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Effect of CU’", Zn*"andM n’" on OD Activity of Cucumber L eaves Extrac-
tion after L ow Tanperature Stress

L 1 Tao and YU Xian-chang’
(College of Horticulture Science and Engineering, State Key Laboratory of Crop Biology, Shandong Agricultural U niversity,
Tai'an, Shandong 271018, China)

Abstract: The contentsof Mn, Zn, Cu, Fe and the activities of superoxide disnutase (SOD) and its
ienzymes in grafted and ovn-rooted cucumber leaves under lov tamperature stresswere studied The results
indicated that the contentsof Mn, Cu, Zn and the activitiesof 0D, Cu/Zn-80D andM n-S0D in grafted cu-
cunber leaveswere significantly higher than those in ovn-rooted cucumber leaves while the content of Fe and
Fe-0D activity was lover.  In order to make clear the relationships betveen high contentsofMn, Zn, Cu and
D activity in grafted cucumber, Mn'", Zn'" and CU’* and different combinations were added into own-
rooted cucumber leaves extraction, regectively, in the third day during lov tamperature stress and made their
final concentrations were the same as they in grafted cucumber leaves extraction The reaults showved that
addingMn’*, zn'", CU" and their different combinationswere added into ovn-rooted cucumber leaves ex-
traction could enhance the SOD and its ioenzymes activities except the Fe-SOD. The seguence of increasing
levelwasM’® +zn", Mn" +CU", Mi*", Ci", CU +zn" +MPT, CUT +2Zn " and zrfT. Thisre
search hasproved that theMn, Cu and Zn in cucumber leave could affect the SOD activity and the higher SOD
activity in grafted cucumber leave might be attributed to higher accumulation of Cu, Zn andMn

Key words Cucunber; Graft M icroelement Low temperature stress 0D activity

. 2007 - 04 - 26; : 2007 - 07 - 02
: (30571271) ; ('Y2005D05)
* Author for correpondence (E-mail: xcyu@ sdau. edu. cn)



896

, (Bulder et al , 1990) ,

(Rameraetal , 1991; Shietal , 1993),

1996, 1997), (Proebsting et al , 1992)
Slack, 1994:; Ruiz & Ramero, 1999) (1997, 1998)
, D Rivero
D )
, 0, - OH 'O

1994; Prasad et al , 1994; Queioz etal , 1998),

, (Shaaltiel & Gressel, 1986; Scandalios, 1993)

1989; Bowler et al , 1992; Scebba etal , 1998)

(Bavareso et al , 1991; Ruiz et al ,
(Autio, 1991; Hussin &

(2003)

D

(Elstner & Osvald,

OZI-
(Cadenas, 1989; Salin,

(Jahnke et al , 1991; Walker & McKersie, 1993; Hodgeset al , 1997) SOD
OZ ’ ’ OZ l HZOZ O2 ’ HZOZ
H,O, APX , MDA, MDA M iy-
ake & A sada, 1994) D D Cu/Zn-
DD Mn-OD  Fe0D, Cu Zn Mn Fe (Sandalio etal , 1987)
Dina Josph (1972) EDTA cu’® D , Ci* Culzn-
D (2003) ,
D , Cu Zn Mn , D
ct’ zntt M oD
, ct’ zf" Mt D ,
Cu Zn Mn
1
1.1
‘ 3’ , ’ 2005 10
3 , 10 18 , 10 30 11
1.2
1 /[ 15/10 11 h , 2 6 / 10/5 11 h
3 2h 6 2,
3 80 24 h, )
(AAYS) Cu Zn Mn Fe (Nowak, 1999); 3
D , 3
1.3 3
7 ct’ zo't Met 3 , 3
1 3 : ci* zt Mntt ,
D , ct' ozt Mt

2+

Cu )



4 :cuft, ozt Mt 0D 897
, 1x10 ‘mol/L  EDTA, EDTA D
(Dina & Josph, 1972)
Culy, 2Z2nO, MnO, ,
Cu Zn Mn ,
Cu Zn Mn ,
, 10M L cd® zn"t Mmn”
2+ 2+ 2+
Cu zn M n Cu®, 7ZnV, MnD, (0. 05
mol/L, pH 7.8)
D 3 2
0D , 0D Dagnar  (2001)
D
2.1 Cu Zn Mn Fe
1 \ Cu Zn Mn , Mn
2.76 , Fe Cu Zn Mn ,
Fe
1 Cu Zn Mn Fe
Tablel The contentsof Cu, Zn, M n and Fe in grafted and own-rooted cucumber s leaves { g/gDM)
Experimental material Cu Zn Fe
Own-rmoted 11.97 +0. 1618 50. 65 £1. 24B 48.23 £1. 19B 155. 22 +3. 55aA
Grafted 18. 08 +0. 298A 55.65 +1. 258 133. 07 £ 3. 66aA 126. 15 +2. 60bB
: @ =0.01) @ =0.05)
Note: Different capital and snall letters indicate regective significance at 0. 01 and 0. 05 level in table The same below.
2.2 3 D
2 : 3 ., D Cu/Zn-DD  Mn-0D
, Fe-0D
2 OD
Table2 The SOD and its imenzymesactivities of cucumber leavesand its extractions (U/gRv)
Experimental material  Adding elements S0 Cu/zn-D Mn-SoD Fe-oD
Own-oted - 117.71 £0. 13eE 17.40 +0. 35D 62. 69 £0. 22dC 37.62 £0. 27abAB
+Cu?t 147.74 £0. 18cC 41.77 £0.871B 68. 18 £0. 588 37.79 £0. 08aAB
+Zre* 133.53 £0. 33dD 33.77 £0.87dC 62. 39 £0. 22dC 37.37 £0. 09B
+Mn?t 156. 37 £0. 45B 38.62 £0.98B 79.83 £0. 12A 37.92 £0. 06&A
+(CPY +Mr?) 161.62 £0. 27cC 50.97 £0.02cC 73.41 £0.42B 37.24 £0. 54abAB
+(Ct +zr?t) 143. 14 £0. 10dD 41.50 0. 21D 63.49 £0. 36dD 38.14 £0. 25
+ (M2t +zn?t) 167.16 +0. 24tB 58. 86 +0. 10tB 71. 43 0. 40cC 36. 87 0. 09tB
+(CP* +z®* +M?*) 145.30+1.94bB  39.89 £1.57kB 70.13 £2. 1018 35.28 0. 290
Grafted - 192.18 +0. 44\ 88.82 £0. 558 80. 89 £0. 48aA 22.48 £0. 38cC

, 2 , 3

Note: Camparion of SOD and ienzymes activities betveen owvn-rooted and grafted cucumber leaveswith adding 1, 2 and 3 elementsin con-

tentsof CU?*, Zn**, andMn?*.
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“ (Secies) ” , (Amorphophallus konjac K. Koch)
, 1984 (Amorphophallus albusL iu et Chen . nov ) 20 80
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