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SUMMARY: Nine phytoseiid species were tested to evaluate their potential as 
predators of Eutetranychus orientalis (Klein). Typhlodromus athiasae Porath & 
Swirski, Amblyseius barkeri (Hughes) and A. olivi Nasr and Abou-Awad had a 
shorter developmental period than T transvaalensis (Nesbitt) . T athiasae and A. 
barkeri showed the highest oviposition rates. A. olivi showed a low rate of 
oviposition although T transvaalensis has not able to lay any eggs. Immatures 
survival of T talbii Athias-Henriot, T balanites El-Badry, Amblyseius badryi 
Yousef and El-Borolossy, A. cabonus (Schicha) and A. lindquisti Schuster and 
Pritchard were very low on E. orientalis and all failed to develop to adulthood. 

RESUME : La predation par especes de Phytoseiidae sur Eutetranychus orientalis 
(Klein) est evaluee. Typhlodromus athiasae Porath & Swirski, Amblyseius barkeri 
(Hughes) et A. olivi Nasr & Abou-Awad ont un developpement plus rapide que 
T transvaalensis (Nesbitt). T athiasae et A. barkeri montrent le meilleur taux de 
production d'reufs et A. olivi presente le plus bas, alors que T transvaalensis ne 
produit aucun reuf. Le taux de survie des immatures de T talbii Athias-Henriot, 
T balanites El-Badry, Amblyseius badryi Yousef & El-Borolossy, A. cabonus 
(Schicha) et A. lindquisti Schuster & Pritchard est tres bas sur E. orientalis et 
aucun n'atteint le stade adulte. 

INTRODUCTION 

(EL-BANHAWY, 1974, ABou-AwAD, 1983, ABou

AwAD & EL-BANHAWY, 1986, ABou-AwAD et al., 
1989 and MoMEN & EL-SA WAY, 1993). Some phyto

seiids are generalized predators, i.e. they consume a 

wide range of food such as mites, scale crawlers 
(SwrRSKI et al., 1967), pollen, honeydew and mildew 
(CHANT & FLESCHNER, 1960). A few of the phyto
seiids are "specialized" predators feeding only on 
tetranychid mites (CHANT, 1961, FLAHERTY, 1967 
and MORI & CHANT, 1966). CHESSON (1978) reviews 
the various attempts to quantify selective predation, 

Members of the genus Eutetranychus (Banks) feed 

primarily on trees and shrubs and some species are 

considered major economic pests. E. orientalis 
(Klein) is primarily a pest of citrus, other hosts 
include cotton, squash and grapevines. Predatory 
mites of the family Phytoseiidae are important biolo
gical control agents of tetranychid and eriophyid 
mites in a number of Egyptian cropping systems 
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which is defined as the situation in which relative 
frequencies of prey types in a predator's diet differ 
from the relative frequencies with which they are 
encountered in the environment. The present study 
was designed to determine the ability of some species 
of phytoseiid mites to develop and reproduce when 
offered E. orientalis as prey in the laboratory. 

MATERIALS AND METHODS 

The suitability of the citrus brown mite, E. orienta
lis, as a food source was tested for 9 species of Phyto
seiidae. Amblyseius barkeri (Hughes), the common 
phytoseiid found on cucumber, Typhlodromus athia
sae Parath & Swirski, T talbii Athias-Henriot and T 
transvaalensis were collected from heavily infested 
mango leaves. T balanites was obtained from the 
plant Pluchea dioscoridis (L.), A. olivi Nasr & Abou
Awad was found on leaves of olive trees; A. badryi 
and A. lindquisti Schuster & Pritchard were collected 
from debris under banana trees, while A. cabonus 
(Schicha) was found in soil associated with roots of 
Pelargonium graveolens Ait. 

Adult females of T athiasae and A. barkeri were 
taken from stock colonies maintained on larvae and 
nymphs of Tetranychus urticae Koch as prey in the 
laboratory of the N.R.C., Cairo. The laboratory colo
nies of A. olivi, T balanites, A. badryi, T transvaalen
sis and A. lindquisti were fed Eriophyes dioscoridis 
Soliman and Abou-Awad. Females of T talbii and A. 
cabonus were fed on Tydeus californicus (Banks) in 
the laboratory. 

