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ABSTRACT

Pot-experiments were carried out _in _green-house. to
evaluate the eaffect of inoculation with either bacteria or
incorporation of azolla. on growth parameters and N=-fixed
by legumes  _(soybean) _or_ cereals (wheat or rice}). 2*=N-
enriched urea or ammonium sulfate had been also. used as

chemical fertilizers.
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The obtained results, indicated that either inoculation
or N-fertilization had increased the dry matter yields and
nitrogen uptaken by the tested crops as compared with the
control treatments. Generally, the application of chemical
fertilizers in combination with inoculants, reflected that
inoculation had increased the fertilizer use efficiency (FUE
) %). Using N-15 enriched nitrogen fertilizers revealed that,
about 40-60%, 7-25% and 63% of the uptaken nitrogen was
compensated bv N=-fixation, via inoculatiocn of soybean,

wheat and rice plants, respectively.

Dual inoculation with Rhizobium plus Azospirillunm,
Azotobacter, and dry Azolla in case of soybean, wheat and
rice, respectively was superior over the other Inoculation

treatments.

The obtained results showed that about 50-60%Z of the
chemical fertilizers could be saved and substituted by
biofertilizers. Eccnomical return, as well as, the

environmental impact had been also discussed.
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INTRODUCTION

Nitrogen is essential and is considered as a limiting
factor for crop production in Egypt. Chemical nitrogen
fertilizers inputs bhad been increased during the last
decades. According to FAO (1990), the Egyptian growers had
consumed more than 378 of the  African's consumption of
nitrogen fertilizers. = This luxury use of nitrogen

fertilizers was accounféd to about 4.983 x 10% tons

annually, according to the amnual statistical book, A.R.E. (1990).

The efficient use of nitrogen fertilizers was low due
to the high values of pH._ high temperature and in some
cases, the high content of calcium carbonate, as well as the
gisuse of irrigation water. These conditions are considered
the most factors which are responsible for the great losses
of nitrogen fertilizers through denjtrification and/or NHo-
volatilization. Under logging conditions, NOs leaching is
the main source of nitrogen losses. Therefore, the lésses
from nitrogen fertilizers are within the range of 50-60%
from the total applied nitrogen. Moreover. the lost nitrogen

may act as pollutant for soil, water and air, and become

harmful for life of human being on earth.

Recently, great attention has been focused on the use
of alternative sources or renewable agents for increasing
soil fertility, crop production and maximizing nitrogen use

efficiency. These alternative sources are called

Central Library - Ain Shams University



"Biofertilizers". and couid e recognized as userul

technologv for reducing the incut of nitrogen fertilizers in

agriculture and controlling =o0il and water tcocllution. In

recent vears, bicfertilizati had been aprplied
on & largs scale in the world. tBut it is still at the
primarv stages in Egvet. As far sz the literature had besn
widely reviswed concerning studies of biofertilization on

crop producticn under Egvretizn ceonditicns. vet the cobtainsd

regsults should suffice +to  smphasize the  importance of
further Irnvesgtigaticns i thiz Zirecticr. iIn ordsr to
cerxform a contribution on Clofertilization. zeriss of
experiments must be conducted in order not enlv to shed

light on its beneficial effects for hizher creop preduction.
but sl=sc for practiczl reascns to sclve the rcoreochblem cof
maximizing nitrogen uvse efficienzy and conseauently

varallel acceleration in minimizing envirconmental

pollution.

In essence then. the current study is an endeavour to
expose the effects of:

1.5inele biofertilization «ith non-syvmbiostic nitrogen

fixing bacteria as bacteriz] incculation with

Azotobscter and Lzospirillum on wheat plants.

38}

.Single bicferti ation with svmbiotic nitrosen fixins
a

liz
bazcteria s bacterizl incculation with Rhizobiur on

scvbean plants.

3.8ingle biofertilization with svmbiotic nitrogen aguatic

fern either as green A4zpllz intercropped with rice or
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