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Kenaf is an industrial crop with high potential for cultivation in a tropical climate. It is a source of raw
material for fiber-based industries and paper production. Considerable research has been conducted to
explore its adaptability and utilization in Malaysia since 2000, under the supervision of governmental
and private organizations. A number of technologies and expertise among researchers have been
developed to enhance kenaf production in Malaysia. However, international documentation of the
research is limited, which is important for rectification to provide a comprehensive knowledge base for
all tropical and subtropical countries. The main objective of this review is to provide an overview of the
results of Malaysian research on kenaf. In addition, the past, present and likely future trends in kenaf
research in Malaysia as a representative tropical region are summarized.
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INTRODUCTION

The total area of Malaysia is about 328,600 km? of which
Peninsular Malaysia is 131,600 km?, Sabah is 73700 km?
and Sarawak is 123,300 km? Peninsular Malaysia is
separated from Sabah and Sarawak by 720 km (EAPAP,
1994). The Malaysian Agriculture is characterized by two
distinct sectors, namely, the plantation sector and the
smallholders’ sector. Major crops planted are oil palm,
rubber, rice, coconut and mixed horticulture. In addition,
Malaysia is third largest exporter of timber in the world
(Paridah et al., 2007).

Increased demand for timber industries ultimately has
increased the rate of deforestation. About 76.3% of the
land area of Malaysia was under forest in 2006, but
declined to 62% in 2009 (Harun et al., 2009).
Subsequently, deforestation will decrease the biodiversity
of agricultural lands, which is detrimental for the
environment and future improvement of crop.

To counter the issues of deforestation and biodiversity
preservation, it is necessary to produce a non-wood crop
that can fulfill the requirement for raw material from which




paper and other products can be produced without
causing destruction of forests and damage to
environment.

Kenaf project in Malaysia was initiated way back in
1999 by the National Economic Action Council (NEAC)
(Now known as National Economic Advisory Council)
under the directive of YAB Prime Minister. NEAC formed
a steering committee to study the potential of growing
Kenaf in Malaysia as another industrial crop.

In early 2000, Malaysian Agricultural Research and
Development Institute (MARDI) was directed by NEAC to
co-ordinate a fast track research and development into
the project. Since then, MARDI had successfully
researched on variety screening, agronomic practices for
Kenaf cultivation, harvesting and mechanization, retting,
fiber processing, and some downstream applications
such as animal feed and bio composite.

The Government has identified Kenaf as a potential
crop (Extracts 1.1 and 1.2) to replace tobacco especially
where the major tobacco growing areas are located. The
ASEAN Free Trade Area or AFTA, which comes into
effect in 2010, could result in lower prices and a reduction
in import duties for tobacco. AFTA, to a certain extent,
could negatively impact the competitiveness of Malaysian
tobacco planters, whose cost of production is almost
double compared with their peers in Thailand and
Indonesia (Edeerozey et al., 2007; Mossello, 2010a).

Research on kenaf in Malaysia was initiated with
evaluation of kenaf adaptability, identification of suitable
cultivars for industrial and agriculture usage, agronomical
management and inputs, end products and cost
production in Malaysia (Asfaliza et al., 2001; Aminah et
al., 2006; Ashori, 2006).

Presently, kenaf research focus on the production of
biofuel, biocomposite materials and bio products (Aminah
et al., 2004). The outcomes of kenaf research are of
relevance for tropical countries in general, but the
published Malaysian research on kenaf and its
international accessibility are limited. The aim of this
article is to provide a guideline for development of the
kenaf industry in tropical regions. Subsequently, in this
study, each area of kenaf research that has been
considered in Malaysia will be discussed.

