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Abstract. The article deals with the relationship between chemical, physical and optical
properties of Mugan Plain soils. It was determined that the integral reflection coefficient with
chemical and physical properties of the main soil types of the Mugan Plain was the least in gray-
brown and grass-gray soils, 31.09-40.3%, 31.1-38,0 respectively, depending on the profile. The
highest amount of 5% was in gray-meadow and swamp-meadow soils and varied between 42.90-
50.55% and 39.20-42.00%. Grass-marsh lands, distributed throughout the territory in the form of
tala, are distributed in limited areas of the Mugan Plain, mainly in depressions, in places where
groundwater is exposed, in the area of the Kura River. Meadow-marsh soils are characterized by a
high content of humus and moisture, on which predominantly water-sensitive plants grow. The
amount of humus in the upper layer (0-25 cm) reaches 4.05%, which is associated with the annual
rotting of a large amount of plant mass. The amount of humus decreases with depth and reaches
0.90% at a depth of 1 meter. This distribution of humus is due to the fact that the bulk of roots and
rhizomes are collected in this part of the soil profile. The reason for the lack of roots in the lower
layers is the unfavorable air-water regime in the silt layer due to high humidity and a large amount
of iron oxide, which negatively affects plants.
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INTRODUCTION

Rational use of Azerbaijan's natural
resources requires careful attention to
environmental problems, especially soil
protection. A significant role in this regard
belongs to remote methods of monitoring
soil conditions. The correct choice of
spectral ranges significantly reduces the
time and cost of research. Such a choice
must be preceded by significant
experimental material on the spectral
reflectance coefficients of natural objects.
Such experimental studies include the
determination and scattering of light by
soil, which is associated with the
distribution of solar radiation arriving at
the soil surface, and, consequently, the heat
balance, speed and direction of various
processes occurring in soils. Spectral
reflectance is one of those soil
characteristics that is directly reflected in
remote sensing materials.

One of the features of remote
indication is the receipt of reliable data for
qualitative and quantitative express
analysis of the state of the soil cover, as
well as the ability to enter this information
into a computer program to obtain the
necessary information. A significant role in
this belongs to laboratory measurements
of the spectral ability of soils, which make
it possible to establish the specific
influence of various factors on the
formation of the optical properties of the
soil, which can be used in processing
remote sensing materials. The quantitative
patterns of the influence of individual
factors on the reflection of light by soils
have not been sufficiently studied and are
among the main tasks in the study of the
spectral reflectivity of soil and the practical
use of this characteristic for the purpose of
comparative characteristics of soils and
soil color.
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The formation of the spectral reflec-
tivity of soils is influenced by a number of
factors, because soil type, its structure, hu-
midity, humus content, carbonate content,
vegetation cover. physical condition, etc. All
these factors have increased variability and
lead to significant variations in the reflec-
tive properties of the objects under study.
Therefore, spectrophotometric information
must be extracted taking into account all
influencing factors. In this way, it is possib-
le to increase the stability of spectropho-
tometric information about an object and,
consequently, increase the reliability of the
information obtained about its properties
and condition. To solve the issue of minimi-
zing the error of influencing factors, it is ne-
cessary to study the effect of each of them
on the reflective properties of objects.

Under natural conditions, the soil
structure changes under the influence of
applied agricultural technology, irrigation
and atmospheric phenomena. Water, on the
one hand, contributes to the aggregation of
the soil, on the other, it leads to its floating.
Structureless soils are characterized by
weak water resistance; they float even
after a little rain. With prolonged exposure
to water, they were covered with a dense
crust, the reflective properties in a dry sta-
te are quite high. Therefore, the soils under
agricultural land, mainly used for cotton,
change significantly during the growing
season. Moistening reduces the soil bright-
ness coefficient. This occurs due to the fact
that the main influencing factor on the ref-
ractive index of light at the soil-air bounda-
ry is a thin film of water and the pheno-
menon of total internal reflection of light
occurs precisely in this thin layer of soil
solution.

