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Effects of Pb deposited from the atmosphere on the growth and Pb accumulation characteristics of eggplant
seedlings

ZHANG Dageng, LI Jie, YAO Zhongli

(College of Land and Environment, Shenyang Agricultural University, Shenyang 100866, China)

Abstract: This study aimed to investigate the effects of Pb deposited from the atmosphere on the growth and Pb accumulation
characteristics of eggplant (Solanum melongena L.) seedlings. A potted planting simulation test was carried out using eggplant as the test
crop. The effects of precipitated Pb on seedling growth and its accumulation and migration characteristics within the eggplant were studied
by adding PbS, PbSO., and PbO, solution to the surface of the leaf and soil. The results showed that both leaf and soil surface settling Pb
stress could increase the Pb content of eggplant seedlings. The migration rate of Pb from the leaf to the seedling was PbS (87.01% ) >PbSO,
(50.78%)>Pb0,(50.44%). The migration rate of Pb from leaf to stem was lower than 2%. Pb primarily accumulated in the eggplant leaves.
PbO; settling on leaves decreased the stomatal conductance and dry mass of the eggplant seedlings, but PbS and PbSO. did not significantly
affect their growth (P<0.05). The migration rate of Pb deposition from the soil surface to the eggplant seedlings was lower than 1%, which
had no significant effect on their growth. Under atmospheric Pb deposition stress, small particle Pb was more likely to enter the plant from
the leaf surface, and ionic Pb was more likely to migrate into the plant body. Leaf Pb deposition contributed more to Pb accumulation in the
eggplant than soil surface Pb deposition.
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Figure 1 SEM images of different Pb compounds(x10 000 times )
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&1 METE P XA FIREMNFREMNFM(g)
Table 1 Effects of deposited Pb on dry weight of eggplant(g)

Kb PH Treatment %%gOrgan %ZfDayZ %63&])21}/6 %II%Day 11 %IS%Day 15 %ZIfDay 21
CK it Leaf 0.60+0.08a 0.87+0.11a 1.50+0.20a 1.85+0.21a 1.91£0.23a
Z£ Stem 0.23+0.03b 0.32+0.04b 0.71+0.09b 1.10+0.17b 1.08+0.13b
2 Root 0.13+0.02be 0.14+0.02¢ 0.24+0.04¢ 0.32+0.03d 0.34+0.03d
PbS It Leaf 0.47+0.05a 0.76+0.11a 1.10+0.15ab 1.61+0.20a 2.04£0.25a
Z£ Stem 0.11+0.02b 0.24+0.03b 0.73+0.11b 0.98+0.14b 1.12+0.16b
Hi Root 0.09+0.01b 0.11+0.01c 0.17+0.02¢ 0.29+0.05d 0.33+0.03d
PbO, I Leaf 0.20+0.03b 0.44+0.05ab 0.72+0.08b 1.35+0.17ab 1.71+0.21ab
25 Stem 0.10+0.01b 0.22+0.04b 0.31+0.05¢ 0.67+0.08¢ 0.75+0.11c
i Root 0.06+0.01b 0.10+0.01¢ 0.15+0.01c 0.18+0.02d 0.23+0.02d
PbSO. i Leaf 0.46+0.05a 0.51+0.07ab 0.89+0.13b 1.08+0.13b 1.83+0.23ab
25 Stem 0.13+0.02b 0.28+0.05b 0.33+0.05¢ 0.69+0.09¢ 1.35+0.12b
i Root 0.08+0.01b 0.09+0.01¢ 0.16+0.02¢ 0.28+0.04d 0.32+0.04d
T RPRGIARNG FRERRTE P<O.05 K26 57 B3
Note: Different lowercase letters in a column indicate significant differences among treatments at P<0.05.
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Figure 2 Effects of deposited Pb on photosynthetic characteristics of eggplant seedling leaves
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Figure 6 Accumulations of soil Pb deposition in eggplant
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