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Effect of O; Enrichment on Ca and Mg Concentration in Soil Solution at Arable Layer in the Rice Season
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Abstract: The objective of this study is to investigate the effects of atmospheric elevated O; on concentrations of Ca, Mg in soil solution under
the wheat-rice rotation. Ozone Free—air Concentration Enrichment(Q;~FACE) system at Xiaoji town, Jiangdu County, Jiangsu Province,
China(32°35’5''N, 119°42'0"’E) was used in this study. The target O; for FACE plots was 50% higher than that in the ambient Os. Concen—
trations of Ca and Mg in soil solution at different depths(5 c¢m and 15 c¢m ) were determined under ambient and elevated ozone concentration
treatment at different stages of the rice season in 2007. The results showed that elevated atmospheric O; had no obvious influence on concen—
tration of Ca in 0~15 cm soil solution, while had a trend to decrease the concentration of Mg in 0~15 c¢m soil solution. Elevated atmospheric
0; decreased the concentration of Ca in 15 c¢m soil solution, and significantly decreased the concentration of Mg in 15 cm soil solution with
20.97%( P=0.022 ). Elevated atmospheric O; changed the distribution of Ca, Mg in soil solution at different depths in arable layer, and de—
creased the ratio of Ca, Mg concentration in soil solution at 15 cm depth to that at 5 cm depth. FACE treatment decreased the ratio of 15 cm/5
cm of Ca and Mg by 13.50% and 34.29%, respectively. It was indicated that elevated atmospheric O; had a potential impact on soil Ca, Mg in
the biogeochemical cycles, and might affect rice yield and quality.
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Figure 1 O; concentration changes in ambient and O;—~FACE



55 29 &5 10 1]

& A W OB OB % % R

2007

939QZ/989QZ )T o
1.5 #iELE

FH Excel 2007 XJ 845 #4740 3, {5 ] SPSS13.0
WA BARAT F-R 3 AVOVA G137,

2 HRESH

2.1 HIERE Ca Mg iRE

ME 2T LUE S, FEEKREAR HBRHEDE,S
15 em b+ VWK Ca YREZWIHG N, H FACE
SbFRFINT BRAL PR AL —B; X HRALEE 5 cm 40
IV Mg WA EHE,(H 15 cm 40+ 3EE
W Mg ik JE b #ita € ,FACE A3 5 em F1 15 cm 4b+
VSR Mg M EE R R HE T A S LR
FACE 5XfRALIHAT LUK BE, K 05 MR EE T+ X
25 cm At T3EVEWE Ca WA B (&l 2A-a),
BRAEFL A FACE Zb3 X B 15.1% (Rl B &K
) Sb, RS AR P AL B B IR e ;
FACE fb3# 15 om b 13V WK Ca ¥R BETESR Y B A
FRELHA LT R BATR , 7E 2L BT B = TX BR (F 2A-b) o A
% 2B A]F H ,FACE AbFE 5 em b +3EVE R Mg R E
B T B iR B R 3.6%~25.9%, T 15 cm 4034

1000
A-a)5cem
800
a
600 | I
400 - bb
200 L ° m
Lo [T
w0 a
= 1000F A b)15cem a
o
800 f
600 -
b
b
400 |
bb
200 | Hj
2007-07-22  2007-08-15  2007-09-10
[J Ambient

T XT R, FRAKIE O 3.7%~32.4% (HZE R RIKEE
FKFo

DAl —BF#A 5 cm A6 F0 15 cm 4 +-3EW K Ca Mg
WU BEVE R 0~15 em B2 HHEE W Ca Mg IV
FEILRUME , Z5 R WK 3 Bi/R . FACE 4bBE#EZ + 30
W& Ca VR FEFESRCTT B AR A 20 701 X BRAR 11.8% 71
7.6% , TEF BHA T B E 7.7% (18 3A);FACE ZhFigt
JZ TRV IR Mg VR EE 5475 SRR 4 51 L e R
1K 17.1%1 8.2% , T FEFL.2GH 5 %F B+ 43838, (X He
Xf BEA 0.6%( & 3B ),

BAFEZE LAWK Ca Mg YREELE AT SE B
HFF 1. WAL, FACE 24T 5 em b 3V W
B Ca Mg ¥k B 41 b Xt BB 5 8.27% 711 13.55% 515 cm
b He X BEAIG 4.39%F0 20.97% , Hod Xt 15 em 4b+ 380
W Mg R B REAGS B & 7K (P=0.022) , % 0~15 cm
FHE VAN 5 FACE AL 3Nt Ca VR EF AT
M), A A 0.61% ; AR T Mg R BE, FEHE S 7.95% ,1H
FKik BEKF
2.2 REHRE Ca Mg iR E LI

mE 4 s, KR O lREF LT F—8f
15 cm b5 5 cm b 3 W Ca Mg ¥ JE A9 HUAE .

100 -
B-a)5 em
80} a
ab ab
60} ab
ab
40+ b
20+
0
:éo 0
> 100 B_b)15em
ab a
80+ ab ab ab
60 b
40
20+
2007-07-22 2007-08-15 2007-09-10
] FACE

A% H #1/4E-H - H Sampling date(Y-M-D)
I F R ARRTFRRR A P<0.05 BEWES, T,
B 2 2007 £ XK 0, REASH AR REHE LIRARE Ca, Mg REMZ I (FHEAREE, TE)
Figure 2 Effect of elevated O; on concentration of Ca and Mg in soil solution at different depths,
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Table 1 Effect of elevated O; on Ca and Mg concentration in soil

solution in the rice season

HE AbE Ca Mg
5 cm Ambient 333.90+63.73 45.18+5.86
FACE 361.53+77.71 51.30£7.31
R/ % 8.27 13.55
F{E 0.076(0.787)  0.427(0.523)
15 cm Ambient 511.35+104.28 74.57£1.73
FACE 488.89+119.26 58.93+5.9
R/ % -4.39 -20.97
FfH 0.02(0.889) 6.471(0.022)
0~15 cm Ambient 422.62+81.14 59.87+2.91
FACE 425.21+97.25 55.11+5.52
IR/ % 0.61 -7.95
F{E 0.000(0.984)  0.582(0.457)

. FESWN P{E, TR, Note:Pvalues are in the parenthese, the

same below.
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Figure 4 Effect of elevated O; on ratio of concentration of Ca and Mg
in solution at 15 ¢cm depth to that at 5 cm
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Table 2 Effect of elevated O; on ratio of Ca and Mg concentration

in soil solution at 15 cm depth to that at 5 cm in the rice season

HAE ez Ca Mg
15 cm/5 em Ambient 1.63+0.18 2.120.51
FACE 1.41£0.15 1.38+0.23
HlE/% -13.50 -34.29
F& 0.857(0.368)  1.672(0.214)
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