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GLOSSARY
 

AID The United States Agency for International Development 

APLC Austpalian Plague Icust Comnission 

AvGas Aviation gas or Fuel 

BHC Insecticide mixtur.e of isomers of hexachloro cyclohexane (also 
called HCH) 

DLCO Desert loci:LSt Control Organization for East Africa 

EC Emulsifiable Coicentrate 

EEC European Economriic Coirrnunity 

FAO FooJ =3 A.Jr] 'ultur Orga:izatiol of tile United Nations 

HCH See Bib-

MALT Manacer..t an, . ..,:.* .7'. ..... .,.:;.it :"" 

M.T. Metric Ton 

PPD Plant Protection Department of the Government of Sudan 

RTO Sudanese Road and Transport Organization 

ULV Ultra Low Volume spray control 
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I. SUMMARY ANM Tt'T2RODUCTION 

The 1986 emergency campaign was only a partial and temporary solution to the
locust and gras-opper problem in Sudan. Experts expect that, based on the
nuiTber of locust tscapes that may have survived in various areas, within andoutside Sudan, the 198'7 breeding season might be even more severe than the
1986 season. Unless control activities are organized quickly and efficiently,
Sudan could face a contiluation, or even an increase in the intensity, of
locust infestations in tht.- next few years. Ch. the other hand, grasshopper
infestation levels are? l ,<:-l to decline .orewhat, ev.-n w, thout large control 
measures being taken. 

This paper propxses a prcoram, of U.S. $7,975,u0U for a 1967 emergency

campaign. Of that avomnt, $4,525,000 are hard currency energency needs,

primarily pesticides; a further $450,000 is for local emergency costs; 
 and the
remaining $3,000,000 is for rehabilitation of pesticide stores which, while
 
urgent, cannot ne cons idt.rd,- an emergency need.
 

Also proposed isa three year project at a cost of U.S. $7,400,000. The
pruojt design budgets for two experts to be based in Sudan for tle life of

project at $765,000 as well 
as seventy person months of short term technical
 
assistance at a cost of $675,000. Comnodities, primarily peF.ticides, will
 
cost $4,128,000; and othec costs, primarily 
the hire of aircraft and vehicles,
is expected to cost $1,847,100. It should be noted that the pesticide storage
facility rehabilitation l.nt.ioned in the previous paragraph is expected to 
occur starting during tile 1987 emergency campaign, but of necessity, the

rehalilitatioo of existing stores and construction of new ones will extend
 
into thie [riod covere:] by tihe follow on project.
 

The goal of this proposed multi-donor assistance is to combat locust and
grasshopper outbreaks in Sudan and locust invasions fro other countries, thus
protecting Sudan's crops and preventing locust emigration1 to neighboring

countries.
 

The purpose of the procsed emergency assistance, and of the three year medium 
term assistance, is to provide emergency requirements to corbat locusts and
grasshoppers and to increase the effectivness of Sudan's Plant Protection 
Department (PPb) (1!. reL.tion to grasshopper/locust control) by upgrading

skills, and by iinproving PPD's management and organization. The project will
perinit several do(oimrs to coordinate their assistance to Sudan for the 1987
 
emergency, and for thv 
next three years. There is an emergency requirement
for supplies and technical assistance needed between May and November 1987.
There is also a neeld to provide medium term assistance to the PPD. The medium 
term assistance will be in the form of continued technical assistance
training, pesticide sL.orage rehabilitation, and supplies. The technical
assistance will concenti ate providing practical the foron on job training 
PPD's staff.
 

The p~oposed assistance is fully in consonance with the United States Agency

for International DeVCOOr,.-': ,icl., Blrcai: draft st!-ategy for locust and
grasshopper control; FO!rfg,strategy furt,,: FAO ' locust and
grasshopper control; and, L:iw Dutch govlernmen.: developnertal aid priorities.It is ex)ect.ed t4411 t"1.:, d oLhe, donors, t i] t n eign eXchange 
cost. of propose, projut. 

1.. - 7 
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Th e Eour p~etfson 'des ijl) toeam wo r ked in Su~dan dur ing ea r lye EFebr ua ry, 19 87. MheP
Projec digfn ofticeL, SLephrn etpl6yed by' the U. ...K1 ss Agenc.yfor.Inte.r... tiu..ial (AID),Delopinen. T.,;vanden Dool*is, a", direbb'f VGL iDoo 
emlployed by uons.atancyfirl), H- Oudeja ns .'isa t.(Dutc jan pIhetopthecDit Lctrae fo Agricultural "Deveomenlt t nl ex.pert, ..c *eetii upe ration, la.stry """of ,kgtfclAUreand ,TLae f the' Netherlands;' an,3oour Phi'lApjyms i:ome'r1, ie j(
f'Dirsu7agneICr tn :'T! 'gan4fL "tsj.Commssion )'is an _Eu'opean-E ...CoTrrrrinityt,o sfol16iitn 7 nogisticproject desiqn wVas Jonl~rprd and 
r e cts the viea of all "F-lt ).4..:..el, F'a.. 

SThe design team made field viii'ts and car efully, considerled earlier reports Y 

..especi.al tse ofenpdnsi,
well asrf PDD The team!carefully analyzed the'Punderl Iying aspects, f thle 'r.rc'b 1 E' e"eSpecial ly the~rp*cb.l6i of' desert' locust
control in SUd.an j.nn way thesi' ror not.> I i i~part5 for thisreason, 'that 'the' recofrviiendd1t i Crs andf'con'c1usians ofthe team~ldiffer' materially.'froi fthose L-arliecr in particular those of Ashill.: In part though, 'the more'
modest andino cos, concioUS approach adopt here -reflects the changedlocustsituat ion.Pt e it st-!emdlikelythat a full. scale plague ofAfrican inigratory 1*6cusLs would occur, rso, the crea t ion5 of a large organization.appeared necessary.. A 1plagUe of that, 1ocust has~noCCUrrd, perhap)s becauseof actions undeirtdkell', The, desigrntierein'i's thieimost co'inpr6hensjve analysis'of Sudan's CdrrenL I0,-.Us and grasshopper.problem nd so its, recommendations ..... ....- ee'aml:p
t, e a lee,,r.and conclusions call 1i cxnsid,]r'ed'to resparsupersede tho6se :i 1iof earlier 'consulitants. 

In hiip~rarcu3L.~c'utEha, been taken-o t.h likely ab'ility of PPDto supervise and c"ijira VOUl SDa'f9't L sucayi)g th t expertsrecoimneind a'move L~oDU;;% sprvi!q'.b' roV'cu_c.2acrt;t~otswcarpns. It 'ShOU Id be nloted tlj. ci J!ai'v~sez-iay.:.i :w-t'iati expensive thanground 'controtLUL ltcIz)- i.1eu.Oz'>~15": Ut.ii.~7'; wHS;:cZf;rU nd, 

T<7"'Ihecontrol mrehod., inc1 ud,:d for' lb'o- t~ onegc ssistance~and for the
three lyEaL- me~ii.0r Lerill pJ0cb' pri pose the use 'of suo',Larially less'
 
'~insect i ides 1and vehic l_. LhaKopoe eale b other~s, and substantially.less~ta reueLtL by ia(: government of Sudai,: but, inCluac(_i substantially

ancras~dttzhnical assi:.1ance and research. This app'roach is both,efnvironirientall arnd3f iscally responsiblemore than' the 1986 emergency campaignapproach, or~ than the approia hs recommended, by earlier consultants.. 

III PROJECT IDSCRIPPI(YI 

A'. Background and Statement .of the Problein 

Locuts rd gjrasshoppers~ have p1l'gued Sudan throughout recorded history, ,but. 
5' ~o Le o~vpeciodically. Th,- ke- f cmj,~in-~"lif~'~rx'u 

' 
(.-r is' rain;~~~~~e hor' ,-he retiu''rn ::t'* '; L u . .ter anl exterdqdt pE'rioll ofz>L' 

dc( -h"-.,or i 
the de~t~cl 111Y- Ofgood. ra 

Thi..s, 'f'Jo l. ' .''i 4..d SuJ p'rtn ti- tL 'o '1C . r~-' ' 1186, " "'S'S.)sr tnlO rtmo locwcthc. ; u';lq- an~d, 0L6 t: i vj.ty irl IwentvyVcJr. 
Howv'-er t" I -. 'rtb- ,nd he c cp ri sCa , 

''' 

r :1ofl oI 
 5
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0'prorit~s. I- s 7tyIo 

on e4I 44,pten4 ,anns~bu 


Unitdgraspe okngtr and coinatgen tfll lowaona Dhegvernpment s(Ist,
th--Meofl prio-itie'.h Cnd tlzquL, he:,Ewanigs 'abouni hEEpoten iotrek1o 

4-.' donors .,' 4The emer'gericy .f for,rt:hich lastedv from August4 to,-Decenter 1986,,was 
t-'447--"succesful-in that,( a) ,eqUipment: anq'sufficient' ajnounts~of, pesticides',were~

intimto-undrak, tmand were~distritbuted efficiently to) field stations 
divtiee to udrakeihe rtiured oto measures,, and'bM continuou's- ---­

~monitoring by FAQ hired consultants rand Steering Committee memrbers ensured
 
* that the PPD continued to receive the necessary support to implement its 


program, thus preventing major crop dJamage. 
­

H~owever,~the 1986 4carnpaign was only a partial and temporary solution to the 
locust and, grasshopper problem. 7Experts anticipate that, based on the~ numrberof locust escapes that mnay have survived'in viar-ious areas, within arid outside-----
Sudan, the 1987 breedin'g season may be'even more sevdre than the 1986 season. 

- Unless control activities: are borganized quickly and efficiently, Sudan could

face a continuation or evenv an increase in the intensity, of locust---

­

infestationslenl ahe ew years. the other'hand, grasshopper-next on 

ifsainlvlarliey to'decline somewhat. 

,. 

4­

/The importance of loc~bst control in Sudan is well-recognized by international 
- experts. -Sudan is a preferred- breeding area for the desert locust, an' insect­
which has a p--ot ential'invasion area extending 'as far west as Mauritania, east 
into India and Pakistan,'north to-southern7 ELurc-p; and south -to Central, 
- frica. Sudan ha-c 60tcn YI-R1dLafl~ recov--!jnic* t-ruin Lnla (ia"stating d najht n 
fainine of 198-1385. -: i- in I.91 an(,e jf,25~:.:. 'with

,,encotiraqing/11blb t-hat ir,Ir" m am' a.,- r;-Y.*'i*!' 'i self-4
 
-- sif ficiemnc~i% ctrroc-maIV
Put:M (1~,ocsur it ~ 66-;'0 .- a griculcur a I 

4 ­ production t{hrough ernan;O tive intILLoduction of ifl1rL IvEC] \'arieii--so0 ', .4

­

4. socghumr an-J h~ ~n Eilnd developmenrt activit- ; can on],1y continue -
-- if tht& IocosL l-hr CI~.011oti ml d, for a,,plague of loctisLs can easilldestroy

the hard wo-k. of roesearchersa.rres~nd. alike. '' 

-B. Goal) antl P~i.iLps& . ---

The goal of this projcect is Lo -c6o~qat. locust .anJ grasshopper outb~reas -

Su~dan arid loctisl- ilnvasion-s fJcc mother:.countrles,: thi. ' p;:o)t-ec~irg Sda3!'S Crops
and preventing:locus! n.'~~tir. egbrn ~n 

tr~~Iprovide 

locusts and jrasshopp,,I-s and Lo increase-the effectivenes,s of the PPIA(in
 

The purpose of the o emergency. elirmiist ob 

-relat ion. tOgraSflJ0ppJh-r/.)LIcSt control) by upgrading skills, and by. improving 7-

PP' rtnagelient and organizatLion. 

Th pojctwil cnit.several dnrtocoordinate terassistance to Sudanfor thc inergency, and fol* the next three years. IThere is anl emergency
r~quirellnent for slll.i and technical assistance 'needed, between' May and 

' 

Il1ovembiler' 1987. Tht-re is also a need to provide medium termassistance to thle---
4 

TPI) The mnedium W~iin tsitiin'e wi'll' be :in the 'fo.m'7 of':cont inu~ed techinical 
4~-~4f44.E-.dbi~tanCE: trainiiy, peslt'dde:storage, rehabilitation, 'and suppl'ies. The4 

Lh' i cal assisLance will concentrate on providing practical Oil the J01)'
tl4.44n~ fo PFPD's s: fr 



teJur'temergency,.n (b ,h enocno Suans1P to ' cpiop wi th' the 
long ter[m~g ontr.oilan aa gement-:'=::f: the e s ts.;i:......... • o........ 


prvsinof donor:' ass ilance in averting r reduHcingrlo p aaeoe h
 

Ierizod: be w e
s o t a d medium term ; the p ow and ,99a0 This er l for
 

; Sda an donr s ine1986;deou es.(eh ca ,, nac l.....n.ma r
 
clThois pperiodels ou tatr ~ativiordaintihy.a'slcstad 

"
~~epi and a in 
(a)~ s ehostosn grounedcntoln rbasdupay 
c ng:i. enha,:nc thoasectivitieson te next few a crsinlleo rder : i : ' [
gdevelope term~t 

pro ) e eserofcntrel fo baoth inestans tacgtos andasses th gfciven 


(c)en'keepg the locutfewtyarsoarercatobh()th
conttneieihnanmenttofdeappl st.tgiefor conro the petstsc;pa iof
thecurrnt'necy and rglreinforpcingafsudasmntsPDt(b)i theh'(c) tI4 a4 oe d4r.ch-h 
ressr a4n i n1 

~ ru, h rypups of1 Sh. paeof provjidewl4 ~~~ti ey efficieandt (and costthods all a ri :.;f"ctivouo ndpcon survoeyand 'cotroli0fa::p ay:::: :;:¢J ;;: 

:.,:(1),aciitess, thatefulec takens onetol oncerns nto accounlt;re an :]:!!':::'
 

to: expandin andienhaing hrservactivtisind thel netfiers in order 
(a)odeetab l standards ndUe-cei orwe ndwee
 

(on nor tel ant ,t p t lli o 

fmockLIS for 




*~~v 

44 ~ 5 ~ '4~ j ,~ 
4 4 

:r44,~ 

3. ThC-eeStabl1iSh1Fie11 of, mechanisms-to declare' an ieregency and Lo,, 4 

~ ~ eineruila uP Or ProcureqCUiC'kly addit'ional 4sL pp-.1 ecaly 'ofvehicles,i 
ps.,cdsaircraft,,g yrOtlfd44spraye'rs.. 4 '4,.4 4 . 

