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In this paper the following problems are discussed: host plants, distribution, injury, 
life cycle in Poland, fecundity and some factors determining it. The studies of the develop­
ment are supplemented by phyto- and zoophenological observations. Also the qualitative 
and quantitative studies were carried out on chalcids (Chalcidoidea) reared from the form 
conchiformis.

INTRODUCTION

This paper is a continuation of the study  on Mytilaspis conchiformis f. con­
chiformis ( G m e lin )  in Poland ( K o m o s iń s k a  1969,1974). This is the  only form  of 
this species occurring in Poland, being ra the r  common. I t  was found on 339 
trees and bushes, mostly on limes (Tilia  sp.) growing along avenues in the  towns. 
Particu larly  heavy infestation of limes was observed in Głogów in 1969. Dense 
populations of this insect were also observed on birch (Betula sp.) located within 
the  border pa rts  of the  forests in the  province of Zielona Góra (Przełazy, 
Sława).

More extensive studies on the  biology of th is species in California, where 
i t  occurs in two forms [conchiformis ( G m e lin )  and m inim a  N e w s t e a d ] ,  were 
ca rried  out by S t a f f o r d  and B a r n e s  (1948). As in Europe there  are only frag ­
m en ta ry  da ta  on the biology of the  form conchiformis (T ii ie m  1931, S c h m t t t t e -  
r e r  1952, 1959, K o m o s iń s k a  1969), a more detailed study of this subject has 
been undertaken.
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128 H. Komosińska 2

SYNONYMS

Coccus conchiformis G m e l in ,  1 7 8 9 ,  p. 2 2 2 1 .
Aspidiotus saliceti B o u c h é ,  1 8 5 1 ,  p . 111 .

Mytilaspis ficus S i g n o r e t , 18 7 0 ,  p .  91 .

Lepidosaphes rubri T h ie m , 19 3 1 ,  p . 557 .

Lepidosaphes c-onchyformis fo r m a  conchyformis [sic!]: B a l a c h o w s k y , 1954, p . 65.

DISTRIBUTIO N AND HOST PLANTS

Nearctic Kegion. W estern Xorth American Province: California — Ficus 
carica ( F e r r i s  19 5 8 ,  S t a f f o r d  and B a r n e s  1948 ,  M c K e n z ie  1956) .

P a la e a r c t ic  K e g io n . M e d ite rr a n e a n  P r o v in c e :  P o r tu g a l  — Ficus carica 
( S e a b r a  .1918); S p a in  — Ficus carica a n d  Ulmus campestris ( G ó m e z - M e n o r  
1937, 1955 —1956); I t a ly  — Ficus sp. a n d  Ulmus sp . ( L e o n a r d i  1920); Y u g o s la ­
v ia  — Ficus carica, Phillyrea media, Celtis australis a n d  Ulmus sp . ( B a c h m a n n  
1953, S c h m id t  .1956); G reece  — Ficus carica, Celtis australis, Pistacia terebinthus 
a n d  Ulmus campestris ( K o r o n é o s  1934); C rim ea  — Ficus  sp . (U m n o v  1940); 
G eorg ia , A rm en ia ,  A z e r b a ija n , W e s t  K o p e t -D a g h  a n d  X o r th  C au casu s  — 
Ficus sp .,  Carpinus sp ., Celtis sp .,  С er atonia sp ., Cistus sp ., Crataegus sp ., Fagus 
sp .,  Magnolia sp ., Malus  sp . Prunus  sp . Syringa  sp . a n d  Juglans regia ( B o r c h -  
s e n i u s  1949, 1950, G o g i b e r i d z e  1938, B u ś ć i k  1960); T u r k e y  — Ulmus cam­
pestris a n d  Rhamnus  sp . ( B o d e n h e i m e r  1953); P a le s t in e  — Ficus carica, 
Ceratonia siliqua a n d  Styrax officinale ( B o d e n h e i m e r  1924); E g y p t  ( E z z a t
1958). E u r o p e a n -W e st  S ib e r ia n  P r o v in c e :  F r a n c e  — Ficus carica ( S i g n o r e t  
1870); G erm a n  D e m o c r a t ic  R e p u b lic  a n d  F e d e r a l  K e jm b lic  o f G e r m a n y  — Acer 
pseudoplatanus, Betula verrucosa, Carpinus betulus, Corylus avellana, Fraxinus  
excelsior, Syringa vulgaris, Syringa emodi, Tilia platyphyllos a n d  Ulmus campe­
stris (T h iem  1931, S c i i m u t t e r e r  1952, 1959). P o la n d  — Carpinus betulus, 
Tilia platyphyllos, Tilia cordata, Tilia euchlora, Fraxinus excelsior, Syringa vulgaris 
a n d  Betula sp. ( K o m o s iń s k a  1969); U k r a in e  — Castanea saliva, Carpinus betulus, 
Fagus silvatica a n d  Syringa vulgaris ( T e r e z n i k o v a  1963, 1966); H u n g a r y  — 
Ulmus carpinifolia, Ulmus glabra a n d  Syringa vulgaris ( K o s z t a r a b  1959). 

C en tra l A s ia n  P r o v in c e :  C hina  ( H o f f m a n n  1927). S in o -J a p a n e s e  P r o v in c e :  
J a p a n  — P in ts  sp .,  Malus sp . a n d  Diospyros la k i  ( T a k a h a s h i  1955).

LOCATION ON THE HOST PLANT

I t  is generally reported th a t  the form of the species under s tudy  inhabits 
woody parts , such as trunks, branches, small branches and shoots ( B o r c i i s e -  
n i u s  19 5 0 ,  1 9 6 3 ,  D a n z ig  1 9 6 4 ,  F e r r i s  1 9 5 8 ,  T e r e z n i k o v a  1 9 6 6  and others). 
T h ie m  (1931)  suggests th a t  its development is poorer on small branches than
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3 Biology of Mytilaspis conchiformis f. conchiformis (G m e l .) 129

on big ones. S t a f f o r d  and B a r n e s  (1948) report th a t  the females th a t  overwin­
tered on more wooded shoots and  trunks begin oviposition earlier th an  those 
occupying young shoots. I t  has been found in the  present study th a t  prim arily  
trunks are a ttacked  and  then  thicker branches. In  the case of heavily infested 
trees, the scales of adults insects have also been found on small branches about
2 cm in g irth , b u t  a t  the  m inimum  density. The au thor has not observed them  
on the youngest shoots or petioles. K o s z t a r a b  (1959) in H ungary  and U m n o v  
(1940) in Crimea have found th is form also on leaves.

