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ABSTRACT

Candidate Of Agricultural Sciences, Associate Professor, Fergana Polytechnic Institute,

This article presents the data of a four-factor experiment to determine the soil moisture perimeter in

the field of drip irrigation in intensive gardening and to further increase the efficiency of water use.
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INTRODUCTION

One of the most important issues today is the
development  of irrigated  agriculture,
increasing the efficiency of the use of land and
water resources, enriching the domestic
market with cheap and high-quality food,
increasing the export potential, which is the
main means of meeting people's demand for
agricultural products.

The role of irrigated agriculture in ensuring the
well-being of the economy and the standard of
living of the country is invaluable. Irrigated

lands are the main natural resource of the
country. Therefore, the development of
irrigated agriculture requires, first of all, the
introduction of advanced technologies, an
increase in the productivity of each hectare of
irrigated land, and the efficient use of natural
resources.

Today, intensive horticulture is an industry that
meets the needs of several ten million people
of the population in fruit products, and also
increases the export potential of Uzbekistan.
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With  the development of intensive
horticulture, the rational use of land and water
resources, soil and climatic conditions, the type
of tree grown, and its biological properties are
of great importance.

In our study, we used a four-factor experience
in determining soil moisture perimeters during
irrigation using drip irrigation technology in
intensive apple orchards. The advantage of this
experiment is that, with the efficient use of
water resources, it is important to determine
the optimal depth of soil moisture. The four
factors are tillage depth, dripper water
consumption, irrigation time, and bulk density
of the soil. Changing any of these parameters
will cause the soil to absorb water and change
its moisture perimeter.

This method is based on four main factors in
calculating the soil moisture perimeter:
dropper flow rate, irrigation duration, tillage
depth, and soil bulk density. With this method,
it is possible to determine the duration of
intensive irrigation in certain soil conditions,
which, in turn, contributes to anincrease in the
efficiency of water use.

A complete factorial experiment (CFE) is an
experiment in which all possible repetitive
combinations of n independently controlled
factors are performed, each of which changes
at two levels. In this case, the influence of the
process under study on the response function
takes into account their interaction, and not all
factors taken into account in the experiment.
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Based on the above (in the square Re = Rey),
we can write:

hib =f (a, p, het) (1)

Where: q is the flow rate of dripping water, | /
s; p - soil density, kg/m?3; hk- processing depth,
m; t is the operating time of the dropper,
hours.

In addition, methodological experiments make
it possible to determine that the
interdependence of these characteristics is not
integral. The planning and implementation of a
full-factor experiment is carried out with their
responses, and not with  specific
characteristics, if necessary, taking into
account the continuity of the model and
bringing it into the desired form.

The design should select symmetrical
experimental points relative to the zero level
or centre of the experiment and separated
from it by another intermediate value. The
choice of the amount of change is determined
by two conditions:

[t must ensure that the factor level is not less
than the detected error (otherwise the
conditions do not differ) and that its maximum
value ensures that all values obtained in the
experiment fall within its definition.
Proceeding from this, on the basis of
preliminary experiments on a mathematical
model, an interval of variation (interval)
determined by the specific properties of sail
moisture and the similarity of this
phenomenon was obtained.

To get a linear model defined by the equation,
it is enough to change two levels of factors -
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the maximum and minimum. In this case,
experiments are defined by the following
general formula:

N = PK (2)
Where: P is the number of levels of variability;
K is the number of factors involved in the
experiment, so the number of factors studied
as usualis N =2%=16. In this case, all possibilities
of combining the level of factors are realized,
which is a characteristic feature of this model.
An full  coefficient
(multiplier).

experiment with a

To simplify the recording of the experimental
conditions and processing, the data on the
factors were selected in such a way that the

high level was +1, -1, and the base level

corresponded to zero. For factors with a
region
conditions, using these experiments, we can
do the following:

continuous observed under our

X, ==L o (3)

Where: J- serial number; X, - coded value of the
coefficient; X ;- natural value of the factor; X

- natural value of the base level; AX - factor
variation interval. The factors at all levels
shown in Table 1 represent the design matrix,
in which the rows correspond to the various
experiments and the columns correspond to
the factor values.

