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ABSTRACT

Several technologies exist for improvement of cocowluding the use of natural chemicals such aantd
possessing phytoecdysteroids. In the present ige¢isn the methanol extract of the plant Pteridiamuilinum
(Dennstaedtiaceae), was used in 3 concentratioasXi25, 2.5 and 5%) dissolved in distilled wated sprayed on
leaves fed on first two days df, 3", and %" instar larvae of Bombyxmori in 3 replications df0linsects in each
replicate and a control with distilled water treatmt. Results showed that, the highest silk glandhwéelonged to
control (0.4540.159), the highest cocoon weight. 285%+67.98¢), cocoon shell weight (19.5+2.59g), emof best
cocoon (53) was that of 2.5% concentration. Howgele25% concentration showed significant differengéth
control and other concentrations in terms of metdb® like: cholesterol (112.16447.46mg/dl), urea
(349.37#44.78mg/dl), glucose (565.65+77.26mg/dI}LPL7153£1014.38U/min). ALP (0.006+0.0004pmole/myin/
was recorded the highest for 5% concentration camgbavith control and other concentrations. HowevegT and
ACP did not show differences among treated androbirisects. Various results were obtained on riiatnial
efficiency, and cocoon spinning.The possible sitarite of these results is discussed.
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INTRODUCTION

Sericulture is an agro-based cottage industry, @oimdp the features of rural agriculture and indysirased
activities. Utilization of bio-active chemicals duy silkworm rearing is one of the means of incireggproduction

of superior quality of silk. However, the applicatiof phytoecdysteroids, influencing the growth aledelopment

in silkworm, to improve productivity is a new comptén sericulture [7].Ecdysone and juvenile horm@iid) are the
two major circulating hormones in insects which teoh majority of growth and developmental activitie
[36].Exogenous application of the analogues or mémdf these hormones could induce derangementédn th
metabolic activities and create disruptions intbemal insect development. More than the titrehese hormones,
the balance between these two due to a well praperinterplay decides the pattern of physiologéamivities in
insects at any given point of time[7].Plant-prodilidgasect molting hormones, termed phytoecdystergRiss),
function as plant defenses against insects by @ctis either feeding deterrents or through developahe
disruption[51]. But the response of silkworlBpmbyx moriL. to minute quantities of these hormones or its
analogues is beneficial. In China, various planirses were identified which contained moderateigb hmounts of