IN JU R Y

The in jury  caused by this form is reported  by the  following authors : B o r c h -  
s e n i u s  (1963) and K o s z t a r a b  (1959) for elm ( Ulmus sp.), K o m o s iń s k a  (1969) 
for lime (Tilia  sp. ) — the rup tures of ba rk  in the  places of mass infestation; 
U m n o v  (1940) for olive-tree (Olea sp.) — the withering of fine branches and 
shoots. S c h m u t t e r e r  (1959) reports th a t  any more serious damages have 
been noted in Central Europe because mass appearances have no t occurred 
frequently. In  California, however, this species is a dangerous pest of fig-tree 
(Ficus carica), as reported  by  S t a f f o r d  and  B a r n e s  (1948). Two complete 
generations develop) there annually. These are winter and  summer generations. 
They differ from each other significantly in their morphology and biology, 
being two dimorphic forms called by  B a l a c h o w s k y  (1954) the  form conchifor­
mis and m inim a , respectively. A h m a d  and G h a n i  (1971) report th a t  th is is 
a harm ful species in Pak istan . Citrus acida, Melia azedarach and Ricinus com­
munis  were seriously damaged there ; their  leaves died prem aturely  and the 
quality of the  infested citrus fru it was lowered. The da ta  from  Pakistan , howe­
ver, refer to  an in term ediate form between the forms conchiformis and minima.

DEVELOPMENT

M e th o d .  The study  of the  development was carried out in 1969 and 1970. 
The m aterials were collected in W arsaw, Głogów and Przełazy. The samples 
were collected in the form  of flat cuttings of the  bark  taken  from trunks with 
a scalpel. The surface of the  cuttings varied  from  2 to 8 cm 2, on the average 
4 cm 2. Usually the samples were taken  every 10 days. Only when the appearance 
of the  nex t stage was expected, the  samples composed of two or three cuttings 
each were taken  every three days or even more often. They were taken  a t  
random , usually a t  the  same tim e from  two or sometimes several stands. The 
s tand  has been defined as a group of infested trees along one avenue or in 
the  forest. I f  this te rm  is used in  relation to one tree, it  is m arked  in the tex t. 
The average num ber of individuals in the  samples taken  every 10 days to de-
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130 H. Romosińska 4

term ine the  changes in the  age s tructure  and dom ination of successive deve­
lopm ental stages was 225, ranging from  66 to  385 individuals per sample.

Life cycle

There is only one generation of th is species per year in Poland, like in 
Germ an Dem ocratic Bepublic, Federal Eepublic of Germany ( S c h m u t t e r e r
1959) and  Turkey ( B o d e n h e i m e r  1953). Two generations occur in Palestine 
(В ODENHEEMER 1924). Two generations, and pa rt ly  the  th ird , develop in Cali­
fornia ( S t a f f o r d  and B a r n e s  1948). The fertilized females overwinter. The 
following developmental stages can be distinguished in the  life cycle: egg, 1st

Table I. The dates of the beginning of appearance of successive developmental stages

Year Location and 
host plant Eggs

1st instar 
larvae

2nd instar 
larvae

Pro-
nymphs

and
nymphs

Females Males

1969

1970

Warsaw,
Tilia

platyphyllos

Warsaw,
Tilia
'platyphyllos

28.IY  

5.V

16. V 

27. V

21. VI

22. VI

9. VII 

19. VII

14. VII 

22. VII

24. VII 

1. VIII

instar larva, 2nd instar larva  (male and female), pronym ph and  nym ph. The 
last two stages are m et only in males. The model of the  annual life cycle, 
representing the  tim e of duration  of particu lar stages from  the  beginning of 
the appearance of one stage to  the  beginning of the  appearance of the  nex t one 
in 1969 and  1970, is shown in Fig. 1.

Basing on the da ta  from  Table I , the  tim e of duration of particu lar preima- 
ginal stages and  the sum of days required till the  beginning of the  appearance 
of females and  males was calculated. The results are shown in Table I I .

As it  can be seen in Table I I ,  the  differences in the duration  of the  develop­
m ent of particu lar stages in 1969 and 1970 varied from  2 days (for pronym phs and 
nymphs) to  10 days (for 1st instar larvae). B u t because of the  differences in 
tem pera tu re  (Fig. 2), some stages developed longer and others shorter in a  g i­
ven year, and  as a result the  sum  days needed for the  appearance of imagines 
was similar in  both  the years. The females appeared after 77 days in 1969 and 
after 78 days in 1970. The males appeared after 87 and 88 days, respectively. 
B u t a 7-day delay in oviposition in 1970 resulted in  an  8-day delay in the  appea­
rance of imagines (Tab. I). I n  sum, the  differences in the  course of tem peratu-
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Fig. 1. Scheme of the annual cycle of development indicating the duration of successive 
stages from the beginning of appearance of one stage to the beginning of appearance of the

next one in 1969 and 1970.

res between 1969 and  1970 influenced the disappearance of differences in the  
duration  of development of particu lar preim aginal stages, so th a t  the  sum 
of days required for the appearance of imagines was very  similar in these years. 
However, the  differences in the dates of oviposition accounted for the  diffe­
rences in the  date  of imago appearance (Tab. I).

Table II. The duration of the development of particular preimaginal stages (in days) and the 
sum of days required for the appearance of imagines.

Year Eggs 1st instar 
larvae

2nd instar 
male 

larvae

2nd instar 
female 
larvae

Pronymphs
and

nymphs

Sum of days till the 
beginning of appea­

rance of

females males

1969 18 36 18 23 15 77 87

1970 22 26 27 30 13 78 88

A ve­
rage

20 31 22.5 26.5 14 77.5 87.5
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Fig. 2. Average temperatures in Warsaw for 10-day periods in 1969 and 1970.

