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Abstract: The laboratory studies were conducted to assess the bio-efficacy of cow urine and jatropha seed extracts
prepared in water and cow urine (@ 5% and @10% against different stages of Spilarctia obliqua. The cent per- cent
mortality of neonate larvae was observed in jatropha seed water extract @10% followed by significantly less larval
survival in cow urine @10% (13.35%), jatropha seed cow urine extract @10% (16.64%) in comparison to untreated
control (93.32%).Similarly cent per cent larval mortality of 7 days old larvae was observed in JISWE @ 10% and
JSCUE @10% with significantly less growth index in JSCUE 5% (0.66), JISWE@5%( 0.67), CU @10% (0.88) and
CU @5% (0.99) with 2.23 growth index in untreated control. For 14 days old larvae the mean leaf area consumed
and larval weight was observed significantly very less in JISWE@10% with cent percent larval mortality followed by
JSCUE@10% and cow urine treatments. Similarly, regarding antifeedant activity of eco-friendly formulations
according to the calculated preference indices, the strong antifeedant action was showed by JSWE@10% (0.50)
followed by JSCUE@10% (0.55)and JSWE@5% (0.60) showed moderately antifeedant action with slight
antifeedant action in JSCUE@5% (0.81) and cow urine @10% ( 0.82) and CU@5%(0.85). These observations
clearly demonstrated the efficacy of cow urine based eco-friendly formulations against S. obliqua under laboratory
conditions which indicated the potential of cow urine based formulations which are eco-friendly, easily prepared and
low cost organic approach for sustainable agriculture.
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INTRODUCTION development of environmentally safe methods for
insect control (Sadek, 2003). Several workers tepor
the use of plant materials and cow urine for thetrob

of insect pests of field crops (Patel and Gajj@0L,
Dubeyet al., 2004 Gupta, 2005; Sharnetal., 2009;
Chand and Tiwari , 2010; Geetanjaly and Tiwari,
32013). Keeping this in view, the present study was
designed to assess the effect of cow urine based
formulations alone and jatropha seed extracts itewa

g_(r)]mpletelyfdenude(i_(Sn\llgstavz;\_, %993)5 isede and cow urine on feeding preference and growth and
€ use of conventional Insecticides has raise SOmdevelopment of S obliqua for its eco-friendly

concern about thglr thr.ez.ﬂ to thg enwronme_nt andmanagement
development of insecticide resistance in insects
(Huang et al., 1998). In recent years, alternative to MATERIALS AND METHODS
synthetic pesticides for effective pest control in
different agro-system have been investigated. Arabng
them, plant derived products and cow urine aregmo

to be eco-friendly, residue free, bio degradabld an
cost-effective. Therefore, utilization of these gwots

came in attention into the developing and less

developed countries (Gahukar, 2014). ) .
b ( ) fommunis (Linn.) The nucleus culture of the test

There is an imperative need for the development o . ) ;
safer, alternative crop protectant such as bothnicaNSect larvae was collected from University premise

Insecticides and antifeedants. Plants are richcesunf and brought to_the Iabqratory, were reared on fresh
natural substances that can be utilized in theC@Stor leaves till pupation and healthy pupae were
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Bihar hairy caterpillarSpilarctia obliqua (Walker) is a
polyphagus pest, feeding on pulses, sesamum, tinsee
cotton, jute, sorghum, groundnut and some vegetable
Hairy caterpillar is reported to be a major pest of
soybean (Garg and Sachan ,1992). During the earl
instars, the caterpillars feed gregariously onl#ases
and then disperse. In severe infestations, plaashe

The present study was carried out in Bepartment of
Entomology, College of Agriculture, GB Pant
University of Agriculture and Technology, Pant Naga
Uttarakhand.