68
Pelagia Research Library



Fereshteh Amirmohammadiet al Euro. J. Exp. Bio., 2013, 3(2):68-77

PEs and used them in sericulture to manage theaitk rearing during the last stage of larval depeient[63,8].
The major objective of using PE in sericultured$asten the larval maturation events in the fiaxadal instar and to
synchronize the cocoon spinning process so thalatvae can be transferred early and together ¢octitoon
spinning device and the larvae would form cocodn®sat simultaneously. This can save a lot of s#tilebor which
is otherwise required to pick up only the ripe werm time and substantial amount of mulberry |d&] For such a
result, PEs are usually administered at the lasts@hof the final instar when a handful of larvae @ape
[39].Pteridium aquilinum commonly known as the western bracken fern, hiagep itself to be a very resilient
plant. It is found globally in a wide variety of ilates and soil types, succeeding even in disturbed
areas[39].Evidence from fossils suggests thaPthaequilinumhas had over 55 million years to evolve and catgv
advanced anti-disease and anti-herbivore mechani8ijsteridium aquilinumcompetes for soil nutrients and
water with other species effectively and often them disturbed areas[11]. As tRe aquilinumestablishes itself, it
impacts much of the plant life around it.Both brackhizomes and leaves were used as fodder for stanamimals.
In Wales, shredded dried leaves mixed with stralwayr are given to horses and mules pulling tramggwvinter.
Leaves were also given to rabbits[3Bteridium aquilinum(Denstaedtiacai) one the PE sources[48]. In medicine,
the rhizome of this plant is used as a mixture wime other plants, this mixture is fomented orbibdy of persons
suffering from leprosy and also in paralytic patserhis hot mixture is effective in treating varsokinds of skin
diseases as well [27]. Silk fibroin (SF) is a matdibrous protein spun frolBombyx morsilkworm. The cocoon of
the silkworm is mainly composed of sericin anddibr Sericin is a glue-like protein that holds ##efs together in
the cocoon case. SF is composed of a repetitiveeseg of amino acids: glycine, alanine and seané;—as all
fibrous proteins—is not soluble in water due tohigh concentration of hydrophobic amino acids@2mpounds
extracted from plants or their derivatives may effimsect physiology in many different ways [20].&nerally
plants produce numerous secondary metabolites fouthith insect molting hormones form a major gronip
chemicals. It has been clearly established thatt mbsommon phytoecdysteroids with 20-hydroxyecahestike
activity affect insect growth and development ogeistion. There are many types of ecdysteroidséantp) the most
common being 20-hydroxyecdysone (20E), the amotimthich varies among plant species. Because of @dmin
occurrence in plants, phytoecdysteroids form anom@mt and cheaper source for commercial applioatio
sericulture. Their molting hormone activity induaifferent responses in silkworms which can be ipalaited for
maximum benefit like early and uniform spinning heior, increase in silk yield, enhancing produdtivand
reducing crop losses. The most advantageous upbytdecdysteroids is induction of uniform spinnibghavior
which will not only make the management of mountiegsier but because of harvesting and marketing at
appropriate time, the cocoon quality will be impedvwith the labor becoming more scare even in dgiag
countries, any labor saving method improves praditctand with the added advantage of the improvetria
quality of cocoons. This method will be a boon &arers. Hence it can be concluded that the apjolicatf
phytoecdysteroids in sericulture under Iran cond#ihas a promising future.An important part oflfeg ecology is
the evaluation of feeding indices or efficiencyioes illustrated byWaldbauer[62]. These indices aolestrate the
digestion efficiency or utilization of diet or diégredients and in fact illustrate the conversafnfood to the
biomass of insects. These indices can provide bdummformation about the positive or negative ictpaf
ingredients or total food[9]. The studies on fegdimdices after feeding on secondary metaboliteshedp to deter-
mine whether a chemical compound is an antifeedambxic after feeding[31]. The general feedingioed used
are: approximate digestibility (AD), efficiency @bnversion of ingested food (ECI), efficiency ofngersion of
digested food (ECD), relative growth rate (RGR) aeldtive consumption rate (RCR). In the presenestigation
the effect of methanol extract Bf aquillinumhas been investigated on growth and feeding plogyobf silkworm
B. moriin the hope of finding that this extract doesn'vé@any negative impact on the growth of the laraae can
be useful in improving the commercial parametersocoons of silkkworms and ripening.

MATERIALS AND METHODS

Experimental insects

Disease free egg of bivoltine silkworm hybrid, 1384 were used in this investigation, they wereaeat 26+2°C
temperature, 75+5% humidity, under 12: 12 (ligtarkd photoperiod, the moisture and temperature g on
the age of the larvae. ‘SHIN ICHINOSE (SI)’ mulbervariety leaves, harvested from a frequently atégl
mulberry garden were provided to silkworms threees a day. After the second ecdysis, larvae wefideti into
four groups and reared under the same conditions.

Administration of Plant extract

Plants were collected from growing locations inl&uiUniversity campus that is located in northrahl Briefly 10

g of dried herb powder was mixed with 100 ml methathe extract of this stage was concentrated atafy

evaporator (Rotavapor RE 120 , Buchi Labortechnik )fand then a 10% stock solution was prepareddthamol

and then three concentrations of 1.25, 2.5, andvd%made by distilled water. This investigatioedi8 replicates
of 100 sampling unit in each replicate. In the eipents, 3 concentrations were used on the firsardd 48 hrs of
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third, fourth and fifth instar larvae. The solutiowere sprayed on mulberry leaves before feedidgcantrols were
treated only by distilled water and allowing leate$ose the moisture at room temperature.

Data collection

The duration of the 5th instar was calculated m tileated larvae and control. When the larvaeestaipening, the
rearing beds were examined every 12 hours, thewigrens were collected, counted and transferred danting
frames for cocoon building. Progressive spun cosowre calculated and plotted in column graph. rAfte
cocooning, the cocoon weight, cocoon shell weiglas wneasured by sensitive measurer (Sartorius a@slyt
balance, 0.0001g).