H. Komosińska

Warsaw 1969 

Warsaw 1970

Period of the occurrence of eggs under scales

The duration  of the  occurrence of eggs under the scales of females was 
studied, and the changes in the  num ber of eggs under the  scales were observed 
every ten  days. This study  was conducted in W arsaw on the  large-leaved lime 
(Tilia platyphyllos) in 1969. The m ain period of the  occurrence of eggs under 
the  scales lasted two m onths, from  the last decade (ten days) o i April to the  
last decade of Ju n e  (Fig. 3). This period is characterized by a steep curve of 
the  increase in the  num ber of eggs which lasted till the  beginning of hatching, 
i.e., till the 2nd decade of May. D uring the  th ird  decade of May the  num ber of 
eggs increased very  slowly and  then, considerably decreased. D uring the  last 
decade of Ju n e  the  average num ber of eggs per scale decreased to one. In  Ju ly  
a period of sporadic occurrence of eggs can be distinguished. Only 5 % of fem a­
les had  eggs under their scales a t  th a t  tim e, the num ber of eggs being 2-10 per 
scale and the average num ber of eggs per female being 0.3. These late eggs can 
hatch , which is supported by the  sporadic observations of crawlers a t  
th a t  time.
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Fig. 3. Period of the occurrence of eggs under the scales of females in Warsaw in 1969.
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Beginning of hatching in different localities and biotopes

The beginning of hatching is defined as a period of tim e when the num ber 
of egg shells does no t exceed 10 % of the  to ta l num ber of eggs.

The d a ta  summ arized in Table I I I  indicate th a t  in 1969 the  differences 
in the dates of the  beginning of hatching between different localities varied 
from  two weeks (Warsaw-Głogów) to one m onth (W arsaw-Przelazy). These 
differences were probably  due to the  differences in tem peratures which is shown

Table III. The comparison of the dates of the beginning of hatching in different localities
and biotopes

Date of begin­
ning 

of hatching
Locality Biotope Host

plants
Percentage 

of egg shells
Number 

of females

16. У. 1969 Warsaw avenues Tilia sp. 6 30
30. V. 1969 Głogów avenues Tilia sp. 7 50
30. V. 1969 Głogów lawn at streets Syringa

sp. 6 98
16. VI. 1969 Przełazy mixed, shaded fo­ Betula sp. 7 90

rest about 50 m to
Lake Niesłysz, about

4 km to buildings
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°c

Warsaw

Gtogów

Zbąszyń 
( near Przełazy)

3-rd 1-sf 2-nd 3-rd 1-st 2-nd decadta 
Aprił May June months

Fig. 4. Average temperatures in Warsaw, Głogów and Zbąszyń for 10-day periods in 1969.

in F igure 4. Because the  da ta  on tem pera ture  in Przełazy were no t available, 
in Fig. 4 the  tem peratures from Zbąszyń are cited, which is situated  about 
37 km  from  Przełazy b u t is also located on the shore of a lake. I t  should be 
remembered, however, th a t  because of the  character of biotop, the  tem pera ­
tu re  a t  Przełazy was lower th an  in the  u rban  agglomeration of Zbąszyń.

Age structure and domination of developmental stages

W hen hatching begins the females still continue oviposition. The average 
num ber of eggs present in the body of a female a t  the beginning of hatching 
was 4 -11%  of the to ta l num ber of eggs (Tab. IV). Due to th is fact different 
developmental stages can be simultaneously observed in the population. The 
changes in the  age s tructure  and dom ination of successive stages are shown in 
Fig. 5. These da ta  are based on the m aterials collected from two stands of the 
large-leaved lime in W arsaw in 1969.

In  Fig. 5 the  percentage of females from  preceding year is shown. Under 
their scales the  following m aterials were found: eggs (a), eggs and egg shells, 
whicli indicates a partia l hatching (b), and  only egg shells indicating th a t  h a t ­
ching was complete (c). In  Fig. 5 is also shown the percentage of preim aginal
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9 Biology of Mytilaepis conchiformis f. conchiformis (Gmel.) 135

Table IV. Tbe fecundity of females in relation to host plants

Ъо of stand and 
host plants

D ate of 
sampling

Number
Fecundity calculated, from Average fecundity  

per female and
of

females egg
shells

(%)

eggs
laid
(%)

eggs 
in body

(%)

range of varia­
tion (number of 

eggs)

1. Warsaw  
Tilia  sp.

16. V. 1969 30 6 84 10 38 (16-71)

2. Głogów 
Tilia  sp.

30. V. 1969 50 7 82 11 51 (39-74)

3. Głogów 
Syringa  sp.

30. Y. 1969 98 6 90 4 40 (13-56)

4. Przełazy 
Betula sp.

16. VI. 1969 90 7 83 10 34 (10-50)

stages (1st instar larva, 2nd instar larva, p ronym ph and  nym ph) and  adults of 
the cu rren t year. This makes it  possible to  follow the age s tructure  and  th e  chan­
ges in the  dom ination of successive stages from  the last decade of April to  the  
last decade of August. I t  can be seen th a t  from  the beginning of the  observation 
period to  the  2nd decade of June  only column “a ”, “b ” and  “c ” are presen t

%
too

96

92

re

T7

15

J3ś
May

о □ 
4 □
с Ш  

□  
□  
□  
□  
a 
a

eggs under scabs 

partial hatch 

fu ll hatth 

1 -s t larval stage 

2 -n d  larval stage 

pronymph 

nymph 

female 

male

Fig. 5. Changes in the age structure and domination of particular developmental
stages in Warsaw in 1969.
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130 H. Koniosińska 10

in the diagram. Only in the  3rd decade of June  it was possible to  find the per­
centage of the 1st and  2nd instar larvae. The larvae of the  1st instar  predom i­
na ted  (63 %) over those of the  2nd instar (39 %). In  the  1st and 2nd decades 
of Ju ly  the 2nd instar larvae predom inated (73 and 77 %, respectively). At 
th a t  period also pronym phs and nym phs appeared, and in the  2nd decade of 
Ju ly  — young females. In  the  3rd decade of Ju ly  the diagram  has a characte­
ristic shape. There is no any  significantly dom inating stage, the  2nd instar 
larvae slightly pradom inate, all preim aginal stages are present and  also adult 
males and  females of the  curren t year. This period can be regarded as a kind 
of a bridge joining this p a r t  of development in which preim aginal stages domi­
nate  with th a t  in which imaginai stages begin to  dom inate as in the  1st 
decade of August females predom inate and in the  2nd and  3rd decades of 
A ugust the  em pty scales of males. This was a result of the  greater percentage 
contribution of males th an  females in the  populations under study.

