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BIOCIDAL ACTIVITY OF PLANT DERIVATIVES AND NATURAL OILS
AGAINST TWO SPOTTED SPIDER MITES IN JASMINE ECOSYSTEM
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ABSTRACT

The field experiment was conducted during summer 2015 at two different locations
i.e.,, Vadipatti and Allanganallur blocks of Madurai district of Tamil Nadu to evaluate the
bio-efficacy of certain promising plant derivatives and natural oils against two spotted
spider mites Tetranychus urticae Koch in Jasmine (Jasminum sambac Ait.) ecosystem. The
cumulative mean data from the present investigation revealed that among the different
botanical extracts and natural oils evaluated, Tulsi leaf extract (Ocimum sanctum) @10%,
Neem oil (Azadirachta indicia) @ 3% and Nochi leaf extract (Vitex negundo) @ 5% recorded
the maximum per cent reduction of mites (68.98%, 67.89% and 67.06% at Vadipatti block
and 69.98%, 69.10% and 68.46% at Allanganallur block), which were statistically on par
with each other in their efficacy in Jasmine ecosystem. With respect to the Jasmine flower
yield; amongst the different plant derivatives and natural oils evaluated, the highest per
cent increase in flower yield was recorded in case of Tulsi leaf extract @ 10% (60.29% at
Vadipatti block and 58.45% at Allanganallur block) and Neem oil @ 3% (60.03% at Vadipatti
block and 57.82% at Allanganallur block) coupled with highest cost : benefit ratio of 1:1.90
and 1:1.80 at Vadipatti block and Allanganallur block respectively and 1:1.85 1:1.75 at
Vadipatti block and Allanganallur block respectively, which were statistically at par and
closely followed by Nochi leaf extract @ 5% which recorded 56.90% and 55.71% increase in
flower yield at Vadipatti block and Allanganallur block respectively coupled with the
Cost:Benefit ratio of 1:1.79 at Vadipatti block and 1:1.70 at Allanganallur block. Thus, in
terms of per cent increase in flower yield and cost : benefit ratio also, Tulsi leaf extract @
10% , Neem oil @ 3% and Nochi leaf extract @ 5% were superior than other plant derivatives
and natural oils evaluated, which can be considered as ideal alternative option to synthetic
chemical acaricides which are costlier too for the management of T. urticae in Jasmine

ecosystem.
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INTRODUCTION

Jasmine, Jasminum sambac Ait.(‘Gundu malligai’)
is highly valued for their fragrant flowers, which are grown
commercially in India for extraction of essential oil for
preparation of perfume and loose flowers are commonly
used for making garlands and adorning the hairs by women.
In Tamil Nadu, itis cultivated in an area of 10,623 ha with an
annual production of 92,951 tonnes. In Madurai district
alone, it is cultivated in an area of 1,220 ha with an annual
production of 10,675 tonnes year' (Anonymous, 2016).
Hence, the city of Madurai is called “Malligai Maanagar™
(City of Jasmine). The major constraint in qualitative and
quantitative production of Jasmine flowers is the invasion
of insect and phytophagous mite pests. Among the different

pests of Jasmine, two spotted spider mites (Tetranychus
urticae Koch) is reported to be very serious, causing
economic loss to the growers (David, 1958). A heavy
infestation of mites also can form webbing on the whole
plant, as a result of which plants become stunted, produce
inferior quality flower buds which do not open properly,
and ultimately have a considerably reduced yield.

Conventional management of this pest includes
use of synthetic acaricides that could lead to undesirable
side effects on environment and non targeted organisms.
Plant derivatives and natural oils are important alternatives
to synthetic acaricides since they pose an array of beneficial
properties including repellent, antifeeding, growth regulatory
activity and toxicity to insect and mite pests (Khuraijam
and Ray, 2016). Keeping the potentiality of plant derivatives
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and natural oils in view an attempt was made to evaluate
certain plant derivatives and natural oils against 7. urticae
Koch in Jasmine ecosystem.

