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ABSTRACT

The preseni ini'estication u'as carried out to study the effrcacvof ceftain mincr,r oirs. neem exlract {-4;utlirachta ittdici,J J"r^r;;;;pirirnicarb irrsecr-icide against nrurphs and adurts oiu "r,o""ptit iostrain of ,lpkis craccr,o'a Koch. -foxiciry,rines 
of'the three mineraioiis (sr-rper-nrisronaR. slrokre.nalr and KzR oilr.l u, r.rcil i,rs ,eem extractand pirirnicarb rvere deterrnilred b1, using thin io1,"r te.nnii,," * p",.i

dishes tbr 24 lrour exposurc perit-ids.
T]re mi,eral oirs, neenr extract and piri,ricarb *ere evarrratecl

usins the [-c1., anci LC5s for each ccmpornJ. ] lr,, ohtained dati showtirat thc high concentrations of neeni cxtract" mineral oils andpirimicarb causcd decrease in rhe acri'ities of chorinest"ru.. filr;.acid phosphates (Acp) and rotiil prc)reins in the nymphs and oO,-,lt, ofA. craccit'ora. rhe biorogicai crlbcts of the l.ive'materiais u.cierin'estigatioll \\'erc tcstcd ., cggs and second instar rarvae of thepredator (lhrr'.u4terlu c:lrnea Steph. Eggs treaied with Super-rnisr,na
and piri'"'rica'h shou'ed. a high p".."ntug" of iratching. fLr.frigfr.r,
lai'r'al mofialiry occu;'red in the case,li'thJsec.,-xrci irstar la*,ae treatetl
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ivithpirimicarbatrdthelowestr"asinthosetreatedwithShokronaoils
and neem extraci-

Key worrls: &cP, ,4pltis truccivorl, Azadirachtu indica' che'

Chrysoperla cat'Ytetl.

proteins, and toxicitr.
mineral oils, Pirimicarb. total

I.INTRODUCTION

Legumes are considered among the important crops in Egypt'

The impfrtance of legumes as food lies in their high protein content.

In the held, legumenous plants are infested with many insect pests'

the most serious one is the cowpea aphid, Aphis crctccivoraKoch'

Infestation with ,4" crcccivora Starts to appear on winter legumes by

the second half of February then iacreases with the increase of

,"*p".urut" to reach its peak on bean- plants during March causing

serious direct and indirecj darnage to the plants and loss in theyield

inrr*"0 -1955). Synthetic insecticides have side effects and may

"urr* 
problems to general human health and are a source of

environmental pollution. For these reasons research has been

promotedtofindne1fo'meansofpestcontrol.Rresearchoninsect
iontrol agents which are selective in their action and may prompt

pnytiofogl"ul disorder during insect development resulting in its

*o,tutity- or steriiity is needed' Terpenoids specially sesquiterpene

iu*ton", are a well known class of compounds with biological active

action. During the past 20 years over 500 sesquiterpene lactones have

been isolatea anA identified from many species of higher and lower

plants. Sesquiterpene lactones have also been reported from mr:st

ilant parts including roots, wood, flowers and root barks (Fischer el

al., 19'79 and Seaman, 1985).

Application oi mineral oils is an efficientway ofcontroiling

insect pesis, (Belal et cl',1998)' Many plant products have been tried

as insecticides, insect repellents and attractants (Mc-lndoo,t945). A

general procedure for extraction and detection of sesquiterpene

iaetones ,. STL,'in plants has been described by Harborne (1984) and

Giordanoetat.,(|990)"Thecrudesesquiterpenelactonesextractof
neem showed a high insecticidal activity against Aphis craccivora

{l(aethner, 1991)'
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ln intcgrated pest control (lPC) programs, certain chemical
insecticides, mineral oils and plant extracts uscd. may prove to be

hannful to the natural enemies found on the same crops. E,xperiments

have been carried out !o test their saf'ety. Kaethner ( 1991) and Jakob
(1996) prored that neem extracts u,ere safe far Chntsoperla carnea.
Toda and Kashio {199i) for-rnd the carbamate insecticide Pirimicarb to
be relativelli safe to the tbrmentioned Chrysopid.

The cbjective ol this study' rl'as tc test the effectof certain
mineral r:ils, neem extract and the insecticide Pirimicarb on the aphid
species, A. cruccit'ot'cr anci its uatural enemy C. carnea.

