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Abstract. The effective use of soil resources largely depends on the content, composition
and reserves of humus, which characterizes fertility, agro-industrial properties and productivity
of soils.

The changes in some of the basic chemical, physical-chemical properties and humus state
of soda solonetz- solonchaks, meliorated solonetz -solonchaks and irrigated meadow-brown soils
of the Armavir region in Ararat valley are investigated.

In a relatively short period of time, improvement in the basic properties of soils is ob-
served, which positively affects their humus state. The reclaimed solonetz-solonchaks become
closer to irrigated meadow-brown soils in their desalinization and dealkalization rate, salt con-
tent, CO32-, pH, water-soluble and absorbed sodium, as well as in the composition of humus clus-
ter.

Key words: humus state, transformation, main soil properties, reclaimed, solonetz-
solonchak, irrigated meadow-brown soils.

INTRODUCTION amount during the year exceeds the pre-

Efficient use of land resources is re- Cipitation quantity [1] by more than 5
lated to a number of factors, mainly to the times according to the multi-year average
quantity and quality of the organic sub- data. The deficit among the climate ele-
stances available in the land, which in its ments is supplemented at the expense of
turn characterizes the level of soil fertility ~ground waters. The salinization nature of
and productivity. The lands main vital agro the land is related to the hydrological char-
-industrial properties depend on the hu- acteristic traits of the valley
mus content, composition and reserves. OBJECTS AND METHODS

The humus transformation process- The main chemical, physical-
es of the arable and reclaimed solonetz- chemical properties and humus content,
solonchak lands during their agricultural composition and reserves change of the
use in conditions of our republic are very sodium saline-alkaline, reclaimed saline-
little investigated. alkaline and irrigated meadow brown soils

The objective of the current work is have been investigated during the agricul-
to study the humus content, the transfor- tural use of arable lands of Armavir region
mation of clusters composition and re- in Ararat valley. Similar investigations on
serves in sodium solonetz-solonchak soils, the humus state of the sodium saline-
in solonetz-solonchaks with different rec- alkaline lands connected with the soils
lamation degree and as a reference in the chemical reclamation has been conducted
irrigated meadow-brown soils for the by SM. Arazyan [2], investigations related
comparison. to the secondary salinization of the irrigat-

In conditions of considerable evapo- €d meadow brown soils have been con-
ration of semi-desert arid zone climate, ducted by RR. Manukyan and others [3].
lack of natural outflow of the highly situat- The humus content has been determined
ed mineralized ground waters the lands of Py Turin’s method and its cluster composi-
Ararat valley have been formed, including tion according to Kononova and Belchiko-
the salinized lands. The evaporation V&S pyrophosphate method [4].
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The salinization and alkalization of
the hydro-morph solonetz-solonchak soils
of Ararat valley is caused under a number
of hydro geological circumstances: ground
water mineralization and its high position,
their capillary rise and evaporation, envi-
ronmental strongly alkaline reaction (pH =
9-11), considerable saturation of the ab-
sorbed sodium (50-80 % out of the
amount of exchangeable cations).

RESULTS AND DISCUSSIONS

The research results show that in
sodium solonetz-solonchak soils the sodi-
um content is rather high (3,4-2,9 mg/eq),
the environmental reaction is strongly al-
kaline (pH = 9,4-9,0), water-soluble salts
amount reaches 1,11-0,98 %, the absorbed
sodium quantity is rather high 21,80-
16,35 mg/eq (Table 1).

Some chemical and physical-chemical properties of sodium solonetz-

solonchaks, reclaimed solonetz-solonchaks and irrigated meadow brown soils of Arma-

Table 1 -
vir region
Soil type Depth, cm pH
Sodium saline- 0-25 9,4
alkaline/solonetz-
solonchak 25-50 9,0
Incompletely 0-25 8,5
ameliorated
solonetz-solonchak 25-50 8,7
Ameliorated 0-25 8,1
solonetz-solonchak 25-50 8.1
Irrigated meadow 0-25 7,6
brown 25-50 7,6
The chemical reclamation of

solonetz-solonchak soils was carried out
by means of 1 % sulfuric acid about 30
years ago. The reclaimed soils are
characterized by the averagely sandy and
clay mechanical composition, where the
silt content makes 7-8% and the physical
clay makes 21-28 %. Some part of the soils
are reclaimed incompletely and the most
part is reclaimed completely. In
incomletely reclaimed solonetz-
solonchaks all indicators are high: pH is
8,5-8,7, salts amount makes 0,32-0,40 %,
COs2' 0,17-0,55mg-eq, water soluble and
absorbed sodium quantity makes 3,84-
2,70 and 6,47-4,28 mg-eq respectively.
While completely amelirated/reclaimed
soils are in satisfactory condition; sodium
is missing, the reaction is alkaline (pH =
8,1), water-soluble salts amount makes

Wlatte)lr- Absorbed
Salts COs2 soluble
amount, % Nat Nat
mg/eq
1,11 3.4 18,35 21,80
0,98 2,9 13,66 16,35
0,32 0,17 3,84 6,47
0,40 0,55 2,70 4,28
0,14 n/a 0,95 2,30
0,13 n/a 0,78 1,17
0,14 n/a 0,70 1,38
0,16 n/a 0,77 1,84

0,14-0,13 %, the absorbed sodium amount
doesn't exceed 2,3 mg-eq.

