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ABSTRACT

The present research work was conducted to evaluate the repellent and growth inhibitory efficiency of five plant extracts
(Azadirachta indica, Melia azadirach, Pegnum hermala, baryosma and Zingiber officinale) and three synthetic pyrethroids
(bifenthrin, cypermethrin and deltamethrin) on three geographical populations of Callosobruchus chinensis collected during 2013
from Faisalabad, Multan and Nankana districts of Punjab, Pakistan. Three concentrations of each plant extract (5, 10, 15 and
20%) and synthetic pyrethroids (0.01, 0.02 and 0.03%) were evaluated in this study. We observed significant results with each
treatment. For both repellent and growth inhibitory effects, 4. indica and deltamethrin were most efficient among plant extracts
and pyrethroids respectively. At highest dose rates, more than 90% repellency was recorded with both 4. indica and deltamethrin.
Upto 80% progeny inhibition was caused by the extract of 4. indica. While more than 50% population of C. chinensis was
inhibited with deltamethrin. More pronounced results were obtained at high concentrations. Plants were effective in order of
Azadirachta indica > Melia azadirach > Pegnum hermala > Salsola baryosma> zingiber officinale; whereas effectiveness of
pyrethroids was in order of deltamethrin > cypermethrin > bifenthrin. The findings of this research will be helpful in organic

storage of pulses by integrating the reduced risk pesticides with plant extracts.

INTRODUCTION

ulse beetle, Callosobruchus chinensis L. (Coleoptera:

Bruchidae) also known as dhora beetle is the most
destructive cosmopolitan pest of stored gram and cause both
qualitative and quantitative losses in legumes (Ahmed and
Din, 2009; Righi-Assia et al., 2010; Upadhyay et al., 2011).
It is a pest of stored pulses in Asia and Africa (Tapondjou et
al., 2002; Kiradoo and Srivastava, 2010). Callosobruchus spp.
cause 12-13% loss by feeding the protein contents of grains
(FAO, 1994). C. chinensis causes up to 10% damage to stored
chick pea (Aslam ez al., 2002), and up to 90% loss to stored
gram (Qayyum and Zafar, 1978).

Synthetic pyrethroids are new class of insecticides
(Kumar, 2012) which are being used since 1970s. These are
neurotoxic insecticides and effect neuro-endocrine functions.
Due to pyrethroids, axon of a neuron get excited and insects
become inactive. They also affect sodium channel (Beeman,
1982) due to which normal neuronal signaling is interrupted
(Mujeeb and Shakoori, 2012). They have great knockdown,
antifeedant, repellent and residual effect (Hirano, 1989). They
are photostable and easily degradable, even at the low dose rate
(Barlowetal.,1971; Hadaway, 1972). Numerous insect pests are
controlled more efficiently by the use of synthetic pyrethroids
than carbamate and organophosphate (Srivastava, 1996).
Pyrethroids are rapidly metabolized in mammalian bodies, and
thus their toxicity is very restricted (Soderlund et al., 2002).
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Pyrethroids are used against household, agricultural, stored
grain and animal insect pests (Hutson et al., 1981).

Plant materials are used against stored product pests from
the ancient time (Aslam ef al., 2002). Plant extract and oils are
being used in different parts of the world (Burroughs et al.,
1988; Koul et al., 2008; Ali et al., 2012). Plant based natural
pesticides are used as an alternative insect control measure
to protect atmosphere from hazardous residual insecticides
(Khan et al., 2013). Many compounds are present in these plant
extracts that have effect on insect growth, development and
behavior, acting as attractants, antifeedants, repellents, toxins,
fumigants and insect growth inhibitors (Singh and Jain, 1987;
Champagne et al., 1992; Carlini and Grossi-de-Sa, 2002; Cox,
2004; Kubo, 2006). So the plant extracts have broad spectrum
properties and safer to use for sustainable pest management
with pesticide free environment (Kiradoo and Srivastava,
2010). Several plants have been proved effective to control
stored grain insects (Ratnasekera and Rajapakse, 2009).