-4 The, esLablshrentl of adequate pesticide storage facilities and 4 Th4 

4 iW.nethods'6oIf s~rsprocedt Ire1b .oth for: pes ti.cide's.: and :oth r- sPli*11 ____ 

~.The deve'lo~pinenti ULV45 '4 of'ipoe~mtos'Egrouind control -for! both: 
4
l'OCuJSts, and -grasshoppers, 

6. The'practicc of sound met hods Of, lOCust'. urvey 'and reporting 

I.. 

practice p~~ :8. The oil r . .UO. I forL- ~ication bo0th
locusts and grtsshppers-as\' -iiv . d*1. aai: ~c.cvpr' f;f& gand ieaLher 
conditions, and *,r,.,:t~n'ac,.n cwtict area dosage 

9. The practice of safe management 'and handling of pesticides and 
-...
regular choliriestease tests for'.all exposed staff.
 

10. The development of a system for the repair and mh.intenhance of'7equipment especially of roun spraers. 

4..11. An assessment of IOCucIt and grasshopper mortality from spraying 
'4 pesticides.44. 

12. The establi. hirent of criteria (threshold levels), which can .be-u.ed, 
4-easily for control of ga'hoppers infestations in ,,,'ops.4 

.13. A deteriiinatior; of the underlying causes of. African migratory

locust upsurges in Su~dn. ~ 4. 4
-4 


.44J,4. AniassesmiEnt. of, the environmental impact of both baiting andspraying control of locusts and grasshoppers. 
4 ~ . 44 

15., A testing of the effectiveness of baiting substitutes for BHC and. 
4,4 -estimates of the feasibility of large scale baiting campaigns4 for ~foir both4 

locust 'and grasshoppr control. 4,4... 

III. FACTORS CONCERJJTr3 PROJECT SELECTION AND DESIGN 4. 

A Beneficiaries4.'4 
4 K 

'~h 
 eficiaries this-projectn44 of will' be the entire Population of Sudan, on a,~virtually eCILal basis. The project will limit crop'.dainaoje and will prevent
locust outbreaks frUomIdevelioping into a plague. If al-locust plague 


44 develop the res4Ulting 
didl


food. crisiS would impeac on Sudanese.< .4.Onir 

44444.4 .,. popu)laLn ind'c'~u.i':. 
4 

j Lt .9w1 th enir S s-;;::'~ l.,.4.4.. 
 . .act on several neinhl.)rin'j &ountries-'wl; 

http:pesticides.44
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, <Econoic Benefits' 
< '''* 

.. The.'ai of desrtlocust control> is~t 
o~ntain any upsurge, and to prevent aplague. This 'As lot oilly,of, benef it toSdn but to counftris throughoute I.~inVasion "'area.' In the balfle, way Sudan, benefit -from control'elsewher6:~,,
<~<especi'alfy 6boitrl6X 'in the;. Arabian peninsula. 'Desert, I''cust control, is an i* ' 

Various2 exet',aeclilt 
that-since ,an adult locust' will consumeapproximately two grainls per, day, 2that.a6 [dium size swarmn cIan consume' 80,oooM.t4T. of food per day. 
 They go on to say that this 'amount of food~is enough to
support a human- population of 100O000Oifor a-period, of 

..­

one year. This is 
."' 

j falaclous reasoning because:,1) what a'n'adult locust 'cons~umes in ,a laboratoryinay InoIt -be what Iit 'consumes in, a4wild -swar'm, arid<2) much of the food consumedby a, swarin Tis 'not food that,huimah' can, consume', or even' g'razing needed tosuppoL-t' stock.~ 
.( 2" 

There are no' reliable figures of :locust or grasshopper dama~ge anywherem.world, based on either in thesampl6:-br' on' cropsurveys, with 'the sole exception ofpart, Of AuIStralia2 dt'r:ing t&1W 1,)raof .984,.7' 
2 

f m asaIUhexist for thedama~ge that occurin in J1.96 in sudan<' are litte.irmorc than gess hti
available CM:.ntsr O *r iefgJres of crop losswareNeetOue~;t~~ui'i I'~n in' 

anon' mindOthcxt a :-ou1ague ~u scv loss' andJ -

Lnt'~oeE-_i'.bt(3~ ~ 
a pe rhapsevn'acort'intntai scale 11js ra rose' - jcl'cLa1~~.~Uivaletto 
 _
 

* mllins.";'l~e3~'1css(_ s WOur'1( s ffered' rriinly h. .shi'ac'far,--ifowhom~ crop failure can rmean Stirvat .ion;, Thus, it can ue seenthat locust andgrasshopper contaolhonr, far mfa c- cost- effective thnspl/n~oo foodx)<2
 
ast i n e asa,.3r in 1984 anq, 85. 2 <2 ~' 

A further j30nt' to' be bor ne mind 
<~ 

in is that even in a< minor outbreak a( deCs rt'2k lo10LISt inva~sion can comipiet-ely des~troy a cro6p",j 
'~~farmer's oenight. tiAn >21indlividual'frmer is unable to cope-, witW such an' invasion',fand for him 1.h1 1.,Jresult can he st arvciton or ruin. It i's little comfort ULo him that the total 

2 

diig overte whkA6 cou~ntry lnay not be great., Other 'pests which take only-,a~'~"~ portion of 'the crop dt - ac'ceptable'. even thlough the total< loss ovrthe 
.2 

country _may be- con .,iderale and occur every' year.~ 

African migratory locusts~ as a rule,,,and tree locusts and gras'shoppers'present .61 less dramatic problem. Grasshoppers especially infest very large
-* areas, but Ihy gregarious 'locust standards at relatively low densities. 

2 

I2
ncidence varies from year, to year but does not remotely approach
variationm between Jocuwt, plaques and 
the2

recessions. This group of pests are a 
'42natio'nal., not aln international problem. No reliable, estimates-,,grasshoper dama'ge Lo cereals of country-widecan be substantiated, over~22'"'2' but small areas­2 damage can be seveLt-. .1owtver, control' of'grasshoppers and 'nonswarmning
~j2~24222
2African migratory 'locusts ig probably'inbt always cost 2effective,. when2only ~ ~~ 1nfestat ions reach -an'ecoom'ic threshold"'should contrle,carried out, but2'<<such thehl tvl have noti yet been developed for Sudan. .'Gras-shopper

4227{2'. control. on, range grmassland is, 'alminost certainly not economically <Just ifiable. 
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.	 EconomicCn drat ts fCoto pin 

Before ases.in:gwhaLis needd- in 	 analyze~ 1	 Sudan it :is necessary to LheInaureo~f~raoyc and-indeed the philosophy of migr
 
cohnrbl Then the tasks which ne'ed%to b-, performed, and fialyte
organization' nd+rLesouirces. Cet]Uired can be dete6rmined*reom 	 not; done,"7-	 aton en re-t-on jIf that'-ji ;60: +:+;++;:


-couedtosand -ar -little-iire hn as eL ions; andv 
:+

'contlusion -taa-

ftnm t a shoppi+ng is t
 

t i 	 that the control of every migratory4 pest poses a.similar problem so' thatall are best ackled by one~ organizational~structuLre. 
SThat is, not so.~ ,A fundamental distinction should be mnade between pests which 

-~either 'can or inust be'tackled by genral' population reduction and, those Where)
:control-ii infested crops is the only "practicable method. 

Locusts supply the classic' case~s where overall 'population reduction is recg ired, but not all locusts 'canbe Cackled in-'that' Way. Further, one 
'species can posie mnore. than' onel tp!o rbe. For example, Major plagues .of 

thefriariiliratory locust do occur'but thislocust can also be a purely
local. pest especially in :3ucjar 'cane. This Locust poses 'a peculiarly diffiCLt
philosoph~ical' prollemn in Sud.tn s~nc.~ in 1989 it seemed 1,ie'ev that 

, 

a plague
would arise from local b di.i !:he. .:eCo"r -p 'P a Mali,.hbeFw in.+as 
and Chiad- , This prt..lem AJ. %.u 1. u L+;++, --

Froverall pop la±on, o N? u i ri a-'yie , 
population' must he c'onc -.iLaL~d i.11'c~v.v rid aLL..- o target.4 That 
can be: true, witLh iroL 'loc:Jt::3,' it rn~ay b- true at Li'nes with the.Armyworm

< 	 Spodojptera.exenpta but is almos~t certainily not so for grass~hoppers like. 
. 

Aiolopus' and.Od1~s ieiln~.~ bothof which'a&re of economnic imp -

in Sudan. 
Anc 

~+4;"'.~1. MIig atory PestsL 

a. Desczrt: Locustz .(Schisto-cerca 7re ,a'') 

• , ... -
The deSC-17 t CLIct iS jV-, fdr The wost imp rftan 	 .,­of the iricn t pes ts j Sudan1.
I r, like all loc'ust., -in -*i~ ~ low .densities as:: (-4 I~iJry Y~~1 

Ag - 2k~";'"> insecr. n fl-,I*L 1cxt.,ujt'-; iF' nqirners and 	 r~nte~iceasc-'th(.cut 
to Iu hav,, v 

migrating adItSaflsar3 Swatrm, us.uallyv breed gre. tric'uLISY alll tis inay 1ead 
to a placJL, Wi th la~rge niimbers of bands and swarm.' . Desert 'locust 3wairits mi-y 

K 'well cav(Ir sevezral hu~ndc.Qd km - and move 400 kiponwn in a day. Thc-i 

'lea~rn ' g!Lj-i. i' 4y*n form mnasdd nymgphil (hop~r) bands and 

de--sert oc usti c.an prIodiur:--.sev ral. generations, ina year. 

Desert IOCL-tc, C611 iiifes(-' a huge areaifron'.Mauritania in) the west to India inthe eas from 1 Tanzania Differet-n parLFt... aLid Ii ii1 i. iw .1 o in' the boUth1 
of this area~L ace in~a ct diftferent seasons but ijiation is far fr om­

4 :'~4' coinplke'L egular.r~~vr~~ solit~ary locusts. ex.st. only in the drier,
cen~lt1 ba~nd of tiut.If..A.t arZ a b, asWt hIr~a~osPafOC
 

: di~ff,-eni ,i a,l. 'nf- .seasns . Swarms and'hands Form aflier gn,.'J

~ ~hit.di q:.CcU~;.~i'Iy, a rains wh1
.- 01*' 	 0 .ofood in areas3 ih b0cusit, 0cuv 

j.11 	 S'j 5 3' t4 Cj' :4 L0113.-- +++ 0 
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tl.g 6 i 	 ' 46 ls ia:.nt bee creit e-o 
' 	 If 

-ir,yer h 
o " 1,' 'k , I ' - ' 

Us~Ilg' t athedisenow oe laresd cetIlwi from theenlof stceantuy 
~~ir 1-1 bads ri a inwsthusjhp 	 SPre~~'~i 	 ono ahnsece~K g~gar~iJ0 	 t and th'a srvied hogtIs+hsViw~a'otcreibl fbbu~eas tbee 

...Jnaturally,. 06r tlhr'oc Sin during 1:1" ast2 yehrs,
"'e 	 'l t, 	 oroccur red wh'icIh~ie44 ',it, 	 idAVo 126 r~a upsurges hv~a fullwhether' 	 lge None did,, but ­who1Vly', b)ecaL'Se,. of coutrol is'.unc~ertai, 	

' 

The thesis~that controlca-so 'reduce' the',ppulation that plagues will be athing of tilepast, is inval [d. I t is a truism in' Aust'ra) ia anid in SouthAfrica ,that -th Limne to worry'is atIthe end. of,,a drought, when you can scarcelyfind 	a locust", FPor ex,-uiplo in F'ebruiary 1984 tile end 'of worstat 	 the drouahton, ,r~crjrd, only,=f e~w tens' 3t.-.'m.9,ects 'were found~in -transect coun~ts -by tonfield officers of the Aus! a 1zu1 igue ,aocust'Cirhrissin over a period ofc 
abot df-Ligit. Yet )A:.tle inr're than a 'year la ter, Australia w'as inh the 'middle or the wLtlout ubri for 50 'yeas ieste-atxteruh''were in,-the order Of at fltOne per Iha;- this is uhcdetecLable in the sense

that~oucdnut'f~ o-~if ~iier~ is infested at 3uch'adensity. ,To prevtent. h i~u at a s E.~ 'inL l1'cr k.. -cLuld haVO toj'have'
beenspryedisAnd of coursti- in Pelbroiay 

Oa 
r.;i -c9U ~C 

a_ 4 C!It ofthe cojestjon.i~V4a C 6. Lt piI i CeeJ-wtce r ta i ity. A key &cea in '"ust 2Otiflthec'c~ g 	 DiptyCuar ter(Rub 	 al Kali) of the LrahLarI Peninjsula, win0' a 'eLit-fthbulupi
 
sequence is virtually uninfested . .
 

