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Abstract This study mainly summarizes the relationship between oil accumulation and epigenetics in Camellia oleifera at different 

altitudes, analyzes common epigenetic mechanisms such as DNA methylation and histone modification, and examines how they 

affect the expression of genes related to fatty acid synthesis and oil metabolism. It also discusses how environmental stress at high 

and low altitudes alters the structure of the epigenome. To regulate the yield and quality of oils, a comparative analysis was 

conducted on Camellia oleifera populations from different altitudes. It was found that Camellia oleifera can adapt to environmental 

changes by adjusting its epigenetic state. This “plasticity” may play an important role in the development and ecological adaptation 

of plants. This study aims to provide some useful theoretical references for the genetic improvement of woody oil crops and the 

breeding of new high-quality oil varieties in the future. 
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1 Introduction 

Camellia oleifera is one of the important oil trees in China and around the world (Yao et al., 2024). It contains a 

lot of unsaturated fatty acids, is healthy to eat and can also be used as medicine. Therefore, it is called “Oriental 

olive Oil”. Camellia oil has significant uses in food, medicine and industry, and also brings considerable economic 

benefits (Gong et al., 2020; Lin et al., 2024). 

The altitude and related environmental conditions, such as temperature, sunlight and humidity, will significantly 

affect the oil content and quality of Camellia oleifera. At different altitudes, the oil content, fatty acid types and 

some metabolites of Camellia oleifera seeds will vary. These changes are closely related to the regulation of gene 

expression during the development of seeds (Wu et al., 2019; Ye et al., 2021; Yang et al., 2024). 

Nowadays, an increasing number of studies are focusing on the role of epigenetics in the formation of plant traits 

and metabolites. Epigenetic patterns such as DNA methylation, histone modification and non-coding RNA can 

affect the expression of key genes. These regulatory methods will further affect the synthesis of oils, the 

development of seeds, and the response of plants to the external environment. These findings provide a new 

perspective for understanding the oil accumulation mechanism of Camellia oleifera in different ecological 

environments (Gong et al., 2020; Liu et al., 2023). 

This study compared the epigenetic differences and oil accumulation of Camellia oleifera germplasm at different 

altitudes and found that environmental factors can regulate the process of oil synthesis by influencing epigenetic 

methods. This research aims to provide scientific basis and theoretical support for the high-quality and high-yield 

breeding and resource utilization of Camellia oleifera in the future. 

2 Oil Biosynthesis Pathways in Camellia oleifera 

2.1 Overview of lipid metabolic pathways 

The oil in Camellia oleifera seeds mainly exists in the form of triacylglycerol (TAG). The lipid metabolism 

process includes the synthesis, modification and formation of fatty acids. The synthesis of fatty acids begins in the 

chloroplasts and requires the participation of multiple enzymes, such as acetyl-CoA carboxylase (ACCase), 
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several β-ketoacyl-ACP synthetases (KAS I/II/III), hydroxyacyl-ACP dehydrogenase (HAD) and enoyl-ACP 

reductase (EAR). These synthesized fatty acids are then activated by long-chain acyl-CoA synthetase (LACS) and 

then transferred to the endoplasmic reticulum, where they are further modified and finally assembled into TAG. 

Key synthases also include triglyceride synthase (DGAT) and phosphatidylcholine:diacylglycerol acyltransferase 

(PDAT) (Figure 1) (Gong et al., 2020; Ye et al., 2020; Yang et al., 2024; Zhu et al., 2024). 

 

Figure 1 The regulatory network of key lipid metabolites in Changlin40 (Adopted from Zhu et al., 2024) 

Image caption: (a) The metabolic pathway for lipid. The red-blue heatmap represents the expression levels of corresponding catalytic 

genes at different seed kernel developmental stages, while the green-purple heatmap represents the content of corresponding 

metabolites at different seed kernel developmental stages. PDH, Pyruvate dehydrogenase; ACCase, Acetyl-CoA carboxylase; ACP, 

Acyl carrier protein; KASIII, Beta-ketoacyl-(acyl-carrier-protein) synthase III; FATB, Fatty acyl-ACP thioesterase B; KASII, 

Beta-ketoacyl-(acyl-carrier-protein) synthase II; SAD, Stearoyl-ACP desaturase; FATA, Fatty acyl-ACP thioesterase A; LACS, 

