
 
 

Salahaddin University-Erbil 

College of Agricultural Engineering Sciences      

Department of Field Crops 

Post-Harvest Technology of Field Crops  

 

 

 

Influence of Micronutrients and Management Practice on Kenaf 

(Hibiscus cannabinus L.)  

Submitted to the department of (Field Crops) in partial fulfilment of the requirement for the 

degree of MSc. in (Post Harvest Technology) 

 

By 

Dedar Maghded Sultan 

 

Supervised by 

Assist. Prof. Dr. Rabar Fatah Salih 

2020-2021



1 
 

 

Table of Contents 
Abstract: ...................................................................................................................................................... 2 

1. Introduction ............................................................................................................................................. 3 

2. Effect of Micro Nutrients on Kenaf Growth: ....................................................................................... 5 

2.1. Effect of Zinc on Kenaf: .................................................................................................................. 5 

2.2 Effect of Boron on Kenaf: ................................................................................................................ 6 

3. Effect of Management Practice on Kenaf: ............................................................................................ 6 

3.1. Kenaf Plant Spacing and Population: ............................................................................................ 6 

3.2. Effect of Planting Date on Kenaf: ................................................................................................... 7 

3.3. Requirements of Water: .................................................................................................................. 8 

3.4. Seeding Rate: .................................................................................................................................... 8 

3.5. Control of Weeds and Pests: ........................................................................................................... 8 

3.6. nutrient requirements: .................................................................................................................... 9 

3.7. Mechanization and Harvesting: .................................................................................................... 10 

3.8. Fiber Extraction from Kenaf: ....................................................................................................... 11 

4. conclusion: ............................................................................................................................................. 12 

5. references: ................................................................................................. Error! Bookmark not defined. 

 

 

 

 

 

 

 



2 
 

Abstract: 

Kenaf (Hibiscus cannabinus L.) is an annual, tropical and herbaceous plant and belongs to 

Malvaceae family. It’s cultivated for the production of fiber, which is used in various industries 

like paper, textile, rope, bio-composites, bio fuel and cordages. Although, kenaf is affected by 

different levels of micronutrients and management practices. Micro nutrients such as boron and 

zinc significantly affected plant height, stem diameter and number of leaves. Where, highest plant 

height of 83.0 cm and stem diameter of 7.5 mm and 36.6 leave number observed with applying 5.0 

kg/ha of Zn. Furthermore, maximum plant height of 87.1 cm when 1 kg/ha of B is used, highest 

stem diameter and leaves number was 7.5 mm and 39.5 respectively with the application of 1.5 

kg/ha of B. As well as, management practice affected kenaf growth and yield, in which planting 

in early May produced highest stem dry yield, plant height, stem diameter and bast to core ratio of 

10.7 mg/ha, 256 cm, 12.4 mm and 1.92 respectively. There are other agricultural practice that 

affects kenaf growth and yield like seeding rate, plant spacing, water and nutrient application, 

weed control, harvesting and extraction of fiber. 

Keywords: Kenaf, Micronutrient, Boron, Zinc, management Practice, Fiber. 
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1. Introduction 

Kenaf’s scientific name is (Hibiscus cannabinus L.) that produce mainly high-quality fiber, it is 

an annual, herbaceous, and warm season crop that belongs to the Malvaceae family. However, it’s 

a tropical plant but kenaf varieties can be grown in a wide range climates and geographical regions 

(Shahraiar et al., 2012). During the year 2014 to 2015 the production of kenaf and other bast fiber 

crops was reached to about 232.8000 tons in year, also in the developed countries for example 

Malaysia, India, Brazil, Africa, Vietnam, Indonesia and Pakistan are the main kenaf plant 

producers in the world. In order to replacing the plantation of tobacco Malaysia administration is 

continuously supporting kenaf production as the second industrial crop (Olanipekun, 2019). 

