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ABSTRACT

Euseius pariyarensis (Santhosh, 2018) is a predatory mite, found associated with the pest mite,
Tetranychus neocaledonicus (Andre, 1933) which infest the leaves of Bauhinia acuminate L. To
study the feeding potential, tests were carried out in the laboratory under 30+2°C, 65+10%RH
conditions. Promising results were obtained and the following observations were made regarding its
feeding activities. Maximum consumption of eggs of prey mite was exhibited by adult females. The
mean consumption rate of predators followed the order that female > male > deutonymph >

protonymph >larva, respectively.

Keywords: Predatory mite; Phytoseiidae; feeding potential.

1. INTRODUCTION

Predatory mites of the family Phytoseiidae are
excellent agents for biological control programs
[1].Phytoseiids are the best known and most
studied group of predatory mites, owing to their
success in controlling spider mites as well the
eggs and life stages of other small insect pests.
Pappas et al., [2], Abdallah et al. [3] and Gilliat
[4] studied the feeding potential of phytoseiid
mites in regulating pest populations under both
laboratory and field condition. Studies conducted
by Chant [5] and, Mc Murtry and Scriven [6]
reported that alternate food increased the
intensity of predation as well as the density of the
predators. Biological and ecological studies on
phytoseiids have shown that they are very
effective for controling several pests of
agricultural importance. In Kerala, a predatory
mite, Euseius pariyarensis, was reported from
the medicinal plant, Bauhinia acuminate L., as a
biological control agent of red spider mites [7].
Many species of phytoseiid mites are good
biological control agents of injurious plant feeding
mites in the families Tetranychidae,
Tenuipalpidae, Eriophyidae, as well as others [8].
Though phytoseiids are normally known to feed
and develop on phytophagous mites and small
insect pests, many can survive on non prey food
materials like honey, nectar, plant sap and pollen
[9]. Phytoseiids utilise different types of food and
these specializations are correlated with major
ecological traits such as aggregating ability and
prey density dependence [10].

Phytoseiids shows several advantages over
other predatory mites because of their high
fecundity, good searching ability, dispersal rate,
adaptability and high degree of prey
specificity. Many phytoseiids develop quickly,
within one week at 27°C and 60-90% RH
[11,12]. Some successful phytoseiid such as
Phytoseiulus, Neoseiulus, Euseius,
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Typhlodromus, Typhlodromalus, Amblyseiusetc.
are excellent biocontrol agents show functional
responses to their prey [13]. Many species are
commercially available for pest control purposes
and are especially useful in green house farming.
The commercially available predatory mite
Phytoseiulus persimilis is quick-acting. Badii et
al. [14] studied the prey stage preference and
functional response of Euseius hibisci to T.
urticae on strawberry leaf arenas under
laboratory conditions of 25 + 2°C, 60 + 5% RH
and 12 h photophase. They reported that the
predator consumed significantly more prey eggs
than other prey stages and consumption of prey
deutonymphs and adults was so low.

2. MATERIALS AND METHODS

During the present study Tetranychus
neocaledonicus infesting the plant Bauhinia
acuminate were selected as prey food for
studying the feeding preferences of the
phytoseiid mite, Euseius pariyarensis. This
spider mite is recognized as a widely distributed
pest on B. acuminata in most of the localities
surveyed. Infestation by this mite results in the
formation of white spots on the leaf lamina due to
chlorosis.  Infestations led to bronzing and
blotching of leaves followed by premature leaf
fall.

2.1 Raising Stock Cultures of T.

neocaledonicus in the Laboratory

Seedlings of B. acuminata were planted in pots
of 1x1x1 m® kept in the herbal garden of Malabar
Christian College, Calicut for artificial infestation
with T. neocaledonicus. Mite infested leaves
were collected from different localities and
brought to the laboratory. Adults were picked up
with a moistened camel hair brush using a hand
lens and transferred to the newly planted B.
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acuminata plant seedling when new leaves
began to sprout.

