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Abstract. The aim of this study was to evaluate morphologic features, diagnostic qualifiers and
enhance classification of alluvial-meadow soils in the floodplain of the Kur River within Azerbaijan.
For this purpose, several soil pits were placed in the representative test areas and multiple soil samples
collected within field campaigns (2014-2015). Based on the field and laboratory test data, the detailed
soil maps of the test areas were compiled, and diversity of alluvial-meadow soils was classified as
suborders (subtypes): alluvial-meadow primitive; alluvial-meadow layered (flaggy); alluvial-
meadow dark and alluvial-meadow irrigated. It was found out that in the floodplains, local soil
variability was predominantly attributed to not only alluvial sediments, but also water table,
mineralization rate and salt content of underground water as well flood water play an important role.
The mineralization of ground water is weak (1.40-3.70 g/I) and the concentration of hydro-carbonates
(HCO3") varies from 0.56 to 0.92 g/l. No salinization indication found in the profile of alluvial-
meadow primitive and alluvial-meadow layered soils, while weak concentration (solid content =
0.40-0.54%) was found at a depth of 80—150 cm in the alluvial-meadow dark soil. Unlike other
subtypes, alluvial-meadow dark soil is characterized with the higher biomass (green weight of top =
41.5 cwt/ha and green weight of underground = 142.3 cwt/ha), high mobility of humus substances
with predominance of the 1st fraction of humin (20.0-28.1%) and fulvic acids (14.6-22.3%). The
ratio of Cha : Cfa reaches 1.18—1.32. For the alluvial-meadow irrigated soil, the second fraction of
humin acid (9.3-10.2%) and total content of humin acid ranges from 45.6 to 50.3%. The ratio of Cha
: Cfa is larger (1.37-1.50). Depending on the lithology of alluvial sediments, the content of Si0; and
R>O3 varies in the ranges of 53.0-57.2% and 9,6-26,0%, respectively. For the alluvial-meadow dark
soil, decomposition of alum silicates in alkaline hydrolysis is typical (8.7-9.0). The content of SiO2
and R»O3 varies between 47.8 and 50.6 %, and 19.7 and 21.6%, respectively. In the topsoil, of the
irrigated soils in associated to washing out the content of Ca and CaO content (12.2—13.1%) increases
in deeper horizons.