TAXONOMY AND MORPHOLOGY RESEARCCH OF
KENAF IN MALAYSIA

Kenaf (Hibiscus cannabinus) is a herbaceous, annual,
short-photoperiod plant that contains high-quality
cellulose. The genus Hibiscus has a cosmopolitan
distribution and contains more than 400 species. It is
divided into six sections: Furcaria, Alyogyne,
Abelmoschus, Ketmia, Calyphylli and Azanzae. Kenaf is
classified in section Furcaria. The diversity in the number
of chromosomes and genomes found in this section is
unusual in the plant kingdom. Morphological and
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anatomical characters are helpful for selection of suitable
kenaf genotypes for fiber and paper production. Kenaf
has a large, light yellow, bell-shaped flower with a widely
open corolla. The flowers are 8 to 10 cm in diameter with
five petals (H'ng et al., 2009).

In 1999, the evaluation of kenaf adaptability to the
tropical climate of Malaysia was the primary concern of
scientists and agriculturists. In this regard, many
experiments have been conducted on morphological and
physiological traits and for selection of suitable
germplasm accessions and cultivation locations.
Moreover, to understand plant physiological requirements
and phenomena, the morphology and anatomy of
different kenaf cultivars have been evaluated. Studies of
kenaf fiber morphology studies indicated significant
differences in fiber diameter; length morphology exist
among kenaf cultivars (H'ng et al., 2009; Abdul Khalil and
Suraya, 2010). A similar distribution of vessels and
tissues with longer fibers and thicker fiber cell walls were
observed in all accessions (Figures 1 and 2). The
differences in fiber morphology and quality are caused by
genetic inheritance and manipulation, environmental
factors, management practices and agricultural inputs
(Hazandy et al., 2009; Hossain et al., 2011). The
determined chemical composition of kenaf met the
standard established by Pulp and Paper Industry of
Malaysia (Edeerozey et al., 2007; Abdul Khalil and
Suraya, 2010; Abdul Khalil et al., 2010). Research on
modification of morphological traits is ongoing in Malaysia
to utilize kenaf fiber more efficiently.

EVALUATION OF KENAF ADAPTIBILTY IN MALAYSIA

For successful commercial cultivation of kenaf, selection
of a suitable genotype with high growth rates and
biomass production is essential. Plant growth and
biomass production are strictly related to their
physiological characteristics. In a study of the gas
exchange of three kenaf accessions, Guatemala 4, V36
and Kohn Kean 6, no significant differences in net
photosynthesis rate were observed (Tahery et al., 2011).
For the Malaysian tropical climate, the cultivars
Everglade7l, HC2, HC78, Thai kenaf, V36, and V133
were recommended as commercially suitable genotypes
(Figure 3) (Asfaliza et al., 2001; Idris et al.,, 2001;
Aminah, 2003; Aini et al., 2009; Hossain et al., 2011).

It was recommended from the results of a number of
studies that photoperiod-insensitive and late-flowering
cultivars were suitable for the tropical climate of Malaysia
(Hossain et al., 2011; Wong et al., 2001; Daud, 2006).
The highest yield to be reported (9.68 t/ha) was obtained
from the accession V36. The kenaf cultivars available in
Malaysia are: V4, V12, V25, V33, V34, V36, V40, V41,
V43 and V72. An evaluation of the yield of two cultivars
found that V132 produced 101.6 pods per plant with 19.6
seeds per pod, whereas V133 produced 199.2 pods per
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Figure 1. Cross section of kenaf near pith and bark (H'ng et al., 2010).

Figure 2. Core Fiber of kenaf microscopic image (H'ng et al., 2009).

plant with 20.4 seeds per pod (Asfaliza et al.,, 2001).
Climatic factors can affect seed production of kenaf in
Malaysia (Othman et al., 2006). Recently, HC2 and V133
were investigated as promising genotypes for seed
forage and fiber production, especially on the BRIS soils
of Malaysia (Aminah, 2003; Aminah et al., 2006; Aini et
al., 2009; Hossain et al., 2011).

