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Abstract 

The appearance in the Province of Sidi Bennour of a pest attacking the prickly pear was announced on 29-07-2015 by the 

National Office for Food Safety (ONSSA). In case of heavy infestation and in the absence of control measures, the insect can 

cause plant dieback. Since then, it has caused the death of the prickly pear in all Moroccan regions, resulting in heavy damage for 

small farmers. This plant is known for its use in animal, industrial, cosmetic, therapeutic and environmental food and whose fruit 

is appreciated internationally. The development of resistant varieties and new control methods with the establishment of a 

monitoring system is necessary given the importance of this sector. An inventory of the report, the probable causes and the 

countermeasures of Morocco and at the level of other regions of the world in the face of this problem, was carried out. The spread 

of the pest in Morocco has continued to grow since its discovery in 2014. A control and awareness program was launched by 

ONSSA in cooperation with the Food and Agriculture Organization of the United Nations (FAO). The Ministry of Agriculture 

has devoted 80 million Dirhams to the operation to fight against the cochineal with the establishment of a vigilance and 

surveillance committee to manage the plan for uprooting and burying diseased cacti. In addition, a selection program for resistant 

varieties and treatment products was launched and carried out by the services of the National Institute for Agronomic Research 

(INRA) in partnership with the various regional administrations of the Ministry of Agriculture. The Tunisian Ministry of 

Agriculture launched, on August 17, 2021 in social networks, a call for vigilance after the appearance of the insect in northern 

Algeria with the development of a three-year national strategy of control and to strictly apply agricultural quarantine to limit the 

spread of the insect. 
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1. Introduction 

The prickly pear, sometimes called “racket cactus”, is a 

succulent plant very widespread in Mediterranean and tropi-

cal regions, used as much for ornament as for its juicy fruits. 

[1]. 

This culture is very widespread in Mexico and North Africa. 

The flesh is also transformed into beer called colonche in 

Mexico and other alcoholic drinks in Malta in particular. 

Nopal is made up of young Opuntia shoots that are eaten cut 

into thin strips in Mexican dishes. The prickly pear (Opuntia 

ficus-indica) is a shrub that can live a very long time and 
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measures 3.50 m in all directions in its native area, sometimes 

up to 6 m high. [1] 

The prickly pear is able to store water. Its extensive root 

system allows these undemanding cacti to absorb a lot of 

water soon after a dry spell. The plant stores its reserves in its 

shoots. With its fleshy, very green paddles and its juicy pulp, 

this cactus forms a striking contrast with its arid environment. 

[2] 

The plant is said to have many healing and anti-aging 

properties. It is used in day cream, after-sun, anti-wrinkle, 

anti-stretch marks. Indeed, prickly pear oil is rich in vitamins 

and minerals, as well as active ingredients known for their 

antioxidant properties, thus acting against skin aging. The 

powers of this oil would exceed those of argan oil. Moistur-

izing, nourishing and softening, prickly pear oil has, among 

other things, 65% polyunsaturated fatty acids (against 33% 

for argan), as well as a level of vitamin E (antioxidant) greater 

than 100 mg /100 g, against 65 mg for argan 21). [3] 

It is also used in industrial ways such as: Natural dyes are 

extracted from fruits and as vegetable leather, for clothing. [4] 

In Morocco, the Opuntia Ficus-indica cactus is an integral 

part of the landscape. The cactus introduced to Morocco in 

1770 by the Spanish colonies from Mexico, cactus fruits 

proliferate in the Rif, the center of the country and the Atlantic 

plateaus and plains. Due to the drought, the surface area of 

cactus has evolved considerably over the past 2 decades, 

increasing from 50,000 to more than 120,000 hectares (Ha) 

between 1998 and today. The region of Guelmim-Sidi Ifni 

represents more than 50% of this area followed by Haouz-El 

Kelaa de Sraghna with 30%, Khouribga in 3rd position and 

Doukkala in 4th. [5] 