Annomayus. 1lenplo naHHOTO HCCleoBaHMsA Oblla OLlEHKAa MOP(OJIOTHYECKUX MPU3HAKOB,
JIMArHOCTUYECKHX MOKa3aTeseld 1 yTOUHEeHHE KJIacCU(UKAIIUHU aJUTIOBUAIBHO-JIYTOBBIX MTOYB B IIOWMeE
pexku Kypbel B mpenemax AsepOaiimpkana. [[ias 3TOro Ha penpe3eHTAaTHUBHBIX IOJUIOHAX OBLIO
3aJI0’)KEHO HECKOIIbKO MOYBEHHBIX Pa3pe3oB, a B X0Jie MoieBbIX uccaenoBanuii (2014-2015 rr.) 6su10
0TOOpaHO HECKOJIbKO TMOYBEHHBIX NpoO. [0 JaHHBIM TMONEBBIX M JIA0OPATOPHBIX HCCIEIOBAHUI
COCTAaBJICHBI JIETaJbHbIE NTOYBEHHBIE KApThl OIMBITHBIX IUIOHIA/IEH, a pasHOOOpa3ue aulioBUAIbHO-
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JYTOBBIX TOYB KJIACCU(UIMPOBAHO HA YpPOBHE MOJTHUIA: AJUIIOBHAJIbHO-IYTOBBIE MPUMHUTUBHBIE,
aJUTIOBUAJILHO-TTYTOBBIE  CJIOUCTHIC;, aJUIIOBHAIBHO-JIYTOBbIE TEMHbBIE U aJUTIOBHAJILHO-JYTOBBIE
opoiaembie. BEISIBICHO, UTO B TOWMaX JIOKAJIbHASI U3MEHUYUBOCTH TIOYB MPEUMYIIECTBEHHO CBsI3aHa
HE TOJIBKO C aJUTFOBHATBHBIME OTJIOKCHHUSIMH, HO U OOJIBIITYIO POJIb HTPAOT YPOBEHB TPYHTOBBIX BOI,
CTETeHb MUHEPAIN3aI[iH U COJIEHOCTHU IMOA3EMHBIX BOI, @ TAK)KE MTABOJIKOBBIE BO/IbI. MUHEpanu3aIus
nox3eMHbIX Box ciabas (1,40-3,70 r/m), konnenTpanus ruapokapoonaro (HCO3™) konebnercs ot
0,56 mo 0,92 r/n. B mpoduiie ammoBHaIbHO-IYTOBBIX NMPUMHUTUBHBIX W aJUTIOBHAJIBHO-JIYTOBBIX
CIIOUCTBIX TTOYB MIPU3HAKHU 3aCOJICHUSI HE OOHAPYKCHBI, a B AJUTIOBHAIILHO-TYTOBOW TEMHOM TIOYBE Ha
ryoune 80—-150 cm oOHapykeHa ciiabasi KOHIEHTpanus (coaepkaHue TBepabix BemecTB = 0,40—
0,54%). B otiuuue ot Apyrux MOATUIIOB, AJTIOBUAILHO-TYTOBbIE TEMHBIE MIOUBBI XapaKTEPU3YIOTCS
OoJee BBICOKOI Oromaccoii (3eneHas Macca nmokpona = 41,5 11/ra u Macca mom3eMHbIX 4acteid = 142,3
11/Ta), BBICOKOH MOJIBMYKHOCTHIO TYMYCOBBIX BEIIECTB C Ipeodiananuem 1-it ¢ppakmuu rymyca. (20,0—
28,%) u ¢ynbBokucnotel (14,6-22,3%). Cootnomenune Crk : Cdk nmocturaer 1,18-1,32. s
AJUTIOBHAJIHO-TTYTOBBIX OPOLIAEMbIX MOYB BTOpasi (pakiusi TyMHUHOBOH Kuciotel (9,3-10,2%) u
o0rmiee copep)aHue TYMUHOBOW KUCIIOTHI Kosieonercst ot 45,6 1o 50,3%. Cootromenune Crk : Cox
oonbire (1,37-1,50). B 3aBUCHMOCTH OT JIMTOJIOTUN AJLTIOBHAIIBHBIX OTJIOXKECHHM conepxkanue SiOr2 u
R>O3 xonebnercs B mpenmenax 53,0-57,2% u 9,6-26,0% cooTrBeTcTBeHHO. ISl ayumrOBHAIBLHO-
JYTOBBIX TEMHBIX MTOYB XapaKTEPHO Pa3NIOKEHHE aTIOMOCHIMKATOB MPH IIEJI0YHOM ruaponuse (8,7—
9,0). Conepxanue SiO; u R>O3 Bapeupyer ot 47,8 no 50,6% u ot 19,7 1o 21,6% coorBeTcTBeHHO. B
MaXOTHOM CJIO€ OPOIIAeMbIX TIOYB B CBSI3U C BBINICIAYMBAHUCM YBEIHUMBaETCs cojepxkanue Ca u
cogepxanne CaO (12,2-13,1%) B Gonee ryOOKHUX TOPU30HTAX.

Keywords: soil, carbonates, soil profiles, alluvial soils, humus, groundwater, floodplains.

Knroueswvie cnosa: I1o4Ba, Kap60HaTI>I, MMOYBEHHBIN HpO(bHHB, AJUTFOBUAJIBHBIC TTOYBBI, TYMYC,
T'PYHTOBBIC BOJbl, 3aJIMBHBIC PABHWHBI.

Introduction

As noted in J. Berhal, the importance of river valleys for the development of agriculture in the
ancient East has long been known. Primarily, emergence of agricultural development was limited to
areas with favorable soil moisture regime and high fertility where accommodate alluvial soils,
particularly in floodplains [1]. However, genetic and diagnostic features, spatial distribution and
classification of alluvial soils in floodplain areas were less studied in compared to zonal soils. The
main reason for less focusing on alluvial soils among soil scientists, maybe highly dynamic soil
formation and complexity of soil cover structure [2, 3].

G. V. Dobrovolsky [3] highly substantiated theoretical importance of studying alluvial soils
occurred in floodplain particularly pointing out significant variability’s in space and time.

In the floodplains, soil forming processes are newly manifested in the adjacent territories to
riverbed (local shallow pools where optimal condition for herbaceous vegetation exists) while
territories released from flood regime are characterized mainly zonal indications of soil forming.

