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KERMES BYTINSKII N. SPEC. (COCCOIDEA, KERMESIDAE) IN ISRAEL AND 
OBSERVATIONS ON ITS LIFE HISTORY

M. Sternlicht*

A B S T R A C T

Description of the adults and larval stages of Kermes bytinskii nov. spec. The species lives on Quercus ithaburensis Dec. 
(Tabor oak), has one yearly generation and the female is viviparous. The first stage larva hatches in April and enters diapause till 
November-December. Young adults are found in January -February, mature females in February-March.

Earlier Studies on the Genus Kermes in Israel.

Bodenheimer (1926) was the first to describe a species from Syria, which he named K. 
biblicus. Later (1931) he described two other species: K. nahalali and K. greeni from Israel. All three 
species were probably found on Quercus calliprinos which was known in the past as Q. coccifera.

Balachowsky (1953) described three species from Israel, his descriptions are based on the 
characteristics of the first stage larva. Unable to coordinate his larval specimens with the adults 
described by Bodenheimer, he created the new species: K. palestinensis, K. echinatus and K. spatulatus. 
In this paper a fourth species is described, which differs specifically in the first larval stage from the 
species described by Balachowsky, and which cannot be identified with certainty in the adult stage with 
one of the species described by Bodenheimer. Table 1 gives the morphological features and systematic 
position of the three species according to (2) Balachowsky's and (1) Bodenheimer's original description as 
well as the new one (3) of this paper for comparison.

* Publication of The National and University Institute of Agriculture, Rehovot No. 
Division of Entomology, The Volcani Institute of Agricultural Research, Bet Dagan.
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TABLE 1

The morphological characteristics of Kermes spp., based on 
(1) . BOdenheimer's and (2) Balachowsky's original descriptions 

including the new species (3).

N a m e Adult female size 
(in mm) and form

Structure of 
first stage larva

H o s t

(1) K. biblicus Bod.

(1) IL. nahalali Bod.

(1) IL greeni Bod.

(2) IL. pales tinensis 
Bal.

(2) K. echinatus Bal.

(2) IL. spatulatus Bal.

(3) IL. bytinskii Sterni

3. 5 -6 . 0, unicolored 
dark brown or red, 
dermis smooth,
-  spherical

4. 5-6. 0, light yellow 
with brown spots, 
longitudinal furrow 
with deep, transverse 
segmental lines, kid- 
ney-or heart-shaped

Bicoloured, light 
brown and blackish 
brown, dermis smooth
-  globular

0. 2-3. 5, unicolorous 
red or red-brown, 
dermis smooth

Oblong, brown with 
light patches

Black, with longitu
dinal furrow and 
transverse deep lines

3r7mm, longitudinal 
furrow with deep, 
transverse lines, 
brown or reddish 
grey

coccifera 
(= calliprinos sp. )

Quercus
coccifera

Quercus
coccifera

Cuticular setae 
glandiform, short, 
similar to 
K. quercus type. 
Pores: tr i- and 
quinquelocular

Cuticular setae, 
spiny, conical, 
similar to 
K. vermilio type. 
Pores: as above + 
ventral circular 
ones

Cuticular spatulat 
lobes, similar to 
K. bacciformis 
type. Pores: as 
above without 
circular pores

Cuticular setiform 
setae, similar to 
K. ilicis type. 
Pores: as above

Q. calliprinos
Ras El Naqura 
(West Galilee) 
12. 7. 1950, leg. 
Neumark

Q. calliprinos

Q. ithaburensis
"Daphna Oaks” 
HaGosherim.
12. 5. 52
leg. Bytinski-Salz 

Q. ithaburensis
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It is rather difficult to establish which of the species (2) and (3) are 
identical to (1) of Bodenheimer's species. Several adult females of Kerm es spp. 
mounted on slides from Bodenheimer's collection are deposited at the British 
Museum, London, and were kindly loaned by Dr. D. J. W illiam s to the author 
for examination. About half a dozen additional slides, also from Bodenheimer's 
collection, were likewise loaned by Prof. J. Harpaz; to them thanks are here
with expressed. Basing himself on careful examination of the above-mentioned 
slides, the author surmises that IC_ palestinensis Bal. is identical with K. biblicus 
Bdhmr, _K echinatus Bal.with K. nahalali Bdhmr and either IC_ spatulatus Bal.
K. bytinskji sp.n. with IC greeni Bdhmr.

A taxonomic description of the Kermes male was made by Silvestri 
(1934). In the present paper the author wishes to elaborate on the male of this 
genus, for the first time, according to the methods developed by K . . Boratynski, 
University of London, and his students: Theron (1958), Ghauri (1962), Giliomee 
(1966) and Afifi (1968), adopting their terminology, abbreviations and homologies 
for various structures of the male. A list of abbreviations for the male illustra
tions is given later on. Further descriptions of males of the Kerm es species, 
now under preparation, will facilitate conclusions on the relationship of this 
small family with other Coccoidea. All measurements are in microns ( it) unless 
stated. Averages are given in parentheses, after the range. ^

Kermes by tin ski L n.__spec.
^Fig. 1, A -D)

Description and recognition characters

Adult female, (Fig.' 1, A -B -C -D ).L ive  specimens, have recognisable segmental 
lines and a pubescence of white waxy filaments which covers the dorsal surface.
In mature adult females the dermis is sclerotized and a deep longitudinal dep
ression divides the body into two "protrusions" each bearing transverse furrows. 
On the dorsal side of each segment there is a submedian black spot with the 
depression of a glandular opening at the center of each spot. The dermis of all 
the older specimens is encrusted with a shiny laquer, but they have no white 
waxy filaments. The body colour of young adults is brown or reddish grey under 
the white waxy filaments or powder; older specimens are light to dark-red with 
grey-brown. Total body length: 2. 5-7 mm, width: 2-3 mm and dorso-ventral 
measurements 1. 5 -3  mm. In most young females of Kerm es spp. examined, 
several dermal characteristics are common: 1. The ano-vaginal area is smooth, 
single crested or double crested; 2. The perianal pore arrangement may look 
either concentric or radial; and 3. The anal-pore surface may be smooth, par
tially or wholly depressed. Due to the plasticity of the last larval stage and its 
position on the tree, only small deviations between specimens of the same 
species are noted. The supraanal rows of perianal glands, the latero-superior 
and inferior gland pores are designated by capital letters or AA, BB, CC, DD 
and EE respectively. Accessory wax glands, usually star shaped, and very small 
are common in several species. Fig. 1 C, D shows the single-crested ano-vaginal 
area, the anal pores in the longitudinal depression and the number and arrange
ment of the perianal gland pores of this species. Mounted young females are of 
the same structure as third-stage female larva; the latter's description and illus
trations are given later on.
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List of Abbreviations

