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CHANGE OF AGROCHEMICAL AND MICROBIOLOGICAL

INDICATORS OF MEADOW SOILS OF THE BUKHARA REGION

DEPENDING ON THE DEGREE OF SALINATION
Umarov Otabek Rafoilovich
Bukhara State University
Annotation. The article presents data on the influence of the degree and types of
salinization on the microbiological and agrochemical properties of meadow soils
Bukhara region. It was shown that water-soluble salts of saline soils affect the
agrochemical properties of soils not only indirectly through microbiological
processes, but also directly as chemical substances that determine the conditions
for the occurrence of chemical processes.

Keywords. Agrochemical property, microorganisms, meadow soil, salinization,
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Introduction. The study of changes in the agrochemical parameters of meadow
soils under the action of water-soluble salts, depending on the amount and form of
salts, is of great importance in understanding the formation of the agrochemical
properties of these soils. The content and forms of salts strongly influence the ac-
tivity of microorganisms involved in those processes in which nutrients are formed
that determine the agrochemical properties of the soil. In the studies of S. Murodo-
va [6], the largest amount of humus was found in non-saline irrigated meadow
sierozem soil (2.06%) and the lowest amount in highly saline meadow sierozem
soil (0.73%). At the same time, the number of ammonifying bacteria decreased
sharply. The negative effect of salt on the biological activity of soils is associated
primarily with a sharp increase in osmotic pressure. Salinization reduced the inten-
sity of development of aerobic hydrocarbon-containing microorganisms in compar-
ison with non-saline soil [7]. Studies by foreign scientists have shown that the in-
oculation of seeds of agricultural crops with rhizobacteria of the genus Azospiril-
lum significantly mitigate the negative effect of salinity [10.11.12.13]. In highly

saline soils with a high “pH” content, the alkaline effect was the main obstacle to
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the development of nitrogen-fixing, nitrifying, and cellulose-decomposing bacteria.
In these soils, the group composition of microorganisms turned out to be very
poor, and the depth of penetration into the soil was very small. In alkaline saline
soils, the number of fungi also significantly decreases [1]. The same data were ob-
tained by other scientists [2,3,4,5,8,9]. Therefore, the study of the influence of the
degree and types of salinity on the agrochemical and microbiological properties of
soils is relevant.

For this purpose, in the Bukhara region, soils were selected that differ in the
degree of salinity: non-saline, weakly, moderately and strongly saline. Soil cuts
were made and soil samples were taken along genetic horizons. In these soil sam-
ples, the total content of water-soluble salts, the amount of cations and anions in
the water extract were determined according to generally accepted methods. The
content of humus was determined according to Tyurin, ammonium nitrogen - with
Nessler's reagent on FEC, nitrate nitrogen - according to the Grandvald-Lage
method, mobile phosphorus - according to Machigin, exchangeable potassium -
according to Protasov, the reaction of the soil environment - potentiometrically on
a pH meter.

The number of bacteria and ammonifiers - on meat-peptone agar (MPA) in 5
dilutions of an aqueous soil suspension, fungi - on Czapek's medium in 4 dilutions
of an aqueous soil suspension, actinomycetes - on starch-ammonia agar (CAA) in 5
dilutions. Of the physiological groups of microorganisms, the number of nitrogen
fixers was studied on Ashby's medium (5 dilutions), nitrifiers on Winogradsky
plates (4 dilutions), and nitrate reducers on Giltai's medium (5-6 dilutions).

The study shows that the degree and type of salinity have a great effect on the
number and activity of microorganisms and their taxonomic and physiological
groups, which greatly affects the formation of nutrients and the formation of agro-
chemical properties (table). At the same time, the high content of water-soluble
salts in the soil in itself affects the agrochemical properties of the soil, mainly on
the reaction of the environment. The high sodium content in the soil solution and

