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Table 1 The climate, soil characteristics, planting and harvesting methods of Cyperus esculentus in the main producing areas
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Table 2 Structure composition of Cyperus esculentus harvester
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Working principle of rotary blade of digging device
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Figure 2 The trajectory of rotary blade
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Figure 3 EV0290 potato combine harvester
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Figure 4 Simulation test of reverse rotation throwing device
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Figure 6 The Cyperus esculentus harvester of Yuwei
Agricultural Machinery Manufacturing Co. , Ltd.
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machine

ERPACR ISR €73 MM R S N i
HRZE SR B i iz B B IR o B X i 95 LR
B B 2 B R, B OO A T 2R A X
ik A0 R U 6 55 07 5 — LB AL RHT B T AR 45
i 75 T A W R A A AR T 3O e e R AL B
BT BAF AL SR AT oA ot o BOH: S
TS R A B T — RS S R AL
[F i 5 2, O 0 DL 6 o B2 2 e A DA R 2 S A
PEAT 23 AT 5 B, il R R T ik AR A e 4
WSRO A B R T s 3 B A T SRR A %R
ME IR, BH e IEE £ B S YIRA R
REGHETHR T, XA 2 Tk iz 57 ot s it /AR L
& o FLIF 2 3 AL IR S 0 R, B 4 & STz i, 52
BT iy Al I B O 2 4 o . RO S0 Y
U8/ T4 28 R) T A B R I S 1 O 2 B A
SR L WAL 10 7 o ] 168 37 250 1 X6 il 95 T2 5 R 343
BN, i b AR O3 R R AR R, T & T — A
ST R AT i 2 O A AT S 0 KO AL AR

Xt AT 28 A 4 41 5 i 07 oz 2l D7 1) A (8] B9 E 7 8 0T K
Thiz % B P i i AR HoA ok T B g, K
115 .

B9 mrEWEkERKLEN
Figure 9 The overall structure of the cyperus esculentus
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Figure 14 Vertical axial-flow threshing and separation device
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Figure 15 DEM simulation of double vibrating screen
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Research status and trend of high—efficiency and

low—damage mechanical harvesting technology

for Cyperus esculentus
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Abstract: Cyperus esculentus is an emerging green economic crop that integrates grain, oil, forage, and feed production. It is

drought-resistant, water-saving, high-yielding, and stable in production, making it highly valuable for ecological protection,



o] A 2 A N T R R AR LB SR B AR AT 58 AR 5

39

increasing farmers’ income, and poverty alleviation efforts. Although Cyperus esculentus has many advantages, its industrial
development is facing a key bottleneck-the problem of harvesting. Due to the lack of advanced and applicable harvesting
equipment, the planting scale of Cyperus esculentus grows slowly, and the level of mechanized harvesting is relatively low.
This has become a major obstacle restricting the high-quality development of the entire industrial chain. This problem not
only affects the economic benefits of Cyperus esculentus, but also limits its application in the process of agricultural
modernization. This paper starts from the research published by domestic and international scholars in recent years on tiger nut
harvesting technology. Focusing on the cultivation characteristics of Cyperus esculentus and the requirements for combined
harvesting operations, it analyzes the research progress and existing issues in aspects such as digging technologies, conveying
technologies, and screening technologies of harvesting equipment. For instance, there are issues like low operation
efficiency, high loss rate, and poor adaptability, which seriously affect the mechanized harvesting effect of Cyperus esculentus.
Furthermore, from the angles of structural design, optimization and improvement, and applicability, this paper extracts the
research trends and key issues in the critical technological aspects of tiger nut harvesting, including the high efficiency and low-
loss of the digging device, the stability and reliability of the transporting system, and the cleanliness and efficiency of the
screening technology, etc. The development direction of these technologies can provide reference for further optimizing and
improving the existing harvesting technology and creating new types of harvesting equipment, thereby promoting the wide
application of mechanized harvesting in the production of Cyperus esculentus. This not only helps to expand the planting scale
of Cyperus esculentus, but also improves the production efficiency and income level of farmers, providing a new economic
growth point for industrial poverty alleviation.

Keywords: Cyperus esculentus; harvest equipment; low-loss digging; efficient transportation; screening and selection
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