Available online at www.easletters.com

AS L ISSN No: 2349-2864 Entomology and Applied Science

I Entomology and Applied Letters, 2014, 1, 2:9-19

Science Letters
Effectiveness ofPunica granatum Linn. (Lythraceae) extracts on the adult performarce of
desert locustSchistocerca gregaria (Forskal) (Orthoptera: Acrididae)

Ghoneim, K, Amer, M.%, Al-Daly, A.>, Mohammad, A, Khadrawy, F.? and
Mahmoud, M.A.*

YFaculty of Science, Al-Azhar University, MadenisNaCairo, Egypt
“Faculty of Pharmacy, Al-Azhar University, Madenés¥, Cairo, Egypt

ABSTRACT

The current investigation was carried out aimingstady the effects of ethanol, petroleum ether mbaitanol extracts from the fruit peel of
Punica granatum on several parameters of adultqremance of Schistocerca gregaria. Treatment of fienate (4" instar nymphs with the
highest concentration level (80.0%) of each ofekiacts resulted in 100.0% adult mortality. Aftexatment of last (8 instar nymphs with the
highest concentration level of ethanol or n-butaegtract, 100.0% adult mortality was recorded whilketroleum ether extract caused only
50.0% adult mortality. Considering the adult morgkaesis, P. granatum extracts exhibited some inmgpieffects since various deformed
adults were recorded after treatment of penultimastar nymphs. In connection with the sexual nigt@nd ovarian maturation period of adult
females, treatment of nymphs with P. granatum @eehcts resulted in significantly, or insignifidén prolonged ovarian maturation period. A
weak prohibitory action was exerted by all peefra@ots on the reproductive life-time (ovipositionripd) of adult females after treatment of
penultimate or last instar nymphs. With regarddtat adult longevity, treatment of penultimate arstymphs with petroleum ether extract, with
an exception of its highest concentration levegred an accelerating action while a general detayeffect was exhibited by ethanol and n-
butanol extracts. After treatment of last instamphs, contradictory effects on the total longewigre detected.
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INTRODUCTION

The extensive use and repeated application of ectiorel synthetic pesticides for eradication ofieas pests and
harmful insects and to protect agricultural produrcted to several undesirable consequences, ssicthemical
pollution of the environmental systems [1-3], protilon of resistant strains of the pest to many ipielss [4],

disruption of natural enemies (predators and piasgjsin the biological control system [5, 6] besilde destruction
of pollinating insects and growing toxic hazardsman, his livestock and wild life [7, 8]. Conseqgtignintensive

efforts are being made worldwide to find alternatimethods of pest control. Botanical insecticides microbial

pesticides are highly effective and less toxiche énvironment and ecologically acceptable [9, MAny plants
have now been reported for their pesticidal progerdf which the most promising one is the nefaadirachta
indica [11]. Others includeCassia fistula Lantana camara Chrysanthemum coronariynCalotropis procera

Punica granatumandMurraya koinigii with antifeedant, repellant and growth regulatfigcts [11, 12].

PomegranateR(. granatun is one of the oldest cultivated plants in the ldi¢t 3] and was a symbol of immortality
and love in oriental regions [14]. Also, it is ¢u#tted in Central Asia and the drier parts of SeuthAsia [15], as
well as in the Mediterranean, tropical and subtapareas [16]. It was introduced into Latin Amari€alifornia
and Arizona [17]. Botanicallyp. granatumis included in the family Punicaceae but recealhssified in the family
Lythraceae [18]. Many chemical constituents hadnbélated and identified from flowers and fruit§ o
pomegranate [19]. The bark and stem contain a nuofbalkaloids [20]. In addition, some other compds have
been reported such as punicalagin, ellagic acidrdguinone pyridinium and pelargonidin [21, 22]h&olic,
aqueous and chloroform extracts from seeds or quaehin triterpenoids, steroids, glycosides, sapgralkaloids,
flavonoids, tannins, carbohydrate and vitamin C].[Z3e peel is, also, a rich source of polypheraisl some
anthocyanins as delphinidins and cyanidins [24].
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As pointed out by many authors [25-36], pomegraimataf a great interest to research in pharmacaludiod new
drug development fields, due to its distinctive amtivities, such as hypolipidemic, antiviral, auatifal,
antineoplastic, anticandidal, anti-inflammatorytienutagenic antioxidant, antibacterial and antidieal. In the
field of pest control, aqueous extract froth granatumfruit rind was more toxic against tape-worms than
earthworms and round-worms [37]. Also, extractarfrpomegranate bark exhibit molluscicidal activity the
Lymnaea acuminatd38, 39]. Also, pomegranate fruit rind is effeetion some parasitological parameters of
Schistosoma mansofd0]. With regard to the biocontrol of insect esthe available literature reported some
insecticidal effects oP. granatumextracts [41, 42]. The n-hexane extracts posseseathct toxicity against
Sitophilus zeamaiandTribolium castaneun43]. The insecticidal efficacy of pulverized lemvhad been recorded
againsfT. castaneunj44] andRhyzopertha dominic@5]. Ethanolic extract from leaves and peel wamfl toxic to

