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Abstract. In the given article the research results on change of the morphological - genetic
structure of the profile, granulometric composition, distribution of the physical clay on profile,
supplement of density, gross composition of soil and silty fraction of the virgin [Grey Cinnamonic]
and irrigated grey-brown soil [Irrigated Grey- Cinnamonic] in the arid steppe zone of Azerbaijan
have been described depending on their agricultural use and antiquity of irrigation. Dependence
of their density supplement of the irrigated grey-brown soil on granulometric composition and
antiquity of their irrigation was established. The place of the virgin and irrigated grey-brown soil
was defined depending on agricultural use and antiquity of irrigation in the system of the interna-
tional classification of WRB (2014): virgin saturated gleyey calcareous heavy-loamy grey-brown
soil - Duric Gleyic Calcic Kastanozems (Loamic); Long- irrigated grey-brown (irrigation-
accumulative) (more than 300 years), powerful gleyey cultivated Long- irrigated calcareous

heavy-loamy-Gleyic Petrocalcic Kastanozems (Anthric, Loamic).
Key words: grey-brown soil, antiquity irrigation, granulometric composition, supplement of

density, gross composition.

INTRODUCTION

Use of the soil resources in agricul-
ture affects the soil-forming process both
directly and indirectly through other fac-
tors, taking on the leading functions of reg-
ulating the interrelation between soil and
cultivation crops and natural landscape [1,
2]. The agricultural soils in Azerbaijan differ
for a period of development and degree of
cultivation [3-5]. The transformation of nat-
ural biocenoses into agrocenoses is always
accompanied by a change in morphological
and physical parameters, as well as the
qualitative and quantitative composition of
organic residues [6, 7]. A quantitative ac-
count of such changes makes it possible to
determine the speed and direction of soil
formation processes [8-11].

Accounting for the content and re-
serves of nutrients, their distribution in
the soil profile makes it possible to estab-
lish the amount of available nutrients for
crops, their biogenic accumulation, the di-
rection of migration and participation in

the biological circulation of elements,
which is very important for increasing ag-
ricultural production in the dry subtropical
zone of Azerbaijan [12]. The aim of the
study is to assess changes in the morpho-
logical and agrochemical parameters of
soils in the dry subtropical zone of Azer-
baijan under the influence of their agricul-
tural use.
MATERIALS AND METHODS

The studies were carried outin 1998-
2020 on virgin (Grey Cinnamonic) and irri-
gated gray-brown soils (Irrigated Grey Cin-
namonic, over 300 years). The soil-forming
rocks are mainly modern gypseous calcar-
eous deluvial loessial clayey for virgin, bo-
haric and irrigative soils. Cultivation agro-
technics - zonal with some changes for
each option.

The climate is subtropical with dry
hot summers, the amount of active to is
4500-4848¢C, the arrival of FAR is 120-
133 kcal/cm?, the amount of precipitation
is 180-330 mm per year; days with air
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to> 100-285-330 and soil> 50 -315-360.

The laying of soil sections, their de-
scription, the selection of soil samples and
the establishment of the preliminary clas-
sification name of the soil in the field were
carried out according to the Guidelines for
Soil Description (FAO, 2012) and according
to the methods [13-17]. In soil samples,
the following were determined: physico-
chemical properties [18]. Based on mor-
phological and physicochemical properties,
the name of gray-brown soils was given
according to the International Soil Classifi-
cation based on the Abstract Base (WRB,
2015) [19-21].

RESULTS AND DISCUSSION

As it is known, the soils are charac-
terized with the definite appearance and
special morphological structure, and even
a short-term anthropogenic influence on
the soil leads to changes in morphological
features, radical genetic changes are creat-
ed in soil during prolonged irrigation and
it affects the direction and intensity of soil
formation [22-24].

The parameters obtained on the ba-
sis of generalized and statistic study of nu-
merous field investigations of typical sec-
tions describe main types of morphological
structure of dry steppe zone zones and vir-
gin, boharic, irrigated arid field (table 1).

A statistical analysis of the main
morphological indicators allows to get a
correct average value of genetic layers
(density) of the new soil for solution of the
real problem, to show a change rate of the
profile in a process of soil cultivation.

An average quadratic inclination
(S=4-12 cm), and relative error (P=4-10 %)
can be considered an average value. This
confirms correctness of the obtained aver-
age value. The prolonged and systematic
irrigation is a reason for strong change of
agrophysical features in the zonal soils.