Paridah and Khalina, (2009) reported that kenaf consists of two main parts the woody outer part is 

the bast while the inner part is the core that differ in properties in terms of physical, chemical, 

mechanical and anatomical characters. Because of these variations both parts of fiber should be 

refined distinctly, and the bast fiber is the point of interest in researches. Kenaf considered as a 

fast-growing plant that can be harvested after only in four to five months. Further, it can be planted 

twice in a year as well as, kenaf is one of the most important plants grown for the rope, twine, bags 

and sacks processing blending jute and pineapple fibers created coarse fibers. Although, kenaf 

fiber is better than jute if handled properly, this is due to its higher tensile strength, luster, tolerance 

to the rot and tougher. These properties make the kenaf to be a valued source of natural fibers 

obtainable for the clothes and industrial applications (Salih, 2016). Saba et al. (2015) observed that 

both core and bast of kenaf are of the suitable products for growers, and can be used separately or 

mixed together in textile, paper pulp, cordages, chemicals, substrates of biofuel and bio 

composites. However, Charles et al. (2016) investigated that whatever the kenaf plant is 

considered frequently as a fiber crop, also the whole kenaf plant such as leaves and stalk can also 
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be used as feed for livestock since it has high content of protein. Crude protein in leaves of kenaf 

is 14 – 34%, while the stem contains 2 – 12% protein and the whole plant contains 6 – 23% crude 

protein. Meal of kenaf which is used as a complement feed stock for sheep as compared to alfalfa. 

The chopped kenaf has also 29%, 25%, and 15.5% dry matter, acid detergent fiber and crude 

protein respectively was also found to be an adequate source of food for Spanish goat. Pang et al. 

(2015) detailed that kenaf is a dicotyledon plant and its stem consist of three layers an outer cortical 

that is the bast layer named phloem, while inner part is the core layer named xylem also a central 

thin pith a sponge like tissue. In recent years kenaf considered to be ecologically friendly and 

taking the interest of agronomists for two reasons first carbon dioxide CO2 was accumulated in 

kenaf leaves relatively in higher rates, second phosphorus and nitrogen absorbed by kenaf from 

the soil. Kenaf have simple serrated edge leaves which is of two types complete and divided that 

located side by side on the stalk. Also, have flowers of yellow to creamy colored, large bell shaped, 

as well as the size of seeds was 6 mm long and 4 mm wide that is black in color. The chemical 

composition of kenaf fiber is hemicelluloses (21 to 24 %), cellulose (58 to 63%) and lignin (12 to 

14 %) (Khalil et al., 2010). Olanipekun et al. (2020) stated that kenaf fiber morphology and quality 

vary between plants based on environmental condition, management practice and genetic 

inheritance. However, Wolfe and Beegle, (2011) testified that kenaf is affected by several different 

levels of micronutrients such as (zinc, boron, copper and manganese). The essential elements for 

plants are N, P, K, H, O, C, Ca, Mg, Fe, S, B, Cu, Zn, Mo, Mn, and Cl from those 16 nutrients 9 

are essentials called macro nutrients that are required in large quantities by plants, while the 

persisted ones are called trace elements include (Cu, B, Fe, Mn, Zn and Mo) that comprise both 

macro and micro nutrients and it’s required in small quantities. On the other hand, it’s important 

limiting factors for growth of plants, symptoms of deficiency of zinc are slow growth rates, shorter 
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internodes, narrow leaves, and small deformed leaves that leads to rosette in young leaves. There 

more, Zn is one of the key elements for all crop parts, and its deficiency is observed in all types of 

soils in worldwide so it’s important to apply zinc when growing crops (Imtiaz et al., 2010; Hafeez 

et al., 2013). Hossain et al. (2010) exhibited that boron fertilizer also involved directly and 

indirectly in a number of biochemical and physiological processes in growth of plants such as 

division of cells, strength of cell wall, fruit and seed development and transport of sugar all are the 

role which is correlated with boron. In addition, Salih, (2016) reported that zinc and boron 

fertilizers when applied at different levels, he anticipated that it increases length between fiber 

nods, flexibility also improved. As well as, he expected that brittleness and coarseness of fiber 

reduced. Danalatos and Archontoulis, (2010) stated that kenaf production is affected by 

management practices as well, such as row spacing, planting date, water regimes, seeding rates, 

nutrient requirements and harvesting machine. Berti et al. (2013) testified that the yield of kenaf 

can reach to 10 mg/ha, assessing it can yield biofuel of 1400 L/ha. They suggested that kenaf 

should be planted at seeding rates of 10,000 – 32,000 seeds/ha with the row spacing of 30 cm. 