2. }IATERIALS AI{D METHODS

2.1. ]Iaterials
2.1.1. Test insect

in this experiment colonies of Aphis cracc'ivora uere reared

under laboratory conditions at 20-25oC, 1Ai5% R.H. and undera
phctoperiod of 16: 8 hours according to El-Arnaout), ( 1991 )"

2.I.2. Insect predator
llggs arrd 2nd instar 1aro*ae of (:hr,vsoperlucarneo used in this

stud-v. rvere isoiated fronr the stock culture of the mass rearing unit, of
the predator mass production laboratory, Facult3, of Agriculture. Cairo
Universit-1.

2,1.3. Chemicals used
I'he compounds used in the bioassal's can be sorted out in the

i-'rllorr ing thrcc categories:
*- Mineral oils : Super-misronaR. ShokronaR and KZR.

lr- Plant extracts of neem seeds: A:adirachtc indicct A. Juss. The

coliecicd plant sarriple was cleaned. air dried in shade. and then ground to
flne powder before extraction.

l-he air dried material ( 300g ) was soaked in chlorofbrm
al rooln te niperature. the cornbined chloroibnri extract was

evaporated uiider vaccum and dissolved in 95% ethanol, then an

equal volume of 5oi aqueous iead acetate solution was addcd. The
aqueoLls ckrudl, solution was filtered through a ceiite pad. and f lltrate
\!as concentrated uncler vacuurx. The residue u'as extracted three
times *ith equal volume of chlorotbrm and the extract r"as dried over

)]
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anh,_vdrous sodiurn sulphate and evaporated. Tlre residue uas lllainll'

sesquiterprne lactone. fhe crude sesquiterpene lactone content in the

dry 
- 

plant material rvas calculated. The "STL" residue was completeci

to a defined vclume with distilled chlorot-orm and stored in a deep

freezer at -20'C for subsequent rvork.

c- Carhramates : pirin-ricarb (pirimorts Aphox o SOZ EC1.

2.2. ilIethods
2.2"tr. Binassayrs

Ccionies at A. crarcivorq wsre testecl tbr rg:sistance and

comparecl to a sLlsceptitrle laboraiory strain, using the "thin larer

techniqtie,' in Petri di-shes i10 cni diameter). Deiid individuais were

counte,J a.fier24 hours and mortaiitr,\1as assessed and correcteci using

Abbott's i-ormula (i915). 'l'he slope ol' lcg concentration protrit

regressigr1 iipes and both lhe L{i;. a1d L.L-., ralues frlr the tesieri

csmpcund-r r.vere calculated b-l probit alairsis accordingto Finrler

i ie52i.

2.2.1. Toxicological studies
The LCzr, LCsoanci slope ve.lues clrhc tested compouncis ai'e

sumina.rized in Table (1).

Table {l): Toxicitv for the tested conrpounds of mineral cils, neem

extract and-piriuiieartl to a susceptible {S) laborator.r.. strain

'fhe data obtained in Table (1) shoiv that pirirl1icarb anci llt'--nr

extracr are mrich more potent than the diff-erent testcr,l minerai oil-s.

These results are in agreement wittl those reponed bi Belal er ai..

( 1 ee8).

gf Aphis crLtL;L'i.rtoi'i; after 24 rrs ofexposure

Tested compound LC us

(mi ner litre)
LC to

(ml per litre)
Slope

Super-misrona
Sltokrona

KZ oil
I{eern extract

Pirirnicarb

1",15

I.05
ii.8
$.05
0.6

)r)
'!1

1.6

0.1

1.2

1,'

2.t
1.9

},,U

2.0
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2.2.3. Biochemical analvsis on A. crec:cbora
The solubie protein rate in ,4. cratcit'iiro was determirred

according to the method of Captain et il|..(..1946). Soluble protein-s

were determined using Biuret reagent. the liberated as arnino acid
nitrogerr to prociuce the biue color. Moreover, acid phosphatase and
chr.llinesterase activities were mcasured according to Kind & King
{1954). Acrd phosphatase activity, was determined using sodiunr
phenf i phosphate as a substrate b.v the same meiirod. The derelopurg
of colc,r r*,as done according to tlie foilcrviirg reactirin.