Keeping this in mind the present study was designed to
explore the efficiency of plant extracts and pyrethroids for the
evaluation of repellent and growth inhibitory effect against
pulse beetles. So that in future, plant extracts can be used in
IPM of stored grain pests.

MATERIALS AND METHODS

Rearing of homogenous insect culture

Heterogeneous samples of adults of C. chinensis were
collected from infested pulses stored in grain market and
farmer storages of three District Nankana Sahib, Faisalabad
and Multan. The insect culture was reared in plastic jars (1.5
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kg capacity) using lentils as food medium. The jars were
covered with muslin cloth, tightened with rubber bands
to avoid the escape of insects and were placed in cooled
incubator at optimum growth conditions 30+ 2°C and
65+5 % R.H. After 3 days, adults were sieved out from the
lentils, the grains having egg laying were again put into the
jars and were placed again incubator for one month to get
homogenous culture of C. chinensis. One week old beetles
of C. chinensis from this culture were used for all bioassay
studies.

Plant materials and their extracts

Fresh leaves of dhrek, Melia azadirach, seeds of hermal,
Pegnum harmala, stem of khar booti, Salsola barysoma,
leaves of neem, Azadirachta indica and rhizome of ginger,
Zingiber officinale were collected from different locations
from district Faisalabad and Nankanasahib.

After drying in shade the plant parts were ground
using an electrical grinder into fine powder. The powders
were used to make extracts in acetone as solvent. In 250
ml flask, 50 g of plant powder was soaked in 150 ml of
acetone. The flasks were placed on rotary shaker for 48 h
at 220 rpm. The prepared extract was filtered and used to
make different concentrations. After that, the mixture was
filtered and filtrates were placed in rotary evaporator to
evaporate the acetone from filtrate. The final extract was
considered as stock solution to prepare further dilutions for
bioassay studies. Different concentrations viz., 5, 10, 15 and
20% were prepared from the stock solution. Like different
concentrations of pyrethroids 0.01, 0.02 and 0.03% were
also prepared in acetone.

Repellent effect of plant extracts and synthetic pyrethroids

The repellence activity was determined using area
preference method (Rehman and Khan, 2014). After cutting
the filter papers into two equal halves one half of each paper
was treated with each concentration of plant extracts and
synthetic pyrethroids. After evaporation of excess solvent
two halves were joined together and placed in petri dishes.
50 adults of C. chinensis were released in the center of
treated filter papers. Repellency data was recorded after 24,
48 and 72 h.

Percent repellency was calculated following the
formula used by Rehman and Khan, 2014.

MNc— Nt
MNc+ Nt

Percent Repellency = ¥ 100

Where, N_ is the No. of insects in control half; and N is the
No. of insects in treated half.

Progeny inhibition studies

Twenty five pairs of insects were released in the jars
containing 50 g of treated grains of each concentration.
Acetone was used as a control treatment. After 7 days
the released insects were removed from the jars and data

Sidra-Tul-Muntaha et al.

regarding population inhibition was recorded after 30 and 60
days (Rehman and Khan, 2014). Percent inhibition rate was
calculated using following formula:

Cn—Tn

n

x 100

Percent Inhibition Rate =

Where, Cn is the No. of progeny in control jars; and Tn is the
No. of progeny in treated jars.

Data analysis

Data were subjected to Analysis of Variance for mean
repellence and progeny inhibition caused by both plant
extracts and pyrethroids will be computed using Statistica-6
following Completely Randomized Design. Means of
significant treatments were compared using Tukey’s HSD
test at 0.05 probability level, to check the significant
difference among treatments.

RESULTS

Repellent activity of plant extracts and pyrethroids

In the case of C. chinensis Faisalabad strain (hereafter
used FSD), highest repellency 93% was recorded with the
extract of 4. indica followed by M. azadirach (90%). The
repellent effect of P. hermala and Z. officinale were at par,
they caused 82% repellency of the test insect. S. baryosma
was least effective of all plant extracts causing 81%
repellency (Table I).