For comparison the ameliorated/
reclaimed state of the irrigated meadow
brown soils of the same region have been
also investigated. Irrigated meadow-
brown soils, being the main production
base of the Ararat valley, under favorable
ameliorative conditions ensure a high
yield of agricultural crop. According to a
single scale of arable land assessment of
the Republic of Armenia these soils were
estimated at 94-100 points and were
considered to be the best in the republic.
Making only 9.3 % of all irrigated lands of
the republic, they provided about 40 % of
the gross agricultural production. The
acquired data testify that the soils are also
in sufficiently ameliorative conditions; the
sodium is missing, the total salt content
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doesn't exceed 0,16 %, water-soluble
natrium (0,70-0,77 mg-eq /in 100 g soil)
and the absorbed natrium content (1,38-
1,84 mg-eq/ in 100 g soil) is also rather
low.

Humus plays an important role in
the process of soil fertility formation.

Sodium solonetz-solonchak soils are
characterized by low humus content,
which doesn't exceed 0,4-0,5 % in 0-25 cm
layers and in 25-50 cm layers it doesn't
exceed 0,3 %. Humus reserves make
16,9 t/ha and 11.5 t/ha respectively and in
0-50cm layer it makes 28,4 t/ha (Table 2).

Table 2 - Humus content, composition and reserves in the soils of Armavir region in

Ararat valley

HUMUS Humus content,% Humus

Soil type Depth, cm % ' Humic Fulvic ChacCfac.  reserve,
acids acids t/ha

Sodium saline- alkaline/ 0-25 0’50 4’11 18’15 0’23 16’88
solonetz-solonchak 25-50 0,34 1,54 42,56 0,04 1148
Incompletely 0-25 0,82 8,51 14,63 0,58 27,67

ameliorated solonetz-

solonchak 25-50 0,60 10,74 16,82 0,64 20,25
Ameliorated solonetz- 0-25 1,11 9,38 11,38 0,82 37,46
solonchak 25-50 0,86 11,04 11,22 0,98 29,03
Irrigated meadow 0-25 1,74 10,88 10,09 1,08 58,73
brown 25-50 1,43 12,56 10,87 1,15 48,26

The study of humus cluster compo-
sition shows that it is introduced by fulvic
acids [5] in sodium solonetz-solonchaks.

In 0-50 cm layers of incomletely
ameliorated solonetz-solonchaks some
increase of humus content (0,82-0,60 %)
and reserves (27,67-20,25 t/ha) takes
place as compared to those of sodium
solonetz-solonchaks, as a result of which
the index of humic acids and fulvic acids
ratio grows up (0,58-0,64) as well and the
composition turns into humic-fulvic one.

While in completely ameliorated
solonetz-solonchaks after the crops
harvest process accumulation of organic
residues and activation of humification
processes occur, which enables the
increase of humus (1,11-0,86 %) and
humic acids quantities. At the same time
the humus cluster composition keeps on
staying on humic-fulvic one.

The humus state
meadow brown soils has

of irrigated

been also

investigated as a reference, where the
humus content fluctuates within 1,74-1,43
% in half meter soil layers and the
reserves amount fluctuates within 58,73-
48,26 t/ha. Irrigation, a prolonged period
of positive temperatures (above 100°C), a
relatively high biological activity of the
soil, contribute to the activation of
humification processes and the formation

of fulvate-humate humus of irrigated
meadow-brown soils, in which humic
acids predominate over fulvic acids.

Related to the carbonate regime of the
investigated soil humic and fulvic acids
linked with calcium mainly prevail in the
fractional composition of humic acid.
Humus cluster composition is fulvic-
humic.
CONCLUSION

Thus, in the result of soils
desalinization and dealkalinization
improvement in humus state occurs; the
humus content and reserves increase, the
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amount of fulvic acids decreases and that one and in its main properties it comes
of humic acids increases, as a result of closer to the irrigated meadow brown
which the humus type changes: it is soils.

transformed from fulvic into humic-fulvic
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TYWNIH
MaHykaH PP.

