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Table 1- Physical properties of experimental field soil before planting
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ocC N. tot da BBl B b B Cde B cde LB G LB Cda LB
% % Mo. ava P. ava K.ava Fe ava Mn. ava Zn. ava Cu. ava

(mgkg™)
0.53 0.05 0.1 6.66 204 4.1 13.94 0.54 1.12
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Table 2- Analysis of variance (mean of squar es) for the effect of molybdenum and rhizobium on yield, concentration of
molybdenum in the root and shoot and root nodules
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) puti 2alio Al y oy
S d.f &l Dry Matter The number of hgling
SOV . Root mo
shoot mo Yield root nodule
S 2 0.019ns 2.55* 0.32ns 0.056ns
Rep
(1) 75t il 1 3.10* 27.54¢ 1.89ns 8.17+*
Inoculant (1)
(1) ks 2 0.082 0.9 0.14 0.082
Error (1)
Olge Cilisee gl
(Mo 2 62.91** 21.43** 2.34** 155.37**
Molybdenum (Mo)
Mo x | 2 0.43** 1.81* 0.39** 0.87**
ks 8 0.028 0.29 0.24 0.08
Error
CV% - 3.78 3.25 4.62 4.87

Jopd Vg0 Jlois! pdaw )5 )b sixe g )l gine puf iy g % NS
ns,” and ™" nonsignificant, significant at 0.05 and 0.01 level of probability, respectively.
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Table 3- Simple effects of rhizobium bacteria on dry yield, concentration of molybdenum in root and shoot and root nodules

Cduo Ay y o )5 dlaas Ay g0 w2led Pl ol ge Seis >,Sos
Treat The number of root mo shoot mo Dry Matter Yield
root nodule (ppm) (ppm) (ton ha®)
(10) e 5L b el 3.7a 6.52a 4.88a 17.99a
(10) 655 | el pas 3.07a 5.17b 4.05b 1551b
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*n each column, means followed similar letters are not significantly different (p<0.05).
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Figure 1- Effects of molybdenum concentration and seeds inoculation on dry matter yield on alfalfa
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*|n each column, means followed similar |etters according to Duncan test at 5% difference are not significant.
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Figure 2- Effects of molybdenum in concentration and seeds inoculation on concentration of molybdenum in shoot on alfalfa
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*|n each column, means followed similar |etters according to Duncan test at 5% difference are not significant.
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Figure 3- Effects of molybdenum in concentration and seeds inoculation on concentration of molybdenum in alfalfa root
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Figure 4- Effects of molybdenum in concentr ation and seeds inoculation on concentration of the number of root nodulein
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Table 4- Simple effects of molybdenum in on dry yield, concentration of molybdenum in root and shoot and root nodules
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*1n each column, means followed similar |etters are not significantly different (p<0.05).
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Introduction

Agriculture depends heavily on nitrogen which is biologicaly fixed through the symbiotic association
between rhizobia and legume plants in nodules located on plant roots. Alfalfais alegume that should fix most of
its own N requirement if it is sufficiently nodulated by viable Rhizobium meliloti inoculums. The process of

nitrogen fixation is done by the help of an enzyme called nitrogenase and molybdenum which is an important
element in the formation of this compound. Molybdenum is required by plants for protein synthesis and is
especially important for legumes as it is needed for nitrogen fixation by rhizobia. Therefore the following
research was done aimed on studying the effect of different amount of molybdenum and S. rhizobium bacteria on
alfalfa’s yield.

Material and Methods

Alfalfa (Medicago sativa) were grown in a field. The experiment was conducted at Karaj in 2013 in split plot
arrangement based on completely randomized block design (RCBD), including 2 caring S. rhizobium inoculated
seed and non-inoculated (as the main plot factor)and 3 levels of Molybdenum (0,5,10 kg ha™) from ammonium
molybdate (as the sub plot factor) in three replications. Sinorhizobium meliloti bacteria were cultured on plates.
Then half of the seeds were inoculated by Sinorhizobium meliloti. Nitrogen fertilizer was added only in one stage
before planting up to 50 kg per hectare. Plants were grown until flowering. The data were analyzed by the SAS
(9.1) software and mean comparisons were done by Duncan's MRT at the 1% and 5% probability level.

Results and Discussion

The results showed the effect of different levelsof molybdenum and S. Rhizobium bacteria on dry matter
yield, molybdenum concentrations in shootsand rootsand the number of root nodules was significant. This
treatment was significant in comparison to the control treatment with thel4.27 ton per hectare.

Increasing of molybdenum application, led to increasing of root nodules and showed a meaningful difference
from non-inoculated. Concentration of molybdenum in shoot and root increased, this increase in S. Rhizobium
inoculated case was more than non-inoculated cases.
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Conclusions

The use of molybdenum and Rhizobium bacteria increase the production yield and also nitrogen-fixing
nodules. The increase in the use of treatments with molybdenum, resulting biological nitrogen fixation leading to
conversion of molecular nitrogen (N,) in the atmosphere into ammonium (NHs) in nodules on the roots of plants.
Studies have showed that molybdenum important role in nitrogen fixation in legume family of plants, and adding
this element increased growth by increasing the efficiency of nitrogen fixation and nitrogenase enzyme in the
node structure, which ultimately will lead to increased yield and higher quality in alfalfa. Thus, molybdenum
increased the number of branches of the fertile and increase the number of stem and leaf.

Molybdenum is essential to plant growth as a component of the enzymes nitrogenase. Legumes need more
molybdenum than other crops, such as grass or corn, because the symbiotic bacteria living in the root nodules of
legumes require molybdenum for the fixation of atmospheric nitrogen. If sufficient molybdenum is not available,
nodulation will be retarded and the amount of nitrogen fixed by the plant will be limited. If other factors are not
limiting, the amount of molybdenum will determine the amount of nitrogen fixed by the plant. Increasingly
vigorous plant growth, higher protein contents and greater buildup of nitrogen in the plant and soil accompany
nodulation and symbiotic microbial activity. Therefore, due to less absorption of molybdenum in the shoot and
the highest yield obtained from treated seeds inoculated with the first level of molybdenum, the amount kg ha™.
Molybdenum is suitable for growing of alfalfa. It isimportant to obtain maximum yield in just one stage (before
the first two weeks of growth) for the supply of nitrogen for growth, nitrogen from urea at the rate of 50 kg ha
'added to soil, excessive consumption of nitrogen fertilizers can impair the activity of the nitrogen-fixing
bacteriain nodules, and plant dependence to nitrate chemical, then the yield will not increase.
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