20 
Gravid female predators were taken at random 

from the colonies and transferred to rearing 
substrates. Females were left 24 hours and their 
oviposited eggs were used for different biological 
tests. Leaf discs of raspberry leaves, 3 cm in diameter, 
were used as rearing arenas. The discs were placed in 
Petri dishes, upper surface downwards, on water
saturated cotton. Eggs of each predator were trans
ferred singly to the rearing discs, and the newly 
hatched larvae were supplied with sufficient known 
numbers of nymphs of E. orientalis, obtained from 
infested citrus leaves. Replacement of the prey was 
came 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 condition of 27 ± 2° C and 
70-75% R.H. 

RESULTS AND DISCUSSION 

Individuals of A. barkeri, T athiasae, A. olivi and 
T transvaalensis successfully developed from larva to 
adult when fed on the tetranychid mite E. orientalis. 
In contast, development was not completed in 
A. badryi, A. cabonus, A. lindquisti, T balanites and 
T talbii (Table I) . The total development period was 
longer in T transvaalensis compared to A. barkeri, 
T athiasae and A. olivi (significant at 1% level). 
A. barkeri and T athiasae had the highest percentage 
of individuals reaching maturity on E. orientalis 
(Table 1). 

% reaching 
Predator species Egg Larva Protonymph Deutonymph Total maturity 

A. barkeri 2.0 ± 0.0 1.0 ± 0.0 a 1.85 ± 0.1 a 1.46 ± 0.14a 6.31 ± 0.17 a 100 

T athiasae 2.00 ± 0.00 1.00 ± 0.00 a 1.79 ± 0.11 a 2.29 ± 0.13 b 7.07 ± 0.13 b 100 

A. olivi 1.90 ± 0.14 1.0 ± 0.0 a 1.92 ± 0.14a 2.08 ± 0.14 b 6.92 ± 0.29 ab 84 

T transvaalensis 2.0 ± 0.0 1.62 ± 0.0 b 3.08 ± 0.08 b 3.77 ± 0.17 c 10.46 ± 0.29 c 70 

T talbii 2.0 ± 0.0 1.0 ± 0.0 a 

T balanites 2.0 ± 0.0 1.0 ± 0.0 a 

A. badryi 2.1 ± 0.0 1.0 ± 0.0 a 

A. cabonus 2.0 ± 0.0 1.0 ± 0.0 a 

A. lindquisti 2.0 ± 0.0 1.00 ± 0.0 a 

TABLE I: Development of nine species of Phytoseiidae on Eutetranychus orientalis (nymph) as a food source at 27° C (N= 13 individuals). Mean 
developmental time in days ± S.E. Different letters in a vertical column denote significant difference (F-test P<O.OI). 
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Predator species Larva Protonymph Deutonymph Adult females 

A. barkeri 0.31 ± 0.13 a 8.31 ± 0.75 a 9.69 ± 1.24 a 8.62 ± 0.42 b 

T athiasae 0.57 ± 0.14 a 5.64 ± 0.49 b 9.14 ± 0.56 a 13.84 ± 1.80 a 

A. olivi 2.15 ± 0.15 b 9.23 ± 0.46 a 10.54 ± 1.14 a 6.01 ± 0.27 b 

T transvaalensis 0.27 ± 0.12 a 6.53 ± 0.31 b 7.27 ± 0.48 a 7.34 ± 0.40 b 

TABLE 2: Consumption rate per day of four species of Phytoseiidae on E. orientalis at 27° C (N = 13 individuals). Different letters in a vertical 
column denote significant difference (F-test: P<O.Ol). 

Both A. olivi and A. barkeri have been reported to 
feed in the larval stage (ABou-AwAD& EL-BANHAWY, 
1986; MoMEN, 1995). The larvae ofT. athiasae and T. 
transvaalensis were feeding ins tars, consuming an ave
rage of 0.57 and 0.27 tetranychid mite per day (Table 
2). Individuals of T. talbii, A . badryi, A. cabonus, T. 
balanites and A. lindquisti moult to the protonymphal 
stage without feeding. Some individuals of certain 
phytoseiid mite species may moult to the protonym
phal stage without feeding (BURNETT, 1971; AMANO 
& CHANT, 1977; SABELIS, 1981). 