WAY OF REPRODUCTION AND SOME DATA ON THE BIOLOGY OF MALES

M e th o d .  The experim ent was carried out on the trunks  of Tilia platyphyl- 
los, 7 years old, in 1970. During the period of hatching the cuttings of the bark  
from  infested trees were a ttached  to these limes. The pa rts  of trunks  with a t ta ­
ched cuttings were isolated with white cloth throughout the  experiment. W hen 
the larvae, which moved on the trunk , reached the 2nd stage and the ir  sex 
could be recognized with a hand-glass, all male larvae were removed with a nee­
dle, each tru n k  being controlled m any times. I t  has been found th a t  there  is 
no parthenogenesis. On 7 trees from  which all male larvae were removed no t any 
of 69 females laid eggs. On one tree with 9 females and 2 em pty  scales of males 
(overlooked during the period of control) all the females had  eggs and larvae 
under their scales. This indicates th a t  one male can fertilize more th an  one female.

I t  was found th a t  males could survive two days in a test-tube. In  the popu­
lations under s tudy there  were more males than  females. Fig. 5 indicates th a t  
there  were 60 % of males and  40 % of females in the  3rd decade of August. 
S c h m t j t t e r e r  (1952) has found th a t  the sex ratio  approxim ates to  1:1.

FECUNDITY

The effect of host p lan t, density, s tand and exposition (N-S) on fecundity 
was studied.

E£fect of host plants on fecundity

M e th o d .  Because oviposition is continued also during hatching, fecundity 
was estim ated a t  the beginning of hatching as the  sum of the num ber of egg 
shells, eggs present under the scales and  eggs in the  body of the  females. The
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11 Biology of Mytilaspis conchiformis f. с onchiformis ( G m e l . ) 137

beginning of hatching was defined as the period when the num ber of egg shells 
did no t exceed 10 % of fecundity. This m ethod of fecundity  calculation was 
checked by comparing the fecundity of females in the  samples collected a t  
the  beginning of hatching with the fecundity of those collected a t  the  b e ­
ginning of hatching w ith the fecundity of those collected later when th e  n u m ­
ber of egg shells contributed to  55 % of fecundity. The results were similar in 
both cases. The samples were taken  a t  random . The females th a t  did no t lay 
eggs till the  beginning of hatching were no t considered.

The da ta  in Table IY  indicate th a t  Tilia  sp., Syringa sp. and  Betula sp. are 
almost equivalent host p lants as far as their effect on the fecundity  of the  form  
conchiformis is concerned. B u t the effect of the  stand was pronounced as there  
were greater difference in the fecundity of females living on Tilia  sp. betw een 
stand 1 and 2 (38 and 51 eggs, respectively) th an  between those living on Tilia 
sp. (38 eggs), Syringa sp. (40 eggs) and Betula sp. (34 eggs) on stands 1, 3, and 
4, respectively.

Effect of density, stand and exposition (N—S) on fecundity

M e th o d .  The samples were taken from the trunks of two trees growing 
on different stands (stand I  — W arsaw, Av. Żwirki i W igury ; s tand  I I  — W a r­
saw, Av. Wyzwolenia). Both these trees had  trunks  of similar thickness (about 
45 cm in girth), they  were in  similar condition and infested to  a  similar degree 
w ith  the form  conchiformis. F rom  the collected cuttings the females were selec­
ted. Those living under low density conditions were called “noncrow ded” fem a­
les, and those living under very  high density conditions (usually they  were sm al­
ler and had  deformed scales) — were called “overcrowded” females. On both  
stands 74 “noncrowded females were obseved (35 exposed to the  north , 39 to  
the  south) and  76 “overcrowded” females (37 exposed to  the  no rth  and  39 
to  the  south). The females th a t  did not lay eggs by the day of sampling were 
eliminated.

The results are summarized in Table У. There is a difference in the fecun­
d ity  in relation to the  density and  stand, and a very  slight difference in relation 
to  the  exposition. For this reason an average fecundity has been calculated 

Table V. The comparison of fecundity in relation to density, stand and exposition

1 2 3 4 5 6 7 8

No of Dates of Expo­
sition

Average fecundity per female

stand sampling Host plant non­
crowded

over­
crowded

non­
crowded

over­
crowded

I 8. VI. 1970 Tilia N 49 37
46 33platyphyllos S 43 29

II 8. VI. 1970 Tilia N 30 21
31 22

platyphyllos S 32 23
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138 H. Komińska 12

for bo th  expositions, and  these values (column 7 and 8) were used for fu rthe r 
considerations.

(a) The fecundity  of “overcrowded” females was 28 % lower than  th a t  of 
“noncrow ded” females on stand  I  (33 and  46 eggs, respectively) and 29%  lower 
on the  stand I I  (22 and 31 eggs, respectively).

(b) There appeared the differences in fecundity  between the stands. So 
stand  I  was called a “b e t te r” one and stand  I I  was called a “poorer” one. On 
the “poorer” stand  the  fecundity of “noncrow ded” females was 33%  lower 
th an  on the  “b e t te r” one (31 and 46 eggs, respectively); the  fecundity of “over 
crow ded” females on the “poorer” stand was also 33 % lower th an  on the  “b e t te r ” 
s ta n d 1 (22 and 33 eggs, respectively).

W hen the differences in fecundity resulting from  the  differences in density 
{28%, see point a) are compared with those resulting from  the differences in 
the  stands (33% — point b), it  m ay be concluded th a t  under some conditions 
the  effect of the  stand on fecundity  can be more pronounced th an  the effect 
of density.