V.A. Kovda [25] indicates that an ap-
plication of cultivation in the dry steppe
zone arid field condition improves water-
physical features of virgin soils, rises their
waterproofing, water penetration, ability
to retain moisture reserve in soil.

Table 1 - Average statistical morphological indicators of grey-brown soils in the dry

steppe zone

Indict- Virgin Boharic Newly irri- Irrigated Anciently irri-
ors gated gated (over
300 years)

Thickness of
layers, cm
A-Aa

34,7+0,70 37,1+1,00 42,6+1,23 51,5+1,10 66,8+2,19
AO 3,2+0,40 - - - -
AT'AT'p-Al'a 18,5+0,71 19,3+0,42 25,6%0,66 26,1+0,45 27,2+0,57
AU-AT'p-ALa 1460055 17,8£0,80 | 17,2+1.05 24,2+0,64 25,2+0,57
Al"a - - - - 20,31,31
Agro- irrigation - - - - 99,8+4,47
Depth with 39,0+1,28 46,7+2,36 65,4+2,35 97,1+2,40 -
carbonate, cm
Layer formation
in depth, cm - 104,6:2,44 | 113,4+7,68 | 14556,30 -
Gypsum 102,7+3,38 - - - -
Salt 153,1+7,36 | 159,2+6,26 : : -
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Statistical investigation of factual da-
ta (table 2). The heavy loamy granulo-
metric composition is characteristic for
virgin soils of the dry steppe zone of A-
layer. On average < 0.01 mm - 56.7+1.18 %.
A quantity of notable claying particles
< 0.01 mm is noted in the middle part (25-
50 cm) of profile.

This is characteristic for boharic
soils. The weak loamy is noted in the one-
metre layer, a composition of silt fraction is
28.3£1.08-31.84+0.83 % physical clay is
63.0£1.8-65+1.1. It is accordingly 3.5 %
dry steppe zone, more than virgin zonal
soils. This is explained with the intensive
collection of agroirrigation floats and their
heavy composition.

Table 2 - Average statistical data of the granulometric composition in the grey-brown

soils in the dry steppe zone zone

Soils Average Fraction<0,01 mm, % Fraction<0,001 mm, % Siltness
depth, cm D

X S v Sx X S v Sx egree,

%

Virgin 0-25 56,7 | 6,76 | 11,93 | 1,18 | 24,2 | 599 | 24,81 | 1,04 43
2550 | 643 | 536 | 834 | 093] 286|501 1745 | 088 45

50-100 | 60,8 | 521 | 858 | 0,85 | 254 | 480 | 1891 | 0,68 42
100-200 | 58,0 | 12,17 | 21,00 | 2,33 | 204 | 6,37 | 31,21 | 1,23 35
200-300 | 56,9 | 9,79 | 17,21 | 2,95 | 20,6 | 840 | 40,65 | 2,53 36
Irriga- 0-25 57,6 | 464 | 804 | 080 | 258 | 1,71 | 6,60 | 0,30 45
ted 25-50 | 592 | 738 | 1245 | 1,25 | 27,7 | 5,41 | 19,54 | 0,92 47
50-100 | 58,7 | 847 | 1442 | 1,26 | 26,7 | 5,52 | 14,42 | 0,82 45
100-200 | 53,8 | 11,00 | 20,40 | 1,59 | 24,3 | 2,93 | 12,06 | 0,42 45
200-300 | 47,9 | 11,14 | 33,21 | 2,76 | 16,6 | 6,63 | 40,01 | 1,65 37

An- 0-25 63,0 | 6,66 | 1060 | 0,97 | 29,2 | 7,71 | 26,12 | 1,12 46
ciendy | e oo | 654 | 730 | 11,15 | 1,10 | 31.8 | 551 | 11,15 | 083 49
Irtr;%a' 50-100 | 64,7 | 790 | 12,21 | 0,98 | 30,6 | 7,58 | 27,74 | 0,94 47
(over | 100200 | 594 | 10,64 | 1781 | 140 | 260 | 529 | 2034 | 070 44
300 200-300 | 57,4 | 929 | 1617 | 1,73 | 23,0 | 521 | 22,62 | 0,97 40

years)

