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In order to contribute to the effective management of guinea sorrel 

insect pests in Côte d'Ivoire, a study was carried out on 6 sites 

producing this plant in the District of Korhogo in the north of the 

country. The objective of this study was to inventory the insect pests of 

this plant and to evaluate the farmers' methods of managing these pests.  

A questionnaire survey was conducted with 99 female producers and 

pests were collected using mowing nets. A total of 2906 insects, 

divided into 8 Orders dominated by Coleoptera and 49 families 

outperformed by Alticinae, subfamily of Chrysomelidae were collected. 

A total of 27 types of pesticides were used by producers. These were 

mostly indicated for cotton cultivation but not for market gardening. Of 

the five (5) pesticide application methods used by farmers, the broom 

with 75.73% was the most used. Finally, this study claims that the flea 

beetle Podagrida sp is the main pest of sorrel and phytosanitary 

practices for this plant in the said District are not indicated.    

 
                 Copy Right, IJAR, 2019,. All rights reserved. 
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Introduction:- 
Guinea sorrel (Hibiscus sabdariffa L.), is a flowering plant of the Malvaceae family from tropical and subtropical 

regions [1] (Javadzadeh, 2015). Because of their wealth in mineral elements, proteins, fibres and vitamins[2] 

(Adanlawo and Ajibade, 2006), organs such as leaves, dried chalices and seeds are used in human food[3] (Sie et al., 

2008). Sorrel is consumed in several forms. chalices are used to prepare a red drink called "bissap" (in Senegal) and 

"dawouleni" (in Côte d'Ivoire, Mali, Burkina Faso) (FAO, 1988). The leaves are used in Africa for the preparation of 

sauces (Cisse et al., 2008). The chalices, cooked in a muffled oven, are added as a condiment (bëkë) to rice in 

Senegal. In Benin, chalices are used to prepare tea and the local drink (bissap) that is widely consumed (Ross, 2003). 

This extract is also used to regulate blood pressure and to treat liver disorders and fever (Ross, 2003); it is an 

antioxidant, anticancerous (Chewonarin et al., 1999); it contains organic acids and other vitamin compounds (Salah 

et al., 2002); it is rich in polyphenols and three times higher in Vitamin C than orange (Fall, 2001). A distinction is 

made between the sabdariffa variety and the altissima variety. The stems of the altissima variety are used in the 

manufacture of textile fibres (Babalola, 2000). In Senegal, Hibiscus sabdariffa is classified in the first group of the 

agricultural sector with the most important forest fruits to ensure better food security and safety (Fall, 2001). Its 

leaves are widely consumed and marketed in Senegal (Diouf et al., 2007); its sector (local market and export) 
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generated a sum of 480 million CFA francs in 2005 (Ternoy et al., 2006). In Côte d'Ivoire, fresh or dried leaves and 

chalices enrich peanut and Néré (Soumara in Malinke language) sauces. However, like other Malvaceae, sorrel is 

subject to many insect attacks that significantly reduce production and depreciate market value (Sarojini et al, 1985; 

Sanou et al., 2005). Moreover, in Côte d'Ivoire, very little data exists on the entomological problems of this plant, 

which makes it difficult to implement an effective pest management method. This is the justification for this study. 

The general objective of this work is to ensure a significant sorrel production in Côte d'Ivoire by implementing an 

effective pest management method. To achieve this, the inventory of insect pests of this plant as well as the methods 

of peasant management of these pests are a prerequisite. 

 

Material and methods:- 
The Guinea sorrel Hibiscus sabdariffa on which the study was based was a local variety whose seeds were acquired 

on the market in the city of Korhogo. Its seeds come from women's fields in the villages of the sub-prefecture of 

Korhogo. 

 

The work was carried out in the baffles of the District of Korhogo, including Koko, Takali, Cocody, Logokaha, 

Natio and Ossiéné. At these different sites, phytosanitary practices and entomofauna were evaluated.  

 

With regard to phytosanitary practices, a survey was carried out among 20 sorrel producers from each site already 

mentioned. During this survey, producers were asked about the names of the different types of insecticides used and 

their suppliers. When the producers did not arrive gave the names of the products, they were asked for the 

packaging. The type of equipment used to spread insecticides was also requested.  

 

Concerning entomofauna, at each site, a survey was conducted among the 20 producers to assess their level of 

knowledge about sorrel insect pests in the first instance. Then, insects were collected using mowing nets and 

coloured plates on 10 plots within each site.  