Culture of the test insect: The culture ofS. obliqua
was raised in glass jars on leaves of cadRicinus
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procured for the next generation. The culture wasusing treated leaf discs separately in triplicafElse
maintained at C and 70 + 5 % RH. The adults area of leaf consumed by the larvae on treated and
obtained from above culture were released in sépara untreated leaves was recorded till pupation at the
glass jars (21x15 cihthe walls of which were lined interval of 24 hours with the help of graph paped a
with white paper for egg laying. White paper strips the larval, pupal and adult weight was taken
were also kept in the jars for egg laying and nmusli simultaneously. (Singh and Pant, 1980)

cloth and strips were checked daily for egg layéamgl The percent feeding in each treatment over comtadl
eggs were removed and placed in separate jaresh fr worked out using the following formula:

succulent castor leaves for hatching. The neonatdercent feeding = Initial area given for feedinpaf
larvae were reared on fresh castor leaves to niainta area left after feeding x 100 / Initial area giviem

the test culture o8. obliqua. In adulthood, the culture feeding

had been covered with muslin cloth and continuouslyAntifeedant activity was compared using the follogyi
supplemented with 10 % honey solution to adulta as formula:

food. To get homogenous population one generation(%) Antifeedant = Area eaten in untreated leaf-Area
passed larvae were used for the experiment. (Panwagaten in treated leaves x100 /Area eaten in uatidaeaf

and Chibber, 2006) % Feeding inhibition (FI) was calculated following
Extraction of bioactive compounds: The jatropha (Pande and Shrivastav 2003).

seed were collected from the University campus andrl= (C-T)/ (C+T) x 100

nearby areas of Pantnagar, whereas, cow urine wa#/here, C= Consumption of control leaves, T =
collected from desi breed cow. The seed were firstConsumption of treated leaves, Preference index was
washed with water to remove the dust particles orcalculated according to Kogan and Geoden, (1970)
foreign matter, dried in shade just to remove waterC=2A/ M+A

intact with seed during wash. To prepare @5% andWhere C= Preference index, A= area eaten on the
@10 % concentrations of jatropha seed extract intreated leaf, M = area eaten on the untreated leaf
water and cow urine, separately, 50 and 100 gradms oThe Antifeedant activity of each plant extracts was
jatropha seed weighed separately by using a topvorked out on the basis of preference indices
balance, macerated in the electrical grinder appeti (C-values) according to the following scale as gibg

in 1000 ml of water and cow urine separately in the(Sharma and Bisht, 2008)

containers and were kept for fermentation for 24 hr C —value Class

and then filter by using muslin cloth. Similar 57525 Extremely antifeedant
;i)onnc:ntratlons were taken for cow urine when usedo.26_o.50 Strong antifeedant
Bioassay: The growth and development of different 0.51-0.75 Moderately antifeedant
larval stages ofS obliqua on different treated leaf 0.76-0.99 Slightly antifeedant
discs was evaluated by using no-choice test medisod -4 Preferred plant extract

suggested by (Singht al., 1995). Fresh castor leaf
discs (4x4 crf) were treated with cow urine and plant
extracts, separately, with the help of atomizer an
placed in tilted orientation under ceiling fan dired at

room temperature in the laboratory to evaporatewat RESULTS AND DISCUSSION

from the leaf and kept in a pertidishes lined withist
filter paper to maintain the humidity treatment evis Effect of Jatropha seed extracts on growth and

separately. Thereafter, 10 larvae / replication ofd€velopment of 0-24 hr) old larvae ofS. oblique:
different stages o& obliqua, separately were released 1h€ data presented in Tablel clearly demonstraied t

into each petri dish (90mm dia.) containing tredemd ~ €fficacy of jatropha seed extracts against neonate
disc and allowed to feed till pupation. Each trezm larvae ofS. obllgua. As cent per-cent larval mortality
was replicated thrice. In control, the leaf discsrev Was observed in JSWE (Jatropha seed water extract)

