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Explanaiory notes 

Reference to "tona"   indicates not rio  tona,   unióse otherwise  stated. 

Uso  of a hyphen  (-)   bot ween dates  representing years  signifies the   full 

rrnod  involved,   including the  beginning and end years,  e.g.   1971—1973. 

A slash (/)   between dates representing years  indicates a crop year or 

financial year,  o.g.   1971/72. 

A comma is used  to distin^iah thousands and millions. 

In tables,   apparent   arithmetical discrepancies are due to rounding of the 

basic data. 

The monetary unit  of Syria is the pound (LS).    During the period of the 

project,  the value  of the  pound  in relation to the United States dollar  xas 

tUS  1 = LS 3.6% 

The  following abbreviations are usedt 

Technical abbreviations 

at m 

EBP 

K 

ha 

hp 

IBP 

kW 

ULV 

HP 

atmosphere 

end boiling point 

emulsion concentrates 
2s 

hectare (10,000 m ) 

horsepower 

initial boiling point 

kilowatt 

ultra low volume 

wet table powder 

Organisation! 

CIPAC   Collaborative International Pesticide» Analytical Council 

PAC       Pood and Agriculture Organisation of the United Mattona 
WO       World Health Organisation 

The designation« eaployed and the presentation of the Material In this 
publication do not imply the expression of any opinion whatsjMr on the part 

of the Seoretariat of the United Wat i one oonoerning the legal status of any 

country, territory, olty or area or of its authorities, or oonoerning the 
delinitatiaa of its frontiers or boundaries. 

Mention of firn nanes and ooaswroial products does not inply «ndorsasMnt 

by the United Mat ions Industrial Development Organi set ion (UUB0). 
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>!HWARY 

A..-1-i-.utur- u< „n- of th, most important ,-on úc activities of the Syrian 

Aral hep„blic. RvK .ear, peata, diñases and weedn dratrojr oropn with a vaiar 

>^" " >rv  than   LS 100 »illion. 

This  ,tud.y  pw lt market   analysia of  the  rrowm, demand  for  peeUcde«. 

The description of the operation,   personnel  and nur faro  requirements for a pro- 

posed  formulation plant  aro presented  in a  layout.    And economic  aspect  such 

as  fnroiffi oxchan^- saving,   investment  and rash  flow are  analysed. 

The   -on^ltant   rrconmends  that   a  formulation  plant   be   constructed  as  BOOH 

as  possible  .,, be on-atream b.v   l',78/79.    In  further recommendations he outline« 

the  noat   important   d-ision«,  that   should be  taker,   in  establishing a pesticides 
industry. 



INTRODUCTION 

•/'V«l t PrüJWCt   "AMi"tanC,!   t0  "" P'-tl iW'B  —-"   i«/ **/,./HIJ) was   to provide  „port   M8i8tanne   t0 the  ^^   Qf  ^ j 

A,a   T" in aMPMln* th" f"a31bilit* °r -t.bii.hin* a wlltipurpo.r r-um-o ro•„utio„ plant.   Pollow_up tenhninal MBl-tancf> by (JNIDO 

A83tat..J   in  th,  J0b description,   th,. ,xportf   in  ,onsuita(irjn vdth  tho 

appropriato «ovnrnrnent   a^ncim,,   ^ expected, 

pnBii..ii*B,
T"  B"JrV,!y  "'"   ':iirn,nt   ^   «>-rt-t«rn demand   for   export   potential   of 

( b;   T<>   r<''-ommf>nd   nreaent    inH   rw.+ ^„*i    i ,. . 
«iunti-n  procos,  wlth   b?ock-nor  i^     "i,?frÍtlP3'   * ° dP8"ib*  »"   P•- 
bal.-uK'PBj ax-ffrdm3,  and to givo material  and energy 

tailod  l^nTuM;* pP,!limi"^   ^   of  tho plant   „„  t(J complotfi a   io_ 

roaulredÍ)  ?°  PrOVÌ',e  "  °rßMittUon  ch»rt •   **,* in detail   the  personnel 

-pecifi^t)iS.rt,,r,nlne  thfi teChniCal  Ínputs »ith «"I*-!,  on the  r*w Serial 

assiBtance ÎSeîSj" thC aV^labilit^ of kno-how,  patent   rights and technical 

with thilL0 eiaî^UonÎ6 ^   BUitable "ite  fW th" Pr0posed  ^  toother 

fits,  anÎ^n;e:^Tan^c^87^ow^le8,  ^ ^^ **"»*"«" «* P">- 

(i) To prepare tender apecifications for the formulation plant, 

of 

  '«»   <-"<; lunimianon plant; 

.echnloií'^lSl':.0" fUtU"e f0l",-"> ""-. »«»-*»« th. „^Ht, 

r,7T .T Î" ltn",iC'" (0A *" "" (16,) "ho,e ""••lo" ette"ded f• * '-»w 

». .** 1, th. »xM^r, of ,„,„, ,„ nwt ,hu itu4j_ 

». «.It of th. o•„lt„, ,« „,„„< ltl topoh 1973 but ^ hfU in 

««»»•>• »«1« th. .-»Irti«. ., „.,»„,„„ eoono„lc rtudle>-   He 
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At   [<r...vn',   i...  .»•„.  J.yri:ui  Aral-  Republic,   all   p. ^ i   ii. ..  nr-   impo-trd  aa 

r-r-ilat^i   product,  at   hi,*.   cent .     Thn   „bj.vtuv   .,f  th,   ;n udy   was   to  examine 

th-   possibility   of formulation  of  imported   raw active  materials   using as much 

as i-oMiblr dormir  roBomrrs  for  inert  carriers,   solvents .and  parking materialn. 

Thr  project   could b-   feasible  only  if material* of hi,*  quality  «rm  found. 

The   establishment   of a  local   pesticide   formulation   plant,   providing far 

both agricultural  and  public health  requirements ,and  using dornest ir.  resources 

and thr  domestic   labour force,   would  result   in a réduction of foreign exchange 

retirements and of tho cost   of products. 

The  minimum economic capacities were considered to be ^00 tons per annum 

(t/a)  of  liquid  formulation and   1,000 t/a of powder foimulatlon.     The cost   of 

equipment   would be between LS   1-1.5 million,   and   land,   building and civil 

work would coat   approximately LS   1.0 million. 

If the present  study  ioronstrates good economic results,  UMIDO assist ance 

in equipping a demonstration plant  may  be  requested. 

Training possibilities exist  for analytical  control  and establishing quality 

standards (through collaboration between a current  UMIDO project   and the Food 

and Agriculture Organization of the United Nations (PAO)). 

This study was made  under the supervision of the Ministry of Agriculture 

and Agrarian Reform.    The consultant  was assigned to the Research Centre at 

Douma and was assist.d by M. Ha-idi} A. Abboud »as assigned as counterpart fro* 

th« Ministry.      Th« co-ordination of th« inttrtsts of th* Ministry of P«troltua 

»nd Mineral R«sourc«s and th« Ministry of Industry was «ff«ct«d by the Stat« 
Planning Coawission with th« h«lp of T. Dagli. 
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I.     IMPORTANT CROP:; 

TV. cultivate  aroa,   in   V/fi,  amount*«,   to a total   of Wi mi¡¡i„n >,.,.,,„. 
(na)^., .Ulion ha  fallow and   ,.4 .ilHon h<t „roppwl.    0f   thi„  tofal   _./ 
Í..9.000 ha were  ir-i^ted Md   ?.e milUon ha ^ ^^    ^^^ .  ] 

publicly-oumd f:ul,ivated  land  ,!onBiBtpd  of ^^ ^  ^^ ^^ 

areas  totalled 2.8 million ha. 

Gultivat ed areas were cono 

Hassakeh 

entrât ed an fol Iowaj 

Million ha 

1.58 
Aleppo 1.26 

Raqqa 0.67 
Hama O.50 
Home 0.43 
Idleb 0.38 

Damascus 0.26 

Tart Qua 0.13 
for ,hi. „tud)  « orop. „„ ,elec,ed (aee ^ ni) coveri      a 

area of 2.4 million ha. 

«»ere «ere „e.rly ! milllon „^ employßd in ^^^  or ^ ^ 

50% of th. total „ork fore..    A. contribution to a» „a. around 2*.    A. «ri- 

cultural product, are the base  for many other industries, harvest  result, are 
or the greatest  importance for the whole country. 

Apiculture depend, on favourable climatic condition.,  especially in the 

Syria« Arab «epublic *ere only 1* of the cultivated are. i. irrigated, and 

•71 ZTT fro"w to yw *ffectg crop ylelds- Äe yi«id «««• *r 1972 «nd 1973 »re presented in table 1. 

After the oon-ctiv. d0 y.T. 1955-1961, *ioh „wlt#d in ^^ ^^ 

tropàic conine., for th. .cono»y, all effort, «.re mfU to irriga*, a. much 

•~.l. l«d M poMlU..   ». tar*,t. of th. five-*.., ,1«,  1976-1960, are, 

1975 
LthQU—Üd h|) 

Irriga*»« 576 

•ry-lMkl (9H 

"^•U) 2.013 

**-t«al 2,o0e 
fcy-l«* (250 » 
raiafall) (a»t fia**«) ape 

T*W1 3,4« 

1900 
ítílíMMIJ ill) 

1,024 

3,896 

4,696 
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i"ribl,-   I.     Harvest  yiolin  por crop  in   1'/,',>  and   1»M 

':• T:' At •va Yi. 'Id Typo of 

» ' i.' 

(¿i und red ha) it/h»l land 
W/2 l'/M 

».oat MM l,4ï* 1.Í 0.4 Dry 
Rarlov VM M 4 I.? 0.1 Dry 
M ii.-,.- 12 12 \.s 1.Ì Irriflatf*d 

•'   '* t .Hi ?i.S XX) 1.8 2.0 Irrigated 
ò'it'ar  b>'.''ü 10 3 ?<>.0 20 .0 Irrigated 
Lontils ll1. '.» 2 0.8 0.1 Dry 
P.natoos A a 15.1 13.2 Irrigated 
Olivos 149 7', 1.1 0.4 Dry 
Orapop ¿7 là Ul 2.0 Dry 
Grants ? -> 4.? 7.1 Irrigated 
Tornatoci a t1? ?1 14.^ 13.0 Irrigated 
Watermelons 57 40 8.1 2.5 Dry 
Vetchos 55 64 1.0 0.2 Dry 

It  18 planned to have no fallow land in two climatic areas (with more than 

250 mm rainfall).    The  total cropped area projected for  I98O should be  I.3 miiilon 

ha greater than for 1975.    Tlus X. an wri.n resolution, it. target, for harvest 

yx.ld» are even «ore challen^' than the. for cropped are.., .. Äiy.n in 

»bl taci« ¿, 

Table  2.    Projected harvest yields for I975 and 19fl0 
(Thousand tons) 

1975 1980 

Cereals 1,777 4,034 
Legumes 121 365 
Fodder crops 207 9,094 
Cotton 388 488 
Sugar bests 200 2,500 
Oil mdi 249 437 
Potatos«  yz  £g 

Total 3,059 17,376 

* 

For .0* crops, i. p^icuu,   «^ bssts, foddsr orops, rio. (to 27,000 
ha) «d -i... it i. plMMé t0 „^ th# iurfM# M érmaiiemlì9 immn m)t 
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-»H.   f" "«on,   wheat,   fruit   trees  „  stable.,  mor,   intenSiVe crop ^^ 

are  planned.    Suoh   forecasted growth  will  roquiPr  botter irrWion? mQrp  ^ 

tilizer use and  increata  plant   protection. 

To meet  th. challona of the  five-year plan  in uUlizing more intensive 
cropping methods,   plant   protection will   bPnono „ integral  part   Qf ^ ^ 

planning targete,   for without   inched use of pesticides the desired crop 
yields cannot be obtained. 
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II.     IISI OP PESTIOIDfS 

Insoots and diseases attacking .-ropa 

A variety  of  insects  and disnea attack most   cultivated >;ropa  (see annex 

IV),   thou,*  the  nX...nt   „f  inflation  varie with  ,iimatic conditions and  2oneB. 
Infeste,! ar-as  ar„   1£,ually  Br!ai , f   :,nly  n,.,.aBionally  ^omin,? epidemic. 

In  1-4,   it   wa8 reported  that   infestation  in tho Syrian Arab Republic 
ano-.mtM  to   Stf  for winter  cropo  and   ifl* for Blinmor  r.ropn.    H„avirr  ^^ 

have  boon obBorvoi  .vion^ the  following Topsi 

Percentage 
Co* ton ^Q 

Lo^i/nos -^j 

Chick   p. as (^ 

Tomatoes pt, 

Potatoes 25 

Fodder crops IQQ 

The mo.t important   peats are eariaa insulana, heliothi. aligera,  l.phygma 

exigua, aphi. f.bae, dacu. oleae,   scale in.ects,  carpocap.. pomonell.,  and red 
•pider mite». 

-fte most  .„portant di.ea.es are pla«noP.ra viticola    and p.ronoiIfK)ri| 

tabacina septona. 

In.ect. living on different crop. pa.. fr0BI one cultivated .r.. to «other 

throughout the year. Plant protection i. concentrated on . f.„ crop., cotton, 

*•** and legume, (lentil., fodder crop, etc.), olive., apple., mw b..t. «d 

tobacco. *eB a pet or di.eaae i. not kept under control, con.id.rtól. d^am«. 

i. incurred and the entire harve*  i. threatened in an inf.*.* area. 

cau.«d bv ^r^f ajd di.««««, 

A United fatica» report on growth pro.pect. in th. a«ricultu,.l ««of, of 
the avria» Arab Republic <Wl) e.ti-t.. th.t th. r..pc«. to th. ani ,or 

inweticid.. would r..«lt in . bo-fit oo* ratio of 28,1, tbt !.. for .»„ 
L» 1 .P*nt o» ia^cticld„, U * nM +. ..«.4 „ tk. „^ er0f>     ^ 

l.~l of ia-ctioid. «.a co^a^d *» tb. larg. »•*., ., u,.**,... ^ 
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be the  reason   for the hi«h  reepon.e  noted  ln this  ,a«e.     R. Krupicka estimated 

W. of .ore  than LS X» million per annum owin* to  inadequate treatment  with 
pesticiden. 

In the   fiv,-,ear planning report  of the Plant   Protection Department  several 
piamplen of  losase are privent 

illUoni      n,P WPH trPatment   ^P*1^ in 1971/7? realized a profit  of LS  36 

(*>) Cotton.    Milt cauaed a loss of 3.6< of the total h-rv..*  -^ 
Antoni, effected a 10-90*  lo«,  in the infested ¡re.! '       "*" 

Inrly infection,  of eariaa insulana caused up to 60* damage, 

entire hÜÍvfSft**"    X" ^ "*diterrAne" a•* i«  1972/73  scab destroyed the 

need control made  an improvement  of 10*j 

(4) 2ÜISI-    D^u.   ol.-* destroyed 90* of the harve.t  in L.ttakia, 

In -i.ini ?oÄ-J^^r.nr,^^-"»'^ *»•"• ««—*• 
ÄSÄJTÄ^i^^^- - —- =*«• 

W>* Wits «* pi^ protection are respected in the  fourth five-year 
plan.    Hi*h.r crop yields aro Und on adäquat« postici*, UN. 

To «fJte  large quant it ie.  of pesticide« available „ithin . short time is 
tk« scope of this ttud>, 

mtkU tha aov.mn.nt tk. r«.pon.ibility for plant profction i. d«l.,nfd 
to tk. liairtry of afrtcultur. and j^arxa» ..for.,    lotk it. dimctornt.. of 
•ffkrU», *ff*r. and tk. diraetomt. of agricultural r.~ar<* ka« plant pro- 
tei«. d.part—t..   Tk. lattar ka. „.saroà static in h«, álMpo „,. 

Uttakia and ^«arek .roup, .ttaokad to nokafanat inn^etor.i...    -our^n 

»**W i«-P~tomta. ,o, .la.» pr.ta.tinn .r. uni., tk. àVnW^at dir^tornt.. 
for njpmrin. affair., «itk np,>U-üon group, i, tk. «,.t instant ar~a. 

4-id. fra. tk« ,o~m-«tnl orfani M* i« of alat prntntrti.., •pa.iali.* 
p. «tkln tk. toaaooo crp.r«lU« «d «^ .«*.<*,.,*, o.rp.mti« and 

tratad Mrvio. taokaieiana ri — »«„.«.i. . *     . ***** i««».».»! rm nritwd.ljr.MMd mnpisi». am «IM Ut «ros* od 
ta tko pr«otia. of tk. pr^ooti«. .f pi«*.. 
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n-  --niiM.lm  ,•• aii ,t,t„ a(-Uvitlt,B t,hinillpil by fh(i piiwt ^^ 

!""'tl,,n  lri ,h" "inipfrv  -• améliore *r. i  Adrian Reform. 

