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STUDIES ON OVERWINTERING OF PREDACIOUS MITES OF THE GENERA SEIULUS 

BERLESE AND PHYTOSEIUS RIBAGA IN ISRAEL (ACARINA: PHYTOSEIIDAE).

M. Wysoki and E. Swirski 

A B S T R A C T

The composition of population (according to stages), egg development and fertilization were 
investigated during the late autumn and winter in three species of phytoseiids. The population of Seiulus 
isotrichus Athias and of Ph.ytoseius fini- timus Ribaga is composed in the winter mainly of females with 
undeveloped egg in their ovaries. Males of Ph. finitimus were found during the winter season. Females of 
Seiulus aff. simplex Chant appeared throughout the winter; some of them were ferti- iized and some had ripe 
eggs. Males were collected in October-January.

INTRODUCTION

In a previous paper (Wysoki and Swirski, 1971) the mode of over- wintering of 15 
species of the genera Amblyseius Berlese, Typhlodromus Scheuten and Iphiseius Berlese was 
described. The present work deals with mites of the genera Seiulus Berlese and Phytoseius Ribaga. 
In order to learn the mode of overwintering of the mites, three lines of investigation were followed: 
(a) survey of the composition of population (according to stages) during the late autumn, winter and 
early spring; (b) examination of whole mounts and histological sections for the presence of ripe 
eggs and spermatophores; and (c) examination of mounted mites collected during 1961-1970.

MATERIALS AND METHODS

Samples of phytoseiids were removed during every month in the winter season from the 
above-ground parts of various plants and examined under a stereomicroscope. The mites were 
mounted in Nesbitt's fluid on a slide
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which was then stored overnight at about 8°C, until the examination on the 
following day. In the mounted females the presence or absence of ripe eggs 
as well as of spermatophores was examined.

For examining ovaries and spermathecae, the mites were fixed in 
Bouin's fluid, infiltrated with paraffin, and cut 4-10u thick (usually 8y) 
For orientation purposes, the mites were glued to a liver tissue. The sec
tions were stained in Heidenhein's iron haematoxylin and mounted in Canada 
balsam. We followed Seifert (1961) in determining stages of oocyte devel
opment: ot = differs from germ cells in size, the nucleolus is clearly 
evident, and the cytoplasm appears homogeneous and is heavily stained with 
iron haematoxylin. o? = is much larger than o-|, the cytoplasm is more 
lightly stained and the nuceolus is very prominent (Fig. 11). 03 = differs 
from 02 in size and in the amount of cytoplasm. 04 = ripe egg (Fig. 12).

Further study of the mode of overwintering was made by examining 
the mites from the Collection of the Division of Entomology at the Volcani 
Institute of Agricultural Research. Appearance of males, ripe eggs and 
spermatophores in the spermathecae of females was recorded. The results 
cannot serve as conclusive evidence for the following reasons: (a) Routine 
determinations of the species are based on females, and therefore immature 
stages or males were not always collected, (b) Absence of spermatophores 
might be due to an artefact and does not necessarily mean that no fertiliza
tion took place. For these reasons conclusions should be based on positive 
results only, hot all the identified specimens of the common species 
Phytoseius finitimus Ribaga were kept in the collection. Therefore, the 
records were used and the females were listed as "Wot examined" in Table 6.

In laboratory trials Seiulus isotrichus Athias was fed pollen of 
Carpobrotus eaulis, red spider mite Tetranychus cinnabarinus Boisd. and from 
time to time honey with yeast-hydrolyzate was added to the diet. The testing 
cages and the methods of rearing resemble those employed in a previous work" 
(Swirski, Amitai and Dorzia, 1970).

R E S U L T S

Seiulus isotrichus Athias, 1958.