Then, the objective of this review is to investigate the effect of micro nutrients as zinc and boron 

individually and in combination on growth of kenaf and different management practices affecting 

growth and yield of kenaf.  

2. Effect of Micro Nutrients on Kenaf Growth: 

2.1. Effect of Zinc on Kenaf: 

Zinc is one of the trace elements, it means that is found in the soil in small amounts. However, 

the plants without this element can’t thrive. On the other hand, application of excessive zinc 

fertilizer can show toxic effect on plants. Salih et al. (2014) conducted an experiment by using 

two levels of zinc, and the results showed that the plant height was 87.8 cm when no zinc is 
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applied, while the application of 5.0 kg/ha showed the plant height of 83.0 cm. The stem 

diameter was 7.5 mm in control treatment and when 5.0 kg/ha of zinc is used the stem diameter 

was 7.0 mm. In contrast, the number of leaves was none significant in which the maximum and 

minimum number of leaves was 37.3 and 36.6 with the submission of 0 kg/ha and 5.0 kg/ha of 

zinc.  

2.2 Effect of Boron on Kenaf: 

Salih et al. (2014) investigated an experiment on the effect of boron on kenaf using different 

concentrations of boron, and the results revealed that the maximum plant height was 87.1 cm with 

the 1.0 kg/ha of applied boron. While, the minimum plant height was 85.7 cm with the application 

of 1.5 kg/ha of B as compared to control treatment which was 83.4 cm. The maximum and 

minimum stem diameter was 7.5 mm and 7.2 mm with the application of 1.5 kg/ha and 1.0 kg/ha 

of B respectively in compression with control treatment which recorded 7.0 mm of stem diameter. 

As well as, highest and lowest number of leaves was observed with the application of 1.5 kg/ha 

and 1.0 kg/ha of B which was 39.5 and 34.8 respectively, as compared to control treatment that 

was 36.4 with zero applied boron. 

3. Effect of Management Practice on Kenaf: 

3.1. Kenaf Plant Spacing and Population: 

Production of kenaf is largely depended on agronomical and environmental factors for example 

irrigation, plant density population, mechanization and insect and pest managements. Plant density 

or population have a significance impact on production of kenaf, in which enlarged spacing of 30 

cm among rows and between plants 5 cm for kenaf gives taller and larger stems as compared with 

extra closely spaced plants. Although, a higher density of plant populations resulted in producing 
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shorter stems due to crowding effect. In comparison, lower population density produces decreased 

core of kenaf stem (Basri et al., 2014). Bourguignon et al. (2017) conducted an experiment to 

indicate the effect of row spacing on kenaf by using different spacings, and the results showed that 

the highest dry stem yield is 13 mg/ha with the row spacing of 20 cm, and lowest dry stem yield 

is 9 mg/ha with 76 cm row spacing. Maximum plant height was observed with the row spacing of 

38 cm which was 260 cm, in contrast minimum plant height was 251cm with row spacing of 20 

cm. Consequently, the ratio of bast to core was non significantly affected by spacing, in which 

highest and lowest bast to core rates was 1.92 for all the spacings of 20 cm, 38 cm and 76 cm. The 

maximum and minimum stem diameter was 12.8 mm and 12.0 mm that are observed with the row 

spacing of 38 cm and 20 cm respectively. 

3.2. Effect of Planting Date on Kenaf: 

Bourguignon et al. (2017) directed an investigation for showing the effect of dissimilar planting 

dates on kenaf, in which three planting dates were used such as early May, end of May and early 

June. Therefore, highest dry yield of stem was 10.7 mg/ha in planting date of early May, while 

lowest dry yield of stem was 7.4 mg/ha in planting date of early June. Maximum value for height 

of stem was 256 cm in early May, but when kenaf plant is planted at the end of May it recorded a 

stem height of 216 cm. the planting date of early May recorded a stem diameter of 12.4 mm, while 

planting at the end of May and early June showed a diameter of 11.9 and 11.3 respectively. 