dipped in distilled water and dried before beingegi @10 Per cent within 3-4 days of exposure whereas in
to larvae. Observations were recorded on the eiffier Other treatments the larval survival was rangedinir
growth parameters such as larval weight, larvalin CU(COw urine) @10%(13.35%), in JSWE @5%
survival, pupal period pupal survival, per cent ladu ( 26:66%) was very less as compared to 93.32 %

emergence and growth index using following formula larval survival i_n untreated control. The larvariod
given by (Pant, 1956): was extended in treated castor leaf discs to thenex

jof 25.45 — 27.40 days with extended pupal perio8Q(9
-10.24 days) and significantly very less pupaticrav
recorded in jatropha seed extracts treated casiees
(13.33- 16.65%), adult emergence (10.02 -13.35%)
and growth indices values (0.285-0.364) in
comparison to untreated control, where averagelarv

Data subjected to complete randomized design (CRD)
d(two factorial) after suitable transformations gsin
programme STPR3

Growth index = Percent adult emergence / Tota
developmental period

Feeding preference:Similar procedure as above was
followed with single 10 days old larvae starved €or
hrs with known weight were subjected to bioassay
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Table 1.Effects of Jatropha seed extracts on growth andldpmental behavior of neonate larvae (0-24hr§ obliqua.

Treatment Conc. % larval Larval period Pupation Pupal Adult Growth
survival (days) (%) period emergence index (G.l.)
(days) (%)
JSWE 5 26.66 25.45 13.33 9.57 0.00 0.00
(31.08) (30.31) (21.42) (18.02) (0.00)
JSWE 10 0.00 0.00 0.00 0.00 0.00 0.00
(0.00) (0.00) (0.00) (0.00) (0.00)
JSCUE 5 33.34 26.47 16.65 10.24 13.35 0.364
(35.27) (30.96) (24.08) (18.66) (21.44)
JSCUE 10 16.64 27.40 0.00 0.00 0.00 0.00
(24.08) (31.57) (0.00) (0.00) (0.00)
CuU 5 26.52 25.54 13.35 9.50 10.02 0.285
(30.99) (30.35) (21.43) (17.95) (1. 846)
CuU 10 13.35 26.40 0.00 0.00 0.00 0.00
(21.43) (30.92) (0.00) (0.00) (0.00)
CONTROL - 93.32 20.27 93.34 9.17 90.02 3.050
(75.02) (26.76) (75.04) (17.63) (71.58)
SEm+ 0.05 0.00 0.00 0.11 0.00
(0.03) (0.08) (0.008) (0.10) (0.01)
CD at 5% 0.16 0.42 0.02 0.32 0.02
(0.11) (0.27) (0.02) (0.03) (0.03)
cv 0.31 1.10 0.06 3.30 0.10
(0.19) (0.60) (0.07) (1.71) (0.12)

JSWE- Jatropha Seed water extract, JSCUE- Jatrepace® urine extract, CU- Cow urine

period, per-cent pupation, adult emergence and tfrow The above findings showed that the larva&aibliqua
index were 20.27 days, 93.34, 90.02, 3.050 resgheti - were more sensitive to jatropha seed extracts avd C
There results clearly showed that higher antifeedanurine at 10 percent concentration than the 5 pércen
and growth regulatory effect of jatropha seed exfra concentration. And higher larval mortality was olbed
and cow urine against neonate larvae and the freshlwith higher pupal and adult deformities and lower
emerged larave were highly sensitive to the plantgrowth indices values at higher concentration (10%)
extracts as evidence by higher larval and pupatalitgr ~ the treatments.

