Research Paper (Natural Enemies: Insects)

Ceroplastes floridensis Comstock duadd) iluaal) 5ydal 428)pall cdlikial)
&g ABN) Abblas B Cluaeal) el e

Toma ey Taana ol S gl
¢nabil.abokaf@tishreen.edu.sy : s ASTY1 25all (s (il dralas cde)) ) AAS ccnlall )85 and (1)

uaalal)

Jlaal e Ceroplastes floridensis Comstock dsadd) cilucasal) sdial A88)al) cdlibial) .2020 (s Aoy 3ana 3 (Jui (i€ gl
311-304 :(4)38 Ll cliil) Aty Aaa Ay g ABDU) Asblaa b Cilsanal)

2018/2017 awse SMa (Hemiptera: Coccidae) Ceroplastes floridensis Comstock dusadll ciluaas) gpiat 58] yall cdladaiall duf)al Gl a3
Bty laa) (Ghsl) AL il e Apse EEDU Abilae o Gl Cpe G (b Al 1AJA GhUA) § Claes ool Aaf b
Aphelinidae duai Ge L ceDlalidl e glsil e cilas L (55libs GEWES Bpa ol Glial e e gl Glumanl) il e Lradl) Gluaesl)
Psyllaephagus s Microterys nietneri (Motschulsky)) Encyrtidae 4luai (1 olils (Marietta picta (Andre) s Coccophagus scutellaris (Dalmany))
Bpda (e Agieall Uil @l (gedll Lladll cpls .Pteromalidae dluad (e (Scutellista caerulea (Fonscolombe)) aals Jikiies (sp.
G b Jiliall axe B OIS n b usSUY) o 10 24 S caerulea Jikial sxe el Al Cus bl esl (DA dueadl) Giliiacal
G ase Jil Al s e ngSlU) a3 105820 axe el 4l cus C.scutellaris Jaiial) sy els o5 clagia IS alil 7 ulanel/ s sl 55a3
Jakall sxe ely ¢ i€l I) upin b alal 4 aae Jily s/ ohia 8 128 13 2ae Jlef 3l Gua ML nietneri Jakial Ll caldl 3yl s
Gl b Dkl paen caidly a5ty Gl 8 cpad aae i OIS s e aanns/dY) Gl 8 ol 7 &L Psyllaephagus sp.
Cialis %6.25 asiSl sV ey 8 Ll culS gas 3 <%37.93 Jund/olas G M. nietneri Jakiall L 28BS Aol cualiy o pdlalasiy by S
C. scutellaris Jaliall Ly 28BS el caly L %22.22 saisy/cbis & Welily %37.5 LasiSl/Js¥) oy 4 S. caerulea Jakiiall s 486S e
%30.43 sy I 538 b Psyllaephagus sp. Jakiall L 435S el cialy s (8¢%10.34 dupf/ ol 3 elil culS5 %36.36 pabanel/ T o
sl L 8 Ll caaly m 3 %034 aai g3/ S 0y 3 ML picta Jiliall Ay 286 el il WS %444 yaains/ sl b 4l Appas 2ES il culS
S. caerulea Jakiall (%37.5) duw 23S el cul€y (Ls adse 3 usSHUN) 000 sed A (%27.74) Jikas Lo el s .%6.25
g ciliiaea (Jalal) s cedladaia «Ceroplastes floridensis «dmadl) cillucacal) 5y sdoalidal) culalgl)

208 Lglh lall Hlac (e 88 el lsal) paliaial daig
Oaad) b Blare ey Lad e (Al Dbusal) Bl (e S dpaS
& el Glimeall 5y8a carsg - (Bodenheimer, 1935) 35u)
Kol tlgia callad) olasl paen (B copiml & cdyjlaal dahidl)
2ag LS ((Hamon & Williams, 1984) sasiall culi¥sl) :ddladl

danial)

