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Abstract

Rain fed lands (rain fed fields, rain fed agriculture) — are lands in the zone of irrigated
agriculture on which crops are cultivated without artificial irrigation, i.e. they mainly use
moisture which the soil gets in spring. Mostly these lands are located in foothill plains and
margins of oases where drought-resistant corn, food and garden plants are grown.

Over the past seven years, the authors of this article have been conducting research on
the use of polymer-mineral material (PMM) to increase soil moisture and the ability to retain
sufficient additional water collected from precipitation and groundwater.

Over the past seven years, research has been conducted to increase soil moisture and
maintain a sufficient supply of additional moisture collected from precipitation and
groundwater through the use of the PMM ameliorant.

A number of technologies for increasing crop yields using the PMM ameliorant have
been developed. Numerous laboratory studies have been conducted.

Based on the results of laboratory tests, field studies were conducted in 20242025 in
the Tsaghkahovit community of the Republic of Armenia under rainfed farming conditions to
determine the effect of the PMM ameliorant on winter wheat yield under real-world conditions.
At a PMM ameliorant application rate of 0.3 kg/m2 (3 g PMM/Kg of soil), the average winter
wheat yield exceeded the control by 48.2%.

Keywords: water, irrigation, plant, ground, filtration, polymer.

Introduction

When growing crops under rainfed conditions, water shortages are the main cause of
low vyields. In regions of Armenia with annual precipitation of 250-450 mm, agriculture is
carried out with artificial irrigation, while in the foothill and mid-mountain zones, where
average annual precipitation is 450-650 mm, it is mostly carried out without artificial irrigation.
Furthermore, frequent droughts cause serious damage to agriculture, creating the risk of
desertification. In rainfed conditions, where crops are grown without artificial irrigation, spring
moisture from melted snow and groundwater is primarily used, as well as rainfall during the
spring, summer, and fall growing seasons, which is absorbed by the soil.

Water-swelling polymer additives, which increase their volume many times over when
swollen, can be effectively used in agriculture, including growing ornamental plants, vegetable
gardening, and horticulture. Polymer additives are particularly effective for growing lawn
grasses and grain crops in under rainfarmed conditions. The artificial ameliorant «Hydrogel» is
widely used for this purpose. However, hydrogel is ineffective: it degrades when exposed to
sunlight and negatively impacts the plant's root system [1].

In the territories of land where crops are cultivated without artificial irrigation, the use
of polymer-mineral material (PMM) will improve the water regime which may lead to increased
yields by reducing the root system of grown plants and reducing the coefficients of filtration
and soil evaporation. In particular, the use of polymer-mineral material in soil under rainfed
conditions will ensure the rapid growth of trees and increase their viability [2].
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At the field capacity of the soil (in early spring or after full irrigation), approximately
30 liters of water can accumulate in a 10 cm soil layer over an area of 1 m2. Some of this water
will be used by the plant as nutrition, while some will remain in the soil (approximately 13 liters
—13%), which will not be used by the plant under any natural circumstances (wilting capacity).
It is known that out of 30% - 30 liters of water in a 10 cm soil layer, plants cannot use 13 liters
of water, they consume another 7 liters with difficulty, practically surviving and not developing,
and only 10 liters of water - a third of the accumulated - they easily absorb and assimilate for
growth and development.

Thus, most of the moisture accumulated in the soil evaporates from the soil surface
during the growing season under the influence of sunlight and warm weather. Therefore, to
increase the water reserves in the soil required for plant consumption, two options are possible:
reducing water evaporation from the soil surface (for example, by covering it with a thin film,
which creates a greenhouse effect and significantly reduces evaporation from the soil surface),
or increasing the soil's water holding capacity using a «PMM>» (for example, to 40%-45%),
which allows for the accumulation of 40-45 liters of water per square meter in a 10-cm soil
layer, where the roots of many plants, including winter wheat, are primarily located. An
additional 10-15 liters of water accumulated in the soil will provide plants with the water they
need for favorable development and growth for a significant period.

Therefore, if the volume of water in the soil decreases by 30-35% of its field moisture
capacity, additional water is required for plant growth and development — from artificial
irrigation, precipitation, or additionally collected water using a «PMM», increasing field
moisture capacity by up to 40% — by 10 liters per square meter.