In case of C. chinensis Multan strain (MLN), highest
repellency 90% was recorded with A. indica followed by M.
azadirach (89%) and Z. officinale (86%). P. hermala and S.
baryosma caused 76% and 77% repellency respectively. 4.
indica was most active while P. hermala was least effective
of all plant.

The results regarding repellent effect of plant extracts
against C. chinensis Nankana Sahib (NNS)strain shows that
the highest repellency 94% was recorded with A. indica
followed by M. azadirach (92%) and Z. officinale (90%).
The highest repellency by P. hermala and S. baryosma were
80% and 78%, respectively.

All plant extract treatments showed highly significant
results. The repellent effect of pyrethroids was time and
dose dependent. The repellency increase with the increase in
concentration and exposure time. Overall results shows that
the highest repellency was recorded in NNS strain followed
by FSD and MLN strain.

Table II describes the repellent effect of pyrethroids
which shows that in case of C. chinensis FSD strain, highest
repellency 92% was recorded with deltamethrin which was
followed by cypermethrin (90%) and bifenthrin (89%). In
the case of C. chinensis MLN strain, highest repellency
90% was recorded with deltamethrin which was followed
by cypermethrin (89%) and bifenthrin (82%). In the case
of C. chinensis NNS strain, highest repellency (97%)
was recorded with deltamethrin which was followed by
cypermethrin (89%) and bifenthrin (86%).



