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Effects of exogenous lead on the growth and lead accumulation characteristics of roadside
dominant herbaceous plants in Shanxi Province. BAI Yan-zhen, XIE Ying-he ( College of
Resources and Environmental Sciences, Shanxi Agricultural University, Taigu 030801, Shanxi,

China). -Chin. J. Appl. Ecol. ,2011,22(8) . 1987-1992.

Abstract: A greenhouse pot experiment was conducted to study the effects of different concentration
(0, 500, 1000, 1500 mg - kg™') lead (Pb) on the growth and Pb absorption and accumulation of
14 roadside dominant herbaceous plants in Shanxi Province. With increasing Pb concentration in the
pot, Amaranthus retroflexus and Sorghum bicolorxS. sudanese appeared obviously toxic symptoms,
while the other 12 test plants had higher Pb tolerance, with no significant decrease in their plant
height and biomass, compared with control. Chenopodium album and Psathyrostachys juncea had the
lowest Pb content (averaged 12.70 and 11.33 mg Pb - kg™, respectively) in their aboveground
part and the lowest Pb ratio (0. 12 and 0. 10, respectively) of aboveground part / root, being the
potential low Pb-accumulation plants and able to be used for the vegetation restoration of Ph-polluted
soil. Red leaf A. tricolor and green leaf A. tricolor in treatment 1500 mg Pb - kg™ had the highest
Pb accumulation (53.37 and 45.29 mg Pb per 100 plants, respectively) in their aboveground
parts, being able to be chosen as the pioneer plants for the remediation of Pb-polluted soil.

Key words: Pb; roadside; herbaceous plant; accumulation.
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Table 1 Name, type and acquired way of 14 herbaceous plants

By b & FAl T
Species Family Type Acquired way
B85 Dactylis glomerata (YM) ARAE} Poaceae ZAEA T Perennial forage 3% Purchase
FEJBEL Chloris virgata (HW) KAB} Poaceae —4EAH: % Annual weed F4E Collection
#E Chenopodium album (LI) #ZF} Chenopodiaceae —AEHE AR Annual weed K4 Collection
Hi & T Psathyrostachys juncea (XM) ARAEL Poaceae LA H LR Perennial forage W4E Purchase
4E55 Aster tataricus (ZY) 3R} Asteraceae ZAEHEZ4 T Perennial weed K4E Collection

JUAE B Amaranthus retroflexus (FZ)

ZRIBE Amaranthus tricolor of ¢ green leaf” (LY )

L1 M- B Amaranthus tricolor of “ red leaf” (HY)

&H Xanthium sibiricum (CE)

T B ¥ Setaria viridis (GW)

Y25 B Bidens pilosa ( GZ)

EALETE Medicago sativa (ZH)

g T K-1 2438 TR Rumex patientiaxR. tianschanicus
cv. Rumex K-1 (SM)

B FFEE Sorghum bicolorxS. sudanense (GD)

TR Amaranthaceae
AR Amaranthaceae
Ui A} Amaranthaceae
2Bl Asteraceae
ARAE} Poaceae
Bl Asteraceae
HF} Leguminosae

P} Polygonaceae

ARAE} Poaceae

F4E Collection
I 3K Purchase
33 Purchase
SKAE Collection
KAE Collection
K AE Collection
I3 Purchase
43K Purchase

— AR EL Annual weed
— A Annual forage
— A Annual forage
— A4 ZREE Annual weed
— A ZREE Annual weed
— A ZREL Annual weed
ZAEA T Perennial forage
ZAEA R Perennial forage