2.2 Raising of Stock Cultures of the

Predatory mite E. pariyarensis in
Laboratory
Different stages of the predatory mite E.

pariyarensis were also collected from Bauhinia
plants infested with the prey mite, T.
neocaledonicus. Predatory mites were carefully
transferred from the leaves to the culture cell.
Different stages of the prey mite, in sufficient
numbers were offered as food for rearing the
predatory mites. For these, sufficient stock
cultures of E. pariyarensis were build up in the
laboratory using leaf floatation technique [15].
When depletion of prey mites was noticed, new
mites were brushed from the infested Bauhinia
leaves, which were maintained in the garden. To
start with the feeding efficacy test numerous
replicates of such culture cells were prepared.

2.3 Feeding Preference

For studying the feeding preference of the
individual stages of predatory mites to various
stages of prey mites different culture cells were
maintained in the laboratory. For this, separate
culture cells containing different life stages of T.
neocaledonicus were prepared and different
stages of predatory mite larvae, protonymphs,
deutonymphs, adult males and females were
released to each culture cell for recording
observation on feeding preference of the
particular life stages. There were 5 experimental
setups for each stage of the prey i.e, set I- prey
eggs Vs adult female predator, set IlI-prey eggs
Vs adult male predator, set lll- prey eggs Vs
deutonymph, set IV- prey eggs Vs protonymph
and set V- prey eggs Vs larva. Similarly, different
stages of prey mites were also kept in separate
culture cells and different stages of predators
were released to each cell, separately. For this,
25 of each of the life stage of the prey mite was
also kept in separate culture cell exposed to a
single number of different stages of the predators
i.e., larva, protonymph, deutonymph, adult male
and female. Observations were taken on the
feeding behavior of the various stages of
predators, the mode of feeding of individual
stages and the feeding potential of the predators
on various stages of the prey mites were taken
on a 24 hour basis.

Data obtained on the above parameters were
recorded, tabulated, and presented through
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appropriate figures and graphs. Data obtained on
feeding preference were subjected to statistical
analysis based on a Scheffe test and ANOVA
and presented.

3. RESULTS AND DISCUSSION
A. Feeding behaviour of E. pariyarensis

The feeding activities of all stages of E.
pariyarensis were of similar pattern from the
larval stage onwards. All the life stages, other
than the larval, were seen actively moving about
on the under surface of leaves in search of prey.
The web found on the ribs of the leaves hinders
the fast movement of predators.

As a predator came into touch with prey, it was
observed slowly grabbing the prey with the aid of
its lengthy forelegs and palps. While firmly
holding the body of the prey with its forelegs, the
predator extends its chelicera to paralyse the
prey. With the help of its strongly built chelicera,
a predator penetrated the cuticle of the prey and
initiated feeding upon internal tissue contents.
During the feeding process, the muscular and
pharyngeal movements of the predator were
clearly  noticeable  under high  power
maghnification. Based on the colour of prey mites
consumed, the body colour was found to chan ge
and the fully fed predatory mite resembled the
colour of the prey mite.

The average time taken by various stages of the
predatory mite to consume different stages of the
prey mite were noted and feeding time varied
with respect to life stage of the predator as well
prey mite. Adult male predators took
approximately 5 minutes to remove the internal
contents of prey mite eggs, whereas females
took 5 -10 minutes. The eggs of the prey were
found rolled by the combined action of chelicerae
and pedipalp at the time of feeding. Adult female
predator mites required 20-25 minutes to
completely remove the internal contents of the
various stages of the pest mites. Prey eggs were
the most preferred food for all stages of the
predator. Liyaudheen et al. [16] conducted a
study on feeding potential of E. ovalis on T.
macfarlanei infesting Okra plants and reported
feeding preference on the eggs of the pest mite
followed by the larva and protonymph. Adult
females consumed more eggs than other stages
after mating. The average consumption time
taken by different stages of the predator
increased with progressive development of
the prey.
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There were also some instances where the
predator did not complete feeding before moving
to the next prey. Quiescent stages of prey mites
were also preferred for feeding. When prey
density was high, random attack was evident and
rate of predation was comparatively high. The
feeding potential of individual stages of predatory
mites varied considerably. The average time
taken for the consumption of prey mites varied
with respect to the size of the body.

B. Consumption rate of E. pariyarensis

The consumption rate of every stage of the
predator was noted after a time period of 24
hours and the results were statistically analysed.
Predator larva did not feed on larvae,
protonymphs, deutonymphs, and adult stages of
the prey mite T. neocalidonicus (Table 1).

