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Abstract: Field trials were conducted to evaluate the acaricidal potential of entomopathogenic fungus, Beauveria
bassiana and aqueous extracts of Withania somnifera and Glyccirrhyza glabra against the mobile stages of
Tetranychus urticae Koch on cucumber. The treatments responded in a concentration dependent manner. Highest
reduction in T. urticae population was achieved with Omite (0.05%) followed by Nimbecidine (5ml/l), B. bassiana
(10" spores mlI™t), W. somnifera (7.5%), B. bassiana (10° spores ml™), G. Glabra (7.5%), G. Glabra (5%), G. Glabra
(2.5%), W. somnifera (5%) and W. somnifera (2.5%). Higher yield was recorded in all the treatments as compared to
control. In terms of percent increase in yield, Omite caused highest increase (23.65% over control) followed by
Nimbecidine, B. bassiana (10*° spores/ ml), W. somnifera (7.5%), B. bassiana (10 spores/ ml), G. Glabra (7.5%),
W. somnifera (5%), G. Glabra (5%), G. Glabra (2.5%), and W. somnifera (2.5%) showing 13.97, 11.82, 10.75, 8.67,
8.67, 8.6, 6.76, 6.48 and 6.45 percent increase over control, respectively. These data suggest that the tested
biorationals at higher concentrations have the potential to be employed in pest management programs designed for
T. urticae control.
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INTRODUCTION practice as a safer alternative and have beconeopar

. . . leading research all over the world (Clemeateal,
The ‘two-spotted spider m|teTetr_anychu_s urticae 2003). Studies have demonstrated that chemicals
Koch, has now evolved as a major a_grlcu_ltural PeStyerived from plants are safer, specific in action,
feeo!lng on more than 300 plants including fieldpsio (Fiodegradable and potentially suitable for use in
horticultural crops, green house vegetables an ntegrated pest management programmes. More than

ornamental plants; often causing 50 to 100 percenbqgg P, : L .
. ) plant species including medicinal plants grides
yield loss (Kumaet al., 2010; Clotucheet al, 2011). are known to have insecticidal and miticidal prdisr

Computer modelling suggests that with intensifying arciaet al, 2004). They constitute a rich source of

global v_varming, thg detrimental ef_fects of spide®s1 ;4 five compounds which might act deadly on the
In algrlcul(;ured W'lll markedly |rr1]g:rﬁase due to gests' physiological system and kill them (Daoeibl.,
accelerate evelopment —at high —temperature 005). Glycyrrhiza glabra (Liquorice) (Family:
(Migeon, 2009). Trad|t|_onally, two_-spotted_ Sp'd_e't“_” Fabaceae) andWithania somnifera(Ashwagandha)
h"."i beer; corlltrolfled us(;ng I§ynthe'i|jc chemical mh (Family: Solanaceae) are widely used medicinaltplan
with a level of residuality and permanence that;, nqian traditional medical practice and theitragts

constitutes a barrier to the commercialization of o\« aiso been tested for insecticidal action again
agricultural products and causes detrimental effest ;oo (s of agricultural importance (Bastsal, 2009).

environment and human health. Unfortunately, Members of the mitosporic (Hyphomycetes)

