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ABSTRACT

The objective of this work was to evaluate the acaricidal and repellency effect of Cyperus rotundus extract, 
an important weed plant, on Tetranychus urticae adults. Randomized complete block with 4 replicates 
was adopted. The hexane C. rotundus extract was obtained from tubers using the Soxhlet apparatus, then 
diluted to 5 concentrations (C1-100%, C2-50%, C3-25%, C4-10% and C5-1%), and a control (distillate 
water). Results showed that five concentrations caused significant mortality of T. urticae adults 24, 48 
and 72 hr after treatment. The higher mortality was observed with C1 concentration of C. rotundus 
extract 72 hr after treatment (97%). Three concentrations C1, C2 and C3 showed a repellent effect on 
T. urticae adults. The repellence index ranged from 25 to 55% for C3 and C1, respectively. The present
study demonstrated that the C. rotundus extracts could be an effective acaricide on T. urticae adults since 
the LC50 obtained was 30.95%.
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Tetranychus urticae Koch (Acari: Tetranychidae), 
is a polyphagous pest and one of the most important 
agricultural mites around the world (Vignesh et al., 
2019). Spider mites can infest plant species in more 
than 100 plant families causing significant yield 
losses (Van Leeuwen et al., 2015; Idris et al., 2020; 
Leviticus et al.,2020). T. urticae feed primarily on 
leaf surfaces, often occurring in higher numbers on 
the underside than on the upper side of leaves. This 
pest pierces the epidermis and feeds on the contents 
of mesophyll cells that resulting in chlorosis, causing 
a decrease in total chlorophyll content and an eventual 
loss of photosynthetic capacity (Park and Lee, 2002). 
To control T. urticae, the application of acaricides 
using adulticidal, ovicidal and nymphicidal, on the 
different life stages of two-spotted spider mites, is 
often used to reduce population levels. Moreover, 
acaricides can also eliminate many beneficial, including 
predatory mites causing biological imbalance (Efrom 
et al., 2012). They can also cause the development 

of pesticide-resistant mite populations. Biological 
control is a viable alternative to pesticides from both 
an environmental and economic perspective (Gigon 
et al., 2016; Castillo-Ramírez et al., 2020). The use of 
biological control agents, such as parasites, predators, 
bacteria or fungi can be used as alternative strategies for 
management (Ferrero et al., 2011; Gigon et al., 2016; 
Qessaoui et al., 2017, 2019, 2020; Castillo-Ramírez et 
al., 2020). Plant extracts are promising in the control 
of several arthropods due to their known biological 
properties, causing the death or affecting the behaviour 
of different agricultural pests (Nilahyane et al., 2012; 
Hikal et al., 2017; Tembo et al., 2018; de Araújo et al., 
2020). Previous investigations report that the extract 
and essential oils extracted from aromatic plants have 
increased considerably as insecticides owing to their 
popularity with organic growers and environmentally 
conscious consumers. They have repellent, insecticidal, 
antifeedants, growth inhibitors, oviposition inhibitors, 
ovicides, and growth-reducing effects on a variety 
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of insects (Don-Pedro 1996; Regnault-Roger et al., 
2012; Hikal et al., 2017; Basaid et al., 2020; Odewole 
et al., 2020). Therefore, the objective of this study 
was to evaluate the efficacy of tuber extract of C. 
rotundus collected as a biopesticides against T. urticae.

