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Table 1. Some soil physical and chemical properties

Copoguas Jlaie Copogas Hlade
Properties Value Properties Value
T, . PR
(rop 33.20 M kg™ i JB A5 500
Sand (%) ) Phosphorous (mg.kg™) ’
s mgkg!) Cix LB eelsy
(-2 37.00 s BT XY
Sand (%) Potassium (mg.kg™)
1
G2 99,80 ‘ ML) Job et 3500
Clay (%) Calcium (meq.1™)
3l IS meq.]” -
, =% Clay Loam et )
Soil Texture Magnesium (meq.l™")
(20248 50 S o sl 073 meq.1™) Jolxe mro 508
FC (%) ’ Na (meq.l™) ’
(M)")gs” oS 0.97 e A S 1.19
OC (%
( / ) -\ .- - - a SAR - l * . . T
dS.m™) S xSl coloa e Ll 5.00 mg.kg™) "Lix LB ol 7 44
Ec (dS.m™) ’ Fe mg.kg™) ’
SL Sl mgkgh *wix L s
ot 8.00 Zn ke ’ 1.80
(cmolc.kg) 555 Jobs cud,ls mgkg") "Cir LB e 3.90
CEC (cmolc.kg) 11.10 Cu mgkg") L « ’
mg.kg™) "Cixr i oy 235
Pb amg.kg™") ’
CRIONCRS T 0.10 <flr1g~kg"> "ol LB pgradls 06
Total N (%) Cd mg.kg™)

* DTPA Extractable
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Table 2. Variance analysis results of measured parameters in two pinto-bean cultivars as affected by different soil

cadmium and lead concentrations.

531 039 s s . .
. . i Pgeod P P s sl
i S S . . . .
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O i el.’».o Shoot Root r’}.‘."”w Pt
e : dry dry Root Shoot Root
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Cadmium
S 3 0.96” 0.03" 7.2747 2600.376™  493.854" 5671.464”  0.002™  0.590"
Lead
) ”?‘”“‘U”’é"” 3 0.003™  0.002"  3.963"  10917.485"  8.534" 68360  0.005™  0.013"
Cultivar*Cadmium
@k ; ; ; ; ; ;
Cultivar*L ead 3 0.04 0.01 5.764 595.062™  22.841 489.624 0.001™  0.39
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Cadmium*Lead
| oreegedlEed, 0.01™  0.002" 378592 2115 83577 0.004*  0.007"
Cultivar*Cadmium* L ead
g 0.01 0.0005 1171.923 1.401 2.260 0.002 0.002
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Table 3. Comparison of cultivar effect mean on measured parameters
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G01437 1.75° 0.508* 4.41° 160.15° 16.667° 25.207* 0.061° 0.350°
o 1.98° 0.330° 5.45° 103.93° 14.518° 19.450° 0.039°  0.147°
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Means followed by the same letters in each column are not significantly different (P<0.05)
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Table 4. Comparison of cadmium levels effect mean on measured par ameters
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Cadmium Shoot dry Root dry Shoot Cd Root Cd Shoot Pb Root Pb
Treatments weoght weight uptake uptake uptake uptake CdTF PbTF
mg kg’ grpot”! ug pot™!
0 2.25% 0.38° 1.73¢ 1.96¢ 14.17° 19.70° 0.154° 0.213°
20 1.90° 0.42° 4.92° 102.50° 15.76° 22.94° 0.011° 0.241°
40 1.72¢ 0.43° 5.65° 174.08° 16.17° 23.83° 0.008° 0.266%
80 1.594 0.42° 7.42° 249.62° 16.26 22.82° 0.027° 0.274°
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Means followed by the same letters in each column are not significantly different (LSD)
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Fig. 1. Comparison of lead and cadmium concentration treatments on shoot cadmium uptake in G01437 and khomein
cultivars.
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Table 5. Comparison of lead levels effect mean on measured parameters
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Lead Shootdry Rootdry Shoot Cd  Root Cd Shoot Pb Root Pb
treatments weight weight uptake uptake uptake uptake CdTF PbTF
0 2.067° 0.456 5.659°  134.355®  8.935¢ 6.148¢ 0.042° 0.458"
50 1.956° 0.426° 4797°  120.589°  16.622°  13.913°  0.063° 0.286°
100 1.852° 0.431° 4950°  145.180° 18.911°  28.550°  0.054° 0.158°
200 1.597¢ 0.365° 4330°  128.050°° 17.903°  40.702°  0.040° 0.103¢
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Means followed by the same letters in each column are not significantly different (LSD)

