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Abstract This study explores good methods to accelerate the reproduction of soapberry seedlings, if they can be made more 

resistant to various adverse environments. In order to make the seedlings survive easily, grow roots and maintain their original 

excellent characteristics, efficient propagation methods that can be used both in the laboratory and outdoors were studied. How to 

treat the seeds before sowing was investigated, which can make the seeds germinate better and the seedlings grow stronger. This is 

very important for artificial planting forests. This study also analyzed the ecological and economic value of the acacia tree, as well as 

the difficulties encountered during the cultivation process, and its role in protecting biodiversity and promoting sustainable 

agriculture. This research aims to enable better cultivation and utilization of acacia trees, which not only helps protect the ecological 

environment but also plays a role in industry. 

Keywords Sapindus; Fast propagation; Genetic integrity; Abiotic stress; Biotic stress 

1 Introduction 

Seedless trees, often called “soap seeds” by people, are a type of plant that includes both tall trees and short shrubs. 

They are of great value both in medicine and for making money. The two plants, the three-angled cypress and the 

wood-angled cypress, are frequently used in traditional medicine passed down from our ancestors and also have 

great potential in pharmaceutical factories. People value these plants because the fruits they bear contain a lot of 

saponins, which can be used to make natural cleansers and various things beneficial to the body (Singh et al., 2010; 

Asthana et al., 2011). Nowadays, many factories need these plants. Therefore, it has become particularly 

important to work out good propagation methods to ensure that the plant resources are always sufficient and to 

protect them well. 

The method of rapidly propagating plants is crucial for growing crops and trees, so as to meet the increasing 

demand for plants and grow large areas of forests more quickly. Methods such as rapid propagation and cutting 

propagation can grow many plants that meet the requirements at once, and also ensure that their varieties are pure 

and they all look similar (Yang, 2010; Asthana et al., 2011). For instance, the method of indoor reproduction 

enables plants to grow rapidly in a suitable environment, which is particularly important for disease-treating plants 

like acacia (Singh et al., 2010). Moreover, adjusting the reproductive conditions properly can make plants grow 

roots more easily and live better, which is crucial for successfully planting forests (Yang, 2010; Haider et al., 

2016). 

This study will explore methods to make the young seedlings of the soapberry grow faster and be more resistant to 

diseases. This requires researching good methods for reproduction both indoors and outdoors, making it easy for 

seedlings to survive, grow roots, and retain their original good genes. This transaction study will also analyze how 

to handle seeds before sowing to make them germinate more easily and the seedlings grow stronger, so that the 

forest can be better planted. This research aims to ensure that seedless trees can be well cultivated and utilized all 

the time, which can not only protect them well but also provide raw materials for factories. 
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2 Species of Acacia Plants and Their Ecological and Economic Functions 

2.1 Introduction to plant species of the genus Acacia 

Seedless trees, also known as soaps, are a type of deciduous tree of varying heights and belong to the seedless 

family. This type of plant has its own characteristics, such as having special leaves and flowers, and also bearing 

round and plump fruits. These fruits contain saponins that can act as natural cleaners (Gao et al., 2023). There are 

several members in this family. They look quite different and can adapt well in different environments (Liu et al., 

2021c; Gao et al., 2023). Take the seedless tree for example. It is very common in the south of our country. 

Because there are many saponins in its fruit, it is particularly valuable (Figure 1) (Sun et al., 2018; Zhao et al., 

2019). 

 

Figure 1 Phenological growth stages of S. mukorossi according to the BBCH scale (Adopted from Zhao et al., 2019) 
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Different seedless trees prefer different growing environments and are distributed in different places. Some can 

grow at high altitudes, while others require specific light conditions to grow well (Sun et al., 2018; Liu et al., 

2021c). These different adaptability abilities indicate that the plants of this family are diverse, which also enables 

them to survive and function in different places. 

2.2 Ecological and economic significance 

Plants of the genus Acacia are particularly important both ecologically and economically. From an ecological 

perspective, they can grow well in many environments, and the saponins in their leaves can also drive away pests. 

Therefore, people will use them to replant trees for greening and restore the land (Liu et al., 2022; Souza et al., 

2023). Economically, soap pods are of great use. They can be used to make traditional medicine, soap, and as raw 

materials for the production of biodiesel and other chemical products (Liu et al., 2021a; Liu et al., 2021b; Liu et 

al., 2022). Especially the fruits of seedless trees are often used to extract saponins. Saponins are not only an 

important component of natural cleaners, but also can be used in pharmaceutical factories (Zhao et al., 2019; Liu 

et al., 2021b). 