—AEAHRE Annual forage 3% Purchase
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Table 2 Height and biomass of 14 herbaceous plants in the different Pb treatments

i H Wy Fh kb 3 Treatment (mg + kg™')
Item Species CK 500 1000 1500
PR 55 YM 31.5%1.5a 30.5+2.9a 32.3+1.6a 32.5+1.9a
Plant height R HW 23.5+1. 6a 24.543. 4a 23.7+2.7a 25.5+1.7a
(cm) # Ll 23.5+0.7b 28.4%1.2a 28.4%2. 4a 30.0£2. 4a
T XM 19.3%1. 1a 20.0+3. 4a 20.5+2.2a 18.5+2. 0a
-3 WA 31.942. 5a 35.0+2.9a 33.6+3. 8a 34.3+2. la
S FZ 29.2+1.8a 25.1+2.9a 18.4+2.8b 13.8+1. 6¢
ST LY 26.5+1.6b 36.8+1.9a 37.4%3. 4a 34.0+0. 5a
2L HY 23.5+1.4b 31.5+1.4a 33.0+2. 6a 26.1+1.4b
HH CE 31.1%1.8a 30. 7+5.2a 29.7+4.9a 28.7+1.6a
MRBE CW 65.4+3.9a 69.2+4. 6a 69.3+5. 5a 64.3+5. 0a
WAHEE GZ 41.0+2. 8a 41.0%2. 3a 43.9+3. 6a 42.5+2.9a
LA E R ZH 16.7+1. 4a 17. 122.9a 16. 1£2. 0a 15.422. 0a
vl K-1 2258 SM 26.5+3. 5a 26.5+2. 8a 27.0+2.9a 28.3+2. la
EFHE GD 31.5+0.9a 30. 5+0. 8a 30.5+1. 5a 2.01+0. 4b
7N 5% YM 2.07+0. 12a 2.23%0.17a 2.13+0. 10a 2.01+0. 09a
Biomass JE R HW 0.81=0. 16a 0.9620. 13a 0.9420. 11a 0. 67+0. 02a
(g) LI 2.330. 03b 2.56+0. 11a 2.39+0. 10a 2.3510. 14a
B XM 1. 15+0. 09a 1. 51+0. 09a 1.12£0. 03a 0.990. 03a
55 7Y 2.07+0. 04a 2.320.20a 1.95+0. 08a 2.01+0. 18a
R FZ 2.55+0. 24a 2.45+0. 08a 1. 96+0. 09b 1.48+0.05¢
SEUE LY 5.17+0.33b 6.61£0.55a 6.89=0.29a 6.22+0.30a
ZI T HY 5.16+0. 11b 6. 04£0. 35a 5.47+0. 08ab 4.27+0. 04b
TH CE 1.23+0. 06a 1.30=0. 16a 1.37+0.23a 1.20=0. 16a
R CW 0.77+0. 03a 0.77+0. 10a 0.8320. 05a 0.7320. 10a
BEE GZ 1. 21£0. 06a 1.510. 18a 1.80+0. 27a 1.32+0. 14a
EWHE R ZH 1.57+0. 23a 2.830. 24a 2. 47+0. 24a 2.100. 09a
ATl K-1 2458 R SM 3.75+0. 08b 4.79+0. 13a 4.03+0.03a 3.82+0. 10a
=P GD 0.76=0. 03a 1.0820. 03ab 0. 87+0. 04b 0. 63£0. 02¢

[RIAT AN /NG Fh: R R AL PR IR 22 57 .2 ( P<0. 05) Different small letters in the same row indicated significant difference among different treatments at

0. 05 level. F[d The same below.
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Table 3 Pb content of the 14 herbaceous plants

