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ABSTRACT

Pot and field experiments were conducted to determine the effects of inorganic fertilizer, organic manure

and combination of both on growth, calyx yield and quality of Roselle. Treatments included: control no

fertilizer (T1); 300 kg /ha NPK 20-10-10 (T2); 2.5 t. /ha (T3); 5.0 t. /ha (T4); 7.5 t. /ha (T5); and 10 t. /ha

cassava peel compost (CPC) (T6); 2.5 t. /ha CPC + 150 kg /ha NPK (T7); 5. 0 t. /ha CPC + 150 kg /ha NPK

(T8); 7.5 t. /ha CPC + 150 kg /ha NPK (T9) and 10 t. /ha CPC + 150kg/ha NPK (T10). Application of

mineral NPK in combination with CPC resulted in the highest calyx yield (22.2 t. ha). Integrated use of 5.0

t. /ha CPC + with 150 kg /ha NPK yielded 22.2 t. /ha calyx which is 45 % higher than yield obtained from

300 kg /ha mineral NPK. Combination of compost with NPK also increased the concentrations of essential

proximate and nutritional quality of Roselle calyx. This study indicated that combination of crop waste compost

together with mineral fertilizer proves more efficient than either organic or inorganic fertilizer used alone in

increasing yield and quality of calyx. Economic analysis favoured the use 150 kg /ha NPK with 5.0 t. /ha

CPC. Therefore this combination seemed to be optimum for good growth and high quality Roselle production

in the southern guinea savanna of Nigeria.
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Introduction

The red roselle (Hibiscus sabdariffa L.) is a botanical species of the family Malvaceae. Probably native

to tropical Central and West Africa, roselle is mainly cultivated in tropical and subtropical regions of the world

(Tindall, 1986; Allel, 2003) for its attractive edible calyces (Purseglove, 1991). It is known by many names

such as ‘Florida roselle’and ‘Florida cranberry’ in Florida, USA; ‘bisap’ in Senegal and ‘Sobo’ in Nigeria

(Stephen, 2003; Wong et al., 2002). Apart from nutritional and health importance, roselle plays am important

role in income generation and subsistence among rural farmers (Nyarko et al., 2006) in developing countries.

The different parts of roselle are the leaves, calyces and seeds and these have been used for different uses as

vegetables, source of oils, refreshing drinks and food preserves (Clydescalr et al., 1979; Pen-kong, 2002) and

for medicinal and health purposes (Delgado-vargas et al ., 2000; Wrolstad, 2004). The tender stems, leaves

and calyces are used as vegetable in the preparation of soups and sauces – calyces are specially prepared into

a textural form suitable for use as meat substitute. The seed of roselle is a valuable food resource on account

of its protein (20-33%), calorie (24%), and fat (22% on dry weight basis) and also substantial amount of fibre

(14%) and valuable micro-nutrients. It is also an excellent source of culinary oil (Ahmed, 1980; Omobuwajo,

et at., 2000). The oil content in roselle seed is also reported to be of high lysine level (Al-wandawi, 1984).
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In Northern Nigeria, the seeds are fermented into a condiment known as ‘mungza ntusa’ (Balami, 1998). 

 The calyx which may be green, light or dark- red is used as a vegetable or for food and beverages

preservation in food industries (Clydesdale et al., 1979; Aina and Shodipe, 2006). In Nigeria, roselle juice

otherwise known as ‘sobo’ drinks is quite popular among the populace as a result of its attractive colour,

pleasant flavour and refresing taste. More recently the nutritional attributes of the vegetable and potential health

benefits of extracts from the calyx have been reported (Adegunloye et al., 1990; Onyenekwe et al., 1999;

Babalola et al., 2001).

Despite the importance of roselle in Nigeria, many constraints still limit its production. Yield and quality

of the calyces and seeds realized on farmers’ fields are usually lower than what is being reported under

experimental conditions (Babalola et al., 2001; Fasoyiro et al., 2005). Parts of the major problems associated

with cultivation of roselle in Nigeria are poor and inadequate nutrition, insect pest and disease problems,

processing and preservation of the products and calyx extracts (‘sobo’).  