JE el (n i (V7 Joo2) 09 (410 TR) (s 05,
9 poeesls p S5k )0 )5 (e jho Lo o psedlS
P S Tl yo paesls JUl jeSB o yieS
b S o pamedls clale (]38l L 0g poeslS 0,59l
35 Sy oy S paenslS Jasl 55516 o5 oo ¥+
B SB pSLS 5 ol 05 o A s

o andlS JUisl 53516
)$SB 2 peeedls g o8, ST Jgaz mls Gulul
oy kol Sl g jls a7 mlaw o paaesls Ll
GO1437 3, 090 jlocre poredls Jliml |56 5
A Comd Gidar (10FY)) pgedls Jlml ,eSB sl



YV b g polic cpl Gl Gl g e g paredlS 0,8 LU i1 Ses g 0ol & it

F Jgaz) S8l s logine sk 4 pgedls
poresls JUl jiSB 1 oy g 08, JuSeRy Guizred
a8y 90 o, (Y Jeaz) sdbiees o pme
JEl o5 (S e clale 18I L (aald sl e
AV Jgaz) S8l 2alS o)l (e jsb 4 ipgeslS
poeedls JUl jeiSL oy g poedlS «pd) (iSen

(V J992) 395 )l (Fms

S limen Ll il il oS pawesls Ui
(i (pl 6 amii b Billae (T Jguz) 09 valss oS
(Zhi-Xin et al., 2007) ;|| Kea 5 (85 oy 5o
s paeaols Sialil b alS pgeasls JUisl 55 55
GiSan ¥ gz gl Gulul pcaily rals 4 bl
3 398 0 (Gre paedls JU oS L pgneslS 5 3,
JEsl )5Sl (S ageasls clale (gl L o8, 5o 2

ouls (5 S 03l Sluoguas ) pgmodls g o) JiiSod p1 (koo Ao .F Jgur
Table 6. Comparison of interaction cultivar and cadmium mean on measured parameters
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Shoot Root

Cadmium dry dry Shoot Cd Root Cd  Shoot Pb  Root Pb

Treatments Cultivar weight weight uptake uptake uptake uptake CdTF PbTF
mg kg gr pot” pg pot”