Soil is a multi-parameter system that
changes in time and space. A change of
these parameters in any combination
directly affects the optical characteristics of
soils. In this article we provide data on
some of the main factors directly affecting
the formation of soils and their optical pro-
perties. Scientists both in our country and

abroad have been studying remote metho-
ds for monitoring soil conditions [1-5].
MATERIALS AND METHODS

Object and methodology of research

The widespread use of the latest
achievements of science and technology in
the study of soils is one of the most impor-
tant tasks of our time. Existing methods for
more efficient use of land do not meet the
modern requirements of the day. Thus,
additional funds have tobe spent on perfor-
ming a large number of labor-intensive
field and laboratory work. It is impossible
to conduct research in hard-to-reach areas.

Therefore, spectrometric methods
are widely used in remote sensing of soils
both in our country and abroad. Its advan-
tages are that in a short time it is possible
to obtain accurate information about the
reflectance of large areas and even study
dynamic processes. The lands of the Mugan
Plain of Azerbaijan were taken as the
object of study. In the research work, the
spectral reflectance of soils at a wavelength
of 450-750 nm was studied using methods
adopted in our republic and abroad, and
the spectral properties were studied using
an SF-18 spectrophotometer [3, 4, 6].

RESULTS AND THEIR DISCUSSION

The Mugan Plain, which we studied,
is part of the Kura-Araz Plain, and sedi-
ments of the Caspian Sea, overlain by sedi-
ments of the Kur-Araz rivers, play a large
role in its formation. The sediments of the
Kura-Araz rivers differ sharply in their co-
lor. Thus, the sediments of the Araz River
are red, and the sediments of the Kura
River are gray-brown.

The relief of the Mugan Plain is quite
complex. Northern Mugan, its relief and
soils owe their origin to the accumulative
activity of the Kur and Araz. The forming
factor of Central Mugan is only the Araz
River. The formation of Northern Mugan is
relatively new and its formation continued
until recently. As a result of periodic floods
of the Kur and Araz rivers, these waters
flowed towards the Northern Mugan
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region Accumulative activity in the region
of central Mugan ceased long ago, and the
processes that led to the modern relief are
of a denudation nature.

It is necessary to mention the ancient
origin of the Araz River, which is below sea
level. These formations are separated by
very large alluvial-accumulative forma-
tions, deep dry old channels with high ban-
ks and embankments along the channel. A
significant part of the Mugan Plain is below
sea level. The modern form of the relief is
predominantly accumulative, but in the
foothill zone surrounding it from the north,
the denudation-erosion type of relief pre-

vails. Theslope ofthe surface is0.003-0.004.
Heavy soils are scattered along the edges.
The zone has a dry subtropical
climate, characterized by mild winters and
hot and dry summers. The average annual
air temperature is 140°C, the annual pre-
cipitation is 293 mm. The amount of eva-
poration per year is 900-1000 mm [7, 8].
Such soil and climatic conditions of
the zone also affect vegetation. The
vegetation consists of semi-desert worm-
wood, ephemeral grass, and saltwort.
However, such soil and climatic conditions
of the area make it possible to obtain a
bountiful harvest here due to irrigation.

Table 1 - Chemical and physico-chemical indicators of soils

Amount .
Hum- of ab- Absorbed cations, mg/eq Dry Grading

Depth, CaCoOs, resi-

om mus, % sorbed due

% bases, | Ca | Mg | Na®t | " | <0001 | <0.01
mg/eq
Gray-brown soils

0-30 2.65 1.09 27.25 21.85 4.00 1.40 | 0.135 20.84 68.48
30-50 1.07 3.75 25.75 20.40 4.25 1.10 | 0.162 32.80 67.56
50-90 1.09 20.05 25.20 13.65 9.75 1.80 | 0.137 30.24 66.12

