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Pennywort (Hydrocotyle bonariensis) is one of the most common vegetables and 

medicinal herbs used in Malaysia. It was believed to help in wound-healing, blood 

circulation, and has effects on blood pressure, tumours and depression. Most of the 

pennyworts used come from the wild or are imported. Lack of knowledge regarding 

the agronomical parameters of this plant may affect the medicinal value of the herb, 

cause extinction, or loss of foreign exchange in the herb trade. This study examined 

the effects of light intensities and fertilizers on the growth and chlorophyll content of 

the pennywort.  

 

A 2x3 factorial using complete randomized block design experiment with five 

replicates was carried out. Thirty boxes (32 cm x 42 cm x 15 cm) of pennywort were 

fertilized weekly under three fertilizer conditions: organic (50 gm-2), inorganic (12.5 

gm-2), and control. They were grown under moderate (542.6 µmols-1m-2) and high 

(1089.2 µmols-1m-2) light intensities.  
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Results showed that leaf area was the most suitable method to determine growth. The 

result also exhibited that chlorophyll content in H. bonariensis was maximum in the 

third week of growth for all treatment. For productivity, H. bonariensis gave higher 

productivity compared to Centella asiatica. The most significant result was that plant 

in moderate light intensity was better in all growth aspects and chlorophyll content 

(p<0.05), except density. However, due to the bigger sized leaves, this disadvantage 

was negligible. 

 

Results showed that rate of fertilizing at 50 gm-2 of organic fertilizer weekly or 12.5 

gm-2 inorganic fertilizers weekly was adequate to maintain healthy growth. The 

experimental results indicate that both organically and inorganically fertilized plants 

were significantly higher in all growth aspects compared to the control plant 

(p<0.05). However, there were no significant effects of fertilizers on plant’s 

chlorophyll content. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 iv

 
Abstrak tesis yang dikemukakan kepada Senat Universiti Putra Malaysia sebagai 

memenuhi keperluan untuk ijazah Master Sains 
 

KESAN KEAMATAN CAHAYA KE ATAS  
PERTUMBUHAN DAN KANDUNGAN KLOROFIL PEGAGA  

(HYDROCOTYLE BONARIENSIS COMM. EX LAM.) 
 

Oleh 
 

LIM GUAT GOH 
 

Julai 2007 
 

Pengerusi:  Hishamuddin Omar, PhD 
 
Fakulti:  Sains 

 
 

Pegaga (Hydrocotyle bonariensis) adalah herba yang umumnya digunakan di 

Malaysia sebagai ulam dan ubatan. Ia dipercayai dapat membantu dalam pemulihan 

luka, peredaran darah, dan mengurangkan tekanan darah, radang, tumor dan depresi.  

Sumber pegaga untuk tujuan tersebut diperolehi dari liar ataupun diimport. 

Kekurangan pengetahuan tentang parameter agronomi tumbuhan ini mungkin 

mempengaruhi nilai perubatan herba ini, menyebabkan kepupusannya, atau kerugian 

pertukaran matawang asing dalam perdagangan herba ini. Kajian ini meninjau kesan 

keamatan cahaya dan baja ke atas pertumbuhan dan kandungan klorofil pegaga. 

 

Satu eksperimen menggunakan rekabentuk 2x3 faktorial blok rawak lengkap dengan 

lima replikat telah dijalankan. Tiga puluh kotak pegaga (32 cm x 42 cm x 15 cm) 

telah dibaja setiap minggu di bawah tiga keadaan pembajaan iaitu: organik (50gm-2), 

bukan organik (12.5gm-2), dan kawalan. Pegaga itu telah ditumbuhkan di bawah 

keamatan cahaya sederhana (542.6 µmols-1m-2) dan tinggi (1089.2 µmols-1m-2)  
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Hasil kajian pertumbuhan mendapati kaedah keluasan daun merupakan kaedah 

terbaik untuk penentuan tumbesaran. Kajian juga mendapati kandungan klorofil 

dalam H. bonariensis adalah maksimum pada minggu ketiga untuk semua rawatan. 

