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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
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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 I/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 | 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 B 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 B 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%.

References

Karalija, E., Vergata, C., Basso, M.F., Negussu, M., Zaccai, M., Grossi-de-Sa, M.F.;
& Martinelli, F. (2022). Chickpeas’ tolerance of drought and heat: Current knowledge
and next steps. Agronomy, 12, 2248. https://doi.org/10.3390/agronomy12102248
Yeremko, |., Hanhur, V., & Staniak, M. (2024). Effect of fertilization and microbial
preparations on productivity of chickpea (Cicer arietinum L.). Acta Agrobotanica, 77,
https://doi.org/10.5586/aa/182829



https://doi.org/10.3390/agronomy12102248
https://doi.org/10.5586/aa/182829

115

Monteoliva, M., Valetti, L., Taurian, T., Crociara, C. S., & Guzzo, M. C. (2022).
Synthetic communities of bacterial endophytes to improve the quality and yield of
legume crops. Intech Open. 1-36. https://doi.org/10.5772/intechopen.102519
Sanchez-Navarro, V., Zornoza, R., Faz, A., Egea-Gilabert, C., Ros, M., Pascual, J. A.,
& Fernandez, J. A. (2020). Inoculation with different nitrogen-fixing bacteria and
arbuscular mycorrhiza affects grain protein content and nodule bacterial communities
of a Fava Bean Crop. Agronomy, 10 (6), 768.
https://doi.org/10.3390/agronomy10060768

Hawkesford, M.J., Cakmak, I., Coskun, D., De Kok, L.J., Lambers, H., Schjoerring,
JK., & White, P.J. (2023). Functions of macronutrients. Marschner’s Mineral
Nutrition of Plants; Academic Press: Cambridge, MA, USA, 201-281.
https://doi.org/10.1016/B978-0-12-819773-8.00019-8

Dominguez-Ferreras, A., Mufioz, S., Olivares, J., Soto, M.J., & Sanjuan, J. (2009).
Role of potassium uptake systems in Sinorhizobium meliloty osmoadaptation and
symbiotic performance. J. Bacteriol., 191, 2133-2143.
https://doi.org/10.1128/jb.01567-08

Wang, N., Yang, C., Pan, Z., Liu, Y. & Peng, S. (2015). Boron deficiency in woody
plants: Various responses and tolerance mechanism. Frontiers in Plant Science, 6, 916.
https://doi.org/10.3389/fpls.2015.00916

Kpusopyuko Jlrogmuina MuxaitjiiBHa
KaHIUJIAT C.-T. HayK, JIOUEHT Kadeapu
CeJIEKIIIi, HAaCIHHUIITBA 1 TeHETUKH
ORCID0000-0002-8263-0481

Tumenko Bosiogumup MukoJiaiiloBu4
JIOKTOP C-T. HayK, mpodecop kadenpu
CeJIEKIII1, HACIHHMIITBA 1 TeHETUKHU
ORCID0000-0002-9885-5298
MakaoBa-Menamya bornana €BrediBna
3100yBay cTyneHs JoKTop Gimocodii
Korenescokuii €Bren IQpiiioBuy
3100yBay cTyneHs JoKTop Gimocodii
[TontaBchkuii ep>kaBHUM arpapHUil YHIBEpCUTET
M. [lonraBa

BPOXXAMHICTH IMMIIIEHUAIII O3UMOI 3A PI3BHUX CTPOKIB CIBBH

3a manuMu 6araTopivHUX AOCIIHKEHb BCTAHOBIICHO, IO paHH1 a00 Mi3HI TEPMIiHH
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