 

At the same time, a plot of sorrel was planted in the botanical garden of Peleforo Gon Coulibaly University to assess 

insect damage to the plant. To this end, 5 blocks of 5 boards of 1 m2 each with 100 feet were formed.  Observations 

were made on 500 feet (5 boards) of untreated sorrel compared to 500 feet (5 boards) treated with 

Lambdacyhalothrin 30g/l, insecticide indicated for market gardening in Côte d'Ivoire. They focused on evaluating 

the number of leaves and plants attacked in the presence or absence of treatment. 

 

The harvested insects were stored in pill boxes containing 70% diluted alcohol. Identification was performed up to 

the taxonomic rank of the family using the identification keys of Delvare and Aberlenc (1989), after observation of 

morphological characteristics using a binocular Motic magnifier at 10X20 magnification. For the most important 

species, identification has been pushed to the genre level. 

 

Results:- 
General Entomofauna 

The inventory made it possible to collect 2906 specimens, divided into eight (8) orders including Hymenoptera, 

Coleoptera, Diptera, Lepidoptera, Hemiptera, Dictyoptera, Orthoptera and Dermaptera. These orders are divided 

into 49 families. Out of a total of 2906 insects collected, 2031 individuals were Beetles, 389 Diptera, 228 

Hymenoptera, 131 Hemiptera and 62 specimens belonging to the orders Orthoptera and Lepidoptera. The least 

represented orders were Dictyoptera (2) and Dermaptera (1).  

 

The order of Hemiptera consisted of 11 families: Coreidae, Anthocoridae, Pyrrhocoridae, Cercopidae, Ligaeidae, 

Reduviidae, Pentatomidae, Alydidae, Cicadellidae, Achilidae and Aphididae.  

 

The Hymenoptera had 10 families, including Apidae, Formicidae, Vespidae, Halictidae, Ichneumonidae, 

Pompilidae, Scoliidae, Megachilidae, Bethylidae and Braconidae. 

 

Concerning Coleoptera, the individuals harvested belonged to 8 families: Chrysomelidae, Curculionidae, 

Coccinellidae, Silphidae, Meloidae, Scarabeidae, Elateridae, and Staphylinidae.  
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At the level of the Diptera Order, 7 families have been identified. These are those of Tephritidae, Calliphoridae, 

Muscidae, Culicidae, Stratiomyidae, Scatophagidae, and Syrphidae.  

 

Orthopterans included 5 families: Acrididae, Gryllidae, Tettigonidae, Pyrgomorphidae and Tetrigidae. 

 

The order Lepidoptera was represented by 5 families: Pyralidae, Hesperiidae, Pieridae, Nymphalidae and Noctuidae.   

 

As for the order of Dictyoptera, it consisted of only two families, the Blattidae and the Mantidae. Cocerning the 

order of Dermaptera, it was represented by the only family of Forficulidae 

 

Relative abundance of harvested insects 

At the level of orders, out of a total of 2906 insects harvested, 69.89% are Coleoptera. The entomofauna of sorrel is 

therefore dominated by Coleoptera, followed by Diptera with 13.39%, Hymenoptera with 7.85%, Hemiptera with 

4.51% and Orthoptera and Lepidoptera with 2.13% each. The least represented orders were Dictyoptera (0.07%) and 

Dermaptera (0.03%) (Table 1).  

 

At the family taxonomic level, Chrysomelidae were the most represented. The number of specimens belonging to 

this family was 1985 individuals, representing 68.31% of the total number of individuals of all orders and 97.74% of 

the total number of Coleoptera. The Chrysomelidae family was followed by the Calliforidae family represented by 

242 individuals or 8.33% of the total workforce. The third most represented family was Formicidae. Only 153 

(5.26%) specimens belonging to this family were collected. For the other Families, none of them had a rate of more 

than 2% (Table 1). 

 

The specimens of the chrysomelidae family were divided into two sub-families. The Alticinae with the genre 

Podagrica (1910 specimens) and the Galerucinae with the genre Aulacophora (74 representatives). It appears from 

this analysis that the flea beetle Podagrica sp is the main pest of Guinea sorrel in the District of Korhogo. 

 

Characterization of damage caused by flea beetles (Podagrica sp) 

Flea beetles are small coleoptera that jump to escape as soon as they feel danger. The damage is caused by adults 

drilling many small holes on the sorrel leaves. In the absence of insecticide treatment, all leaves are attacked. For a 

total of 500 feet of untreated sorrel, analyses showed that all leaves in the 500 feet were attacked and perforated. 