The average rates of food consumed by different
stages of E. pariyarensis were calculated and the
percentage of predation was noted (Table 1 &
Fig. 1). Sixty one percentage of the eggs of the
prey mite were consumed by the female, 21% by

the deutonymph, 12% by the protonymph,
followed by the larva (1%). Adult females
consumed a higher percentage of larvae of prey
mites (21%) followed by the male and
deutonymph (4%). Adults of the prey mites
consumed by the predator adult females and
males were only 2% and 1%, respectively, but
this value is greater when compared to the rate
consumed by other predator stages. Males of
the predator mite showed a high predation
percentage on the eggs (42%), larvae (16%),
protonymphs (6%) and deutonymphs (2%).
Deutonymphs also exhibited significant predation
on various prey stages i.e., eggs (21%), larvae
(4%), and protonymph (1%). Larvae fed only on
prey mite eggs (1%). Even though the rate of
predation varies for each stage of prey,
maximum predation in all cases was shown by
adult female E. pariyarensis (Table 1).

The results obtained were subjected to ANOVA
for testing the significance and comparison was
made using Scheffe’s test. The results indicated
a p-value less than 0.01 and 0.05, which shows
high significance.

Table 1. Percentage of predation of E. pariyarensis on various stages of T.
neocalidonicus in24hours

Prey Egg Larva Protonymph Deutonymph Adult
Predator
Female 61 21 8 3 2
Male 42 16 6 2 0
Larva 1 0 0 0 0
Protonymph 12 0 0 0 0
Deutonymph 21 4 1 0 0
120
100
80 BE
S 61 &8
2 60 - M Larva
c 42
'% 40 - B Protonymph
1 21
g 20 - o 166 19 Deutonymph
o 32 20 10000 o000 I4100 = Adult
0 L T T T
Female Male Larva Protonymph Deutonymph
Stages of the Predator

Fig. 1. Percentage of consumption of E. pariyarensis on various stages T.neocalidonicus in 24
hours
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Table 2. Representing Feeding potential of E. pariyarensis on T. neocalidonicus

Prey Egg Larva Protonymph Deutonymph Adult
Predator
Female 15.2+1.30 5.2+0.61 2.1+0.18 0.8+0.20 0.4+0.16
Male 10.4+1.37 4.1+0.41 1.6+0.34 0.6+0.16 0.1+0.1
Deutonymph 5.3+0.60 1.0+0.67 0.240.13 0+0 0+0
Protonymph 2.9+0.23 0.1+0.10 0+0 00 00
Larva 0.3+0.15 0+0 0+0 0+0 0+0

While comparing the mean values of the feeding
potential of the different stages E. pariyarensis
i.e., larva, protonymph ,deutonymph and adults,
on the prey egg stage, it was noted to have a
high significant difference at 0.01 level ( P <0.01)
(Tables 3 & 4). There were significant differences
noted on the feeding of prey eggs between
different life stages of E. pariyarensis except
between larva and protonymph and between
protonymph and Deutonymph (Tables 3 & 4).

Abou-Setta and Childers [17] studied the feeding
behaviour and oviposition of E. mesembrinus
under 26°C and 75 % RH and found that all
motile stages of tetranychid mites were attacked,
except the adult. A significant difference was
noted on the feeding of prey larva by the
predator, except female and male, larva and
protonymph, larva and deutonymph, and
protonymph and deutonymph (Tables 3 & 4, Fig.
2). Abad-Movano (2009).

Table 3. Mean values of feeding potential of different stages of the predator E. pariyarensis
against different life stages of the prey, T. neocalidonicus

Prey Egg
Predator N Mean SD SE F p-value
Female 10 15.20 4.131 1.306
Male 10 10.40 4.326 1.368
Larva 10 0.30 0.483 0.153 44.62 .000
Protonymph 10 29 0.738 0.233
Deutonymph 10 5.3 1.888 0.597

Prey Larva
Predator N Mean SD SE F p-value
Female 10 5.20 1.932 0.611
Male 10 4.10 1.287 0.407
Larva 10 0.0 0.0 0.0 48.935 .000
Protonymph 10 0.10 0.316 0.100
Deutonymph 10 1.00 0.667 0.211