0 G01437 2.12° 0.48° 1.66° 2.21° 14.41%  2127%  0.18° 0.33°
Khomein  237° 0.28° 1.80° 1.71¢ 13.94° 18.14° 0.12° 0.08°
20 G01437 1.77% 0.51° 4.40¢ 132.31°  17.34*  2433>  0.009°  035°
Khomein ~ 2.02° 0.349 5.43° 72704 14.17* 2155 0.01° 0.12°
40 G01437 1.62° 0.53° 5.20° 22631° 17.57° 2753 0.007° 0.36
Khomein  1.82¢ 0.34¢ 6.10° 121.86° 1477 20.13¢  0.009°  0.16°
80 G01437 1.49¢ 0.50° 6.37° 279.81°  17.34°  27.68°  0.04° 0.34°
Khomein  1.70° 0.35¢ 8.47° 219.45°  15.18° 17.96°  0.008°  0.20°
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Means followed by the same letters in each column are not significantly different (LSD)
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Table 6. Comparison of interaction cultivar and lead mean on measured parameters
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Shoot Root
Lead dry dry Shoot Cd  Root Cd  Shoot Pb  Root Pb
Treatments  Cultivar weight weight uptake uptake uptake uptake CdTF Pb TF
mg kg gr pot” ng pot”
0 G01437 2.00° 0.57a 5.00% 169.52°  10.81¢ 447°  0.041®° 074
Khomein  2.13° 0.34% 6.31° 99.19° 7.05° 7.82°  0.043®  0.17°
50 G01437 1.82¢ 0.52° 3.648 14487  17.41°  13.86°  0.083°  0.36°
Khomein  2.09° 0.32° 5.94° 96.31° 15.83°  13.95¢  0.044®  0.18°
100 G01437 1.75¢ 0.51° 4.73% 173.25*  20.72*  33.75°  0.070®  0.18°
Khomein  1.94° 0.359 5.16° 117.11°  17.10°  23.35¢  0.038®  0.13¢
200 G01437 1.43¢ 0.42° 427" 153.00*  17.71°  48.73*  0.050®  0.10¢
Khomein  1.57° 0.30° 439 103.10°  18.08®  32.67°  0.031°  0.09
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Means followed by the same letters in each column are not significantly different (LSD)
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Table 8. Comparison of interaction cultivar, lead and cadmium mean on measur ed parameters
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Pb Cd . Shootdry Rootdry ShootCd RootCd  ShootPb  Root Pb
Levels Levels Cultivar weight weight uptake uptake uptake uptake CdTF PbTF
- mgkg"' --- gr pot” g pot’ -
0 0 G01437 2,60  0.55°¢  1.99™ 310 8.6 229" 037" 0.791°
K homein 2.73¢ 0.33'm 2.09™ 1.89 483 9.89" 0.134° 0.059'
20 G01437  2.03b°*  0.58® 540" 140.98%®  11.15" 4.45% 0.011°  0.733%
Khomein 2.19° 0.35M 6.87% 66.08" 6.87' 8.72° 0.016°  0.127%"K
40 G01437  1.8fM 059" 56s™ 22139%  1234" 5179 0.008°  0.783°
Khomein ~ 1.89%® 30 6.87°¢  95.92fhi 7.95' 6.04¢ 0.011°  0.211%
80 GO1437 158" 056  697¢ 31260 1L1S" 597 0008  0.663"
Khomein — 1.7"™  038%  940° 23288 856 6.62™  0.009° 0293
50 0 G01437 2.13% 0.51°%¢ 127" 1.92 16.01%  11.73™  0.159° 0.327¢
Khomein 2.58° 0.31™ 1.97™ 1.70 16.26° 1594  0.145*  0.1262K
20 G01437 1.85%%eh 500 327 131.08%  17.41°¢f  13.04™  0.007°  0.376%
Khomein 2.11% 0.32!™ 6.34%" 946" 15285 13.62X™  0.014°  0.171%"M
40 G01437 Lhikm g sqbed 486" 228.69%  19.98%%f 15138 0.006°  0.357%
K homein 1.9%f  034Km g3 11796 1570  13.88X™  0.010°  0.307%"
80 G01437 1.6Kmn 0.53° 5.15%F  217.79%  19.24%* 15564 0.160° 0.412°
Khomein .70k ¢ 3qim 8.84°  196.12°®  16.06®  12.38™  0.008°  0.233°F
100 0 G01437 2.06°¢  0.49° 1.86™ 176 17.57°%f 27618 0255* 0.151%0K
Khomein 2.20° 0.24" 1.60™ 1.4 16.78%%  19.541 0.126°  0.094M
20 G01437 177K 51¢d 4.79" 134.5% 2185 30.60° 0.010°  0.205%"
Khomein ~ 2.03%% (.37 4819 8227 17410 26 89" 0.011°  0.119¢MM
40 G01437 1.65M™  0.53cde  5.44%  23433% 22207 36.56° 0.007°  0.196""
Khomein ~ 1.83f (38" 5.93°%  13503°% 17,05 2367 0.009° .15kl
80 G01437 1.54™ 0.52°¢ 6.82°¢  32242%  21.15®  40.22¢ 0.007°  0.177%
Khomein [ 728hikim 039 831°  249.72% 17.15%¢f 2329 0.008°  0.168""k
200 0 G01437 1.710K 0-39hij 1.54™" 2.08 15448 43.44°  0.176  0.0819
Khomein 1.96°%t 0.23" 1.52mn 1.81 17.87°%0 27188 0.101>*  0.078%
20 G01437 1.45™ 0.43" 4.15%  122.68%"  18.94%  4923° 0.010°  0.114"K
Khomein  1.76%hK  32!m 374 72,978 17.14%%C%  37.00° 0.009°  0.086'
40 G01437 1.35% 0.46' 4.85" 22083  18.6™¢ 53.27° 0.007°  0.1198"K
Khomein  1.667™ (345 498" 138520 18.38°%  36.93° 0.007°  0.103%
80 G01437 1.23° 0.41%" 6.52%  266.42° 17.81°%"  48.98° 0.008°  0.123%hikl
Khomein  1.634m 31 7.35¢ 199.09  18.94% 2956  0.007° 0.12280K
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Means followed by the same letters in each column are not significantly different (LSD)
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