broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 10. Ne5. 2024
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/102

UDC 631.7 https://doi.org/10.33619/2414-2948/102/21
AGRIS F04

AGROCHEMICAL CHARACTERIZATION OF PODZOLIC-YELLOW SOILS
FERTILIZED FOR A LONG TIME

©Tagiyev N., Lankaran State University, Lankaran, Azerbaijan, ulkarcografiya@mail.ru
©Azizli N., Lankaran State University, Lankaran, Azerbaijan

AT'POXUMHNYECKASA XAPAKTEPUCTHUKA JJUTEJIBHO YAOBPAEMBIX
HOA30JUCTO-KEJITO3EMHBIX ITOYB

©Tazcues H., Jlenxoparnckuil 2ocyoapcmeeHubiil yHugepcumem, 2. Jlenkopamw, Azepoaiiodcan
©Aszuznu H., Jlenxopanckuii cocyoapcmeentulil yuugepcumem, 2. Jlenkopanw, Azepbaiiosxcan

Abstract. 1t is known from our research that in the last 40-50 years, as a result of intensive use
of podzol-yellow soils, the reserve and amount of humus reduced, mechanical composition
relatively lightened, but relatively stabilization was observed in humus quantity in the areas where
the crop rotation was available. It is known that among the agricultural plants, the standard soil for
tea plant — weakly podzolic yellow soil has a score of 100 points on the quality scale. Every year
application of mineral fertilizers is required in order to get a lot of green leaf crops from the tea
plant bushes in terms of soil-ecological requirements. Therefore, physiological acid ammonium-
sulfate fertilizer is applied to bushes at a high dose every year. The super-phosphate fertilizer with
more gazh in its composition is applied together with nitrogen fertilizer in order to increase its
efficiency. In addition to it, potassium-chlorine or potassium-sulfate is applied. According to
the research results it can be noted that humus of moderately washed sort decreased 0,1-1,30%, total
nitrogen — 0,07-0,08%, absorbed ammoniac — 20,60-40,14 mg/kg, ammoniac dissolved in water
— 1,56-4,38 mg/kg, nitrate — 0,24-2,34 mg/kg, total phosphorus — 0,04-0,05%, gross phosphorus
— 2,28-23,54 mg/kg, total potassium — 0,14-0,80 %, exchangeable potassium — 50,0-77,4 mg/kg
compared to non-degraded sort.

Aunomayus. B mnocnepame 40-50 ser B pe3ynpTareé HMHTEHCUBHOIO HCIOJIb30BAHUS
MOJ30JIMCTO-KENTO3EMHBIX TIOYB 3alachl M KOJMYECTBO TyMyca COKpAIIalOTCs, MEXaHHYeCKHUU
COCTaB OTHOCUTENbHO obOiseryaercs. Ho HaOmionaeTcst oTHOCUTENbHAST CTaOMIM3alKs KOJIMYeCcTBa
rymMyca B IIOYBaX TEPpPUTOPUH, IJe CyIIecTBOBall ceBOOOOPOT. Cpenu ceabCKOXO3SHCTBEHHbIX
pacTeHHil cTaHAapTHas MOYBa JAJs YaifHOro pacTeHusi — cIabomoA30IMCTas JKeNTas oYBa UMeeT
oueHky 100 OammoB mo mikane KadecTBa. EjKeromHo HEOOXOAMMO BHECEHHE MHUHEpaIbHBIX
YAOOpEHHH IS MOTy4eHHs OOJBIIOTO KOJMYECTBA 3€JIEHBIX JIMCTHEB KYCTOB YallHOTO PACTEHHS C
TOYKU 3pEHHs TOYBEHHO-3KOJIOTHYECKUX TpeOoBaHUil. [loaTOMY €XeromgHo BHOCAT MOJ KYCThI
¢bu3nonoruueckoe Kuciaoe cynb(parHo-aMMOHHMITHOE ynoOpeHue B Beicokoil no3e. Cynepdocdarnoe
ynoopeHnue ¢ OOJbIINM KOJIMYECTBOM r'a’ka B COCTABE BHOCUTCSI BMECTE C A30THBIM YIOOpEHHEM /ISt
noBbIIeHUs1 ero 3ddexkruBHOCTH. [ToMHMMO HEro BHOCST Kajws XJIOpWJI WiH Kamus cymbgar. Ilo
pe3ynbTataM UCCIeNOBAaHUNA MOYKHO OTMETHTh, YTO TYMYC YMEPEHHO IPOMBITOTO COpTa CHHU3HWIICS
Ha 0,1-1,30%, o6mmii azor — 0,07-0,08%, mommomenusii ammuak — 20,60-40,14 Mr/xr,
pacTBOpeHHBbIN B Boge ammuak — 1,56—4,38 mr/kr, Hutparsl — 0,24-2,34 mr/kr, ¢pocdop oOumii
—10,04-0,05%, docdhop BamoBoit — 2,28-23,54 mr/kr, obmwmit kamuii — 0,14-0,80%, oOMeHHBINH
kanmuii — 50,0—77,4 MI/KT 10 CpaBHEHHUIO C HEPA3IIOKUBIITHMCSI COPTOM.
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Application of physiological acid ammonium-sulfate, super-phosphate and potassium-
chloride fertilizers for a long time affects agrochemical character of soil. As it is known, the
experiments have been carried out in the podzol-yellow soils and their various sorts [9, 10].