4 

Sudan is a key, area Jrn tLhe population'dynamrics o6f -the desert locust. Red'ThleSea~coastal plain is a high fr~eqtency wint~rsrn
1/4w -yed. pla a key part in the ea.y 	 redn ra hc artgrsrn~rei-arly~~~ ~ ~ saeofpeiuupsurges.,- The central andnorthern parts of the conr rsmebedn ra 	 which may be criticalin upsurge, conltinluat ion.~so 

for 	
desert loCUSt contr-ol in~ Sudan is of importance 

4 

thei whole> potentIial iflvasion area. 

However, the locusl:desert should still be regarded as being in, recession asit, has been for' some 2 s 'e Thus, rhjecession and upsurge situation is 
.4the, on'e w4e.,have toplan for; not foraPlge Thsmnsaedfote
follow.ing: 
 .­ r lge hsmasane o h 

1 regular, Surveys of the 'Red Sea coastal plain between October andApriL inclusivu. ,. 

2. 	 reguIlar ve11 	of, the central and northern belt especially thewestern part of the centr'al 'belt'(Darfur)-'Jun-e'to October inclusive. 
3. 	Small scale control'of bands: and small swarmns onl the Red Seacoastal pl'airn'from local' b'reeding (perhaps I. year in 3) and, in theSLIKnIfer Urtedincj a ea (perhaps 1 year in .5). 

~ 4-4. 	 Larger scale cont r(A. 'of bands' and swarms., in the samrlf area's (perhaps~1ea j,)~ 61ror 1, ycar jn 10).* 



~4§ ~ brteeding-in.,.91.dalIand ,'subsequent breeding,, mainly. but not,< 

SexcluLSb Veiy, in centrall and western Sudan between Jone and Septembe~r"_ 

As C nec-Iitly c.',a,1',aL( Januairy ]9B7 FAO-were,-,warning 9f,,,tbe ri o
 
pague -l:)oducing,'LpSLtrge- ;rgyrd y~wnler beedln inporsso h
 

Scoast'al plailis of thhe1qh66f -eth'krontie
it were>sat 
,,urged to- ases Lhe r i'iirEliau;K: e-juirewen..s., ~t itJId has declined'~*' 

Arabia. of couirse alli iULrCj- In.-Y still, oc.ruil' Cauz-sac"" a,,uccessful breeding
by an undetec ted ,ur~t on go fufestatad oioinj~ 
breed ing -by locusts wihl;i~ have survived in subsLtntial. numders 'aft'er thea 

Swinter spraying onl the Rled 'Sea 'coasts' ' 

rn'hr einforcel.qfl~r in th Ls~"ThiMs l advanced papNeL Donors mnay provide 

hand,. i[ a id is nol: furLhruirTdng countrieis will iep in no. posi:t ion to coirNatan7 
upsurge if one dbeoc-ut. zti r; i~r-y'ifi d'Iou e'tY oust 
deV elopinents with conf L c'iriore' than say <two inonthlsaheadC, For exampaIe, in,~" 

1Bo~waaia~A~ye cai';Ip(''ncj hatchinrg in ,Iatel1986'.of bron lous flowed ~ b~y -invasions from South Af rLea. An ea~li8 ser ilns~ I iab The~ 
hoppers .inl2AotbsIdha d Led a' much ** in :Southjaind smaller, thanjepe ,_*i'festat, il
Africa 'ha's-been 'contained. It now seems ,ikely that virtually 'none of' the.$5 

Vmilion '"of aid provided by donors will be Used, to, kill locusts§ 

A way to reduce this <'donorsirisk' of providing aid which-turns out not to be 
needed w~ithout Cunning a'n unc tal cnuesrisk' 'of'refusing aid which, 
turns.out o benecessary, is,,by, contin~gency'planning, allowing very rapid'
expansion of' c6oro capabilityiwhen 'the need'a'rises, The projec't proposals.~ 
are- deisigned Lo go 'suino way 'towards achieving this.~<2< 

h. African migratory Locusts 

~'The last Afg'erican rnigraoylcs lasted fromn1929 to 1944 and~ 
a't one time or another during that 'period aiiostlall Africa lsouth of the<,~
Sahara wi th the exception of ;th' noet, wa infe-sted. Teplgihd 
its orgi in theeatvl salidpain grasslands 'of, the$ middle, Niger
in Mali. Itwas'tibucjht' a p.ague could arise only ~by'the'formation of swarms 
in thiis 'outbreak area' and their escape and Isubsequent ,gregarious breeding.
It is possible-that~theory is'correct, although alwidespread outbreak-in Sudan 
during 1985 and to a lesser extent' in 1986 has weakenedthe theory. A short 
lived butiquitseverelOultt &ak occurred in the Republic of, South'Africa 
during 1982.- Inaddition to its p1au caaiiy 2'fia~irtr 

locst an conmicllyimportant infest'ations usually~in, sugarrodce local 
cae. , Infestations" hiVe; 'CCrred in flasala, SUlan in 'Hippo Valley and 
Trianrle ofth Zin~aw io-c-J&'nul o., qras .,=tnds 'in Lhe, Republic of South 

'iees n e s n to 
Iigcatory.7locLI1st" 

sLjI-'oth1it 'there w.i -ha-,- ' i u es.pc ed African1 'f'' 
'" nSl'i'i-?Vur 1na 'lq.,, A1 yLHL nk . mpoL tanL 

C ~niecl.CC) lly coppe"I,; I wit, C-rtCo ,,0U ri 4,)O 'yathe reqLuest
of teP" na r.,a~it-S b ,i .. 're'C V .sins f rAf ia 

<~Ing~aoryIci.t ('-Oi ri"h~~ 3u~~idi~~rO not t" <"# 
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~in ,Sudan. in thle mil11ur and 1 119g ter m'. ':, IfanoLier plague wer~e Lb occuIr asLe;', 's;'~'at~one" did there 'wuld&be several!"years of build 

iowever,i'~b~Lo0ie sure aboutiAticnAim~grat.ory Joc11 , ., contLrol.,,. 

up"inWesLTA Africa beforey&
§6i~ adan naed; Lied lCRI~i"'-'lprepare. Onthe oth'er haind,%'isbleto deie ,,t -oaminor plague similar to that-. 185W4noL' 