the soil absorption complex (SAC) increases the pH value and causes soil alkalini-
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ty. This greatly increases the solubility of humic substances, which leads to their
leaching and rapid decomposition. This is especially pronounced when the content
of carbonate ions in the soil increases. The carbonate ion, as an anion of a weak ac-
id, increases the alkalinity of the medium upon hydrolysis of its sodium salt. The
high content of chloride and sulfate ions does not affect the reaction of the envi-
ronment (pH), since these ions are not chemically hydrolyzed in the soil. But their
high content adversely affects the vital activity of microorganisms and the physical
properties of the soil (table). The toxic effect of chlorine on living organisms is al-
so manifested in the vital activity of microorganisms. With a high content of chlo-
rine, the amount of nitrates is greatly reduced and the ratio of ammonium to ni-
trates in the soil is disturbed. The relative content of ammonium nitrogen in the soil
increases in comparison with nitrate, which increases the toxic effect of the soil in
relation to microorganisms and, in special cases, to plants. An increase in the con-
tent of sulfates leads to the formation of gypsum and gypsum-bearing soils.
Gypsum greatly worsens the physical properties of the soil, the conditions for
microorganisms and plants.

With an increase in the content of water-soluble salts in the soil, the microbio-
logical processes of humus formation worsen, as evidenced by the low content of
humus in highly saline meadow soil compared to non-saline and slightly saline
meadow soils (table). In moderately saline soils, the humus content was also low.
These regularities are observed both in the arable and subarable soil layers.

In the series of non-saline — slightly — medium — strongly saline soils, the
number of bacteria, fungi, actinomycetes, nitrogen fixers, nitrifiers, nitrate reduc-
ers, cellulose-decomposing bacteria and bacteria growing on mineral nitrogen from
left to right, i.e. in the direction of increasing the content of water-soluble salts de-
creased. At the same time, the activity of the processes in which these microorgan-
isms participate decreases, which causes a special formation of the agrochemical
properties of each soil, which differ in the degree and type of salinity.

With an increase in salinity, the content of both ammonium and nitrate nitro-

gen decreases (table). But at the same time, the decrease in the content of nitrate
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nitrogen prevails over the decrease in ammonium, which greatly disrupts the ratio
of these forms of nitrogen in the soil compared to non-saline soils.

Both the process of humus formation and the processes of ammonification
and nitrification, in which ammonium ions and nitrates are formed, respectively,
strongly depend on the activity of microorganisms involved in these processes.
And water-soluble soil salts greatly affect the number and activity of these micro-
organisms. Soil salinity strongly affects the content of mobile phosphorus. In non-
saline and slightly saline meadow soils of the Bukhara region, the content of mo-
bile phosphorus was higher than in medium and highly saline soils (table). This
suggests that salinity affects the formation and content of mobile phosphorus.
However, with an increased content of the sodium cation, for example, solonetsous
soils or solonetzes, the content of mobile phosphorus increases. The sodium cation
increases the mobility of phosphates, which increases the available phosphorus for
plants (table). In gypsum soils, the content of mobile phosphorus is lower than in
solonetz soils and solonetzes. The content of mobile phosphorus in the soil also
depends on the processes of nitrification and formation
sulfates, as well as the reaction of the environment (pH) of the soil. With an inten-
sive course of the process of nitrification and the formation of sulfates, the pH val-
ue decreases, i.e. changes towards acidity, which increases the solubility of phos-
phates and increases the content of mobile phosphorus. In natural conditions, i.e. in
virgin soils, it depends on the time of year, soil and air temperature, soil moisture
and precipitation, salinity and salt composition, mechanical composition of the
soil. With a light mechanical composition and the condition of non-saline soils, the
processes of nitrification and the formation of sulfates proceed more quickly com-
pared to saline soils and with a heavier mechanical composition of the soil. Since,
a more volumetric presence of oxygen (air) and the content of water-soluble salts
within the normal range, especially toxic salts, contribute to the normal course of

the processes of nitrification and the formation of sulfates. With poor soil aeration
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and a high content of water-soluble salts, especially toxic ones, the vital activity of
nitrifiers and microorganisms involved in the oxidation of sulfur-containing com-
pounds in the soil to sulfates is inhibited. This leads to a decrease in the content of
nitrates and mobile phosphorus in the soil, which is observed in saline and heavy
textured soils.

