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ABSTRACT

This study was carried out to investigate the effects of Zn and Pb concentration on seed germination and
plant growth in water and soil culture, and the frequency of chlorosis in vegetation and the relationship bet-
ween plants and soil in the Sambo mine.

The inhibitions of germination were observed in 1000ppm of Zn, 10ppm of Pb and 5000ppm of Zn+-Pb, but
germination was more stimulated in 10ppm of Zn than control. The symptoms of chlorosis and abnormality
were occurred in plant leaves grown in the soils treated with more than 1000ppm of Pb. Reasons of chlorosis
were considered as an antagonistic effect of other metals towards uptake of iron by the plant in Zn treatment.

The contents of Zn and Pb in fruits were lower than those of leaves, and that was remarked in case of Pb.
With increasing rate of Zn and Pb treatment, chemical components of soils in pot culture were accompanied
by slight decrease in pH, total nitrogen and exchangeable K.

Chlorotic individuals of 10 species were shown in the areas of the Sambo mine. Chlorotic symptoms were
especially extensive and severe in Sophora angustifolia, Populus alba, Spiraea prumifolia, Amorpha fruticota,
Lespedeza bicolor and Salix dependens. Plants in the investigated areas grew in soils containing Zn of 311ppm

and Pb of 151ppm on an average, and accumulated Zn of 2084ppm and Pb of 49ppm.
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Fig. 1. Germination rate of barely in different

concentration of Zn and/or Pb.
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Table 1.

Inorganic components of bean leaf and fruit grown on soils treated with different Zn concen-

trations

(ppm) Plant N P K Ca Na Zn
Treatment part (%) (ppm) (%) (%) (%) (ppm)
500 L 4.93 142. 98 0. 65 2.45 0.32 149. 44
F 5. 60 189. 82 1.40 0. 36 0.2 98. 94
1000 L 4.20 197. 01 1.08 2.29 0.33 356. 04
F 4.88 170. 84 1.41 0.33 0. 30 114. 26
5000 L 3.25 112.71 0. 86 2.05 0. 40 1021. 46
F 4.09 156. 17 2.16 0.18 0.25 674. 16
10000 L 2.58 94. 38 0. 48 1.32 0.22 1264. 54
F 3.52 122. 03 0.91 0.09 0.17 834. 60

L: Leaf, F: Fruit
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Fig. 2. The growth of barley in different concen-

tration of Zn and/or Pb.
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Table 2. Inorganic components of bean leaf and fruit grown on soils treated with different Pb conce-

ntrations
(plg){an) Plant N P K Ca Na Pb
Treatment part (%) (ppm) (%) (%) (%) (ppm)
500 L 5.10 184. 02 1. 00 2.00 0.21 80. 37
F 5. 49 197.56 1.50 0. 34 0. 16 8. 60
1000 L 1.51 121.97 1.10 2.80 0. 26 160. 70
F 4.85 185. 67 1.42 0. 36 0.21 53.03
5000 L 18.20 114.51 1.25 2.50 0. 24 795. 00
F 19. 10 156. 49 1.78 0. 44 0. 20 226. 60
10000 L 14. 10 85. 01 1.18 2.20 0.29 1470. 60
F 18. 80 124. 11 7. 00 0.77 0. 40 367. 65
" L: Leaf, F: Fruit
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Table 3. Chemical analysis of soil in the pot culture of beans

Treatment L.O.I C N P K Ca Na
(ppm) pH (%) %) (%) (ppm) (ppm) (ppm) (ppm)
Zn 500 7. 25 4. 59 2. 65 0. 80 3.77 295 2700 270
1000 7.2 3. 96 2. 30 0. 42 8.73 270 3000 290
5000 6.9 4. 50 2. 61 0.39 3.06 185 2500 255
10000 6: 3 3. 83 2.22 0. 31 4.91 200 2100 240
Pb 500 7.45 4. 44 2.57 0.53 8.81 280 3600 230
1000 7.4 3.91 2.27 0. 50 1.94 250 3600 240
5000 7.3 5.05 2.93 0.43 1. 64 240 4250 260
10000 7.2 3.16 1.83 0. 43 0. 66 215 3600 255
Control 7.45 4.76 2.76 0.55 3.06 170 2700 270
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Table 3. A comparison of the incidence of chlorosis in four investigated sites, -~: chlorosis, —: normal