539

Repellent and Growth Inhibitory Impact of Plant Extracts

SECIFCCLG L TFEE 68 ICIFLO98 JECTIFLO06 ICETFECH] JECTIFLOTR Jee 1F00°To JECTFLO06 WL IFLE R %e00
BIEEIFEE L0 P IFLL SR MPLETFOO T e IFLY 98 PEEIFEL 1R JREETIFELLL L IFL998 L IFEECR PECIFLYTR %00 L
PPECIFOUEE  PAECIFOO08  PELIFOOOR  PIEETIFLYRL QECIFLY99  IPECIFELCEL  IPELIFEL IR POCLEIFLOBL L TFLO9L WBI00
BRCCIFO0T6  PHCIFEEIR  PECIFLITE  PLCIFLYTS PEEIFEET 1] PEE IFLY0L  2PELCIFEE IR 2PLEIFO008 WCNFLIOFL %Be00
SPACCTFLOOR ICTFECLL  PIECTFECLL SEETFOOOL MECTFECRD  MECTFLITO  PILCTFECLL  PICCTFECCL IECTFEEEL %T00 8t
QEEIFEER QeeIFEE 69 qeL1FLE°69 Qe IFLL’69 PEETIFLYRS  APELTIFLYRE  MQECTIFOOTL QECTIFEL'EY HLIFEEEL B0
PECTIFLOTE PAECIFELIR e 1F00TL  POECTIFLOBL ICTFLOPL P IFOORY PECTIFLYRL IEETTFO09L qee 17009 Fean]
QEL" [FLOFL QEE" [FEE69 CLOEFEL (9 qQEETIFL999 QECTIFELS9  qQeee’[F00°09 QEe 1FEE 69 QEE TFEE'S9 Qe [ FLITY HT00 ¥T
EELT [F00 0 CECTIFEL 19 CECT IF0009 CEETFLOEE BEETIFLOGE BEETIFLIFE BEE IFLOBE CECTIFLOPE CECTIFLOPE 100
[IRTIEITEIEN | upgauad iy urIuAgg UL ] [ETEITREY e uL A UL ] upauad £ ULUANE  SUOEIUANN) Eﬂﬂ.__,“m
*sawr) aansodxa
) e s1sudny s snypanaqosoeyn) jo (surea)s) suonendod eonpderSoas aaay ur saprndsul proJy)aaLd JN2IULS 33.01]) JO SUONRIUIINGD 3211 £q pasned (3 ) Ouapppaday - qe],
[ LI UEE'l 1671 [T Fee SEE ¢ JEE] JEE] uge'l feg 3eel drg Ei| .
906 FLOSL  FO008  F0T6  FLOV6  FLOOS  FCLL  FO0OL  FE6S  FLO06  FLOTE  FECIS  FLOTE  IFLO06  FEE6 i
mee't  Seer Bger meer wmeer Seer FEer WweeT PRl PEET uleer Sige JEEL Bee  Weer )
FLO'98 FLYFL FLEEL FLOTE F00CL FLYOL FOOFR FLO9R FLOBL FOO9L FLOFL  1FL998 FLof k
ydge Pegl deet Ll PPEET] Ll el e’ CiTg | PeEl PPEe] dpge Jepeg %01 21
FLOTS FLYOL FLEGY FLYHL FLOOY FLLE0 FOO0OR FO0+E FLOFL L FEEOY  IFLOTE FOOTH % i
ajage| IPeE’L eel PPl P PAELT] qee’ | PagE’l Meel Pl P’ qee’l Ppey’ Pl % 7L
FEELL FELCO FEECO 0008 FEEEL FO0'+9 FEETO FLOFL FLOYVL FL999 F0'89 FO009  [F98°8L FLOBL
BEe oapeet See [T S TSl B £ T PECT  JPEETT JREETT BREET PRl JPEET PEe Pgcy o 2%
FLORL 999 FeL'a9 FL906 FHOFR F90L FEEH9 FOFR FLECR FLLEL Feeel FLEEL IFEE7 18 FL998 i
JPEE] POEET  JOPEEl ysee WPEET  IPY9T PoEe’l PIEE’] WpECT  JPEET] IPEET  APIAEET] APIEET APALE] %e| b
FLOFL FOO0+9 FO0+9 FL9O8 FLEEL L0099 FL9G9 FLOPL FLEIB FLOOL FLEH9 FOOB9  IFLOFL FLOT8
e’ MECTT  AAEET WIIET BPEET PMIET P’ 2qee| qee] PogE’l LS| PIEE’l MEE| W pagese %01 ot
FLOOL FLORS FOH09 FOOTL FLOTH F(HY 89 FLOTO FLOTO FLONOL FOO9L FLO9O9 09 FLOTY  IFECR9 FEELL
Mq1eT qee’l MWEE'T  PMELT 2P qee’l el qee’] qEE’] HEeeTl PaLe’l L] qEE’l qee” Hee’l %S st
009 FO09g FEELS 0089 FEELL FEE'19 FLORE FEELS FELEC9 FLY0L FLECO FEE'19 FLOBE  IFEECY FLOPL
PPEL] PLel Page’l IPEE’] Page] PEEl PPEET] Page] Ipeel 2EE°] IPLLT PIgE’l PAEET  IPACET  IOPELI 50T .
FOTL FLECY FLYTY FELEL FOU9L FEELL FMEY FLU9Y FOOOR FLOTR FOO 8O FLLCY FLO49y FEOLL FLLEY
MeeT] EL’1 Mgl 2EET| L] PagEl el el MEE] Ml MEE’] L] MELT  PAMESE  PAQEL’] %l v
L9099 FEE'19 FLORC (909 FEEEL FEERO FLOBS FEE19 FLOOL FLOYVL FEE19 FEE19 FL9T9 FLOOL FEELL
qee’l qee’l qee’l qee’l QeEe’| IQIET qeel qee’l qee’l qee’l qee’l qee’l qee’] qee’l qee’l a0l 7
+EE'[9 FeELE +ras FEEL0 FEEED 9 FOFs Fels L9909 Fee'a9 FLELS FLEEC LIRS FLEL9 FL90L
BEE'] BEET] REE” BEET] BEE'] BEE] REE] BT BEE] PEET] BEE'] BEET] BEET BEE'T REET] % vz
FLL6F FLOOF  [FEESE FELEC FLOPS FEEES FELCH FECLY FEELS FLYRE FLO0S FLOOF  FELGF FLLES F009 )
apaffo musoding [T TR P apuinffo pwsoling [T YIPOI papuy o pusoling [ e PECN T [T SUORI S,
Z i ‘W ¥ ¥4 s o W ¥ ¥4 ) o W ¥ -uauoy  aansodyy
RIS (SNN) QIS BuEyuEy uIEnS (NI UBngy UIEA)S ((IS1) Prqepese ]
saun) aansodxa saa je sisuaupys snyanaqosoey jo (surens) suonemdod jesgdesSoad sonp w spoenxa Juepd aag jo suonenuIUEd Inoj g pasned (35 ) LHuappdayy =1 e