Morocco has several varieties of cactus, namely: Dellahia, 

Alhamra, Shoul, Majdoubia, Haddaouia, Rehmania1 and 2, 

Akkouri, Mles, Dribina, Acherfi, Moussa and Aissa. The 

prickly pear is the fruit of the cactus. It is widely sold as a 

cooling snack mainly in the hot summer months. Traditionally 

used as a fence or as a base for animal feed, the cactus has 

seen its seed oil fetch very high prices in recent years. In 2011, 

a Protected Geographical Indication (PGI) was recognized 

with the aim of ensuring the legal protection of the two 

Moussa and Aissa ecotypes known in the Guelmim-Sidi Ifni 

region. [6] 

Extending over an area of approximately 88,200 ha, the 

cactus plantations of the "Moussa" and "Aissa" varieties cover 

all the provinces of the region and produce no less than 

400,000 tons of fruit annually. Part of this production is 

valued by approximately 45 groups (cooperatives and eco-

nomic interest groups) for processing purposes (Cactus oil, 

Nopal, Soap, etc.). The sector has benefited from the creation 

of a significant recovery unit, which capacity is more than 

10,000 T/year for the packaging of cactus fruit and 2,000 

T/year for the extraction of cactus oil. [7] 

In addition, many farms in North Africa (Morocco, Algeria, 

and Tunisia) grow cactus. For example, Brazil has more than 

500,000 Ha of cactus plantations used as fodder. In Ethiopia, 

180,000 Ha are covered by this plant. The cultivation of 

prickly pears is also gradually gaining ground in the face of 

the need to strengthen the resilience of populations faced with 

situations of drought, high temperatures or soil degradation. 

[5] 

The first outbreak of the cactus Dactylopius opuntiae 

(Hemiptera: Dactylopiidae) (CDO) in Morocco was reported 

in 2014. [7] 

The prickly pear cochineal Dactylopius opuntiae Cockerell 

(Hemiptera: Dactylopiidae) is a serious pest that causes 

severe damage to prickly pear cactus species of the genus 

Opuntia. [8] 

Although this scale insect can be used for the production of 

the natural dye carmine, the damage it can cause is consid-

erable. [9] 

Although this flowering plant tolerates drought, since it 

only needs less than 200 mm of water per year to produce fruit, 

it is defenseless against this cochineal who’s rapid and re-

peated attacks are devastating. So much so that in Australia 

and South Africa, this insect was introduced to eliminate the 

cactus, considered an invasive plant. [10] 

Two years later, the exponential increase in the areas of 

prickly pear degraded by the pest led to the official launch of 

the emergency program to combat this scourge. At the time, 

the infestation was still limited to a few areas in Sidi Bennour 

and the Zemamra region. In 2017, the rate of spread of the 

scourge increased at the national level with the appearance of 

new outbreaks of infestation, in the Rhamna region in partic-

ular. Meanwhile, a mixed team of Moroccan researchers 

capitalized on the work of collecting ecotypes of prickly pears 

(led by the National Institute of Agronomic Research (INRA) 

since the 1980s) to try to identify resistant varieties, capable 

of saving a national sector. The fruit of this work came in the 

form of 8 varieties of cochineal-resistant prickly pear. Since 

then, a step has been taken to distribute these varieties to 

farmers and producers. [7] 

This study aims to carry out a report of the state, the 

probable causes and the countermeasures of Morocco and at 

the level of other regions of the world to face this problem. 

2. Materials and Methods 

A census of the various actions and measures undertaken 

by Morocco through the National Food Safety Office 

(ONSSA), the National Institute of Agronomic Research 

(INRA) and the Moroccan Agriculture Ministry in terms of 

monitoring and controlling the spread of the cochineal and 

finding alternative measures to save this sector will be pre-

sented. 

