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Flowering and fruiting characteristics and evaluation of spring flowering
plants of Camellia oleifera hybrid offspring

Lu Yiliang, Zhou Qing, Qian Hui, Hu Yingjie, Liu Junchen, Wu Juntao, Wang Hao, Yuan Deyi

(a. Key Laboratory of Economic Forest Breeding and Cultivation, National Forestry and Grassland Administration; b. State Key
Laboratory of Utilization of Woody Oil Resource, Central South University of Forestry & Technology, Changsha 410004, Hunan, China)

Abstract: [Objective] To breed novel Camellia oleifera cultivars characterized by spring flowering, superior fruit economic traits, and
excellent oil quality, this study conducted a comprehensive evaluation of distant hybridization progeny, aiming to screen elite spring-
flowering germplasm resources. [ Method] Twenty-seven initially selected spring-flowering superior individuals from the hybrid
progeny of “Youza 2’ (YZ2) x ‘Deyou 2’ (DY2) served as experimental materials. Systematic observations were made on their flowering
phenology, floral organ morphology, pollen viability, and fruit economic traits. Data were analyzed using correlation analysis, difference
analysis, and principal component analysis. [Result] Significant segregation in flowering traits was observed among the 27 spring-
flowering Camellia oleifera superior individuals. The earliest initial flowering date occurred in YD21, while the latest was recorded for
YD11. YD26 exhibited the longest full-bloom period, lasting 32 days. Floral organ traits showed varying degrees of variation among
individuals, with style number ranging from 3 to 5 lobes and petal number ranging from 5 to 10. Notably, YD22 displayed the largest
flower diameter (89.56 mm), consistent with entomophilous characteristics. Correlation analysis revealed highly significant positive
correlations (P << 0.01) between petal number and style number, and between flower diameter and style length, indicating coordinated
regulation in floral organ development. Pollen viability varied markedly among individuals, ranging from 35.35% to 83.31%. YDI17
demonstrated the highest pollen viability (83.31%), and the phenomenon of “pseudo-pollen” was observed. Regarding fruit traits, YD6
possessed the thinnest pericarp (1.32 mm), with its fresh seed yield rate (52.99%) and kernel oil content (51.17%) being significantly
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superior to parental performance. YD17 exhibited the highest fresh seed yield rate (63.31%), standing out prominently among the
population. Unsaturated fatty acids accounted for 85.40%-88.01% of the total fatty acids in the oil. YDI11 displayed the highest oleic
acid content (79.77%). [ Conclusion] Comprehensive evaluation identified superior individuals YD3, YD7, and YD17 as outstanding

performers for key economic traits, including fruit size, seed yield rate, and oleic acid content. These individuals represent valuable

germplasm resources for further breeding and research.

Keywords: spring flowering oil tea; flower traits; fruit traits; oil quality; variety selection
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A, B and C represent the initial flowering period, the peak flowering period and the final flowering period, respectively.
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Fig. 1 Flowering status of different individual plants
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Table 1
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Statistics of flowering period of spring-flowering Camellia oleifera and its parents

AL Peak flowering period

KAL) Final flowering period

45 Code 16163 Initial flowering period
YZ2 202542 H 16 H
DY2 2025 4E 11 A 22 H
YDI 20254E2 H 13 H
YD2 2025442 H 8 H
YD3 20254E2 H 16 H
YD4 202542 H 6 H
YD5 20254E2 H 13 H
YD6 202542 H 6 H
YD7 20254E2 H 16 H
YDS 20254F2 H 13 H
YD9 2025427 7H
YDI10 202542 H 13 H
YDI1 202542 H 18 H
YDI2 20254E2 H 10 H
YDI13 202542 H 13 H
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YDI16 20254E2 H 16 H
YD17 202542 H 16 H
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YD20 202542 H 4H
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YD22 202542 4 H
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YD25 202542 H 8 H
YD26 20252 9H
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2025 £ 12 H 4 H
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2025 %2 H 20 H
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202542 H 26 H
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202542 H 28 H
202542 H 28 H
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2025 %2 A 26 H
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202542 H 16 H
202542 H 10 H
202542 H 19 H
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202542 H 23 H
202542 H 28 H
202542 H 15 H
202542 H 19 H

202543 H 16 H
2025 4E 12 H 28 H
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202543 H7H
202543 H20 H
202543 H 11 H
202543 9 H
202543 H 12 H
202543 H20 H
202543 H8 H
202543 9 H
202543 H5 H
202543 H 19 H
202543 H7H
202543 A 11 H
202543 H 11 H
202543 8 H
202543 H9H
202543 H 20 H
202543 H 6 H
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202543 H 6 H
202542 H 20 H
202543 1 H
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Fig. 2 The process of opening a single flower of Camellia oleifera in spring
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Fig.5 Pollen number and vigor of C. oleifera and its parents
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Fig. 6 Analysis of economic traits of fruits of spring flowering Camellia oleifera and its parents
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Fig. 7 Content of fatty acid components in C. oleifera and parental oils
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Table 2 Eigenvalues and contribution rates of C. oleifera
and its parental principal components

PEIR FERA 1 FRS 2 EES3
Trait PCl1 PC2 PC3
% JEE Pericarp thickness 0.84 0.40 -0.23
1647512 Eicosenoic acid 0.84 -0.30 0.06
V& Oleic acid -0.84 0.47 -0.22
Wl Linoleic acid 0.83 -0.31 0.11
Rz
Fruit longitudinal diameter 083 047 0.14
WV JBRFZ Linolenic acid 0.78 -0.45 0.09
RS
Fruit transverse diameter 0.75 0.49 0.13
AR B 7
Kernel oil content 0.39 0.69 035
H4~ 2 Kernel yield rate -0.50 -0.57 0.29
ANTLRR W TR N N
Unsaturated fatty acid 0.43 0.55 0.35
fif HFF 2R Fresh seed yield rate  —0.23 0.39 0.88
T-HFF 2 Dry seed yield rate -0.11 0.55 0.76
HFEAE Eigenvalue 531 2.78 1.85
BTk ZE Contribution rate /% 4421 23.14 15.41

STk ZE Cumulative

contribution rate /% 4421 6735 82.76
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