with adult deformities. Antifeedant activity of jatropha seed extracts
Effect of Jatropha seed extracts on growth and against 14 days old larvae of5 obliqua: The mean
development of 7 days old larvae o§. obliqua: The leaf area eaten by the 14 days old larvaesodbligqua
results obtained during the present studies orffieet  in jatropha seed extracts and cow urine treated and
of jatropha extracts on the growth and developroérm untreated castor leaves is given in table 3. Itheen
days old larvae o8 obliqua is given in table-2. The noticed that after 24 hr. of exposure of larvaethe
jatropha seed extracts prepared in water and cowe ur treated and untreated castor leaf area of 16.G0the
again found very effective with cent per cent larva leaf consumption was very less in castor discgdtka
mortality after feeding on the treated leaves forwith JSSWE @10 % (5.38 ¢ and JSCUE@ 10%
5-6 days with significantly less larval survival (6.12 cnd) followed by other treatments of jatropha seed
(16.65%) in JISWE @10% and CU @10% in comparisorextracts and cow urine (range from 6.91 cm2- 12.05
to other treatments per cent larval survival raggi cn¥) in comparison to control (16.00émAfter 48 hrs
from 16.65-50.24 % as compared to 99.98 % larvalof feeding on treated leaves it has been cleariced
survival in untreated control. The average larvad a that the consumed leaf area was again reduced to
pupal period were extended on the treated castdr | 6.45cnf, 6.52cm, 11.05cm11.53cmi, 9.02cm, and
discs to the extent of 13.33-16.65 days and 18.4613.52cmi on JSWE @10 %, JSWE @5%, CU @10%,
18.99 days respectively with reduction in per centJSCUE @5%, JSCUE @10%, and CU @5% treated
pupation (21.42-39.35%), adult emergence (21.42<castor leaf discs as compared to untreated control
35.27%) and growth indices values (0.66 — 0.99), In(24.03cri). After 72hrs. of feeding on treated leaves
comparison the untreated castor leaf discs wheze threlatively less leaf area was consumed by the ¢éaora
larval and pupal periods were significantly 13a&ysl JSWE @10% (5.02ctH followed by JSWE @5%
and 17.69 days, respectively, percent pupation(7.51 cnf) in comparison to leaf discs treated with
( 75.04%) and adult emergence (68.59%) signifigantl JSCUE @10% and CU @5% (8.43 cm5.53 crf)
higher with higher growth index value (2.23). significantly more leaf area consumed in untreated
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Table 2. Effect of jatropha seed extracts on growth anceligmmental behavior of 7 days old larvaesSodblique.

Treatment Conc. larval Larval Pupation Pupal Adult emergence Growth index
sur- period (%) period (%) (G.I)

vival% (days) (days )

JSWE 5 33.33 13.33 24.08 18.46 21.43 0.67
(35.26) (21.42) (16.65) (10.02) (13.35)

JSWE 10 16.65 6.00 0.00 0.00 0.00 0.00
(24.08) (11.21) (0.00) (0 .00) (0 .00)

JSCUE 5 30.14 13.35 21.42 18.69 21.42 0.66
(33.29) (21.44) (13.34) (10.27) (13.34)

JSCUE 10 26.65 11.82 0.00 0.00 0.00 0.00
(24.08) (18.34) (0.00) (0 .00) (0 .00)

CuU 5 50.24 16.65 39.35 18.91 35.27 0.99
(45.14) (24.08) (40.20) (10.50) (33.34)

Cu 10 47.27 16.22 35.28 18.99 31.09 0.88
(39.39) (27.16) (33.35) (10.60) (26.68)

CONTROL - 99.98 13.00 75.04 17.69 68.59 2.23
(89.21) (21.04) (93.34) (9.24) (86.68)

SEmz 0.08 0.00 0.02 0.08 0.00
(0.07) (0.00) (0.05) (0.08) (0.01)

CD 5% 0.26 0.02 0.08 0.25 0.01
(0.20) (0.02) (0.14) (0.27) (0.03)

cv 0.36 0.06) 0.17 1.10 0.03
(0.29) (0.07) (0.28) (2.14) (0.08)

Table 3. Mean leaf area consumed (MLAC) tity 14 days old larvae & obliqua feeding on jatropha seed extracts treated
leaf at different time intervals (leaf area prowgé6écnt).