Long-chain Acyl-CoA synthetase; GPAT, Glycerol-3-phosphate acyltransferase; LPAT, Lysophosphatidic acid acyltransferase; PAP, 

Purple acid phosphatase; DGAT, Diacylglycerol acyltransferase; FAD2, Fatty acid desaturase 2; FAD3, Fatty acid desaturase 3. (b) 

Schematic of Camellia oil biosynthesis in Changlin40 seed kernel (Adopted from Zhu et al., 2024) 

2.2 Key genes and enzymes involved in triacylglycerol formation 

Throughout the entire process of oil synthesis, many key genes and enzymes play significant roles. Through the 

joint study of transcriptome and proteome, it was found that in the later stage of seed maturation, the expressions 

of genes such as ACCase, KAS family, SAD, FAD2/3, LPAAT, DGAT and PDAT were all very high. All of these 

contribute to the massive accumulation of oils and fats (Ye et al., 2020; Yang et al., 2024). In addition, studies 

have also found that WRI1 transcription factors can interact with 17 enzymes related to lipid synthesis, and 

transcription factors such as MYB and ZIP also play a role in the regulatory process (Gong et al., 2020; Li et al., 

2022). Population genome studies have pointed out that genes such as SAD and KAS III were selected by humans 

to have better alleles during the domestication process of Camellia oleifera, which helps to increase the yield and 

quality of oil (Lin et al., 2022; Zhu et al., 2024). 

2.3 Tissue-specific and developmental regulation of oil content 

The accumulation of oil is also related to the stage of seed development and different tissue parts. When seeds 

enter the mature stage, the oil content increases rapidly, and at this time, the expression of some key synthetic 

genes also rises simultaneously (Zhang et al., 2021; Yang et al., 2024). The expression levels of genes such as 

SAD and FAD2 vary among different varieties and different parts, which leads to differences in lipid composition 

and content (Lin et al., 2018; Zhu et al., 2024). Furthermore, transcription factors such as MYB are specifically 

expressed at different developmental stages of seeds, and they can regulate lipid metabolism and the maturation 

process of seeds (Li et al., 2022). Through multiple omics studies, it has also been found that the expression of 

these genes and proteins is finely regulated by developmental stage and tissue type (Ye et al., 2020; Ye et al., 

2021). 
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3 Epigenetic Regulation in Plants 

3.1 DNA methylation: types, functions, and measurement 

DNA methylation is one of the most important mechanisms in the epigenetic regulation of plants. It mainly occurs 

on the two bases of cytosine (C) and adenine (A). Methylation often occurs in the CG, CHG and CHH sequences 

(where H stands for A, T or C). It can prevent genes from being transcribed, thereby affecting gene expression and 

transposon activity (Liang et al., 2019). The changes in DNA methylation are regulated by two types of enzymes: 

methyltransferases are responsible for adding methyl groups, while demethylases remove them. This change is 

reversible (Chang et al., 2019; Tresas et al., 2025). DNA methylation often plays a key role during plant 

development, environmental adaptation or coping with adverse conditions (Abdulraheem et al., 2024). At present, 

researchers usually use some techniques to detect DNA methylation, such as methylation-sensitive digestion, 

methylation-specific PCR, and whole-genome methylation sequencing (Liang et al., 2019; Da Costa et al., 2024). 

3.2 Histone modifications and chromatin remodeling in gene expression 

In addition to DNA methylation, histone modification is also an important regulatory approach. It includes types 

such as methylation, acetylation and ubiquitination. These modifications are like a kind of “code” that can change 

the structure of chromatin and thereby affect whether genes are activated. For instance, methylation on H3K4 and 

H3K36 often makes genes more easily expressed, while methylation on H3K9 and H3K27 may silence genes (Xu 

et al., 2018). The activities of these modification enzymes can also be affected by the external environment or 

intracellular metabolism, thereby helping plants respond quickly to stress and even generate “memory” responses 

(Kumar et al., 2020). Furthermore, chromatin remodeling complexes can further affect whether genes are easily 

readable by moving the position of nucleosomes or changing their number (Tresas et al., 2025). 