In addition to making money directly, seedless trees are also helpful for environmental protection. They can make 

the soil more solid and provide a place for many small insects to live, which is very beneficial for protecting 

biodiversity (Souza et al., 2023). Because of its many uses, the seedless tree is crucial in both local economic 

development and ecological protection efforts. 

2.3 Challenges faced in cultivation and propagation 

Although seedless trees have so many benefits, it is not easy to plant them and have them reproduce. A major 

problem is that because there are no varieties that are particularly capable of bearing fruit and have stable yields, 

the harvest varies each year, affecting the income of seedless trees (Liu et al., 2021a). Moreover, with the current 

climate change, their growth environment has also been damaged, resulting in a decreasing number of seedless 

tree varieties. Therefore, it is necessary to find ways to protect the superior variety resources of these plants (Liu 

et al., 2021b). 

Another problem is that different subtrees have difficulty adapting to the changing environment. For instance, due 

to climate change, some places may no longer be suitable for growing seedless trees in the future (Liu et al., 

2021b; Liu et al., 2021c). Come up with new management methods and select varieties that can withstand 

environmental changes. Nowadays, people are striving to find and cultivate better varieties to solve these 

problems and make seedless trees grow better and have higher yields (Liu et al., 2021a; Liu et al., 2022) 

3 Research Status of Propagation Methods for Soapberry Seedlings 

3.1 Traditional communication technologies 

In the past, the common methods for growing soapberry seedlings included sowing, cutting and grafting. Sowing 

is the most common. To make the seeds germinate better, people will do some treatment on the seeds before 

sowing. For example, soaking the seeds in hot water for a short while can make the seeds germinate more easily in 

the nursery and the seedlings can grow better (Haider et al., 2016). Also, soaking seeds in cold water or treating 

them with chemical agents can also make the seeds germinate earlier and grow stronger (Mundhe and Shamet, 

2011; Swaminathan and Revathy, 2013). 

Cutting propagation is to cultivate new plants using the branches or stems of plants. By adjusting different 

cultivation conditions and treatment methods, people have increased the success rate of root formation by cuttings. 

For instance, after treating the 15-centimeter-long branch tips with rooting powder, almost over 92% of them 

could grow roots (Yang, 2010). The advantage of this method is that the success rate is relatively high, and the 

newly grown plants look the same as the original ones. 

3.2 Limitations of traditional methods 

Although these old methods are used a lot, they also have quite a few disadvantages. Due to the varying quality of 

seeds and environmental changes, seedlings grown by sowing grow slowly and are prone to death. Even if the 
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seeds were treated in advance, the germination and subsequent growth conditions were unstable, which caused 

trouble for large-scale planting (Swaminathan and Revathy, 2013; Haider et al., 2016). Moreover, it takes a long 

time for the seedlings to be transplanted from being planted, which is not very suitable for large-scale commercial 

cultivation. 

Although cuttings and grafting are sometimes quite effective, they also have their problems. They have relatively 

high requirements for their growing environment. If not well cared for, it will be very difficult for new seedlings 

to survive. Whether these methods can succeed largely depends on whether the growers have good skills and the 

quality of the plant materials used for propagation. Therefore, they are not very suitable for large-scale planting 

(Yang, 2010; Mundhe and Shamet, 2011). 

3.3 Progress in communication methods 

Recently, people have developed some new breeding techniques, such as artificial breeding, rapid breeding and 

cloning breeding, precisely to address the shortcomings of the old methods. For instance, artificial cultivation can 

quickly grow soapberry seedlings in a well-controlled environment, ensuring that the new seedlings grow exactly 

the same as the original ones and have a high survival rate. Research has found that cultivating a part of the plant 

in an artificial cultivation environment can make the new buds grow fast and in large quantities, and the final 

transplanting can also survive (Figure 2) (Asthana et al., 2011; Srinivas et al., 2014). 