Application of fertilizer has been documented to enhance plant growth and development. Many research

activities have reported an increase in the vegetative development of crops with fertilizer application. However,

there are contrary views on the role of fertilizer on the quality of crop produced. Reports of Drake and

Fellman (1987) and Stefano et al. (2004) revealed that fertilizer may be applied to produce crop fruit and seed

that will conform to the consumer’s demand. Fruit size and composition are major criteria for fresh fruit

vegetables. Such have been reported in tomato to be positively correlated with the amount of N nutrient

available for plant use during fertilization, cell mitotic activity and cell enlargement (Jullien et al., 2001). More

so, N availability could affect the sink function of fruit and this play a role in the control of carbohydrate

accumulation (Gyllaspy et al., 1993). This latter activity determines the number, size and chemical components

of fruits like tomatoes (Joubes and Chevalier, 2000) nand roslle calyx (Rhoden et al. 1993). These parameters

are equally important in assessing the quality and number of calyces produce in roselle. 

Improved soil nutrients could improve the quality of the minerals, vitamins and protein content of roselle.

Research efforts are therefore required to formulate and recommend fertilizer requirement for sustainable

production of this vegetable. The goal of this research was to understand implication of utilization of CPC

alone or in combination with mineral fertilizer as source of nutrients to roselle and soil nutrient management.

Materials and methods

The study was carried out at the Experimental farm of Department of Agronomy, Ladoke Akintola

University of Technology, Ogbomoso (8 10’ N: 40  10’ E; 390m .a.s.l) in Nigeria in 2003 and 2004. The areao o

had a bimodal rainfall patter with April-July and September –November as wettest months. The mean daily

maximum and minimum temperatures of the area were about 33 and 20 C, respectively. Pot trial of theo

experiment was from September 2003 to February in 2004 while the field one was from May to November

2004. The field experiment was characterized by regular rainfall showers but pot was hot and dry with very

few occasional rain showers. The variety of roselle used was obtained from the local markets in Ogbomos and

Ilorin in Nigeria. This variety was selected because it is popular among farmers.

Pot experiment

Plastic pots were used for the experiment. The pots were perforated to improve drainage and aeration.

Seeds of roselle were sown in 240 plastic pots (5 litre capacity having 20 cm rim diameter) each containing

5.0 kg soil obtained from the plot where the field trial was to be carried out. Planting was done on 4 th

September 2003. Three days before this, compost treatments were applied by thoroughly mixing them with the

soil to achieve some homogeneity. The resulting seedlings were thinned to two stands per pot two weeks after

sowing. Six pots were used for each of the ten treatment combinations and there were three replicates giving

a grand total of 180 pots for the study. The pots were arranged in randomized complete block layout with the

following treatments: control no fertilizer (T1); 300 kg /ha NPK 20-10-10 (T2); 2.5 t. /ha (T3); 5.0 t. /ha (T4);

7.5 t. /ha (T5); and 10 t. /ha cassava peel compost (CPC) (T6); 2.5 t. /ha CPC + 150 kg/ha NPK (T7); 5. 0

t. /ha CPC + 150 kg /ha NPK (T8); 7.5 t. /ha CPC +150 kg /ha NPK (T8) and 10 t. /ha CPC + 150 kg/ ha

NPK (T10). The compost used were prepared from cassava peel and poultry manure. Both were combined I

ratio 3:1 dry weight (Akanbi, 2002). The inorganic mineral fertilizer consisted of NPK 20-10-10. The

recommended rate for farmers use of this fertilizer material for roselle in south western Nigeria was 300 kg

/ha. The equivalent quantity of compost used was based on its nutrient content as shown by the laboratory

analysis and the N recommendation for the test crop. It was assumed that the compost will released its nutrient

during the current growing season (Akanbi, 2002). The compost treatments or component of treatment were

applied a week before planting while mineral fertilizer was applied 2 w.a.s. following farmers practices. 
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Weeding was carried out as required. Supplemental irrigation was applied from October 14 2003 till the

end of the experiment. This was to take care of unreliable nature of rain during this period. The insect pests

were controlled by applying Karate (Lambda cyalothrin) at the rate of 40 ml / 20 l water. Spraying which was

fortnight commenced from 2 weeks after sowing (w.a.s.) till onset of flowering. 

The physical growth attributes of plant height, girth, number of leaves, leaf area and numbers of branches

were assessed on tagged plants. This was carried out biweekly until flower formation. For dry matter

determination, 3 plants per treatment were uprooted at flower bud formation. They were cut into shoot and

root, packed separately in brown envelope and dried to a constant weight in oven. Thereafter the dry weights

of each component part were obtained. 

