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Tylenchulus semipenelrans Cobb, present in ail regions
of the world where citrus is grown, also occurs in ail
citrus growing regions of Spain (Ortuiio Martinez el al.,
1969; Bello el al., 1986; Martinez Beringola el al., 1987).
Populations of T semipenelrans have been defined as
biotypes according ta the host status of several indicator
plants species (lnserra el al., 1980). Three T semipenelrans biotypes have been idenùfied to date, the" Citrus
biotype" infects Citrus spp., Carrizo and Troyer citrange, olive, grape and persimmon. The" MediterraVol. 15, nO 5 - 1992

nean biotype" is very close to the" Citrus biotype" but
does not reproduce on olive. The " Poncirus biotype"
reproduces on Citrus spp., Poncirus lrijoliala, their
hybrids, and grape but not on olive. The occurrence of
biotypes of the nematode is of rdevance to rootstock
breeding programs, the choice of rootstock to be
planted, and other management pracùces.
In this paper, the results of a differential host test
carried out to identify the biotype of four Spanish
populations of T semipenelrans are reported.
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Materials and methods
The indicator plants included sour orange (Citrus
aurantium), trifoliate orange (P lrifoliala Rubidoux?),
Carrizo citrange, C. macrophila, grape (Vitis rupeslris),
and olive (Olea europea var" Arvequina ").
Soil infested by T semipenelrans was collected from
around sour orange rootstock at four locations in the
provinces of Barcelona, Tarragona (two locations) and
Valencia. The infested soil from each location was
screened and mixed with a substrate in such a proportion as to give 4-5 nematodes/cm 3 substrate. The
substrate consisted of a mixture 1: 1 (v/v) of steam
sterilized sand and peat moss with the addition of
superphosphate at a rate of 1.5 g/dm 3 (pH adjusted to
6.5 with CaCO,). Populations were tested separately and
each treatment was replicated five times. Plants were
maintained under shading for 7 months.
Fibrous roots were cut into 0.5 cm sections and
juvenile and male nematodes were extracted from 3 g by
root incubation for 36 h at 24 "c (Tarjan, 1972). Mature
females were removed from roots by blender maceration
for 30 sand centrifugation-sugar flotation (McSoriey el
al., 1984). Nematodes were collected on a 45 llm-pore
screen.
Data for T semipenelrans females/g root were transformed to log (x + 1) and subjected to analysis of
variance. Means were compared by the LSD Test
(P = 0.05).

Results and discussion
The four populations of T semipenelrans completed
their life cycle (mature females on roots) on the Citrus
species and the hybrid Carrizo but failed on trifoliate
orange and olive (Table 1). Sorne juveniles and males

were recovered from P. Trifoliata and olive inoculated
with the Barcelona and Tarragona populations
(Table 1). These nematodes probably
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There are few reports confirming nematodes as the
diet of soil mites. Linford and Oliviera (1938) observed
mites feeding on root knot nematodes. Murphy and
Doncaster (1957) reported injury of Helerodera cysts by
a mite. The most definite association came from the
work of Rodriguez el al. (1962) who observed that when
given equal choice, the adult mite Macrocheles muscaedomesticae preferred house fly eggs over nematodes
while proto- and deutonymph under same conditions
preferred nematodes. An oribatid mite Pergalumna sp.,
fed upon Pelodera lambdiense and Tylenchorhynchus
martini in large numbers (Rocken & Woodring, 1965).
Muraoka and Ishibishi (1976) described feeding by
many species of mites which were identified as nematode predators. Recently, Imbriani and Mankau (1983)
observed feeding of a neostigmatid mite, Lasioseius
scapulatus on Aphelenchus avenae and Cephalobus sp.
In the present work observations were made on the
predatory behaviour of Tyrophagus putrescentiae (Sarcoptiformis : Acridae) using nematodes as prey.
Materials and methods
Prey catching and feeding mechanisms were studied
in culture dishes and special observation chambers. A
Vol. 15, nO 5 - 1992

plastic ring (1 cm high; 2 cm diam.) glued to a coverslip
at one end, was fixed in the middle of a metallic slide.
The chamber, thus formed, was filled with 1 % water
agar. The mites and prey nematodes were then inoculated and the ring was sealed with another coverslip to
prevent air drying and escape of mites. Predation was
observed on Rhabditis sp., Cephalobus sp., Hirschmanniella oryzae and Tylenchorhynchus mashhoodi. The rate
of predation by T putrescentiae was determined by using
five adult mites against 50 individuals of prey. The effect
of prey density on the rate of predation by T putrescentiae was observed by placing 25,50,75, 100, 125, 150,
175 and 200 individuals of H. oryzae separately with five
predators. The number of individuals killed or consumed by the mites was recorded after 24 h. Ali experiments were carried out at 28 ± 2 "c and replicated five
times.
Predatory behaviour
T putrescentiae feed on nematodes and other microorganisms in culture dishes. During routine observations the cultures of saprophagous species of nematodes viz., Acrobeloides, Cephalobus, Rhabditis, Panagrellus and predaceous nematodes viz., Mononchus
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