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THE USE OF STIMULATING BIOPREPARATIONS IN TOMATO GROWING AND
DEVELOPING IN KARAKALPAKSTAN

Abstract

The article presents information on determining the effectiveness of using the Zamin M biopreparation based
on local rhizobacteria in the cultivation of tomato plants in the conditions of saline soils of the Aral region.
According to the results of the research, it was found that the average weight of the fruit in the TMK-22
variety compared to the standard increased by 9.3 grams and in the Volgograd 5/95 variety by 19.8 grams
under the influence of the preparation.

Keywords: complex biopreparations,  rhizobacteria,  osmoprotector,  tomato,  substrate carrier,  salinity,  soil
degradation, marketability, productivity.

Использование стимулирующих биопрепаратов в
выращивании и развитии томатов в

каракалпакстане

Каракалпакстанда помидор өстүрүүдө жана
дамытуда стимуляциялык биопрепаратарды

пайдалануу

Аннотация
В статье представлена информация по определению
эффективности применения биопрепарата "Замин М"
на основе местных ризобактерий при выращивании
растений  томата  в  условиях  засоленных  почв
Приаралья.  По  результатам  исследований  было
установлено, что средняя масса плодов у сорта ТМК-
22 по сравнению со стандартом увеличилась на 9,3
грамма, а у сорта Волгоград 5/95 - на 19,8 грамма под
влиянием препарата.

Аннотация
Макалада  Арал  районунун  шор  топурактуу
шарттарында  помидор  өсүмдүктөрүн  өстүрүүдө
жергиликтүү ризобактериялардын негизиндеги Zamin
M  биопрепаратын  колдонуунун  натыйжалуулугун
аныктоо  боюнча  маалыматтар  берилген.
Изилдөөлөрдүн  натыйжалары  боюнча  ТМК-22
сортундагы  жемиштин  орточо  салмагы  стандартка
салыштырганда  9,3  граммга,  Волгоград  5/95
сортундагы  препараттын  таасири  астында  19,8
граммга жогорулагандыгы аныкталды.

Ключевые  слова: комплексные  биопрепараты,
ризобактерии,  осмопротектор,  томат,  субстрат-
носитель, засоление, деградация почвы, товарность,
урожайность.

Ачкыч  сөздөр: комплекстүү  биопрепараттар,
ризобактериялар,  осмопротектор,  помидор,  субстрат
алып  жүрүүчү,  туздуулук,  кыртыштын  бузулушу,
товардык, түшүмдүүлүк.
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Introduction. In  world agricultural  practice,  the use of  complex biopreparation has been
proven to increase the productivity of vegetable crops, to have an effective influence in preventing
plant diseases, especially fusarium, and to be one of the environmentally friendly and economically
inexpensive, effective means.

Soil salinity, which is considered one of the abiotic factors in the cultivation of the marketable
fruits of the tomato plant, causes great damage. In saline conditions, the presence of more than 0.1%
of salts in the soil or 0.25% of the dry residue is toxic for plants [1].

In the soils of the Aral sea regions (Republic of Karakalpakstan),  such amount of salts,
mainly chloride-sulfate and sulfate-chloride types of salinity, are encountered, and obtaining tomato
products resistant to them is one of the main problems.

5060  hectares  of  vegetable  crops  are  cultivated  in  the  open  fields  of  the  Republic  of
Karakalpakstan (1420 hectares of cultivated vegetables are tomatoes). The average productivity of
this crop is 2.1-2.6 times less than the average indicators of Uzbekistan.

The purpose of the research is to increase soil fertility and plant productivity by using
stimulatory microbial preparations as a new innovative development in tomato growing technology
in the conditions of saline soils of the Republic of Karakalpakstan.

The object and methods of the research. Tomato varieties TMK-22 and Volgogradsky
5/95 and biopreparation "Zamin-M" served as objects of research. Experiments was conducted on
the  basis  of  methodological  recommendations  "Methodology  of  conducting  experiments  in
vegetable, rice and potato growing" (2002) of B.J. Azimov and B.B. Azimov. "Statistical analysis
of  experimental  results"  (2006)  of  B.J.  Azimov  and  B.B.  Azimov.   "Methodology  of  field
experiment in vegetable and cucurbits crops growing" (1997) [3,4,5,6].

Research results and their discussion. It is known from the scientific literature that plants
tolerant to stress factors have many mechanisms that help to stimulate metabolic processes and limit
the  effects  of  stress  factors.  According  to  scientists,  it  has  been  shown  that  the  amount  of
osmoprotector  has  increased  in  microorganisms  resistant  to  salinity,  and  based  on  them,
technologies for the preparation of dry bacterial preparations resistant to NaCl have been created
[7,8].

It is worth noting that until now in the agricultural practice of our country monoculture of
microorganisms was used for harvesting vegetable crops, in this study, the use of complex cultures
and their effectiveness were tested in the conditions of soils with varying degrees of salinity of the
Republic of Karakalpakstan.

