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Table 1. Insecticides and oils used in this study.
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standard solution (ml)/L of water Active ingredient Chemical group Pesticide trade name
1.5 Chlorpyrifos Organ-ophosphorous Pychlofos 480 EC
L5 Dimethoate
1.5 Lamda-cyhalothrin Pyrethoid Amcothoate EC 40%
3.0 Mineral oil Summer oil Sycrol EC95%
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Table 2. The effectiveness of insecticides and water and alcohol plant extracts in controlling male cochineal scale insects on

prickly pear.
Average effectiveness (%) after 23 (%) Adladl) ba gia
S5days a4l5 3days abi3 1day as:l
T T T T T T
G e e s gk s
Water Alcohol  Water Alcohol Water Alcohol % S A )
LSDo.os extract extract  extract extract extract  extract Conc.% Treatment Adalaall
4.01 11.75 60.25 6.23 4411 4.75 15.65 2.5 @_ﬂ\ saliiva
6.07 51.18 75.09 37.33 65.23 20.75 32.67 5.0 Tobacco extract
4.36 9.23 57.13 5.19 52.26 4.23 9.33 2.5 QA‘)A‘;Y\ oaliiia
6.54 46.25 71.26 33.26 64.18 12.87 28.26 5.0 Chinaberry tree extract
4.35 8.74 55.92 3.11 47.28 2.64 5.89 2.5 aguadll alin
6.15 39.65 62.12 27.45 53.21 7.33 22.97 5.0 Marigold plant extract
6.23 7.52 43.21 4.28 30.72 3.21 7.23 2.5 u»j\,\,)!\.iﬁ{\ saliiia
7.04 32.50 49.17 19.26 44.19 5.12 13.23 5.0 Eucalyptus extract
3.21 92.35 88.28 71.25 Dimethoate
6.53 83.26 73.33 58.19 Chlorpyrifos
5.27 76.21 67.25 44.78 Lamda-cyhalothrin
4.89 49.14 41.69 38.14 Mineral oil @Aa.ad\ 3l
- 4.08 6.23 3.87 4.13 2.01 3.25 LSDy.05
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G Bpdial) o Aa8l<a 8 aleld Lol Chlorpyrifos wue s
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e el e B sl e (bl (e a5 2 %7533
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O s 2n0 %42.25 Lleld Bl Tajtie pimall il el Qiladlls
g\@ bl ey gl 9ye pe Rdeldl) ) LS L)
A Aile b dall) claalana) cuael (il dali e Ldeadidl
bl By Agine Gojg Hall Gl Ao dupdall Glanal) e
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Table 3. The effectiveness of insecticides and Water and alcohol plant extracts in controlling Nymphs of cochineal scale insects

on prickly pear.

Average effectiveness (%) after

23 (%) Aalladl) Jan gia

5days obls 3days abi3 1day ps21
S..« !nn !nn S..« S..« !nn %ﬂ‘
il s il s il s %
Water Alcohol Water Alcohol Water Alcohol Conc. )
LSDo.05 extract extract extract extract extract extract %  Treatment Adalzal)
3.26 11.75 55.26 6.23 42.13 3.25 11.21 2.5 @.d\ ualiiua
3.09 38.25 67.02 25.31 58.67 9.33 29.67 5.0 Tobacco extract
6.58 6.87 57.13 4.12 39.12 3.11 6.23 2.5 a0 N aldiis
5.23 27.15 62.08 18.67 56.33 7.12 21.01 5.0 Chinaberry tree extract
3.61 8.74 49.21 2.95 32.01 2.52 4.03 2.5 dgdadll Galiti
4.29 25.21 54.98 19.33 46.78 5.33 6.11 5.0 Marigold plant extract
3.05 4.01 41.28 3.69 26.14 2.24 3.55 2.5 oo sl Y (alitii
6.21 20.32 52.14 14.33 39.72 3.17 5.74 5.0 Eucalyptus extract
3.39 87.24 82.19 67.23 Dimethoate
4.17 75.33 69.12 55.69 Chlorpyrifos
5.21 71.75 62.74 39.25 Lamda-cyhalothrin
4.34 42.25 39.23 36.12 Mineral oil 4;3-\*“3‘ < 3l
- 4.89 5.18 3.56 33.27 2.65 1.85 LSDo.05
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A Llgactly Autlall Al cilialitiually dpdal) il Adad
Ssad) ol Ao dijasdl) dupdil) Bpdal) Gl Aablsa
Cuilly Biaal Asbedl) Clad) Aol (4 Jsan) il gkl
Baall il e Ll Adeadl) Aalal) clalitudly S
(5 28l LSyl Alels culs S . el gyl b 4,5
e Ghel Gus Bl ool ey SbeS SRl
hn Al L (G (e sy 23 %50 (e (el dulels Dimethoate
e quj 4deld Lamda-cyhalothrin 5 Chlorpyrifos (jlaall
Ul e ol 3 20 ) %50

