[UDIES OF CERT AIN ECOLOGICAL FACTORS AND THEIR
RELATION TO THE CHEMICAL CONTROL OF THE WAX
_ALE INSECT CEROPLASTES FLORIDENSIS (COMSTOCK)

ON CITRUS PLANTS IN EGYPT

BY
SALAH MAHMOUD MITWALY EL-IMERY

B. Sc., Agric. (Plant Protection, Cairo Univ., 1977

THESIS

Submitted in partial Fulfilment of
the Requirements For the Degree of

MASTER OF SCIENCE S LA

1

PESTICIDES

Department of Plant Protection
Faculty of Agriculture

Ain Shams yniversity

1985

Central Library - Ain Shams University




Aln Shams Univeioivy

FPacalty ol a ricultare

Neme of Stucent : SALAH LAHLOUD wIvwALY sL-ILbRY

Degrec : llaster of Science.

Title of Thesis : STUDIES OF CohTAIN mCOLOGICAL FACTCLS
AUD THoIn HsLATIOR TO DHe CAol.lCAL
COHTROL OF THE WAX SCALW INS:CT,

CEROPLAST Sy FLOLIDmUSIS (COLTUCK) O

CITRUS FLAuTs L mGYPT.
Approved by H

7 aVode)~ H) arid

- _‘““\ 3
rrof. Dr.‘5377\%a117:...uﬁ5KT;*’

Prof. Di.

Prol. Di.

(Com.ditiec in Chnarge)

Date : 7 /77 /1985,

Central Library - Ain Shams University



m
/‘- -
.
ST

::L% 1 :éf %
-— = [ i
,f:EE = 5::_'::

L ‘\ |

Central Library - Ain Shams University



VITA

L ieh hahsoud witwely wl-Imery

Namne in Iul:
Permaneut wi.co. i, atla sl-weidy Asn &, bhhulifa, veiro.

Degree to b Uricoed ¢ MeSc. Degree 1n Pesticives.

Banbe haden wchool, cairs, sgypt.

Secondary bducatlon

University wJeprec

B.Sc. (agriculture), 1477, Faculty

of Agriculture, o2iroc University.

Position iHeld Associate necearcher, Plant Frotec-

tion hesearch Institate, Agricaltural
Hesecich Centre, Linisily ol Apric-

alture, sgypt.

Central Library - Ain Shams University



ACHL U Lo sk elT

s vonl o woe curriec out under the supervision o6
PT0f LT e dne 2i-biDy mmoritus rrofecgor ol LRTOWO-OLY,
Slant crotec ioun Depllitieent, raculty ol s uricultare, aln
Shews Univesnity, to whom tie vriter ie ,2weetly indebdted
for sugesting the probler., voluable puidonce w@nd Xecn

interest in tune progress Ol tne work.

“he writer wishes to express nio deep apyreciation
and thenke to Prof.Dr. K.I. Abdel-liegeed, Professor of
Pesticides 1: the sanae Departiment for his supervision,

interest, coasistent help end constructive criticlsm.

Sincere thenks ure clso extended to Ur. wkran I
Heluy, iHead of bcale Insect hecearcn wectiou, FPlant
protection nesezrch Institute, Apricultural Hesearca
Centre, io1r naer continuous puidance, valuable helj and

advice.

P ake ore wlso due 1o tae stofr of tne Jcale Insect
Resecrchn secvion, rlant rrotection nesezrch Ingtitute,
Agric;ltulal LLesewrch Uentre, for Tuely kina cooperaiion

throuchout tue work.

Central Library - Ain Shams University



Page
I. INTRODUCTION . .vvenvnn e Gt e e 1
II. REVIEW OF LITERATURE & i inncva s iae e e e e .3
4. The seasonal abundance of tne citrus wax sceale
Ceroplustes floriagnsis (Comsta) corroeaannnennn .3

kesponse of the scale insects to certain insecti-
Cides R I I N N R [ T T T S, 5
Effect of pout-treatment temperature and stage of

the insect on inseccticlidal 8ctionl «.ecec-eveveens 6
a. Effect of post-treatment temperatuyre ... 6
b. Bffect of the insecl SI8£€ «ov-vvnn cessansanss 10
D. The bioc-efficacy of certaln insecticides againsi
gcale INSEeCTS cesvaases saasceoes Cee s . 12
TII. MATERIAL AWD METHODS .. ..... e i et 21
A. The seasonal abuncance of the ciirus wax scale,
Ceroplastes floridensis (COmBte) aveervvaneeronns 51
a. Design of experiments ........ e eeeas 21
b. Sampling and ussessment ...... fereme e cevens 21
R. Chemical control of the citrus wux scale,
Ceroplastes floridensis (Comste) seeeens e ieeees 22
£ Insecticideé used <. --an e ceee. 22

b. Response of the citrus wax scale, Ueroplasies

floridensis (Comst.) to certain insecticides

under leboratory conditions «.ce.ecvecen.. ‘.. 25
c. Effect of certain insecticides on tne nopula-
tion dencity of C. lloridcencis under field
conditions «.oee it e 26
1. Bio-residual activity of tested incecticides
{i. Summer spraying on sandarine trees ... 27
ii. Sum .er spraying on grapefrait trevs ... 29
2. The phytotoxic effect of the tested insect-

ticides on treated trees ..o caeeres 30

IV. RESULTS AND DISCULSION «v-vesevenn i a e e e 32
A. Sewsonal abundance 0@ v. floricensis «.oee... cere 32

a. veasonal variations ....... Vheeae e L e 33

1. On mandarine trees «.o...... Ce e 33

2. On grapefruit trees .............. ceeiee.. 35

Central Library - Ain Shams University




COWLon'e & sorte.