Type Locality and Habitat. This mite was found on Inula viscosa in 
Resauta (Algeria) on 7.10.56 and was collected in other localities of Algeria 
from this plant and from Carex hispida (Athias-Henriot, 1958, 1966). In 
Lebanon, on ¡torus alba it preys upon Brachytydeus sp. and upon the common red 
mite (Dosse, 1967). Females, males, nymphs and larvae were found in Israel on 
20.10.64 on leaves of Cistus villosus and Inula viscosa in Sasa, Heron and 
Eilon (Swirski and Amitai, 1968). One female was found on 8.10.1968 on Inula 
viscosa in Yas'ur (Western Galilee).
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'Overwintering in Israel. The composition of the population was 
studied at Aqua Bella (Judean Hills) on Sideritis sp. From December 1958 
to April 1969 (See Fig. 1). From December to March the population was com
posed mainly of females and no males were found. In January and February 
nymphs were found and in March larvae appeared. In April all stages were 
present. Clearing of mites (Table 1) revealed that in November-December 
most of the females were not fertilized while in January-April most of them 
were fertilized. Ripe eggs started to appear in the ovaries only in Febru
ary.

Table 1. Seiulus isotrichus Athias-Presence of ripe eggs and spermato- 
phores in females during the period November 1969- April 1970. 
(In November on Inula viscosa, at Bet Oren; in other months, 
on Sideritis sp., at Aqua Bella.)

Month
With
egg
(%)

Without egg % Total
number

examined
With
sper.

Without
sper.

November 0 31.5 68.1 38

December 0 15.4 84.6 78

January 0 64.7 35.3 34

February 33.3 60.0 6.7 30

March 55.9 38.9 5.2 77

April 74.3 25.7 0 35

sper. - spermatophores

Table 2. Seiulus isotrichus Athias- Egg development and fertilization, in 
females during December 1969 - March 1970, on Sideritis sp., at 
Aqua Bella, based on histological sections (For description of 
0-| - 0^ - see Materials and Methods.)

Month
0 v a r i e s Spermathecae Total

number
examined°1 ° r °2 °r°3 °l-°4 Fertilized Unfertilized

December 3 17 0 0 7 13 20

January 2 11 0 0 10 3 13

March 0 0 2 7 9 0 9
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No eggs in stages 03 and 04 were found in December or January (Table 
2). It is likely that the nymphs which were observed in small numbers in 
January and February remained there from the autumn and their development 
ceased because of the low temperature, since only females were found in 
December. However, more observations and experiments will have to be per
formed before final conclusions are drawn. As for the increase in the 
number of fertilized females during the winter, it is possible that sud) 
females are more resistant to cold conditions than unfertilized females.

Additional data from the years 1964-1969. 1) On Inula viscosa,
at Heron, October 1964, 17 fertilized females, without ripe eggs, 3 females 
with ripe eggs, 5 unfertilized females, 14 males and 4 nymphs. 2) On Salvia 
triloba, at Bar'Am (Upper Galilee), December 19G9, 14 unfertilized females. 
The phenomenon of a high rate of unfertilized females is observed here again. 
3) On Salvia triloba, at Aqua Bella, December 19G9, 20 unfertilized and 
29 fertilized females.

Laboratory trials. The following trial was performed in order to 
determine whether increased temperatures and food supply would cause the 
females to lay eggs during the winter months. Mites were collected on 
7.12.G8 in Bar'Am on Salvia triloba. Of 113 specimens collected 76,1% were 
fertilized females and 23.9% were unfertilized ones. iJone of the females 
had ripe eggs in their ovaries. Another 113 mites were raised under con
trolled conditions (25°C, about 50% relative humidity) on leaves of Sal via 
triloba. The cages were kept in water containers and therefore the relative 
humidity around the plants was higher than in the room. After feeding (see 
Materials and Methods), the mites' bodies changed from a flat and elongated 
form to a full and rounded one. Fourteen days after the trial started the 
ovaries contained ripe eggs and three days later the egg-laying started and 
continued to the end of the trial, which lasted 40 days. The average num
ber of eggs per female on the 17th day was 0.08, and on the 35th day reached 
a maximum of 0.38 (physiological oviposition) and 0.29 (ecological oviposi- 
tion). The females started laying in spite of the short days of December.
It is possible that if we had increased the photophase, the preoviposition 
period could have been shortened and the oviposition rate would have been 
higher. Sapozhnikova (1964) has shown a distinct photoperiodical response 
of the long day in the species Typhlodromus (Amblyseius) similis Koch.

