Received: 14.11.2024. Revised: 29.01.2025. Accepted: 12.03.2025

‘Bulletin
P

L |

Agrarian University Vol. 23, No. 1. 2025

Journal homepage: https:/knau-bulletin.com/en
UDC 631.4:631.8 DOI: 10.63621/bknau./1.2025.60

Weed vegetation in fields of post-harvest green manure crops
and their use as green fertilisers

Zhyrgal Samieva’

Doctor of Biological Sciences, Professor

B. Sydykov Kyrgyz-Uzbek International University
723503, 27 Gapar Aytiev Str., Osh, Kyrgyz Republic
https://orcid.org/0009-0006-4703-4189

Nursultan Karabaev

Postgraduate Student

Kyrgyz National Agrarian University named after K.I. Skryabin
720005, 68 Mederov Str., Bishkek, Kyrgyz Republic
https://orcid.org/0000-0001-9707-9963

Abstract. Perennial weed species predominate in the fields sown with post-harvest green manure crops,
surpassing the number of annual weeds. These are mainly represented by persistent and difficult-to-eradicate
rhizomatous and root-sprouting noxious weeds. This study aimed to analyse the significance of the agroclimatic
potential of the central part of the Chiy Valley in Kyrgyzstan, along with the provision of uninterrupted irrigation
of fields during the introduction of post-harvest green manure crops into agricultural production,under conditions
where weed growth and development are stimulated on irrigated arable land.The study examined weed vegetation
in fields sown with intermediate post-harvest green manure crops (white mustard, oilseed radish, white sweet
clover, spring barley, and lacy phacelia) following the harvest of spring wheat. The subsequent incorporation of
phytomass into the soil was carried out to serve as a green fertiliser and to analyse its effect on the phytosanitary
condition of the soil. The findings confirmed that when green manure crops are incorporated as green fertiliser,
weed plants are destroyed in masse; that is, the green biomass of weeds undergoes mineralisation in the arable
layer and thereby serves as a source of green fertiliser. The agrotechnological approach of suppressing weed
growth in agricultural crop fields through the integration of intermediate post-harvest green manure agrocenoses
- white mustard, oilseed radish, white sweet clover, spring barley, and lacy phacelia - into the cropping structure,
without the need for additional arable land, reflects a high level of cultivation practice in the irrigated farming
systems of the Kyrgyz Republic. These green manure crops are sown after the harvest of spring wheat (the first
ten-day period of July) on irrigated fields with typical sierozem soils. This practice fully meets the key principles
of environmentally sustainable organic farming. The targeted use of plant phytomass (both intermediate post-
harvest green manure crops and weed vegetation) as green fertiliser possesses significant biological potential
for reducing greenhouse gas emissions from agricultural production. It also supports carbon sequestration
(CO2 capture) in the organic matter of soils and contributes to the resilience of agroecosystems in the face of
climate change, thus playing a crucial role in climate change mitigation
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Introduction
Despite the long-standing efforts of farmers to con- degree of weed contamination persists. Weeds are
trol weed infestation in agricultural crop fields, a high  natural competitors of cultivated plants, and their
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presence negatively affects the development conditions
of agrocenoses. Weeds not only reduce crop yields and
increase production costs but also diminish the quality
of agricultural produce. As noted by S. Shevchenko et
al. (2023), protecting agrocenoses from weed invasion,
reducing their density,and eliminating them altogether
represent significant untapped potential for increas-
ing agricultural output. Weeds compete with crops for
essential resources such as water, light, nutrients, and
space, resulting in lower yields and poorer quality of
produce. This competition is especially critical under
conditions of limited resources in irrigated arable land
and the need to ensure sustainable food production.
Losses caused by weed overgrowth directly affect the
income of farming enterprises and the availability of
food on the domestic market. Furthermore, they have a
detrimental impact on the socio-economic well-being
of rural populations (Junaid & Gokce, 2024). Thus, weed
control remains a key agrotechnological component in
ensuring national food security.

Existing methods of weed control - preventive,
agrotechnical, and chemical - each offer certain ben-
efits, and their combined application enhances both
the cost-effectiveness and efficiency of weed manage-
ment (Gao & Su, 2024). However, as noted by I. Shuvar
& H. Korpita (2023), excessive use of herbicides can
lead to significant environmental pollution, changes
in the species composition of weed flora, and reduced
sensitivity of many species to chemical treatments. This
highlights the relevance of ongoing research into weed
vegetation, shifts in species composition, and the use
of both traditional and environmentally sustainable
methods of weed control. According to M. Vasileiou et
al. (2024), the scientific justification and adoption of
new, ecologically safe technologies and methods for
controlling weed vegetation — aimed at reducing weed
infestation and ensuring the production of environmen-
tally friendly crops - represent an important scientific
and practical challenge with considerable national eco-
nomic significance. This issue is particularly pressing in
the context of growing concern over environmental
quality and the resilience of agriculture in the face of
global climate change.