3. Results and Discussion 

Since 2014, a sneaky pest has been gradually destroying 

cactus areas in several regions of the Moroccan Kingdom 
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known for their various varieties of prickly pear. The planta-

tions and areas of this species native to Latin America have 

thus seriously deteriorated, like the infestations that have been 

recorded in several Mediterranean countries. A delicious fruit 

highly appreciated by Moroccans, whose harvest and sale 

allowed hundreds of families to generate valuable income, the 

prickly pear (Hendia in Darija) has become rare and its prices 

have reached record highs. For the past few days, several 

photos have been circulating on social networks showing cacti 

in remission, particularly in the region of Ait Baâmrane. 'After 

many years of disease, the cacti are winning their war against 

the pest,' reads a comment attached to an image of a cactus 

racket that grew from a fig tree ravaged by cochineal. [7] 

In view of its development potential and its exceptional 

resistance to climatic hazards, prickly pear cultivation has 

benefited from a privileged place during the implementation 

of the Green Morocco Plan (PMV). The forecasts for planted 

areas planned for 2020 were thus achieved in 2014 with the 

simultaneous development of several packaging and pro-

cessing units for products from this sector. A momentum has 

been greatly disrupted since because of the ravages of the 

cochineal. Since its launch, the new national agricultural 

strategy "Generation Green" aims to restore and expand the 

areas destroyed by the cochineal thanks to new resistant 

varieties that have been selected from 400 ecotypes of this 

floral species. The objective for 2030 is to reach a cultivation 

area of 130,000 hectares. This re-establishment of the prickly 

pear sector will be achieved in particular thanks to the support 

of INRA, which intends to continue the multiplication of 

resistant varieties in order to produce nearly 1,630,000 seed-

lings and some 481,800 whole cladodes from the various 

platforms for a total of 2,112,000 seedlings. The combined 

efforts of the various stakeholders have thus made it possible 

to rehabilitate more than 7,800 hectares in 2022, and intend to 

reach 15,000 hectares in 2023, then 20,000 hectares in 2024. 

From the year 2025, 23,000 hectares will be added each year 

to the overall area occupied by this crop. In total, the Ministry 

of Agriculture has bet 80 million DH to save the culture which 

requires a capital importance in the solidarity pillar of the 

agricultural strategy. [11] 

Covering an area of approximately 90,000 ha, cactus 

plantations cover almost all rural areas of the Kingdom. About 

600,000 tons of fruit are produced annually. Part of this 

production is valued by cooperatives by transforming it into 

cactus oil and soap. An activity made possible by the increase 

(+15%) in the national area of cactus plantations between 

2008 and 2019. But this increase could have been greater 

without the damage caused by an insect pest. The cactus is 

resistant to both drought and cold (-5°). On the other hand, it 

is defenseless against the cochineal (Dactylopius Opuntia) 

who’s rapid and repeated attacks are devastating. So much so 

that in Australia and South Africa, this insect was introduced 

to eliminate the cactus, considered an invasive plant. [5, 6, 11] 

The prickly pear also plays an important role in the fight 

against desertification and the preservation of biological 

diversity. It is used for the manufacture of therapeutic and 

cosmetic products for export. [7] 

The "Dactylopius opuntua" seriously damages the prickly 

pear by absorbing the sap which causes the appearance of 

yellowish areas which gradually extend, until the affected 

plate falls and the trunk dies in the event of serious infection, 

according to the ministry. [7] 

It should be noted that the consumption of fruit and the use 

of infected cactus rackets do not present a danger to human 

and animal health. Except that the parasite constitutes a se-

rious threat insofar as it causes the dieback of plants. [10] 

A first assessment of the various interventions mentions the 

chemical treatment of 1,700 km. While the operations to 

uproot and destroy infested plants have been carried out in 3 

states since 2016. It is ultimately these operations, which are 

continuing, which have made it possible to stem the spread of 

the pest to other areas. 

Despite these efforts, the ministry decreed the suspension 

of the new cactus planting program supported under the Green 

Morocco Plan. A decision that will only be lifted once the 

situation is under control. [12] 

With the key to the valorization of the fruit and derivatives 

in the form of products with high added value: oil, jam, cos-

metics, animal feed…. A vigilance committee has also been 

set up and a ministerial decree enacting the measures and 

procedures to be observed has been adopted. 

The decree of the Ministry of Agriculture decreeing 

measures for the prevention and control of cactus cochineal 

(B.O 6610 of October 5, 2017) details the procedures to be 

observed. It appears that infested areas must deploy the fol-

lowing measures: 

1) Uprooting and on-site destruction of cacti infected with 

cochineal (Dactylopiusopuntiae). 

2) Disinfection of the equipment used for uprooting. 

3) Treatment of cactus plantations using phytosanitary 

products. 

