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Abstract: The objective of this study was to investigate the effects of atmospheric elevated O, on concentrations of DTPA-
extractable microelements of paddy soil in the rice season of wheat-rice rotation. Ozone Free-air Concentration Enrichment
(0,-FACE) system at Xiaoji town, Jiangdu County, Jiangsu Province (32°35'5"N, 119°42’0"E) was used in this study.
Of six plots in O,-FACE system, three plots were under elevated O, concentration [ O,] (FACE) and the other three were
under ambient [ O,] (ambient). The target [ O, ] for FACE plots was 50% higher than the ambient [ O, ]. Each plot had
an area of 240 m*. Any one of the plots was separated from the other plots by at least 70 m to avoid cross-contamination.
Concentrations of DTPA- extractable Fe, Mn, Cu and Zn at different soil depths (0 —5 c¢cm, 5 —10 cm and 10 —15 cm)
were determined under ambient and elevated ozone concentration treatment at different stages of the rice season in 2009.
The results showed that elevated O, increased the concentrations of DTPA- extractable Fe, Mn and Zn in soil at 0 —15 cm
depth with 10.0% , 8.1% and 40.3% , respectively and significantly increased the concentrations of DTPA-extractable Cu
with5. 4% (P =0. 049). Vertical distribution of DTPA-extractable microelements in soil differed with different

microelements. Concentrations of DTPA-extractable Fe and Zn in soil decreased with soil depth, while concentration of
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DTPA-extractable Mn in soil increased with soil depth and concentration of DTPA-extractable Cu in soil was relatively stable
at different depths. There had diverse effects of O, enrichment on concentration of soil DTPA-extractable microelements at
different depth of soil. The effect of O, enrichment on concentration of soil DTPA-extractable Fe increased with soil depth,
while the effects of O, enrichment on concentration of soil DTPA-extractable Mn, Cu and Zn decreased with soil depth.
Atmospheric elevated O, significantly increased concentrations of DTPA-extractable Cu at 0 —5 c¢m, 5 —10 c¢cm and DTPA-
extractable Mn at 0 —5 cm depth of soil with 13.2% (P =0.013), 8.9% (P =0.026) and 30.2% (P =0.003),
respectively. The possible mechanisms related the effects of elevated O, on concentrations of DTPA-extractable
microelements of paddy soil were discussed in this paper. Results from this study indicated that the geochemistry cycle of
microelements in paddy soils in the agricultural ecosystem can be influenced by elevated O, in the atmosphere; in order to
understand the impact mechanism of elevated O, on concentrations of DTPA-extractable microelements in soil, soil
properties and rice growth, together with the microelement status at different soil depths should be considered. Based on the
previous studies in CO,-FACE system, CO, enrichment also can affect concentration of soil DTPA-extractable
microelements, therefore, the combined influence of simultaneously elevated O, and CO, on the geochemistry cycle of

microelements in paddy soils should be studied in the future.

Key Words: elevated O, ; microelement; DTPA; rice season; paddy soil
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Fig.1 Effect of elevated O; on DTPA-extractable Fe, Mn, Cu and Zn in soil at different depths in the rice season in 2009
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BERBEKFE(P=0.049),

£1 XS OREFABMNBEFIRARELREVALEMETRSENHM

Table 1 Effect of elevated O, on concentrations of DTPA-extractable microelements of soils at different depths in the rice season

R b3 Fe/ Mn/ Cu/ Zn/
Soil depth/cm Treatments (mgkg™) (mgkg™) (mg kg™) (mgkg™)
0—5 Ambient 170.2 +26.4 49.6 +11.3 5.3+0.6 10.5+2.8
FACE 173.1 £25.8 64.6 +13.2 6.0+0.7 17.8 £7.1
HaiE/ % 1.7 30.2 13.2 69.5
F 0.046(0.832) 12.321(0.003) 7.712(0.013) 2.265(0.158)
5—10 Ambient 136.9 +26.9 65.6 +21.7 5.6 0.6 7.6 +2.3
FACE 152.1 +£26.6 72.3+21.8 6.1+0.7 8.6+2.4
IR/ % 11.1 10.2 8.9 13.2
F 1.199(0.29) 2.101(0.168) 6.05(0.026) 0.28(0.604)
10—15 Ambient 82.4 +19 77.5 +£33.9 5.7+0.7 3.6 x1
FACE 103.5 +28.5 78.9 +£32.6 5.7+0.6 3.8x1.1
HaiE/ % 25.6 1.8 0.0 5.6
F 2.497(0.136) 0.042(0.839) 0.049(0.827) 0.049(0.827)
0—I15 Ambient 131.7 £22.2 66.6 +23.8 5.6 0.6 7.2+1.5
FACE 144.9 £24.3 72.0 +£21.7 5.9+0.6 10.1 2.6
HaiE/ % 10.0 8.1 5.4 40.3
F 1.122(0.305) 0.686(0.42) 4.558(0.049) 3.505(0.080)
EAFSNAPE
3 e

