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ABSTRACT

Two preliminary experiments were conducted to investigate the effect of Mn
concentrations on the performance of soybean in two different soil types induced
activation and those which are harmful to soybean plants and Bradyrhizobium
japonicum cells in the first experiment sequential concentrations of Mn (from zero to
500 ppm) to clay soil planted with soybean in small pots. The second one carried out
oy addition of some selected Mn concentraticm!' reslJlted from the first experiment
(zero, 100, 500, 1000.2500,3000 and 5000 ppm) to flasks containing yeast mannitol
medium, then inoculated with Bradyrhizobium japonicum (St 110) cells. In the main
pot experiment clay and calcareous soils were used. A sequential concentrations of
Mn were added to both soils (zero, 300.500, 1000 and 2000 ppm) in presence or
absence of rhizobial inoculation.

The results indicated that all Mn concentrations had no obvious significant
effects on germination % and natality %. Embryonic internod and shoot length were
significantly increased till concentrations 400 and 1500 ppm for each respectively.
Viable counts of rhizobial cells significantly increased due to low levels of Mn (100
and 500 ppm). but heavily significant declines were recorded when concentrations
above 500 ppm were applied. Rhizobial inoculation significantly increased seed yield
and most of other growth parameters. Soil types neither affects crop yield nor P and
K contents of seeds. Plants which were grown in clay soil exhibited an increase in N­
content than in calcareous soil. Nodules had no consistent effects due to increasing
Mn levels. While N-content of plants significantly declined. K-content exhibited nearly
similar trend. However, P-content generally did not affected. In the clay soil, all Mn
concentrations till 1000 ppm did not significantly affect seed yield of inoculated plants
but a significant increase was observed at 2000 ppm. In calcareous soil. the addition
of manganese caused non-significant decrease in seed yield. Inoculation with
rhizobia obviously decreased Mn uptake by plant in both soil types.

INTRODUCTION

Lead has been used as antiknock additives to gasoline as tetra-ethyl
and tetra-methyl lead (Zimdahl and Hassett, 1979). Lead emissions into
environment exerts many complications on crops grown around high ways
(Impens, 1987). Many efforts were exerted to eliminate lead from the
environment (Vesilind et al., 1990).

An alternative antiknock additive must be used as Organic
manganese compound which woud be used as suitable alternative to lead
compounds (Vesilind et al., 1990). The authors also stated that 2-methyl
cyclopentadienyl manganese tricarbonyl has antiknock properties and is
currently under consideration as a replacement for lead alkyls. Low levels of
Mn is essential but high levels is considered neurotoxic. Pulmonary toxicity
also occurs as high levels of exposure and developmental toxicity to fetuses,
Howard and Gina (1997) and David et al. (2000).
