It should be noted that adding PMM to the soil not only increases its water holding
capacity, and therefore doubles the amount of water readily absorbed by plant roots, but also
reduces the rate of evaporation under the same conditions, compared to soils without PMM.
Therefore, plants easily develop for a period of time that is twice or more longer than without
PMM, in the absence of rain and artificial irrigation.

Conflict Setting

A number of technologies have been developed to increase crop yields using the PMM
ameliorant. A large number of joint laboratory studies have been conducted by the I.V.
Yegiazarov Institute of Water Problems and Hydraulic Engineering and the Lomonosov
Moscow State University Research Institute of Mechanics. Laboratory experiments, growing
plants in small plots and the most recent field experiment on an area of 1 hectare have shown
that the application of PMM to the soil at a rate of 100-300 grams per square meter leads to a
significant increase in winter wheat yields [3]. During the research, biometric calculations and
measurements were carried out, according to which the ameliorant "PMM" had a significant
impact on the growth dynamics of winter crop stems (Fig. 1).
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Fig. 1 Biometric observation data [3]
The following four conditions were studied in 1 m2 plots under natural conditions:
1. Without PMM and fertilizers (control); 2. Without PMM with fertilizer (P60N90);
3. With P60N9O fertilizer, a 0.5 cm thick layer of PMM was applied to a depth of 10 cm;
4. A 0.5 cm thick layer of PMM without fertilizer was applied to a depth of 10 cm

Based on the laboratory test results, a task was set to conduct natural (field) studies in
2024-2025 in the Tsaghkahovit community of the Republic of Armenia, under rainfed
conditions, to determine the real-world impact of the "PMM" material on winter wheat yields.
The application rate of the "PMM" ameliorant is 0.3 kg/m2 (3 gemm/1 kQsoit).

Research Results
According to climate change forecasts, the following changes can be expected in the
region's agricultural sector in the near future [4]:
= a10-30% decrease in soil moisture levels;
= a7-13% decrease in soil moisture availability for various agricultural crops;
= by 2030, a decrease in agricultural yields by 8-14%.

In order to identify the dependence of the structure and yield of winter wheat crops on the
volume of the "PMM" ameliorant applied to the soil, field experiments were conducted in 2024-
2025 in the mountain chernozem subzone of the mountain-steppe landscape zone of the
Republic of Armenia (Tsakhkahovit community), located at an altitude of 2000 m above sea
level, where the average annual precipitation is 550 mm, and the average annual air temperature
is 4°C.

The experiments were conducted in triplicate. The following treatments were studied:

1. Without "PMM" — control;

2. "PMM" -2 T/ha;

3. "PMM" - 3 T/ha.
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Experimental replicates and treatments were placed systematically, with treatments in all
replicates arranged in the same order, without a common boundary. Each experimental plot was
surrounded on all sides by a 3-meter-wide protective layer. A 1-meter-wide protective layer
was also left between adjacent experimental plots. Thus, each experimental plot had a total
length of 60 meters and a width of 18 meters, including the 1-meter-wide protective layer, for
a total area of 1,080 m2 and a calculated area of 1,000 m2.

According to the experimental design, the "PMM" ameliorant was applied to the soil
before sowing using an SZ-3.6 grain seeder to the seed placement depth, followed by
continuous tillage. All other wheat cultivation procedures were carried out using the technology
adopted in the region.

To determine the relationship between winter wheat yield and the amount of "PMM"
ameliorant applied to the soil, plants of all treatments and replicates were uprooted from an area
of 0.25 m? before harvesting, tied into bundles, labeled, and delivered to the laboratory.
Structural elements of the crop and biological yield were determined using the established
methodology.

Ten randomly selected plants from each bundle were measured for height, spike length,
number of grains per spike, 1,000-grain weight. The number of plants per 1 m2 of area, the total
number of stems, and the number of effective stems were calculated. The total and effective
tillering coefficients were determined.

All the above calculations were carried out both for individual repetitions, and the average
value from three repetitions was calculated (Tables 1-4).

