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Lethality and excretion patterns of low levels of pesticides in the desert locust, Schistocerca
gregaria
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Abstract: Since locusts are of interest for human consumption, it is important to understand how
much pesticide remains within the desert locust, Schistocera gregaria, body versus how much is
excreted and where in the body the remaining pesticides are stored. Fipronil is an insecticide from
the phenylpyrazole chemical family whose mode of action is blocking GABA-gated chloride
channels causing hyper excitation of nerve and muscle cells. It is used against the desert locust
and is effective in low dosages when used in a large scale field setting (1-2g/hectare) and
according to the United Nations Food and Agriculture Organization, the LD50 dosage for oral
toxicity of fipronil in the desert locust is 0.092mg/g bodyweight. Flubendiamede is an insecticide
from the ryanoid chemical family whose mode of action is blocking the ryanoid receptors which
mediate calcium release in insect cells causing malfunction of neurons and mucles. Flubendiamede
is a relatively novel pesticide and so there is currently no literature on the LD50 for the desert
locust or any other locust for flubendiamede. Pesticides were administered individually in sugar
water (10%) by pipette directly into the mouth while control groups were given sugar water alone;
all were fed ad libitum on wheat sprouts. In tests for toxicity on 122 individual locusts, | found the
LD50 for Fipronil to be 1% of the previously measured dose for individually treated specimens.
Additionally, fipronil was not excreted by the locust, and remained in the gut, as measured by GC-
MS technology. In tests on 70 individuals, the LD50 | detected for flubendiamide was quite high
relative to the LD50 found for other insects: 0.15mg/g bodyweight. Half of the dose was excreted
by the locusts, as detected by the same technology which may have caused the reduction in
mortality. Both pesticides were additionally measured using FTIR spectrophotometry. The
difference in locust mortality under the two treatments may indicate that flubendiamide is a better
choice to use on crops grown for raising locusts if raising for entomophagy as other insects can be

controlled effectively without as much damage to the target species.
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NIXNN O INN TNRY OINN NWNNNI OXT WX , Microcosmus exasperates : (Chordata, Ascidiacea)
MVYAN NN XI9N NN TNINY DINX NYIINND OXT) WN , Polycarpa mytiligera -y ;SR> N1 HY
NN )D D LAY N, NRNNA P mytiligera -2y M. exasperates -1 ©)2a%N 13 -1 193 Hv »ondn
DMINNNND PN PAY OMMINTH DINRAND DNYLN S OMNIATNN ODINION P2 DIMYNYN DHTIN
DOOVIND DOWT DXANIN DDTIND ININ IWX DMIAONNN PYN NN 19N DN 12PN DX D) ,DMNANN
) DN MY PN ORNNNA .(biomarkers) DPNYP DMINDD WHYD DMWY TO99) ,00NII0 NPY MINN
M22202 ONYLINA NPY MIANN DY DT NN OWIOY 9D MINY NVWY DNDVNINI M1ADN D91 PN

02N *YaN72 N>
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9N YV 219991 YAV NNYN NITINDD NPDITIIN HY 91V MY
HPPOYINDG PRODY PPNOR-N09 1) TP 1IN, FIP0 NPNLIN A MmN