I

b. Number ol Ceneratlons e .Y
1. On mandarine tress ...c.eoeeemserorrrt e 37

5. On grapefrait trees «o...-: e e n e e .. 27

c. The montnly vuriations (Ve) ceeee.s e R ¢
1. On manderine 1reeS weevewe- x> e s e LO

5. On grapefrult BTrees ..c..eeere srmmcrsrioors L2

B. Response of &. floridensis to certain insecticides
under laboratory CONALLiONS eeowasee s e e L5

a. Efficiency of certain insecticides against

AYHPRS s eeecercr e e et aaec e LS
1. Effect of Malathion «-cee-e- e R
>, Effect of Supithion (fenitrothion) -..... .. 49
3., Effect of fokuthion (Prothiofos) «e..eev.-- 52
4. nfiect of Oleo-kkalux (Quinelphos in 0il) . 22
5. Comparative efficiency of tested insectici-

des ageinst nymphs of ¢. floridensis ....-. 58
b. Lfficiency of certuin insecticides against
adult females ...eevececes e e .. 61
C. Effcct of certain insecticides on tae posalation

density of v. floridensis under tield couaitions. g9

a. Phytotoxic effects +..--- Cheea e e veieees B9
1. On mandarine trees .eeeeeecvoereroncros N S
2. On grapefrult trees ........-- ns s s 72
b. The bio-residual activity of certain insecti-
cides against G. floridensis .-c.evee-e ceere e . 76
1. On mandarine trees ..eeeceecer erracannaerss 76
2. On grapefruit trees ....c.e- e iaeae e C 8L
V. SUMMARY ovvvenvaoasnrsossersoeemnreesoessnsssfns veee 92
VI. REPERENCES «..c.-.o e e e e +v. . 98

ARABIC SUMBAKRY.

Central Library - Ain Shams University



INTRODUCTION

Central Library - Ain Shams University




I. INTRODUCTION

——r o ———

Citrus treeg represent recently one of the nost
econcrnically cash crops in EBgypt. The cultivated uresn
has repidly increaseu and now adays it reachec wbout
198618 feddans revealing yleld of approximately lzoobuT
tons. Thioughout the last Iew years, the clitrug wax

scale insect, Ceroplastes floridensis (Comstock) became

one of the comnon and serious pests injuring citrus cul-
tivation in wzgypt (Sweilem et &l., 1976). Yhis insect
was described by vomstock (1881). It is vwidely distrib-
uted in tropicel and subtrupical regions around the worid.
Rodenheimer (1932) et first assumed that, 1t originated
in Florida, however, he postulated later at (1535) that
the insect so.rce was somewhere in boath-eastern Asle.

In fgypt, it wes recorded for the first time on orange
trees near 4lexandria at Kafr sl-davwar, 3ehera [OVernor-
ate in 1905 (willcccks, 1922).

’
Tae ciirus wax scale, veroplasies floridensis(Comstock)

attack the citras leaves and green twigs, especiclly on
the outey canopy oi tne tree, and mey couse direct injury
by extracti.g & lorge crount of sap (Lodoler et al., 19s1).
Howevelr, its main docage 1s due to tile ¢o,.lo0as production
of honey dev., which serves wr & substrate for various
sooty mould fung,i. oevere inlestations oi citrus may
resalt in culiiug of the entire cro., reduction of yield

end seriouws injury to tne tiees.
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A8 TOo its ecounondc 1nporience, tidls pest vas ithe
object of several studies in Erypty €.g. newhy (1645,
Amal, Soliman (1470), amin (1970), Rawhy et al. (15737,

Hebib et al. (1v74), oSweile. et al. (1476) and skiw.,

Heluy et al. (1963).

fhe present invectlgation gimed to study the 1ollo-

ving points ¢

A. The seasonal abundance of the citrus wex scale,

Ceroplastes floridensis (Comst. ).

B, Hespouse oi ¢. floridensis to certain insecticides

urnider laboratory conditions.

¢. Bffect of certain insecticides ou the popalation den-

sity of C. floridensis under field conditious.
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II. neVIow OF LITsnATURE

A. The seusounal abusdence oi the citrus wax scale,

cero.lastes floridensis (Comst.) =

Kawhy (196.) reporied thut, ithe cltrus wax scale
hod 3 ’

Ceroolastes floridensis (vomsi.) had taree cverlaping
I o AU S Lo L o [

broods ia bgypt. ©The rirst in spring (l.ezcn — dune),
the second in summer (June - September) and tie third

in aatunn (septewber to December).