Table 1

The structure of the biological yield of winter wheat depending on the amount of introduction of
the ameliorant «PMM» into the soil (Repetition 1)

In 1m2 Germination For 1 ear —_ Biological yield
= (T/ha) o
€ Number of £ From which | &
C S | 2 stems | g 3| & =
il S %_ - o IS g,_\ = S S
S clo 2 |2 |2 |8 |g|28/%|s |2 | |= |2
§E/8 |8 |8 |F |g | 2|88 2|2 F 18 |8 |3
o IS = b= 9 IS 'S =) O 7] =
> 5 L > (3 'S w
zZ i Z ;
Control 48 | 225 | 356 | 240 | 1,58 | 1,06 |56 | 23,2 | 0,8 | 34,48 | 405|192 | 2,13 | 11
plot
without
the
“PMM”
ameliorant

PMM 52 | 251 | 341 | 275 | 1,35 | 1,09 | 6,3 | 27,4 | 0,9 | 32,84 | 4,92 | 2,47 | 2,45 | 0,98
2T/ha
PMM 52 | 247 | 335 | 268 | 1,35 | 1,08 | 6,4 | 28,6 | 1,2 | 41,95 | 6,37 | 3,21 | 3,16 | 0,98
3T/ha
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Table 2

The structure of the biological yield of winter wheat depending on the amount of introduction of
the ameliorant «<PMM> into the soil (Repetition 2)

In 1m2 Germination For 1 ear Biological yield
— (T/ha)
Number of —~ 2 From which

< tems 8 = 3

5| o > 8 | |8 g
= = | § -1 & |22 =
2 5|2 | & e |E|g | 2|8 E
=2 o |5 S o s = = | 3 S| g = ot
o < S} 3 g 5 15} = o D o 2 o]

s o & 3 0 = 5 c = © s @

=15 |8 |5 Jls |g|8 S |3 |5

z e 2 O %’
>
z

Control 50 | 201 | 261 | 215 | 1,29 | 1,06 | 6,2 | 26,2 | 1,0 | 38,16 | 4,41 | 2,15 | 2,26 | 1,05
plot
without
the
“PMM”
ameliorant

PMM 53 | 238 | 296 | 254 | 1,24 | 1,06 |63 | 26 | 1,1 | 42,30 | 559 |2,79 | 2,8 1,0

2T/ha
PMM 54 | 293 | 371 | 307 | 1,26 | 1,04 | 6,8 | 28,2 | 1,0 | 35,46 | 6,04 | 3.07 | 2,97 | 0,96

3T/ha

Table 3

The structure of the biological yield of winter wheat depending on the amount of introduction of
the ameliorant «<PMM> into the soil (Repetition 3)

In 1m2 Germination For 1 ear Biological yield
(T/ha)
Number of = From which
m o
= stems 2 2 2
e |2 2 —_ o e
c +— = — & 9 o .E
K=] S g_ - ) IS » = = ©
a 'S — c = = & h= =) =] = o
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4,54 | 2,20 | 2,34 | 1,06

N
=
I
o
[00]
w
X
w
[00]

Control 48 | 254 | 312 | 275 | 1,22 | 1,08 | 6,2
plot
without
the
“PMM”
ameliorant

PMM 54 | 220 | 303 | 237 | 1,08 | 1,07 | 6,2 | 27,2 | 1,1 | 40,44 | 5,29 | 2,60 | 2,69 | 1,03
2T/ha

PMM 55 | 256 | 371 | 281 | 1,44 | 1,09 | 6,4 | 26,0 | 1,1 | 42,30 | 6,24 | 3,09 | 3,15 | 1,0
3T/ha
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Table 4

The structure of the biological yield of winter wheat depending on the amount of introduction of
the ameliorant «<PMMp» into the soil

(Average of 3 repetitions)

In 1m2 Germination For 1 ear —_ Biological yield

(=]

e (T/ha) °
= Number of £ From which | &
= | B stems 2 |5 & -

S £ 2 = S = o =
E g |2 |¢E s |2 |€/12%|% |8 |s >
o < S 3 2 £ 3 s | 88| 3 ° g S
3 X! < 3 i S | 22| < b s 5 g
o 1S = = 3 € S > O] n &
2 S w Z |6 | &
F =
Control | 48,6 | 226,6 | 309,6 | 243,3 | 1,3 | 1,06 | 6,0 | 23,6 | 0,86 | 36,67 | 4,33 | 2,09 | 2,24 | 1,07
plot
without
the
“PMM”
ameliorant
PMM 53,0 | 236,3 | 313,3 | 255,3 | 1,2 1,07 | 6,2 | 26,8 | 1,03 | 38,52 | 5,27 | 2,64 | 2,63 | 1,0
2T/ha
PMM 53,6 | 265,3 | 359,0 | 285,3 | 1,3 1,07 | 65276 | 1,1 | 3990 | 6,21 | 3,12 | 3,09 | 0,98
3T/ha

