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Abstract

Detailed information about the water and physical properties of irrigated soils in the Massif of Mugan-
-Salyan is given in the paper. Results of the study showed differences in the soil properties. The field water ca-
pacity of soil in the zone was 25.32-30.30% or 1.26-1.56 g-cm >, particle density was 2.53-2.88 g-cm >, porosity
— 44.16-54.20%; clay content — 22.54-70.10% and the velocity of soaking the soil with water ranged between
9.24 and 55.84 cm*h'. Such variability of the indices points to a need for reclamation measures in the soils.
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INTRODUCTION

As a result of the agrarian reforms, state and
commune farms were liquidated and agricultural
lands were distributed among private farmers. At pre-
sent the farmers begin their good practices and their
soils are used under sowing. It is obvious that collec-
tor-drainage systems and technical state of the irriga-
tion canals are poor and consequently the reclamation
status of soils becomes worse and worse due to the
neglect in the transitional period. That's why it is nec-
essary to provide the development of agricultural sys-
tem according to the contemporary requirements, to
increase the rationality of the irrigation-drainage net-
works, to improve reclamation status of soils, to es-
tablish their fertility and to carry out measures appro-
priate for the new conditions. The chance of using
subsoil waters for irrigation is limited and the main
sources of water remain the Kur and Araz Rivers. Wa-
ter and physical features of soils are not stable, they
change continuously in the effect of both natural con-
ditions and agro-technical measures. The studies show

that physical soil characteristics directly affect the
growth and development of plants. The main problem
of this study was to analyse changes in the water and
physical properties of arable soils in the massif zone
and to propose reclamation measures for their im-
provement.

STUDY OBJECT AND METHODS

Eight sampling sites characteristic for the Mu-
gan-Salyan Massif were selected. The soils of the dis-
trict were formed on alluvial rocks created as an effect
of the activity of the Kur River. Material carried by
the Kur River formed silt deposits which periodically
filled its river bed. Then river waters raised and
flooded the surroundings resulting in the coverage of
flooded lands by silty deposits. A lot of soils covering
the zone possess alluvial character. It can be ex-
plained by the characters of soil forming rocks. The
clayey profile of the soil in some areas show that the
same soils developed on delluvial-alluvial heaps on
debris cone of the Kur River and of other small rivers.
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A lot of soil forming rocks are rich in salts and car-
bonates; that’s why developed soils are saline to
a different degree.

Climate of this zone is semi-desert of dry and
steppe type (the summer is moderately hot). This type
of climate is characterised by low humidity, moderate
winter and dry and hot summer. The coldest months
are January and February and the hottest months are
July and August. Dry and hot summer of this zone
influences plant cover and soil forming processes
[EYUBOV 1968; SHIKHLINSKY 1969]. Mean monthly
temperature of the hottest month is 26.1-26.5°C, that
of the coldest month is 1.8-2.5°C. Annual rainfall
varies between 187 and 309 mm in the region. Gener-
ally, maximum rainfall is observed in the spring
months and minimum — in the summer. The average
yearly relative air humidity varies from 72.3 to
75.0%. Maximum relative air humidity is observed in
the winter and minimum — in the summer months.
That's why agricultural plants need irrigation in the
summer months. The dry climate affects soil cover,
too. Thus, natural vegetation develops poorly there
which is the reason for low accumulation of humus
materials in the soil. Secondary salinization occurs in
places where the subsoil water is near the soil surface
because evaporation is very intensive on hot summer
days. The level of subsoil water is different and de-
pends on land relief. The time when the subsoil wa-
ters are near the surface is May—June, from the end of
June water level begins to decline. October is consid-
ered a time when the subsoil waters are the deepest.
The subsoil waters are not present in north and north-
west parts of the region [BABAYEV 2005; BEHBUDOV
1977]. Studies on the subsoil waters showed that their
total slope followed the inclination of land surface.
The level of subsoil waters was noted to rise along the
Kur River and big irrigation canals which was the
evidence for the effect of surface flows on subsoil
water table. Besides, the rise of subsoil water level is
observed in the areas affected by mud-volcano waters.
Shallow subsoil waters stretch as a strip along the
Caspian Sea shore.

