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I - The Fig Scale Insect (FSI), 
Russel/aspis (As/erolecanium) pus/ulans (Cockerell) 
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Abst ract 
The fig scale insect (FSI). RlIssellaspis (Asferalecanillm) plIs/lltans (Cockere ll) 
(Homoptera: Astero]ecanidae) is a serious pest of apple trees ,,Pyrus malus (MiU)" in 
new reclaimed lands in Egypt. Both nymphs and adult females were found on apple 
s:rees all over the year. 
The distribution studies of the FSI on various pans of apple trees were carried out in a 
private farm located in EI·Mansoria Center at El-Giza Governorate in Egypt. The 
distribution studies is equally imponant, part icularly when oriented spraying are 
practiced . Tbe data showed that 5 1,6 and 46.6% of adults and nymphs stages 
respectively of the FSI we re concentrated on trunks, wh ile, 48.4 and 53.4% 
respectively were distributed between main branches, new branches and new leaf 
petioles. The same trend was observed with the dislTibulion of parasites. The FSI 
population was concentrated in the direction of water pipe in new reclaimed lands. 
Two methods were carried out to control this pest: the whole tree spraying and the 
oriented spraying. In the whole tree spraying, the whole tree was sprayed. About 7 
liters of pesticide solution at winter time (after pruning) and 15 liters at summer time 
(before pruning). In the oriented spraying (spraying of infested branches), about 2.5 
liter at winter time (after pruning) and 6 liters at summer time (before pruning) 
spraying solution per tree were sufficient to coyer the in fested branches. 
Both spraying methods (oriented and whole tree spraying) gave complete protection for 
5 months (in winter) and 4 months (in summer) after which, reinfestation was 
observed. 
The whole tree spraying were the more expensive variants (235 and 162 LElfeddan) 
while the oriented spraying variants ( 106 and 71 LEifeddan) were relatively safe to the 
environment and also gave good reduction against the FSI pest and is very imponant in 
lntegrated Pest Management (lPM) methods . 

• Plant Protection Research Inst itute, Nadi EI-Said Street, Dokki, Giza 12618, Egypt 
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The fig scale insect (FSI), Russeilaspis (Asterctecaniun) pustutans (Co.kerctj)
rHomoptem : A*erolecmrdae) n infesred torr reeq oüer üü fiB sucb ar pea(h. plm,
peü, appre! apnco! nn8o. e\a\a and Ficils qcahot r (tuLL 1922 ad 1923) ed
(Dd md M.uF, l9?0r. fte tst becue a veD tugerou\ pesr - anacthg aplle
Fees ,//rs rald (Mill)" in Emt. fte FSI serle o! üe $ems, reD shooßj sblk
on üe fig leaves, niübs md even sometimes on üe tuiß. Men it serles on qeen
qloob or on rhe ra[ or mitrb or a leäl .r $m rck ng üe ptor Juice, md üü; üe
fte gets w€* dd nighr €ven die in the cas€ ofheavy inf€sbtion (tlBlB 1943 and
1957). fte injury is causd by different immatue ed natue shges, ir occm beneafr
üe out€rbarknedthebde ofüi$ orbtrches. fteFSI causes sh€dding ofthe lowe.
leaves, where, üe matu€ s6ges occui nee üe tips trd cause local swellings md ü€
sheddinS ofüe upper leaves. Äßo it causes leaves dd tuigs wih, defoliation md
dieback of üe affected brdches and po$ibly the dearh of youg rees dd lege
potions of older ones if üe infesbtion peßbß or considenble yietd lGs (HC(ES,
i94l). In whter fmales laid an average of aboul 90 e$s/femde. h sunmer, üe
nmber ofegs raised up to about 195 eggvfemale on fig. fte cnwleß wse nov€d
fton the hfesthg fig btuches to üe snall Nigs ofüe fig r€es (EL-MNSHAW e/
a1,1972). Crawlers lose üeir legs ild mtemae düing the tusmoulr, pierchg moud
pds h plet dssues md causing th€ epidemal layer to swell up foming a sor ofcup,
fKasN.1995) .
TIe mato p4ose ofthese studies was to r€duce üe mouß ofDe$icides bv usins Se
or ienred  sprayrng  or  rhe i r  a l renar i res  Lo  reach rbe  ,oe  ne*  conror  rc ,u  s -and
tuhenore save üe env;onnent.