Most probably, the soils of the floodplain areas were less studied due to abovementioned
characteristic soil formation condition compared to the soils in watersheds where pedogenic processes
are more stable as well gradual variability in laterally and vertically.

One of the most outstanding and fundamental studies regarding genesis and evolution of
alluvial soils was published by V. R. Kovda [4] named “Soil formation process in floodplains and
river deltas of continental zones”. In this study, the author developed genetic-evolution approach that
played a key role in studying soils in large areas of alluvial plains where alluvial soil forming
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predominated in the past. He stated that soil formation in the floodplains and deltas are apparently
tend to sod-forming process. In the areas out of floodplain regime prevail apparently zonal indications
of soil forming.

The scientific-theoretical ideas of V. A. Kovda and G. V. Dobrovolsky were followed in the
long-term comparative-geographical studies we conducted in alluvial soils of the river valleys in the
arid and semi-humid subtropics zones of Azerbaijan [5-7].

Materials and Methods

The Kura River is the largest stream in the eastern Transcaucasia. The flood plain of the Kur
River is more than 3000 hectares. The width of floodplain including first terrace ranges from 3 to 5
km.

The study area is located in the floodplain of the Kur River across the Kur-Araz lowland. The
climate of the study region is arid or partially semi-arid as typical to subtropics. The average annual
precipitations and air temperature is 245-310 mm and 14.1-14.5 °C, respectively. The potential
evaporation ranges between 950 and 1100mm, humidity factor is <0.4, and the sun of active air
temperature is 3800-4000°. The vegetation cover is represented by herb bunchgrass steppe with 120-
165 cwt/ha photomasks annually.

The two representative test areas (site-specific) were selected in the study region. More than 10
soil pits were placed to a depth of 1.8-2.0 m and soil samples were collected from the genetic horizons,
in 2014-2015.Total area of each test site is more than 10 hectares, and the soil map was compiled at
a scale of 1:2000. The soil samples were tested for particle size by using pippete method and
trituration with sodium pyrophosphate. Humus content and total nitrogen was determined according
to L. V. Tyurin, and Ca?" and Mg?" cations according to D. V. Ivanov, Na according to K. K. Gedroits,
pH (water) by pH-meter, CO2 content of carbonates using the calcimeter, gross soil composition was
estimated by the classical method by E. A. Arinushkina and the fractional and group composition of
humus according to I. V. Tyurin in the modification of V. V. Ponomareva and T. A. Plotnikova.

The phytomass of meadow-herbaceous plant was determined during their maximum
development (at the end of May) within two years by cutting green mass from 1 m?, in fivefold
repetition. The cut mass was weighed in wet and dry condition, with subsequent transfer of the crop
to cwt/ha. (L. K. Remzov, N. L. Vizilevich). The underground mass-by the method of monolite 25%25
cm on 0-20 and 20-50 cm (N. A. Kachinsky).

Results and Discussion

The lack of systematic studies of the soils in the floodplains and river valleys in Azerbaijan
resulted in very less availability of data on diagnostic features and nomenclature of alluvial soils
occurred in the Kur floodplain. V. R. Volobuyev [8] was one of the initial studies describing these
soils in the Kur-Aras lowland. Significant attention has recently paid to floodplain lands as potential
agricultural areas to plant vegetables in the country scale.

The comparative-geographical studies and detailed mapping of alluvial soils gave an
opportunity to analyze variations in soil cover, determine classification and nomenclature. In
particular, detailed morphogenetic diagnostics of alluvial soils were examined, depending on water
table level, development of soil profile and soil-forming processes the following suborders (types)
were distinguished:

1. Alluvial-meadow primary; 2. Alluvial-meadow layered; 3. Alluvial-meadow dark.
According to the national soil classification, irrigated variant of alluvial-meadow soil is distinguished
and that was also divided into ordinary, clay-marly, saline and compacted diversities [9-11].
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The base for the described classification and nomenclature of alluvial-meadow soils are based
on V. A. Kovda [4], G. V. Dobrovolsky [3] as well “Classification and diagnostics of soils in the
USSR” [12], World Reference Base (WRB) [13], “Classification of Russia soils” [14].

Alluvial-meadow primary soils. V. A. Kovda [15] states that soil forming process is in its
primary phase on the outcrops of bedrocks in high mountainous regions and newly deposited
sediments, alluvial sediments in the floodplains. However, there are significant differences between
the soil forming conditions of the two geographic. Unlike high mountainous areas, in the floodplains
soil formation is characterized by permanently accumulation of mechanical, chemical and biogenic
derivatives containing high organic matter content. Therefore, the author states that herbaceous,
scrubs and various tree species can develop in the course of 2-3 years in all landscape zones of the
globe.