Scientific research has demonstrated that the use
of green manure crops as fertilisers - when combined
with technogenic factors for soil fertility restoration
and the latest advances in agricultural production - has
a multifaceted positive impact on the agroecosystem.
This includes improvements in agroecological, phy-
tosanitary, energy-efficient, and economic aspects of
crop production (Lei et al., 2022).

Agrotechnologies involving the introduction of
intermediate green manuring, which make full use of
the region’s bioclimatic potential and renewable car-
bon sources, not only reduce anthropogenic pressure
on arable land but also support the controlled ger-
mination of weed vegetation. This, in turn, creates
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favourable conditions for targeted and effective weed
control at early stages of development. In developed
countries, green manuring is widely used as an agro-
technical practice to restore soil fertility, improve the
phytosanitary condition of arable land, and accelerate
the growth of the agricultural sector. This contributes
to an increase in the production of environmentally
friendly food through the implementation of organic
farming systems. Therefore, among the range of agro-
technical measures for controlling both perennial and
annual weed species, one of the most pressing tasks in
the protection of agricultural crops is the integration
of intermediate post-harvest green manure crops into
irrigated farming systems. This approach has proven
effective in reducing weed populations on irrigated ar-
able land (Chicouéne, 2020). This has become possible
with the advancement of the agroecosystem-based ap-
proach to biological farming, which promotes integrat-
ed and sustainable management of the crop produc-
tion sector. It places emphasis on natural mechanisms
for regulating biodiversity and restoring soil fertility.
One of the key tools in this progressive direction is
the agrotechnology of green manuring, which involves
cultivating specific crops for incorporation into the soil
with the aim of comprehensive improvement - includ-
ing phytosanitary conditions and weed suppression
(Karabaev et al., 2023). The present research aimed to
study weed vegetation in fields sown with intermediate
post-harvest green manure crops under irrigated condi-
tions on typical sierozem soils in the central part of the
Chdy Valley, Kyrgyz Republic.

Materials and Methods

The research focused on the study of weed vegetation
in fields sown with intermediate post-harvest green
manure crops - white mustard, oilseed radish, white
sweet clover, spring barley, and lacy phacelia follow-
ing the harvest of spring wheat. These green manure
crops were sown after the harvest of spring wheat on
irrigated typical sierozem soils in the central part of
the Chuy Valley, Kyrgyz Republic, and were used as
green fertilisers. Field experiments examining weed
presence in plots with post-harvest green manure
crops, sown following spring wheat, were conducted
during the growing seasons of 2019-2021. Observa-
tions were made from the third ten-day period of July
to the second ten-day period of October. The experi-
mental design was as follows:

1% Control + Potato - 50% NPK

2*. Green manure (annual white sweet clover) + Po-
tato - 50% NPK

3% Green manure (white mustard) + Potato - 50% NPK

4*, Green manure (oilseed radish) + Potato - 50% NPK

5% Green manure (lacy phacelia) + Potato - 50% NPK

6”. Green manure (barley) + Potato - 50% NPK,
where * is the control and all treatment variants were
conducted against an agrochemical background of

Bulletin of the Kyrgyz National Agrarian University, 2025, Vol. 23, No. 1 61



Weed vegetation in fields of post-harvest green manure crops...

50% NPK, equivalent to N =120 kg/ha of active sub-
stance, P=90 kg/ha, and K=90 kg/ha.

The study was conducted following the research of
H. Vetter (1959), E. Schieder & W. Breunig (1978), and
A. Berdnikov (1990), who noted that the combined ap-
plication of green and mineral fertilisers is more ef-
fective than their separate use. Furthermore, research
by B. Sotnikov (2004) demonstrated that incorporat-
ing green manure crops together with straw, against
a background of mineral fertilisation (ranging from 50
to 200 kg/ha of active substance), within a crop rota-
tion involving green manure fallow, increased the nu-
tritional value of maize silage by 0.02-0.03 feed units
compared with conventional fallow systems. In the
present experiment, the preceding crop was spring
wheat, harvested in the third ten-day period of July. The
agroclimatic potential of the central part of the Chiy
Valley allows for the successful sowing of post-harvest
green manure crops under conditions of irrigation us-
ing sprinkler systems.

