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Abstract:
The most common grain legumes in temperate and sub tropical regions are Pisum, Phaseolus and Vicia
beans. Their yields are often lower than the potential yield due to deficiencies in both P and N. The
objectives of this research were to evaluate the relative effectiveness of different sources of phosphorus
fertilizers, levels and methods of application on dry beans (Phaseolus vulgaris L.) and fababean (Vicia
faba L.) and also to evaluate the effects of N and P fertilizers and their interaction on nodulation, N2
-fixation and growth of fababean, dry bean and green pea (Pisum sativum L.) grown in the field.

In 1980, a split plot, randomized complete block design with four replications was used. Main plots
were 0 and 100 Kg ha-1 N applied as ammonium nitrate (NH4 NO3). Sub plots were a no P control,
two P sources, orthophosphoric acid (H3 PO4) as liquid P fertilizer and triple superphosphate. In 1981,
the orthophosphoric acid was replaced by monoammonium phosphate. In 1982, 1983 and 1984,
factorials in randomized complete block designs with four replications were used with varying levels of
N and P fertilizers.

There were differential responses of fababean and dry bean grain yields to P sources and methods of
application. Nodulation and N2-fixation in fababean reached a maximum at pod filling and remained
constant until pod filling was complete and then showed a decline. In dry bean, however, maximum
nodulation and N2Tixation reached a maximum during pod set and declined rapidly during the final
weeks of growth. Application of 100 Kg ha-1 of fertilizer N reduced nitrogenase activity by 75, 72, 82
and 75 percent in dry bean at the four harvests but only 47,60,62 and 57 in fababean. Excellent positive
linear correlations between acetylene reduction rates and nodule number and mass were found with
both fababean and dry bean in 1980.

Increasing P supply increased nodule number and nodule dry weight but these increases paralleled
increases in shoot and root dry weight and suggested that increasing P supply increases nodulation and
N2fixation in the three different species of host plants by stimulating the plant growth rather than by
affecting nodule initiation and function. A model is proposed to explain the inhibitory effects of
ammonia on nitrogenase activity. It suggests that ammonia acts as an uncoupler or ion ionophore and
dissipates the electrochemical proton gradient created by the bacteriod respiratory chain. More
importantly, the destruction of the membrane potential suppresses the low potential electrons that
might be necessary in reduction reactions within the bacteroids. 
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