3.3 Non-coding RNAs and their roles in epigenetic signaling 

Non-coding RNAs (ncRNAs) also play a significant role in epigenetic regulation. They include small interfering 

RNA (siRNA) and microRNA (miRNA), etc. siRNA can guide DNA methylation or silence certain genes after 

transcription, which can prevent transposon activity and also regulate gene expression (Ramirez-Prado et al., 

2018). miRNA participates in regulating development and response to stress by cutting mRNA or blocking protein 

translation (Xu et al., 2018). These non-coding RNAs often work together with DNA methylation and histone 

modification to construct a complex regulatory network. 

4 Environmental Effects on Epigenetic Marks 

4.1 Altitude-related environmental changes: temperature, UV, and oxygen availability 

The increase in altitude brings about some environmental pressures, such as lower temperatures, stronger 

ultraviolet rays, and less oxygen in the air. These changes can induce epigenetic modifications in the plant genome, 

such as DNA methylation and histone modifications. These modifications can regulate gene expression and help 

plants adapt to new environments (Baduel et al., 2024; Bogan and Yi, 2024). For instance, temperature changes 

can regulate gene activity by influencing the structure of chromatin. Ultraviolet rays may cause DNA damage, 

thereby bringing about epigenetic changes. And changes in oxygen concentration can also regulate genes related 

to REDOX (Varotto et al., 2020; Ali et al., 2022). These changes enable plants like Camellia oleifera to exhibit 

different traits at different altitudes and survive better (Miryeganeh, 2021; Bogan and Yi, 2024). 

4.2 Stress-induced epigenetic responses in perennial woody plants 

For perennial woody plants like Camellia oleifera, in the face of repeated or long-term stresses such as drought, 

low temperature and strong light, they will also regulate the expression of related genes by means such as DNA 

methylation, histone acetylation or methylation (Ali et al., 2022; Bogan and Yi, 2024). These changes not only 

enable plants to respond quickly to the environment, but also allow them to “remember” these stresses. When 

plants encounter similar conditions again, they can react faster and more effectively (He and Li, 2018; Baduel et 

al., 2024). This mechanism is more flexible than gene mutations, enabling plants to adapt more easily to complex 

environments and facilitating long-term survival (Varotto et al., 2020; Miryeganeh, 2021). 

4.3 Transgenerational epigenetic memory and adaptation potential 

Some epigenetic markers caused by the environment do not only function within a single plant but can also be 
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passed between cell divisions or generations, which is called “epigenetic memory” (He and Li, 2018; Sobral and 

Sampedro, 2022; Baduel et al., 2024). In plants such as Camellia oleifera, this memory enables the next 

generation to perform better in similar environments, such as stronger growth ability or higher oil content 

(Anastasiadi et al., 2021; Brukhin and Albertini, 2021). However, whether this kind of memory is stable and 

hereditary is still influenced by many factors. Some epigenetic markers are “reset to zero” during sexual 

reproduction, but some studies have found that under asexual reproduction or specific conditions, some markers 

can be stably passed on (Radford, 2018; Anastasiadi et al., 2021; Jo and Nodine, 2024). This intergenerational 

transmission ability provides a new direction for the breeding and adaptability improvement of economic crops 

such as Camellia oleifera. 

5 Altitude and Oil Accumulation in Camellia oleifera 

5.1 Comparative oil profiles from high- and low-altitude plantations 

In high-altitude areas, the fruit traits and oil quality of Camellia oleifera show significant differences. For instance, 

an analysis of 48 Camellia oleifera germplasm samples from the high-altitude areas in eastern Guizhou Province 

revealed significant variations in traits such as single fruit weight, fruit peel thickness, and the yields of fresh and 

dry seeds. Among them, the content of seed kernel oil has a significant positive correlation with the contents of 

palmitic acid and linoleic acid, but a negative correlation with the content of 11-eicosenoic acid. Some excellent 

individuals in high-altitude areas (such as QD-33, QD-34, QD-48) have high lipid content and good quality, and 

are very promising materials for breeding (Wan et al., 2024). In addition, by comparing the high-oil and low-oil 

Camellia oleifera seeds, it was found that there were also significant differences between the two in terms of oil 

content and fatty acid composition. Oleic acid accumulates more in high-oil seeds, which may be due to the 

coordinated work of multiple related genes, promoting the synthesis of oleic acid (Wu et al., 2019). 