,N9N NVYDININ,YIVN OYTNID NVPON ,MNITIAND 1IN PNV IVPIIMAN TPNOVIAD NPHHND — 1
3498838 NN

9190401 DYV, DDV MIAYN NVIDIDNRD ,NNTINM TPIIAN ,INPNRY NPONNN — 2

YL NN NIAND ,YAV) NIV NV PN — 3

olgi8é@gmail.com

T2 O OXPNNN 30%-1D NOYNRD DY ,00WN AN MY TOTNN NNIND NIRNNI OPN-1T NPDIVIIN
)20 DTN NYOIY ,NA DMINNN OPN-1T DY DIPN NYIV TIND ,OWUND DRIV .NTNIN MDD DV ONYD
NYOWN Y2 DN DI DOWNH DIPN ,MONNI D) TN 01T YN VP JTAIR ON TIH OMIPIYN DININN
NTNON MOV MY (Salamandra infraimmaculata) TI8NN NITINDON .DMN-1T NPDIVIIN DY NYI1ON
NITINOON DY DY NDITH NRIIND NN ,0°NON DITHIN NI DY DI IN TN 2PY DNV
NN DMNMNN ,0I91 HNION DI ,HDO2 HNIY GUND 19NN NIN DXNY DT YN PN NOYOIND NMINNN
YAV NPYY ,ONION DI DY NNRPINNN NN PYN .NDY MWD NIDNN OINN DY NP MNITN 2N
MY ,01MY NI ,027 DNIPRN DD DN DN YAV MINX DPNX AINR NPTNY NPTNRY MNT MINPY
LDMN-YT NPODIVIIND DIXNND DI M WHYY DMWY OPYN ,NNT DY .0XWN DN NPTN MDY 1)1
DMWY DX9NN NY TONNA .T292 YDOITPINR 7PN NONR NPTRNI MITINOD DY MNN MTIX YN ANy Ty
NV VIOV TIN NN DIIPMI NVIDVA MIND NITNOD MINT NIPND DMPO NIy ,2018-2016
DXNNON DIDT NINY DXVID HYW ORI TR NMT DY NOOIINN (capture-recapture) MINNN MTI5N
Y200 NNND NHAND PINOPVWIA XNNN YTH DPNN PHND DATIND YPDIA ¥YXAV ,AP0N TONN2 .0NY PTIN»N
PON NN OMVPIARN DXNIND DX VTN (OPYN G0 TIXR 1ND) OXM2AN DOVIdN DY MTTH NNPY
D091 NPANN NPTNY NYIIND DONIXIVI 11727 MINNXI MITINOD NYUNKI DY MNDN NPTL 9010
OV NPDIDOIN SNV NTYN DRI . IPN DNV NN HY DIMPT NMYNNINID D) 1I9ON) DNIYNID) DI
MPXM NPDIIVIIND INNYNL NNTY NPNY IMIVY 1IN DNR IYURD NN MNINNA INISNND NITINOON
MIAPY ONPYN YAV DT YN 17727 MINN NIWA MITINDD NWYNKI NININ ) 1D Y20 MNNPYIA INIPNN
T12Y DYIRNND YT SN NPTRNN NN INYH NIVNA NN MITINOD NDOY VPN NI 1IN DIRNDN
YN NPDIIYON MTIN YD IPNNN DN NINY ,01N-1T DY DX9DN DI IMNNN NITINO0N NPDIYIIN

9N OINPYN YIVN DY NIPNYA DIAVIND DX 2V
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NYOINN DINNYY DIYINNI DIYMINTN DN DINY MNYIINNI NYYY
PNOY N

69978 NN NVIDIDNN ,DMNNHOYTND NOVIPON ,PNIINID 1900-N2
Guy.sion@mail.Huji.ac.il

MYNNN XYND NN THNOW MYTIN MDY IR OO0 HH51 MY MYNNN DINNNL 27 PPDY DXV
NYAIND D NN MDA MYVLN .NYINT DINNXD YDV JPN PN DRIV DX TIVND) DINN YD TINT DINDN
NP2 .MMPY MMINY DNPY MNIN INY WY DI AN D7 DY) DM DNV DI NINND
D01 HY DMNPN M MY IXINK OND NNNY DI TIVNI DX ODTIN DWW T T TY PNNN ANNN
Y YN PPN 9 TY 1PDINI 022 YN NMNINN OXNMDXN 99010 NN ITHN TONNV NN DY
MUNNNND ININD JNPI9N IR MIWY DNMY 1P Y375 ,NNPNA (MW PP 25 191D NHPI)
Y OTH DY M0N0 ,MYY (1)TINDMND 1P DY THIW 190NN NTAY NPPIIN NINA .0 952 PO
N2 7PN DNPIN MY TN, DN MDD DXAVNNND DN 1OD) TI0 DYV DN VYN DIIIITRN 1))
ANIN MR PR OINPXOY DN ,NNADN 290 DN MYNINND DI .NMNINI NNINM) 7PV NN DY
NMPNIN) OIXY IN DMV HY MAPNVN 2110 NN )1 11D .2NPN P DNVP DXV MN JN .NAIWV

JPOYND 92TV TN ININD

YTYO2 NN PINN PN .NPMIOND NN P2 DINDN NTITID NPT MINN-D WHRWN ORI NN NN
PINN M) DXTIVNI D3NN OV TIN NI ANP N2 NNT PY NN ,DAN-IN) DMWY DX DIV DOIND
YN NN

YINADI 92 NPNY OINN NN DIV DN YNNI NNYT MY NNNAND HNIYA D) DX NI 1IN DY
DYNPXN 90N MOY YW NPNAM NNIN YO IDONNYD IR DAL WINNIY DNPN 9172 1932
23-5 92 NPNY DINN N9 MIYIN MININKD DRI wNNA .(R*=0.57, P<0.05 ,0%w 11) D322 MYNNNN
ONMY 1N DN ITTOY NMYNIN DNYN YNNI DN 15 NNYY ,NIY TN DN WHY DINDN
I2YTRY OIN LMY DD MY DINPNN DY 10N 19010 1125 MNND DINPNN 90N P2 MMIXONP

.DNVY 11 925 NY1Ip MV MYyl

DINNND DN MNNIN PNIND DRNNA XNYIN DI THIINI OMNONNN NN THXY >TD MNIND YO NnY v
YOI
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(Gazella arabica) ©Y0>VN a8 9109 Y955 NPVMVIN MNYN
7219 501 DM Y, N0 TTIY ,)NNOW )]
DYIT NINH , DN YLD MY

