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Genetic Phenomena for the Pb and Zn Tolerance in Plants

Yun, Jeoung-Ok and In-Sook Lee
Depariment of Biology, Ewha Womans University

ABSTRACT

Pb, Zn tolerance of Phaseolus multiflorus was investigated, based on the elongation of root and
stem, pollen germination and progeny quality in various Ph, Zn concentrations.

The result obtained by water culture showed that the growth of roots and stems of Phaseolus
multiflorus from Pb-Zn mine site is less inhivited than that of the control site.

The flower of Phaseolus multiflorus from which pollen was taken were grown without added Pb,
Zn and percent germination of pollen observed in a range of Pb, Zn concentrations, The percent
germination of pollen from Pb-Zn mine site was higher than the control site.

Phaseolus multiflorus collected at a Pb-Zn mine site and the control site were grown at different
Pb, Zn concentrations, its progeny was retreated with same concentrations of Pb, Zn, then
compared by plant vigor. The result was shown that the progeny from Pb-Zn mine site was more
vigorous than the control site,

Thus, Pb-Zn tolerance was able to expressed in both pollen and sporophytes.
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2 A3 Willing and Mascashenas(1984) &) B 310 23] &eldn} ol a2aju =, vie] 1
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A,

NExTE2E A7E FSA9Y Frte] 2 939 on ol X2 HuA HFEo] ZE ez
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Table 1. Tolerance indices for length at different Pb, Zn concentrations in Phaseolus multiflorus

Stem Root
Treatment (ppm)

Control Mine Control Mine

Pb 15 0.75 0.80 0.25 0.30
25 0.67 0.70 0.17 0.25

35 0.41 0.48 0.10 0.25

Zn 2.5 0.32 0.37 0.57 0.63
5.0 0.25 0.27 0.45 0.57

10.0 0.17 0.19 0.20 0.30

Table 2. Tolerance indices for dry weight at different Pb, Zn concentrations in Phaseolus multiflorus

Stem Root
Treatment (ppm)
Control Mine Control Mine

Pb 15 0.75 0.94 0.34 0.45
25 0.45 0.72 0.26 0.40

35 0.30 0.48 0.17 0.30

Zn 2.5 0.62 0.96 0.47 0.87
5.0 0.40 0.58 0.36 0.78

10.0 0.31 0.49 0.26 0.48
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e - ojcdofl ch#t 5HEe] i

T G A BLA3T L Folu oldez A slA ¥ Hoagland 8 wto.2 A uj
3 Zol M HES A F st ol ofd el wE i wol&-& v 3T

wel B Nl A, 3 tolgo) T A Gzt $9A o] (F=6.99, p<0.05) & Y+
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¥ Silene alba (Mill.) Kraus®] 3<$& 0914 el wol& g Holthzt 1L.ouMol oA A
ZbAsted 250 Mol M & BHE o) Hrol-go] A d) oA S At (Searcy and Mulcahy, 1985). &
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Fig. 1. The effect of increasing Pb concentration on percent germination of Phaseolus multiflorus
@ : control site M : mine site,
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Fig. 2. The effect of increasing Zn concentration on percent germination of Phaseolus muitifiorus
@ : control site, B : mine site,
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Table 3. ANOVA table for leaf number of progeny on Pb treatment in Phaseolus multiflorus

Anova table df SS MS Fs
Source of variation

A Parent treatment 2 31.14 15.57 8.65"

B Site 1 12.25 12.25 6.81*

C Progeny treatment 2 17.88 8.94 4.97*
AXxB Fi1x$S 2 17.12 8.56 4.76*
AxC FixP 2 15.12 7.56 4.20*
BxC SxP 4 35.28 8.82 4.90"

AxXBxC FixSxP 4 28.0 7.00 3.89*
Foom (1,24)=7.82 Fo.os (1,24)=4.25 Fo.os (2,24)=3.40

*P<0.05 *P<0.01

Table 4. ANOVA table for leaf number of progeny on Zn treatment in Phaseolus multiflorus

Anova table df SS MS Fs
Source of variation

A Parent treatment 2 26.16 13.08 6.23"
B Site 1 15.30 15.30 7.29*
C Progeny treatment 2 21.04 10.52 5.01*
AXB Fix$S 2 28.98 14.09 6.90"
AxC FixP 2 26.08 13.04 6.21*
BxC SxP 4 49.88 12.47 5.94*
AxXBxC FixSxP 4 41.88 10.47 4,99

Foos (1,24)=4.25 Foos (2,24)=3.40

*P<0.05
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