Kenaf cultivation on beach ridges interspersed with
swales (BRIS)

The large scale production of kenaf was still hard to
obtain because most of the recommended commercial
production area (BRIS soils) was under tobacco
cultivation. The National Kenaf and Tobacco Board
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Figure 3. Dry matter yield of bast and core (g/plant) of 12 varieties harvested at 150 days in

Malaysia (Daud, 2006).

planned the development of kenaf as an ecofriendly crop
cultivation to replace the current tobacco production from
BRIS soils by 2010 (Daud, 2006). The decision was
made due to uncompetitive tobacco industry as
compared to other countries and Tobacco Board has
been instructed to undertake replacement of the tobacco
by cultivating alternative crops according to their
suitability. So, in 2006, the new research projects funded
by National Kenaf and Tobacco Board (NKTB),
Malaysian Timber Industry Board (MTIB), and Malaysian
Agricultural Research and Development Institute
(MARDI) and other related agencies and Ministries were
approved on the cultivation of kenaf on BRIS soils
(Aminah et al., 2006).

During the initial stage of this program, Kenaf was
planted on BRIS soil specifically to replace tobacco
through contracted farming method. Some BRIS areas
were planted with Kenaf on different soil type in the area
namely Kelantan and Terengganu.

Kenaf was reported to produce up to 15 tons/ha of
stem production on fertile soils as oppose to 7 tons/ha on
BRIS soil. It was concluded after a number of trials of
Kenaf cultivation on BRIS that Kenaf is adapted to a wide
range of soil types, but performs best on the fine to
medium textured clay or loamy, well drained, fertile soils.
Due to its high adaptability with all ranges of soils; Kenaf
can be potentially planted on BRIS soil which is poor in
water holding capacity and nutrient availability due to
sandy texture in nature. Therefore these soils must be

amended to produce higher yields. However, Kenaf can
produce high productivity with the application of optimum
fertilization and irrigation system (Alternatives Field Crops
Manual, 1991).

Kenaf cultivation for seed production

Seed availability is a fundamental factor to ensure
successful development of a novel crop. Insufficient and
irregular supply of seed will obstruct planning and can
cause sethack to development of any industrial or
agricultural project. To ensure seed availability to satisfy
the strong industrial demand, many investigations of seed
production and quality have been conducted. Many
factors such as cultural practices, handling, harvesting,
and environmental conditions can affect seed production.

In June 2000, the Malaysian Agriculture Research
Development Institute (MARDI) initiated a research
project on seed production at various locations in
Malaysia to determine the most suitable climate and
photoperiod for seed germination. The research
established that temperature, rainfall and day length are
important factors for kenaf flowering and seed production.
In tropical countries such as Malaysia, the normal day
length is 12 h and high humidity prevails for much of the
year. Therefore, cultivation in the dry season is strongly
recommended for seed production in tropical areas
(Halimathul Saadiah, 2001; Halimathul Saadiah et al.,
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Figure 4. Mean dry matter yield of kenaf for forage production in Malaysia (Wong et al., 2001; Daud, 2006).

2006). The seeds require 60 to 90 days to mature after
fertilization. The Plant Breeding Research Department of
Malaysia has carried out research on kenaf hybridization
techniques, but did not raise novel hybrids (Othman et
al., 2006; Shukor et al., 2009). In addition, propagation
from shoot apices and stem nodes has been investigated
by various researchers and 70% plant survival was
achieved after transplanting (Ayadi et al., 2011; Hossain
et al.,, 2011a). An agronomic assessment of kenaf
cultivars suggested that kenaf seed should be produced
in the northern region of Malaysia because of the longer
dry period (Halimathul Saadiah, 2001).

Kenaf cultivation for fiber production

Kenaf germplasm has been screened not only for seed
production, but also evaluated for fiber production
potential. Photosensitivity is the main factor that has a
direct effect on kenaf growth and yield in Malaysia. Kenaf
needs 12.5 h of daylight per day to flower. However, the
Malaysian day is only 12 h long, which can result in the
early flowering of some cultivars. Early flowering can
reduce plant growth and fiber yield. Some studies have
indicated that manipulation of agronomical practices and
vegetative growth factors, such as planting and
harvesting date, fertilizer type, pesticide application and
planting density, can result in higher fiber yields of kenaf
(Asfaliza et al., 2001; Idris et al., 2001; Aminah et al.,