4) Prohibition of the movement of cactus plants or its parts 

within the infested zone and towards the exterior thereof. 

However, the fruits of the cactus can circulate within 

said zone. 

5) The seizure of any cactus plant material coming from the 

said zone and circulating outside it and its destruction. 

6) Any other measure whose implementation is necessary 

to contain the cactus mealybug. [12] 

Since July 2019, ONSSA has adopted a strategy based on a 

participatory approach in the fight against the insect in the 

Guelmim-Oued Noun region. [13] 

If the responsibility to fight against this scourge fell in the 

past to ONSSA and its partners in the Ministry of Agriculture, 

the involvement of the farmer in this effort is yielding good 

results today. [12, 13] 

Field experience has proven the effectiveness of this ap-

proach, following the shrinkage or absence of scale insects in 

fields cultivated by local farmers. For this reason, ONSSA 

will publish a booklet that will be made available to farmers to 
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simplify the way they manage cactus fields. 

The National Food Safety Office (ONSSA) and the Food 

and Agriculture Organization of the United Nations (FAO) 

jointly organized an awareness campaign on the cactus 

mealybug. The cochineal ravages Moroccan cacti and farmers 

are struggling to control this pest. The provinces of Chtouka 

Aït Baha and Tiznit, in the Souss-Massa region, were partic-

ularly affected. The campaign led by the two organizations 

aimed to raise awareness among farmers and professional 

associations in Souss-Massa on the importance of fighting 

cochineal to preserve Moroccan heritage. [14] 

The emergency assistance project for the eradication of the 

cactus mealybug developed by the two organizations focused 

on the establishment of an operational integrated control 

program and the development of an emergency plan for the 

monitoring and management of the CDO. This project ena-

bled the safeguarding of the national collection of cactus 

ecotypes at the Melk Zher research station in Agadir through 

the installation of an “Insect proof” net greenhouse. [14] 

In parallel with the chemical control which covered nearly 

8,000 linear kilometers of plantations, the Ministry of Agri-

culture invested in the biological control of the pest. Ac-

cording to a source from the National Institute for Agronomic 

Research (INRA), the results are promising. Trials with a 

predatory ladybug have been encouraging. INRA researchers 

have also worked on the development of mealybug resistant 

varieties. And already 8 varieties of prickly pear have been 

listed in the official catalog by the research institute. This 

work was carried out on the basis of 249 varieties selected to 

choose those which are most resistant to cochineal. [15] 

The eight resistant ecotypes have been registered in the 

national cactus catalogue and a parcel of mother plants with 

this identified plant material resistant to D. opuntiae was 

established. These resistant ecotypes will be the subject of 

later studies of resistance mechanisms (antibiosis and 

antixenosis) for the cochineal and also for research on genetic 

improvement of the cactus in Morocco. [15, 16] 

The Tunisian Ministry of Agriculture, Water Resources and 

Maritime Fisheries calls for vigilance after the appearance of 

the insect "Dactylopius opuntua" in Tlemcen (northern Alge-

ria). [17] 

On his Facebook page, he calls on farmers in the different 

production areas to monitor the plantations of prickly pears 

and to inform them immediately, in the event of observation 

of one of the symptoms of this insect present in Morocco 

where it has already been spotted in 2014, and to inform the 

regional and central agricultural services, because of the 

danger that this insect represents for the prickly pear, a very 

popular fruit in Tunisia. [17] 

The presence of this pest in Algeria on prickly pear was 

reported for the first time, in several localities of Msirda in the 

northwestern part of the country (Tlemcen, Algeria). The 

degree of infestation of this scale insect tends towards an 

alarming threshold which causes not only the deterioration of 

the fruits but also a total dieback of the attacked plants. 

