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1. INTRODUCTION:  
Medicinal plants are very important in modern civilization to obtain natural active substances known as 

secondary metabolites. The production of natural substances by plants is affected by the genotype and environmental 

conditions. A constant use of inorganic fertilizers influences on soil structure. Therefore, animal and vegetable 

fertilizers, compost and biohumus can serve as an alternative to mineral fertilizers to improve soil structure and microbial 

biomass.  Biological fertilizers such as plant growth promoting rhizobacteria (PGPR) and mycorrhiza are microbial 

inoculants composed of living cells from microorganisms, such as bacteria and fungi, that can help to increase crop 

productivity. Organic fertilizers, compared to chemical fertilizers, have a lower nutrient content and have a slower 

release, but they are just as effective as chemical fertilizers for longer periods of use. 

Artichoke (Cynara scolymus L., Compositae) is a herbaceous perennial plant of Mediterranean origin, North 

Africa, the Canary Islands and Southern Europe. It has been grown in recent times in our country. 

Artichoke is currently grown in many parts of the world, like the USA - mainly in California, South America 

(Argentina, Chile, Peru), North Africa, the Middle East (Turkey and Iran) and China [4, 5, 7]. Several species of this 

plant is used as food and lignocellulose biomass for energy production [3, 4] and paper, pulp [3] and seed oil for biodiesel 

fuel production [8], roots for producing inulin [8], leaves and head for producing pharmaceutical raw materials [1, 7, 9], 

and green feed for ruminant animals [2, 6, 10]. 

According to published data, there is not enough information about researches on the types and amount of 

chemical and biological fertilizers for the growth and development and the productivity of artichoke. 

       

2. MATERIALS AND METHODS:  
In order to assess the effect of various nutritional methods on growth and development and some qualitative 

properties of artichoke (Cynara scolymus L.), an experiment was carried out using a biological preparation based on 

rhizospheric bacteria of the genus Pseudomonas, Bacillus and Azotobacter with three repetitions in experimental plot 

of Jizzakh Polytechnic Institute. The first factor was control without treatment. The second factor was chemical 

fertilizers at the level of 100% chemical fertilizer (200-100 kg /ha) and the third factor included biological fertilizers in 

the amount of 1 liter per ha-1 of the biological preparation “Yer Malkhami” and also “Zamin-M” by 1liter per ha-1. The 

fourth factor consisted of chemical fertilizer and biological fertilizer in the amount of 1liter per ha-1 of the biological 

preparation “Yer Malkhami” and the biological preparation “Zamin-M” by 1liter per ha-1. 

 

3. RESULTS AND DISCUSSION: 
The results showed that the plant seeds with biological preparations significantly affected the number of leaves, 

growth and development of plant, and the quality characteristics of artichoke. The effects of chemical fertilizers on most 
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of the traits of artichoke were statically significant, however, there were no significant differences between treatments. 

The interaction between biological and chemical fertilizers was significant in all properties of the plant. The best seed 

germination was achieved in integrated plant nutrition. In the combined use of biological preparations “Zamin-M” and 

“Yer Malkhami” with chemical fertilizers, was noted 5.34% more seed germination compared to the control with 

chemical fertilizers and a high germination rate of up to 37.8% compared to the control without fertilizers. 

 

 
Picture 1. The influence of biological preparations and chemical fertilizers on the seed germination of the 

plant artichoke (Cynara scolymus L.). 1-Control without treatment; 2-Chemical fertilizer; 3-Complex of biopreparation 

“Zamin-М” and “Yer malkhami” + chemical fertilizer; 4-3-complex biological preparations “Zamin-М” and “Yer malkhami”. 
 

 Analogic difference was observed in the number of the forming leaves. 

 

 
Picture 2. The influence of biological preparations and chemical fertilizers on the formation of leaves of the 

plant artichoke (Cynara scolymus L.). 1-Control without treatment; 2-Chemical fertilizers; 3-Complex of biological 

preparations “Zamin–М” and “Yer malkhami” + chemical fertilizer; 4-3-complex Biological preparations “Zamin-M” and “Yer 

malkhami”. 
 

The best indications were also obtained during the morphological analysis of leaves in the first year of the 

experiments on integrated plant nutrition systems. The size of the leaves varied sharply in control variants without 

treatment showing 13.8 ± 21.25 cm indication and in the application of chemical fertilizers was 16.9 ± 25.01 cm. 

The largest leaf size was achieved after the combined use of biological fertilizers of 21.6 ± 25.9 cm and chemical 

fertilizers, particularly, in the inoculation of Zamin M + Yer Malkhami + 100% chemical fertilizers. This study showed 

the synergistic effect of combined PGPR inoculation. In general, the obtained results showed that the use of biological 

fertilizers in combination with chemical fertilizers significantly improved the quantitative and qualitative parameters 

compared with the control. 
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Picture 3. The influence of biological preparations and chemical fertilizers on the formation of leaves of the plant 

artichoke (Cynara scolymus L.). 
 

 
 

Picture 3. The influence of biological preparations and chemical fertilizers on the size of leaves of the plant 

artichoke at the 1st year of its cultivation. 1-control   without treatment; 2-chemical fertilizer; 3-complex of biological 

preparation “Zamin–М” and “Yer malkhami” + chemical fertilizer; 4-3-complex of biological preparations “Zamin – M” and “Yer 

malkhami”. 

 

The application of only biological fertilizers cannot satisfy the nutritional needs of the artichoke.  Considering 

this, it was concluded that biological preparations can be used as additional fertilizers along with chemical fertilizers as 

sustainable agrotechnical measures for cultivating a medicinal plant artichoke. 

 

4. CONCLUSION:  
Based on the study of the influence of mineral fertilizers and biological preparations and the rhizobacteria 

Azotobacter chroococcum A4, Pseudomonas stutzeri SKB 308, Bacillus subtilis SKB 309 and Bacillus megaterium 

SKB 310, were selected new agrotechnical measures for the cultivation of artichoke plant Cynara scolymus L.  

Biological preparations “Zamin-M” and “Yer Malkhami” that increase the resistance of artichoke to soil-

climatic conditions the basis of biological effectiveness, were recommended as a competitive, perspective biological 

preparations intended for growing artichoke plants. 
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