Alluvial-meadow primitive soils mainly accommodate locally in the flood zone the Kur
floodplain. The soil forming process in these areas is in its primary phase and soil moisture regime is
formalized by mostly floods and partially water table. Therefore, the development of herbaceous
vegetation is limited. The water table is unstable during the year, mainly ranging from 1.5 m to 3.5
m. In related to unstable water table, gel formation cannot obtain its characteristic features (Table 1).

Table 1
BASIC PHYSICOCHEMICAL INDICES OF ALLUVIAL-MEADOW SOILS
OF THE FLOODPLAIN OF THE RIVER KUR
M Horizon, depth, © ° - Absorbed cations Granulometric
> © X S . .
cm - = - =5 mmol/100g soil composition,
3 g, Q 25T % , mm
S 8 Q ; Q-Q_ +2 +2 + :
= = S @ Ca* Mg™ Na > < <
= @ 0,001 0,01
Alluvial-meadow primary
451 AYvO0-6 1.84 0.14 11.3 7.8 148 54 06 208 118 30.4
AYz 6-23 1.73 0.13 11.4 7.9 140 51 0.7 19.6 8.4 26.5
AJ/C 23-48 1.15 0.08 125 80 128 38 07 173 9.2 28.3
Clg 48-89 0.71 to as. 114 8.1 82 32 04 118 59 21.8
Cllg 89-125 0.64 to as. 101 82 102 30 07 141 7.3 24.7
453 AYv0-5 2.07 0.17 125 79 169 53 07 229 123 343
AYz5-20 1.54 0.13 121 79 148 6.2 03 213 100 30.2
A/C 20-53 1.28 0.10 134 80 130 63 02 195 76 23.4
Clg 53-98 0.53 to as. 132 82 117 60 08 185 84 27.2
Alluvial-meadow bedded
455 AUv 0-10 3.56 0.26 102 78 194 43 06 244 150 443
AUz 10-28 2.82 0.20 107 80 179 56 0.7 231 19.2 46.8
B/C 28-67 1.26 0.12 115 81 186 58 05 249 6.8 34.9
Clg 67-103 0.87 to as. 149 82 104 46 08 158 4.2 21.2
A", 103-128 2.15 to as. 9.8 80 157 82 05 245 186 448
Cllg 128-170 0.74 to as. 14.3 8.3 128 5.2 0.7 189 7.5 17.4
458 AUv0-8 4.02 0.29 8.7 77 186 7.6 05 267 141 406
AUz 8-26 3.24 0.25 11.3 7.9 173 7.6 06 255 155 47.0
B/C 26-58 1.97 0.09 128 81 165 56 04 226 140 429
Clg 58-92 0.76 to as. 117 82 100 68 06 173 7.6 19.4
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M Horizon, depth, © ° - Absorbed cations Granulometric
cm i % ‘i =2 mmol/100g soil composition,
e 2§ SRS s e
7 = S g  Ca” Mg™ Na~ 3} < <
< @ 0,001 0,01
A"y 92-125 1.94 toas. 108 80 216 44 05 265 195 513
Cllg 125-165 0.57 toas. 115 83 152 51 05 208 104 289
Alluvial-meadow dark
463 AUv 0-12 5.67 0.32 208 82 243 54 15 312 214 514
AUz 12-33 3.79 0.26 226 84 267 69 13 349 267 627
A/B 33-50 1.93 0.18 212 87 213 84 17 314 230 622
Bg 50-84 1.24 toas. 250 88 168 74 17 259 207 593
B/Cg 84-120 1.09 toas. 243 88 157 79 15 251 201 512
Cg 120-175 0.76 toas. 239 90 120 89 16 215 128 335
470 AUv0-10 5.08 0.35 178 72 281 6.7 12 353 184 587
AUz 10-30 2.93 0.27 184 80 259 75 15 348 226 641
A/B 30-48 1.79 0.14 218 84 201 65 14 280 272 697
Bg 48-89 1.40 toas. 243 85 236 80 16 332 264 646
B/Cg 89-112 0.96 toas. 234 87 162 83 15 260 175 56.3
Cg 112-160 0.57 toas. 240 88 105 55 14 174 143 351
Alluvial-meadow irrigative
468 AU'a0-25 3.75 0.26 101 81 233 56 13 302 210 612
AU"a 25-48 2.85 0.21 105 81 192 53 15 260 253 708
A/B 48-63 2.05 0.18 143 82 181 99 15 285 281 734
Bg 63-92 1.61 toas. 170 83 204 89 14 307 224 683
B/Cg 92-135 1.20 toas. 188 84 160 50 16 226 150 418
Cg 135-170 0.48 toas. 154 85 143 51 12 206 123 339
470 AU'a0-22 3.16 0.22 126 80 188 46 1.7 251 249 651
AU"a 22-45 2.53 0.18 134 81 164 58 12 234 307 716
A/B 45-68 1.82 0.13 157 82 143 71 12 226 243 678
Bg 68-96 1.25 toas. 184 82 173 62 15 250 278 66.7
B/Cg 96-128 0.94 toas. 192 84 132 71 14 217 220 534
Cg 128-165 0.67 toas. 168 85 125 6.7 09 201 203 485