A   .     ir.,   ?-.r.--.^t     ,;•   n, .,jt1   ia mad„   in   ^^„^t   ^fh   ^ ¡    ^„^^ 

Ail r-«ti.idPP t.. b, u.,,,1 ar,   p..,,.,,.^,.,, ln Jj¡v ,iV TAreo> 

TV    roantiti.-. ani   -lu,, -r, .Iie,iried  ,,  „,„  ^^ 

Importation« an   -«do   in   timo   for appli-iti-in. 

l*ro.-   Um,,   privat,.y   „wn..,1  „^.^  ^   wiiuB   ^ntj    ^   _mirib^ 

-  third  of th, vol»,,  of pe^oidea needed.     «ith the  nation of 

Tentiti,., or diff^nt   prodlif,fs by ^ ^^^   ^^ ^ 

Peloid,  ne.da are  nti.fW.    r*efle  peaticidea „ut   be t„at„,   for  th.e  y,.r. 

7WWh  f,t3tÌ0n8-    ^  P'iv.t,.ly-^od  •mpanieB try to ^ sl L   farm_ 
and  tenant? as Tuch  an possible. 

The  in.p.ctor.t.. for plant   protection    concerai., on  Ur* ar... of key 

crop. with »odern „ethoda of peaticide control.    Duri», p.riod. of „^  inr„„_ 

ft ion aa „any aa 90 control tea*a eon.iatin« of a graduât, engineer and an 

# autant   with a ear.oba.erve th, areaa.    .^ control ^«M.WO h. tvtry.ee* 

«d  regain  in close contact   «ith the „iniatry.     In their reporta to th. «iniatry 

they ^ive the  ieval of infeBtation, proble». and rwult.. 

fte Re*earCh Centre ia *»l«'«i»f it- laboratory faciliti,..    Although „n. 
trained  .peci.li.t. in entornólo*,, plant di.eM«. ^ pe.Ucidp ^ m ^ 

at  pre.wt,  there are .till „ot  enough qualified per.onnel. 

»•March i. concentrated on individual  orop..    Por #M-,1#    ^ t„. ^ 
Inarch Station r.~.rch u ^ condttcted ^ ^ ^^ ^ 
•rtlM th. r...arch.r r..po«.ibl. for .11 potato-grò*«« „^ u tfc# „^ 
Arab «.public and for th. plant profeti«, ia th.- «M.    Äe „^^ ^^ 
h.ve b.« good, up to 30 t/W. can b. ha•**,    a.« ^^ M „ ^ 
year around in rood quality. •*•»*••*• 

»Jl^ *T ",*#"°11 ,l-i4-•, ** "^ 9é99tiym VÄrtrtl" 0f *~* -» 
•ctlvlty of fio i. l.aiia« to fa^ourrtl. ra^u.. 

M«t »rotooti« i. ai-ajr. ut.gr«!.. Ut. ta«M >rn<Ta—.     *« t. 
•f th. «^ fiv.w plMI é-M|É tà# ^^^ ^ w^--ii JiÄ ^ 

»«•«»ti-.   A foraulatio. plmt 0«U «K-triht. t. ta. tta4i»«rt ^ tu. .w. 
*>«ti^. and ahould b. include i, th. ^ organic, . ohlrT^ ^ ' 
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In th«  Jfcrian   Arab Republic  ^od or^mmzatior   »tiny*   for  plan*   prot-tion 

that   provide« Hp^r-i,l1BtB  «ho ar* w>ll-t r.in*d ani   war-*  fViliti..:  that 

-on«entp»te on »irurl* cropa.    As plant  protection   is imll-int^^t..»*   int-  the 
rm^r-h  pr-wamr...,   »hep«   ia  a ,,,„,   ba;li8   {.po|r  ^^   ff)  in.,rf.wi   fhp   ^   ^ 

improv *h>>   ¡'lall'.,   of p»a» i   i.<i»T!. 

Syat-m of D«-ati   ^i<     liHt.-it.at^on 

Importation  of   r-rfat-red peatinidea   in poanible only  «i»h  th-  consent  of 

th.- MiniBtry  of A<m-u¡t ur*.    Of the  total   amount   of imported  pentinHea,   R:- 

.'hiding S^iuBt,   Tijmo   import  ^.     The Toba•.  Foundation   importa   iimotly 

500  t  dithionarU^at.-a,   or   10*.    Privat-   import- ra   rf.o  ar<    r «íiat.-r-d  number 

Only   three of  Uoa-   r-tfiater^  import   í,u¿-   .,uan, it I*-B;   th-    ,-r.ain.i-r han.il, 

amali  «raunt, ocasionally,   dually   for th.-ir own „,-ads.    Th- quantity  purohaaM 

by  privat, importers   ia  30* of the  total.     TAPCO giwa small  quantities dir^tly 

at   coat price  tu  the  HinUtry and to at at .--own,.!   ¡arms. 

The  lar^Bt   quantity   of  importa,   rfu.-h   in   IM/5  wa9   of M» t, ia  handed  by 

#the agricultural  Bank.    Camici, arrive at   Lattaia *h,r,  a rçhou,, w¿th a 

canity of 10,000  t   and small analytical   Laboratory   facili tie.'are  available" 

Äeaical analyaie   ia   made  at   the Parity  of Pharmacy,  University  of Damaacua. 

Prom Lattaria,   material« are aent  to the atorehouse« at  Aleppo  (40,000-ton 

capacity), Deir-el-Znr (12,000-ton capacity), Damascus (10,000-ton canity) or 

directly to one of the 50 warehouaee throu^out  the  country.    Total  warehouae 

capacity i. 150,000-200,000 t, to be enlarged within the next   few yeara.    The 

tranaport and «r.hou.e facilitie. are not  alwaye  linked.    Rain ma* c.uae dajnage. 

Ä« AaTicultural  Bank add. 2% to the  import  price.    Pricea offered by the 

mat we fain nowever,  quality and eervicea are not  alwaya aufficient.    A« 

local dittriWtion of quant it iaa i. giWR ln mmn Ix. 

Pri*** oMfMiM dirt riaut* throw«* n.„iy 250 email dealer» located 

t»ro«iW the o«artnr.    The percent a«, that «a/ be «Med to the net import 

»rice 1. 3*% dietristi- eoa* iaoleded, «ita th. amali dealer normally r^ivta« 

10% aad the priva««  n rapan/ 3d*.   l»e importer ia held liable far all accidents 

ma failed, oaaa^ta* «Ita dia«riWtlea ajad application.    PMoea affari by 
privai« fina ara al*, Wt eerrl*«. «ad -raality eeem ««od. 

Metrifcetiem pria«« ara reflated ay «IM Oereraaeat.   Ta« di.« ributto« 

•f %m aérieejl«aral Baak i« ««ill te« aaall.   It aay he poMlhl« te 
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-elude  amali  dealer*  i„ the   future.    With nore information about•the benefits 

and  Proper usee of p,8tioide.,   combined with  set  prices,  prosee, can be made 

toward,  imPro„i„g the  system  of distribution.     If ne. ways  of dirtribution are 

round,   the desired  level  of pesticide  use could be attained  sooner. 

•Types   of pesticides  uned 

More than 500,000 ha are treated with pesticides every year, The most 

commonly used form of pesticides is sulphur du* (approximately 3,000 t/a). 

Its application is widespread because it is easy to use, i. „ot harmful and 
has positive  side effects on many crops. 

Dusting is the most  widely used technique  of application.     Inl975    5 50O 
tons  of dust  were used and it   is expected that   increasing quantities wili be 

used for the next  five years.    How the dust  is applied varies according to 

amount.    3r.aH quantities are spread by hand,  while  larger quantities are 

sprayed with power dusters.    Attention should  be paid to poisonous substance.. 
Warning colours should be usod. 

To cover vast areas of 75,000-100,000 ha airplanes are used, thus making 

#ultra loHvoW (ULV)   application mor,  importan*,    teuton-c.aoent,a*, (1C) 
are also used on a large scale. 

At  present, there are many different types of perficide. being used in 

the Syrian Arab Republic, with „0 preference for individual compounds.    Both 

traditional compounds and the latest developments of the chemical industry are 

to be found.    In the near future, with increaaed use and experimentation, only 

those compounds which prove mort efficient will be selected and u.ed. 

Fungicides are traditional compound.,    tte tobacco-growing indurtry depend. 

on the protection that dithiooarbamate. provide and thi. account, for the lar« 
quantities used.    »Mie dithiocarbamate. pUy .uoh „ import||nt „^ ,t ^ 

-~ Us» different ayf-io fungicide. are baing introduced and will .oon cos» 

into M..    It is .1.0 planned that large quMrtitie. of fungicide, will b. d.- 

«*«•"» -* tr..t^.   in fruit growing, ..paeially ta th. gt9wing „ 
•PPl...  fungicide treat-nt i. ^ i^.*, ^ the ^^ 

for.ul.tio». are till not reiving widespread UM. 

IM control i. eono.ntr.fd on *..t «d cotton,   Tariou. *.« peloid.. 
«* - t, 44), «PA „d u^y.1 *„«„* M „ wMMmA tw th9 

*««..    I„ cotton pr.-pl.Ming, treaty, with trifluralin .ra being Mr0éìlO9A 
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and win  * u^ on a  larffl acalfi 8ooru    ^  contr)] 

-  t. n«t ««.   0lffcrent hnrbioidea are _ in ^ -   - - 
to b,  „p.otH  that   th(.  U8e  of hprbicidp8 win   ^  ^^   ^ 

*oS"7\f°rUtinnB "" '"« ^ WÍ- "• ^ - * »all 8calf,. -r::::1   1B _  with   ,n„ ^^   ^  ___ ar<   _ ^ _ 

Tablo  , ^Vf>e eetimatefl CunaumpUon of ^^  in 

«licit««,  tho a,rial application  Plan for th, period  1,75-1980. 

 TablB  3*    «rtlmatod consumption  of pesticide»,1975 

Crop K/WLust Fungicides Herbicide 

are •MBüfar•* *• "^(ruw •— »«>• LO« « i,», ta, 
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Talle 4.    Aerial  application plan,   1?7 ,-1 ttfO 
(Thousand ha* 

np ; ' »    t ; 197'. 1978 B79 1980 
«ft.-It 

¡'oMor. ^0 

P-.u> X? 

3 ¿,'ar-   hf.-t t .0 

C 1 i v1 s _a. 
10'. l.V 

Ì0 

40 

K) 

Ie- 

i0 

14') 

4') 

w 

16', 

<o t.. poo 

SO 

40 

.X) 

12. 
poo 

Sourç-i    A.  Ali,  Ministry  of Atfru-ultur.. 

Public health 

In Da.aa.uB,   10 t   of   lct.lUc(**)  ar« us.d annual!,  for public health 
Purpose.     A,t-lU-   ls ilotPibutinl  with   fo^ ^^    g  ^ ^ 

with  two   fo^n, „»s circuite,   throurf,   tho strata  of  nW^.    ftp   f0* is 

sprayed   into th«   traffic,   crowd,   of p.opl, ^  shopa.     „. Cabbanl  of ^  ^^ 

Health Dep.rtrv.nt,  Damascus,  is of th,  opinion that  thi.  t. th,  boat wa-y to 

combat  insets in conjunction with th, spraying of hiding and bre.din* pi• 

iTr!" T "P0Bita etc' *th8ma11 h*nd •—•• *-^ " 
and oft«   und^sU^d a. th«  B.lioM who proW effective insect controllers. 

During th, dry aeason insect   r«i8anc«.  r„mainH 3t   tolt.f,bl,   ^^ 

cially in th. citi.» more discipline in citation practice, should be encourra. 

In tne other towns  of the  ^ria« Arab Republic condition, are ,imilar. 

^ °Ver-11  -nsu»pti0„ re^in. belo„ x t/a.    (A# Abboud Qf 

but  this figure requires confirmation.) 

P«.n.. *« „„„. „. „,.,, ^  Mttlf — fc,^^,.. ,_ 
•£«-. - u... *. <„„,„ lM.rtloi4M „ ^ .ltàir ^ - 

At th« MMnt w.rljr fjO t of diff.r*nt ooapound., aw* M Uaaaaa «ni 
»ipUra«, «r. uaad.   I*M caaa^pUoa r,««!«,  liait«* aad i. ** •*•***, t# 
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-«"•H   LOO t  in thP n*ar   future.    ftl. «u«tit .   * 

-ith  U 1Un  , ' ' l°•UlSU^ '^   ~»  1«^i*i- of palici*,,, 

in  t.,  nation  p)l       i.T      rld " ^hU^ » a • *" 
«lllnr -filon " P-caution thorn should  * a „n 
rilling «t.tion  r.^rved   for veterinary  uses only. 

rapidly 
1*«  petticid».  market   ítahl«.  O i. »L.     »    ^ 
„. ( 5) Ìn thm *r*b   •~l °th" countries in expandi n£ 

Tali,  s    Importpd icidp Arab oth 

(Thousand dollara) 

Brunei 

Iraq 

Jordan 

KUMBlt 

Lebanon 

•/ria« Arab 
Republic 

100 

700 

400 

300 

1,200 

 m 
3,200 

22tt£££i  wo. 

200 

1,200 

600 

700 

2,000 

boo 

5,500 

400 

2,000 

1,200 

1,200 

2,500 

-2*422 
9,700 

12iK*o*ef   1974), 

»••• figure. «ho* . „«u« ^^^ 

urnirrt *w"10' — ~* -•"-rcrr' ""•P1«» «•*« the following aaount. „# —. i  .. ^^' lowing aaounte of «euleion concent rat est 

1971 400 
1973 600 
1976 9» 

Nrtici*,. iaaorw« % u**m i» 1973 

0»lorUate« e 

aearieUea 

177 

a» 
MO 

ao 

tot 

ftüphwr 

Cappa* eeapawia 

©fajrtq fwigielaea 
lari« 

2,500 

40 

250 

200 



"an,     :•  ín.,Bl.  norial*  hav-  h-m  exports  to  n-i^hbourin* countri•. 

M7Íia;Uíl "ialpr"nt   hM  l""n ^^ ^  -Port   „Torta hav, h.en str,n*tn- 
«nrd.     Ira., and Jordan ar,   discuB^ fomul.ti„„ capacity. 

Exp,, in, po.ti,!^   iB  p0iiwlM,.   with  a ^  knovh^   or ^   ronUtionp 

Pr'^^     ' hÍ'*   ?WLl,-V   ^  *   -«t^li-hW ,ood   relatione with  wk,.tifV   ' 
X.-F.   ,   o^i,,»   -u,!   ,olvo,4.   (vl..no   t,u„.)   wouU  midil      . 

'J ^  a JVrÍarl-ba8,<d'   P'-i^-ly own^d .•ompaa.v  with  outl.U  in ,„„ 

"'" An0tk"r  p0B8ibilit'   -   to  produco   for   larr,   ch.miral   c.om(iani(^ ^ 

U"  rr"at"r  tf  the   íar,":'   WOU;d  Warrallt   the   "volvement   of a  lw  flPB1 
-i  to „port  p..«.*.. formated accord^ to CWWy  .paction..       ' 

ho«..? rrvTcxport ia ^in th,? ^i- »» *—• « - "•«*. 
'   L-     he Píf0rt3  °f ^<**o«ri"« countries to formulato  for th.ir own 

n.ed. and  by the Bef!PB8ity  t0 ,_ had  % ^ ^^ ^   ^^ 

Planning fi^3 for th, next yParg  in thp ^ 

«x*ic.     It  will  be po..lble to  produce  Tor ftXport  within a 8hort  timp J" 
second and third shifts. 

Probable nongumption nf peaticf^ 

As pesticide use i. growing rapidly,  radical ohan«.. ^ 9Mt9A      In 

1*5.  648,000 ha were ,in* treated ^ ^  J^ J   £' 

ha are expected to be treated.    (See table 6.) '.»5.000 

Table 6.    Value of peloid. 11Bport.f quotiti., atributad a«, Wly 

— (Million LS) *      ^ 
us« 

Year Bffeet ive 

1965 0.5 
1967 0.8 
I960 1.8 
1969 3.0 
1974 10.0 
1975 1«5.0 

Taar 

1976 

1977 

1978 

1979 

1980 

Planned 

51.0 

81.0 

95.0 

118.0 

140.0 

321CS1'  A. abb**, .«imt.ê of th. Ulai9iry of ^^ 
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T'abie  '•   (oontirvie-i 

(Ton n/an mir ̂ r 
íy.nV 

i .•,' l.*óO 
Irisa-rt ici 1<>r> 

"00 ,4'.0 

;¡i. 

Duot 

WP/B2 
4,M< 

3-duat 

WP 
,000 

.-'.-•o 
'.,000^ 

*<o, 
,0', 

S'-^l  t r'ai Df-nt - ,00 
fWbioiiios '0 .ío 

i/    Intimât-  „f R.  Krupi -ka  (UNIDO  pr- l r.iniry 

b/    EBtimatoB of consult ar.t. 
•port,   1''.). 