The main soil features were taken into consid-
eration while selecting sampling sites. The study on
the water and physical characteristics were performed
under field and laboratory conditions. Field water ca-
pacity, bulk density and the velocity of water soaking
into the soil were determined in the field and in the
laboratory. Soil structure and particle density were
measured under laboratory conditions using soil sam-
ples taken from little squares in the sampling sites.
Soil porosity was calculated from the determined bulk
and particle densities.

The characteristic areas were distinguished to
analyse changes in the water and physical characteris-
tics of soils salinized to a different degree (weak, me-
dium and strong). The soil samples were taken from
the same places and appropriate chemical analyses

were executed. Field water capacity, water soaking
ability, soil structure, bulk density, particle density
and porosity belong to the main water and physical
features of any soil.

Field water capacity was measured in selected
sampling sites 2x2 m. Blocks 70 cm wide and 35 cm
high were drawn around the selected square-shaped
areas. The iron frame of a size of 1X1 m and a height
of 20 cm was pressed into the soil to a depth of no
less than 10 cm in the middle of the square. Two
squares were thus sampled: the inner square called an
account square and the outer square called the protec-
tive one. After the squares were ready, water was
poured into both squares at the same time. Pouring
water into the little squares was continued till filling
the porosities of the account soil layer with water.
After the soil became saturated totally with water, the
two little squares were covered with a pellicle to pre-
vent from water evaporation. Two-three days after
covering, the soil samples were taken every 10 cm till
1 m depth in three repetitions from the middle of the
little square (from within the iron frame) and soil
moisture was determined by a thermostat-gravimetric
method. The little squares were covered tightly after
each moisture measurement. Moisture measurements
in the soil samples were continued till obtaining the
same moisture of a given layer for three consecutive
days. This stabilized moisture was assumed the field
water capacity of the soil.

RESULTS AND DISCUSSION

SOAKING VELOCITY OF WATER INTO THE SOIL

A velocity of water soaking was determined in
order to characterize soil permeability. To determine
the soaking velocity of water, the formulas by A.N.
Kostyakov were used and the indices obtained from
the field works according to methods described
above. Obtained velocity of water soaking was used
to attribute a soil to the type of water soaking group.
The calculation followed A.N. Kostyakov's [KOSTYA-
KOV 1960] equations:

K === (1)

where:
K, — velocity of water soaking into the soil ex-
pressed in mm'min ;
K, — an average velocity of water soaking the soil
for the first minute, mm-min .

2

where:
K, — an average soaking velocity of water at the
end of the first minute, mm-min .
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K =K, 3)

where:
K, — established water velocity, mm-min’l;
a — coefficient that characterizes the decline of the
water soaking velocity.

LK LK, @

Loty — Lyt

where:
t; — initial time of the infiltration period, minute;
t, — the beginning time of the infiltration period
measured in minutes.

The results of calculations are given in Table 1.
The study showed that weakly permeable soils were

those of the mean soaking velocity less than 5.0 cm*h ™,
moderately permeable soils had the velocity between
5.0 and 15 cmh ™" and highly permeable — above 15.0
cmh ™. Not salinized and weakly salinized soils in the
massif showed a high water permeability, medium
and strongly salinized soils had weak and moderate
water permeability.

The soils from the Salyan district showed the
soaking velocity of water equal to 9.24—11.84 cm'h™
and thus belonged to the group of medium water per-
meability. Respective figures for the Hajigabul region
were 13.61-14.51 cm'h ™ and 49.68-55.84 cmh ™' and
the soils were considered medium and highly water
permeable. The soaking velocity of water into the soil
from selected sites of Imishli was in the range of
10.08-11.88 cmh ' and indicated medium water per-
meability.