Because of the  relationship presented in points (a) and (b), the  differences 
in fecundity  between the “overcrowded” females on the  “poorer” stand  and 
“noncrow ded” females on the  “b e tte r” stand are still more pronounced. On 
the one hand, the unfavourable conditions overlapped (high density  and poorer 
stand), and on the  other, favourable conditions (low density and be tte r  stand). 
As a result the  fecundity of the  females exposed to  overlapping unfavourable 
conditions was 52 % lower th an  under overlapping favourable conditions (22 
and 46 eggs, respectively). W hen the fecundity  of the  females subjected pa rtly  
to  favourable and p a rtly  to  unfavourable conditions, ie. “noncrow ded” fe­
males on the poorer stand  and “overcrowded” females on the  b e tte r  stand 
was compared, the  difference was only 6 % (31 and 33 eggs, respectively). 
In  th is  case the negative effect of the  “poorer” stand  was balanced by  the  po ­
sitive effect of low density  and, on the other hand, the  negative effect of high 
density  was neutralized by  the positive effect of be tte r  stand. As the  result, 
the difference in fecundity due to the  differences in both  density  and stand 
were nearly  eliminated.

The presented results do not provide the basis for general conclusions 
as the  observations were m ade on small m aterials and m any factors which could 
influence fecundity were no t controlled. They m ay, however, be used for some 
suggestions concerned with the  problem.

Inform ation on the effect of density on the fecundity  of a rela ted  species, 
Lepidosaphes ulmi (L.), can be found in the  papers of S m ir n o v  and P o l e j a e f f  
(1934) and S c h m u t t e r e r  (1952). S m ir n o v  and P o l e j a e f f  have found th a t  
an increase in density is not followed by  a decrease in the  num ber of eggs bu t

1 The term “better” stand is used here to indicate better physiological condition of 
the tree or of the population of insects, or the interaction of both these factors.
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by an increase in tlie num ber of sterile females. S ch m t jt t ere r , however, 
found the  differences in fecundity with increasing density. The females k ep t 
under low density conditions laid on the average 41 (15-78) eggs, while those 
under high density  conditions 26 (5-49) eggs. This negative effect of high den­
sity on fecundity  is explained by  him  as a result of the  shortage of food 
and space.

Below the  d a ta  on the  fecundity  of the  form  conchiformis from  our s tu ­
dies and litera tu re  are presented. Poland — Tilia  sp., the  average fecundity  
a t  different densities and  on different stands: 22, 31, 33, 38, 46, and  51 eggs; 
Betula sp., 34; Syringa  sp., 40 eggs. Germany — T h ie m  (1931), from  5 to  19 eggs, 
and S c h m tjtterer  (1952), 26 eggs. California — S t a f f o r d  and B a r n e s  (1948) — 
Ficus carica, 30 eggs, and  form  minima, 12 eggs.

PHENOLOGICAL OBSERVATIONS

The beginning of appearance of some developmental stages of the form  
conchiformis (oviposition, hatching, 2nd instar larvae and females) wrere re la ­
ted to  the  appropria te  phyto- and zoophenological phases.

M e th o d .  This study was carried out in the  p a rk  a t  Kom arow street in 
W arsaw in 1969 and  1970.

Five phases were distinguished to  determ ine the advancem ent of a given 
phenomenon :

Phases
Abbreviation 

used in the text

Degree of advan­
cement of pheno­

menon

1. Beginning of appearance of 1st degree
2. Beginning of appearance of 2nd degree
3. Full appearance
4. End of appearance of 1st degree
5. End of appearance of 2nd degree

appearance 1 
appearance 2

end 1 
end 2

1-20 % 
21-40 % 
41-60 % 
61-80 % 
81-100 %

I f  three phenological phases occurred simultaneously, for instance flower 
buds, flowers and  shed flowers, the  percentage of the last phenomenon to  the  
last b u t  one was determ ined. I t  was no t possible to use here the m ethod of 
determ ing the phases of phenological phenom ena applied by P r z y b y l s k i  

(1958, 1962), because this au thor distinguished, as it is generally practiced, 
only three phases : the  beginning of appearance when 10 % of the phenom enon 
is completed, full phase when 50%  is completed, and the  end of appearance 
a t  90 %. This m ethod does no t indicate the  in term ediate  phases with which the  
appearance of some developmental stages of the form conchiformis is frequently  
correlated.
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The beginning of oviposition in 1969 coincided with appearance 1 of the 
opening of leaf buds of Tilia  platyphyllos, while in 1970 with appearance 1 of the 
developm ent of leaves. There was no synchronization between the phenolo- 
gical phase of the host p lan t and a definite stage of the development of insects 
living on it. The same was observed by P r z y b y l s k i  (1962) who suggested th a t  
this is due to  the  predom inating effect of tem pera tu re  on the development 
of insects in spring. In  1970 the  beginning of oviposition coincided with appea­
rance 1 of shedding blossoms by  Forsythia intermedia, and with the exclusive 
occurrence of the  eggs of Lepidosaphes ulmi (L.).

The beginning of the  appearance of 1st instar larvae ( =  beginning of h a t ­
ching) in bo th  the years coincided with appearance 1 of shedding flowers by 
Crataegus monogyna, Syringa vulgaris, Aesculus hippocastanum, and with the  
beginning of the m oulting of 1st instar larvae of Lepidosaphes ulmi.

The beginning of the  appearance of 2nd instar larvae in bo th  the years 
coincided w ith  the full blossoming of Philadelphus coronarius and with appea­
rance 2 of the  moulting of 2nd instar larvae of Lepidosaphes ulmi.

The beginning of the  appearance of females in 1969 and  1970 was synchro­
nized with full colouring of the  fru it  of Sorbus aucuparia in yellow-orange, 
and w ith the end of the  appearance of the males of Lepidosaphes ulmi.

PARASITES

The available litera tu re  (G ó m e z - M e n o r  1937, 1955-1956, B a l a c h o w s k y  . 
1954 and  S c h m u t t e r e r  1959) reports the following species of chalcids {Chalci- 
doidea): A phytis  mytilaspidis (Baron), Azotus pinifoliae  M e r c .  ( — A.  atomon 
( W a l k e r ) ,  Coccophagoides insidator (Dalm.), Pteroptrix dimidiata  W e s t w . ,  
Prospaltella leucaspidis M e r c ,  and Apterencyrtus microphagus M a y r .

M e th o d .  The m atrials for rearing chalcids were collected in Warsaw, Zie­
lona Góra, Głogów and Przełazy in 1970. Four stands in W arsaw were sampled 
every 10 days from 5 May to 28 Septem ber, and  others were sampled sporadi­
cally.

