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Gynura procumbens is a herbal medicinal plant that has a range of benefits for medical 

purposes. Traditionally, it is used for the treatment of several diseases inflicting humans 

and contains high phenolic compounds such as myricetin and kaempferol derivatives. 

Agronomic practices have been known to affect greatly on the composition of the 

phytochemical compounds in plants. Hence, this study was conducted to evaluate the 

effects of different rates of chicken manure, leaf maturity, planting density and 

requirement of plant support system on growth, physiological characteristics, total dry 

matter yield and phytochemical compounds of G. procumbens. In Experiment 1, G. 

procumbens plants was grown with five different rates of chicken manure; 0, 100, 200, 

300 and 400 kg ha-1. Harvested leaves were divided into matured and young leaves 

according to the leaf maturity for phytochemical analyses. Plants receiving 300 and 400 

kg ha-1 of chicken manure recorded the highest growth, crop growth rate, leaf area index 

and total dry matter yield. Total phenolic and total flavonoids content also DPPH activity 

were significantly affected by the interaction of different rates of chicken manure and 

leaf maturity. Total phenolic content in mature leaves significantly decreased with 

increasing rate of chicken manure. Young leaves recorded increased total phenolic 

content up to the optimum level and decreased with the application of more than 200 kg 

ha-1 of chicken manure. Total flavonoids content decreased in mature leaves while young 

leaves recorded the highest total flavonoids content with 100 and 200 kg ha-1. DPPH 

activity in young leaves from plants treated with 100, 200 and 300 kg ha-1 of chicken 

manure were high. Kaempferol-3-rutinoside and kaempferol-3-glucoside contents were 

also significantly affected by the interaction between different application rate of chicken 

manure and leaf maturity. By increasing the rate of chicken manure, young leaves tended 

to show a declined trend in both compounds. Considering the effects of chicken manure 

rate and leaf maturity on growth performance, physiological characteristics, total dry 

matter production and phytochemical content, 300 kg ha-1 chicken manure rate is selected 
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as the suitable fertilizer rate for cultivation of G. procumbens. Experiment 2 was 

conducted to determine the suitable planting density of G. procumbens when grown with 

or without plant support. Plants was grown with two planting densities: 15 plants m-2 and 

25 plants m-2 and with and without plant support. Hortonova trellis netting is the type of 

plant support and has been applied in the second experiment. Plant growth, physiological 

characteristics, total dry matter yield and phytochemical content were determined based 

on the selected fertilizer rate (300 kg ha-1) from the first experiment. Planting density of 

15 plants m-2 resulted in higher plant growth and total dry matter production per plant. 

However, leaf area index, crop growth rate and phytochemical content produced were 

higher on 25 plants m-2 planting density in comparison with 15 plants m-2. Plants grown 

with and without plant support system on the other hand revealed no significant effect 

for each of the measured variables. Based on the results from both experiments, optimum 

growth performance, physiological characteristics, total dry matter production and 

phytochemical content of G. procumbens could be obtained with an application of 300 

kg ha-1 of chicken manure with 25 plants m-2 planting density. 
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Gynura procumbens merupakan tumbuhan herba yang mempunyai perbagai manfaat 

bagi tujuan perubatan. Secara tradisional, tumbuhan ini digunakan untuk mengubati 

masalah kesihatan dan mengandungi kandungan fitokimia yang tinggi seperti myricetin 

dan kaempferol. Amalan pertanian telah terbukti mempengaruhi kadar penghasilan 

kualiti dan kuantiti kandungan metabolit di dalam tumbuhan. Oleh itu, kajian ini telah 

dijalankan bagi menilai kesan kadar baja tahi ayam yang berbeza, kematangan daun, 

kepadatan tanaman, dan keperluan sistem sokongan tumbuhan terhadap pertumbuhan 

tumbuhan, ciri-ciri fisiologi, jumlah hasil kering dan kandungan fitokimia di dalam 