Table 1. Condition for carrying out a four-factor experiment.

Option Natural value Code value hour b Y
No. X4= X1=  X2=  X3= X; X X3 Xq
q P t
1 2 3 4 5 6 7 8 9 10 1 12 13
1 8 1.52 0.3 20 +1 +1 +1 +1 1.13 1.22 28.9 25,7
2 8 1.52 0.3 10 +1 +1 +1 -1 0.86 1.08 | 28.4 | 23.2
3 8 1.52  0.15 20 + O+ -1 +1 1.10 1.21 22.3  20.6
4 8 1.52 0.15 10 +1 +1 -1 -1 0.83 1.05 20.2 17.6
5 8 1.22 0.3 20 + - +1 +1 1.27 0.76 34,7 31.2
6 8 1.22 0.3 10 S +1 -1 1.06 | 0.64 304 | 29.7
7 8 1.22  0.15 20 + A -1 +1 112 0.77 29.7 26.8
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8 8 1.22 0.15 10 +1 -1 -1 -1 1.05 @ 0.66 @ 28.3 | 25,7
9 2 1.52 0.3 20 1+ #H +1 1.05 0.98 28.7 264
10 2 1.52 0.3 10 -1 +1 +1 -1 0.83 0.88 | 27.5 | 25.6
1 2 1.52  0.15 20 1+ -1 +1 098 0.96 26.2 253
12 2 1.52 0.15 10 -1 +1 -1 -1 0.81  0.86 25,7 @ 23.8
13 2 1.22 0.3 20 -1 -1 +1 +1 113 0.77 294  26.1
14 2 1.22 0.3 10 -1 -1 +1 -1 0.96 | 0.62 | 32.8 @ 28.7
15 2 1.22  0.15 20 -1 -1 -1 +1 109 071 284 253
16 2 1.22 0.15 10 -1 -1 -1 -1 0.93 @ 0.61 298 2741

Building an experimental design following the When determining the soil moisture perimeter,

above scenarios will allow you to get a model
with some functions that will later be used in
calculations. This includes: symmetry property.

D> Xy =0 (4)

Here: J - factor number, I - experiment number;
normalization mode:

> X5 =N (5)

Orthogonal attribute of the planning matrix:

N

szl Xun =0 (6)

1=1

Where: J#U, J,U=1,2,3,... K.

The USA Journals Volume 03 Issue 11-2021

a linear mathematical model was adopted, in
which the natural logarithms of the initial soil
absorption properties of water were taken as
the previously determined coefficients X, X,,
X3, X4. The general form of expressions can be
determined by the formulas:

Y =B, + B, X, +B,X, +B;X; +B,X, + B, X, X, + B3 X, X; + B, X, X, + B, X, X, +

+BZ4X2X4 + B34X3X4 + B123X1X2X3 + BlZ4X1X2X4 +
+Bl34X1X3X4 + BZ3AX2X3X4 + B1234)(1)(2)(3X4

(7)

To calculate the values of the BJ coefficients, a
full factorial experiment was carried out,
during which a combination of all factors was
performed.
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Table 2. Full planning factor for full factorial experience
x