90- 0.97 17.61 17.60 13.15 3.25 1.20 | 0.122 27.08 45.52

105

Gray meadow lands

0-20 1.62 3.63 25.00 16.05 5.75 3.20 | 0.210 29.89 65.76
20-40 1.52 3.63 27.55 18.00 6.25 3.30 | 0.290 27.80 65.00
40-55 0.63 9.02 25.25 16.40 6.25 2.60 | 0.960 36.60 68.92
55-90 0.53 16.96 23.00 10.25 9.25 3.50 1.110 31.80 68.00

Grass-gray lands

0-25 2.40 9.16 22.00 16.40 3.50 2.10 | 0.790 20.00 63.20
25-57 1.83 11.18 15.10 17.60 5.50 2.00 | 0.682 23.40 68.20
57-80 1.07 2.23 2.20 28.20 | 11.50 2.50 | 0.522 22.80 61.80

80- 0.76 12.52 34.30 22.60 9.00 2.70 | 0.512 26.80 68.20

110

Wetlands

0-25 2.05 9.25 29.50 16.50 | 10.50 2.50 | 0.730 38.80 77.60
25-45 1.60 13.90 0.30 15.70 | 12.30 2.30 | 0.540 29.20 77.10
45-60 1.30 15.31 29.70 16.30 | 10.70 2.70 | 0.635 27.30 65.50
60-75 1.01 14.27 29.20 16.20 | 10.10 290 | 0.590 30.41 60.40

75- 0.90 15.01 29.70 15.40 | 11.20 3.10 | 0.720 26.50 60.20

100
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The soil-forming rocks of the region
are alluvial in nature, the soils are predo-
minantly gray-brown, gray-grass, grass-
gray, meadow-swamp, and their varieties
are widespread. The physicochemical
results of the soils in the region show that
the soils in the region have different spec-
tral reflectance properties depending on its
type, color, composition, etc, and ithas been
found that its spectral reflectivity increases
with increasing wavelengths [8-11].

Below are some physicochemical
properties of soil types in the Mugan Plain
(table 1). One of them was gray-brown
soils, distributed mainly in the foothills of
the Mugan Plain. As a result of laboratory
analysis, it was found that the amount of
humus in the upper layer (0-30 cm) of
these soils is 2.65%, decreases towards the
lower layers and reaches 0.97% in the
layer 90-105 cm. The amount of carbona-
tes fluctuates in a wide range (1-20%). The
distribution of carbonates shows their lea-
ching from the upper layer and accumula-
tion in the lower layers. The absorption ca-

pacity of these soils is 17.80-27.25 mg/eq
per 100 g of soil. The total amount of cal-
cium is 13.15-27.85 mg/eq, magnesium -
3.25-2.75 mg/eq, sodium - 1.10-1.80mg/eq.
The amount of dry residue in the soil
profile is 0.122-0.162%, and as you can
see, these soils are slightly saline.

Change in soil attenuation coefficient
depending on wavelength.

According to the granulometric com-
position, these soils are light and medium
clayey, the amount of physical clay in the
upper layer is up to 68.48%, in the lower
layers - 45.52%. In this section, the change
in the spectral reflectance of soils depen-
ding on different wavelengths is appro-
ximately linear. It was found that although
the amount of 400 nm wavelength in the
top soil layer was 23.0%, it gradually
increased to 30.0% at 500 nm, 32.0% at
600 nm, 35.0% at 700 nm and 35 .5% at
750 nm. The integral spectrum reflectance
coefficient was 31.0%. In the lower layers,
its number increased slightly and reached
40.3% (figure 1).
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Figure 1 - Variation of reflectance with wavelength in gray-brown soil

One of the common soils in the
region is gray meadow soil. In the upper
layer (0-20 cm) of gray meadow soils, the

humus content is 1.62%, decreasing with
depth and falling to 0.53% at a depth of
55.90 cm. The amount of carbonates varies
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along the profile from 3.63 t019, 96%, most
of them are located in a layer of 55-90 cm.
The amount of absorbed bases is 23.00-
27.55 mg/eq per 100 g of soil along the
profile. Of the amount of absorbed bases
there are 10.25-18.00 mg/eq of calcium,
5.75-9.25 mg/eq of magnesium and 2.60-
3.50 mg/eq of sodium. The amount of dry
residue in the upper layer (0-20) is
0.210%, and in the lower layers its amount
increases to 1.110%. According to their
granulometric composition, these soils are
classified as medium clayey. The amount of
physical clay here ranges from 65.00-
68.92% [1,7,12,13].

