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Effect of pyrene stress on growth, chlorophyll and anti oxidative enzyme activity in spinach leaf
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Abstract: An experiment was conducted in flowerpots to study the effect of the pyrene level in soil on the growth
leaf, chlorophyll content and antt oxidative enzyme activity of the spinach ( Spinacia oleracea L. ) . No significant
differences were found on the root length in different grow th periods or the contents of chlorophyll a, chlorophyll b,
chlorophyll a+ b and carotenoid in the leaves, when 50— 200 mg kg~' pyrene was applied However, when pyrene

I, significant reductions on plant height, fresh root, stem and leaf weights at

application was greater than 50 mg kg~
the seedling stage w ere observed As the pyrene increased beyond 100 mg kg™ ', the dry root, stem and leaf weights
at harvesting stage decreased significantly. Pyrene stress increased M DA and SS in the leaves of the spinach seed
ling It also significantly increased the APX, CAT and POD activities, as well as the antioxidant AsA contents in

the leaves
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Table 1 Effect of pyrene stress on plant height, root length and biomass of spinach at seedling stage
(cm) (em) (8) (g)
Py0 10 900 38 aA 5 81%0 31 aA 7 3510 23 aA 034%0 02 aA
Py50 10 0£0 34 aA 6 15%0 50 aA 5 65%0 44 bB 035%0 03 aA
Py100 8 21£0 44 bB 6 1520 51 aA 3 09%0 16 cC 0250 02 bB
Py200 7270 32 beBC 5 13%0 36 aA 2 65%0 18 cdCD 023%0 01 bBC
Py400 6 230 12¢C 4 8510 64 aA L 91x0 12dD 0 17%0 01 C
2
Table 2 Effect of pyrene stress on plant height, root length and biomass of spinach at harvesting stage
(cm) (em) (8) (8)
Py0 20 600 10aA 9 4510 16 aA 8 9110 28aA 0 52%0. 04 aABC
Py50 20 100 82aA 9 47%0 54 aA 8 6210 50 abA 0 56%£0. 02 aAB
Py100 21 20%1 33aA 8 901 01 aA 8 520 13 abcA 0 61%0. 01 aA
Py200 20 80t1 73 aA 9 7310 55 aA 7 82£0 34 beA 0 36%0. 05 bBC
Py400 22 30E1 62aA 9 7310 68 aA 7 62%£0 19 cA 0 33%0. 08 bC
22
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Table 3 Effect of pyrene stress on chlorophyll contents of spinach seedling leaves
a b at+ b
mg* g~ (FW) mg* g~ ' (FW) mg* g~ ((FW) mg* g~ ' (FW) al/b
Py0 1 890 06 aA 0.55%0 02 aA 0 56+0 02aA 243%0 07 aA 3 4470. 02 bC
Py50 1 93+0 06 aA 0.55%0 02 aA 0 55%0 01 aA 24810 07 aA 3 55%0. 003 aAB
Py100 1 85%0 10 aA 0.52£0 03 aA 0 55%0 03 aA 23710 12 aA 3 57£0. 02 aA
Py200 1 81F0 09 aA 0.52£0 02 aA 0 53%0 02 aA 23310 11 aA 3 4740. 03 bBC
Py400 L 690 07 aA 0.51%0 02 aA 0 52%0 02aA 221%0 10 aA 3 322%0. 02 D
23 APX CAT POD A PX Py50
APX s
(APX) A PX
H202 R , Py400
H20:2 , 25d 48. 2% ( 4)
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Table 4 Effect of pyrene stress on APX, CAT and POD ac
tivities in spinach seedling leaves
APX CAT POD
HmolAsA s g~ 1(FW) U* mg- 1(FW) U* mg-'(FW)
Py0 3 23%0 39¢B 022%0 01dD 0 53%0 04 bB
Py50 3510 27 beB 032%10 02¢BC 0 %0 02 bB
Py100 3 98%+0 04 bAB 02410 00dCD 0 560 02 bB
Py200 4 12%0.04 abAB 0 39£0 04bAB 0 80£0 03 aA
Py400 4 810 21 aA 04710 02aA 0 87%0 02 aA
2 4 MDA SS AsA
(MDA)
(59)
5 MDA
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, Py400
SS , 32 2%
(AsA) .
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AsA
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Table 5

MDA SS AsA

Effect of pyrene stress on MDA, SS and AsA comr

tents in spinach seedling leaves

MDA
nmol* g~ '(FW)

Py0 13 6320. 08 aA
Py50 14 2532, 76 aA
Py100 19 783 54 bA
Py200 14 35%1. 58 aA
Py400 21. 044 72 bA
3 3 ®
2
d
2
2
. -1
mg* kg )
[10]
2
2
2
2
2
2
2
2
2
2
25d
b a+ b
2
1)
2
d

SS AsA
Umol* ¢~ '(FW) mg* 100g™ (FW)
76 22£3 83 «CD 57 85%0 16 dC
69 43£4 73 D 62 660 08 cC
91. 10£2 05 bAB 100 060 25 aA
86 88+0 09 hbBC 87 16%2 13 bB

101 16X0 41 aA 87 02X 1 94 bB

50 mg* kg™ ', 25

B

(200 mg * kg™ ' 400

a
10d

sl 10d
, (ol 10



2 oA M@t RAER ot R ot R Ao bt ANEE LAY R o 161
£l [4] , , ,
[M]. : . 2005.
’ ’ [5] WILD E, DENT J, THOMAS G O, et al. Direct observation
’ ’ of organic contaminant uptake, storage, and metabolish within
plant roots [J]. Environ Sei Technol, 2005, 39: 3695 -
s 3702.
, L6] L :
[J]. , 2009, 28 (3):
2 2
[13] 460- 465.
[7] , , .- ()
[J]. , 2002, 28 (5):
s s 520- 524.
, 8 L .
(APX CAT POD) , 2007, 18 (7): 1528- 1533.
2
7 [9] , ) ,
AsA vl
[12] [10] [ 1.
, 2005, 44 (4), 579- 582.
[ 10] ) . [J].
, 2006 (4): 20- 23.
[11] 8 8 ,
[1] WILSON S C, JONES K C. Bioremediation of soil contamina- L1 . 2008, 44 (4):
ted with polycyclic aromatic hydrocarbons: A review [J]. Emr 643~ 646.
vironmental pollution, 1993, 81: 229- 249, [12] : [D].
[2] , 2007.
[11. , 2004, 23 (3): 341- 34. [13] : [M]. : > 2004
[3] , , , | 14] s [M]. 2
. , 2006, 15 (3): 361 » 2006.
- 365. ( A GdE: X3 K)