ads abdominal dorsal setae lse lateral simple eye

aed aedeagus mo mouth opening

al alar lobe mr marginal ridge

amsp anterior metasternal pores mts metatergal setae

amss anterior metasternal setae 0 ocellus

an anus ocs ocular sclerite

apar anterior postalar ridge pa postal are

aps abdominal pleural setae Pcr2 precoxal ridge of mesothorax

a t . abdominal tergite pcr3 precoxal ridge of metathorax

avs abdominal ventral setae pdc pedicel

ax first axillar sclerite pepcv proepistemum + cervical sclerite

ax^ second axillary sclerite phr ! mesoprephragma

ax2 third axillary sclerite phr2 mesopostphragma

bas basalare plai propleural apophysis

ccx costal comples of wing veins pla2 mesopleural apophysis

cl claw plrj propleural ridge

cx coxa P*r2 mesopleural ridge

exp coxal pores Plr 3 metapleural ridge

dhs dorsal head setae pmsp posterior metasternal pores

dmer dorsal arm of midcranial ridge pmss posterior metasternal setae

dmep dorsomedial part of epicranium Pn2 mesopostnotum

dse dorsal simple eye pna postnotal apophysis

epm3 metepimeron pnp postnotal wing process

eps2 mesepistemum poc postocciput

f furca pocr postocular ridge

fm femur por postoccipital ridge

fp furcal pit ppar posterior postalar ridge

fs fleshy setae pra prealare

g gena prn lateral pronotal sclerite

gip glandular plate prar pornotal ridge

glps setae of the glandular plate procr preocular ridge

gts setae of genital segment pror preoral ridge

h hamulohaltera prsc prescutum
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ps penial sheath stn2 mesosternum (basisternum)

pscr prescutal ridge stn3 metasternum

ptr2 peritreme of mesothoraciq spiracle stn^a prosternai apophysis

P t e g peritreme of metathoracic spiracle stn^r prosternai ridge

pwp2 mesopleural wing process tari tarsus of proleg

p W P g vestigial metapleural wing process tb tibia

rd posterior marginal fold of notum teg tegula

sci scutellum tegs tegular setae

sclr scutellar ridge tp triangular plate

scp scape tr trochanter

set scutum trsi trochantal setae of proleg

ser subepisternal ridge ' ts tail setae

set. scia subapical seta udgt ungual digitule

sp2 mesothoracic spiracle V C ventral cavity

SP3 metathoracic spiracle vhp ventral head pores

St style vhs ventral head setae

spi sensillum placoideum vmcr ventral arm of midcranial ridge

sta metasternal apophysis vps ventropleural setae

stnj prosternum vse ventral simple eye

Male (Fig. 2, A-B--C and 3)

The newly-emerged male specimens are red to light brown, long and 
slender posteriorly and wide at their thoracal part, comparatively large, total 
body length 2000-2120 (2060) ft. (The number in brackets usually indicates the 
average). Body-width 600-610 (605) fx. at the mesothoracal level. Wing expanse 
3600-3700 (3650) ft. Body setae and pores: There are many setae on the apendages 
but few on the body. Bristles, fleshy- and hair-like setae are rather difficult to 
distinguish. The flesh-like setae (fs) and few bristles are found on the antennae 
and legs, and hair-like setae (hs) on the body.

The HEAD is subconical in dorsal view; rounded in lateral view; a 
ventral preocular depression at midline is indicated plainly in lateral view. The 
length from apex to pronotal ridge (pmr) is 330-340 (335) ft, width across the 
genae is 290-300 (295) ft. The midcranial ridge (mcr) is dorsally absent, vent- 
rally forked,each arm extending to the preocular ridge (procr), the genae (g) 
not sclerotized, not reticulated and without setae. The postoccipital ridge (por) 
is heavily sclerotized, V-shaped, confluent with preocular ridges (procr) ante
riorly and touching the occipital sclerites (poc) posteriorly. A faint sclerotiza- 
tion links the post occipital sclerites and the post ocular ridges (pocr). The
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ventro frontal part of the head and the ocular sclerites (ocs) are moderately 
sclerotized with transversal striae. Eyes- five pairs and a rudimentary ocellus. > 
The dorsal unlcorneal simple eyes (dse) are 38-40 (39)/x. in diameter and 108- 
110 (109) fx  apart. The ventral simple eyes (vse) are 30-34 (32) jx  in diameter 
and 33-35 (34) jx  apart. The lateral simple eyes (lse) are 22-24 (23) jt, in dia- B
meter and the ocellus (o) is 16-18 (17) fx  in diameter. The preocular ridge 
(procr) has a well developed system for antennal articulation. The preocular 
ridge (procr) extends from the dorsal to the ventral simple eyes. The postocular 
ridge (poor) has well developed dorso lateral arms, tapers dorsally, and arti
culates ventrally with the cervical sclerite and proepisternum (pepcv). The dor
sal head setae 4-6  (5), one on each side of the median line and.above the 
ventral simple eyes (vse). The ventral head setae 10-12 (11) lie on each side of 
the ventral median line and above the ventral eyes. The head disc pores: 4 -6  (5) 
dorsally and 5 on each side ventrally, among them two on each side always bet
ween two transversal striae. The preoral ridge (pror) is vestigial. The cranial 
apophysis (ca) is slender and well developed. There are no anterior tentorial 
pits.