 

Figure 2 Micropropagation of Sapindus trifoliatus L. using seedling node explants (Adopted from Asthana et al., 2011) 

Image caption: a Seedling node showing bud breaking on MS medium containing 1.0 mg l-1 BAP after 12 days of culture. b Multiple 

shoot formation from seedling node on MS medium containing 1.0 mg l-1 BAP after four weeks of incubation.c Multiple shoot 

induction on mother explant after three successive transfers on MS medium containing 1.0 mg l-1 BAP. d Multiple shoot formation 

from nodal segment excised from in vitro raised shoots on MS medium containing 1.0 mg l-1 BAP after third subculture. e Rooting 

of microshoot which was cultured on MS medium containing 1.0 mg l-1 IBA for 24 h and then transferred to the same medium 

without PGR. f Plantlet acclimatized and established in earthen pot containing garden soil. g Plant growing in field condition after 6 

months of transplantation (Adopted from Asthana et al., 2011) 

Rapid cultivation is a type of artificial cultivation that can produce many plants that look the same and are free 

from diseases and pests at once. This method uses special agents to help the stems of plants grow and take root, so 

that the survival rate is very high when transplanting (Singh et al., 2010). Cloning and breeding is to make the 

newly grown plants exactly the same as the original ones. The plants grown in this way all have the same good 

qualities, which is very helpful for large-scale commercial cultivation (Asthana et al., 2011; Srinivas et al., 2014). 
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4 Optimization of Rapid Dissemination Technology 

4.1 Key Factors affecting rapid spread 

The quality of the nutrient soil and environment used for seedling cultivation has a significant impact on the rapid 

reproduction of young soapberry seedlings. In the commonly used MS nutrient soil, adding growth-promoting 

agents such as 6-benzylaminopine can make seedlings grow more easily. For instance, when four-sided saponin 

seedlings were placed in the nutrient soil treated with pesticides, approximately 97.22% could regrow well 

(Asthana et al., 2011). In addition, environmental conditions such as temperature and humidity are also very 

important. When the seedlings cultivated by this method are transplanted into the soil, 90% can survive (Asthana 

et al., 2011). 

Treating seeds before sowing will also greatly affect seed germination and seedling growth. Studies have found 

that soaking seeds in hot water for 10 seconds is better than other treatment methods. The seeds germinate more 

easily and the seedlings are more likely to survive after being planted in the field (Haider et al., 2016). This 

indicates that choosing the right nutrient soil and properly handling seeds are the keys to improving the 

reproductive effect. 

4.2 Techniques for promoting growth and improving the quality of seedlings 

People use methods such as rapid cultivation and cutting propagation to make the young soapberry seedlings grow 

faster and of better quality. When using the rapid cultivation method, select the appropriate part of the seedlings, 

first place them in the liquid nutrient soil with indole-3-butyric acid added, and then transfer them to the solid 

nutrient soil. In this way, the seedlings can grow many and good roots (Asthana et al., 2011). In this way, the new 

seedlings grow the same as the original ones and have a well-developed root system. 

Cutting propagation has found the best conditions for the branches to take root through many experiments. More 

than 92.3% of the tips of soapberry branches treated with rooting powder could grow roots (Yang, 2010). These 

methods can not only make the seedlings grow faster, but also make them stronger and have a higher survival rate. 

4.3 Biotechnology innovation 

New biotechnologies such as altering plant genes and using growth agents are crucial for optimizing the 

reproduction of soap pods. When artificially cultivating seedlings, the use of growth agents such as 

6-benzylaminopine and indole-3-butyric acid can make the stems and roots of seedlings grow better (Asthana et 

al., 2011; Ji, 2013). These chemicals can help seedlings grow new tissues and sprout new buds, which is the key to 

the success of artificial cultivation (Zhou et al., 2012). 

Although there are not many studies on soap pods using genetic modification technology at present, it may enable 

soap pods to reproduce faster and be more resistant to diseases in the future. It was found through detection that 

the seedlings propagated by the rapid cultivation method have the same genes as the original seedlings and can 

retain the original good characteristics (Asthana et al., 2011). 

4.4 Successful cases and case studies on optimizing communication technologies 

Many research examples have proved that the optimized propagation method is very effective in the cultivation of 

soap pods. For instance, the rapid cultivation method of the three-leaf soapberry can not only enable more new 

buds to grow and the roots to grow well, but also ensure that the new seedlings are the same as the original ones, 

suitable for large-scale planting (Asthana et al., 2011). It can be used in pharmaceuticals and also for further 

research. 

There is another successful example. Soaking the acacia seeds in hot water increases the germination rate of the 

seeds, and the seedlings grow well. Eventually, they can all take root steadily in the ground (Haider et al., 2016). 