Field experiment

The field experiment was carried out between May and November 2004. The site which has been under

bush fallow for two years before the experiment was ploughed and harrowed once each. Thereafter the land

was demarcated into three blocks of 40 m x 3 m each. Each treatment was applied in plots measuring 3 m

x 2 m with 2 m alleys between replicates and 1 m gaps between plots. Three seeds were sown per hole on

27  but later thinned to one seedling per hill at 2 weeks after emergence. The treatments, time and methodth

of application were as reported under pot experiment. Four hoe weedings done at 4, 8, 12 and 16 w.a.s. were

carried out to keep the plots weed free. Insect pest were controlled as done in pot experiment. Insect pest were

controlled as explained in pot experiment.

The growth, dry matter and calyx and seed attributes were collected at the appropriate plant growth stage.

Growth parameters assessed on 6 tagged plants per treatment per plot were height, girth, number of leaves and

braches, leaf area and dry matter yield. Calyx physical characteristics taken were numbers and weight of calyx

per plant, mean calyx length, weight and diameter. Number and weight of seeds /calyx, as well as percent seed

to calyx were taken as seed attributes.   

Data analysis

Treatments effects were evaluated using ANOVA, GLM (SAS for windows) and new Duncan Multiple

Range Test to separate the means. 

Results and discussion

The growth attributes of pot grown roselle were significantly affected by the applied treatments. The stem

height varied from 30.5 cm in non fertilized plants to 59.ocm in plant that received highest combination of

fertilizer types (Table 1). In case of stem girth and number of leaves / plant it was the plants that were

nourished with combination of both fertilizer types that consistently outperformed others. It should be noted

that the use of only compost drastically suppressed plant growth as shown by the values of stem height, girt

and number of leaves. Even among the plants that received this type of nourishment, the higher the compost

application rate the poorer the plant performance. The dry matter yields of pot grown plants are as shown in

Table 1. Combine application of 10.0 t /ha CPC with 150 kg /ha NPK proved to be superior in term of shoot

dry matter production. The value obtained with this treatment was significantly higher than that of plant that

received only 300 kg /ha NPK. 

Variability of growth parameters of field grown roselle in response to applied fertilizer types is presented

in Table 2. At all growth stages applied treatments had significant effects on the stem height. At 12 w.a.s.

combine application of organic and inorganic fertilizers produced plants that are taller than what was observed

in other treatments. At this age sole application of NPK was as good as the use of 2.5 t. /ha CPC + 150 kg

/ha NPK. In case of leaf area development it varied from 225. 3 in non fertilized plants to 432.3 cm  /plant2

in plants that received 5. 0 t. /ha CPC + 150 kg /ha NPK treatment. Again, per plant numbers of leaves and

offshoot were significantly affected by different fertilizer. Generally, fertilized plants performed better than

unfertilized ones. Among the fertilized plants combination of mineral and organic fertilizer out performed other

treatments. It was however noted that the higher the compost proportion in the treatment the lower the

performance. 

Significant increase in plant height, number of leaves/plant and number of branches /plant was observed

with fertilizer application when compared with the control treatment. This is in agreement with the findings

of Ibrahim et al (1998). Supply of adequate amount of nutrients in the right proportion could influence the leaf

area development and duration in many tropical crops. This invariably affected the accumulation and

partitioning of nutrients into the economic part of crop plant. In this study, the 300 kg /ha NPK or combine
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Table 1: Effects of inorganic and organic fertilizers on growth parameters of pot grown roselle (12 w.a.s.) 

Fertilizer types Stem height Stem girth Number Leaf Shoot dry Root dry matter 

(cm) (cm) of leaves area matter (g/plant) (g/plant)

