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FEEDING, DEVELOPMENT AND REPRODUCTION
OF AMBLYSEIUS BARKERI (ACARINA: PHYTOSEIIDAE)
ON VARIOUS KINDS OF FOOD SUBSTANCES
BY F. M. MOMEN

*

AMBLYSEIUS
BARKERI
TETRANYCHUS
URTICAE
ERIOPHYES
DIOSCORIDIS

ABSTRACT: The predacious mite, Amblyseius barkeri (Hugues) completed its life cycle
when fed on the tetranychid mite Tetranychus urticae Koch and the eriophyid mite,
Eriophyes dioscoridis Soliman and Abou-Awad in the laboratory. The development
was not completed when the phytoseiid mite fed on pollen grains of Ricinus communis
(L.) and Phoenix dactyli/era (L.) as an alternative food substance. The duration of the
immature stages and adult stage were determined. The adult female daily consumed
17 and 102 individuals of T. urticae and E. dioscoridis respectively. The daily
reproduction was 1.3 eggs per day when fed on eriophyid mites, while the number of
eggs deposited increased (1.9 eggsnjday) when fed on tetranychid mites.

AMBLYSE~US

REsuME: Nourri en laboratoire de Tetranychus urticae Koch et d' Eriophyes dioscoridis
Soliman et Abou-Awad, le predateur Amblyseius barkeri (Hugues) accomplit
completement son cycle de vie. Quand on le nourrit de grains de pollen de Ricinus
communis (L.) et de PhtEnix dactyli/era (L.) comme aliments d'alternance, son
developpement n'est pas complet. Les durees des stases immatures et de la stase adulte
ont He etablies. La femelle consomme quotidiennement 17 et 102 individus de T.
urticae et de E. dioscoridis, respectivement. Sa reproduction journaliere est de 1,3 si
on la nourrit d'eriophyides, tandis qu'elle s'accroit (1,9 reufsjfemellejjour) si on la
nourrit de tetranyques.
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INTRODUCTION
The family Phytoseiidae contains a large number
of species know to prey on spider and eriophyid
mites, and there are numerous references indicating
that certain species are important. Some phytoseiids
seem to reproduce equally well on animal or non
animal foods (McMURTRY and SCRIVEN 1965a).
Some others utilize such miscellaneous foods as
fungi (CHANT 1959), white flies (TEICH 1966), moth
eggs (SWIRSKI et al. 1967a, b), thrips (BONDE 1989)
and nematodes (MUMA 1967a). In the present
study, the predacious mite Amblyseius barkeri

(Hughes) was found on cucumber in green-houses
at F1eninge and Storp in South Sweden.
Although few studies have been done on A.
barkeri, the predator was evaluated as potential
biological control agent for Thrips tabaci Lind. on
cabbage (HoY and GLENISTER 1991). The predacious mite has also been shown to feed on Thrips
palmi Kamy (KAJITA 1986), various pollens (BONDE
1989), and eggs of the tetranychid mite Tetranychus
urticae Koch (REDA and MOMEN in press). The
major objective of this study was to study the
nutritional value of T. urticae, E. dioscoridis, pollen
grains of R. communis and P. dactyli/era to A.

• Present adress : National Research Centre, Plant Protection Department, Dokki-Cairo-Egypt.
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-102barkeri in order to make a preliminary evaluation
to their potential role as food.

MATERIALS AND METHODS
Adult females of Amblyseius barkeri were transferred to rearing substrates. Females were left for
24 hr and the deposited eggs were used for the
different biological tests. Leaf discs of raspberry
leaves, 2 cm in diameter, were used as rearing arenas.
The discs were placed in Petri dishes, upper surface
downwards, on water-saturated cotton. Eggs were
transferred singly to the rearing discs, and the newly
hatched larvae were supplied with sufficient known
numbers of protonymphs of the two spotted spider
mite Tetranychus urticae koch, obtained from infested potato leaves in the laboratory, or the gall mite,
Eriophyes dioscoridis Soliman and Abou-Awad,
obtained from infested galls of the plant Pluchea
dioscoridis, as prey. Other larvae were supplied with
pollen grains of Ricinus communis (L.) and pollen
(palm) as an alternative diet. Replacement of the
prey was carried out daily and records of development, food consumption and reproduction were
recorded twice a day. All the experiments reported
herein were carried out under laboratory conditions
of 25 ± 2°C and 70-75 % R.H.