These examples illustrate that the optimized propagation method is very useful and can provide good ideas for 

future research and large-scale planting. 
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5 Resistance of Soapberry Seedlings to Abiotic Stress 

5.1 Types of abiotic stress 

Like many other plants, young soapberry seedlings also encounter various external environments that are 

unfavorable for their growth, such as drought and water shortage, excessive soil salinity, and fluctuating 

temperatures. During drought, there is insufficient water, and water is particularly important for the growth 

processes such as photosynthesis and nutrient transportation of seedlings. Water shortage will affect the growth 

and even survival of seedlings (Jisha and Puthur, 2015). Too much salt in the soil makes it difficult for seedlings 

to absorb water and nutrients and can also cause poisoning. This is salt stress (Singh and Kumar, 2021). Excessive 

temperature changes, whether extremely hot or cold, can interfere with the normal operation and internal activities 

of seedlings’ cells, leading to poor growth of the seedlings (Qamar et al., 2022). 

These unfavorable external environments can harm the growth process of young soapberry seedlings. For instance, 

drought and high soil salinity can cause oxidative damage to seedlings, just like having ‘bad things” in the body, 

which can destroy the fat, protein and genetic material in the cells (Jisha and Puthur, 2015; Singh and Kumar, 

2021). Large fluctuations in temperature can also be unbearable for seedlings, affecting the stability and normal 

functions of cells (Qamar et al., 2022). 

5.2 Resistance mechanisms of Quercus plants 

The young soapberry seedlings gradually developed some ways to cope with adverse environments. One of the 

important methods is to accumulate substances that can regulate the state of cells, such as proline and betaine. 

These substances can enable cells to maintain a normal state in adverse environments and protect the cell structure 

(Jisha and Puthur, 2015). In addition, seedlings will also activate their own “defense forces”. Substances such as 

superoxide dismutase and catalase can eliminate the “bad things” in cells and reduce damage (Singh and Kumar, 

2021). 

Another key approach is to alter one’s own growth process, such as enhancing the efficiency of photosynthesis 

and making more rational use of water, so that it can grow even in times of water shortage (Jisha and Puthur, 

2015). When encountering a bad environment, certain genes in seedlings will “activate” and produce related 

proteins to counteract these stresses (Singh and Kumar, 2021). 

5.3 Methods for enhancing abiotic resilience 

To make the young soapberry seedlings more resistant to adverse external environments, the following methods 

can be used. Selecting those seedlings that are naturally highly resilient and then cultivating their offspring can 

gradually lead to the development of more stress-resistant varieties. Select individuals with good tolerance, and 

the entire population can become stronger (Puentes et al., 2018). Finding plants with strong stress resistance and 

using them for propagation can fundamentally enhance the stress tolerance (Singh and Kumar, 2021). 

Another approach is to “assist” at the seed stage by treating the seeds with substances that can promote growth or 

protect cells, enabling the seedlings to better cope with harsh environments. For instance, treating seeds with β 

-amn-butyric acid can make seedlings more drought-tolerant and salt-tolerant because it can enhance the 

physiological and internal responses of seedlings (Jisha and Puthur, 2015; Qamar et al., 2022). 

5.4 The influence of optimized propagation on stress resilience 

The improved propagation methods, such as rapid cultivation and cutting propagation, have a significant impact 

on the stress resistance of soapberry seedlings. Rapid cultivation can quickly produce seedlings with the same 

genes and no diseases, which is crucial for maintaining the excellent characteristics of seedlings and enhancing 

their stress resistance (Asthana et al., 2011). When propagating, using specific growth agents can enable the root 

systems of seedlings to grow better, adapt to the environment more quickly and become stronger (Yang, 2010). 

Moreover, a good propagation method can also pass on the characteristic of stress resistance to more seedlings. By 

selecting individuals with strong stress resistance for reproduction, varieties that are more adaptable to the 

environment can be cultivated. In this way, saponin seedlings are more likely to survive and grow in adverse 

environments, which is also conducive to the long-term cultivation of this plant with high economic value (Yang, 

2010; Asthana et al., 2011). 
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6 Resistance of Soapberry Seedlings to Biological Stress 

6.1 Common diseases and pests affecting Pinus plants 

Like many crops grown in gardens, young soapberry seedlings are vulnerable to various pests and diseases, such 

as fungi, bacteria, viruses, and nematodes. These harmful substances can seriously affect the growth and 

development of seedlings, making them grow poorly, have low yields, and also limit the places where they can 

grow (Xu et al., 2022). If acacia is always planted in the same plot of land, the diseases in the soil will become 

more serious, greatly affecting the yield and quality of acacia (Xu et al., 2022). 

