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Abstract: [Objective] Aiming at the industrial problems of low yield, low efficiency and high labor cost in the management of
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Camellia oleifera forests, this study explored the regulatory effects of mechanized fertilization in autumn on photosynthetic carbon
assimilation capacity, oil synthesis and yield of four major promoted C. oleifera cultivars in Hunan Province, so as to provide a
theoretical and technical basis for yield and quality improvement as well as precision fertilization of C. oleifera. [Method] Fourteen-
year-old C. oleifera forests of four cultivars, namely ‘Huashuo’, ‘Huajin’, ‘Huaxin’ and ‘Xianglin 210°, were selected as test materials.
The mechanized fertilization experiment was conducted in late September 2024. Three treatments were set up, including compound
fertilizer (CF), phosphorus-potassium fertilizer (PP) and no-fertilizer control (CK). Photosynthetic gas exchange parameters (net
photosynthetic rate, transpiration rate, stomatal conductance, intercellular CO: concentration, water use efficiency, etc.), chlorophyll
content, yield per unit area, fruit oil content and fatty acid composition were determined in late October before fruit harvesting and
early December. [Result] Compared with CK, CF treatment increases the chlorophyll content, net photosynthetic rate, stomatal
conductance, intercellular CO, concentration, water use efficiency, kernel oil content, oleic acid proportion, linoleic acid proportion and
total polyphenol content of all C. oleifera cultivars in late October. In particular, the chlorophyll content of ‘Huaxin’ and ‘Huajin’ is
significantly improved (P << 0.05), and the net photosynthetic rate and water use efficiency values of ‘Huaxin’, ‘Huashuo’ and ‘Xianglin
210’ also rise significantly (P << 0.05). PP treatment extremely and significantly enhances the chlorophyll content of two late-maturing
cultivars (‘Huashuo’ and ‘Xianglin 210%) (P << 0.05), promotes linoleic acid synthesis in ‘Huaxin’, ‘Huajin’ and ‘Xianglin 210°, and
markedly improves the yield of ‘Xianglin 210°. In early December, compared with CK, CF treatment continuously and significantly
increases the chlorophyll content of ‘Huajin’, ‘Huashuo’ and ‘Xianglin 210’, and all cultivars maintain high levels of net photosynthetic
rate and water use efficiency. PP treatment sustainably elevates the chlorophyll content of the two late-maturing cultivars ‘Huashuo’ and
‘Xianglin 210” with significant differences (P << 0.05). [ Conclusion] Autumn application of compound fertilizer (CF) significantly
improves the photosynthetic efficiency, chlorophyll content and oil quality of C. oleifera, which is regarded as the optimal fertilization
scheme. Phosphorus-potassium fertilizer (PP) exerts remarkable effects on linoleic acid synthesis, yield and kernel oil content of ‘Huaxin’,
‘Huajin’ and ‘Xianglin 210°. In summary, compound fertilizer is recommended as the first choice for field application, and phosphorus-
potassium fertilizer can be additionally applied before fruit harvesting according to the botanical characteristics of specific cultivars.

Keywords: Camellia oleifera; fertilization; photosynthetic efficiency; fatty acid composition; yield
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Table 1 Chlorophyll content of different Camellia oleifera cultivars under different fertilization methods in October and December

Aty g Ab B MR a B R LRSS MHogE a MIFERE b & E IHE4GR o/ 4R b
Month Cultivars Treatment Chla content /(mg-g")  Chlb content /(mg-g ) Chi(a+b) content /(mg-g ") Chla/Chlb
CF 3.071£0.09 Ab 1.9140.06 Ab 4.831+0.22 Ab 1.607+0.069 Aa
& PP 3.34+0.14 Aa 2.07+0.09 Aa 5411+0.23 Aa 1.614+0.097 Aa
CK 2.824+0.11 Ac 1.7440.07 Ac 4.561+0.18 Ac 1.6211+0.091 Aa
CF 1.9640.15 Bb 1.2240.09 Bb 3.184+0.24 Bb 1.607+0.171 Aa
G PP 2.414+0.12 Ca 1.4940.07 Ca 3.90+0.19 Ca 1.617+0.111 Aa
CK 1.90+0.12 Bb 1.184+0.08 Bb 3.08+0.20 Bb 1.6101+0.149 Aa
10 CF 2.98+0.13 Aa 1.85£0.08 Aa 4.83+£0.20 Aa 1.611£0.099 Aa
=20 PP 2.7610.03 Bb 1.7140.02 Bb 4.4610.05 Bb 1.614+0.026 Aa
CK 2.801+0.02 Ab 1.734+0.02 Ab 4.531+0.03 Ab 1.618+0.022 Aa
CF 2.021+0.03 Bb 1.254+0.02 Bb 3.28+0.06 Bb 1.6161+0.035 Aa
PR 210 PP 1.90£0.05 Dc 1.184+0.03 Dc 3.0840.08 Dc 1.610£0.059 Aa
CK 2.9440.06 Aa 1.8240.04 Aa 4.754+0.09 Aa 1.615+0.048 Aa
CF 3.24+0.07 Ba 2.01£0.04 Ba 5.25+0.11 Ba 1.6121+0.047 Aa
& PP 3.04£0.05 Ab 1.884+0.03 Ab 4.921+0.08 Ab 1.6171+0.037 Aa
CK 3.2940.05 Aa 2.04+0.03 Aa 5.3310.08 Aa 1.6131+0.034 Aa
CF 1.8540.14 Ce 1.1540.09 Ce 2.994+0.22 Ce 1.609+0.175 Aa
4 PP 3.15£0.04 Aa 1.961+0.02 Aa 5.11£0.06 Aa 1.60710.026 Aa
. CK 2.294+0.01 Cb 1.424+0.01 Cb 3.71£0.02 Cb 1.613+0.013 Aa
CF 3.73+0.14 Aa 2.3140.08 Aa 6.051+0.22 Aa 1.615+0.082 Aa
EESYT PP 2.724+0.05 Bb 1.6940.03 Bb 4.4110.09 Bb 1.609+0.041 Aa
CK 2.544+0.07 Bb 1.584+0.04 Bb 4.12+0.12 Bb 1.608+0.060 Aa
CF 3.90+0.05 Aa 2.4240.03 Aa 6.331+0.08 Aa 1.612+0.029 Aa
WK 210 PP 2.474+0.10 Cb 1.5440.06 Cb 4.01+0.16 Cb 1.604+0.090 Aa
CK 2.19£0.09 Ce 1.360.06 Cc 3.561+0.15 Cc 1.610£0.097 Aa

TR HEEAACTIE £ vz, K OB FER RAREE A E R (RO E AR D #E P < 0.05 KPR EREE.
The data in the table represent the mean =+ standard deviation, and the upper and lower case letters represent different cultivars of the same treatment/different
treatments of the same cultivar, and different letters indicate significant differences at the 7 << 0.05 level.
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respectively. The lower case letters indicate significant differences at the P << 0.05 level. The same below.
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Fig.1 Effects of different fertilization methods on the diurnal change of the net photosynthetic rate of Camellia oleifera leaves
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Fig. 2 Effects of different fertilization methods on the diurnal change of transpiration rate of Camellia oleifera leaves
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Fig. 6 Effects of different fertilization treatments on fruit yield and oil yield per hectare of Camellia oleifera
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