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Abstract: The effects of Cu’" stress on maize seedlings by using scanning electron microscope, X-ray energy spectrum

and Fourier transform infrared attenuated total reflection ( FITIR-ATR) spectrometry were investigated, and antioxidative

enzymes activities such as SOD, CAT, POD, APX were measured. Results showed that, with the increasing of Cu

2+

concentration, the content of chlorophyll decreased, and antioxidative enzyme activities increased at first and then

decreased at higher concentration stress. High concentration Cu’”

treatment twisted the cells’ shape and increased

copper content on leaf surface, and absorption of other nutrients were also affected The result of FTIR-ATR analysis

showed that the organic content of leaf were changed by Cu®" stress.
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Table 1  Effects of Cu’" stress on chlorophyll content in leaves of maize seedling
Ab IR treatment Omg « kg ™! 200mg - kg ! 400mg - kg ! 800mg + kg ™' 1000mg - kg ™'
44 2 a chla(mg/g) 1.27 £0.01a 1.09 0. 05b 0.79 +£0.02¢ 0.66 0. 02d 0.49 +0. 06e
2% b chlb(mg/g) 0.96 £0.03a 0.67 +0. 02b 0.46 £0.05¢ 0.36 +0.02d 0.29 +0.03d
4% % a/b chla/b 1.33 £0.05¢ 1.64 0. 05b 1.73 £0. 06ab 1.88 £0.07a 1.65 +0. 05b
H4t% a+b Chla+b(mg/g) 2.24 +0.03a 1.76 £0.07b 1.24 £0. 04c 1.02 0. 04d 0.78 £0. 08e

R A RN FRERR AR AL B Z WK F P o=0.05 KFRIRFERER, TREE,

Note: Data with different letters are significan difference at level 0. 05. The same as following tables.

SOD ,POD ,CAT il APX % £ Fh T 4 1 1 41 hig #E

PIR NG PR B R G, B 2 AT, Cu " a4
Fh O 4 i 2 52 50 T R B, ORIl AE Cu® T R B
200,400,800 F1 400mg « kg =" I 1A 2 HAH B WA, HAH
BT BRI AT W T SRR B Cu® " BB S oKk

F SOD \POD %5 41 4 £k i 0 1 A ) 2 J8 0 T i85, LA %
I B Cu® " i 77 A i 2R M B Cu’ YR
(9 TH 5 L 4504 AL I TE R R B R L 2 1000mg -
kg TV, 4 Pl T 24 AR TR X B 40 B X R
[ 63.6% 88.9% 71.4% .71.8% .
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Table 2 Activities of antioxidative enzymes SOD, CAT, POD and APX in the

. . 2
leaves of maize seedingtreated under Cu™ " stress

AbH treatment Omg « kg ™! 200mg + kg ! 400mg - kg ™! 800mg - kg ' 1000mg - kg ™'
SOD(Umg ™ 'min~") 47.2 £2.0bc 65.13 £2.9a 55.4£3.1b 39.8 £1.0c 30.0 £3.6d
CAT(Umg ~'min~") 230.5 £17. 6¢ 269.6 +14.3b 356.6 £18.4a 388.4 £5.4a 204.9 +9.7c
POD(Umg ™ 'min~") 3.74 £0.57b 4.16 £0.59a 4.31 £0.80a 3.27 £0.77¢ 2.67 =0.50d
APX(Umg 'min ") 0.39 +0.01c 0.37 +0. 04c 0.47 £0.0la 0.44 +0.06b 0.28 +0.04d
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)/

L Cu® il KA i A (15d) % 187 49 4 H 558 0L 4% (600 x )

SEM observation on nether epidermis of maize leaves under Cu®" stress(600 x )

Fig. 1

A:CK;B:200mg - kg~ '; C:400mg - kg~ '; D:800mg - kg ™' ; E:1000mg - kg ™'

x3 AMEXEARMTHRFTESENZ
Table 3 Effect of Cu’" stress on element

concentration of maize leaves

Cu?t JCZ element (% )

(mg-kg™') g K Ca Mg Fe Zn Cu
0 0.79a 1.7a 1.67a — — — —
200 0.81a 1.56a 1.59a 0.48b 0.03b — —
400 0.56b 0.91b 1.6la 0.53b 0.03b 0.06b —
800 0.29¢ 1.04b 1.52b 0.86a 0.05a 0.19a 0.16a

1000 0.19d 1.36b 0.56c¢ 0.5b  0.07a 0.06b 0.17a
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Fig. 2

Ilustrations of scaning electron microscope X-ray energy spectrum

of epidermal leaf cells of maize
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