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ADVENTITIOUS ROOT FORMATION OF HARDWOOD AND SOFTWOOD 

STEM CUTTINGS OF Pogostemon cablin (NILAM) AS AFFECTED BY 

DIFFERENT INDOLE-3-BUTYRIC ACID (IBA) CONCENTRATIONS 

 

ABSTRACT 

 Patchouli or its scientific name, Pogostemon cablin is an herbaceous 

perennial plant which is a native to India and Malaysia but nowadays, it is being 

cultivated in many tropical countries for the value of its essential oil which can be 

extracted to produce various profitable products. There are two methods in 

cultivating this plant which are by sexual or asexual propagation. Patchouli is a plant 

that rarely flowers and if it does, the flowering period is short and it is non-

synchronized with other Patchouli plants. Because of this, propagation is done by 

asexual reproduction. Commonly, there are two methods of vegetative reproduction 

which are by stem cuttings and in vitro culture. Two studies were conducted in this 

project. Study one was done to observe the adventitious root formation of hardwood 

stem cuttings of Pogostemon cablin as affected by four different Indole-3-Butyric 

Acid (IBA) concentrations. These IBA concentrations were 0, 20, 40 and 60 mg/L. 

Study two was conducted to observe the adventitious root formation of softwood 

stem cuttings of Pogostemon cablin as affected by four different Indole-3-Butyric 

Acid (IBA) concentrations. These IBA concentrations were the same as the 

concentrations used in study one. The experimental design used in both studies was 

Randomized Complete Block Design (RCBD). Parameters used in both studies were 

the same which were days taken to root, root length, rooting percentage, root fresh 

weight and root dry weight. These experiments were done by treating a number of 

cuttings from study one and study two with these different IBA concentrations and 
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were left to produce their root in a favourable condition over a period of 6 weeks. All 

data were analysed by Analysis of Variance (ANOVA) using Statistical Analysis 

System (SAS). Means comparison were used to determine the best IBA 

concentration treatments for both studies by using Less Significant Difference 

(LSD).  In study one, result showed that 20 mg/L IBA concentration is the best 

treatment for hardwood stem cuttings of Pogostemon cablin. Study two proved that 

60 mg/L IBA concentration is the best treatment for softwood stem cuttings of 

Pogostemon cablin. 
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KESAN KEPEKATAN INDOLE-3-BUTYRIC ACID (IBA) TERHADAP 

PEMBENTUKAN AKAR OLEH TANAMAN Pogostemon cablin (NILAM) 

MELALUI KERATAN BATANG KAYU KERAS DAN KAYU LEMBUT 

 

ABSTRAK 

Nilam atau nama saintifiknya, Pogostemon cablin adalah tanaman jenis saka herba 

yang berasal dari India dan Malaysia tetapi pada hari ini, ia banyak ditanam di 

negara-negara beriklim tropika kerana nilai minyak patinya yang boleh diekstrak 

bagi menghasilkan pelbagai barangan dan mendatangkan keuntungan. Terdapat dua 

cara pembiakan tanaman ini iaitu melalui pembiakan seksual atau aseksual. Nilam 

merupakan tanaman yang susah untuk berbunga dan jika ia berbunga sekalipun, 

masa pembungaan adalah singkat dan tidak selaras dengan masa pembungaan pokok 

Nilam yang lain. Oleh kerana itu, pembiakan harus dilakukan melalui pembiakan 

aseksual. Pada kebiasaannya, dua cara pembiakan tampang dilakukan iaitu dengan 

menggunakan keratan batang dan kultur in vitro. Dua kajian telah dijalankan di 

dalam projek ini. Kajian pertama adalah mengenai pemerhatian terhadap 

pembentukan akar daripada keratan batang Pogostemon cablin berkayu keras setelah 

dipengaruhi empat konsentrasi Indole-3-Butyric Acid (IBA) yang berbeza yaitu 0, 

20, 40 dan 60 mg/L. Kajian kedua adalah mengenai pemerhatian terhadap 

pembentukan akar daripada keratan batang Pogostemon cablin berkayu keras setelah 

dipengaruhi empat konsentrasi Indole-3-Butyric Acid (IBA) yang berbeza. 

Konsentrasi-konsentrasi IBA ini adalah sama seperti yang digunakan di dalam kajian 

satu. Reka bentuk eksperimen yang digunakan di dalam kedua-dua kajian ini adalah 

Rekabentuk Blok Rawak Lengkap (RCBD). Parameter-parameter yang digunakan di 

dalam kedua-dua kajian ini adalah sama iaitu bilangan hari bagi pembentukan akar, 
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panjang akar, peratus pengakaran, berat basah akar dan berat kering akar. Kajian-

kajian ini dijalankan dengan merawat sejumlah keratan batang dari kajian pertama 

dan kajian kedua dengan konsentrasi IBA yang berbeza serta dibiarkan selama 6 

minggu bagi proses pembentukan akar di dalam kondisi yang sesuai. Kesemua data 

dianalisis dengan Analysis of Variance (ANOVA) menggunakan Statistical Analysis 

System (SAS). Perbandingan purata digunakan bagi menentukan rawatan konsentrasi 

IBA terbaik untuk kedua-dua kajian dengan menggunakan Less Significant 

Difference (LSD).  Kajian pertama menunjukkan konsentrasi IBA pada 20 mg/L 

adalah terbaik untuk keratan batang Pogostemon cablin berkayu keras. Kajian kedua 

membuktikan bahawa rawatan IBA pada konsentrasi 60 mg/L IBA adalah yang 

terbaik untuk keratan batang Pogostemon cablin berkayu lembut. 
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CHAPTER 1 