The consumption rate increased through the 
developmental stages respectively. Adult female of 
T. athiasae consumed higher number of nymphs of 
E. orient a/is than did A. barkeri, A. olivi and T. trans
vaalensis (significant at 1% level) (Table 2). The rela
tively low consumption rates recorded in this study 
when A. barkeri and A. olivi were provided with 
E. orientalis as prey suggest that effectiveness at 
low prey densities may be the key to the apparent 
success of the two predators as a controlling agent of 
E. orientalis. 

Predator species Preoviposition Oviposition Adult Lifespan 

A. barkeri 1.85 ± 0.10 a 24.46 ± 0.70 a 38.08 ± 1.03 a 44.38 ± 1.03 a 

T athiasae 1.93 ± 0.16a 18.43 ± 1.53 b 22.93 ± 1.58 b 30.00 ± 1.59 b 

A. olivi 1.77 ± 0.12a 16.23 ± 0.75 b 30.85 ± 0.89 c 37.62 ± 0.97 c 

T transvaalensis 0.0 b O.Oc 42.69 ± 1.75 d 53.15 ± 1.84 d 

TABLE 3: Average duration (in days) of various stages of the adult females of 4 species of Phytoseiidae at 27° C (N = 13 individuals) . Different 
letters in a vertical column denote significant difference (F-test: P<O.Ol). 

The preoviposition period was almost the same 
with the three phytoseiids (Table 3). Oviposition 
period likewise was shorter in T. athiasae and A. olivi 
than in A. barkeri. T. transvaalensis had a long adult 
period without reproductive activity and this implies 
that T. transvaalensis females may require nutrients 
other than E. orientalis to develop their eggs. T. 
athiasae had an adult longevity shorter than other 
phytoseiids (Table 3). 

The highest rate of oviposition was recorded in A. 
barkeri and T. athiasae (Table 4). In the present study, 
A. olivi showed a low rate of oviposition suggesting 
that the host plant may have negatively affected the 
performance of the predator. 

The total number of eggs laid per female by A. 
barkeri and T. athiasae seems to be in the high or 
medium range, respectively, when compared with 
those obtained for other phytoseiid species and 

E. orientalis as prey (SwiRSKI & DoRZIA, 1968, 1969; 
METWALLY et al., 1984; ABou-AWAD et al., 1989; 
EL-BAGOURY et al., 1989; SHIH et al., 1993). 

Predator species 

A. barkeri 

T athiasae 

A. olivi 

T transvaalensis 

Total no. eggs 
oviposited 

58.0 ± 1.5 

41.86 ± 2.82 

17.85 ± 0.91 

O.OOd 

Average no. eggs 
oviposited/female/day 

during oviposition period 

2.40 ± 0.11 a 

2.48 ± 0.33 a 

1.12 ± 0.07 b 

0.00 d 

TABLE 4: Fecundity of four species of Phytoseiidae on E. orientalis 
as a food source at 27° C (N =13 individuals). Different letters in 
vertical column denote significant difference (F-test: P<0.01). 

A high reproduction rate also was recorded with 
E. orientalis as prey for A. /argoensis Muma, and 
A. gossipi El-Badry (KAMBUROV, 1971; YousEF & 
EL-HALAWANY, 1982). Only a few species considered 



m the highest fecundity range, such as A. bibens 
Blommers or the genus Phyloseiulus Evans, produce 
more than 50 eggs per female (MAcMuRTRY et al., 