The Tunisian Ministry of Agriculture launched, on August 

17, 2021 in these social networks, a call for vigilance after the 

appearance of the insect in northern Algeria with the devel-

opment of a three-year national strategy. Control and fight and 

to strictly apply agricultural quarantine to limit the spread of 

the insect. [17] 

4. Conclusion 

Due to the important place occupied by prickly pear culture 

in Morocco and its various uses (nutritional, industrial, envi-

ronmental and pharmaceutical), a surveillance and vigilance 

committee has been set up at the national level in order to 

monitor and follow up the execution of counter-attack 

measures against the prickly pear cochineal. This measure 

goes in parallel with the efforts of the department of agricul-

ture deployed in its program of the awareness campaigns by 

the national office (ONSSA) and the FAO organization. In 

addition the selection program of resistant varieties and 

treatment products was indeed launched and carried out by the 

services of the national Institute of agronomic research (INRA) 

in partnership with the various regional administrations of the 

Ministry of Agriculture. 

The fight against the cactus cochineal still continues despite 

the efforts made. Its impact on fruit availability has been 

remarkable since a shortage of fruit has been observed since 

the pest was first discovered. Awareness campaigns on 

methods of removing infested plants must be extended to 

reach all provinces of the country because it is the success key 

of new plantations. This scourge is requiring the joint efforts 

of all stakeholders. 

The fight against this deadly pest requires the multiplica-

tion of the efforts of all the parties involved in this sector, at 

the head of which are the farmers who are the first to be 

affected and who suffer the damage and negative impacts of 

this situation. 

Abbreviations 

ONSSA National Office for Food Safety 

INRA National Institute of Agronomic Research 

FAO Food and Agriculture Organization of the 

United Nations 

Ha Hectares 

PGI Protected Geographical Indication 

CDO Dactylopius opuntiae (Hemiptera 

Dactylopiidae) 

PMV Green Morocco Plan 

Author Contributions 

Madiha Bahouq: Conceptualization, Data curation, For-

mal Analysis, Investigation, Methodology, Resources, Soft-

ware, Supervision, Validation, Visualization, Writing – 

http://www.sciencepg.com/journal/plant


Plant http://www.sciencepg.com/journal/plant 

 

731 

original draft, Writing – review & editing 

Hanane Bahouq: Conceptualization, Formal Analysis, 

Methodology, Supervision, Validation, Visualization, Writ-

ing – original draft, Writing – review & editing 

Abdelmajid Soulaymani: Conceptualization, Formal 

Analysis, Supervision, Validation, Visualization, Writing – 

review & editing 

Conflicts of Interest 

The authors declare no conflicts of interest. 

References 

[1] Faouzi, H. 2015. Le figuier de Barbarie (l’Opuntia 

ficus-indica): un produit de terroir pour le développement local? 

Aknari des Aït Baâmrane (Anti-Atlas occidental,  aroc ‪ Les 

Cahiers d'Outre-Mer, n° 271(3), 375-400.  

https   doi.org   .     com.    ‪‪‪‪‪ 

[2] Ahmed ben yahya, A. Etude de la composition et Intérêt des 

Cladodes du Figuier de Barbarie dans l’industrie 

agroalimentaire. Mémoire présenté en vue de l’obtention du 

Diplôme de Master. 2022. Université ABOU BEKR 

BELKAID/Alger. 

http://dspace1.univ-tlemcen.dz/handle/112/18978 

[3] Gharby, S., Guillaume, D., Nounah, I., Harhar, H., Hajib, A., 

Matthäus, B. Charrouf, Z. (2021). Shelf-life of Moroccan 

prickly pear (Opuntia ficus-indica) and argan (Argania spinosa) 

oils: a comparative study. Grasas y Aceites. 72. e397.  

https://doi.org/10.3989/gya.1147192 

[4] Fahim, O. FAO: Pourquoi le cactus devrait être une «culture 

essentiellr» au Maroc.  

https://telquel.ma/2017/12/02/fao-le-cactus-et-la-figue-de-bar

berie-une-source-precieuse-pour-le-maroc_1571371 

[5] Abaouss, O. 05/05/2023. Figuier de barbarie : Le cactus 

gagne-t-il sa guerre contre la cochenille ? [INTÉGRAL]. 

https://www.lopinion.ma/Figuier-de-barbarie-Le-cactus-gagne

-t-il-sa-guerre-contre-la-cochenille-INTEGRAL_a39622.html 

[6] Anonymous, 23/08/2023. Figue de Barbarie, un fruit devenu 

hors de prix.  

https://www.inra.org.ma/fr/content/23082022-figue-de-barbar

ie-un-fruit-devenu-hors-de-prix  

[7] Bouharroud, R, Sbaghi, M, Boujghagh, M, El Bouhssini, M. 