urticae is one of the most stnkmg examples  of entomopathogens are promising microbial control
po!yphagy among her.b|vores with an. unmatChedagents against acari as these fungi invade the yost
ability to develop resistance to pesticides. Ma”ygrowing through the external cuticle (Chandéral
aspects of the biology of this mite; including P 5000) They can be produced in mass using low input
development, high fecundity and haplo-diploid sexohnoiogy, easily formulated as myco-pesticides
determination; seem to facilitate rapid evolutioh o g iaple for spraying using conventional chemical
pesticide resistance (Van Leeuwant al, 2010). spraying equipment, are less harmful to non-target
Currently, great efforts are directed towards réiduc arthropods and mammals and are, therefore, ideal fo
in the use of traditional pesticides and increaséhée IPM program strategies. Among the fungi used as
use .Of Integrated Pest Management (IPM) Stra!teg'esbiological control agents (BCAdpeauveria bassiane
Pesticides formulated with herbal extracts are tius , . assical entomopathogen and has been extensively
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used for control of many important pests of various0.05%) treatments, both considered as standardchec
crops around the world (Varela and Morales, 1996).The experimental units comprised three plots each
Keeping in view the above facts and need for seafch measuring 10 m x 40 m. The cucumber plants were
effective biointensive control measures, it wasidit  grown on ridges following standard agronomic
to evaluate the acaricidal activity of leaf extraétw. practices. The plants were irrigated as and when
somnifera,stem extract of5. glabraandB. bassiana needed. A randomized block design with three
againstT. urticaeon cucumber, a major vegetable crop replicates was used for experimentation. Four reund
and potential host for the pest. of foliar applications were given; first at the
appearance of first chlorotic patch and three
MATERIALSAND METHODS subsequent sprays at an interval of 12 days. During
Preparation of botanical extracts: Glycyrrhiza  application of biorational/ acaricide, the wholeum
glabra stems andWithania somniferaleaves were was thoroughly covered by spray fluid and care was
collected from Medicinal Plants Farm Area and taken to maintain the distance around 25 cm between
University Campus, respectively. The stems (1 kg) a the nozzle and plant parts. To judge the potemtal
leaves (1 kg) were coarsely ground and soaked én onparticular treatment, ten plants in each replicate
litre of distilled water for 48 hours with interrteént  treatment were selected at random. Observations on
shaking at room temperature. After 48 hours, thethe number ofT. urticae population (mobile stages)
solutions were filtered through muslin cloth and per sg. cm leaf were recorded using hand lens from
collected in separate glass bottles. Considerindp bo both upper and lower surface of two leaves fromheac
the agueous stock solutions as 100 per cent gweg t  category (tender, grown up and older) per plan@arAp
different concentrations (2.5, 5 and 7.5% each)ewer from pre-treatment count, the post treatment counts
prepared using distilled water by volume to volume (live mites) were recorded after 2, 4, 6, 8, 10 aad
dilution method. days of spray. It was easy to distinguish live mite
Beauveria bassiana cultures. The culture of B. from dead individuals by observing their movement.
bassiana (strain- Hyderabad) was raised on PotatoThe live mites were mobile whereas immobile mites
Dextrose Agar media in 250 ml conical flasks for failing to respond with leg movements after being
experimental purpose which is a standard procedurdightly nudged with a fine bird feather pick were
(Vimala Devi, 2003). Regular passaging and considered dead.
maintenance was done for further multiplication at For assessing the effectiveness of the treatmergan
27+2°C, > 90 % RH and 16: 8 (Light: Dark) numbers ofT. urticae were pooled and analyzed
photoperiod. Pure mother cultures in slants weseedt  statistically. The percent reduction in mite courst

under refrigerated conditions till further use. compared to pre- treatment count was calculateithdy
Preparation of B. bassiana suspension: Aqueous formula:
conidial suspensions were made from conidiaPercent Reduction = (Pre-treatment count - Ager

harvested from the slants prepared in conical $ask number of live mites after treatment) / Pre- tresiin
after 14 days of inoculation. Conidial spores werecount x 100

harvested by scrapping the surface of sporulatingThe effect of T. urticae infestation on the yield of
cultures and suspended in 100 ml distilled watercucumber fruits from treated and untreated plots wa
containing Tween 80 (0.02%) which was used asrecorded to see the effectiveness of treatmentsistga
surfactant to disperse the conidia. After the cianid T. urticaeinfestation. The difference in the fruit yields
came into the solution completely, it was filtered of cucumber was calculated and the per cent yiaid g
through a double layered muslin cloth. A suspensfon was worked out by following formula:

10 conidia mi* concentration was prepared using Increase in crop yield = (Mean yield of untreatedp
haemocytometer counts. Lower conidial concentration- Mean yield of treated crop) / Mean yield of uate

(10° conidia mt*) was obtained through serial dilution. crop x 100

Freshly prepared conidial suspensions were used foStatistical analysis: The statistical significance of data
field evaluation. was assessed by Two factorial analysis of variance
Field efficacy: Field trials were conducted at Research (ANOVA). Critical difference (CD) was calculated
Farm, Department of Entomology, CCS Haryanabetween the treatments under RBD using software
Agricultural University, Hisar to evaluate the efity = ‘OPSTAT’ to know the efficacy of different treatntsn

of the above mentioned biorationals against mixedin reducingT. urticaepopulation in cucumber plants.
population of mites during 2012. It was measured inMeans were then compared using Duncan’s multiple
terms of the population build up of the pest asaéid  range test (at p= 0.05).

by changes in the concentration of formulation and

duration of exposure. For the present experiment,RESULTS
natural Tetranychus urticaeinfestation was used. The results on the field efficacy of various treatts
Botanicals and. bassianareatments were compared againstT. urticachave been presented in Tables 1 and
with Nimbecidine (5 ml/ | water) and Omite (57 EC @ 2. Among the treatments, the recommended acaricide,
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Table 1. Field efficacy of entomopathogenic fungus and bigts against. urticaeon cucumber during 2012.

