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INTRODUCTION

Cadmium (Cd) is an important toxic heavy metal and the warning of health risks from Cd pollution were issued initially in the “70s. Increased concentrations of Cd in agricultural soils
are known to come from human activities, such as the application of phosphate fertilizer, sewage sludge, wastewater, pesticides, mining and smelting of metalliferous ores with high Cd
content, and traffic. Although there are many reports on Cd contamination in agricultural soils, most of the investigations are concentrated in the vicinity of the mine sites. But concerning
point is certainly dealing with the problem of cadmium soil pollution. Remediation has been improved as most effective for soil pollution. Recently phytoremediation has been improved
as one of the most convenient techniques for remediation of heavy metals from contaminated solls.

The main purpose of this study was to evaluate the efficiency of SOYBEAN VARIETIES with short vegetation in incorporation with rhyzobacterium BRADYRHIZOBIUM

JAPONICUM for cadmium phytoextraction/phytostabilization.
METHODOLOGY

» Soybean varieties with long vegetation (Balkan, llindenka and Pavlikeni) and soybean
varieties with short vegetation (Pella, Avigea and OW) were used In association with
rhyzobacterium Bradyrhizobium japonicum.

» The soil, where the soybean seeds were planted, was collected from the surface layer
(0-15 cm) downstream from the potentially polluted area from Zletovska river.

»Five locations were selected, wherefrom the soil was collected (Z1, Z2, Z3, Z4 and
Z5). This Is an area where the Pb-Zn mine “Zletovo” is operating for more than 20 years.

»Four seeds of each variety were sown In each container and reduced into two plants

after growing. Before the sowing, seeds were treated with a suspension of
rhyzobacterium Bradyrhizobium japonicum.

RESULTS/DATA SUMARY

Table 1. Total content of Cd in soybean varieties with short vegetation in different parts of
plants (values given in mg/kg)

Solil analysis

Soils from location Zletovska Reka

Avigea- A Oow Pela
) Elements TOTAL content (mg/kg) _ Root Shoot Leaf Seed Pods Root Shoot Leaf Seed Pods Root Shoot Leaf Seed Pods
Locality Cd Mn (%) Fe(%) 2Zn Cu Mo  Co NI Pb As Tl Min 015 037 12 027 036 075 096 602 077 17 057 109 46 049 088
/1 23 031 4.21 608 44 1.3 14 13 437 39 1.9 Max 033 055 143 039 091 334 629 1345 095 335 063 065 172 045 0.7
Z2 4.2 0.64 5.5 1267 86 2.4 14 11 1116 97 3.1 Med 0.26 0.13 0.84 0.08 0.1 1.27 131 242 061 079 452 472 135 129 352
73 1.32 0.23 3.72 369 27 1.0 10 11 306 25 1.5 Soils from Amzibegovo contaminated with Cd(NO,), solution in concentration 1, 2, 3, 5, 10 mg kg
74 17.6 3.28 933 8551 138 6.3 13 76 3987 240 5.2 Root Shoot Leaf Seed Pods Root Shoot Leaf Seed Pods Root Shoot Leaf Seed Pods
75 0.97 0.49 7 95 1420 74 39 29 47 1701 265 4.9 Al 194 230 397 126 247 261 415 6.63 104 142 208 128 425 041 0.78
A2 6.99 271 6.03 174 194 331 224 723 229 298 300 203 450 119 1.60
A3 1641 499 766 322 507 1428 206 1156 229 204 541 214 591 090 1.32
AVAILABLE content in soil (given in mg/kg) A5 2257 269 1394 175 239 1445 260 11.20 195 242 1198 252 554 09 1.71
Location Cd Mn Fe Zn Cu Mo Co Ni Pb AS TI Al10 445 350 152 290 330 658 201 292 188 196 1323 224 1494 082 140
71 1.1 690 201 105 27 028 028 079 83 026 0.06 Lubrihumus contaminated with solution of Cd(NO,), in concentration 1, 2, 3, 5, 10 mg kg
72 23 1030 181 91 29 008 017 057 67 010 0.09 Root Shoot Leaf Seed Pods Root Shoot Leaf Seed Pods Root Shoot Leaf Seed Pods
73 084 430 412 g7 229 017 023 0.69 89 019 0.07 LH1 057 081 126 063 082 022 024 4284 0.15 0.17 0.5 0.31 04 022 0.39
LH2 119 141 229 1.16 1.5 0.5 031 055 022 0.39 1.1 056 205 029 0.71
Z4 3.9 200 932 461 18 044 095 10./3 2123 (0079 1.3 LH3 144 137 198 098 086 148 107 016 063 101 051 056 172 025 0.58
Z> 032 365 24 31 11 002 008 040 35 0.062 0.11 LH5 199 133 515 123 09 181 12 009 05 103 / / / / /
LH10 251 1.01 466 1.23 0.9 / / / / / / / / / /