Yearly  variations in pnat W !•-•   i3P 

Toris 
P'ii'O'rit a>T 

1969 

1970 
716.^ 

534.4 
100 

74 
1971 1,190.8 

1972 

197 3 

1974 

809.9 

-'40.3 

935.O 

112 

130 

Ihe Planning figur.. of the Wh flVe.year plan ^ ^ ^ ^ ^^ 

to augment cropped area fro* 2,799 million ha to 4,047 million ha and to aug- 
-nt crop yi.ld per ha.    To achiev. th„e ^^ ^ ^ ^^ ^ ^ 

introduced and »ore equipment and trained per„onn.l will  be  »eeded.    Public 

health and vf rinary u.e. will  not  influence planning aa the amountB required 
for theo« purpoMi are minimal. 

Exporting will influence the volume of production. A more detailed dis- 

cusión «111 be given when con.idering the flexibility in layout for capacity 
expansion. 

Sulphur du* will be produced by the Horn« Oil Refinery,    Ike durt-nill 1. 

under construction and will be on-*«., in 1976.   fhe ultrafinen-ill i. „ot 
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Million 
LS 

Developmept.   ,,f medium ^.t..,,^ 
u»e  -  auantitie«   inri  ^l'r- 

140 - 

UO H 

100 - 

80 . • 

60 . Quant i ty ^0000^-^ 

40 - 

"i 
Valu« 

t/l 

j - - »<?,ooe 

-' . » •> 
>••• 10,000 

8,000 

»^ » 

A •   6,000 
• * * 

.   4,000 

2,000 

1968 lijo 1972 1974 1976 1978 

actual 

planned 

• •••••• probable 

tu. b.« .„*„*, but u 00uld ^ ^ Miuat> if ^^ >itk 

-«.».! ««, 1. 3 «A.    » .*, «M. .11!. U 1.5 .Uli« „r .„ ta 

1- «h. «„.   „,. „lphur ppo4u,,tl011 u ^ ^^ M th< Mi^ 4M4 

«. of „,., up«««..    „., „^ ta owlJlMa . „„^ 
fonwlrtio» m .h. axrt« Artó «.wkU„. 

». f.m.1«^ ,»*»«. ,„., -u w ^„^ u tk> frtm 

T-«i.i.. of ^ol.H.1.. „<* M u     r    fc .   -Mffl bra>ld#> M 

— pr*»ot. i»», ««o...«,, *!.», ^^ ,„.„ ti 

>"X \» profitable to fonmUU. w^mmnm, MM 
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Li, estate   ,B  that.  t*o thirds to  three  fourth« of  the total  ^n, 
or p.*,«*. WÜUld be foimUud ln the ^ Arab Repubu    ^ 

-~*  to SHOCV.OOO  »/.,   lf the ta^te could   *e  reached.    The plant  _ld 

* on-atre« at the  en,  of   M,  lf definite  d.CiBlonB fop „.„„^^ 

taken  ,^«t.ly.     Indiate  foWup action  should  be considered. 

Arc. vear to vear ^at  vannons in peEticide  commmpti0n ^ 

thus  the planning figurée are medium values       ri.m.ti ^uiuni vaiuee.     Climatic  conditions can affect 
consumption by more  th«n   100JÉ. 
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III.    MATERIALS TO BE USED n 
-fiunnt   analytical  control :uid standardizan  of i.port^t   .Wt,ri.ti„.. 
The «ruction  or raw -aWialB «houli  he baBPd on  the   lwal   „xprrirncf5t 

Active   material n 

M    * "W ,?h"ai"al '^-i- >•*»-  rontioij.«.     3p„.ifi,- ,nWdP ar, avail- 
able   .•  only  one  ,ompaAy,   hownv.r,   mat .«rial«  uaod   as medium   ln formuUtin« 
pesticide  -an  be  obtained   rrom a ,Tr,.atrr numbor   of  ppoduopf.b> 

It   i.  pr^rable  to  contact  dirent l.y well-known  copies.    Th., can r.adilv 

provide  i„f0„„.t ion,  technical „vico,   analytic   .„thode and   the grantee   of 
high  quality. 

Active storiala SIttt   ,0rre8pond to pAÜ 8penification8 Qr  tQ ^^^ 

*iven by the  producer.    Every shipment   should be accompani-d by  an analytical 
certificate. 

Pro. the  beginning,   production  should be concentrated on  a  limited number 

of active confounds.    Only  after „solving all problem concernir, these com- 

pound»,  Bhould new formulations be coneidered.    In  anne, V expound, to be u-ed 
in the near future are indicated. 

In co-operation with the counter Dart t„ th turner part to the  consultant,   the following 
programme of production waa selected! ^ 

Du*.,    Cottonduat, toxaphene-DOT-.ulphur,  endo.ulfan, trichlorfon 

»nul.ion concentrate.,   Pho.pha.idon, dimethoate, towph.ne-BW^thyl 
parathion, Ifciodan, A.odrin, aalathion, leptofoa 

Wettable ponderai    Carbaryl,  aineb 

Herbicide.»    2, 4-B, Baimi, Treflan 

». final compoaition of th... product. m*t be elaborad on a pilot-pl.* 

•el. in a laboratory.    Suit.bl. filiti«, „i*  * th. .it. of ta. »I» Pro- 

ject, Indu.tri.1 R...arch and Devlop-nt, «....h, for th. traini«« of *, -^ 
ljrtio.1 oha.it *„ hM ^n „^^ for th#M ^.^^    Ä# „„^^ 

could b. .up.rvi.ed by th. -oond oount.rpart fro. th. afrioultural ..»arch 

Station «t Dou«*.   Training i. n.o..w.   Ut.r om, a aprali« «« U t*m* 

to do thi. work, to allow th. oount.rp.rt fro. th. «.a•. „.„„ tfl 9Êmm/,wmU 
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.n   fioH   •ipplio.vinn   TUl*  arvi   to co-ordinate   the   intern  of  the Mlrli-trv 

or A^ri-ilfirr   and   othor  rarM,,.     A  ^  -onnistln, of  »hr-o  ,.P  ,ho,,i   ,.." 
f...mM   a,  n,,„  a,  p^iH„   and   aho,H   r„,.,.ivn   ^   n,„,d   ^^  u¡  ^ 

TK POi,lU'T1   "f'  ,h-   •,":'-f--i   — P-nd,  *,„•.   b,   ..PUbiiahH  b,.for,     .  .,p 
-..•n  tho   formulation  „I»,   ia  „d,oduW to   .t art   option.     Th.  pro,ram,,   ^ 

-vor  nor.  than 80* of   cantiti,*  impoli   xn   l)Vj and  00uld  oorrpgponJ  to 

about.   fO* of probabl,  consumption by  1 .80.     Impute  induatrial production 

without   flow  trial,  .in, pilot-plant   .uaMitie. would  prov*  unwise in th„ 
irin^ run. 

Difficulty ari,,  whon  formulating pestio    8uch  as  phospha.idon and 
di^thoat,,  of which  variou8 ,omp,n,nts arp avjiilablp in thA syrian Arat ^ 

nio.phMidon n.,dS  wat.T  aoluble  aolventa  (i.opropyl  alcohol,   „thylone ,iy,ol 

-noethyl  .th.r).    TW 80iVents arP not  available domP£rt ically<    Ciba^.l     ' 

«hould be  contacted  for advice whoth^r pho.phamidon can  b.   f inBui.w ^ 

apecific conditions with  the  locally available  wi„ne.    If thia is not posaiblPf 

other aphicideu muat   be  selected. 

Dimetho.te for  low-volume application ( 1.gjt) together with bait» (3-4*) 

-hould be  formulated with water aolublo .olventa,  which are not liable in the 

arrian Arab «epublic.    A .ini• 0f X* of water soluble advent  (cyclohexanone) 

1- considered indi.pena.ble.    Before selecting the final mixtures of solventa 

preparation, ahould be te.ted in collaboration with producer. (Cel.-nerck,  Baaf, 

•ontedi.cn) M  lmvori.nUy  for re.üues „d phytotoxicity.    If the locali, 

av.il.ble Vlene cannot be u.ed .lone,  concentred aolution. of dimetho.te  in 

cycloh.Won mu*  be  imported.    T*e .election of aurface-active a*e»t. remain, 
critical. 

Stalled information about «umw -lection n. gir.n to i. Hamidi. 
frainia* i. MMNir/, 

*••*• »H4 «•ll-Ml«5t«l in.rt carrLr., pr.fer.bly the«, .liable locally 

*••**• «tabi«.   fMt awtboda will be gì,«,, to ># Uamiéi, 

imH oarrier. far da«, Mí watt able powder. a*allabla loclly i*. 
el-. Ilaria», (abalk, amrbl.), .la, (kaoiuitie, ~,taari..iUo), pbo^aat. 
rask Mat  — " 
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Min;.-i ir  ,ir  "-jn-iroir.  ,juaiiti»>a  art'l 

òiO , m*x 0.?-0.',JÉ 

P-,0, 1-:* 

Pr.-f    •*'  ;-.,ir¡3,.  ^.tin   aboi»   l-t> mm 

Li'.^* -n.'   is .v/ailabie   in abundaneo.    Alpppo   i*  built   on  lim^ston«-.    "oar 

J   ì;i:V."i   ir-   >'.;-)*.'^ deposita.     SiO ,  is  b. low 0.r*|   Fe.0     is 0.'^. 

TV- w:t*.-r   -mt^n*    >f  1 vn>-^-ine   varias.    Chalk   ia .-ompacted ami   contains 

r.  •   -»or--  'hin   <* w:i*-r,   »vrn   m  th<>   wot   a«aaon.    Crystallized  lim.-at on.   (al-Adra) 

'n+ains 'iirf wat»>r bo>:auae  it   is  porous. 

A* tont ion  »mat   b"   inven to  free   alkali. 

Dry in* oporati.n  with air   «X3°   c  with Ultra Hutor cabined wth  «rind in«, 
if   indispensable. 

Limestone cannot   be  mod  for phoaphorua compound«. 

GS.vpsun, avail ab.- in large quant it i>'.5, could b~ used for the formulation 

of dusts. Owing to tho aensitivity of gypsum to humidity, precaution« should 

be taken in storing. Attention must alno be given to the drying opération to 

ensure against  dehydration. 

Various deposits of clay are known to oxiat  in the  Syrian Arab Republic. 

At Zabedani Odieda, Kfier and Skaf the content of free 310 ia very hi#. 

The deposits are small with contaminations ot sandy silt. A typical analysis, 

made in  I969 In Germany,  i« «?iven in annex XXII. 

Tiaa,  100 tan east  of Nona and 60 km west of Palmyra, has not yet  bHi 

exploited.   The analysis ia annex Uli skons a ai«* content of quarts,    Smaller 

quantities of 500-1,000 t/a nay be obtained with a lower quarti content, if oar« 

is taken.    Different samples should be analysed to see tàat quarts eawtent  «ai 
water are low enough. 

At the Busa rat« s Basin sources of frees kaolinlte are knee».    BJ» aameles 

had seen taken until recently.    Aa official reewsst  for a (eolofloal 

(S. Atwer, lia i «try for stafUeerlaf ama Iadastryi see «mei X) is 

Clajr froa kyl« near Altane «ill be «agraied far dee» wsll art Ilia«,   Banal«* 

be taken and analysed.   UM ira* oeateat is 3JL   Tests a* tne olay 
are 
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If depo.it.   in th, «uphrate. Ba.in  or Bylun ^ not   cle„ .„„^  ^^ 

l. neceeaary,   «hich involve.  „t   operation. ,t hi*  corts.    Ä18 upirr^in<r iB 

not   f.„ibU  for  —11 „untiti*, th.t  «ill  be uaed  lB p^icide..    Por th«, 
purpo.*.,  ei.» ^Hti,. could  be imported from „^^^ 00untri„ or 

Prance. 

Solventa 

kB »oat peirt iridai chemicals »re in.olubl, in «ter, it i« nectary to 

UM «o- for* of organic .olvnt for the preparation of liquid formulation.. 

Tw> typ« of .olvat. are u~d. „on-polar petroleum diluiate solvent, and 

»olT, P-tUr -tar «.labi. M1M.ì., -.tea includa «atona., ..t„. and fl¥C0l.. 

»« petrol.« di.till.te .olmt. »re available on the local •*rket but they 

•ra at the ao^nt not pur. enou*. «thin the next year «Aite .pirit «ill be 
»vailabi* at  a price of LS 350 per ton. 

Tat niât« api rit .ittura  to be produced at the Moma l.finary in 1976 ha. a 
compositivi M followt 

Ipacifie gravity 0.775 

ria* point 

§*lp»ur 

Aro»*«lea 

37 C min 

L50°C nin 

210°G «ax 

0.1* aa* 

rrm ihm MM »afiaery th« follona« aa*pl« 
I/UIMM •lxtar.i 

•ptelfle «ravity 60/60 O.8OO-O.840 

» u»°c 
m 180° C 

obtain** of a taokaloal 

O.OO75K 

•«•»Uà« 90* 

**•»  . 0.2d 

» 150.no, BT liO-aoo Mi MM*UM IIM. 7*   WUt i§ .^^^ u 

•* —» to fia* ~t U. ei.Ull.Ua. »MM, alatili* (Mftwti«, itfc ucè- 
*~1 «1~>, EMM», flMH paiat «pj •.iaW/oé0(ir.   mtk mll MM^ 0< 

•tÍO»l NiMH  tMti at* .M8«tial. 
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Surface-active  aflentu 

:••••:.-•:::•    .i,uiia.     Water  inao.jbie   poeti^do*  ouij   ,-,,rm aUbl„  .mulat ,im() 

''    l  •'"••'  '    '  -"•i'8ii'i-r  li' add-i  .vii  »h..,,   ii;it-.i  with wat.-r. 

>•-   .'• .--ion    >f  an -mulaifi.--   n. eda  -ione   traini-»-.     If   •„•.,£,,   b„  A,m,    „..,,. 

••-Vi-V.:..   »I   :.i^,.-4Î .r.v  'mi,  a,-,   ^di.^r.,*, „..     o. tn,  w.rM  market   p.ireJ 

•--«lîi.rs  aro  availaM.   and   i.   ia  n..t   difficult   to   find out   the   r,e«t   combina» !..,, 

fr,.J-,.r.  ,iv  the   beat  .ource* lor *dvice.     Sample« oí (IU|llflÄri „.„  ^ 

rained ea.ily.     For ewaple,   Farb^rke Hoechst   ,n  the Federal  iipuMl,  of 

Germany,   Ten.ia,   :'CB  in  Bel^u* and   Kopp.   ln   iUi,  co-Id  be cntaotad. 

In  tho   'ovulation  of p0WW.  dispersants,   3^h   aa the  common l.v   used 

'al^i-jit-li^oBulphonato,  are m-d-ni.     Wetting a^nts am alao needed. 

It   is difficult   to *iv.. a  full   outline  of material, to be used. 

n.o boat   *ay to  obtain ^ood  results  is through   laboratory tertine 

The exact  dose  of surfactant   ia of fundamental   importance. 

Emulsifies are not  available  in  the Syrian Arab Republic and mut  be  im- 
ported. 

Packing material, of different  qualitie. are available in th. Syrian Aral 

Republic.   Care nmt be taken to .elect  «table material, for the pmokmglni of 

poi.onou. product..    Tran.port, unfavourable .tora«* conditio»« and hmállng 

by farmer. Ao often are not accu*«** to pesticide UM art all factor, to 

con.ider in the «lection.    On the other hand,  it  i. »<rt neoeaaarv to M, «- 
p«n.ive packing Material«. 

Poster, ia «owt. of 1 kg, 10 k« aad 25 k« require pack«*»«-. 
P^r bo«, „a mu th# ^ 9mntàmrmm   „^ ^ ^ ^ ^^ 

•V be packed ia a oardaoard be. «ad adi*! up to « • far trW|g 

eoaaitioM.   Ui p.i««MW pericia.. ... W .»<** ^ pimu 

da«., a«i,hw ^e. o,. w p.,^ u tM> ^ ^i ,r        u||| u 

1 *«. 