2004; Ashori et al., 2006; Othman et al., 2006; Wong et
al., 2001). In most fiber production systems the final
desirable plant production density was 185,000 to
370,000 plants/ha of single-stalked plants (Aminah et al.,
2004). High population density could favor higher fiber
yields, although the individual plant yield was higher with
a lower population density (Aminah et al., 2004; Baldwin
and Graham, 2006). The results of several studies of
fiber yield showed that Malaysia can produce high yields
of dry matter and fiber on an industrial scale (Halimathul
Saadiah et al., 2006; Bai and Yu, 2011) (Figure 5). It was
concluded that late-flowering and leafy cultivars are
suitable for fiber and seed production, whereas early-
flowering cultivars can be used as forage (Aminah et al.,
2006; Raji, 2007; Wong et al., 2001). The screening of
novel genotypes for seed and fiber production is ongoing
in collaboration with researchers in China, Bangladesh
and Malaysia under the UNIDO project (Aminah, 2003;
Hossain et al., 201la; Hossain et al., 2011b; Daud,
2006).

Kenaf cultivation for forage production

The results of growth and yield experiments on early-
maturing cultivars conducted by MARDI indicated good
potential for kenaf cultivation in Malaysia for forage use
(Figure 4). Crude protein content of kenaf plants at four
weeks after planting was 30.4%, which declined by up to
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Figure 5. Water use efficiency of three kenaf varieties at different stages of growth

(Tahery, 2011).

20% until the eighth week (Liang et al., 2003). Kenaf is
considered to be a high-protein feed that is highly
digestible (Aminah, 2003; Aminah et al., 2006). The
feeding of ground and pelleted kenaf hay is encouraged
as compared with chopped or whole plants. Furthermore,
kenaf feed has positive effects on the growth, milk yield
and milk quality of goats (Liang et al., 2003).

MANAGEMENT PRACTICES
Kenaf plant spacing and population

Kenaf production is highly dependent on climatic and
agronomical factors, such as plant population density,
irrigation, pest and insect management, and
mechanization. Plant population density has a significant
effect on kenaf production. Increased spacing (30 cm
between rows and 5 cm between plants) of kenaf plants
resulted in larger stems and a taller stand compared with
more closely spaced plants. However, a higher
population density tends to produce shorter stem stalks
because of crowding effects. In contrast, kenaf stem core
production was decreased at a low population density
(Aminah, 2003; Aminah et al., 2004, 2006).

Water requirements

Research on the water requirements of kenaf revealed
that plants need 12 mm of water per day for seed
germination and initial crop establishment. The fiber
quality and root length can be affected by fluctuation of
the water table level. Kenaf plants can grow to a height of

3.2 m under an adequate water regime (Kassim, 2001;
Tahery, 2011). The water requirements vary among
cultivars at different developmental stages as a result of
environmental factors (temperature and humidity) and
physiological factors such as transpiration and
photosynthesis (Tahery, 2011).

Weed and pest control

High humidity and rainfall during the growing season can
result in fungal disease on kenaf crops. Kenaf is
susceptible to fungal pathogens such as Phytophthora,
nematode infestation, Dysderus cingulatusand Aphis
gossypii Glover, which attacks seedlings 4 weeks after
germination (Figure 6). These diseases and pests can
damage young shoots, flower buds and developing fruits.
Use of pesticides is crucial for plant protection (Aminah et
al., 2006; Wong et al., 2001). The presence of a high
population density of nematodes was reported in a
number of field experiments on kenaf (Daud, 2006).
Spray application of furadan to control nematodes is
recommended after four weeks of germination (Daud,
2006).

Weed control is also essential for kenaf crop
management. The critical period for weed control is
during crop establishment. Pre-emergence herbicides
could be used to control emerging weeds. The major
weed species in the kenaf growing area are
Digitariaadscendens, Borreria alata, Cyperus rotundus,
Cleome sp., Cynodon dactylon, and Calapogonium sp.
Flufenacet applied as a pre-emergence herbicide and
fluazifop-butyl applied as an early post-emergence
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Figure 6. Effects of disease and pest on kenaf (A) Dysderus
cingulatus nymphs attack (B) phytopthora stem rot (Mardi, 2004).

herbicide are recommended by MARDI (Azmi, 2001).
Bentazon was tested as a suitable late post-emergence
herbicide for control of sedges and broadleaf weeds
(Azmi, 2001). Limited information on pest and weed
management is available; therefore there is a need to
conduct additional studies on this aspect of kenaf
production.