Antennae: Normally of 10, and in some specimens of 11 segments.
They are filiform 783-787 (785) ja  long i. e . , somewhat shorter than half the 
body-length ratio 1 :2 ,5-2 .7  (2.6) and shorter than the hind-leg ratio 1 :1 .05-1 .07
(1.06). The scape is 46-50 (48) JX long and 34-36 (35) jx  wide at the base with 
2 -4  (3) hair-like setae (hs). The pedicel is 60-62 (61) jx. long and 45-47 (46) jx  
wide with 4-6  (5) fleshy setae (fs). In the flagellum segment III is the longest.
(see table below). It is about 26 JX wide, its ratio width-length being 1:5.03 -5 .3 6  1
(5.2 i, and its length-ratio to length of segment X 1 is 1:2.2 „ it is slightly longer 
than segments IX and X  together, the ratio being 1:1.1.. The ratio of segment 
IX width to length is 1 :1 .3 . The table below shows the length of flagelar seg - 
ments and the number of setae. *

Segments m IV V VI VII VIII IX X

Length: 134-136 112-114 74-76 93-95 83-85 59-61 52-54 59-61
(in microns) (135) (113) (75) (94) (84) (60) (53) (60)

Hairs: 3 -5  hs 4 -8  fs 5-7fs 12-16fs 15-19fs 12-16fs 13-15fs 9 - l l f s
(4) (6) (6) (14) (17) (14) (14) (10)

1-2  set. 
scla + 3 
bristles

As seen above, the segment X  has 1 -2  subapical sensory setae (set. scla) 
the latter being 63-65 (64) long.

The THORAX is 720-730 (725) )X long, 470-488 (479) jx  wide , the ratio 
being 1:1. 4 -1 . 5. The prothorax 90-04 (92) p, long and 338-356 (347) j x  wide, ratio  ̂
length to width 1 :3 .7 , is separated from the head by a cervical groove (Fig. 2 & 3) | 
it is strengthened by a latero-dorsal, heavily sclerotized, pronotal ridge (prnr), 
which is weakly sclerotized medially. A small lateral pronotal sclerite (prn) joins
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the ridge. The ridge of the proepisternum and cervical sclerite (pepcv) articu
lates anteri®rly with the postocular ridge (pocr), links with the ventral part of 
the pronotal ridge (prnr) and extends to the propleural ridge (plr^) and propleu- 
ral apophysis (pla^). The latter articulates ventrally with the basal process of 
the coxa (cx-^). The prosternum bears a long prosternal ridge (stn-^r) 150-210  
(180) ju. long, a weakly sclerotized sclerite and a narrow transversal sclerotized 
fold with a prosternal apophysis (stnai). The latter articulates with a small pro
cess of the first coxa (cx^) in addition to the articulation with the propleural 
apophysis (pla^). One or two tiny hair-like setae (hs) are found, on the lateral 
pronotal side and one or two (hs) on both sides of the prosternum (stn^).

The mesothorax: , comprises the alinotum and postnotum, the former 
subdivided into prescutum, scutum and scutellum. Prescutum, bulge, heavily 
sclerotized subrectangular in dorsal view, 184-188 (186) jx  long and 225-231 (228) 
u wide, ratio length to width being 1:1. 22-1. 26 (1. 24), bounded laterally with 
prescutal ridges (pscr) posteriorly with a prescutal suture and anteriorly bears a 
triangular down curved, heavily sclerotized' mesoprephragma (phri). Scutum: The 
scutum (set) is heavily sclerotized antero-laterally, 286-290 (288) JU. long and 
470-488 (479) /I wide. Its anterior part along the sides of the prescutum consists 
of the prealare (pra) with a heavily sclerotized and triangular plate (tp). Laterally 
it bears the tegula (teg) with 5 -6  tegular, hair-like, setae (tegs), the basalare 
(bas), the heavily sclerotized mesopleural wing process (pwp2), the postalare (pa) 
with its anterior and posterior postalar ridges (par).

The scutellum: (sCl) is large, heavily sclerotized, 86-90 (88) jx  long 
and 2 .8 7 -2 .9 6  times as long as its width which is 255-259 (257) jx . The ratio 
scutellum (scl) to scutum (sc) is 1:3. 2 -3. 3. The scutellum is bounded anteriorly 
by the scutellar suture, by the heavily sclerotized scutellar ridges (sclr), by the 
posterior marginal fold of the notum (rd), which terminates laterally in the poste
rior notal wing process (pnp). The postnotum: bears the heavily sclerotized post
notum (pn2) with its posterior, invaginated and triangular mesopostphragma (phr2) 
and the large finger-like postnatal apophysis (pna) within the mesothoracic cavity; 
the latter has an external opening laterally. The greater part of the postnotum 
comprises a large membranous area separating the posterior marginal fold of 
the postnotum (rd) from the scutellum (scl). The mesopleuron bears, in addition 
to the above-mentioned lateral parts of the scutum, the oblique mesopleural 
ridge (plr2), which together with the precoxal ridge of the mesothorax (pcr2) 
forms the articulation of the coxa (cx2). The mesoepisternum (epS2> contains a 
heavily sclerotized sub-epistemal ridge (ser) anteriorly, and a membranous area 
with well-sclerotized ridges. The anterior and posterior postalar ridges (apar & 
ppar) are connected dorsally to the mesoepisternum (epsg), with two heavily 
sclerotized ridges, seemingly the anterior and posterior prealare ridges, which 
terminate in the mesopleural wing process (pwp2). The mesothoracic spiracle 
(SP2), with its well-developed peritreme (ptr2), is 42-46 (44) jx  long and 37-39  
(38) JX wide at its external opening, the internal opening being 16-18 (17) jx  in 
diameter. The basisternum (stn2) is large, being 419-421 (420) jx  wide and 238- 
240 (239) jx  long; its length to width ratio is 1 :1 .7 , its margins are strengthened 
by the marginal ridge (mr) and precoxal ridge of the mesothorax (pcr2). The
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furca (f) is well developed. The pteralia consist of several wing sclerites (ax,
ax^, axg) and the wing is connected by the strong costal complex of wing veins '
(ccx), anteriorly and by its fold to the postalar ridges (par) posteriorly.

