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ABSTRACT 

Two field experiments were carried out during two successive seasons of 2010 and 2011 at the 
Experimental Fann of El-Kassasin Horticultural Research Station, Ismailia Governorate, Egypt, to 
investigate the effect of drip irrigation rates (784, 1568 and 2352 m3 water/fad.), biofertilizers rates 
(control, 500 g nitrobein + 500 g phosphorein, 1000 g nitrobein + 1000 g phosphorein and 1500 g 
nitrobein + 1500 g phosphorein) and antioxidants (control, citric acid, salicylic acid and glutathione) at 
rate 100 ppm each, on growth, flowering and chetnical constituents of Echinacea purpurea L. plants. 
The results declared that vegetative growth, flowering and chetnical constituents of Echinacea 
purpurea L. plants were significantly increased gradually with increasing water quantity from 784 up 
to 1568 m3 water/fad., in both seasons. Moreover, data manifested that raising the application rates of 
nitrobein and phosphorein to plants, generally, caused a gradual and steady increase in growth, 
flowering and chetnical constituents in both seasons as compared to without inoculation (control). In 
this respect, inoculation plants at rate of 1500 g nitrobein + 1500 g phosphorein/fad., recorded high 
values of growth, flowering and chemical constituents than other biofertilizers rates or control 
treatments. Furthermore, vegetative growth, flowering and chetnical constituents were promoted with 
all spraying antioxidants as compared to control. Spraying plants with glutathione recorded uppermost 
values of growth, flowering and chemical constituents more than the other antioxidants. 
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INTRODUCTION 

Echinacea is relatively easy to cultivate and 
commercial growers and tolerant to drought, 
though grows better in cultivation with adequate 
watering, and can tolerate fairly diverse soil 
types (Hobbs, 1989). Exceptionally drought 
tolerant is beginning its production. We have a 
lot to learn about the optimum growing, 
harvesting, quality control, and storage 
techniques for Echinacea. 

Results showed that increasing drought 
decreased significantly plant growth, dry weight, 
leaf area, diameter and weight of inflorescences 
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as well as flowering yield. On the same trend, 
Saleem (2007) on tuberose plants, Y ousef et al. 
(2008) on Majorana hortensis L. plants and 
Younis et al. (2009) on Hibiscus sabdariffa L., 
results showed that carbohydrates, total soluble 
solids, non reducing sugars and total sugars 
were increased significantly with increasing 
water quantity, whereas, reducing sugars were 
increased with decreasing water amounts. 

Some investigators dealt with the effect of 
biofertilizers on plant growth, Abo El-Fetooh 
(2010) on marigold and Dube (2011) on Stevia 
rebaudiana, illustrated that nnsmg the 
application rates of nitrobein and phosphorein to 






