IO.« 

difficult 
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'ñ •    I     -xf, 
Bars  of (-u,„i   Tlallt.,v   f.r  pwkiri*   iO   ,^|   ;",   u, ;tr. ,-,-tl.îf, 

-^      -f  pol.vpr,r/l..n,.     ,r.   ,n,     „if;nl„   wi   ,^,    iriv ,   t^ i;_    ^ 

If«   :**.-«,.•,„,,   K.-ir^i   Il-Krvib  in a pro,U<-r.    Th-  pn,,- rw .•   :•*,<•,.  L3 0.', 

%n-i   L£   ..',   i.^ni.r^  t r.   ,.,». , ty  an.i   BIZ-.      ! r . a. ••  -ir..' r...,t ..•„/•.,   -,   .... ...,.t    . 

b.-.Tf    bv <-vntin,Vi-.ri.      ::t,rv,    »..„•..   wi .. , .     (      r,      , .    / 

an. i   'rwBfor'   • r i i ] 3   rtf. ..M   1     -vi,). . 
r^: ;, 

LijIAÜ    MK.-k^ 

luality   iB  „till   not   lir   to  afwHH.     A   «tabi-   • in  ,u8t   r,.   ,T. 1,  t,,„1(   ^j   pr,,_ 

1-i-f i-m  mu«!   t-   •ar.f-iií.y   su^nu*,*,   othorna,  poison  ^v   -a-ap,.   iun.^ • Pi(l,. 

port.     A  produ-.-r ia  Horn«,  R-M'urrv.     Leak-proofin«' rwtho.i*   ar„  notary. 

'IaM bott:'a  "f   1   k<* --v. b..   •ia...1   if  ,„.h  boM!.   lr   pr„t.„.tod  b/  pa(.kln^ 

it   in a ««all onboard  box.    A «rl l-prot~-t«i ^ia8ñ bottle,   llltwthBt;ind, nr 

certain criticism,  iB   .till  on, „r th-   b«.t   container«  for  pe.tici^s.    •;•„* 

bottU .le.lff, muBt   bP  -ar-fully wl„tM,   to obtain a form   stable ,-nou^;   ...,. 

laboratory chemicals »r<-   tranaportM   in *ood atablo *la8;..   oottlf3. 

If aluminium bottina  arP UBPdf   they  muat   ,,, lmporW#     3aloorif (>nov^ 

produce, the*,    filfer-proof ojpB »re  needed. 
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IV.   CAPACITY pLAmnwa 

pacity needed.  îqyé-lgfln 

Celtic, needed are determined by  the fourth  five-year plan and depend 
- development   of agriculture ^  plant   protoctlon.    fcrp pqulppiifnt §   beUer 

"n°" ^  a better di»tr4butio„ network „ill  bP  ncpdwl  for a „^   ^ Qf 

porticid.  use,   thua requiring the  concerted action  of available  specialist, and 
neans. 

fto targets for the use of pesticide» may „ot   be  reached before  l98o.    The 
amount  of •, pesticides especially   1|411 ^  ^ ^ 

E t    ated capacities are baaed on the assumption that two third, to three fourths 

of the total  pesticide »arket  can be covered by the  annulation plant.     Seasonal 

vaquons must  be considered and heeded (annex X).    Capacities will have to be 
baa-d on the maximum consumption,   talcing into account» 

(•) Long transport   for active aerials and delay8 in deliverie8| 

(b)  Unforeseen interruptions, e.g.  lack of spare parts, 

ferenceiCLY:o*n
r.'u:p;y

i
e
0

a
n7'lpUUOn'  "' ^^ C°nditl••  °••* «r-t  dif- 

(d) Heavy infestation* needing immediate action. 

So.eti.e3 it  will be necessary to stop formulation because warehouses will 
«>«  full.    light  production  lines may be indicated» 

Inert  carrier upgrading 

Powder fomulation 

Oust 

lettable powder (insecticides,  fungicides) 
Powder filling 

Liquid formulation (emulsion concentrates) 
Liquid filling 

Herbicide solutions 

ftsrbicid* filling 

»•t«rt«Äiy product• 



il 

The formulation capacity  for the ne*  fe„ yParB mAV h 
iew >ears may be envisa^d as folloni 

Oust 

MP 

Powdpr total 

m 
Herbicides 

Sond-t r«atment 

Total 

1976-1978 
(tons) 

?,500 

400 

?,900 

200 

180 

3,280 

(tons) 

4,580 6,]00 

Monthly production p•^  

es 
«onthly variation«, in the use of pesticide« ar* «, 

of d.liverie. for -)80 are h« H J*•-"** are *• « <•e* X.    fctim.te 

be accepted a. ! °" M*UmPUCn ^ *"" ^h*'   *^ should 

Thi. may be too „^ . Ume for aome producta handi 

other product, must arrive within a week. ^antxtxes, 

Respective values are *iv»n in r4«i« T      .. 
J«u.ry to Aoril     *     _ ffre*t°"t con»^ion is from uanuary to April.    The production _,,_+  4k  __ 

*•*. «d unpro•.J\7 "*   V"' t-ki"« int0 account holi- «*r« «na unprogramed interrupt Iona.    «»» ••--•-    «_ , 
than «ret P"«».    n»e rassUnin« mmximm capaciti«, for I98O 

lattaia TWd^v 
4«) - 

K ** 
150 7 * 

»••d-tr.at.wt j^ '° 

••niar formulation 

44.0 



u 

M irì» ' p.'f l'-idf .i*, s ¿. '>>r.v   -vi.i   proiu.-tinn  pnvrvmo,    ! Ho 

Tota! iA- 
•/• 

r :--i li- 
•/M •/:<> 

i' . i' 

*T    1';.-    - • i - i i. 

MP   *' ¡r;,-i    :í. 

H- rt i   Lì. 

3. «l-t r-.-af. rit 

Pr\i <c* if ion  progryirT" 

D ¿f t 

*V   irifî.v» i .i,j,, 

»T   fon^i-idp 

Powdrr,   tntai 

K 

Seed-t r<f>at-r!f>n't 

Hf>rbicidf>a 

fïran.i total 

.,000 

',"00 

'00 

<00 

<X) 

XX) 

• , <00 

','O0 

<00 

300 

4,300 

1,000 

200 

lO 

tO 

100 

'X) 

MO 

KX) 

<00 

V<X) 

100 

¡00 

'OO 

\"00 

7 PO 

200 

,»20 

}00 

^00 

.'.000 

¡00 

!<X) 

,soo 

.'20 

100 

100 

920 

WO 

'()0 

'.0 

10 

.XX) 

s« 

'« 

•o 

6,.M» 
-JÄ 300 
1.530 1,520 1,230 

100 

200 

ÌO0 

ICO 

•A)       ,' 20 

'20      IJO 

'20  1,020 

oj£cei    Consultant's  own eat imites. 

8»l«nce and values of materni]« 

Formulation processe, are  ,impU unit  openitiona#    Lo„#- Qf ^^^ 

remain  low,    Q.* in formulation and 0.9JC in packin*.    i„ the hot  suss^r soldat 
lo88e. may b.co.. hlgW thar ^    pwgé#r foriBuUtlon „..„. ^tlv- ., 

sulphur,  two type, of inert  carrier and dLpers^ts.    The foil«*,, «M-tit,.. 
are estimated for 1JÖ0. 

Table 8.    Materials f., pcrf». formulation and emulsion concentrate. 

' " Activa 

fonder fom^^i^Y, 

Dust (a% 2,100 

Cotton dust 1,500 

W insecticide JO%      300 

MP fungicide 755t «QQ 

4,200 

Carriar^^•^•1•" 
Total material        Sulphur 1 2       w-p#. 

120 

450 

ISO 

210 

600 
1,770 

450 

129 

945 •10        579   1,824 

21 

JL 
42 
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¡'it 1*   ñ.   ( --nit ut-,,,, \) 

T'.t ai ".it •-THi 
E" «. •4 

» i 1 ai '>n    - .rii-iTi» -^f f n 

Ph'ii-- . !   .... «0 

V>'.V l.. ,   n   '.- 
prTt'lrtf iTit -no 

Dim. ' h•1,-it. 400 

Aphi  'i i<-3 'ii 

ÍM {'!'• r> nt —U£ 

H. rf i -i i,..,iì/ 

. ,000 

Ka» «T-  .M¡ jt i ,ri ISO 

3o! vu»   aol jt i m 

r>00 

10 

. '<> 

,0 

: o 

O   .vi' 

->8^ 

:on 

.00 

:o  i.--- 

juant 
§/    Tti 

^(•'X)   wit. r) 
(40   ai* t! i) 

|/      ITP'   MBUPpU-m   in   that    rill h.^hi'-i|(3    l3r.-j   ,r. 
it.y  in wat.r  Elution «d half as -r ,:«-,„   • >n,.,n,ra.;.        " 

Th. total  VOIUIBP  of produ-tion i« »,-00 t,    ,-  »hi*.   4t000 , 
available  locally. 

I  hai*"  *t. 

('•*) 

Inert  carrier 

Sulphur 

Solvent 

of   locally  ».Yli'l"''   raw mat>^ftl0 

Quantity 
(ton«) 

2,400 

800 

4,000 

Prier 
(LS/t) 

40 

?5© 

640 

Va i UP 

(LS   l.OOOl 

96 

200 

576 

*»«  lactation of 1,600 t  of active material, i. estimated  rouaMy to 
coat  LS 31 milUon. *J 

falu« of i—flu r 

Quantity 

LIM; 
5« 

1,530 

Hl IM 

5 
10 

» 

30 

115 

Total 

2.7 

4 

4 

) 

31.2 
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ut   b 

'i:lpn, 

A   r-Mtv   or   100 ,   „p^ui   -olv^nt,   4? t   disant  and K,  t „»ui.Ifler 

'i. -KV-i    it   a modi^.   Prl,e   of   LS  <;/k* and   a   total   valu,   of  LÜ   1.2 

Valu. •?'  raw mat f rial a  for production 
(million  LsJ  

I-jort •• i  -at rrial: 

Loyally  avail ab lo 

Pa -kin*- ma*-'rial a 3.0 

n,, 3al„p  product,  import „d  t0 the 3yrian Amb RepubUc,  ^ ^   ^ 

•V* pri.-rg)   a total  valu,  of 1,3 44 million. 

Volum,,   lyflo 

Quantity 
(*°•) 

^,500 
2,100 

300 

200 

200 

350 

400 

50 

100 

450 

450 

P<'3tjcidc3 

Cot tond u3t 

Dust 

Insetticide MF 

Fungicide 

Phosvel 

Di ff 

Dimethoate 

f'h ogphourcomp 

3y«temin fun^icidei 

Banve 1 0 

Treflan 

Plant vai 

6,300 

IH. ai*«* OOÄ. are incurra by the u~ of .pecifio coUon h.rticU.. 

(TT.««, Cob«, Cotora«), vmi9mt0 ft^uu,, (lwiUt.t ^^ rtc#) 

«»«_* (Tit.va,, pi«,m)f ^ ^lfl0 lowmnaUm iM#cUold... 

« th. 1974A5 oo«*io. l0wlf 4fc. ywl/ ^^^ pngrmm wmU 

Quantity ta^ort  __,„. m* 
t^V* *Wtt? Ma» •«»•rial. 

Price 
(LS/t) 

Value 
(million LS 

2,140 \.3 
2,540 5.3 
9,000 2.7 
8,000 1.6 

12,000 2.4 
8,500 3.0 

12,400 5.0 
5,000 0.3 

40,000 4.0 
6,000 2.7 

20,000 9.0 
25,000 _¿4 

44.2 

0tt*t 

•arfcieléaa 

2,000 

190 

260 

4.4 
1.8 

2.5 

filli— L|)i/ 

3.5 
1.2 

1.8 

2.550 

f/C«Mult«H*a «Ml MtUHJI««. 
9.4 6.9 
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rorblM«„.   c„„8„plio„ ,. d„rB„ln?, prlo„8 ^ - 

<*„*- to „.„ expound,,,  a.  triced  i„  thr  ,„..,„„„,   „ " 

»or».      7*. „„diu. ,.„„,   prin„  of raw „,, .A,TirlJ" R"r°r"'  "Vld""U* 
k*. rS" "u""""»  «  rl.inK from LI 9 to L3  19 p.:r 

.«Id? "•—lrtl- "'*"'  «- —I*», «o ««U1.1* . r,.„  lB „„.,„.    mia 

Formulation capacity 

l*e  formulation capacity nrnit  h« K..»J 

In figure T    th ..« 0n ^ "^^^ dfti1^ out^   ne«d«4. in figure X|  the meiim valuejj Qf c capacities „ 
nf .4.4„k ••"-« capacities arv  given on the basis 
of *loh each  production  line mu«t  be con.idered. 

f th        promue ..    Wree griadiag ^ (ültra Rotor _ nee 

cit?u. L r «*Bou* for •B*iyuc%i controu Fiiu^ *•«»« i- "p- city U-ttad to JOO^OO k« outl.t with fo or th„. .orlcer.. 

50« 

lh30 ) 

3 * (M»1*UO*,I coat rol) 

4 Uaaa 3 * 

Filling, blending 

tilo 2 

( Orinala«- 

2 blander« 4 

2 alle« 4 

»*»1 »I«*,, „^ rtl0 oapmeity u l2 u 

*mi filli»« *.U«M «iu »••i-fiiu«, v.       .._,   .. 
fill* iato 10 M« 29 kc tea.    i#      ,w — «3 «V mm»    IT »*Mi»l«t th« MM of fi,„ for ootton- 
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""u'3'''''   '-•••»•*8.-   u   i!« ,-«p. naiv    (i-.-tt.-r  iran.ip-.rtition and 

•'•• •   i    i).        Viü:i .mat i •   .í.'rm-ü-.t .»"i.^if i,- 

.'"\'l* .    :'V:',      H i,»y      x'i   t>. 

r''':'  ."fi"» 1-1   !•    prvk-'d   int  i  .-fir-t->n   Ì-..<%. >i  ( 

•: i   *••    i::    --irli   .-f '   ' <%•.-. 

i ' 

";i' i'»- ->.:*•*! inf 

*/tv 
:. 1 

: "il r,. 

.1-1.   ' 

I- 

l';" '" '* : '° '/'" •••••' *' • • -V-VX- : .v.-, .! | ¡ . .... lf , v_ 

'/*'• A* ;r. s-,! U i» n.- ...-.•»,• rf.rthrr in-r- -arri-- will h. Wall- 

is O:.-Wí ar-.i fin- -n«^.. Evn if t.h- standard .Tualitv ia availably 

f  v.   -i:w:v.T   r.".^1*    iril'-.r-^.-n   Pr-.l-!• :-.!.     ;jí   Ta-     -i^-it.,   .^>uH 

i i 'Ti "i.1 \( -A    wi'K   wet,   in. rt   mat-rii!, 

<    '.'x-Mt..    í^irrnoi,    M.an    00-1,000  t.     H-u^ur:    •onaumpt i-.,, 

i-'  d-jrin* Mar.-f;  and   April,   which   i«  stili   •*,..   rainy  aea80n. 

H'11"  *+^"> "-00-1,000  • /!,««)   m'' 

Miv-hani -al   transport .->-}  t/h 

Pluristadio   Iflo .ill ^   ,/h  ,j„p,ri(ilrv on  ,.„rn  8ize  ^ humidity 

Silo starare o timos  100 FIT   with  pneumatic handling 

Pneumatic  weiring and transport   system to Ultra Rotor 

Inert   carrier  upgrading muat   »till  be tested.    It  i.  sometimes better to 

frtnd arriving inert   carrier directly with  pesticide..    It  may alao be neoeaeary 

to upgrade the inert  material with  more sophiaticated «*thoda auch as drying 

ar.d milling at  ?<fi° C.    It  ia inportant to find out the beat  way throu*, «nail- 

scale testing.    Analytical control  is indiapenaable. 

Liquid  formulation *nrl   fl]]^ 

Two .olutIon ve.«l, with 6 m3 canity are needed to formulate 7.5 t/day. 

One  ve,.el i. u.ed solely for dinethoate,  a blue,  .lightly saelUn« compound, 

the second vessel serves fcr different pioducts. 

One to two operations a day are possible! 

Solvent storafe 

2 solution vessels 

4 storace tajiks 

2 fil Un« stations for c 

1 fil lins; station for bottles 

2 tines 100 n3 (white spirit, lyleae) 

7 n- 
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fr-rblcll«;  formulât. ^,n an.j   filing 

Two  „nWU-n  v.aa„]n   wiH   '•  ^    ^pwi* v   v.    ,.,„,    ,   f ., 

*,- ~~i t , r.lr „„„r 1Bl.J,t01ul or ,_ ^ w| tor         -      •; 

•'""" '"'  "l*h  "3I  '"    "»l»'-»-  "—.    T,,    ,n,r  .,„„,   ,M  b. 
with CarbonHtr.nl. ';ons+, r <\.n 

anolainin. 

Two   ntora^p   tank:: 

A -,»11 ,M „,,„-' ia „,.,.,,,, ,„ ;llllr„ „iiiF).. ooJa ^ ^ 

or -• .   „.      , , r.,r rtnii,hmt prMur.(>>   ^ ^ br ^ ^ 

.»,   •,.,„ ^.-u..  rr.,„  olL..r pro„uctionai     v m iinmx  in ^ 

contaminât ian# 

E,^.^,^ ^...^..->..,.- 
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V.    PRODUCTION PROClsatS 

Formulation is  th, phy.ic.! .preparation or raw activp ^^ ^  ^^ 

*'tiv, ag.nt.  and inert  materials,  to obtain good application  ro.ult..    Th, 

•hoicr of a-tiv, material  and  type of fon.ul.tion depend» on  fMd trial.. 