2 mteriak atrd M€thods
2.1 Tstd irsecricides
lhe iDrecdcide. ured b üe Dre5enr expenmenE sere
L CoDventionrl toiicanß :

Mahlhion 57% EC: An emußifiabl€ concenriate, fomulaled by American
C)ümrd Co. .  Lonra tug  57do a . i . .  O.O-dneü)  LS-  (  t .2 -d [üoerhoxy ;h)  t ,  dhh io -

2, Ndurll cont.ol rgeDts:
a MiDeral oils:

a . r  f , igh t  miner l l  o i l  (Masrons  9so lo  EC)r  Masrona o i t  m isc ib te  tvoe
lomuldred  by  Mdrona Co.  (on lahüg a5o0 pdaSnic  o r t  $  s  abd 50"  b ;
hgedienb, usutronared residue cort€nr reached 92%.
a.2  Heavy  mi t re ra l  o i t  (A lbo t iud  80% EC) :  A lbo t iun  o j l  nhc ib le  rDe
fomulared  b)  Kaf r  EL la \a r  r  o . .  coohh jne  80oo mineEl  o i t  -  20" "  

"a rer ;demulsifrer.
b sulfur(Mic.orLd 85% w)

2.2 Dbtribüliotr shdies
fre djstibution stodies wft cmied our h a pdvale frm located h üe El-tuolia
Center at ELGiza Covemorate! Egypr. Tw€nb/ infesed appte fiees (AnndMMl06),
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nedly ortle sme age (ca. 7 yem) md size (heiglt 2-2.5 m), were used. Meüods of
smphs developed by ([,kL e, 41, 1978) ed ö adqr€d by (hN@D 1994 ed
2000). counling sffing fiom Janry 2000. ryenry new brdches (20-25 cn. lors)
md Menty leaf letioles ftom üe new brilches were emhed. Twenry of m*s bd
rsenty of main branches were selected at rhdom fron all lds ofüe ree. The
smples were ket sepilaieiy h polyeüyletre bags md tusfered b üe lalontory for
couthg üe scale hect by üe aid of a $ffiomiooscope. The nnphs md adulr sbges
(no!-Fvid dd Fvid fnal€s) dd then pilasites (Mdrkila qiltu Äd Metaplycils
sp.) were courted. Smples wne tudomly detr biweekly. Emhadon of ffi md
nain bmches in the field were mad by a hnd lens.

2.3 M€thodsofspplietion
23.r wholetr€espnyitrg
In üis experiment, üe vhole aee wö sprayed. About 7 liteß at winter the (afr€r
pMind md 15 liEß at smertu€ (hfor€ pffis) of sp.ayhg liquid F! bee were
suftcient to hsue complete covemge.

23.2 o.i€nted spmyirg (spraying of infested branchs)
h ths e4erhe4 oily üe hfes@d brmches were spray€d. About 2.5 lib. at whter
the (afrer pmhg) md 6 liErs at sMiler tue (before pmhg) spmying solutiotr per
fte were sfficienr to cova üe trested brmcheg

2.4 Conholbcti€
Each hahent conbühg 16 tees (4 replicates) wer€ used. Oü* 16 ftes were abo
ued ö üftated check (contol). fre €xpetuüb we.e cmied our h a private fm
l@ated h ELMmoda Center at ELGLa Govemorat€, ESp! A hapsack sprayer CP-
20 of 20L capeity accomplished spmyhe. Per-sFyhg counb were made jBt beforc

$mying md üe poslspFyig cout were Eade biweekly.

2.5 Expetu€rtldor
Several contol progrms were desiged (Tabie 1). ftey were intended to include
prcpms tMt ee completely devoid of sFüetic pesdci&s h me end to Forys
completely load€d with synthetic pe$icides at the oüer end. h between botl €nds
p.ogms vded h üe sia of üe chemiod compnert.