ISV 0+0v'0L ST OFEY' 19 S 0+50°9¢ JTE0+CE09 JTE0F96°S6 PTE0F6E 'Sy JTE0FLL99 9T 0F60°LS 9CE0F66°6Y %¢€0°0

Sy 0+FLS V9 PS'0+C0°CS PSY 0FCE 61 9TE0*61°9¢ ACEOFEV' IS CEOFLT 1Y 9TE0+89°6S PTE0FCE0S PTE 0+ oY %T0°0 09
Y 0F0VLS IS 0+80°LY CY 0+F6T SY T 0+F91°0¢ IS OFIL Sy qze0+£8'9¢ PTE0FEI 98 ICE0F08° Sy CEOFISTY %100
PL9"0+00°09 9L9°0FL9 8V ¢TI 1+00'9Y PTSOFIZ IS PCS0+81°8Y TS OFLO' 1Y S0 IFCEVS SICOFIT LY SIS 0FSI ey %¢€0°0
4L9"0FLY VS qsI =00 vy 4L9"0FL9 Ty qcs 0+119¥ qze 0+68'6¢ 4 OFeTSe qQIS 0+ 61 qQIeoFel ey qQI¢°0+80°6¢ %T0°0 0¢
©L9°0F00°0S €LY 0F00°0F BL9°0FLI8E BCSOF8Y Ty B OFCLCE BCSOFLS 0¢ BIS0F69°SY BISOFLO8E eI 0FC0SE %100
(s£ep) souu],
LTRTTEELNTA BT | uryouLIdL) ULy uLIyowe R urIyPRuLRdL) ULuINg uLIyoweRq uryRuLRdL) ULIPJUAJI  SUoneIjuaduo)) St
*SPIoaIAd d1IYIUAS 931Y) JO SUOHIBIIUIIUOD Y)Y AQ PISNBD SISUIUIYD SNYINIGOSOJID)) JO SUTRIIS dAAY) Ul (9 ) uoniquyur uopendod -*AIdqelL

N JEO  Bgy0  BLE0 JEOD  ILEO )eo  Jeo 5te0 uze0  8teo  Sze0 Jee0  8te0  yteo  Se0 oo o
s +0£'8¢ FPESL 8¢9 Fov'LL +18°08 +96°6¢ FLT19 *I¥'8¢ *LT19 +L9°99 +06'C9 VL9 F06'79 FIVLL F66'6L

m 790 IS0 JLEO 9LE0 2860 Syl aTe0 e 3760 J2e0 320 9Ce0 320 3760 Jeeo %S1 S
Mu F6C'1S FLSY9 +86'VS 0069 FOLEL Fev'IS F0LCS F8ECS +60'8S +00°09 FE8VC FCE6S F90°8S F6C 1L FCCEL

lw ILE0 Y0 PLEO PLEO PLEOD PSSo pTeo pTeo aCe0 9Ce0 pTeo PCeo pTe0 Jzeo e %01 8
= F90Cr F61°65 F09'Ly FLL6S FLE6GY FOLvY FY6'LY FoL 'Sy Fr8ov F69°CS FrLy F6C'IS FTES 0679 819

m qL€°0 PSi0 ILE0 9LE0 2LE0 o0 qzeo Te0 Te0 0 99¢°0 Te0 oTE0 PTE0 PTe0 %S Sh
[7) FIC€e F80'LY F686¢ FLYCS F60'¢9 FI¥'8¢ F00'0t F60'8¢ FI8'¢ey U1y F96'0¥ FOI'Sy FIov Fo1°6¢ F90°8¢

PLY0 9L9°0 9L9°0 2L9'0 pPST'T pzso TS0 TS0 ¥s0 ¥$0 °I1€°0 916’0 d1S0 2880 PIS0 %OT v
FECLY FL9'8S F00'08 FL9°99 F00'0L FSI'Ly FLL'OS FrL oY F88'¢S FEE'8C F9L'0S F8E'8¢ FEE'CC FOC'LS F06'6S