 

1.0 INTRODUCTION 

Pogostemon cablin is a species of herbaceous plant. Commonly, it is known 

as Patchouli or Nilam in Malaysia. This Malaysian and Indian originated plant 

comes from Lamiaceae family and from the genus of Pogostemon (Hu et al., 2005). 

Asian countries are known as ‘the land of aromatic plants’ as many aromatic plants 

grow in these countries because of the favourable conditions in tropical areas 

(Chomchalow, 2002). The environment has to be warm and moist. Nowadays, due 

to this plants’ essential oil’s value, it is being commercialized in other tropical 

countries with Indonesia as the top world producer (Miyazawa et al., 2000). It lives 

well especially on foothills of Himalayas (Maheswari et al., 1993). Even though it 

is originally came from Malaysia, due to pests and diseases outbreak, this species is 

no longer abundant in Malaysia (Meena, 1996) that sadly, some of the natives do 

not even know what Nilam Plant is. 

 

Patchouli is an herbaceous plant that is categorized under bushy perennial 

plants with fragrant leaves (Thohirah, 2014). It has erect stems and can reach to a 

height of 1.09 m (Wu et al., 2011). It can live very healthy under areas with good 

Nitrogen (N) fertilizer application and good irrigation that it can revive quickly 

when water is supplied after dehydration due long exposure under sunlight. Even 

though it is suited to the tropical environment, it cannot be cultivated under direct 

sunlight (Singh et al., 2002).  This plant is able to live well in areas with evenly 

distributed rainfall which is about 150-300 cm per year. It reaches its maturity after 
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6 months of cultivation. It is a fast growing plant that is able to generate one’s 

economy. 

 

Pogostemon cablin is being cultivated commercially as it contains essential 

oil that can be used in various ways. This essential oil is extracted from Patchouli’s 

leaves by steam distillation method which requires the cell wall to be ruptured 

(Singh et al., 2002). One of the usages is to treat patients with various illnesses such 

as common cold, cerebral stroke, headache and other pains. Besides that, the oil is 

being used in perfumery industry as it has this scented smell to make soaps, 

cosmetics and oral hygiene products (Lu et al., 2009). Elderly people of Malaysia 

used the leaves as fragrances and place them in the Holy Quran (Thohirah, 2014). It 

also has therapeutic activities that can be used in treating people with nausea, 

diarrhoea and to stimulate one’s appetite (Wan et al., 2009). Other than that, 

Patchouli’s oil can be used to repel insects as it has the property of insecticides 

(Kim et al., 2008). It is also used in food and beverages as natural flavouring. 

 

Methods in cultivating Patchouli are divided into two. They are sexual 

cultivation, which is by seeds and asexual cultivation, which is by using vegetative 

parts of Patchouli. However, records shown that there was not much sexual 

cultivation of this plant as it hardly flowers and if it does, it will be in a very short 

period and not synchronized with other Patchouli plant. That is why seed 

cultivation is rare. Normally, it is cultivated vegetatively by using stem cuttings or 

in vitro method (Hasanah dan Setiari, 2007). Either softwood or hardwood stem 

cuttings can be used for plant propagation. Any type of plant materials used has to 
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be maintained well in its favourable conditions in order to grow a well and healthy 

offspring of Patchouli. 

 

In every plant, there are chemicals called plant hormones or plant growth 

regulators that regulate the plant’s growths and developments. Basically, it consists 

of Auxin and Cytokinin where Auxin has the role of promoting roots while 

Cytokinin is used to promote shoots. There are endogenous Auxin such as Indole 

Acetic Acid (IAA) and exogenous Auxin such as Indole-3-Butyric Acid (IBA) and 

Naphthalene Acetic Acid (NAA) which are produced by microorganisms. IBA can 

be applied to induce root initiation but the concentration has to be precise in order 

to produce optimum number of roots (Hasanah dan Setiari, 2007). In this study, 

experiments were conducted to find the best concentration of IBA to be applied on 

stem cuttings of Pogostemon cablin. 

 

1.1 Research Objectives 

1. To determine the optimum rate of Indole-3-Butyric Acid (IBA) affecting 

the hardwood stem cuttings. 

2. To determine the optimum rate of Indole-3-Butyric Acid (IBA) affecting 

the softwood stem cuttings. 
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