Sites

Species 1 I 0 v

Agrostis clavata var. nukabo Ohwi
Sophara angustifolis S. et Z.
Cocculus trilobus DC.

Lespedeza bicolor Turcz.

+ o+ o+
|
+
+

Quercus acutissima Carruth.
Salix dependens Nakai +

+ o+
I

Miscanthus sinensis Anderss +

Populus alba L. +

Spiraea prunifolia var. -
simplifiora Nakai

Amorpha frutzcosa L. -+ +

+ +

Table 4. The comparison of the amount of chlorophyll between the normal and chlorotic leaves of

plants in the area of zinc and lead mine

Chlorophyll a Chlorophyll b Chlorophyll Total chlo-
Species (pg/cm?) (pg/cm?) a/b rophyll
Cocculus trilobus DC. N 5. 35 5. 89 0.91 11. 24
C 2.04 3.07 1. 66 5. 11
Rhus japonicus L. N 10. 27 7.45 1.38 17.71
C 9. 68 6. 90 1. 40 16. 51
Populus alba L. N 9. 83 7.11 1.38 16. 93
C 3.04 3.76 0. 81 6. 80
Rhamnus davurica Pall. N 7.56 6.70 1.13 14.26
C 3.95 4.22 0. 94 8.16
Spiraea prunifolia var. N 14. 32 9. 06 1.58 23.37
simpliciflora Nakai C 4.53 3.7 1.21 8. 28
Lespedeza cyrtobotrya Miq. N 18.58 13.13 1.42 31.70
o} 4.76 3. 66 1. 30 8.41
Sophora angustifolia S. et Z. N 20. 67 12.65 1.63 33.31
C 4.05 2.95 1.37 7.01
Nolmal C Chlorosxs . a - : -
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Table 5. Zinc and lead contents of plant samples
in the investigated area
Pb Zn

Species (ppm) (ppm)
Populus alba L. N 5139.66 23. 10
C 6060.06 165. 20

Spiraea prunifolia var. N 1255.10 55.00
simpliciflora Nakai C 1410.86 36. 90
Sophora angustifolia S. N 712.30 8. 60
et Z. C 1196.10 21. 32
Lespedeza bicolor Turcz. N 135.99 8. 60
C 761. 86 26. 00

N: Normal, C: Chlorosis

Table 6. Chemical analysis of soil in the investigated area and control area
Components I I *o N R
Soil pH 5. 69 6. 76 7.40 6. 35 5. 80
Water content(%; 9. 88 4. 88 86. 19 2.56 17. 47
L.0.1.(%) 6. 84 6.45 8.69 7.32 4.86
Organic carbon(%) 3.97 3.74 5. 40 4.25 2.82
Total nitrogen{%) 0. 30 0.38 0. 43 0.38 0.45
Available P(ppm) 3.76 2.57 12.91 17. 40 3.39
Exchangeable K(ppm) 224.55 184.93 235.00 670. 00 125. 00
Exchangeable Ca(ppm) 1459. 09 1136. 00 2800. 00 2450. 00 1500. 00
Exchangeable Na(ppm) 217.55 215. 40 255. 00 640. 00 260. 00
Exchangeable Zn(ppm) 340. 01 55. 34 891. 66 182.95 54.07
Exchangeable Pb(ppm) 268. 80 20. 21 306. 10 23.10 9.33

*: Paddy field *¥: Cultivated land

**%: EHWA Univ.(Comparison area)
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