5.2 Influence of temperature and light on oil yield and quality 

Temperature and light are important environmental factors affecting the oil accumulation and quality of Camellia 

oleifera seeds. Research has found that the expression of the LEA gene family is enhanced in the later stage of 

embryonic development, and a large amount of LEA protein accumulates. These proteins not only participate in 

seed development and oil accumulation, but also respond to stresses such as drought and shading. qPCR analysis 

further indicated that the expression of some LEA genes would increase under simulated drought or different light 

conditions. This indicates that changes in temperature and light may alter lipid synthesis and accumulation by 

affecting the expression of related genes (Liu et al., 2023). 

5.3 Potential links between altitude-specific stress and epigenetic change 

In high-altitude environments, low temperatures and strong ultraviolet rays are often present. These factors may 

affect the expression of genes related to oil synthesis, and thus also influence the final accumulation of oils. The 

expression changes of the LEA gene under drought and light variations also suggest that this regulatory process 

may involve epigenetic mechanisms, such as DNA methylation or histone modification. These mechanisms can 

help Camellia oleifera adapt to environmental stress and regulate oil accumulation simultaneously (Liu et al., 

2023). Furthermore, the situation of multi-gene co-expression in high-oil Camellia oleifera also indicates that 

epigenetic regulation is likely to play an important role in this process (Wu et al., 2019). 

6 Epigenetic Modifications Associated with Oil Traits 

6.1 Differential DNA methylation regions (DMRs) related to fatty acid biosynthesis genes 

DNA methylation is an important epigenetic mode for regulating gene expression. Fatty acids are the main 

components of oils and fats, and their synthesis process is controlled by related genes. The methylation status of 

these genes will directly affect the accumulation of fats. Studies have found that different types of fatty acids, such 

as polyunsaturated fatty acids and short-chain fatty acids, can affect the methylation levels of these genes, thereby 

altering gene expression (Chung and Kim, 2024; Ediriweera and Sandamalika, 2024). In oil crops, key genes in 

the fatty acid synthesis pathway exhibit Differential DNA methylation regions (DMRs), which are closely related 

to the content and composition of oils. This also provides molecular-level evidence for explaining the differences 

in lipid properties between high-altitude and low-altitude Camellia oleifera. 



 

 

Tree Genetics and Molecular Breeding 2025, Vol.15, No.3, 128-137 

http://genbreedpublisher.com/index.php/tgmb 

 132 

6.2 Expression changes in oil-related genes mediated by epigenetic variation 

In addition to DNA methylation, histone modification can also affect lipid synthesis. Epigenetic modifications can 

control the synthesis and accumulation of fats by regulating the expression of important transcription factors and 

metabolic enzymes. For instance, histone H3 lysine 4 trimethylation (H3K4me3) is associated with some 

regulatory factors of fatty acid synthesis, including WRINKLED1, ABI3 and FUS3, which regulate glycolysis and 

fatty acid synthesis pathways and thereby affect lipid accumulation (Moreno-Pérez et al., 2021). In addition, fatty 

acids themselves can in turn regulate the epigenetic state of genes, thus forming the mutual influence between 

metabolism and epigenetics (Chung and Kim, 2024; Ediriweera and Sandamalika, 2024). 

6.3 Integration of methylome, transcriptome, and lipidome data 

To gain a comprehensive understanding of the relationship between epigenetics and lipid traits, a combined 

multi-omics analysis is highly effective. Combining the data of the methylome, transcriptome and lipidome can 

more systematically identify the key methylation regions, differentially expressed genes and metabolites related to 

lipid accumulation (Moreno-Pérez et al., 2021; Wang and Yamaguchi, 2024). For instance, through the joint 

analysis of the methylome and transcriptome, the relationship between the methylation status of certain fatty acid 

synthesis genes and their expression levels can be directly observed. Lipidome data, on the other hand, can reveal 

the final accumulation of lipids. This integrated analysis method provides a new idea for studying the molecular 

mechanism of oil differences in Camellia oleifera under different altitude conditions. 

7 Techniques for Studying Epigenetics in Woody Oil Crops 

7.1 Bisulfite sequencing and whole-genome methylome profiling 

Bisulfite sequencing (BS-seq for short) is currently one of the most commonly used and highest-resolution 

methods for studying DNA methylation. After treatment with bisulfite, the unmethylated cytosine will transform 

into uracil, while the methylated cytosine will remain unchanged. This method can help us detect the changes at 

every methylation site across the entire genome. Using it to analyze the methylation patterns of oil woody plants 

in different environments (such as high altitude and low altitude) can provide valuable data to study the 

relationship between epigenetic regulation and oil accumulation (Mladenov et al., 2021; Agius et al., 2023; Singh 

et al., 2023). In addition to BS-seq, there are also methods such as MSAP (methylation-sensitive amplification 

polymorphism) that can be used to detect methylation differences between different populations or families 

(Albaladejo et al., 2019). 