ccragain. and if so,,under what..,circumstances'. Sinc here is no'reason -tobe ve~ such a -plaguel:is a~n iironeid iat rik is recommended thaL resea'rch Fonth~l,'495<.4 

~~~~~Tree L_,ocusts ~ .. AV ~ .AQ4'4' , 
4 'y" . 

A"Th re locust .s-a~ iminor~l economic, pest'AOf:trees -which produce uarbcTle IocLIus igration pattern has,~ not"Abeenhstu'died~ nor has, its~control .~~'i:Infestation levels, fluctut u.7&~ tt te exet o'7producing,:e~ven, mrinor" A 

4"" Plagues. Control' of gtegar lollsy behaving infes~atlons s'. probably'~ wortlhie. There is no need for emergency action in 1987-'however. 'A>A 

As mIentionedlearlir,. grasshoppers Apresent a very'different problem from-
 '1ocusts. At -their w'ors t,-'gcasshloppers.,inf est ,very lae locubut
Plague, standards at ,Iow densities.. 'Losses are consider able in'tt'.a'i but 'are'widespzf'ead., Genral ppulation redubti n" i 4uit~~ o heqetn.'Oil 
tileAother hanid,t crop protection is 'diffiAcult; a cr~op i'nfested~ cast'gebetretj'd, at the adult.nlyfor the 'crop tobe rei7festled, in a,. mt'Aer o[~dysCrops5 at the, sp~rout ing rstage, can'~b~e destroyed .by quite -.light, infestiations.Although grasshoppers do fl have'plagus"and re essins'. there are ,widie 

vears.A 


high grasshoppi-r numrsA; A IuL allso of Agood cops,, 


Avriton,.n nrres 'twec ~YearsofA'Agcod rain~tend to be years of 
Forti nal-.ely in years of 

poor rain, IIIhoprnrr are always Alow.f ',; A 

(34.rasshopper C'ontru01~ n il IArp.pLoetofciitttsi4 with locustsuvey and control. HJence the, £ atr';Aecen-fbr AtLafLouJ 
>

D . '.r"'A"A 
tUnit. Econo~iii'tr&:.ho 'V.;,.c~. : i"&'u'h d~teiieco Sudan. ."'~~ 

~y'"~~i:' AiC .,J C coi* '~*J . Eco''vIn'4owi' ~ ;.i.~;; "'' ' ;; . h'b f l:tAcA 

A'."A7Jj."'k,'' 'i 7zia -o d1SLinljli 2 h "ihr:i r. o r e s -ol wj chr L~,:e z, micn s 'not- cc_)t"" 
'' etffective~wf 'lackiii;.W 

''''' 

4 "''A ' ' 2.. 'Control Cp-)--i'ns ~ A " A" ' ' 

a MeI1chanicl1 and Biocontrol ' A A A 

As. virLuallv no, biocontro.1 or efetv~ehnclm~o fcnrl r yet,Ar'knoAwn,. :tile iikin controt teffocts used oAcontrol; locuists ~rtema'hV1aerial andigrounci spray. applications." AllI. informed scientists' agre "locustsAare, bad",A 'AAAAA 
4~r~'~candidates~'.'AAAA for bio'ogicd'A cntrol, Trenching, hutnincj and( -aret-innIot'" A.''eff~ct~ivin1 ~~i~s'cO rdLl,.Aocst swarm.~ ''~ 
 'A 

lJ"fr~' 4 kJ "~c'OPPl n for locust, hoppers cin "e bo ~'fed'e~~~~t'nd~ ~ ~ 'ct,' ia -Slowvcbat15Aulk 'Aso mnvhi'e
'"A""''44' ',."A ''..'A-' 4 arp i A ;~:Kj"

'A'44''A to.'A.AVAA'.'.\i 
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and ffn labces o spo~'iIt 6'nt be used, w1ithrare exceptioi ,agaiplt swarmn~s.AThie lo si:ifficulties mnean, thatbaiting 'has,'neer inde a~~bs L,I,int a i inpactL oj a~Iarge loclust 'inifestation . ~T~e, h~nto~< 
cannot be re1.d uly.) f 1ulcust control.,~ -v~-Ai~~.~ -j ~RI 

In~bot-bi~±~~wel uied to grasshopper ~control where, qui'ckf ess Of-
ac"j less criticaI than frl'is!. 

---.~response anid deployp-el
grasshiiprcn~ow e 5o~r6 inea sures are 

s o,
Tno-,untedo1Tjy _in iAnfesed~rp
 

-- A preai ng. -
­- - -- -4 P AA 

-. -'-~~~- ­ - - - - - -c. -Ground 1 Ccni- rl- o - Idvidt- l - Louciust~Banidsj - ---­- - - - -

6Hopper bands can, be -aPJdeJ by,ground _07~s h lt4eysm~e equipment Lucnas knapsac k,spra-yerC dc-u-A-
Ch rendrentsite­

large infestedLareas Y-Too-1vast are..' th-- proleiro de~spoing, supplyig n
supervising'. 1arg -teams ofE mainly, nel~Lcrutd scftily' educated laborers. 

There are mnoreover two techn ical problems 
A 

with ground. control- of, individualbands., Fi rstLly iit fi.ult to' searchW an -area on" a,frot Jany.-bands 'are: 
-- to b'e" be :missed'ALlikely frrlhi p e~adut>-ItIhe4findr' 'i'
-proportiobn of bands presenL wichii ar'e ii fact lo'cated',b1y tI~'-dcirrent-,somewhat. 

~L-h- piaadelosSeody 
44 'ontact,,wit ~ 'eeat -­

~~( -~,fenitrothion- h the'Ainsects :shouldb
-4 

A~n th'I'' for 
tm s~acnieaf4 etterK48-Atirs. ALuL e band may only beay or a mobi 

s--urrounding the band is-treated. -Aci eve a cntactkilllrequires-an orderof in ras .mniueicra.einl dosage. hi~­ared I This, was:,nota'r e inyears past 
-~ sincel eveniwith ground ,control, large blocks§ Were barrier s'prayed, ,with1i A 

LA 

-4A­dieldrin. Little reerch has; been arriedout ~sineth dy, when dil'di was the in'secticide .of,cTie £Tus-, research: is needed,, and planned. for in 
thisLApaperh, on the, most effeccive means of-a-p lyingtdy1 

---A-ALfren 

Synthetici. yehod 
 ffrapsil --- souto-e 
 si---gdys acifferent raidly; ~ 
AL-- -- -tI ectjc --A Ar i a4- 4-cta c n eiof r tr i Anh irtinh Asuggste 'b oe,4-prtri t i nhfnt h 

or~Ae' 
 n~o l11
 

rown- p--- locu.at theo to 4ddciig sekrhdadoirb-gsadsrb
-4~L-AL-4/-L-<-Hwevr, ynteti py er ovesre exsnsivo eandt manyo' twhs pad in o e
 
ccanonSS:b Ahsi ccka i' of ias-teicapretroid nd eirohoc
LtUS a-$ ee

eted by11), w.*~l-,b~'disoiept I(? I~th iisome;te pythi to 
 fpix;rr~ati2wthio 
InseA-- tinn. :j majrigt- Ca ipa I ~nrA~ 4- n;hA- o rNe 1domesticV 
of ndvda~~~fito 
 .-

s,AL i nA ~sbe goe'bti sceryugn.~i 4AA 
A . 4 4 L 

common. ', o')hs i.4nt- triia matr ,$Oa ntrotho ossaou 
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micro Ula, -desireable, hut,none' oEf"the types 1resently. *~ 

opertot
nd houl becarried out :only: .inasteady'Wind. , , 

Fogging~Aiahns rnL eounnebeus,,teepdc-very small- droplets 
~ with'neglig.blLe' termia ln&Vl6i E'., vrin' a pmpact~~~~and~ at ' good inddpltsiluch oinstl te an i dro 'let~ ill~rotiWimpc tl"ar-t'i rpeswlhang and.will~slowilijbe displacedgra clsa iesbefore-coininig to 'rest'. The, xhaust: ozzle Sprayer wasusedSsuccessfully..with-dieldrin but thr ar obsboLtl tblt f oti~ier 

insec ies i'n he'-hot exhaust gas, it has no be used locustin controlto apply, other chemicals.~. 

In siwllriary,'jU1, qjround c%)i11-J1. 'o s 1~ ei~Ly S-Cd a~inst .locusthoppecs but is '17!IAr':ri I too) 17RP; I.--..t Ue9;LL C'ontrol Cground contrcl, i1r or,1%J,,~x:~~ *~~~ ~1~nopes
are~a W 3a qu~cnIs oresponse and Li c~I to?. aJ"h-~1 a'In for, I t 

d ULV Gr~ound Control. of Swarmrs 

~ There rerreains a te~chnical. Proh.1Ie of small scale%.aii control by ground 'methods. This has not' beetn Lr'ied routinely buvery good kiills' shouild beachieved if a sniall dc.p spa lu is drifted t1h.roigh the roost si.teA asthe locusts, are .ifdli.ng b1)(oc& departure., The problein 'is locating tile roostsite and getting ai grOiihd. t 'there early, in ,theKmrigbfr h out 
darft, -h.td fUi is Suggested as a research priority.' Deploying all<~airraf -at presenLtile only/feasible means of control scarcl-isjustified for. sna 11,: low-,lensity warins. Ae' 

e.Aer ial. ULV Control 
A"' 

A"This 
 is well tried and well proven. However, as-withwground ULV, paIy
locust badadgasopr-cnrlsol be atempted''&lyimasteady 
. <wind. Only large blocks (at'tleast 1 kn2) can be'sprayed. Spiniiirig cage 

'Y 
(Micro5naifr,),:atorizers are essential.~ No ,aircraft s-houldbe,:acceted without avaria ~eti ra 
f lo eeradan :in flgt foreuain'one ~'j cannot, gua'rantee ithat a ILoCU~t-tairget will be near, an airstrip so the. 

A~j~2~ aircraft-mu~st .have at jeast 4 1/2 hrs. e&ndura~nce' Large insect icide carrying 
Av 

~ 
'A~A'~J~ 

9 capacity is not' needed. average, hour& s'orti t it'wouldIn~ an four be possible .A9Sto apply only, about 300 liters of technical feritrothibiil-at. 300 mid/ha. evenSqiKusing a&track 'spacing as,lag 
as loom.~, Loutsamcoto smc less"A 
A 

un~derstood, but. goodA kills can be achieved Areliably by,spraying~ the roost site

ill ile nedsly monn nhough winds "are light, then., Spraying of swarms infligt, e' modif ied C'ircraLt. 

lag~saecoto Apa~irr~ Aresnilo(5 
 anAa'elb
 
9 nedd o 'ein~cl atvt a(4 sepeiu 
 eto I o
 

Th a SJae~ctivi is (see preiou secio II orAiati n (4r)!
elnai olO lozp.an e)ndtl

thi reuctAe1. DLC A;jct't Aaeaporit~ica "Aan AA11 aAAtAAbAA'" U -i ft.On A _r A1 1 ' Ai 0 3 r' L 
r s l h s 'A 

r , 



stipulated in the DLCO charter. Nevertheless, it is not clear whether it is
 
Sudan or DLCO who decide if aircraft are needed, and again not clear who pays
the additional coit. It is therefore recomended first to obtain the services 
of DIXJ aircraft, and alsr' to let 'period' contract- for hire of sui.t.able
 
aircraft with) a loca.]y" firm financial plan).
17.erat:ig (see 

Aerial and ULV ground control cart, of course, be used against grasshoppers but
their use, especially the usu of aircraft, requires carefdl justification in 
each case in teris of likely damage prevention.
 

In summary, aerial control is the only method currently available for reliable
 
locust swarm control. it is also the cheapest methcd of hopper control in 
terms of cost/ha treated but not necessarily per locust killed. Aerial 
control is much easier to organize than ground control and much easier to 
ensure accurate area dosage and optimum application techlique. It alone can 
cope with large outhre.Fks. Rut hopper target delimitation and detection is 
difficult and tlhe iiethod is unsuited to small targets. There is a doubt about 
the efficacy of current U[N ground control at acceptable area dosages. 

f. Remote Sensing
 

Desert locusts will occur and breed only in green areas although not all green 
areas will contain locusts. Rainfall returns, synoptic meterological charts
 
and aerial survey can all help to guide locust surveys to suspect areas. 
Remote sensing can also be an aid but there are problems. LANDSAT is the most
 
powerful tool but the product is expensive. Green areas show up as magenta on
 
the standard false color product. But the response of the most important

perennial grasses (e.g. Panicum with desert locust, and Mitchell grass

(Astrebela" with Australian plaque locust) may be undetectable because of the

dominance of the bare ground between the grass clumps; certainly undetectable
 
without sophisticated computer analysis of the digital computer record. The 
digital tape is an order more expensive again and this technique is still very

much at the experimental stage. Because of the expense of LANDSAT there is
a
 
move to cheaper and rrore frequent but less precise satellite output as is
 
available for example from NOAA and METEOSAT. But this is still very

experirental in the detection of green areas. A critical element in the 
development of the use of satellites is the provision of 'ground truth'. This 
requires the maintenance of a network of automatic stations recording

continuously factors such as temperature, reflectivity, soil humidity over
 
long periods and a large area. This type of investigation is considered to
 
lie outside the scope of the Project. 

The use of rewote sensing for locuist survey guidance has been and is being
investigated by F.O a,, by rhe Atjstralian Plague Locust: Conimission (APLC) . If 
and when reimt ,: s.nsjn.A i c-m a proven operational tool for locust: survey it 
should be deoloy"J. by FAT or ihe desert locust region as a whole, not for an 
individual country. Tiis Is -flpart because sopliisticated processing and 
expert interpretation will I).: need; and in par-t because for the satelites 
whose product is chtmep eiou'Ijh for routine use, a singL scene is of
continental scale. Tip rojecL mihit provide a means of supplying vital 
ground truth data for tue de.velopment of remote sensing uses, but this
requires liason wimh FA0 ouLtside th, des.ign team's terms of reference. 
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3. Pesticides
 

C1. Types
 

Fenitrothion is currently the most widely used pesticide for locust control.Between 100 and 150 M.T. of technical material would be needed to cope with amajor upsurge. it is effective, it has some residual effect (it has a 'halflife' under hot dry conditions of about 3 days), it is reasonably cheap, itnot highly toxic to hInMR:1is and, if applied properly, does not harm the 
is 

environment. 

Diazinon has been used in considerable amounts but 
it is slightly less
effective, is less persistent and usually slightly more expensive. 
 It has no
 
advantages over fenitrothion.
 

Both fenithrothion and djazinon can be applied directly as 
technical material.
 

Malathion is cheap and safe but it is not very effective. About one kg.
active ingredient per ha. 
is needed which will almost certainly make it more

expensive in real termw3 than fenitrothion.
 

Phoxiin, according to laboratory test, is highly toxic (roughly 6 times astoxic as fenitrothion) to locusts by contact, but is expensive and not field
tested. 
The synrthet-ic pyrethroids are promising especially for ground controlbecause of their effect on )ehavior (see III C 2 c). They are at presentextremely expensive although the area dosage (for deltamethrin about 12g.active ingredient per ha. for brown locust hoppers) required is very low.Nevertheless, at cuirrent: prices they are still more expensive than
fenithrothion at recomjended areatLhe dosage. They have very low mamrmalian 
toxicity.
 

Borh propoxur and benliocarb are thought to be good pesticides to mix with
bait, as now BHC is not: generally envirc:imentally acceptable. Their use,
however, requires furhLer i'V--; Lit ii a:I! be done as D9rt
.r; ,11 of the
 
project.
 

There are no other acceptable pt:.stictides which have been sufficiently fieldtested for locust contrl i.e. none fcr which area dosages for effective 
treatment are known.
 

b. Formulation
 

The pesticide should be stored as an ultra low volume formulation, in the case
of fenitrothion as technical material (@ 95% active ingedient vol/vol).

Technical material is less in volume and thus cheaper to transport and has a
longer shelf life the the formulated product. Reformulation as an
emulsifiable concentrate (EC) to be used mixed with water, which is necessary
with many ground sprayers, is easy for the supplier but the reverse process
cannot be carried out. Reformulation can be performed in Sudan.
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D. Implementing Agency
 

]. Present Situation 

a. Organi:zational 

The Plant Protection Department (PPD) of the Ministry of Agriculture, Food and 
Natural Resources has a numL)er of responsibilities among which the control of
national pests such as rodents, weaverbirds, locusts, grasshoppers and army 
worm. The conttol of pest-s ir cash crops such as borers in cotton and 
sugarcane is ca:rie,1 nitv boards of irrigation schemes, estates, and farmer 
cooperatives. 

The PPD of the Sudan is a larco organization with a staff complement of almost 
3000; of which 55 are ertoor,;lo.ji~ts, 655 technical staft aiid some 2,370
others. The oryan-0rain (fin. 1) shows a Central Dir'ectorate at Khartoum with 
ten specialized sections anid a network of twenty provincial main stations in

five regions and Kr 1a1rtdIj, Orovince (but not in the Equat rial South) and the
 
pesticide laboratories -,ad
at :-1eani. 

The Sections for Locust: Control, Birds and Rat Control, Disease Control, etc, 
at Directorate level have a sinall expert staff, whereas the field stations are 
responsible for the control of p-_-sts in food crops and public foodstores
 
throughout, for storage of pestic.des and for logistics and transport. In
 