2L9'0 9L9°0 2L9°0 PLY0 2L9°0 TS0 TS0 TS0 PTs0 PZs0 21€°0 2160 2160 2160 OIS0 %Sl b
+00'0F Feg'ey ey FECLS FeE'19 F68'6¢ oS +98'8¢ *11'9% ey 9’1y FLIYY FL9vY T8y 9708

q9.9°0 q9.9°0 q.9'0 q.9'0 q.9'0 qcso qcso qeso qcso qeso q1so qIs0 q1¢'0 q1s'o qIs0 %01 vz
FLOYE FELLE FEECE LYY FL9YS FILYE +G8'8¢ F9°Ce Sy 1y F0E'LE +66°9¢ Fo0°LE +60'6¢ *SIey +Sley

BL90 BL90 BL9°0 eL90 €90 veso BZs0 'S0 ®eso BZS0 BIG0 B[S0 BIS0 BIC0 BIS0 %S vz
FLOVC  FLY90E  FeLoC  FL9BE  FELNy  F06'SC  FIO6C  FLO6LC  FE9TE FOG0€  FIVLC  FOV0E  FICEE  FCHVE  FECE

appundffo  vusofinq ULy Yonapo2y papu1 aurffo  vusofinq DUy Yona1p2n pa1pu1 apuwdffo  vusofinq ULy Yonapo2y pa1pu1 suoner) sawlL,
Z 'S d n v Z S d n A4 Z N d n A4 -u20u0)  dunsodxy
ureqs (SNN) qIyes sueyueN urens (N'TIN) ueyniy urens ((SA) peqeesiey
*$19€1)X9 Jue[d AL} JO SUOIBIJUIIUOD INOY A PISNBD SISUIUIYI SNYINLGOSOJID,) JO SUTRIS ) Ul (%) uoniqryur uonemdod  -"I[I dqL.L

540



Repellent and Growth Inhibitory Impact of Plant Extracts

All treatments of insecticides showed highly significant
results. The repellent effect of pyrethroids was time and
dose dependent. The repellency increase with the increase
in concentration and exposure time. Out of all pyrethroids,
highest repellency was recorded by deltamethrin in case of
all strains. Deltamethrin results were most effective in NNS
strain followed by FSD and MLN strains. By cypermethrin
highest repellency was recorded in FSD while results were
approximately same for both NNS and MLN strain. However,
with bifethrin repellency was high in FSD strain which was
followed by NNS and MLN strains.

Post treatment progeny inhibition of C. chinensis caused by
plant extracts

Table I11 shows that in the case of C. chinensis FSD strain,
highest inhibition (79.99%) was recorded with A. indica at
20% concentration after 60 days which was followed by
M. azadirach (77.41%), S. baryosma (67.42%), P. hermala
(62.90%) and Z. officinale (62.90%) at same concentration
and time interval.After 30 days, highest inhibition (59.90%)
was recorded with 4. indica at 20% concentration which was
followed by S. baryosma (58.38%), M. azadirach (57.36%),
P hermala (55.33%) and Z. officinale (50.76%) at same
concentration and time interval. Of all the plant extracts
used, A. indica was the most active plant with inhibition
range 35.54-79.99% and Z. officinale was least effective with
27.41- 62.90% inhibition range.

In the case of C. chinensis MLN strain, highest inhibition
(66.67%) was recorded with A. indica at 20% concentration
after 60 days which was followed by M. azadirach (61.27%),
S. baryosma (61.27%), P. hermala (58.41%) and Z. officinale
(55.56%) at same concentration and time interval. After 30
days, highest inhibition (58.53%) was recorded with 4.
indica at 20% concentration, which was followed by M.
azadirach (53.88%), S. baryosma (50.77%), P. hermala
(49.74%) and Z. officinale (47.15%) at same concentration
and time interval. Of all plant extracts used, 4. indica was
most active plant with inhibition % range 30.56-66.67% and
Z. officinale was least effective with 25.90- 55.56%.

