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ABSTRACT

The potential of aqueous and methanol extracts of ten botanicals were evaluated against the egg and adult 
of the spider mite Tetranychus truncatus Ehara, under laboratory conditions. The extracts showed no or 
negligible ovicidal action, but significant adulticidal action; among the aqueous extracts, A. squamosa (5, 
7.5 and 10%), C. papaya (10%) and B. monnieri (10%) caused significantly maximum mortality, while 
it was methanolic extracts of A. calamus, C. papaya (1 and 2%) and A. marmelos (2%) which revealed 
maximum mortality with adults. 
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In India, spider mites of the genus Tetranychus 
are serious pests of vegetables and are reported to 
cause yield loss of 7-48% (Srinivasa and Sugeetha, 
1999). Amongst these, Tetranychus truncatus Ehara 
is the predominant one infesting many economically 
important crops in Kerala. Synthetic acaricides, though 
effective in mite management, pose several adverse 
effects to human and environment. Their continuous 
use leads to development of resistance. Recently, 
field populations of T. truncatus in Thrissur district, 
Kerala were observed to have developed resistance 
to the commonly used acaricides (Bachhar et al., 
2019). Hence, there is a need to shift to safer and 
easily biodegradable products for mite management. 
Studies have been undertaken for the evaluation of 
potential candidates viz., the predatory mite Neoseiulus 
longispinosus Evans, the acaropathogenic fungi 
Acremonium zeylanicum (Petch) Gams and Evans and 
horticultural mineral oil against T. truncatus recently 
(Lenin and Bhaskar, 2019; Sherief and Bhaskar, 2018; 
Yadav, et al., 2019). Though botanicals have been 
recognized as an alternative to synthetic pesticides, 
with least risk to human and environment these have 
not been effectively utilized. This study was conducted 
to evaluate the extracts of ten botanicals against T. 
truncatus under laboratory conditions.

MATERIALS AND METHODS

Acaricidal activity of ten botanical extracts viz., 

leaves of Quassia indica, Eucalyptus sp., Aegle 
marmelos, Vitex negundo, Carica papaya and Ocimum 
sanctum; whole plant of Bacopa monnieri and Lantana 
camara; seeds of Annona squamosa; and rhizome of 
Acorus calamus were evaluated in the laboratory against 
T. truncatus. The botanicals collected were shade dried, 
finely powdered, sieved and stored separately in air tight 
containers at 4ºC until further used. The culture of T. 
truncates being maintained in the Acarology laboratory, 
All India Network Project on Agricultural Acarology, 
KAU Centre for seven years (approximately 210 
generations) was used. The aqueous (5, 7.5 and 10%) 
and methanol (1 and 2%) extracts of the botanicals were 
prepared (Salma et al., 2017) and evaluated separately 
against egg and adult of T. truncatus following topical 
application and leaf dip bioassay method, respectively 
(Yadav and Bhaskar, 2020). For ovicidal bioassay, ten 
females were released/ mulberry leaf bit (5x 5 cm) 
placed in petri plate lined with moistened cotton. The 
mites were removed after 24 hr to obtain one day old 
eggs and 25 eggs were retained/ leaf bit by carefully 
removing excess eggs. The eggs were sprayed with 
appropriate treatments using a hand atomizer (2ml/ 
bit). Eggs sprayed with water alone served as untreated 
control. The hatchability of eggs after 24, 48, 72, 96 
and 120 hr of spraying was recorded and % mortality 
was calculated. For adulticidal bioassay, mulberry leaf 
bit (7x 7 cm) dipped in botanical extract for 60 sec and 
then air dried for 20 min were placed in a petri plate 
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lined with moistened cotton. Twenty five females were 
released to each leaf bit and then padded with wet cotton 
along the margin, to prevent the mites leaving the treated 
bit. Leaf bit dipped in distilled water served as control. 
Mortality of mite was recorded 24, 48, 72, 96 and 120 
hr after treatment and % mortality was calculated. The 
experiments were laid out in completely randomised 
design with three replications/ treatment and the data 
subjected to ANOVA using the software, Web Agri Stat 
Package 2.0 (WASP 2.0).