&Y %50 oo Aol el arall o)) ay ol cps B
¢73.33 Lleldll lacgia cuilSy ()l (e ol 5 am s 5ydal)
Chlorpyrifos <Dimethoate (3 JSI %37.14 5 62.75 «67.25
Se gyl e elj 5 2 Jasdl cuilly Lamda-cyhalothrin
Lyl Ly Aslall clabiad el clyls LS. g
Ji1 4kl ilealitdl) el G caasied) 35l (adlanuy)
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Table 4. The effectiveness of insecticides and Water and alcohol plant extracts in controlling cochineal scale insect females on

prickly pear.
Average effectiveness (%) after day (%) Aalladl) Jau gia
Sdays okl 5 3 days b3 l1day a1
1 15 1 T an 135
i AT e AT b Aeas S A
Water Alcohol Water Alcohol Water Alcohol % )
LSDo.os extract extract extract extract extract extract Conc. % Treatment Alalaal)
2.71 19.23 48.12 5.23 37.12 2.56 8.23 2.5 &l paliii.
5.02 25.79 63.14 11.26 58.17 3.84 23.47 5.0 Tobacco extract
6.27 9.21 42.25 3.87 33.16 1.36 5.23 2.5 A Y Galdiig
5.18 15.32 59.67 10.14 56.24 2.87 18.21 5.0 Chinaberry tree extract
4.32 8.74 40.12 1.96 25.82 2.52 3.87 2.5 Aguadll jalitiee
4.89 12.23 45.33 7.02 38.47 3.08 14.25 5.0 Marigold plant extract
4.23 5.23 27.93 2.11 17.21 1.18 2.97 2.5 oo sl Y aliii
3.67 10.25 30.75 4.33 31.08 2.96 11.58 5.0 Eucalyptus extract
5.13 73.33 64.09 57.02 Dimethoate
3.87 67.25 61.28 48.25 Chlorpyrifos
4.29 62.75 55.67 35.08 Lamda-cyhalothrin
6.87 37.14 34.78 29.12 Mineral 0il ~ (xall < 30
- 3.98 3.86 3.69 2.16 2.78 3.25 LSDo 05
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Abstract

Hoseh, W., A.N. Basheer and Z. Al-Naser. 2025. Effectiveness of Some Plant Extracts Compared with Chemical
Insecticides to Control Cochineal Scale Insect, Dactylopius opuntiae under Field Conditions. Arab Journal of Plant
Protection, 43(3):394-403. https://doi.org/10.22268/AJPP-001324