Frequently, the bast to core ratio in the early May, end of May and early June was 1.92, 1.86 and 

1.71 respectively.  
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 3.3. Requirements of Water: 

Tahery et al. (2011) specified that researches on needs of water for kenaf showed that 

germination of seeds and initial establishment of plants require 12 mm/day of water. Fluctuations 

in water table level can alter fiber quality and length of roots. Beneath a suitable regimes of 

water kenaf may grow to 3.2 m height. In different stages of development water demands vary 

according to physiological factors as photosynthesis and transpiration and ecological factors as 

moisture and temperature.  

3.4. Seeding Rate: 

Bourguignon et al. (2019) showed that the seeding rate can have impact on kenaf growth and 

yield, and as a result of his study the seeding rate of 247,000 seed/ha recorded a maximum plant 

height of 262 cm and minimum plant height was 255 cm with the sowing of 371,000 seeds/ha. 

Maximum plant density was 227,791 plants/ha with seeding rate of 371,000 seeds/ha, while 

minimum plant density was 166,276 plants/ha with 247,000 seed/ha of seeding rate. Highest and 

lowest yield of stem was 10.0 mg/ha and 9.6 mg/ha with the seeding rate of 371,000 seeds/ha 

and 247,000 seeds/ha. Core to bast ratio is none significantly affected by both seeding rates 

which was 1.75 for both 247,000 seeds/ha and 371,000 seeds/ha. In addition, maximum value of 

basal diameter was 2.12 cm with seeding rate of 247,000 seeds/ha, and minimum value of basal 

diameter was 1.98 cm with seeding rate of 371,000 seeds/ha. 

3.5. Control of Weeds and Pests: 

During the period of growth season rainfall and high moisture may results in attacking the kenaf 

plant by fungal and disease. Four weeks after seed germination of kenaf plant it may prone to 

fungal pathogens for example infection by nematodes, Phytophthora, Aphis and Gossypi glover. 
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These pests and diseases might injury young shoots, buds of flowers and developed fruits, thought 

the usage of pesticides is critical for protection of plants. Furthermore, another important 

management practice for kenaf growth is control of weeds. The period of establishment of crops 

is vital, for this reason pre-emergence herbicides should be used to control the emerged weeds. 

Main species of weeds in kenaf cultivated regions are Borreria alata, Digitaria adscendens, 

Cyperus rotundus and Cynodon dactyion (Aminah et al., 2006). One of the pre emerged applied 

herbicides are flufenacet, and initial post emerged herbicides are fluazifop butyl. Bentazon was 

determined as a late post emergent herbicide appropriate to control of broad leave and sedges 

weeds. However, inadequate information is available on weeds and pest control, hence its essential 

to conduct more researches on these aspects for production of kenaf (Basri et al., 2014). 

3.6. nutrient requirements: 

The requirements for nutrients of any crop plants are depended on properties of soil and 

environmental conditions. Since, kenaf is one of the crops to be nutrient challenging crops. Latest 

studies showed that different levels of nitrogen at different concentration have none significant 

effect on growth of plant, yield of foliage and biomass (Othman et al., 2006). Nevertheless, 

Hossain et al. (2010) demonstrated that supplying of phosphorus and nitrogen at the ratios of 200 

P: 100 N kg/ha displayed a positive significant influence on kenaf growth and yield. Yield and 

quality of fiber was not influenced by applying only nitrogen, although nitrogen and phosphorus 

submission together resulted in minor but not significant influence. Carbon influenced the kenaf 

bio mass yield and quality when used in different levels. Hossain et al. (2011a) presented nearly 

some significant impacts on development and morphology of kenaf was detected in the response 

of 20 tons/ha of carbon, whereas higher concentration of carbon higher than 20 tons/ha decreased 

quality and yield of fiber. The needs for nutrients by kenaf plants were find that is affected by 
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regions of production, this is due to the differences in properties and characteristics of soils. 