Amal, woliman (1S70) stated tasat, four overlaping

broods wmay be observea in case of Ceroplastes floridensis

(Comst.). ‘'he first in spuring (April - June), the second
at the begimming of swmmer (June - august), tiae thirvd

fron the end of swmeer (August) to the begiluning of eatumn
(October), and the fourtin fron the beginmirg of autumn

Cetoper) to tie bepgimming of wiater (December) .
& &

Amin (1970) wment.oned taat, the citrus wax scale,

Ceroolastes floridensis (Comstock) in Egypt had two peaks

of seavonal ebuncance. Tne hignest one vas in Uctober
and the second in kay. adalts and ny..phs showed the sw.e

tirend of abundance.

danib et al. (1¢74) stadied the secsoncl abanuance

of Cercoplastes floriac=nsis (Cowstock) in an orchard of

pavel orenre ot Kafr sl-bDawar, in tuae norti coastal area

of Bgypt, und in a mendarin orchard ut Barshown in the
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Nile Delts. It was eoicblished that Ceroplastes
sloridencis (vowst.) had two annuel genevations (hay -
June and oeptenber - vctober). they sterted a month
es,lier iu tue coastal aress then in the Delta. The
cocciu weo lavoured by & hwsid climate witn moderats
temperature, and crawlers settle in parts oI tae canopy

expos«d tu the sul.

Swoiles et al. (1976) investigated the population

density of citrus wax scale Ceroplastes floridensis

(Comstock) ou orange groves in seven governorates. They
found tnat tne .opulaticns aensity was considerebly
higher i.. tae two nortuern Governorates, alexandria and
Beheire, than in sharkis send Gharbia. ifHowever, the ins-
ect populations wewe distinctly low iun the soutiern
Governorztes of Qulabla, Kenofia and Giza. Four peaks
of ebundance were observed annually during October. -
December, l.arch - April, kay and August - September,
respectively. They added tnat, the populations increa-
gsed duaring late sumier and autuwin and decreased to reach
the minirws during winter. The infestation occurred on

both leaf surraces, but mostly on tne upper ole.

Podeler et al. (1981) studied tue population dyna-

ics of the citrus wax scale, Ceroplastes floridensis

(Comst.) on citrus in tnhe inner coastal plain of Israel.

Tne pes. aad tvo annual penerutions in the experimental
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avesn. The cruwlers and yoang lervae were found 1o be
the most wvulnerable stages in the spring generation,
whereas tie preovipositing females suifered the highest
nworiality daring the aatumn generation. olimatic feac-
Lors, mainly high temperactares conibined wita low humi~
dities, were the main lethal factors during the spriag

generation.

Rosen end Alon (1983) reported that, the females

of Ceroplastes floridensis (Comst.) lived for en average

(o]
of 45 days at 26 C and produced an average of 147 progeny
each. The insects tolerated temperatures between 24 and

3200, but they were very sensitive to low hunidity.

B. Response of the scale insects to certain insecticides:

Phe gusceptibility oi the scele insecls to certain
insecticides under laboratory conditions 1s still in

its inrancy.

Zidun et zl. (1982) studied the erfectlveness of
certain insecticides «gainst the nymphal steages oif the

purple scale insect, Lepidosapiies beckii (Wewm.). They

found that, Dimethoate proved to be the superior ioxi-
cant among tae tested inseciicldes followed by sumithion
‘and Actellic. “They added that, the longer the period

after treatment, the higher the efficacy of tne tested
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insecticides and vice-ver.u. slso, the hignher the coi-
centretion of insecticides, the higher the mortality

obtained sgeinst L. beckil and vice-versa.

iona, Tewlik (1985) tested tae suscepiibility of
i

adult feneles having eg.e of Parlatoria zizipnus (Lacuz)

to certain insecticides under laboratory conditions.

She reported that the toxicity of tne teuvted insectici-
des was hipher after & long period of treatment. The
Isp's changed from 14056.57 after three days in case of
Karshal to 993.79 and 435.61 p.p.m. after seven and ten
days. However, with Tokuthion the Ilgg's changed froum
1862.09 to 1823.36 and 634.62 p.p.m., while it decreased
from 9791.55% to 2793.91 and ©13Y6 p.p.m. in case Of
Oleosupracide after thnrce, seven and ten aays, respecti-

vely.

¢. Bffect of post-treatment temperature and stage of the

insects on insecticidal action :

Wumerous factors proved significant influences on
insecticide toxicity ageinst target insecis, i.e. intr=-
insic and extrinsic factors. among these factors are
the post-treatment teaperatare and the stege of the
insect specificity.

a. Bffect of post-treatment temperature :

ilany wuspects o. dlnwsect physiclogy are profoundliy
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