1970; BLOMMERS, 1976). 
In the present study, E. orientalis did not provide 

suitable food for development to be completed or for 
egg laying in T. talbii, T. balanites, A. badri, A. 
cabonus and A. lindquisti. EL-BAGOURY & MoMEN 
(1989) obtained an oviposition rate of 0.9 eggs/ 
female of T. balanites per day on the eriophyid mite, 
E. dioscoridis. T. talbii has been reported by ALY 
(1994) to develop and reproduce when fed on the 
tydeid mite T. californicus (Banks). Although detailed 
studies were not made, females of A. badryi, A. 
lindquisti and A. cabonus were also observed in the 
laboratory feeding on other animal prey such as the 
eriophyid mite, E. olivi Zaher & Abou-Awad, scale 
insect crawlers, and tydeid mites. The potential of 
these foods should be investigated further. The pre
sent study suggests that the predators A. badryi, 

A. lindquisti, A . cabonus, T. balanites and T. talbii are 
not closely associated with tetranychid mites. The 
reason for the unsuitability of E. orientalis for the 
phytoseiid predators tested is not known, but it might 
be attributed to the morpho-physiological characte
ristics (e.g. resistance of prey cuticle or ultrastruc
ture) or it could be that E. orientalis is physiologically 
unsuitable as prey for the predators studied. Conside
rable work remains to be done to fully evaluate the 
effectiveness and control potential of the phytoseiid 
predators tested. 

REFERENCES 

ABou-AwAo (B. A-), 1983.- Amblyseius gossipi (Acarina: 
Phytoselidae) as a predator of the tomato erinewn mite, 
Eriophyes lycopersici (Acari: Eryophyiidae).- Entomo
phaga, 28: 363-366. 

ABOU-AWAD (B. A.) & EL-BANHAWY (E. M.), 1986. -
Biological studies of Amblyseius olivi, a new predator of 
eryophyiid mites infesting olive trees in Egypt (Acari: 
Phytoseiidae).- Entomophaga, 31: 99-103. 

ABou-AWAD (B. A.), NASR(A. K.), GOMAA(E. A.) &ABOU 
ELELA (M. M.), 1989. -Life history of the predatory 
mite, Cydnodromella negevi and the effect of nutrition on 
its biology (Acari: Phytoseiidae).- Insect Sci. Applic., 
10: 617-623. 

22 
ALY (F. S.), 1994. - Biological and ecological studies on 

some predacious mesostigmatic mites with special 
reference to the family Phytoseiidae. - Ph.D. Thesis, 
University of Cairo, Egypt. 

AMANO (H.) & CHANT (D. A.), 1977. - Life history and 
reproduction of two species of predacious mites, Phyto
seiulus persimilis Athias-Henriot and Amblyseius ander
soni Chant (Acarina: Phytoseiidae). - Can. J. Zoo!., 55: 
1978-1983. 

BLOMMERS (L.), 1976.- Capacities for increase and preda
tion in Amblyseius bibens (Acarina: Phytoseiidae). - Z. 
Angew. Entomol., 81: 225-244. 

Burnett (T.), 1971. - Prey consumption in acarine 
predator-prey population reared in the greenhouse. -
Can. J. Zoo!., 49: 903-913. 

CHANT (D. A.), 1961. - An experiment in biological 
control of Tetranychus telarius (L.) (Acarina: Phytoseii
dae) in a glasshouse using the predacious mite, Phytoseiu
lus persimilis Athias-Henriot (Phytoseiidae). - Can. 
Entomol., 93: 437-443. 

CHANT (D. A.) & FLESCHNER (C. A.), 1960.- Some obser
vations on the ecology of phytoseiid mites (Acarina: 
Phytoseiidae) in California. - Entomophaga, 5: 131-
139. 

CHESSON (J.), 1978. - Measuring preference in selective 
predation. - Ecology, 59: 211-215. 

EL-BAGOURY (M.) & MOMEN (F. M.), 1989. - Typh/odro
mus balanites (Acarina: Phytoseiidae) as a predator of 
the gall mite, Eriophyes dioscoridis (Acarina: Eriophyi
dae). - Ann. Agric. Sci. Moshtohor, 27 (4): 2513-2520. 

EL-BAGOURY (M.), HEKAL (A. M.), HAFEZ (S. M.) & 
FAHMY (S.), 1989. - Biological aspects of Phytoseius 
so/anus El-Badry fed on Eutetranychus orientalis (Klein) 
and Brevipalpus pulcher (C. & F.). -Ann. Agric. Sci., 
Fac. Agric., Ain Shams Univ., 34 (1): 459-466. 