45Nk, B RRR O, MR BEETHR T L3RR TR A AL IS M R WARE . X AT Al Tl L4
FATCR (B N Ro0) FELBRSMEAR b A ] RUBE T AR R AE B MM BUE™ T Rounsevell 32 H + 384k
TR AT AEN 4 BRI AR A D B (B

3% Fe \Mn Cu . Zn B ITTR M IDROUXHEY) = B R AR ™ i RS 7 R EZ W . ] DTPA RIE5IR
R TP A RESH) Fe Mn,Cu M1 Zn 2 HATHH FI Tk, DTPA $REGS# AR & IR A B 2R
TRER", AR AR BRMETTR O EARIE ™ . AR AT, KR 0,3 b ARRETHE 50%
FMFT L RE THEZ 0—15em R LA RUE Fe \Mn Cu Zn & &, %) £ DTPA-Cu & B 3R S IRE N
5.4% , B BEKF(F ). F—RKT & LRPIFRERY 2513 Cu EWARIEERS O KEH R
FHF T A B

RO, BEETH R EE T REEAS A T LA R R B T R A RE R AT ERZ LW
PEAGIZ T4 BT AR oA 58 S GUB S I AEAR BRI + S A=t E R R
RSB AR 05E A AL A B BB ZLE S A E 2 WBoRE Z O MAERoL &6, BRA
FHRAKBREA B PAR R AR AR TR T + 39K 0 M8 R0 R M HRDIR B
KA BAIT YR AT, BUAEY) C/N B B TE P A A W R AR TR i L AR A o SR A
BRTRMEE . IRR S JRIE Y SIS H A C YR bR AR R SRR P
e ZLBURI A PR, TR 2 AR BRI 2 5 35 0B B (0 40 747 LA I B 6 2 7= A i ), 0 (R S £
B R XA TRE R 24 R R, AT SR PR TR AE BB RS ALRTIRGH
FACE ZF F H3METRANE TS BRSO3 VIAESE, R R AT G UK R AR & T
W, X FR LR T R A R R R DR E TR A E R AR,

ABFFEEERFI, KR O, WRBEXAE H LA Fe Mn,Cu Zn & EKEIAR—Z(E 1.5£ 1) XN
S R TR TE AR S R A e B AL DL R OK R R B A K. RN, DA MMHEMBE TR SR
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0—5cm 5—10cm  10—15cm AR RIRE LR H R —E Mo E, EXHRBREAFBETRZEA
HE2ES, TEAME Fe Zn & RBIFE 0B INTREAL, 5 A R 2 H38A 208 Mn & 2R3 N
M3, W HIEARES Cu FREARRE LEPEARE, AMREREBR, KR O KEHA X 0—5cem,
5—10cm £t 13 DTPA-Cu 1 0—Scm &b Mn & 838 g 4518 13.2% 8. 9% F130. 2% , H 43535 5 3 Fitk
B3R5 %t 10—15cm 4b 43 DTPA-Cu I Mn & 2 IR R IEE AR B BE KT HFRR OEKETRLE
ARA B IR 382K B H R EA R AR, XA, KRR O K E TR X
TIEE A RAER L], DL XA F LR REE, G LIRS MR A A R A AR R A KA AR, X
R e AR R AR SR BR L AT

5341, 7E CO,-FACE BT K B, KK CO, ¥ B Ft = 34 fin A% 2= #1 % 2 1+ 3% DTPA-Fe \Mn,Cu.Zn %
BT RR CO BTl e A e IR E A DY R R o wm Y AT R R
BILEANNE; RS O, M ETHE S BOL & Bl ROL A RS B TR RE KD RER
SRR o FERFKA CO, N O, ¥ JE R TR 452, o A F AR 75 R 4 T R T R M Rk 225 3 7
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