Cd* . Cu* . Zn* Pb* %7 S Kbt s e o wi Z WLk

Fumh 12 R A 2 e 3E 12
(1. TTHE R R85 AR TSR Y35 Jo8 2141225 2. TLAR A /Kb 3 45 A 560 R Q15 b O, YT35 25
215000)
W . HIRRR R Cd Cu™ Zn> P> 2 S (B 3F ) o £ KA F 69 Wik R HL 5 A ALl #
AE(BHF)HAEARRKIL TR EE TEREGR . A% (MDA)A ¥ HANE R LT
FT oW, R T .Co* CA*REREKRT 0.5 mg/L, Ak ik EF ERKAE;Ca e T,
MR Z AR E AR = E  Zn> Pb* R E R DT 10 mg/L B, F A5 T AR F A K 42 Ph g
REW In"EE, H L AR RETRET 4 T2 B EE (L) M8 % IBFIRRA Co>,
Cd*.Zn* Pb*, KRR A LSS L PRAMY LB RAERBET ANIEGAE
KR . Wit Cd*;Cu®; Zn®; P>
FESES.Q948 XHIREL:A NXEHS:1673—1689(2016)09—1001—07

Stress Effect and Response Mechanism of Cd*,Cu*,Zn* and Pb*
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Abstract: To estimate the influence of different heavy metals to the Potamogeton crispus L.,
especially the growth and development of its winter buds, the stresses of Cd*,Cu*,Zn* and Pb* in
different concentrations to the growth and development of winter buds of Potamogeton crispus L.
were studied,through the quantitative determination of germinated number of winter buds,
chlorophyll of the leaves,soluble protein,malondialdehyde (MDA),and antioxidant system. As a
result,under the same concentrations,Cu?** had the most obvious effect on physiological and
biochemical indexes of the plant. The Cd*" ranked the second and followed by Pb*" and Zn*. The
plants cannot grow normally or even survive with concentration of Cu** or Cd*" higher than 0.5 mg/L.
At the same time,the plants can grow normally under 10 mg/L of Zn*" or Pb* treatment, which
provided effective basis for aquatic plant in the metal threshold for ecological repair.
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0 l-a-Y l-a-Y 1l-a-Y l-a-Y
0.1 l-a-Y l-a-Y 1l-a-Y l-a-Y
0.5 l-a-Y 2-a-Y 1-a-Y 1l-a-Y
1.0 l-a-Y 3-a-Y 1l-a-Y l-a-Y
2.5 2-b-Y 3-b-Y 1-a-Y [Il-a-Y
5.0 3-c-Y 35-¢c-N 1-a-Y 1-a-Y
10.0 4-d-N  4-d-N  1-a-Y 1-a-Y
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contents of chlorophyll and soluble protein in the
leaves of Potamogetous crispus L.
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Table 2 Effects of Cd**,Cu®*,Zn*,Pb* stress on the contents of MDA and the activities of SOD,POD,CAT in the leaves of

Potamogetous crispus L

42 J& J5T A VR B /(mg/L) SOD/([ /mg) POD/(U/mg) CAT/(ng/mg) MDA/(nmol/g)

CK(0.0) 1.594+0.013b(100) 1.138+0.042d(100) 1.128+0.014¢(100) 4.071+0.200a(100)
Cd2(0.1) 2.111=0.012d(132) 1.304+0.048¢(115) 1.324+0.032d(117) 4.5010.230b(111)
Cd>0.5) 2.245+0.007¢(141) 1.110+0.041d(98) 1.415+0.0256(125) 5.126+0.168¢(126)

Cd?(1.0) 1.960+0.011¢(123) 0.776:0.036¢(68) 1.389+0.006¢(123) 4.689+0.094¢(115)
Cd*(2.5) 1.286+0.007h(81) 0.594+0.060h(52) 0.808+0.033h(72) 8.836+0.122d(217)
Cd¥(5.0) 0.795+0.012a(50) 0.343+0.038a(30) 0.500+0.0018a(44) 11.8100.361e (290)

Cd*(10.0) =) =) ==) =)

CK(0.0) 1.594+0.013¢(100) 1.13820.0424(100) 1.12820.014e(100) 4.071:£0.200a(100)
Cu?,(0.1) 1.733+0.044£(109) 1.177+0.042d(103) 1.233+0.029f(109) 3.813+0.069a(94)
Cu0.5) 1.347+0.026d(85) 0.750+0.076¢(66) 0.808+0.021d(72) 4.422+0.124b(109)
Cu?(1.0) 1.188+0.010¢(75) 0.643+0.034h(56) 0.759+0.022¢(67) 5.110+0.188¢(126)
Cu(2.5) 1.150+0.012b(72) 0.578+0.030b(51) 0.714+0.024b(63) 5.391+0.149¢(132)
Cu*(5.0) 1.000£0.008a(63) 0.465+0.041a(41) 0.477+0.003a(42) 5.654+0.349¢(139)

Cu*(10.0) =) ==) == =)

CK(0.0) 1.594+0.013b(100) 1.13820.042¢(100) 1.128+0.014¢(100) 4.07120.200a(100)
Zn*,(0.1) 1.626+0.063h(102) 1.178+0.029¢(104) 1.1190.028¢(99) 4.388+0.064h(107)
Zn*(0.5) 1.916+0.037d(120) 1.184+0.028d(104) 1.110+0.011¢(98) 5.028+0.023¢(123)
Zn*y(1.0) 1.840+0.067¢(115) 1.129+0.019¢(99) 1.168+0.021d(104) 5.489+0.188(134)
Zn¥(2.5) 1.646+0.020b(103) 1.096+0.019¢(96) 0.946+0.019h(84) 5.616+0.456d(137)
Zn*y5.0) 1.618+0.034b (101) 0.965+0.021h(85) 0.889+0.023a(79) 5.501+0.052d(135)
Zn*(10.0) 1.415+0.040a (89) 0.421+0.056a(37) 0.8640.024a(77) 6.375+0.120¢(156)

CK(0.0) 1.594+0.013b (100) 1.138+0.042¢(100) 1.128+0.0144d(100) 4.071+0.200a(100)
Pb*,(0.1) 1.8430.019d(116) 1.1830.033¢(104) 1.174+0.063d(104) 5.899+0.114d(145)
Pb*,(0.5) 1.914+0.036d (120) 1.246+0.043£(110) 1.379+0.042¢(122) 5.615+0.234¢(138)
Ph¥y(1.0) 1.7400.025¢ (109) 1.0160.027(89) 1.017+0.060c(90) 5.115+0.012h(126)
Pb,(2.5) 1.649+0.052b (103) 0.952+0.041c(84) 0.876:0.041b(78) 4.651£0.081h(114)
Pb¥(5.0) 1.538+0.032b (97) 0.738+0.008h(65) 0.749+0.029a(66) 4.896:0.070b(120)
Ph¥(10.0) 1.438+0.092a (90) 0.568+0.032a(50) 0.773=0.047a(69) 6.545+0.171¢(161)

T« 2 BUE N I (bR V2 (n=3) , 5 5 N D AR 5 AR [R] 7 B3 7R S [ Ak 28 ) 2% S 1 35 (p<0.05) .
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