Metathorax: The mentanotum is weakly sclerotized medially. In the i
pleural region, the metapleural ridge (plr3), which is forked anteriorly, con- a
sists of the metapleural wing process (pwp3) for articulation with the haltere (h).
The pleural ridge is connected to the metapleural apophysis (pla3) about half way 
between the haltere and the third coxa. The metepimeron (epm^) and pre-coxal 
ridge (pc r3) are well-developed, articulating with the basal process of the coxa 
(cx3). The me tasternum bears a heavily-sclerotized bifurcate plate of metasternal 
apophysis (sta). The metathoracic spiracle (sp3) with its peritreme is.sim ilar to 
the mesothoracic one. Setae and disc pores: One metatergal hair-like seta (mts) 
is situated medially. There are three metapleural setae, and 8-10 (9) anterior 
metasternal setae (amss) at the metasternum, with 7 trilocular disc pores, and 
9-11 (10) posterior metasternal setae (pmss) with 6 disc pores (pmsp).

Wings: Large with a small alar lobe (al) near the base. The hamulo- 
haltera (h) is 150-152 (151) p  long and 55-57 (56) fL wide, the ratio being 1:2. 7, 
and consists of a long hooked seta apically.

Legs: slender, the ratio of the hind leg length to the total body length 
being 1 :2 .3 7 -2 .5 0  (2.49). The coxa (cx) 60-62 p  long and 7 5 -7 7 /1  wide at its 
base, with 2-6 (4) hair-like setae. The trochanter (tr) 33-35 p  long and 30-32 p  
wide, with 2-6 (4) setae on the first leg and 10-12 on the other legs with addi
tional long trochantal 1-3 setae 75-81 (78) p  long; 4-6  disc pores are present in 
all trochanters.

I
Femur about 53 p  wide, that of the middle leg the shortest of all.

Tibia about 33 p  wide, with 2 strong apical spures, one 15 p, the other 19 p  long.
The tarsus is about 35 JH, wide. The claw is broad, about as long as the width of 
the tarsus, slightly curved, with a small denticle near the end and with unequal 
digitule (udgt), apically 'knobbed. The table below gives the length of legs (in 
microns) and the number of setae.

Leg Coxa Troch
anter

Femur Tibia Tarsus Claw
Total
length

First: 60-62 33-35 232-234 296-300 110-112 27-29 758-772
Setae: 2-4 2 -4 22-24 •• 41-43 15-17 

+2 spurs
av. 765

Second: 80-82 56-60 161-163 293-297 108-110 26-28 724-740
Setae: 11-13 5-7 33-35 40-42 16-18 

+2 spurs
av. 732

Third: 94-96 60-64 244-246 293-297 108-110 30-34 829-847
Setae: 9-11 3-5 33-35 29-31 9-12

+2 spurs
av. 838
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ABDOMEN: 920-950 (935) p  long and 450-460 p  wide. . Segements 2-6  
have tergital weak sclefotizations (at). There is usually one dorsal seta (ads) on 
segments II-VII and one slightly longer seta on segment VIII. Two pleural setae 
(aps) on each abdominal segment, those of the last segment (glps) being twice 
as long as the others. Central setae are 9 on segment II, 6 on segment III, 4 
on IV and 2 on each of the remaining segments. The glandular plate (glp) has 
8-10 glandular pores and a pair tail setae (ts) 142-144 p  long. The genital seg
ment (gs) has an elongated penial sheat, whose length from apex to glandular 
plate level is 199-201 p, and from apex to the basal ridge of the penial sheath 
is 659-661 p  and whose width is 108-110 p, the ratio length to width being 1 :1 .6 . 
The style (st) is slightly turned ventrally in lateral view, with a rounded apex. 
The aedeagus has a well sclerotized margin. The setae are one dorso medially 
and 4 -5  ventrally (gts).

Material: 3 specimens were examined, reared from second larval 
stage. Tivon,. March 1958.

First larval stage (Fig. 4, A -R )

Living specimens: The body of living crawlers is oblong and tapered 
at the posterior end. It looks broad in transverse section, convex dorsally and 
narrow ventrally; there are eight distinct abdominal tergites and three cephalic 
segments; two strong anal lobes are separated by a deep anal incision, each lobe 
bears three spines and a long seta. Colour, at hatching pink, turning red after 
feeding. Length: 0 .3 -0 .3 5  mm, width: 0. 1-0. 2 mm.

Margin and dorsal surface; The margin is studded with 48 long lateral 
setae, arranged in two indistinct rows, among them 9+10 cephalic setae near 
each other. . The setae of the external row are longer and more bent apically 
than those on the internal rows, which are usually straight. The sublateral sm al
ler setae are arranged alternatively to the lateral setae. Some median and sub
median setae are scattered over the cephalic dorsal area. The longest setae are 
on the dorso-anterior part of the body with two or three on the ventral side, too. 
(Fig. 4, A). The dorsal surface is covered by small and round-headed tubercles 
(Fig. 4, B). There is one simple eye on each anterior lateral side.

Ventral surface: The two antennae on the ventrum are six-segmented, 
the third and last segments being the largest (20 p  and 25 p ).

Length of antenna 90-110 p. Eight setae on the sixth segment and two 
on the third and fifth, while the remaining segments bear one seta each.

Rostrum pronounced two-segmented, 60-70 p  long. Legs almost equal 
in size. Small differences are found between the lengths of femur and tarsus in 
the three pairs of legs. Leg 1, femur/tarsus is 40/40 p , leg 2, 45 /40  p , and 
leg 3 65/55 p . The tibia is always shorter than the tarsus; the latter bears four 
short stout setae, three interior and one exterior, and also four tiny setae on 
the lateral side (Fig. 4, L). The digital setae are long and knobbed at the ends.
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Peritreme of the fore legs tube-like, bent with a mutli-porous open
ing. The m id-leg peritreme, though similar, has a basal enlargement (Fig. 4, J).

Pores: The antennal area contains trilocular and a few quandrilocular 
gland pores; the peristigmatic glands consist of triloculars, quinqueloculars and 
one or two quadriloculars; on the abdominal segments, placed ventro-laterally, 
are trilocular gland pores, having a single seta on either side (Fig. 4, C). On 
the pleuro-dorsal side, next to each lateral seta, are single trilocular and quin- 
queloeular gland pores (Fig. 4, C).

End of abdomen and anal ring: The two anal lobes are long, chitinous 
interiorly, and separated by a deep anal fissure; each lobe bears three short, 
stiff setae, two interior and one mid-ventral, and a long, apical anal seta. The 
anal ring has plurilocular pores and three pairs of long stout setae (Fig. 1, K).