In the case of C. chinensis NNS strain, highest inhibition
(80.81%) was recorded with A. indica at 20% concentration
after 60 days which was followed by M. azadirach (77.49%),
S. baryosma (75.34%), P. hermala (63.84%) and Z. officinale
(58.30%) at same concentration and time interval. After
30 days, highest inhibition (70.00%) was recorded with
A. indica at 20% concentration which was followed by M.
azadirach (66.67%), S. baryosma (58.67%), P. hermala
(50.00%) and Z. officinale (47.33%) at same concentration
and time interval. Of all plant extracts used, 4. indica was
most active plant with inhibition % range 41.33-80.81% and
Z. officinale was least effective with 24.67- 58.30%.

All plant extract treatments showed highly significant
results. The effect of plant extracts was time and dose
dependent as inhibition percentage was increasing with the
increase in concentration and time interval. After 30 days,
minimum values of inhibition percentage were recorded.
Highest results were recorded at 20% concentration after
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60 days of treatments application in case of all geographical
strains of C. chinensis used during the study. Population of
NNS strain was highly inhibited by plant extracts followed
by FSD and MLN strain.

In the case of FSD strain, progeny was highly inhibited
(66.67%) was by deltamethrin which was followed by
cypermethrin (57.09%) and bifenthrin (49.99%) at 0.03%
concentration after 60 days. In the case of C. chinensis
MLN strain, highest inhibition (60.32%) was recorded with
deltamethrin which was followed by cypermethrin (55.56%)
and bifenthrin (45.39%) at same time period and dose rate.
In the case of C. chinensis NNS strain, at 0.03% dose and
after 60 days of exposure, highest repellency (70.40%)
was recorded with deltamethrin which was followed by
cypermethrin (61.43%) and bifenthrin (56.05%).

All plant extract treatments showed highly significant
results. The effect of pyrethroids was time and dose dependent
as progeny inhibition was increasing with the increase in
concentration and time interval. After 30 days, minimum
values of inhibition percentage were recorded. Highest
results were recorded at 0.03% concentration after 60 days of
application of treatments in case of all geographical strains
of C. chinensis used during the study. Out of all pyrethroids,
highest inhibition was recorded by deltamethrin in case of all
strains. All pyrethroids were most effective in case of NNS
which were followed by FSD and MLN strains.

DISCUSSION

The present research work was conducted to evaluate the
repellentand growth inhibitory efficiency of five plant extracts
(Azadirachta indica, Melia azadirach, Pegnum hermala,
Salsola baryosma and Zingiber officinale) and three synthetic
pyrethroids (bifenthrin, cypermethrin and deltamethrin) on
three geographical populations of Callosobruchus chinensis
collected during 2013 from Faisalabad, Multan and Nankana
districts of Punjab, Pakistan. Three concentrations of each
plant extract (5, 10, 15 and 20%) and synthetic pyrethroids
(0.01, 0.02 and 0.03%) were used in this study. We observed
significant results with each treatment. For both repellent
and inhibition effects, 4. indica and deltamethrin were most
efficient. At highest dose rates, more than 90% repellency
was recorded with both 4. indica and deltamethrin. Upto
80% progeny inhibition was documented with most active A.
indica. While more than 50% population of C. chinensis was
inhibited with deltamethrin.

Several plants have been reported to control stored
grain insects efficiently (Ratnasekera and Rajapakse,
2009). Plant extracts may work as insect growth inhibitors,
repellents, antifeedants, fumigants and entomocides (Kubo,
2006; Koul et al., 2008). Pyrethroids are rapidly metabolized
in mammalian bodies, and thus their toxicity is very
restricted (Soderlund et al., 2002). They are less toxic to
the mammals (Gupta and Kumar, 1991). Pyrethroids have
great knockdown, antifeedant, repellent and residual effect
(Hirano, 1989).