i H Y ik B Treatment (mg « kg™')
ltem Species CK 500 1000 1500
iy 3 5 E YM 8.49x1.02d 28.09=+2. 64c¢ 50. 46+6. 85b 73.61+8. 64a
Aboveground EREE HW 4.81+1.85d 27.12+3. 15¢ 39. 67+3. 16b 57.64+5.25a
# LI 2.38+0. 19¢ 13. 4220. 88b 15.342. 03ab 19. 64+4. 36a
B E XM 2.25+0. 28¢ 3.85+0. 79¢ 11.79+2.21b 27.44%3. 48a
YA 8.25+0. 76d 23.75+1.87¢ 50. 14+5. 26b 72.99+6.31a
AT FZ 7.74+2.98d 43.24+0.92¢ 95.75+4.93b 304.92+21. 45a
2t LY 17. 48+4.71d 130. 00+9. 84¢ 246. 46+27. 88b 485.25+35. 63a
LT HY 20.52+2. 74d 200. 11£21. 67¢ 413.99+35. 60b 781. 00£33. 92a
EH CE 12.46+2.17d 90. 50+7. 43¢ 190. 97+43. 44b 398.95+17.23a
MBH GW 11. 87+2. 40¢ 40.19+8. 15b 46.95+6. 73b 90. 49+8. 66a
REFR GZ 11.32+1.11d 160. 46+9. 42¢ 300. 12+24. 46h 516.39+9. 86a
LA E S ZH 16. 88+2.71d 80. 34+6. 23¢ 282.52+52. 50b 480. 17+14. 58a
T K-1 2438 R SM 12.90+3. 06d 98.21+5.37¢ 178.73£21. 62b 206.77+11. 62a
FFFE GD 11.64+1.53d 162.25+16. 55¢ 260. 17£29. 95b 608. 42+38. 48a
F-3418 Mean 10. 64+5. 45 78. 68+63. 49 155.93+128.93 301. 69+245. 20
A5 1 Range 2.25 ~20.52 3. 85 ~200. 11 11.79 ~413.99 27.44 ~781.00
CV (%) 51 81 83 81
W& 5% YM 21.99+1.75d 92.20=+7. 26¢ 176. 82+33. 86b 982. 46+82. 15a
Root JERBH HW 8.59+1.06¢ 51.77£10. 18b 117. 18+24. 66a 119.79+15. 62a
LI 14.85+1.21d 100. 59+8. 78¢ 155.38+7. 41b 193. 53+38. 32a
AR XM 18.00+2. 48d 38.77+1.52¢ 135.00+12. 04b 284. 05+20. 74a
VWA 19. 37+2. 69d 104.22£16. 93¢ 165. 00+26. 99b 275. 82+14. 80a
A FZ 17.16+1.74d 94.50+7. 41¢ 196.28+20. 11b 585.98+27.51a
LRI LY 44.97+2. 86d 308. 83+13. 16¢ 438.96+33. 26b 880. 69+58. 38a
20 HY 32.49+3.18d 383.49+21. 44c¢ 763.97+36.29b 1207. 47+54. 00a
“H CE 32.50+4. 45d 294. 46 +31. 06¢ 550. 99+45. 14b 1434. 48+168. 92a
MR GW 27.50+2. 30c 136.99+35. 03b 131. 00£16. 63b 188. 50+21. 42a
REFR GZ 38.52+3.18d 250. 87+37. 44¢ 446.39+22. 30b 858. 00+78. 55a
AR E f ZH 25.23+0. 89d 180. 44 +11. 40¢ 533.02+26. 88b 1104. 14+206. 03a
G K-1 2458 R SM 24.35+1.99d 144. 16+12. 65¢ 270. 43+21. 83b 440. 69249. 47a
FTE GD 21.23+3.49d 287. 11+21. 96¢ 513. 82+39. 28b 904. 36+68. 90a
SEH44E Mean 24.77+9.76 176. 31£108. 84 328. 16+208. 12 675.71+431. 38
A5 1 Range 8.59 ~44.97 38.77 ~383. 49 117. 18 ~563.97 119.79 ~1434. 48
CV (%) 39 62 63 64
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Fig.1 S/R and Pb translocation of 14 herbaceous plants in the different treatments.
CK: X}H18 Control; I; 500 mg - kg™ ; II; 1000 mg - kg™ ; I; 1500 mg - ke™'. HHEA L 100 #31 Pb translocation was calculated with 100 plants.
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