Nutrient requirements

The nutrient requirement of a crop is dependent on
climatic conditions and soil properties. Kenaf is
considered to be a nutrient-demanding crop. Previous
research has investigated the effects of different levels of
macronutrients. Different concentrations of nitrogen (N)
fertilizer did not result in any significant differences in
plant growth, biomass and foliage production (Figure 7)
(Zainul and Mansur, 2001; Othman et al.,, 2006).
However, application of N with phosphorus (P) at the rate
of 100 N:200 P kg/ha showed significant positive effects
on yield and growth of kenaf plants (Zainul, 2004). The
recommended application rate for kenaf in Malaysia is 80
to 100 kg N/ha, 150 to 200 kg P/ha, and 100 kg K/ha
(Hossain et al., 2011). Fiber production and quality were
not affected by application of only N, whereas combined
application of N and P showed small but non-significant
effects (Daud, 2006).

The effects of different concentrations of organic
carbon (C) on kenaf fiber quality and biomass production
were determined by Hossain et al. (2011). Some
significant effects on morphology and growth of kenaf
were observed in response to 20 t C/ha, but high
concentrations (more than 20 t/ha) reduced fiber
production and quality (Hossain et al., 2011a). The
nutrient requirements for kenaf production were found to
vary among production areas because of variability in soil
properties. Studies of kenaf cultivation on BRIS soils
suggested an optimal N application rate of 300 kg N/ha

(Othman et al., 2006).

The water regime and seasons are also important
factors that affect kenaf yield responses to fertilizer
concentrations. For example, application of N in wet
seasons had a more significant effect than application
during dry seasons (Aini et al., 2009; Hazandy et al.,
2009). Use of organic manure such as chicken dung is
also recommended for kenaf production on sandy and
BRIS soils. Increases in forage yield by up to 27% have
been reported by fertilizer optimization in various kenaf
production trials conducted on BRIS soils in Malaysia
(Aminah, 2003; Shukor et al., 2009; Hazandy et al., 2009;
Hossain et al., 2011). However, there is a need for further
detailed research on the fertilizer requirements of kenaf
plants in different locations and soil types in Malaysia.

Mechanization

Harvesting is the most critical aspect of kenaf production.
Manual harvesting of Kenaf is laborious and costly.
Mechanized harvesting is more feasible and efficient for
large-scale production. Many types of machines can be
used for kenaf cultivation according to the uses of the
end product. Furthermore, many modifications have been
performed on different types of machines used for
harvesting. For instance, a rice header, soybean thresher
and some other types of threshers have been modified
and successfully implemented in field trials by Malaysian
engineers to develop a seed thresher for kenaf
(Halimathul Saadiah et al., 2006; Ten et al., 2006; Ten
and Wong, 2006; Ghahraei et al.,, 2011). For fiber
production, a pedestrian-type kenaf stem cutter works
satisfactorily, but has received very limited practical
application in large plantations because of the low stem-
cutting capacity of the machine. A sugar-cane tractor was
used to harvest kenaf stems and showed good potential
for large-scale kenaf plantations (Daud, 2006).

KENAF PROCESSING

After harvesting, kenaf is processed for a variety of uses,
such as seed processing, forage and fiber production.
For each of these end uses, different methods have been
explored and adopted, as discussed below.

Kenaf seed processing and storage

Supply of high-quality seeds is needed for continuous
and reliable kenaf production. However, seed production
needs a particular climate and harvesting time. About
25% of kenaf seeds lose their viability because of
suboptimal storage conditions. Kenaf seeds require
drying for storage. It is necessary to clean and dry the
seed thoroughly for successful long-term storage.
Artificial dryers can be used for this purpose. The seed
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Figure 7. Effects of nitrogen level on forage and fiber production of kenaf (Zainal and Mansur, 2001).

can be stored at 8 to 12% moisture level. Several studies
have indicated that seed should be stored at 5°C in a
controlled humidity and temperature environment
(Halimathul Saadiah, 2001; Bakhtiari et al., 2011).