The soils which are irrigated with the
transparent ganat and artesian waters have
lighter composition along the profile. The
noticeable difference of the upper three-

meter layer of the irrigated virgin soils is
shown for a granulometric composition
(table 3).
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Table 3 - Distribution of physical clay in the irrigated grey-brown soils of the dry steppe
zone (layer 0-3 m) zone

Particles Granulo- Virgin Irrigated Anciently irrigated
composition | metric compo- - - -
<0.01mm% | sition quantity % quantity % quantity %
' ' number number number
0-5 Sand - - - - - -
6-10 - - - - -
11-15 Sandy - 1 0,5 2 0,8
16-20 1 0,7 1 0,5 2 0,8
21-25 Light loamy 1 0,7 1 0,5 2 0,8
26-30 2 1,4 2 1,0 3 1,2
31-35 Average loamy 3 2,0 7 3,7 4 1,6
36-40 4 2,7 10 53 5 1,9
41-45 10 6,7 12 6,4 6 2,3
46-50 Heavy 11 7,3 15 8,0 13 51
51-55 Loamy 14 9,3 28 14,9 24 9,3
56-60 24 16,0 53 28,3 31 12,1
61-65 Light 45 29,8 30 16,0 64 24,7
66-70 Clayey 25 16,7 18 9,6 59 23,0
71-75 9 6,0 8 4,3 30 11,7
76-80 Average 1 0,7 2 1,0 9 3,5
81-85 Clayey - - - - 3 1,2
>85 Heavy Clayey - - - - - -
Total 150 100 188 100 257 100
Mode 63,56 58,59 65,34

Sometimes if the granulometric compo-
sition is light loamy - 52.2 %, in all cases a
composition of the particles (a composition
mode is <0.01 mm 63.6 %), then the irrigated
soils are heavy loamy 51.2-58.6 % (from 188
cases) regularly rise and a composition of the
light loamy (17.9 % from 188 cases) com-
pared to (13.5 % from 150 cases).

The 3-meter layer of the upper stra-
tum formed by irrigation floats of irrigated
soils (with turbid water) is light loamy-
59.4 % - 257 by chance (composition of the
particles<0.01mm-65.3 %). A relative in-
crease in loamy (4.7 % in all cases) and
light loamy (5.2 %) is observed depending

on irrigation relief in the irrigated soils ir-
rigation period and so on). The profile of vir-
gin soils is distinguished with the density
(table 4).

The soil density changes at a large
limit in the with some factors
(granulometric and micro-aggregate, sup-
ply of organic substantive, adopted agro-
technics).

An upper part of profile is considera-
bly humificated and it is characterized with
the lower density in all cases; 1.19 g/cm3 -
changing coefficient is 6.88 % (dry steppe
zone).
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The density usually rises in calcare-
ous layer and it is accordingly 1.414 *
0.025 and 1.378 + 0.023 g/cm3. Density of
soil-forming rocks depends on its granu-
lometric composition. Decrease is 1.22-
1.34 g/cm3 in the loessed loamy soil.

The information about the field soils
is grouped depending on type and zone of
the irrigation period and creates imagina-
tion about change of soil density in cultiva-
tion processes.

Table 4 - Average statistical indicators of soil density (g/cm3) zone

Soils Middle The number X S \ Sx Average reliable
depth, cm of samples interval till 0,05
dry steppe zone, grey — brown
Virgin 0-25 14 1,190 | 0,080 6,88 0,021 1,145-1,235
25-50 14 1,352 0,098 9,29 0,034 1,279-1,425
1,414 | 0,115 6.98
50-100 15 1,345 | 0,115 ’ 0,025 1,361-1,467
100-200 14 L1227 | 0,098 ?’gi 0,031 1,279-1,411
200-300 14 0,029 1,163-1,291
Irrigated 0-25 10 1,186 | 0,161 13,54 0,041 1,091-1,291
25-50 10 1,402 0,093 6,63 0,021 1,355-1,449
50-100 15 1,403 | 0,093 6,93 0,020 1,360-1,446
1,423 0,145 10,22
100-200 18 1438 | 0232 | 1616 0,034 1,352-1,494
200-300 10 0,073 1,275-1,601
Anciently 0-25 16 1,178 | 0,118 | 10,04 0,029 1,117-1,239
Irrigated 25-50 22 1,302 0,127 9,72 0,027 1,246-1,359
(over 300 50-00 28 1,371 | 0,117 3,93 0,022 1,326-1,416
years) | 100-200 32 1406 1 01301 55 | (023 1,363-1,455
1,341 | 0,103 764
200-300 22 ’ 0,022 1,295-1,387