MATERIALS AND METHODS

The tubers of the roots of C. rotundus were collected 
from a soil farm in Agdz, Zagora province, Drâa Tafilalet 
region, south of Morocco, and brought to the National 
Institute of Agronomic Research (INRA) laboratory in 
Agadir, Morocco. The fresh tubers were washed with 
water, dried in the shade, and then powdered. Twenty 
grams of C. rotundus powder was subjected to extract 
in a Soxhlet apparatus using hexane solvent (1: 3 (w/ 
v)) (Singh et al., 2009). The extract was made solvent 
free using a rotary evaporator. The final residue was 
stored at −20°C (Kamala et al., 2018). The extract 
was dissolved in distilled water containing Tween 80 
(0.05%). Five concentrations (C1(100%), C2(50%), 
C3(25%), C4(10%), and C5(1%)) were prepared. A 
control solution (C6) was also prepared using equal 
amounts of distilled water without the extract. Fresh 
tomato leaves were collected from plants growing in a 
greenhouse at the INRA experimental farm in Belfaa-
Agadir, Morocco. The leaves were washed with sterile 
distilled water and dried under a laminar flow hood. To 
assess mortality effect, we evaluated the ability of five 
concentrations to cause mortality in homogeneous age 
adults of T. urticae on tomato leaves under laboratory 
conditions using a leaf-dip bioassay (Bouharroud et al., 
2006, 2007; Qessaoui et al., 2017, 2019). Tomato leaves 
were immersed in each concentration for 20 s, dried 
under a laminar hood, and then transferred to leaf cages. 
The control leaves were dipped in control solution 
(C6). Each cage was populated with fifteen T. urticae 
adults, with (sex ratio 1:1.1, male: female). The cages 

were incubated at 24±2°C with a photoperiod of 16:8 
(L:D). The mortality rate of T. urticae was evaluated 
at 24, 48, and 72 hr after treatment. The experiment 
was conducted using a randomized complete block 
design with four replications and three runs. The 
mortality rates were corrected using Abbott’s formula 
(Abbott, 1925). To determine the repellent activity of 
C. rotundus extracts on T. urticae adults, a specific 
repellency test device was used (Qessaoui et al., 2017). 
Tomato leaves were immersed for 20 seconds in each 
concentration (C1 to C6), dried under a laminar flow 
hood, and then placed in the corresponding box in the 
repellent apparatus. Fifteen T. urticae adults were gently 
transferred into the hole pierced in the middle of the 
linked hose and then sealed (Pascual-Villalobos and 
Robledo 1998; Qessaoui et al., 2017). The experiment 
followed a randomized complete block design with four 
replications and three runs. The box was incubated at 
24±2°C with a photoperiod of 16:8 (L:D) and 55% of 
relative humidity. A repellency index was calculated 
at 24, 48, and 72 hr after treatement using the formula 
of Pascual-Villalobos & Robledo (1998). The data 
were subjected to one-way ANOVA  at p ≤ 0.05 using 
statistica software (V 10). The resulting means were 
compared using the Newman-Keuls test (p=0.05).

RESULTS AND DISCUSSION

The results indicate that all five concentrations 
of C. rotundus extract provided significant amounts 
of mortality to T. urticae adults for 24, 48 and 72 hr 
after treatment (Table 1). The symptoms caused by C. 
rotundus extract on T. urticae were reducing movement 
and the occurrence of brown-black coloration (Aksoy 
et al., 2009). The result shows a linear relationship 
between mortality rate and concentrations of C. 
rotundus  extract. The most rapid T. urticae deaths 
(24 hr after treatment) was obtained by concentration 

