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EFFECT OF TYPE OF PREY
ON THE LIFE PARAMETERS OF THE SOIL PREDACIOUS MITE,
GAMASIPHIS TYLOPHAGOUS (MESOSTIGMATA: OLOGAMASIDAE),
A PREDATOR OF THE CITRUS PARASITIC NEMATODE,
TYLENCHULUS SEMIPENETRANS (TYLENCHIDA: TYLENCHULIDAE)
BY E. M. EL-BANHAWY* , B. M. EL-SAWAF**, H. 0. OSMAN* and S. I. AFIA *
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SUMMARY: Individuals of the predacious mite, Gamasiphis tylophagous
El-Borolossy & El-Banhawy, developed faster on the citrus parasitic nematode,
Tylenchulus semipenetrans Cobb., than on the acarid mite, Rhizoglyphus robini
Claparede. Duration of the adult stage was insignificantly affected by type of
prey, although reproduction significantly increased on the nematodes and
decreased on the acarid mites. The life table parameters were greatly affected by
changing temperature. Below 30° C, individuals developed slower and produced
fewer eggs. Other parameters, such as sex ratio, seem not to be affected by
temperature.
RESUME : Les individus de l'acarien predateur Gamasiphis tylophagous
El-Borossoly & El-Banhawy se developpent plus vite sur le nematode parasite du
citronnier, Tylenchulus semipenetrans Cobb., que sur l'acaride Rhizoglyphus
robini Claparede. Bien que le taux de reproduction soit significativement plus
important sur nematodes que sur acaridide, la longueur de la vie adulte n'est pas
affectee. Les parametres de la la table de vie sont grandement affectes par les
temperatures. A moins de 30° C, la vitesse de developpement diminue ainsi que
la production d'reufs. Le sex-ratio n'est pas affecte.

INTRODUCTION
The citrus parasitic nematode Tylenchulus semipenetrans Cobb. is a serious pest of citrus, causing
much damage and greatly reducing yields under
severe infestation. To reduce the damage, several
control methods, such as resistant rootstock and chemical control, have been recommended. Recently,
biological control including biocontrol agents has

been investigated as a safe and inexpensive method of
control. Among bio-agents, soil predacious mites
seem to be promising against nematodes (INSERRA &
DAVIS, 1983, WALTER et al., 1987, 1993). In a citrus
field experiment, designed to study the effect of different regimes of fertilization on the interaction of the
citrus parasitic nematode T. semipenetrans and soil
predacious mites, the gamasid mite Gamasiphis tylophagous El-Borolosy & El-Banhawy was recorded in
great numbers and associated with low population
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26levels of the citrus parasitic nematode (EL-BANHAWY
et al., 1998).
The present work is a study of the development
and reproduction of this predator when maintained
on the citrus parasitic nematode, T. semipenetrans,
compared with an alternative prey, Rhizoglyphus
robini Claparede that is frequently encountered in
the citrus orchard in association with predacious
mites.

MATERIAL AND METHODS

Diet

T semipenetrans

R . robini

25
2.5 ± 0.6
21

25
2.7 ± 0.8
15

2.1 ± 0.8
20
3.4 ± 1.1

3.5 ± 1.2
13

Larvae observed
Average ± S.D.
Protonymphs observed
Average ± S.D.
Deutonymphs observed
Average ± S.D.
Total individuals observed
Average ± S.D.
Reached Maturity(%)
Preoviposition
Longevity
Eggs/Female

Individuals of G tylophagous were extracted from
soil of citrus orchard, using Tullgren funnels, and
mass reared in the laboratory. Rearing cells are made
of plastic (3 cm diameter x 2 cm height) lined with
charcoal-plaster and covered with a plastic lid with
several minute holes for ventilation. To keep the plaster floor moderately moist, droplets of water were
added at regular intervals. Individuals were maintained on a pure nematode suspension, mainly the citrus
parasitic nematode (85 % T. semipenetrans + 15 %
saprophytic nematodes). To study the feeding habits,
newly hatched larvae of G tylophagous were isolated
singly in experimental cells (1 cm diameter x 0.5 cm
height) and supplied with nematode diet, mainly T.
semipenetrans, or with the acarid mite R. robini. Biological observations on the development, reproduction and survival were recorded daily and replacement of food was carried out every 3 days.
Experiments were conducted in a dark incubator at
30-32° C and about 90% R.H. To study the affect of
temperature on the life table parameters, observations were also taken at 24-26° C and comparisons
made with the basic computer program Life table-48
(ABOU-SETTA et al., 1986).