Table
Influence of different degrees and types of salinity on the number of microor-
ganisms and nutrient content

Number of microorganisms Agrochemical properties

E = ,%D =] E| E = 5 - - a0

Degrees of salinity S E E?_‘:' g _ E.ED g éﬂ é gﬂ _% E Bi -EE]J ?’EI' % f":“n

m=l®w |[EZ|ZZ|EZ |2 = |z |z | =& 3

E|5 |2E|TEl2F |2 |z |8 |¥
0-30 285 [ 4532 6.2 75 255 315 [ 1,12 |225|244) 188 | 230
Unsaltad 30-70 12 285 47 2 14,5 208 [ 096 |188|205] 16,5 | 220
70-100 7, 33 2.2 7 22 10,3 | 0,78 | 143|16,6| 13,2 | 200
0-30 235 [ 383 ] 44 67 206 233 | 098 | 183 17,8 15,2 | 200
Slightly salt=d 30-70 10,1 | 246 | 3.7 3g 12.5 145 | 0,25 |16,0] 15,7 13,3 | 200
70-100 6.4 3.3 1.6 5 7.0 82 067 [11,3(10,7] 11,1 | 180
0-30 1354 | 225 2.8 38 15.1 147 | 082 |125]| 86 | 145 | 180
MMadium salins 30-70 7.6 175 1.1 24 9.5 0.5 0,73 | &7 3120 160
70-100 3.1 23 0.6 3 5.8 6.0 030 | 32|48 54 140
0-30 0R 145] 15 21 9.5 04 078 (103 82 | 103 [ 170
Highly salted 30-70 3.6 g7 0.6 9 6.3 6,2 063 | B0[ 7.1 84 150
70-100 2.5 16 | 0,3 | 0,83 31 32 030 | 46| 40| 63 120

The content of exchangeable potassium depends more on the mechanical and
mineralogical composition of the soil than on soil salinity.

The high content of carbonates contributes to the alkalization of the sail,
which affects the nutrient regime and agrochemical properties of the soil. In an al-
kaline environment, due to purely chemical processes, the loss of ammonia in-
creases by volatilization in the form of a gaseous substance - ammonia, which is
observed in highly saline soils, especially carbonates. All this should be taken into
account when cultivating crops and applying nitrogen fertilizers. Increasing the pH

value, i.e. alkalization of the soil, reduces the mobility of most trace elements, such
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as iron, manganese, boron, zinc, copper and others. Therefore, a decrease in the pH
value towards acidity increases the content of mobile forms of microelements and
phosphates, which improves the nutritional regime of saline meadows soils of the
Bukhara region. This increases the number of taxonomic physiological groups and
the activity of the processes in which these groups of microorganisms participate.
At a very high pH value (10 or more), the vital activity of urobacteria stops, which
determine the urease activity of the soil, at which urea is converted into ammoni-
um, which is greatly lost at a high pH value. This has a negative effect on ammoni-
fication processes. Under such conditions, the use of urea, an artificial analogue of
urea, does not give the desired effect, since urea in the soil with the help of urobac-
teria and their urease enzyme must be converted into ammonium before their
plants will use them.

Thus, soil salinity strongly affects the formation of its agrochemical and mi-
crobiological properties. The agrochemical and microbiological properties of the

soil are affected not only by the degree, but also by the types of salinity.

Bibliography

1T'eoprueea M.JI. MukpoMmureTsl B  HICJOYHBIX  3aCOJEHHBIX
nouBax//ABropedepar auccepTralvd Ha COMCKAHME YYEHOM CTENEeHM KaHIWuJaTa
ouosiornyeckux Hayk. M., 2006. -24c.

2.Ubarynnmuua W.3. buonormueckass akTMBHOCTH M BOCCTAaHOBJICHHE
3aCOJICHHBIX TIOYB MpH HEPTSIHOM 3arpsisHeHUn//ABTOopedepaT AuccepTaluyd Ha
COMCKaHWE yUYEHOM CTeNeHU KaHauaaTa Ouonorundeckux Hayk. M., 2012. -24c.

