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ABSTRACT 
Different concentrations (0, 2 and 4 gil) of complete fertilizer (Kristalon), salicylic add (SA) (0, 50, 

100 and 200 ppm) and their interactions were foliar applied to German chamomile (Matricaria 
chamomilla L) to assess their effects on growth and productivity. Obtained results demonstrated that 
there is linear relationship between increase in Kristalon or SA concentration and increase in most 
recorded parameters. The maximum values of plant growth characters (plant height and fresh and dry 
weights of plant), yield components (fresh and dry weights of flowers/plant, dry weight of 
flowers/feddan, essential oil %, essential oil yield/plant and feddan) and chemical constituents (total 
chlorophylls and the total percentages of carbohydrate, nitrogen, crude protein, phosphorus and 
potassium) were achieved by spraying the plants with the highest concentrations of Kristalon and SA 
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1. INTRODUCTION 
German chamomile (Matricaria chamomilla 

L.) belongs to family Asteraceae is one of the 
most widely used medicinal plants in the world 
(Salamon, 2007). The flowers are used as herbal 
tea for cough and cold and for promoting the flow 
of gastric secretion and bile. It is also used in 
inflammatory diseases of the gastrointestinal tract 
and gastrointestinal spasm. Externally, it is used 
for skin, mucous membrane and ana-genital 
inflammation and bacterial skin diseases (Khare, 
2007). 

Plants normally take up nutrients from the soil 
through their roots although nutrients can be 
supplied to the plants as fertilizers by foliar 
sprays. Foliar feeding is a relatively new and 
controversial technique of feeding plants by 
applying liquid fertilizers directly to their leaves 
(Bernal et al., 2007 and Baloch et al., 2008). 

The role of macro and micronutrients is crucial 
in crop nutrition and thus important for achieving 
higher yields. The application of macro and 
micronutrient fertilizers in the cultivation zone 
may not be meeting the crop reqnirements for root 
growth and nutrient use. The alternative approach 
is to apply these micronutrients as foliar sprays. 
Foliar application can guarantee the availability of 
nutrients to crops for obtaining high yields(Arif et 
a/., 2006). 
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Rapid uptake of nutrients applied to crop 
foliage ensures a fast response within the plant as 
micronutrients directly enter the metabolic 
processes. Micronutrients are completely available 
to the plant and thus particularly effective because 
they are not fixed or diluted in large volumes of 
soil (Baloch eta/., 2008). 

Salicylic acid (SA) is important phytohormone 
that plays a role in response to biotic stresses and 
pathogenesis. Apart from this role, recent studies 
have demonstrated that SA also participates in the 
signaling of abiotic stress responses. The 
appropriate application of SA could provide 
protection against several types of environmental 
stresses (Hara et al., 2011 ). It has important role in 
the regulation of plant growth and development 
(Szepesi et a/., 2008). It has been proven to be 
effective in enhancing plant growth (Shakirova et 
al., 2003; Gharib, 2006; Gunes et a/., 2007 and 
Elwan and El-Hamahmy, 2009) and volatile oil 
production (Gharib, 2006). 

SA bas a direct physiological effect through 
the alteration of antioxidant enzyme activities. 
Certain enzymes were activated by SA treatment, 
while others like catalase, were inhibited. Catalase 
seems to be a key enzyme in SA-induced stress 
tolerance, as it was inhibited by binding in several 
plant species (Chen et al., 1993; Conrath et a/., 
1995). 
