Evaluation of the effect of methanol extract on feding indices

The following nutritional indices defined by Waldba[62] were calculated; approximate digestibiiD; 100
x[food consumption — feces]/food consumption),cffincy of conversion of digested food into body tera{ECD,;
100xweight gain / [food consumption — feces]) affitiency of conversion of ingested food into badptter (ECI;
100xweight gain / food consumption). Relative gilowate (RGR) and relative consumption rate (RCRjewe
defined as weight gain divided by the initial weigi the larvae and food consumption divided byittital weight
of the larvae [22].Food loses weight due to evatmmeor respiration of plant material [60,62]. Thguation given
by waldbauer[62]was used to compensate for weighali computations. This Waldbauer equation takee i
account that weight loss of food that will be camgd during the experiment, is lower than weighsloguneaten
food. The latter was determined by incubating medifeaves in petri dishes or eppendorf vials witha larvae;
weight of fresh food was divided by the weight akeday-old food, resulting in a correction fact®r feasuring of
fresh weight of the larvae was preferred to dryghts, because saving the larvae for cocooning. nthetional
indices were measured only for 2.5% concentratieatinent and the Control.

Measurement of fibroin

The amount of fibroin was measured by the methodNofueira et al. [35] 2 gram of sodium carbonates wa
dissolved in 1000cc of water and then to 40 cdif $olution 1 g of shell cocoons was added andbweé#ded for 45
min, washed with distilled water and oven dried@atC for 48 h and then weighed. Hence the amountifibna@s
calculated.

Sample preparation for enzymatic assay

Samples from each treatment were diluted with phatpbuffer (1:1 w/v) and centrifuged for 5 minli®000 rpm.
The supernatant was transferred to new tubes asdsteaed at -30°C until used. Alanine aminotrarasfer(ALT)
and aspartate aminotransferase (AST) activitieg werasured using Thomas’ procedure[58].Method e$sB et al.
[6] was used for measuring Alkaline phosphatadeP)fand Acid phophatase(ACP). The reaction mixtuas 100
pl of universal buffer, 30 pl of related substrédeidic for ACP, Alkalic for ALP) and 20 pl enzym@his mixure
was incubated for 30 min, after that 50 ul NaOH JMxs added. Asorbance was read and was measwed ba
the Biuret’s method as was described by Reinhalj [#ing a protein assay kit (Biochem.Co, Iran) amehsuring
the absorbance at 540 nm. Lactic dehydrogenase )ldghiity (nmol of pyruvate reduced/min/mg profeimas
measured according to the method of Anon [4]. Gdecwvas analyzed as described by Siegert [56]arad tot
cholesterol as was described by Richmond [43] Hydinog cholesterol esters with cholesterol oxidagelesterol
esterase and peroxidase. Uric acid contents iméndium were determined using uricase as descripathlovage
and Brooks [61]at 500 nm. Urea was measured wigase-GDH kit (Biochem. Co, Iran) at 340 nm follogvitihe
manufacturer’s protocol.

Stastical analysis ,
All data were analyzed using SAS software and Tskstudentized range (HSD) test in a complete rainkm
design [44].

RESULTS

Commercial parameters

The data on the number of best cocoon and middtearo characters are presented in Table 1 and Rablée
results showed that the commercial parameters sif ¢tmcoons for the larvae treated with 2.5% extheast been
improved .The cumulative spun cocoons of the ektraated larvae against the control has been tbin Figure

1. The larvae treated with 2.5% extract had mgnrelsronizing than the control in cumulative matimat Anterior,
middle and posterior silk gland weight in controlen@ more in comparison to treatments (Table 3).
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Table 1:Effects of three concentrations oPteridium aquillinum extract on the economic traits of best cocoons silkworm, Bombyx mori (Hybrid: 153x154) when administered at 1 and 2 dagld of 3", 4",

5" instar.

Number of best

concentration

Best cocoon

Best cocoon shell  Number of best male

Best male cocoon

Best male cocoon shell Number of best female

Best female cocoon Best female cocoon

cocoon weight weight cocoon weight weight cocoon weight weight
34+ 39.9+ 9+ 22.46+ 17.5+ 2.07+ 22.46+ 7.5+ 3.99+
1.25% 0.04 0.64 0 0.49 0.33 0.004 0.45 0.96 0.96
b,c b b,c a,b a,b,c b,c a,b,c a a,b
53+ 60.23+ 19.5% 29.77+ 24+ 4.13+ 29.77+ 9.5+ 5.17+
25% 13 1.62 0.6 0.59 0.88 0.45 0.5 0.55 0.55
a a a a a a a a a
43+ 51.62+ 15+ 27.04+ 21+ 3.53% 27.04+ 7+ 4.84x
5% 0.57 1.06 0.00 0.58 0.57 0.02 0.53 0.04 0.04
a,b,c a,b a,b a,b a,b a,b a,b a a
33+ 39.53% 13.75% 12.96+ 11+ 3.34% 14.19+ 8.25% 2.83%
Control 0.88 0.48 0.65 0.79 0.08 0.007 0.96 0.01 0.007
c b a,b b b,c.d a,b b,c,d a a,b,c

Within columns, followed by a same letter do nffedsignificantly.