Average number of mites/ sq. cm leaf

: ; ; : Reduction
Treatment Pretreatment After After After After M ean after

count I I [l v treatment (%)
sray  spray  pray  Spray

(Bl.O'tgaCs::E?a m11) 3.56 1.91 1.53 1.32 1.16 1.48 58.42

B(iggsjoir;:ia m]l) 3.54 1.52 1.21 1.05 0.78 1.14 67.77

g';:;mlfera 2.52 2.27 263 309 469  3.17 -25.79

W. somnifera

(5%) 3.14 2.16 2.19 3.34 3.79 2.87 8.59

W. somnifera

(7.5%) 2.26 1.36 1.16 1.24 1.44 1.30 42.47

G. glabra

(2.5%) 1.66 1.86 2.69 3.07 3.29 2.73 - 64.45

G. glabra

(5%) 1.86 1.39 1.79 2.24 2.32 1.94 -4.30

(?7 g[)zl;)ra 2.02 1.45 1.51 1.85 2.18 1.75 13.36

?gr:qﬁ;erl,?;:r) 2.90 1.32 1.05 0.74 0.72 0.96 66.89

8”(1;;(:/) 2.86 0.70 0.36 0.18 0.12 0.36 87.41
. 0

Control

(Water spray) 2.49 2.01 3.44 5.16 6.78 4.35

Control (untreated) 1.85 2.57 509 691 938 5098

Percent reduction in mite count calculated over fyE@tment count.

Omite caused highest reduction (87.41%) in mitethe highest concentration (7.5%) caused 13.36 perce
count. Subjected to four sprays of Nimbecidine, thereduction at the end of experiment.

number of mites fell from a pre treatment coun2®0  The effects oB. bassiana, W. somnifeemdG. glabra
mites/ sq. cm leaf to 0.96 mites/ sg. cm leaf, sShgww  doses were compared with standard acaricide, Omite
reduction of 66.89 percent. Similarly, sprayinghi. (0.05%) and Nimbecidine to see their effectiveriass
bassianaat 1G%onidia mi'and 1Gconidia ml', a  terms of recovery of mite number in each treatment
percent reduction of 67.77 and 58.42 was witnessed(Table 2). The results clearly revealed significant
At the end of experiment, both the treatments ted t differences in number of mites recorded in various
decrease in mite population from pre treatment tountreatments with control (CD= 1.08; p=0.05). The
of 3.54 and 3.56 mites/ sq. cm leaf to 1.14 an® 1.4 treatments differed in their acaricidal action agaT.
mites/ sq. cm leaf, respectivelyV. somniferaleaf  urticae over control although it ranged from 50.00 to
extract tested at 2.5 percent was not effective an®8.72 percent. Among the treatments, Omite was most
resurgence irT. urticae population led to increase in potent in causing 98.72 percent reductiof irurticae
mite population from pre treatment count of 2.52 number over control. This was closely followed by
mites/ sq. cm leaf to post treatment count of 3.17Nimbecidine (92.32%) anB. bassianaat 13°%onidia
mites/ sq. cm. The same extract tested at 5 and 7.fl" (91.68%). Spray of Omite, Nimbecidine.
percent reduced the mite population from pre treatm bassiana10"%onidia mi*) significantly lowered thd.
counts of 3.14 and 2.26 mites/ sq. cm leaf to posturticae population as compared to control (CD= 1.08;
treatment counts of 2.87 and 1.30 mites/ sqg. crf) lea p=0.05). These treatments were statistically
depicting 8.59 and 42.47 percent reduction.comparable with each other in terms of number of
Glycyrrhiza stem extract was not effective agaifist mites recovered after spra. bassianaat 1§ conidia
urticae. Among the three concentrations tested, onlyml* caused 87.63 percent reduction in mixed
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Table 2. Comparative evaluation of entomopathogenic fungus lastanicals against. urticae on cucumber under field

conditions during 2012.

