
Zagazig J. Agric. Res., Vol. 40 No. (3) 2013 387-398 

Zagazig Journal of Agricultural Research 
www.zu.edu.eg/agr/journals 

EFFECT OF BIO-FERTILIZER STRAINS AND ALTERNATIVE SALINE 
WATER IRRIGATION ON ROSEMARY PLANTS UNDER NORTH SINAI 
CONDITIONS 

Hanan A.E. Hashem1*, A.A. Meawad2
, G.A. Bisher2 and Elham M. Attia1 

1. Medicinal and Aromatic Plants Dept., Desert Res. Center, Mataryia, Cairo, Egypt 

2. Horticulture Dept., Fac. Agric., Zagazig Univ., Egypt 

ABSTRACT 

The field experiment was carried out during two successive seasons (2007 /2008 and 2008/2009) on 
rosemary "Rosmarinus officina/is L." at El- Shiekh Zowaied Research Station, Desert Research 
Center, North Sinai Governorate, to study the effect of bio- fertilizers and alternative saline water 
irrigation on growth, volatile oil yield and chetnical constituents of rosemary herb. The plants were 
treated with Azotobacter chroococcum (A), Bacillus megaterium (B), the mixture between them 
(A+B), alternative saline water irrigation [AI(l) 397ppm well water (w.w.) then once of 3117ppm 
saline water (s.w.), AI(2) 397ppm well water (w.w.) then twice of 3117ppm saline water (s.w.), AI(3) 
397ppm (w.w.) then thrice of 3117ppm (s.w)] and the incombination between them. Results showed 
that, all growth characters; i.e., fresh and dry weights of herb significantly increased with all bio
fertilization treatments compared to control, but significantly decreased with alternative irrigation 
treatments compared to AI(l). Meanwhile, it showed an increase in yield of herb fresh and dry weights 
by all interacting treatments. Moreover, all interaction treatments increased significantly the volatile 
oil yield and also increased carbohydrates and NPK percentages compared to control. Generally, the 
superior treatment in this connection was that of interaction between (A+B) and AI (1) under North 
Sinai conditions. 

Key words: Rosmarinus officina/is, bio-fertilizers, alternative irrigation, volatile oil, saline water. 

INTRODUCTION 

Rosemary (Rosmarinus officina/is L.) plant 
belongs to family lamiaceae (Labiatae), it is a 
native of Mediterranean region. Rosemary plant 
is a shrubby evergreen bush up to 2 miters high 
with silvery-green, needle, shaped leaves and 
pole blue flowers (Fawzy, 1985). The whole 
plant is strongly aromatic and is one of the 
intportant medicinal, aromatic and spices plants. 
It is analgesic, antinticrobial, antioxidant, 
antiseptic, carminative, fungicidal, nerving, 
stomachic and tonic. Volatile oil of rosemary 
constituents are mainly pinene, camphene, 
lintonene, cineole, borneol, camphor, linalool, 
terpineol, and bomyl acetate (Tamara, 1998). 

So, rosemary plant is one of the important 
plants which need more study in the newly 
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reclainted lands especially at North Sinai which 
has a favorable clintatic conditions for 
producing it. Moreover, studying the agricultural 
practices and their effect on the herbage and the 
volatile oil yield must take consideration. 

Bio-fertilization is one of the important 
factors used to produce products free from 
mineral contamination. On the other hand, the 
intensive use of chetnical fertilizers caused 
environmental pollution problems and high rates 
of it decrease the potential activity of micro 
flora and the stability of organic matter. Hence, 
the attention had been focused on the researches 
of bio-fertilizers to substitute chetnical 
fertilizers. Bio-fertilizers increase the number of 
micro-<>rganisms and accelerate certain 
microbial processes in the rhizosphere of 
inoculated soils or plants which can change the 


























