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Plant Growth and Lead Uptake of Leafy Vegetables Under Lead Stress
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Abstract; The contamination of leafy vegetables by Pb has been commonly reported in China. However, there were few experiments focused
on Pb concentration difference among leafy vegetables under the same planting conditions and the selection of low—Pb cultivars. Therefore, a
pot experiment was carried out to study the plant growth and Pb uptake of 21 kinds of leafy vegetables with the soil contaminated by Pb. The
results indicated that Pb decreased biomass of majority vegetables with a few exceptions for the tested vegetables. Pb contents in shoots and
roots increased significantly with the increasing of Pb in the soil, and Pb concentrations in roots were much higher than those in shoots. There
was significantly difference in Pb content in shoots among three families, which were in the order of Brassicaceae < Compositae < Umbellifer—
ae, but there was no significantly difference in roots between families. The vegetables were divided into four clusters based on Pb content and
biomass inhibition. Teqing—80—day flowering Chinese cabbage, Bilucutai flowering Chinese cabbage, Zhu mustard and Spinach were found in
high biomass and low—Pb concentration, then they should be the low—Pb leafy vegetables and suitable for moderately contaminated soils.
High—Pb leafy vegetables included Coriander, Huangxin celery, Baijianye amaranth and Liuye water spinach, and Huaya sweet-lettuce was a
biomass sensitive type.
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Table 1 The number and name of vegetables tested

FFs LD i R4
1 i) AN SE Brassica campestris ssp.chinensis var. communis Tsen et Lee +FHR
2 o3 By P
3 G ES
4 W 60 K3l Brassica campestris ssp.chinensis var. utilis Tsen et Lee
5 B 80 RIFFRL
6 HBHERD
7 HFHEBEEX Brassica juncea(L.)Czern. et Coss. var. juncea
8 IKZE NG TFSR Brassica juncea Linn. var. foliosa L. H. Bailey
9 (iE1=3
10 JoIH IR 2 Brassica alboglabra L. H. Bailey
11 FEFK Brassica oleracea Linn. var. capitata L.xBrassica campestris ssp.chinensis var. communis
12 ¥ Lactuca sativa Linn. var.ramosa Hort. HEl
13 TEEFEHER Sonchus lingiaus Shih
14 THE Chrysanthemum coronarium Linn.

15 MER Lactuca sativa Linn. var. angustata Irish ex Bremer

16 SB¥ Coriandrum sasivum Linn. DT
17 Py Apium graveolens Linn. var.dulce DC.

18 LR Apium graveolens Linn.

19 FIRM-HI3E Amaranshus albus Linn. iR
20 Il e Ipomoea aquatica Forsskal TEER:
21 WK Spinacia oleracea Linn. Pl
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Figure 1 Inhibition rate of vegetables shoot growth
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Table 2 The Pb consentrations in shoots and roots of vegetables(mg-kg™)
e B3 HFHR
TO T1 T2 TO T1 T2