Table 2:Effects of three concentrations oPteridium aquillinum extract on the economic traits of middle cocoonl&givorm, Bombyx mori (Hybrid: 153x154) when administered at administeredat 1 and 2 day
old of 3", 4", 5" instar.

Concentration No. of middle Middle‘cocoon Nu_mber of male Male midd_le Male middle_cocoon Number of female Female middle Female middl_e cocoon
cocoon weight middle cocoon cocoon weight shell weight middle cocoon cocoon weight shell weight

6.5+ 6.91+ 1.5+ 2.525+ 0.51+ 2.5+ 6.3+ 0.56+

1.25% 0.06 0.848 0.0 88 0.349 0.094 0.0 66 1.053 0.097
a,b a,b b,c a,b,c b,c a a a

4.5+ 7.78% 1.5+ 0.5+ 0.5+ 2.5+ 2.745+ 0.46+

25% 0.08 1.064 0.0 88 0.011 0.04 0.0 88 0.03 0.0 76
a,b a,b b,c b,c b,c a a a

9+ 10.22+ 5.5+ 5.46+ 1.1+ 3+ 3.72+ 0.74+

5% 105 1.5 0.06 0.06 0.042 0.0 77 0.06 0.0 34
a a a,b a,b a,b a a a

10+ 10.63+ 4.5+ 5.42+ 0.81+ 1.5+ 1.87+ 0.3175+

Control 0.08 0.68 0 0.08 0.09 0.07 0.0 02 0.05

a a b,c a,b,c a,b,c a a a

Within columns, followed by a same letter do nffedsignificantly.
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Figure 1. Effect of oral administration of Pteridium aquilinum extract on the hastened maturation events and syhmnized cocoon
spinning in silkworm, Bombyx mori . ( Hybrid: 153 x 154).Pteridium aquilinum extract was administered at the two first days olth, 2rd,
3% instar larvae.
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Within columns, followed by a same letter do nffedsignificantly.

Table3: Effects of three concentrations oPteridium aquillinum extract on silk gland weight ofB. mori when administered at 1 and 2 day
old of 3", 4", 5" instar.

treatment Anterior silk gland weight  Middle silk gland weight  Posterior silk gland weight

0.09+ 0,58+ 0.25+
1.25% 0.0024b 0.03b 0.003b
0.04+ 0.46+ 0.2+
2.5% 0.01b 0.003b 0.002b
s 0.1+ 0.60+ 0.28+
0.02b 0.003b 0.001b
Control 022+ 0.7+ 0.38+
0.00a 0.005a 0.003a

Within columns, followed by a same letter do nffedsignificantly .

Physiological parameters

Some physiological aspects after treating withetkizact have been shown in Table 4. Results shomeedmount of
cholesterol, urea, Glucose and LDH was the higfmstl.25% extract and there was no significanted#hces
between control and other treatments while the atofuuric acid was the highest for control, ALPsathe highest
in 5% extract.

Nutritional indices
Parameters in nutritional indices like AD and RQRlites were significantly higher in control commhr®
treatments. ECI, ECD and RGR were significantlynleigin treatments compared with the control (T&Qle

Table5: Efficiency of conversion of ingested food5Cl), efficiency of conversion of digested food (EDB) and approximate digestibility
(AD) of B. mori when administered at 1and 2 day olaf 3", 4", 4" instar. (T=treated , C=contro

- — RCR RGR o o o
Nutritional indices (mg/mg/day)  (mg/mg/day) ECI (%) ECD (%) AD (%)
Control 2490+3.5a 2807.84+4.1b  118.81+4.2b  211.18+1 56.27+0.239
Treatment 2480.43+2.7b  2928.16+3.4a  125.33+3.2a .4830.24a  54.15+0.3b

Within columns, followed by a same letter do nffedsignificantlywithin columns, followed by a safatter do not differ significantly
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Table4: Effects of three concentrations oPteridium aquillinum extract on some biochemical compounds &. mori when administered at 1 and 2 day old of*3 4", 4" instar.