The methodology for fieldwork on the experimen-
tal plot, as well as laboratory analysis of plant and soil
samples, was based on standard procedures accepted
in the Kyrgyz Republic (Kachinsky, 1925; Grishina &
Samoilova, 1971; Levin, 1973). Weed infestation levels
and species composition in the post-harvest green ma-
nure crop plots were assessed in late September, pri-
or to the incorporation of the green manure crops. A
quantitative method was used, employing a 1 m? frame
with four replications for each treatment (Samsonov et
al., 2006; Fetyukhin et al., 2018). All weed species pres-
ent within the plots were recorded and identified. In
cases where species identification proved difficult, her-
barium specimens were collected and later identified
under appropriate conditions using specialised litera-
ture (Fetyukhin et al., 2018). The study was carried out
by ethical standards for plant research and complied
with international bioethics regulations (Convention
on Biological Diversity, 1992). The species composition
and biological groups of the weeds were also deter-
mined concurrently.

Results and Discussion

Prerequisites for improving

the phytosanitary condition of arable land

The irrigated arable land of northern typical sierozem
soils at the experimental site is considered fertile,
characterised by a high standard of irrigated farming
practices. In the 1960s, large-scale land reclamation
was carried out in this area, and a reliable irrigation
system using sprinkler units has since been operat-
ing effectively to support agricultural crop production.
Under such favourable agrotechnical conditions, and
when following recommended cultivation practices, it
is possible to achieve target yields within agrocenoses.
However, even under these conditions, weed infesta-
tion remains a significant issue in irrigated fields. This

presents one of the most serious agrotechnical and
economic challenges for agricultural production, as
weeds reduce crop yields, may act as vectors for pests
and diseases, and diminish the quality of crop products
(Borodin & Tarushkin, 1987).

As a result of non-compliance with recommended
farming systems in Kyrgyzstan, agricultural crops are
often affected by moderate to severe weed infestation,
posing a serious risk of widespread proliferation of
persistent perennial rhizomatous and root-suckering
weeds. However, the current level of scientific research
addressing the phytosanitary challenges of farming
systems does not fully meet the requirements of eco-
logically balanced, soil-conserving and energy-efficient
agriculture, nor does it align with the realities of a di-
verse agricultural sector. The phytosanitary condition of
irrigated arable land plays a crucial role in determining
the overall effectiveness of agricultural production and
the resilience of agroecosystems to the challenges of
global climate change. In turn, this directly affects the
health of agrocenoses, animals, and humans. Therefore,
a comprehensive approach to agricultural management
is essential in order to control weed infestation. In this
context, the development of new.environmentally
friendly weed control methods is of increasing impor-
tance. Among these, the agrotechnical practice of using
post-harvest green manure crops (intermediate green
manuring) represents a highly relevant and sustainable
strategy for the protection of irrigated farmland.

Intermediate post-harvest green manuring within
the framework of innovative irrigated farming repre-
sents a promising agrotechnical approach based on the
rational use of bioclimatic potential and land resourc-
es. This method enables the production of an additional
yield of green phytomass from each hectare of irrigated
arable land during the second half of summer and early
autumn. The phytomass of green manure crops is used
as a green fertiliser, meaning that the cultivation of in-
termediate post-harvest green manures does not require
the allocation of additional irrigated land - a critical ad-
vantage in the context of limited agricultural land re-
sources. These crops serve as an additional renewable
source of ‘green” organic fertilisers, helping to replenish
the reserves of organic matter in irrigated soils, which
are often depleted due to excessive exploitation and
the neglect of scientifically based agricultural practices.

Currently, the use of irrigated arable land in the Kyr-
gyz Republic is largely driven by the intensive exploita-
tion of the soil’s fertility potential, frequently in viola-
tion of scientifically recommended farming systems.
This has led to a decline in soil fertility and reduced
crop yields (Karabaev et al., 2024). Over the years, the
consistent removal of large quantities of nutrients from
the soil with crop harvests, without adequate replen-
ishment, has resulted in a noticeable decline in organic
matter levels and the loss of valuable agrophysical and
agrochemical properties of arable land.
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The loss of soil fertility in irrigated agriculture pos-
es a serious threat to the food security of the Kyrgyz
Republic, which is directly linked to the rational and
careful management of soil resources. This challenge
has become increasingly pressing, as numerous issues
have accumulated in the country’s agricultural sector
in this regard. Addressing these problems requires the
support of innovative scientific research focused on the
nation’s land resources. A key priority is the collection of
data and materials concerning the current state of soil
fertility, using an agro-soil information system tailored
to agricultural land (Golozubov et al., 2024). In the near
future, this information is expected to be used strate-
gically in the development of policy measures aimed
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at strengthening food security and improving nutrition-
al outcomes for the population. It will also serve the
needs of all stakeholders within the agricultural sector
of the national economy.