N2V NMNY NXIN IMNAND INNON D12 NXPY 29 ORN O8N DY P NN (Gazella arabica) ©vwn »aN
NYASN YN L1985 NMIVN DNN LMY YD NI90) IMMODIDOINY 1964 NIV NN NIV > DY NYIND PN
N7 NNPPIN 2006 NMIYA .DXI9YN NITIYI NININ MAPIN DY VNN XN YN I KIINHN NPV
-2012 YV 97102 N9 NITHIN .DXANT NHIVN DOVLIWN AN NODITIIN NINY DY PNY M YY NNV NNINYI
YN NMDIVIIND TINI N7 2P NOXY NITIN NP INN .TA92 DOV 12 -D NNXNVLXN NPTV 2013

.DOVWYN

9IN2 MY DMHNYI DXVIVN AN NMDIYIIN NN DY (H’V9) DOINN YAVN MY NYNN MNINND DNIVA
MTIYY NOLNPNN YT ,TINAN MAPIN 90N .NOY TN NN 28D DY TINRD MDY >TD P
DIVOIND ANN NOIWND DIPN DMINI DN DINY

NIV 91 191 DUMVIN NNPOSN NANN DTIPI YD DI NI MNPI 990N NYONN NYNN 2018 MVa
2PN DY ONMAIN JaANN DY YNN DX CTRD DMOWNN OPMON DINMIDIN MPADN MN8N 0NN
NNVONL ,NMDIVIIND DT NN 19D PYNHN NVIPI DIVAND NYN DINN) .DMTIYY DIMY MOLONN

.TNON MDD PR NNV IO DY NN
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2591 1I9Y Y DN $IWNA DIYMNT MPDITINY MIAN Y ¥PIP SYINIY MYaVn
179890, v Y0, F500 1R Ponw wia S v non ko Y1y

6901126 >IN YN ,2IN YN NVIDIDNN ,VTINMVY WIY YION PNNXOTIN N INDD — 1

Smithsonian Conservation Biology Institute, National Zoological Park, Front Royal, VA, USA —2
91904 ©XYWYY ,DOOW1VA NIAYN NVIDIDNND ,OMNINDN DXIDIND — 2

84990 P12 NTY NWITH , 203 1111 12 NVIDININ,PIOVIND APY WY 92701 IPNY DINONN — 3

P IUND ORIV NP OHINNDD DOTIND DTN NN TARD DXIAWN) 2NN NIY DY OHN MW
L, DTN MY ON DXNLVY WAYIN DY YAUN TIND .¥y20 MNNY MD12)X2 DINYN) DNN DIINN YNNI
DNV NP YIP Y OON YNLYA INPIN ,NMININKRN ONIYN DIWIPVA .OYa MNP MPN NOYI Ipya
DMWY 121N YN ,D7) DINY DY MYOON I9Y MTIAY DIDDN ,0%)199) TN PP VW DN DOIIIYN
7V DY MIRNHIN NNXIN NXT NTIAYA 2NN PNAY DY DON YNLY D) DMIVVN DVITHN NI MIANI DD
AINNN DOYANY ONIND DNV MNIDPIAN PHND NV TPNINDT MIONN NNDNI YN¥INNN DWONN
NVLY NI PEP XNV L(DMNAVY NPNYY) DMYIV DY YNLYWA (2014-2018) 7V 22D NYIDYN DN DINNIN
NP2 M2 DN IWVIY .DOIMT PN 23 -HN DOOID 258 NN NVIN THNN .TPNNDN TINITI MINOPN
MNP (DOTINY OV ,02°) 12) N VP NMIND (DO TIN NYOIY 01 17) D1YIVN DIN YNV NYN)
NY DAN ,MINDPND DMYAVN DXNLVY P2 NIINN 25902 DXPN2ND DIDTIAN INNN) (DM TIN DYDY 000 12)
NPNM NAVPN MPIXYNPA IR MDNN NN DN DMI2TN DN NN PIPY O1YIVN DNLYN PI
SY DNIIN DI DYIHRIIIN DN ,DMINNDI DIRY DN ,DMNIPN-D> DIPN .0»YIVN DNLYY
TPOOYW PNOMNPA INYD) DXPIN DY DININN OO MXIPND NPNM MIAPN 7PXINP INNND) NPOIN YYI
VNN MXXIN IND PIPO NPNAM NAPN TPXDINPA INKND) ONINND XN DN .MNOPND NPNAMN
NPNYIY MDYNN DY 5552 YPIP YWINIWIA DMWY DINVPITIN-11D DONN DY MDYNN DY MYIANN
NN .09 OMIATH DXPN) DI DIPN WY DY IWPNA TPy 0192 DINNN DMYIVN DIN SNLY DY
YTING DITNH 22 DONIN MIIN DY DIIYN OIIONNN NIANY MNIPN DHN MWL NVIN TYNN D BMNID
NN DY PMYOYNY MINRI NP NPIOPIT ,NMYI NIYAYN DY WXT TNYI DU DOWNN DX 1D 1N .M

NN PN OYNNN
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