Treatments conc. MLAC cm?
(%) Time interval (hours)
24 48 72 96 120

JSWE 5 6.91 6.52 7.51 3.32 2.15
JSWE 10 5.38 6.45 5.02 1.03 0.00
JSCUE 5 11.05 11.53 12.72 10.23 8.25
JSCUE 10 6.12 9.02 8.43 6.62 4.52
CuU 5 12.05 13.52 15.53 13.24 10.24
CuU 10 11.32 11.05 12.38 12.03 9.74
CONTROL 16.03 24.03 31.74 38.52 24.54
SEmz 0.05 0.02 0.01 0.01 0.01
CD at 5% 0.15 0.05 0.04 0.04 0.03
CVv 0.79 0.23 0.16 0.18 0.19

control (31.74 crf). After 96 hr of feeding the mean data presented in Table-4 clearly showed the effica
leaf are eaten by larvae was again drasticallyaediu of different Jatropha seed extracts on larval wedd!$

to JSWE @10% ( 1.03 d@nfollowed by JSSWE @5% obliqua. At the start of the experiment the initial
(3.32 cni ), whereas in other treatments the mean leafveight of the larvae was non significant differeftter
area eaten by the larvae ranged from 6.62¢m 24 hr no any significant difference has been olexkrv
13.24cm which were significantly less than untreated among the treatments but the significant difference
control (38.52 crf). After 120 hrs of feeding cent percent was noticed after 48 hr of feeding. The larval ieig
larval mortality was observed in castor leavestéeéa (298.27mg) was less in the treatments JSWE @10 %
with JISWE @10% less leaf area followed by JSWEin comparison to other treatments treated leafsdisc
@5% (2.15cm2). Similarly the significant reduction  (range from 335.60mg-483.37 mg) in comparison to
leaf consumption was also observed in other tra@igne highest larval weight (512.14 mg) in control. A tiomous

i.e. JSCUE @5% (8.25¢tn CU 210% (9.74cfy followed  and significant reduction in larval weight was atvsel

by CU @5% (10.24cf) in comparison to untreated in treated castor leaf discs after 72 and 96 teefling.
control (24.54 crf). The reduction in larval weight in JSWE @10 %,
The mean larval weight of 14 days old larvaeSof JSCUE @10 % and CU @10 % was to the extent of
obliqua exposed to treated and untreated castor lea58.30, 315.57, 470.34mg respectively in contriast t
discs at different time intervals are given in &#ithe larval weight (619.27 mg) was considerably higher i
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Table 4. Mean larval weight (mg) of 14 days dRlobliqua larvae after feeding on castor leaves treated @itv urine and
Jatropha seed extracts at different time intervals.

Treatment  Conc. Initial Mean Larval weight (mg) Mean Mean
(%) wt. of Time interval (hours) after Pupal ADULT
larvae wt. (mg) WEIGHT
(mg) 24 48 72 96 120
JSWE 5 235.14 291.37 361.27 378.34 382.34 412.34 2.325 82.34
JSWE 10 235.37 266.10 298.27 258.30 201.20 163.44.00 O 0.000
JSCUE 5 236.50 278.40 392.47 420.40 485.30 429.4400.12 105.57
JSCUE 10 234.47 301.30 335.60 315.57 374.50 246.3433.02 92.27
CuU 5 234.30 315.20 410.24 498.34 515.27 500.24 2212. 118.37
CuU 10 233.27 29550 483.37 470.34 592.37 420.34 4798 96.50
CONTROL 234.87 365.34 512.14 619.27 659.27 789.3B342.50 238.17
SEmz+ 0.51 0.13 0.09 0.11 0.16 0.20 0.11 0.11
CD at 5% 1.52 0.38 0.28 0.35 0.50 0.62 0.34 0.34
CcVv 0.37 0.07 0.04 0.05 0.06 0.08 0.12 0.19

Table 5. Comparative antifeedant activity of jatropha seedaets against 14 days old larvaeSobbliqua (leaf area provided=
16 cnfafter 24 hrs of feeding.