RESULTS
Larvae of the predacious mite G ty lophagous successfully developed on the parasitic nematode T.
semipenetrans, as 80 % of the individuals reached
maturity. In contrast, 52 % of individuals reached
maturity on the acarid mites. Mated females ovipo-

3.9 ± 1.3
13
10.7 ± 2.1
52

20
8.1 ± 1.7
80
6.4 ± 4.3

8.0 ± 2.4
52.2 ± 3.0
18.6 ± 2.4

58.4 ± 4.4
25.3 ± 4.4

TABLE 1: Duration of the different immature and adult stages (days)
of Gamasiphis tylophagous confined on citrus parasitic nematode, Tylenchulus semipenetrans, and the acarid mite Rhizoglyphus robini at 30-32° C.

Temperature
Parameter
Development time (days)
Preoviposition period
Time to 50 % mortality
Mean total fecundity
(eggs/female)

25°

c

30°

c

21.8

11.4

10.6
49
13.6

6.4
56

N et reproduction rate (R 0 )
Generation time (T)
Intrinsic rate of increase (rm)
Finite rate of increase, A=e'm

68.0
36.0
0.11 7
1.124

Sex ratio (female/total)

0.38

58.4
251.2
19.7
0.281
1.324
0.44

TABLE 2: Effect of temperature on the life table parameters of
Gamasiphis ty lophagous confined on nematodes (N=30).

sited after a period of 7-8 days, irrespective of diets,
indicating insignificant diet effect on the preoviposition period (Table 1). On T. semipenetrans, the average number of eggs/female was about 25, but on the
acarid mite only 18. On both diets, females reproduced at a slower initial rate. This rate generally
increased and the maximum reproduction was maintained for several weeks and then dropped to nil. In
fact, the nematode diet encouraged better reproduction rate, with the average number of eggs/female/day
on T. semipenetrans exceeding that on acarid mites
(Fig.l). Females lived longer on nematodes as 50 %
of females survived for 56 days, while on the acarid
mites they survived less than 50 days. Temperature

27
greatly affected the different biological aspects of the
predacious mite G tylophagous. A decrease of 5° C in
temperature almost doubled the time required for
development to the adult stage and lowered the mean

fecundity to 20 % (Table2). Other parameters, such as
sex ratio, seem not to be affected by temperature
change.
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I: Daily reproduction rate during lifespan of Gamasiphis ty lophagous on the citrus parasitic nematode, Tylenchulus semipenetrans, and the
acarid mite, Rhizoglyphous robini.

FIG.

DISCUSSION
The predacious mite G tylophagous was extracted
in great numbers from soil of abandoned citrus
orchard (fertilizer free) and always associated with
low population of the citrus parasitic nematode, T
semipenetrans. In general, gamasid mites tend to feed
on a limited number of prey. For example, G vermivorax Waiter prey on Rhabditis nematodes, mites and
collembola (WALTER et al., 1987); Macrocheles scheaf eri Waiter feed on free living nematodes and mites,
but on when fed collembola deposited no eggs
(WALTER, 1988). In the present work, G tylophagous
showed similar feeding habits as individuals successfully developed on the citrus parasitic nematode, T
semipenetrans and the acarid mite R. robini, although

they preferred the nematode diet. Several other
predacious species are reported to feed only on nematodes and are further regarded as aggressive nematophagous predators: M. muscaedomesticae (Scopoli)
on Rhabditella leptura (Cobb.) (RODRIGUEZ et al.,
1962) on several Rhabditis nematodes and the parasitic nematode, Aphelenchoides composticola (ITo,
1971 ); Lasioseius penicilliger Berlese on Tylenchorhy nchus dubius (SHARMA, 1971); Hypoaspis aculeifer
(Canestrini) on Meloidogyne or Heterodera parasitic
nematodes (INSERRA & DAVIS, 1983). Preying on alternative diet, such as acarid mites or soft Oribatei, is an
advantage for a natural enemy like G tylophagous.
During periods of low population densities of parasitic nematodes, such a diet would have maintained the
population of the predators and conserve a reliable
number of individuals for the next season.
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