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ABSTRACT 

 
Castanea sativa commonly known as sweet chestnut, belongs to the Fagaceae family is popular and appreciated for its 

tasty fruit and has potential to be the important industrial crop in food, medicine, and timber production. However, the 

research on seed germination, early growth, and development of Castanea sativa is still insufficient especially in 

Malaysia. Hence, this study was conducted to investigate the effects of different growth environments or circumstances 

on seed germination, seedling growth and development of Castanea sativa in vivo. Subsequently, identify the optimum 

growing medium and condition for the early growth and development of Castanea sativa in vivo. In this study, the good 

quality of seeds were selected and fifteen seeds were prepared for each treatment. The seeds were sown in four different 

types of growing media (sand, soil, cocopeat, a mixture of1:1 ratio sand and cocopeat) under two different growing 

conditions (70% sunshade netting, direct sunlight) in the greenhouse. Overall, the seeds were sown in eight different 

treatments. This study revealed that the most suitable growing medium and condition for seed germination of chestnut 

seeds was sand under 70% sunshade netting that highly support their growth development. This finding contributes 

towards better understanding on the seed germination of Castanea sativa under different conditions especially in 

Malaysia. More future studies are highly recommended to boost the growth of Castanea sativa at a faster rate under 

specific treatment.  

 
Keywords: Sweet chestnut, sand, soil, cocopeat, 70% sunshade netting and direct sunlight. 

 

 
ABSTRAK 

 
Castanea sativa biasanya dikenali sebagai sweet chestnut, tergolong dalam keluarga Fagaceae yang popular dan dihargai 

kerana buahnya yang lazat dan berpotensi untuk menjadi tanaman perindustrian penting dalam pengeluaran makanan, 

perubatan dan kayu. Walau bagaimanapun, kajian mengenai percambahan biji benih, pertumbuhan awal, dan 

perkembangan Castanea sativa masih tidak mencukupi terutamanya di Malaysia. Oleh itu, kajian ini dijalankan untuk 

menyiasat kesan persekitaran atau keadaan pertumbuhan yang berbeza terhadap percambahan biji benih, pertumbuhan 

anak benih dan perkembangan Castanea sativa in vivo. Seterusnya, mengenal pasti medium dan keadaan pertumbuhan 

yang optimum untuk pertumbuhan dan perkembangan awal Castanea sativa in vivo. Dalam kajian ini, kualiti benih yang 

baik telah dipilih dan lima belas biji benih disediakan untuk setiap rawatan. Benih disemai dalam empat jenis media 

tanaman yang berbeza (pasir, tanah, cocopeat, campuran pasir nisbah 1:1 dan cocopeat) di bawah dua keadaan yang 

berbeza (70% jaring pelindung matahari, cahaya matahari langsung) di rumah hijau. Secara keseluruhan, benih disemai 

dalam lapan rawatan berbeza. Kajian ini mendedahkan bahawa medium dan keadaan penanaman yang paling sesuai 

untuk percambahan biji benih berangan ialah pasir di bawah 70% jaring pelindung matahari yang sangat menyokong 

perkembangan pertumbuhannya. Dapatan ini menyumbang ke arah pemahaman yang lebih baik tentang percambahan biji 

benih Castanea sativa dalam keadaan yang berbeza terutamanya di Malaysia. Lebih banyak kajian pada masa depan 

sangat disyorkan untuk meningkatkan pertumbuhan Castanea sativa pada kadar yang lebih cepat di bawah rawatan 

khusus. 

 

Kata kunci: Sweet chestnut, pasir, tanah, cocopeat, 70% jaring pelindung matahari dan cahaya matahari langsung.  
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CHAPTER 1: INTRODUCTION 

1.1 Background of study 

In general, chestnuts are the most useful tree in the world.  In the genus of Castanea, there are 

four major species which includes Castanea sativa (European Chestnut), Castanea mollissima 

(Chinese Chestnut), Castanea crenata (Japanese Chestnut), Castanea dentata (American Chestnut) 

and as well as nine lesser-known species (Barakat et al., 2009). The Castanea sativa (European 

Chestnut) is found in the Caucasus area, near the Black Sea, in the woodlands (Pridnya et al., 1996). 

As stated by Shuke (n.d), chestnut is said to have derived its origin from Kastanis, a city on the eastern 

edge of the Black Sea which was called Georgia. The country has been cultivating it for centuries. 

Then, Asia is the world's greatest chestnut grower and consumer. The usage of chestnuts as a 

food source in Japan traces back approximately 9,000 years, as evidenced by carbonised nuts 

discovered in ancient communities (Lucquin et al., 2016). Throughout many different parts of China, 

current projects have forced the establishment of sizable chestnut orchards (Weyerhaeuser et al., 2005). 