Taxonomy:

The first stage of larva of bytinskii resem bles K, ilicis L . , due
to the presence of a setiform type of pleuro-dorsal setae, 10th and 11th 
Setae adjacent, and the same gland pores. (Balachowsky, 1950). Nearest to K. 
ilicis L. but differs in the following details:

a. Anal lobes are partly chitinous.
b. Some median and submedian sublateral setae, absent in K. ilicis.
c. Quadrilocular gland pores, absent in ilicis.
d. Last antennal segment has eight "setae only (ten in IL_ ilicis).
e. The dorsal surface is tubercular.
f. Nine tibio-tarsal setae (only four in JC ilicis.)

K. by tin skii differs from IL spatulatus Bal. (group of IC_ bacciformis) 
by the complete absence ofspatulate lobes on the dorsal surface of the dermis.

Second stage male larva (Fig. 5, A-N)

Recognition characters;

Living specimens; The body of living second stage larva of males is 
ovoid, narrow posteriorly, convex dorsally. Colour red for several days after 
moulting, then whitisn grey with waxy secretions. Length of body 0 .7 -0 . 9 mm, 
width 0. 1 -0. 3 mm.

Mounted specimens: After preparation the length of the body is 1-1. 5 
mm and width 0 .6 -0 . 9 mm.

Margin and dorsal surface: The margin has long, slender lateral 
setae; the first three, bent apically, are above the rostrum on the ventral side.
The sublateral setae are shorter than the lateral; the submedian and median 
seta are short and bent basally (Fig. 5 ,A B C -G ). There are two types of tubular ducts: 
mainly long ones on the dorsal and pleuro-ventral sides, and short ones on the
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dorsal surface only (Fig£EH?lQyinquef6cular and trilocular gland pores singly or 
together, are found near the lateral setae. The first cephalic segment is as 
large as the second and third together; the cephalic region is twice the size of 
the abdomen.

Ventral surface: The ventral surface contains a part of the pleuro 
dorsal integument which is bent ventrally.

Antennae long, six segmented, 120-150 j i  long, the third and sixth 
segment always being the largest. The two-segmented rostrum is 100 long.

Legs very prominent, length 390-430 ju, the femur being equal to the 
length of the tarsus in the second and third pairs (100/100 ji) , but in the first 
pair the tarsus is smaller (80-90 _p) than the femur; the tibia is almost always 
shorter than the tarsus in all legs (Fig.5 M -N).

Peritreme enlarged basally, having several oval chitinous multi
pores (Fig. 5).

Pores: The antennal and peristigmatic areas are covered by trilocular, 
quinquelocular, septemlocular and quadrilocular gland pores; there is a row of 
several gland pores between the foreleg and the two marginal adjacent lateral 
setae (Fig. 5). The abdominal segments are set with quinquelocular gland pores, 
and, less  commonly, with trilocular ones. There are very long setae on either 
side of the pores (Fig. 5). The end of the abdomen very prominent with four 
short stiff spiny setae, and one long anal seta to each lobe. The anal ring has 
plurilocular pores and three pair of stout setae (Fig.5 W).

Second stage female larva (Fig. 6, A-U)

Recognition characters

Living specimens: The body is oval, convex, red in colour and co
vered with whitish grey waxy secretions; this stage of larva is not very active. 
Length: 0 .6 -0 . 8 mm; width: 0. 2 -0. 4 mm.

Mounted specimens: Length: 0. 9 -1 .3  mm; width: 0 .7 -1  mm.

Marginal and dorsal surface: The lateral setae, their arrangement and 
number as in the male larva but shorter and stronger (Fig.6, A -F -G -I ). There are one 
or two kinds of trilocular and quinquelocular gland pores near each lateral seta, 
especially in. the cephalic region.

There are two kinds of tubular ducts, long ones, very common on 
the dorsal and pleuro ventral surface, and very short ones prevalent on the dor
sal surface only (Fig.6, B-C).
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Ventral surface: The antennae, always six-segmented, 70-80  p  long, 
are shorter than those of the male larva, the third and last segment always 
being the'largest (Fig.6, S).

The rostrum is equal is size to that of male larva.

Legs (Fig.6,:T). All three pairs are about the same length, 230-260 p , 
but much shorter than those of male larva. The tibia in some specimens is lon
ger than the tarsus, but mostly the same length (in the crawler and second stage 
male larva the tibia is always shorter; the claws with their two pairs of digitules, 
knobbed at the end, are of the same size as those of the male larva.-

The peritreme is similar to that of the male larva. There are gland 
pores on the thoracal and abdominal surfaces, their number and arrangements as 
in male larva, but the setae on either side of the gland pores are shorter than 
in male larva. End of abdomen (Fig. 6): Both the external and mid-lobe spiny 
setae are short and of nearly equal size (Fig. 6 ). The anal ring, anal lobes and 
setae are as in the male larva.

Third stage female larva (Fig. 7, A-S)

Recognition characters

Live specimens: The hemispherical body is an adult female in minia
ture. Length: 1. 5 -1 . 9 mm; width: 1 .3 -1 . 8 mm and high 0 .5 -1  mm. Colour red, 
covered with waxy g re y ' secretion. Mounted specimens, nearly twice the. size of 
live ones mentioned above.

Margin and dorsal surface: The lateral 48 setae are arranged in two 
indistinct rows; the sublateral and submedian setae shorter than the lateral ones (Fig. 
7,A-B-C-D)the median setae small; the cephalic laterals (10 and 11 setae) very 
near together; with a row of several gland pores between them. Trilocular, quin- 
quelocular and septemlocular gland pores, single or numerous surround each 
lateral seta (Fig. 7); there are many moho and bilocular gland pores on the dor
sal surface (Fig. 7). Three kinds of tubular ducts are common on the pleural 
and dorsal surface (Fig. 7).

Ventral surface: The ventral surface consists of a peripheral part, 
which originates from the dorsal side of body; this part is chitinous, much more 
sclerotized than the mid-ventrum parts and has tubular ducts. Antennae are of 
four to six segments, altogether 8-100 p  long.