Influence of agroclimatic potential

on plant development

The meteorological conditions of the region, along
with anthropogenic factors, can significantly influence
the spread of weeds on arable land by altering their
distribution, population density, and competition with
cultivated crops. Table 1 presents the average long-
term meteorological indicators for the central part of
the Chiy Valley in the Kyrgyz Republic.

Table 1. Average long-term meteorological indicators for the central part
of the Chuy Valley in the Kyrgyz Republic

I I n v v Vi vii Vil X X Xi Xil :,'::::L
Air temperature, °C
51 | 28 38 115 169 203 239 219 167 99 14 41 95
Soil surface temperature, °C
-85 | -47 40 | 137 | 210 265 302 | 272 | 195 102 | 10 | -50 112
Precipitation, mm
222 250 490 640 595 372 177 117 147 357 | 372 | 257 | 400.0
Relative air humidity, %
752 767 747 650 | 600 550 @ 512 | 517 @ 540 622 | 727 757 645

Source: developed by the authors

The agroclimatic potential of the study region, fol-
lowing the harvest of spring wheat in the third ten-day
period of July, enables the cultivation of post-harvest
green manure crops under irrigation (via sprinkler sys-
tems). These conditions also promote the emergence of
weed vegetation. This is evidenced by the climatic data
of the central Chuy Valley, where both air temperature
and soil thermal regime are favourable for the devel-
opment of post-harvest green manure crops as well as
weed species (Table 1).

During the growing season of post-harvest green
manure crops, the weather remains relatively dry.
Air humidity averages 51.7% in August and 54.0% in
September, while precipitation levels are low - only
11.7 mm in August and 14.7 mm in September. A no-
table increase is observed only in October, reaching
35.7 mm. The above-mentioned air temperature indi-
cators contribute to soil drying: in August, absolute soil
moisture is 13.1 mm, in September it drops to 9.5 mm,
and by October falls further to 6.8 mm. Even the higher
rainfall in October does not significantly improve soil
moisture levels. These meteorological data, along with
anthropogenic influences, indicate that the successful
cultivation of post-harvest green manure crops is not
feasible without regular irrigation.

The key method for optimising the water regime
in the hot summer climate of the Chiy Valley is sched-
uled irrigation, which ensures an optimal soil moisture

balance and enables the cultivation of post-harvest
green manure crops. Given the high daytime air tem-
peratures during the summer, irrigation of such crops
plays an important agrotechnical role in supporting
sustainable and productive farming practices. Chang-
es in soil temperature regimes under the influence of
irrigation have a positive effect on both soil formation
processes and plant development, including the emer-
gence of weed vegetation. Optimal regulation of the
water regime - through sprinkler irrigation - on fields
sown with post-harvest green manure crops enhances
the solubility of soil nutrients by acting as a solvent for
chemical compounds, thereby increasing nutrient avail-
ability for plants. It also stimulates soil microbiological
activity. This process promotes the mineralisation of
crop residues from the preceding spring wheat (straw
and roots), which in turn improves the nutrient status
of the soil. The freshwater used by sprinkler systems is
characterised by a neutral pH of 7.

Against this background of favourable agrome-
teorological conditions and the introduction of inno-
vative agrotechnical practices in irrigated farming, an
optimal balance of water, nutrients, and air in the soil
is achieved in the experimental plots. This creates a
sound basis for the advanced cultivation of post-har-
vest green manure crops. Such a combination of nat-
ural and anthropogenic factors in the cultivation of
intermediate green manures is essential for achieving
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the desired outcomes in the adoption of green fertil-
iser practices in agricultural production.

Components of weed vegetation

in green manure crop stands

As noted in the articles of B. Sotnikov (2004),
K. Dovban (2009), and L. Frolova & M. Novikov (2018),
the introduction of intermediate green manure crops
into agricultural production is one of the key ecolog-
ically sound agrotechnical practices for restoring soil

organic matter. These crops also serve a phytosan-
itary function on arable land. Although intermediate
post-harvest green manures are effective in suppress-
ing weed growth and development, weed species are
still found within these stands. The important ques-
tion is how these weeds may affect the phytosanitary
condition of the fields for subsequent crops in the
rotation. The species composition of the weed vege-
tation recorded in the authors’ third-year trial is pre-
sented in Table 2.