Chestnut production is dominated by China and Korea. The Chinese chestnut is immune to chestnut 

disease and produces a tasty nut (Fulbright et al., 2009) while chestnuts first appeared in North America 

around the Eocene Epoch, which lasted more than 50 million years. The flavour of American chestnuts 

is rich and nutty, despite their tiny size (Korel & Balaban, 2008). As the city evolved, chestnuts were 

collected from the forests, and small groves were established to serve the expanding urban population 

(Otero et al., 2015). They were a significant supply of food for animals, and the abundant harvest was 

used to feed pigs and cattle during the winter. 

Castanea sativa is generally known as sweet chestnut, is a flowering plant in the Fagaceae 

family that is indigenous to Europe and Asia Minor and mainly distributed across the temperate region 

(Pandey, 2018). Because of its tasty fruits and high-quality timber, it is a valuable resource for many 

Mediterranean mountainous regions and known as the most significant forest species in the 

Mediterranean basin (Diamandis, 2007). Chestnut has established itself at the limits among its potential 
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original habitats due to its widespread distribution and effective management, which makes it 

challenging to determine its origins (Conedera et al., 2004). Certain authors do not mind to refer to 

these cultures as "chestnut civilizations” since chestnut agriculture has become dominant and 

important for mountain populations' survival in numerous locations of Europe throughout certain 

historical times (Conedera et al., 2004).  

Furthermore, the chestnut tree generates seeds or nuts that come from the female flowers. Most 

female flowers mature into spiky fruits with chestnut seeds within (Conedera et al., 2016). The prickly 

shell of these fruits splits open in the fall, releasing numerous flattened nuts. The stages of seed 

germination and seedling development are significant in the life cycle of plants (Petrović et al., 2016). 

Seed dormancy, on the other hand, can inhibit good germination. Dormancy allows seeds to survive 

under adverse conditions, allowing them to germinate whenever the conditions are often suitable for 

seedling growth (Kildisheva et al., 2020). 

In addition, the composition of the growth media has a significant impact on the nursery's 

ability to produce high-quality seedlings (Wilson et al., 2001; Osaigbovo & Orhue, 2012). A proper 

potting media should be adequately drained and capable of retaining enough water to decrease watering 

frequency (Unal, 2013). Growth medium plays an important role in seed germination and directly 

influences the establishment and subsequent maintenance of the extensive functional roots system 

(Richardson et al., 2009). The media components are crucial for the effective growth of seedlings 

(Bhardwaj, 2014) such as the organic matter should be included in the growth medium or potting soil 

since it provides necessary nutrients for seedlings (Khan et al., 2006).  

Plant growth and development are also influenced by several factors including genetics and 

environment conditions. Plants may change their growth, development, and physiology in response to 

their surroundings (Bazzaz, 1979). The capacity of plants to respond and survive is crucial in defining 

their stress tolerance and ability to sustain effective development (Murchie & Horton, 1997; Walters 



 

3 
 

et al., 2003). Hence, the environmental elements such as light and temperature have the greatest impact 

on plant growth and development (Hatfield & Prueger, 2015).  

Thus, numerous treatments and growing conditions were used on Castanea sativa seeds 

throughout this research to determine whether various growth environments or circumstances affected 

seed germination, seedling growth, and development. Soaking and rinsing the seeds in water before 

planting is one of the finest ways of improving germination rate (Mwase & Mvula, 2011). Most farmers 

think that soaking seeds in water before sowing them will help them germinate (Esmaeilpour & Van 

Damme, 2014). Soaking seeds in water reduces the delay in seedling germination, which could harm 

seedlings and lead to a significant reduction in agriculture production (Ashraf & Foolad, 2005). 

Washing the seeds usually removes any contaminants that might stop them from growing. According 

to several publications, it is recommended to soak the seeds for 8-12 hours and it is no longer than 24 

hours. However, excessively soaking will cause the seeds to disintegrate (Hegarty, 1978). It was much 

preferable to start soaking at night and then plant in the morning. To produce high-quality seedlings, 

the growth media is very important (Gruda, 2011). The seedlings' quality was impacted by the growth 

media (Sa’id et al., 2015). Moreover, light is a key role in the production of high-quality seedlings 

(Van Ieperen, 2012). It influences the seedling's production by regulating the opening and closure of 

the stomata. 