As shown by the averaged data presented in tab. 4, both doses of the ameliorant
introduced into the soil had an impact on the height of plants, the total and effective number of
stems per unit area, the total and effective tillering coefficient, as well as the length of the ear,
the number of grains in the ear, and the weight of 1000 grains. The highest plant height was
observed in the variant with a seeding rate of 3 t/ha. This variant also resulted in higher total
and effective stem numbers, as well as higher total and effective tillering, on average across
three replicates.

Among the most important parameters in the yield structure elements, grain number and
1,000-grain weight were also highest in the PMM 3 t/ha variant. As a result, the highest
biological yield of both straw and grain—3.09 and 3.12 t/ha—was observed in the PMM 3 t/ha
variant, exceeding the control by 37.9% and 49.2%, respectively, while in the PMM 2 t/ha
variant, these yields were 17.4% and 18.1% higher.

Actual yield (arguably the most important indicator) was determined during field
harvesting by weighing the yield of each experimental plot across replicates (Table 5).
According to the data presented in the table, different rates of soil ameliorant applied to the soil
in all replicates significantly impacted the increase in winter wheat grain yield. The highest
average yield across three replicates was observed in the PMM 3 T/ha variant — 2.89 T,
exceeding the control by 0.94 T, or 48.2%. In the PMM 2 T/ha variant, the deviation from the

control was only 0.61 t/ha, or 31.2%.
The climatic conditions for growing grain in the Republic of Armenia are unfavorable. On the

other hand, in a country like Armenia, with small, fragmented, and privatized land plots, crop rotation

is practically nonexistent, resulting in lower yields. In this case, growing grain is economically
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infeasible. Will growing grain, then, bring farmers enough profit to encourage them to abandon other
crops? According to professional estimates, the profit from growing one hectare of grain does not reach
100,000 drams. In countries like Russia or Canada (where yields are incomparably higher), where
millions of hectares of grain are grown, significant profits can be realized by cultivating several hundred
or thousands of hectares. In the Republic of Armenia, where the largest areas under wheat cultivation
are 20-30 hectares, and mostly 2-3 hectares, this is not economically feasible.

Table 5
Actual yield of winter wheat depending on the rate of application
of the «cPMM>» ameliorant to the soil (average of three repetitions)
N Option Grain yield by repetitions (T/ha) Deviation of the yield
3 from the control
1 2 3 £>8 T/ha %
S Sk
< g~
(«2)
1 Control plot 1,88 1,96 2,02 1,95 0 0
without the
“PMM”
ameliorant
2 PMM 2,36 2,84 2,60 2,56 0,61 31,2
2T/ha
3 PMM 2,90 2,96 2,82 2,89 0,94 48,2
3T/ha

According to professional estimates, Armenia requires 420,000-450,000 tons of wheat annually.
According to experts at the Food Risk Assessment Center, the average daily bread consumption per
capita in Armenia is 319 grams. 82.4% of this is high-quality wheat bread, and 16.9% is lavash. Daily
pasta consumption per capita is 19.3 grams, and vermicelli consumption is 8.5 grams. According to
calculations conducted in the 1980s, annual bakery product consumption in Armenia, calculated as flour,
was 130 kg per person. This figure was projected to reach 142 kg per person in the future. Based on the
above data, it was calculated that 450,000 tons of wheat per year are needed to ensure food security in

Armenia. The list of grain zones in Armenia for 2010-2024 is provided in tab. 6.

Wheat is grown in virtually all regions of the republic. It is cultivated, in particular, in the

Shirak Plain (Akhuryan, Ani, Artik), the Sevan River basin (Vardenis, Martuni, Kamo), Sisian, and
the Armavir region. Smaller areas are also grown in Ashotsk, Amasia, Tashir, and Tavush. Again,
primarily in arid conditions.