7.2 ATAC-seq, ChIP-seq and their limitations in tree species 

ATAC-seq and ChIP-seq are two other commonly used high-throughput technologies. ATAC-seq can quickly 

determine where the chromatin is open. ChIP-seq can be used to locate specific histone modification regions or 

identify the positions where transcription factors bind to DNA. These techniques are widely used in model plants 

and some crops. However, in woody oil crops, experiments and data analysis have become more difficult because 

samples are not easy to obtain, and there are many cell types and complex tissues (Chachar et al., 2022; Xue et al., 

2025). Furthermore, the cell walls of woody plants are very thick, making it difficult to extract cell nuclei and 

perform chromatin immunoprecipitation, which also affects the promotion of these techniques. 

7.3 Emerging single-cell and third-generation epigenomic tools 

In recent years, single-cell omics (such as single-cell transcriptomics and single-cell epigenomics) and 

third-generation sequencing technologies (such as nanopore sequencing and single-molecule real-time sequencing) 

have begun to be used in the epigenetic research of woody plants. Single-cell technology can clearly observe the 

differences among different cells in the same tissue and is helpful for understanding how complex traits such as 

lipid accumulation are regulated at the cellular level (Figure 2) (Liang et al., 2023; Xue et al., 2025). The 

third-generation sequencing technology can directly read the methylation information of long DNA fragments, 

making up for the drawback that the second-generation sequencing can only view short fragments. This provides a 

new tool for studying the epigenetic mechanisms in the complex genomes of woody plants (Yang et al., 2022). 

Although these technologies are not yet mature, their application prospects in woody oil crops like Camellia 

oleifera are worth looking forward to. 
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Figure 2 Cell types of roots, stems, leaves, and shoot apexes. The dotted lines indicate the absence of reported studies in woody 

plants (Adopted from Liang et al., 2023) 

8 Case Study: Comparative Epigenomic Analysis of High- vs. Low-Altitude Camellia oleifera 

8.1 Field sampling and phenotypic description of populations 

The research team selected some natural populations of Camellia oleifera from both high-altitude and low-altitude 

areas, systematically collected seed samples, and recorded phenotypic data such as the growth status of the plants, 

fruit size, and seed oil content. It was found that Camellia oleifera under different ecological environments 

showed significant differences in fruit development, oil accumulation and seed maturation. Camellia oleifera 

populations in high-altitude areas generally have higher oil content and more ideal fatty acid composition (Yang et 

al., 2024; Kong et al., 2025). 

8.2 Key findings on methylation patterns and gene expression differences 

Through the analysis of whole-genome transcriptome and other multi-omics data, it was found that there were a 

large number of genes with significant expression differences in the early, middle and late stages of seed 

development in both high-oil and low-oil varieties. These genes were involved in multiple directions such as fatty 

acid synthesis, lipid accumulation and hormone signaling pathways (Wu et al., 2019; Yang et al., 2024). Among 

the varieties with high oil content, upstream genes such as HAD, EAR and KASI are continuously highly expressed, 

providing sufficient precursors for oleic acid synthesis. The expression level of the SAD gene is also relatively 

high, which is conducive to the accumulation of oleic acid. The expression of downstream genes such as FAD2 

and FAD3 is relatively low, reducing the transformation and consumption of oleic acid (Wu et al., 2019; Yang et 

al., 2024). In addition, some transcription factors such as MADS-box and bHLH also show specific expression 

patterns in lipid synthesis regulation. 
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8.3 Epigenetic signatures linked to superior oil accumulation in highland trees 

The Camellia oleifera population in high-altitude areas also exhibits epigenetic characteristics associated with 

high oil content accumulation. Joint multi-omics analysis revealed that transcription factors such as WRI1, MYB, 

and ZIP could regulate the expression of key lipid synthesis genes, and these expression activities were also 

closely related to certain specific DNA methylation modifications and transcriptional variations (Gong et al., 2020; 

Ye et al., 2021). Furthermore, through QTL mapping and association analysis, researchers also found that some 

specific SNP loci on genes such as SAD and FAD2 were significantly associated with the high oil trait, and these 

loci could be used as markers in molecular breeding (Lin et al., 2019; Lin et al., 2024). That is to say, these 

epigenetic and gene-level changes work together to create the excellent oil accumulation capacity of high-altitude 

Camellia oleifera. 