Especially root-knot nematodes and some fungi pose a great threat to young soapberry seedlings. They can make 

the seedlings listless and even cause a large number of deaths. Therefore, some useful methods have to be thought 

of to reduce the harm they cause (Xu et al., 2022; Wu and Zhang, 2024). 

6.2 Biological resistance mechanism 

The young soapberry seedlings themselves have some ways to resist pests and diseases. One of them can produce 

some substances, which can drive away leaf-eating insects and also inhibit the growth of bacteria (Puentes et al., 

2018). In addition, the genes of the seedlings themselves are also crucial. Just like different seedlings have 

different resistance abilities when facing insect bites, this is the role of genes (Puentes et al., 2018). 

Cultivating soapberry seedlings with special seedling raising methods can make them more resistant to pests. 

Compared with the seedlings cultivated by ordinary methods, the seedlings cultivated by this method are attacked 

by pests less frequently and suffer less damage, indicating that this seedling cultivation method can enable the 

seedlings to activate the “defense mechanism” and enhance their ability to resist pests and diseases (Puentes et al., 

2018). 

6.3 Strategies for enhancing resistance to pests and diseases 

To make the young soapberry seedlings more resistant to pests and diseases, you can try these methods. By means 

of biological control, such as introducing beneficial microorganisms or releasing some animals that specifically 

feed on pests, the number of pests can be controlled and the occurrence of diseases can be reduced without using 

pesticides (Xu et al., 2022). There are also comprehensive control methods, which combine improving planting 

conditions, biological control and the use of pesticides when necessary, and can comprehensively solve the 

problems of pests and diseases (Xu et al., 2022). 

It is also a good approach to cultivate soapberry varieties that are resistant to pests and diseases through genetic 

modification and breeding. Identifying the genes for disease and pest resistance and then transferring them to 

newly cultivated varieties can make the young soapberry seedlings inherently more resistant to diseases and pests 

(Xu et al., 2022). If these methods are combined with modern biotechnology, the soapberry pods can better resist 

pests and diseases. 

7 Current Challenges and Gaps in Research 

7.1 Issues in scaling up fast propagation techniques for large-scale cultivation 

One major challenge in promoting the rapid propagation technology of soapberry seedlings on a large scale is to 

adjust the indoor cultivation environment so that a large number of seedlings can be raised quickly and well, and 

each one is similar. Although there are already rapid cultivation methods, such as the technology for cultivating 

trilingual acacia, these methods require precise control of the dosage of growth-promoting agents and 

environmental conditions, and it is difficult to maintain stability all the time during large-scale cultivation 

(Asthana et al., 2011). During the cultivation process, growth agents of specific concentrations are used and the 

cultivated seedling parts need to be frequently transferred. All these make large-scale promotion difficult (Asthana 

et al., 2011). 

Besides, not many of the seedlings that have been cultivated indoors can survive after being transplanted into the 

soil. Although the survival rate is very high when cultivated indoors, for instance, the three-leaf soapberry can 

reach 90%, when grown outdoors, due to factors such as soil quality and weather changes, the survival rate will 
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drop significantly (Asthana et al., 2011). This indicates that in-depth research is still needed on how to enable 

seedlings to better adapt to outdoor environments and develop a more robust cultivation system that can withstand 

natural changes. 

7.2 Understand the limitations of the genetic mechanism of resistance 

We still do not have a sufficient understanding of the genetic principles behind the stress resistance of acacia 

plants. Although through technical testing, it can be confirmed that the seedlings cultivated indoors have the same 

genes as the original plants, this cannot tell us exactly which genes give the plants the ability to resist stress 

(Asthana et al., 2011). Understanding these genes is particularly important for cultivating more resilient saponin 

seedling varieties. 

Moreover, most of the current research focuses on how plants reproduce and how genes remain stable, without 

much study on the genetic roots of plants’ resistance to pests, diseases and harsh environments.Don't understand 

these, it is very difficult for us to cultivate improved varieties that can grow well in various environments. Future 

research should aim to identify and study the genes that enable plants to withstand adverse conditions, so that 

young soapberry seedlings can grow better in different environments (Zhao, 2024). 