AYbIN1 WAPYALWbINBbAbIHOA MANOANTAHBITATEIH APAPAT XXA3b”bIHbIH,
METMOPALVANAOTAH KEB1P-COPTAUAAPBIHBLIH, I'YMYC XXAFOAVbIHbIH,
03rEP1CKE ¥LIbIPAYDI

APMEHUAHBIL, Y NTThlI K arpap/iblKyHnsepcutet”
009, EpeBaH, TepsH KBl ea 74, ApMeHunsa Pecnybnuvkachl,
e-mail: hoxagitutyun@mail.ru

Tonblpak; pecypcTapbliH TUiMAI navfanaHy TOMbIPaKTbIH arpoeHAipywinik K;acuetrepl
MeH e MATrU CUNATTauTbIH FYMYC KOPbl MeH KypambiHa T8yengi 6onbin kenegb

ApmMaBup  avmMapbiHZarbl  ApapaT  >KasbITbIHbIH — cofanbl  Kebip-copTaHAapbIHbIH,
MenmopaLmanaHraH Kebip-copTaHAapablH 8He cyapbinaTtbiH WanrblHAbI-Ky6a
TOMbIpaKTapAblH Kenbip Hen3n XUMWAMbIK, PUINKaIbIK-XUMUANBIK KacneTTepi MeH rymyc
XapAaubiHbIH e3repicTepi 3epTTenliHAi.

CanbiCTbipMasibl  KbICKa YaKbIT apanbirbiH4A TOMbIPAKTbIH HETI3ri  KacueTTepLuLy
Xakcapybl 6Gavkangbl, 6yn c8VIKeCiHWe onapfblH Fymyc >XarfaublHa OHTaufbl 8cep eTTi.
MenvopaunsnaHraH kebip-coptaHgap Ty3faHy >k8He KebipneHy [AeHrelwlHe, KypamblHAArbl
Ty3napra, COs2, pH, cyna epuTwl X8He CiHIpiNreH HaTpun, COHbIMEH KaTap ryMyCTbiH TOMTbIK
KypaMblHa Kapau cyapbliaTbiH WanrbiHAbI-Ky6a TonblpakTapra »akblH Keneip

TYWiHgI cB3gep: rymyc »arfavbl, e3repkKke ylblpay, TONblipakTbiH Heri3ri KacuetTepi,
MefnmopaumnsanaHraH, kebip-coptaH, cyapblfiaTbiH WanrbIHAbI-Ky6a TonbipakTap.

PE3IOME
MaHyKsAH PP,
TPAHC®OPMALNA NYMYCOBOIO COCTOAHNA METMOPNPOBAHHbBLIX COJIOHLIOB-

COJIOHYAKOB apapatckoll paBHUHbLI NpU MX CENBbCKOX03AM CTBEHHOM UC-
MOJIb3OBAHNI
HayuunoHanbHbIM arpapHbIiyHUBEPCUTET APMEHUN,
0009, EpeBaH,yn. TepsiHa 74, Pecnyb6nnka ApmeHus,
e-mail: hoxagitutyun@mail.ru
A heKTMBHOE MCMOb30BaHWE MOYBEHHBLIX PECYpPCOB BO MHOIOM 3aBMCUT OT COJepKa-
HWA, cocTasa M 3anacoB rymyca, Yto W XapakTepusyeTt njofopoaue, arpornpon3BoACcTBeHHbIE
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CBOMCTBA W NPOV3BOANTENBLHOCTL NOYB. VccnefosaHo N3MEHEHME HEKOTOPbIX OCHOBHbIX XUMW-
YeCKMX, (UNKO-XUMUYECKUX CBOUCTB M TYMYCOBOTO COCTOAHMA COMOBbIX COJIOHL,OB-
CONNOHYAKOB, Me/IMOPUPOBAHHbLIX COJOHLLOB-CO/IOHYAaKOB WM OPOLIAEMbIX J1YroBO-OypbIX MOYB
ApMaBMpcKoro pernoHa ApapaTckou paBHUHbI.

3a CpaBHUTENbHO KOPOTKMMW NPOMEXYTOK BpEMeHWN HabNo4aeTca ynyulleHne 0CHOBHbIX
CBOWCTB MOYB, YTO MOJIOKUTE/IbHO CKa3biBaeTCA W Ha UX NYMyCOBOM COCTOSIHUW. Menuopupo-
BaHHbIE COMOHLbI-CO/IOHYAKM MO Mepe WX PaccoseHUs W paccofIoOHLEBaHUA, MO CoAepXaHnio
conen, COs2, pH, B0A0pacTBOPUMOMY M NOTNOLLEHHOMY HaTPUIO, & Tak>Ke Mo rpynmnosoMy cocTa-
BY rymyca npuovxatoTcs K TaKOBbIM OpoLUaeMblX /1yroBO-0ypbIX MOYB.

KrntoyeBble cioBa: ryMyCcOBOE COCTOSIHME, TpaHCc(opMmauus, OCHOBHble CBOMCTBA MOYBbI,
Me/IN0PUPOBAHHbIN, COMTOHELL-CO/IOHYAK, OPOLLAeMbIe /TyroBo-6ypble MOYBbI.
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