On each stand  the  samples in the  form of the  fla t cuttings of bark  about
4 cm 2 in area  were taken  from  one or several trees. In  order to rear only the 
chalcids of M ytilaspis conchiformis form conchiformis, the  cuttings were exam i­
ned under the  binocular-microscope. The other species of the  arm ored scale 
insects and  the  scales of the  form  conchiformis from  preceding years, under 
which the  o ther species of host could be present, were removed. Then the cuttings 
were jriaced in short, wide tubes closed with cotton plugs m oistened with water. 
The tubes were kep t a t  room  tem peratu re  in the  laboratory.
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In  the reared m aterials 8 species of chalcids were fo u n d 1, 4 of which are 
new to the form conchiformis and 4 are new for Coccoidea of Poland.

Survey of the species

Hymenoptera 
Chalcidoidea 
Fam ily  Aphelinidae

1. A phytis mytilaspidis ( B a r o n )

2. A phytis proclia (W a l k e r )2

3. Azotus atomon (Walker)
4. Coccophagoides similis (Masi)2’3
5. Pteroptrix dimidiata  Westw .2
6. Hispaniella lauri (Merc.)2’3 

Fam ily  Encyrtidae
7. Apterencyrtus microphagus M a y r  

Fam ily  Mymaridae
8. Anaphes gracilis H ow .2,3

Aphytis mytilaspidis (B a r o n )

Warsaw — Tilia sp.: 64 and 199 ÇÇ; Warsaw — Syringa sp.: 3 $?; Głogów — 
Tilia  sp.: 5 ÇÇ; Głogów — Syringa  sp.: 1 ?; Zielona Góra — Tilia  sp.: 7

This species has been recorded in Poland by  Ż a k -O g aza  (1958, 1961) 
as a  parasite  of Lepidosaphes ulm i (L.), Carulaspis visci (S c h r k .), Chionaspis 
salicis (L.) and Quadraspidiotus ostreaeformis (Cu r t .).

I t  i s  q u o te d  b y  N i k o l ’s k a j a  a n d  J a s n o ś  (1966) as a  p a r a s ite  o f  se v e r a l  d o z e n s  

o f s p e c ie s  o f  a rm o r ed  sc a le  in se c ts .

D istribu tion: Europe (Switzerland, France, Ita ly , Federal Eepublic  of 
Germ any, Yugoslavia, Czechoslovakia), Asia (Iraq, Iran , Ceylon, Jap an ), N orth  
Africa (Algeria), America (F e r r i è r e  1965, N ik o l ’s k a ja  and J a s n o ś ,  1966).

Aphytis proclia (W a l k e r )

Warsaw — Tilia  sp.: 9 <?<? and 14 Głogów — Tilia sp.: 1 $; Przełazy — Betula 
е р . :  14 с?с? and 27

This species was recorded in Poland by Ż a k -O g aza  (1958, 1961) as a  p a ­
ras ite  of Aulacaspis rosae ( B o u c h é ), Lepidosaphes ulmi (L.) and  Chionaspis 
salicis (L.). I t  is quoted by N ik o l ’s k a j a  and J a s n o ś  (1966) as a pa rasite  of 
several dozens of species of arm ored scale insects. N ik o l ’s k a j a  (1952) indicates 
th a t  it  is also a parasite  of two species of Aleurodoidea.

D istribu tion : Europe, N orth  Africa, Iran , Hawaii, N orth  Am erica and 
A ustra lia  ( N ik o l ’s k a j a  1952).

1 They were indentified by Mr. J. Gł o w a c k i .
2 Parasite new for Mytilaspis conchiformis f. conchiformis.
3 Parasite new for Coccoidea in Poland.
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Azot us atomon (W a l k e r )

Warsaw — Tilia  sp.: 22 с?с? and 50 ÇÇ; Głogów — Tilia sp. : 28 S3  and 7 Głogów — 
Syringa sp.: 2 S3;  Zielona Góra — Tilia  sp.: 4 and 3 Przełazy — Betula sp.: 54 <?(? 
and 33 ÇÇ.

This species was identified in Poland by Ż a k -O g aza  (1961) as Azotus mo- 
TcrzecMi Now., a parasite  of Leucaspis sp. and Quadraspidiotus ostreaeformis 
(Cu r t i s ). B a l a c h o w s k y  (1954) and S c h m u t t e r e r  (1959) identified it as Azo­
tus pinifoliae M e r c , as a parasite  of M ytilaspis concMformis form a conchifor- 
mis', F e r r i è r e  (1965) suggests th a t  this is ra the r  a superparasite  of arm ored 
scale insects. N ik o l ’s k a j a  and J a s n o ś  (1966) quoted it as a secondary parasite  
of a dozen of species of arm ored scale insects.

D istribu tion: Europe, Asia and N orth  America ( N ik o l ’s k a j a  and J a s n o ś  

1966, F e r r e è r e  1965).

Coccophagoides similis  (M a s i )

Warsaw — Tilia sp.: 303 S3  and 642 ÇÇ; Warsaw — Syringa  sp.: 3 and 3 $?; Gło­
gów — Tilia sp.: 28 S<5 and 22 ÇÇ; Głogów — Syringa sp.: 6 S3  and 4 ÇÇ; Zielona Góra — 
Tilia  sp.: 11 <?c? and 4 $$; Przełazy — Betula sp.: 15 с?с? and 17 ÇÇ.

This species was no t recorded in  Poland before. F e r r i è r e  (1965, after 
Z i n n  1962) indicates th a t  the females of this species are endoparasites of the 
larvae and females of Coccoidea while the  males are ectoparasites of the female 
larvae of its own species. N ik o l ’s k a j a  and J a s n o ś  (1966) announce th a t  this 
is a parasite  of a dozen of species of Coccoidea, including Quadraspidiotus 
ostreaeformis (Cu r t .), (Quadraspidiotus gigas (Тнпзм et G e r n .), LepidosapJies 
ulm i  (L.) and Leucaspis lowi (C o l v .).

D istribu tion: Europe, Asia (F e r r i è r e  1965 and N ik o l ’s k a j a  1952).

Pteroptrix dimidiata  W e s t w .