Dari segi produktiviti, H. bonariensis adalah lebih tinggi produktivitinya berbanding 

Centella asiatica. Penemuan yang paling signifikan ialah tumbuhan bawah keamatan 

cahaya sederhana adalah lebih baik dalam semua aspek pertumbuhan dan kandungan 

klorofil (p<0.05), kecuali aspek ketumpatan tumbuhan. Namun, disebabkan saiz 

daun yang lebih besar, kekurangan ini dapat diatasi. 

 

Kajian ini mendapati bahawa pembajaan dengan kadar 50 gm-2 baja organik atau 

12.5 gm-2 baja bukan organik setiap minggu dapat menampung pertumbuhan yang 

sihat. Didapati juga bahawa tumbuhan di bawah pembajaan organik dan bukan 

organik adalah tinggi secara signifikan dalam semua aspek pertumbuhan berbanding 

kawalan (p<0.05). Namun tiada kesan signifikan untuk pembajaan ke atas 

kandungan klorofil tumbuhan diperolehi. 
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CHAPTER 1 

INTRODUCTION 

 

Earth is a planet that supports life. There are a very rich biodiversity of living things 

on Earth. According to Handa (2005), six of the world’s eighteen biodiversity hot-

spots are located in Asia, and Peninsula Malaysia is one of it having 12 000 plant 

species. This makes Malaysia one of the world’s 12 “mega diversity” countries that 

are rich in variety of plant species unexploited. Among these plant species, it is 

estimated that there are about 1230 species of plants that contain medicinal values 

(Muhamad and Mustafa, 1992).  

 

People live in rural area of Asia Pacific used the plants growing close to their living, 

for example homes, in the open fields, waste lands, nearby forest area to cure and 

relieve many ailments. These practices lead to various Asian systems of medicine, 

including Ayurveda of India, Unani system of Middle East and Far East Asia, Yin 

and Yang principles of Chinese herbal medicine, Jamu of Indonesia and others 

(Sharma et al., 1998; Natesh, 2000). These systems are still in use today. 

 

Herbal medicine has been widely use for more than forty years in western countries 

(Griggs, 1981). People resort to herbal medicine for some reasons. According to 

Abas (2000), for a certain fraction of the population, herbal use is intrinsically part of 

their culture and belief, and the relatively low cost and easy availability of herbal 

medicine makes it affordable to the lower income group. He also says that the 

general public’s impression of herbals being natural, safer and less harmful and that 
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they do not contain chemicals also play an important role in the use of herbal 

medicine.  

 

With the advancement and development of modern medicine, people have shifted to 

modern medication. The reasons are that it is more convenient, that is easy to bring 

along, ready to be consumed in pill or solution form, and shows fast results. Herbal 

medicine became less popular.  

 

In the end of the last century, herbal and traditional medication showed a revival. 

With the increment in education and socioeconomic status, people are more health 

conscious now. They take herbals as supplements. Modern medicines come with 

many side effects. For example, Vioxx may cause heart attack (Dogne et al., 2006), 

Viagra which is intended for impotence may cause heart attack (Czap, 2005), and 

recently the Tamiflu that intended to fight H5N1 bird flu virus has caused death in 

Japan (Fuyuno, 2007). 

 

It has been estimated that 80% of the world’s rural population is still dependent on 

herbal medicine for primary health care (Sasson, 1996; Natesh, 2000). The use of 

herbal medicines is growing rapidly at a rate of 10-20% annually (Philipson, 1995). 

The global market value for herbal medicine was estimated to be worth USD 800 

billion a year (Rajasekharam and Ganeshan, 2002) and is still increasing. In 

Malaysia, the sale of herbal products is valued at RM 2 billion in 2000, RM 2.35 

billion in 2004, RM 3.13 billion in 2005 (Rohana, 2004) and RM 5.2 billion in 2010. 

As such, it can be seen that the use of herbal medicine is generally on the increasing 

trend now. 