T. castaneum[46]. Also, extracts exhibited insecticidal adli@s againstSpodoptera litura[47], Anopheles
pharoensig48], Culex pipieng36] andMusca domesticf9, 50].

The desert locus$. gregaria(Forskal) (Orthoptera: Acrididae), which is calld¢deth of the wind" by Arabs, ranks
together with other migratory locusts-among the tmiogportant crop pests in Africa [51Each individual
gregarious locust is able to consume roughly its eveight (about 2 grams, or 0.7 ounces) in folidgdy. Now
consider that in the last century alone, there vgeneen periods of nhumerous plagues, the longesthath lasted
intermittently for 13 year [52]. This partly exptai how dense swarms of adults, or marching bantismbers, can
inflict considerable economic harms during onlyhars time. Plagues db. gregariahave threatened agricultural
production in Africa, the Middle East, and Asia foenturies. No reported works for the effectsPofgranatum
extracts on the reproduction of insects, as welhasbiological and physiological processesSofgregaria,have
been included in the literature. The present studyg designed and carried out aiming to investitfagedisruptive
effects of different extracts from tle granatunpeel on several parameters of the adult performah8. gregaria

MATERIALS AND METHODS

1. Experimental insect

The desert locus$. gregariawas used as an experimental insect in the presedy. The culture was originated by
a sample of gregarious nymphs from Plant Proted®@esearch Institute, Ministry of Agriculture, Gizss designed
by Hunter-Jones [53nd improved by Ghoneim et al. [54], insects werred in wood formed cages (60 x 60 x 70
cm). The bottom was furnished with a sandy lay@rdéh depth) and provided with10-15% humidity tosbdtable

for egg laying. An electric bulb (100 watt) was westpd to maintain a continuous photoperiod (122D} in each
cage as well as in order to maintain an ambienpégaiure (32+Z). The insects were reared and handled under
the crowded conditions. The feces, dead locustd@rdiremains were removed daily before introdu¢hegfreshly
food. Care was seriously taken to clean these cagegular intervals and the sand was sterilinedrying oven (at
140°C for 24 hours) to avoid contamination with anyhgafenic microorganisms. Fresh clean leaves of clove
Trifolium alexandrinumwere provided, as a food for insects, every day.

2. Plant Extraction

A weight of 1.5 KgPunica granatunmpeel (or rind), which purchased from an Egyptiaarket, was thoroughly
cleaned with tap water for disposing of impuriti€ae peel was shade dried and then finely grinded micromill.
The pulverized powder was macerated with ethand stoppered container for a defined period witdgtdient
agitation until soluble matter is dissolved as @addgrom Ncube et al. [55]. The ethanol extract wasded into
two parts: a part of the ethanol extract was evatpdrfor obtaining 37 gm dried extract. Anothett pdithe ethanol
extract was concentrated into 300 ml by rotary evajor, and then diluted with 300 ml distilled watElsing a
separating funnel, the dilute was fractionalizedpeyroleum ether (300 ml X 5) and n-butanol (300x8) giving
29 and 34 gm, respectively. From each of the cattanol extract and the fractionalized petrolaiher and n-
butanol extracts, the following concentrations warepared: 80, 40, 20, 10, 5 and 2.5%.