It   i.  important   to dociie  whether  d,.t,   statue  powder,   emulBt#ti CüBnM- 

rate, .toe« emul.ons or gaules 8hûuld   ^  U8ed.    fc ^ _ 

>>* -t.U.  of  tor.ulat.on  such as n»... and emul810»  .ta.UUy »u.t   be  work.d 

out  on a  laboratory ecale. 

Production process are  simple physical  operation, .uch  as mixing   dindin,, 

dissolve and  absorbing    Mo chemical change in active material ahouid  occur. 

The production  equipment   is  only for a few specific operations. 

It  is crucial to obtain,   even under difficult  condition.,  instant  m.ult. 

a. given in product  specifications.    Small  variation, in compo.ition,  e.„ 

0.2-0.5* of .urface active agent, can completely change the phy.ical .tate  of 

the product.       More than 0.* of water can decompose active material in emul.ion 

concentrate, and cau.e containers to corrode,    ft. Serial  flow in fonBuUtion 

i. straight throughout t 

Storage of raw material 

Formulation (mixing,  grinding, di.aolving) 

Storage  of formulated product 

Packing (powder,  liquid.) 

Storage of finished product. 

Block flow diagram for formation ar. «ir.r ln anna, XII. 

yofHT ft°Umfff 

Storag. i. of fundamental iaportan«. It. aai„ fttIlotloil u to prorla€ 

•11 n.ad.d aat.rial. in to, Good quality tora*, d.p«*. on tl». oh-ioal 

•nd phjr.ic.1 oondition. of th. -t.rial, quotiti., u~d aad tr«*portaUo« 
faciliti... 

In.rt carrier arriv«. in bulk load, and aay W w.t and 
not pur. .noujh.    It i. tor«! in op.» h.ap. 2-3 . hi*,    if it U w „^ 

..«. if in.it oarri.r i. iaportad U 50 kg •»ltimll pap., aap, it «ill W 

*or«l in pil„ 4 a hi** and ut.r tn^portad ^u^rtioall, to th. «ilo. 

• 
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If «wn-dln* lm „,MMM7,  inPrt ,arrlnr paRflos >hro^  a ,,.n  ^ 

*ir dryi^.   rr tho .oi.tu,, C0BtBnt iB too hi^ a r.)tary^yinr ^ 1B " 

«ry.     Such a Kiln  i. un^onnmical  for «nall   cantiti,-,.    A  8po,:iri„ ',;" 

n^....iu7  for w,t   Wadin, (ooramin indu^tri^,  Hama). ' 

aoüat». *..., arrlv. ln Ulk loads; 100 „ 4 8tfipiffi t^ _ fo      f 

h',Tta'     3P'CUl   "°W  arrl^a Ín   h—IB  "*  i-   -tor-d   with ,n,   „a- 
Wl.l. or i„ a M  (nMh  point   orten bolo. *>° ,).    Solvofita _  inf]_all„. 
precautions must   be  taken. '   ' 

***" "»'TW»'    »•— Product« a-,   transporta  in i•  and 
*« Pap- b*,.    ^ 8h0uld  bfi hMdM carrfuii/j   noor8 must   ^  ^^    — 

quently.    Handling should  be with a fork-lift   trick. 

Inert  carrier  n^.^jn^ 

k^ftone.    Limestone  is available  in  <?ood qU4ÉI titi..      T* 

««b s pfco.ptioi-0,1. „d chlorln.t«d expound.. 

» Jü•', re" "iu *"w"bp to° hu"id *""mua*b' dri«d- «' «•» —«t <»od .„Ut,.. d„p„.u. „„ .VÜUM(.    Äp „^^ naar Tcu HM!sr 

«* b. «,« ,„ouih.    Teil. m lndUp.nMbl((.    ^  up€ridin? ^ ^ ^ 

«. —«,o.. *. «„„Id w (0 p„^.1M> .le„ (1.2 _, grlM 

n^"'«^T" k*°"" °r ,,ic *°uid be i"portcd f• ••«*»•«*— 

•Oil«»«  Ilk. Hurt«.*!. 180 rtth cuciti., „r 2-j tA. 

f0,<" f*imltiiîii 
IM. «U b. »^ „ .„„„ ., 2>aoo.ji000 t/   u. 

.M        ^.^. -*»M •«• Ml   flN  «Mi fee«* »«MOMMity.     MXIM 



•''•••»   h   '  M   -.il;   or Alt.-nburffcr Maschinenfabrik   is  vny   flexible. 

'     •-•'!.•      .y.   t,    related   by  air   inp.-   (-;P  to   iO ,n'/minuto)  and   b.v  the  distan* 

•   "   r'-irw" . -»to.     Ar, air mill  would al8ü   bo  suitable,     firindin* op. rat xon  is 

•   .-..i'-.i  ui-.^ati-.-ii:;.   in  order  to havo   .-on.tant   power  input.     The   finely 

<M   P -i,"   i,  :vparat,d   in  th.    filtor   cyolono  sporifica! ly   fur  this  m'i I ;. 

*•••  ir-.U-i«-   is   t.r-uisportoj  pneumatically   to   the  mixing  !Ulil 8,    At   U(1 

--i-xa,    vor,   .ill   ,.„ two srtH^i,,rg,   to ^v-  timo   for anaivtiai   .:,mtroi. 

W- ••»::•    ;^. r   fr^ati-n   i,   th-   .W-   pro-e,,,   b,lt   W^ lisp„rBantf, ^ 

•-•'i...- vnt.  .v,   added,  ytf mui;l   be  1,r.er   tlÄn  40 mi(.rori.   ßümetimee   it   )E 

••-•e.sary  t.  t.ve   nf finer  ,tian  ^ m,:roru     Preparattry  ^  ^  OR ^  ^^ 

ral>'  Sf" -:,i   if>   "'*'   rpiVr*^ lor all results obtained on a  larger .naie. 

Ariani -al   ^ r.Tol  of .very batch is  indispenaablo. 

Packing powdors 

Th.  „re* est   pr,.blom8  ar„  ,auBPd  by  thp ^^ volume  ^ we.ght   .n thc 

"t0r*  ail° *n1   flo^"ity.    Stör««* conditions ,u.t   be controlled,  th« in- 
,-tion  of compressed   air ,an h^lp   to o v. room,  theo  problpmB.     ^ compo8ition 

o    in-rt   carrier influences  flowability,  ,.,.   10-20JC talc   facilitates the  flow. 

1** filling operation must  be  fro* a email 8ii0 at  a constant   l.vel.    ft. 
-Vol    i3   r^Uted   by   Roto.bint   a   roUUng   paddie     ievice>      ^^^   ^   ^ 

¡"J" * WÌth * r0t*tÌn* V*1VP °r • -e»i-«*.rioal valve and vibrating channel, 
Bag-filling is done by hand with a aemi-spherical valve (Alpine). 

••eh working plac. mu.t  be ventured  10 «V-Hiut. with 250-300 «m H 0 
under  pnnilrm  thro,^  . ^ ^    ^^ .^^ ^ ^ 

clothes muat  be  .han^d at  least  once a d^,  shower, ahould be av.il.ble  for 
each worker. 

He *omd b. p.n.,i..d „d p««,« rith rtrtrt,^ „!.,   Imtn 

«»•«»- "»» « «•«.. mu« d.«c, *« ,. . „„,„., „„ mur 
controlled with a baiane«. 

Poitou, product, rtould be p«W in Wr bojt„f 10_1? ^ op ^ 

"»V b« packed in oardboard box.., labelled a«d Malad. 
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i* lori:* 
" l -t .    "ir 

"V 1 

:ir.i- 

Li'i'ùd   formulât ion 

Br"i hu-.ri    -OR.-, n* fi' • .-    ir,. 

¡•'''I v«>nt et.     Th<*-v  mijpif t 

(a)   F»e  of r»xart   '-orient r*t ion; 

(h)   fi.,   montan, ou •!./   PirulnirUbl».  wlth   w..it„r| 

(-0   K.-op  i„  atoran   for  at   l,,aí*t   two ,, ar,,   Mw, oW". 

(«0   B<- «-asil.v mixed  with   .,•,,,.,. p,.,„ L„-_.,, ,. 

(f)  Have  proper wetting prop, rt i, n. 

Th<   aboV..-in,ii.-it.,i   rr.-uir-—nín  •,„-,..; i  t-   *h-  -K-í   -•...  
a"Pi"Ufflr8 "°rr~*i<• aro   unavoidable (nP, pA0 ap.oifx * v •)     V ' 
"ompon-nt.  are doa,.dt  aB   intimino,,  ln  tk>.   iar,)rat,,.,.,   „.,  ,lx„(< 

Som,   product, nuBt   -,,.  nf.H„,   tfj a  1ÍTuU    TOo ^.^ t,.mp...v,r  

not   ..xco,d   60    C.     Above  thin t,,p,ra,uro   flr„  „d   ,.xp^,iifí¡l   ,,.,   í.i)_.. ,, 

aood  ventilation  even  in  open-air  constructions  i,   important. 

Worker,  must   have  protective   clothin, (.lovea,   ^les,   plant,:  aprons), 

ft« heating coila in the  solution ve.sel  should not  be  warmod  up bpfor„   fi, 
with »olventa. 

». coo! ,i„l-lri produol „„„„,,, be B,om, imU1  lt   io oontroiiod ^iyti_ 

»ID-.   HI* to«lc »..„ri.1. „,„„!, be rlu„d lnt0 bMtles >ith caunon_    s 

«--I. rininc -^i^ (oc«) h.lp. «ocut dom the nmb„ of .orkcr8 meded 

for     1. ,».„,»„.    »n op.r.,lo„. „,„,,,, „. dono „„„„. . safetj hM4#    ^ 

the aluminium cap. 

The bottle, «t be packed in c^boftrd boxe8.    If gla„ ^^ ^ 

e«    bottle „u*  be Mpar.tely p^ed i„ . mmll c.„ibo.M'box.    Can» should be 
*ab e e„ou«h for ^ trftB.port OOM1UOM#    pftckln<r in cardwni CM be uaefuu 

Ä. filli«, oprati» i. done *th a pne^tic fillin* rt.n« (««).    ». tap 

•urt be h« .«ticalljr Ma led (frlmtr* eto.). 

Aa it is 

principle« appi/ 

Hirbloid. ^arni^^?i1 

that «Il harticldt. are in liquid forawlation, the w, 
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«iter „oi* ion*  ,houU   b.   neutrali««!  ta   pH ^lü;   th,.  wou,d probabl,   ^ 
'.*.»-   onl.v   -h^ni.tii   rPa,-t ion  carried   >>ut. 

Aninr  „ait   ron,ul3ti,n   m   ^,>i  mixture«, with   other  active  compound,  «ill 

,-iv.-   the  ..v,.  .ff,(-t.    As salts,   ar,  not   volatile,   the  »et ion »i 11  be a louer 

-*"'1   th''   *an^r   for  n.útfhbouriritf sensible culture« will   be   lower. 

N. it rali,at ion should br  „arried  out  with  roo lin* to „ontpol temper*um. 

Th*  r,ol  prod^t   i* p!OTPod  to  BtoraÄe  am!  rille.l onlj  aftpr „^^   OOBtrol# 

I 
I 
I 
I 
I 
I 
I 
I 
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vi.   rmrtM w&urRCTKrr:; 

H.J-  follow^  r%cilltieB ,rp npHod  for  [i(ifl)i:iii|   t,,rmuUtlf(n| 

(a) KM material   itori»,-* apacp for  in»rt   ,arri., 
vn**,   ,mul8ifi,r  wd   packing .lat'rUl; *"1^   *';tlv*   -"»Wial,   „„1- 

(h) Formulation   ,-»rf.«   f,, .  ;„, _, 
-mul-ion  „onoentrat...  m  heroi^B.  "'V'ri"r   W*^.   F'»*i-r   form,Ut. !,„, 

(^) áuiiliary   facilitici! »,!,.* ~n „   I.L       » 
lotion  roo«,  an  „f>lr„f   a  L^L  "    «. ?  "rV  "^   ^"i"^rU!   ,r,- 

(d) Ixpansion   rpRTv arfa' 

(O Transport at *,,„   facility ,u,.n „  rnaáfí  ^  ^.^  „„^^ 

Th* dimensions  of oa,-h  department ,j,.p,.„d   mf 

(*)  Di «posi ti, m   of  quMtiU.sj 

(b) fol«». and  typr.   of p»cka*ir», of trials, 

(<0 Bork organisation! 

(d) Capacity  of machinery\ 

(») Security  distance!. 

1-rt carrier arriv. i„ Wlk loa*, of » to«, a* can w *orwi ?.5 m 

»i* i* oten bow. in . ,rtora*ou« („e cera«ic  factory   RM.ì      T-    • 
la mova -iti. factory, Mana).    Inert  carrier 
i. ^ 1th . «an  capillar.    Delivery truck, enter directly into the 

aÜT' Jürrt*tl0" t0 UJ,*P-i,l<r iS 4~ —»-*-»* -th an elevator and u.a.  *~~t. of 700^t000 t ^ „ ^ u ^ mK   ^ toui ^  Mce>_ 
-** »in »• 1,500 «2. 

*eU*i Serial, arri,, * tr%i„ „ tn|ck u 

aftoula W »alivia«! «a 4-    kJ      , * lot,#    Äe *»t«»"i»l 

^»•rtai rar poiiaar ferriati»«. 

tua 
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" W'l 

:•"•••   in w-rkiru' at   fui.   capacity,  th-   plann.,1   ,-;lf>anitv  ,hould  t„. 
"V    - iiir-i   for   ì »80. 

:»••    •-  -r-h-u*.. „Pa,,  ..oalJ   b«.   .18H  to bott.r .idvant«^.     Vh-  »., ÌVP m„t„.la¡ 

•  • i-i   • >r  .„.lBion   ventrate*   ah.ml.i  b-  atomi  for on*- year»«   r^uir^nt n 

' 7"r* '    "1<h  ' " l!'n*'i"r'  "akin^a  *°tal   .>f 410 T.    Por  •>   !, ;x)0  k,ym
? load, 

V      " Ali   .     . ' '        ' • 

(;ar-     r  -f 

Fi'   • J i : 

i-I.    An  flOO m*   aurfar..   Ì8 no,,Vd  to at or,-   packing material 

^•ki.vrrat.-rial   ,^n   t-  a. orci „rar the  facility   for   ii(Jl,id  fl)r. 

>ra,-i raw 'oat."rial  art»«. 

Ifi' rt   'arridi- 

P..)urior formulât ion 

Li jui.i formulation 

Parkin;* material 

H«->rbii'idi'8 

Expansion   regnrve 

m 

l,'O0 

1,W 

700 

800 

600 

6,000 

^  at ore-room» shouM  be   ,  « high to have good ventilation.     Floors rauot 
bo ^y to  clean,    «alls ahould be  covered ^ ^^ ^   ^ ^ & ^ 

of 5 m and  be con.tructed of heavy  cement  atonea. 

Four blocke of 28 x 54 . ahould b* built with a di.tance  between of 18 a 

and an 8 -n  road.    ^ block, for Uquid and powier foliation ^ be 10 . apart. 

Formulation aj-fl 

For.ul.tion ahould be .epar.ted into i.ol.ted department, to. facilitate 

«ood hou.eke.pi«,.    Contamination of inaecticide. with herbicide, can cauae 

*.?:;< for Bini"4iin*fire *—*• ^ **•*— *• «*** Irto a for-uUtion ar... and pl„. for inUrmiUu ^^ ^ ^^^ 

For i„.rt oarri.r up^i«, a- 0».o Fluri.tadio «11 ^ m 4 .3 ^ 

z mim u
a,iÄ"of cmrrier- *the ^ °f th- ««^. xm .ilo« 100 ••' akottl« • , «reotwl.  and n~v» AM.14 I~ I ~  - 



- 4S 

f -i/iu  pr*.-mixing    irut   ahouH   tv   r!.v< ;    in,|. 

-mali   ..|,.vafor  l.^in„ ,„   t.hl.   ^xiw .mit ^ w: ' r    -¡ 

':    'ti'. •omp!,t.    Tinin,.  .„,,   r¡..n,iifur   iin<{%      .n   ^   ri   ^    ^ 

ir.i.    ar-.ili  ,a,i.,-  r,   po.^h.. .     Ti •    ii~.r,,ion,   ,. 

"'     >^^f"'-     "-   pa,-ki.„.   ..„,„..,  H.#..„llt,lr,.   ... '     'l 

'«'•i • i^'* :'i.;i«,. .-vi ,„;j." 
L Í 1 'i, '   i   *      -'   '    V,   L   ' 

K"r   U ,:Jli   ''T'^U'I »n   t.w.   :•»•.•• ¿t i ,.   .,  . ,   . ,. ' • .. v        .... ., "If        . n. .in,j <Vi 

lint   t ;tnk.H   o!'   (' -,    ..,,,.  .,,    ,    ,        „   , 

U"r"   3h"ul;1   l"    a  •"¡••on.    .,-»„k   of    100   ::, '. 