MATERIALS AND METHODS

The field experiment was conducted during
Summer 2015 (April 2015 — June 2015) at two different
locations i.e., Vadipatti and Allanganallur blocks of Madurai
district of Tamil Nadu to evaluate the bio-efficacy of certain
promising plant derivatives and natural oils such as Soapnut
extract (Sapindus marginatus L.) @ 10% , Garlic bulb extract
(Allium sativum L.) @ 10%, Pongamia oil (Pungamia
pinnata (L.) Panigrahi) @ 3%, Neem oil (Azadirachta indicia
A. Juss.,) @ 3%, Nochi leaf extract (Vitex negundo L.) @
5%, Tulsi leaf extract (Ocimum sanctumL..) @ 10%, Fish Oil
Rosin Soap (FORS) @ 20%, Cashew Nut Shell Liquid
(Anacardium occidentale L.) (CNSL) @ 3%, Propolis @
0.75% and Horticultural Mineral oil (HMO) @ 2% against
two spotted spider mite T. urticae Koch in Jasmine
ecosystem. The popular synthetic acaricide (Propargite 57
EC @ 0.1%) was the standard check, besides keeping an
untreated check. The experiment was conducted in
randomised block design with three replications. Three
rounds of spray were imposed as foliar spray at fifteen days
interval between each spray. Pre treatment count of mites
(larvae, nymphs and adults) leaf! was recorded before
imposing the treatments. The post treatment counts were
recorded on 1, 3, 5, 7 and 14 days after each round of
spraying. The data collected were statistically analysed
using AGRES software and the yield per each treatment and
Cost:Benefit economics was also calculated.

RESULTS AND DISCUSSION

The cumulative mean data from the present
investigation revealed that (Tables 2 and 3) among the
different botanical extracts and natural oils evaluated, Tulsi
leaf extract @ 10%, Neem oil @ 3% and Nochi leaf extract @
5% recorded the maximum per cent reduction of mites
(68.98%, 67.89% and 67.06% at Vadipatti block and 69.98%,
69.10% and 68.46% at Allanganallur block), which were
statistically on par with each other in their efficacy in Jasmine
ecosystem. Nevertheless Propargite 57 EC @ 0.1% (standard
check) was significantly superior to all other treatments
with the highest per cent reduction of mite population
(88.61% at Vadipatti block and 89.06% at Allanganallur block).
Hence, among the different plant derivatives and natural
oils evaluated Tulsi leaf extract @ 10%, Neem oil @ 3% and
Nochi leaf extract @ 5% were significantly superior to all
other treatments in their bio-efficacy in checking population
of T. urticae in field condition on Jasmine, when applied
thrice at forth nightly intervals.

With respect to the Jasmine flower yield (Table 1),
amongst the different plant derivatives and natural oils
evaluated, the highest per cent increase in Jasmine flower
yield was recorded in case of Tulsi leaf extract @ 10%
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(60.29%) and Neem oil @ 3% (60.03%) coupled with highest
cost :benefit ratio of 1:1.90 and1:1.85 respectively, which
were statistically at par and closely followed by Nochi leaf
extract @ 5% which recorded 56.90% increase in flower yield
coupled with the cost : benefit ratio of 1:1.79 at Vadipatti
block. So also in Allanganallur block, the highest per cent
increase in flower yield was recorded in case of Tulsi leaf
extract @ 10% (58.45%) and Neem oil @ 3% (57.82%)
coupled with highest cost: benefit ratio of 1:1.80 and 1:1.75
respectively, which were statistically on par and closely
followed by Nochi leaf extract @ 5% which recorded 55.71%
increase in flower yield coupled with the cost : benefit ratio
of 1:1.70. However, the standard check Propargite 57 EC @
0.1% recorded the highest per cent increase in flower yield
(64.93% at Vadipatti block and 63.91% at Allanganallur block)
and cost : benefit ratio (1:2.25 at Vadipatti block and 1:2.20
at Allanganallur block) over untreated check. Thus, in terms
of per cent increase in flower yield and cost : benefit ratio
also, Tulsi leaf extract @ 10%, Neem oil @ 3% and Nochi
leaf extract @ 5% were superior than other plant derivatives
and natural oils evaluated, which can be considered as ideal
alternative option to synthetic acaricides which are too
costlier as well. The present findings are in line with the
reports of Aslan et al. (2004), who reported that the tulsi
leaf extract @ 10% was very effective against the nymphs
and adults of T. urticae and adults of Bemisia tabaci. Kadu
et al. (2010) based on statistical data reported that Lindane
(0.14%) was the most effective in minimizing the infestation
of carpenter ant but the methanol leaf extract of Ipomoea
carnea (129%) was also found to be effective and significantly
superior over all treatments of other otanical extracts followed
by Vilex negundo, Azadirachta indica, Tridax procumbeens
and Pongamia glabra against the carpenter ant
(Camponotus compressus). Kalaskar et al. (2012) also
reported that among plant extract and bioagents, Neem seed
kernel extract @ 5 % was superior to control the groundnut
rust. Sireesha et al. (2013) observed that among aromatic
plants Ocimum sanctum (Tulsi extract) was found most
effective in restricting radial mycelial growth of Fusarium
oxysporum f.sp.ciceri, Rhizoctonia bataticola and
Sclerotium rolfsii Sclerotium rolfsii by 81.48%, 87.78%
and 75.20% respectively. Kanniammal and Chinniah (2012)
also affirmed that O. Sanctum recorded the highest mortality
of T urticae (75.07 per cent). The bioefficacy of neem oil is
in line with works of Patil and Nandihalli (2009), Eswarareddy
(2000) and All India Co-ordinated Research Project on
Agricultural Acarology report (Anonymous, 2000).

