2“_, Egypt. J. Soil. Sci. 48. No. 3. pp.343-366 (2008)

Significance of Applied Organic Manure
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the Possible Risks of Chemical Pollution for
Broccoli
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FIELD experiment was conducted on a clayey soil at

Sinnuris district, EI-Fayoum Governorate, Egypt during the
two successive seasons of 2006-2007 and 2007-2008 to evaluate
the response of vegetative growth, nutritional status and yield of
broceoli (Brassica oleracea L. var. ltalica) as well as head
quality to a partial substitution of 25 % N-mineral by N-organic
source (chicken manure at the rates of 8, 12 and 16 ton/fed) as
compared with applying 100 % recommended dose of N-mineral
fertilizer in the form of ammonium nitrate (33.5% N), hopping
an alleviation of the possible fears of chemical pollution for
such a vegetable crop and environmental risks.

According to the field studies and analytical data of soil initial
state. the obtained results show that the studied soil is mainly
encompassing the Nile alluvium deposits as a parent material and it
belongs to a taxonomic unit at a family level of “Typic haplotorrrts.
fine clay, smectitic. hyperthermic™ as well as it could be evaluated as
moderately suitable for irrigated agriculture land, with a slight
intensity degree for each of soil limitations of texture (s,), CaCO; (s;)
and gypsum (sy) as well as it was suffering from zinc deficient. From
the economical point of view, data of the studied plant characters
indicate that the greatest vegetative growth parameters of broccoli
(i.e., leaf area plant’'. number of leaves plant”. dry weight of leaves
plant”, dry weight of stem plant’, leaf sugar and leaf nutritional
status) were achieved by plants supplied with the combined treatment
of 12 ton chicken manure/fed + 75 % recommended dose of N-
mineral fertilizer as ammonium nitrate. Such favourable conditions
were positively reflected on the followed growth stages and gave the
greatest total yield/fed (ie., central head weight and lateral hecad
weight), with relative increase percentages reached 13.8 and 13.9 %
for both seasons, respectively. as well as better quality parameters of
broccoli (ie., central head weight, lateral head weight, number of
lateral heads plant’" and sugar head) during both two studied seasons.
Such beneficial conditions were more attributed with the optimum soil
case of the current experiment. which was achieved by ameliorated
values of soil physico-chemical properties and the nutrients status.
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Superiority of the applied N-mineral in combination with chicken
manure was mainly attributed to the later due to it plays a direct role
for improving 1) Soil hyrophysical propertics (i.e., soil aggregation,
bulk density. total porosity, aeration, hydraulic conductivity and
available water range), 2) Soil chemical characteristics (i.e., soil pH,
released organic constituents of active groups such as fulvic and
humic acids which have the ability to retain the essential plant
nutrients in complex and available chelate forms), 3) Soil biological
conditions (i.e., a source of energy for the microorganism activities
which enhance in releasing necessary nutrients in available forms
throughout their mineralization) and 4) Soil fertility status (i.e., slow
release for nutrients which support root development among the
different growth stages), that finally leading to improve vegetative
growth, chemical constituents and higher yield of broccoli with better
quality heads. Moreover, the periodical application of such natural
organic manure is considered the best option not only for reducing the
harmful effects of using chemical fertilizers, but also for sustaining
soil fertility status and help to alleviate the possible risks of
environmental pollution on human health.

Keywords: Chicken manure, N-mineral fertilizer, Clayey soll,
Vegetative growth, Yield and quality of broccoli.

Humankind, particularly in the developed countries of World, faces a great
problem either in the human health or in the environmental pollution due to the
excessive uses of mineral or chemical fertilizers, especially those of nitrogenous
ones. Interest in the N-excessive use, it could be partially attributed to the advent
of high yielding crop cultivars under assured perennial irrigation. So that, there is
a renewed interest in organic recycling to nutrients supply as well as to improve
soil fertility status and its productivity. Moreover, the periodical application of
the natural organic wastes to soils has gained momentum in the recent past and
takes place different aspects, ie., organic agriculture, clean agriculture and bio-
agriculture. The integrated use of the natural organic manures and mineral
fertilizers is considered the best option not only for reducing the previous
enormous consumption of chemical fertilizers, but also for sustaining soil
fertility status and help to maximize fertilizer use efficiency in soil (Singh et al.,
1999: Bhatia et al, 2001 and Palm et al, 2001). Thus, the way of clean
agriculture with a minimum pollution should be include a conjunctive use of
local organic manure and N-mineral fertilizers. The application of manure to soil
provides several potential benefits, i.e., ameliorating soil fertility status, structure
and available moisture range as well as increasing the natural soil organic
component vs reducing the amount of synthetic fertilizer needed for crop
production (Grandy et al., 2002).

The favourable soil conditions, which are associated with the applied organic
manures, are ascribed by many investigators such as Khater er al. (2004) who
found that the added organic manure as a soil amendment leads to improve its
physical, chemical and fertility status, ie, bulk density, hydraulic conductivity,
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