7.3 Challenges in field application and adaptation to different ecological environments 

When planting the cultivated young soapberry seedlings into the field, many problems will be encountered, 

especially how to make them adapt to different natural environments. Seedlings that are successfully cultivated 

indoors may not survive well when planted outdoors. For instance, if Sapindus mugum seedlings are transplanted 

into flowerpots, even if the soil in the flowerpots is treated, the survival rate is not high (Singh et al., 2010). This 

indicates that the cultivation methods need to be improved to enable the seedlings to make a better transition from 

indoors to outdoors. 

The researchers are not quite clear about what acacia seedlings need in different environments and how they will 

react to stress, it is very difficult for them to adapt to different environments. Although some cultivation methods 

have been optimized for specific situations, such as cultivating with the tips of 15-centimeter-long Sapindus 

mugwort branches, these methods may not be applicable in other environments (Yang, 2010). The next research 

aims to develop flexible cultivation techniques and figure out what kind of environment different acacia tree 

species prefer, so that they can grow well in the fields and achieve large-scale planting. 

8 Future Directions 

Advanced genetic modification technologies, such as CRISPR, can significantly enhance the disease resistance 

and reproductive capacity of young soapberry seedlings. These technologies can “operate on” the genes of the 

soapberry, making them more resistant to diseases and enabling them to grow better in different environments. 

Take the three-leaf soap pod for example. Its own genes are relatively stable, which lays a good foundation for 

future research on genetic modification. With the help of advanced genetic modification technology, can identify 

and modify the genes that affect the tolerance and growth rate of the soapberry. In this way, perhaps we can 

cultivate stronger and more adaptable soapberry varieties. 

Precise techniques for growing crops and environmental monitoring methods are particularly crucial for 

optimizing the propagation of soapberry seedlings. These techniques can accurately control soil moisture, the 

amount of nutrients and the temperature level, which are very important for the successful reproduction of soap 

pods. Previously, when specific research methods were used to test the propagation of soap pods by cuttings, it 

was found that adjusting the environmental conditions could make soap pods take root more easily and survive 

better. If the tools for precisely growing crops are put to use, the growers can reproduce the soapberry pods more 

efficiently, make the seedlings grow healthier and have a higher yield. 

The collaboration among university research institutes, enterprises and farmers is indispensable for the sustainable 

cultivation of soap pods. When schools and research institutes conduct research, they can discover new knowledge 

and come up with new technologies. For instance, the methods for cultivating soapberries indoors that have been 
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developed can all be applied to enterprise production and agricultural planting. Enterprises can turn these 

technologies into products and expand the production scale. Meanwhile, farmers can, based on their actual 

planting experience, put forward improvement suggestions to make these technologies more in line with actual 

needs. When everyone works together, sustainable planting methods can be found, benefiting all parties. 

9 Concluding Remarks 

It’s gained a lot in the research on how to make the soapberry seedlings reproduce faster. A good way to cultivate 

the three-leaf soapberry indoors has been found. By adding the agent BAP to the commonly used MS nutrient soil 

and using the 4-week-old seedling part for cultivation, almost 97.22% of them can regrow well. After further 

treatment with IBA agent, 91.67% of them could grow roots smoothly. Similarly, through the cutting propagation 

experiment, it was found that by applying ABT rooting powder to the tips of 15-centimeter-long Sapindus 

mugwort branches, 92.3% of the branches could grow roots, thus finding the most suitable propagation conditions 

for it. These methods not only accelerate the reproduction rate but also ensure that the newly grown soapberry 

seedlings are as good as the original varieties. After testing, it was found that the seedlings obtained by the rapid 

cultivation method have no genetic changes. 

To fully leverage the ecological and economic benefits of acacia trees, it is necessary to constantly study how to 

grow them well. The reliable propagation methods have developed, can ensure that the acacia tree keeps 

producing. After all, the acacia tree can be used not only as medicine but also for other purposes, which is of great 

value. If continue to improve these planting techniques, the acacia tree will be able to play a greater role in 

pharmaceuticals and environmental improvement, which is helpful for protecting biodiversity and developing the 

economy. 

The acacia tree, as it can be used as medicine and is beneficial to the ecology, is sure to become an important 

sustainable resource in the future. Nowadays, with the advancement of propagation technology, it will be possible 

to plant soapberry trees on a large scale in the future. This will not only provide raw materials for pharmaceutical 

factories but also contribute to ecological protection. As research deepens, the role that acacia trees can play in 

sustainable agriculture and environmental protection will become increasingly significant, providing useful 

resources for achieving the global sustainable Development goals. 