Table l: Vdious progrms designed forüe conrol oflheFSl

No. ftosm

B Sprayinswirh lislt oil 2% Oefore pruning).
c Spraying wilh heary oil 2% (aft*pMhg).
D S!.ayine wiih sultu0.25%+ liCht oil 2% (before pruning).
E Sprayhgwiü sultu0.2i% +heary oll2o4 (after pMinc).
I Spraying with malathion 0.2% + lightoil2%(before pMhd.
G Sprayhg with malathion 0.2% + heary oil 2olo h wnEr.

A = Untealed B+C +D+E = No syrthetic pe$icides C =Reconmend€d

2.6 Sbtbtical Amlylb
I! field Esls, percetu reduction in tofe$arion was calculared according to ihe equadm
of (hERsoN md Trlror- 1955).

2.7 Srnihliotr
Prunjng was cded out h nalf December. ir pas practiced to renove no$ ofüe
infe$ed shooß and branch€s. AII p.uned patu ofrhe äpple trees were coleded ad
bmed directly afte. pMing. Also rhe &omed leaves in winrer were buried h toles
deep enough then coler€d with sdd or clay 10 enrich the soil wirh orget mafter and
to elininate a souce ofinfe*atior Removd ofwee&. whch may hübor major pests.
was ofprihe hportance.

2.E lrrigation
h üß fam üpping sy$em was pEcticed. Ii was obserued that the infe$ation ofFSI
was more severeatthe side where fte &ippingnozies w*enoüred.

2.9 Fertilization
}e f€dlLation reehe ofüe orchdd ß descdbed in Table 2.

2,10 W€ath€.factors
fte w€ather factoß selected h rhß $udy to re$ th.i effecß on rh€ population ofappte
insecb atrd fte; natural enemies were: day maxinum temperature (D. Mx. T), day
m'n'nun tenperaüe (D. Mi. T) änd daily nee relativenmidity (D. M.R. H.). Daily
records ofth.se weaiher facroß in ciza and Quatyobia covemorates were obrahed
hon the General Auüoriry fo Mereorology at Kobi. ELKobba. Caio. Efft.



Iable 2: F€ilzafion reshe fd apple orchd Pw h rcw reclahed lmds.

100

Superphosphate Pohssimsullate
g/tee dttr
500 100

Amodm nirare PhoPhoric aid
g/mlwater mYn3 water

whteil 250 25 125
fte.e doses de arulied weekly bom rid februry to

Spdn8* 125 25 250

Two successive slEys wiü folid f€direr (300 I cheated Fe + I 50 s,. cheated m.+

300 g. cheaEd Zen. + 300 dl Ure/600 L water) were applied h Apdi md Mav after

fn iarion dd tuil s{

fte.e doses m apoLed weel\ mfil hseibe

- &gdc fdtur is added h autrlm to ochtrd at a Ete of 40-50 k8/tre
' Folin f€tilizeß ate applied Mice weekly by üPPhg. frese doses ne applied

weekly tun dd Fehry to cmplete tuit set.

3 R€sulb rnd Dbcusion
3.1 Distribution Sudia
fte dkdbution studies of üe FSI on vilious paß of apple ftes ß equallv imPotut'

pdiculdly when odenbd sprayine d€ Pmcdced fte &ta h Täble (3), showed üat

5 L6 md 46.6010 of adulß md rplhs sbges of üe FSI were concenhted on ]ds'

while.48.4 od 53.4% ww disdbutedbes€m mai! brüch€s (34.3 ed 38 1%),aew

bmches (11.5 ard 12.0%) and new leaf pelioles (2 6 md 3.3%) Also found !ha!

48.1% and 58.0% of mature ild tuatue $ages of the pdasites o! ffis, while,

51.ry1 md 42.00, dßdbDted kseetr main bmches (36.3 md 32 1v"), new bmches

(12.3 md E.3%) md new ledpetiol€s (3 3 ed 1 6%) ne ISI PopulatioD was more

abDtut h üe lower pd of üe cmopy of Se apple ftd in fte dtrction of water pipe

in n€w recläined lsds. On brmches üe FSI prefeded tbe oldest ld offre older

PicHes (1941) foud thal Ailüolecahixn pßtllaß \nfesüg outer bek netr üe base

ofnigs olbrdches caüed sheddhg ofüe lower leav€s.