Hossain et al. (2011b) stated that seasons and water management are important aspects that 

influences the response of fertilizer levels on yield of kenaf, for instance supplying nitrogen in 

rainy season have higher significant effects as compared to those applied during the periods of dry 

season. Dung of poultry as an organic-manures are recommended as well for kenaf production on 

Bris and sandy soils. Hossain et al. (2011) conducted an experiment by using different 

concentrations of carbon, were maximum plant height, stem diameter and leave numbers recorded 

with the application of 20 tons of carbon/ha that was 219.30 cm, 14.30 and 77.13 respectively. 

whereas, 10 tons of carbo/ha showed minimum plant height of 165.17 cm and stem diameter 9.89 

mm and leave number 61.48 as compared to control treatment. 

3.7. Mechanization and Harvesting: 

Basri et al. (2014) documented that one of the critical factors in production of kenaf is harvesting, 

and there are two methods for harvesting of kenaf manually or by machine. Harvesting manually 

is require more costs and labors, there for harvesting by machine is more efficient and practicable 

in large areas of kenaf production. Several machine types can be utilized for cultivation of kenaf 

based on the end products. Ghahraei et al. (2011) specified that for yield of fiber an ordinary type 

of kenaf stem cutter which satisfactorily works, thought it have received partial practical 

application in huge cultivation areas. Due to the low cutting capacity of stem harvesting machine. 

Since, tractor of sugar cane harvesting used for kenaf harvesting as well, and it’s presented a good 

potential in large areas of kenaf cultivation. Ramesh et al. (2016) reported that kenaf is picked at 

optimum content of fiber, often at the onset of blooming as the ideal time. Harvesting is done 

manually or mechanically with kenaf-adapted agricultural equipment. Kenaf plant is unable to 

survive cold and temperature influences that requires temperature maintenance above 10 C for 
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kenaf harvesting.  Kenaf harvesting id depended on the location of cultivation, available 

equipment, techniques of processing and end use products. Kenaf stems is harvested in winter 

when still the plants in the field, climatic conditions destroy the stems and leaves. There more, 

there are four harvesting kenaf methods include jute/reed harvester, F.lli Bassi harvester, sugar 

cane and forage harvesters.  

3.8. Fiber Extraction from Kenaf: 

Pari, (2013) investigated that stem of kenaf after harvesting the bark of the stem is removed, then 

the fiber extracted via a process called retting. The process of retting is the phenomenon occurs by 

combined bacterial activity and weathering that permits degradation of stalk material around the 

bundles of fibers. Process of retting disrupts middle lamella which is rich in pectin connected to 

the adjusted cells of fiber in which bast fiber is released. Normal retting is done in biologically 

running streams or active water ponds, which is typically isolation method of strands of bast fiber 

from the bark of plant. Although, the concern for variances in fiber characteristics. Ramesh et al. 

(2016) included various different methods of retting for example, first method dew retting it is 

suitable for the climates that have high day time temperature and heavy dews during night time. 

In this type of technique the stalks that are harvested windrowed in the field, in which due to the 

mutual action of sun, dew, air and bacteria fermentation occur melting most of the surrounding 

stem material of fiber. Second method is retting in water is a common way where bacteria break 

down the stalk bundles and pectin into water. The center of the stalk part is penetrated by water 

the inner cells is swelled, bursting outer layer, so moisture absorption and decaying of produced 

bacteria is increased. The third method is retting in warm water starts with the immersion of kenaf 

stalk in warm water for three days at least to obtain clean and uniform fiber. The fourth method is 

mechanical process relatively manipulated for preparing the fiber for textile, fiber board, and paper 
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making, also the results will be twisted or short fiber. The fifth method is chemical retting for 

dissolving pectin and other compounds approximately some chemical substances. Since, this way 

is expensive and quick and high-quality fiber is produced.  

4. conclusion: 

The previous studies showed that kenaf growth were affected by different types of micro-nutrients, 

for example boron and zinc which is required in small quantities but exerted tremendous effect on 

kenaf growth for the taken parameters plant height, stem diameter and number of leaves. Another 

factor that affects kenaf growth and yield is management practice such as planting date, seeding 

rate, plant spacing and population, water requirements, weed and pest control, nutrients, harvesting 

and fiber extraction. However, early planting date showed a significant increase of kenaf yield, 

and closely spaced plants have shorter stem than sparsely spaced plants. In addition, the application 

of nitrogen and phosphorus is also stimulated growth and yield of kenaf.   
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