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Summary. Preliminary surveys undertaken in Morocco, Algeria and Tunisia during 1988 to 1990, revealed the presence of several nema-
rode species associated with chickpea, faba bean, lentil, and rea. Root-Iesion nematodes were the most widespread nematodes on ali
crops. Pratylenchus thomei, P. penetrans, and P. mediterraneus though occurred in ali countries, were dominant in Morocco, Algeria, and
Tunisia, respectively, and were suspected to be responsible far the decline of legume crops. P. crenatus and P. neglectus were also present
in Algeria, buI Pratylenchoides leiocauda was most widespread in Algeria and P. ritteri was found in two chickpea samples in Tunisia. Zy-
gotylenchus guevarai was present in few samples in ali countries. Heterodera goettingiana was detected in ali countries, buI only in a few
samples of faba bean and rea it was in large numbers. Nematode specimens, mostly juveniles, were also found in the roots of chickpea,
buI severe damage was observed only on faba bean and rea. Meloidogyne artiellia was also present in ali countries, buI symptorns of the
nematode attack were evident only on chickpea, especially in Morocco. AlI stem and leaf samples of faba bean contained many Ditylen-
chus dipsaci specimens which were often associated with severe tissue necrosis and distortions. Other nematodes, found in the scii, buI
never associated with crop decline, were species of Helicotylenchus, Hoplolaimus, Paratylenchus, Rotylenchus, Rotylenchulus, 7}llenchus
and Tylenchorhynchus. Paralongidorus sp., Trophurus sp., and Xphinema pachtaicum were each found only in one sample.

Materlals and methodsNematodes cause severe damage to food legumes in
many countries (Greco, 1985; Greco and Di Vita, 1988;
Greco and Sharma, 1990; Sikora and Greco, 1990). Among
them Heterodera goettingiana Uebscher is highly damag-
ing to rea (Pisum sativum L.) and faba bean (Vicia faba
L.) in almost ali Mediterranean countries (Di Vita and Gre-
co, 1986). Information on nematodes infecting chickpea
(Cicer arietinum L.) and lentil (Lens culinaris Medic.) is
limited. The root-knot nematode (Meloidogyne artiellia
Franklin) infects chickpea in Italy, Spain and Syria (Di Vita
and Greco, 1988a), while the chickpea cyst nematode, H.
ciceri Vovlas, Greco et Di Vita, has been reported on
chickpea and lenti! oniy in Syria (Vovlas et al., 1985). This
nematodes occur along with the root-lesion nematodes,
mostly pratylencbus tbornet' Sher et Allen, but also with P.
mediterraneus Corbett, and Pratylencboides alkani Yuksel.
Other nematodes afe of minor importance (Greco et al.,
1984; 1992). However, lime is known about nematodes of
food legumes in North Africa. Therefore surveys were con-
ducted during 1988 to 1990 to identify the nematodes as-
sociated with these crops in Morocco, Algeria, and Tunisia
and to serve as a basis far future investigations aiming at
elucidating the role that these pathogens play in the le-
I!ume oroduction in these countries.

The surveys were undertaken in the major chickpea,
faba bean, and lentiI areas of Moroco in 1988, Algeria in
1989, and Tunisia in 1990 during ApriI and May when
these crops were actively growing and nematodes were
supposed to be in large numbers. Two samples were also
collected in pea crops. A 2 kg soiI sample was collected
from the rhizosphere of 4-5 plants in each sampled field.
However, soiI samples were not collected in Algeria be-
cause of lack of faciIities far extracting nematodes. Root
samples were collected from the same sites. Paba bean
shoot samples were also collected.

Samples were collected preferably in fields showing
crop yellowing and stunting and at regular distances
between samples where no symptorns were evident.

Nematodes were extracted from 500 cm3 soiIusing the
Cobb's wet sieving and Baermann's funnel method, flXed
in 5% hot formalin and counted. Roots were incubated in
jars (Young, 1954) to extract endoparasitic migratory nem-
atodes which were then preserved in 5% formalin. Endo-
parasitic sedentary and remaining migratory nematodes
were extracted later using the Coolen's method (1979).
Nematodes from aerial plant parts were extracted usin~





Fig. - Distribution of endoparasitic nematodes in chickpea and faba bean crops in Morocco from root obselVations made in 1988.

four samples of chickpea collected at Had Harrara (1), Za-
gota (1), and Fes (2) (Table I). In these sites, infested
plants did not show symptoms of nematode attack and on-
ly a few adult nematodes were present in the roots.