Of course, all the above analysis re-
sults are reflected in the spectral reflectan-
ce. So, if at a wavelength of 400 nm the
spectral reflectance of these soils was 21.5-
25.0% depending on the profile, then at the
next wavelength it was 38-44%, and at 750
nm - 52.5-62.5%. The integral reflection
coefficient was 42.9-50.5%, respectively.
One of these soils is grass-gray soils. These
soils have gone through an ancient agri-
cultural stage and are more typical of the
Mugan Plain. The amount of humus in the
upper layers is up to 2.40%, in the layer of
80-110cmit decreases t0 0.76% (figure 2, 3).
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Wavelength, nm

Fiqure 2 - Change in reflectance depending on wavelength in gray grass soils

As for the distribution of carbonates,
a slight increase in their amount is
observed as the lower layers pass through.
So, if in the top layer of soil 0-25 cm its
amount is 9.16%, then in the layer 80-116
cm its amount reaches approximately
12.52%. The amount of absorbed bases in
100 g of soil is 22.0-42.2 mg/eq, most of
which is calcium (16.40-28.20 mg/eq).

Absorbed magnesium ranges from
3.50 to 11.50 mg/eq, and absorbed sodium

ranges from 2.0 to 2.7 mg/eq. The amount
of dry residue in the upper layer of these
soils is 0.79%; in the lower layers it decrea-
ses slightly to 0.512%. According to their
granulometric composition, these soils are
classified as medium clayey. The amount of
physical clay ranges from 65.0-68.0%.

As can be seen from the table, it is
clear that the spectral reflectance in-
creases. Thus, its amount in the upper layer
of 0-25 cm was 22.5% at a wavelength of
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400 nm and 36.0% at a wavelength of 750
nm. Moving to the lower layers, its amount
gradually increased in all wavelengths and
ranged from 23.0 t042.0% inthe 75-100 cm

layer, respectively. The integral reflection
coefficient of these soils varied along the
profile inthe range of31.1-38.5% (figure 4).
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Figure 3 - Variation of reflectance with wavelength in herbaceous gray soils
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Figure 4 - Changes in reflection coefficient depending on wavelength in meadow-
marsh soils
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The amount of carbonates ranges
from 92.5-15.31%. Absorbed bases
fluctuate within a narrow range (29.50-
30.30 mg/eq per 100 g of soil). calcium
15.40-16.50 mg/eq, magnesium 10.10-
12.30 mg/eq and sodium 2.30-3.10 mg/eq.
The soils are moderately saline, the
amount of dry residue is 0.540-0.730%. In
terms of granulometric composition, these
soils are heavy clays of the upper layer (the
amount of physical clay is 77.60%), when
moving to the lower layers they become
lighter and the amount of physical clay in
the 75-100 cm layer is 60.20%. The inte-
gral reflection coefficient of meadow-bog
soils ranged from 39.2-42.0% depending
on the depth of the profile [1, 2, 14, 15].

An average monthlytemperature of
the soil surface is 1-3,5 °C in January, 32-
350C in july. The plant cover of the Mug-
hanplainconcerns semidesert type, there
are mainly 3 kinds: wormwood, saline,
hollow plants. According to the climate-
condition the annual heat-loving plants,
technical plant-cotton planting here is
good. Diversity of the cultureswasformed
and they were subjected to variation in a
large part of the zone. At present natural
cultures canbemet inthe small areas of
some places.