Concentration  Cholesterol(mg/dl) Urea(mg/dl) Protein(mg/dl)  Uric acid(mg/dl)  Glucose(mg/dl) LDH(IU/L)  ALT(U/L)  AST(IU/L) ALP(U/L)  ACP(IU/L)
312.16 349.39 0.007 7.57 565.65 17153.33 1028296 1055788 0.001 0.003
1.25% +47.47 +44.75 +0.001 +0.52 +77.26 +1014.38 +409244.6 +87042.95 +0.0006 +0.0007
a a a b a a a a b a
156.41 0.19 0.003 2.97 39.33 2813.33 138906.8 152411.6 0.002233 0.005867
2.5% +37.13 +0.08 +0.0003 +0.69 +21.86 +1408.98 +69634.02 +151688.7 +0.000393 +0.0004
b b a b b b a a b a
140.17 0.64 0.003 12.18 126.42 4960 3342444 98392.29 0.0069 0.58
5% +8.23 +0.27 +0.0005 +1.55 +103.09 +70.23 +51409 +76277.49 £0.000436 +0.58
b b a b b b a a a a
49.65 0.3 0.003 336.57 10.25 3393.33 814630.1 718167.2 0.002 0.005
Control +27.11 +0.11 +0.001 +60.92 +2.53 +1720.09 +182454.7 +64765.08 +0.0002 +0.002
b b a a b b a a b a

Within columns, followed by a same letter do nffedsignificantly .
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DISCUSSION