Kenaf processing for forage use

As a high-protein feed source, kenaf is suggested to be
suitable as a protein supplement for livestock feed. The
optimum harvest interval for good-quality forage is about
seven weeks to obtain the maximum dry vyield. It is
important to apply minimal doses of chemicals for
production of crops to be used as animal feed. A
multipurpose disc mill is needed to process kenaf
material. The utility of a variety of forms of kenaf feed,
such as pellets, silage, cubes, chaffs and meal, as animal
feed have been studied (Liang et al., 2003). Kenaf meal
is the most favorable for further processing because it
can be mixed easily with other feed materials. Processing
of kenaf involves a humber of stages, such as harvesting,
chopping and drying. On the basis of the results from a
comprehensive study on forage production, it was
recommended that forage kenaf should be harvested
between 6 to 8 weeks after planting and chopped into 4-
cm-long pieces and dried to less than 15% moisture.
Kenaf meal should be stored in proper bags and in a dry
environment. A study of bagging techniques revealed that
kenaf meal can be stored for up to eight months in a
plastic-lined bag at 21°C (Najib et al., 2001).

Kenaf processing for fiber production

As a fiber crop, the kenaf stem must be processed into
the bast and core. Retting is the conventional method
used to produce high-quality fiber. The traditional method
is water retting, but this procedure results in severe
environmental pollution and low-grade fiber; therefore it is
essential to seek a pollution-free or minimal-pollution
retting method. In a study of microbe retting, 91.31%
removal of pectin was achieved under the optimal retting
conditions. The most effective retting fungus was
observed microscopically to be a type of epiphytic
filamentous fungus (Yu and Yu, 2007). There is also
demand for unprocessed kenaf stems from kenaf board
manufacturers as an alternative woody species for paper
production.

END PRODUCTS OF KENAF
Edible and cytotoxic oil

The kenaf oil content in kenaf seed varies on average
between 16% and 22% (Bakhtiari et al., 2011). Kenaf
seed oil is considered edible for human because of the
high quantities of monounsaturated and polyunsaturated
fatty acids (Coetzee et al., 2008). The seed oil is reported
to be cytotoxic (Falusi, 2008) towards leukemia and
cancer cells (Foo et al., 2011; Yazan et al., 2011a, b).
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Figure 8. Composition of kenaf seed (Bakhtiari et al., 2011).

Kenaf stem parts were studied to investigate their
biomedical value. A survey of pillows filled with kenaf
decorticated fiber revealed that they had a positive effect
on sleeping problems and reduced pains in 60% of
respondents, which were selected on the basis of age,
sex, marital status, and level of healthiness (Najib et al.,
2006; Bakhtiari et al., 2011) (Figure 8).

Raw material for fiber

Kenaf fiber is a potential raw material for a variety of
products such as reinforced composites, fiberboard,
fabrics, high-quality paper, and furniture (Najib et al.,
2006; Akil et al., 2011). The whole stem of kenaf is an
attractive raw material that is suitable for use in high-
quality paper production. Kenaf fibers exhibit different
behavior during pulping and paper-making because of
their different morphological structure (Aji et al., 2009;
Akil et al., 2011; Mossello et al., 2010b). Fiber properties
directly influence the pulping conditions applied in pulp
and paper production. During refining, the core pulp
rapidly attains a freeness value that is quite prohibitive for
practical purposes. In contrast, bast pulp is refined easily
and retains its strength (Mossello et al., 2010c; Harun et
al., 2009). Because of differences in the quality of bast
and core fibers, researchers have proposed fiber
separation and pulping of each fraction separately, and
using each pulp alone or blending the refined bast pulp
and unrefined core based on the desired final product
properties (Mossello et al., 2010d). Generally, selection
of the pulping process depends on the function of the end

product. Kraft, soda and soda-AQ processes are the
most frequently used for kenaf. In comparison to Kraft
pulping, the soda-AQ process gives a higher yield and
better delignification without causing environmental
damage because of restricted sulfur emissions. Soda-AQ
pulping with kenaf whole stems requires a lower chemical
input and produces a higher pulp yield than the soda
process. In addition, the soda-AQ procedure is
considered to be suitable for small-scale mills (Mossello
et al., 2010, 2010e).

