15511 JYYIIHE HHTEJJIEKTYAJTBHBIE HCCAE/JOBAHHA

3030-3680

SCIENTIFIC JUSTIFICATION OF THE SPECIFIC FEATURES OF
COTTON PLANTING BASED ON NO-TILL TECHNOLOGY

Sadullaev Azamat Nafiddinovich
Teacher of Bukhara Institute of Natural Resources Management
Rajabova Nilufar Yarashovna
G’afforova Dilshoda Ikromjon qizi
Students of Bukhara Institute of Natural Resources Management

Abstract: Scientific research on no-till cotton planting is investigating its specific
features and their effectiveness across various environmental conditions. While no-till
offers potential benefits in terms of soil conservation and efficiency, its application for
cotton requires careful evaluation. Studies are examining how no-till impacts soil
properties like organic matter content, water infiltration, and microbial activity in
cotton production systems. Research is needed to understand the long-term effects on
soil fertility and potential nutrient limitations. No-till can pose challenges for ensuring
proper seed placement and emergence, particularly in heavier residue conditions.
Scientific inquiry focuses on developing optimal planting techniques and equipment
adaptations for successful cotton establishment under no-till practices. The lack of soil
disturbance in no-till systems necessitates alternative weed control methods. Research
Is exploring the efficacy of pre-emergent herbicides, cover cropping, and integrated
weed management strategies for effective weed suppression in no-till cotton. Studies
are investigating the impact of no-till on cotton yield compared to conventional tillage
practices. Research considers factors like weather conditions, soil type, and crop
rotation systems to determine if no-till can maintain or improve cotton yield over time.
The long-term sustainability of no-till cotton production is a crucial area of scientific
investigation. Research is examining potential drawbacks like increased reliance on
herbicides, pest and disease pressures, and the need for specialized equipment.
Evaluating the overall economic and environmental impact of no-till cotton compared
to conventional practices is vital for its long-term adoption.
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Successful application of any tillage machine requires selecting the correct mode
of operation to maintain crop condition-regulatory factors. An exception is the single
use of average 20-30 cm deep 45-60 cm wide covering non-leafy cod sower of a
narrow-row boll cotton type combined with a rigid non-leaf aggregator—opener of
combined probing and nonlinear sowing units, not characterized by the creation of
complicated conditions, this mobilizes and mixes soil and residues, forms minimum
loose seeds with few weeds in humid soil layers. Deep soil tillage up to 30 cm in short
crops has been characterized as a regressive factor because it increases soil water
evaporation, reduces soil temperature, weakens water accumulation in the sowing bed,
reduces cultivated plants’ adaptive responses and a possible stress reaction, causes wind
destruction, and leads to vegetable dormitory arable weed destruction .

Shallow tillage and sowing or drilling during the cotton growing period without
residue management on soils leads to a reduction of initial soil moisture, agglomeration
and compaction of the sowing bed, and a significant deterioration of other favorable
conditions for cotton development and increase the impact of existing ones."

"Conventional agricultural production has led to the degradation of soils due to
flooding, compaction, and loss of organic matter. “Zero-tillage” (ZT) and “no-tillage”
(NT) systems are considered alternative agricultural technologies that help prevent soil
degradation and soil health, improve carbon storage in the soil profile, and are
economically beneficial for farmers (B. Shrestha & N. Parajulee, 2010). A complete
substitution of soil processes in conventional agriculture by zero soil treatment does not
seem possible in modern agroecosystems, particularly during resource-limiting periods
such as initial stands of crop establishment. “No-till” or “minimum tillage” fallow-term
agro-technology suggest the mechanical destruction of surface biomass with a proper
organization of the sowing-bed using the appropriate equipment.

The productivity and the seed rate of cotton — a drought-tolerant and warm-loving
crop — largely depends on conditions and methods of sowing. There have been no tillage
applications with a soft opener sowing unit is that it leaves an overly dense carbon
mulch on the field surface, which impedes light penetration, delays soil and surface
warming, slows down and unevenly progresses crop development, increases formation
of common hygienic and weed arable weeds, and becomes a natural substrate for
harmful organisms and pests (Hobbs et al., 2021).