emergencies field stations r.5y 1:-c&]). d ulo'o r,,Ia.e ai-s'ance in other
 
regions as in the case of n,.: co.!.'tri.
 

This projecu dealls ii,pa.tic lar ;...h ahe i..: Ccrn. n. .e lion and the newly
alinagamated section for ac nisLrtion, fi'. n ar:, ir,and development.
Under the latter c00e tlhe sub-sectioqs for trari-: tation, controller of 
stores, controller of finance and work;shCps (vehicles). Financial ranagement
is carried out centrally with section heads operating on funds which may be 
liberally adjusted to the neeis. 

Training levels of PPD st:aff vary enormously but graduates holding degrees
from international or national (Khartoum and Wad Medani) universities are 
relatively few. Several hundreds of technicians with agricultural school
 
certificates and many others of lower education fill the ranks. 
 Generally,

knowledge and skills are insufficient to meet the demand of modern plant

protection methods and means. This becomes all the more apparent as pest

problems reach national dimensions and call for sophisticated, synchronized

control, as in the case of locust.
 

b. Budget ary 

Because the Pjc::.r,--nt:'iv.ei into L'c. the PPD as a whojoC;LPD bnd'.et. fur 
there is IoA.ui: budget (stc Ap.,'cildix-: F. Tnisno :.udiec r [cust Section 
does not encourage_ ,-. n:ti ue,c of resourcp.s. There. js no way of finding 
out what: was s.il: i ICCL! co!t.,'o, or on grassho;:,e,- control last Fin.nclal 
year ; tLt is ( :,. uns:-I: iii a 'tory. 
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The PPD operate s pestLi i. da s1tores in 20 provincial station A(icudn~Khartoum) and a cencral store atthe Khartoum Directorate. Construction of anew store is~ goingj on, in Sualin'. ;Many inor& semi-permanent field 'stores holdsmall stocks of . pe-stici'des andA bait during crop, seasons; they are supplied >from the provincial sAore. 

The provincial stores are without exception in an urgent need 'ofrehahilitaioui.. The Mail) falts in their present state are: poor'manacjement,very. serious contaminatkionl, chaotic storing, a bad state of repair of thestrUcLures, atn abundance of redundaft pesticide, and waste and hazardouIs 
conditions, 
Items of storage~ are': more than 30 kinds of pesticides, 8 different kinds offuel, oils and grtease , vL*hicl~s spares, ground spray equipment: of variousmakes and cylinders of' uiiehylobromide gas. -These, and mo're items~ are kept
undeutroize nI*h~i6iIanld inventory checks within and outside theundersized storage strct .tes, 

A 

-1' 

-' 

The present storage situation is hampering the execution of the locust andgrasshopper cam~paign a~s ~e]as other PPD activities. 'Therefore, the projectincludes a stoxis... i iI lit LaLion component which consists of repair or newconstruction as appropriaLLb Store rehabilitation is to be carried withmaximum usagje Of Stdns~inpLILs with expatriate consulting advice. while theL d for new sLorts i,:3 i,t in question, it is however, a matter affecting PPDgerally anid 1101 0on1, the: LOCLISL Section.A This'Ais not regadda l 

': 0 fl ja!ded as an 

e..rgan y n ed, . ...iu... .LhE: sa..... urgency, for example,. as the s p.ly ofpas t iCes. 1111s itw~l c prudent to put out the u)[)g:adiIng Of the storage 

A 

A 

fa i•~( .,r..L.-I,.dcVr. :The provincial PPD' sr-oe all' contain an amo~unt of redumndant pesLicideLs in
vario qoan(ti't', o... .tiainacs and Socl i d andarOUnd~the Lu ii d'in,:1 1ie_-i ties. large sto::iV op'i~mm I:es-l inuide Dover. 25 years ol(I n'!,A~ siIb:-int.Ii1 oi".tm,*'uJL"l u~ea~ IddMLof unknown oonL:: nI JUL)hA (IF ca.es r:,i; ivaI Iat," COV: I h )ofn17i' ii 

Thitatio S i tt ~j~nCIn hazard and an ehstaol for improvem-nt: of- 's(:cagiJ ' '1h, CWCJ]L ., mlJ u rovides for Li:_ LrIOVn I and safe cmis'j.xsal. of 
AsLii i," d: i W t t Jh 6 IV onm enally sound way. I h-i pcoject actj vi Lv11nChiI iLoI-' i,.1un uh d:mcal s, waste andi cofltam inution, repajknom~l 

AA~AA'y~A rmmj'a1 Lrar0XI*L anl 1ii. A I t)iCLiUn b)y incineraLion at.ii h titierll S~ CtShe1JI Cne uilicai 'Plh'nt: hmi: mt. d-wi. or. elsewhere- i-t :hj I's facil1 ity is found4Atco .1*)ii Comi 1 I' ti: IfI~I.A 
Z~ A A+,A:,A....... 

A'" 4 '' ''A''AA'~' ' A' '' 4 
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PPD and Shell are now cond,.,cting a uounr-"ry-';ide inventory in order to assess 
quantities for destriiction, the chemical problems involved and the need for 
chemical expert assisLance. Preliminary estimates are that PPD's various
 
stores have:
 

100 M.T. redundant chemicals.
 
150 M.T. contaminated soil and waste.
 

Based on this estimate, a price of U.S.$100,000 has been quoted by Shell to
 
move and decontaminate the wastes; however, details of the contract are
 
subject to negotiation.
 

Storage practices in PPD stores are far out of line with internationally

recognized requirements for storing hazardously toxic chemicals, comtustable
 
fuel and deadly gases. The almost complete lack of apprehension about safe
 
handling in stores an] in the field calls for consistent training in pesticide
 
management.
 

The system for storage administration is a simple one. Monthly stock list's
 
record stock leftover, entries, stock issued, and balance to be carried
 
forward. Provincial lists mentioning -­rain and sub-stations stocks are sent to
 
the Directorate's Controller of stores together with way-bills and issuing
 
orders for purpose of compilation of overall stock position.
 

The system does not flu.1u ion because field stations are much behind in sending
in monthly stock lists. Further, because of the lack of standard forms
 
reporting is incomplete and fanciful. Thus, at no time is accurate
 
inforration for procurement and distribution planning available.
 

The PPD has clearing officers at Khartoum and Port Sudan and a standard
 
proceduLre for regular supplies and individual donations, although lengthy
 
delays in clearance of goods is common.
 

2. Reconvnend&1 Changes
 

a. Organizational
 

Clearly unless the major outbreaks can be dealt with, desert locust control in 
Sudan will oe laryzliy fti le. It would, in theory, be possible to maintain a
force sufficient rto cope with a more major outbreak. However, maintaining a 
large strike for, eh i seldg;-1: Oc'.-d Wcud be waStmful. A large force, 
large in of tm [ L-:" not in WOolo nottzrmrsi 

;-
g Jitr]f nee-a..- iiy :riS, Wr be 

. ] ,,vit-:uW y UnI ZI, I ItC .st , bilaintailne Jr!p ;:,:' . and u.n%.r--.;:. a. v Ic.., '.; wb. 
,:,oust ro 1 ai rcrafttaken from ,Oiot:l tLI wne action wa.- needed, would lack 

spares, In5 2t],ii,- .:.Acj K, ;h,.Ak,vehicles WoUl1 d be 6cii and unrellahe, and 
staff w,-uld [).7 1l Ir.1r1-*1. Con.sequ ently, a ,iicust: Unit sh011 Id be fir med 
within the L,,cJOst (anti jr:iSSopper) Control Section; the Unit should deal with 
the more reCju b ,S;j-AScn tLht- desert locust problem. Witirin this tr.i f, 
however, V'=ry Iiffurrt,,, alipr,:aches are possible. 

Tt is necessary befo:.e ,,siiering these alternatives to look at: the r; twe of 
locust sL0Vt'/ and cunt.roi. LA)cust control has often been Ii1kene i to wa:. 
Ther, is tLhe s al:er1. ion of periods of low activity (1peac,?) with The 
Spells of :rt-e - , There is the same need fur rapi, -r eslx")s withl.itt le warmi I ; Lh.: : e e=,-d for rapid deploymrent ann redc:loykKnt. Tn both 



cases the gathering of information, its rapid transfer arid analysis, andimmediate decision are vital. There is perhaps in locust control an even
greater reliance than in an army, on decision and judgment by the officer intlme fi.ld. This can be achieved with a small well trained highly motivatedunit. Even then 'i-intainingenthusiasm at 
times of low locust activity is
difficult. it is difficult to produce an elite unit in
a developing country

but there is nio workable alternative. There is a relatively small centrally
based locust unit in se-veral other countries, notably in Saudi Arabia.
Successful .large scale locust control cannot be achieved by labor intensive
 
methods. 

The locust control should be sperated from grasshopper control. The Locust 
Unit should, of itself, l~ capable of carrying out the survey and minorcontrol duties (i.,2 & 3 as listed in III C 1 a). Items 4 and 5 on this sam
earlier list will be c;kalt with Theselater. basic duties are themselves
seasonal . Tnr-.y czil b, tackl,,. by setting Ip field bases each responsibl, foran area. This has d&Lvjacks. Even ttie officer in charce will be likely berelatively junior;oSli!)rvislcn will be needed but is likely to be lacking.There will be littl or nothing to do in any given area for a good half of tyyear. A relative2yl.:e rir)er of vehicles will he needed; even if these arsupplied. initially, thy uinlikely be orare to well maintained replaced whenthey should be. Tie alrernative is to have a smaller unit based in Khartoum

and going out from there. This has clear advantages. Tnie disadvantages arethe tit& lost in traVtl ling tO the suspect areas, the difficulty of getting tthe areas in the rains (alt-hough difficulties of ground movement will occurwhatevcL scheme is adopt,-d), and staff dissatisfaction due to the amount oftime away from home base. On tne last point it must be realized that locustsoccur in the field arn anyone w.. works in a locust unit must accept: that thefield is where o:me mu.,st spnd i,;st of the time. The s-hemie can be funded bydonors initially as w.3 indicate in-, detail belc:. itBut, should be emphasize
that in the lonj t tn of sudan must acctth- te need forpriority equipment and fuindi.n]. There will still be a !iiarked saving in the
proposed reorganization hut: it.will be easy to forget .his. Theresponsibility for poiibig out the need theto maintain favored position ofthe Locust unit will rest. on the head of the Locust Section; it will not be a 
simple task. 

However, medium and large scale control would both be beyond the 
resources of
the Unit recommend herein. It is recommemded that the increased number of
field staff for medium and large campaigns should be supplied by short termsecondment from within PI). There must be a mechanism for the declaration of
 a locust emergence ant definition of the action which follows. 
 The staff

liable for such duty should be designated, trained and retrained. 
A pool
exceeding the likely maxinum need, should be built up. Equipment for secondee
staff mtist be provided and such provision through a stock pile built up withdonor aid should not prove difficult; with the key exceptions of vehicles and
insecticide. 
 It would be easy to say vehicles, like people, should be
provic-ed for 
a shorL period from other sections of PPD. PPD vehicles are old,with th exception of: ttnus: supplied under the 1986 cirilgemcy campaign, and inshort suipoly so tilis is nt: a likely solution in pract:ict:. Nor is it likelythe nit ieifs w,),i, t,e ,ilowed to retain and 'moth b1' extra elderly but 
st]i Lradworthy veicIt, -:. Vehicles could however, he ired locally. 
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~(APLC keeps 'an a'tedroughly twice the 'ize 'of~the'desert locust adrea ofL 
Suda;+ underconsLant:surveil.Lanceduring season (Septemrber toSr, the locust 

W''April-incluisive) with ton Field officers, (no drivers);, APLC needs seconded 
officers only to cope waithJmajor plagues.. The,(unpaved) roads are~imuch better 
inAstralia, but movement islittle easier than ~in Sudan after 'an 

Nevertheless, the suggested number of well-trained dedicated officers should 
be alel to do the job in Sudan. 

The Field officers could he posted to regional bases provided they remained
 
wholly within the'Locust Unit. But, there should be no more than three bases
 
(say coastal, central and western) with one mnore senior a~nd- two, Junior Field
 
officers at eachl base. There would need to be a considerable amount of
 
seasonal redepl'oymernt between baeses.,. The Head ,of'the Unit would Thave to
 
travel for much of his time inorder to maintain standards And morale.
 

Something'along the proposed 'lines is already occurring in the 'Red;Sea roastal
 
*,area. There PPD officers from other regions have been seconded to work
 
.directly 
 under an officer of tile Locust Section who is in charge of-operations.
 

'b. Budgetdry
 

A Locust Budget which can well be subdivided into tie heads now used is 
recomended. 'The Head of the Locust Unit would have to estimate for the year 
ahead amid the estimate would be subject to higher scrutinly and revision. If 
the. Unit was short, a good case would hav'e to be made for additional funds.. 
This is tile essehne of accountability. 

1>Itis very important indee..that some means be found to increase the.
 
remruneration of. offictr when they arE in the field. Tile reward could, 
perhaps, he exrtss"- s capag salary spei, t and: be paid whenl all 
officer spends t\o)re Lh -m week ir.the. field.:o t woudld inpenst them for 
tht~ir 101 19,Ilo~ WOt tf I/ unOt C~i 1't "Cord, 

(Jrli o )rPrsO~~leiedio 'c, Lbj . 'W~tfi~1l(1fCt., ~~1'i . i -JPs.ojC-ct 
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Aa'i isE tio'adeprt h oi auec pes ijcides and 
: product knowledge need to b n:ra' . ' <4'' """a" 

The trailling for Se.eCLC:_VI'Store.S:of fcers,.~ 
shIould be as similar as possibleti~"7"hetLainiung i.reSenlyIbein,i conducted Lby. MALTbecause 

to 
this organizationihas , 

U been . conducting' log is Li 1:ing'in;c in 'Sdan 'for two years, which, ha been 

k~~a~ related t'o pe'sticides." 111iisiss~~an u a'er.,- com 'r e ~ epu , s Euver e n ei " sa0 
~'j> tis recoirnended~that PPD's present stotage section and transport sections'beunited into'a new Logistica1 Unit to deal with all,.storage and transportofpurchases, impreL6dstr. 
 ,~order L etalish~greater 

effkiency and cost savings.. thworait 'isIrecorrnended that as soon asfeasible awell-traiedcop~ter logist~cs mianager' be appointed by PPD atthe head-of-departmeit level who would a'lso,,serve as ccIunterpart to, the Stores
 
P:i ! ;77 ;. { va i; 'Managment,~Administration and Logistics.-expert (perhaps one of 'the Sudanese
'"a.,':a. 

'trained during the past few years by the MALT team could be recruited).
Snew -oes- 11mranager This'<i! should work,,withibit onthe expertet6. to~design71,,'appropriate stock keeping"
records for such donorvsupplied items as pesticides 

, 

and vehicle spares. 

Lstly, attention needs 'to be given to adequately strengthening clearing in
1l987 anad including this subject. in logistical training. 

EaSudansaExperi-ence with RecentSimilar Projects
 

A limited amo~unt of locust survey'and control work has always ben carried out'
"durin'g t'he, 
L:_ 
reession period. This" work has b'een, carried ou]t during 'the winterseason ,in, 
Red Sea coastal area where desert locusts~congregate every 'year
~~~'~>fo7 breed ., ow;everQifyi 
 the explosive inces of grasshoppers and African ''irtr loctisijt ppulations in 1985 and 1986 overstretched Sudan's capacities ,
n:terms 
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of' 110ngeent, outfit, supplies,'andresources. 
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irefererce ace to be mended accordingly. Tbe'subcommittee should submit newfuciLnpoilsadtru of reference. for appr'oval~by the Steerin 

