OIIl MAMJIEKETTUK YHUBEPCUTETUHHWH JKAPYbICHI. AVBILJI
YAPBA: ATPOHOMMUSA, BETEPUHAPUA 2KAHA 300TEXHUA

BECTHHUK OLICKOI'O 'OCYIOAPCTBEHHOI'O YHUBEPCUTETA. CEJIBCKOE

XO34MCTBO: ATPOHOMUY, BETEPUHAPHUSA U 300TEXHU A

JOURNAL OF OSH STATE UNIVERSITY. AGRICULTURE: AGRONOMY, VETERINARY AND
ZOOTECHNICS

e-ISSN: 1694-8696
Ne4(5)/2023, 12-18

ATPOHOMMUS
YIK: 635. 64. 047
DOI: 10.52754/16948696 2023 4 2

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

NCITOJIB3OBAHUME CTUMYJINPYIOIINVX EMOITPEITAPATOB B BBIPAIIUBAHNN 1
PA3BUTUN TOMATOB B KAPAKAJIITAKCTAHE

KAPAKAJIITAKCTAHZA ITIOMIIOP ©CTYPYY 10 XKAHA JAMBITYIA
CTUMYJIALUATIBIK BUOTIPETIAPATAPIGI ITAMJATTAHYY

Madreyimova Dilfuza Erkebaevna
Madpetiumosa Tuagpysza EpkebaesHa
Madpetiumosa [Juagyza EpkebaesHa

Candidate of Agricultural Sciences, Associate Professor, Karakalpakstan Institute of
agriculture and agrotechnologies
K.C.X.H., Ooyenm, Kapakaanaxkckuii cefbCKoxo3alicmeeHHbIl U azpomexHoA02udecKuil uHcmumym

a.u.u.K., ooyenm, Kapakaanax aiibia uapba s#aHa aepomexHoa02usl UHCmumymy
Allambergenov Tanjarbay Dauletmuratovich
Annambepeeros Taudicapbatl /layremmypamosuu
Annambepeenoe Taudcapbatl [Jaysemmypamosuu

Doctor of Philosophy Biological Sciences, Associate Professor, Karakalpakstan Institute of
agriculture and agrotechnologies

0.¢.6.H., PhD, doyenm, Kapakaanakckuli ceabCKOX035UCMBeHHbIL U azpomexHOA02UUecKULl UHCmumym
¢.6.u.0., PhD, doyenm, Kapakannak alibia uapba dcaHa azpomexHo102usi UHCmMumymy

Muratova Rahima Temirbaevna

Mypamoea Paxuma TemupbaesHa
Mypamoea Paxuma TemupbaesHa

Candidate of Biological Sciences, Associate Professor, Osh State University
K.0.H., doyeHm, OwcKuil 20cy0apcmeeHHblll yHugepcumem
6.u.K., OoyeHm, Ow mamneKkemmuk yHugepcumemu
miss.rakhima@mail.ru
ORCID: 0009-0004-3494-0815



mailto:miss.rakhima@mail.ru
https://doi.org/10.52754/16948696_2023_4_2

BecmHuk OQwl'Y. CenbcKkoe X03Alicmeo: azpoHoMusl, gemepuHapus u 3oomexHusi, No4(5)/2023

Maksetbaevna Hurliman Karimovna
MakcembaesHa Xypauman KapumogHa
MaxcembaegHa Xypauman KapumogHa

Karakalpakstan Institute of agriculture and agrotechnologies
Kapakaanakckuli cenbckoxo3salicCmeeHHbIl U azpomexHOA02UUecKUll UHCmumym
Kapakannak alibin uapba xcava azpomexHono2us UHCMumymy

Esbolova Miyrigul Bazarbaevna
Ecbonosa Mulipueyn BazapbaesHa
Ecb6onoea Mutipueyn bazapbaesHa

Candidate of Agricultural Sciences, Associate Professor, Karakalpakstan Institute of
agriculture and agrotechnologies
K.C.X.H., 0oyeHm, Kapakannakckuii cenbckoxo3aticmeeHHblll U a2pomexHoa02u4ecKull UHcmumym
a.u.u.x., ooyenm, Kapakannak aiibu1 uapba i#cana azpomexHono2usi UHCMumymy

Saparbaev Azamat Serikbaevich
Canapbaes Azamam Cepukbaesuu
Canapbaeg Azamam Cepuxbaesuu