Root-knot nematodes: on1y M. artiel/ia was detected. It
was found on1y in roots of chickpea in rive samples (8%)
at Fes (1), Settat (1), Sept Maarif (1), and Safi (2) (Table I).
Symptoms of nematode attack (yellowing and stunting)
were obvious in ali infested fields and especially at Safi.

Root-lesion nematodes: ali root samples of chickpea
and faba bean were infested with root-lesion nematodes.
Infestation was often severe; roots were largely or com-
pletely necrotized and shoots showed poor growth and
yellowing. Generally one species of root-lesion nematode
per sample was observed, but combined infestation of
these with cyst and root-knot nematodes was also fre-

quent. The most common species recovered was P. thor-
nei (61%) (Table I) on both chickpea and faba bean. Up
to 12,000 P. thomei specimens/5 g roots were present in
several root samples, such as those from Merchouch. Spec-
imens resembling P. zeae Graham were observed in 13
root samples (22%) of both crops. Less frequent were
P. penetrans (Cobb) Filipijev et Schuurmans Stekhoven
(12%), P. mediterraneus (5%) and Zygotylenchus guevarai
(Tobar Jimenez) Brawn et Loof (2%), alI in roots of chick-
rea (Table I; Fig. 1).

Stem and bulb nematode: Ditylenchus dipsaci (Khuen)
Filipijev was extracted from ali faba bean aerial plant part
samples. In two fields at Birjdid, one at Benahemed, and
one at Jamat Shaim symptoms of nematode attack (leaf
and stem necrosis and stem and pod distortions) were
very evident and damage was severe.
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Fig. 3 - Distribution of endoparasitic nematodes in chickpea, faba
bean and lentil crops in Tunisia from root observations made in
1990.

The rea cyst nematode (H. goettingiana) is very dam-
aging to rea and faba bean and severe yield loss is to be
expected when population densities of the nematode afe
larger than 0.5 or 1 eggig soil, which represent the toler-
ance limits of the two crops, respectively (Greco et al.,
1991). Although specimens of this nematode were extract-
ed from roots of chickpea and lentil, no crop damage oc-
curred on these crops as they afe poor hosts far this nem-
atode (Alcala et al., 1970; Di Vita et al., 1980). Growing fa-
ba bean, grasspea (Latbyrus sativus L.), rea, or vetch (Vi-
cia sativa L.), which afe the main hosts far H. goettingia-
na, not more than once every 4-5 years would prevent
darnage caused by this cyst nematode (Di Vita and Greco,
1986).

The root-knot nematode (M. artiellia) , although
present in alI the tree countries, was not common. Symp-
torns of nernatode attack were evident only on chickpea,
confrnning its susceptibility to this nematode. Growing le-
gumes, crucifers, or cereals crops, alI good hosts far M. ar-
tiellia (Di Vita et al., 1985), would increase nematode in-
festation and yield losses. Severe yield losses of chickpea
and wheat may occur in fields with nematode population
densities of more than 0.1 and 0.4 eggicm3 soil in both
crops, respectively (Di Vita and Greco, 1988a; 1988b). Ro-
tating legumes with plant species belonging to the other
botanical families will reduce nernatode population den-
sities and thus increase yield.

The stem and bulb nematode (D. dipsacv is abundant
and very damaging to faba bean and severa! other plant
species in the Mediterranean basin (Sikora and Greco,
1990). It was extracted in large numbers from alI shoots of
faba bean showing symptoms of nematode infestation.
Plant quarantine regulations of many countries require that
imported faba bean seed stocks afe free of the nematodes.
Sowing seeds free of nematodes, weed contrai and the
lise of crop rotations afe recommended to limit the spread
of and darnage caused by this nernatode. The potential of
D. dipsaci as a pest of lentil and rea must also be studied
(Inserra and Vovlas, 1979; Greco et al., 1992).

Other nematodes found in the soil were not associated
with crop decline and, therefore, afe considered of minor

agricultura! importance.
These surveys cannot be considered exaustive. There-

fare, investigations should be undertaken on dynamics of
different nematode species under local environmental con-
ditions, the host range of local populations of the root-Ie-
sion nematodes, Pratylencbus spp., and yield losses of in-
fested crops, to obtain insight on the role that nematodes
play in legume production in North Africa.

lost in fields infested with P. tbonwi. Although the level of
damage caused by these nematodes is less than that
caused by cyst and root-knot nernatodes, their wide distri-
bution contribute to their economic importance at the
country level. However, the effect of the other nernatodes
on the yield of the sampled crops is not yet documented.
pratylencbus spp. bave wide host ranges thus making
their contrai by crop rotation difficult.
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