G. ~Regional Organization' (DCO)>,.p :;I 

The-7Cha r te~r o'f theDe rt Tccs".Cnr'' er ri 
S<(DLCb)~ -organization" req)uires'it" to assist.l thenatinl~units of me et statesy1

*~~.attimes whenIthe locu.st b-ituato1(/1,es ialy'6h 'deser 1c'CU~t'_SitUation, is-----
Sbeyond, the reso-4rdes of ithe. nai lnfldl Un4 oee~LQia of late had I~ 

Sinsufficient operatang uir1~t o-ppy 4-crfL-,and"insecticd toe'al1 
.. 

.,the -clls, 6pon its, resources. 13xjperience in -986, suggests the iamnount 'of :helb. 

~. Sudake air~atavaPiK an ilei6o id'up'rtcosts.:arb forthcomijng,'from'. ~Sudiibot' in 1987and,' iii any f uture .desert'r: ocust emergency. *:., DLCQ 'may: be' .abl :ojpovde e6iiicl alvice, and assis an~ce;Jespecially ;in the evaluation -,of ground'sprayers, and that would 'be 'lcon6eV' .However;'asiawith aircraft'its.~:~ 
~ ~unwi~e~td SSziUn& DLCO will' be' able to hepun'ls Ie:~ditional 

'. costs are covered. 
,'' .1' 

H. Coperaion i th1,Jn-Governmental organizat ion 

During the 1986 emlergency campaign various~non~goVernmental'agencies e.g.' CARE 
andSav th>Chldrn~o~'d~dvdllabejcust informat'ion and even provided 
 .
 

sLIpp~rt for sur'veys. Oth'ers, such as Oxfamp, 1provided' lorries' for, pesticide
positioning at fielj F3i.a L~f 

ik.' It is to hoped th~at suh Flwill>Lnc_ ~11, Ube 'part of thewo~~huK~
fUnction of the Locus Unif VU1 le t SUCh agenies 'know vihit i rf r ma L on, is#
needed and, to cnflLaL of ics in~thefieldduir ig surv(eys> Because sLIhDoOS I'~ ~ ~~iy: operate smrall dyi~ln~poet'in remote areas, they hadve a vested.,-, 

-inbte- t ii providi infouciiation on locust,,;utbreaks. , 

IV. PROJECT ELEMENTS I, , 
.- '(; 

onor Deeirerstatin bou , 987.- The inputsffor- the 1987 emergency 

., I 4, eaIi 
 '. 

1. Pesticides ~ 

a.Position~ r.irl"; fhir,. 
.Duing198e PP a w ar.er l L- -S~f~La~ibtita fon :"-at. sjrang n', 

'-s'.s.Atempts, to tpull together' aerial'4 anid gjrondcampaign 19186 frain Field,.Monitorn paigiot'.,"1e LcstRprt 
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. itii ht'tehloft -rfti~cd Ia'JP hen, spra yed on cop~s
fo*tt 01t'1 ofrasshoppers, ani annually,-recurring non gregarious pest ' It s'imertiv I odistinguish clearly' between gasopr.n out~oto 

It~ i4eriatvedhgrasshopp"r sd l6cztecontaol 

sthe,two reuire a diferentapproach incontrol even though populations of 
SAgrasshopper 'an'd Af r i.cn 'igia l~y'iocus~t may get mixed occasionally, The PPD 

ofSudan ,has thle ~resppnsibiIit fgashpe' o ,fo ,whi ch it receives 
-'h r'dK"--n -r nanhsi:7 biI~ f 6f o ,rash pero "fcon r pera i e in____ _the-__ 

Ea.t......'C... al<.,,.,.<.. ,6.9,i.o.ns.- , The clear 'distinction f . cu 10 
~~n r tlcuscntr61' at " 

Directralevelis ni at provincial level whereestsdirectly
,he~eig f armer sicrop.s take proiyve.toa prolm of, locust 
containment . >Further, present storage practices, maketimpossible to reserve 
certain pesticides for specific use-in locustcor tr6. Thus, unless a . 
spacializ~d and 'expanded locust' control,-,unit with'far reaching authorityi
organized, itwoul3 Vbe difficult to supply pesticides for the sole use against
~locusts., 

~ 
'"' 

'"-

i 

__ 

PI 

_ 

This is'-particulary true for the use of pesticide powders in bait prepared
f roln crushed groundnut husks. The balit-is traditionally spread around and in 
between efrnergiing crup.to control early grasshopper infestation. Baiting is. 
reg'arded as the ch(e:ape'cL arid most effective way of controlling this pest.
Baiting agains bandscof locust hoppers in wild areas'is logistically 
n.on-feasible under Sudan conditions. Still, the project envisages to continue 

'supply of dust formulations for bait preparation as an efficient protection of 
national grain crops and as 'ameans of preventing complete exhaustion of 
locust pesticidestock on grasshopper control. 

,.I 

S 
For 1986 some 194 M.T. of HCH. (BHC) powders were supplied by Greece and Spain,
probably. as Agrocide '7 forn)mulation. .,Since then supply of HCH ,powder has been 
banned f rom the :aid pro~qramnand wi11 be 'substituted for with bnic 1 
powder and propoxur 2%podrfor b~ai preparation.1 

'~Baiting has, Eal'en ou ofueeswee with the introduct-ion of newer 
pesticides and methods, and Su~dan ilb the only couiltry where baiting is known 
to he stiHP.'1 I r' I~~nErc cr"r)4*' :~t~~~ a i'''p~s C lPJ S. 

V'''' In Lthe Sahelian :or- '!t , .4rLeaus( (.'f this, 
ther e is n.o knWi~t~' ~;~ C%:r*.' 0" fr~yjLo

a~~~bbdltiny . 'r'Ihus, tcpoec:~*:-'-* ~ ~ . j ' 
protect i rghurr iarid,i..ii. ....e 

"V 

1 A PPD' assessmenL of rheirhen 
locust control as of ear~ly 

-­: ,Lck ot esicids vhich 
ebuy1987 is: 

be used for 

F Fenitrothion 50 EC 
'V ,F.eitroi LIL1Y 
Diazinon 50 EC 

At 

' 

Field Stations 
2,016 liters 

.n..40 liters 
2,796i liters 

'"Tokar 

. ' 