Table 2. Total content of Cd in soybean varieties with long vegetation in different parts of plants (values given in

Sequence of mobility -soll mo/kg)
Soils from location Zletovska Reka
- > > > > > > - > > > > Balkan-B llindenka Pavlikeni
Z I etOVO - Cd P b M n Zn M O CU N | TI CO Fe AS Root Shoot Leaf Seed Pods Root Shoot Leaf Seed Pods Root Shoot Leaf Seed Pods
Min 041 019 024 013 0.16 062 032 042 016 0.22 0.2 0.21 047 0.12 0.19
Max 0.6 0.83 174 0.33 0.6 059 023 033 013 018 036 0.26 0.4 0.16 0.21
- . - Med 077 014 032 011 009 083 014 022 014 018 041 0121 0.35 0.11
Bucim: Mn>Pb>Cd>Co>Mo>Ni>Zn>Cu>As>TI>Fe
Soils from Amzibegovo contaminated with Cd(NO,), soluton in concentration 1, 2, 3, 5, 10 mg kg
Root Shoot Leaf Seed Pods Root Shoot Leaf Seed Pods Root Shoot Leaf Seed Pods
. Al 273 294 341 253 373 092 0.85 1.5 069 077 109 7.07 1505 7.37 11.2
Lumb ryh umus: TI>As>Mo>Mn>Cd>Cu>Zn>Co>Pb,Ni>Fe A2 146 249 479 283 215 463 217 309 09 15 141 58 1092 498 5.79
A3 10.3 4.5 7.29 3.53 5.6 482 188 292 148 187 155 204 4.42 404 259
A5 963 441 438 333 534 353 206 417 081 161 555 073 211 144 0.92
Al10 157 247 384 246 294 803 168 432 099 165 873 224 71.72 1.5 2.01
. . . . Lubrihumus contaminated with soluton of Cd(NO,), in concentration 1, 2, 3, 5, 10 mg kg

Am Z I beg OVO - M n > Cd >AS> P b > N I > N I >TI > CO > M O>Z n > C u Root Shoot Leaf Seed Pods Root Shoot Leaf Seed Pods Root Shoot Leaf Seed Pods
LH1 168 057 054 0.19 0.24 0.7 038 234 041 055 012 012 008 014 o012
LH2 1.03 041 / / / 457 072 129 066 068 122 085 194 046 052

LH3 / / / / / / / / / / / / / / /
LH5 / / / / / / / / / / 199 133 501 123 0.90

LH10 / / / / / / / / / / / / / / /

CONCLUSIONS

= The present investigation revealed that soybean varieties with short vegetation, OW and Pella could be efficient plants for phytoextraction of Cd from
contaminated soll.

= Highest efficiency of Cd phytoextraction occurred when soil was contaminated. The soybean variety Avigea showed lower ability for
phytostabilization and phytoextraction.

= OW and Pella are potentially useful for remedying Cd-contaminated soil and can be introduced as a good potential Cd-hyper accumulator plants.
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