3. Nymphal treatments

The newly moulted 4 (penultimate), or 8 (last) instar nymphs @&. gregariawere fed on fresh leaves ®fifolium
alexandrinumafter dipping in the different concentration lessef each extract. After dipping for three minutibe
treated leaves were allowed to dry before offetimgymphs. A day after treatment, all nymphs (&daind control)
were provided with untreated fresh food plant. Teplicates (one nymph/replicate) were used for each
concentration. Each individual nymph was isolate@ iglass vial provided with a thin layer of siegl sand as a
floor. All vials were located in a large cage haym suitable electric bulb. The nymphs were caehdndled until

the adult emergence just after which all paramettesiult performance were recorded.
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4. Adult performance parameters

For investigation the adulticidal activity &. granatumextracts orS. gregaria the adult mortalitywas observed
throughout the adult longevity and calculated incpatage. For investigating the morphogenic efficie the adult
deformities were observed and calculated in peacgnaccording t¥argas and Sehnal [56] as follows:

[No. of deformed adults / No. of larvag]100

The sexual maturity has been taken place througlhirie interval elapsed between the adult emergehteEmales
and the day of changed body colour (from red, okpto yellow). At its day the adult female will lsexually
mature. The ovarian maturation period (pre-ovipositperiod) was calculated (in days+SD) from they ad

emergence to the day before laying the first edg feproductive life-time (oviposition period) fettime interval
during which the adult female oviposit all eggswvlts measures in days+SD. Total adult longevity mvaasured (in
days+SD) including ovarian maturation period, refuctive life-time and post-oviposition period [57].

5. Statistical analysis of data
Data obtained were analyzed by the Studdndistribution, and refined by Bessel correction][38r the test
significance of difference between means.

RESULTS

According to data assorted in Table (1), the sadvdotential of adulf. gregariawas tremendously suppressed by a
latent adulticidal action oP. granatumextracts. Treatment of penultimaté™4nstar nymphs with the highest
concentration level (80%) of ethanol, petroleuneettr n-butanol extract resulted in 100% mortalitseatment of
these nymphs with a decreasing range of concemtratisulted in decreasing adult mortality. Moreotee lowest
concentration level of petroleum ether extract eduso mortality. As clearly shown in the same takieilar
prohibited survival potential of adults was detered after treatment of last™Binstar nymphs with the highest
concentration level of both ethanol and n-butamxtiaets, while the highest concentration level efrpleum ether
extract caused only 50% adult mortality. Generaliy adult mortality was observed in a dose-dependeurse,
with few exceptions.

In connection with the impairing effects Bf granatumextracts on the morphogenesis prograr.ofregaria data

distributed in Table (2) exiguously show variousgeatages of deformed adults. The n-butanol extwastthe least
potent in this regard since only its higher two @emtration levels caused 16.7 and 14.3% of adfitraties while

petroleum ether extract exhibited the most potetiba because the treatment of penultimate instarphs resulted
in almost dose-dependent deformities. In additi@mious percentages of adult deformities had béserved after
treatment with the ethanol extract, but in no éerteend. Several adult malformations were demawstt in Fig.

(2). As clearly shown, some adults emerged wittmtred wings after treatment of penultimate instgnphs with

20.0 or 10.0% of ethanol extract. After treatmehtiast instar nymphs with ethanol extract, no atecadult

morphology was observed (see Table 2). In contiigstiment of their congeners with the higher foamcentration
levels (80.0-10.0%) of petroleum ether and n-butandracts resulted in decreasing % of deformitiessthe

concentration was decreased. The most powerfuhdarg effect on the adult morphogenesis was exddbity n-

butanol extract since all concentration levels edudeformities ranging from 25.0 to 11.1%. Refayria Fig. (1),

several deformities had been produced since théyrewerged adults appeared with elongated andctilelgs, as
well as crumbled wings, after treatment of lastansymphs with 80, 40 or 20% of n-butanol extract.