Table 1. Water-absorbing ability of soils in the Mugan-Salyan Massif

[}
f o | Nameofthe |= 5 K, Ky _ gk -1gk, « | K, =£ K, = K,
° = =] 141 ) a= K =K,t l-a t*
g @| studyzone |2 § lgt, —lgy ! ¢ -
4 mm-min”" mm-min mm-min~ cm-h™!
Salyan district | I 1 78 | 11.00 | 0.57 0.68 11.04 34.50 1.18 10.68
1 | (Seyid Sadakhli | II 1 77 | 1082 | 0.50 0.71 10.92 37.65 1.72 10.32
village) 111 1 77 | 1017 | 0.52 0.68 9.97 31.16 1.63 9.78
Salyan district I 1 76 | 10.62 | 0.59 0.67 10.74 29.03 1.60 9.60
2 | (Duzanlik vil- i 1 77 10.58 0.57 0.67 10.47 28.30 1.54 9.24
lage) 111 1 76 | 10.66 | 0.5 0.69 10.92 35.22 1.77 10.62
Salyan district I 1 81 12.52 | 0.68 0.67 12.93 34.96 1.84 11.04
3 | (Khidirli vil- I 1 80 | 12.10 | 0.69 0.65 11.91 34.03 1.97 11.82
lage) I 1 81 11.95 | 0.70 0.64 11.64 32.33 1.94 11.64
Hajigabul dis- I 1 76 | 1420 | 0.70 0.70 14.51 48.37 233 13.98
4 | trict (Udulu Il 1 76 | 13.80 | 0.68 0.70 14.10 47.00 227 13.61
village) I 1 76 | 14.60 | 0.75 0.69 14.89 48.03 242 14.51
Hajigabul I 1 71 | 28.80 | 4.81 0.42 28.81 49.69 8.28 49.68
5 | (Mushvig vill- | 1T 1 76 | 27.80 | 420 0.41 24.79 42.02 9.31 55.84
lage) 111 1 76 | 29.50 | 5.10 0.41 30.09 51.00 8.64 51.84
Imishli district | 1 1 69 | 10.06 | 0.49 0.71 9.89 34.10 1.69 10.14
6 |(Aranlivillage) | 11 1 69 10.09 0.50 0.71 10.09 34.79 1.72 10.32
111 1 68 | 1020 | 047 0.75 11.12 44.48 1.88 11.88
Imishli district | 1 1 79 | 1055 | 0.53 0.69 10.80 35.09 1.72 10.32
7 | (Soltan-Mura- | 11 1 76 10.32 | 0.55 0.68 10.55 32.97 1.72 10.32
dli village) I 1 76 | 1048 | 0.2 0.69 10.42 33.61 1.68 10.08
Imishli district | I 1 76 | 1020 | 0.54 0.70 11.18 37.27 1.80 10.80
8 | (Khalfali vil- Il 1 77 | 1085 | 0.56 0.68 1222 38.19 1.75 10.50
lage) I 1 77 | 11.10 | 0.8 0.68 11.13 34.78 1.81 10.86
PARTICLE DENSITY OF THE SOIL where:

The ratio of the weight of soil solid phase to the
weight of water of equal volume is called the particle
density of soil. The study showed that the particle
density changed from 2.4 to 2.8 g-em ™ depending on
the quantity of deposit and the structure of minerals.
The soil particle density is determined with the pyc-
nometre method. The following formula is used to
calculate the soil particle density:

D, =V/A+V-§ 5)

D, —soil particle density, g-em™;

V — absolute dry weight of the soil taken for analy-
Sis;

A — weight of pycnometre with water;

S — weight of soil water and pycnometre, %.

Soil samples taken from differently salinized
soils (weak, medium, strong) were used to determined
particle density in experimental areas. Results of the
study showed that the particle density differed de-
pending on the quantity of salts in particular soils.
Particle densities were 2.51-2.62 g-cm”, 2.65-2.72
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g-em° and 2.70-2.88 g-em ™ in soils of salinity in the
range of 0.25-0.50%, 0.50-1.00% and 1.00-2.00%,

Table 2. Water and physical characteristics of soils in the Massif of Mugan-Salyan

respectively (Tab. 2). As seen in the table the particle
density increased down the soil profile.