This study was conducted in 2021 in the Department of Plant Protection, Faculty of Agriculture, University of Damascus, and in the
fields of Qatana region. Alcoholic and aqueous extracts of tobacco, Nicotiana tabacum L., eucalyptus, Eucalyptus camaldulensis D.,
chinaberry, Melia azedarach L. and aerial parts of amaranth, Tagetes patula L. were evaluated for the control of cochineal scale insect,
Dactylopius opuntiae Cockerell (Hemiptera, Dactylopiidae) and compared with chemical insecticides: chlorpyrifos, dimethoate, and lambda-
cyhalothrin, and Sycro (mineral oil). The results obtained showed that the aqueous extracts of the tested plants at concentrations of 2.5 and
5.0% had moderate to low effect against the different stages of the cochineal scale insect, D. opuntiae. Whereas alcoholic extracts at a
concentration of 5.0% were highly effective against males and nymphs of the insect, and the effectiveness increased with time after treatment.
The average effectiveness rate for the leaves extract of tobacco, chinaberry, amaranth, and eucalyptus plants reached 51.18, 46.25, 39.65 and
32.50% for males; 38.25, 27.15, 25.21 and 20.32% for nymphs, 5 days after spraying, respectively. Whereas the effectiveness of alcoholic
extracts was moderate on female insects. On the other hand, both dimethoate and chlorpyrifos pesticides had the highest effectiveness on
males, nymphs, and females of the cochineal scale insect, with significant difference with the rest of the treatments. Whereas the pesticide
Lambda-cyhalothrin and mineral oil had a medium effect on the instars of the insect._The results also showed that the effectiveness rate
gradually increased with increasing concentration and exposure period. Accordingly, alcoholic extracts of tobacco and astragalus can be
recommended for the control of the cochineal scale insect as natural and safe pesticides.
Keywords: Insecticides, Dactylopius opuntiae, plant extracts, chinaberry, tobacco.

Affiliation of authors: W. Hoseh, A.N. Basheer” and Z. Al-Naser, Department of Plant Protection, Faculty of Agriculture, University of
Damascus, Syria. “Email address of the corresponding author: basherofeckeyll@gmail.com

References

[Al-Nasser, Z. and A.E. Daas. 2017. Evaluation of the
efficacy of chemical and biological insecticides in
controlling the cochineal scale insect (Dactylopius
coccus Costa). Arab Journal of Dry Environments
(ACSAD). (In Arabic)]

Annecke, D. and V. Moran. 1978. Critical reviews of
biological pest control in South Africa. II. The prickly
pear, Opuntia ficus-indica (L.) Miller. Journal of the
Entomological Society of Southern Africa, 41: 161-
188.

Baranyovites, F.L.C. 1978. Cochineal carmine: An ancient
dye with a modern role. Endeavour, 2(2):85-92.
https://doi.org/10.1016/0160-9327(78)90061-3

Basheer, A., L. Asslan, H. Alrous, A. Saleh and M.
Mofleh. 2016. First record of the cochineal scale insect,
Dactylopius coccus (Costa) (Hemiptera: Coccoidea:
Dactylopiidae) from Syria. Arab and Near East. Plant
Protection Newsletter. No. 69.

Blank, R.H., M.H. Olson and P. Lo. 1993. Mineral oil and
diazinon to control armoured scale on kiwifruit.
Proceedings of the 46th New Zealand Weed and Pest
Control Conference. 46:71-74.
https://doi.org/10.30843/nzpp.1993.46

401 Arab J. Pl Prot. Vol. 43, No. 3 (2025)

&bl

spdal J5Y) dall 2020 (Ol iy Oib sl
Dactylopius opuntiae (Cockerell, 1896) 43 j«_all 4, il
dapal) clall iy Aae Ajew B bl Gl e
.63-59:(1)38
https://doi.org/10.22268/AJPP-38.1.059063
[Bufaur, M. and R. Bohamdan. 2020. First report of the
Opuntia cochineal scale Dactylopius opuntiae
(Cockerell, 1896) in Syria. Arab Journal of Plant
Protection, 38(1): 59-63.
https://doi.org/l0.22268/A;PP-38.1.059063]
&l bl Al claliiia) i 2013 Jaea Gl B ¢ puad
ol 31yl G sSI silais sad A Nicotina tabacum L.
Use W& e 08 Sl 268 J e 5 Lactuca sativa L.
.54-31:(6)24 «pd) )l
[Khudair, F.H. 2013. Effect of aqueous extracts of tobacco,
Nicotiana tabacum L. on the growth and differentiation
of lettuce, Lactuca sativa L. callus and isolation of
nicotine alkaloid from callus. Rafidain Journal,
24(6):31-54. (In Arabic)].
el sl e i sl 2017 .l J6 (e 35 L8 ol
Aa il Bl dsda) AadSe B Ayl AibeS
Al Sl &y jall sl (Dactylopius coccus Costa)
(3lsh