Ceroplastes floridensis Comstock, dazedll calicaasl) §yda 23
sale Ll LS ((Citrus spp.) Sluaesll e 4w, 40 1881
«(Persea Americana) sy :dslal)l Jilsall e 80€ de gana
gl H9eMg «(Ulmus spp.) e yalls «(Cedrus deodara) S
Lsllly  «(Pinus taeda) sialls <(Rhapiolep sisindica)

dalgl Loalaid¥) CldY) (e 2a3g glaadl Joally Glidy dujsu b
-(Argyriou & Kourmadas, 1980)

Lgall heVl Lwadll Lyl Clydall Cledine aalg
dajlam) halie 8 e IS5 2agi Cus (Qilujitey <Dlakie)
GBSV ans 8 Gy Lag ecpdiall andall G35l Jais 8 gy

5yuS Dyl Byaall s -(Drees et al., 2006) (Quercus spp.)
D e Aol daadV e Gllllly lbjsall L35 dam
(Ghs¥) Ol 8 S ) Bl LAY (53555 ¢B)lanll aliaidl

https://doi.org/10.22268/AJPP-38.4.304311
Avrab Society for Plant Protection <bill 4,8 5l 44 521l 4xaall 2020 ©

(2020) 4 220 38 e Ay ) ol LB ddae 304



oysu AADUN dlailas & (Hemiptera: Coccidae)

adihhag Cuanl) dlga

lial) gar 4k

0 glaliall 8 28U dliilae b Sliaes il dayf cuyidl
Laly 2017/6/1 Da ol e coupdin by k)
Ciren Ol S (e Wlsdie Hladl L Jlad) 35 2018/6/4
Ghsl 5 Jama ¢ i35 25 Janas lesand 48 saal e gl e
ST 3 Gy Ball Jasg (g Hall danY) claladY) e
& chdiall jide ) cliig Laldll ilaglad) lgale Cilaig (b
(& Candy ) & ulaing AADU) 8 Dgaal) olacY) dns e
cSSU Glydall e ddjaag Jalaill A yaand Sl gl

Jabail) dpai paalliy cuibial J e

Bdas Aliadlly il dasl e Cinen ) Sliaall Gl iy
sdlad g Jhas 393e (I (Bedia (el Giluaesl)
Jiall gaan () Ldaiall ALK Ciall Cinang s 50%25%70
geall B il G ooy blad dhlusy gl ) (L
& Aadl bl ) ddd) A3l edlekiall culd Lasly el
e Aleal) aladiuly Jakill dps iy A G lgdaea
:(Kavaca et al., 1999)

C+B _
100 x A =P

) S Al il aae =A ¢Jalill & gial) Ll =P
Dlghal aal (giat Al Ll chydall s =B o(adde Jakaally
Jakiall 793 i lgale dgagall Lp88l) Gl pdall ae =C ¢ Jakaiall

danl) ABUSY) a8

(Parasitoid relative density (PRD)) Jakaall 4l 48U Capun
Al dalead) alaaiul sadsall Bkl e oge A
:(Onice et al., 2000)

&) KBRS
100 x kil K saall

= (%) 234 g sl Agauail) Q36K

3_ydall 4ad) ol

%ﬂ\d&kﬁm&\:\mi v s e L
100 x Q)&.Lﬁdlw;ahc‘\tw @)M‘%%LEBH

i eadll i = (PRD)

305 Arab J. Pl. Prot. Vol. 38, No. 4 (2020)

Lgall elac¥) oda le dam V) s L spdall GBS 52L) e
s e dples]) i)
5ol ST el clacY) e Jaliall o Gua coMlalaial) dialing
e

