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Pe3yAbTaThl  MCCAEAOBAHMA  OTPAXKAIOT
QPQAKTOPbI, SBASIOLLMECS MPUYUMHOM  PA3BUTUS
UPPUIrALMOHHOM 2p03umn. OnpeseAeHa 3aBu-
CMMOCTb OT MAOLLIOAM MOMNEPEYHOro CeveHMs
OPOCUTEABHOM BOPO3AbI B 3QBUCUMOCTH OT Te-
YEeHMs BOAbl M1 YKAOHOB MECTHOCTU AAS YCAOBMM
FOPHO-MPEATOPHOM 30HbI A3EePOAMAXKAHA HA
npumepe BepxHen LLMPBAHCKOM 30HbI. Ypas-
HEHME MOAYYEHO HQA OCHOBE MPOrHO3A CMbIBA
MOYBbI rpr BOPO3AKOBOM MOAUBE. [IPEANOKEH-
HQOsS METOAMKQ MPOrHO3MPOBAHMS CMbIBA MOYB
npu 6OPO3AKOBOM MOAMBE M PA3PAOOTAHHbLIE
PEKOMEHAQLMM MO OPOLLEHUIO MOYB MOXKTYT
ObITb MCMOAb30BAHbI MU MPOEKTUPOBAHMU HO-
BbIX YYQCTKOB CEAbCKOXO3SMCTBEHHOIO MPOU3-
BOACTBA,  KAPTUPOBAHUM  TEPPUTOPUM B
30BUCHMMOCTM OT MOTEHLMAABHOM OMACHOCTH
MPOSIBAEHUS MPPUIALMOHHOM 3003MM M PA3Pa-
60TKE Mep BOPbLOLI C 3PO3MNEN.

KatoueBble CAOBQ: peAbedd, MOAMB Mo Oo-
[PO3AAM, MPPUIALIMOHHO-3POAMPOBAHHbIE MOYBbI.

Introduction. In irrigated areas of
Azerbaijan the irrigation erosion of the
growth of the country's economy causes
great damage. The development of moun-
tain and piedmont arrays with non-
compliance with erosion control measures,
contributes to an increase in the intensity
of soil washout, which adversely affects
yields and often causes the land to exit
from agricultural processing.

Non-compliance with anti-erosion
measures causes soil erosion up to 100
t/ha or more during the irrigation season
that could ensure the conservation and
rational use of land resources, primarily
arable land, to carry out measures to pro-
tect the soil from water and wind erosion,
especially in the southern and eastern re-

The results of the study clarified the
factors responsible for the development of
irrigation erosion, where the dependence
on the definition of the cross-section of the
irrigation groove is determined depending
on the water flow and the slopes of the ter-
rain for the conditions of the mountain and
foothill zone of Azerbaijan in the example of
the Upper Shirvani zone. The equation is de-
rived from the forecast of soil flushing in fur-
row irrigation. The proposed technique for
predicting the flushing of soils during furrow
irrigation and the drafting of recommenda-
tions for soil irrigation can be used in the de-
sign of new areas for agricultural
production, mapping of the fterritory ac-
cording to the potential danger of manifes-
tation of irrigation erosion and the design of
erosion control measures.

Keywords: relief, irrigation furrow, irriga-
tion-eroded soils.

gions of The Republic. Currently, the ir-
rigated area in Azerbaijan is 1417 thou-
sand hectares, of which 70 % are located
on significant slopes, where they are all
more or less susceptible to irrigation ero-
sion. Proceeding from the foregoing, pro-
tection of soils, reduction of damage from
irrigation erosion are an actual problem, a
subject of close attention of many scien-
tists of agrarian science.

Objectives of the study: is the study
of the potential danger of irrigation ero-
sion should explore the problems of laying
field experiments on the sloping lands of
the region to improve the erosion of soils,
the development of a set of anti-erosion
measures to restore their fertility for ag-
ricultural production, which is extremely
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necessary to develop additional areas to
meet the growing demand of the popula-
tion, due to cultivation of various types
of crops. It should be recognized, when
laying and carrying out field experiments
with mineral fertilizers on soils that have
been confirmed and undergoing erosion, it
is necessary to take into account a num-
ber of specific features of these soils asso-
ciated with the effect of erosion
processes. On the slopes where there is
irrigation erosion of the soil in connection
with the irrigation of crops, there are
many factors that affect the effectiveness
of the fertilizers used and the reliability
of field experiments, as well as the for-
mation of the crop [1, 4] .

These include the steepness of the
slope, the irrigation erosion of the soil,
the presence and shape of the clefts in the
irrigation furrow, variegation in the dis-
tribution of nutrients, and the loss of
part of them from the soil and fertilizers
due to irrigation erosion.

On soils subject to irrigation ero-
sion, depending on the nature of the
slope, their steepness and exposure, in
comparison with the flat relief, the ther-
mal regime, the duration of the growing
season, the speed of irrigation water in
the furrow and the content of food ele-
ments along the slope elements, etc.,
change.