https://doi.org/10.22268/AJPP-001324
mailto:basherofeckey11@gmail.com%D8%A7%D9%84%D8%A8%D8%B1%D9%8A%D8%AF
https://doi.org/10.22268/AJPP-38.1.059063
https://doi.org/10.22268/AJPP-38.1.059063
https://doi.org/10.1016/0160-9327(78)90061-3
https://doi.org/10.30843/nzpp.1993.46

Haworth (Cactaceae) in Africa. African Entomology,
7(1):43-48.

Grosman, D.M. and W.W. Upton. 2006. Efficacy of
systemic insecticides for protection of loblolly pine
against southern pine engraver beetles (Coleoptera:
Curculionidae:  Scolytinae) and wood borers
(Coleoptera: Cerambycidae). Journal of Economic
Entomology, 99:9-101.
https://doi.org/10.1093/jee/99.1.94

Henderson, C.F. and E.W. Tilton. 1955. Tests with
acaricides against the brow wheat mite. Journal of
Economic Entomology, 48:157-161.

Ibrahim, F., A. Gebretsadkan and A. Araya. 2016.
Management of Cochineal (Dactylopius coccus Costa)
insect pest through botanical extraction in Tigray,
North Ethiopia. Journal of the Drylands, 6(2):499-505.

Idris, 1., S. Elkhouri and Y. Bakri. 2019. Evaluation of
crude enzyme produced by Bacillus subtilis SY 134D
culture as a biocontrol agent against Dactylopius
opuntiae (Dactylopiidae: Hemiptera) on cactus pear.
Journal of Bio Innovations, 8(3):289-300.

Ikeura, H., F. Kobayashi and Y. Hayata. 2012. Repellent
effects of volatile extracts from herb plants against
larvae of Pieris rapae crucivora Boisduval. Journal of
Agricultural Science, 4(5):145-148.
https://doi.org/10.5539/jas.v4nSp145

Isman, M.B. 2006. The role of botanical insecticides,
deterrents, and repellents in modern agriculture and an
increasingly regulated world. Annual Review of
Entomology, 51:45-66.
https://doi.org/10.1146/annurev.ento.51.110104.151146

Katbeh Bader, A.M. and A.H. Abu-Alloush. 2019. First
record of the cochineal scale insect, Dactylopius
opuntiae (Cockerell) (Hemiptera: Dactylopiidae), in
Jordan. Jordan Journal of Biological Sciences,
12(2):155-159.

Kiesling, R. 1999. Origen, domesticacion y distribucion de
Opuntiaficus-indica. Journal of the Professional
Association for Cactus Development, 3:50-60.

Kwaiz, F.A. 1999. Ecological and toxicological studies on
the mango soft scale, Kilifia acuminata (Signoret) with
special reference to insecticide residues in mango
fruits. Ph.D. Thesis, Cairo, University. 155 pp.

Le Houérou, H.N. 1996. The role of cacti (Opuntia spp.) in
erosion control, land reclamation, rehabilitation and
agriculture development in the Mediterranean basin.
Journal of Arid Environment, 33(2):135-159.
https://doi.org/10.1006/jare.1996.0053

Lozowicka, B., M. Jankowska and P. Kaczynski. 2012.
Pesticides residues in Brassica vegetables and exposure
assessment of consumers. Food Control 25:561-575.

Mann, P.J. 2004. The Pesticide Manual. 3rd edition. BCPC
(British Crop Protection Council), UK.

Martinez, S.S. and H.F. Emden. 2001. Growth disruption,
abnormalities and mortality of Spodoptera littoralis
(Boisduval) (Lepidoptera: Noctuidae) caused by
Azadirachtin. Neotropical Entomology, 30(1):113-125.
https://doi.org/10.1590/S1519-566X2001000100017

Mordue, A.J. and A.J. Nisbet. 2000. Azadirachtin from the
neem tree Azadirachta indica: its action against insects.