Of the 31 eggs laid in the first three days 22 males and only 9 females 
developed.
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In summary: in the winter the population of the mites is composed 
mainly of females with undeveloped eggs in their ovaries. With rising of 
temperatures and possibly with increasing day-length, the spring laying starts. 
Immature stages appeared in the winter months, probably from the slow develop
ment of autumn eggs. Males were found only in spring.

Seiulus aff. simplex Chant, 1956

Type Locality and Habitat. This mite was first discovered in England 
on Fagus sylvatica and Quercus robur in 1954 (Chant, 1956, 1958, 1959), In 
Israel it was found on Quercus ithaburensis, _Q. calliprinos, Styrax oficinalis, 
Rhamnus palaestina and Rubia sp. in the Judean Hills, Mt.Carmel, Upper and 
Lower Galilee.

Overwintering in Israel. Females were found in the years 1964-1970 
throughout the winter on the above-ground parts of trees and bushes (Table 3); 
some were fertilized and some had ripe eggs in their ovaries. The absence of 
eggs in the February sampling is probably due to the small amount of data for 
this month. Males appeared in October-January and also larvae were found in 
January. It is likely that this mite, which is present in the cold countries, 
reproduces in Israel at a slow rate during the winter months.

Table 3. Seiulus aff. simplex Chant - Appearance of males and of females with 
ripe eggs and spermatophores, during October-March 1964-1970 (males 
or females were recorded in only one year).

Month Region

: e m a 1 e s

Males

Without egg
With
egg

With
sper.

Without
sper.

October Galilee + + + +

November Judean Hills + +

Mt. Carmel + + +

December Galilee + + + +

Judean Hills + + + +

January Mt. Carmel + + +

February Galilee +

March Judean Hills +

sper. - sprematophores
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Phytoseius finitimus Ribaqa, 1904

Type Locality and Habitat. This mite was found on leaves of Buddleia 
madagascariensis in Italy (Denmark, 1966). An allotype, a male was collected 
at Bet Dagan (Israel), on 13.8.1961, on leaves of Rubus sanguineus (Swirski 
and Amitai, 1961, 1965, 1968; Porath and Swirski, 1965). The material col
lected in Israel was determined as Phytoseius plumifer C. and F., 1876. Accor
ding to Denmark (1966), this was a misidentification and these mites are 
considered by him as belonging to Phytoseius finitimus Ribaga.

This species was found also in Egypt (Ehara, 1966, El-Badry, 1967), 
Lebanon (Dosse, 1967), ? England (Nesbitt, 1951). In the above mentioned cases 
the mite was named Ph_. plumifer.

Overwintering in Israel. The composition of the mite population at 
Bet Dagan in 1968/69 is given in Fig. 2. It shows that (a) females were 
present on Rubus and eggplant (Solanum melongena) throughout the winter, 
their rate increasing from October to February; (b) males were found on both 
plants in October-January, but they were not present on eggplant in February 
or in March on Rubus, and (c) the number of nymphs was high in October and 
March, low in November and January, and there were none in December or Feb
ruary; larvae appeared only in March.

Table 4. Phytoseius finitimus Ribaga- Presence of ripe eggs and
spermatophores in females during October 1968 - March 1969 
at Bet Dagan, on Rubus sanguineus and on Solanum melongena 
(See Fig. 2).