Acknowledgments 

We would like to thank Dr. Jian’s continuous support throughout the development of this study. 

Conflict of Interest Disclosure 

The authors affirm that this research was conducted without any commercial or financial relationships that could be construed as a 

potential conflict of interest. 

References 

Asthana P., Jaiswal V., and Jaiswal U., 2011, Micropropagation of Sapindus trifoliatus L. and assessment of genetic fidelity of micropropagated plants using 

RAPD analysis, Acta Physiologiae Plantarum, 33: 1821-1829. 

https://doi.org/10.1007/s11738-011-0721-0 

Gao Y., Zhao G., Xu Y., Hao Y., Zhao T., Jia L., and Chen Z., 2023, Karyotype analysis and genome size estimation of Sapindus mukorossi Gaertn. an 

economical important tree species in China, Botany Letters, 171: 116-124. 

https://doi.org/10.1080/23818107.2023.2244179 

Haider M., Alam M., and Shutrodhar A., 2016, Effect of pre-sowing treatment on seed germination and seedlings growth of Sapindus mukorossi Gaertn. -an 

important medicinal plants in Bangladesh, Journal of Bioscience and Agriculture Research, 6(2): 570-577. 

Ji C., 2013, Research on fast in vitro propagation and regeneration technology of Sapium sebiferum, Journal of Southwest Forestry University, 33(6): 99-102. 

Jisha K., and Puthur J., 2015, Seed priming with BABA (β-amino butyric acid): a cost-effective method of abiotic stress tolerance in Vigna radiata (L.) Wilczek, 

Protoplasma, 253: 277-289. 

https://doi.org/10.1007/s00709-015-0804-7 

Liu J., Gao S., Xu Y., Wang M., Ngiam J., Wen N., Yi J., Weng X., Jia L., and Salojärvi J., 2022, Genetic diversity analysis of Sapindus in China and extraction 

of a core germplasm collection using EST-SSR markers, Frontiers in Plant Science, 13: 857993. 

https://doi.org/10.3389/fpls.2022.857993 

 

https://doi.org/10.1007/s11738-011-0721-0
https://doi.org/10.1080/23818107.2023.2244179
https://doi.org/10.1007/s00709-015-0804-7
https://doi.org/10.3389/fpls.2022.857993


 

 

Tree Genetics and Molecular Breeding 2025, Vol.15, No.2, 44-53 

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

 53 

Liu J., Liu S., Xu Y., Sun C., Chen Z., Wang X., Wang L., Gao S., Zhao G., He Q., Weng X., and Jia L., 2021a, Screening of Sapindus germplasm resources in 

China based on agro-morphological traits, Journal of Forestry Research, 33: 203-216. 

https://doi.org/10.1007/S11676-021-01350-8 

Liu J., Wang L., Sun C., Xi B., Li D., Chen Z., He Q., Weng X., and Jia L., 2021b, Global distribution of soapberries (Sapindus L.) habitats under current and 

future climate scenarios, Scientific Reports, 11: 19740. 

https://doi.org/10.1038/s41598-021-98389-8 

Liu J., Xu Y., Sun C., Wang X., Zheng Y., Shi S., Chen Z., He Q., Weng X., and Jia L., 2021c, Distinct ecological adaptations and habitat responses to future 

climate change in three east and southeast Asian Sapindus species, Forest Ecology and Management, 507: 119982. 

https://doi.org/10.1016/j.foreco.2021.119982 

Mundhe A., and Shamet G., 2011, Propagation of soapnut ( Sapindus mukorossi ) by cutiings and seeds, Indian Forester, 137(8): 1015-1019. 