Legs: The legs are fully developed, though small (160-170 p  long), in 
comparison to body size (Fig. 7). The peritreme is funnel-like, enlarged basally.
A degenerate spiracle-like structure is seen beneath each hind leg in many spe
cimens (Fig. 7). The antennal area is surrounded with trilocular, quadrilocular 
and sixlocular gland-pores; the peristigmatic areas consist mainly of septem - and 
octoloeular gland-pores; there are decimlocular gland-pores, many of them
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arranged in three clusters of different sizes in each of the three abdominal seg
ments; single decisnlocular, septemlocular and quinquelocular gland-pores occupy 
the abdominal surface. They are also found in segments with gland-pore clusters. 
The end of thè abdomen, with short but distinct anal lobes and their anal setae 
are seen, on the right dorai side of F ig .7 . All abdominal segments have four to 
five slit-like structures (Fig. T, . J).

Life History

Young females are common in February and March (Tivon and A llo - 
nim). Copulation occurs at the beginning of March; males may sometimes be 
found glued to the sweet liquid excreted by the females during and after copula
tion. Three to four weeks after copulation, in early April, the first stage larvae 
emerge, and are very active, attaching themselves subsequently to the branches 
and trunk by inserting their mouthparts into the bark tissue.

The larvae enter diapause from April until November or December. 
Then they feed for ten to fourteen days, after which they moult into second stage 
male and female larvae. The male larva is larger, its dorsal side appearing 
chequered, owing to a grey waxy secretion. The males spin a chequered waxy 
cocoon in which they moult into prepupae. The females moult into small, hemi
spherical, adult-like, third stage larvae. After seven to fourteen days' develop
ment, they moult during January or February into adult females. The appearance 
of young females coincides with the emergence of males from their prepupae.

Mature adult females, common during February and March, have 
completed 40 to 50 days of development after hibernation.

Distribution and type material

Distribution: Carmel range: Tivon, Allonim 1957-1960.
Living in cracks of bark and on branches and trunk of Quercus 
ithaburensis Dec.

Type material: Holotype: female in coll, mea
Allotype: male in coll, mea

Paratypes: Two adult males and 20 adult females and different larval
stages no. 1220-1310, from Tivon and Allonim March 1958, 
mounted on microscope slides, Mp. 140-230; in coll, mea and 
Division of Entomology, Volcani Institute of Agricultural R e
search, Bet Dagan.

The species is named after Prof. H. Bytinski-Salz eminent Israeli Entomologist
in honour of his 65th birthday.
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Figure 1

D

Fem ale of K erm es bvtinskii spec, n. A . young adult fem ale. B , old 
adult fem ale. C , ano-vaginal area of an adult fem ale. D , arrangem ent of 
perianal gland pores. A , supra -  B , C , D . latero-anal pores; circular  
accessory  gland pores between them.
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Figure 2

Male of Kermes bytinskii. A, dorsal and ventral view. B, head 
frontal view, C, last flagellar segments.

Figure 3

Male of Kermes bytinskii. lateral view.
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GALLERESTE.
1. Arenipses sabella Hmps. * • + + 4- 4* 4- . . . . SA
2. Corcyra cephalonica Stt. ** . + 4- 4- 4- . • . . . 4- 4- 4- . . . Geop
3. Galleria mellonella L. * + + . • . • 4- 4- . . 4- 4- 4- . . 4- . . . . . 4- # Geop
4. Lamoria jordanis Rag. ( * • + + • 4- 4- 4- 4- • . . . M/SA/Ptr
5. Lamoria anella Schiff. + + + “ . 4- 4- 4- 4- 4- 4- 4- 4- 4- . . . 4- + Ptr

CRAM BESTE.
6. Euchromius bellus Hb. * + + + 4- 4- 4- 4- 4- 4- • . 4- 4- 4- 4- 4- M/IT
7. Euchromius superbellus Z. * + + + . 4- 4- 4- 4- 4- • . . 4- 4- 4- M
8. Euchromius ramburiellus Dup. * + + + • 4- 4- 4- 4- 4- 4- . . 4- 4- 4- . 4- 4- # # M/SA
9. Euchromius jaxartellus Ersch ( * * 4- 4- IT

10. Euchromius cambridgei Z. + + + 4- 4- 4- 4- 4- 4- . . . 4- . . . 4- 4- 4- . M/SA
11. Euchromius ocelleus Haw. + + + 4- 4- 4- 4- 4- « 4- . • . 4- . 4- 4- 4- 4- 4- 4- 4- Geop
12. Pseudobissetia terrestrella

Chr. * + • + . SA/IT
13. Calamotropha paludella Hb. * * + 4- 4- . 4- 4- 4- 4- 4- . 4- 4- 4- # Geop
14. Agriphila cyrenaicella Rag. ( * . + + . 4- 4- 4- # M/SA
15. Agriphila deliella Hb. * * . 4- + . . 4- • . 4- 4- • 4- 4- 4- M/SA
16. Metacrambus carectellus Z. * + 4- + . 4- 4- 4- 4- . 4- . 4- 4- 4- M/IT
17. Pediasia desertella Led. * + • + • • • 4- 4- 4- . . . 4- . • 4- 4- . • . . M/IT
18. Pediasia matricella Tr. * + • • . • . . 4- • 4- • . 4- 4- • . 4- • • . M/IT
19. Ancylolomia tentaculella Hb. * + • + - 4- 4- 4- 4- 4- 4- . • 4- • 4- 4- 4- . . M/IT
20. Ancylolomia tripolitella Rbl. * + 4- + SA

SCHOENOBIESTE.
21. Thyridophora furia Swinh. * + 4- 4- 4- 4- . . M/IT
22. Schoenobius alpherakii Stgr. *

4- 4- 4- IT

ANERASTHNAE.
23. Prinanerastia ablutella Z. * • + + . 4- 4- 4- 4- . 4- . . 4- . 4- 4- . . 4- • . • . . M/IT
24. Lymira semirosella Rag. * End
25. Ematheudes punctella Tr. + + + . 4- 4- + 4- . 4- . . 4- • . 4- 4- . . . . . . M/IT
26. Polyocha venosa Z. * + . M

PHYCITESIAE.
27. Rotruda inquinatella Rag.

ssp. amseliRoes. * * M
28. Rotruda albatella Rag. + M/TT
29. Rotruda saxicola Vaug.