Regularly application of organic-mineral fertilizers shows itself in its impact on agrochemical
character of podzolic — yellow soils, firstly change of soil reaction. For example, application of
ammonium-sulfate and superphosphate for a long time increases pH, hydrolytic and variable acidity
in the soil. pH — 0,9-1,4 in water suspension and pH — 0,7-1,2 in salt suspension increases
towards acidity [2, 3, 7].

While applying physiological acid fertilizer at a high dose, acidity of soil rises. For example,
when physiological acid ammonium-sulfate fertilizer is given at the expense of 360 kg of nitrogen
in the fruitful plantations of the Lankaran Tea branch pH — 1,2 rises to acidity, hydrolytic acidity
increases 14,8 mg-eq per 100 gr of soil. An attitude of the agricultural plants including tea plant to
reaction of the podzol — yellow soil (pH) solution is different. Reaction of the soil solution greatly
influences the entry of nutrients into plants. As it is known, the soil solution is formed as a result of
water current in soil and soil wetting, in the process of soil-formation where various salts and acids
are dissolved in water. In other words, when the pure water soaks the soil, then affects its solid part,
it absorbs the substances dissolved in it and as a result it turns into soil solution [4-6, §].

The soil solution, i.e. liquid soil phase has a great importance for normal nourishment of
plants by their root. It is a main and direct source of the nutrients for plants, because the plants
assimilate more nutrients from soil solution. An important character of the soil solution is its
reaction. These reactions are acid, neutral and alkaline solutions for their character. As the organic
fertilizers are slowly decomposed (mineralization and ionizing) as a rule, it is good to apply them
under the main plow (to the depth of 20-30 cm) in autumn with an interval of 3-4 years. We should
note that the organic fertilizers in fresh condition, as soon as it is obtained, it must be stored in the
closed containers or covertly (with soil, sand or polyethylene) in the shape of a hook (heap) until it
is used. The fertilizer that is taken from hook or heap should be immediately sown on the field and
mixed with the soil by deep plowing [9-11].

Material and methodology

A quantity of absorbed cations changes in soil as a result of application of the organic-mineral
fertilizers for a long time. An amount of magnesium is more than calcium. As the dose of
ammonium-sulfate applied to the soil increases, a quantity of absorbed calcium reduces, and
magnesium rises in soil. As the high dose of super-phosphate applied, an amount of absorbed
calcium predominates over magnesium in the podzolic-yellow soils. As a result of application of
mineral fertilizers for a long time, not only ratios of calcium and magnesium change, but also a
quantity of gross aluminum rises. A quantity of aluminum mostly rises in the areas where fertilizer
is applied at a high dose [1, 2].

Application of mineral fertilizers for a long-time changes concentration of organic substances
and nitrogen in the podzolic-yellow soils. The research show that application of mineral fertilizers
for a long time accelerates biological and physical-chemical processes in soil, decomposition and
mineralization of nitrogen combinations, biological and physical-chemical processes, and activates
biological absorbing (https://kurl.ru/AxAyg).
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Table 1
EXPERIMENTAL AREA:
AGROCHEMICAL CHARACTER OF PODZOLIC-YELLOW SOILS UNDER THE TEA (2023)
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Non-degraded soils

0-30 2.6 0.14 61.1 12.3 51 0.15 93.6 229 1720 53 39

30-60 2.1 0.12 52.1 11.6 33 0.14 40.5 218 146.0 52 39

60-100 1.1 0.09 31.2 5.2 1.5 0.10 24.3 248  112.0 49 4.2
Moderately degraded soils