Warsaw — Tilia sp.: 50 c?c? and 23 $?; Warsaw — Syringa  sp.: 1 $; Głogów — Tilia  
sp.: 2 S3 and 10 ÇÇ; Głogów — Syringa sp.: 1 ?; Zielona Góra — Tilia  sp.: 49 $?.

This species was no t recorded in Poland earlier. N ik o l ’s k a j a  (1952), 
F e r r i è r e  (1965) and N i k o l ’s k a j a  and J a s n o ś  (1966) report th a t  it is a p a ­
rasite  of Quadraspidiotus ostreaeformis (Cu r t .), Quadraspidiotus zonatus (F r a u - 

e n f .), Quadraspidiotus perniciosus (Co m s t .), Targionia vitis S i g n ., Aulacaspis 
rosae ( B o u c h é ) and other species of arm ored scale insects.

D istribution: Europe, N orth  Africa, America ( N ik o l ’s k a j a  1952)

Hispaniella lauri (M e r c e t )

Warsaw — Tilia  sp.: 5 SS and 19 ??.

This is a new species for Coccoidea in Poland. F e r r i è r e  (1965), N ik o l ’s k a - 

j a  and J a s n o ś  (1966) report th a t  it  is a parasite  of a dozen of species of arm o­
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red  sca le  in se c ts ,  in c lu d in g  Quadraspidiotus ostreaeformis (Cu r t .), Quadraspi­
diotus gigas (T h i e m  e t  G e r n .), Chionaspis salicis (L .), Parlatoria oleae Co l v ., 
Lepidosaplies ulmi (L .)  a n d  Aonidia lauri B c ïïé .

D istribu tion: Europe (Spain, Czechoslovakia, Yugoslavia, the  Soviet 
Union), N orth  Africa ( N i k o l ’s k a j a  1952).

ApterencyHus microphagus (M a y r )

Warsaw — Tilia sp.: 7 ??.

This species has already been identified in Poland by Ż a k -O gaza  (1958, 
1961) as a parasite  of Asterolecanium sp., Aulacaspis rosae (Bché.) and Lepi- 
dosaphes ulmi (L .).

D istribu tion: E uropean p a r t  of the Soviet Union, western Europe, N orth  
Africa, J a v a  and  N orth  America ( N i k o l ’s e a j a  1952).

Anaphes gracilis How.

Warsaw — Tilia sp.: 37 ??.

This is a new species for Goccoidea of Poland. N i k o l ’s k a j a  (1952) reports 
th a t  it is a parasite  of Diaspidiotus perniciosus (Co m s t .) and Lepidosaphes 
ulmi (L .).

Numbers of species

The num bers of a species has been expressed as a percentage of the  spe­
cimens of one species in relation to  the  num ber of the  specimens of all species.

A to ta l of 1809 specimens of chalcids were identified. The num bers of 
these insects are presented in Table VI.

Table VI. The numbers of Chalcidoideci reared from 
Mytilaspis conchiformis f. conchiformis (G-m e l i n )

Species N u m b ers
(in %)

1. Aphytis mytilaspidis  ( B a r o n ) 15.42
2. Aphytis proclia (W a l k e r ) 3.59
3. Azotus atomon (W a l k e r ) 11.22
4. Ooccophagoides s im ilis  (M a s i ) 58 .48
5. Pteroptrix  d im id ia ta  W e s t w . 7.51
6. Hispaniella lauri (Me r c .) 1.32
7. Apterencyrtus microphagus

(M a y r ) 0 .38
8. Anaphes gracilis H o w . 2 .04
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In  the  collected m ateria l Coccophagoides similis was the d o m in a n t1 (con­
tribu ting  to 58,48 %). Aphytis mytilaspidis, Azotus atomon and  Pteroptrix di- 
midiata were influent species. Apliytis proclia, Hispaniella lauri, Apterencyr- 
us microphagus and Anaphes gracilis were accessory species.

Author’s address:
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Rakowiecka 26/30,
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STEESZCZENIE

[T ytu ł: B adania and  biologią Mytilaspis conchiformis form a conchiformis (G m e - 
l i n )  (Homoptera, Coccoidea, Diaspididac) w  Polsce]

Mytilaspis conchiformis f. conchiformis (G m e l i n ) znaleziono w  Polsce na
pięciu rodzajach roślin żywicielskich : grabie, brzozie, jesionie, lilaku i lipie. 
Szczególnie często były porażone lipy rosnące jako drzewa alejowe w m iastach.

Najwięcej stanowisk znanych jest dotąd z P a leark tyk i z dzielnicy śród­
ziemnomorskiej. Lokalizacja na roślinie żywicielskiej : przeważnie części zd re­
wniałe (pnie, gałęzie, gałązki, pędy). Szkodliwość: notow ana w Europie dla 
wiązów, oliwek i lip a w Kalifornii dla fig.

W  badaniach nad rozwojem formy conchiformis w Polsce stwierdzono, że 
występuje jedno pokolenie w ciągu roku. Zim ują zapłodnione samice. N a pod­
stawie badań  przeprowadzonych w W arszawie w 1969 i 1970 roku określono 
term iny  początku pojawu poszczególnych stadiów rozwojowych: składanie
jaj — z końcem kwietnia lub początkiem  maja, I  stadium  larw y — w drugiej
lub trzeciej dekadzie m aja, I I  stadium  larwy — w trzeciej dekadzie czerwca, 
pronim fy i nimfy — w pierwszej lub drugiej dekadzie lipca, samice — w d ru ­
giej lub trzeciej dekadzie lipca, samce — w trzeciej dekadzie lipca lub w p ier­
wszej dekadzie sierpnia. Określono też czas trw ania  rozwoju poszczególnych 
stadiów przedimaginalnych w dniach: jajo — 20, I  stadium  larwy — 31, I I  
stad ium  larwy męskiej — 22, I I  stadium  larwy żeńskiej — 26, pronim fa i nimfa 
— 14 dni. Określono też sumę dni potrzebnych do początku pojaw u samic (od 

początku  pojawu jaj) — 77 dni i samców — 87 dni. Eóżnice w początku wylęgu 
larw w 1969 roku wyniosły od dwóch tygodni (W arszawa — Głogów) do jedne­
go miesiąca (W arszawa — Przełazy, las). Prześledzono zm ianę s tru k tu ry  wieku
i dominacji poszczególnych stadiów w okresie rozwoju. K iedy rozpoczyna się 
wyląg, samice kon tynuują  składanie jaj. N a początku wylęgu liczba jaj znajdu­
jących się jeszcze w ciele samicy wynosi od 4-11 % płodności. W pływa to na 
równoczesne występowanie w populacji stadiów różnie zaawansowanych w roz­
woju.