With regard to the ovarian maturation period (pv@sosition period), treatment of penultimate instgmphs ofS.
gregaria with P. granatumextracts, a predominant inhibitory effect was dité since data arranged in Table (3)
indicate significantly or insignificantly prolongexvarian maturation period (pre-oviposition perio#l$ seen in the
same table, remarkably prolonged period, and sulesely retarded ovarian maturation or delayed Semadurity
was recorded at concentration level 40% of ethartrhct (23.3+1.5 days vs. 16.6+£3.5 days of corachllts), as
well as at concentration levels 40.0 and 20.0%eatfgleum ether extract (20.7+2.1 and 19.3+2.5 @dy$0.0 and
20.0%, respectively, in comparison with 15.3+1.3<af control adults). On the other hand, slighgtplonged
ovarian maturation period was determined aftertitneat with n-butanol extract. Data distributed e same table
unambiguously indicate no powerful inhibitory effeaf all extracts fromP. granatumpeel on the ovarian
maturation period because insignificantly lengtltepee-oviposition period was estimated after tresatirof last
instar nymphs, regardless the extract and condantrkevel. In spite of this glance, nymphal treatits with the
highest concentration level of ethanol, petroleutimee and n-butanol extracts resulted in 22.7+1.9sd@vs.
22.0+1.6 days of controls), 24.0+1.4 days (vs. 22.9 days of controls) and 21.3+3.1 days (vs. 13.Z+ays of
controls), respectively.
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Just a look at the data of Table (4) indicatesghsprohibitory action was exerted by all extrafttsm P. granatum
peel on the reproductive life-time (oviposition jpel) of the adult females after treatment of pamate instar
nymphs ofS. gregaria In other words, insignificantly prolonged reprative life-time was measured, regardless
the extract and concentration level. Such proldongatvas observed in no certain trend. However, |tmgest
reproductive life-time was calculated in 20.5+3dysl (vs. 14.7+2.1 days of control congeners) @featment with
ethanol extract at 5.0%, 18.0+2.6 days (vs. 14%#ays of control congeners) after treatment wétiggeum ether
extract at 40.0% and 19.7+2.5 days (vs. 15.0+2y8 d&control congeners) after treatment with ralnot extract at
5.0%. After treatment of lasinstar nymphs, similar results had been obtained this time interval, i.e.
insignificantly prolonged period was caused byodlP. granatumextracts. For some detail, data included in Table
(4) obviously show the longest reproductive lifiexti as 17.6+1.5 days (vs. 13.0+£0.8 days of contwogieners) after
treatment with ethanol extract at 20.0%, 19.0t&@sdvs. 16.0+2.6 days of control congeners) afeatment with
petroleum ether extract at 40.0% and 17.7+1.2 @a/s13.7+1.2 days of control congeners) aftertineat with n-
butanol extract at 5.0%.

Data of the total adult longevity, as affected hg treatment of penultimate instar nymphsSofgregariawith
extracts fromP. granatumpeel are presented in Table (5). The petroleurarethtract, with an exception of its
highest concentration level, exerted an accelagatiction on the total longevity of adult femalest kb general
delaying effect was exhibited by ethanol and n-bok@xtracts, irrespective of the concentratiorelexs shown in
the same table, the most potent delaying effecaging was undoubtedly exhibited by n-butanol extsince
pronouncedly extended total longevity was estimateghrdless the concentration level. For someldtta longest
total longevity was measured in 56.7+2.1 days 48s0+2.1 days of control congeners) after treatmeéttit ethanol
extract at 20.0% and 54.3+1.2 days (vs. 44.0+1y8 d&control congeners) after treatment with nainot extract at
5.0%. On the other hand, the shortest total lotgevas measured in 43.7+1.5 days (vs. 50.0+2.9 dayentrol
congeners) after treatment with petroleum etheraekiat 5.0%. Depending on the data assorted isdhee table,
contradictory effects had been exhibited by theaets on the total longevity because ethanol ex@ahieved a
shortening effect while petroleum ether and n-boitagxtracts achieved lengthening effects. In otherds,
treatment of lasinstar nymphs ofS. gregariawith ethanol extract resulted in slightly shortértetal longevity
indicating accelerated adult aging. The shortesgéweity (53.3+3.2 days, compared to 55.8+2.6 ddysonitrol
adults) was caused by this extract at both 40.(Ra%%b concentration levels. On the other hand ygeladult aging
was taken place as a response to the action ofpgadtbleum ether and n-butanol extracts. For soet&ildthe most
delaying action was exerted at 40.0% of petroletimereextract (61.7+4.0 in comparison with 49.0+8a&ys of
control adults) and at 5.0% of n-butanol extra. {%3.2 in comparison with 44.0+3.5 days of con&aults).