The listed features of the slopes, the
peculiarity of erosion processes determine
the new methodological requirements for
setting and conducting field experiments
with fertilizers on eroded soils.

The course of the study. The laying
of field experiments with mineral fertiliz-
ers should be carried out on weakly-
medium and strongly eroded soils and at
the same time on the same scheme on
washed and non-eroded soils. Depending
on the task of field experiments with fer-
tilizers, studies can be conducted on
slightly — and medium eroded soils or on-
ly on medium — and strongly eroded soils.
In all cases, the experiments laid on erod-
ed soil should be accompanied by experi-
ments on the non-eroded soil. But in
conditions where there are no uneradiated
soils, experiments can be laid on the
washed and washed parts of the slope [3,
4, 5, 10].

Experiments should be conducted in
a typical area of the study area, since the
selection of the site is the most crucial
moment preceding the laying of the ex-

periment. This work begins with a prelim-
inary acquaintance with the soil map of
the territory of the economy, by which it
is established which slopes and eroded
soils are characteristic not only for this
farm, but also for the area and region in
which it is intended to introduce the re-
sults of the experiments. A slope of one
exposure with washed-out soils of two or
three degrees of erosion is selected for the
experimental plot, to which is adjoined a
flat area (water-rifted) with an unblooded
soil (upper even part) and plume-washed
soil. ashed and washed slope soils, as well
as non-washed soils according to the ge-
netic profile, should be of the same type.
In this case, the slope should be monoto-
nous (straight, convex or concave) and the
same exposure.

As is known, the processes of irriga-
tion erosion are markedly expressed on
the southern slopes, so they should be
chosen for experiments. But this does not
exclude the possibility of setting up ex-
periments on the northern slopes of other
intermediate exposures [4, 9] . After se-
lecting the slope, according to the soil
map data, the terrain is surveyed in kind.
When inspecting the site, the length,
steepness and exposure of this slope are
specified.

The length of the slope is deter-
mined by the magnitude of the attraction
between the unclean (upper point) and the
soiled (bottom point) soils, measured
along a straight line along the slope with
a tape or measured steps. The steepness of
the slope (angle of inclination) is meas-
ured using an ecclesiometer with an accu-
racy of 0.50 (irrigation erosion begins to
appear with 0.50). The exposure of the
slope is determined with respect to the
sides of the light (C, CB, B, VU, etc) [3,
4, 5,10, 11] .

When examining the slope in kind,
control soil sections (prikopki) are divided
to specify (establish) the boundary be-
tween the variously washed up soils on
the slope. In the definition of erosion, the
classification of B.H. Aliyev and Bashirov
N.B. is used. In this case, it is necessary
to take into account the areas of eroded
soil areas in terms of the degree of ero-
sion and washing to mix all the plots of
the experiment according to the scheme
envisaged [3, 6].

When placing experiments on the
slope, it is necessary to take into account
the possible impact of irrigation-eroded
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processes on the site's experience as a
whole or on differently fertilized plots of
experience. Individual experiments locat-
ed on soils with different degrees of ero-
sion should not be placed on the same
runoff line in order to avoid transferring
soil, as well as nutrients from the up-
stream slopes to the lower lying ones,
with irrigation water [4]. Therefore, the
experiment placed on the slope (medium
or highly washed soil) must be displaced
relative to the experiment laid on the
non-washed soil in the left or right side,
as shown in figure 1.
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Figure 1. Aggregate composition of the
upper horizon of mountain forest soils of
various degrees of erosion

All the main issues related to direct
laying and conducting experiments
(breaking up the irrigation area, fixing
the edge of experience, fertilizing, sow-
ing, plant care, phenological observations,
crop accounting, processing of field ex-
periments, documentation and reporting)
and recommended for soils of flat areas
methodological aids are also acceptable
for experiments with soil fertilizers sub-
ject to irrigation erosion, with the excep-
tion of some surveys and observations of
flushing, solid and liquid effluents, water
in the furrow, etc., which are set out be-
low.

Consideration of soil washout. The
eroding speed of the water flow can be
determined from the formula (Averyanov
S.F., 1959);

VAP, = 1.55 [(mimgg/ APl -
p/100)dy(j1jo) (cosa — sina) + 1,25k [
CW]]l/za

where: VAP, is the eroding soil flow rate for its
initial moisture content, W, m/c; my is the coeffi-
cient that depends on the presence of data and sus-
pended sediments in the data stream and, according
to the data of EE Mirihulava (1970), respectively,
is 0.85 and 1.40; mgy is the coefficient characteriz-
ing the effect of the root systems of plants and
depends on the content of roots of diameters less
than 1 mm; g — acceleration due to gravity, m/s2;
j1jo — respectively, the specific mass of the solid
phase of soil and water, t/m3; hy — coefficient
characterizing the pulsation of wvelocities in the
flow and equal to 2.3 for the water flow in the ir-
rigation groove; p — porosity of aggregates,%; d,
is the weighted average diameter of water-resistant
aggregates after wet sifting of the soil according to
Savvinov for a given initial moisture content W2
m; o is the angle of inclination of the flow channel,

deg; k — coefficient, homogeneity, calculated by the
results of the determination of cohesion
(Mirikhulova, 1967); I — coefficient that character-
izes the composition of the soil and depends on its
bulk mass; C,, — cohesion of soil of initial humidity
(according to Tsytovich) after rapid flooding of its
surface and saturation to water availability, t/m.