According to Mridul Sarmah (2016), neem based
biopesticide was very effective against red spider mite
exhibiting strong acaricidal, ovicidal, anti-ovipositional and
growth inhibitory action which is akin with the present
finding. Salman et al. (2014) proved that, neem oil (3%)
caused 80.24% mortality of T. urticae. Econeem has been
recently reported to reduce the fecundity and hatchability
of eggs of T. urticae on capsicum crop (Sharma ez al., 2010).
Chauhan et al. (2011) also reported that the commercial
formulations of neem extracts showed significant effect in



the control of T. urticae on carnation and the population of
T. urticae in the strategies in which formulations of neem
extracts were used was significantly lower than in the
untreated control. The findings of Ramaraju (2004) also
proved that neem oil was very effective with 70.56 to 91.85%
mortality against T. urficae on bhendi. Pasini et al. (2003)
determined the efficacy of commercially formulated neem
oil against red spider mite which efficiently controlled red
spider mite by affecting the fecundity. Sudoi (1998) observed
that spraying of 2.5% neem seed oil on O. coffeae
significantly reduced the mite population; act as a contact
poison indicating the potentiality of neem seed oil in
controlling the red spider mite both in tea nurseries and in
the field.

Sugeetha and Srinivasa (1999) reported that
aqueous methanolic leaf extracts of V. negundo @ 6%
exhibited 76.00 % adult mortality of red spider mites, which
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is a strong evidence for the present findings. It can be
inferred that, even though the effectiveness of plant
derivatives and natural oils is not superior to synthetic
chemical acaricides, they are moderate in their efficacy in
reducing the mite population due to multitude modes of
action. Accordingly Tulsi leaf extract @ 10% or Neem oil @
3% or Nochi leaf extract @ 5% may be recommended for the
suppression of T. urticae infesting Jasmine and other
ornamental crops in alternation with synthetic chemical
acaricides due to their eco- friendly and target specific nature.
In addition, in a broader sense there is a wide scope for
integrating Tulsi leaf extract @ 10% or Neem oil @ 3% or
Nochi leaf extract @ 5% as one of the components in
Integrated Pest Management (IPM) of phytophagous mite
pests infesting flowers and other ornamental crops in near
future for attaining enhanced results.

Table 1. Evaluation of plant derivatives and natural oils for their efficacy against two spotted
spider mite T. urticae Koch in Jasmine ecosystem. Season - Summer 2015, Impact on

flower yield

Vadipatti Block Allanganallur Block
% increase w
Treatments Flower ] Flower increase
: over C:B = _ C:B
Tield untreated ratio Xiekd THE ratio
(tha™) R (tha™) untreated
check A
check

