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Effects of N-phenyl2-naphthylamine on the Seed Germination and Characteristics
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Abstract: The seeds of Chinese cabbage were soaked by the various concentrations of N-phenyl2-naphthyl—
amine. The effects of N-phenyl2-naphthylamine on the seed germination the growth the chlorophyll content and the
change of antioxidant enzymes in Chinese cabbage were studied in this paper. The results showed that the germina—
tion energy and the germination percentage increased with the increase of N-phenyl2-naphthylamine concentration
whereas they did not have significant difference compared to the control. The change trends of the germination index
and the vigor index were the same with the germination energy and the germination percentage. The germination in—
dex and the vigor index increased under the lower N-phenyl2-naphthylamine concentration but there were no
difference compared to the control. When the N-phenyl2-naphthylamine concentration was less than 1. 00 mg/L the
shoot height increased with the increase of N-phenyl-2-naphthylamine concentration. Especially in the 0. 50 mg/L
treatment the shoot height was biggest and had significant difference compared to the control. The trend of the root

length change liked as the fresh weight. The root length and fresh weight indicated the trend of increase-decrease
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with the increase of N-phenyl2-naphthylamine concentration. Under the lower N-phenyl-2-naphthylamine concen—

tration the chlorophyll content and antioxidant enzymes activities markedly increased with the increase of N-phenyl—-

2-naphthylamine concentration. However the chlorophyll content and antioxidant enzymes activities markedly de—

creased compared with the control in the higher N-phenyl-2-naphthylamine concentration.
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7 2.50 mg/L 5.00 mg/L
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7 1.00 mg/L
1 N- 2-
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2.3% 1.0% 2.8%
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Tab.1 Effects of different N-phenyl-2-naphthylamine concentration on the germination of Chinese cabbage seeds

N- 2- /( mg/L)

/
N-phenyl2-naphthylamine %

Germinating viability

Germination percentage

1%

Germination index

Vigor index

concentration
CK 85.33x1.15 a 91.33£3.06 b 91.36 £2.83 a 712 £26 a
0.25 86.00 £2.00 a 93.33 £1.15 ab 93.48 £1.84 a 746 £ 15 a
0.50 91.33+1.15 a 96.67 £1.15 a 97.79 £3.60 a 767 £25 a
1.00 86.67 £2.31 a 94.67 £1.15 ab 93.88+1.98 a 756 £9.8 a
2.50 69.33£3.06 b 85.33«1.15 ¢ 71.32+4.77 b 518 £24 b
5.00 64.67 £5.03 b 84.67 £1.15 ¢ 63.53+3. 14 ¢ 401 +29 ¢
2.2 5.7% 7 1.00 mg/L
2 ; 2.50
N o 0.25 mg/L  5.00 mg/L
mg/L 1.9% 4.9% 9.4% o
©0.50 mg/L
2 N- 2-

Tab.2 Effects of different N-phenyl2-naphthylamine concentration on the growth and biomass in Chinese cabbage

N- 2- /( mg/L)

/e
N-phenyl2-naphthylamine om

Shoot height

/em
Root length

/mg

Fresh weight

concentration
CK 3.21 £0.05 b 7.80£0.22 a 23.09 +£0.31 ab
0.25 3.27 £0.05 ab 7.99 +£0.13 a 23.03 £0.81 ab
0.50 3.39+£0.08 a 8.06 £0.07 a 23.78 £0.33 a
1.00 3.27 £0.04 ab 7.85+0.19 a 23.14 +£0.27 ab
2.50 3.05+0.07 ¢ 7.28 +0.31 b 22.14+£0.22 b
5.00 2.91+0.12d 6.32+0.20 ¢ 20.48 +0.55 ¢
0.25 0.50 1.00 mg/L 17.8% 23.5% 30.7% o
2.4% 3.3% 0.6% 3 N-  2-
. 2.50 mg/L. 5.00 mg/L a/b
Tab.3 Effects of different N-phenyl-2-naphthylamine
6.7% 19.0% concentration on the chlorophyll content and ratio
o of Chl a/Chl b in Chinese cabbage
o N- 2- (mg/L) a/b
2.3 N-phenyl-2-naphthylamine /( mg/g) Ratio Chl a
: concentration Chlorophyll content /Chl b
3 CK 0.778 £0.027 b  2.329+0.439 b
. 0.25 0.25 0.790 £0.024 b 2.327 +0.447 b
. .820 +0.02 .053 £0.249 ¢
mg/L 1.5% 0.50 0.820+£0.028 a 3.053 £0.249 a
1.00 0.640 £0.010 ¢ 2.839+0.170 b
; 0.50 mg/L 2.50 0.595+0.010 d  2.956 +0.316 b
5.49% - 1.00 5.00 0.539£0.031 d  2.818 £0.341 b
2.50 5.00 mg/L a b 3
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selldo ittt 1 1.1 growth indexes and enzyme activity with chlorophyll content
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N-33-2- 3R BRI/ (ng/L) R
N-phenyl-2-naphthylamine Parameters Formula R? value
¥rc y = —446. 042> +690. 68x - 178.81 0.841 6
. 25r i Germinating viability
5? W o7 M y= —698. 145> +1059. 52 -305.78  0.861 9
<E O I O I Germination index
tS. T I O O O (N 3 B = y=-9335.92” +13867x -4369.3  0.879 4
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= I I I O O .
o T R R A A y= -44.022x" +65.033x-15.876  0.933 7
" N PR N PN N I N I N A Root length
¢ 025 050 L0 2.5 500 y= -68.863x" +102.59x - 14.626 0.876 8
N-SR -2 ZEHEIR T / (mg/1) Fresh weight
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POD y=-51.174x" +85.837x+9. 1827 0.883 7
1 N- 22— CAT y=16.0222" +10.262x +1. 158 6 0.886 0
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Fig.1 Effects of different N-phenyl2-naphthylamine
concentration on the ability of SOD(A) POD(B)
and CAT(C) of Chinese cabbage seedlings o
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