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ABSTRACT                        The effect of EDTA on the growth parameters, copper accumulation and the 
translocation of Cu from root to shoot tissues was analyzed in sweet sorghum (Sorghum bicolor 
var. saccharatum (L.) Mohlenbr.  Róna1 genotype) and sudangrass (Sorghum sudanense (Piper) 
Stapf cv. Akklimat). Although treatment with 200 µM EDTA enhanced the growth parameters 
and the translocation factor for Cu in both species, it did not increase the total accumulation 
of copper in plants grown in the presence of 10-6 M Cu2+ concentration.
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Figure 1. Cu contents in shoots and roots of 12-day-old sweet sorghum 
(Sorghum bicolor var. saccharatum (L.) Mohlenbr.  Róna1 genotype) 
and sudangrass (Sorghum sudanense (Piper) Stapf cv. Akklimat)  plants 
supplied with 10-8-10-5 M Cu2+. Means±SE, n=3. Means followed by the 
same letter are not significantly different at a probability level of 0.05 
as determined by Duncan s multiple range test performed separately 
within species.



Table 1. The elongation growth of shoots and roots as well as chlorophyll (a+b) and carotenoid contents in µg g-1 FW in the young-
est mature leaves of 12-day-old sweet sorghum and sudangrass plants exposed to 10-8-10-5 M Cu2+, 200 µM EDTA or 10-6 M Cu2+ in 
combination with 200 µM EDTA (Means±SE, n=10). Means denoted by *, ** or *** were significant at P < 0.05, P < 0.01 and P < 
0.001 levels, respectively.

Chlorophyll (a+b)
content
(mg g-1 fresh mass)

Carotenoid
content
(mg g-1 fresh mass)

Shoot length
(cm)

Root length
(cm)

Róna
Control 0.984±0.01 0.320±0.01 13.41±0.41 17.29±0.65

10-8 M Cu2+ 1.140±0.05* 0.367±0.01* 12.20±0.42* 16.57±0.56
10-7 M Cu2+ 1.110±0.11 0.350±0.04 12.60±0.46 19.12±0.73
10-6 M Cu2+ 1.014±0.03 0.317±0.01 12.87±0.49 13.75±0.54***
10-5 M Cu2+ 0.956±0.03 0.301±0.01   9.93±0.23***   1.94±0.06***
200 µM EDTA 0.459±0.03*** 0.157±0.01*** 15.12±0.54* 19.10±0.55*
10-7 M Cu2++200 µM EDTA 0.401±0.03*** 0.177±0.03** 16.79±0.57*** 17.61±0.61

Akklimat

Control 1.233±0.03 0.380±0.01 11.63±0.33 14.77±0.70
10-8 M Cu2+ 1.364±0.02* 0.426±0.01** 11.95±0.30 16.57±0.60
10-7 M Cu2+ 1.302±0.03 0.367±0.03 12.32±0.43 17.64±0.70**
10-6 M Cu2+ 1.293±0.08 0.393±0.03 11.89±0.30 11.35±0.72**
10-5 M Cu2+ 1.030±0.14 0.326±0.05   8.25±0.36***   1.29±0.14***
200 µM EDTA 0.690±0.03*** 0.243±0.02** 11.86±0.57 20.03±0.84***
10-7 M Cu2++200 µM EDTA 0.736±0.03** 0.241±0.02** 12.95±0.47* 17.98±0.60**

Figure 2. The effect of 200, 250 and 300 µM EDTA on shoot and root mass of 12-day-old  sweet sorghum  and sudangrass plants. (Means±SE, 
n=10). Means denoted by different letters are significantly different at P < 0.05 as determined by Duncan’s multiple range test.



Discussion

Figure 3. The effect of 200 µM EDTA on the Cu accumulation of sweet 
sorghum and sudangrass plants  under control condition or in the 
presence of 10-6 M Cu2+. Means±SE, n=3. Means followed by the same 
letter are not significantly different at a probability level of 0.05 as 
determined by Duncan s multiple range test performed separately 
within species.
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