Number Study zone Soil layer Fliga\zfie:;er Bulk de{13sity EZ;ZTS; Poroosity Cl;;:élify Clay content
cm % g-em ] 3 % % %
o g-em
1 2 3 4 5 6 7 8 9
0-10 26.79 126 2.66 52.60 4175 47.60
10-20 2639 1.29 2.66 51.30 39.77 46.84
20-30 26.57 132 2.67 50.60 3833 50.20
30-40 26.57 1.34 2.68 50.00 3731 37.76
Salyan district 40-50 26.73 137 2.68 48.00 35.04 3532
1 (Seyid Sadakhli 50-60 26.63 1.40 2.69 48.00 34.29 36.08
village) 60-70 2651 143 2.70 47.00 32.86 43.84
70-80 26.56 1.46 271 46.10 31.57 45.12
80-90 26.56 1.48 271 45.40 30.68 40.05
90-100 26.55 1.50 272 44.90 29.93 38.85
0-100 2658 138 2.69 4839 35.06 217
0-10 2578 127 261 51.40 4047 4324
10-20 26.45 128 2.62 51.20 40.00 45.62
20-30 26.44 1.29 2.62 50.80 39.38 40.16
30-40 26.49 132 2.63 49.80 37.73 4556
o 40-50 26.48 1.34 2.64 49.20 36.72 49.50
2 (Sghyzf;ﬁ}f‘glcl;ge) 50-60 26.52 136 2.65 48.70 35.81 38.64
60-70 26.54 1.38 2.67 4830 35.00 44.16
70-80 26.53 141 267 4720 33.47 4578
80-90 26.50 1.44 2.68 4630 35.15 45.08
90-100 26.52 147 2.69 45.40 30.88 44.75
0-100 26.50 136 2.65 48.83 35.90 4425
0-10 27.40 139 271 48.70 35.04 64.24
10-20 27.40 141 271 48.00 34.04 60.86
20-30 27.41 1.43 272 47.40 33.15 57.22
30-40 27.42 1.44 273 4730 32.85 54.54
o 40-50 27.44 1.46 2.75 46.90 32.12 58.72
3 | Salyan district 50-60 27.45 1.48 276 46.40 31.35 68.58
(Khidirli village)
60-70 27.42 1.50 2.76 45.70 30.47 65.40
70-80 27.41 1.52 278 4530 29.80 66.25
80-90 27.40 1.53 2.79 45.20 29.54 68.40
90-100 27.40 1.56 2.80 4430 28.40 70.10
0-100 2741 147 275 46.52 31.65 63.43
0-10 27.10 133 2.70 50.75 38.16 43.72
10-20 27.10 1.51 2.70 44.08 29.19 43.72
20-30 25.40 1.53 2.76 44.57 29.13 46.40
30-40 26.90 1.52 2.76 44.93 29.55 46.40
B o 40-50 26.50 1.51 2.66 43.24 28.64 49.80
4 f{j‘gﬁibsilud;;g“ 50-60 27.40 152 2.66 42.86 28.20 49.80
60-70 23.80 1.48 2.65 44.16 29.83 48.76
70-80 24.90 1.48 2.65 43.78 29.38 4876
80-90 23.80 1.49 2.70 45.18 30.53 4528
90-100 24.10 1.55 2.70 42.16 2720 4528
0-100 25.60 1.50 2.69 4424 29.49 46.79
0-10 30.10 132 2.61 49.43 37.45 5434
10-20 30.30 1.42 2.90 51.00 35.92 54.34
20-30 27.70 123 251 51.00 41.46 52.58
30-40 2830 1.42 2.45 51.63 3636 52.58
B 40-50 27.40 134 2.66 50.40 37.61 55.48
5 g/la{fﬁlv’l‘” villlage) 50-60 26.30 1.28 2.73 53.90 42.11 55.48
g viillag 60-70 2930 1.46 2.68 45.50 31.16 49.80
70-80 30.50 1.42 2.88 50.70 35.70 49.80
80-90 33.40 136 2.86 52.45 38.57 50.00
90-100 33.70 1.36 2.82 50.71 37.29 50.00
0-100 29.60 1.36 271 49.82 36.63 -
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cont. Tab. 2