Taking into account the flushing of
the soil during irrigation of cotton and
other crops on sloping lands where irriga-
tion erosion occurs, one can determine by
the following formula:

Qx =3 1073 qx Bx tax,

where @, — loss of soil from a plot of length X,
t/ha; g, — average intensity of soil removal through
the target X, g/cm; B, — total width of water flows
in the X section, which closes from below the area
of 1 hectare, m; t,;, - time of transit of water
through the target X, h.

Soil erosion during irrigation ero-
sion can also be calculated from a more
simplified formula:

W = (a + b)/2h, (1)
where W is the area of the gully in the section of
the furrow profile, cm2; a is the width of the upper
boundary of the gully, cm; b — width of the bottom

of the clefts, cm; & — average depth of the gully,
cm.

For example: a = 8.5 cm: b = 6.5
cm; 2 = 4.2 cm, the length of the irriga-
tion groove is 50 m or 5000 cm, then
W=(8.5+6.5)/2-4.2=31.5cm. (2)

Multiplying the area of the gullies
in the section of the furrow profile (W) by
the furrow length (I), we find the total
volume of the washed-out soil from one
furrow 50 m long (in cm?) Or W - | =
5000x 31.5 = 15700 cm, or 0.1517 m3 of
soil washed away with one furrow 50 m
long.

We know that when sowing cotton
according to the scheme 60x60 per 1 ha
of arable land there are 166 furrows: con-
sequently, multiplying 166 by 0.1517 m,
we find the volume of washed soil from
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all the furrows with a length of 50 m;
166 x 0.1575 = 26.145 m.

When translating the volume of
washed-out soil in t/ha use formula
o/lkv, (3)
where o is the width of 166 rows, equal to 100 m; !/
— the length of the furrow on which the flushing is
counted, m; k is the volume weight (1.6); v — vol-

ume of soil washed from 166 furrows with a length
of 50 m, m3.

For example: a/lkv =
100/50-1.5-26.145 = 73.206 t/ha.

Definition of solid flow. Determina-
tion of solid and liquid effluents in the
furrowed furrows makes it possible to
take into account the washable component
of the soil and water-soluble nutrients.

In solid and liquid effluents, humus,
gross nitrogen, phosphorus, potassium
and their mobile forms are determined, as
well as the mechanical composition of the
solid runoff. To determine the amount of
solid runoff, a slurry is selected at the
beginning, not at the end of the furrow at
each individual field site, according to the
degree of erosion.

Humus in solid runoff is determined
according to Tyurin, mechanical composi-
tion by pipette method, nitrate nitrogen
by the method of Granvald-Liazhu, mobile
phosphorus by BP Machigin's method in
1% carbon-ammonium extract, total ni-
trogen, phosphorus, by method I M.
Malneva and L. P. Gritsenko.

The amount of flushing of the soil,
solid runoff and the speed of irrigation
water in the furrows is preferably counted
in 4...6 times in 4...5 points.

Determination of the speed of water
in the furrow. Determination of the
amount and speed of water movement in
the furrow (see fig. 2), which shows the
ratio of the amount of water to the speed
of irrigation flow along the furrow. Since
the water velocity in the furrows is di-
rectly related to the magnitude of the ir-
rigation jet and the steepness of the
slopes: i.e. the steeper the slope, the more
it flushes [3, 4, 6].

Conclusion

The process of irrigation erosion
largely depends on the intensity of the
water movement in the furrow. As the
movement of irrigation water in the fur-
row accelerates, its destructive effect on
the soil increases [3].

The speed of water in the furrows is
directly related to the magnitude of the
irrigation jet and the steepness of the
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Figure 2. The amount of water flowing to
the erosion of 1 aggregate of 3..5 m in
the mountain forest brown upper soils

slopes: the steeper the slope, the more in-
tense the flushing.

Consequently, on different elements
of the slope, the speed of irrigation water
along the furrows is different depending
on the slope of the slope. To determine
the rates of irrigation water in the furrow
are used very primitively: select two or
three lengths with different steepness and
furrow length.

At the top and bottom of the seg-
ment are observers, armed with stop-
watches. The observer at the top point of
the segment drops the ink powder or lig-
uid oil into the water and gives a com-
mand to record the time by stopwatch.
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