Biodegradable source of composite material

Kenaf has received attention from many researchers as a
cheap, renewable, recyclable, and biodegradable
alternative to synthetic polymers (Batchiar and Hamdan,
2009; Behjat et al., 2009; Ahmad et al., 2011). Kenaf
exhibits a low density and non-abrasiveness during
processing. Owing to kenaf's specific mechanical
properties and biodegradability, after adequate treatment
it can be used in combination with synthetic materials,
such as polyester or rubber, which can help to greatly
reduce the fiber hydrophilicity for the production of
composite material (Ahmad et al., 2005, 2011; Aber et
al., 2009; Abu Bakar et al., 2010). A number of studies
have been carried out to explore the potential
reinforcement of kenaf fiber with polymeric materials. A
higher tensile strength of kenaf composite materials can
be achieved by using fibers with higher tensile strength
filling, but this could reduce the elasticity of kenaf fibers
(Ahmad et al., 2005; Edeerozey et al., 2007; Aji et al.,



2009, 2011). Different plant growth conditions can affect
the length of kenaf fibers, which in turn affects the
mechanical strength (Ochi, 2008). Some researchers
disagree and state that modification of the fiber always
improves the tensile strength of kenaf, but in fact
sometimes the tensile strength is reduced (Kalam et al.,
2005; Abdul Khalil and Suraya, 2010; Ismalil et al., 2011;
Thirmizir et al., 2011). The absorbent capacity of kenaf
was found to be 10-fold more than the weight of kenaf
core material (Najib et al., 2001, 2006; Cao et al., 2011,
Jonoobi et al., 2011).

Use of kenaf fiber has shown promising results and
requires further exploration to reduce environmental
pollution. A number of research experiments have been
conducted on the use of kenaf fiber, such as chemical
treatment of fibers, matrix combinations, processing
techniques, and environmental effects on the composite
material. Most of these studies concluded that the
problem of wettability of the composites inhibits further
increase in fiber stuffing and, consequently, fiber pull-out
(Ashori et al., 2005; Aber et al., 2009; Aji et al., 2009,
2011; Abdrahman and Zainudin, 2011).

Kenaf plants with long stems are reported to possess
better fiber properties than plants with short stems.
Determination of the critical length and tensile strength
are important for preparation of a composite because,
below this critical length, the mechanical and physical
properties will be affected since strength and length of
kenaf varies with fiber content (Ashori et al., 2006; Aji et
al.,, 2011; Alavudeen et al., 2011; Anuar and Zuraida,
2011). For example, a composite can be damaged quite
easily because of fiber pullouts. The critical fiber length
for kenaf-fiber-reinforced biocomposites has been stated
to be about 6 mm (Ashori, 2006; Abdul Khalil et al., 2010;
Ibrahim et al., 2010; Bai and Yu, 2011). The results of a
field experiment on the kenaf cultivar Everglades 71
indicated that the bast fiber contained a high content of
holocellulose and alpha-cellulose, which could improve
the composite strength and stability (Ashori, 2006; El-
Shekeil et al.,, 2011). Morphological data for the same
cultivar showed formation of a strong fiber—fiber hydrogen
bond by virtue of easy pulp collapse. The longer length of
the bast fibers resulted in flexible fibers that are good for
fiber bonding, entanglement, and tear and tensile
strength properties that are required in natural-fiber
composites (Ashori, 2006; Talib et al., 2011). Similar
results were obtained in the downstream sector of
ongoing research at the Universiti Putra Malaysia on
mechanical properties (Jonoobi et al., 2011; Harun et al.,
2009). Many studies have shown considerable promise
exists for the commercial viability and enhanced
technological application of Malaysian cultivated kenaf for
composite material production (Abdul Khalil et al., 2010;
Abu Bakar et al., 2010; Abdrahman and Zainudin, 2011).