Treatment Dose No. of mites/sq.cm leaf (k;;jl;m) (k;;SII?)t)
B. bassiana 1CPconidia mt* 1.16"7¢(87.63) 1.0%(8.67) 40.40
B. bassiana 10'%onidia mf* 0.78(91.68) 1.04(11.82) 41.60
W. somnifera 2.5% 4.68(50.00) 0.99(6.48) 39.60
W. somnifera 5% 3.79°(59.59) 1.0%(8.67) 40.40
W. somnifera 7.5% 1.44°(84.64) 1.08(10.75) 41.20
G. glabra 2.5% 3.28 (64.92) 0.99(6.48) 39.60
G. glabra 5% 2.32"(75.26) 0.99(6.48) 39.60
G. glabra 7.5% 2.18(76.75) 1.0%(8.67) 40.40
Nimbecidine 5ml/ | water 0.72(92.32) 1.08(13.97) 42.40
Omite 0.05% 0.1298.72) 1.15 (23.65) 46.00
Control Water spray 6.78 0.93 37.20
Control Untreated 9.38 0.93 37.20
C.D. 1.08 0.07

SE(m) 0.37 0.02

Values with the same superscript do not differ ifigantly, Figures in parentheses represent percedtction in mite
population over untreated control and percent emeen yield over untreated control.

population of T. urticae which did not differ each other.
significantly with B. bassianaat 10°onidia mf‘tand
Nimbecidine (Table 2). LikewisaV. somniferg7.5%) 2! SCUSSION

andG. glabra(7.5 and 5%) were effective in reducing During the present study an acaricide, Omite (0)05%
the T. urticaepopulation to 84.64 (1.44 mites/ sq. cm was evaluated againdt. urticae which caused high
leaf), 76.75 (2.18 mites/ sq. cm leaf) and 75.2842  toxicity (98.72% over untreated control) in fieldats
mites/ sq. cm leaf) percent after spray as compwed after four spraysB. bassianareatment showed non-
control in which 9.38 mites/ sq. cm leaf were obedr  significant difference with Omite treatment. Kumar
The three treatments did not differ significantlttw  and Singh (2005) reported that after one day cdyspr
each other in terms of number of mites recoverégr af maximum mite mortality (94.8%) was in Omite +
spray. The number of mites in various treatmentsphanuvit 57EC (0.114 + 1 ml concentration) followed
ranged from 0.12 to 9.38 mites/ sq. cm. le&. by Omite 57EC (0.114%), phosalone 35EC (0.07%)
somniferaat 5 and 2.5 percent reduced the number ofand ethion S50EC (0.05%) which caused 88.9, 58.8 and
mites to 3.79 and 4.69 mites/ sq. cm. leaf as coedpa 52.8 percent mortality, respectively on okra. The
to water sprayed (6.78 mites/ sq. cm. leaf) andpresent results are in agreement with those
untreated (9.38 mites/ sq. cm. leaf) plots. documented by Geroh (2011) on okra. Higher
Statistical analysis on yield of cucumber (kg/ pJan concentration (0.3xf0conidia mt') of B. bassiana
depicted a significant difference (CD= 0.07, p=5).0 strain ITCC- 4668, 6063, 5549 and 4513 were found t
among different treatments (Table 2). The highestbe at par with another standard acaricide, ethion
yield (1.15 kg/ plant) was recorded with Omite treatments in reducing mite population Bf urticae
treatment while the lowest was obtained in control(51.03 to 62.36%). Similar findings on low to
(0.93 kg/ plant). B. bassiana (10 conidia ml")  moderate toxicity of ethion were reported by earlie
treatment yielded 1.04 kg/ plant which was stat#@ly  workers (Raiet al, 1993; Kumar and Singh, 2005) up
in comparison wittB. bassianareatment (1bconidia  to three days after spray whereas some reportdd hig
mi™) which yielded 1.01 kg/ plant. Nimbecidine toxicity (Maniet al, 2003) againsT. urticae

treatment led to a higher yield of 1.06 kg/ plamitich  Acaricidal effect of W. somniferaand G. glabra
was found to be statistically comparableBtabassiana  extracts tested at three concentrations (2.5, 575
treatment (18conidia mf). Regarding yield, no each) againstT. urticae was recorded in a
significant difference was found amoifd. somnifera  concentration dependent manner. Under the condition
leaf extract treatment at 5 percent and 7.5 per@edt  tested, both the extracts appeared to work besfteat
G. glabrastem extract treatment at 7.5 percent. All the 7.5 percent dose, by virtue of higher percent rédoc
three treatments were also found to be statisficall in T. urticaepopulation followed by 5 and 2.5 percent
insignificant to Nimbecidine. However, the lower concentrations. Scarce literature was availablghen
concentrations oV. somnifera2.5%) andG. glabra  effect of W. somniferaxtract against. urticae Gulati
(2.5 and 5%) were found to be statistically atwéh et al (2006) reported effectiveness W. somnifera
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