Gynura procumbens. Di dalam kajian 1, tumbuhan telah ditanam dengan lima kadar baja 

tahi ayam yang berbeza; 0, 100, 200 300 dan 400 kg ha-1. Daun yang dituai dibahagaikan 

kepada dua bahagian kematangan daun iaitu daun muda dan daun matang. Pokok-pokok 

yang menerima kadar baja 300 dan 400 kg   ha-1 telah merekodkan kesan yang tinggi 

terhadap pertumbuhan pokok, kadar pertumbuhan pokok, indeks keluasan daun dan 

jumlah hasil kering. Jumlah kandungan fenolik dan flavonoid dan aktiviti DPPH di 

dalam daun terkesan dengan ketara terhadap interaksi antara kadar baja tahi ayam dan 

kematangan daun. Kandungan fenolik di dalam daun matang menunjukkan penurunan 

kandungan fenolik yang ketara apabila kadar baja meningkat. Manakala daun muda pula 

merekodkan peningkatan sehingga tahap optimum dan berkurangan selepas penggunaan 

baja melebihi 200 kg ha-1. Jumlah kandungan fenolik pula menunjukkan tren penurunan 

pada daun matang manakala daun muda pula merekodkan jumlah kandungan fenolik 

yang tinggi pada kadar baja 100 dan 200 kg ha-1. Aktiviti DPPH di dalam daun muda 

mencatatkan nilai yang tinggi pada pokok yang diberi kadar baja 100, 200 dan 300 kg 

ha-1. Kandungan kaempferol-3-rutinoside dan kampferol-3-glucoside turut terkesan 

secara ketara oleh gabungan antara kadar baja organik dan kematangan daun. Dengan 

peningkatan kadar baja organik, daun muda cenderung untuk menunjukkan penurunan 

bagi kedua-dua kompoun. Dengan mengambilkira kesan kadar baja tahi ayam dan 

kematangan daun pertumbuhan tanaman, ciri-ciri fisiologi, jumlah hasil kering dan 

kandungan fitokimia, kadar baja 300 kg ha-1 dipilih sebagai kadar baja yang sesuai bagi 
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penanaman Gynura procumbens. Kajian kedua pula dijalankan bagi menentukan 

kepadatan tanaman yang sesuai bagi Gynura procumbens apabila ditanam dengan atau 

tanpa sistem sokongan tumbuhan. Pokok ditanam dengan dua kepadatan tanaman yang 

berbeza bersamaan 15 dan 25 pokok m-2 dengan dan tanpa sistem sokongan tumbuhan. 

Jaring teralis Hortonova merupakan jenis sistem sokongan tumbuhan yang telah 

digunakan dalam eksperimen kedua. Pertumbuhan pokok, ciri-ciri fisiologi, jumlah hasil 

kering dan kandungan fitokimia ditentukan berdasarkan kadar baja yang terpilih (300 kg 

ha-1) daripada Kajian 1. Kepadatan tanaman sebanyak 15 pokok m-2 menghasilkan 

pertumbuhan pokok yang tinggi dan jumlah hasil kering per pokok. Keputusan 

menunjukkan kepadatan tanaman 15 pokok m-2 menghasilkan kadar pertumbuhan pokok 

serta pengeluaran hasil kering per pokok yang tinggi. Walaubagaimanapun, kepadatan 

tumbuhan 25 pokok m-2 menghasilkan indeks keluasan daun dan kandungan fitokimia 

yang tinggi berbanding kepadatan tanaman 15 pokok m-2. Pokok-pokok yang ditanam 

dengan atau tanpa menggunakan sistem sokongan telah menunjukkan tidak ada kesan 

yang ketara bagi setiap parameter yang dicatatkan. Kesimpulan daripada kedua-dua 

kajian menunjukkan kadar pertumbuhan pokok, ciri-ciri fisiologi, jumlah hasil kering 

dan kandungan fitokimia Gynura procumbens yang optima boleh diperolehi dengan 

menggunakan kadar baja organik sebanyak 300 kg ha-1 dengan kepadatan tanaman 25 

pokok m-2. 
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CHAPTER 1  

 

 

INTRODUCTION 

 

 

Herbal industry contributes hugely to the economic development of the country. Under 

the Economic Transformation Programme (ETP) of National Key Economic Area 

(NKEA) Entry Point Project 1 (EPP1), Malaysia has initiated research and development 

strategies of high value herbal products. The ETP is under the governance of Ministry of 

Agriculture and Food Industries Malaysia (Ahmad et al., 2015). There are 15 herbs which 

have been selected to be included in the focused list of herbs to be researched where 

Gynura procumbens is listed as one of the important herbs in NKEA. The extract of G. 

procumbens contains several important phenolic compounds which have been shown to 

have potential to be developed as target drugs with beneficial properties for medical 

purposes (Afandi, 2014). 