Table 2. Species composition of weed vegetation by treatment (third year of the trial)

Treatments of post-harvest green manure crops
White
Weeds e White sweet Spring Pacy- Oilseed radish
mustard clover barley phacelia

Volunteer wheat
7 2 3 3 2 3

Perennial weeds
Couch grass 4 3 3 2 3 2
Field bindweed 5 2 2 3 2 3
Field sow-thistle 6 3 3 2 3 2
Bermuda grass 4 1 2 3 2 1
Russian knapweed 5 2 3 3 3 3
Wintercress 3 1 1 2 2 2

Annual weeds

White goosefoot 5 1 2 3 2 1
Bristle grasses 7 1 1 2 1 1
Redroot pigweed 8 2 3 3 2 2
Field pennycress 5 1 1 2 1 1
Cockspur 4 1 2 2 2 2
Corncockles 3 1 1 2 1 1

Source: developed by the authors

As shown in Table 2, the fields under intermediate
post-harvest green manure crops are predominantly
infested with persistent and aggressive rhizomatous
and root-sprouting perennial weeds. These are among
the most harmful species in agriculture, as their ability
to reproduce vegetatively enables them to spread rap-
idly and regenerate even after partial removal of the
above ground biomass. Such weeds cause substantial
damage to agricultural production by reducing yields,
impairing crop quality, and negatively affecting the
overall economic efficiency of farming. Managing rhi-
zomatous and root-sprouting weeds requires additional
investment in herbicides, mechanical cultivation, and
other agrotechnical measures.

An analysis of the weed composition across the
experimental variants revealed the presence of high-
ly persistent perennial weeds, such as couch grass
(Elytrigia répens), field bindweed (Convolvulus arven-
sis), field sow-thistle (Sonchus arvensis), Bermuda grass
(Gynodon ddctylon), Russian knapweed (Rhaponticum
repens), wintercress (Barbaréa vulgdris). Among these,
rootsprouting perennials - field sow-thistle (Sénchus

arvénsis), field bindweed (Convalvulus arvénsis), Russian
knapweed (Rhaponticum repens) — were found along-
side rhizomatous species such as couch grass (Elytrigia
répen) and Bermuda grass (Cynodon ddctylon). Winter-
cress (Barbaréa vulgdris) reproduces both by seed and
root suckers. These species belong to a category of
particularly difficult-to-eradicate weeds. Root-sprout-
ing weeds are capable of propagating not only by seed
but also through root suckers or underground shoots.
They spread rapidly across irrigated arable land, form-
ing dense infestations and competing aggressively with
cultivated crops for essential resources.

The cultivation of agricultural crops presents sig-
nificant challenges in controlling perennial weeds that
propagate via root suckers and rhizomes. The resilience
of these weeds is largely due to their extensive and
well-developed root systems. These species are par-
ticularly problematic because they spread underground,
often to considerable depths, and can remain viable in
the soil for many years (Samsonov et al., 2006; Mazirov
& Korchagin, 2009). Under adverse environmental
conditions, their vitality is maintained in a dormant
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state — an important biological characteristic of these
weeds. Their vegetative propagation organs include re-
productive roots, root suckers, rhizomes, bulbs, tubers,
and surface runners. Even within a single growing sea-
son, these structures can produce several, or even doz-
ens, of new daughter plants.

During weed control measures and root pruning,
the above-ground parts of the plants may die off, yet
a vast number of vertical and horizontal roots and rhi-
zomes remain in the soil, retaining their viability for
many years. Under favourable conditions, these weeds
can regenerate even after remaining dormant in the soil
for three to four years. Furthermore, they are capable of
both vegetative reproduction and propagation by seed,
with seeds remaining viable in the soil for five years
or more and germinating when conditions become fa-
vourable (Spiridonoy, 1997). These hardy and persistent
species germinate en masse on irrigated arable land,
depriving crops of essential nutrients, suppressing
seedlings, and blocking access to sunlight, thereby re-
ducing the productivity of agrocenoses. Their control
requires significant labour and financial resources, ul-
timately increasing the cost of agricultural production.

The harmfulness of perennial weeds is determined
not only by their abundance and species composi-
tion but also by the sensitivity of cultivated plants to
their presence, which varies depending on the crop’s
growth stage. In the studies by Yu. Fadeev & K. No-
vozhilov (1984) and M. Sokolov & E. Litvishko (1993),
particular attention is given to biological methods
of weed control among agronomic practices. In this
context, the introduction of intermediate post-har-
vest green manure crops into the cropping systems of
agrocenoses can provoke a mass emergence of weed
vegetation. However, intermediate green manures such
as white mustard, oilseed radish, white sweet clover,
spring barley,and lacy phacelia exhibit vigorous growth
during the summer months, forming a dense above-
ground phytomass that effectively suppresses weed
growth and development.