Damage appears early as soon as the plants germinate. Adults drill many small round holes in the leaves. The holes 

increase in size as the leaves develop.  

 

Table I:-Entomofauna of sorrel in the District of Korhogo 

Orders Families Genres Species Numbers 

  Apidae     5 

  Halictidae     5 

  Ichneumonidae     6 

  Braconidae     38 

HYMENOPTERA  Formicidae     153 

  Pompilidae     14 

 Scoliidae     1 

  Megachilidae     2 

  Bethylidae Bethylus B.sp 3 

  Chrysomelidae Podagrica P.sp 1910 

  Chrysomelidae Aulacophora A.sp 74 

 Scarabaeidae     8 

  Chrysomelidae     1 

COLEOPTERA  Curculionidae     6 

  Coccinellidae     20 

  Silphidae     7 

  Meloidae     2 

  staphylinidae     2 

  Elateridae     1 
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Table I:-Entomofauna of sorrel in the District of Korhogo 

ORDERS FAMILIES GENRES SPECIES NUMBERS 

  Pyrrhocoridae Dysdercus D.sp 6 

  Cercopidae     1 

  Lygaeidae     24 

  Reduviidae     4 

  Pentatomidae     27 

  Vestidae     1 

HEMIPTERA Alydidae     5 

  Coreidae     6 

  Anthocoridae     1 

  Cicadellidae     1 

  Achilidae     2 

  Aphididae     7 

  Cicadellidae     47 

  Calliphoridae Calliphora C.sp 190 

  Muscidae Atherigona A.sp 57 

  Stratiomyidae Hermetia H.illucens 36 

  Stratiomyidae     1 

DIPTERA Scatophagidae     36 

  Calliphoridae Lucilia   47 

  Calliphoridae     5 

  Syrphidae     6 

  Tephritidae Dacus D.sp 9 

  Culicidae     2 

DERMAPTERA Forficulidae     1 

 

Phytosanitary survey 

At the end of the survey, farmers described sorrel insect pests as fireflies, locusts and mosquitoes. Of the 300 

producers surveyed, the majority (92.77%) stated that the insect pests of sorrel were fireflies (Coleoptera), while 

6.02% assimilated the pests to locusts (Orthoptera) and only one (1) producer stated that the pests were mosquitoes 

(Diptera). This study therefore shows that farmers are well aware of the main pest of sorrel. 

 

All producers interviewed stated that they use chemical treatment to control insect pests. Thus, 17 types of pesticides 

have been identified. These are K-optimal 35 EC, Tropistar P186, Polytrin 330 EC, Lamdac 46 EC, Capt 88 EC, 

Cayman B19 EC, Duel 336 EC, Cotalm P318 EC, Blast 52 EC, Curacron 500 EC, Tricel 480 EC, Tropitrin 30 EC, 

Stork P336 EC, Decis 12.5 EC, Nomolt 150 SC, Cypalm P186 EC, Thian 175 O-TEQ.  

 

Of the 17 pesticide types identified, Lamdac 46 EC was the most widely used. A total of 115 sorrel producers, or 

38.33%, reported using this insecticide. It is followed by Polytrin 336 EC with 68 producers (22.67%), Blast 52 EC 

with 25 producers (8.33%), Capt 88 EC with 23 producers (7.67%), Tropistar P186 EC with 17 producers (5.67%), 

K-optimal 35 EC and Cotalm P318Ec with 14 producers each for 4.67%. For the remaining insecticides, including 

  Gryllidae     7 

 Acrididae     39 

ORTHOPTERA  Tettigonidae     12 

  Pyrgomorphidae     3 

  Tetrigidae     1 

  Hesperiidae Pelopidas P.sp 20 

 Noctuidae     27 

LEPIDOPTERA  Pyralidae     2 

  Pieridae     12 

  Nymphalidae Acrea A.serena 1 
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Cayman B19 EC, Duel 336 EC, Curacron 500 EC, Tricel 480 EC, Stork P336 EC, Decis 12.5 EC, Nomolt 150 SC, 

Cypalm P186 EC, Tropitrin 30EC and Thian 175 O-TEQ, the number of users did not exceed 5 producers.  

 

Apart from Koptima 135 EC and tropitrin 30EC, which are insecticides registered in Côte d'Ivoire on food and 

vegetable crops, all other recurrent insecticides are indicated only on cotton crops.  