 

1.2 Problem statement 

Studies on seed germination, seedling growth and development of Castanea sativa in vivo was 

proposed considering the species has high commercial value especially in nut and food production 

besides as an alternative for timber. In addition, the chestnut does have the ability to be used for either 

traditional and innovative products and services associated with healthy produce and ecologically 

beneficial items. The species has been identified as having great prospects in a variety of industries, 

including medicines, food, and cosmetics, with the potential to increase revenues, lower pollution 
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expenses, and improve social, financial, and environmentally sustainable development. The need to 

choose tolerant chestnuts against blight or ink infections, as well as the need to propagate them 

asexually, generated among the most complex forestry challenges in past few decades, attracting the 

concern of many experts of both administrative and scientific professions. So far, no research has been 

done yet on seed germination, early growth, and development of the species in tropical countries 

including Malaysia. Thus, this preliminary study was proposed to provide fundamental knowledge for 

early cultivation and propagation of Castanea sativa in Malaysia. 

 

1.3 Objectives of the Study 

The objective of this study is to identify the optimum growing medium and treatment for seed 

germination of Castanea sativa. Besides, this study also aims to investigate the effects of different 

growth environments or circumstances in vivo on seed germination, seedling growth and development 

of Castanea sativa. 
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CHAPTER 2: LITERATURE REVIEW 

 

2.1 Common names 

Sweet chestnut, also known as European chestnut, is a species of tree that comes from the Fagaceae 

family (Ribeiro et al., 2020). The tree is distinct from the horse chestnut, Aesculus hippocastanum, 

where it has only a distant resemblance. Equivalent seeds in a same seed coat are produced by the 

horse chestnut (Chauhan et al., 2012), but they are unpalatable to humans. Another popular term is 

"Spanish chestnut" or "marron," which is a French word that means "chestnut" (Poljak et al., 2016). 

 

2.2 Taxonomic classification 

Kingdom: Plantae 

Division: Tracheophyta 

Class: Magnoliopsida 

Order: Fagales 

Family: Fagaceae 

Genus: Castanea Mill. 

Species: Castanea sativa Mill. 

 

2.3 Morphology and Taxonomy 

The sweet chestnut tree is a pioneer tree that grows quickly (Anna & Manuel, 2018). It has a high 

degree of stability due to its deep taproots. The leaves are lanceolate, and the spiky cupule contains 

two to three nuts that the tree may yield at the age of 10 to 15 years. As shown in Figure 1a, the flower 

is a long, yellow catkin with predominantly male flowers at the top and female flowers at the bottom.

  Sweet chestnuts are monoecious, which means they have both male and female blooms within 

the same tree (Alhinho et al., 2021). After being pollinated by insects, the female flowers turn into 

glossy as depicted in Figure 1b, fruits cover by spiky casing as shown in Figure 1c with red-brown 
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colour fruits as depicted in Figure 1d. As described in Figure 1e, the bark is smooth and grey-purple, 

and as it ages, it develops vertical cracks. The leaf length is approximately 16cm to 28cm while the 

width is 5cm to 9cm, and the shape is oblong with a pointed tip and a serrated or toothed edge as shown 

in Figure 1f. The leaves are glossy, with almost 20 pairs of visible parallel veins. Generally, the trees 

that roughly grow up to 25 years old will start to yield fruits. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Illustration of morphology and characteristics of Castanea sativa. (a) Long and 

yellow catkin flowers. (b) Glossy female flowers. (c) Fruits enclosed in a green, spiky casing. 

(d) Red-brown fruits. (e) smooth and grey-purple bark. (f) Oblong with a pointed tip and a 

serrated or toothed edge. 
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2.4 Habitat and Ecology 

The sweet chestnut is a warm-temperate deciduous tree (Conedera et al., 2016) that prefers an average 

yearly temperature of 8 to 15 degrees Celsius and yearly average temperatures of above 10 degrees 

Celsius for six months. According to its distribution and temperature interactions, the species requires 

a minimal rainfall of 600 to 800 mm. For the maximum latitudes, the lower altitudes are advised, and 

vice versa (Conedera et al., 2004). Summer droughts, which are caused by a combination of extreme 

temperatures and a shortage of precipitation, are terribly challenging on the chestnut tree. 

It prefers well-drained, highly acidic to neutral soils and nutritionally deficient locations over 

limestone (Conedera et al., 2004). Although this tree may regenerate in half-shade, it requires sunlight 

to thrive from the earliest pole stage. Natural chestnut stands with consociated tree populations 

generally hard to characterise due to heavy farming pressure. This tree is pure or the dominant species 

(Jacobs, 2007) in nearly 90% of chestnut forests. 

2.5 The Importance and Usage 

The edible nuts are surrounded by the fruit, pericarp, integument, and bur of the chestnut (Kluczkovski, 

2017). These fruits are a popular seasonal nut in Mediterranean regions (Cruz et al., 2013), and they 

may be eaten raw or cooked. The most frequent cooking methods are roasting and boiling. Cooking 

improves the organoleptic characteristics, accessible nutrients, and shelf life of chestnuts through 

altering their sensory and nutritional features (de Vasconcelos et al., 2010; Cruz et al., 2013). Nazzaro 

et al. (2011) stated that roasting retains the mineral and overall polyphenolic content of chestnut fruits.  