Treatments Concentration (%) MLAC ( cn?) % Feeding Feeding Inhibition (%) Preference index
JSWE 5 6.91 43.18 39.67 0.60
JSWE 10 5.38 33.62 48.71 0.50
JSCUE 5 11.05 69.06 18.29 0.81
JSCUE 10 6.12 38.25 44.66 0.55
Cu 5 12.05 75.31 14.08 0.85

CuU 10 11.32 70.75 17.31 0.82
CONTROL - 16.00 100.0 -

control experiments. It has been noticed that larvaJJSCUE @5 % (11.05 énand CU @5% (12.05 cm)
feeding on JSSWE @ 10 % treated leaves stopped aftegignificantly high mean leaf area consumed in
untreated control (16.00 én Similarly % feeding was

72 hr of feeding which resulted in reduction ofver
weight and larval mortality. Consideration reduntia

control (659.27 mg). After 96 hr of exposure taates

castor leaves whereas

calculated significantly less in JISWE @10% (33.62)
larval weight was also noticed in other treatmentsand JSCUE @10% (38.25) in comparison to other
ranges (374.50 mg -592 mg) in comparison to umiteat treatments which were ranged from 43.18 to 75.8t. P
cent feeding inhibition was calculated significgntl

some deformed pupae argore in JSWE @10% (48.71) followed by JSWE

adults were observed in jatropha seed extractcawd @5% (39.67) with significantly less per cent feedin

urine treated castor leaf discs with mean pupaghtei

238.17mg , respectively.
It has been concluded from the above findings dlat
to antifeedant action in jatropha seed extract witer at
10 % concentration, the larvae could not feed mtgpe
due to which their weight was reduced to such a@nex
that their mortality occurred whereas in the otfeatments
antifeedant action was mild so feeding was not muchantifeedant activity as observed in other treatestar

affected but larval and pupal growth affected bgdfag
on the growth disrupting.
The data given in table-5 showed comparative zutéfat
activity of jatropha seed extracts against 14 daigs

inhibition in JSCUE @10% (44.66), CU @10%
(133.0mg — 212.24 mg and mean adult weight(17.33), JSWE @5% (39.67) and CU @5% (14.08).
(82.34mg — 118.37 mg) in comparison to control similarly overall mean preference index indicatikdtt
where weight of pupa and adult were 342.50mg an none of the treatment were found to belong exttgm
Antifeedant category but the preference indices o
jatropha seed extracts treated castor leaf disme w
significantly less there for a strong antifeedaction
was evidenced in JSWE@ 10 % (0.50) and JSCUE@
10 % (0.55), whereas JSWE @ 5 % (0.60) showed
moderately antifeedant activity as compared tchillyg

leaf discs i.e CU @10 %, (0.82), JISCUE @5 % (0.86),
and CU @5 % (0.88). It was also revealed from t&ble
that in general the leaf area consumed at the highe
concentration@ 10 % of different treatments were
larvae ofS. obliqua. A significantly less mean leaf area found promising than that of their lower concendnat
consumed by larvae in JSWE @10% (5.38%cm @ 5 % of and therefore demonstrated high antifeedan
followed by JSCUE @10% (6.12 émin comparison
to other treatments where mean leaf area consume8imilar findings were also reported by Jimet) al,
were JSWE @5% (6.91 &nCU @10% (11.32cm2),

activity.