Month

Rubus sanguineus Solanum melongena
With
egg
%

Without egg % Total
number

examined

With
egg
%

Without egg % Total
number

examined
With
sper.

Without
sper.

With
sper.

Without
sper.

October 44.3 55.7 0 52 - - - -

November 0 100.0 0 82 0 88.2 11.8 76

December 0 97.3 2.7 75 0 93.9 6.1 82

January 0 100.0 0 78 0 93.2 6.8 132

February 23.1 64.1 12.8 78 0 76.4 23.6 n o

March 74.5 20.6 4.9 102 53.4 44.9 1.7 118

Sper. - spermatophores
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Table 5. Phytoseius finitimus Ribaga - Egg development and fertilization in 
females during December 1968 - March 1969 on Rubus sanguineus at 
Bet Dagan, based on histological sections (For description of 
0-|-04 - see Materials and Methods.)

Month
O v a r i e s Spermathecae Total

number
examined°1 0T°2

CO
o

CM

0

°3'°4 Fertilized Unfertilized

December 2 6 0 0 7 1 8

January 0 19 0 0 14 5 19

February 0 2 4 6 11 1 12

March 0 2 5 21 27 1 28

Tables 4 and 5 show that most of the wintering females were ferti
lized, and that the ovaries did not contain ripe eggs in November-January 
but did so in February.

Supporting evidence was provided by the data collected from various 
areas during the years 1963-1970 (Table 6). Special attention should be
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paid to the presence of fertilized females throughout the winter, the pre
sence of males during most of the months and the absence of females with ripe 
eggs during the cold months (except for one case in January).

Table 6. Phytoseius finitimus Ribaga-Appearance of males and of females
wrtR ripe eggs andTpermatophores during October 1961- March 1970 
(males or females were recorded in only one year in all cases other 
those where the figure 2 appears in parentheses).

Month Region

F e m a l e s
— ---------

Males ,With
egg.

Wit hout egg
Not

examined
With
sper.

Without
sper.

October Galilee + +

Jordan Valley + + + +

Yizreel Valley + + ■' +

Coastal Plain +(2) +(2) +(2) +(2)
November Galilee +

Coastal Plain + + +

! En Gedi +

December Galilee + +

Yizreel Valley +

Judean Hills + +

'En Gedi + +
January Mt. Carmel + + +

Coastal Plain + + +(2)
February Coastal Plain + + +

'En Gedi +

March Bet She‘an
Valley + + + +

Judean Hills +

'En Gedi + + + +

sper. - spermatophores
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Fig. 1.
SéiulUs isotrichus Athias-Percentaqe composition of the population 
on Sideritis sp., at 'Ein Hemed, during December 1968 - April 1969.
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Fig. 2.
Phytoseius finitimus Ribaga-Percentage composition of the population 
at Bet Dagan; A- on Rubus sanguineus, during October 1968 - March 
1969; B-on Solanum melongena, during November 1968 - March 1969.
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Fig. 3.

Seiulus isotrichus Athias- 
Photomicrograph of a fertilized 
spermatheca.

Fig. 4.

Seiulus isotrichus Athias- 
Photomicrograph of a spermatophore.

Fig. 5.

Seiulus isotrichus Athia-Histological 
section of a fertilized spermatheca.

Fig. 6.

Seiulus aff. simplex Chant-Photo
micrograph of a spermatheca with a 
spermatophore.
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Fig. 7.
Phytoseius finitimus Ribaga - 
Photomicrograph of an unfertilized 
spermatheca.

Fig. 9.
Phytoseius finitimus Ribag-Histological 
section of a fertilized spermatheca.

m

Fig. 8.
Phytoseius finitimus Ribaga-Photo- 
micrograph of a fertilized spermatheca.

Fig. 10.
Phytoseius finitimus Ribaga-Histological 
section of an unfertilized spermatheca.
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Fig. 11.