The topsoil (AY) is characterized by slightly humic, layered and contained much more coarse
particles and its thickness reaches up to 15-20 cm where humus content is between 1.5-2.0%. The
complexity of alluvial sediments plays an important role in humus formation. That is reflected in
productivity of phytomass on surface (15-20c/ha) and subsurface (115.5 c/ha) horizons. The soil
texture is mainly loamy and sandy-loam according to the national texture classification. The content
of particle sizes <0.01 mm in the topsoil reaches 26.0-30.4% while its content significantly decreases
up to 11.8% in the middle horizons.

The soil profile is distinguished by monotonous carbonate (CaCO3=10.0-13.4%) and the
reduced absorption capacity (14.1-22.9 mmol-eq/100 g soil). These soils aren’t salinized, as they are
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connected with weak mineralization (1.4-1.8 g/l) of underground waters. The sequence of genetic
horizons is typical: AYv-AY-Clg-CII gca.

Alluvial-meadow layered soils characteristically occur in the central part of the floodplain, and
expose to short-term periodic floods. The organic matter accumulation is attributed by the relatively
well-developed herbaceous vegetation. Productivity of phytomass is 33.0 cwt/ha, but the root mass
is 130.6 cwt/ha. The topography is mainly flat, and the level of water table varies from 1.0 to 2.5 m
depending on the seasons. The main difference between alluvial-meadow layered and alluvial-
meadow primitive soils are commonly more developed soil profile, grass-covered ground, thicker
topsoil (AU = 25-30 cm), spread of humic substances to mid-horizons (40-50 cm), well-marked gley
signs in the middle and deep horizons.

Noticeable stratification of soil profile and frequently occurred buried humus horizon at a depth
of A"=0.8-1.3 m are characteristic morphological features of the described soils that is attributed to
the divagation of the Kur River. The topsoil is heavy loamy in texture (<0,0lmm = 44.3-47.0%;
<0,001 mm = 14.1-19.2%) while deep horizons are lighter in texture, the content of particles
<0.01mm and <0.001 mm reaches to a 17.4-19.4% and 4.2-7.6 %, respectively.

The humus content in the upper horizon’s changes between 2.8 and 4.0% and decreases up to
0.8% in depth. However, in the buried horizon its content again increases, 1.9-2.2% (A;= 0.8-1.3m)
which is considered as the main diagnostic feature for the studied soils. The amount of total nitrogen
in the AU horizon is 0.20-0.29%. The profile of alluvial-meadow layered soils contains carbonates to
some extend (CaCOsz = 8.7-12.8%) but without visible carbonate depositions. The sum of the
exchange bases is relatively high, and its content reaches to 23-26 mmol/100 g soil in the A horizon
and decreases up to 15-18 mmol/100 g in depth toward B and C horizons. The soil reaction is slightly
alkaline in A horizon (pH=7.8-7.9), and moderately alkaline in the B and C (pH=8.0-8.3%) horizons.

In most cases, the soils are non-saline and total solid content cannot exceed 0.2-0.3% which is
attributed to weakly mineralization of ground water (2.1-2.5 g/l). The following sequence of genetic
horizons is typical: AUv-AUz-B/Cig-Agh-Cllg.