e\.\il.u\ RV

dacll @Dl e Adly Luasliul
-(Kabashima & Dreistadt, 2014)
Ll s € el el Claimanl) 558 ag LTt
elael) o3 (e (se o(Futchet al., 2015) AGd dumals el
aiad (358 Hymenoptera dg) culS 4,8l ciydall dogall
Cydall gl da8l<a) b 4dels SSY) desanall Chalcidoidea
Eulophidae <Encyrtidae «<Aphelinidae Jilad wtbfﬂ\j 4 )
Cweadiul (Hayat, 1994) sea)l) dopdall cyiall e dialing
Lgall 8K el (B zlan Encyrtidae  Aluad
Saissetia s Ceroplastes «Coccus (slial (e glyl am
Wjaal jeae b el duln bS5 (Kapranas & Tena, 2015)
Cun (Bl Ll Cpdall s Aygal) 28K 8 Jabiial g0
G b Lnadl] Glacaeall Bia e %25 Jakall 4 el caaly
oo glsl EDB 3mg Jaw .(Abd-Rabou, 2011) s S
sy Baniall SV 8 el ilasnll Spda anlgs Dkl
Coccophagus lycimnia «Scutellista cynea Motschulsky
-(Drees et al., 2006) Metaphycus eruptor Howard «Walker
e glsil & Coccophagus scutellaris Jakiall aales
Abd-Rabou, ) el Sluaesl) gydia gia 85al 40,830 <l pial)
ad¥) e JalaieS Coccophagus ceroplastae Jaw LS ¢(2001
LS . (Konar & Saha, 2002) %35-0 ¢ Jakill das casglfig
LS5 b Aumadl) Clomenll By Cladine skt e Ay (b o
Eserkay & ) Metaphycus sp. s C. scutellaris ¢plakiall asas
cDlikiall 8 (e AY) dealge s 35 ((Karaca, 2016
Argyriou &) Tetrastichus ceroplastae 5 C. lycimnia
B A Cludae o gulasls & US3y «(Kourmadas, 1980
-(Bodenheimer, 1935) clkaiall us %5 3gaas Cuadds)
Coccophagus sp.<Microterys nietneri <lalaiall aalgs
LS ¢((Abd-Rabou, 2001) (Coccus sp.) ssasll duyiall syiall
elagull L0y58l) gl s Scutellista caerulea Jadsiall axle
Scutellista Jakiial) 3] &3 .(2016 ¢dejs) 48D dailaa
3l Andall clyiall dogall da8lCall aBLyss & caerulea
-(Dumbleton, 1936)
Baal  dalall  cdliladl dual

(Ceroplastes floridensis Comstock)

1l Caaa



Cs)j PWEN] ok L;\A‘Y\ i caerulea (Fonscolombe, 1832)
(e ol B (<8 & pre ailal) glaall ¢ aea 3 (63 aaY
O dals Ldldl) avall Algs calsh 0 ST LY page

i 9 e S e

M. picta «Psyllaephagus :adall ikl cde
colalie cdie law AW @lpisll o M. nietneri
Gl shally aalll) @lyiall (e S. caerulea s C. scutellaris

.‘_E'LJ\

S. caerulea Jakiiall dacY) Jaal (o isie Lo el cialy
goilly %2545 dwa C. scutellaris  gsilly <%32.12
«%13.03 4wy M. picta gilly «%20.30 4wsiy M. nietneri
%9.09 sy Psyllaephagus sp. geind) (pe dlacl & gl
s Aphelinidae dbad (e s ol il dluadll (g
Aliai glily %32.12 il Pteromalidae dluad WM «%38.48
.%29.39 «ulSy Encyrtidae

Cluaanll s cual ) colilial Gl gedd bLa
Taadl)
pnadl) Glumenll Spda A G Al S 2 Jlea) IS
o Lped Atad) el el s el 0185 Sliliis 330
G A OB (%19.39 Ay Tap 64 sl oy
138 36 ssfolis Ay %14.15 Ly 138 50 e/ S
gl % 9.69 dasiy 138 32 (IS silef Ul 3 «%10.9 sy
iy 138 29 OISy sy eais ol (B dial) dac)
Loty 138 23 uenndJl g€ & @uily el J< %8.78
%6.66 Ay 135 22 A & lael Jal wily «%6.96
OlS b Ol (e g g e 28 @) G o g
b olakial agng aaeily Gole/ SNy abdflaliss b/ S
Bia Jsddy phall clayy Galiail s rendyf/d) oS
(1 dsan) gadll il sk Lol Siluasal)
Bia (e Algieadl ekl el (geall Llall oils
Jakiall sae el il Gas Auhal) el (Pla Leadl) Sluaeal)
e Bl S cps b ngiSlUY) cppdn 108 24 S, caerulea
sla b clagio JS AR 7 Galanglfly sl 558 (it b Jibiall
O 1020 22e el 4l cu C. scutellaris Jaksiall laas,
Lol il 3 daplfolas (b s B Al cpn B ¢ uaSl/dsY)
st Obs G 12 13 222 el &l Gus M. nietneri Jalsal)
Jikiall aae lels ugSlds¥ s 3 sl 4 ey 2ae Bl

