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Uranium Upake by Plants from the Brassica Family and High Biomass Crops

The success of phytoremediation to remove metal from soil is dependent on total metal

harvest (metal harvest = metal concentration x plant biomass). To maximize the metal harvest by

plants (in shoots and/or roots) it is necessary to modtiy the soil and to select

genotypes with a high biomass yield.

Based on this principal, experiments were developed to evaluate

metal accumulating

plant growth, plant
—.

uptake and effect of chelating agents on U concentration in the shoots or roots of 11 high yield

forage species of Brassica family (Brassica juncea, broccoli, brussels sprouts, cauliflower, Chinese

cabbage, collard, kale, kohlrabi, mustard, rutabaga, turnip), 3 root crops (Swiss chard, beets, sugar

beets) and 4 crop species with high biomass production (bermudagrass, corn, sunflower,

switchgrass).

Seeds of above plant were germinated in pots containing 1 kg of calcareous Weswood

soil (fine-siity, mixed, thermic Fluventic Ustochrept). Soils in pots were treated with U as urany!

nitrate (U02(N03)2.6H20) at a rate of 100 mg U kg-l. Chelating agents EDTA (etylenediamine

tetra acetic acid) and oxalate were also applied with U(l:1 ratio). Each treatment was replicated 3

times and completely randomized. Plants were harvested in 6 to 8 weeks.

shoots and roots was determined and analyzed for U by inductively coupled

after digestion wi(i~nitric acid and H2GL.

Dry matter yield of

argon plasma (ICP)

Data in table 2 show U concentrations in shoots and roots of plant species from the

Brassica family and high yielding crops. Uranium concentrations in shoots and roots of the

Brassica species were markedly different. The U concentration varied from 18 to 32 ~g U/g of

shoot dry weight and 161 to 399 pg U/g of root dry weight. Turnip had the highest U

concentration and cauliflower shoots the lowest U concentration. Mustard roots accumulated the

most U and rutabaga the least. Generally, addition of chelates (EDTA) increased U concentrations

in the shoots and roots of The Brass.ka species 10 to 35 percent. For some plant species, the

addition of EDTA had little effect on U accumulation. EDTA added to the soil significantly lowered

the U concentration in shoots and roots of mustard plants.



Root crops and high biomass plant species differed in U uptake and accumulation (Table

2). Some plants absorbed and translocated U to a greater extent than others. Among plant

species tested, sunflower accumulated the most U, mainly in the roots (> 800 pg/g). Sugar beet

had the highest U concentration in the shoots and bermudagrass and corn the lowest. Except for

Swiss chard and corn, EDTA addition significantly increased U concentration in shoots of all

plants.

In this experiment, chelates (oxalate and EDTA) and U were added separately to the soil in

order to stimulate U uptake from contaminated soil. In another experiment which is underway, U

was added as a chelate of EDTA or oxalate. Results from Cr(lll) experiments show that Cr(lll)-

EDTA chelate significantly increased Cr in the plants without inhibiting plant growth. Similar

results are expected with the U-EDTA chelate.
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Table 1, List of plant species.

Common Name Scientific Name Cultivar

Broccoli
Brown Mustard
Brussels Sprouts
Cauliflower
Chinese Cabbage
Collards
Kale
Kohlrabi
Mustard green
Rutabaga
Turnip

Brassica oleracea
Brassica juncea
Brassia oleracea
Brassica oleracea
Brassica perkinensis
Brassica oleracea
Brass’kxrolereacea
Brassica oleracea
Brassica juncea
Brassica napus
Brassica rapa

Beets Beta vulgaris
Sugarbeet Beta vulgaris
Swiss Chard Beta vulgaris

. .
Iah FhomassCroDS

Bermudagrass Cynodon dactylon
Corn Zea mays
Sunflower Helianthus annus
Switchgrass Panicum virgatum

Waltham 29
‘Scrub’
Long Island
Snowball

. Repollo chino (Michihli)
Vates
Col crespa
White Vienna
Tneder green
.
Purple top

Detroit red beet
Tonnage
Lucullus

Texas
4673 B
Hybrid 571
Alamo
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Table 2. Uranium (U) concentration in shoots and roots of plant species grown in soil
contaminated with 100 mg U kg-1 and EDTA chelate (1:1).

Plant Species Shoots Roots

u U + EDTA u U + EDTA

Broccoli
Brown Mustard
Brussels Sprouts
Cauliflower
Chinese Cabbage
Collards
Kale
Kohlrabi
Mustard green
Rutabaga
Turnip

Beets
Swiss Chard
Sugabeet

Bermudagrass
Corn
Sunflower
Switchgrass

LSD (p<O.05)

28.00
25.56
26.02
23.07
23.04
25.20
25.01
26.58
29.85
24.22
32.12

29.23
25.88
39.83

18.93
21.20
28.34
24.65

5.15

jlglg

25.82
28.90
29.92
23.59
28.69
30.35
30.05
27.97
23.62
24.18
35.12

mot GrQQs

224.30
190.37
213.20
214.67
277.63
225.83
235.91
195.93
399.37
161.17
337.13

35.19 400.10
24.85 230.31
40.37 389.00

J-M Bmnass Crops
. .

21.59 331.60
22.50 254.70
37.15 813.30
32.27 484.90

6.02 70.75

251.10
324.33

—.

356.23
329.47
327.77
284.17
344.57
259.57
270.07
230.40
273.63

536.62
259.00
467.63

310.60
387.90
765.56
368.10

53.30