Because of their high starch, carbohydrate, and low-fat level, chestnut fruits can be consumed 

as a significant consumption of dietary nutrition (de Vasconcelos et al., 2010; Barreira et al., 2012). 

Mineral content is especially crucial since it is required for a variety of metabolic activities, including 

vital cofactors for enzymes involved in digestion and absorption (Cruz et al., 2013). Furthermore, new 

uses for chestnuts are being investigated. For example, chestnut fruits are important in celiac disease 
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because they are gluten-free and help the body's immune system respond better to proteins 

(Demirkesen et al., 2010).  

Other than that, tannins were found in chestnut wood, bark, and shell, showing that they might 

be useful in adhesive formulations, leather tanning, and as a supply of antioxidant chemicals in food 

(Comandini et al., 2014) while the anti-inflammatory, astringent, expectorant, and tonic properties are 

found in the leaves and bark. The leaves could also be used to reduce swelling, as well as to reduce 

lower spine discomfort and tight muscles and joints. 
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CHAPTER 3: MATERIALS AND METHODS 

 

3.1 Location of Experiment 

This study was carried out in the greenhouse at Plant Resource Science, East campus, University 

Malaysia Sarawak (UNIMAS). The experiment was repeated thrice, and several precautions have been 

taken to offer better growing environment for the study on seed germination, seedling growth and 

development of Castanea sativa in vivo.  

 

3.2 Collection and Preparation of Research Material  

The seeds of Castanea sativa were purchased at a local supermarket. Approximately, 120 seeds were 

used in this experiment with 8 treatments (15 seeds per treatment) in total. The seed size used in the 

experiment was within the range of 4.63g to 22.11g seeds weight and 17.4mm to 41.7mm seeds 

diameter. In general, the average size used in the experiment for seed weight was 8.98g and for seed 

diameter was 27.25mm. After collecting the seeds, the sustainability of the seeds was tested by soaking 

them in a bucket of tap water. A good quality of seeds with full of embryos sank to the bottom of the 

water in the bucket, whereas seeds which lack of embryos floated on the water surfaces. The seeds that 

sank at the bottom of the pail were rated as healthy seeds and were subjected to further experiment. 

The seeds were soaked and washed by using Dettol as shown in Figure 2 and were soaked and washed 

overnight under running tap water as depicted in Figure 3 before growing under different treatments 

to reduce the contamination. In Figure 4, the seeds were weighed using an electronic balance and the 

seeds length and width were measured using a digital vernier calliper as showed in Figure 5. 
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                      Figure 2: Castanea sativa seeds were washed by using Dettol  

 

 

 

 

 

 

 

 

 

 

 

              

 

 

Figures 3: The seeds were soaked and washed under running water overnight 
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       Figure 4: The seeds were weighed using an electronic balance    

 

 

 

 

 

 

 

 

 

 

 

 

             

 

 

 

                  Figure 5: The seeds length and width were measured using a digital vernier calliper 
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3.3 Collection of Growth Media 

Types of growing media that were used in conducting the experiment including soil (Figure 6a), sand 

(Figure 6b) and cocopeat (Figure 6c). Soil and sand were collected from PPT while the cocopeat was 

purchased at a local market in Kota Samarahan, Sarawak.  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6: Various types of growing media applied in the experiment (6a) Soil, (6b) Sand & (6c) 

Cocopeat 

 

3.4 Experimental Design 

The experiment was conducted using Completely Randomised Design (CRD) with 15 seeds per 

treatment, grown under two different growing conditions, 70% sunshade netting and direct sunlight to 

investigate the growth and development of Castanea sativa. Among the parameters observed were the 

percentage of seed germination, no of shoot per seedling, no of leaves per seedling, seedling height, 

leaves diameter and leaves length.  
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3.5 Treatments of the Experiments  

Table 1. Treatment used in experiment of Castanea sativa 

No. Treatments 

1 Sand, 70% Sunshade netting 

2 Soil, 70% Sunshade netting 

3 Cocopeat, 70% Sunshade netting 

4 Sand + Cocopeat, 70% Sunshade netting 

5 Sand, Direct Sunlight 

6 Soil, Direct Sunlight 

7 Cocopeat, Direct Sunlight 

8 Sand + Cocopeat, Direct Sunlight 

 

At first, the growing media (100% soil, 100% sand, 100% cocopeat and a mixture of 1:1 ratio sand + 

cocopeat) were prepared and filled into plantation bags as shown in Figure 7 of the same size (6"x9"). 

All seeds were manually seeded in the plantation bags and watering was done once a day. 

 

 

 

 

 

           

 

 

 

 

 

 

 

 

 

 

         Figure 7: Plantation bags with 6"x9" in size  