Prey Protonymph
Predator N Mean SD SE F p-value
Female 10 2.10 0.568 0.180
Male 10 1.60 1.075 0.340
Larva 10 0.00 0.000 0.000 21.160 .000
Protonymph 10 0.00 0.000 0.000
Deutonymph 10 0.20 0.422 0.133
Prey Deutonymph

Predator N Mean SD SE F p-value
Female 10 0.80 0.632 0.200
Male 10 0.60 0.516 0.163
Larva 10 0.00 0.000 0.000 11.400 .000
Protonymph 10 0.00 0.000 0.000
Deutonymph 10 0.00 0.000 0.000

Prey Adult
Predator N Mean SD SE F p-value
Female 10 0.40 0.516 0.163
Male 10 0.10 0.316 0.100
Larva 10 0.00 0.000 0.000 4.091 .007
Protonymph 10 0.00 0.000 0.000
Deutonymph 10 0.00 0.000 0.000
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Table 3 shows the mean values for the number
of stages of prey mite, T. neocaledonicus,
consumed by E. pariyarensis in 24 hours.
Maximum consumption of eggs of the prey mite
was exhibited by adult females. The mean
consumption rate of predators followed the order:
female > male > deutonymph > protonymph
>larva, respectively [18].

A significant difference was noted at the 0.01
level when comparing mean values of the prey
protonymph stage by the different predators
except the female and male, larva and
protonymph, larva and deutonymph, and
protonymph and deutonymph (Tables 3 & 4).
Cruz-Miralles et al. [19] demonstrated that
generalist predator activity of Euseius stipulatus
which does better on Tetranychus in citrus

plants. In the case of feeding on prey, the
deutonymph showed significant differences
except female and male, larva and protonymph,
larva and deutonymph, and protonymph and
deutonymph (Tables 3 & 4). On comparing the
mean values of the feeding potential of different
life stages of E. pariyarensis on adult prey mites,
there were significant differences between
predator stages, female and larva, female and
protonymph, and female and deutonymph. All
other stages were not significant (Tables 3 & 4).
Nguyen and Shih [20] conducted a study on
predation rates of N. womersleyi and E. ovalis
feeding on tetranychid mites and found that the
predation rate of N.womersleyi was higher than
E. ovalis and they recommended that T. urticae
eggs are suitable for mass rearing for both
predatory mites.

Table 4. Significant combinations of the different stages of the predator, E.pariyarensis,

against different life stages of the prey, T.neocalidonicus, using Scheffe’s Test

Prey Egg
Female Male Larva Protonymph Deutonymph

Female .013* .000** .000** .000**
Male .000** .000** .007**
Larva 391 .000**
Protonymph A74
Deutonymph

Prey Larva

Female Male Larva Protonymph Deutonymph
Female ..294 .000** .000** .000**
Male .000** .000** .000**
Larva 1.000 391
Protonymph 499
Deutonymph
Prey Protonymph
Female Male Larva Protonymph Deutonymph
Female 448 .000** .000** .000**
Male .000** .000** .000**
Larva 1.000 .962
Protonymph .962
Deutonymph
Prey Deutonymph

Female Male Larva Protonymph Deutonymph
Female .825 .001** .001** .001**
Male .017* .017* .017*
Larva 1.000 1.000
Protonymph 1.000
Deutonymph

Prey Adult
Female Male Larva Protonymph Deutonymph
Female 0.208 0.041* 0.041* 0.041*
Male 0.952 0.952 0.952
Larva 1.000 1.000
Protonymph 1.000
Deutonymph
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Fig. 2. Comparison of prey consumption of different stages of E. pariyarensis on
various stages of T. neocalidonicus

4. CONCLUSION

Phytoseiid mites are considered the most
efficient natural enemies for biological control of
pest mites, especially those belonging to the
family Tetranychidae, but this has not acquired
recognition so far India, particularly in Kerala.
Several acarologist from outside of India have
contributed to the biological control aspects of
predatory mites [1] and a few such works have
also been done in India [21]. All of these studies
emphasize the potential value of phytoseiids as
biocontrol agents [17]. In the present study, an
attempt to expose the feeding biology of a new
species of predatory mite Euseius pariyarensis
preying upon various stages of pest mite, T.
neocaledonicus infesting the medicinal plant,
Bauhinia acuminate was made. Through mass
rearing, these predators can be use as biological
control agents at a commercial scale for
controlling insect pests on a variety of crops.
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