0 kg /ha NPK 35.6fg 1.3f 11.0g 1116.3d 10.99j 3.42f

300 kg /ha NPK 35.8f 1.25g 15.5d 1124.3b 11.33h 3.45f

2.5 t. /ha CPC 36.50e 1.4e 13.5d 1124.6b 11.14l 3.67d

5.0 t. /ha CPC 35.0fg 1.4e 8.5h 1120.4c 11.19g 3.55e

7.5 t. /ha CPC 30.5h 1.0h 5.5l 1120.4c 11.40e 3.43f

10.0 t. /ha 43.5d 1.5d 17.7c 1124.5b 11.17h 3.53e

2.5 t. /ha CPC + 150 kg /ha NPK 34.5g 1.5d 12.0f 1128.7a 11.85d 3.76c

5. 0 t. /ha CPC + 150 kg /ha NPK 51.5b 2.8a 21.5b 1124.4b 14.30b 4.26a

7.5 t. /ha CPC +150 kg /ha NPK 46.0c 1.9c 17.5c 1124.7b 13.18c 4.12b

10 t. /ha CPC + 150 kg /ha NPK 59.0a 2.75b 22.5a 1120.3c 14.32a 4.27a

M eans followed by the same letter along the column are not significantly different using Duncan M ultiple Range Test at 5% probability

level.

CPC = Cassava Peel Compost

M ineral fertilizer = 300 kg /ha NPK 20 – 10 - 10

CPC contained 2.01 % N and this is available to the crop in the year of application. 

Table 2: Effects of inorganic and organic fertilizers on stem height of field grown roselle (12 w.a.s.)

Fertilizer types Stem height Stem girth Number of Leaf area Number of

(cm) (cm) leaves/plant (cm /plant) off shoot2

x  100

0 kg /ha NPK 43.2e 1.12 14.2 225.3 12.3e

300 kg /ha NPK 134.6d 4.82 45.2 422.8 22.3a

2.5 t. /ha CPC 152.9c 2.15 27.0 256.6 16.9d

5.0 t. /ha CPC 147.7c 3.08 41.5 283.3 17.4d

7.5 t. /ha CPC 150.6c 3.63 40.2 238.6 16.3d

10.0 t. /ha 160.9b 2.75 34.2 312.6 16.3d

2.5 t. /ha CPC + 150 kg /ha NPK 175.4b 3.45 40.5 298.45 19.7c

5. 0 t. /ha CPC + 150 kg /ha NPK 168.5b 3.42 39.5 432.3 23.1ac

7.5 t. /ha CPC +150 kg /ha NPK 189.3a 4.10 41.2 320.4 20.8b

10 t. /ha CPC + 150 kg /ha NPK 158.4b 5.12 43.0 318.8 21.4ab

M eans followed by the same letter along the column are not significantly different using Duncan M ultiple Range Test at 5% probability

level.

CPC = Cassava Peel Compost

M ineral fertilizer = 300 kg /ha NPK 20 – 10 - 10

CPC contained 2.01 % N and this is available to the crop in the year of application. 

Table 3: Effects of inorganic and organic fertilizers on dry matter partitioning of field grown roselle at 16 weeks after sowing 

Fertilizer types Plant components dry m atter accumulation (g /plant)

---------------------------------------------------------------------------------------------

Shoot Root Calyx + Seeds

0 kg /ha NPK 17.21d 13.56b 17.2d

300 kg /ha NPK 26.40ab 14.26a 31.4b

2.5 t. /ha CPC 21.11c 10.74c 31.3b

5.0 t. /ha CPC 11.94 9.11d 23.3

7.5 t. /ha CPC 22.77b 16.88a 17.1d

10.0 t. /ha 13.23e 7.23e 14.5e

2.5 t. /ha CPC + 150 kg /ha NPK 37.92a 15.81a 20.3c

5. 0 t. /ha CPC + 150 kg /ha NPK 22.64b 12.46b 42.5a

7.5 t. /ha CPC +150 kg /ha NPK 20.78b 11.76bc 35.6ab

10 t. /ha CPC + 150 kg /ha NPK 19.02c 10.82c 28.9c

M eans followed by the same letter along the column are not significantly different using Duncan M ultiple Range Test at 5% probability

level.

CPC = Cassava Peel Compost

M ineral fertilizer = 300 kg /ha NPK 20 – 10 - 10

CPC contained 2.01 % N and this is available to the crop in the year of application. 

application of 5.0 t /ha CPC with 150 kg /ha NPK seemed to contain sufficient amount of nutrients. This could

be the reason why plants nourished with these two treatments performed better than others that received other

nutrients. Irrespective of quantity, plants that received only compost performed poorer when compared with

those that received only mineral fertilizer or combination of the two. This may be explained as a result of

stimulatory effects of mineral fertilizer on organic fertilizer. Similar observation had been reported by Akanbi

(2002) on okra and maize and Stefano et al (2004) on tomato.