Campaign
30),00'lite'rs 
1,800 liters 
4,420 liters 

Diazonon. OL g 471 liters 0 liters 

~ 
~WAerial s"prayirig 'Of. winter breeding; sites of 'desert locusts in the Red Sea 

~~~'Coast al Ca, in prt~',ici.±ar with and South of- the m.',bm,* .7s l Pocs 

c ~ LhsJaper 'was bt> inq pi epwz ed i~n February 1987. Thu11., left., over stock of 
1)t]1hi r 1ow at: the onset of the .1-987 e!iltc enCy 

,t'- and~ El'r t tnVhf L­



b. ~Additional w::'>mg 4 . 4Reuirement 

Locustoutbr, trol .........r4jgen:reme
 

'~~Provision has-been adii~e.,for._one ma3or outbre4ak.'It is.,reco mmended (a) thatiost.6f'the'inbecticide isn'ot 	 (b) of the --heldi.nSudan' not'.all s................... 
i ed1ate1and investigation of syntheic' 4 

pyrethroids fort yround c6trol is envisaged. 

.Note: Chemical companies are keen to~participate in-trials and can be relied ~ 
~''upon:,to providetest ch'e'micals, technical staff' and local support. .. 

(Locustm an grasshoppers non aiting 	 4. 

~,
Asriall 	provision has been made for ULV insectici'de. for minor control of
 
locusts 	 likely to be needed in non plague years and for small scale control of
the most severe4 grasshopper infestationsusing ulv methods.4 

(sii)
Grasshoppers
 

It is likely that the recent grasshopper upsurge is associa~ed with the end of
the drought. Whether the drought, returns or normal rains continue, the 
grasshopp~r outbreak is likely to subside. We also expect anintroduction of 
threshold infestations levels for control and better.,supervision of dosagjes to 
produce a saving. For 1987 we have allowed for..o..der sufficient to make up
8,500 M.T. of bait (roughly half that provided under the emergency for 1986).
In succeeding' years r.OWder sufficient to makeup less bait has been allowed' , 

for' (1988 4,'675 MT.and .n 1989and 1990 3,100 M.T. ofhait each year). 

"'l2. Velicle--s 	 "' '' ' 
4? 4'4 	 In an- enormous]%, vast s:nin.r~ u~a , hJ'it-Ji i afr~ ucture irn place 

thle avali i~i: r 1rjeru~LWv lC'~ P~iu~faf.rov'en 
durability, of~spares ;nkl m.:ir~tenande Eac.ILLie , in ar.cnii to ' 

eXecultionl Of' country J)Ujectci. In this respt.,ct Pl4) efFectiveness i s 
continuously hamnp ed Lhy lack of tuanspor".'4 

The acquisition timre could be much shortened if a would supplydonor 'geeto.
vehicles inirediatelV under 'specific circumstances. An alternative is loca~l 
hire. In the past the problemn has been solved by a corrilnation of these',
methods;' and a combinat Lon of these methods will probanbly have to b~e used in"''., 
any emergency campaign., 

'The PPD Directorate has a section which provides trucks, selects and prepares
the goods for transportation and issues' way-bills. :"However, this PP) section 

4,4will be insufficient in capacity and'capability for this year's campaign-.
Additonal'capacity will need to be hired-from private transport companies.

~TMa~ALJT,Ph organization will. Ib in a position to provide assistance in mnanaqing
the transport arnd contLacting souk lorries as was the, case in 1986. 

The rojct.oreeetLrainincJ on Lransport TanagemenL, safe handling and theec~oonics of tcansjort wi thin Lhe..framework of overal1.1:1ois tics trainling. 4 .. 



-- 

-----

--

Mir- -27 -I--2 22.­

* 4List o[ Avehcle a t. ppD field stations as of 15 Fe~u Y-97 

- Pi. k up T o o t 5 2 R2epairable Non-relpairab le -. - - -~ > > 

2 Stat ~ Lanch over 224 8 K i.2 3~---- ~..V -Staion wagon_ Tuoyota 92 8 2----
Trck IiFn 16.- -r< 2 23 ~ 18 -- V-I 

OtLhers 5( 

T6,2 T52 32 
22)<-22 * Donated under 19 81 donor -assistance program.­

- Pick up? Ibyota - 62 

22.Landover 222 
2-

Station wagon Landrover 32 
2 Tru~cks Bedford 6 

*22 

2 

* Note: This list 2for PPD field stations does rnot -include, the 
- ' - 1-ia Directorate. Fur-thermor~e, it is not clear i-f the ­vehicles -assigned to- the locust winter campaig on theRedSe 

22 2 ~Coast ite included- in the record2 -gnoth11eSa 

-In 1986, transip)ct of. pesticides, avgas, diesel, and, other locust campaignmaterials f rojrsi,- rt u;ia ar -c L, S ci:' LL -i Il ~tci a 
­

-)nst: cJ.ca r, ,i e: s o u Sbi;": 4- !I PPel d t o n wa 
. 

Jcrrd ~~~~P rs'?P RK)~-- 222a.. .u e1I t b C- -1_9?I-'I_- ' p.4 ' T 

Fdhd .1lti- )!3I L. 11)-
-o af2 -, Un t and for22eic~ -o 

-- oiianon of new nsrflr in-i-tui~L forgiuied' expatriate.OL aneto this projec 

~>-, In vie of. Lhe. nsew eicryen sin k then region it i iprtann tatheo22222estern 

vehictlnlwa done l astjtnto 
 anyta-vhce spresnlordet shul bc ased upoTne2
th leet's o newd. tLhfl i -ico'mn sparesto tis e eel-tho etatsLedonas6Jansahb~1b~ieeorerd e~q inritical'18 ortag of widcen fo2ador was 

/222.a r.Unent." 186 ptgz ajnsnaed wt'e. erdeired ith ll ne veils dut2 Eo 

t2~vhie%. - wasi do4nef t L J.tisted tethefle need L 0?~wi~ soudb ppraod~-CSijxhi th e torhselo thern asesJ uponl 
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PDD field stations have very iimite *-wdrkshop faciliEies, and the same is trueof the Khartoum headqcuarters. flowever, reatlations dir-ect all government
department to the t'otoc Vehi.c] Transiy.rt organizacion foL repair and 
ma intenancpe. T!ih Jai j t v .-,r,0 CJlhptfles D -t - :aiijf reo:aj r: to he acceptable,
provided spares a-,n: avaJi. . 'hL . .; :;'.the.,: r t O(1:1 ocstL
Control Unit Miaillail- EI=rC OWn :. D, 

Reliable vehicles are e'isCntial. It is a false economy to try to run vehicles
for inure than 70 or 80000 km (2 years) on tracks and off road. Allowance hasbeen made for e1j.LippilgJ and re-equipping the Locust Unit and providing
vehicles for consultants. A substantial ofnumber vehicles have been given toPPD and no further provision for vehicle supply to PPD in general has beenmade in this paper. Instead, provision is made for local hire to cope with adesert locust upsurge. Further, provision has been iade for spares for the
 
Locust Unit only.
 

For the project, twenty 4x4 pick up or station wagons are budgeted for,
well as two 2x4 trucks. 
as
 

All new trucks should be supplied with hydualic lift

tailgates. These are invaluable when handling heavy loads such as drums of
 
pesticide.
 

3. Protective Clothing 

Generally, awareness of the need for caution in handling pesticides is very
low throughout PPD. Particularly in sensitive areas such as pesticide stores,

bait iTnixing areas, and air strips. 
The absence of any safety standards and
disciplinary procedures . re evident. Adequate protective clothing is missing
almost everywhere.
 

One should be realistic about the usefulness of existing sophisticatedprotective apparel given the climate and illiteracy in the Sudan. 
Only four
target groups will n)e singled out for provision of protective clothing.
 

Group Kind of Protection Qty 

Bait mixing laborers Simple cotton nose/mouth masks 10,000
 

Spraymen of locust control Coverall, caps, goggles 200
 
units 
 Rubber gloves, shoes 
 200 pairs each
 
Store and airstrip Coveralls, caps, goggles 1,000
 
Laborers Rubbe( gloves and bxots 1,000 pairs each 
Any training on pesticirde handli. I an9 alpl1cetio:j sno..ld eMprhasize that thebest protection ccfn.s frori- t:hrou.-, ;'ac;i jnq . bcv ,.iotIes wi :h plenty. of 
water and soap as soon as p..ss K;" Sa t/er cx:;c-:;i...L(,. 

4. Stores and Disposal of Pesticide Waste 

To address tLhe shortcor.. rigs mentioned in section III D 1, an extensivepest: icide Sworay,: rehahilitat.ion program will be required. 

A sorvuy was started in Fehruary 1987 by Shell to assess the arount of outdated [x:sticide:s wiich are stored in various PPD warehouses. During the survey, any leaking or damaged containers will be resealed or the out dated 
pest icides wiH]. be place,] in new containers. 

http:Transiy.rt
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Next, all out dated pesticides, as well as any contaminated soil or flooring
from the various PPD warehouses, will be removed to Shell's premises at Wad
Medani. 
 Then when.the procedures have been found to be environmentally sound,
the out dated pesticides and contaminated material will be destroyed or
 
decontaminated.
 

After this has been accomplished, the store buildings themselves can be
rehabilitated or replacements constructed as 
needed. T!'7 rehabilitation and
construction work will need to be tendered for, and can pLobably be paid for
in local currency, perhaps using counterpart funds. This rehabilitation and
construction work has been preliminarily estimated to cost the equivalent of
U.S.$3,000,000. 
 It is included on 
the budget page for the 1987 emergency
assistance, although most of the work will not be performed until later years
because of the long lead time required to assess exact needs for each site and
let the construction contract. One construction contract is recommended.
 

5. Spraying Equipment
 

There is a great deal of spraying equipment, much of it unserviceable, within
Sudan. 
This should be brought to a satisfactory state and evaluated before
more is bought. Nevertheless none of the equipment may prove suitable fclr 
ULV
application so a small provision has been made for the purchase of new grcunisprayers (aircraft should cone properly equipped as a condition of the
 
contract).
 

6. Aircraft
 

Provision has been made in the budgets for the hire of spray and reconnaisanceaircraft for one major locus_ ca-mpaign, and for development and evaluationwork, and Appendix A has suggcestions for the aircraft hire contracts.
 

a. Sprdyin4 

It is desirable thar spravI_,r,-,,e aIe tcarry an observer onspray operations. At Ieast unil the .i2 - rcs-.. to the job. This is notusual and special pcrmission may be needed3 fc.'] z. Ministry ot Aviation. 

b. Survey (fixed wing)
 

A single engined (for reasons of cheapness) high winged aircraft is needed for
survey. 
Survey is carried out for green areas where breeding may be
occurring, for bands (although bands are visible only if large, and if in openvegetation) and for larger, high flying swarms. 

c. Helicopter
 

This is essential only for the detection of low flying swarms in difficult
country. Helicopters have not been considered essential for desert locust
control (although vital in,for example, red locust and Australian plague

locust control). Their 
use is not: proposed for Sudan.
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C. Training 

A major task fort all consultants should be on-the-job-training. 

1. In-country 

A training course should be carried oUtby consultants and others on the spot

in each year of the Project coverinq survey and control methods, safety,
 
operating procedures etc.
 

A training course should be carried out each year of the project by

consultants and Locust Unit staff in regions subject to locust or grasshopper

incidence (a) to train a pool of people to be seconded to the Locust Unit in
 
times of upsurge, (b) to improve methods of grasshopper control.
 

The courses should be extended to cover grasshopper control but officers not

liable to be called on for locust control should not attend the full 
course.

It is essential 
to keep course numbers small (maximum of 15) otherwise it is
impossible to make the course predominantly of practical work; not lectuers.
 

Note: 
 Regional staff scheduled for possible secondmnent should, as far 
as
 
possible, be given on-the-Dob-training as well, by being included in Unit
 
surveys and in minor control activity.
 

2. Overseas
 

The senior officer in charge of the Locust Unit should make a visit to study

locust control in other coontries. This should include Saudia Arabia and 
Australia. 

D. Research . - i=r,]. 

.1 F,..-ea - -

The major technic-,l -rofr, hi'av;. beer, ir,e"catel 5n earlier sections. They 
are suiioiiarized arii isLi eilow: 

a. Desert Locust 

(H) Development of reliable cost effective methods of 
ULV ground control of individuals bands. 

(i i) )v?,--lopfment of ULV ground methods for control of 
small roosting sw.l.r-cs. 

(i.i) Asseszment of effecriveness of ground controlcampaigns (proportion of po9puba-.ion in bands; proportion of bNands present,detected and treaL,J; p°:erctnLage kill in treated bands). 

(iv) Methods of delimiting areas infested withsufficient bands to justify aerial drift spraying.
 



b. Afrii:a.- i1ra tory Locust 

A study of the 19t5/6 upsurge t-o determine the causes of its initiation and
decline and the likelihood of a i'epitition. 

c. Grasshopper Damage and Control Threshold Levels
 

i) Development of simple methods for determining

threshold infestation levels justifying control, bearing in mind type of crop,

its stage of development, the level of production (i.e. whether despite damage

in a good year an average yield will result), reinfestation.
 

(ii)Test ing oF n.. or. mixing with bait, cost
effectiveness of control, and th.-e limitar.ions of baiting; this applies to 
locust control as well.
 

d. General
 

(i) Ground spray machinery: an evaluation of
equipment in terms of: output drop spectrum, robustness, ease of operation,
 
ease of maintenance.
 

(ii) An evaluation of the environmental impact of
locust control will be attempted. It will almost certainly be necessary to
 
spray seperately for this purpose only. 
 No additional provision has been made
 
for insecticide and aircraft hire.
 

2. Evaluation Plan
 

a. Evaluation of Medium Term Assistance
 

An interim review should occur near 
the end of the first year of the three
 
year project assistance; and a futher evaluation should be scheduled
 
approximately six months before the project's end. 
 The first would be early

enough to allow modification of the project, and the second would allow enough

time to consider a p)ssible extension.
 

Both evaluations should be carried out b'.
two consultants over a period of

about three weeks. The evaluationisshoulu parefully compare the project's

expected achievments with what has actually been accomplished. one of the

consultants should be an axpert .on ocust control, -arn if possible grasshopper
control, and contcol organizations with blrticular attention to aerial control

and should have considerable relavant field research experience. The same 
person should, if possible, serva on both evaluation teas. The second
consultant should be concer.ned w-tth logistic and supiply matters. One of theexperts for the final rcvievi should be a member of the Locust Other Migratory
Pests and Emergency Operations Section of FAO. Since FAO will be the
implementing organization, it will have a responibility for the proper
execution of the project.
 

The evaluation teams would worlk closely with the Task Force and would report,

initially, to tle Steering Coiunittee; the written report would, of course, be

submitted to FAD who wotild distrilute ii apprupiat-e'..y.
 



' 

' 	 The team wlould c,:JrceLfl ie t'w'pn",li eS both technicalW 
and, organizational &w-)u1lO-recorrL;;cind ,.L0JF"1 w'r,'canon. the .finalm ad, in 
evluationv maFke'iiraiediat,- n±rd iong term reconmweira fLor locust -anda-daions 

grasshopper cot rol 2.' Sudan .
 

F. ~ ~ ~ b~-~-Mock Campaign 7ji~*~~~J.~; . '' 

desert locust carpaign, a .If,.dur.in the. project there has not, been-,,a' majord. 

mocIk~I ampagn execis should -be run in the' project's'ffnalyear The. aim 
would beto test whether the rorject'as suceded i malpurpose;namely
to make PPD capable of coM atting 5 a majorusurge. The exercise wouldmimic a,, 

in - j'real upsurge every, reslpyt including 'tie degree of warning, expt of 
course that actual i'nsecticide would not.-be 5'used. Such an exeris'was" 
devised by FAO for' DLCO in 1985/6 but wasshelv b of a short... eof 
funds., Provision; has been made in the budget for a c sulta+nt to plan the 
problem.I #.The consultant would devise mock, imonthly FAO Blletins and mock!, 
survey reports, and with the help of one of the project staff 'create 'swarms. 
and lb nds'; and of couri-e adjudicate disputes and assess the success of the 

'4! 	 :p ++:-,'455mock carpign
 

V1987: EMERGENCY CA1MPAIGN INPUTSw 

ASudan my b6;in the, early stages of-a desert locust upsurge. Afurther Stage,
comprisingrger infestations than those-of winter/spring 1986.-87 may occur " .. 

in dentral and western Sudan (luringsummner autumJune to October inclusive) * 

1987.. A full 'scale plagjue infestation will not o6ccur then; 'however, it is of.:; 
vital importance thle u-psurge should be halted. 

We suggest the followingj iteirs be funded for the 1987 campaign: 	 ~.. 5)5 

A. Technical Pssistance 	 .. 