Thus, wheat is primarily grown in arid conditions, primarily at altitudes of 1,500-2,000

meters. Irrigation at such an altitude is associated with high costs. Even on the Ararat Plain, with

gravity irrigation, the cost of wheat reaches 100-120 drams/kg, which brings virtually no profit to
the producer. According to the statistical service, in 2022-23, In the Armavir and Ararat regions,

where wheat is grown primarily on irrigated land, the average yield was approximately 4 centners
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per hectare, reaching 6-7 centners per hectare in some cases. In Syunik, Gegharkunik, and Shirak,
where cultivation occurs on rainfed land, the yield is 1.5-2 centners per hectare, and in some cases
2.4 centners per hectare. According to professional estimates, the cost of wheat on irrigated land
fluctuates between 75-90 drams per kg. The cost of growing wheat is 110-120 drams per kg. Even
with a 5-ton harvest, a farmer's profit is, at best, 100,000 drams per hectare. In rainfed conditions,
profits are significantly lower. For this reason, the sown area in the republic is decreasing year after
year. In recent years, farmers have been provided with a subsidy of 80,000 drams per hectare of
wheat. In this case, the "profit" per hectare approaches 160,000-170,000 drams. Observations show
that this significantly stimulates wheat production. Moreover, without subsidies, the area sown to
wheat declines year after year, while with subsidies, it grows.
Table 6

Grain crop areas in Armenia 2010-2025 (ha)

Years Total grain Wheat Barley
2010 159307 87585 61160
2012 172206 93710 65291
2014 188695 106365 67637
2016 198148 108738 71600
2018 131400 66680 52460
2020 121656 59393 50294
2021 124929 59110 50632
2022 114409 56757 42110
2023 127091 71360 40074
2024 116400 56520 42035

Experts estimate that investments of one to two billion drams create a significant positive
effect in agriculture. Related industries begin to thrive, greater added value is created in rural areas,
and population outflow is reduced.

Each new, previously uncultivated plot of land is developed, which has a positive impact
on soil protection and environmental protection. And "dry water,” which effectively increases
yields by approximately 50 percent in arid conditions, improves soil structure, which is an
important prerequisite for further cultivation and high yields. The area sown to wheat in the
republic is 55,000-56,000 hectares. Of these, approximately 40,000 hectares are cultivated
under rainfed conditions. With this type of cultivation, the average yield is 1.8-2, and sometimes

as high as 2.2-2.3 centners per hectare. Approximately 80,000 tons of wheat will be harvested
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from 40,000 hectares. Using «Dry irrigation», the yield will reach 120,000 tons, which is 26-
27% of the country's food wheat needs. In purely economic terms, this generates an additional
income of almost 5 billion drams. Foreign imports will decrease by a similar amount. And this
is with the same sown area. Meanwhile, with such an increase in income, the sown area will
obviously expand, and this additional income could increase significantly in practice. In any
case, from a food security perspective, it is desirable to have locally produced wheat, which is
at least slightly more expensive than imported wheat.

In 2023, Armenia imported 343,500 tons of milling wheat worth $62.8 million, as well as
65,500 tons of finished flour worth $10 million. In 2024, 316,000 tons of milling wheat worth $60.7
million and 42,300 tons of flour worth $10.2 million were imported, respectively. Even a modest
increase in wheat acreage would reduce imports by millions of dollars.

Regarding food security, it should be noted that bread is a vital commaodity, and based on
the country's strategic security goals, at least half of the bread consumed should be produced
domestically. Meanwhile, Armenia currently produces less than 20% of its milling wheat needs.
Some of the 120,000-130,000 tons are produced as feed. Meanwhile, experts estimate that the
republic has the potential to produce 200,000-250,000 tons of wheat. More than 200,000
hectares of agricultural land in the republic remain uncultivated due to water shortages and low
yields. This problem could be partially solved with dry irrigation. New wheat varieties are
currently being introduced that, with more or less appropriate agricultural practices, yield up to
7-8 quintals per hectare under irrigated conditions and 2-3 quintals or more on dry lands.
Therefore, production of 200-220,000 tons is certainly feasible. In this case, this would bring
the republic additional revenue of up to 8 billion drams, based on purely economic calculations,
and, more importantly, would provide a significant incentive to reduce, stop, and stabilize the
outflow of population from mountain, foothill, and border villages. During Soviet times,
Armenia consumed up to 1.2 million tons of grain annually, of which 450,000 tons were used
for bread production and the rest for livestock feed. In Armenia, this figure has been reduced
by approximately half. The problem of feed wheat production can be solved by using a "dry

irrigation” mechanism.