Eksperym entalnie stwierdzono brak  partenogenezy. W  izolatorze w k tó ­
rym  było 9 samic i 2 samce, wszystkie samice złożyły ja ja , z k tórych  wylęgały 
się larwy.

Płodność samic obliczano na początku wylęgu, sum ując osłony jajowe, 
ja ja  pod tarczką  i ja ja  znajdujące się jeszcze w ciele samicy, k tóre  liczono na
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prepara tach  samic zamkniętych w płynie F a u re ’a. Za początek wylęgu p rzy ­
ję to  tak i  e tap  tego procesu, w którym  osłony jajowe nie stanowiły więcej niż 
10%  płodności. W yeliminowano z badań  te  samice, k tóre  do początku wylęgu 
nie zaczęły składać jaj. Stwierdzono, że lipa, lilak i brzoza są w zasadzie równo­
rzędnym i żywicielami z punktu  widzenia ich wpływu na płodność f. conchi­
formis. Badano też wpływ zagęszczenia, stanowiska i ekspozycji (3ST—S) na 
płodność. Uzyskane wyniki mogą świadczyć o pewnym  wpływie dwóch p ier­
wszych czynników i o braku wpływu czynnika trzeciego. Średnia płodność przy 
różnym  zagęszczeniu i różnych stanowiskach na  lipie wyniosła: 22, 31, 33, 38, 
46 i 51 ja j , na  brzozie 34 a na lilaku 40 jaj.

Początek  pojawu niektórych stadiów rozwojowych odniesiono do zjawisk 
fito- i zoofenologicznych.

Przeprowadzono badania jakościowe i ilościowe nad  bleskotkam i (Chalci- 
doidea) u form y conchiformis. W yhodowano 1 809 okazów bleskotek, w tym  
oznaczono 8 gatunków, z k tórych 4 są nowe dla f. conchiformis a 4 nowe dla 
czerwców Polski. D om inantem  był Coccophagoides similis.

Р Е З Ю М Е

[Заглавие: Исследования по биологии Mytilaspis conchiformis forma conchiformis 
( G m e l i n )  (Homopiera, Coccoidea, Dicspididae) в Польше]

Mytilaspis conchiformis f. conchiformis ( G m e l in )  найден в Польше на 5 кормовых 
растениях: грабе, березе, ясене, сирени и липе. Особенно часто были поражены 
липы, растующие вдоль городских проспектов.

До настоящего времени большинство известных местонахождений этой формы 
находится в Средиземноморской провинции Палеарктики. На кормовых растениях 
она локализируется на деревянистых частях (ствол, ветви, побеги). Вредит в Европе 
вязам, маслинам и липам, а в Калифорнии фиговым деревьям.

Исследования по развитию f. conchiformis показали, что в Польше имеется 
одно поколение в течение года. Зимуют оплодотворенные самки. На основании 
исследований, проведенных в Варшаве в 1969-1970 гг., были определены начальные 
сроки появления отдельных стадий развития, а именно: яйцекладка — конец апреля 
или начало мая, личинки I стадии — вторая или третяя декада мая, личинки II ста­
дии — третяя декада июня, пронимфа и нимфа — в первой или во второй декаде 
июля, самки — во второй или в третьей декаде июля, самцы — в третьей декаде 
июля или в первой декаде августа. Была определена также продолжительность 
периода развития отдельных предимагинальных стадий; яйцо — 20 дней, личинка
I стадии — 31 день, мужская личинка II стадии — 22 дня, женская личинка II стадии — 
26 дней, пронимфа и нимфа всего — 14 дней. Определено суммарное количество 
дней от момента откладки яиц, необходимое для появления самок — 77 дней и сам­
цов — 87 дней. Различия во времени начала вылупливания личинок составили
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в 1969 году от двух недель (Варшава — Глогув) до одного месяца (Варшава — Пже- 
лазы, лес). Произведены наблюдения над изменениями возрастной структуры 
и доминированием отдельных стадий в период развития. Когда начинается вы- 
лупливание личинок, самки продолжают яйцекладку. В начальной стадии вылупли­
вания количество яиц находящихся еще в теле самок составляет 4-11% плодови­
тости. Таким образом, в популяции встречаются одновременно стадии различного 
уровня развития.

Экспериментальным путем доказано, что партеногенеза у формы conchiformis 
нет. В изоляторе, в котором находились 9 самок и 2 самца, все самки отложили 
яйца, из которых вышли личинки.

Плодовитость самок определялась в начале вылупливания личинок путем сум­
мирования количества яйцевых оболочек, яйц под щитком и яиц находящихся 
еще в теле самки, которые подсчитывались на особях заключенных в жидкости 
Фора. За начало вылупливания принят такой этап этого процесса, когда яйцевые 
оболочки составляли не более 10% плодовитости. Не приняты во внимание в иссле­
дованиях те самки, которые не начали яйцекладки до начала вылупливания. Кон­
статировано, что липа, сирень и береза являются в принципе с точки зрения их вли­
яния на плодовитость формы conchiformis равноценными кормовыми растениями. 
Исследовано также влияние плотности, стенда и экспозиции (N-S) на плодовитость. 
Полученные результаты свидетельствуют о том, что первые два фактора оказы­
вают некоторое влияние на плодовитость, третий не оказывает. Средняя плодо­
витость при различной плотности и различном стенде составила на липе: 22, 31, 
33, 38, 46, и 51 яйцо на березе 34, а на сирени 40 яиц.

Начало появления некоторых стадий можно было приурочить к фито- и зоофе- 
нологическим явлениям.

Произведены качественные и количественные исследования по хальцидидам 
(Chalcidoidea), формы conchiformis. Выведено 1809 особей этих насекомых, относя­
щихся к 8 видам, из которых 4 являются новыми для формы conchiformis, а 4 новыми 
для червецов Польши. Доминировал Coccophagoides similis (M asi).
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