Phen-,,1 phosptr:rte acid phosphaq phenoi t phosphaie
pu4-3--

The liberareti phenol \\'as measur-ed in the presence of amintr
.1-antiprrine anri potassiuirr ferricy'anide, (Eilrnan et ul., 1961)" i-he
principle of this metht-rd is the measurement oi{hiocholine procluced
fron-i the h-vdlrolvsis of acery,lthiocholine. This is accoinplished l-r1 the
coiltinuous reaction of thiocholine u,ith 5:5 dithio - bis nitrobenzoate
ion to produce tile 1'ellr-ru amino of 5- thio - I - nitrobenzoic acid.

2.2.4.Biuassays on C (:Lu'ile{t and evaluation of irnpact on
biological development
Sun'ir,al rate of C. cctrnea to the atrove mentioned chemicals

rvas eraluated using the thin layerter-hnique. [-C25 and LC.e values
r.r'ere aiso deterrn ined.

The eggs and l"'i instar lrnae uer-e isolated inCividuall-v alri
then tested in small pleri-qiass boxes (2.5 cr-n in diameter. I cm high)"
The coler of each box cover rvas prr:vided with a small Erid of muslil
( 1cm iri diarneter) during the e:;perinrent.

The hatching rate of the treated eggs -qrcltp rlas a.icounted for
and thc resulting larvae r,'ere reared on Ephestia kuc:hniella a*d
lnonitored until adulthooci.

^,,' l
For thc 1"" instar lan.ae. treated gloups lve're rnonitored untii

adulthood. and the der,'elopmental fcatures (e. g.. ir.rstar morlalitv,
instar duration, pupation rate. aduli erlergence rate) uere recorded.
while i'eeding as rveil an E. kutltnieii. Fron both uroups aiier
cmcrsence. 10 coupies r.l'ere forrned and placed in small Lrores o1"7

cm in diameter. 5 cm high displaying a black fabric as egg lar ing
support. These adults \^iere also fed on a serai-aftificial diet (4 g of
)'east hvdroh'sate. 8 g of honey and 4 rnl o{ distilled water: ) and

Tt
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monitored up to the hatching of tlieir laid eggs.

3. RESULTS AI{D DISCT]SSION

3"1. Biochemical studies
Data in Table (2) clcarl.u- show that the total proteins determineci

in ny'mphs of the susceptible strairr l. cracciyora reached the highest
level after 6 liours for most of the treatments of ..4 craccivortt n1'niph.
Such a high level rvas reached after lBhoursin thecaseoladults
,,vhen treated rvith the same compounds. ln the present investigation
tlre reducti*n in thc total prcitein! wr15 n13;g eviderrt in nl,mphs than in
aduits in comparison to tlre ccntrol. Similar results were obtained b\,.

Mohamed (19q8) rvho found that the adult aphids treatecl rr,,ith
different concentrations of Pirimicarb. mineral oils and neern extract,
exhibited inhibition in the total protein.

Data i' Table (3) indicare that the rnaximum choliiresterase
activifl- in hoth nymphs and adults of A. cyrcciuor./ srisceptible strain
u'as reached 24 hours alier treatment rvith pirirlicarb. neem e\tract.
siiper-misrona" KZ and shokrona, respectivelr,. I'hese resulis are irr
aqreernent rith those obtained by Belal et ul."(l999i u,ho shor.red
that tlre inlribition rif cholinesterase activitv in adults of -,i. craccivora
treated with a mixturc of il;seeticides and ininerai oils occurred after
24 hours. Obrein et {t|.. (1992) obtained a sigr-rif-rcant higlr
carbirxylesterase activitr, in tl.ie resistant colon\ ai Aphis go.isypii
Glover cor,rpared rvith a susceptible one. Tiie_v estimated [_Cr,,oithe
resistant colony. and found it 4 times higher than that of the
susceptible one. El-Ghareeb {1993) indicated higher esterase and
oxidase activities in resistant than in susceptible popLrlations clcotton
aphids to carbamate insecticides.

Piriniiphos eth;-l was the mosr effective chelnical tested and star
oii was superior oler all the organophosplicrus inse,jticides
reconrrnended for apricot aphiil flyaloTtterus prurti Faiori conrrol 1Ei-
Deeb r/ al.. tr989).