ssp. subbinaevella Rag. * * M
30. Homoeosoma pseudonimbella Bent. * a IT
31. Plodia interpunctella Hb. * . + . 4- 4- 4- + 4- • 4- 4- + 4- . 4- 4- Geop
32. Cadra calidella Gn. * + 4- + 4- 4- 4- 4- 4- . 4- 4- 4- • • . 4- • . . 4- # Geop
33. Cadra figuliella Gregs. * + + + • 4- 4- 4- 4- 4- 4- 4- 4- . . 4- 4- 4- 4- 4- Geop
34. Delattinia vapidella Mn.

f. tenebrosa Z. * + • • • 4- 4- 4- M
35. Syria arenicola Rag. * + M
36. Syria angusta Stgr. * * M
37. Syria biflexella Led. ( * * + • End
38. Ancylodes staminella Chr. * 4- 4- 4- M/IT
39. Heterographis hellenica Stgr. * + 4- + M
40. Heterographis subcandidatella

Rag. * + . + • . . . • • • • • 4- • 4- 4- 4- M/IT
41. Heterographis oblitella Z. * + 4- + 4- 4- + 4- 4- • 4- 4- « j. « + 4- 4 W it
42. Heterographis convexella Led. * + 4- + • 4- . • 4- • • . • 4- • 4- 4- 4- M/IT
43. Cornigerula eremicola Ams. * End
44. Psorosa dahliella Tr. * + • + - 4- 4- 4- 4- • 4- • • 4- • 4- 4- 4- M/IT
45. Oxybia transversella Dup. * + - • 4- • • . . 4- 4- M
46. Metalllosticha nigrocyanella Const. + M
47. Euzophera subcribrella Rag. 4- 4- M7IT
48. Euzophera osseatella Tr. + 4- + . • 4- 4- 4- • 4- M
49. Euzophera bigella Z. * + . + 4- 4- 4- 4- • 4- 4- • 4- M/ES
50. Etiella zinckenella Tr. * + + + 4- 4- 4- 4- 4- 4- 4- • 4- • 4- 4- 4- . # 4- . Geop
51. Epischnia illotella Z. * + 4 - + 4 - 4- 4- 4- - 4- 4- . 4- M/ES
52. Anoristia gilvella Rag. * • 4- + 4- 4- 4- M/IT
53. Auxacia bilineella Rag. * * 4- 4- • . • • • M
54. Christophia judaica Ams. * End
55. Tephris diversella Ams. ( * * End
56. Alophia combustella H. -S. + . 4- 4- 4- 4- 4 - 4 - 4- • M
57. Oligochroa dionysia Z. * • + 4- 4- 4- 4- 4- 4- • . • • • • 4- 4- M
58. Oligochroa sordida Stgr. { * * M
59. Salebria semirosella Sc.

ssp. sanguinella Hb. * + • 4- 4- 4- 4- 4- • • 4- 4- • 4- ES
60. Salebria semiusta Hmps. (* SA
61. Nephopteryx metamelana Hmps. + . SA
62. Nephopteryx mediterranella Ams. M
63. Candiope uberalis Swinh. + 4- 4- 4- 4- M/IT
64. Phycita poteriella Z. + 4- 4- . 4- . 4- 4- • • « 4- . 4- • • • • • • « • • M
65. Phycita diaphana Stgr. + 4- 4- + 4- 4- . 4- 4- • . . • . • • M/IT
66. Phycita zizyphella Chret. * End
67. Acrobasis zizyphella Rbl. * • 4- 4- M
68. Eurhodope monogrammos Z. M
69. Myelois cribrella Hb. + . 4- . 4- 4- 4- 4- • 4- 4- . . 4- • 4- 4- . 4- . . P a l
70. Myelois cinerea Stgr. (* + 4- 4- 4- M/IT
71. Myelois pluripunctella Rag. * + M
72. Myelois aeneella Zy. End
73. Spectrobates ceratoniae Z. (* + . 4- . . 4- 4- 4- 4- 4- 4- . . • 4- . • 4- 4- 0 + Geop
74. Cryptoblabes gnidiella Mill. • + 4- 4- 4- 4- 4- 4- • 4- 4- M

ENDOTRICHINAE.
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es. L'urhodope monogrammos Z. M
69. Myelois cribrella Hb. + . 4 . 4 4 4 4 . 4 4 • . 4 • 4 4 • • 4 • • • • Pal
70. Myelois cinérea Stgr. (* 4 4 . 4 4 M/IT
71. Myelois pluripunctella Rag. * 4 M
72. Myelois aeneella Zy. End
73. Spectrobates ceratoniae Z. (* + . + . - . 4 4 4 4 4 • 4 - - . 4 . • 4 4 • • 4 Geop
74. Cryptoblabes gnidiella Mili. • + 4 + 4 4 4 4 • 4 4 M

ENDOTRICHINAE.
75. Endotricha flammealis Schiff. 4 . + 4 4 4 4 4 . 4 4 4 4 4 Pal
76. Endotricha consobrinalis Z. • 4 SA

PYRALINAE.
77. Ulotricha egregialis H. -S. * 4 • 4 • 4 4 4 4 M
78. Aglossa pinguinalis L.

ssp. asiatica Ersch. + 4 + 4 4 4 4 4 4 4 4 • 4 • 4 4 4 • • • • Pal
79. Aglossa cuprealis Hb. * + + + 4 4 4 4 4 • 4 4 • 4 • • . 4 • 4 4 4 • Geop
80. Pyralis farinalis L. * 4 4 4 4 4 4 4 4 4 4 4 • 4 4 4 4 4 . • 4 • 4 Geop81. Scotomera catapealis Hmps. ** M
82. Dattinia atrisquamalis Hmps. * 4 End
83. Constantia colchicalis H.-S. * 4 4 4 4 # # M/IT
84. Anactenia daganialis Ams. (** End

HYDROCAMPINAE.
85. Nymphula affinialis Gn. * • 4 M
86. Duponchelia fovealis Z. 4 • 4 4 4 4 4 4 4 4 4 • 4 • • 4 • 4 • . . « • « Pal87. Duponchelia caidalis Obrth. * M
88. Parastenia bruguieralis Dup. 4 . + . 4 4 4 4 4 4 M
89. Dolicharthria punctalis Den.