Conclusions

1. The application of the PMM ameliorant to the soil has a significant impact on increasing
winter wheat yields. According to field studies conducted in 2024-2025 in the arid
conditions of the Tsaghkahovit community of the Republic of Armenia, with an
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ameliorant application rate of 0.3 kg/m? (3 g PMM/kg of soil), the average winter wheat
yield exceeded the control by 48.2%.

2. In the same experimental field, it is necessary to re-sow winter wheat (without adding
an additional dose of the ameliorant «<PMM») to evaluate the residual effect of the
ameliorant on reducing yield increase.

3. To improve the effectiveness of the proposed project, it is necessary to establish
production of the «<PMM» ameliorant in Armenia, as well as conduct research to find a
suitable (replacement) polymer-mineral material of natural origin. This will
significantly reduce the cost of the ameliorant used (and, if a local substitute is found,
several times over).
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uLvrMrh rurdanronihe3uL MU3VULLEMNMN «PMM» UBLPANULSh <N
LEMPUNKOU UL 2AUPULULULULENh URDESNRMI3NKALE USTLULUSUL SNNPELh
PEML2USYNRE3UL b4 PEMEP LUNNKRSYUTLh UMl

U.P. Guwjunywt?, U .. Uwpynuyut?, 4.9 vwswnnipyud, WU, Jwpunwbyut?,

U.N. hwswwnpyut®, £.4. (Fnpdwgjui’

Whwnbdplynu b.4. bnpwqupndh wbdwl opughte hhdbwhwpgbph b hhnpnipbfubihyugh pbugphignon
2luywuguatih wgpwlpwtl ptupbuwqpgruoljwt hwdwuwpawb

S Rwnuipwghiyrwlyuwt, hpwdwahipulywt, nbipbuwghpwlut hagpwqnipnyaniabph b ubifuwgpbunidbaph <4
“Lndntinundh wbdwt Unulidugh wbipwlwt hwdwiuwpuwb

Fuwlwu wwjdwuubipnd, npuintin dowywpnyubipp watigynud Gu wnwug wphbunwlwu

nnngdwt, oguwgnndynid  hnnph Ynndhg Yluudwsd qupuwtwiht funtwynipniup: “Hwup
hpduwlwunw gwuynwd Gu  bwjuwtinuwjpu  hwppwywjptpnwd, npunbn wékgynwd  Gu
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Gpwownht  nhdwgynit  hwgwhwwhlwjpt,  uvbunwdpbpph W pwbowpwungwhu
dowlwpnyubip:

dbpoht jne wwphubph pupwgpnd hbwnwgnunnyeniutbp Bu Yuwmwpdbp «PMM»
puwlwt dwgdwu wnhdGpwhwupwjhtu Unysh Yhpwndwu dhongny, hnnh funtwynyeniup
pwpdpwgubint b wnbnnwubiphg nt unnpgbinujw 9ptiphg  hwywpywd |pwgnighs  oph
pwywpwp pwuwynyenit ywhwwubint ninnnigjudp: Uswlyt] b «PMM» dbjhnpwuwmnp
Yhpwndwdp, dowlwpnyubph  pbppwnynputu pwpdpwdwtu ninndws  dh pwpp
wnbfuuninghwubip: Ywwmwpdb) Bu b66 pUny jwpnpwinnp hbunwgnunnyeniutibn:

