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Evaluation of Portable Electric Tapping Knives in Rubber Tree Harvesting

ZHANG Qianghao'?, YA Huajin'?, GAO Xiaojun’, YANG Yaowen’, LIU Zhongliang’, LI Minggian"*’
1.Yunnan Key Laboratory of Sustainable Utilization Research on Rubber Tree, Jinghong 666100, China;

2. Yunnan Institute of Tropical Crops, Jinghong 666100, China

Abstract: In this study, we conducted a full tapping-year comparative field trial using 5-year-old rubber trees of cultivar Yu-
nyan 77-4, evaluating the comprehensive performance of two electric tapping knives (4GXJ-2, reciprocating type; 4CJX-
303, rotary-cut type) versus traditional manual tapping (CK) in terms of dry rubber yield, tapping efficiency, tree health,
and operation quality. Our results showed that both electric knives significantly outperformed manual tapping in efficien-
cy: the 4GXJ-2 reduced per-tree tapping time by 24.13% compared with CK, while the 4CJX-303 achieved a 13.79% reduc-
tion. For dry rubber yield, the two electric tools yielded slightly less, accounting for 81.02% ~ 84.72% of that of CK, with
no significant difference in the annual total solid content (TSC) of latex among the three treatments. The tapping depths of
both electric knives (2.20 mm and 2.07 mm on average) were slightly shallower than the threshold specified in the tapping
technical regulations, which was identified as the primary factor contributing to the yield discrepancy. Regarding tree
health, the 4GXJ-2 exhibited a tree damage rate comparable to manual tapping (10%), whereas the 4CJX-303 had a higher
rate (20%); however, no significant difference in tapping panel dryness incidence was observed among the three groups

(5.67% ~6.30%). Comprehensive evaluation indicated that the 4GXJ-2 performed better in operational convenience and
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tree damage control, while the 4CJX-303 held an advantage in bark consumption control. This study confirms that portable

electric tapping knives possess the potential to improve tapping efficiency, while highlighting their technical bottlenecks in

precise depth control and environmental adaptability, as well as corresponding improvement strategies. Future efforts

should further integrate adaptive control and intelligent recognition technologies, and optimize the coordination between

agricultural machinery and agronomy, to promote the large-scale application of electric tapping knives in complex produc-

tion scenarios and advance the mechanization process of the natural rubber industry.
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