'"i n i :-?h •- I 

The   building should  br.   M   x   71  ,* and  y 
f hi.-'ti. 

t    ' •Uif 

• "iV'') m li; 

All   tanks a,-„ , ,in.„ ,,,.,.. ,   wiH;in   ¡^     ^ ^   § ^  

l^k,,   the   pro.iu.-t   r,m«nB   within   thiu  tub and th.   p. > •', i.,    /  . 

ama  wx 11   be  prevented.    ^,3,   t ,lb;,  nunf   b„ .^^  ^    ^ 

"loaned   or bettor burned at   temperatures about   1,^0^"   "" ' 

For herbioido formulation  a   building 14 * ^ , an1   , m hi   K 

order  to  „.„n a 1      m hl* h  ls required  m rw to ,.„n, ,Ipand .«„„.    If lt u,.,r.   
«. ..t.,lllc.tlüB ,,c,lltJ oan ta corrtrlicted Blllllrl thle ^a.    Ü 

Warehouapfi 

crd^l1?"  Pr0dU0,a ar° """"""   Wl,h  P,""',••    "" —»-   "*•   -r ba«, 

I»llrt. up to  J ,/m   .     mi, OMnot b„ doric with  peBtioides_ 

U*W con,*«,. cont„in.te  othrr bMM_    Such boieB cMmot  bf 

- «r~ r: :JTrr ;rr^7^th- - ^ °f ••••17. ,w' *,3°° •   «tor«hou«e room is neo- 



- 4t> 

••--'.     .h.-   ..•„..„,.  *,,,.,  >„. „„„ „.^  ,,,r ,Wii4l  ^ 

••'"  '•'/•   »'*•-.   '•-• r   ...«.,.,..,,   Ul„.  „„..,.,   „,.,   ,,_   ,„,„.  f • 

About   <d n, yoar:y   output   wi¡l   bp   ^.^   fpon  ^ 

port   ranUti,. ,M  bp  a   :imiting factor if Bot   ^^^ 

Th-   ^rwarriin,.  ^part^nt   i, of „^,   Import«,..     A   Ul, v   ,   ,4 , 

..   r  ,   , 
f      *"  *'  * M   M  *  "ll*   «'"   »   l"1in*  ramp 

r       tru.>K8 ami   Ì0  railway   ..srB. K 

'""r7 "r ""-1""-   "" •»•»»« °r tu, •, a.^. on lh. 

î'T not   loss than  10 narB. 
P 

Auxiliary« 

The   laboratory  iB  divided   into „ „^^   ^  ^ ^ 

a  foliation lab under tne plant m^r.    „_ ^^ J 

main close.    The minimum  .pace  required is, 

Analytical   li^!^^ 

General 

Heidin« 

Precision instrument« 

Storage samples and chemical 

PoraulatiQfi gimraj 

Saall-acale formulation 
Officer 

Diff»rent 

a 

30 

10 

20 

20 

150 

40 

ito • 1^0 

»• lrtortary aw. a. locate a. *~r a. ^u, t. tk. ^^     w 

écartai« ••all-aeal. fenaal«tioa miti. "    * *" 

2     ». .ffic baliélM It. 11 acial -r*e.. É^l«,^^^ 
».    A btaraa. wit. .»o^r. for ,«, „,*,, . „^ x ^ 
•A»iM roo« MMt a« availafcla. 
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TH.   of ri.-   r..o„ ..,„   „ 4i»„)rt „lt„    p„,.,,ri,:,t„rl iariii   ,      T  k 

..-.„. -.i„i.tr.Uu„ .„,„.„,„„ ^ >i<Dt ^^ ^ ^ ^ 

n. „r>*^ „lth w       ,„. ,. „„.. ir th„ w t 

»W  r.TJlr...„.„  v„ <„o ,.,  „,..r „„.,„.„„,  n„_   ,_ -- 

.0,^.10 p. r   ».   re w» if ^ ^^ acUve ^^ jnd emuisii. 

;OC,UOO  kr*i/h at   '0    C art»  needed-   UJ '   r   »     • « 
*r«> needed,  u,    c  mui!t   remain th« »ajnmum   temperature 

noi lut.  «K ' P^'^t.on  ,r. order  n.t   to 
pollute th«  •urroundin^«. 
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vi i.   pRhaomwt RAJUTRIBIKMTí: 

?"".v; '• "•  th..  r;.vit   lop*,,«« on  Prl,,-tin? «TuaUfif.1 «perla¡ iBt S( 

^   'f.. i-  Taini.v ;ir.,i   "i.'ivation,  a»..i on  paymon'   >>f   reasonable saiari-n.     p. r- 

'• *•   '*•>(   <';ir. ¡'al ly,   i.'nipjm,.  t  .   tn.-  mairi  f'wt ions,   whi<>h ir¡   :   ;îK i i, i 

r • • 

( i) J. : 

TV. 

i   r.     *    i'tiv   -i?, rial   ani   tyj.    ,.'•   í'.-rruiati ,ri, 

('* )  A • ¡a.u' i   •.     ••   r iw -V • riah'j 

')   ? >t-r i', it i <r. ; 

f i)  iialit.v    -^n» r-i; 

• • I  .j   >ra¿->'   -mi   • ranpp^rt j 

(*") Or.-anizati >n   inj   "o-.rdination  of all   fum tioriB. 

•n-anizati m   -hart   in riven in anno* XVI. 

Job descriptions 

Dir--,-tor 

I*   is th,  responsibility  of the   directorio  r-o-ordinate *nd control  all 

activities.    HP muet   t..    a p^rBon with hi*h   leadership ability and have a good 

understanding of all  technical problema and a profound knowledge of plant   pro- 

tection necessities.    He  should be a graduate  agronomist  or chemist   and have 

an agronomist  as vicerrector,    for planning and  plant  supervision, he should 

have  an assistant.    T*e  secretariat  can service all   department».    Correspondence 

should remain centralized.     All personnel questions  should be handled by the 

director,   „c.pt for the  payroll (often considered  the mort  Important) and  other 

administrative functions,  which would be delegated to «, independent  «imini.tr.tor. 

The plant must  provide,  within the liait, of current planning but  sortis*, 

•l-o  in excess of it,  enough  pesticide, of specific  quality.    Plant activity 

must be co-ordinated between the plant protection departa.„t of th. Minirtry 

of Agriculture and Agrarian «.form and the Agricultural lank.    It i. fu«d«Nmt.l 

that the formulation plant b. «ear* to changing *l„t profeti«, n.*., dev- 

lope«»nt must follow practical (fonane1. 

Th. plant .usi hav. an iaa.amd.nt application «.».lop»«* «r^p.   Tal. 
group a*oul* be in coatlaaau. contact with farwra, ta. Um^k <**„«•. 
t.. inap.ctorat.s of «oaafaaat, in orfer to k..a Ufr~« akawt all ara«.» 
arising. ^ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
• 
• 
• 

• 

m 
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It   should observo  results  of new formulations with  diff, r-nt   v-. iv,    x,._ 

«redenta or inert  carries.    Agricultural enrln-rn ..TJlppw!  with  „ara  ^ 

other appropriate accessories Bhould be  in th,   fl,id all year,    lach  t^ „.i 

be expected to carry out  at   least   I5-» experiments a y,ar in   iiff,ront   ar.mB 

on different  crops. 

Plant  wan«^r 

...     The ma}n, responsibilities would, bet 

»L lab aWd b. run ajr • «raduate cheaiat or phamaoiat. It 1. india- 
P.n.a.1. ta .atafelia* „«ality *««Urd. according to PAO and CIPaC. ORDO can 
prorié. tmUlM „* a^l^^io..    Ann« „ ovrtliB.B %u «^^ vrognimma 

It 1. tàa t.* of t». «^Ijrtieal lab to control arrivi«« «at.ri.1. and 
>~*«U.. «i«ko«t int.m*iM pradaction proc.—..    a^plin, i. on. of the 

•••* i*»*rtMt operation..    14^1, oaatrol aataada with appro*«*, raault. U 
ttm ara utttr ta« to ae««.!!.* 0.4 ..act rapita too lat.. 

**» mmmmiU Mla«ta« far taa fir« traiaia,.   n l§ uiiaaaaamM. 



Sil 

u '•   -'li   '   •   riì :i( 

••    •'».    .. i   t. ! 

i.'   À.'.  < x[- r"   • 

• i.'    '!"   uni'int riai   *"• îvit.y, Th< 

•   .„   .„   ,  „, ,   ,," '""r'lin;lt" a  »-v- .<>pn,-nt   rr-.^ramn.-  b"t*"«n th.-   Induatriar 
•   .-• i»       y,', r  vu   .h-  Ministry  of A^ri.-ul t .,m,   t.- h-îp  in samplin, r** 

1 V>;  "* ',rllia ^,""ll,"1   î-ii   l",rt8 "d to make the  neceaaary  fiela  trU1..     H(, 
••>   •'''.-   v-iiru^.   in   •».:    iPp,.(-P   ,f  ;„.Bti-i.|o   formulât ion. an.l application; 

.,./<'•• V:,,V"1  Vtl.' .'hr1^   3h,Ul,i   r,,,'"lV*'   "lth th"  ''P,f "f W"»  tr,iniV ''•*•'   '      ;•'•    ';•    A:' "•  Parkan.v   >f th.    Industrial D.'vrlnp.nt  Center has 
*'í ••:   wa ,yt i   U   ^rn.nr. with  p.-ntmid. a, ho  can help .lurinr hi« 

-•'*   '       ' iT-''"'''nt   »h--   pr<v*r;ynrej 

>it * •),.T!Íl:'¿T
aS;   V]•\   " -T"r    '•-•'••k"    tr;Un"d   ln  •«yPtl.a.rrquort.ahould 

rr.;¿¡22i.fl,If*) "r   thri ^'   "" "—P^^ion *nor« Develops Countries :DC) 

X) 

H, *. 'hr- *».n wi;i ^ç,,, b„ a,.t 1V„ > n th„ InduBtrlal Dovrlopmprlt Center, 

¿••h. Tr."ir first task should be the reproduction of the composition of the 

•o*t   important   produce  on a *e*t-industrial  .cale by  utiii.in* local   diluents 
. •"'(-!   t-.v   th"   pality    -ont ml  ,Toup. 

Tabl'"   '•     Personnel   requirements - yearly  payroll 

Direction 

Director 

Assistant 

Chief secretary 

Secretary 

Application ffntf 

flce^irector 

Assistant 

Hclfwr 

Sscrstary 

»last ait. 

Assistant 

Disposition 

Purtsàas« 

St orsa ou*« 

«•rkaho» 

12 

I 

1 

1 

1 

1 

L8 /month 

2,000 

1,000 

800 

1.500 

800 

600 

1.500 

800 

800 

800 

800 

1>8 /y«ar 

24,000 

12,000 

9,600 

iidtt 
60,000 

18,000 

48,000 

36,000 

4iflW 
106,800 

18,000 

9,600 

9,600 

9,600 

9,600 

-Jaitt 
66,000 
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Tab Ir ').  (ocntinupd) 

laboratory 

Analyst 

Aaaistant 

Formulation 
aaaistant 

Pistribution 

Marenouee 

Forwarding 

Mriinittrtt,^ 
fcftfefiur. (6° di red , 
product i v» |  >0 indirect, 
contributing) 

Ski Had 

Qualified 

helper 

1 

2 

1 

2 

-L 
3 

7 

14 

26 

90 

LS/month 

1,000 

800 

1,000 

600 

500 

400 

LS/y ear 

12,000 

1^,200 

12,000 

43,200 

28,800 

Í2.009 
40,800 

70,800 

100,800 

156,000 

496,800 

*RU. 40* .oci.l indiract contribution and unexpected eipenae. are   316,000 
lbtal per eon;» 1 12e 
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virr. IMC  (UCHIIilfRY 

Part   of  tì.o  .quipmont   will   b„  non.t nirtPll  u  thp ^^ ^ ^^  ^ 

i*  available     Tank and  other atoran  faciliti,.,   transportation and .„r* 

-Tuipnnnt   oan  .^il.v  be   u,,all,v   f.lrni^,U     Fjr nillingf   pm,^U(. 

and  Bori^ut ornati.-   filling.   BPooi:'if.  ,,,«lpnent  nu.t   b.  imported.     As pe^Ho 

emulation  i,  a  relatively   amall  activity  world-wide,   only   f..  companies ., 

pp-ialized  .neu,*   to  W»toP  *ood   r-Bulta.     m   „„,.„ XVIII   only   well-known 
and  reliable companie« are  viveri. 

IX.     3IUCTI0N OF PLANT GITE 

The action of th,  plant   «it. dopado  on,  «hortest   wV  for  raw „.terial, 

availability  of technical   infrastru ture,  and short-st distribution w*,. 

Active raw material« ar,   arriving at  Lattakia.     Solvent, and  sulphur are 

available at  Horn«.    Limroton«  is available all over the country  in hi* purity. 

Clay deposits must  still be  tested and „ill  be available „ear Hom8,  Uttaki. 

and Aleppo,  or must  be  imported. 

The distribution network  is shown in anne, IX.     The latest   Conxion 
is in the north  of the country. 

The plant   site could be bef.n Horns «d Aleppo.     If the  plant  can W joined 

with the fertilizer compie, .t  Horn.,  the following advanta«*. would r«ult, 

(a) fairtüv facilities for energy, workshop etc. would diminish invent, 

(b) Oood conditions for road and railway connexions, 

.Ml.,/1" 0r,"1'*tl0'' -* «taJ»l«r.Uon 1.M» M ,ä«W «c»U. «,»14 k. 

(•) financing could be «asisr» 

»• Hant afeould be looatod at Mo«.,   Aaoth.r powibiUt, «oui* * t»e tr9m 

of Aleppo. 
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X.     UYO'ÎT 

inn., m*iv*„ th.   U/o,t  ,f .h.   formulation   ,. I an*.    ^..   r,,uir<^nM 

-i-t  be o*lo,Ut.d WnWl.v be-.«.,.   a „..„  „Ipansion  ., r.xp„ i  in fh(   ^ 

10 .vara,     an ar->a of  ;X»   x 400 n », 4i"    ^   aval ¡atol- . 

mr ..canty the  1i.tan^ bet«...-,   buiHlril, m.m.   h„  „ ^   ^ ^ ^ 

B-1P m «nd  th* renai nin* »r-a plants   with treeB. 

A  lar*e  ar.a «houli   b,  r-nerv-d   for  liTui  „J   P„W formation. 

Hi* «Uta^o between  store ani  WoHun, ar-,a Ao.il:1 n(irnally  bo  „        ^ 

» »torehou«e  area that   ie  neV,r lar^r  than  1,500 rr,?. 

»U-.n.oi.t., roof  .hould  te used,   but  they  ahould not   be ^e of cenate; 

eternit   or .imilar «.Wi.l. ar, bett.-r.    ^ bua Min*, should be .7 m „^  ^ 
the millhouae.  11 m hi**h. V 

All  internal tranport.tion must   be  on on,  lev«:.     Th. „  .itxon of the  loading 

r-P for railwa, „d truck depende on  the railway  linr.    It  ia essential, 

(•) To .eparate  .tore, working and forwarding are»«, 

«itane..} T° h*W *****   producti•   line* «• a ain*le  level  with „ curity 

(o) To .wate h., Meid pecially from  fertilizer and other petieide., 
(d) To  leave enou^»  room for washing; 

(e) To make food housekeeping pos.iblej 

(f) To bum all  residue.,  includi«« «ter,  at   temperature, of about  1,200°C» 

(*) To clean ventilated air with  at lea* one  .et of filter ba«>| 
(h) To respect the main wind direction. 
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XI.     «ÍÜIIOIirn  kSPM!T?> 

n..-  v.-. :«!«.•  and vi.-4.1 of  pesticide consumption in ^rowin* in Arab  countries 

.'   3 rat-      !'   ¡0-1^ ,v.»rly.    Loyally  it   is expvi-ted that   the  «rowth rate* will 
r'••   ••v^r.   hi.-t.. r. 

Ai:  --».¡or Ear ..p. ari pesticide  producers are  represented,   and the   latest 

:'-i-n«i!-i-   p.pti-i.i .thM*   ire  applied.    Similar projects a.-e  on-.tr««» or 

wi.l   he  .r-.-t.-d   ir   o.,.  .„ x1   fow yParB  in  noi(tlbouriru. t.ountrif>8.     r>mal j   privat(.ly 

•wi\.-i   -o^paniop  „ill   b.   :iniv<-   locally. 