Puentes A., Högberg K., Björklund N., and Nordlander G., 2018, Novel avenues for plant protection: plant propagation by somatic embryogenesis enhances 

resistance to insect feeding, Frontiers in Plant Science, 9: 1553. 

https://doi.org/10.3389/fpls.2018.01553 

Qamar R., Khan S., Safdar M., Rehman A., Javeed H., Nadeem M., Al-Yahyai R., and Alkahtani J., 2022, Seed priming with growth regulators modulates 

production, physiology and antioxidant defense of Indian squash (Praecitrullus fistulosus) under semi-arid conditions, PLoS One, 17(9): e0274231. 

https://doi.org/10.1371/journal.pone.0274231 

Singh D., and Kumar A., 2021, Multivariate screening approach indicated adaptive tolerance to salt stress in the seedlings of an agroforestry tree, Eucalyptus 

tereticornis Sm., Plant Cell, Tissue and Organ Culture, 145: 545-560. 

https://doi.org/10.1007/s11240-021-02025-2 

Singh N., Kaur A., and Yadav K., 2010, A reliable in vitro protocol for rapid mass propagation of Sapindus mukorossi Gaertn., Nat. Sci., 8(10): 41-47. 

Souza R., Leite G., Soares M., Teixeira D., Silva J., Sampaio R., Guanãbens R., Santos M., Júnior F., Silva R., and Zanuncio J., 2023, Spatial distribution, 

ecological indices and interactions of arthropods on Sapindus saponaria (Sapindaceae) plants, Brazilian Journal of Biology, 83: e265435. 

Srinivas D., and Reddy K., 2014, Micropropagation of leaf explants of Sapindus emarginatus vahl., BIOINFOLET-A Quarterly Journal of Life Sciences, 11(4b): 

1190-1194. 

Srinivas D., Venkateshwarlu M., Thirupathi M., Rajender A., and Reddy K., 2014, Micropragation of axillary shoot buds in Sapindus emarginatus Vahl., 

International Journal of Multidisciplinary and Current Research, 2: 313-316. 

Sun C., Wang L., Liu J., Zhao G., Gao S., Xi B., Duan J., Weng X., and Jia L., 2018, Genetic structure and biogeographic divergence among Sapindus species: 

an inter-simple sequence repeat-based study of germplasms in China, Industrial Crops and Products, 118: 1-10. 

https://doi.org/10.1016/j.indcrop.2018.03.029 

Sun E., Xiao Z., and Tan Y., 2023, A fast path planning method of seedling tray replanting based on improved particle swarm optimization, Agronomy, 13(3): 

853. 

https://doi.org/10.3390/agronomy13030853 

Swaminathan C., and Revathy R., 2013, Improving seed germination in Sapindus emarginatus vahl., Pinnacle Agricultural Research & Management, 2013: 

parm-101. 

Wu J.Y., and Zhang T.Z., 2024, Next-generation sequencing technologies: a game changer in cotton genomics, Cotton Genomics and Genetics, 15(2): 112-126. 

Xu J., Zhang N., Wang K., Xian Q., Dong J., and Chen X., 2022, Exploring new strategies in diseases resistance of horticultural crops, Front. Sustain. Food 

Syst., 6: 1021350. 

https://doi.org/10.3389/fsufs.2022.1021350 

Yang Z., 2010, Optimization of cutting propagation conditions of Sapindus mukorossi Gaertn by orthogonal test, Medicinal Plant, 1(10): 73-76. 

Zhao G., Gao Y., Gao S., Xu Y., Liu J., Sun C., Gao Y., Liu S., Chen Z., and Jia L., 2019, The phenological growth stages of Sapindus mukorossi according to 

BBCH scale, Forests, 10(6): 462. 

https://doi.org/10.3390/f10060462 

Zhao X.Y., 2024, Precision editing: revolutionary applications of genome editing technology in tree breeding, Molecular Plant Breeding, 15(2): 70-80. 

https://doi.org/10.5376/mpb.2024.15.0009 

Zhou Q., Gu X., Wan Y., Wu X., Liu F., Qian C., and Yao Y., 2012, Study on formula of medium for callus induction and sprout propagation of Sapindus 

mukorossi Gaerth. in vitro, Southwest China Journal of Agricultural Sciences, 25(4): 1382-1387. 

 
 

 

 

 

 

 

https://doi.org/10.1007/S11676-021-01350-8
https://doi.org/10.1038/s41598-021-98389-8
https://doi.org/10.1016/j.foreco.2021.119982
https://doi.org/10.3389/fpls.2018.01553
https://doi.org/10.1371/journal.pone.0274231
https://doi.org/10.1007/s11240-021-02025-2
https://doi.org/10.1016/j.indcrop.2018.03.029
https://doi.org/10.3390/agronomy13030853
https://doi.org/10.3389/fsufs.2022.1021350
https://doi.org/10.3390/f10060462
https://doi.org/10.5376/mpb.2024.15.0009