& Schiff. 4 • 4 • 4 4 4 4 • 4 4 • 4 M/IT

4 4 4 4 4 • 4 4 4 4 4 4 4

PYRAUSTINAE.
90. Hymenia recurvalis F. * 4 4 4 4 4 . 4 4 4 4 4 4 4 Geop
91. Synclera traducalis Z. 4 4 + 4 4 . • 4 4 4 4 4 M/Ptr
92. Antiercta ornatalis Dup. 4 + 4 4 4 4 4 4 4 ■+ 4 4 4 # 4 M/Ptr
93. Margaronia unionalis Hb. 4 4 + 4 4 4 4 4 4 4 4 4 4 4 4 M/Ptr94. Hellula undalis F. + • 4 4 4 4 4 4 • 4 * 4 4 4 4 4 4 M/Ptr
95. Evergestis isatidalis Dup. (* • + . 4 4 4 4 4 4 « 4 4 M/SA
96. Evergestis pechi Baker **
97. Nomophila noctuella Schiff. + + + 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 Geop
98. Herpetogramma licarsisalis Wlk. 4 4 4 4 4 M/Ptr
99. Loxostege nudalis Hb. 4 4- + « 4 4 4 4 4 4 4 4 4 4 4 4 Pal

100. Phlyctaenodes pustulalis Hb. * 
var. orientalis Car. 4 • • • • • 4 4 • • 4 4 • 4 4 4 M

101. Phlyctaenodes foviferalis Hmps. 4 ES/M
102. Antigastra catalaunalis Dup. * • 4 4 • 4 4 4 4 -4 f 4 4 4 4 4 4 4 Pal/Ptr
103. Mecyna polygonalis Hb.

var. gilvata F. * + 4 + • 4 4 4 4 4 f 4 4 • 4 4 4 4 4 • 4 • • Pal/Ptr
104. Cybalomia pentadalis Led. ( * 4 M
105. Prochoristis rupicapralis Led. * + M
106. Epactoctena ectogenalis Led. * + 4 4 4 M
107. Stiphrometasia sancta Hmps. 4 4 SA
108. Udea ferrugalis Hb. 4 + 4 4 4 4 4 4 4 f 4 4 # 4 4 Pal
109. Udea languidalis Ev. . • . • • • • 4 4 4 # 4 4 ES/M
110. Pionea verbascalis Schiff. 4 4 4 4 f 4 • 4 4 . 4 4 Pal ~ ~ \
111. Ostrinia nubilalis Hb. 4 4 + 4 4 4 4 4 4 4 4 4 4 4 4 4 Pal/Ptr
112. Pyrausta incoloralis Gn. * • • • 4 4 4 • . • . 4 • . 4 . . 4 4 4 Pal/Ptr
113. Pyrausta diffusalis Gn. * 4 • + • 4 4 4 4 • 4 4 # 4 4 M/Ptr
114. Pyrausta sanguinalis L.

f. haematalis Hb. * + • 4 • 4 4 4 • - 4 4 4 . . . 4 . 4 • . • . M/Ptr
115. Pyrausta purpuralis L.

f. meridinoalis Stgr. * 4 • 4 + 4 4 4 4 4 4 4 4 M
116. Pyrausta cespitalis Schiff. * + • . • 4 4 f 4 • 4 4 4 • 4 4 4 4 . Pal/Ptr
117. Cornifrons ulceratalis Led. * 4 4 + 4 • • 4 4 4 M/SA
118. Anthophilopsis baphialis Led. * + + 4 - • • • 4 . • • • 4 4 4 4 4 4 . # Pal
119. Aporodes floralis Hb. 4 4 4 4 4 4 4 4 4 4 • • 4 • • 4 4 Pal/Ptr

* means a species new to the Lake Tiberias Region (Middle Jordan Valley)
** means a species new to the Land of Israel.

Those species observed and collected by the author for the first time in LTR, 
but recorded from this area by H. G. Amsel in his paper of 1956 (6), are noted 
by a round bracket left of the asterics : (* , (**.

M = Mediterranean Element, IT = Irano-Turanian, SA = Saharo-Arabian,
ES = Euro-Siberian, P -= Palearctic, Ptr = Paleotropic, End = Endemic 
Geop = Geopolitan (Cosmopolitan).
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F irst stage larva of K erm es bvtinskii. A , m arginal setae. B, 
tubercle-like dorsal cuticle. C , D , t r i -  and quinquelocular pores. E . anal 
setae. F , dorsal and ventral view. G, quadrilocular pore of antennal area. 
H, I, J, tri-quadri -  and quinquelocular pores of peristigm atic area. K , M , 
spiracles and peritrem es of the m eso -  and metathorax respectively. L , 
quinquelocular pores of peristigm atic area. N, trilocular pores of abdominal 
area. O , anal ring. P , antenna. R , m idleg.

Second stage larva of m ale of Kerm es bvtinskii. A , B , C, G, m arginal 
setae. D, m arginal quinquelocular pore. E , F , tubular ducts. H, median  
setae. I, dorsal and ventral view. J. quadrilocular pore. K , L , septem -  
and quinquelocular pores. M , N, spiracles and peritrem s of m e s o - and i 
metathorax respectively. O, septem locular pore. P , abdominal setae. R , S, 
abdominal t r i -  and quinquelocular pores. T , tubular ducts. U, antenna.
V , m idleg. W , anal lobes and anal ring.
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Figure 6

Second stage larva of fem ale of K erm es bytinskii. A , F , G, I, marginal 
setae; the sm aller G, are sublateral setae. B, C , tubular ducts. D , E , 
m arginal t r i -  and quinquelocular pores. H, plates of circular pores. K, dorsal 
and ventral view. L , N, septem - and quadrilocular pores. M , P , spiracles  
and peritrem s of m e s o - and metathorax respectively. O , R , t r i -  and quinque
locular pores. S, antenna. T , m idleg. U, anal lobes and anal ring.

Figure 7

Third stage larva of fem ale of K erm es bytinskii. A , B , C, D , marginal 
setae. E , F , G, H, d u o -tr i- quinque -  and septem locular pores. 1, dorsal and 
ventral view. J, cuticular slit-lik e  structures, K , L , M , N , O, P , R , S, t r i -  
quadri-quinque -s e x  -  sep tem -octo  -  and decim locular pores.