No. . R . R . . % *: ><: >,<: >'<2

el ol ol ol s 3131313131513 21%5]%

X | X | X | X | X | X | X | X | X | xX|X]|]xX|xX]|XxX| x| X
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
2 1 1 1 1 -1 1 1 -1 1 -1 (-1 |1 -1 (-1 (-1 |-1
3 1 1 1 -1 1 1 -1 1 -1 1 -1 -1 1 -1 -1 -1
4 1 1 1 -1 -1 1 -1 -1 -1 -1 1 -1 -1 1 1 1
5 1 1 -1 1 1 -1 1 1 -1 -1 1 -1 -1 1 -1 -1
6 1 1 -1 1 -1 -1 1 -1 -1 1 -1 -1 1 -1 1 1
7 1 1 -1 -1 1 -1 -1 1 1 -1 -1 1 -1 -1 1 1
8 1 1 -1 -1 -1 -1 -1 -1 1 1 1 1 1 1 -1 -1
9 1 -1 |1 1 1 -1 (-1 [-1 1 1 1 -1 (-1 [-1 1 -1
10 1 -1 |1 1 -1 (-1 |-1 1 1 -1 (-1 |-1 1 1 -1 1
11 1 -1 |1 -1 1 -1 1 -1 [-1 1 -1 |1 -1 1 -1 1
12 1 -1 |1 -1 (-1 |-1 1 1 -1 [-1 1 1 1 -1 1 -1
13 1 -1 |-l 1 1 1 -1 (-1 |1 |-1 1 1 1 -1 [-1 1
14 1 -1 |-l 1 -1 1 -1 1 -1 1 -1 |1 -1 1 1 -1
15 1 -1 (-1 |- 1 1 1 -1 1 -1 (-1 |-1 1 1 1 -1
16 1 -1 -1 -1 -1 1 1 1 1 1 1 -1 -1 -1 -1 1

The experiment must ensure that the influence
of the random parameters of the process
under study on the response function is
minimized. To minimize the impact of the
experiment on the final results, the following
requirements must be met:

e Conducting several parallel experiments
under the same conditions provided in the
corresponding row of the planning matrix
(experiment number);

e Itis necessary to classify the parameters of
an uncontrolled process, i.e. ensure their
mutual compensation.

To satisfy the first requirement, at least two
parallel experiments must be carried out, and
their number must be increased to ensure high
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reliability of the results. In our case, the
repeatability of the experiments was n = 4.

the
experiments for each row of the planning

In this case, results of n parallel
matrix were averaged, and when analysing the
experimental results, the response function
and the average value corresponding to the
experimental conditions were calculated using
the following formula:

(8)

To minimize the influence of external variables,
not included in the design, but affecting the
experiment, the experimental design was
evaluated in arandom way, that is, the levels of

MPACT FACTOR
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the variables and the sequence of experiments
were chosen at random in accordance with
some unregulated rules. All these experiments
made it possible to more or less distribute the
influence of external factors on conditions.

Uncertainty of the response surface can also
be related to the degree of influence of one
factor on another. In this case, an interaction
effect occurs. Table 3 shows the measured and
average values of the logarithms of the
resistance coefficient of the combined
perimeter of the experiment:

Y =Iné&.

The arithmetic mean variables in each row of
the matrix are determined by the following
formula:

, Izml:[Y_l_Yl}z
S, = (9)

Because even one big error can skew the test
results, it is important to control the
reproducibility of the test results. The
homogeneity of variances is checked using the
Cochrane test. Application of dependencies to
(5) and (6) is limited to observance of
experiments SP in case of homogeneity of
differences in the exact factorial experiment.

h=f(q, p, hk t) for the variant

C = 0.0071224 / 0.026618 = 0.268 (10)

b=1f(q, p, hk t) for the variant
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SZ
G ux =%: 0.0052336 / 0.022722 = 0.230
.80
i=1
(11)

For a typical combined region, where the
largest coefficient of change is the sum of the
differences of all experiments with the critical
Cochrane number as a function of the number
of degrees of freedom (m =3 and k = 16-1 =15
Gkr=0.373), G max<Gcn. On the homogeneity of
dispersions.

In conclusion, we can say that in a four-factor
experiment, a change in any factor leads to a
change in the dynamics of water absorption
into the soil. Which, in turn, helps determine
when to water in order to provide the right
amount of water for the plant. In this way, the
duration of crop irrigation is precisely
determined and water loss is prevented.
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