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Effects of mechanical harvesting on Camellia oleifera flower and fruit characteristics
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Abstract: Harvesting mechanization has become an urgent need in the development of Camellia oleifera indus-
try. Mechanized harvesting for C. oleifera encounters multiple challenges, including synchronous growth of flower
buds and fruits, and complex terrain of cultivation areas. To assess the suitability of mini harvesting equipments,
this study compared the effects of handheld comb—type and vibrating harvesters with manual harvesting on tree dam-
age, subsequent growth phenology, and oil quality of C. oleifera. Results indicated that the harvesting method signifi-
cantly affected the abscission of leaves and floral buds. Mechanical harvesting increased average floral bud and leaf
abscission rates by 21% - 31% and 16% - 21%, respectively, compared to manual harvesting. In contrast, manual

harvesting reduced the abscission of flower buds, leaves, and branches per kilogram of fruit yield by 62% - 78% rel-
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ative to mechanical methods. Varietal differences were observed in sensitivity to leaf abscission during mechanical

harvesting. Varieties from Changlin seires as CL53 and CL4 showed only slightly higher leaf abscission rates under

mechanized harvesting compared to manual harvesting. CL18 exhibited significantly higher leaf abscission rates of

11.1% and 9.4% using comb—type and vibrating harvesting, respectively, than that of 6.5% with manual harvesting.

Overall, the vibrating harvester outperformed the comb—type in terms of tree damage. Mechanical and manual har-

vesting showed relatively similar effects on oil content, fatty acid composition, and growth phenology in the following

year. It recommended that mechanical harvesting should be integrated with manual methods and optimized tree

structure management for better development.

Key words: Camellia oleifera; mechanical harvesting; tree damage; flower and fruit characteristics
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Fig. 1 Handheld vibratory and comb—type harvesting machines used on C. oleifera
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Fig.2 Comparison of leaf abscission rate and bud drop rate between manual harvesting and mechanical harvesting methods (2023)
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Fig. 3 Comparison of leaf abscission rate and bud drop rate between manual harvesting and mechanical harvesting methods (2024)
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Table 1 Comparison of oil characteristics in C. oleifera under 2 harvesting methods
. PR H R M N TR
Vibratory mechanical harvesting Manual harvesting
Characteristics

CL53 CL4 CL18 CL53 CLA4 CL18

g5 & B Oil content /% 37.4 424 412 35.5 424 40.2

FEREER 2 & Palmitic acid /% 7.59 8.74 7.98 7.36 8.73 7.91
FRHE s 2 & it Palmitoleic acid /% 0.101 0.0818 0.106 0.0946 0.0867 0.0956

T I5 % % 1 Stearc acid /% 2.57 1.73 2.24 2.83 1.7 2.74

TR & 2 Oleic acid /% 82.7 79.6 81.9 82.7 79.8 82.3

AR & 4 Linoleic acid /% 6.24 8.9 7.02 6.14 8.79 6.21
a-IEJFRIR a~linolenic acid /% 0.303 0.362 0.292 0.293 0.354 0.296
M= 11- B M 12 1% it Gondoic acid /% 0.528 0.567 0.47 0.554 0.559 0.488
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Fig.5 Comparison of growth phenology of different C. oleifera varieties after mechanical and manual harvesting
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Fig. 6 Low harvesting efficiency rate of vibrating machine

applied for slender and flexible fruit—bearing branches
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