DISCUSSION

1. Reduced adult survival potential ofS. gregaria by P. granatum extracts

The available literature contains many reportedctt&s of extracts from various plant species ba immature
stages of several insect pests [54, 59-68] whiddthal effects of botanicals on adults are vearcely reported. In
the present study, treatment of penultimat®) gastar nymphs o8. gregariawith the highest concentration level
(80.0%) of ethanol, petroleum ether or n-butandtaet fromP. granatumpeel resulted in 100.0% adult mortality.
Treatment of last (8 instar nymphs with the highest concentration ll@feethanol or n-butanol extract resulted in
100.0% adult mortality but petroleum ether extreatised 50.0% adult mortality. Adult mortality wasngrally
observed in a dose-dependent course, with few &rcsp These adulticidal activity d?. granatumpeel onS.
gregaria agree, to a great extent, with those reportedaleghtivities of different plant extracts on adutfssome
pests, such a§. castaneunj69], Muscina stabulan$70] andM. domesticd71]. Also, the current results are in
consistent with the adulticidal activities of extism derived fronRhizophora mucronatan the present locust [72]
andAmmi visnagaxtracts, or its component khellin on some otlestp([73, 74].

The adult mortality, i.e., reduced survival potahtofS. gregariaby P. granatumextracts, in the present study, may
be explicated by a latent prohibitory effect ondieg leading to continuous starvation and subsetjudrath [61].

It may be, also, attributed to the action of certattive ingredients in the. granatumextracts on the homeostasis
leading to increasing loss of body water and subxsety the death [71]. In addition, alkaloids aaepong many
components, had been identified in fhegranatumpeel [22, 23]. Certain compounds of these alkalaiffect the
maintenance of the adult life through disrupting #mzymatic pattern or hormonal hierarchy [75].

2. Deranged adult morphogenesis 0b. gregaria by P. granatum extracts

As obviously shown in the present studd, granatumextracts exhibited some impairing effects on thelta
morphogenesis 08. gregariasince various deformed adults were recorded afeatment of penultimate instar
nymphs. After treatment of last instar nymphs vathanol extract, no affected adult morphology waseoved. In
contrast, treatments of their congeners with tighdni four concentration levels of petroleum ethendutanol
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extract resulted in decreasing % of deformitiesh@sconcentration level was decreased. The curesuodts are in
agreement with those reported results for extrioi®m various plants against the same locust. Asef@mples,
adult morphogenic defects were observed afternreat of last instar nymphs with a neem oil [76}eatreatment
of penultimate instar nymphs with ethanol extraonf Cyprus rotendug77], Neemazal (a neem preparation) or
Nigella sativaextracts [78], as well as some extracts fldagonia bruguieri[79]. Moreover, various malformed
moths of Spodoptera littoraliswere caused by Neemazal [61], acetone and ettetmcts fromAristolochia
pubescensmpaired the adult morphogenesis Aficarsia gemmatalig/80], many adult deformities in both
Spodoptera frugiperdaand Tenebrio molitor were observed after treatment with methanol ektfaom
Myrtillocactus geometrizanf81], and azadirachtin (a neem seed kernel ejtieatised several adult defects in
Rhynchophorus ferrugine(i82].

However, the production of adult deformities $f gregaria in the present study, can be explained by the
intervention of theP. granatumextracts in the hormonally controlled program afrphogenesis. This may be due
to the modification of ecdysteroid titer, which dsato changes in lysosomal enzyme activity causingrt
morphological abnormalities [83]. This proposal nimey conceivable in the identification of steroidsjong other
components, if. granatunpeel [23, 24].