3.Ubarymnuna 1N.3., CemenoBa T.A., Bunorpagosa FO.A., Kypakos A.B.,
AxosneB A.C. BnusiHue OuonpenapatoB Ha MHUKOOMOTY He(Te3arpsi3HEHHBIX

3aCOJICHHBIX JTYTOBO-KAIITAHOBBIX MOYB//Mukosorust u ¢puronaronorus, 2011, Tom

45, Be11.6. —.40-48

9503



European Journal of Molecular & Clinical Medicine
ISSN 2515-8260  Volume 09, Issue 07, 2022

4 Mensitno O.B. OcobenHoctr nporiecca TeHUTPUGUKAIIIN B 3aCOTCHHBIX
nouBax//ABropedepar auMccepTalid Ha COMCKAHME YYEHOM CTENEeHM KaHIuJaTa
ouosiorndeckux Hayk. M., 1996. -24c.

5.Moposkuna E.B. Bnusaue ¢akTtopoB cTpecca Ha  CBOMHCTBa
HUTPATPEIYyKUTa3 MUKPOOPraHU3MOB//ABTOpedepar auccepTalud Ha COMCKAHUE
YUEHOM cTeneHu Kanauaata ouonornueckux Hayk. M., 2005. -24c.

6. MyponoBa C.C. MukpoOroiorniaeckasi akTHBHOCTh TIOUBBI B YCIIOBHSIX
3acoiieHusi// «ArpocaHoar MaXXMyH TapMOKJIapHuaa WHHOBAIMOH (aoiusr
caMapaJIOpJIMTUHUA OILIMPHUII MyaMMOJIapu» YHUBEpPCUTETIapapo €Il oJMMIIap
WIMHUI-aManuii KoHpepeHusIcu maTepuaiiapu. TomkeHT, 2012.

7. PaxumoBa 3. P. buonorudeckasi akTHBHOCTh HeTE3arpsi3HEHHON MOYBBI
nipu 3acosieann / O. P. Paxumosa // [TouBoeaenue. — 2005. - Ne4, — C. 481-485;

8. CanmanoB A.K. MukpoOuosiornieckie mporecchl B 3aCOJICHHBIX MOYBAX
AKJATMHCKOTO MacCHUBa OpOIIEHHUS MPU BHECEHHWU MEIMOPaHTOB//ABTOpedepar
JUCCEPTAIlMM HAa COMCKAaHUE YYEHOW CTEeNeHW KaHaAujaTta OUOJOTHYECKUX HayK.
Anma-Arta, 1984,

9.CtpenkoBa B.M. Bnusaue mnepeyBIaKHEHUS ©  3aCOJCHHS Ha
ouonornyeckue cBoiictBa mouB FOra Poccun//ABTopedepar amccepranuu Ha
COMCKaHUE YYEHOW CTENeHW KaHaujaara Omosiormueckux Hayk. PocroB-Ha-/lony,
2006. -24c.

10. Barassi C.A., Ayrault G., Creus C.M., Sueldo R.J., Sobrero M.T. Seed
inoculation with Azospirillum mitigates NaCl effects on lettuce // Scientia Horti-
culturae — 2006.Vol.109.—P.8-14

11. Ayrault G. Seed germinability and plant establishment of Lactuca sati-
va and Daucus carota inoculated with Azospirillum and exposed to salt stress //
MSc Thesis, Faculty of Agricultural Sciences, University of Mar del Plata, Argen-
tina.- 2002.-90p

9504



European Journal of Molecular & Clinical Medicine
ISSN 2515-8260  Volume 09, Issue 07, 2022

12. Hamaoui B., Abbadi J.M., Burdman S., Rashid A., Sarig S., Okon Y.
Effects of inoculation with Azospirillum brasilense on chickpeas (Cicer arietinum)
and faba beans (Vicia faba) under different growth conditions // Agronomie —
2001. Vol.21.—P.553-560

13. Creus C.M., Sueldo R.J., Barassi C.A. Shoot growth and water status in
Azospirillum-inoculated wheat seedlings grown under osmotic and salt stresses //
Plant Physiology and Biochemistry — 1997. Vol. 35. — P. 939-944

9505



