7+1.0a 26.3+0.1a
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