CdMalaial) Chy s

oo gl e an Lgie B el bl cé
Laaiid) Lpnall moladl Hadial JY) Gilgdl Js
¢Prinsloo, 1991 ¢Noyes, 2018 ¢Grissell & Schauff, 1990)
-(Trjapitzin, 1973, 1989

Hluany) Jolas)

45)lially Genstat 12 Jlasy) malipd) alasiuly mibull Jalas 5
Jlia) (ggise die (LSD) (gsine (38 il aladinly cillasssidll o
%5

didlially giliat)

cahiall il
ailae b danall) Clicmeal) Bpdia (o il Bl (uad b2
Ay eclll cpe cpupdin Ly Al bl glalid) e 83U
o alaeYl Jo¥) sl U e gsil) (e i lgie SR

Hlgie (danadidl Chiatl) mile

Marietta Js¥) g5l Aphelinidae duad (0 Cpesi -
ol Jiladl 13g) Al Y1 e picta (André, 1878)
Osh olile GuShy Gahyd ae Bual ledin¥) 8
S gslly caniiay Siea lefill) F deal casul
3l cus Coccophagus scutellaris  (Dalman, 1825)
shina da ¥y hnal Ugh aoally Tagd Ugl A9 die sl
G5 Ly gl G5l A1) sl 3l awssl) 4aja) ¢l
Gslll C Sleial) 958 G cagud SHI die apall (o
) (sl ekt ol 3hlie allany Sl sgud)
<Al olaily ausgig lanye (SCApE)

Microterys nietneri Js¥) gsill Encyrtidae lusé (e cpesi =
il Osb da¥) ol &Y e (Motschulsky, 1859)
il e e bl (ALY Zliall (8 Glall s Lo Gl
e G latin) (F (33 Jual Gl ¢(stigma) dslial
G Psyllaephagus sp. (Ashmead, 1900) Gl g sl
Gpally e (33l s el S sl b b Y
O3f shie Alall i L Guadl (A i i)
(@A plaiadl) & Slgland (6 Jis 6 (e B39Sa laiin]
Op ol S Sy e 3-2 (e 13Ka (Clava) olalseall
camia e Clalgaall (i 6 e O5Sa Jladiny)

Scutellista  s» Pteromalidae iad (o aa)y Jibie -

(2020) 4 222 38 alaa dy al) il LB e 306



Gl B ALaY) ceanily %6.66 Ay elangl/ol b
2018 wJLA/J‘hb Jfb.\&/.bl.\.&} ):\h:\/g_?_am\

Logd clilaiall dygial) dundil
caulial A ctabiall paatd ikl 4 siall danll o 2 <8N
G ) 0B e Aubal) adlse b el Cluasall Byda
Ao gSlfdsV) o 8 Asllly %16.9 Ay ssisyfolps
L o G peae b cual duhy ae Gilsy 13y %21.77
il Apeadll Glamanl) Bpia et ) el anend okl
Cus Al o3 dad i) (K1 sugfohna B sV L
dojs ae Sl oda culgig (Moustafa, 2012) %0.9 b
) Clumant) st &adyal) Ok peasd &) b (2016)
el b Jaal) s o ) )Ll s 280U Al 3535
OslS & S G dulll 5,0 sl WS caally Cauall
OIS (b el s BTty cpm 3 %79 Aoy lyf S
el 8 Jaal A g i) Gllb e g %1.34 eas/JY)
Dl (G Jilal) pdiadl agng (M lld G 3gas5 cinjally Cisall
(A Syl S eadl b Slpsall) Jaball duulid) dslal)
Jakil) s ¢ ) ) 1lal cul) bl e HES e 3815 13ag
DlshYly Jilaall Al sl ol Gn S s Lede
¢Huang & Huang, 1988 ¢Hafezet al., 1987) Sl e dalial)