T, - Soapnut extract (Sapindus marginatus) @ 10%  6.00 (0.78)° 4950 1140 5.930.77)% 47.72 1:1.39
T, - Garlic bulb extract (Allium sativum) @ 10% 591077 4873 1:1.37 5.71(0.76) 45.71 1:1.28
T; - Pongamia oil (Pungamia pinnata) (@ 3% 6.12 (0.7‘9)EI 50.49 1:1.45 6.08 (0.78)" 49.01 1:1.43
Ty - Neem oil (Azadirachta indicia) @ 3% 7.58 (0.88)" 60.03 1:1.85 735 (0.87)° 57.82 1:1.75
Ts - Nochi leaf extract (Vitex negundo) @ 5% 7.03 (0.85) 56.90 1:1.79 7.00(0.85)° 55.71 1:1.70
Tg = Tulsi leaf extract ( Qcimum sunctum) @ 10% 7.63 (0.88)° 60.29 1:1.50 7.46 (0.87)° 5845 1:1.80
T+ - Fish Oil Rosin Soap (FORS) @ 20% 513(0.71% 40.94 1:1.18 5.00 (0.70)° 38.00 13L:12
o fg;:'sli')q;:d;;:m’d‘“m 438(064F 3082 1102 403(061)" 2308  L:Lol
Ty - Propolis @ 0.75% 486 (0.69F 3765 1100 461 (066F 3275 1:1.06
Ty - Horticultural Mineral oil (HMO) @ 2% 5.03 (0.70) 39.76 1:1.13 486 (0.69)F 36.21 1:1.09
Ty - Propargite 57 EC @ 0.1% 8.64 (0.94Y 64.93 1:2.25 8.59 (0.93)" 063.91 1:2.20
T2 - Untreated check 3.03(0.48)" = . 3.10(0.49) . -
SEd 0.0093 0.0098
CD (p=0.05) 0.0192 = = 0.0203 = .
CV% 1.49 1.60

Each value is the mean of three replications
Figures in parentheses are log transformed values

In a column, means followed by common letter(s) is /are not significantly different by LSD at P=0.05%



21

2%60°0=d J& ST Aq 1u2IayyIp APuedIuS1s Jou axey i (5)19)19] UOWOD £Q PIMO[[0] SUBIW “UWN[0D U]
sanfeA pauLIojsuel) 1001 d1enbs are sesayuared ur saingig
suoneordar 9211 Jo ueaw Y ST ANJeA Yory

Jued1yTuss uoN — SN «

6t'1 99'1 I'l 6Tl =SN %A
91600 S801°0 77900 L6LO0 - (0/0=t) ad
0’0 £780°0 00£0°0 r8£0°0 0r+0°0 pas
d A8€€) AL6'S) L0gS) {187 1'1C P payeaun - L,
96'$T 69°5€ 60'8T 11°€T
19'88 AT81) ASTD 91 1) A6PT) 96'0T %10 ® DU Ls MBaedorg - 1,
0£'€E 9¢'1 €1'e [&
S19F A86°€) A1TP) {1L°€) (T6€) £E°1T %T @ (OIWH) 10 [PDUI [RIN3MONLION - 'L
09°S1 ILLL SLE €Sl
91T A60°1) L9F 1) £08°€) L00H) 160T YSL"0 @) snodoag - °p,
SL9I 9861 €t L6°€1
LTLE ALTY) (SL1) {16°€) A60F) 1T %€
0781 A 8T <1 1291 B (1SND) (2piapiooo wimp.ponuy) PIbIT IPYS NN A9YsED - 51,
SO'8P {88°€) L1 L68€) AL8°9) I§71¢ %07 @ (SHOA) deos wsoy 110 us - “1L
S0°SI GTL] 98Tl 10°¢1
86'89 £00°€) {ST9) (29D (1079 €871 %01 @) (uHPUDS uimuio() ) JICIIXD Jed] 1S - °L
868 LS01 PTL vT6
90°L9 o(60°€) €€°E) LD P19 91T %S @) (opunsau xajiq) IR JeI] 1YION - 51,
rs6 LO'TT 99L 686
6829 A(50°€) L0€€ 00 501 6t'1T %€ @ (1ogput vrgoppp2Y) 110 WON - ",
0€'6 98°01 'L €96
66'SS {59°¢) (88°¢) 9€°€ {69°0) £6'0C %€ B) ( pppunid vrup3ung) (10 erwesuog - €,
€EEl €0°ST €T P9 '€l
LITS SZLE) AP6°E) o(SP'E) o(9L°E) f %01 @) (unayns wngjjy) 198X qng dtpe - 7y,
¢8cl §S1 L8'T1 PPl
€6TS £69°¢) T6°€) X IFE) HAELD) HETT %01 @ (smpursimu snpurdpg) ppeaxd ynudeog - 1y,
£9°€1 €¢I t9'11 88 €1
WP uBI Aeadg pa 111 Aeadg pu 11 Aeadg unoy Sjuswnjead ],
PAJEAIIUN JIA0 AAnRNIM) JLIBTIIILEANG]
UOLINPAI v, e yesp uonendod ueapy

