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THE EFFECT OF DIFFERENT DOSES OF MINERAL FERTILIZERS AND 

MICROBIOLOGICAL PREPARATION ON THE YIELD OF CHICKPEA 

(Cicer arietinum L.) 

 

In solving the global problem of food security, increasing the production of legumes, 

as the main source of highly nutritious protein resources, becomes of strategic 

importance. A valuable representative of this group of crops is chickpea, the main 

biological characteristics of which are drought and heat resistance, and at the same time 

resistance to low positive temperatures and short-term frosts [1]. Chickpea plants, by 

forming symbiotic relationships with nodule bacteria of the genus Mesorhizobium and 

converting molecular N of the air into ammonia, can provide about 70% of the 

requirement for this nutrient needed for metabolic reactions [2]. At the same time, the 

interaction of plants with microorganisms provides them a biological control over the 

development of pathogens, increasing resistance to the effects of unfavorable biotic 

and abiotic factors [3]. In this context, a promising environmentally friendly 

agricultural technique could be the use of biological preparations based on N-fixing 

bacteria for pre-sowing seed inoculation, which increases the effectiveness of legume-

rhizobial symbiosis and improves the conditions for plant nutrition and productivity 

formation [4]. At the same time, scientists note that despite the fact that atmospheric N 

https://svitroslyn.ua/ua/articles/kakie-byvayut-pomidory-tomaty-kharakteristiki-kakie-luchshe.html
https://svitroslyn.ua/ua/articles/kakie-byvayut-pomidory-tomaty-kharakteristiki-kakie-luchshe.html
http://orcid.org/0000-0001-5641-7436
https://orcid.org/0000-0002-5619-492X
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is an unlimited source of N nutrition, its symbiotic fixation by nodule bacteria usually 

cannot fully satisfy the needs of plants for this element, especially in the early stages 

of plant development. Thus, it is necessary to apply initial doses of N until a full-

fledged legume-rhizobial symbiosis is established. A sufficient amount of P in the soil 

promotes the formation of a powerful root system and also increases plant tolerance to 

the effects of increased average daily air temperatures, drought, waterlogging, soil 

salinity, and heavy metal toxicity [5].  

The aim of the study was to determine the effect of different doses of mineral fertilizers 

in combination with seed inoculation of a biological preparation based on N-fixing 

bacteria and B application on the biometric parameters of plants and seed yield of 

chickpea.  

The study was conducted at the State Enterprise “Stepne Experimental Farm” of the 

Institute of Pig Breeding and Agro-Industrial Production NAAS of Ukraine during 

2023-2024. The factors studied in the experiment were: inoculation of seeds with a 

biological preparation based on nodule N-fixing bacteria Mesorhizobium ciceri strain 

MC 285 (Anderiz 3.9 l/t) (factor A); mineral fertilization - control (without fertilizers), 

N15P30K30, N15P60K60, SmartGrow B-150 foliar application, combination of 

mineral fertilization and foliar application with microfertilizer SmartGrow B-150 at a 

dose of 1.5 l ha-1 in the budding phase.  

The results of the study showed a positive effect of mineral fertilizers, microbiological 

preparation, microfertilizers, and their combinations on the formation of the leaf 

surface of chickpea plants. The leaf area of chickpea plants in the variant with 

N15P30K60 application exceeded the control variant by 12.4%. The foliar fertilization 

with В increased the leaf area of chickpeas by 3.5-13.4% compared to the control, 

depending on the fertilization rates. It should be noted that the values of this parameter 

increased as the supply of mineral nutrients to plants was improved. Pre-sowing seed 

inoculation was less effective. This is indicated by lower leaf surface area compared to 

the application of B. The combination of seed inoculation and foliar fertilization of 

plants with В contributed to an increase in the leaf area of chickpea crops depending 

on the NPK dose, by 6.71-18.1% compared to the control. The size of the leaf surface 

and its photosynthetic activity determined the yield of chickpea seeds. The highest 

values of this parameter were observed in the variant with a combination of seed 

inoculation, foliar fertilization and N15P60K60 application. The increase in chickpea 

seed yield due to the application of different doses of mineral fertilizers was 7.14-

18.4%. Seed inoculation and foliar fertilization increased the chickpea seed yield by 

2.04% and 4.08%, respectively, compared to the control, and in the variant of their 

combination, the yield increase was 6.63%.  
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ВРОЖАЙНІСТЬ ПШЕНИЦІ ОЗИМОЇ ЗА РІЗНИХ СТРОКІВ СІВБИ 

  

За даними багаторічних досліджень встановлено, що ранні або пізні терміни 

сівби пшениці озимої впливають на запаси вологи, зростання вегетативної маси 

рослин та кількість поживних елементів у ґрунті, 

через що культура погано переживає зиму і дає низьку врожайність [1]. 
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