The Terms of Reference wi 1. not materially ,diffelr from those2 proposed for the 
~.-~~ three ytr projecot and ari! found in section,,y 5. 

+itm+ fned aieadhl ietara 
s

2. The support rec ,P!h . + .......br . ]" ,. ........... .. *a.. u V. g '
"ri

jusifying a M:cl.A' L'.0 e.:Ves,*'1- iplNie ic~n Ma~ gr,e~ qil _lase 
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3. Survey and Reporting
 

Two survey and reporting experts will be needed to improve survey methods,
inforrmation collection and information transfer 
(one May to August and one

August to November, 8 person months).
 

4. Spraying Machinery
 

A spraying machinery expert will be needed to repair and service the
 
considerable amount of ground spray equipment (July to Sept, 3 person months).
 

5. 
 Stores Management, Administration and Logistics
 

A stores management, administration and logistics expert will be needed to
review current stores and transport procedures, practices, facilities, and to
recommend changes as weLl as 
train selected stores and transport managers

(April to Novejber, 8 person months).
 

6. En 'ironfnen'Lalislt
 

An environmentalist will h,: 
needed to evaluate the environmental impact of
various methods of current locust control and the effect on the environment of
overdosing. if pDssi!jie, 
to e!aluate grasshopper control similarly (May to
September, 5 pe.son months). 

B. Vehicles and Sciaes 

1. Four Wheel Drive Pick-ups and StaLon Wagons 

Needed are six each 4x4 wheel drive vehicles (for Khartoum based staff, 3 pickups and 3 station wagons). Also, six each 4x4 wheel drive pick ups for western
 
areas which received few new vehicles last year.
 

2. Trucks
 

Five each 2x4 eight ton 
trucks with hydraulic tailgates are needed.
 

3. Vehicle Spares
 

A substantial quantity of vehicle spares is needed (provision of spares for
vehicles supplied in 1986 was low and more spares are needed). 
 Hydraulic

tailgates should be purchased for trucks supplied in 1986.
 

C. Aircraft
 

AvGas will be needed and is budgeted for.
 

Provision has been made in the budget for approx. 1,500 hr. spray aircraft
hire (this is the nubier of hours needed to apply the amount of fenitrothion

being purchased). Also hudgeted for is approx. 250 hr. of reconnaisance flyingto locate locust swarS. Suggested contracts covering technical aspects ofhire are atitached (Appendix A) because provision neededis for spray equipmentatL-actjments (nLow re.e, inflight f.ow regulator) to eniure hired aircraft canbe usecu e*f iciently t o 1,jdi th, st.i.pulated area -30sa,], 
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D. Pesticides
 

It is unlikely that a locust campaign larger than one in which 130 M.T. of
 
technical fenitrothion, or its equivalent, is properly applied, will be
 
needed. It should be supplied in drums no larger than 100 liters each to ease
 
handling. That amount would allow treatment of over 4000 km2 of swarm or
 
band. A medium sized swarm is one covering in the region of 20 or 30 kin2 ;
 
an upsurge with very large swarms is unlikely as early as the summer of 1987.
 
It should be borne in minO that number of swarm reports is not the same as
 
number of swarms; somerii, swarms are missed but often the same swarm is
 
reported many times as it moves from place to place.
 

The technical fenitrothion ordered for the 1987 emergency campaign is unlikely
 
to arrive before June. By then it should be clear whether or not a major
 
summer desrt locust campaign will be needed. A thorough analysis should be 
sought after the fenitrothion arrives from the FAO Locust Other Migratory 
Pests and Emergency Operatiorns Section in fRome. The analysis should assess 
the desert locust situation and tA- pC32s-.ie ris.:s to Sndan from that locust. 
If the analysis concludes c,&t thA cinik of a major ut:tbteak in the summer is 
negligible, the pesticide for Kwoert iocust ,ont!r' s-oui] be retained in 
Khartoum. In that event, it would foz'm the rnseLve icr Lhe proposed follow on 
project, so reducing the cost of that project. 

It is more difficult to determine the amount of pesticide which will be needed
 
for grasshopper control. Bait spreading primarily be farmers is likely to be
 
the most widely used method. A purchase of 20 M.T. of fenitrothion technical
 
for grasshopper control which can be reformulated as EC if required, is
 
suggested, and 190 M.T. oendioc-rb and 400 M.T. propoxur, sufficient to make
 
up 8,500 M.T. of bait.
 

Note: for 1987 the PPD purchased 8,500 M.T. of husks. Based on FAO
 
recommended dosage rates of bendiocarb (@ 0.5g. active ingredient per kg.) and
 
propoxur (@ 2.0g. active ingredient per kg.) the quantities of powder to be
 
ordered are as follows:
 

Bendiocarh 1% powder at $2.60/kg 190 MT
 

Propoxur 2% powder at $1.50/kg 400 MT
 

6. Transport and Storage Facilities
 

The safe disposal of outdated chemicals and clean up of store compounds by
 
removal of contaminated soil and wastes for decontamination is a matter of
 
urgency. Based upon preliminary estimates from Shell a sum has been budgeted
 
for this.
 

To the extent PPD is unable to do so with their existing resources, contracts
 
will be needed for transport of Avgas and diesel vehicle fuel. Storage and
 
disposal of outdated pesticides will be covered under a separate contract.
 

It is recommended that pesticide import and transport, and also dispersement
of Avgas and vehicle fuel co field stores be dealt with as last year. This 
will reqpii[e the provision of counterpart funds. 
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F. Training
 

The Project Manager should organize a training course for locust control team
leaders in advance of the campaign using the other consultants and local
experts. 
The accent must be on practical work, not lectures. Certain visual

aids and equipment are likely to be needed.
 

The consultants concerned with survey and reporting, and application and
spraying techniques should pay particular attention to on-the-job training. 
A
second formal training course should be held at the end of the campaign

(October) partly to discuss problems arising during the campaign.
 

The stores management, administration and logistics expert should organize a
training course for 
PPD staff in charge of stores, transport and
distribution. 
 He should conduct another course 
for lower staff and laborers
in 
field stations stressing the safe handling of toxic pesticides. 
The accent

should be on practical training.
 

G. Other equipinent 

1. Rar] ios
 

Budgetary provision has b,,en jn'arie tor 12 SSB/HF radios - 4 
zo be installed in
Khartoum based staff vehicles, 2 for western region which is still short and 4in reserve, e.g. r istF[lat .r: in -'ircaf .
 

Note: A ,anlficurer wi'th a local agent i preferred. 
 Sets should becrystal] ized nrt fu.1 y syn hesized. 

2. Protectivc. clothing.
 

The following will 
 be rie, .iJ for i:he i e--erg.ncy.. ..
 

Simple cottorn nose.TIIIth "i1.sks 
 10,0n0
Coveralls, caps, and go'391es 1,200 eachLeather boots for field team 
 200 pairs
Rubber boots, and rubber gloves 
 1,200 pairs of

each 
Water containers, towels, and soap 
 as needed
 

3. Camping E ]uipment 

Camp equipment and water containers will be needed for consultants and for reserve. 
 Large tents for the field teams will also be needed. Some other
items especially survey and control team equipment (sweepnets, ventimeters,
binoculars, etc.), spray trial equipment (anemometer, cages, sampling
quadrats, maps, insecticide pumps) will be needed (this requires both hard
 
currency and local currency funding).
 

4. Spares for Ground Sprayers.
 

It does not appear that any additional sprayers are necessary, but additional
spares need to be purchased for the ground sprayers already on hand.
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June:
 
(a) Survey of summer breeding a..

(b) Possible start summer locust control campaign
(c) Stores management ad~iiinistration and and logistics ekpert leaves
 

(a) Assessment of environmental impact locust and grasshopper control
 

(d) Devlopinent ULV mfethods for grrund control. u -pment and testing 

(a) 
(b) 
(c) 
(d) 
(e) 

July: 
Survey expert arrtves 
Environmental impact assessment exjFeLt arrives 
Survey and control sumpier oreeding areas 
Development and testing continued 
Control criteria expert arrives 

August: 

(summer conditions)
(b) 
Estimation of threshold levels for grasshopper control
(c) Summer campaign continues
(d) Continuation testing and of development ground control methods
 

September:

(a) Environmental impact assessment continues
 
(b) Estimation of threshold level continues
 
(c) Summer campaign continues 
(d) Review of pesticide stocks and reordering
 

October:
 
(a) Training course for PPD seconded officers
 
(b) Survey expert leaves
 
(c) Environmnent a1 expl.rL: leaves 
(d) Threshold escimation expert 
(e) Proji-ct m-anag"r fnirLeave-- recreation leave 

NoveiTber: 
(a) End of sunmer calpaign
(b) Senior staff LLai]ifj]lc course and review 

December: 
(a) Planning for winter/spring campaign
(b) Biogeographer arives for 2nd visit
 
(c) Preliminary winter/spring breeding area surveys
 

1989 January:
 
(a) Return of Project Manger

(b) Second appli.cation exper:t arrie. 2 nd %i..­
(c) Start of winter/spring c g
(d) Interim evaluation Missicr arives 
(e) Arrival of survey expert
 

February:

(a) Continuation spring campaign
(b) Further development and assessment ground control methods
(c) Assessment of needs for sumner campaign
(d) Ordering of supplies 
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March:
 
(a) Continuation spring campaign

(b) Arrival equipment enji:ieer

(c) Training course PPD secondped c.cL-jLn 

April:

(a) 
 Overseas visit Head Loncy.sL Uni.t
 
(b) Survey expert leaves.
 
(c) First application expert 'eaves for recreatjon leave

(d) BiogeogLrapher leaves
 
(e) End of winter/spring campaign

(f) Application expert leaves on recreation leave
 

May:

(a) Planning for sumner campaign

(b) Arrival stores management, administration and logistics expert

(c) Preliminary srruner breeding area surveys

(d) Distribution of pesticide and supplies

(e) Equipment expert leaves
 
(f) 
 Head of Locust Unit returns
 

June: 
(a) 
(b) 

Start of sunmer campaign
First application expert returns from leave 

July: 
(a) 
(b) 
(c) 

Arrival of survey expert
Arrival of damage threshold level estimation expert
Assessment and development control methods 

(d) 
(e) 

Continuation of suirunt" campaign
Stores managei,,;it., administration and logistics expert leaves 

(a) 
August: 
Continuatic;n of Jul* a.cLivities 

September:

(a) Continuat-io; of Aigust: activities
 

October:
 
(a) Training course for PPD seconded officers
 
(b) 
 Damage threshold level assessment exert leaves
 
(c) Survey expert leaves
 

Novembe c: 
(a) End summer ca;mpain

(b) Senior staff revi aw of y'a~a' ' 

December:
 
(a) Environmental impact assessment expert arrives on 2nd visit for 

winter/spring spraying)
(b) Preliminary surveys winter/spring breeding area
 

http:Loncy.sL
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May: 
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(a) Stai~t of ~'i. ~;: 
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logistics and exr)>-rt 

a: Cj 

(c o Jn atiite 

~~7& 

_ I 

(a) Continuation of July activities 
*(b) Mock campaign ends and expert who planned itleaves 

September:­
(a), Final evaluation mission1 

()Training course for PPD seconded officers 

O~Gtober:rve 
.(a) Senior 1levfeltra inrigj cous and 

I. 

Ent%c o I t.7 ")J 

-4,I. 



4~~~~ 5'J&.v4 

VII. FINANCIAL PLAN 2 " 

;>Thedesin te'am did not sufcin time:,tto6discuss'the levelslof PPD support ',likely to be expected for either thie'en-irgency prgramn, or to the three year. 
. 

project., PPD's budget does rot specifically provide for locust or grasshopper,~~ controIactivities (see Appendix B); ,and,'lit is~notyet)final'ize'd for the ' 

:su f .6i~ficietdeta'ry -provi'
T 

ill b~e provided'for'any ernrgeicy,,as.'well 6s'
 
for all other project assistance proposed-herein-


4 4---*<---PP~s ontibuion tothe-project has been .assunied- to be 
-: 

the usual support 
"facilities, 
 e.g. off ices, vehicle maintenance, PPD'staff salaries and per


- diem. It is-
assumed, also, that laoaoyfclte for rsdeanalysis 
will be available. ~ 

It is suggested that, if rcc.s,:ary:, donors :equest PPD to provide a budget ofthe Sudanese government Irps~hOU t!3,
 
Budgets fol.low &A4 h I .Ino Ceq:4ziqn, for the proposed
-L ,T2-n~ 

-

-three-year project. PI -nt.:..'thjtr,;poiii ias 1be-en- rr,3'e for inflation 
­

~' and that the contingerncy 1inkii en i'r ccns%cvativ, ly planriel to, be, less than5%of the emergency campaigrn b~udg't,< arnc. less thani 8%6!> the three year

project budget. 
 -

4 
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~~~-r rd'CUrrency tf 4:ei -c- :-

ConSUlItants (tot-al-41 - persorr-a-"-i-o-'
TrjetManager~ (8 p8sn0ots}J
 

j, 

~ 90­
~Appic a t'ions Experts7(iLoa 9 person months)-' 
-'Survey and Reporting Experts (total 8 pron: ionths)
~'Spraying:Machi'nery 
 Expert (3 person months) 

- ~u80 
3Q
stores Managerrent, Administration ani~gitic 8pro ot')8
Environmentalist (5 pc'rson months) gi5c 8pro ots 0;
Office Equipmnt and SuI)'jlies .51-

:. Aircraft charters for peconriel movement', 	 80'
Aircraft hire for survey and spraying 
 600
Vehic5les 
Vehicle spares, including tires 	 375 

100kOther 	 spares and equipinent, incoluding training aids and- radios 80Fenitrothion technicalj (ULV) ~---
BenciocarbiJ% powder 

- 1500
 
Prop1OXUr _2% powder 500
 

-- : Protective clothing 600,
 
10
Evaluation 

Diesel fuel 	 1 
Contingencies, including tents and other,camping equipment 	 20­

130
 
IOTAL 


4525
 

'LocalCurreicy 
inU.S,dollar euivalent@4SL=$l)* ' 
Secretary/Adinin. Assisliant 	

--­

.5' 
Av~as80
 

-~Renovation of PPD lahoraLory cLWacidMedani. 50)
~-----	 Euijment and suppis--'1
Cllearin co ts 

75,
Psiiedisposali, 
*1. 100 

450
 

onvisgonci~Pr;1~ ofSoaefc-iyrhbltto 
har curc cos Ls 

-. 50 

loNon 	curreency cost-s 

This had curr-n isno oipehnsvtaddoc
 
'1 bnUj7i..

'~i 	 no-4- L; sunc 74Lo 	 a 
- I Cu L-4 

I a '- S 	 .ie e ,t 
 25001dei'whiis x*(c.t0 

50 

4
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B. Donor Project Budget in US$ 000 *** 

Item Year 1 Year 2 Year 3 Total
 
Technical Assistance
 

Long Term 
Project Mnager 120 120 120 360
 
Spraying Applicat ior.,s 120 120 120 360
 
Secretary/Admin. Asst. 15 15 15 45
 

Subtotal 255 255 255 765
 

Short Term
 
Spraying Aprlic2II :,z 3Q 30 30 90 
Survey 60 6n 60 180
 
EnvilronmenLa] 40 40 80
 
Spraying Equtpmenit 30, 30 30 90 
Biogeographer 40 40 80 
Control Criteria 40 40 80 
Stores Administration 20 20 20 60 
Logistics 5 5 5 15 
Mock Campaign 20 20 

Subtotal 265 265 165 695 

Commodities 
Pesticides 

Fenitrothion* 1000 500 1500 
Powders 600 400 400 1400 
Others (depending on 
research) 500 500 

Vehicles & Spares 
Office Eq,:ir,. £ Sup1-) s 

150 
5 

i)0 
5 

225 
5 

525 
15 

Protective CrLotri 1rj
Ground Sp--ayer( £ Spies 

10 
10 

10 
20 

10 
5 

30 
35 

Radios & .0 161 5 4 
C a Irip ing E9t i p;kmuj ] ]? ,. 
Research .. :... i5.. 20 30 
Survtey Eu-)i -.... i 2 25 
SubtotalJC l.3.I) '65 .12, 

Other
 
Aircraft Hire**
 

Survey andl l'ransp )rt 80 80 80 240
 
Spraying 600 200 800 

Vehicle Hire for i.cveelnt of 

control for ],c,.,,. ,air.a i r,*"l00 50 50 200 
EvaluAtion 25 25 50 
Re-e,.-.rc. 25 L,.1.. 55
Over2.ea : '(T.i* .: "'•:").), 

442 
32" 21 

Grand Totals 320 2673 1417 7400 

* May be less if savirqj in 1987 - aim should b% at least 120 M.T. rc-.erve 
fenetrothion tezhr-ica or e.uivalent. 
** 

*** 

Savings may be carried forward to next year(s). 
The budget dX-.<i not include rehabilitation of stores mentioned on t:he 

emergency assistance hukJcj;-t page. 
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Notes: (1) Nc payment will be paid for the return of aircraft to mainbase for servicinh anj rep'Isit orng it the fieb:, i"Wess repositioned at 
a different rJat-. 

(2) The supplie- Call be re:po:s.tiit: Fur per then anid other expenses of: the POL J, .r-r. ,F }.his ,...
stf e.,p . 
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Appendix B (continued) 

Development Budget 

Japanese Aid 5,400 Million USs 

Local Budget 3,415 Million LS 
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