-(Prinsloo & Annecke, 1979

O B payfdsY) OslS 3 o 7 &l Psyllaephagus sp.
s iidly aaian/Jsbls Gulanel/l & cpa ae JE oS

chlilatall duudl) 48U
o Lmadl) Clumanll Byia Mk dyndl) BESH 1 Joon Cu
LS el caly G 2018-2017 awsge DA 4D dailas
CalS a8 %37.93 dupl/olss & M. nietneri Jakiiall L
WES el cialiy 9%06.25 uaSI/dsV) cppin b Les 235 i
il %37.5 yuaSi/Js¥) gy S S. caerulea Jakiall Ly
Jakiiall Fasess 28BS o s L %2222 saisy/ s (b LBl
o Ll culy %36.36  ulansl/ & C. scutellaris
Jiliall ds 338 el caly e 3 %10.34 o/ oless
Jil colSy %30.43 eawy/dsV) osilS & Psyllaephagus sp.
Ao ABS el cualy LS %444 et/ sl 8 4l G 35S
i sl can 8 9634 s/ S s 8 M. picta Jabial
%6.25 salaf JL1 8 Al A ddlS

Lyetll el bagia &laal Slasy) i) gl cuy
JWial (g5ise die (LSD) (gyine (38 3l lial aladinly cDlakiall
Cus duhall jesl DA clabiall daeY gpiall (DAY %5
%19.39 srassdfdsl Cppii 8 Lyed Lunes DS davsgia el 2L
s/ Sl 8 %1451 Cialiy jaadgyf SBI Gy 8 caslling
i/ olsé <%9.69 sale/ JUls %10.9 ssigy/hypis W %13.6
Lelily %6.96 renyfJsl 53 & clagia JS1 %8.78 salsyf sl

30
Microterys nietneri m Coccophagus scutellaris
Scutellista caerulea ® Marietta picta 25
m psyllaephagus
93
20 5 3
I =
4 8
159 5
5 Q
103 3
J <
5

Month ¢

.2018/2017 s 5o J3a 48331 dddlas 3 Ceroplastes floridensis el Ciluiaeal) 3 jia clikie cilally slac] 1 JS&
Figure 1. Numbers of adult parasitoids on citrus wax scale Ceroplastes floridensis in Lattakia during the 2017/2018 growing

season.
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Table 1. Numbers of adult parasitoids of the Citrus wax scale Ceroplastes floridensis and its monthly relative density (PRD)
(%) during the 2017/2018 growing season.
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6.66 22 9.09 2hbcde 0.00 Oe 3181 7d 36.36 8d 2272  5cd  August e /el
136 45 444 2bcde 1111 5¢ 35.55 16b 33.33 15b 1550 7c September aaian/J b
1939 64 625 4b 18.75 12b 375 24 a 3125 20a 6.25 4d  October _nusSYJSY) oo o
1415 50 6.00 3bcd 34.00 17a 32.00 16b 18.00 9cd 1000 5cd  November e o/ SEN (g i
696 23 3043 7a 1739  4cd  34.78 8d 1739 4e 000 Oe  December yawy/J ¥ o sil<
2018
0.00 0 000 Oe 0.00 Oe 0.00 Oe 0.00 of 0.00 Oe  January /AN S
0.00 0 000 Oe 0.00 Oe 0.00 Oe 0.00 of 0.00 Oe  February BRBTARI
0.00 0 0.00 Oce 0.00 Oe 0.00 Oe 0.00 of 0.00 Oe  March e/ 1A
878 29 1034 3bc 10.34 3cd 31.03 9cd 10.34 3e 3793 1lab April Sl
969 32 6.25 2bcde 6.25 2de 34.37 1lc 15.62 5e 3750 12ab May sile/ L
2.668 2.179 2.668 2.668 2.516 LSDo.os