Table 3: Disdbudor d 6e ISt rogeüer wiü püasiteenee expre$ed as avenge
nmb€/No w€eks during2000 season.

hfe$edsite Meil nunberof
R. putulds püsites R. pustolms pmsites

,,^..--- *14+ 
\Fd. wüa@es AdLrß !yT!E l{us1lr!!19wbole fte r0e.0 492.8 !J.0 61 I t00 '00 ru m

Td t59.4 229.1 20.7 39.4 51.6 46.6 48.1 58.0
Mahhch 105.9 187.6 15.6 2t.E 34_3 38.1 36.3 32.1
Newbrmch 35.4  59 .1  5 .3  5 .6  l l .5  12 .0  12 .3  8 .3
Newleaf  8 .3  16 .4  1 .4  t . l  2 .6  3 .3  3 .3  1 .6

3.2 Cortrot rscfcs
Td @d sme bErcks d apple rees (h üe dhedion of warer pipe) de atracked by
üe FSl. ftenbd spEyhg h whte! (after prunhg) and h *.."i 1tc-" p.nmg1
üe more effective nd safer to the envionmenr

3.3 Methdsofapptications
a3.l OrieDted spraying(sprayirgof infsted b.anch€s) dterpruring
One.rialwff cfreo out in Jeusry 2000 rafle pruDirg). fte a\erage n#jn ano
brrmm reoperatues D üe fietd sere (20 J dd 10.5.C j üd retadve bmidiq $a
710/o.
h ffs dal, üe hfe$ed bmdes were spmyed as an odenred sprayhg after @hg (3
teatuents) progMs C,E edC (Tabt€ l)_
fte avtrqe pre5uryhg nüben of aduir ad nymph" otrhe FSt qtr r -.2 

22. I Md
r  r .  |  - , r  4  Insecre  b . tuch  üd  r \e  a !e rage nmbeb o f  marure  and immarure  o t  rhe
pmrEs weß 3.1-4 8 and 4.9-7.8ftmnch (Table 4 |
fte ür€e ftamtrr.. {h$q oit lltu. heary o:l , mataüion ilo heary o. a one)
8ate ,06 .8 .91 .5  ed  s  . l "o  a \e rage reducr ion  i l  desar io i  in  üs  Fat  a ;aD\  adut i
hales (gavid md bon-ga! d temstesr. respecLiveb and gare oa.r, oö4;d oo Eoo
ilm8e rducrroD agarnr nymDhs. respecn!ety { labre4r.
rr"e lhree F$ed.dem,cdsh tabte (4) sbowed roxrc efftrr again{ üepaas.re\ (over

!r". average reduclonr In rhe apple fm h lbß dal.
The the te€henß grye coDplete prorection for 5 months afrer which, .€hf€$ation

The* esuhs rytr { iü üe rdea of od€nreo sqa)ing by ELVsairy md Sba, .LDh
| , t.t' ilo ajso In ageenent u iü r€rui\ obEined b\ Vegoud (taa4).

J,3.2 Wbole tree sprlying (eft€r prunbe)
oDe hd uß lded ou, h Jaruq 2000 ;ner pMhg) D üe jme me dd b üe

b üb rh. üe wbh Fee bere soR)ed after bruning { J Ramenr,, tro@. C. I dd
0. *trrc prcgms ( üd E tue expffenEl progmr coopded siü Ecolmended
oDes (trosam C)(Table I t.
3 8



fte average pre-spnyhg nMbers ofadult md nynphs offre ISI wft 19.7-22.8 ud
3 1.1-35.2 iosectsÄranch and th€ average numleß of matue ild hmature of the
pmites were 3.94.4 dd 6.8-7.lAmch (Table 4). h tr tail, üe spEyhg solution
covered Se whole ree.
This Ml gave shiln resulß to tlose obtahed tum üe odmted dl. Results h Table
(4) indicated lhal heary oil + sulfur dd heary oil alon€ eave 97.0, 91.470 avenge
reduction in infestarion in üh tial asah$ adult females (sravid ed non-Bravid
fenales), respectively and gate 99.6 Nd 97.2o/o ayeßge reduction against nfpiq
respecdvely. Heary oil + malathjm (recomended lrosm) save 92.9 dd 96.8%
av€rage reduction agabst adults üd npphs, respecdvely
fte thr€e t€sted chemicals h Table 4 showed toüc etred agaht the pmiEs (ovfl