1 2 3 4 6 7 8 9

0-10 25.32 116 2.53 5420 46.72 4120

10-20 25.48 117 2.53 53.80 45.98 35.68

20-30 25.59 1.19 254 53.20 4471 4472

30-40 25.88 121 2.55 52.60 4347 36.64

S 40-50 26.00 123 2.57 52.10 4236 42.88

6 nglﬁ 3‘5;;‘“ 50-60 26.17 125 258 51.60 41.28 44.60

£°) 60-70 2631 128 2.60 50.80 39.69 5118

70-80 26.43 1.30 2.60 50.00 38.46 43.80

80-90 26.52 133 261 49.10 36.92 31.40

90-100 26.48 1.36 2.63 48.30 35.51 42.80

0-100 26.02 125 2.63 5157 41.26 41.49

0-10 2537 121 2.55 52.60 4347 4559

10-20 25.47 124 256 51.60 41.61 44.15

20-30 25.59 126 257 51.00 40.48 4355

30-40 25.83 1.29 257 49.80 38.60 4245

Imishli district 40-50 25.97 132 2.59 49.00 37.12 38.74

7 | (Soltan-Muradi 50-60 26.13 1.35 2.60 48.10 35.63 4281

village) 60-70 2620 137 261 47.50 34.67 29.79

70-80 26.28 1.39 261 46.80 33.67 34.90

80-90 26.52 1.40 2.63 46.80 33.43 36.14

90-100 26.38 1.41 2.64 46.60 33.05 27.85

0-100 25.98 132 259 48.98 37.11 38.60

0-10 2728 126 264 5230 4151 5444

10-20 26.85 127 2.65 52.10 41.02 43.40

20-30 26.76 128 2.66 51.90 40.55 54.03

30-40 26.72 1.29 267 51.70 40.08 46.26

S 40-50 26.66 129 267 51.70 40.08 36.04

g | Lmishli district 50-60 26.61 131 270 51.50 3931 22.54
(Khalfali village)

60-70 26.61 135 271 51.20 37.93 26.63

70-80 26.62 1.39 272 48.90 35.18 24.99

80-90 26.56 1.44 2.74 47.40 32.92 23.77

90-100 26.80 1.49 271 46.20 31.01 25.40

0-100 2681 134 2.69 50.49 37.68 35.65

Bulk density of the soil — is an absolute weight
of the unit volume of an air-dried soil of undisturbed
structure. The bulk density depends on minerals, hu-
mus quantity, structure and porosity. The following
formula is used to calculate the bulk density of soil:

D =[M/(100+W)V]100 (6)

where:
D —bulk density of the soil, grem™;
V' — volume of the cylinder;
W — soil moisture, %;
M — weight of soil in the cylinder, g.

The richer in humus, of better structure and
higher porosity is the soil the lower is its bulk density
and vice versa. That's why the bulk density character-
izes the soil structure. The volume weight is an im-
portant factor in calculating water reserves, nutrient
pool and the amount of mineral components intro-
duced to the soil. Bulk density of soils was deter-
mined using metal cylinders of known volume and
soil samples were taken from pre-selected sites in
three repetitions. Results are presented in Figure 2.
The investigation showed that bulk density of soils
changed depending on soil salinity. Bulk density

changed between 1.22 and 1.45 g-cm in the upper
soil layers. Generally, in weakly salinized sites, bulk
density varied from 1.22 to 1.36 g-cm (0-100 cm),
from 1.38 to 1.50 g-em ® in moderately salinized sites
and from 1.42 to 1.56 g-em in strongly salinized
areas.

The bulk density in the range of 1.00-1.25 g-cm*
is optimum for agricultural plants in the clayey and
loamy soils. In this study the bulk density was higher
than 1.25 g-cm and particle density — higher than 2.6
g-em°. This was the reason of a 5-10% decrease of
productivity in areas where the amount of salts was
relatively large.

Soil porosity — a total volume of all pores which
is expressed as percent of total soil volume is called
porosity. The more structured is the soil, the higher is
its porosity because there are empty spaces amid the
structural parts of this soil apart from porosities in the
clods. That's why the porosity of structured soil is 1.5
times that of unstructured soil. Natural factors or im-
proper soil cultivation may reduce total porosity. Dur-
ing the study both the porosity and the soil fertile
were determined in selected soils. Results are pre-
sented in Table 2. Porosity was calculated according
to the formula by N.A. KACHINSKI [1971]:
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P=(1-D/D,)100 (7)

where:
P — soil porosity, %;
D —bulk density, g-cm *;
D, — particle density, g-cm .

Literature data show that the soil porosity is 20%
in very compacted clay, 80% in some marshy soils
and 40-50% in mineral soils. The porosity is of par-
ticular importance in studying the reclamation of
soils. As seen in Table 2 the porosity varied from
54.20% to 42.16% and decreased with increasing
amount of salts in the soil. Therefore, soil porosity
was 51-48% in weakly salinized soils and 48—43% in
moderately and strongly salinized sites. This shows an
aggravation of the soil structure in the same soil
types.

The following formula was used to determined
the fertile capacity of the soil:

W=P/D ®)

where:
W — fertile capacity, %;
P —soil porosity, %;
D —bulk density, g-cm .