RESULTS AND DISCUSSION
Individuals of A. barkeri successfully developed
from larva to adult when fed on the tetranychid
mite T. urticae and the eriophyid mite E. dioscoridis, but the development was not completed when
fed on pollen grains of Ricinus communis or palm
(Table 1).
Mating takes place immediately after the third
moult (EL-BANHAWY, 1975, AMANO and CHANT,
1978; Hoy and SMILANICK, 1979. The necessity of
mUltiple mating for continued oviposition is apparently not uncommon in Phytoseiidae, since this has
also been noted for T. zwalJeri Dosse (DOSSE,
1959), T. caudiglans Schuster (PuTMAN, 1962), A.
gossipi El-Badry (EL-BADRY and EL-BANHAWY,
1968), A. umbraticus Chant (KINSLEY and SWIFT,

1971), T. pyri Scheuten (ZAHER and SHEHATA,
1971 ; OVERMER et al., 1982), F. finitimus Ribaga
(EL-BANHAWY, 1974), A. brazili El-Banhawy (ELBANHAWY, 1975), M. occidentalis (Nesbitt) (Hoy
and SMILANICK, 1969), A . bibens Blommers (SCHULTEN et al., 1978), A. olivi Nasr and Abou-Awad
(ABou-AwAD and EL-BANHAWY, 1986), A. swirskii
Athias-Henriot (MOMEN and EL-SAWAY, 1993). In
P. persimilis Athias-Henriot, 1 copulation is
sufficient (SCHULTEN et aI., 1978; AMANO and
CHANT, 1978).
E. dioscoridis
x ± S.E.

T . urticae (nymph)

Developmental
stages

x+
Female

N ° observations
2.50

Larva
Protonymph
Deutonymph
Total

Male

Female

16

22

± 0.11
1.23 ± 0.09
2.14 ± 0.07
2.59 ± 0.11
8.45 ± 0.19

Egg

S.E.

22

2.06

± 0.08
± 0.11
± 0.14
± 0.06

± 0.15
1.14 ± 0.07
2.10 ± 0.15
2.59 ± 0.18

7.63

+ 0.15

8.55

2.13
1.25
2.19

Male

2.68

+ 0.39

16
1.94
1.13
2.00
2.31
7.38

± 0.14
± 0.08
± 0.16
± 0.12
± 0.38

Means are not significantly different (F -test, P .;; 0.05).

1 : Average duration, in days of the immature stages of A.
barkeri at 25°C, on test food substrates.

TABLE

The preoviposition period was almost the same
with the two different animal diets (Table 2).
Oviposition period was shorter in T. urticae compared to E. dioscoridis (significant at 5 % level). Most
of the larvae of A. barkeri reared on pollen grains
of R. communis died before reaching the deutonymphal instar and none reached maturity, although
some survived for 7 days. When larvae were reared
on palm pollen, 90 % matured to the protonymph
stage; 10 % developed to the deutonymph stage,
then died within 4 days. The larva was a feeding
instar, consuming an average of 1.2 tetranychids or
20 eriophyids per day.
Period

N°
obs.

Preoviposition 19
Oviposition
19
Adult

19

Life span

19

T. urticae (nymph)
Female
Male

2.89±0.17a

E. dioscaridis

Female

Male

3.26±0.20a

30.63 ± 1.67a
36.53±2.18b
46.11 ±2.28a 36.46±3.14c 6O.68±2.56b 4O.15± 1.74c
54.68±2.26a 43.76±3.17c 69.42 + 2.44b 47.62± 1.53c

Different letters in a horizontal row denote significant difference (F-test, P ,;;; 0.05).

2 : Average duration, in days, of various periods of
development of the adult female of A. barkeri at 25°C, reared
on test food substrates.