The foremost emphasis of the study was to elucidate
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the effect of plant extracts and pyrethroids on repellence
activity and progeny inhibition of three different strains
of C. chinensis. The major finding of this study was that
A. indica plant extract provide more better results and is
more effective in managing C. chinensis. Its efficiency was
increased with the increase in dose and time interval (Rehman
and Khan, 2014). Plants contain some active compounds
that are likely to cause insecticidal activities, repellency
and progeny inhibition (Jilani and Su, 1983; Schmutterer,
1995). The adverse effects of the 4. indicamay be due to
its effect on the hormonal system of the insects (Murugan
et al., 1999). High repellent effect has been studied by A.
indica extract by Pradhan ef al. (1963). Upto 30% repellency
has been reported by Rehman and Khan (2014). 4. indica
extract has great effect on the oviposition reduction (Panday
et al., 1986). Similarly, reduced progeny emergence of C.
chinensis by the use of 4. indica leaves extracts has been
reported by Rouf et al. (1996), Khalequzzaman and Goni
(2009) and Rehman and Khan (2014).

In our research study, the extract of Melia azadirach
caused significant repellence as well as growth inhibition of
C. chinensis. These results are in concordance with result of
Aslam ef al. (2002) and Mehdi and Rehman (2008) which
reported high progeny inhibition of C. chinensis with the
treatment of spices. Saljoqi et al. (2006) reported high toxic
and repellent effect of M. azadirach extract on Sitophilus
oryzae. Valladares et al. (1999) reported repellent and anti-
feedant effect of M. azadirach extract. Khan and Marwat
(2004) reported 82.50% repellency of R. dominica with
treatment of M. azadirach. Toxic and feeding deterrence
activities of M. azadirach has also been reported (Chauhan
et al., 1987; Sexena, 1987).

Deltamethrin is one of the pyrethroid which is being
used more frequently to control stored product insects
(Saleem and Shakoori, 1990; Athanassiou et al., 2004).
Resistance in Tribolium castaneum to deltamethrin has been
reported by many authors (Champ, 1986; Collins, 1998;
Daglish, 1998). Athanassiou et al. (2004) reported that
even after 6 months of deltamethrin exposure there was no
progeny recorded in 7. confusum. Arthur (1996) reported
that insecticides will keep on protecting stored product from
insect damage. Pyrethroids for their activity are possible to
become predominant grain protectant.

In our study P. hermala caused 82% repellency and more
than 60% growth inhibition in all strains of C. chinensis.
Abbassi et al. (2003) reported that alkaloids present in P,
hermala are responsible for their insecticidal activity. Salari
et al. (2012) reported low activity of P. hermala after 3 days
of exposure against 7. castaneum, while Jbilou et al. (2006)
reported high insecticidal activity of P hermala after 32
days of exposure on 7. castaneum. High repellent effect has
been studied by P. hermala against M. persicae by several
authors. Repellent effect of different chemical compounds
present in P. hermala on M. persicae has been reported
(Gutierrez et al. 1997; Hori, 1998; Bruce ef al., 2005).

Our results regarding the toxic effect of S. baryosma are
in concordance with the results of Hasan et al. (2005) who
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reported good toxic effect of S. baryosma and cypermethrin
against Trogoderma granarium. 80% repellency has been
reported by S. baryosma against Triobolium castaneum
(Sagheer et al., 2011) which confirms our results regarding
repellent effect of S. baryosma. Z. officinale contain some
alkaloids responsible for its inhibition effect (Purseglove,
1972). Carriquiriborde et al. (2009) reported adverse effect
of cypermethrin on the growth and survival of Odontesthes
bonariensis. Pennetier et al. (2009) proposed that the
compounds responsible for repellence and insecticidal effect
on combination can have synergistic effect against insect
pests.

CONCLUSIONS

Keeping in view the results of the current work, it is
concluded that plant extracts and pyrethroids are effective
tools for sustainable management of stored product insect
pests. But in order to avoid resistance problem these should
be used only in recommended doses as well as rotation of
insecticides may also be useful. Our aim should not be only
to kill insect but our emphasis should be on the suppression
of the next progeny of insects. So, further studies should be
carried on to prepare botanical insecticide formulations so
that they may be properly used by the grain handling agencies.
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