Phenological observations of weed growth and
development under different green manure crop treat-
ments revealed that these plants can successfully sup-
press even the most persistent perennial weeds. This
occurs due to several factors:

the green manure crops actively utilise both an-
thropogenic and natural resources - irrigation water,
sunlight, and soil nutrients - which reduces the availa-
bility of these essential growth factors for weeds;

the green manures rapidly develop under the fa-
vourable meteorological conditions of the study region,
forming dense cover that shades the soil and limits
light penetration, thereby inhibiting the germination
and growth of light-dependent weed species.

However, as shown in Table 2, weed species were
still present across the experimental treatments. This
can be attributed to their adaptability, reproductive
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capacity, and resilience to adverse conditions. Such
traits allow weeds to compete effectively with cul-
tivated crops, making them a persistent challenge in
agricultural production. The primary weed-suppressing
function of intermediate post-harvest green manure
crops lies in their incorporation into the soil during au-
tumn ploughing, at which point both the green manure
and accompanying weeds serve as green fertilisers.
Importantly, prior to this ploughing, the weeds do not
have time to reach the seeding stage, meaning the seed
bank in irrigated fields with ordinary sierozem soils is
not replenished. Following autumn ploughing, during
the mineralisation process of plant residues (including
green manure crops and weeds), the vegetative organs
of the most aggressive perennial weeds lose viability
in both autumn and spring. These residues are decom-
posed by soil microorganisms, which actively prolifer-
ate in the phytomass of green manure crops and ac-
companying weed vegetation.

The green phytomass of post-harvest green manure
crops, when incorporated into arable soil in its fresh
state, contains 77.6%-83.1% moisture. At this stage, it
also features a narrow carbon-to-nitrogen ratio, which
promotes microbial activity in the soil. In addition,
the total biomass of weeds, when combined with the
phytomass of the green manure crops, serves as green
fertiliser. This contributes to the enrichment of organic
matter in irrigated arable soils and improves the soil’s
nutrient regime. Such targeted use of plant phytomass
(both green manure crops and accompanying weeds) as
green fertiliser holds significant potential for reducing
greenhouse gas emissions associated with agricultural
practices. It also supports the sequestration of carbon
in the soil’'s organic matter and enhances the resilience
of agroecosystems to climate change.

As demonstrated by the research findings, the culti-
vation technologies of intermediate postharvest green
manure crops - such as white mustard, oilseed radish,
white sweet clover, spring barley, and lacy phacelia -
on irrigated fields of ordinary sierozem soils in the
Chiy Valley of Kyrgyzstan contribute to a reduction in
the prevalence of perennial weeds. These ecological-
ly and economically viable agrotechnologies for weed
suppression in crop fields, through the introduction of
intermediate green manure crops, reflect a high stand-
ard of irrigated farming practice. Therefore, the full
range of measures and approaches for weed control -
including the integration of intermediate post-harvest
green manure crops into crop rotation - vegetation re-
mains highly relevant.

Conclusions
The integrated effect of post-harvest green manure
crops used as green fertilisers is reflected both in
their function as organic fertilisers and in their ability
to suppress weed growth during the growing season.
Emerging weeds are subsequently destroyed during
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autumn ploughing while still in their green state.
As the plant residues (both green manure crops and
weeds) decompose through mineralisation in autumn
and spring, the vegetative organs of persistent per-
ennial weeds lose their viability. This contributes to
a reduction in weed populations and prevents the re-
plenishment of the soil seed bank. The scientific jus-
tification and practical implementation of new, envi-
ronmentally safe technologies, methods, and means of
weed control through the cultivation of post-harvest
green manure crops help reduce weed infestation on
irrigated arable land in the Kyrgyz Republic. This ap-
proach also represents a cost-effective means of pro-
ducing ecologically clean agricultural yields, which is
of significant national economic importance. The use
of postharvest green manure crops for weed control in
crop fields serves as an indicator of advanced irrigat-
ed farming practices, promoting the sustainable use
of soil resources and minimising the environmental
footprint of agricultural production.

The use of post-harvest green manure crops con-
tributes not only to the improvement of the phytosan-
itary condition of arable land but also to the enhance-
ment of soil fertility through the enrichment of organic
matter and the improvement of agrophysical proper-
ties. This is particularly relevant in the context of soil
degradation caused by intensive land use, and it sup-
ports the longterm sustainability of agroecosystems.
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Weed vegetation in fields of post-harvest green manure crops...