(2004) that the efficacy of seed oil (extractedhwit
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ethanol) ofJatropha curcas having a contact toxicity —animal origin product, cow urine alone and its d¢ioos

on mustard aphidLipaphis erysimi. The seed oil prepared in Jatropha against growth and development
showed strong contact toxicity with a kfof 2.1286  of S. obliqua under laboratory conditions at Pantnagar.
g/litre. Field experiments showed that the seedabil The present study revealed that the cow urine amd c
2.02 glliter was highly effective in controllingdipest, urine based formulations can serve as a potential
and efficacy was maintained at 72.11% at 7 days aft eco-friendly measure for management of lepidoteran
treatment. insect S oblique and can be suitable alternatiges t
Devanand and Usha Rani (2008) evaluated theconventional chemical insecticides and are sedadily
antifeedant and toxic effects of leaf extracts eftain available, almost free of cost to farmers and Hawug
plant extractsMurraya koenigii L., Jatropha curcas term effect without having any adverse effect on
L., Tectona grandis L., Momordica charantia L., environment. Further studies are surely required to
Mangifera indica L., Ricinus communis L., and the  come to the final conclusions regarding the rolea
seed extract oMadhuca indica Gmelin, against the urine and its plant decoctions on the manageme§t of
third instar larvae of two lepidopteron pests. Testobliqua under field conditions.

extracts ofT. grandis, M. indica and M. charantia

produced higher toxicity (> 80%) t8. litura and A. REFERENCES
janata at 20-100 mg/21 cm?/ larva doses were applied,Chand, A. and Tiwari, R. (2010). Influence of cowneriand
and LD50 values of (47.85- 72.60 mg/21 cm?2). The indigenous plant leaf extracts on feeding poteraiad
other plants which were tested had moderate effects larval weight of Spodoptera litura (Fabricius)
against these pests. (Noctuidae : LepidopteraJournal of insect science, 23:
Chandelet al. (2009) reported the efficacy of Cabbage 313-317

leaves Brassica oleracea var. capitata) were treated Chandel, B.S. Vajpal, Rachna. Vajpai, Shail, R000).
Bio-efficacy of botanicals agains$pilarctia oblique.

with 2.0% of gx_tracts ofAdhatoda yasica [J_usti_cia Annals of Plant Protection Sciences.17 (2) 465-466
adhatoda], Alpinia galanga, Azadirachta indica, Dubey, A.Gupta, R. and Chandel, B.S. (2004). Efficacy of
Curcuma domestica [Curcuma longa] and Cleome Acorus calamus, Vitex negundo and Ageratum cony-
monophylla against Bihar hairy caterpillaSgilarctia zoides against Tobacco caterpillaBpilarctia obliqua
obliqua). All the botanical treatments were significantly (Walker).Indian Journal of Entomology. 66: 238-240
superior to the untreated control. Gahukar, R.T. (2014). Potential and utilization i prod-
Kumari and Chandla (2010) evaluated the effect of  ucts in pest control. In: Abrol, D.P. (Ed.), Intated
plant extracts, neemJ. curcas L., Chrysanthemum Pest Management: Current Concepts and Ecological

cinerariaefolium (Trev.), Eucalyptugjlobulus Labille, i’g;‘i%‘g've' Elsevier Inc, New York, NY, USA, pp.

Vitex negundo L., and Urtica dioica L mixed with cow Garg, D.K. and Sachan S.K. (1992). Seasonal abedah

urine in 1: 9 parts and alone cow urine @ 0.5%regai insect pests associated with soybean under hiltlicon
B. coriacea. Cow urine alone was ineffective b th tionsJournal of Applied Zoological Research, 3(1):68-
NSKE in urine resulted in no egg laying, minimungeg 70

hatching (14-17% versus 88- 89% in control) and Geetanjaly and Tiwari, R. (2013). Antifeedant amdwgh
maximum mortality of first instar larvae (93-97%rsas regulatory effects of neem leaf and jatropha seed e
3-7% in control). tracts against (@doptera litura (Fab.).J. Eco-friendly

Tripathiet al. (2011) reported the deterrent and growth _Agdriculture. 8: 201-2003.

inhibitory activities of scopoletin isolated fromemisia ~ CUPt M-P. (2005). Efficacy of neem in combinatieith
cow urine against mustard aphid and its effect @+ ¢
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