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Activity o antioxidant enzymes in the invasive plant Eupatorium odoratum under
various environmental stresses
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Abstract : Eupatorium odoratum, native to the neotropics from the easern USA to rorthern Argentina, has become a mgjor
invadve plant of crops, plantaions, savannas and naturd forests in many parts of the world. In China, E. odoratum was firg
recorded in the southern part of Yunnan Province in 1934. Snce then, it has goread extremdy rapidy , now it can be found in
Yunnan, Quangdong, Quangx , Hainan, Quizhou , Taiwan provinces, Macao and Hongkong cities, podng threat to loca diversty
and ecoromics. It is extremdy difficut to control or eradicae E. odoratum. QGongderable efort is being put forward to find new
and innovative methods for integrative management of this plant. Knowledge of the physologca response such as changes of
activity of erzyme sydems in dresful environments is very usfful in determining the invasve mechanism of this plant, and
consequently could be exploited in as yet unknown ways to devise conprehendve gpproaches to manage it. In this paper , the
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activities of antioxi dant enzymes, which are crucid in plant’ s ddfense agang dresses, were gudied in E. odoratum under various
environmenta dresses. This irformetion can inprove our underdanding of the physologicd mechanisms of this plant s success as
an invader , and may assg in the development of an dfective management drategy of thisplant. Sressesinposed on E. odoratum
were heat , cold, drought. For the heat treatments, temperature was increased sepwise from25 to 30, 35, 38 and findly to
42 . For the cold treatments, tenmperature was decreased depwisefrom25  t0 20, 15, 10 andfindly 5 . HRantswere kept in
the gronth chambersfor 24 h a each tenperature gep. For the drought treatments, the plants were deprived of weter for 4 days.
The three gresses induced oxi dative damege as evidenced by an increase in lipid peroxidetion. In E. odoratum, the lesser degree
o membrane damage (as indicated by low MDA content) and the coordinated increase of the oxygen detoxifying enzymes were
observed in hear-treated plants, However , the activities of catdase(CAT) , guaacol peroxidase (POD) , ascorbate peroxidase
(APX) , dutathione reductase (GR) and nonodehydroascorbate reductase (MDAR) were not acconpanied with increased SOD
during cold dress. Thisindicated that the plant has a higher capacity for scavengng oxygen radicas in heat gress than in cold
dress. The activity of superoxide dismutase (SOD) , APX and dehydroasoorbate reductase (DHAR) increased in regponse to dl
dresses. CAT decreased in regponse to cold and drought but i ncreased when exposed to heat. POD and MDAR activities i ncreased
in regponse to heat and drought but decreased in reponse to cold. GR acivity increased in reponse (¢ feat and drought , but was
not sgnificantly different from the controls in reponse to the cold stress. Thewz results might help to devisz i nnovative gpproaches
to control the goread of this invasve plarnt.
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Fig.1 Rdaive emzyme activitiesdf superoxide dismutase (SOD) , catdase (CAT) ,guaamol peroxidase (POD) . astorbate peroxidass (APX) , dutathione
reductase (GR) , morodehydroasoorbate reductase (MDAR) and dehydroasoorbate reductase (DHAR) extracted from  Eupatorium odoratum in the leaves of
plants exposed to heat dress

3 + ; * p< 0.05 (25 ) ;SOD CAT FOD APX GR MDAR DHAR

25 (5.67+1.61) (22.58+1.30) (382.44+9.99) {(u.23+0.01) (19.34+0.56) (36.59+0.53) (59.85 +6.53)U

Vaues are the mecns & three: replicates; Verticd barsindicae + SE;  *indicates sgnficant dfferent from 25  (p <0.05) Secific activitiesof 0D,
CAT, POD, APX, CR, MDAR, DHAR in the cortrol plants were (5.67 +1.61) ,(22.58 +1.30) ,(382.44+9.99) ,(0.23+0.01) ,(19.34+£0.56) ,
(36.59+0.53) , (59.85 +6.53)U, regpectivdy
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Fig.2 Rddive erzyme activitiesof superoxide dismutase (S0D) ,catdase (CAT) , guaiacol peroxidase (POD) ,asoorbate peroxidase (APX) ,dutathione
reductase( GR) , monodehydroasoorbate reductase (MDAR) and dehydroasoorbate reductase (DHAR) extracted from  Eupatorium odoratum in the leaves of
plants exposed to cold dress

3 + ; * p< 0.05 (25 ) ;0D ,CAT,FOD ,APX, GR ,MDAR ,DHAR

25 (5.67+£1.61) (22.58+1.30) (382.44+9.99) (0.23+0.01) (19.34+0.56) (36.59+0.53) (59.85+6.53)U

Vaues are the mean for three replicates. Verticd barsindicate + SE; *indicates sgnificant different from 25 (p < 0.05) ; oedific activities o 0D,
CAT ,ROD ,APX,GR ,MDAR ,DHAR in the controls were (5.67 +1.61) ,(22.58 +1.30) ,(382.44 £9.99) ,(0.23+0.01) ,(19.34+0.56) ,(36.59 +
0.53) , (59.85 +6.53) U, reectively
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Fig.3 Reative enzyme activities of superoxide dismutase (30D) ,catdase (CAT) , guaiacol peroxidase (POD) ,asoorbate peroxidase (APX) , dutathione

reductase( GR) , monodehydroasoorbate reductase (MDAR) and dehydroasoorbate reductase (DHAR) extracted from  Eupatorium odoratum in the leaves of

plants exposed to drought Sress
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Vaues are the means o three replicates. Verticd barsindicae + SE.  *indicates sgnificant different from day 0 (p <0.05) . Foecific activitiesof 0D,
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