Th-  pr.\]--t   wi'.l  haw  every   chance  of economic  su.-,.eBs.     T>„.  production 

••'•ili be districted  t,,   »ho A,-rinultural  Bank at   a fair  prie   n„  recommendation 

if the Ministry  of Agriculture. 

As pr-xiuction  vol urce  is   planned by the plant  protection department   of the 

Ministry within the  licita of climatic variations,   the total  production  will 
be consumed. 

lUnatfement  must  still be trained.    A «killed work force is available at 
relatively  low co«t. 

Foreign assistance will be required.    UHJM and the Industrial Research 

•nd Development   (fcnter, Neuah,  «re ready to help with training program**», on 
request. 

Raw active material« must also be imported In the futur.| the vmiue would 

be »round 70* of turnover (distribution cost not included* 10* would be pmcki«, 

«at.rial and inert material, locally •«itali,,  10 would represent products» 
cost and 8* profit. 

A rough estimate of investment needed would bet 
Terrain and 
building 

Land 

Storehouse 

Production 

Office 

Workshop, power 

I2HL 
80,000 

10,000 

2,000 

1,000 

500 

Cost  in LS 
per »2 

3 

360 

600 

1,000 

800 

Total LS 

240,000 

3,600,000 

It 200,000 

1,000,000 

•—«nu 
6,200,000 
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Clvïc WVrh Total m? 

Ro;*iB 10,000 

Canalisation 

ïnrrra distribution 

Railway connexion 

Difr*Tf<nt 

Equipment. 

Milla,  storage,   transport 

Auxiliaries 

Laboratory,  semi-industrial  pilot   equipment 

Construction 50j6 

Investment  oost  will be between LS 12.8 and   L6  14 million. 

Pre-investmont and start-up coats will be around LS 500,000. 

Cash flow is given in annex XVII. 

Annual operating costs and profits are given in table 10. 

Table  10.    Costs and profits 
_^^______ (million LS) 

Its. 1974/75 I960 

talus of total imported material 

Imported raw material 

Locally available Material 
Personnel 

Interest on Material 
Invests*»* 

Depreciation of equipment 
•ttiUlajs 

Othsr ooata 

Profit Millioa LS 

Par osai of turnover 

:% 100,000 

2,000,000 

600,000 

 500-000 
i,100,000 

4,700,000 

1985 

9.4 44*0 100 

6.3 32.4 73.0 
0.6 J.6 7.3 
0.7 l.l 1.4 
0.1 0.8 1.6 
0.5 0.8 0.9 
0.3 0.4 0.6 
0.3 0.4 0.4 
0.6 -14 Jlfi. 
9.4 40.5 87.2 

0 3.5 12.8 

l«9 12.8 

Zatara«! i. oaloniataa at 12*.   In« atauaptlon i. that laportad finiihsd 

Product- are paid for by farmar. «Itala 8 month, and own formulation within 
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:.^  -CM !.:••.     On'.y   »h-   .liftVr.-ti.-o   of  H  ip   : •;» L • •-i 1 at <vl.     Int.-r.-iit   or,   in v. stm.-nt 

i i   •% with   a   ifpr--úat i >n  tin»'   "f   10 .v.-irs   f< 

bin l.iirifTP. 
for equipment   and   >i) yoars   for 

Wie  proj.vt   is   e.-onomi-aii.v   feasible.     A navln,T ->f L3   10 nil lion   foreign 

••xehange  can   b-  fiati-- yearly.     It   is  a  valuaba   -ont rit.ut ion  to %gri<:ul t ur<- 

development. 

XII.     RKOWHTOaTIOHS 

Within the goals of the  fourth   five-ypar plan  and  if agricultural   production 

is  intensified as envisaged,   it   is  expected that  the consumption of pesticides 

will  grow rapidly  from LS I5 million  in  1975 to LS 40 million by  lyfio.     Imports 

of more than LS  100 million are planned  in the  1980s ;   ?*$ of foreiiTn  exchange 

could te saved with  a local  formulation plant.    If the decision is made now 

to  build the  formulation plant,   it   could  be  on-stream by   197ft. 

The  following steps are recommended! 

1. That  the  formulation plant  be  established as soon as possible.    The 

plant  should have a 6,300 t per year capacity.    In the Syrian Arab Republic 

4,000 t solvent and inert carrier are available.    An investment of LS 12 million 

is needed.    The maximum daily output would be 24 t powder and 24 t  liquid for- 

mulation.    The production could be distributed together with fertilisers by 

50 Agricultural Back distribution centres. 

2. That the formulation plant b« combined with the fertiliser slant «I 

Horn« where the chemo-technical infrastructure is available.    This would save 
about LS 2 million. 

3. That an agronomist be responsible for the direction and be «Misted 

by three chemists and five agronomists.    The production programme of ta« for- 

mula* ion plant should consist of 20 different pesticides to be formulated with 

looart diluents.   However, pesticide formulation depends on changing coéditions 

in agriculture.   Pests become resistant to pest leidest henee new application 

methods must be used and new products developed. 

4*   That the Industrial lesearoh and Development Center, Ttsaaih. carry 

out the necessary material tests on a laboratory and •emi-iadmstrial «male. 

Co-ordination between the Ministry of Agriculture and the lesearoh Ceater at 

Doum» would be necessary. 
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FEH:X)N:; Afín iN:;TiT'riov:; :OV:'A:'•?: 

Urut •••i Nat l'in»   -..T-» .rir 

ii. h. i)-ifii«"'.'if. 

A. :;. a-ii-r-, 

Y. Kai¡nab 

M. Lîbaaban 

Z. ;>awaf 

M. Parkan/ 

A. o'V^iai'1! 

'.   Ar 

L.'. :   ,J- 

:>••:'"it.V    H-:ul. r;-     h.  p*-r.. .  .- v  ;        (     ; 

ü<Tii'»r   Ki"M  A'iVL;ï. r ,   '<••, • .• 

:;'.'.!>.r   Fr^.Ta-.f.    Ä:-.: i:;*  u.- ,   -^w 

Fr-ijf-rt   Manar- r ,    ["'tiic'rii;   ¡r .-„ a." 
'• • f¡ t •• r,   Ma::/,' t. 

Un-'   't.'-.rf [-i i K-- ria)    if .•< ar  ••,   "-'it •• r 

Rxp>Tt    in  an ai,;/* i   ai    jualir.v    •  ntno;,   ;rNlJX) 

';"r,ln''  Aí-r K-.J Ï • -4r--i!   Aivi:-.r,   Po .-i   ani   A.-Ti • 
Orfani-'.at. i m 

Miniai r.v   „f A/Ti.-,i;tar',   ami  Agrarian  ft.-f 

M.   Sabbat 

A.  Abbonii 

Z.  Jafi 

A.  Dib 

A. Mosa Ali 

fi. Chor i>k 

Director,   Plant   Pr-.f « ••• ion  Section 

Firet   counterpart   in   p<'»t, i-id"   in. 

Plant   protection 

Agriculture  Direct ir,   Raqqa 

Agriculture Director,   Ali ppo 

AtfTJ.culture  Director,   Lattaia 

Directorate Apicultura! Reaearch.  Dourna 

R.  Abdel Kader Director 

N.  lUlek Vice Director 

*•  2uad Plsnt  Protection Group 

«. Hamidi 3econd counterpart   in pesticide use 

N. Ithoury Reaearoh Director,  Aleppo 

State Planali^ y 

B. Al Holou 

M. Saldi 

T. D*u¿»ly 

lallaâfi. 

Vice Minister 

Director, Agricultural Planning 

Co-ordination, ITUDP 

BlnitrY of Petroleu« ipd Minerai •.«•«»ro«- 

Z. Kaaaabelli Pétrole« refinery 

Mineral resources planning 1. 



R.  KA--. I. 

P«  A'    'v .:i 

T.   Pi ",.:i' 'i 

H> .-^i, !•: 1 int. rial   r>*•.• t ion 

;>ir.'--t T,   rot'irur.v, dormi 

'to •ii'-.i!   •oi..-irir,r 

Minist r-,   fT B.:,TÌr.-.'. Mflt: an,l   Indult, 

V.   DiK 

P. Kat *  ;-i 

Hi r-< -.-tor '!••,. ral ,   ut ,i» <• —wn. i    -..np.-iru-s 

',. n'  i,»x -,i;   - ,r.Vp 

ì)i"' •-! T,  Ft.ar"ia>-*ut ioaì      .'   •;. 

luve.ait, l'art, ry,  H^m* 

A-  Jar.nal Dir- •••or- 

UnivT8ÌtY of 3a,-i|Bl'M!i 

M.  Dekkak ;vkan   Pì.armar,-ut i-al  Paouì 
'•y 

agrijulture Bank.   Duimnig 

K. Bahbouh 

M. Serag pi Din 

Hfad,   Agriculture  Dppartment 

Atfriculturp  Department 

Municipality of Dyiagp.ua 

H. Masaelmi Public Htalth Department 
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:mx-i isr m A *A:;IBILITT STtroY or A LOCAL PKTicir* ,wu;[o-¡ n.A-; 
(W'irKiri,- 11'jcr-tiwip   of ,-,) 

L   • .'i . 

I-p-r' »nt   croppi      T,f, >e-i  ar-^i   ! -  •i/,'
l,-\ 18O-: ,•••".•   .     ,-  ,-L 

* "'••^•"•'T    fr.TMT.r-.     r-.r   • v r.     V-p; ''t.. 
••">nn, :.,  ;. .-< i -i ¡,    4.:. t  ; ,.10_:   -, 

Plant    protection   ••r,'ani -V i<.n 

»intrihut ion  ayntem  (Arri'-J ! » ini   H.w. ) 

Importa  postir-llna   1..M/."    juantiVy   .u,i   val •!•• 

Vlutt   ofrh»rvt,Ti«ti-   ar...lP  (4   i^.j,)!     appii..vifin   t..,-hniT-i.-^   in t    -apaci».-,, 

practical   impressions  abo a   1- v» lo ornen* ; 
first   i-lr.-i   for  plant  si te    Ivi« ion 

Public   hrnlthl     -.riiv^p» i-.n   iri nun i   i pal it ice,   h l'i.i-hoïl   ,1Sf .1 

Animal   health 

National naturai  reaouroea  ( ? weeks) 

Solventa (refinery  programme) 

Imulsifier  (deter^nt   industry) 

Inert   narriersi       !*;•   (ceramica  industry,  deposit«,),   3ulphur,   narbi.    (irposita, 
î-.dustry),   phoaphates  (deposits  -ml  industry),   ,-/psurr¡ (deposits) 

Packing materiale»     prlaaa,   paper,   plasties,   cana,   cartona 

Plant   aita  locaipni/pcraonnel   (l  week) 

Collaboration with eiiatin* planta 

UW* project  quality  control  and chemical  pilot   plant 

Personnel training     responsible manager;  plant  manager/formulation, analytical 
control,  product   development,   field trials 

*fig?Tl  "Mir*  »oiwirtialt    aituation in Lebanon, Jordan, Iraq 

nWffllléT (2 "*«lti)l    production proceaaeaj  capacity production linea, equipment» 
technioal information» block flow dia*ra»( material •pac1- 
fioatisn« and balances material flow, .pac« requirement.» 
»rputiaation chart 

kaa&£-IHa£U (l «••*) 
•alee VOIVM 

Opwtt— eo*t 

hwUml, flajMoial 
Ca* fia« 

•statu« «hl fwt 

• Eafr 11 la/at 
•rojMtl 
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IMPORTAJTT CHOW, UBA WTKLOfWjrr 
(Thou«M»i h«) 

Field crops 

Cotton 

Su^ar bt^^tp 

Tobaoco 

Ground-nut. o 

Leaf, i la 

Potato*» 

Litt. 

Fruit 

Olive« 

drapes 

C it rua 

Apple* 

Apricot• 

Other« 

toe« 

•alani 

LaffUMa 

0*1oaa 

Otaara 

8s 

v»q 

1,MÏ 

10 

(6) 

2,183 

105 

4 

3 

231 

a 

mi 
292 

4 

7 

10 

75 

 i- 
392 

1,559 

7 

2,370 

111 

70 

2 

7 

9 

MO 

23 

?3fl 

IO 

15 

115 

1,354 

12 

1,959 

149 

67 

3 

!0 

11 

269 

210 
") 

197 3 

POO 

8 

1/' 

1? 

92 

3J7 

1,476 

12 

(2) 

2,402 

175 

74 

3 

14 

10 

323 

22 21 
86 57 

129 1* 
9 9 

259 

i   StatUUe«! Atotrwta, 1974. 
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IMPORTANT PLANT PEST3 AÎTD I)IHKA.Tí: 

Fl"Li  nrofrfl 

Cut toi 

It£àM inaulanf 

H?ti9lfaif âdi 
Prodanla lltura 

beeti 

Cmliâ «pp. 

Tobacco 

ThrlM t abaci 

Milt« fly 

•PP. 

LfellSttlàSGI *PP* 

lattaia üisiuii&ft 

attUlt 

••lltkla ff. 

fimnüiüii 

Agrot^ lesi Ion 

Laphyana » xigii> 

InfPlnhe polygoni 

CerQJBPora baticola 

Latrai» exigu* 

lnrtirte ?i^orii9finff 
Percnoanor* t»i>acli^ 

Paeudomon— tabac i 

fiutili 

Bailla» tritici 

lliJlUâ»»». 
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Fruit 

'A'-li,. :ì     '. í\ i' u 

Ph. ^ ': it-.¿g  _ii 

Far>-tor¿a ••>:••» 

C iÍn..AlÍ0£.Iü8Í8   -il'.-j3 

arag"? 

Theresin.na ari^lophaga 

PüLvahrosie  bot rana 

PeeudcK-occus  citri 

Citrus 

AttnUiella aurantii 

Chryomphalua aonidium 

Ccratitia capitata 

Achia app. 

Winter spray 

estui. poff|l 
¿íeuzera cyrina 

Caraocapaa pomonella 

Tatrany chus app. 

atone fruit. 

ftynchrteg aaratm 

ClaaMPorim» carpophllun 

Claatreoacortu« c, 

Zlafe£aBÍ deformani 

2Íhj££ 

Scolytua ruguloaua 

Mlocerua itali 

rot ig spp. 

Uncinala necator 

PlagmoDara vitjr  la 

Aonidiplla ew. 

Phytophthora citrophthora 

Dialeurode*  citri 

Various diseases 

Ptoilma app« 

Podoanharea ieucotrioha 

Venturia inaeaualii 

Sect orla «pp. 

Stephanitia pyrl 

Sitati TìMilri'rT'il ili 
Camodia app. 

Different  fruit 
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Vegetation 

Tomat oca 

HHiothia armj^ra 

Qryllotalp» „pp. 

AgrotU irei Ion 

Laehvaaa exigua 

¡Mona 

Diabrot ica app. 

Byjopardalia pardal ina 

2ft2M ciUatua 

Legumea 

^"•"•Y^l Phaaacoll 

Bruch ua «pp. 

Hacroamhum «pp. 

Tetraiurchm «pp. 

Qniona 

Ulrica tabaci 

Jkiisria. MüflM 
Lirioaaraa app. 

fiUtal 
•pp. 

IlltCi Ylri*ul* 
gfmyjjgg «pp. 
Piel« 

Alt ornarla eolani 

Phytophthora infoatans 

Rhizoctonia aolani 

AJJÚB 8pp. 

Impipile ejehoriacearu« 

PaoudomonaB lacrymans 

A.Bcochjfta 2àSi. 

Laphygwf "PP* 

Heliothia spp. 

Peronoaporf destructor 

Botrytia aUii 

Stemphylimn botryaum 

qnrUoUlp* pilotali» 

A*rotla ipailón 

t mad! in all ^og, 

Minami graaa 

dmH «pp. 
Anohwa app 

Piplotoxia 
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ìQSìSSJL 

PAO  PKSTICIDBr; QUK3TI01INAIHI 
(Octot. r   1974) 

Active material  imported  in tono 

Insecticides 

Phaaphamidon 

Dirrvthoate 40 

Trichlorfion  80 

Parathion 

Others 

Loptofoa  ]0 

Azodrin 

C n-t 1 onduat 

Toxaphene-DDT 

Kndoaulfan 

Carbaryl 

Copper oxychloride 

Maneb 

Zineb 

Vitaval 

Fiantvax 

Sodine 

Benlate 

•erbloUe« 

2, 4-0 

fenaar 

Treflan 

Cobez 

10 

200 

200 

160 

120 

260 

15 

4 

100 

700 

700 

5 

160 

120 

3 

288 

45 

24 

200 

160 

120 

263 

45 

ij;> 

'0 

10 

1,000 

50 

50 

300 1,120 

19 45 45 

15 

150 

90 

2 

2 

264 

150 

5 

50 

214 

mi* 

to 

fio 

100 

700 

YO 

100 

—» 
920 

15 

150 

120 

10 

 li 
315 

200 

5 

50 

is 

loo 

210 

500 

150 

200 

100 

950 

15 

150 

130 

30 

5 

270 

345 

250 

10 

50 

340 
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Dust 

Cîttonduat   3/ÌO/40 

Indomlfwi 5 

Toi»ph*n«-ODT-S   10/5/40 

Triohlorfon 8 

MP 

H^pt«chlor 40 

Aldrln 40 

Trtofclorfon 85 

K 

Ro#for 40 

Phoavel   30 

Dinwscron 

N»l«thion 57 

Parsthton 50 

TonfiitiM-OIITHMeihy 1 
parsthlon 

ftMtrln 20 

FüMÍclá|f 

Anne* VI 

nPWmSD PISTICIDKJ.   1974/7 'j 

Tona 
US (iol lar 
P'r  ton 

1,600 5«5 
100 700 

200 ry>? 
100 717 

>. 1,650 

ii P.160 

10 ^,050 

50 2,570 

3,380 

20 3,767 

7 7,000 

15 1,640 

6 3,000 

120 3,720 

50 1,880 

niousand 
dollars 

9i6 

70 

119 

7? 

