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XUE Yan-feng''>* ,FENG Hui-fang'**,SHI Zhi-qi'*"* ,LIU Hai-qin’,
YAN Shao-hua’ ,ZHENG Jian-chu’
(1. Institute of Food Quality and Safety,Jiangsu Academy of Agriculture Sciences,Nanjing 210014 ,China;
2. Key Lab of Food Quality and Safety of Jiangsu Province-State Key Laboratory Breeding Base,
Nanjing 210014, China;3. Key Lab of Agro-Food Safety and Quality , Ministry of Agriculture,Nanjing 210014,
China ;4. College of Life Science,Nanjing Normal University,Nanjing 210097 ,China;5. Institute of Agricultural

Resources and Environment, Jiangsu Academy of Agricultural Sciences,Nanjing 210014, China)

Abstract; The seeds of Chinese cabbage were soaked by the various concentrations of N-phenyl-2-naphthyl-
amine. The effects of N-phenyl-2-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-phenyl-2-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-phenyl-2-naphthylamine concentration, but there were no
difference compared to the control. When the N-phenyl-2-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-phenyl-2-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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Tab.1

Effects of different N-phenyl-2-naphthylamine concentration on the germination of Chinese cabbage seeds

N-KE-2-ZFEMWE/(mg/L)

LR %
N-phenyl-2-naphthylamine BRER%

RER/ % REHBE &R

Germinating viability Germination percentage Germination index Vigor index

concentration

CK 85.33+1.15a 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+1.15a 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 WEREKHEW

MR 2 LB D EARRELRYRLHT,
XA AR R K BT B R A E, 78 0.25
mg/L AL BT, Bk Lo Xt RN 1. 9% B 5 XF B 2%
SR 7E 0.50 mg/L AL BF, B R bL X R 38

5.7% , 5% BEFBE 7 1.00 mg/L BT K&
HWHMHEKBEERE M HERABE; % 2.50
mg/L F1 5. 00 mg/L AL 38T, £k & 43 5] th X3 B8 B AIK
4.9%M9.4% , S5t BAHLERTE,

£2 TEAREN-FE2-FRLEBNBEREXKREMRHEMN

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

N-FE 2225 W BE/ (mg/ L)

(=74
N-phenyl-2-naphthylamine b /om

Shoot height

concentration

B /cm
Root length

ff i Bt /mg
Fresh weight

CK 3.21+0.05 b
0.25 3.27 +£0.05 ab
0.50 3.39+0.08 a
1.00 3.27+0.04 ab
2.50 3.05+£0.07 ¢
5.00 2.91+0.12d

7.80+0.22 a 23.09 £0.31 ab
7.99+£0.13 a 23.03 £0.81 ab
8.06 +0.07 a 23.78 £0.33 a
7.85+0.19 a 23.14 £0.27 ab
7.28+0.31 b 22.14+0.22 b
6.32+£0.20 ¢ 20.48 £0.55 ¢

MK TS, 76 0.25,0.50,1.00 mg/L 43T,
FRAC 4 B He AT HR 380 2. 4% ,3.3% F1 0. 6% , {55 %t
WAL EF AR E ;7 2.50 mg/L A1 5.00 mg/L
ARERTF AR 43 5 b HER 4> 6. 7% F119.0% , 5%
WA Y B E R, SRERM T BERESRE
HAL
2.3 WEXGAHRESRYMN

B3R 3 Al %, MR A BB & 1R R AL PR
JIE A 8 i S B O S K S B AR Y R, #E 0. 25
mg/LAbHETF MR ESEUXTEEMNL5%,HY
XSBERABE;TE0.50 mg/LALHT  HERGE
FEXtRE AN 5. 4% , 5 BERABF; 4 1. 00,
2.50,5.00 mg/L A BT, 43 K & & 5 5] Hb X BRI

A17.8% ,23.5% ,30.7% , 5 BHLKERBEE,
£3 FTEARENFE2-FELEXNBEHEHZE
ABEMHER a/bHER
Tab.3 Effects of different N-phenyl-2-naphthylamine
concentration on the chlorophyll content and ratio
of Chl a/Chl b in Chinese cabbage

N-2% 8-2-ZE e vk B (mg/L) RS ] M E a/b
N-phenyl-2-naphthylamine /(mg/g) Ratio Chl a
concentration Chlorophyll content /Chl b

CK 0.778 +0.027 b 2.329:+0.439 b
0.25 0.790 £0.024 b 2.327+0.447 b
0.50 0.820+£0.028 a 3.053 £0.249 a
1.00 0.640 +0.010 ¢ 2.839+0.170 b
2.50 0.595+0.010d 2.956+0.316 b
5.00 0.539+0.031d 2.818+0.341 b

MR E a MK b W IHLETF, AE3 0
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concentration on the ability of SOD(A) ,POD(B)
and CAT(C) of Chinese cabbage seedlings
POD 4 (& 1-B) L& # 5 SOD FE#: 1L
FaHARTE), POD {5 1 Bl & 1 R I AL 329K B 1 3%
5% IR L B B R R R B FE R R E

0.25 mg/L 43T ,POD jE¥E EXTHEM 1.02 £ ,H 5
it BEAE kb 2 5 AN (8.3 5 7 0. 50 mg/L 11 1.00 mg/L 4bFH
T ,POD {E 4 52X BRI 99.2% 01 97.0% , 5%+ FEAH
HEFARRE; MAEHKERT 1.00 mg/L i, HiH
ALK BE (3 /i POD 15 55 5 BEAR LL B E AR

CAT %44 (1 1-C) B 5 1 B B Ak B ok 52 01 3
Jn i 52 B o 8 A s M LT SOD, ZE{R W 0. 25
mg/L BT, CAT {EH: 53 MAH LA K, HS
XEMLZERA B FE H7E0.50 mg/L IKBEAHT,
CAT {& ¥ 5 FOMI LG . 3 4 hn, R XF BR Y 1. 25 155
7£ 1.00 mg/L f12.50 mg/L 4b 3T, CAT 7 ¥k 43 5 2
Xt HE [ 82.9% #1 87.3% , 53 MAHIL R WA BE 1
5.00 mg/L AbBET ,CAT 154 5% IEHI Lo B B HRAEE
2.5 HERXBREMTFHRSN £ KBHFIRN
B EEE LB S
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CATH)BL Y B EMK, ARE LB, RFH K
FIEBE IR R (B U (POD 1 CAT 71k
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Tab.4 Correlations analysis of seed germination parameters,

growth indexes and enzyme activity with chlorophyll content

E 214 VAE: R’ {§

Parameters Formula R? value
RHEH y= —446. 045> +690. 68x -178.81 0.841 6
Germinating viability
REFH/HE y= -698. 142> +1059. 55 ~305.78 0.861 9
Germination index
IR R y=-9335.95" +13867x -4369.3 0.879 4
Vigor index
WK y= -44.022x° +65.0332-15.876 0.9337
Root length
i y= —68.8632> +102.59x - 14.626 0.876 8
Fresh weight
POD y= -51.1742" +85.837x+9.1827 0.8837
CAT y=16.0222" +10.262x+1.158 6  0.886 0
3 W
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FRIBAL BT R 2 5 R0 K 28 38 Lo Xt B (HR 5 0
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