The cumulative spun cocoons mieridium aquillinumextract treated larvae showed more synchronizim@f5 %
extract and other concentration compared with tatrol. This sort of a reduction in mounting duoatiin the
extract administered silkworms reduces labor ingotent in picking of the ripe worms and saves muibkraves.
A similar result was reported by using PE extradteth Sesuvium portulacastruon silkworm hybrids [33]and that
from Caryophylaceae family of plants on pure silkmobreeds[59]. This difference in the larval andumting
duration is because of physiological role playedthy exogenous ecdysteroid on the insect developeystem.
The feeding larvae always contain a baseline lefadcdysone but reaches to pupation in reducind before
pupation[47]. By giving an extra dose of plant whsedysteroid content in silkworm is advanced ametraby
change the larval behavior as such.The exogenousirgnof PE also affects the larval weight, cocoad ahell
weight as evident from Table 1 and 2. But the clarig these traits in response to PE treatmeniependent on
the time of the treatment. Chow and Lu [8] repomdten plant based ecdysteroid was administeredkiwasm at
early stages of 5th instar. The response of silkwwaried substantially depending on the time oétireent. The
change in the reduction in the larval duration wasersely proportional to the cocoon characterseen in the
present study. These manifestations give an imjoresisat PE administered early in 5th instar indujceenoid like
response in silkworm. Juvenoid treatment prolongs farval period and increases the cocoon/silk kteig
silkworm, B.mori. It was reported that silkworms are sensitive xogenous ecdysteroid when administered at
different hours [47]. But such sensitivity and tieéated manifestations largely depend on the tifnapplications.
Dai et al. [12] indicated that ecdysone plays aificant role in nucleic acid metabolism and thé&ated protein
synthesis in silkworm. Although it induces growtidasilk production, depending on the age of adriaii®n the
intensity of manifestation will be different. Acabing to Chow and Lu[8] PE administered up to 48f Isth instar
had induced an enhancement in the silk synthesik the cocoon weight increased considerably. But the
administration after 72 hours of 5th instar redutieel feeding period notably with an obvious reduwttin the
cocoon and cocoon shell weight. But the treatmetiteaonset of spinning brought about acceleratifomaturation
events and synchronization of spinning withoutgniicant decrease in the quality of cocoons. Tésult of the
present study agrees with these observations. ‘B 2reatment is done obviously to save a silkworap from an
imminent loss either due to an unforeseen shortdgaulberry leaves or disease outbreak, in the pastse of
silkworm rearing. The treatment brings about a ctidn of about 24 hours in the fifth instar periatthough it
certainly reduces the economic traits as well. tRetreduction in the cocoon crop is offset in histext because
the crop would have been lost fully had the treatnbeen not made. In such event, the reductioharcbcoon traits
is understandable since the final instar larvaaataget enough time to consume the leaves to ttenpal or as per
its general requirement and thus the conversidhdailk protein is quantitatively affected thougbt qualitatively.
Here the thrust was more on the hastening of mi@uararocess rather than attaining any improveniretbe silk
related economic traits. Hastened maturation andhspnized cocoon spinning save good amount of encfdeaf
and labor apart from enabling the farmer to market produce in a single lot. Earlier, Shivakumarakt
[54,55]reported such an effect on silkworm wherraots of plants such as a physiological explandtothe varied
effects of PE on silkworm could be in the followitige: As proposed by Fukuda [23], the increassilk gland
function during feeding period of the last larvastar is due to stimulation by ecdysteroid. Fos,tlihe origin of
ecdysteroid need not necessarily be endogenowsadtalso understood that the response of the &lkdg to
exogenous ecdysteroid depends on the developnstatgd of the larvae[47]. Ecdysteroid representsraukator of
silk gland. Feeding larvae always contain low lesfeécdysteroid that may be indispensable for dgrekent [46]..
The dependence of silk production on ecdysterogsibty reflects a general tissue requirement fehsailow level
of ecdysteroid concentration. A rise of ecdystetdig towards the end of fifth instar apparendyminates feeding
and stimulates cocoon spinning in preparation ® rietamorphosis. For proper course of these develoial
events, it is significant that the ecdysteroid lageslightly elevated for 1-2 days before risimgthe molt inducing
height. The elevated titre of ecdysteroid appayestlifts silk glands to their regression phase wittery reach
maximum protein synthesis. The treatment, 5 % gquastthis way and advances the molt inducing pedaly §5].
Keshan and Ray[29] reported the increase in cosbeit weight after the low dose of estradiop Ivas not due to
the extension of feeding period as juvenile hormwaatment that induced a prolongation of the ingtat caused
increase in silk production[29].Therefore the ira=®e of cocoon shell weight after estradiol treatnseemed to be
the consequence of increased cellular activityhefdilk gland [30].that may be this event is ocedror the results
are brought in table 1 and 2.Different factors raffgct enzymatic and non-enzymatic processes gctsssuch as:
climate, diet, chemicals, etc. The amount of ChiobbsUrea, Glucose and LDH didn’t significantlyfféir in 2.5 and
5 % concentration of the extract with control butl.25 % increased significantly. Etebari and Mddtiost [17]
reported that if the feeding activity is normalugbse and cholesterol amounts in the hemolymphillof@ms
increase. When the feeding of larvae, howeventeriupted the amount of these metabolites areragveecreased
[18].And this researched to this result that shawd.25% feeding was beter than control and otheatinents,
However good feeding is a positive point becauseaffect growth of insect and reproduction andpsrwill de
achieved from it. Nath [34]reported that lethal @uthlethal doses of ethion and fenitrothion inoedathe amount of

74
Pelagia Research Library



Fereshteh Amirmohammadiet al Euro. J. Exp. Bio., 2013, 3(2):68-77

glucose and trehalose in silkworm. This could be tuimbalance in the homeostasis of the silkwddmr: results
similarly point to the possibility that increasetire amount of glucose could also be due to iner@asarbohydrate
metabolism caused by extract stress[b8Fa and uric acid are excreted end product ofcissend their amount is
correlated with the amount of protein in the insebbdy. Dungern and Briegel [14] reported that dlaévity level

of xanthin dehydrogenase increased due to Presdrtgher protein in the hemolymph and our ressitewed the
amount of protein was the most in 1.25 % that canth® reason of increased urea. The amount of agiit
decreased in the hemolymph of treated larvae. Tégsilt indicates that the decrease in uric acidlinof
concentration in comparison with control hemolyniplprobably due to altered metabolic pathway afteatment
that prevented the natural excretion of uric aoiifthe insect body [19].ALP is hydrolytic enzyntaat hydrolyze
phosphomonoesters at alkaline pH [32]. Toxic chaisjcon the other hand, decrease the nutritiorieffcy and
ALP activity [64,15]. Senthil Nathan et al. [50]ha@wved that treatment of rice plants witelia azedarachuss
(Meliaceae) extracts decreased the activity lefeAbP in Cnaphalcrocis medinaligGuenee). These authors
reported that feedin@podoptera lituraFabricius (Lepidoptera: Noctuidae) &icinus communis. treated with
azadirachtin decreases the amount of this enzyntleeimidgut [49].Our results show that the activdyel of this
enzyme increases at 5 % concentration. Increasing Activity level may indicate perhaps that the yane is
involved in detoxification processes. Acid phosplsat (ACP) is a lysosomal enzyme concerning witlestign of
foreign substances and bacteria inside the celsf26s involved in the defense mechanisms of bettebrates and
invertebrates [10]In addition, the deterioratiorthie activity of alkaline phosphatese can occualirtypes of liver
diseases [21]Our result showed this extract diagcttas a stress. The activity of two amino tramsies, AST and
ALT, were followed. The amino transferases are irtggd components of amino acid catabolism; whicimislved