94% aveqe redudon) h the apple tu h üs tid.
fte tu€ teabenb gav€ compleE prct€clion for 5 motrfts after which, rehfesdon

As mentioned in materiak md ne6ods, 2.5 liteß were sufficient for sp.aying tne
ide$ed brüches h üe dented sFyhg techque. wile, cov€ftg of ü€ whole hee
needed 7 liters (after prunhs). In ofter *ords, üe teatuenl of bfested brilches is
more ecorcmic {about 2.8 thes), md safer to üe eDüomdt üm üe sFybg of the

3.3.3 O.i€rted sprsying(lpraylng of infesed bnnches)befor€ prüntng

One trid w6 cded out h May 2000 (before pffig). fre average muhm dd

nhhm tempenfts h the freld were (38.3 dd 25.4'C) md relativ€ lmidily was
78%.
In üß aial, üe tofe$ed btucl€s were spByed as il onenled slraying afrer pming (3

teabents) lrosms B, D tud F (Table I ).
Theaveragepre-spmyjngnumbeß ofadultsdnnlhsof üeFSlwere35.6-40.8 dd

49.6-55.4 tosecßAranch and the avemge numbers of matue aDd tuatue of üe
pMites were 6.4-7.1 md 6.9-lo.oAruch (Table 5).
ft€ tue teahenti (lisht oil + sultu, lisht oil + malaüio! od lisht on aloDe) save
98.0,95.1 Nd94.7%a\qrye reducdon h hfestado, h üis Hal againsl adut females
(savid md non-savid fmales), respectively ad gave 99.7, 98.9 md 98.3% av€rye
redudion asaht nrpb, respecdvely (Table 5)-
fte tu€e te*ed chemicah h Table (5) slow€d toxic €trect 4ü$ üe pnasites (over

960/d average redDcdon) h üe aple tu in üis dal.
ft€ tuee teatuenß gave complete probction for 4 montu after whch. rehfesation



Tabl€ {: Effect ofapplication neüods on the FSt md trs DesitesAranch (der
pruhg) ffig 2000 seson.

TEafrent &t€of ?respmyingcodt Avcragciunbc Areng€reduclionyo

l/l i lre ISI Pddites tSI pmnes tSI tmires

A  N  M . I  A  N  M  T  A  N  M  T
Oricn ed \p6)hg

H e a r y o i l  2 0 m t  l ? . 2  3 l . l  3 . 1  5 . 2  2 . 1  1 . 4  0 . 2  0 . 5  9 1 . 3  9 6 . 8  9 5 . 6  9 3 . 6

0.4 96.8 99.4 98.6 96.6

0.0 91.5 96.4 100 100

0.6 9t.4 n,2 96.5 94.1

Heäryo i l  20n l  22 , t  35 .4  4 .8  ? .8  t . l  0 .3  0 .1
+ Sdtur +2.5C
Heaqo i l  20n l  19 .8  31 ,4  3 .3  4 ,9  2 .6  1 ,6  O.O

H€ryoil 20nl zt.a 32.4 3.9 6.A 2,9 t.3 0.2

Hqvyoil 20nl 19.7 35.2 4.2 6.9 0.9 0.2 0.5 0.5 9j,0 99.6 99.295.7
+sultur +2,5 g
H€aryoil 20nl 22.8 3r,1 4.4 1.r 2.5 i.4 0.0 0.0 929 96.8 IOO 100

cf f i  -  
-  

- i l  i t . l  8 l  toe  -  -

A = Adül fenahs (Favid od non gEvid fendcs)