0-30 1.2 0.05 21.4 7.0 29 0.12 70.0 1.50 92.0 54 41

30-60 11 0.03 12.6 5.0 25 0.09 32.0 145  64.40 6.6 39

60-100 1.3 0.02 9.5 3.0 1.4  0.06 23.0 1.35 62.0 59 45

Table 2

EXPERIMENTAL AREA:
AGROCHEMICAL CHARACTER OF PODZOLIC-YELLOW SOILS UNDER THE TEA (2024)

B3 Nitrogen Phosphorus Potassium
- - = S
£ X S g =5 2 & 2 = L =
- %) S D - = =) 2 > X © o) o
= S = o £ ) > E = O o 2 =S 7]
= = = S S X < o S — o =X c D 1
o S = o & =23 s B8N - < c S =3 T
a T - 2L 25 O FgZ 4 g 32 3 =
6T ¥ gz 28 z £ g # §° &
2 =z 0= p= S O 5

Non-degraded soils

0-30 2.7 0.12 62.0 12.3 5.0 015 9509 230 1720 56 43

30-60 2.4 0.10 51.0 10.2 3.0 015 4240 210 147.0 5.1 3.9

60-100 1.3 0.09 30.0 6.4 1.0 011 2230 230 113.0 54 44
Moderately degraded soils

0-30 14 0.05 22.0 7.5 350 011 71.4 1.56 94.5 53 43

30-60 11 0.03 11.0 7.0 320 0.09 33.0 1.47 66.3 6.1 4.1

60-100 1.3 0.02 10.0 4.3 2.10 0.07 22.0 2.35 61.0 6.0 46

So, application of mineral fertilizers at an optimal norm for a long time affects the transition
of nutrients from one form to another, their movement in soil. For example, humus was 2,0% in soil
taken from a non-fertilized field, but it was 2,88% in the areas where fertilizer is applied. There is a
great importance of fertilizers in improvement of agrochemical characters of podzolic-yellow soils
under the tea. Considering this, a quantity of total and assimilated forms of nutrients was defined in
the taken soil samples. A quantity of total humus vibrates by 1,60-2,80 % in one-meter layer of soil
in non-degraded soils under the tea in the samples taken to study the agrochemical characters of the
soil in 2023-2024 (average of 2 years). Total nitrogen concerning the potential fertility in these soils
over profile was 0,13-0,16%, total phosphorus — 0,12-0,18%, potassium — 2,64-2,50%.
Ammoniac dissolved in water in 1 kg of soil changes by 5,9-13,0, absorbed ammoniac — 32,28-
64,0, nitrate nitrogen — 1,94-6,24, gross phosphorus — 26,68-96,54, exchangeable potassium —
116,20-174,80 mg/kg (Table 1).
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Table 3
EXPERIMENTAL AREA: AGROCHEMICAL CHARACTER OF PODZOLIC-YELLOW SOILS UNDER
THE TEA (2023-2024-average of 2 years)
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Non-degraded soils

0-30 2.6 0.15 63.0 13.2 6.14 017 9554 251 1738 50 41

30-60 2.4 0.13 54.12 10.3 429 016 4358 244 1501 52 40

60-100 14 0.11 32.24 5.7 1.84 0.11 26.57 2.65 1152 54 44

Moderately degraded soils

0-30 14 0.07 23.78 8.72 380 0.12 72.0 1.70  96.40 54 42

30-60 1.3 0.06 14.26 7.04 280 0.11 33.8 1.80 78.50 6.6 4.0

60-100 14 0.05 11.57 4.24 1.60 0.06 23.3 2.40 65.2 58 45

Results

The degradation process negatively affects agrochemical indicators of podzolic-yellow soils
under the tea and decreased their quantity. So, humus was 0,1-1,30% , total nitrogen — 0,07-0,08%,
absorbing ammoniac — 20,60-40,14 mg/kg, ammoniac dissolved in water was 1,56-4,38 mg/kg,
nitrate — 0,24-2,34 mg/kg, total phosphorus — 0,04-0,05%, gross phosphorus — 2,28-23,54
mg/kg, total potassium — 0,14-0,80%, exchangeable potassium 50,0-77,4 mg/kg in moderately
washed kind of soil compared to non-degraded kind of soil (Table 2, 3). A quantity of pH was 0,4-
0,3 in water solution, but it was 0,2-0,1 in salt suspension. That is, it was determined that the soil
environment changed from acidity to alkaline environment.
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