Based on several years of screening, strains resistant to chloride and sulfate salinity (up to
200 mM) were selected from the rhizosphere of  cotton,  it  was determined that  they belong to
Bacillus subtilis, Bacillus megaterium and Pseudomonas stutzeri species, they were deposited and a
biotechnological basis was formed for the production of the complex "Zamin-M" biopreparation. It
was found that the domestic strains included in the "Zamin-M" biopreparation exhibit a high level
of  indolyl  acetic  acid  (ISA)  synthesis  even  under  stress  conditions  (pH -9).  In  particular,  for
Pseudomonas  stutzeri  SKB-308,  Bacillus  subtilis  SKB-309  and  Bacillus  megaterium SKB-310
strains, this indicator was recorded as 19.4 ±0.79; 20.7 ±1.01; 17.74 ± 0.85  μg/ml respectively.
According to the mass spectrometry analysis of the main stimulant phytohormone - indolyl acetic
acid synthesis of the strains that  make up the preparation,  1-bromo-2-phthalimideethane,  which
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gives  a  peak  in  the  160  spectrum,  was  released  as  an  intermediate  compound,  and  based  on
scientific literature, this compound was determined as a compound with strong antagonistic activity.

A patent for the invention of the Intellectual Property Agency of the Republic of Uzbekistan
was obtained for this preparation consisting of the association of microorganisms that increase the
productivity of saline soils (IAP 0021 2014).

In order to study the effect of biopreparation "Zamin-M" on tomato plants in the conditions
of saline soils  of the Republic of Karakalpakstan,  our field experiments were conducted at  the
educational experimental station of the Nukus branch of the Tashkent State Agrarian University in
the  Republic  of  Karakalpakstan  (currently  Karakalpakstan  Institute  of  Agriculture  and
Agrotechnologies). Research field experiments were conducted in 2017-2018.

The soils of the experimental site are pale in color and belong to meadow alluvial soils in
terms of mechanical composition. The land areas of the region consist of meadow gray and meadow
soils, the level of humus supply is 0.71-0.90%. The amount of toxic salts in the arable layer is 1.02
t/ha, and this area belongs to chloride and sulfate saline soils.

As a result of studying the growth and development parameters of the tomato plant treated
with the "Zamin-M" biopreparation, it was shown that it is inextricably linked with the soil climatic
conditions, the rate of the applied preparation and the methods of preparing the seed material for
planting, as well as with the biological properties of the tomato. It should be noted that as a result of
the  experiments  carried  out  in  the  objects  mentioned in  the  chapter  on  materials  and research
methods,  it  was  observed  that  the  options  treated  with  "Zamin-M"  had  higher  growth  and
development indicators (Table 1).

Table 1. Effect of "Zamin-M" biopreparation on tomato varieties TMK-22, Volgogradsky 5/95 grown in the
regions of the Aral sea

 

Under the influence of the "Zamin-M" biopreparation, compared to the control (untreated),
the length of the tomato plant stem increased by 23 cm in the TMK 22 variety, and by 14 cm in the
Volgogradsky 5/95 variety, the flowering period increased by an average of 2-5% in the TMK 22
variety, Volgogradsky 5/95 that it decreased by 2% in the variety, the total yield was 47.5 t/ha in the
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TMK-22 variety, and 50.3 t/ha in the Volgogradsky 5/95 variety, and these indicators were higher
than the control by 3.8 and 4.7 t/ha, respectively.

Product yield is one of its most important indicators in the cultivation of any plant. As a
result  of the experiments,  it  was noted that in the control variants of the TMK-22 variety, this
indicator  is  37.7  t/ha,  and  the  productivity  increased  by  3.8  t/ha  under  the  influence  of  the
biopreparation.

ТМК 22 
(control)

ТМК 22 
(preparation)

Volgogradsky 
5/95 (control)

Volgogradsky 
5/95 

(preparation)

0
10
20
30
40
50
60 43.1 47.5 45.3 50.3

46.2
52.4 53.1 55.8

2017 2018

ц/га

Figure 1. Productivity indicators of tomatoes when Zamin M biopreparation is used

According to the results of the research, it was found that there are significant differences in
tomato varieties TMK-22 and Volgoradsky 5/95 in terms of plant height, flowering period, and fruit
weight in experimental options with and without the preparation. In particular, it was found that the
weight  of  the  fruit  increased  by 9.3  grams in  the  TMK-22 variety,  and by 19.8  grams in  the
Volgogradsky 5/95 variety under the influence of the preparation. Also, the variants treated with
biopreparation Zamin-M differed sharply from the untreated variants in terms of the growth rate of
seedlings. It was observed that plants treated with the biopreparation were about 1.2-1.4 times taller
than the control and differed in the strength of vegetative development.

When the total yield was studied, a higher yield of 4 t/ha, i.e. 10%, and 4.7 t/ha 10.3% was
achieved in the tomato variety TMK-22.

Conclusion. Based  on  the  obtained  results,  it  can  be  concluded  that  the  use  of
biopreparation "Zamin-M" in the cultivation of tomato plants in the conditions of the saline soils of
the Nukus experimental site, Aral sea region, the Republic of Karakalpakstan, caused the growth
and  development  of  plants  and,  as  a  result,  increased  productivity.  The  positive  effect  of  the
biopreparation on the tomato plant is explained by the synthesis of biologically active substances
and the improvement of root nutrition.
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