RESULTS AND DISCUSSION

The aqueous extract of none of the botanicals 
evaluated showed ovicidal action against T. truncatus 
and by fifth day, 100% hatchability was observed.  
Similar observations were made by Radhakrishnan 
and Prabhakaran (2014) with aqueous extracts of some 
botanicals with Oligonychus coffeae. In the present 
study aqueous extracts varied significantly in their 
efficacy against adult mites. After five days of treatment, 
the seed extract of A. squamosa and leaf extract of 
C. papaya at 10% concentration revealed maximum 
mortality of adults (98.67%) followed by 10% B. 
monnieri, 7.5% and 5% A. squamosa extracts which 
were all statistically at par (Table 1). The seed oil and 
leaf extract of A. squamosa have been reported to have 
acaricidal property-  seed oil (0.5% and 0.25%) caused 
> 80% mortality of the kanzawa spider mite T. kazawai 
after 3 days of application, while complete mortality was 
observed by 10th day (Lin et al., 2009). The aqueous leaf 
extract of A. squamosa (10%) caused 40% mortality of 
T. urticae adults after 72 hr of treatment under laboratory 
condition (Premalatha et al., 2018). Field evaluation of 
aqueous seed extract of A. squamosa (10%) resulted in 
significant reduction in incidence of flea beetles viz., 
Podagrica uniforma and P. sjostedti infesting okra 
(Onunkun, 2012). The extracts of bark, branches, leaves, 
fruits, and seeds of Annona sp. contain alkaloids, 
acetogenins, diterpenes and flavonoids, which may 
be responsible for the insecticidal effect (Gajalakshmi 
et al., 2011). The active substances of Annona sp. were 
reported to affect the neuroendocrine system and thereby 
interfere the process of metamorphosis (Freitas et al., 
2014). Sunarti (2019) reported that C. papaya leaf extract 
caused 90-100% mortality of tomato aphid. Though the 
acaricidal property of C. papaya has not been reported 
earlier, while in the present study significant mortality 
of adults of T. truncates has been observed.

Among the methanol extracts evaluated, mortality 

of eggs was observed only with 2% of A. squamosa, 
A. calamus and A. marmelos and it was all negligible. 
But the extracts caused significant mortality of 
adults; A. calamus (2%) extract gave maximum and 
significantly high mortality of 90.67% within single 
day of treatment; and by fifth day 100% mortality was 
observed with 1 and 2%. Similar was the result with 
extract of C. papaya (1 and 2%), while A. marmelos 
(2%) led to 98.67% mortality (Table 1). The reason for 
low egg mortality of methanol extract of the botanicals 
also may be due to the inability to penetrate the chorion 
of egg (Radhakrishnan and Prabhakaran, 2014). These 
observations corroborate with those of Erdogan et al. 
(2012) with some botanicals on the eggs of T. urticae. 
The insecticidal property of solvent extracts of A. 
calamus has been well documented. It also possesses 
acaricidal property against phytophagous mites as 
well as ticks. In laboratory studies, methanol fraction 
of A. calamus at 5% concentration caused 94.6% 
mortality of adult red spider mite Oligonychus coffeae 
(Sarmah et al., 2007). The ethanol extract of A. calamus 
at 10% concentration could significantly reduce the 
field population of T. urticae (78.23 %) on tomato 
(Premalatha and Chinniah, 2017). 

The activity of Acorus sp. could be because of 
individual or combined effect of bioactive compounds 
(Balakumbahan et al., 2010). The insecticidal property 
of C. papayae is known- ethanolic leaf extract is 
effective against field population of German cockroach, 
Blattella germanica. Very high level of repellency was 
also recorded (Rahayu et al., 2020). The methanolic 
leaf extract of A. marmelos at 10% has acaricidal 
effect against all stages of O. coffeae (Hazarika et al., 
2019). Liu et al. (2020) studied the composition of 
essential oil of another species of Bacopa namely, 
B. caroliniana and its insecticidal activity against the 
rice weevil Sitophilus oryzae was observed. After fifth 
day of treatment, methanol extract of A. squamosa 
seeds at 2% showed significant mortality (70.67%) 
followed by B. monnieri. Maciel et al. (2015) with 
solvent extracts of Annona muricata seeds in ethanol 
observed significant mortality of T. urticae. Ethanolic 
seed extract of A. mucosa, A. sylvatica and A. muricata 
caused significant mortality of adult females of  
T. urticae (Miotto et al., 2020). The insecticidal activity 
of A. squamosa seed extract is attributed to adjacent 
bis-tetrahydrofuran ring acetogenins and that of A. 
muricata to mono-tetrahydrofuran ring acetogenins 
(Leatemia and Isman, 2004). 
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