3.3.4 Wholet.€€ spmyitrg (befor€ pruning)
Ge dal wa cmied out in May 2000 (afrer pübg) jn the sme rime and h üe sme

In ük da], lhe wlole tee were spnyed after prunjng (3 reähenß) prorys B, D
and F (Table,t)-
The aveqe pre-spmyhg nmbeß of adutt üd nnphs of üe FSI were 40.1-45.2 dd
49.6-53.2 hsecß/brmch dd üe averaee numbers ofnature aDd immatüre oflhe
pffiites were 5-9-7.2 md E.E-l0.6Armch (Täble 5). h üs hil, üe spFyhg solutim
covded üe whole fte.
ftis tail gav€ similarresutts toüos€ obtabed fronüe odentedrail. Results h Table
(5) hdcated üa! light oil + sultur md lighr oij + matarhion md ljght ojl alone gave
99.7.99-7 nd 96.6o/n alercge r€duction jn üfe$adm h ds dd agtui adut fmales
(gEvid md non-savid fenalet, respectively md save 99_s, s9.1 üd 9s.6% awrqe
reductioD agah$ nfphs..espectively.
The tuee tesed ch€micak h Table (5) shoe.d roxic effect agah$ fre pamsiies (over
97% averase reducrion) h 6e apple fm ü üjs dat
40



The tuee ftahenb gave oomplete prctedor for 4 monüs d€r whicl, reinfesbtion

The tesEd ch€Eicah gave beüer rcsuits h sümer ftd in whter but fre residual
etrect h whtn wa lügs 6 h stlmer. Ths day be du€ to üe losidve coreladon
beMe€n the bsbd ch€micds md tempemtu. Aiso, it may be due to üe moveme.s of
cmwlm h reladon to upt*e ad üe hiChs adiüty of pvid dd non-gaüd femdes.
Od€nd lpmy in sMmer Oefore prohe) or h whler (afrer prohg) prcvhs more

As metrlioDed in materiah and metlods, 6 liters were sufficiert for spraying the
trested breches Oefore pruhg) h the odented sprayhs teffique, while, sveriry
of üe whole fte needed 15 liEß Oefore prurhs). h oüer words. üe r€ammt of
hfest€d bmches is nore econonic (about 2.5 tues), ed sder to üe enviroment
üo üe sprayhg ofüe whole fte.

TaDle 5: Effect of applicadon m€üods on Se FSI and ib pmitefttuch (before
pMins) durins 2000 s6on.

Troatment tuc of ho sprayie @st Alcr€c nmber Alelage duclion %

lnihe FSI P@ites ISI Pdash6 FSI P@iles
A N M I A N M I A N M I

unenred \prayrnc:
H@ryoil 20ml 35.6 49,6 6,4 9,8 2.5 1.2 4.2 0,5 94.1 9a.3 91.a 96.1

Heryoil 20ml 40.8 55,4 t.l 10.0 l.l 0.2 0.05 0,1 98,0 9.7 99.5 99.2
+ su l tu r  +2 .5g
geavyoil 20nl 38.1 51.9 6.8 8.9 2.5 0.8 0.0 0.0 95.1 98.9 100 100

+Sul fu r  +2 .5  g

0.3 0.3 0.2 96.6 99.6 97.9 94.6

0.05 0.06 0.1 99.7 N.9 92 99.2

0.2 0.0 0.0 ,.9 99.? 100 100

4t.8 53.2 7.2 10.6 t.9

45.2 5t.1 6.1 9.6 0.2

40.1 49.6 5.9 8.8 1.1

46.2 51.2 7.4 t0.t 61.5 ?9.1 10.6 13.2

A = Aduh fdds (gavid dd ron Fvid feddlet, N = NFphr M= MftE l= tuatus

Hhdi er ar, (19fl) found tlat tle emuhion oflsal minenl oib, mßcible oih üd also
thei nixtu Mü ndaüon wm eff€cdve a$tost üe scal€ hs€6. Koehld (19fl)