The density over all layers (irrigation
with transparent water) in the irrigated
soils is higher than zonal virgin soils (1.40-
144 g/am3) except the ploughed soils which
exposed to intensive cultivation during till-
ing and it regularly rises towards depth. If
we compare density of the irrigated soils of
the dry steppe zones with virgin soils, we can
come to such a conclusion that its decrease
occurs under plough layer, but increase hap-
pens under tillage. Change of the mineralogi-
cal composition of soils under an influence of
irrigation is a complex process [26-28]. The
general analyses of the silt fractions in the
virgin and irrigated soils indicate (table 5)
that there are definite differencies in a total

composition of the cultivated dry steppe
soils of montmorillonum group in the irri-
gated soils.

The virgin soils and A - layer consist
of 56-58 % of SiO;, and this descends to-
wards soil-forming rocks (49-51 %). The
virgin and irrigated soils don’t differ for a
quantity of Fe;02. Molecul ratio of SiOz;
R203is the silt fractional virgin soils - 3.3-
4.3, but it is 3.4-4.0 in the irrigated soils.
This ratio and presence of K20, MgO in silt
fraction is explained by predominance of
hydroslude minerals in silt fraction of vir-
gin soils, but by predominance of montmo-
rillonum group in the irrigated soils.
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CONCLUSION al classification of WRB (2014), virgin, sat-

Agricultural use and antiquity of irri- urated gley calcareous heavy-loamy grey-
gation of grey-brown soil in the arid sub- brown soil - Duric Gleyic Calcic Kastano-
tropic zone of Azerbaijan significantly in- zems (Loamic); Long- irrigated grey-brown
fluenced the process and peculiarity of the (irrigation-accumulative) (more than 300
given soil. years), powerful gleyey cultivated Long-

On the basis of the received data the irrigated calcareous heavy-loamy-Gleyic
place of the virgin and irrigated grey- Petrocalcic Kastanozems (Anthric, Loamic).

brown soil in the system of the internation-
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TYHWIH
M.II. Ba6aes?, .M. PamazanoBal*, P.U. Mupse3aze!
93IPBAMYKAHHBIH KYPFAK JIAJIA AUMAFBIHBIH TOIBIPAFBIHA UTEPY MEH
CYAPY/IbIH, ©CEPI )KOHE KIKTEY »KYHUECI

1 93ip6atincan PecnybaukacwviHbiH Folabim dcaHe biaim munucmpaiei Tonbipakmauy
JcaHe azpoxumusi uHcmumymol, 1073, baky, M. Pazum keweci, 5, 93ip6atixcaH,

*e-mail: firoza.ramazanova@rambler.ru

By Makasiazia 93ip6aii>kaHHbIH, KYPFaK Jlajsia aiMaFbIHAaFbl ThiH (Grey Cinnamonic) »oHe
cyapMasibl Cyp-KOHBIp TonbipakrapAblH (Irrigated Grey Cinnamonic) aypln mapyamblibIFbIHAA
naijjajaHyFa >KoHe Cyapy Y3aKTbIFbIHa OalJIaHBICTBI TOMBIPAK KeCKiHiHiH MOpPGOJIOTHUSJIBbIK-
reHeTUKaJIbIK KYPblIbIMBIHBIH, FPaHYJIOMETPUSJIBIK KypaMbIHbIH 63repicTepiH, KecKiH 60MbIHIa
bU3UKaNBIK OalIlbIKTBIH TapaayblH, KYPbUIbIMBIHBIH, TbIFbI3AbIFbIH, TONBIPAKTBIH >KaJIIbl
KypaMbl MeH ca3[bl QppakLUsIapblHbIH, 63repyi OoWbIHIIA 3epTTey HITHXKeJepi KepceTiireH.
CyapMasbl Cyp-KOHBIP TONBIPAKTAP/bIH TY3iJy ThIFbI3ABbIFbIHBIH, [PAHYJIOMETPHUSIIBbIK KypaMFa
>KoHe oJIapJbl Cyapy Y3aKTbIFbIHA TOYEJi/NIri aHbIKTalbl. AJILIHFAH MaJliMeTTep/iH HeTi3iHae
aybll LIapyallbJIBIFbIHAA TaWJaJaHyFa KoHEe Cyapy Y3aKTbhIFbIHA OaHJIAHBICTBI ThIH, KoHE
cyapMasibl CYyp-KOHBIp TomnblpakTblH WRB (2014) xasblKapaJblK KiKTey KyiHeciHeri OpHBI
AHBIKTA/IAbI: ThIH, KAHBIKKAH Ca3/ibl KApOOHATTHI aybIp-KYMOAJIIBIKTbI CYyP-KOHBIP TOMbIPAK, —
Duric Gleyic Calcic Kastanozems (Loamic); exenzeH cyapMmasbl Ccyp-KOHbIp (cyapMasbi-
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akKyMmyasauusiiblK) (300 >KbU1ZaH actaMm), KaJiblH Ca3/Abl WrepiiTeH eXesNJeH CyapMaJibl
KapOOHATTHI aybIp KyMOanmbIKTel — Gleyic Petrocalcic Kastanozems (Anthric, Loamic).

