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ABSTRACT
This work was carried out during 2006/2007, 2007/2008 seasons

at Faculty of Agriculture, Kafrelsheikh University, Egypt to study the
effect of some bio, organic and chemical fertilizers on the vegetative
growth, seed yield, essential oil productivity, chemical composition and
nutritive value of fennel (Foeniculum vulgare, Mill). Data showed that,
plants fertilized with compost + biofertilzers combined with either yeast,
amino acids, humic acid or seaweed extract gave results parallel with or
surpassed the others which were fertilized with full dose of NPK in most
cases for the determined parameters in the two seasons. The determined
parameters were growth characters i.e. plant height, number of branches
per plant, number of umbels per plant, umbels weight per plant and per
fed and fresh and dry weights per plant; as well as seeds and essential oil
characters i.e. weight of 100 seeds, seed yield per plant and per fed,
essential oil percentage 2ld yield (per plant and fed) and N, P, K,
chlorophyll a and b contents in plant herb.

Compost+biofertilizer+yeast treatment gave the highest protein
content among all biofertilization treatments. Furthermore, non
significant difference was detected for essential oil percentage between
NPK and compost+biofertilizer+yeast treatments in both seasons, so that
it could be chosen for nutritional evaluation. Fertilization led to
increasing of unsaturated fatty acids especially, oleic acid which
decreasing saturated fatty acids. Compost+biofertilizer+yeast treatment
had the highest level of unsaturated fatty acids followed by NPK. Trans
anethole, carvone, fenchone and methyl chavicol were identified as the

.~ highest main constituents level, which represented about 83.4, 86.1 and
84.7% of total constituents for control, NPK and
compost+biofertilizer+yeast samples; respectively.

The results showed also that NPK treatment gave the highest
amount of all indispensable amino acids compared with other samples.
In addation, it had the highest amino acid scores of the indispensable
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amino acids. First limiting amino acid was for (methionine+cystine).
NPK treatment showed the highest C-PER and biological value of the
samples. Organoleptic evaluation of bread sticks revealed that
substitution with 5% fennel seed powder for either NPK or
compost+biofertilizer+yeast treatments gave similar overall acceptability
over control and good acceptance for taste and odor.
Keywords: fennel, Foeniculum vulgare, production, fertilization, chemical
composition, amino acid, fatty acid, essential oil and bread sticks.

INTRODUCTION
With increasing concerns about the environment and return back

to use herbs in pharmaceuticals and cosmetics in the last few years, use
of the natural resources, less use of chemicals have become increasingly
important goals of sustainable agriculture in Egypt. The intensive use of
expensive mineral fertilizers in recent years, which not yet increase the
production costs but also causes environmental pollution problems as
pollution rates in soil, water and air could be lowered as a result of
decreasing the applied -. chemical fertilizers (Alaa EI- Din, 1982).
Chemical fertilizers at extr .:.mely high rates for a long time decreased the
potential activity of micro-flora and stability of soil organic matter. Bio
fertilizers and organic fertilizers offer a safe option for reducing
agrochemical fertilizers. In addition, it fulfills the nutrient requirements
of various crop species and increase both crop yield and nutrient
composition (pokorna, 1984).

Fennel (Foeniculum vulgare, Mill.) is one of the important minor
spices in Egypt and is native to southern Europe (especially the
Mediterranean) and Southwestern Asia. It is a member of the family
Apiaceae, formerly Umbelliferae. The foliage and seeds have pleasant
aroma and largely used to impart flavor to a number of foods, such as
soups, sauces, pickles, breads, cakes, etc. (Simandi et al.) 1999). Fennel
oil is a rich source of anethole and is largely used as a flavoring agent in
culinary preparations, confectionary, cordials and liqueurs and
occasionally employed in;scenting soaps (Anonymous, 1988).

Fennel extracts have several functional properties, such as anti
inflammatory, antispasmodic, carminative, diuretic, expectorant,
laxative, analgesic, stimulant of gastrointestinal mobility and for the
treatment of nervous disturbances (Jahromi et aI., 2003). The chemical
constituents and antimicrobial properties of the seed essential oil are well
studied (Beaux et a!', 1997; Coelho et aI., 2003).


















































