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Effects of Elevated Ozone and Temperature on Soil Enzymes Activities and Phenolic Compounds Content in
Spring Wheat
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Abstract: In recent years the concentration of O; was increasing rapidly, which had a great effect on the growth of plant. The research on the
impact of O; on plant has been already a key subject in the field of ecology.O; pollution induced more seriously adverse effect on plant. The
impacts of elevated O, (80 nmol - mol™) on soil enzymes activity were studied in OTCs(open top chambers)during the whole growing period of
spring wheat at experimental establishment in Shenyang in 2006. The results showed : the activity of soil catalase, polyphenol oxidase and in-
vertase under elevated O; was higher than the control in OTC at the harvest stage(P<0.05), while at other periods the impacts were small. Phe—
nolic compounds accumulated in the soil when the concentration of O; was elevated, which affected the activity of soil polyphenol oxidase,
showing that the effect of O, on soil was accumulated for a long time.

Keywords :elevated ozone ;spring wheat; soil enzymes activity ; phenolic compounds

R 05 J& BB A2 SO 7™ A ) kS e
Y, e = SR 2N 1 £ R AR
FREM AR S NAIE, K H NOx.VOCs
J¥E  SECHR)ZH 0, W H 358, B4 0.5%
~2.5% AR, TR 2100 4EXF 72 H O, W
BRI 1 A5, FERERAH, O, PR4Z 1T LI 55

W #5 B #7.2007-03-31

E£WA . HER A RF£IL 4 (30570348)

EER A . R (1983—), &, Bi-HF5E 2k, FEMNF RS ALRTR
VERI IR A A R BFSY . E-mail: guomei209@163.com

HNERSS , PRI Bk A A=Wy (EAEI T O 2025 N2E
R TARRRIEE . EADURI 3 U, i i = 2
HOEE AT Qe AR, O; e REPREE I,
E XA A R BT B I T AR B R,
HEHSE R A e S e iR R o S e
T L33 DT fili i A 285 2R 97 A TR 2 ey 1012,
PIHIFTE O5 W BERE A 134 25 R GRS 2 ARAT
PSR Ao

e BT T I — V1A W A i R AR AT Y

PDF SCH# 4] "pdfFactory Pro™ X RAEG)E www. Fineprint.cn



mailto:E-mail:guomei209@163.com
http://www.fineprint.cn

122 ARG A5 - O VIR BE T i S BEXT 22 P - S M 1 Iy R S o & k(5 i

20084 1/

WEACAE A RESE I, BRI 3 vh g AL o i f b2
SN o e S R AR S R
SRR 22 (0 AR A g s R 25 5 . S P (] Jiz
W38 Y AL . eI A I A RE ) i sR
FERDERE LG JIREGSE . - 3ERE N R — A
TRbR . AEO R S e A B8 o e B ] 3 41
PRI SN A AR AR, Ta] 42 Hi s B K 0, W
FEREIT R H IR ARG KR 0, ETHE F
BT DAL H R G A R (1) BNt
AR R 50, A A 33 M ) 1 RE SR % i
W A SHEOEA AR TR, It AR -5
FEILA BN Ay 2 B2 B2 o (2) O, HeBERE i, I8/ T
AL WD 2K I B -3 b K o B i
Wi -3y E Ab2fad fE . (3) KA 0, HREERS I, ik
AP A BEAL, 55 T A6 A VR A 2E T
W AE R, SRR AEAR B P 8 A B, T 3 R g8 R
B A R e, R, KR O, MR BT R
P E K A A R e S T RE X AR A IS R
518 IR RGNS R i vh R A SRR R
TEPE= AR,

- I RIS R R IE TR (3
o FEBIRTE R RT3 SNEA LR
FAGIFRAR B S A%, U IR A A5
RGP EERZ MRS, HA R
AEYIENE L C O 2SI B T, XY E AR B R
R B A A RSO0 , 5 A S P X R
BTG R B AR A0, DRI, 398 v S o o - 8
RSP E A —E EE R

ABFFE R H [ FFT54E (OTC ) 8% , ¥ 20 4R
T O WRBERSINE L T Z W A b B e . -3 4k
SR | TR R - S 2 o AR AL, B AR T
O WRBEXGE I A FAEY) — 35, dE—22 0
HH HAES RGN, IR 0, IRETH
ZM AR R A ARG R A 498 5 AR I S $R AR 25
R