Tytiindi  cesdep:  Cyp-KOHBIp  TONbIpAK,  e€XeJJeH  CyapbuLIaTblH  TOIbIpPAK,
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BJIMTHUE OCBOEHU S U OPOILIEHUA HA TTIOYBY CYXOCTEITHOM 30HbI A3EPBAM-
JOKAHA U CUCTEMA KJACCUOUKALIMU
IMuHnucmepcmeo Hayku u O6pazosanus Azep6atidxcaHckoli Pecnybauku HHcmumym
IlousosedeHus u Aepoxumuu, 1073, baky, ya. M. Pazuma, 5, Azep6atidiicaH,
*e-mail: firoza.ramazanova@rambler.ru

B craTbe wu3/0KeHBl pe3yJbTaTbl HCCJAeJOBAaHUH 10 U3MeHeHHI0 MopdoJioro-
reHeTUYEeCKOro CTPOeHUsl Npouis, rpaHyJIOMETPHUUECKOT0 COCTaBa, pacnpejeseHus pusuye-
CKOH TJIMHBI 10 NPOQUIIIO, IJIOTHOCTH CJI0XKEHHS, BAJIOBOT'O COCTAaBa MOYBbI U UJIUCTOH QpaKLUU
nesrHHBIX (Grey Cinnamonic) ¥ opouiaeMbIx cepo-KopuyHeBbIx o4B (Irrigated Grey Cinnamon-
ic) cyxocTenHo# 30HbI A3ep6aii/kaHa B 3aBUCHMOCTH OT UX CEJIbCKOX035IUCTBEHHOTO MCII0JIb30-
BaHMUA U JABHOCTH OPOLIEHHUs. YCTaHOBJIEHA 3aBUCUMOCTb IJIOTHOCTH CJIOXKEHHSI OpPOLIAEMbIX
Cepo-KOPUYHEBDIX N10YB OT PAHYJIOMETPUYECKOI0 COCTaBa U JABHOCTH UX opoluueHus. Ha ocHo-
BaHUM IOJIYYEHHBIX JAaHHBIX ONpe/e]eHO MEeCTO LeJUHHBIX U OpPOLIAeMbIX CEpPO-KOPUYHEBBIX
[I0YB B 3aBUCUMOCTHU OT CEJbCKOXO3SHCTBEHHOIO UCIO/Ib30BaHUs U JaBHOCTH OPOILEHUs B CH-
cTeMe MexayHapoaHo# knaccudukauuu WRB (2014): uenuHa, HacblllleHHas rjieeBast KapboHaT-
Hasl TSDKeJIO-CYyTJIMHUCTas cepo-KopudHeBas noysa — Duric Gleyic Calcic Kastanozems (Loamic);
JlaBHOOpLIAaeMble CEPO-KOPUYHEBbIE (MPPUTalMOHHO-aKKyMyJIsaTUBHbIE) (6osiee 300 seT), Mou-
Hasl rJieeBasi OKyJIbTypeHHasl JaBHO opollaeMasti Kap6oHaTHas TsKeJo-CyrjauHucTas- Gleyic Pet-
rocalcic Kastanozems (Anthric, Loamic).

Karwouesvle caoea: cepo-kopuyHeBasl N04YBa, JAaBHOOpOIIaeMasl N04YBa, [PaHyJIOMeTpHUYe-
CKHM COCTaB, IJIOTHOCTD CJIOXKEHHS], BAJIOBOH COCTaB.
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