No-till management of cotton is where seed is placed in undisturbed soil due to
the emphasis on soil protection that has received an increased focus in modern
agriculture. As of 2021, approximately 36% of all land in cotton production globally
will implement no-tillage practice of cotton seed into soil that has not been turned over
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ahead of planting or other field preparation processes, namely conventional tillage, with
the remainder of global production using either conservation tillage or minimum tillage
systems. The bulk of these initial implementations of no-till cotton farming were done
without any conscious plan to reduce soil erosion, mineralize or conserve soil organic
carbon, yet activities such as reducing crop establishment costs and reducing
greenhouse gas emissions were justified as reasons for change (Vulchi et al., 2022).
Thus, implementing no-till is also expected to increase crop yield in addition to its focus
on soil carbon, directly and indirectly through other environment interactions.

Sustainable and ecologically sound crop production is important to meet the
increasing demand for crops. For example, the consumption of rice and wheat is likely
to increase 1.18 and 0.70 fold, respectively by 2050 from 1995 levels. From the food
security and, more generally, from a long-term environmental perspective, there are
four key issues that must be addressed in agricultural production. Firstly, the rate of
food production must be significantly increased to meet escalating demand from a
growing human population.

Secondly, the ecological impact of unsustainable and intensive agriculture is
contributing to a major threat to the environment and thus decreasing the productivity
of future generations. Thirdly, rising greenhouse gas (GHG) emissions are contributing
to global warming, while a reduction in arable land is imposing threats to the securing
of global food demand. The adoption of CA is considered as a productive way for
enhancing soil quality, crop performance and mitigating climate change (Pazhanivel
Koushika et al., 2024). The overall consequences are usually reported as increases in
soil organic carbon, water content, water percolation, reduced soil physical degradation,
policy for ecological biodiversity, greenhouse gas emissions, soil erosion,
sedimentation in downstream land and nutrients in lake and river water, general internal
fertility in vadose zones, and reproductive nutrients flowing from the field (Loustau et
al., 2024).

(Pazhanivel Koushika et al., 2024) The soil is the main factory for the production
of the biological product—climate and the environment. Its fertility is ensured by the
activity of the soil biota, which plays a primary role in the health of soil and its
consequent ability to provide the crops with the necessary nutrients (carbon, nitrogen,
phosphorus, and water). While soil is a living reservoir of plants, animals, bacteria, and
fungi, small mammals, and earthworms, its surface is crisscrossed by the rhizosphere,
distinguished by the productive and metabolic activity of roots which involves the root-
soil interface. It is the main place for soil fertility and nutrient cycling (Noor Shah et
al., 2022).
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Cereals grown in tillage systems are grown with similar fertilization, hybrid seed,
and plant protection chemicals. They follow the diversification of plants that are rich in
crops and extend by planting residues and rigorous weeding. The transition of the cotton
to agriculture produced with no-tillage technology requires alterations in the production
of seed varieties which are suitable for crop growth, and the management of chemical
fertilizers and crop protection which are combined with the application conditions of
no-tillage. In this regard, it is a significant task to perform planting tests with
appropriate plants for the growth of this crop, which will support greater seed harvest.
In a test conducted to this end in Usacigo-GO, the aim was to identify the major
strategies for planting crops and to estimate the components of the harvest of cotton
planted on 25/25 cm and 50/50 cm apart as treatments compared by means of two
recommended locations with no-tillage technology. (Khan et al., 2023).

Cerezini and Pennell in 2012, in their study on the structure of the fungal
microorganisms in the roots of plants from different families, observed that
conservation agriculture together with no-till sowing positively influences the amount
of penetration of symbiotic fungi in roots. This effect was particularly evident in
legumes. The same researchers in 2014 presented the effect resulting from no-till
technology on taking up mineral nutrients by plants. They proved that the method of
sowing influenced the final size of the green surface area, as well as the weight of roots
and the above-ground plant parts. They documented the influence of no-till on an
increase in the mass of root nodules. This result brings significant benefits to the further
cultivation of cotton without the use of chemical fertilizers to which cotton is sensitive.

The use of no-till technology is an efficient method of, amongst others, lowering
soil water erosion, which reaches higher values in monoculture soil subjected to
traditional ploughing implemented in spring. The tilled soil shows a higher
susceptibility to water erosion, and its lack of resistance to weather phenomena
(pounding rains in early spring) causes degradation. A number of authors all over the
world have investigated the possibility of using the no-till technology in cotton
growing. An analysis of the no-till cotton cultivation in the global scale was presented
by Perry and H. Hammond (Harman et al., 2021) in 2015. They pointed to a series of
positive effects of this technology, such as: saving water, preventing wind erosion, and
improving conditions for the development of new living organisms in the soil as for
instance earthworms.
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