3. Disturbed ovarian maturation in S. gregaria by P. granatum extracts

In Orthoptera, the sexual maturity usually neetima interval elapsed between the day of adult gemare until the
day of laying the first egg. During such periode thvaries (or testes) developed and the adult heillsexually
mature. Generally, the pre-oviposition period mayiriformative for the sexual maturity rate, i.ee #horter period
indicates the faster rate amte versaThus, it may acceptable to use the pre-ovipasitieriod in adult females of
S. gregariaas a good indicator to the ovarian maturation. datehis regard, several contradictory results badn
reported in the literature, since some plant exdragcomoted the ovarian maturation, and hastenedséxual
maturity, but others prohibited the ovarian matoratand retarded the sexual maturity. A promotififgct on the
ovarian maturation o§. gregariawas recorded by certain concentration levels oérigzal [78] as well as by
methanol and petroleum ether extracts fienbruguieri [79]. On the other hand, some extracts frénrotendus
completely prevented the sexual maturity and owarizaturation of the same locust [77] while no dffaas
exhibited by Margosan-o (a neem preparation) arhkopil on this vital process M. domestic484].

In the present study, a prevalent disturbing effead been exhibited on the sexual maturitySofgregariaadult
females since slightly or remarkably prolonged @marmaturation period was determined after treatnwdn
penultimate or last instar nymphs with tRe granatumextracts. A similar delayed maturation period,stome
extent, was reported for the same locust by someertration levels of Neemazal Nf sativaextracts [78]. In
addition, delayed sexual maturity was caused.illomesticaby an aqueous extract frafyoscyamus muticyss],

in Euprepocnemis ploranky Margosan-o [86] and iBpilostethus pandruby azadirachtin [87]. An appreciable
interpretation of the prolonged ovarian maturafi@niod inS. gregariaby theP. granatumextracts, in the present
study, is still obscure but some active compoundbése extracts may interfere with the hormonglilegion of this
physiological process.

4. Influenced reproductive life-time of S. gregaria by P. granatum extracts

As reported in the literature, treatments of somgects with extracts from various plants resultedhortened
reproductive life-time (oviposition period) of trelult females. With regard ®. gregaria treatment of 2-4™"
instar nymphs with ethanol extract fravielia volkensiishortened the reproductive life-time [88]. A sianiresult
was reported after nymphal treatments WFthbruguieri [89] or N. sativaextracts [78]. Also, shortened reproductive
life-time of some other insects was caused by s¢vmtanicals, such @d4. domesticaby an aqueous extract from
H. muticus[85] and Margosan-o or Jojoba oil [84], aGthrysomya chloropygéy some extracts from Nigerian
plants [90]. In contrast to those reported restiits current investigation recorded an insignificarolongation in
the reproductive life-time 06. gregariaafter treatment nymphs with. granatumextracts, regardless the extract,
concentration level and the time of treatment. $hertened reproductive life-time may reveal an enlmy effect
on the adult females to lay their eggs quickly, thet prolonged period, as in the present studynataoe interpreted
now!! Therefore, further investigation should berie out to disclose the mode of action of certiemical in
these extracts on this important event.

5. Delayed total adult longevity ofS. gregaria by P. granatum extracts

Several neem products pronouncedly affected tted &mtult longevity of some insect pests, suclsastura[91,

92], M. stabulang[70], M. domesticg71], Clavigralla scutellavis[64]. Chrysomya megacephal&8]. Also, the
adult longevity ofS. littoralis was shortened by larval treatments with extramtsnfMelia azedarach{93, 94].
Considering the present experimental loci&t, gregaria Neemazal treatments of penultimate instar nymphs
resulted in remarkably shortened adult longevity dueversed effect was recorded after treatmeagifinstar
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nymphs [95] Also, adult longevity of this locust was shortéra prolonged by the action N. sativa depending
on the time of treatment and concentration 1g[95]. Similar results had been reported for the sameskoby
extracts front. bruguieri[79].

