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INTRODUCTION

Cannabis sativa L. (Cannabaceae), hereafter referred 
to as hemp, has been a domesticated crop for more than 
8,000 years. Hemp has been used for fiber, food, and 
medicine for thousands of years and it is still being used 
nowadays (Schluttenhofer & Yuan, 2017). The Can-
nabis business implies global interests and a lot of eco-
nomic potential: in the U.S., it represents the largest cash 
crop, with an estimated value of $35.8 billion each year; 
imported hemp products, sold in the U.S., were estimated 
about $688 million already in 2016 (Strickler, 2018; 
Quarles, 2018). 

All over the world, Cannabis spp. are cultivated for 
many purposes (e.g., therapeutic, industrial) and involved 
in transnational and transcontinental trading/markets. 
The use of C. sativa for medical purposes and as pain 
relief has been legalized in several counties (i.e.  France, 
Romania, and the Czech Republic). Most pharmaceu-
tical regulatory systems allow the use of herbal medi-
cines that do not meet the same requirements as those 
for pharmaceutical medicines (emcdda, 2018). In Italy, 
the therapeutic use of Cannabis was authorized first in 
2007 (Bifulco & Pisanti, 2015). The medical Cannabis 
market in Italy grew by 30% in 2020: private wholesales 
accounted for 59% of the medical Cannabis sales during 
the year, with 21% coming from the Stabilimento Chimi-
co Farmaceutico Militare (SCFM) and 19% coming from 
hospital pharmacies (Prohibition Partners, 2021).

Critically and increasingly, both Cannabis produc-
tion and trade are therefore subjected to pest monitor-
ing-detection-management. Nearly 300 pests have been 
associated with Cannabis spp., even though few of them 
are reported to cause economic losses (Mc Partland, 
1996): among them, sometimes, more serious damages 
are caused by aphids, whiteflies, mealybugs, chewing 
bugs, and mites mainly belonging to Tetranychidae and 
Eriophyidae (Mc Partland et al., 2000).

Eriophyid mites are represented worldwide by a mul-
titude of extremely specialized species, with feeding hab-
its restricted largely to a single host plant genus (Skorac-
ka et al., 2010). According to Cranshaw (2019), Acu-
lops cannabicola (Farkas, 1960) (Acari: Eriophyoidea), 
the hemp russet mite (HRM), is among the most serious 
pests of Cannabis spp. The HRM, so named for the rusty 
damage it causes to the leaves, is capable of attacking 
all biotypes of Cannabis spp., including fiber-type plants 
and drug-type plants throughout all geographic regions 
(Mc Partland & Hillig, 2006). It was reported in 
the Midwestern USA, Central Asia, Poland, Serbia and 
Hungary (Farkas, 1960; Skoracka et al., 2005; Ripka, 
2007; Petanović et al., 2007). 

In Italy, more than 300 species of Eriophyoidaea are 
listed and, at now, no species results associated with Can-
nabis spp. In May 2021, HRM was found for the first 
time in Italy on C. sativa cv. Carmagnola cultivated in a 
greenhouse near Greve in Chianti (Florence) for thera-
peutic scopes. The species remained confined to the area 
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of the greenhouse. The damage derived from the high in-
festation of HRM led to the destruction/loss of the entire 
production of the agricultural company. 

The mites were extracted from flowers and apical 
leaves in the CREA-DC laboratory and identified com-
paring the collected samples with the original description 
of the species (Farkas, 1960). 

Damage by HRM is subtle and has not been well 
characterized: curling of the leaf edges, followed by leaf 
russeting (see Fig. I, 1) and massing on petioles, which 
easily break off, can be indicative. In addition, mites feed 
on inflorescences of both sexes, and glandular trichomes 
(Fig. I, 2), drastically reducing resin production (Mc 
Portland & Hillig, 2003). More clearly, damaging ef-
fects occur when HRM infests developing flower buds of 
plants grown for cannabidiol (CBD) extraction (Fig. I, 
3) (Cranshaw, 2019). Depending on the severity of the 
infestation, it has been observed a reduction in flowers 
and seeds production between 50% and 90% (des Bor-
des, 2022).

The incidence of hemp pests may vary according to 
the production type (e.g., grain, fiber, flower), whether 
the plants are grown indoors or outdoors, and where the 
plants are grown geographically. Data on HRM are scanty 
concerning the biology, but its diffusion constitutes a real 
threat to world hemp cultivation. HRM, like a great part 
of the Eriophyidae, is 0.2 mm or less long, highly mobile, 
and does not produce webbing (Lindquist, 1996). These 
factors allow HRM presence and, sometimes, large pop-
ulations to remain undetected. No dedicated data are cur-
rently available correlating the life cycle with the envi-
ronmental conditions. In a controlled environment, HRM 
is presumed to live generally between 7 and 30 days, but 
it results persisting year-round and highly reproducing in 
dry and warm habitats (Des Bordes et al., 2022), 

Horticultural soaps, abamectin, and some miticides 
are reported as effective against this pest but do not re-
sult obviously in a complete eradication of the mites (Mc 
Partland & Hillig, 2003; Britt & Kuhar, 2020). It is 

known that biological control of eriophyoids by phyto-
seiid mites is not so performing, particularly where dense 
covers of hairs (glandular mainly) allow protection of 
vital plant parts against herbivorous arthropods (Castag-
noli et al., 2003; Peiffer et al. 2009). Among phytosei-
ids tested against eriophyoids, Neoseiulus californicus, 
Amblyseius andersoni, and A. swirskii, may be promising 
agents; however, at this regard further research is needed 
to evaluate and implement the efficiency of these preda-
tors (Des Bordes et al., 2022). Currently, for the reasons 
above, destroying all the plants cultivated indoor and 
sterilizing all the surfaces seem the only way to eradicate 
the infestation (Mc Partland & Hillig, 2003). 