Table 2
Group and fractional composition of humus of alluvial-meadow soils (%) of total C
@ C, % humus carbon
c§ < & £ humic acids fulvic acids 3
No S S E S fractions = )
28 ° & g s o
© a 1 2 3 sum 1 2 3 sum <=

Alluvial-meadow primitive and bedded soils

453 AYv0-6 120 508 6.24 1213 432 183 1828 1024 282 125 1481 2643 123
AUz 6-20 089 454 532 1321 515 265 2101 1226 343 219 1783 2835 1.18

455 AU'v 0-10 233 375 473 2003 507 218 2528 1285 3.62 278 2225 3112 131
AUz 10-28 188 296 4.18 2010 4.07 328 2850 1463 4.84 325 2054 3728 125
B/Cg 28-67 073 215 235 1004 312 116 1432 893 106 182 1151 4343 123
A"g103-128 125 3.18 421 2246 6.18 542 3406 1891 418 3.03 2612 3856 118

Alluvial-meadow dark soils

463 AUV 0-12 329 405 354 2332 504 386 3222 1846 314 341 2501 4038 1.29
AUz 12-33 220 386 275 2518 625 404 3547 2234 406 362 2802 4215 1.26
AB33.56 112 353 186 2814 7.03 315 4032 2208 412 434 3054 4372 132

Alluvial-meadow irrigative soils

468 AU'g0-25 218 327 232 2005 102 535 3456 1493 318 295 23.08 4805 150
AU"a 25-48 165 494 218 2156 927 6.02 36.65 1808 542 3.08 2658 50.34 1.39
A/B 48-63 119 318 185 1322 7.65 556 2543 1273 405 176 1854 4556 1.37
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Alluvial-meadow dark soils are mainly occurred in association with alluvial-meadow-boggy
soils and correspond concave topographic elements, depressions. The soil profile is periodically
exposed to changes in water table that contributes to the development of herbaceous vegetation.
Therefore, dense grass-covered ground (AUv = 10-12 cm) with rich surface (41.5 cwt/ha) and
subsurface (142 cwt/ha) phytomass is typical. For this reason, the thickness of organic matter
accumulation horizon (AUv+AU = 40-50 cm) varies between 70 and 80 cm. The topsoil contains
more humus (5.1-5.7%), hence that is dark in color (black in moist state) and considerably
aggregated(crumbling-textured). The total nitrogen content varies between 0.26 and 0.35%, C:N ratio
is largely variable (9.8-13.9) that shows weak decomposition of organic matter. Furthermore, for the
surface horizon (AU=30-35 cm) of the soils is characterized by the high content of absorbed bases
reaching to 31.2-35.3 mmol-eq/100g. The Ca predominates in the absorbed bases. The soil profile is
highly calcareous, the maximum content of CaCO3 (24-25%) occur at a depth of 150-170 cm that is
considered typical genetic feature. The carbonate accumulation horizon is greenish-bluish in color
when soil is moist, but yellowish-whiten dry state. It was determined that marl formation in this layer
is attributed to the ground water which is rich in hydrocarbonates (HCO3 =0.56-0.92g/1) playing an
important role as source of carbonates. The sign of carbonates in soil profile is invisible when soil is
wet because of saturation.

V. R. Volobuyev [8] noted that the evolution of these soils passed though. boggy and meadow-
boggy regime and called them “stingy-meadow” soils. In relatively high-mineralized underground
water (2.7-3.5 g/l), the concentration of CO3?>~ and HCOs~ was found 0.02-0.04 g/l and 0.90-1.22 g/l
respectively. The content of SO4*~ in ground water is highly variable (0.44-1.00%) while the content
of chloride is less variable (0.10-0.29%). The high mineralization of ground water and particularly
hydrocarbonates is related to lateral stream of ground water.

Note that the particle size distribution in the studies soils is significantly affected by surface
streams. Fine particles is leached from topsoil (AU=25-30 cm) to middle horizons (<0.01 mm=64.6-
73.4%; <0.001 mm = 23.0-27.2%) due to long-term stay of bog water on soil surface and swampy-
meadow regime.

Unlike primitive and bedded varieties dark alluvial-meadow soil have signs of poor salinity at
depth of 50-150 cm, the dense residue content is 0.40-0.56%. They are characterized by the following
system of genetic horizons: AUv-AU-AB-Bmlg-B/Cmlg-Cmlg.