Cwyygh wnubin jwpnpwwnnp  thnpdwpynwdubiph - wprynwupubipp, 2024-2025pe.
Lwjwunwuh  Kwupwwbwnnyejwtu  Swnlwhndhin hwdwjuph  wuopnh  tnnwpwdpnud,
hpwlywuwgyb| Bu puophuwl (nwaownwiht) hbGunwgnunniejnwittin, hpwlwu wywydwuubpnid,
wolwlwgwu gnpbiuh pippwunyniejut ypw «PMM» Uinieh wigntignieniup npnatiine hwdwip:
«PMM» dbjhnpwuwnp 0,3 Yg/u2 (3 gewm/Ygnny) hnn Ubpdniddwt swihwpwuwlyh nbwpnid,
wuwuwgwu gnpbup dhohtu pbppwunynipniup uwnnighs twppbpwypu gbipwquiugb)
48,2%:

Pwtiwgh punbp. onip, nnngnud, pnyu, hnn, $hinpwghw, wnihdtp:

BJIMAHUE HOPMbI BHECEHUSA MEJIUOPAHTA «IIMM» HA IIVIOJOPOJUE U
CTPYKTYPY YPOXAWMHOCTH O3UMOM NIIIEHALILI B YCJIOBUAX
BOI'APHOI'O 3EMJUIEAEJINUA

C.B. l'aacran!, A.X. Mapkocan?, B.I'. Xauarypsan®, A.A. Baprausn®,
A.IL. Xauarpsn®, O.B. Toxkmamxxksan®

YUnemumym eo00nwix npo6nem u cuopomexnuxu um. axao. M.B.Ezuazaposa

2 Apmanckuil 20cyOapcmeennblii IKOHOMUYECKUll yHugepcumen

200 no nonumuueckum, npagoLIM U IKOHOMUYECKUM UCCTEO08AHUAM U NPOSHO3AM
*Mockoeckuii 2ocydapcmeennuiii ynusepcumem um. M.B. Jlomonocosa

B OorapHbIX yCIOBHSX, TI€ CEIBbCKOXO3SIICTBEHHbIE KYJIBTYpPbl BhIpAIIUBarOTCs 0e3
HCKYCCTBEHHOI'O OPOILIEHUS, UCIIOIb3YETCSI BECEHHS BJlara, BIUThIBaEMasl IOYBOM. JTH 3eMIIn
pPacCIIOJIOKEHBl  NPEUMYIIECTBEHHO Ha IPEArOPHBIX pPABHUHAX, TII€ BBIPALIUBAIOTCS
3aCyX0YCTONYMBBIE 3€PHOBBIE, IIPOIOBOJILCTBEHHBIE U OBOLIHBIE KYJIBTYPBI.

3a mocieAHHe CEMb JIET IMPOBOAMINCH MCCIEAO0BAaHUS MO TMOBBIIIEHUIO BIa)KHOCTH
MOYBBI U MOJJEPKAHUIO TOCTATOYHOIO KOJIMYECTBA JOMOJHUTEIHLHONW BOJbI, COOpaHHON W3
aTMoc(epHBIX 0CaJKOB U TPYHTOBBIX BOJI, 3@ cUeT npuMeHeHus Mennopanta « [IMM».

Pa3paboran psin TEXHOJOTHM 1O MOBBIIIEHUIO YPOXKAHHOCTH CEIbCKOXO3SHCTBEHHBIX
KyJIbTyp npu mnpumeHenun wmenuopanta «I[IMMy. IlpoBeaeHo O6ombIoe KOJIMYECTBO

1abopaTOPHBIX UCCIIEIOBAHUH.
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C ydeToM pe3yibTaTOB JIA0OPAaTOPHBIX HCHbITaHWK, B 2024-2025 rr. B oO0mmHE
[laxxaoBut PecnyOnuku ApmeHus, B OOTrapHBIX YCIOBHSIX ObUIM MPOBEIEHBI HATYpaJbHBIC
(moneBbl€) UCCIENOBaHMS Ui OIPENEICHUS B pEalbHbIX YCIOBHUSIX BIMSIHMS MaTepuaia
«IIMM» Ha ypoxxaiiHOCTh 03UMOM mieHu1sl. [Ipu Hopme BHeceHust menuopanTa «[IMM» 0,3
Kr/M? (3TIMM/KTnouss) CPEIHSST YPOKAMHOCTH O3UMOM TIIEHUIIBI MPEBHICHIA KOHTPOJIbHBIN
BapuaHT Ha 48,2%.

Knioueguie cnoga: Bona, opouieHue, pacTeHue, o4Ba, (GuibTparus, IoIumep.
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