(1s1q reanpey “porg nedipes - uonedo) ST PWWNS - UOSBIS "WIISAS0Id dunuse[ ur
Y203 2ponun f A 1apids pajpjods om) jsurede £oed1yJo A1) J0J S[I0 [BINJEU pue SIANRALIdP Jue(d Jo uonenjeay ‘7 Jqel,



22

2550°0=d 1® dST Aq 1u213131p APUEILJTUSIS 10U I/ ST (5)I2))I] UOWIWO0I £q PAMO][0] SUBIW ‘UWINOD B U]

san[eA pauwlojsuel) 1001 axenbs aie sasayuared ur samndrg
suoneorjdor 9211} JO UBIL DY) ST ON[BA Yovy
DI IUTIS UON — SN

. €1 91 $1 80°1 *SN %AD
8160°0 I€1T°0 £780°0 9690°0 - 0'0=d @
Trr00 SFS0°0 LOFO"0 9€€0°0 161070 PAS
. {€9°€) s(€2°9) (r9°¢) €61 vS 0T WY pajedapun - Y,
L9'1€ P8'R¢ 98'1€ 1€4T
90'68 98D A6L°T) L6171 LLSD) 91°0T %10 @ D LS MmBavdoag - "',
e L8] A 099
bLCh TP L067) 3(99°¢) L0TF) 70T %7 @ (OINH) 10 [249Ul[y [eAnynoaop - O,
1081 10°€T LEET vo'Ll
6C°6¢ JLLE) P09 P86 JZer 98°0T %SL"0 @) sijodoag - ° L,
€161 86'€T SLYI L9'8]
BECE L1 J91°) ((88°€) s(or ) 99°0C %€
PE0T £0'9T 80°SI 0661 @ (ISND) (2pppuapoo wimpwovuy) pmbry [oys N soyse) - £,
18°9F 011 »(88°1) ;rse HLOP) 9T0T %07 @ (SUO) deog uisoy 10 Us1d - “L
€891 9€°1T | 9591
2669 4800 J0L0) 79D (€T £€6°0T %1 @ (wnpuns wimio() ) 9ex9 Jedf IS, -’ L,
1S°6 8601 $6'9 6501
99'89 NCIRY) oLLO) AELD) TEO) TToT %S W) (opunSau xap11) 39e)X Jea] 1Yo - °J,
66'6 €SIl €r'L 1011
01°69 JE19) 2L 69D (8T9) Pr1T %€ W) (v1o1pul D3yoDIpYLY) 10 WRN - "L,
6L°6 €E 11 vTL 6L 01
LS'9S L1L°€) -(89'%) 0T 8L°€) £8°0T %€ @) (puwd prupsund) 110 viwesuog - £,
SLEI $691 LTOL rOTI
LSS L6L°€) LILt) {1€°€) (28°€) 10T %01 @) (unayps wni]y) PenXd qng d1pres - 7L,
6Ep1 09°LI 6601 LSV
[£°cc 0L L69°7) HULTE 08¢ 9L°0T %01 @ (smwwrdmu snpurdpg) yoenxs ynudeog - 'y
SIV1 8E'LI 8901 oF 71
SEEHE uvapy  Aeadg pa NI Avadg pu 11 Avadg | junod sjuduneaay,
. Janenun) jud U
g

uoanpal o/, Joqye_yeay uonendod ueapy

(PILNSI reanpey “yPo[q JInjjeueSue[[y - UONEIOT]) ST(T JOWWNS - UOSBIS "WIIISAS0Id dUNUSE[ Ul YI0]

avoyan [ I Japids payjods om) jsurese £Oed1JJ9 J19Y) J10J S[I0 [BAMBU pUR SIANBALIIP jueid Jo uoneneay °¢ dqeL



REFERENCES

Anonymous, 2016. Directorate of horticulture and plantation crops,
Agriculture department, Government of Tamil Nadu.
https:www.inhorticulture. tn. gov.in

Anonymous, 2000. Progress Rep. (1998-2000). All India Coordinated
Research Project on Agricultural Acarology, University
of Agricultural Sciences, Bangalore, pp.122.

Aslan, 1., H. Ozbek, 0. Calmasur and F. Sahin, 2004. Toxicity of
essential oil vapours to two greenhouse pests, Tetranychus
urticae Koch and Bemisia tabaci Genn. Ind. Crops Prod.
19: 167-173.