The soil cover of the Mughan plain
was widely learnt by some researchers.
The following soil typesareavailable in the
plain: grey-meadow less humic soils: grey-
meadow mean humic soils; grey-meadow-
highhumicsoils; primary-grey soils; mea-
dow-grey soils. Later, main reasons of the
Kur-Araz soils salinizationwereinvestiga-
ted by V. R.Volobuyev [4, 8, 14].

The author separatedthe meadow-
grey soils into saline-like, solonchak-like,
merging, gleying, irrigating species and
noted utilizationof these soils under
cotton, grain and orchard plants. But in
amelioration area M. G. Mustafayev [5],
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G. Z. Azizov [7] and other specialists direc-
tedtheir researches to salinization and so-
lonetzification of soils, investigation of the
variasion happening in utilization period.

Thelong researches show that incor-
rect irrigation of the soils under tillage,
need and non-implementationof thesemea-
sures in time cause the soils salinization
and render their negative influence on
agricultural plants whicharegrown there.
On the other hand, one of the main reasons
of the soils salinization is nearness of
subsoil waterswithhigh mineralization to
the surface. While increasing the salts
concentration in soil, development of
bothundersoiland land surface organs of
plants weakens, productivity reduces.
Generally, to achieve the salts decrease
insoil, itis advisable to apply irrigative
water according to the amount of plants.

The results of the studies show that
the integral reflectivity of the soil is
directly proportional to dry residue,
physical clay, carbonization, salinity and
inversely proportional to humus. Thus,
with a change in carbonization by 1%, the
integral reflection coefficient is 0.93%,
depending on the physical clay - 0.352%,
depending on the dry residue - 4-6%,
which is a direct dependence, and is 4%
depending on the amount humus, which is
the inverse proportion. The study of
integral reflection makes it possible in the
future to determine, monitor, etc, its
diagnostic features by remotely studying
the soil can be used when studying signs.
At the same time, it can be used as an
auxiliary tool for opening (deciphering)
aerospace photographs.

As a result of research, it has been
established that the spectral curves of each
type of soil are subject to more intense
changes in a certain part of electro-
magnetic waves, depending on its
properties.
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Figure 5 - Relationships between some soil properties and the integral reflection
coefficient

It has Dbeen established that, CONCLUSION

depending on the properties of the soil, the
integral reflectivity is directly proportional
to the dry residue, carbonation and
physical clay and inversely proportional to
the amount of humus. So, with a change in
carbonization by 1%, the integral reflection
coefficient was approximately 0.93%,
depending on the physical clay - 0.352%,
depending on the dry residue - 4-6%, a
direct relationship, and it was 4%,
depending on amount of humus, it was an

Thus, the above studies make it
possible to further study the soil using
modern methods, determine its internal
characteristics, diagnostic signs, carry out
certain corrective work on the soil map,
etc., which may be important. At the same
time, it can be used as an auxiliary tool in
determining surface moisture and soil
salinity by various characteristics of plant
reflection in different ranges of the
electromagnetic spectrum, as a software

addition to the Normalized Relative Index
"NDVIGGIS" in horticulture.

inverse proportion (figure 5).
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MYTAH »KA3bIFbIHBIH TOIIBIPAKTAPBIHBIH, XUMUAJIBIK, ®U3UKAJIBIK Y KOHE
ONITUKAJIBIK KACUETTEPI APACBIHZIATBI TOYEJIAIJIIKTEP

d3ip6atixcan PecnybaukacbiHbiH Fblabim scaHe 6inim muHucmpaiel, TonbipakmaHy
JcaHe azpoxumusi uHcmumymol, AZ1073, baky, Mamed Pazum, 5, 93ip6atixcaH,
*e-mail: meliorasiya58@mail.ru; fatma_aliyeva_1988@mail.ru