oblained good resulß by carbaryl. dhethoate od oil aeain*, A$erolecanium sp.
4 t



Hmon (1977), foud üat spmying ofdiazbon and malaüiotr h oil emutsjons ard of
dheüoate md orydemebn-meüyl gave üe best conrol agaia$ rhe FSl. ELKfl e, aI,
(19E0) concluded üal so applications gave befter resulß against, A. pustolüs wlen
aalaüion, dheüoate or lmüion w€re added !o a nhe6t oit (Volck oil) fra wh€n
Volck oil was used alole. Cer (19E6), found rhat üe apptication of matathion,
diciloros üd lmvd€raE gave high nodity against the ISI düng hatchjng. Erdi
(1991), rcported üat super Ma$ona oil was üe no$ effecdve ojl agahsr adllts. Ali
(1993) fomddat toh$ion, bsudh, nalarhion, smithion, IGR md rndian tilac gave
73.1, 66.1, 65.2, 5E.5, 55.9 md 6.1% reduction in hf€$atioD of the Russeltaspß
pGtulils, respectively. Mugoud (1994) fomd that prorhiophos, malathion, didinor
dd Shecrora oil gave 92,96% reduction in hfe$ation against nynphs ofüe R.
pustulans. He aho fomd that fenibothion and buprofezin gave les effed agab$

3.4 Relative co* snd efficiency ofthe reSed programs (per feddan)
E$imated co$s for differmt te$ed prorys for contullhg FSI m presenred ü
Table (6).
Cost.stimation Cle cosß ofon€ spray) :
Ttre fteded mour of pesicide w6 calculated as followi
fre co$ e$barion.a.cu.ared $a\ bsed oE ie totlo$oC:
cost = (Rate ofapplication) x (mout ofp€*icide liquid/bee) x (number ofrees/unit
area (feddil)) x (pdce of fomulard hsectjcides).
After applying thß fom!]a to calcülab the coils of each progm in Emtjan pounds
we fnd üe followhg:
A= wtole tre€ sprayirs (atur prunins):
a- [0.002 x 7 (liter/fte)x250 (re€/fed.)x20 L E[] = 70 LE.
b-Labo6 -6 (pe.sons/fed.) x 7L E = 42LE (pounds).
c- Machhery = 50 LE.
Total 

"o.t 
= a + b + 

" 
= 70 + 42 + 50 = t62 LE.

B= oriented sp.syirg (rfte. pruring):
a- 10.002 x 2.5 (liter/tree) x250(reeffed.) x20 L ill =25 LE.
b-Labors= 3 (pe.sonsfed.) x7 L E=21 LE (pou&).
eMaclinery = 50!oüds2 fed.=25 LE-
Tora l  cos ts= ,4+ b  +c-  25  +  21  +  25  -  j t  LE.
c =mob treespmyins (Defor€ pruring):
a- [0.002 x 15 (liter/tee)x250 (re€/fed.)x20L E[] - 150 LE.
b- Labors = 6 (peßons/fed.) x 7 L E = 42 LE (pounds).
c- Machery = 50 LE
Toral cosrs = a + b + c = I 50 + 42 + 50 = 235 LE.
D = O.i€Dt€d spnyiog Oefo.e prurirg):
a- [0.002 x 6 (literh€e) x 250 (treefed.) x 20 L n] = 60 LE.
b- Laboc - 3 (p€rsonvfed.) x 7 L E = 2l LE (pounü).
c- Mrchinery =50poundv2 fed.= 25 LE.
Totd  coss  -a+b+ c  =  60  +  2 t  +  25  =  tO6 LE.
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hrys C od A (whol€ tre s!.ayhg) re üe mos expensive (i.e. e$hated cosr as
235 and 162 LE) follow€d by prcsms D and B (oriented sFayh8) 106 md 7l
Lvfedtu nable 6).
Progms D md B lad üe lowe$ cosß üm all progms. ftereforc, ir is su$est€d
that prcsms D md B could be recomendd for Se conroi of FSr il Sey de more
safe to üe envhommd less costly ud more efrcienr.

Table 6: Cmpdson bseetr dtreretrt FSI prorys condg efficiency ild cosb

Efficacay' 9E.9 91.5 95.8 95.3
70 25 150 60
42 21 42 2\
50 25 s0 25
t62 7l 235 106

A= Molebe€ spEyüs (der!dg)
B = ftented sprayhg (after !runing)
c = mok fte spnyhg Oefore pdg)
D = Odent€d s!üying Oefore prohg).
* Avenge % reducdoD forallftabelh.
'* AveEge pdce ofused contol agenß in fte tut seöon.
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