OpTto Mesrunpgeru cuaepartTapabiH TalaasapbiHAarbl 0Too
YenTep XXaHa aslapAbl Xallbl/1 XKep CEeMUPTKUY KaTapbl NanpanaHyy
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AHHoTaums. XXa3ablik O6yyaanabiH TYWYMY SKbliMHANraHOaH KUAMH OpPTO ME3rMAAE eCTYPYAreH Xallubll Xep
CEMUPTKMY TYPYHAS OCTYPYIreH CMAEpaTTap XaurawTblpbliraH CyraT ailgoo TanaanapbiHAA Kem XbiAgblK 0TOO
4enTepAyH CaHbl BUP XblNAbIK OTOO YeNTEPAYH CaHblHA KaparaHaa 6acbiMAyyNyK Kbl1aT XaHa anap eTe 3blsHayy
0TOO YenTep KaTapbl MyHe3penet. M3unaeeHyH Makcatbl 60nyn, KelproisctaHabiH Yyii epeeHyHyH bop6opayk
6enyryHYH arpoK/IMMaTTbiK NOTEHLMANbIHbIH OPTO Me3ruaAe eCcTypyareH cuaepaTrapibl aibin Yapba eHAYPYLLYHE
KMPrU3yy4ery pofiyH >KaHa aHTpornoreHAuk (akTop - TanaanapAbl Y3ryATyKCY3 >Kamrblpnatbin CyrapyyHyH
MaaHUYYYTYH aHbIKTOO KapanraH. M3unaee xyprysyyae, cyrat aitloo[0 XaLlbll )Xep CEMUPTKMUY TYPYHLO Ka3abIK
6yynainnaH KMAMH OpTO Me3runae ecTypyareH cuaepaTTapabiH (@K ropuumua, Mainyy Typn, ak TatTyy 6eae, xasrbl
apna, dauenus) TanaacbiH4a 0TOO YENTepPAYH CaHbIHbIH a3akblllbl TACTbIKTaNAbl XXaHa anapAbliH Xallbll Maccachl
CMaepaTTap MeHEH Yoryy, Ky3YHAe XXepre aifanraHaa oK KbibIHbIM, XaLlbll Xep CEMUPTKUUTHUH PONYH aTKapapel
aHbikTanabl. CyraT ail4oo asiHTTapbiHbIH CTPYKTypacbiHa OPTO ME3TUAAE OCTYPYIreH Kallbil Xep CEMUPTKMY
TYPYHA® NaiifanaHraH cuaepaTTap airawTblpbliraHAa 0TO0 YeNTePAY XKOK KbUTyYHYH 3KOMOMUSIIbIK KaKTaH Ta3a
arpoTexHONOrMACHI ULLKe KUprusunet. Ocymayk 6uomMaccachiH (CMAepaT KaHa 0TO0 YBNTep) XKallbli XXep CEMUPTKMUY
KaTapbl MakcaTTyy naifanaHyy 6arbiTbiHAArbI XYPry3yareH UwTep aiibin Yapba eHAYPYLYHAS NapHWK ra3fapbiHbiH
3IMUCCUACHIH a3aiTyy BarbiTbiHAA 30p MOTEHLMAra 33 KaHa TOMYpaKTblH OPraHMKanblK 3aTTapbiHAA KOMYPTEKTH
CEeKBECTPNee MpoLEecCHHEe xaphaM Oepyy MEeHEH arpo3KOCMCTEMaHbIH KIMMATTbiH rnobanayy e3repyluyHe
TYPYKTYYNYIYH XOropynatbin, KIMMaTTbiH F106aNabIK 83repyLUYHYH KECENETTEPUH XKyMLapTaT
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CopHas pacTUTe/IbHOCTb Ha NONIAX NOXXHUBHbIX CUAEpPaTOB
M UX UCMOJ/Ib30BaHMNE B KauYeCcTBe 3e/1eHbIX yao6peHui