1 0.02+0.02* k1 0.42+0.08 be 0.69+0.28 def 2.1x19b 5.9+5.2 bedef 12.7+0.76 be
2 0.01+£0.011 0.41+0.04 bed 0.53+0.08 efg 1.0£0.3 cd 10.8+43.0 a 12.2+0.9 be
3 0.06+0.03 ghij 0.21£0.10 fg 0.74+0.38 de 0.2+0.1 cd 3.4+0.8 fghi 12.3+£2.3 be
4 0.02+£0.011 0.46+0.07 be 0.71+0.41 def 3.6t14 a 9.0+4.0 a 14.9£1.2 be
5 0.12+£0.01 cd 0.13+0.01 ghi 0.29+0.05 gh 0.2+0.1 cd 4.3x1.1 defghi 9.1£1.6 be
6 0.09+0.01 efg 0.10+0.01 hi 0.23+0.05 h 0.1+0.0 d 1.840.4 i 6.0£0.9 ¢
7 0.02+0.01 k1 0.34+0.02 de 0.43+0.05 {gh 1.1xl.1 ¢ 5.3+0.4 cdefg 11.3+2.0 be
8 0.04+0.01 jkl 0.34+0.02 de 0.48+0.09 efgh 0.8+0.3 cd 7.5+0.6 be 12.4£1.7 be
9 0.07+0.01 fghi 0.10+0.02 i 0.11+£0.02 h 0.2+0.0 cd 3.1+0.1 ghi 6.5+1.1 ¢
10 0.05+0.02 hij 0.24+0.03 ef 0.47+0.14 efgh 0.2+0.1 cd 7.3£3.2 bede 10.2£7.0 a
11 0.07+0.02 ghi 0.24+0.05 ef 0.52+0.06 efg 0.1+0.0 d 5.5+0.6 cdefgh 7.2+8.4 be
12 0.10+£0.03 de 0.26+0.05 ef 0.54+0.10 efg 0.2+0.1 cd 7.7£3.2 bed 17.5£6.2 be
13 0.09+0.02 ef 0.36+0.08 cd 0.95+0.33 cd 0.2+0.1 cd 4.9+0.6 cdefgh 10.6+5.8 abe
14 0.08+0.01 efg 0.34+0.11 de 0.72+0.10 de 0.4+0.3 cd 5.5+1.3 cdefg 25.5+6.0 ab
15 0.13+0.01 ¢ 0.28+0.02 ef 0.59+0.11 ef 0.2+0.0 cd 4.0£0.3 efghi 10.2£1.7 be
16 0.12+£0.01 cd 0.70+0.12 a 1.03+0.05 be 0.4+0.1 cd 9.2+.36 ab 19.3+1.8 abe
17 0.06+0.00 ghij 0.21+0.07 fg 0.74+0.14 de 0.2+0.0 cd 5.9+0.7 cdefg 14.4+2.4 be
18 0.08+0.01 fgh 0.38+0.12 cd 1.27+0.19 ab 0.3+0.0 cd 4.8+0.5 cdefghi 13.6+1.7 be
19 0.05+0.01 ijk 0.69+0.14 a 1.11+0.13 ab 0.5+0.0 cd 7.7£09 b 16.7+5.5 be
20 0.17+0.02 b 0.50+0.07 b 1.39+£0.47 a 0.1£0.0 d 2.0+0.5 hi 4.6+0.8 ¢
21 0.20+0.01 a 0.19+0.02 fgh 0.59+0.07 ef 0.4+0.1 cd 6.2+3.1 bedefg 13.7£2.1 be

Mean 0.079 a 0.328 b 0.672 c 0.60 a 6.05b 14.46 ¢

C.V.% 61.8 51.6 499 50.8 44.4 49.1

Range 0.01~0.20 0.10~0.70 0.11~1.39 0.10~0.54 1.82~11.64 4.65~36.42

T FFVBER SRR SCF RN ARYE LSD 2257 B HIRTE P=0.05 KV LA BEE R * B PHEAREZRE(CUTHE).
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Figure 2 Correlation of Pb content between shoot and root under Pb treatment
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Table 3 Pb concentration comparison of shoot and root among different vegetable families(mg-kg™)

S il TR
TR (N=11) FHFH(N=4) AIBRHN=3) +FAERH(N=11) FHFH(N=4) IERHN=3)
TO 0.05+0.01b 0.10+0.01a 0.08+0.02ab 1.03+0.39a 0.25+0.05b 0.30+0.06b
T1 0.27+0.04a 0.31+0.02a 0.43+0.14a 5.68+0.98a 5.53+0.79a 6.63+1.32a
T2 0.49+0.06b 0.68+0.10ab 1.01+0.15a 10.82+1.00a 15.95+3.60a 15.77+1.78a
Mean 0.27+0.22¢ 0.37+0.28b 0.51+0.45a 5.84+0.91a 7.24+2.26a 7.57+2.33a
T : R — T8RS AR SCF R R A FRTSEAE P=0.05 KF LB EESR
R4 B3 LR SETG EMAKEMENHEEZSRESNER
Table 4 Cluster analysis based on Pb content and biomass of vegetables shoots
31 R i E i /mg-kg FW R RIRR /%
T1 T2 T1 T2
I 5.6.9.21 0.10~0.19(0.13) 0.11~0.59(0.31) 8%~21%(11%) -23%~36%(1%)
I 1.2.3.4.7.8.10.11,12,14.,15.17 0.21~0.46(0.31) 0.43~0.74(0.60) ~10%~47%(12% ) -2%~64%(32%)
m 16.18.19.20 0.38~0.70(0.57) 1.03~1.39(1.20) 9%~36%(21%) -9%~45%(19% )
v 13 0.36 0.95 -77% 81%

T A5 5 PR FOR R B3 S Rl K2R I

LRSS AT N EW AR . Aneta® /2 H
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B3R BB (7 10% )15 4 i 33845 I S8
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