 

The survey identified 5 ways of applying pesticides used by farmers. These are the sprayer (called a pump by the 

farmers), the broom, the watering can, the tufts of grass and a perforated bottle at the cork. Of all the pesticide 

application methods surveyed, brooms were the most commonly used, with 75.73% of farmers using them. Then 

comes the tufts of herbs with 13.59% of producers. The use of the sprayer was lower with only 5.83% of farmers. 

The watering can (2.91%) and the perforated bottle (1.94%) were the most poorly used means. 

 

Discussion:- 
Relative abundance of harvested insects 

Analyses revealed that the main insect pests of sorrel are of the genre Podagrica and Aulacophora, coleoptera, 

chrysomelidae belonging to the subfamilies Alticinae and Galerucinae. This dominance could be explained by the 

fact that Guinea sorrel, of the Malvaceae family, is a plant appreciated by these Coleoptera. According to studies 

conducted by Jolivet in 1972, Malvaceae are highly valued by many genres in the Chrysomelidae family. They can 

cause total destruction in the event of a strong attack. Etienne et al (1992) reported that Chrysomelidae were the 

main pests of sorrel. According to Hala et al (2006), flea beetles are real pests of malvaceae family plants. Harvest 

losses due to flea beetles in cotton cultivation are estimated at 39.5% (Hala et al., 2005). The presence of Coleoptera 

on sorrel has also been reported by Sanou et al (2005), in Burkina Faso. According to these authors, Coleoptera are 

among the main sorrel pests in Burkina Faso.   

 

Phytosanitary survey 

With regard to the control of sorrel pests, the analysis showed that all farmers use chemical control methods. This 

may be related to the effectiveness of these insecticides. Indeed, according to Kanda et al (2013), the majority of 

market gardeners in Togo admit that the use of pesticides reduces pest losses and ensures good yields. According to 

Sougnagbe et al (2009) during a study carried out in Central Africa, for the majority of farmers surveyed, the use of 

pesticides ensures good yield and reduces pest losses. In addition, analyses have shown that the majority of 

insecticides used are not indicated for market gardening. This situation is said to be due to farmers' ignorance of the 

dangers associated with the use of unregistered insecticides and the availability of cotton insecticides on the market 

at a lower cost.  In addition, the majority of producers cannot read or write. These results are close to those obtained 

by Tuo et al (2017). According to these authors, the use of pesticides not indicated could be explained by the high 

availability of insecticides in the area due to the porosity of the borders but also to the practice of cotton cultivation 

(high pesticide consumption). In addition, Tuo et al (2017) also reported that only 5% of market gardeners in this 

area had a first cycle level of school. This poor education, combined with the lack of training of producers in the 

dangers associated with the use of non-indicated pesticides, could be the cause of this high use of cotton 

insecticides. 

 

In addition, according to these same authors, the use of insecticides registered for market gardening would be more 

expensive than cotton insecticides. Indeed, cotton producers most often brave cotton insecticides at very low prices 

to meet some of their financial needs. In addition, according to the field survey, cotton insecticides are more 

effective than those registered for market gardening. These results are close to those obtained by Koné (2015). 

According to this author, market gardeners in the Department of Korhogo greatly appreciate the pesticides registered 

for cotton cultivation in market garden crops. Similar observations were made by Kanda et al (2013) in Togo. In this 

country, market gardeners use very toxic and persistent products to protect their crops. 

 

The analyses revealed a high rate of use of broomsticks to apply pesticides to plants at the expense of sprayers. 

According to Tuo et al (2017), this attitude of producers is linked to a lack of financial resources and a lack of 

awareness of the dangers associated with this practice. The use of these non-conventional means for pesticide 

application has also been reported by Doumbia and Kwadjo (2009) in Côte d'Ivoire and by Sougnabe et al (2010) in 

Cameroon. This result is in agreement with the one reported by Koné (2015). According to this author, the broom is 

the most widely used method by market gardeners for pesticide application in the Department of Korhogo. 
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Conclusion:- 
At the end of this study, it should be noted that the main pests of guinea sorrel in Korhogo are of the Chrysomelidae 

family. They belong exclusively to the genre Podagrica of the subfamily Alticinae and the genre Aulacophora of the 

subfamily Galerucinae. These insects considerably depreciate the nutritional and market value of the sorrel. In 

response to market requirements, producers use cotton pesticides that are not listed. Instead of the equipment 

indicated for treatment, farmers use brooms that expose them to insecticides. This phytosanitary practice exposes 

both producers and consumers. It would therefore be important for future studies to focus on finding an alternative 

to the use of synthetic pesticides in sorrel farming. 
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