Chauhan, U., P.R. Gupta and A. Sharma, 2011. Management of the
two spotted spider mite on carnation with the use of
biopesticides and the predator Neoseiulus longispinosus
(Evans)  (Acari: Tetranychidae, Phytoseiidae).
Zoosymposia. 6: 135-138.

David, K.S. 1958. Insects and mites affecting the Jasmine in Madras

state. Madras agric. J., 45:146-150.

Eswarareddy, S.G. 2000. Evaluation of brinjal varieties, selected
botanicals and synthetic insecticides against pest complex
of brinjal (Solanum melongena Linn.). Unpublished
M.Sc.(Agri.) Thesis submitted to Univ. Agric. Sci., Bangalore
(India).

Kadu, S.G., D.B.Tembhare and D.D.Barsagade, 2010. Efficacy of
botanical extracts against the household pest, carpenter ant,
Camponotus compressus (Fabricius). J. Soils and Crops,
20(2): 314-317.

Kanniammal, R. and C. Chinniah, 2012. Studies on exploitation of
indigenous medicinal herbs for the management of two
spotted spider mite, Tefranychus wrticae Koch on okra and
broad mite of chilli Pelyphagotarsonemus latus Banks.
Unpublished M. Sc.(Agri.) Thesis, submitted to Tamil Nadu
Agricultural University, Madurai.

Kalaskar,R.R., R.L.Parate, R.R.Rathod, P.S.More and Sireesha Yeturi,
2012. Management of groundnut rust (Puccinia arachidis
Speg.) by fungicides, plant extract and bioagents. J. Soils
and Crops, 22(2): 420-423,

23

Khuraijam, E. and D.C. Ray, 2016. Evaluation of pesticides against
Tetranychus (Boisduval) on Solanum
melongena L. in Cachar District, Assam. Ann. Pl. Protec.
Sci. 24(1): 9-12.

Mridul Sarmah, 2016. Bioefficacy of Neem Kernel Aqueous extract
(NKAE) against tea red spider mite, Oligonychus coffeae
Nietner and its effect on Stethorus gilvifrons Mulsant, a
potential predator of red spider mite. J. Biopesticides.
9(2): 204-210.

Pasini, A., S.M.I. Capelo and R.C. Oliveria, 2003. Preliminary assays
for efficiency evaluation of neem oil for control of
Oligonychus yothersi (Acari: Tetranychidae). Semina:
Ciencias-Agrarias-Londrina. 24(2): 315-316.

Patil, R.S. and B.S. Nandihalli, 2009. Efficacy of promising botanicals
against red spider mite on brinjal. Karnataka J. Agric. Sci.,
22(3): 690-692.

Ramaraju, K. 2004. Evaluation of acaricides and TNAU neem oils
against spider mite, Tetranychus urticae (Koch) on bhindi
and brinjal. Madras agric. J. 91 (7-12): 425- 429.

Salman, S. Y., Sarita, N. Kara and A. Y. Recep, 2014. Acaricidal and
Ovicidal effects of sage (Salvia officinalis L.) and Rosemary
(Rosmarinus officinalis L.) (Lamiaceae) extracts on
Tetranychus urticae Koch (Acari: Tetranychidae). 1.
Agric.Sci. 20 358- 367.

Sharma, A., U. Chauhan, and P.R. Gupta, 2010. Bioefficacy of some
biopesticides and its effects on various biological
parameters of two spotted spider mite Tetranychus urticae
Koch (Acari: Tetranychdiae) on sweet pepper, Capsicum
annum. J. Entomological Res. 34: 195-202.

Sireesha, Y., S.R.Potdhuke and D.D. Guldekar, 2013. Evaluation of
antifungal properties of medicinal and aromatic plants
against chickpea wilt complex pathogens. J. Soils and
Crops, 23(1):120-122

Sudoi, V. 1998. Evaluation of Neem Seed Qil product for control of
tea pests in Kenya. Tea. 19(2): 62-65.

Sugeetha, S. and N. Srinivasa, 1999. Seasonal abundance of red spider

mite, Tetranvchus macfarianei on okra varieties in Bangalore.
J. Acarol. 15 (1&2): 10- 14.

cinnabarinus

Rec. on 1.9.2016 & Acc. on 2.10.2016