43 

71 

I50 

64 

85 

75 

49 

25 

18 

330 

94 

Sulphur 

au»* ao 
ZlMb 80 

0O41M 

100 535 

255 2,900 

95 2,450 

5 5,150 

1 4,700 

2 13,630 

1 7,9» 

53 

740 

230 

26 

5 

27 

8 
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v.- rblcid-c Tons 

?5 

113 dol lar 
per ton 

Thounand 
>lol lars 

\ :-D '.v -i.-i i 2,900 'M 
\   Î-D  .^C so 1,W 1?0 

Dii'amba ? ' , 

Various 

:o 1,230 Zinc  phoephiii- 1? 
A1 uminiur:    i fu srt,, do <, 14,800 4î> 3.W6  - 

L3  13 million 

Hotel    11  =  L3   >.'-c< 

Sourer I    Unofficial import   liât (A. Abbomi), 
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Anaci II 

DISTMWJTIO* amolar, 074/' 

latti 

1,100 

H&saakah 

Horn« 

Quantity diatr ibut ed in t/a 
Deir-«l-Zor 

Sor 

agricultural 
link 

Probable 
total 

D»ir-*l-i 925 1,100 
Aleppo 330 500 
Mltb 

UttsJU» 

120 

50 

270 

250 

TOO 

400 

Otra» 
225 350 

Sulpfeur 4u*t 

2,300 3,7« 

3,200 6,700 
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Anne« EI 

PRICf LI3T Or TUR AOHICTILTURAI, PANK,    1 .V, 
(LS/k*) 

In«ect if'idPB Frice raiurinidcB Prie. 
Toxaphene 4.25 Sulphur dust 0.-86 
Torbidan 40/20/r, 4.25 Sulphur KP 

41 
?.2b 

Sevi« fl1) 7.00 Cuproean ('•Ab 
Sovin/S I5/15 ?.15 Copper 'ix,v:h loridf1 

10.30 
Cottonduat ?.ao Karat h an» 'UOb 
GuBathion 12.00 Boniato 75.00 
Halathion 7.30 Topsin 37. 50 
Aldrin 7.10 Dit nano 10.50 
Trichlorfon 8 3.60 Dodinp 75 25.65 
Trichlorfon 85 18.85 Sapro1 28.60 
Roxion 40 8.37 Dilancol 20.00 
Perfect hion 7.38 

Rofçor 40 16.20 

Dimethoate 40 12.90 

Winter oil 3.75 Nefiatocides 

Sumner oil 3.85 Wemafoi 18.60 
Dimecron 29.75 Mocap 5.05 
Anthio 22.00 

Supr*cide 58.45 
••thyl »arwthlon 5.75 
•tigri parathlon 5.00 
Pfco^.1 15.35 Herbicide! 
Qmrémm 16.00 Cot eran 25.50 
Flriawr 61.00 Treflan 29.55 
MMMCrotOfJlM 44.35 U 46 fl. 5.53 
•MoMlfM 35 15.90 Banvel 0 7.10 
tadrin 9.65 Herbuol  2, 4-0 15.50 

2, 4-0 evter 4.60 
Aoficiia« 

MlM 6.90 
àomriéal 18.00 
PlawUa 10.00 

I I. â«ri<mlt«r%l 
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BLOCK FLOU DIAGRAM 

Sieving 

I Storage 

Packing 

Inert   carrier upgrading 

Storage !   Drying/grinJin* I 

Powder formulati an 

Weighing »juiiing] 

Storage 

Active material 
Inert  carrier 

Storage [<      Wiling | f 

J 
-> |   Storage ] 

Grinding! 

Emulaion concentrate» 

Storage 

I Packaging 

*i*Mng ]->[ Solution 

Labelling 

Solvent 
Active material 
Bmilslfler 

»| Closing bottle» |< 

4 | Storage | 

I 
tfalttia« 

and 
ftllin*; 
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y^w MU 

AMALT3K Of KAOLIW3 FROH ZAMDAÄI AND Tlkî 

Z»b>>dani k»olin 
(pric*|     LS  35-50 p*>r m3) 

Denosit 
ÇjMLliXMt Gai Ma Kfier 3kaf 

âl203 . ?ii02 .  2H?0 2fl.fl 60.2 43.6 

ï^ . A1?03 . 6Si<>2 8.3 10.8 7.7 
i»20 . A1203 . 6310 0.5 1.3 0.6 
Crf03 1.9 3.3 1.4 
p*?o3 2.9 1.2 2.3 
wo2 1.7 2.4 2.9 
8102 54.8 21.7 42.5 

J2M2V    »•«*•<*• c»olo¿iache Oaaellaohaft,   1968. 

fias kaolin 

Coartiti»* Content Constituent Content 

EaoUait« 40 sio2 47.0 
nut. 14-20 *2°3 

faO 
4.0 

Witt« «IM 5-10 0.3 
•OBtaorrillOflite 4-é àl2°3 22.2 
QuartB 12 Ca0 5.3 
Calcit« S •a* 2.0 
fctatar, fra* a 
Matar, coaalaai 6.8 

|fJBf,t   Oaalocioal sjr t. Atvtr, Unis-trjr for lafiassriaf awl Iadustry. 



PLAUT LAYOUT 

r 

1 

I '•'• 
1 

,'-, 

i 

7 

-..    _ .J . 

! 

16 
6       ' 

5 5 5 

4 17 8 

10 

10 

.XX)    X     100    "; 

. • Iri'' r*     .»r ri'T 

.""• Powl'-r  ¡ft orph^'ifl.-. 

'. Li i'i< (  ¡ t nr^fciu ir 

• !• turbi 'i-l'   a. or*»houae 

'•. KxpAnsiori area 

t-fl, Piniafced producta 

')» Of fior building 

10. Loading ramp 

11. In^rt   carrier   ip^rwiing 

14. Worknhop <:n*>rf»y 

1^» Powl^r formulation 

16. Liquid formulation 

17. Herbicide 

18. Haatc burning 
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Ann' x  XV 

PSöTICIIJE:: ANALYTICAL IOHTHOI. 

Int'Ti'tlt'-'j   D;trti''3 

R.'B.-art:h station,   Do jm:   r- HUí.    m-il.VHi:i;   Fi   ¡lty    ,'" Pv,^'       i)a,v,   ,.   •-,•.„, 
dit, I roBiduH  analy;;in,   toxi   ol „:. ,   .,.;,.rt       .ri,r,;,   f  r.r, ; ,v, ^   D[.v\      '<w*}Vk0t 

Formulation  plyit 

(l) Pr'iivtion  propramrif-i     4usta;   v^M.aU      F-' wi' r-fj   "•• ilsiori   -^-n'.-v .• ; 
watir  LI ,] jti ,n   (r,' : ti"i i. ¡?) 

(?) Analytical   prorramn«!     juality  stviiard»   fr  finir*, i  pi-vi ¿-t ;t;   raw   a'.v 
Ttattrialj   infrt.   f.-j-i i"ra|   ;o,v-r¡tE 

(i) K<nhods  ar;cordinf: to   CíPAC/KAO 

Phyjcal   Dropf.rt|Pr 

Common method«!     dry/wot   sieving;   flash   point ; pH   m^rj   -i-roB-op^   (par*i<-  - 
size);  distillation 

Impurities 

W»t«>r| acidity alkalinity;   Fe O . 3iOn 

Active material methods 

Potentio^raphic method (total chlorine,  nitrogen);   «pectrophotomet er (vi -ibi» 
ultraviolet);  gaachromatograph;  thin  layer  chromatography ' 

Active material to be analy—d 

Chlorinated compounds!    DDT, BHC,  endoaulfan,  toxaphene, heptachlor,  aldrin 

Phogphorou. compound«!    Malathion,  dimethoate,  phoevel, trichlorfon,  azodrin, 
phoaphatiidon, methyl parathion 

Other«    Sevin,  «ineb,  2,  4-D, Bnnvel, Treflan 

Probità« 

(1) Inert carrier«!    particle «lie (after grinding); humidity; SiO    Pe 0 

(2) Dut preparation!    mixinf inert carrier« with active material«, cottonduat 
V10/*0» DOT toxaphene S IO/5/40, endosulphan 5, tri- 
ohlorfon 8 

anal/si«!    particle aise,  extract active material 

Followed immediately by «tarafe 54° C 2 weak«,  1 month, 
3 monta«, 6 month«,   «tora«« under preaaure («HO «pecifl- 
oat ion«) 

field application 

(3) Solvent!    di«tillation anal/«i« (lazier), volatility (confronting with 
xylene); aolability test with active material 50* 
Calé «tora«« test 

»»alaifier te«tin« 
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ter1** mi 
CASH PLOW 

(million LS) 

gojr? 9f fWHf 
Financial  resources 

Sales revenue (equivalent   to import 
valu*») 

Uses of funds 

Land, building* 

Machinery,  equipment 

Total  fixed capital 

St >ck of materials 

Stock finished products 

Total net working capital 

Start-up expenses 

Personnel expenditure 

Materials 

Other costs 

Total production cost 

Interest on loans 

•spjigrmnt of loans (equivalent to 
depreciation) 

Total debt service 

Profit 

m 
not  cleared 

44 

8.5 

12.8 

3.2 

17.2 

1.0 

1.1 

36.0 

iaS. 
38.1 

1.6 

SiL 
2.4 

3.5 

lri85 

100 

8.5 

-All. 
14.0 

7.3 

32.3 

1.4 

80.0 

-ili. 
83.4 

2.5 

3.5 

12.8 
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TElfOBR SFHCinCATIOllS AXD MAJOR EQUIPMEUT LIST 

Construction of pesticides  formulation plant  with 6,300 t/a initial capacity, 

including buildings and civic work on a plant  »ite  of 6 ha. 

The  following production programme is planned i 

Powder formulation 

Imulsion concentrates 
(including seed-treatment  solution) 

Herbicide solution 

2,400 

4,200 

1,200 

900 

The plant site is near an existing chemical compiei with all technical 

infrastructure.    The formulation plant must be on-strean within two years after 

infinite order is given    with full capacity (test   run one month).    The necessary 

machinery must be instai led and all information and instruction« given to local 

personnel. 

The  following    uiHinge must  be erectedi 

Storehouse  room    7 m high 

Production room   11 m high 

Office, laboratory ané workshop 

Civic work includes 10,000 m2 roans, water avpply, canalisation, waste- 
water treatment, waste furnace, power swnsly ani transnsrtat 1— facilities 

10,000 

2,000 

1.300 

In the following list of najor equipment the type ani sis« of spec 1 fie 

machinery and the constructor's name are given.    The cost of coan>lsx construc- 

tions in tho Syrian Arab Republic are calculated nt  LI 10/k¿ ana the cost of 

construction at-ei  for silos at  LS 5A*«    In«tallation cost may vnry. 

Inert  carrier  Heading 

(l) Jaw    rusher with  rotating sieves, 100 hpj   installed near inert depositi 

Syrian "onat ruction 

(") Pr*—orunning *ieV«   mill  with mi<ro-pulv*riser ì t/h| Hicropul (Fodera1 

H-«, ,i   i • ->•• q<-n*any),   :»•> ho 
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ti)  Z oonveyor-elevator,   20 m long, $ .n high,   3 t/h,   2 hp 

(4) Hammermill with vertical «haft,  pluristadio  lot). Guaeo,  Italy,   100 hp; 

with pro-grinding «ilo 2 m   j cyclone,   filter bagj   air preheating 300° 0} 

3 t/Ti capacity}  I50 kg/h water evaporation;  control  panel 

(5) Air-lift transport  3A» 0.7 hp 

(6) Two silo«  50 m    with  pneumatic handling,  bridge breaking!  2 independent 

weighing unit«,  1,000 kgj  2 independent transport  sy at erne to pre- 
grinding blenden 

(7) Construction co«t of mechanical and electrical installation,  transport, 

auxiliary material 

Fowaor formulation 

(1) Two double-ribbon blender«, 4 m3,  I5 hp, with 4 m3 ailo attached, 

•craw oonveyor 

(2) On« vertioal-«haft «ill, pluristadio I»,  100 hp, (iueeo, Italy, with 

oyolon«,  filter baft«,  control panel 

(3) One vertical-«naft »ill, Ultra Motor III, Altenburger Baschinen (Federal 

Republic of Germany),  with filter cyclone, control panel 

(4) Four double-ribbon blondere, 4 «i3,   15 hp, with special 4 m3 silo 
attaeaed 

(5) Hit* «••¿-«•pfcerieal «alvei 250 nt Alpine Werk Auge burg (Federal 
•opablic of Germany) 

(4) tl« air filterw 6 m2 with ©eatrifu«ml fan« 10 m3/min,  I50 mm HO under 

pre«*ure, ventilati«« meed«, vent pipeline 

(7) One filling et at 1 en tmr Mall bag«, M*i-automatic, with vertical »crew, 

Ti««im«tic, fierre lowlart, Fari« 

(8) flft»rt constant-level «esper« 250 1, with diecharge valve, «emi-automatic 

«•l*fcin« «y«*sn for 5-25 U 

(Of* 
(2) tw. 

tmàm % m   tw «olvont« with valve«, pipeline laatallation 

eentrlfwjpal pumps 300 l/rin, 10 m pressure head, 4 hp 
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(3) One flow meter for solvent,   with de-aerator 

(4) Two solution vessels with paddi* agitator, 6 a3, 60 rpn,  5 hp,  wives, 
filter,  vent 

(5) Four storage tanks 7 m    with vmlves 

(6) One filling station for small  bottles, pnewaatic, seai-aat ornati o with eai 

closing equipment, transportation belt 

(7) One filling station for cans  5-20 1, pneumatic weighing system HI 

(8) One cardboard carton handling a« 

(1) Two solution vessels with paddle agitator, 6 a3, 60 rpa, 5 hp,  valves, | 
filter, vent 

(2) Two storage tanks 7 m3 with vmlves ^| 

(3) One storage tank for alkali  10 a3 eoaplete with valves, swt,  pipeline 

(4) One balance,  5OO kg 

(5) One filling static f»r 0aaa|  paewatic weighing systea 

(6) One filling station fer drujaa $0-200 1 

Auxiliaries •! 

Transport at lent 

(1) Three fork-lift trveks 1,500 k«j  5 m lifting 

(2) 2,000 standard pallets 100 « 120 

(3) Sii electrioal traasptlleta 

(4) Four loading raaps, variable lavais 

(5) Six traaspallets 

(6) 200 pallet hexes 

Fewer at at lent 

(1) One faraae* 600,000 teal, »aller, burner, pwaa, with installati*» la 

afflo*, laeladlag ware-water aa*h far 12 

(2) Fumee* far warte bvmiag 

* 

« 
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(3) mur treatuent  nule water 

(4) On« air compressor 8 ataj 60 hp 

(5) Ilect ricity distribution 

Italy 

(1) Oeaoral «qulptMnt 

(2) Speotrophotoawter 

(3) NtMtiocraf* 

(4) OaMhrMatocr»aJi 

(5) User*«or/ slemêsr 3 1 type LMi«e 

(6) Lssoratery si**s sill, typ. gi9im »„pl.t 

(7) Userat.ry air Jet sill, typ, «ioMs^tto I 50, Oi 

(8) lloreseopo 

(9) »alaae* t/p« isn«, 

(10) feraioa oalsjaee), 

(il) Tao rasstet, rsfrljorator 

(12) Ustor Mk 

(13) Fit» leaeraAsry agitator t/p* ft«i4«lpa 

(U) Urn solatia* IMMII JOB l, vita agit at .r far sw.i-iiatistrl.1 
isa 

(15) OM »IvistsAls aill fr ID, 
iMVt fM f 

t/pa lastaf 

, Italy, »ila fesa* la«, saaliag a** 

1M, esaplst* «life aisor 900 1 
» filter «ai sea* rei paaol 
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(1) FOND« FOMIUUnOM 

iMrt o«rri«r «pfraáliif 
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