-fhe results suggested thal estcrase and mixed tlncrion oxidase
play a rnajor role in difTerent testecl con:pounds. Oriusu et ttt.. {1996)
and Losch et a!."(1999) fbund that aphids can be controlled etl-ectir.erl
orr apple rvith neen-r extract rliich are rrore safc to tlie enlironnrent
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and benclicial arrh^rpods than trre products corltaining p-vrethrurn
comuionii'used i, biolocrcal control prLrgralxs in fiuit,r.o ,. 

-

'fhe results in lablc (.i) shorv tha'; the maxirnum inhibition in
Acid phosphara\e (.\cpt ir: aphid n.urnphs of a susceptibro strain rvheir
treaied *'ith pirinricarb. neenr ertract and three mirreral oirs lvas 3.0
hours after trearrncrlr. \\ hile it *as 2-i hours aftei- treatment in thc caseol adults. other i,restisations estimated trre effcct of diffbrenr
ntaterials on the .rla1 ;1,.o,.,n and acid pirosphatase (Acp) tn other
irnportant pesLs. Zidart rr tt!.^ (i996) sturJied the etfect.f itZ.ir on
,EJto(i{}p/{r* littorqlis aird ibund that ihe total protein and acid
phosphalase t.{cPt r',ere reciuced in all treated larvae.

3.1 "1. Biological studics
The carbairare piri*ricarb, Shokrona. Super-misrona and KZoils- a: rrell as -i:adirachru irtcricct extract *erc tesied on hotir c.ggs

and sect)ltl instar jart,ae cl.thc predatq.ty {_lltrllsoperlo cot.tieo.

3.1.1.1. Resuits of trcated eggs
Table (5) shous tl.rat the highest percenrases 

'f hatchabiritv
occurred in liie case ci. elgs trcatcd ,.' ith Supcr_niisrona 

".." 
qf Oi

lollowed bf neeln gf i'1, 3,16 g59,;. -frearme,r 
u,ith i)irinricarb alsi;

shr-,r,red a hish percenlare of hatehability 1929rir antl g2?b).
As for pupal nrorlaiiq,. thc highest (6"70r,t) rins i, p'pac resulting

frrrn cggs treated wiih super- rnisronaandthe l"urrio*",fromthose
treated *ith KZ a,d pirir:ricarb. pcrcentagc of adult elnergerlce was
:-eiativel) hieh uncier all tite t-ive treatntents lTahle 5).

J.1.1.2. R.esults of treated larlae
R.esulrs shorv, ir l-ablc (6') iliclicare that rhe highcst rate of

larval rnoftalitl u,as in rhe secoud iristar larlae treated r.vith pirirnicarb
{8 anc! 12% } and the iorvest n,as in trrose treatecr w,ith Shokr*,a oir
atrd neenr extracl (0 and 49tu ).lbr LC 2. and LC 5s. respectivetl,. 1n.
highest pupal moftalit,v- r.vas in pupae rcsulting from'rarvae t 

"ared* ith pirirnicarb (4.59a).
The obtained results concerning the rffect of neeut extract onthc p;'edator c. camet are in agrr'cme.rr with thosc: of Kaetlrner

( t !9 i ); Jakolr 11996)r Schultz ct at .- (1997): anrl Sarrile and sonaikar(199!i; riiro statcd that rreenr extract r:an be used s.felv rvith liftie or
ntt significaltt ef{tct trn thc lbrmentioned predator.

Ui
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The results of this work are sirnilar to those found by Dimetry
and Marei {1992); Bada*y and EI- Arnaouty (1999) *'ho considered
pirimicarb to be a relatively safe insecticide on C.ccrnec. The data
observed different influences of three insecticides (malathion,
pirimicarb and M-pede) on C. carnea from eggs hatchability and
Iarval stages. It was so confirmed that the use of Pirimicarb to control
aphids is safe ta (;. caniea. On tlie ritherhand.l-oda and Kashicr
(1997) stated
carnea.

Piriniicarb shorn,ed no toxicitv at all touards ('.
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4,url.J| ,".S'jtl cF+ irtiS qsil lpll3 qSf+SJi crtrrl;r
Aphis craccivora Koch. l-#Cl "& i;d* .u,L r-r._,1r<.i.,rill ++S elf *f+

Chrysoperla c(trnea Steph. ir"ll &i sr#Ljl .r&$ L,& c,,l.rs, !l oirn 4t-ci se.r..ca
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