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ABSTRACT

Nano- Imidacloprid (IMI) evaluated against the desklcust, Schistocerca gregaria under National &ash
Centre (NRC) laboratory conditions and semi fielthditions in green house in NRC. Thes$6f S. gregaria
recorded 344, 359, 366, 379 and 340 mg/L for Néwlighed nymphs , nymphs, Last nymphal stage , Adaitd
Adult & respectively, under laboratory conditions. Whilsmder semi field conditions the effect of the Nano-
Imidacloprid recorded, that the Lgof target pest 333, 343, 344 and 346 mg/L for Méwatched nymphs , nymphs,
Last nymphal stage , Adult and Adult? respectively
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INTRODUCTION

Nanotechnology is new trend opens up a wide arfapportunities in various fields like agricultuaed medicine.
These include the Pests management through theulfations of the Nano materials which based on #sipides
and the insecticides, which enhancement of thecaltpral productivity and using bio-conjugated dfet
Nanoparticles (encapsulation) for the slow releas@autrients and water, Nanoparticle-mediatBesert locust,
Schistocerca gregariaere controlled bybioassay by the using Nano toxin destruxin (ftbefungusBeauveria
bassiana)on the leaves containing early stages larvae Sab(®013). The mortality was between 64-85%.
Bioassay of destruxin by against desert loc8sigregarianymphs showed its acceptable effect of destruxioreM
than 300 species of locusts and grasshoppers avenkio exist in the African continent, but fortuelgtonly a few
of them are major pests; most are sedentary, itihgla rather confined area throughout their lijele. The desert
locust in Africa exhibits fully gregarious charatstics and is known for its long-range patternnoigration,
covering as many as several thousand kilometetsnnt single generation. This is the main reasown thie locust
was, not surprisingly, the most feared among afitical pests in antiquity. It may be assumed thatiferation of
the pathogens and parasites was often counterlggldncancient times by natural enemies. It is hearcwhether
this applies also to locusts. Imidacloprid, is ategnic, chloronicotinyl insecticide, which speddfiiy blocks the
microtinergic neuronal pathway. It has recentlgrelemonstrated a highly effective and a systensgedticide
(Byrne and Toscano, 2006). Imidacloprid is thet fammmercially available representative of a newrital class.
The Imidacloprid consider a chloronicotiny or nemminoid insecticides. It can be applied for sesal| or foliar
treatment.

This study aimed to evaluate the toxicity of Nanudacloprid (IMI) against the desert locuSt,gregariain Egypt.

133



Sabbour M. M. et al Der Pharma Chemica, 2016, 8 (4):133-136

MATERIALSAND MEHODS

Insect rearing
Locust was reared under laboratory condition feesal generations on semi-artificial diet as memgib by Sharaby
et al. (2010).

Preparation of the nano- imidaclor prid

The imidaclorprid Nanoparticles synthesized by hilgdrolyzing titanium tetra isopropoxide in a mix¢uof about
1:1 anhydrous ethanol and water. About 9 ml ahiitm tetra isopropoxide is mixed with about 41ifrduiehydrous
ethanol (A). 1:1 ethanol and water mixture is predaThe (B) Solution and A solutions added inpdvase to
solute ion B and stirred in a vigorously for ab@uats, At the room temperature hydrolysis and casdgon are
performed, by using about 1M of sulphuric acid atided for about 2 hrs. Then the solution wdsftr about
12hrs. The gel was transferred into an the auteckparatus and tightly closed hard, then theumexivas
subjected to hydrothermal treatment at about 358Kfihrs. After filtration the obtained of the sbliesidue was
washed well thoroughly with distaed water anddtt@nol mixture, then they dried at 373K in an oaed calcined
at 773K.

Efficacy of theimidaclorprid against the target insect pests

The imidaclorprid were tested at the 6 concentnatic6 g, 59 ,49,39, 29,19. They prepared 6 coratoms
(prepared according Sameh et al.,, 2009). The peges of mortality were calculated according to @b
formula (Abbott, 1925), and the LC50 values wedculated throughout the probit analysis accordinFinney,
1971). All the experiments were carried out urttler laboratory conditions of 26+2°C and 60-70% RH.

Bioassays

The efficacy of the nano- imidaclorprid were testé¢dhree dose rates, 0.25, 0.50 and 1 g/kg whgganhst the 3rd
instar larvae 05. gregaria(Orthoptera Acrididaé. For each case, five glass jars as replicates wszd. Each one
of the replicate was treated individually with ttespective nano-imidaclorprid quantity and therythvas shaken
manually for about one minute to achieve equaliBision of the imidaclorprid. Subsequently, fifteenymphal
individuals of 3rd instar of the tested insects revntroduced into each glass jar and covered witlslin for
sufficient ventilation. Ten replicates glass jaositaining untreated wheat served as control. Migytalas assessed
after about seven days of the first exposure éntteated and untreated jars. Mortality was coeetccording to
Abbott (1925). All tests were conducted at 27 £2ahd 65 + 5% relative humidity (RH). All the exjpeents were
repeated three times.

RESULTSAND DISCUSSION

Table (1) show the effect of the Nano-IMI agaiBstgregariaunder laboratory conditions , which detect that the
LCsy Of S. gregaria344, 359, 366, 379 and 340 mg/l for Newly hatched nymphgmphs, Last nymphal stage ,
Adult @ and Adultd respectively.