TABLE
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failed to feed on 1st and 2nd ins tar nymphs of
Thrips tabaci. Some species have been reported to
feed in the larval stage (LEE and DAVIS, 1968;
SWIRSKI et al., 1967a, b; SWIRSKI and DORZIA,
1968; TAKSFUJI and CHANT, 1976). Individuals of
certain species may moult to the protonymphal
stage without feeding (BALLARD, 1955; SMITH and
NEWSOM, 1970b; BURNETT, 1971).
The consumption rate increased through the
developmental stages. The maximum rate was
recorded during the adult stage, the female consuming a daily average of 17 tetranychid protonymphs or 102 eriophyids (Table 3). A high consumption rate also was recorded on eriophyid prey for
Amblyseius
gOSSlpl
EI-Badry
(REDA
and
EL-BAGOURY 1986) and Typhlodoromus balanites
EI-Badry (EL-BAGOURY and MOMEN 1989).
Stage of
A. barkeri
Larvae
Protonymph
Deutonymph
Adult

Sex
Female
Male
Female
Male
Female
Male
Female
Male

T. urticae (nymph)

E. dioscoridis

± S.E.
1.23 ± 0.23
1.19 ± 0.22
3.62 ± 0.15
2.64 ± 0.17
5.09 ± 0.17
3.15 ± 0.25
17.35 ± 0.42
4.78 ± 0.10

± S.E.
± 0.76
± 0.57
± 1.53
± 1.48
± 1.48
± 1.87
101.77 ± 1.30
71.85 ± 1.51

it

prey is at an unfavorably low level. Sometimes the
presence of a secondary source of food results in
more effective control of the prey (COLLYER, 1964;
McMURTRY and SCRIVEN, 1965a, b; 1968). In the
present study, pollen grains of R. communis and
palm did not provide suitable food for development
to be completed or for egglaying. However, this
report differs from results with other species, showing superiority of pollen as food (SWIRSKI et al.
1967a, b; EL-BADRY and EL-BANHAWY, 1968;
KINSLEY and SWIFT 1971; EL-BANHAWY 1974,
SAITO and MORI 1975; RASMY and EL-BANHAWY
1975; KENNET 1979, TANIGOsm 1982; ABOUAWAD and EL-BANHAWY 1975; KENNET 1979,
TANIGOSHI 1982; ABou-AwAD and EL-BANHAWY
1986; MOMEN and EL-SAWAY 1993). A. barkeri has
been reported to be able to feed for a few days on
pollen of tulip, Tulips sp. and hazel, Corylus avellana
in the absence of Thrips tabaci (BONDE 1989).

it

20.71
19.73
32.08
31.19
55.21
50.77

T. urticae (nymph)

± S.E.
54.84 ± 2.81a
1.88 ± 0.06a
it

Total number of eggs oviposited
Average number of eggs oviposited per day during period of
oviposition

E. dioscoridis
it

± S.E.
± 1.99b
± O.llb

44.21
1.30

Different letters in horizontal line denote significant difference (F-test,
P .,;; 0.05).

TABLE 3 : Consumption rate per day of A. barkeri on T. urticae
and E. dioscoridis, at 25°C.

TABLE 4 : The fecundity of A. barkeri with prey T. urticae and
E. dioscoridis, when a surplus of prey was available.

The total number of eggs deposited per female
averaged 56.84 ± 2.81 and 44.21 ± 1.99, when fed
on T. urticae and E. dioscoridis, respectively
(Table 4). When only eggs of T. urticae were
provided as prey to A. barkeri, the egg production
was very low, 0.4 eggs/day (REDA and MOMEN
1992). Under the present experimental conditions,
and with the eriophyid mite E. dioscoridis as prey,
the female produced relatively few eggs, 1.3 eggs/
day, compared with, A. gossipi EI-Badry, 2.8 eggs/
day (REDA and EL-BAGOURY 1986) and A. swirskii
Athias-Henriot, 3.0 eggs/day (MOMEN and
EL-SAWAY 1993), when fed on the same prey.
In general the availability of a secondary source
of food enhances the ability of predator to survive
during periods when the population of its primary

Observations carried out by various workers
showed that the high mortality and low fecundity of
some species, such as Typhlodromus exhilaratus
Ragusa (RAGUSA, 1979) and Typhlodromus phialatus Athias-Henriot (FERRAGUT et al. 1987), when
feeding on Tetranychus species, are caused by the
spider mite network of webbing, which impedes the
movement of the phytoseiid. Our observations
show A. barkeri became entangled and usually died
when moving through the webbing of T. urticae.
Individuals became cannibalistic during food
shortage.
Considerable work remains to be done to fully
evaluate the effectiveness and control potential of
A. barkeri, altgough the indications so far are
encouragmg.
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