After the attainment of sexual matu, insects often show degenerative changes in sizsges and organs whi
can be called 'senility’ or 'aging'. In insectg #ifected adult longevity can be considered aorinétive indicato
of the adult aging, i.e. prolongation of longevityay dence a delay of aging andce vers. In the present study,
contradictory results of shortened or prolongedltlongevityi.e. accelerated or retarded agingS. gregariaby
the P. granatumextracts had been recorded, depending on the gxtrawentraon level and time of treatment. F
some detailfreatment of penultimate instar nymphs with petrolesther extract, with an exception of its higt
concentration level, exerted an accelerating athe adult agingvhile a general delaying effect waxhibited by
ethanol and butanol extracts. After treatment of last instampys, contradictory effects on the total longe
were detectedbecause ethanol extract achieved a shorteningteffeile petroleum ether extract an-butanol
extract exhibitediengthening effec. Retardation of adult aging of S. gregaria, in thespnt study, may t
attributed to the antioxidant properties of pomegta pee[17, 26, 28, 96-98]0On the other hand, the shortening
adult longevity, i.e. the accelerated agingS. gregariamay be attributed to certain chemicals in the paaneate
peel extracts of a hormonal activity becathere is a close relation between certain hormane adult longevity.
This suggestion can be appreciain the light of reported results iDrosophila In this fly, representatives of
peptide hormone lipophilic hormones and bioactive amines have nbesbown to modulate longevity |
manipulations that directly decrechormone production [99through inactivating mutations in hormone receg
or their downstream targefts00, 101]Jor by polymorphic kerations in the genes required for hormone bitdsysis
[102]. At least one of th®rosophile insulindinked peptides expressed in the median neurosagreells (which
produce the prothoracicotropic hormone) is likecontribute to the endocrine ulation of longevity[103].

Fig. (1): Different adult malformations of Schistocerca gregaria were produced as a result of the nymphal treatmentwith different
extracts of Punica granatum. (A) Normal adult. (B) Adult with crumbled wings, after treatment of the newly moulted penultimate insar
nymphs with 20% and 10% of ethanol extraci (C) Adult with elongated and curled legs with crumited wings, after treatment of the
newly moulted last irstar nymphs with 80%, 40% and 20% of nbutanol extract.
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Table 1: Adulticidal activity of Punica granatum extracts onSchistocerca gregaria

Solvent C(oo/r;;: "| After treatment of 4" instar nymphs | After treatment of 5" instar nymphs

80.0 100.0 100.0

40.0 42.9 022.2

c_é 20.0 33.3 11.1
8 10.0 12.5 11.1
i 05.0 12.5 10.0
02.5 11.1 00.0

Controls 00.0 00.0

5 80.0 100.0 50.0
< 40.0 25.0 40.0
g 20.0 33.3 25.0
3 10.0 16.7 30.0
° 05.0 16.7 22.2
E 02.5 00.0 11.1
Controls 00.0 10.0

80.0 100.0 100.0

_ 40.0 375 25.0
2 20.0 25.0 28.0
g 10.0 25.0 25.0
2 05.0 12.5 10.0
02.5 11.1 22.2

Controls 00.0 00.0

Conc.: Concentration level.

Table (2): Affected adult morphogenesis ofchistocerca gregaria, as indicated by
deformed adult %, by nymphal treatments with Punica granatum extracts.

Solvent | Conc. (%) | After treatment of 4™ instar nymphs | After treatment of 5" instar nymphs
80.0 - -
40.0 28.6 00.0
S 20.0 16.7 00.0
o 10.0 00.0 00.0
in] 05.0 12.5 00.0
02.5 00.0 00.0
Controls 00.0 00.0
5 80.0 - 25.0
< 40.0 25.0 40.0
e 20.0 20.0 25.0
3 10.0 16.7 20.0
° 05.0 16.7 00.0
E 02.5 12.5 00.0
Controls 00.0 00.0
80.0 - -
_ 40.0 16.7 25.0
2 20.0 14.3 14.3
g 10.0 00.0 12.5
2 05.0 00.0 11.1
02.5 00.0 11.1
Controls 00.0 00.0

: adult females died just after emergen€anc. : See footnote of Table (1),

Conc. : See footnote of Table (1), - : adult feesatlied just after emergence.
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Table (3): Influenced ovarian maturation period (Mean days+SD) ofSchistocerca gregaria by nymphal treatments with Punica granatum

extracts.
Solvent | Conc. (%) | After treatment of 4™ instar nymphs | After treatment of 5" instar nymphs
40.0 233+15¢c 227+15a
s 20.0 21.5+35a 243+15a
= 10.0 20.0+x2.0a 247+15a
£ 05.0 205+21a 23.7+15a
w 02.5 18.7+x15a 22.3+28a
Controls 16.6 £ 3.5 22.0+1.8
5 80.0 - 240+14a
£ 40.0 20.7+21c 27.3+x15a
; 20.0 19.3+25b 26.3+21a
3 10.0 18.0+x26a 25.0+x14a
° 05.0 16.3+26a 22.3+25a
E 02.5 16.0+3.1a 247+21a
Controls 15.3+1.3 21.7+25
40.0 23.7+x15a 21.3+31a
5 20.0 22.3+32a 21.0+30a
5 10.0 228+21a 22.3+25a
a3 05.0 227+12a 21.7+15a
< 02.5 189+3.0a 205+26a
Controls 18.7+1.5 17.7+3.1