Phytoseius finitimus Ribaga-Histological 
section of a ovary; oocytos 0, and 0„ 
(see Materials and Methods).

fin1tM  RiM a  - Histological 
section of a ovary; oocytes 0, and 0 .
(see Materials and Methods). 3 4
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During the winter season in the years 1963-1970, Pfu finitimus was 
collected on the above-ground parts of the following pi ants:~~Acer negundo, 
Annona sp., Ceratonia siliqua, Chrysanthemum sp., Cistus sp. Citrus spp. 
Erigeron bovei, Erigeron sp., Eriobotrya japonica, Ficus carica, Forskahlea 
tenacissima, Hibiscus mutabilis, Lythrum salicaria, Nephelium tomentosum, 
Parietaria judaica, Pinus halepensis, Prunus salicina, Pyrus malus, Rubus 
idaeus, R. sanguineus, Salvia sp., Solanunji melongenaT Solanum sp., Sty rax 
officinalis, Urtica sp., Vitis vinifera and Wisteria- sinensis.

In summary females of Pin finitimus, mainly fertilized ones, over
winter on the above-ground parts of various plants. Males do appear at the 
beginning of winter, but many of them cannot withstand the cold and their 
number decreases. Oviposition stops during the cold months.

D I S C U S S I O N

Wysoki and Swirski (1971) divided the phytoseiids of the genera 
Amblyseius Berlese, Typhlodromus Scheuten and Iphiseius Berlese into three 
groups according to their mode of overwintering in Israel: (a) All postem- 
broynic stages are active throughout the winter on the above-ground parts 
of plants. The oviposition rate decreases during the cold season and may 
stop temporarily, but increases again as temperatures rise, (b) The mite 
passes part of the winter without reproducing, mainly in the female stage.
(c) The mode of over-wintering depends on temperature, i.e. in the cooler, 
higher altitudes the overwintering form is the female, which stops egg- 
laying; in warmer locations males also are present and a number 
of eggs are produced by the females. In the present work we have added a 
fourth group, in which females with undeveloped eggs in their ovaries con
stitute the majority of the population in the winter. Immature stages which 
appeared during the cold season probably developed slowly from autumn eggs; 
Seiulus isotrichus and Phytoseius finitimus belong to this group. Only males 
of Ph. finitimus were found in the winter.’ More data are necessary before 
Seiulus aff. simplex can be classified, but it will probably be assigned to 
the first group.

It is interesting to compare the overwintering of Ph_. finitimus in 
Israel with that in neighbouring countries. Dosse (1967) reports that in 
Lebanon this mite is found on Rubus leaves during the whole year in the 
mountains and in the coastal plain. In the coastal plain the females move 
about and feed on hot days, but do not lay eggs. Crowded colonies were found 
in January on green leaves of fig. In the mountains, on the other hand, tiie 
females overwinter in small colonies in cracks in the bark of Prunus domes
tica. Dosse did not find any males in the winter and concluded that they 
died out at the end of the autumn. We, on the other hand, found males in the 
winter, although in small numbers. In Egypt, Zaher, Wafa and Shehata (1969)* 
and found only females during the winter while El-Badry (1967)* found also 
males.

* They named the mite Phytoseius plumifer C. and F.
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In warm countries, many species of the genus Ph.ytoseius Ribaga had 
some -males as well as females on the above-ground parts of various plants in 
winter. For example: in Algeria, Ph_. horridus. Ribaga (December) (Athias- 
Henriot 1957); in India, Ph. kapuri Gupta (December) (Gupta, 1969); in Mexico, 
Ph. nahuatlensis De Leon "(January), Ph_. mexicana De Leon (January) and Ph. 
orizaba De Leon (February) (De Leon 1959, 1960, 1965). Little is known about 
overwintering of mites of the genus Ph.ytoseius in cold countries., van de Vrie 
(1963) found Ph_. macropilis Banks on twings and spurs of deciduous fruit 
trees in The Netherlands during the winter.
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