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Research Progress in Key Technologies and Equipment for
Full Mechanization Production of Cotton

CHEN Xuegeng'® WEN Haojun'®> YAN Limin'® ZHAO Yan'? GOU Haixiao'
TIAN Xinliang'?  ZHENG Zhaohui'>  JIANG Deli'?
(1. College of Mechanical and Electrical Engineering, Shihezi University, Shihezi 832003, China
2. Key Laboratory of Northwest Agricultural Equipment, Minisiry of Agriculture and Rural Affairs, Shihezi 832003, China)

Abstract: As a crucial strategic and economic crop, cotton faces pressing needs to advance full-process
mechanization in its production, particularly in the context of structural labor shortages in rural areas and
continuously rising production costs. This advancement is essential for enhancing industrial
competitiveness and ensuring national cotton security. The development status, representative models,
structural features, and relevant technologies and equipment were systematically reviewed, both
domestically and internationally, focusing on five key stages: tillage, seeding, field management,
harvesting, and residual film recovery. It indicated that while China had essentially achieved full-process
mechanization in cotton production, challenges persist, including insufficient performance and reliability
of core equipment, reliance on imported key components, weak foundational research on soil-machine-
crop interaction mechanisms, low levels of equipment intelligence, and uneven mechanization
development across regions. It was proposed to focus on weak links such as harvesting, seeding, field
management, and residual film recovery, and to make breakthroughs in core technologies. Additionally,
strengthening the integration of fundamental research with cutting-edge technologies was crucial. The
promotion of precision operation systems based on Beidou navigation, multi-source information
perception, and intelligent decision-making was recommended to establish an integrated smart production
system. Furthermore, formulating regionally differentiated development strategies would advance the R&D
of equipment suitable for small and medium-sized fields and innovate socialized service models.
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Various types of rotary tiller
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Tab.2 Domestic various types of subsoilers
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Tab.4 Cotton seeders used in China
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Fig.8 Physical image of intelligent cotton topping machine
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cotton picking machine from abroad
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Tab.7 Typical pre-sowing residual film recycling machine
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Tab.8 Typical film re

cycling machine after autumn
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Fig. 14  Schematic of cam roller picking device structure
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Fig. 15 Structural diagram of telescopic nail tooth pickup
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Fig. 16  Structural diagram of double roller device
L Bsds 20 Em O HaE 3. R m R EHE 4
SCEBRRR 6. WURIRR 7. W AR

P17 i 3l 2k B S A £ ML AL 2544 (]
Fig. 17 Schematic of film lifting and collecting mechanism

in a tracking-type residual film recovery machine
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Fig. 18 Foreign typical residual film recycling machines
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