9 Applications and Breeding Implications 

9.1 Epigenetic markers for oil yield trait selection 

In recent years, genomic and transcriptomic studies have identified many key genes related to lipid accumulation, 

such as SAD, FAD2 and WRI1, etc. (Wu et al., 2019; Gong et al., 2020; Yang et al., 2024). Through genome-wide 

association study (GWAS) and QTL mapping, researchers identified some SNP and InDel variations closely 

related to oil content and fatty acid composition. These variations can be used as molecular markers for screening 

Camellia oleifera materials with high oil content and high-quality fatty acids (Lin et al., 2019; Lin et al., 2024). 

Furthermore, transcriptional variations and alternative splicing also provide new epigenetic marker resources 

(Gong et al., 2020). The application of these markers can improve the efficiency of molecular marker-assisted 

selection (MAS) and cultivate Camellia oleifera varieties with high oil yield more precisely. 

9.2 Integration of epigenetics into molecular breeding programs 

Multiomics studies such as transcriptomics, proteomics and metabolomics have shown that the process of lipid 

accumulation involves the joint regulation of multiple genes (Wu et al., 2019; Ye et al., 2021; Yang et al., 2024). If 

epigenetic information such as DNA methylation, histone modification, and non-coding RNA is also incorporated, 

a more comprehensive understanding of the genetic mechanism of lipid accumulation can be achieved (Gong et al., 

2020). By integrating the QTL mapping results, candidate genes and epigenetic regulatory networks, truly 

important regulatory factors can be screened out. This is very helpful for promoting gene editing and precision 

breeding in Camellia oleifera, and can also accelerate the breeding speed of superior varieties (Ye et al., 2023; Lin 

et al., 2024). 

9.3 Potential for environment-specific oil crop improvement 

Different ecological environments such as high altitude and low altitude have significant effects on lipid 

accumulation and the expression of related genes (Wu et al., 2019; Ye et al., 2021; Yang et al., 2024). Epigenetic 

variation is an important way for plants to adapt to the environment, and it can provide theoretical support for 

breeding Camellia oleifera varieties adapted to specific environments (Liu et al., 2023; Ye et al., 2023). If the 

epigenetic markers and regulatory genes related to environmental response can be identified, there is hope to 

breed new types of Camellia oleifera that are adapted to different ecological regions and have stronger oil 

accumulation capacity, and achieve targeted improvement and regionalized efficient cultivation of Camellia 

oleifera. 

10 Concluding Remarks 

Epigenetic variations such as DNA methylation and histone modification can regulate gene expression, thereby 

influencing the external traits of plants and their ability to adapt to the environment. In Camellia oleifera, the 

expression of genes related to oil accumulation and lipid metabolism is closely related, and the expression of these 

genes is affected by environmental factors, such as altitude and climate. Epigenetic mechanisms provide a 

possible molecular basis for Camellia oleifera to regulate lipid synthesis in different altitude environments, and 

also help explain the reasons for the differences in lipid content and fatty acid composition. 

Although epigenetic regulation has great potential in crop improvement, its practical application in woody crops 

such as Camellia oleifera still faces many difficulties. For instance, it remains uncertain whether epigenetic 
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modifications can be stably inherited, and the interaction between the environment and the genome is also very 

complex. Currently, there is a lack of a unified research method. Moreover, under field conditions, it is also 

difficult to assess whether these apparent effects are stable. To transform the research achievements in the 

laboratory into practical breeding applications, it is also necessary to address the issues of stability and 

controllability across generations and in different environments. 

Future research can focus on developing more efficient and standardized detection and editing technologies to 

precisely regulate the epigenetic status of genes related to lipid synthesis. Through epigenomic editing technology, 

it is possible to breed new varieties of Camellia oleifera that are more adaptable to climate change and 

“climate-smart”, which can not only increase yields but also improve the quality of oils. Further promoting the 

application of epigenetic markers in Camellia oleifera breeding can also provide new solutions for addressing 

global climate change and ensuring oil supply. 
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