Alluvial-meadow irrigated soils significantly differ from its natural variants in terms of soil
forming condition and morphological and diagnostic features. The main diagnostic indications occur
subsurface and middle horizons. In the subsurface horizon (AUa=25-65 cm) compactness and blocky-
lamp structure is attributed to ploughing, and in the middle horizon gel formation is weakly
manifested. Further analyses results showed that irrigation significantly affect general structure of
soil profile, stratification is weakly visible, and carbonates moves downward across the profile. Its
maximum concentration (CaCO3=14.3-18.4%) was found in the middle horizons. Generally, typical
morphological indication of alluvial-meadow irrigated soils includes clay-formation in the middle
part of the profile, hence the total content of particle size <0.01 mm reaches67.8-73.3%, and the sharp
increase 1s typical for the particle sizes <0,001 mm (25.3-30.7%). In subsurface horizon, the soil
density varies from 1.42 to 1.45 g/cm?. The humus and total nitrogen content in the subsurface horizon
ranges from 3.2 to 3.7% and 0.22 to 0.26 %, respectively. In related to agro-irrigative sediment load
and successive agricultural measures have resulted in slowly increasing organic matter accumulation
(196-235 cwt/ha). In the cultivated horizon, total exchangeable bases are 25.1-30.2 mmol-eq, and
from 50 to 150 cm depth its content remains low and stable (20.1-22.7 mmol-eq) downward. In
compared to other suborders, topsoil of alluvial-meadow irrigated soil (AUaz=0-25 cm) is moderately
alkaline (pH=8.0-8.1).
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The structure of genetic horizons include: AU’a-AU”a-A/B-Bg-B/Cg-Cg.

In the fraction-group content of humus, the 1 fractions predominate, humin acid (12.6-28.5%)
and fulvic acid (10.2-20.3%). Contrarily, the content of 3™ fractions, humic (2.8-5.4%) and
especiallyfulvic acid (1.3-3.4%) decreases. Specifically, in alluvial-meadow dark soils the content of
the second fraction noticeably increases (5.0-6.3%). Among the fractions, humin acid was found more
mobile.

Furthermore, the content of humin acid increases across soil profile, the sum of fractions of
humin acid reaches to 32.3-40.7% in surface horizon. Such mobility of humic acids, the low content
of the fraction extracted from decalcified (1.8-3.5%) soil by a single processing 0.1n. NaOH is related
to its very high calcareous, in alluvial-meadow soils ratio Cgx:Csx 1s 1.18-2.32. High mobile of humic
acids in the investigated soils is also confirmed by low content of humin (26.4-43.0%) and weak
development and youth of accumulative humorous mountains AU and total genetic profile in alluvial-
meadow soils. The noticeable increase of humin acid content (34.5-36.9%) is observed in irrigated
soils and the ratio Cgx:Crk rises till 1.37-1.50 in humus composition, Here, the noticeable increase of
humin content is also noted, (45.6-50.3%).

Table 3
GROSS CHEMICAL COMPOSITION OF ALLUVIAL-MEADOW SOILS, %
FROM CALCINED SUBSTANCE
gg o~ 0 < re) O NP N N
N e & 2 22 ¢ 2 8 8 R Q 9o R Jo
sg a (73] = o O = Z X iz DY Bl
o

Alluvial-meadow bedded soils (455)

AU'v 0-10 751 5558 1666 9.34 0.08 6.75 307 176 120 103 568 1517 4.14
AU10-28 6.87 5715 1373 845 008 788 493 192 108 074 559 1583 4.13
Cl1 67-103 471 5296 1321 774 006 695 283 124 091 070 6.71 1880 4.94
A"g103-125 7.62 56.74 1527 948 0.08 957 381 179 127 047 542 1583 4.00

Alluvial-meadow dark soils (463)

AUv 0-12 1384 4780 1389 7.69 0.12 1383 977 184 142 271 6.05 1789 452
AU 12-30 12.65 48.68 1468 7.83 0.12 1545 834 158 134 148 572 1704 4.28
Bg 48-89 1047 5063 1271 695 0.08 1684 653 125 154 173 6.23 1635 4.53
Cg112-160 13.72 48.66 1482 8389 0.10 1405 796 134 172 134 610 1886 4.61

Alluvial-meadow irrigative soils (468)