Makanaga MyraH »asblfbl TOIBIPAKTAPbIHBIH, (QU3MKa-XUMUSIBIK >KOHE ONTUKAJbIK
KacueTTepi MeH 6ai/IaHbIChl KAPACThIPbLIaAbl. MyraH »Ka3bIFbIHbIH, HETi3ri TONbIpaK TUNTEPiHIH
XUMUSJIBIK, XKoHe PU3UKAJIbIK KacUeTTepi 6ap HHTerpabl aFbLIbICY KO3)PUITMEHTI Cyp-KypeH
JK9He IIaJIFbIH/IbI-CYP TONBbIpAaKTap/blH KecKiHiHe 6aiiaHbicThl THiciHe 31,09 - 40,3 xone 31,1-
38% Kypaln, TeMeH eKeHZiri aHbiKTaaAbl. JKorapbl kepceTkiml (5%) cyp-IIaJFbIHAbI KoHE
0aTmaKThI-IIAJFBIHABI TOMbIpaKTapAa Kyparm, coikecinme 42,90-50,55% >xoHe 39,20-42,00%
apajblFblHAa 60siAbl. Tangap (kaHafaH maifa 6osFaH GaTHAKThI HeMece LIONTI aliMaKTapMeH
6aJIaHBICTHI Kac LIeTiHAiIep) TYpiHAe OYKiJ ayMaKKa TapaJsifaH MIeNTi-6aTHaKThl TOMbIPAKTAp
MyraH »Ka3bIfbIHBIH, ILIEKTeyJi Yy4yacKesjiepiHZe, Heri3iHeH TeMeH JXepJepZe, >ep acThbl

13


mailto:meliorasiya58@mail.ru
mailto:fatma_aliyeva_1988@mail.ru

I'eHe3HuC MOYB IlouBoBeaeHue u arpoxumus, Ne1, 2025

Cy/JapblHbIH, LIBIFAaTbIH KepJepiHge, Kypa e3eHiHiH ailMafbiHJa KeH TapaJ/ifaH. llanfrbiHabl-
0aTmaKThl TOMBIPAKTAp TYyMyC IE€H BbUIFANJbIH KOFapbl MeJillepiMeH CUNATTaNa/bl, oJapia
HeTi3iHeH bLIFa/IFa cesiMTas eciMmaikTep ecefi. XKorapFbl KaGaTTaFbl T'yMyCThIH MeJiepi (0-25
cMm) 4,05% xeteni, 6y eciMAik MaccacblHbIH KOl MeJIIIEpiHiH KbLJI CaUbIHFbI bIJbIpaybIHA
6aiiyaHbIcThl. OHBIH MeJilepi TepeHAikTe a3aaabl xxoHe 1 M TepeHAikTe 0,90% Kypaigpl. ['ymyc-
TBIH 6yJ1all TapaJjiybl TaMbIpJIap MEH TaMbIpLIaJapAblH Heri3ri 6eJiiri TonbIipak npoduiHiH ocbl
OeJiirinZie OpHaJIACKAHJBIFbIHA 6GalJIaHBICTBI. TONBIPAKThIH, TOMEHTi KabaTTapblHAa 6cCiMJiK
TaMbIpJiapbl 60JIMaybIHbIH ce0e6i - )KOFapbl bIFAIJBLIBIK [TeH TEMIp OKCUIHIH Kol MeJilepiHe
0aMJIaHBICTBI JIAWJIbl KAabaTTaFbl KOJIAMCBI3 Cy-aya pexuMi, 6y ecimzaikTepre kepi acepiH
TUTi3eni.