in transferring an amino group from one amino doic keto acid[66]. The AST and ALT serve as atstiia link
between the carbohydrates and protein metabolisinaasm known to be altered during various physiaalgand
pathological conditions [20]. Ender et al. [16]reed that diet with high level of methyl parathion
significantlyincreased the activities of ALT and A$ greater wax mothGalleria mellonellaL. (Lepidoptera:
Pyralidae) larvae. Whereas the activity level ofirantransferases decreased by low level of diazinothe diet
[21]. However our result showed there is no sigalffit difference between treatments and controliandn be a
reason for thaPteridium extract didn’t act as an toxic extract [53].Evaiom of feeding indices under methanol
extract of P. aquillinum show that approximate digestibility in larval feeglion treated leaves is decreased
compared to the controls. Probably the insect tiiesompensate for the low consumption. Senthilhsaf50]
reported opposite results withlelia azedarachon Cnaphalocrocis medinalisn longer larval duration, low
consumption and maintaining food for a longer doratn the gut, and as a result, leading to higiqgeroximate
digestibility. Stoyenoff [57] reported that whenpgy moth larvae feed less, the food will pass stalvtough the
gut hence, it enhances the digestibility that silsir with our result for treating with the extragelative growth
rate (RGR) which follows weight gain in controlVae is significantly lower than treated larvae. Tomwer RGR
could be due to irreparable damages made to midgutn cellular surfaces [28]. Gusmao et al. [24joréed the
discrepancy in peritrophic membrane and damagegubtells inAedes aegyptireated with methanol extract of
Derris uruca Low RGR with increasing concentration shows loualify of food and probably it acts as an
inhibitor. Lack of specific components particulamjtrogen or water leads to a lower growth rate &mder
metabolic efficiency[15] and our results showedéased RGR compared to control, hence it can lusiive point
for using of this extract.As per results obtaingd;an be said thaB. mori feeding on treated food faces upper
feeding indices except AD index. Senthil Nathan][%hekari et al. [53] and Zapata et al. [65], ralborted low
feeding indices after treatment of their respeciiveects by plant extract or essential oils and lanfani [3]
reported upper feeding indices in larvaeBoimoriwere treated supplementation of Amway proteinatéald Reem
[25] reported that the extract of three plants rigr@shar Calotropis procery, Harmal Rhazya strictpand Hargal
(Solenostemmargel) severely reduces RGR, RCR and ECI in trelaiede ofSpodoptera littoralisThese authors
believe that the mechanisms of an antifeedant agemgtbe due to disruption in the cellular surfaskEthe midgut.
Hence, reduction of digestion as a result of cavabands with food proteins or digestive enzymassuitable food
ingredients and the food regiments lacking essentienponents for growth lead to a higher digestipibnd
consumption index but reduced RGR and ECI [9]. LoR&R, ECI and ECD probably lead to delay in larval
growth and formation of smaller pupa which haveraat relation to fecundity and longevity of theuttdnsect and
make them susceptible to diseases and natural eseprutz and Dettner [41] reported for all concatiins, RCR
was higher than in control than in Bt group<hilo partellus larvae Lower RCR values with respect to the control
were observed in different studies dealing with effect of microbial Bt formulations on lepidoptarkarvae [5,13,
22,40,41]also reported in 10-day-old of the Bt gratfi Chilo partellushad a higher ECD and a lower AD than in
the control that was similar to our results.

CONCLUSION

It is concluded that this plant extract could beoaninated plant for further investigation leadinghe development
of exact phytoecdysteroid for rearing this econoiméect thus helping farmers with their economics.
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