Xbipran CammneBa
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AHHOTauusa. MHOroneTHMe COpHble PACTEHUA HA MOCEBAX MPOMEXYTOUHbIX MOXHUBHbIX CMAEPATOB NPEBANNPYIOT
Hafd, YMCNEHHOCTbIO MaNoMEeTHUX COPHSKOB, U OHU NPEeACTaBlEHbl TPYAHO WMCKOPEHAEMbIMU KOPHEBULLHBIMU
M KOPHEOTMPbICKOBbIMU 3/10CTHbIMKU COpHSKamu. Llenb paboTbl cocTosna B TOM, 4TOObl MpOaHanM3MpoBaTb
3HayeHMe arpoknIMMaTMyeckoro noteHumnana LleHtpanbHoi yactu Yyickoi gonuHel KeiproisctaHa n obecrneyeHune
H6ecnepeboiiHOro OpoLIEeHMSs NONEN NPY BHEAPEHUM B arpapHOe NPOM3BOACTBO MNOXHUBHbIX CUAEPANbHBIX KYAbTYP,
KOrfa Ha OpoLlaeMOM NallHe NPOBOLMPYETCS POCT U pa3BUTUE COPHAKOB. B npouecce paboTbl n3yyanacb copHas
pacTUTENbHOCTb Ha MOCEBAX MPOMEXYTOUHbIX MOXHUBHbIX CMAEepaToB (ropunua 6enas, pefbka MacanyHas, [OHHUK
6enbli, S4MeHb 9poBoN, hauenns psbUHKOANCTHAsA) nocne yOOpKM ApOBOM MLEeHMLbl, C NOC/eyoLel 3analKom
dbuTOMaCChl AN MCMONb30BaHUS B KayeCTBe 3e/eHblX YA0OpEeHUM U aHanm3a MX BAUSHWUS HAa QUTOCAHMUTapHOe
CoCTosiHMe Mo4Bbl. MccnegoBaHWe NOATBEPAMIO, YTO MPU MCMONb30BAaHUKM CMAEPATOB Ha 3efeHoe yaobpeHue
OHM MaCCOBO YHMYTOXAKOTCH, T.e. 3efleHas Macca COPHAKOB MWHEPanu3yloTCs B NallHe, TeM CaMbiM OHMU
MCMONb3YIOTCA B KayecTBe 3eNeHblX yaobpeHuit. ArpOTEXHONOMMUS YHUUTOXEHMS COPHbIX PACTEHWMIA HA MoceBax
CeNbCKOXO3AMCTBEHHbIX KYyNbTyp BHEAPEHUEM B CTPYKTYPY NMOCEBHbIX MIOWAAEN arpOLEHO30B NMPOMEXYTOUHbIX
MOXHWBHBIX CMAEPATOB — ropuuubl 6enoi, pefbkM MacIMYHOW, OOHHMKA 6enoro, sumMeHs spoBoro, dauenum
pSIBMHKONNCTHOM, KOTOpble pa3MeLlaloTcs nocsie ybopKku ypoxas SpoBOM MlWeHWUUbl (NepBas Aekada Mions) Ha
OpOLLAeMbIX MONAX OBbIKHOBEHHbBIX CEPO3EMOB M He 3aHMMAIOT LOMNOAHWTENbHOW NIOWAAN NALLUHW, ABASETCS
nokasaTesieM BbICOKOM KynbTypbl CMCTeMbl opolwaeMoro 3emnegenus Kbiproisckow Pecnybauku u oTBevaet
OCHOBHbIM TpebOBaHMSAM 3KONOrMYECKOro BeAeHUs OpraHMYeckoro CenbCKoro xo3sincrea. LleneHanpasneHnHoe
ncnonb3oBaHue GUTOMACChl PacTeEHUM (MPOMEXYTOUHbIE MOXHUBHbIE CUAepaTbl M COPHAas PaCTUTENbHOCTb)
B KayecTBe 3efieHblX ynobpeHuit ob6napgaeTr OrpoMHbIM  OMONOTMYECKMM MOTEHLMANoM MO COKPALLEeHUIO
aTMocdepHbIX BbIODPOCOB MAapHMKOBbLIX FA30B B CENbCKOXO34ACTBEHHOM MPOM3BOACTBE M MOMOraeT npoueccy
CBAA3bIBAHMS yrnepopa (cekBecTpaums yrnekucnoro rasa - CO,) B cocTaBe OpraHMYecKoro BELLEeCTBA MOYBbI, a
Takke GOpMMUpYeT YCTOMYMBOCTb arpoO3KOCUCTEMbI K M3MEHEHWIO KIMMaTa, COOTBETCTBEHHO, UrpaeT H0/bLyHo
ponb B CMArYEHUU NOCNEACTBUN U3MEHEHUS KIMMaATa

Kniouesble cnoBa: cnpaepanbHasa pactUTeIbHOCTb, COPHAKK, Bpea,; KNUMaT; nnoaopoane; naliHa

Bulletin of the Kyrgyz National Agrarian University, 2025, Vol. 23, No. 1 69


https://orcid.org/0009-0006-4703-4189
https://orcid.org/0000-0001-9707-9963