The study revealed that the whole fertile capac-
ity of soils changed depending on porosity, soil tex-
ture and humus content. The whole fertile capacity
decreased down the soil profile from 41.75% to
35.51%, in weakly salinized soils and from 35.04% to
28.04% in moderately and strongly salinized soils.
Many studies showed that analysed soil physical fea-
tures may affect the productivity of agricultural plants
and, if appropriate measures will not be applied, other
soil features would aggravate in the future.

SOIL TEXTURE

Samples for soil texture analyses were taken
from the same places as those used to measure bulk
density. Soil texture reflects the percent of particles of
different size. The feature was determined with the
N.A. Kachinski's method and results are presented in
Table 2. The content of salts and the absence of plants
were taken into account when determining soil texture
and distinguishing the characteristic places in the
study zones. Generally, the amount of clay (<0.01
mm) changed from 35.65% to 63.43% in the 0-200
cm soil layer within the same zone. Obviously, the
soil texture differed among light and medium loamy
and clayey soils. That's why undertaking the reclama-
tion measures is considered one of the important
problems [MUSTAFAYEV 2008; VOLOBUYEV 1965].

As seen from Table 2, soil texture differed
among places of different salt content. The amount of

clay in weakly salinized soils changed from 35.32%
to 50.20%, in medium salinized areas it varied from
47.32% to 58.36% and in strongly salinized areas —
from 58.92% to 70.10%. The soil was mean and
heavy loamy in places where the amount of salts was
less than 0.5%, it was light clayey in places where the
salts constituted 5.5—1.00% and light and mean clayey
in places where the amount of salts was 1.0-2.0%. An
aggravation of soil texture is followed by changes in
other soil features and by a decrease of productivity
(e.g. Azizov [2006]; MUSTAFAYEV [2010] and oth-
ers).

CONCLUSIONS

1. The study showed that the water and physical
characteristics of 0-100 cm layer of irrigated soils in
the district were as follows: bulk density — 1.22—1.54
g-cm, particle density — 2.51-2.73 g-cm °, soil mois-
ture 3.3-5.6%, maximum soil moisture — 8.5-10.5%,
the fertile capacity — 28-42%, total porosity — 43—
51%; clay content — 35.32—-67.80%, humus content —
0.35-2.45%; pH — 7.5-8.6, the sum of adsorbed bases
— 11.10-30.95 meq., gypsum — 0,28-0,94% and lime
content — 12.39-24.53%.

2. It is necessary to provide proper work of
available drainage facilities and water flow to collec-
tors by the water-fitters in order to improve the water
and physical properties of soil in the studied zones. In
view of a possible increase of soil salinity in all areas,
the advanced irrigation methods (furrow, sprinkling
irrigation etc.) must be used in places of soil salinity
less than 0.25%.

In areas of soil salinity in the range of 0.25—
0.50%, irrigation should amount 1500-2000 m’-ha’
and be applied in 10% doses. In those, where soil sa-
linity is above 0.50% soils should be irrigated with
2000-2500 m® of water per hectare in 20% doses.

3. In order to obtain high productivity it is nec-
essary to use the system of crop rotation in the sown
area, to perform proper soil cultivation, to apply or-
ganic, mineral and micro fertilizers depending on the
degree of soil cultivation, to use local fertilisers, silty
deposits collected from the river etc.
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Mustafa Gilman MUSTAFAYEV
Woda i charakterystyki fizyczne nawadnianych gleb w Masywie Mugaw-Salyan
STRESZCZENIE

Stowa kluczowe: gestosc i gestos¢ wlasciwa, predkosé nawilzania, tekstura gleb, wodne i fizyczne charaktery-
styki gleb

W pracy przedstawiono szczegdtowe informacje dotyczace potrzeb wodnych oraz parametréw fizycznych
gleb nawadnianych w Masywie Mugaw-Salyan (Azerbejdzan). Wyniki przeprowadzonych badan wykazuja r6z-
nice warto$ci parametrow charakteryzujacych gleby. Pojemno$¢ wodna w strefie do glebokosci 1,0 m zawiera
si¢ w granicach 25,32-30,30% (1,26-1,56 g-cm’3), gestos¢ wiasciwa 2,53-2,88 g-cm’3, porowatos¢ 44,16—
54,20%, zawarto$¢ czastek itowych 22,54-70,10%, predkos$¢ nawilzania gleby 9,24-55,84 cmh™!. Tak duze
zrdznicowanie parametréw wskazuje na potrzeby melioracji tych gleb.
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