Karakalpakstan Institute of agriculture and agrotechnologies
Kapakannakckuil cenbckoxo3saticmeeHHbll U azpomexHoA02uYecKUll uHcmumym
Kapakannak aiibin uapba x#caHa azpomexHoa02Usi UHCMumymy

Taiirova Gulkaiyr Abdikabylovna
Tatiuposa I'yakatibip A6OUKabbL106HA
Taliuposa I'yakatibip A6OuKabbL106HA

Osh State University
Ouwickuil 20cydapcmeeHHbll yHugepcumem
Ow Mamnekemmuk yHugepcumemu

taiirtegin@gmail.com
ORCID: 0000-0002-0768-8368

Zhusupov Baigeldi Turgumbaevich
XKycynoe Batieendu Typeymbaesuu
XKycynoe Baliecendu Typeymbaeguu

Osh State University
Ouwickuil 20cydapcmeeHHbll yHugepcumem
Ow mamnekemmuk yHugepcumemu

Bajusupov@oshsu.kg
ORCID: 0009-0003-4307-5811


mailto:taiirtegin@gmail.com

OwMYHyH Xapubicbl. Alibia uapba: azpoHomusi, gemepuHapus dcava 3oomexHusi, Ned(5)/2023

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.

Hcnoab3oeanue cmumyaupylowjux buonpenapamoe e
6bIpaujueaHuUU U paseumuu momarnos 8
Kapaka/inakcmaHe

AHHOTaIMs

B craTbe mnpefcTaBiieHa uH$OpMalUs 110 OTpejesieHU0
3¢ dekTUBHOCTH NpUMeHeHUst buomnpernapaTta ""3aMud M"
Ha OCHOBE MECTHBIX pu300aKTepuii Mpu BbIPAIMBAHUN
pacTeHW TOMaTa B VCJIOBUSX 3aCOJIEHHBIX TIOYB
IMpuapanesi. Ilo pe3ynbTaTaM WCC/IeJOBaHUM ObLIO
YCTaHOBJ/IEHO, UTO Cpe/iHss Macca oo y copra TMK-
22 10 CpaBHEHUWIO CO CTaHJAAapTOM YBeJWuWsaach Ha 9,3
rpaMMma, a y coprta Bosrorpag 5/95 - Ha 19,8 rpamma noz,
BJ/IMSIHMEM Iperapara.

Knawueeble cnoea: xomriekcHble — OHOIpenaparsl,
py300aKTepuy, OCMOIIPOTEKTOp, Tomar, cybcrpar-
HOCUTe/Ib, 3aCO/IeHre, [lerpajjaliisi TOUBbl, TOBAPHOCTE,
YPO’KaltHOCTb.

Kapakaanakcmanoa nomudop ecmypyyoe dcava
dambimyda cmumyaayusiibik Guonpenapamapobt

natidanaxyy
AHHOTaua
Makanaga  Apan  palioHyHyH IIOp  TOMYPAaKTyy
[IapTTapblHAA TIOMMJOP OCYMIYKTODYH  6CTYPYYAe

JKePrUIMKTYY PU300aKTepusiapblH HeTU3WH/eTH Zamin
M OuonpenapaThlH KOJJOHYYHYH HAaThIKaMyyayryH
aHBIKTOO 6oroHua MaaJibIMaTTap OepusreH.
WsunneenepfyH  HaTelibkamapel  6oroHua  TMK-22
COpPTYHJIarbl >KeMUILTHH OPTOYO CajaMarbl CTaHJapTKa
canpiuteipradga 9,3 rpammra, Bosarorpam  5/95
COpPTYHJarbl IperaparTblH Taacupu acTeiHAa 19,8
rpaMmra >KOropyJ/iaraH/ibIrbl aHbIKTaIJbl.

Aukbiy  ce300p:  KOMIUIEKCTYy  Ouompenaparrap,
pu3obakTepusiiap, OCMOIMPOTEKTOP, TIOMUZOP, CybcTpaT
ablll  KYPYYYY, TY3AYYJYK, KBIPTBIITEIH Oy3ysnyly,
TOBap/bIK, TYLIYMIYY/TYK.
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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 pg/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
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TMK-22 (control, untreated) 62 47 59 43,1 37,7 113,5
TMK-22 (Zamin M) 85 45 54 47,5 41,5 122,8
Volgogradsky 5/95 (control, 70 46 55 453 39,2 130.9
untreated)
l\\//Ic))lgo,cg,radsky 5/95 (Zamin 84 44 53 50,3 43,9 150,7
HCPys 4,1 3,8

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.
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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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