Conc. :See footnote of Table (1), -: See footabable (2), Mean +SD followed by letter (a§:riot significantly different (P>0.05), (b):
Significantly different (P<0.05), (c): Highly sidi@antly different (P<0.01), (d): Very highly sidiziantly different (P<0.001).

Table (4): Disturbed reproductive life-time (Mean cays+SD) ofSchistocerca gregaria by nymphal treatments with Punica granatum

extracts
Solvent | Conc. (%) | After treatment of 4™ instar nymphs | After treatment of 5" instar nymphs
40.0 15.7+x25a 15.0+22a
s 20.0 19.0+20a 176+15a
= 10.0 203+x15a 14.0+13a
£ 05.0 205+35a 17.0+x20a
w 02.5 17.0+2.1a 143+0.8a
Controls 14.7+2.1 13.0+0.8
5 80.0 - 18.0+1.4b
£ 40.0 18.0+x26a 19.0+2.0b
; 20.0 153+25a 18.3+25a
3 10.0 153+25a 18.0+14a
° 05.0 17.0+4.0a 18.0+1.0a
E 02.5 16.3+2.1a 17.7+3.2a
Controls 145+1.9 16.0+2.6
40.0 16.0+3.0a 157+1.7a
5 20.0 16.0+36a 150+12a
5 10.0 185+19a 16.0+26a
a 05.0 19.7+x25a 17.7+x12a
S 02.5 16.0+3.0a 16.3+25a
Controls 15.0+2.0 13.7+1.2

Conc.: See footnote of Table (1), -: See foetobiTable (2). a, b: See footnote of Table (3).
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Table (5): Disturbed total adult longevity (Mean dg/s+SD) ofSchistocerca gregaria by nymphal treatments with Punica granatum
extracts

s After treatment of 4" instar After treatment of 5" instar
olvent Conc. (%)
nymphs nymphs

40.0 51.3+85a 53.3+32a

S5 20.0 56.7+x21a 54.3+35a

g 10.0 55.0+44a 53.7+6.8a

= 05.0 52.0+28a 54.7+15a

w 02.5 50.3+7.1a 53.3+6.6a
Controls 46 £2.1 55.8 +2.6

5 80.0 - 61.5+0.7b

£ 40.0 50.3+12a 61.7+40b

g 20.0 46.3+42a 53.7+75a

3 10.0 453+15a 57.0+14a

° 05.0 43.7+5.0a 53.3+x21a

E 02.5 44.3+50a 54.3+42a
Controls 50.8+2.9 49.0 £ 3.6

40.0 50.3+12cC 50.3+9.1a

5 20.0 53.7+15d 51.0+75a

§ 10.0 540+56¢C 52.3+8.0a

a3 05.0 54.3+x12c 53.7+32a

= 02.5 45.0+35b 51.3+15a
Controls 440+1.7 44.0 3.5

Conc.: See footnote of Table (1). -: See foetobiTable (2). a, b, ¢, d: See footnote of TéR)e
CONCLUSION

The current results unambiguously revealed segéigiit or considerable effects of tRe granatunpeel extracts on
various parameters of the adult performancé&.ofiregaria such as survival, morphogenesis, ovarian maturati
reproductive life-time and total longevity. Althdughese results suggest the feasibleRisgranatumextracts, as a
complementary measure in the integrated contrtiiefdestructive locust, further investigation skidae conducted
to ascertain the active ingredient (s) containedh&se extracts and their exact mode of actiorthénview of
literature available to us, the present study carctnsidered as the first report of assessmeiR. gfranatum
extracts on adult performance ®fgregaria
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