TyiiiHdi ce3dep: WHTerpaajbl WAFbLIbICY KabiseTTijiri, rymyc, cneKTpJiiK MIaFbLIbICY
KabisieTTisiri, Tonblpak KeciHisepi, KApO6OHATTHLIBIK,

PE3IOME

C. Kouepsiul, M. MyctadaeB!*, 3. Axmen3zazel, 3. Benuenal, ®. Mycradaen!?, . Anuenal*
3ABUCUMOCTHU MEXAY XUMHUYECKHUMHU, PU3NYECKHMHU U OIITUHECKUMHU
CBOMCTBAMM I10YB MYTTAHCKOH PABHHHBI
IMuHucmepcmeso Hayku u o6paszosarus Azep6atidxcaHckoli Pecny6auku, HHcmumym

nougosedenusi u azpoxumuu, AZ1073, baky, Mamed Pazum, 5, Azep6aiidsncaH,

*e-mail: meliorasiya58 @mail.ru; fatma_aliyeva_1988@mail.ru

B craTbe paccMaTpuBaeTcs CBfI3b XHWMHMKO-QU3MYECKHX CBOMCTB C ONTHYECKHUMH
cBOMcTBaMU NOYB MyraHCKON paBHUHbL. YCTAaHOBJIEHO, YTO HUHTErpajbHbl K03)UIUEHT
OTpaKeHUs C XMMHYEeCKMMU U PU3UYeCKHMMHU CBOMCTBAMHM OCHOBHBIX THMIOB NO4YB MyraHckoi
pPaBHMHBI HAaWMEHBIIHMH y Cepo-OypbIX W JyroBo-cepblx mouB - 31,09-40,3%, u 31,10-38,0
COOTBETCTBEHHO B 3aBUCUMOCTH OT npoduJisa. Haubosbiuee konudectBo (5%) NMpuUxouioch Ha
Cepo-JIyroBble U GOJIOTHO-JIYyTOBble MOYBBI U BapbUPOBaJIO B mpexesnax 42,90-50,55% u 39,20-
42,00%. TpaBsiHO-60JIOTHBIE MOYBbI, PaCIPOCTPaHEHHble 10 BCEHl TepPPUTOPHUM B BHJEe TaJOB,
pacnpocTpaHeHbl Ha OFpaHUYEeHHBIX yYacTKaXx MyraHcKoi paBHUHBI, B OCHOBHOM B IOHMKEHUAX,
B MeCTaX BbIXOJia TPYHTOBBIX BOJ, B pailioHe pekn Kypa. JlyroBo-60/70THble TOYBbI
XapaKTEPU3YIOTC BBICOKMM COJIepKaHMEM TyMyca M BJard, Ha HHUX I[IPOU3PACTAIOT
NpEerMMYyIeCTBEHHO BJIarOYyBCTBUTE/bHbIe pacTeHus. CojepkaHue rymyca B BepxHeM cJioe (0-
25 cM) pmocturaet 4,05%, 9YTO CBS3aHO C €XEroJ[HbIM IeperHMBaHHEM OOJIBLIOTO KOJHYECTBA
pacTuTesbHOU Macchl. KostmdecTBo ero yMeHbIIaeTcs ¢ IJyOMHOM M Ha riiy6ruHe 1 M cocTaBiisieT
0,90% Takoe pacnpefeseHne ryMyca CBSI3aHO C TeEM, UYTO OCHOBHasi Macca KOpHeH M KOpHeBHII]
pacrnoJiokeHa B 3TOM 4acTH NoyBeHHOro npodus. [IpuyMHON OTCYTCTBUS KOPHEH B HMXXHUX
CJ1051X SIBJISIETCS1 He6J1aronpUsITHbIN BOAHO-BO3/yIIHbIM PeXXHMM B UJIOBATOM CJI0€ U3-3a BbICOKOM
BJIQKHOCTH ¥ 60JIBLIIOT0 KOJIMYECTBA OKCH/IA JKeJle3a, KOTOPhIM HeraTUBHO BJIMSIET HA PACTEHUSI.

Karouegvle csn068a: WHTeTpasibHasi OTpPaXKaTesJbHAsl CIOCOGHOCTb, TYMYC, CIeKTpaJibHas
OoTpakaTeJsIbHasi CIOCOOHOCTbD, TOYBEHHbIE Pa3pe3bl, KAPOOHATHOCTb.
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