0.003 <.001 <.001 <.001 <.001 F

%5 Juaia (5 siue die (5 gina (58 S8 JLEAL (5 sine (38 Lein aa 50 Y ) gl 3 ganll 8 Al (i yaly A siial) 2l
Al Jakaiall dlach = NO €100 = &5 piae 4 gl (3 OMidaiall pes Jael & sana o e g 3y et Jidaial) dlaef = Jadaiall 4y 5 4y sial) Zsill a8 =PRD *
Values followed by the same letters in the same column are not significantly different by using the least significant difference test at P=0.05.

* PRD=The value of the monthly parasitoid relative density (PRD)= monthly parasitoid numbers divided by the number of all parasitoids in the same month
multiplied by 100; No= Collected parasitoid numbers per month.
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Figure 2. Distribution of monthly parasitism rate of all parasitoids on citrus wax scale Ceroplastes floridensis during the
2017/2018 growing season.
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Table 2. Parasitism rate (%) on citrus wax scale Ceroplastic floridensis in Lattakia during 2017/2018 growing season.
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Means followed by the same letter in the same column are not significantly different at P=0.05.
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Abstract
Abo Kaf, N., I. Mohammed and Ali Hasan. 2020. Parasitoids associated with citrus wax scale Ceroplastes floridensis
Comstock on citrus trees in Lattakia, Syria. Arab Journal of Plant Protection, 38(4): 304-311.

A study was carried out to identify the parasitoids associated with the citrus wax scale Ceroplastes floridensis Comstock (Hemiptera:
Coccidae) and assess their activity during the growing season 2017/2018 in the following areas Kamiliya, Dibba, Sitkheres, Ain al-Laban in
four orchards of Lattakia governorate, Syria. The plant samples (leaves) infested with the pest were collected from the orchards of the following
varieties: Washington navel, Clemantine, Java orange. Five species of parasitoids were recorded: two Aphelinidae (Coccophagus scutellaris,
Marietta picta), two Encyrtidae (Psyllaephagus sp., Microterys nietneri), and one Pteromalidae (Scutellista caerulea). The monthly activity
of parasitic species isolated from citrus wax scale varied during the study months, with the highest number of parasitoid S. caerulea was 24 in
October, while in July and August the lowest number was 7 individuals each month, followed by the parasitoid C. scutellaris with the highest
number of 20 in October, and the lowest number of 3 in April, followed by the parasitoid M. nietneri with the highest number of 13 in June,
and the lowest number 4 in October. The highest number of the parasitoid Psyllaephagus sp. reached 7 individuals in December, and the lowest
number was in August and September, and all parasitoids disappeared in January and February.

The highest relative density of M. nietneri in April was 37.93%, and the lowest relative density in October was 6.25%; the highest
relative density of the parasitoid S. caerulea in October (37.5%) and the lowest in June (22.22%); the highest relative density of the parasitoid
C. scutellaris was in August (36.36%), and the lowest in April (10.34%); and the highest relative density of the parasitoid Psyllaephagus sp.
was in December (30.43%), and the lowest in September (4.44%); the highest relative density of the intruder M. picta was in November (34%),
and the lowest was in May (6.25%). The highest rate of parasitism (27.74%) was recorded in October at Dibba, with the highest relative
intensity (37.5%) for S. caerulea.

Keywords: Ceroplastes floridensis, Florida wax scale, Parasitoids, Percent parasitism, Citrus, Syria
Corresponding author: Nabil Abo Kaf, Plant Protection Department, Faculty of Agriculture, Tishreen University, Lattakia, Syria,
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