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Table 1- Analysis of variance for two of mung bean cultivars grown under Cu and Pb heavy metals

MS ©la yo £ 9oz
)
JUUE PR ””_ . el 5 39 Oyl 1
w3l Ay ¥ 039 . | 1u5! .
SOV S ahaydsb @lee elail Job VW odan
df R(\?\(/)etigﬁts h Shoot fresh  Root lentgh  Shoot lentgh Lipid Prolin
weight peroxidation
Cu 3 0.045** 0.22** 5.38** 275.3** 0.00020** 63.04**
Pb o 3 0.18** 0.122** 57.82** 115.7** 0.00011** 44 59**
Cultivar PR 1 0.031** 0.792** 32.08** 981.7** 0.000010n.s 21.68**
95 X o
3 0.0076n.s 0.011* 11.42** 58.71** 0.00002** 2.85**
Cux Cultivar
759 2y
3 0.0041n.s 0.0542** 4.72%* 58.01** 0.000009* 1.18*
PbxCultivar
o X o
9 0.010%*  0.027** 4.46% 3oges 00009029 g g
PbxCu
Error s 64 0.0037 0.0039 1.08 1.121 0.0000027 154
C.V (%) 17.90 27.53 25.37 27.30 8.27 16.26

%5 ) %1 Jleizl o )5 (5)ls pnicas i o * g%
*and ** : Significant at 5 and 1% probability levels

b w5)5°)°6w)¢u”<?ﬁﬁwé)5w}5)ﬂ_2 Jeu=
Table 2- Effect of copper and cultivars on some growth characteristics in two cultivars of mung

bean
W }13 . l.l .
) Cu lep il 5 03s oo ol i iy ¥ 09
Cultivar Concentration Shoot fresh weight Sh‘j&)ﬁeﬁngthd(f m)  Root Ié:gftﬁcm) Root fresh weight
(milg/kg soil) )] ©)]
0 0.9+0.0192 0.46 *+28 16.8+0.55 0.46+0.034 2
ey 150 0.77+0.034 ° 1.2°+24.75 16+0.41° 0.47+0.021°
Gohar 300 0.72+0.046 * 1.32 °+24.16 14.41+0.46 0.39+0.024 *
400 0.72+0.055 ¢ 1.43 %238 14.33+0.39 ™ 0.34+0.031 ¢
0 0.77+0.016 0.84%+26.25 14.92+0.81 ° 0.42+0.046 2
&b 150 0.66+0.014 ° 0.38 "+16.83 14.20+0.70 ° 0.38+0.031°
Sistan 300 0.54+0.023 ¢ 0.41 °+16.75 13.58+0.44 ¢ 0.37+0.018 ¢
400 0.53+0.024 ¢ 0.28 %+15.66 13.45+0.39 0.34+0.016 ¢
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Table 3- Effect of plumbum and cultivars on on some growth characteristics in two cultivars of mung

bean

Cultivar Cu Concentration stlgn plail 7 ol g plail Job wda )y Job s 7 038
(milg/kg soil) Shoot fresh weight (g)  Shoot length (cm)  Root length (cm)  Root fresh weight (g)

0 0.88+0.058 a 28.66:1.58a 16.3+0.56 a 0.49+0.021 a

25 200 0.82+0.016 b 26.75:0.33b 16:0.28 b 0.48+0.024 ab

Gohar 400 0.79+0.027 b 25.5+0.27 ¢ 15.08+0.28 ¢ 0.38+0.024 ¢

600 0.62+0.027 cd 20.16+0.33d 13.41+0.39d 0.31+0.024 ab

0 0.69+0.043 a 20.33+0.78 a 16.04+0.37 a 0.49+0.030 a

R 200 0.65+0.027 b 19+1.65 b 15.16:0.34 b 0.41+0.016 b

Sistan 400 0.60+0.030 ¢ 18.41x1.41 ¢ 134056 ¢ 0.34+0.017 ¢

600 0.55:0.032 d 17.75:1.44d 124032 cd 0.27+0.014 d

ilo 5 93 50 (s, Slao (B p gy g e Glesen 05 14 Jgu
Table 4- Effect of copper and lead on some growth characteristics in two cultivars of mung bean

lad ol 3 o3 lgp olusl aisy ¥ 0y
cucameniaion b Concenston gl GQRICIT el
weight (g) (cm) ©)]
0 0.871+0.039% 29541522 17.41+0.454° 0.618+0.013°
200 0.858+0.035 ® 26+0.619 ° 15.5+0.71 ™ 0.476+0.031
0 400 0.823:+0.035 #° 25.6+0.33 ¢ 13.3+1.3 °h 0.38+0.033 %M
600 0.795+0.036 > 25.1+0.258 12.6+0.55 9" 0.28+0.029 "
0 0.76+0.023 " 23+0.33¢ 17.08+0.2712 0.511+0.007 ©
150 200 0.71+0.056% 22.6+2.54° 16.03+0.42 ® 0.50+0.024 °
400 0.67+0.0579" 21.542.41f 14.16+0.60 % 0.38+0.033¢"0
600 0.63+0.056 9" 18.33+2.18' 13+0.93 o 0.32+0.031 ™o
0 0.741+0.049' 22.83+0.47 ® 15.83+0.214° 0.45+0.008"¢
200 200 0.68+0.030°™ 21.6+2.38° 15.75+0.401° 0.41+0.027 ©*
400 0.65+0.063°" 214202 223°%%0.14.5+ 0.36+0.028°
600 0.50+0.065%" 17.16+2.43* 428"0.12.5+ 0.31+0.024%"
0 0.72+0.062' 20.6+0.519" 15.3+0.307%" 0.40+0.019%"
200 0.65+0.022 20.33+2.69" 14.16+0.42" 0.39+0.032¢%
400 400 0.61+0.067 % 20+2.39' 13.8+060%" 0.32+0.029 "o
600 0.46+0.081 " 16+2.42% 12.26+0.42" 0.26+0.027 "
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Figure 1- Effect of copper and cultivar on proline content in two cultivars of mung bean
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Figure 2- Effect of lead and cultivar on proline content in two cultivars of mung bean
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Figure 3- Effect of the lead and copper on proline content in two cultivars of mung bean
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Figure 4- Effect of copper and cultivar on MDA content in two cultivars of mung bean
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Figure 5- Effect of lead and cultivar on MDA content in two cultivars of mung bean
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Characteristics, Proline Content and Lipid Peroxidation in Two
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Abstract

Heavy metal contaminations of agricultural fields, due to use of industrial waste water
and excessive application of phosphate fertilizers, has become a major problem. Biological
stability in soil for long-term, causes these metals accumulate in food chain and thus
potentially affect human health. To investigate the effects of copper and lead on growth
parameters, lipid per oxidation, peroline content in two cultivars of mung bean, a factorial
experiment was conducted in a completely randomized design. Copper used in three
concentrations (0,150, 300 and 400mg/kg) and Pb in four concentration (0, 200, 400,
600mg/kg). After four weeks, plants grown in-contaminated soil were collected and shoot
height, root length, fresh weight and dry weight of shoot and root; proline content and lipid
per oxidation in leaves were measured. The results showed that copper and lead had negative
and toxic effect on the mung bean growth features. Generally with increasing concentrations
of cu and Pb in soil, growth parameters were decreased. Between the two cultivars (Gohar and
Sistan), Sistan was affected more than Gohar. Proline content and lipid peroxidation in treated
mung bean were increased. Also Sistan cultivar showed more proline content and lipid per
oxidation than Gohar.

Key words: Copper, Heavy metals, Lead, Lipid per oxidation, Proline, Vigna radiate.
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