1 WRXIEER R FE

1.1 ARXIFER

FETGHE (OTC) i & 7E YL BH 17 750 5 i X+ HLyi]
BV AE S RS E P N (41°31N,123°22 E) itk
170 BRI F R 1WA 2R R B T

TR Bl PR XU, POy B, AR R] 2, B ZR R 2
W, 2R IE TR AE AR 7~8 °C, =10 CiG 3
PR 3300~3 400 °C, RSN 5392.2~5 643.0
kJ+em?, JCFE 147~164 d, 4Ef% /K B 650~700 mm. +
e R Ay bR
1.2 RIS IR S iR i%
1.2.1 geAb e

A H JF Ti =X R % OTC  (open—top growth
chamber) (HA& 3 m, /5 2.8 m) , XAREN @S A
IR, T A% i FRAR S A% it SOt SR o
Br 0, W A sl hil 240 K E 3 AMh R, 55
FEHPTRE (A SRAE FIOXTRE, CK) ENXTRE (A
SR 0, Y FE, 29 30 nmol *mol™, CK+T ) Fl O, He FF 1475
(80 nmol *mol™,04+T ) ,0TC =& Nk JF L E 445
2~4 °C, T 1 IR E 3 A EE .

AR/ N R IT R 9 5, T 2006 4 4
H 2 HFRIE 2 mm i H [E &+ 5.5 ke BOATESRL, BE4L
A SE RN, 735 R ER 0.8 g, 8L 0.1 g0 %
FEAEFT 20~30 L, =M BIRE A E T 20 Bk, 2RO
TP A S 7 2006 4E 5 A 5 HIFIGRES, /hNE Ik
I EE R, AR BES 7 h,9:00~16:00 (RN K A5 1| 2E
)R 05 W AL A shi . AKARALR
TE A TR 43, HeA A A BRA At X5 AR [R] , Joe B K
ZREL N
1.2.2 HESCRAE S E Ik

FE/NZZ ARV KI5 BISRAE - 3R WAL 5, B
UCRAE 4 40, AT ARG /A, Ho A R B 31 i Ut
Wk, 64T A W VR A o SRAES TR] 43514 : 2006 4 5
24 H (#1516 J1 6 H (A ) .6 7 16 H (%
) .6 A 26 H (I ) o ASEIKR A el FR AR
FEPLINRE 1 AL A, AR ik b kil e £
T3 S AR G L 3, 5— A B KA R 1 0 S TR M T TS
P, -3 S R T R L LUK L B e o,
1.2.3 Hdasgiit

RISEAE A Excel 2003 #4THE M4, IR
FH SPSS 13.0 #4735 A 56

2 HBR5SH

21 TR SEEXS O, ik IR B I AN
A SR — R AR Z B, e REf
AMEXEE DI FACVER BRI B 1y i
SEAEY, AR A A U S A I A L
ik AN A e A A A S DRI E - 3

PDF SCH# 4] "pdfFactory Pro™ X RAEG)E www. Fineprint.cn



http://www.fineprint.cn

Ly

5527 B 1 N A A 123
ARGV AT LT AR R I A R AR R RRIRE

ol

A 1 AT LAE Y A B 8 A AL AT
PEAER /D A KT TR, (e B HE S
W, R 5 AT T I, SRR AT R A 43 31 bk
W A A SR 4.8%.12.2% .7.0% . %4518 5
RERH RIS 45 16— 3. "TRERE R T/ NEA R 1
T BT AR R K R TR 5 AR )
B 2 A5 9 A U P s T A
TEYEZW TR, Bl TR AR BT AU AR
REEE G 1T BT S 2O 2 s 2L DRI il T
TR, [, BN ARK G, B3R AR T T RE,
1] BB BOHHE M) TR 13 AL SR RE A5 T R
i AL R R, D, 7 /N SR S
KB E  EPREEE YRR ) Rl A B TR/
AR

390

T 3.70F
b 3601
350}

MR M A
& 1 O, iR EE it | SEE IR R0
Figure 1 Effect of elevated O, on catalase activity
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Figure 2 Effect of elevated O, on polyphenol oxidase activity
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Figure 3 Correlation of soil phenolic compounds and
polyphenol oxidase activity under elevated O,
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Figure 4 Effect of elevated O, on invertase activity
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