In a recent study kenaf was evaluated for
phytoremediation of heavy-metal-contaminated soil. The
results indicated that kenaf has potential to absorb and
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accumulate nickel and copper from contaminated soils
(Hasfalina, 2010; Hasfalina et al., 2010). The detailed
research is going on.

Status of kenaf in Malaysia

To develop the Kenaf industry in Malaysia requires an
assessment of its overall business environment through a
Strength, Weakness, and Opportunity and Threat
(SWOT) analysis. There was a need to understand the
various components and drivers of the industry in which it
is competing. The information gained could then help
support key decisions to be made in all areas including
business development, Kenaf cultivation, and processing
and manufacturing, production technology, human
resource development, sales and marketing. It is then
possible to make informed strategic choices and plan
about the future of the organization. Development of
kenaf industry in Malaysia has some considerable weak
and strong aspects First of all, the climate of Malaysia is
suitable for the kenaf cultivation. It has a high value as
an added product and no waste plant utilization. The
government and Research Departments of Malaysia are
keenly interested in the -cultivation of kenaf due to
prospective market of its stem fiber in the region.
However, unavailability of enough cultivation knowledge,
lack of mechanization, high capital investment and low
profits are main obstacles in developing kenaf industry in
Malaysia.

According to a survey conducted in 2009 by ECER,
available opportunities related to kenaf production has
been revealed. They reported that there is high demand
for Kenaf fibers both locally and internationally which
should create opportunity for Kenaf stem cultivation.
Kenaf stems market is promising as the demand is
increasing. Currently, Kenaf stems have been produced
by NKTB, Everise crimson and KFI. For example, there is
a monthly demand from Panasonic Electric Work Kenaf
(Malaysia) Sdn Bhd by 900 tonnes through NKTB. There
is also a demand on Kenaf fiber and core locally and
internationally. Locally, there is a willingness of
companies such as The Armour Factory to be involved in
this procuring of Kenaf fiber to replace their current
material to Kenaf hybrid. Internationally, KEFI Italy has
indicated interest to purchase 12,000 tonnes per year.

There are a number of research institutions (that is,
UPM, MARDI and FRIM) who are continuously carrying
out research for the development of Kenaf industry. For
example, UPM is currently undertaking “Downstream
Research and Marketing on Kenaf Based Products”
funded by Economic Planning Unit (EPU), “Increased
Production, Efficiency in Small-Holder Kenaf Production
Systems for Specific Industrial Applications”, funded by
UNIDO and other research projects which are funded by
the university, and MARDI which was directed by NEAC
to coordinate R&D on Kenaf as another industrial crop
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(Including research on the upstream); and FRIM is
developing a product, Oriented Strand Board (OSB) by
using Kenaf bark. With this condition, there should be an
increment in top down R&D funding from the government
on selected area according to the Road Map.

It has become a national agenda as the Government
supports the promotion of Kenaf as seventh commaodity.
In 2010, NKTB has received an allocation of more than
RM 30 million for developing Kenaf industry in the states
of Terengganu, Pahang and Kelantan under seven (7)
key programs of Kenaf. This shows a commitment from
government in supporting the Kenaf industry, e.g.:
Optimization and reproduction of necessary harvesting
and fiber processing machines.

FUTURE STRATEGIES

1. Local seed production, cultivation and harvesting of
Kenaf and grading of fiber are still ineffective and a there
is need to conduct research on these issues.

2. Farmers require effective extension and guides to
improve their cultivation agronomy and raise yield. For
this to happen, human resource development has to be
enhanced to meet farmers’ needs.

3. Existence of opportunities is necessary for high value
added processing and innovation if fiber supplies
arrangement tackled.

4. Government support and participation continue to be
an important driver to Kenaf initiative.
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