Dry matter partitioning as affected by application of different fertilizer types was significant (P# 0.01). the

shoot, root and calyx/seed dry matter yield were significantly affected by applied treatments. The shoot dry

matter ranged from 11.94g /plant in 5.0 t. /ha CPC treatment to 37.92 g /plant in 2.5 t. /ha CPC + 150 kg /ha

NPK treated plants. The shoot dry matter of plants that received the two fertilizer types compared favourably

with those fertilized with 300 kg /ha NPK. Calyx and seed dry matter yield were also significantly affected
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by the treatments. Calyx/seed dry matter yield was highest (42.5g/plant) in 5. 0 t. /ha CPC + 150 kg /ha NPK

and least in plants that received highest application of only organic fertilizer. The use of 300 kg /ha NPK

produced calyx/seed dry matter that is 18 % lower than values obtained with the use of 5. 0 t. /ha CPC + 150

kg /ha NPK. However, dry matter partitioning into calyx/seed with this treatment was significantly better than

very many other fertilizer treatments (Table 3). Dry matter accumulation was significantly affected by the

applied fertilizer. This is in agreement with the finding of Gyllaspy et al, (1993) and Babalola et al (2001).

In their study on tomato and okra, they observed an increase in dry matter accumulation with increase in  N

fertilizer level. In the present study, application of 5. 0 t. /ha CPC + 150 kg /ha NPK seemed to favour

optimum accumulation and partitioning of dry matter. 

Table 4: Effects of inorganic and organic fertilizers on physical characteristics of field grown fresh roselle calyx at maturity

Fertilizer types Number of M ean M ean calyx M ean Calyx Calyx Total Seed 

calyx calyx length calyx weight / yield yield 

/plant diameter (cm) weight (g) plant (g) (t. / ha) (t. / ha)

0 kg /ha NPK 30d 2.62c 3.5c 5.4a 162.2e 6.4e 1.28c

300 kg /ha NPK 56b 2.92b 4.4b 5.4a 302.1c 12.1c 2.50b

2.5 t. /ha CPC 54b 2.98b 5.3ab 5.8a 314.2c 12.6c 2.52b

5.0 t. /ha CPC 112a 2.09d 3.7c 2.1c 230.3d 9.2d 1.84c

7.5 t. /ha CPC 54b 2.98b 3.4c 4.0b 214.1d 8.6d 1.72c

10.0 t. /ha 15e 2.81b 4.9b 5.9a 88.4f 3.5f 0.70d

2.5 t. /ha CPC + 150 kg /ha NPK 42c 2.89b 4.9b 4.9a 206.2d 8.3d 1.66c

5. 0 t. /ha CPC + 150 kg /ha NPK 58b 3.43a 7.0a 9.6a 554.0a 22.2a 3.21a

7.5 t. /ha CPC +150 kg /ha NPK 66b 3.21a 4.7b 5.5a 361.1ab 14.5b 2.91b

10 t. /ha CPC + 150 kg /ha NPK 68b 2.99a 3.8c 4.4b 299.8c 12.0c 2.41b

M eans followed by the same letter along the column are not significantly different using Duncan M ultiple Range Test at 5% probability

level.

CPC = Cassava Peel Compost

M ineral fertilizer = 300 kg /ha NPK 20 – 10 - 10

CPC contained 2.01 % N and this is available to the crop in the year of application.

Fertilizer types had significant effects on calyx and seed parameters assessed. Most of the calyx/seed

parameters assessed were least with non fertilized plants. Application of 5.0 t. /ha CPC gave the highest

number of calyx/plant. In case of other calyx/seed traits measured in this study the use of 5. 0 t. /ha CPC +

150 kg /ha NPK consistently produced highest values (Table 4). This observation could be as a result of

highest dry matter accumulation observed with this treatment. It has been postulated that positive correlation

does exist between dry matter accumulation and ability of plants to partition the accumulated materials into

the storage and economic parts of the plant (Adegunloye et al; 1990; Jullien et al; 2000).   

Conclusion

Results of this preliminary study indicated that a combination of 5. 0 t. /ha CPC and 150 kg /ha NPK are

adequate for optimum growth and yield of roselle. Research efforts are on to assess the nutritional components

of roselle calyx in line with this fertilizer combination 
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