Biological control of the prickly pear cochineal Dactylo-

piusopuntiaeCockerell (Hemiptera: Dactylopiidae). First pub-

lished: 29 June 2018. (2018)  

https://doi.org/10.1111/epp.12471 

[8] Bouharroud, R, Amarraque, A, Qessaoui, R. First report of the 

Opuntia cochineal scale Dactylopiusopuntiae (Hemiptera: 

Dactylopiidae) in Morocco. First published: 19 July 2016 

(2016) https://doi.org/10.1111/epp.12298 

[9] Caabi, C, 13 Avril 2023. La cochenille décime les cactus au 

Maroc privant les amateurs de figues de barbaries de leur fruit 

préféré. 

https://www.media24.com/2023/04/13/la-cochenille-decime-l

es-cactus-au-Maroc-privant-les-amateurs-de-figues-de-barbari

e-de-leur-fruit-prefere 

[10] Status of Cochineal and Opuntia spp. Prodaction in the near Est 

north Africa region. 2022. A perspective from Jordan, Lebanon, 

Morocco, the Syrian Arab Republic and Tunisia. FAO, 2022. 

ISBN 978-92-5-137346-0  

https://openknowledge.fao.org/server/api/core/bitstreams/6af6

2e93-0dbd-4b92-babe-4bf82b9e00f2/content 

[11] Anonymous, 05/09/2018. Les figues de barbarie ne se relèvent 

toujours pas des ravages de la cochenille.  

https://www.agri-mag.com/2018/09/05/les-figues-de-barbarie-

ne-se-relevent-toujours-pas-des-ravages-de-la-cochenille/  

[12] Anonymous, 08/07/2019. ONSSA tient son Conseil 

d’administration. https://consonews.ma/18397.html 

[13] Anonymous, 12/02/2018. Sensibilisation sur la Cochenille du 

cactus dans le Souss-Massa.  

https://www.agrimaroc.ma/sensibilisation-cochenille-cactus/  

[14] Anonymous, PM Editions, 18/06/2022. La figue de barbarie 

atteint des pics : De nouvelles variétés pour faire oublier la 

pénurie… 

https://perspectivesmed.com/la-figue-de-barbarie-atteint-des-

pics-de-nouvelles-varietes-pour-faire-oublier-la-penurie/  

[15] Sbaghi, M, Bouharroud, R, Boujghagh, M, EL Bouhssini, M. 

Sources de résistance d'Opuntia spp. contre la cochenille à 

carmin, Dactylopius opuntiae, au Maroc. First published: 22 

October 2019 (2019) https://doi.org/10.1111/epp.12606 

[16] El Bouhissi, M, Ghefar, M, Sadine, SE, Gachi, M. Note Sur La 

Présence De Dactylopius Opuntiae (cockerell, 1896) Sur Le 

Figuier De Barbarie En Algérie (hemiptera: Dactylopiidae) 

Annales de la Recherche Forestière en Algérie Vol 12, Numéro 

1, Pages 1-6. 2022-03-21 (2022). 

[17] Anonymous, WMC avec TAP, 17/08/2021. Alerte : Apparition 

en Algérie d’un insecte qui s’attaque à la figue de barbarie. 

https://www.webmanagercenter.com/2021/08/17/471693/alert

e-apparition-en-algerie-dun-insecte-qui-sattaque-a-la-figue-de

-barbarie/ 

 

 

http://www.sciencepg.com/journal/plant
https://www.webmanagercenter.com/2021/08/17/471693/alerte-apparition-en-algerie-dun-insecte-qui-sattaque-a-la-figue-de-barbarie/
https://www.webmanagercenter.com/2021/08/17/471693/alerte-apparition-en-algerie-dun-insecte-qui-sattaque-a-la-figue-de-barbarie/
https://www.webmanagercenter.com/2021/08/17/471693/alerte-apparition-en-algerie-dun-insecte-qui-sattaque-a-la-figue-de-barbarie/

