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 This paper presented a basic conditioning in experimental research for kenaf, consisting 

of soil characteristics, water conditions, harvest date and phytotoxicity. Various studies 

showed that kenaf was able to remediate organic matter polluted soil while increasing 
its biomass. Important attention was addressed for concentration distribution of various 

heavy metals in all kenaf parts and its influence on the biomass quality. A proposed 

research strategy should be directed to assure the kenaf capable of improving the 
environment without reducing the plant quality. 
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INTRODUCTION 

 

 Kenaf (Hibiscus cannabinus L.) was cultivated as the main producer of bark fibre in many countries to be 

used mainly paper and other fibre-based materials [1-6]. Almost all parts of the plant could be used as raw 

material for various industries, products and uses [7]. Therefore massive and intensive research had been 

directed to produce the kenaf for economic value.  

 There was an effort to support the economic value through the use of kenaf as environmental values. In the 

context of environmental treatment, especially the absorption of carbon dioxide, kenaf proved well able to 

absorb the gas. Research results in Japan revealed there was a significantly high rates of photosynthesis of kenaf 

compared to woody plants. When the kenaf was planted in high density, about twice as much carbon dioxide 

was fixed as was fixed by trees in a tropical rain forest [8]. These results indicated that for tropical conditions, of 

course kenaf was reliable for carbon dioxide absorption. An effort to use kenaf as raw material for 

microfiltration membrane has done by way of preparation of cellulose acetate [9]. The product was certainly 

important and useful for the procurement of drinking water treatment plants.  

 There was a field experiment on a stripmine land for 3 years and the results showed the yield of kenaf  

increased with sewage sludge application [10]. Lead amended with chicken manure, and zinc and cadmium 

containing dredging sludge had been investigated and revealed its suitability for phytoremediation of the metals 

and organic matter contaminated site [11,12]. Cadmium-contaminated paddy field had been remediated using 

kenaf [13]. Recently, copper was included in phytoremediation of degraded soil amended with dairy sludge 

using kenaf [14]. However, to date was a lack of research and utilization of kenaf for phytoremediation polluted 

soil while ensuring good quality for economic value. 

 Because of the limited numbers of research reports concerning kenaf for environmental treatment, this 

presentation was to provide basic conditioning to carry out an experimental research with an aim to prevent 

adverse effects towards kenaf quality. A research strategy was proposed for potential use of kenaf to remove 

metals and organic matter from the soil. The outcomes were restoring polluted soil and enhancing green 

environment in line with economic value production. 
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Soil characteristics: 

 Gravel, zeolite and slag did not show significant influence on soluble chemical oxygen demand removal by 

means of microbial biodegradation [15]. However, sorption was more likely responsible for preventing 

dissolved organic matter loss from the media [16]. It was therefore very important to conduct in-depth study 

regarding soil texture (coarse vs. fine) effects on the response of soil respiration. 

 Carbon was a key ingredient in soil organic matter, which was crucial for soil especially in less fertile sandy 

soil [17]. Carbon levels enhanced plant growth, yield and fibre dimensional properties of kenaf until a certain 

level [18]. It was demonstrated a good performance growth and fibre  properties at carbon level ranging from 0 

to 20 t.ha
-1

, however, the performance declined as carbon level beyond the range. Moreover, not all carbon 

forms could be available for mineralisation. For some plants (Senna, Leucaena, Dactyladenia and Flemingia) 

residues, cellulose and hemicellulose were investigated as the resistant fractions to soil microbial mineralisation 

[19]. These carbon forms were counted as non-biodegradable fraction in addition to lignin and ash. Therefore, 

good management of organic carbon content in soil was determining factor for Kenaf growth performance.  

 

Water conditions: 

 Irrigation influenced Kenaf growth performance and under well watered conditions crop biomass was 50% 

higher and it increased linearly with time [20]. The researchers found that stem yield accounted for about 80% 

of the total biomass, and mean stem growth rates in irrigated crops was higher than in non-irrigated ones.  

 Therefore kenaf would grow well in water-saturated media conditions and had a strong resistance to 

waterlogging, because the stems that submerged in water would grow adventitious roots, especially near the 

water surface [21]. With the water resistance, kenaf was a potential for remediation of waterlogged soil and/or 

soil was deliberately flooded. In addition, it took advantage on adventitious roots to uptake metals from water 

surface, such as lead accumulated in roots of more than 85% of total lead in plant [11]. 

 Considering the importance of water-saturated media conditions, it was analogous to other plants in general 

for treating organic matter in constructed wetlands. The shallow wetlands of less than 0.3m water depth 

removed more chemical oxygen demand, biochemical oxygen demand, ammonia, and dissolved reactive 

phosphorus seemed to be a significant mechanism for organic matter removal than deep wetlands of more than 

0.3m water depth. However, sulphate reduction accounted for a higher organic matter removal in the deep 

wetlands than in the shallow ones. [22]. 

 

Harvest date: 

 Kenaf growth performance influenced by harvest date, starting from day of emergence [20]. The 

researchers found positive relationships between growth traits (total and stem dry yield, stem height and basal 

stem diameter) and cellulose accumulated in the bark for harvest date up to 152 days. The influence of harvest 

date on growth performance was confirmed by [23] and did not significantly affect plant populations. It was 

important to note that after 120 days after planting, the growth rates decreased, indicating the plant was in 

generative stage: start flowering. In tropical conditions, the vegetative growth could be about 90 days after 

planting. 

 

Phytotoxicity: 

 The use of kenaf for the phytoremediation of polluted soil must ensure that kenaf should be alive during the 

remediation process. It was demonstrated some kenaf behavior under various conditions in the soil carbon 

levels. At a certain level, carbon was able to increase growth, but at high levels could reduce growth. Therefore, 

range finding phytotoxicity test of organic substances on kenaf should be performed as the first test to ensure the 

concentration range of organic substances which were not lethal to kenaf. 

 Phytotoxicity test should also be accompanied by physical and chemical tests in order to maintain process 

conditions. It was also devoted to apply the various mass concentrations of biochemical oxygen demand and 

chemical oxygen demand as well as the ratio of both forms of organic matter in different planting time. It was to 

see if kenaf able to eliminate chemical oxygen demand more than biochemical oxygen demand, thus promoting 

soil biodegradability; and also to look at the organic matter stabilization after remediation process. Type of 

organic matter was also important to look at the affinity of kenaf to eliminate organic substances . 

 It was important to address the effect of plant exudates on the deconcentration of organic pollutants. It was 

considered the existence of substantial amounts of potentially soluble organic nutrients were also released as 

plants grow, die, and decompose [24]. According to Ho et al. [11], application of organic fertilizer promoted 

greater biomass yield as well as higher accumulation capacity of lead.  

 Further tests included in phytotoxicity were maximum concentration of various metals that prevented 

adverse effect towards all kenaf parts. Moreover, bioconcentration potential test should be conducted to 

determine the transfer factor and translocation factor for heavy metals. An example was the lead [11], which had 

a low transfer factor of less than 1, and was not found in the leaf. However, the recent finding revealed that lead, 

copper, cadmium and zinc appeared in all kenaf parts [14]. 
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Conclusion: 

 By keeping the planting medium in the right conditions during the vegetative growth of kenaf, phytotoxicity 

study was proposed as a research strategy to assure the kenaf capable of improving the environment without 

reducing the quality for the development of its economic value. In particular the presence and the level of metals 

in each part of kenaf might change the properties of fibre and other organic matters. Thus bioconcentration and 

translocation factors for various heavy metals should be investigated intensively to determine the limiting 

factors of concentration distribution in all kenaf parts.  
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