The perspective of containment and control will be 
corroborated by combining further information on the bi-
ology of this alien mite for Italy, necessary studies on its 
distribution, and potential additional host plants.

AKNOWLEDGMENTS

Thanks to Tiziano Fabbricatore for the logistic support. 
Many thanks to Silvia Guidi, Donatella Goggioli, and 
Franca Tarchi for their help in laboratory.

REFERENCES

Bifulco M., Pisanti S., 2015 - Medicinal use of canna-
bis in Europe. The fact that more countries legalize 
the medicinal use of cannabis should not become an 
argument for unfettered and uncontrolled use. - Embo 
Reports, 16: 130-132.

Britt K.E., Kuhar T.P., 2020 - Evaluation of miticides 
to control hemp russet mite on indoor hemp in Vir-
ginia, 2019. - Arthropod Management Tests, 45(1), 
2020, 1-2. DOI: 10.1093/amt/tsaa082

Castagnoli M., Simoni S., Liguori M., 2003 - Evalu-
ation of Neoseiulus californicus (McGregor) (Acari: 
Phytoseiidae) as a candidate for the control of Acu-

Fig. I – 1) Damage of Aculops cannabicola on Cannabis sativa in the greenhouse of Greve in Chianti (central Italy, 
Tuscany, Florence); 2) eriophyoid mites on/between Cannabis trichomes; 3) damaged apical part of Cannabis plant.



THE HEMP RUSSET MITE ACULOPS CANNABICOLA FIRST DETECTED IN ITALY ...	 143

lops lycopersici (Tyron) (Acari Eriophyoidea): a pre-
liminary study. - Redia, 86: 97-100.

Cranshaw W., 2019 - Developing insect pest manage-
ment systems for hemp in the United States: a work 
in progress. – J. Integr. Pest Manag., 10(1): 26; 1-10. 
DOI: 10.1093/jipm/pmz023

Des Bordes S., Huval F., Reagan G., Carlton C., 2022 
- Pest management and insect identification series. 
- Bug Biz. Available at: https://lsuagcenter.com/arti-
cles/page1649168950500

European Monitoring Centre for Drugs and 
Drug Addiction (EMCCDA), 2018 - Medical 
use of Cannabis and cannabidiol. - Available at: 
https://www.emcdda.europa.eu/system/files/publica-
tions/10171/20185584_TD0618186ENN_PDF.pdf

Farkas H.K., 1960 - Über die Eriophyden (Acarina) Un-
garns I. - Acta Zool. Acad. Sci. H., 6: 315-339.

Lindquist E.E., Bruin J., Sabelis M.W., 1996 - Erio-
phyoid mites. Their biology, natural enemies and 
control. - Lindquist E.E., Sabelis M.W. & Bruin J. 
Ed., 1st edition, 1996. 790 pp.

Mc Partland J.M., 1996 - Cannabis pests. - Journal of 
the International Hemp Association, 3(2) 49: 52-55.

Mc Partland J.M., Clarke R.C., Watson D.P., 2000 
- Hemp Diseases and Pests: Management and Bio-
logical Control. An Advanced Treatise. - CABI, New 
York. 251 pp.

Mc Partland J.M., Hillig K.W., 2003 - The hemp rus-
set mite. – J. Ind. Hemp, 8(2): 107-112. DOI: 10.1300/
J237v08n02_10

Mc Partland J.M., Hillig K.W., 2006 - Host-parasite 
relationships in Cannabis. - J. Ind. Hemp, 10(2): 85-
104. DOI: 10.1300/J237v10n02_08

Peiffer M, Tooker J.F, Luthe D.S, Felton G.W., 2009 - 
Plants on early alert: glandular trichomes as sensors 
for insect herbivores. - New Phytol., 184: 644–656.

Petanović R., Magud, B., Smiljanić, D., 2007 - The 
hemp russet mite Aculops cannabicola (Farkas, 1960) 
(Acari: Eriophyoidea) found on Cannabis sativa L. in 
Serbia: Supplement to the description. – Arch. Biol. 
Sci., 59: 81-85. DOI: 10.2298/ABS0701081P

Prohibition Partners, 2021 - Available at: https://pro-
hibitionpartners.com/2021/04/07/the-italian-medi-
cal-cannabis-market-grew-30-in-Italy-in-2020/.

Quarles W., 2018 - IPM for Cannabis pests. - The IPM 
practitioner monitoring the field of pest management. 
Volume XXXVI, N. 5/6.

Ripka G., 2007 - Additional data to the eriophyoid mite 
fauna of Hungary (Acari: Prostigmata: Eriophy-
oidea). - Acta Phytopathol. Entomol. Hung., 43(1): 
143-161. DOI: 10.1556/APhyt.43.2008.1.15

Schluttenhofer C., Yuan L., 2017 - Challenges to-
wards Revitalizing Hemp: A Multifaceted Crop. - 
Trends Plant Sci., 22(11): 917-929.

Skoracka A., Lewandowski M., Boczek J., 2005 - A 
catalogue of eriophyoid mites (Acari: Eriophyoidea) 
of Poland. - Natura optima dux Foundation, Warsza-
wa, Poland. Catalogus faunae Poloniae, 1: 199 pp.

Skoracka A., Smith L., Oldfield G., Cristofaro M., 
Amrine J.W., 2010 - Host-plant specificity and spe-
cialization in eriophyoid mites and their importance 
for the use of eriophyoid mites as biocontrol agents 
of weeds. – Exp. Appl. Acarol., 51: 93-113. DOI 
10.1007/s10493-009-9323-6

Strickler J. 2018 - Growing potential, hemp could be 
game changer for American farmers. - Acres USA, 
48(4): 22-26.