Bouharroud, R., A. Amarraque and R. Qessaoui. 2016.
First report of the Opuntia cochineal scale Dactylopius
opuntiae (Hemiptrea:Dactylopiidae) in Morocco.
Bulletin OEPP/EPPO Bulletin, 46(2):308-310.
https://doi.org/10.1111/epp.12298

Cowan, M.M. 1999. Plant products as antimicrobial agents.
Clinical Microbiology Reviews, 12:564-582.
https://doi.org/10.1128/CMR.12.4.564

Dagostin, S., T. Formolo and O. Giovannini. 2010. Salvia
officinalis extract can protect grapevine against
Plasmopara viticola. Plant Disease, 95(5):575-580.
https://doi.org/10.1094/PDIS-94-5-0575

Dalvie, A.M., E. Cairncross, A. Soloman and L. London.
2003. Contaminiation of rural surface and ground water
by endosulfan in farming areas of the western Cape,
South Africa. Environmental Health: A Global Access
Scientific Source, 2:1-15.

De Lotto, G. 1974. On the status and identity of the
cochineal insects (Homoptera: Coccoidea:
Dactylopiidae). Journal of the Entomological Society
of Southern Africa, 37(1):167-193.

Defag6, M.T., A. Mangeaud, V. Benesovsky, C. Trillo, C.
Carpinella, S. Palacios and G. Valladares. 2009.
Melia azedarach extracts: a potential tool for insect
pest management. Pp. 17-33. In: Recent Progress in
Medicinal Plants. J.N. Govil and V.K. Singh (eds.).
Studium Press LLC, Houston, USA.

El Aalaoui, M., R. Bouharroud, M. Sbaghi, M. El
Bouhssini and L. Hilali. 2019. Predatory potential of
eleven native Moroccan adult ladybird species on
different stages of Dactylopius opuntiae (Cockerell)
(Hemiptera: Dactylopiidae). Bulletin OEPP/EPPO
Bulletin, 49(2):374-379.
https://doi.org/10.1111/epp.12565

Eldoush, K.O., M.A.K. Taha, T.E.I. M. Idris, O.A.A.
Sidahmed, F.E.A. Musa and H.G. Mardi. 2011.
Application of plant-based extracts for the control the
green pit scale insect (Asterolicanium phoenicis Rao.)
with yield enhancement on date palm. Emirates Journal
of Food and Agriculture, 23(5):404-412.

FAO/ICARDA. 2017. Crop Ecology, Cultivation and Uses
of Cactus Pear. Coquimbo, Chile, 26-30 March 2017.

Garcia de Cortazar, V. and P.S. Nobel. 1990. Worldwide
environmental productivity indices and yield
predictions for a CAM plant, Opuntia ficus-indica,
including effects of doubled CO, levels. Agricultural
and Forest Meteorology, 49:261-279.
https://doi.org/10.1016/0168-1923(90)90001-M

Giorgi, J.A., P.R. Ramos-Barbosa, J.E. De Morais-
Oliveiea and J.B. Torres. 2018. Prodilis hattie
Gordon and Hanley (Coleoptera: Coccinellidae:
Cephaloscymnini): New research on native natural
predators of the false carmine cochineal, Dactylopius
opuntiae (Cockerell) (Hemiptera: Dactylopiidae), in
the Brazilian Semiarid Region. The Cleopterists
Bulletin, 72(3):562-564.
https://doi.org/10.1649/0010-065X-72.3.562

Githure, C., H. Zimmermann and J. Hoffmann. 1999.
Host specificity of biotypes of Dactylopius opuntiae
(Cockerell) (Hemiptera: Dactylopiidae): prospects for
biological control of Opuntia stricta (Haworth)