 

 

The phytochemical studies in G. procumbens have shown that the plant species contains 

phenolic compounds such as phenols, chlorogenic acid, rutin, astragalin and kaempferol-

3-o-rutinoside (Kaewseejan & Siriamornpun, 2015; Kaewseejan et al., 2015; Rosidah et 

al., 2009; Rosidah et al., 2008). According to the previous studies, most of research on 

G. procumbens had only focused on its content of bioactive compounds (Kaewseejan & 

Siriamornpun, 2015; Kaewseejan et al., 2015; Rahman & Asad, 2013; Rosidah et al., 

2008). However, none of the research has been conducted on many aspects related to the 

suitable agronomic practices to ensure high production of bioactive compounds. It was 

reported that the cultivation aspect requires a specific standard of practices or conditions 

such as nutrient sources to produce high quantity of bioactive compounds. Not only the 

source of nutrient, determination of planting distance as well as the suitable support 

system for G. procumbens are also crucial to reach the target yield. 

 

 

Choosing a suitable nitrogen in fertilizer rate is most crucial elements in plants. Suitable 

amount of nitrogen influence each stage of plant growth and markedly affects the amount 

of photosynthesis activity (Zhou et al., 2011). Plants were metabolized nitrogen in two 

ionic forms NH4
+ and NO3

- which affect in plant growth development as well as 

nutritional quality (Olfati et al., 2012; Zhou et al., 2011). Nitrogen also is one of great 

importance as it influences both the primary and secondary metabolic pathways, thus 

aiding in accumulation of plant secondary metabolites (Chen et al., 2011). Deficiency of 

nitrogen, was found to enhance the accumulation of secondary metabolites in the plant 

tissues (Munene et al., 2017) while in contrast, chlorophyll content in leaves and plant 

biomass accumulation were dramatically restricted (Salahas et al., 2011). However, these 

claims were contended by Esther (2016) and Ibrahim et al. (2013) who indicated that the 

accumulation of plant secondary metabolites in herbs was higher under optimum level 

of application of nitrogen. These studies showed the inconsistent results on 

phytochemical and antioxidant activities of herbal species. Suitable nitrogen fertilizer 

rates are crucial in promoting the most favorable plant growth and yield of health 

promoting compounds and thus, it is important to determine the suitable fertilizer rate 

particularly in planting herbs. 
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Besides determination of suitable fertilizer rates, other agronomic practices such as 

implementation of suitable planting density are also crucial to be determined. Production 

of crop produced in any farming system needs to be conducted with an appropriate 

planting density of the crop besides other factors such as plant support system to ensure 

production of high plant biomass and secondary metabolites. Liu et al. (2011) reported 

that planting pattern including plant spacing affected the physiological characteristics 

and canopy structure of plant. In addition, Mahmood et al. (2014) reported that maximum 

crop yield of plants could be achieved by having optimum leaf area index (LAI) which 

was affected by planting density. Furthermore, studies have been done on the impact of 

plant spacing on chemical constituents of Dracocephalum moldavica which indicated 

increasing essential oil production with decreasing plant spacing in first planting season. 

However, in second planting season, it shown that the percentage of essential oil 

production decreased with close plant spacing (Hussein et al., 2006). 

 

 

To produce maximum biomass yield with high amount of phytochemical contents in G. 

procumbens, there is a need to identify the suitability of application of plant support with 

combination of suitable planting density. Recently, most of the farmers had planted G. 

procumbens without the application of plant support system even though this plant has 

scandent growth habit (Flora and Fauna, 2020). As reported by Jovicich et al. (2004), 

optimum marketable yield of plants per unit area can be a consequence of plant canopy 

structure created by a combination of planting density and plant support system. The plant 

canopy structure as affected by different plant support systems may have different 

efficiencies in light interception which may affect the quantity and quality of plant 

production (Jovicich et al., 2004). Yusoff (2006) conducted a study to determine the 

effects of plant support system and intercropping of dragon fruit and long bean and 

reported that no significant effect of plant support system on vegetative stage of dragon 

fruit. 

 

 

To date, metabolic activities and phytochemical content of the G. procumbens as affected 

by fertilizer application, planting density and plant support system are less known. Thus, 

understanding their response to agronomic practices is desirable for the commercial 

cultivation of G. procumbens and downstream processing of its down-stream products 

of by growing this herbal plant with high phytochemical contents. Therefore, the present 

study was conducted with the following objectives: 

 

 

1. To investigate the effect of different rates of chicken manure on growth 

performance, physiological characteristics and total dry matter production of G. 

procumbens.  

2. To measure the phytochemical compounds of G. procumbens as affected by different 

rates of chicken manure and leaf maturity. 

3. To determine the effect of different planting densities and application of plant 

support system on growth performances, total dry matter productions, and 

phytochemical compounds of G. procumbens grown with suitable rate of chicken 

manure. 
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