EL-BANHAWY (E. M.), 1974.- Life history studies on the 
predatory mite, Phytoseius finitimus Ribaga (Acarina: 
Phytoseiidae). - Rev. Bras. Bioi., 34: 437-442. 

FLAHERTY (D. L.), 1967.- The ecology and importance of 
spider mites on grapevine in the southern San Joaquin 
Valley with emphasis on the role of Metaseiulus occiden
talis (Nesbitt). - Ph.D. Thesis, Univ. Calif., Berkeley. 

KAMBUROV (S. S.), 1971. - Feeding, development and 
reproduction of Amblyseius largoensis on various food 
substances. - J. econ. Entomol. , 64 (3): 643-648. 

McMURTRY (J. A.), HUFFAKER (C. B.) & VAN DE VRIE (M.), 
1970.- Ecology of tetranychid mites and their natural 
enemies: a review. Tetranychid enemies: their biological 
characters and the impact of sprays practices.- Hilgar
dia, 40 (11): 331-390. 

METWALLY (A. M.), ABOU-EL-NAGA (M. M.), TAHA (H. 
A.) & HooA (F. M.), 1984.- Studies on feeding, repro-



ducti on and development of Amblyseius swirskii (Athias
Henriot) (Acarina: Phytoseiidae ). - Agric. Res. Rev., 62: 
323-326. 

MoMEN (F. M .), 1995.- Feeding, development and repro
duction of Amblyseius barkeri (Acarina: Phytoseiidae) 
on various kinds of food substances. - Acarologia, 36 
(2): 101-105. 

MoMEN (F. M.) & EL-SAW AY (S. A.), 1993.- Biology and 
feeding behaviour of the predatory mite, Amblyseius 
swirskii (Acari : Phytoseiidae). - Acarologia, 34 (3): 199-
204. 

MORI (H.) & CHANT (D. A.), 1966. -The influence of 
humidity on the activity of Phytoseiulus persimilis 
Athias-Henriot and its prey, Tetranychus urticae Koch 
(Acarina Phytoseiidae: Tetranychidae).- Can. J. Zoo!., 
44: 863-871. 

SABELIS (M.), 1981. - Biological control of two-spotted 
spider mites using phytoseiid predators. - Agric. Res. 
Rep. 910, Part 1, Pudoc, Wageningen, 242 pp. 

SHIH (C. I. T.), CHANG (H. Y), Hsu. (P. H.) & HWANG (Y 
F.), 1993. - Responses of Amblyseius ova/is (Evans) 
(Acarina: Phytoseiidae) to natural food resources and 
two artificial diets.- Exp. App. Acarol., 17: 503-519. 

23 
SWIRSKI (E.), AMITAI (S.) & DORZIA (N.), 1967.- Labora

tory studies on the feeding, development and reproduc
tion of the predacious mite Amblyseius rubini Swirski & 
Amitai and Amblyseius swirskii (Acari: Phytoseiidae) on 
various kinds of food substances.- Israel J. Agric. Res., 
17: 101-119. 

SWIRSKI (E.) & DORZIA (N.), 1968. - Studies on the 
feeding, development and oviposition of the predacious 
mite Amblyseius limonicus Garman and McGregor (Aca
rina: Phytoseiidae) on various kinds of food substances. 
- Israel J. Agric. Res., 18: 71-75. 

SwiRSKI (E.) & DORZIA (N.), 1969.- Laboratory studies 
on the feeding, development and fecundity of the preda
cious mite Typhlodromus occidentalis Nesbitt (Acarina: 
Phytoseiidae) on various kinds of food substances. -
Israel J. Agric. Res. 19: 143-145. 

YousEF(A. T.) & EL-HALAWANY (M. E.), 1982. -Effect of 
prey species on the biology of Amblyseius gossipi 
El-Badry (Acari: Mesostigmata: Phytoseiidae).- Aca
rologia, 23 (2): 113-117. 