Table 1. Effects of C. rotundus extracts on T. urticae  
adult mortality rates

Concentration 
%

Hours after application
24 hr* 48 hr 72 hr

C5 (1%) 08.30± 24.89a 16.97± 22.47a 37.30± 32.00a

C4 (10%) 14.55± 37.12a 43.83± 36.49b 54.76± 27.13ab

C3 (25%) 44.83± 37.22b 63.33± 25.29bc 66.02± 26.16b

C2 (50%) 58.76± 27.18b 70.24± 23.97bc 74.13± 16.67b

C1 (100%) 65.37± 39.22b 78.50± 33.21c 96.65± 06.55c

P-value 0.00029 0.000078 0.000004
*By column, the rates followed by the same letters are not statistically different 
at P<5% according to the Newman-Keuls test. Data for adult mortality rates are 
presented as the means ±  standard deviation
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C1 which had a mortality rate of about 65%, while 
concentration C2, concentration C3, concentration C4 
and concentration C5 had approximately 58, 44, 14 and 
8% mortality rates, respectively. The highest mortality 
rate (96%) was observed 72 hr after treatment by C1. 
For the other concentrations (C2, C3, C4 and C5), the 
mortality rates, 72 hr after application, were more than 
50% except C5.  This was further confirmed by probit 
analysis indicating that the C. rotundus extract provided 
the highest mortality rates, which had an LD50 of 30.95% 
72 hr after treatment (Table 2). The consolidated data 
of the repellency observed in different concentrations 
of C. rotundus extract is given and it is evident that 
among those five concentrations, C1, C2 and C3 have 
a repellent effect to T. urticae adults at 24, 48 and 72 hr.  
The repellence index (RI) of the three concentrations 
ranging from 25 to 55% for C3 and C1 respectively. 
While C4 and C5 have not provided any repellent 
effect (Fig. 1).

This result concurred with those report that the 
methanolic root extract of C. rotundus and its fractions 
(n-hexane, chloroform, n-butanol, and aqueous) showed 
significant insecticidal activity against nymphs of 
Aphis craccivora Koch and crawlers of Planococcus 
lilacinus (Cockerell) (Singh et al., 2023). Also, Elhaj 
et al. (2021) reported that C. rotundus with Sesame 
Oil showed a significant insecticidal activity against 
African bollworm Helicoverpa armigera Hübner 
(Lepidoptera: Noctuidae). Furthermore, El Moghazy 
and El-Namaky (2019) showed that C. rotundus 
Oils have a significant larvicidal effect on the third 
instar larvae Cephalopina titillator (L.). Moreover, 
Barbosa et al. (2011) reported that  alcohol  extracts 

from C. rotundus show 55% of mortality and 28% leaf 
consumption  of D. speciosa adults. Singh et al. (2009) 
reported that the tuber extracts of C. rotundus are more 
effective for repellency of all the mosquito vector even 
at low doses, and repellency rates varied between 80 
and 100% for different repellents concentrations (2.5, 
5, and 10%). Janaki et al. (2018) report that essential 
oil of C. rotundus showed an insecticidal effect against 
adults Callosobruchus maculatus F., Oryzaephilus 
surinamensis L., and Trogoderma granarium Everts. 
In the same context, Bañez and Castor (2011) reported 
that essential oil of C. rotundus showed an insecticidal 
effect more effective than carbamate pesticides in terms 
of insecticidal properties against ants, aphids, flies, 
and cockroaches, and is similar to organophosphates 
in terms of efficiency. The insecticidal effect of  C. 
rotundus extract may be explained by the metabolites 
composition of this plant including volatile metabolites 
which kept mites from treated leaves in our study. 
Many studies report that C. rotundus extract   is rich 
on  compounds such as polyphenols,  alkaloids, 
anthraquinones, coumarins, steroids and triterpenes, 
sesquiterpenoid, flavonoids, saponins, tannins, 
glycosides, furochromones, monoterpenes, sitosterol, 
alkaloids saponins, terpenoids, essential oils, starch, 
carbohydrates, protein, separated amino acids, resins 
and many other secondary (Al-Snafi, 2016; Hassan 
and Wahba, 2023; Gomathi and Maneemegalai, 2023; 
and Xue et al., 2023).   This extract act as potential 
biopesticides and may be applied in integrated pest 
management programs to reduce the amount of 
synthetic chemical products being used to control plant 
pests and diseases. Many horticultural crop growers 

Table 2. Log-dose probit mortality data for T. urticae adults tested with  
C. rotundus extract 72 hr after treatment

LC50 (%) Fiducial limits Slope± SE chi-square Heterogeneity DF
C. rotundus extract 30.95 18.64 - 40.44 2.849± 0.763 11.25 0.87 13

Fig. 1. Repellency of hexane extract of tuber of root of C. rotundus against T. urticae adults.  
(Bars with the same letters not significantly different at p < 0.05 according to the Newman-Keuls test)
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throughout the world are now exploring their potential 
applicability due to ongoing pesticide restrictions. 
Results from our study further suggest that C. rotundus 
extracts are of interest for use in the biological control 
of pests and could also be examined for their potential 
use in insect pest management. 
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