(2025) 3 335 43 Aaa gl clil) 48 Uaa 402


https://doi.org/10.1111/epp.12298
https://doi.org/10.1128/CMR.12.4.564
https://doi.org/10.1094/PDIS-94-5-0575
https://doi.org/10.1111/epp.12565
https://doi.org/10.1016/0168-1923(90)90001-M
https://doi.org/10.1649/0010-065X-72.3.562
https://doi.org/10.1093/jee/99.1.94
https://doi.org/10.5539/jas.v4n5p145
https://doi.org/10.1146/annurev.ento.51.110104.151146
https://doi.org/10.1006/jare.1996.0053
https://doi.org/10.1590/S1519-566X2001000100017

Meditrerranean area. Journal of Ethnopharmacology,
21:139-152.
https://doi.org/10.1016/0378-8741(87)90124-3

Scheinvar, L. 1995. Taxonomy of utilized Opuntias. Pp. 20-
27. In: Agro-ecology, Cultivation and Uses of Cactus
Pear. G. Barbera, P. Inglese and E. Pimienta-Barrios
(eds.). FAO Plant Production and Protection Paper No.
132.

Spodek, M., Y. Ben-Dov, A. Protasov, C.J. Carvalho and
Z. Mendel. 2014. First record of Dactylopius opuntiae
(Cockerell) (Hemiptera: Coccoidea: Dactylopiidae)
from occupied Palestine. Phytoparasitica, 42(3):377-
379. https://doi.org/10.1007/s12600-013-0373-2

Tomlin, C.D.S. 2000. The Pesticides Manual. 12th edition.
British Crop Protection Council, Farnham, UK.

Torres, J.B. and J.A. Giorgi. 2018. Management of the
false carmine cochineal Dactylopius opuntiae
(Cockerell): Perspective from Pernambuco state,
Brazil. Phytoparasitica, 46(3):331-340.
https://doi.org/10.1007/s12600-018-0664-8

Vanegas-Rico, J.M., J.R. Lomeli-Flores, E. Rodrigues-
Leyva, G. Mora- Aguilera and J.M. Valdez. 2010.
Enemigosnaturales  de  Dactylopius  opuntiae
(Cockerell) en Opuntia ficus-indica (L.) Miller en el
centro de Mexico. Actazoologica Mexicana, 26(2):415-
433.

Received: January 4, 2024; Accepted: May 3, 2024

403 Arab J. Pl Prot. Vol. 43, No. 3 (2025)

Annals of the Entomlogical Society of Brasil, 29:615-
632.
https://doi.org/10.1590/S0301-80592000000400001

Moussa, Z., D. Yammouni and D. Azar. 2017. Dactylopius
opuntiae (Cockerell, 1896), a new invasive pest of the
cactus plants Opuntia ficus-indica in the South of
Lebanon (Hemiptera, Coccoidea, Dactylopiidae).
Bulletin of the French Entomological Society,
122(2):173-178.

Pedigo, L.P. and ML.E. Rico. 2006. Entomology and Pest
Management. Pearson Prenntice Hall, Columbus, OH,
USA. 784 pp.

Portillo, L. 1995. Los hospederos de las cochinillas del
carmin (Dactylopius sp.) y algunas consideraciones
sobre su aprovechamiento. Pp. 62-65 In: Conocimiento
y Aprovechamiento del Nopal. Universidad de
Guadalajara, Mexico.

Portillo, L. and A.L. Vigueras. 1998. Enemigos naturales
de la cochinilla del carmin. Pp. 37-38 In: Proceedings
Primer Congreso Internacional de Grana Cochinilla y
Colorantes Naturales. Oaxaca, México.

Prishanthini, M. and M. Vinobaba. 2014. Efficacy of some
selected botanical extracts against cotton mealbug.
International Journal of Scientific and Research
Publications, 4(3):1-6.

Riose, J.L., M.C. Recio and A. Villar. 1987. Antimicrobial
activity of selected plants employed in the Spanish

2024/5/3 : )&l Ao A8 gal) gy U $2024/1/4 :pdiad) gl


https://doi.org/10.1590/S0301-80592000000400001
https://doi.org/10.1016/0378-8741(87)90124-3
https://doi.org/10.1007/s12600-013-0373-2
https://doi.org/10.1007/s12600-018-0664-8

