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Full-process Mechanization Pathways and Smart Equipment
for Sweet Potato. Progress, Bottlenecks and Trends

Shen Haiyang'? Wang Gongpu'®  Yan Wei'? Xue Guangyu'” Zhang Wanzhi* Zhou Guomin® Hu Lianglong'”
(1. Nanjing Research Institute for Agricultural Mechanization, Ministry of Agriculture and Rural Affairs, Nanjing 210014, China
2. Agricultural Information Institute, Chinese Academy of Agricultural Sciences, Beijing 100081, China
3. Key Laboratory of Modern Agriculiural Equipment, Ministry of Agriculiure and Rural Affairs, Nanjing 210014, China
4. College of Mechanical and Electronic Engineering, Shandong Agricultural University, Taian 271018, China)

Abstract; Against the backdrop of the sweet potato industry’s transition from extensive production to
modern, intelligent agriculture, establishing a full-process mechanization system covering seedling
production, ridge forming, transplanting and field management, harvesting, and postharvest integration
was a key approach to easing labor constraints, reducing production costs, and improving operational
quality. The mechanized operating modes and technological pathways for sweet potato production
worldwide were systematically reviewed, the development status and adaptability of key machinery and
equipment were summarized, the cross-country differences in implement configuration and process-chain
coordination were compared, and the major directions and trends in smart and information-enabled
technologies that empowered sweet potato mechanization were synthesized. Overall, sweet potato
mechanization in China exhibited a structural imbalance characterized by relatively strong upstream
operations but pronounced weaknesses in mid- and downstream stages and insufficient regional suitability.
Key bottlenecks included incomplete machinery-agronomy parameterization and standard systems,

inadequate provision of integrated equipment sets for hilly and small-plot conditions, and limited
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adaptability and reliability of critical components under complex operating conditions. To meet the needs
of high-quality and large-scale production, a system-integration pathway grounded in lightweight and
integrated equipment systems and driven by closed-loop intelligent control and information-enabled
coordination was proposed, thereby promoting a shift from single-operation optimization to stable, quality-

enhancing upgrading across the entire production chain and providing support for food security, green

production, and the development of the intelligent agricultural machinery industry.

Key words: sweet potato;

intelligent agricultural machinery
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Fig.1 Mechanized planting model of sweet potato
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Fig.2 Mechanized ridge formation and transplanting

model for sweet potatoes
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Fig.3 Mechanized harvesting model of sweet potato
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Fig.4 Mechanized harvesting model of sweet potato
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Fig.5 Mechanized technology for sweet potato

" (a) RGHRHR

seedling cultivation

8] S DA 5 A3 ot B2 R o v D0 2 4 (LB
SO0 A SO RSN ENAN R
SR A WL 1, R B B UL B
SKONAEG| L SEEdE B R TR S b 5 B D AR
Gt — 47 B 9T H 5 IS (I 2 A o s T i) RS
IR

FEARAL A b, R — SR T e AR Y
LY AR TP T B LI - X AT Ak v R R B L
BE , P 7 MBS 2B A AR S LA ki, 778
AR S i RS C A R AR ZH 2
2.2 EBENMWUEESHEA

g AR A A IO AR D HR K SRR B
CESVERIVELE S iCII o A TS N LR SIALMES
SEERTY, RAEFUR I 3 KRR D2



106 B A1 R = 4 2026 4F

x1 ERIMHEFEEXSEKE

Tab.1 Seedling cultivation models and equipment for sweet potatoes in China and abroad
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Fig. 16  Sweet potato intertillage ridging weeder
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Tab.5 Mechanization pathways and equipment for key sweet potato field management stages in China and abroad
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Fig. 19  Seedling vine processing model in China
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Tab.6 Types of sweet potato vine treatment equipment and key technical points
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Fig.22 Sweet potato sectional harvester
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Tab.7 Types of sweet potato segmental harvesting equipment and technical key points
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Fig.23  Sweet potato combined harvester in abroad
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Fig.24 Sweet potato combined harvester in China
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Tab.8 Types and technical points of sweet potato combined harvesting equipment
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Tab.9 Perception inputs and control parameters for key links of sweet potato mechanization
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Tab.10 Key data types and their decision-making applications for sweet potato mechanized operations
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Fig.27 Intelligent collaborative operation
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