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Effects of Lead Stress on Growth and Physiological Metabolism and Accumu-

lation Characteristics of Lonicera Japonica

MAO Xuefei, HE Jinjiao, HAN Zhongkang, WU Fengfeng

( School of Life Science and Technology, Xinxiang University, Xinxiang 453000, China)

Abstract: The aim of this study was to investigate the effects of different concentrations of lead (Pb) stress on the
growth, physiology and accumulation characteristics of Lonicera japonica, the effects of different concentrations of
lead (0 mg/kg, 400 mg/kg, 600 mg/kg, 800 mg/kg, 1 000 mg/kg) on the growth, physiological metabolism and absorp-
tion and accumulation of Lonicera japonica were studied by pot culture. The plant height increment, yield per plant,
osmotic regulators and antioxidant enzyme activities were measured. The membership function method was used to
evaluate its lead resistance comprehensively. The results showed that the accumulation of lead in Lonicera japonica
was mainly in the root, and the accumulation capacity was root > leaf > flower. Subordinate function analysis showed
that Lonicera japonica had moderate tolerance to lead stress. The growth of Lonicera japonica was not significantly af-
fected by low concentration of lead. When the concentration of lead was more than 800 mg/kg, plant height incre-
ment and biomass decreased significantly compared with the control (P< 0.05); when the concentration of lead was
1 000 mg/kg, the yield of Lonicera japonica decreased by 54.90% compared with the control, reaching the maximum
value. The content of chlorophyll in Lonicera japonica leaves decreased with the increase of lead concentration,
but the content of free proline, soluble sugar and soluble protein increased, especially at high concentration (> 800
mg/kg); the activity of MDA and antioxidant enzymes in Lonicera japonica leaves increased under lead stress, and
there was no significant difference between the content of MDA and the control when the concentration of lead was
600 mg/kg. The activity of POD and CAT increased by 41.65% and 78.92% and 45.60% respectively when the con-
centration of Pb was 1 000 mg/kg.
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BE AR B3 A0 [ 4 B PR 2014 AFE R AR ST o, K
[ - b R R AL AR RN 16.1%, Horb # T
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Pb(mg/kg) i " &
CK 8.50+1.36¢ 2.65+0.21d 0.38+0.04¢
400 15.33+2.43bc 8.45+0.11cd 1.55+0.06¢
600 23.8+5.82b 10.70£0.13¢ 2.04+0.09¢
800 40.3+7.76a 25.30+2.12b 5.75+0.27h
1000 53.9+1.96a 36.50+3.45a 10.22+1.67a

TE R P R — AN R 3 A, R 18 P<0.05 K225 3% . K
R 5 U e bR 22, T 1A

W M 1 000 mg/kg B, 48K a (b BEIR &K, 4
Sk 5 39.63% . 75.21% ; W4 F b 7 1 1 B 2 K
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Z AR SRR W B 2 S, U IR A 3R
2 R 1A B R A — A S DU 18 S5 S
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CK 1.64+0.01a  1.17+0.07a 2.81+0.16a
400 1.09+0.13b  0.34+0.03b 1.43+0.16b
600 1.20+0.08b  0.37+0.04b 1.57+0.13b
800 1.01+0.02b  0.29+0.01b 1.30+0.00b
1000 0.99+0.05b  0.29+0.05b 1.28+0.10b
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FEAE 32 BR300 )5 ok R v e S I R L AT
BT B P B AL B 2
A T IS BEAR A B B, TEH IR EE 2600 mg/kg
B U 2 I R % i 0 R (P<<0.05) , Bk
TE 800 mg/kg I}, S X HE Y 4.4 4% | 35 3 f i, Bl
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Wi 5 0 A B G R ) 86 T AT 3 v, 45 A B4 2 )
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mg/g
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CK 0.15+0.03d 57.86+9.9h 1.81+0.24d
400 0.21+0.05¢d 77.8+1.12a 4.38+0.00c
600 0.31+0.00bc 74.78+0.71a 5.55+0.02b
800 0.66+0.03a 69.32+0.48ab 7.64+0.22a
1000 0.33+0.01b 67.64+0.6ab 1.03+0.41d
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B 75 M 04 % vm

) AE T 4w B3 B, S B0E R R R
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Jig BT SR AR 48 B L T 8 (MDA) i 2 /D3R T 4
it JE5 i o 4Rk R RE 0RO XoF 3 5% 4% 1 T N 1)
550 3 P, Bl A 4 0 Wk BE (3 0, 4 AR AR
J TN U A 3 2 (05 HEORE e v A B
255, MV N 1 000 me/kg I, T U A R
S T X IR (P<0.05) , i B 4 5 48 X 4% A0 T 1
Ao . Y P &5 S I A (ROS) AL 2 A
YR N BB 4E AL B (SOD . POD | CAT) BE % A 251
B aod o 09 6 PR R H R 3 SRR AR W BE R AR
Bl %5 Phb A B FE Y T, AR AR R SOD i P
BETHE RS X 5B ES AT S5 R A
. 24 Ph Ab Bk Bl 600 mgrkg B}, SOD 7 P ik
Fl e K, L X R B T 41.65%; 2 55 B F (P<
0.05) ; B & Pb &b RV B A 35, SOD 1% M4 Jr B
15, 24 4b BEYE BE 5 1 000 me/kg 5, SOD i 1 5 % iR
T 255 . POD  CAT 1% Bl Ph &b H vk i 1Y
80 o, 24 Ph A HEK B A 1000 me/kg B
POD . CAT i % 35 21| e K AE, 430 He X f 4 17
78.92% .45.60% , 2% 5+ . (P<0.05) .
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