AU'a 0-25 753 5285 17.78 843 010 805 679 147 120 163 586 1941 450
AU"a25-48 689 5282 1826 867 008 973 7.08 144 108 179 557 1960 433
Bg 63-92 892 5325 16.02 942 006 13.08 816 125 121 155 566 17.39 4.26
Cg135-170 754 5532 1882 724 0.09 1221 648 1.08 092 153 6.01 1938 459

The investigated subtypes of alluvial- meadow soils significantly differ from each other on
gross chemical composition of soils. The distribution of silicates and sesquioxide dioxides in the
profile of alluvial-meadow stratification soils is mainly due to the lithological composition of alluvial
deposits and their humus content, Thus, in the clay heavy-loamy humus-accumulative (AU=0-30 cm)
and buried humors horizons (A";=10.3-12.5 cm), the content of R»03 is 24.9-26.0% in loamy sandy-
loamy horizons (Cg=67-103 cm) it is reduced to 20,8%. The noticeable enrichment in upper horizons
Si02 (55.6-57.2%) can be clarified by intensive biological accumulations that is confirmed by high
ash content (5.1-7.0%) of products of the meadow grassy vegetation.

The given gross chemical analyses of alluvial-meadow dark soils indicate noticeable decay of
alumina silicates as a result of alkaline hydrolysis in anaerobic conditions and content of SiO» is only
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47.8-50.6%, but a quantity of R2O3 doesn’t increase 19.7-21.6%. In irrigated soils the noticeable
decrease of SiO> (3.5-4.2%) is observed on upper horizons in comparison with virgin soils.
Apparently, this difference is determined by leaching impact of irrigation water on the one hand, by
a different composition of irrigation sediments of forming soils on the other hand. The union of CaO
is revealed in connection with enlacing of silicate Ca on upper parts of soils, u increase of CaO on
underling horizons that can be explained by enrichment of soil forming alluvial deposits of calcium.
Low molecular ratio Si02: R2O3 in virgin and irrigated alluvial-meadow soils (4.0-4.6) indicates to
assign them to silicate-type of weathering.

Alluvial-meadow irrigated soils of the investigated object are characterized by a great capacity
of humus layer and enough high supply of humus (120-200 t/ha) in layer of 0-50 cm, and nitrogen
(8-12 t/ha), and also important quantity of the nutrient. They are distinguished with good aerations of
upper horizons, alkalescent reactions, favorable water-physical properties. These soils are engaged
with highly productive pastures, hayfields and bushes, at present. The important areas are used under
irrigated vegetable, cereal crops and perennial gardens.

Conclusions

Based on the field and laboratory test data, the detailed soil maps of the test areas were
compiled, and diversity of alluvial-meadow soils was classified as suborders (subtypes): alluvial-
meadow primitive; alluvial-meadow layered (flaggy); alluvial-meadow dark and alluvial-meadow
irrigated.

In the floodplains, local soil variability was predominantly attributed to not only alluvial
sediments, but also water table, mineralization rate and salt content of underground water as well
floods play an important role. The mineralization of ground water is weak (1.40-3.70 g/l) and the
concentration of hydrocarbonates (HCO3") varies from 0.56 to 0.92 g/l. No salinization indication
found in the profile of alluvial-meadow primitive and alluvial-meadow layered soils, while weak
concentration (solid content = 0.40-0.54%) was found at a depth of 80-150 c¢m in the alluvial-meadow
dark soil. Unlike other subtypes, alluvial-meadow dark soil is characterized with the higher biomass
(green weight of top = 41.5 cwt/ha and green weight of underground = 142.3 cwt/ha), high mobility
of humus substances with predominance of the 1* fraction of humin (20.0-28.1%) and fulvic acids
(14.6-22.3%). The ratio of Cpa:Cra reaches 1.18-1.32. For the alluvial-meadow irrigated soil, the
second fraction of humin acid (9,3-10,2%) and total content of humin acid ranges from 45.6 to 50.3%.
The ratio of Ch.a:Cra 1s larger (1.37-1.50). Depending on the lithology of alluvial sediments, the
content of SiOz and R»0; varies in the ranges of 53.0-57.2% and 9.6-26.0%, respectively. For the
alluvial-meadow dark soil, decomposition of alum silicates in alkaline hydrolysis is typical (8.7-9.0).
The content of Si0; and R,0O3 varies between 47.8 and 50.6%, and 19.7 and 21.6%, respectively. In
the topsoil, of the irrigated soils in associated to washing out the content of Ca and CaO content (12.2-
13.1%) increases in deeper horizons.
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