Under semi field conditions the effect of the Nammidacloprid fond in table 2, which show that th€s, of S.
gregaria333 343, 344 and 346 mg/l for Newly hatched nymphsmplys, Last nymphal stage , Ad&@ltand Adult
& respectively (Table2).

Table 3, show that under semi field conditions e trumbers of the individuals infestations were igicamtly
decreased . The infestations numbeBofjregariadecrease to 0.1+1.1, 2.0+2.1, 5.7+8.8 and 10.1liRl®iduals
after 20, 50, 90 and 120 days of Nano-IMI first liggiions as compared to 22.2+9.4, 39+3.8, 39+8a@ a

97+8.8 individuals after the corresponding periodthe control (Table3).

Figure 1 show the infestations of the locust stage$. gregariasignificantly increased after the Nano-IMI
treatments under semi field conditions.

The same obtained matched with Sabbour 2@1%) who find that, LG of the locusS. gregaria after treated
with the Nano-destruxin which is recode, 99 X,106 X 1¢ and 114 X 16spores/ml . Under semi field condition,
the LGys of newly hatched nymphs, last nymphal stage ahit atages, 210 X £p227 X 1d and 224 X 19
spores/ml .also Sabbour 26&3, montioned that Bioassay of destruxin by agairssed locustS. gregaria
nymphs.

Sabbour, 201%reported that, under laboratory conditions, thegsCwere significantly decreased when the adult
female of grasshoppétetiracris littoralis treated with nano-destruxin and reached to 153X4@ores/ml. Also,
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Under semi-field conditions, the percentage ofstddons oM. littoralis significantly decreased to 1.0+0.3, 3+0.1,
5+3.0 and 10+2.9 individuals after treated with eva®struxin in 20, 50, 90 and 120 days, respegtiaslcompared
to 15.2+2.9, 39+3.5, 66+9.6 and 98+6.6 individusisthe control. Sabbour 2014ound LGs of the locustS.
gregariaafter treatment with destruxin, 210 X*10221 X 10, 250 X 1d spores/ml, of newly hatched nymphs, last
nymphal stage and adult stage, respectively Theceff Nano-destruxin again§. gregariaunder semi-field
conditions show that after 20 days, the infestationmber were significantly decreased to 2.2+IsZ;anpared to
2.445.3, and 12.2+2.2 individuals after treatechwdestruxin and in the control. Sabbour, 26%3reported that.
Desert locustSchistocerca gregaribioassayed by using the leaves containing eargestiarvae and the data were
recorded after 1, 2, 3 and 4 days after treatniRegults showed that range of mortality was betv@e65% based
on the end point data. The minimum of three dayactueve 60% mortality was proved by probit analysfitime-
mortality responses. They found that, the rangmaiftality was between 88-65% based on the end piaitat. The
minimum of three days to achieve 50% mortality wasved by probit analysis of time-mortality respesisThe
same results obtained by Sabbour and Singer, 284Bbour, 201% °, and Sahabet al., 2015 found the
insecticidal activity the Nano-chitosan (CS-g-PAsRpwed highest effect against the three inseabyliesan. As the
means number of eggs deposited /female were signify decreased. Under laboratory and semi fieladition,
Aphis gossypiwere significantly decreased to 20.919.1 and 2834eggs/female respectively as compared to
97.3+4.9 and 90.3+4.9 eggs/female in the contrespectively. The same trends were also observemhsiga
Callosobruchus maculatuSabbour, 2018 ¢ found that the Nano insecticides of Imidaclomidi fungi strains
cases a higher mortality for insect infestatior®ur results agree with Sabbour and Abdel- Rahedr5 2,
Sabbour and Singer, 204" and Sabbour and Shadia, 2015 who find that theoNaesticide decrease the
infestation percentage of different pests.

Table 1.Effect of Nano-IMI against S. gregaria under laboratory conditions

Stages LG V S 95% confiderimits
141 0.01 11 78-167
Newly hatched nymphs 159 0.01 1.0 100-178
Last nymphal stage 166 001 10  111-189
ﬁgﬂ:t 2 199 1.01 0.2 99-280
190 1.2 0.1 101-261

Table 1. LCs of S. gregariarecorded under laboratory conditions after IMI treatments, S. gregarid41, 159,
166, 199 and 19@g/L for Newly hatched, nymphs, Last nymphal stage, Aguétind Adult? respectively.

The LCsq for the corresponding stages under semi field conditions, 130, 149, 148, and 148g/L (Table 2).

Table 2.Effect of Nano IMI against S. gregariaunder semi-field conditions.

Stages LGo V S 95% confidericeits
Newly hatched nymph 130 0.01 1.3 100-159
Last nymphal stage 149 0.01 0.1 110-189
Adult @ 148 0.01 11 100-179
Adult & 145 1.00 0.1 99-159

Table (3): Effect of Nano IMI against S. gregariaunder semi field conditions

tNo .of infestations of the target pests

treatments| Days after treatmen (Means + S.E.)

20 20.2+1.4

50 37+1.8
control 90 50+8.6

120 99+8.8
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Fig. 1. Percentage of infestations of the target pests S. gregaria under semi field conditionsafter IM| treatments

Percentage of infestations of the target pests S.
gregaria under semifield conditions after nano- IMI
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