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Disease Problems
on

Legume Crops

Diseases of Major Food Legume Crops in Syria

S. B. Hanounik
Plant Pathologist, Tobacco Research Institute, Lattakia, Syria

Broad bean (Vicia faba), lentil (Lens culinaris), and chick-pea (Cicer arietinum) are
the major food legume crops grown in Syria, and have been used for thousands of years as
major sources of low-cost protein food for both human and livestock consumption. They
are produced on average areas of 15 000, 140 000, and 70 000 ha, respectively and thus
contribute considerably to the agriculture of the country. Lentils are grown predominantly
in the northern and central areas of Syria, whereas the production of chick-peas is
concentrated in the southern provinces. Broad beans are cultivated throughout the country
under a very wide range of environmental conditions and are frequently irrigated, unlike
the other two crops, which are almost exclusively produced under rainfed conditions.

The yield and quality of these important crops are affected appreciably by a number of

diseases that, depending on weather conditions, host susceptibility, and pathogen
virulence, may cause severe losses in certain seasons and at certain locations. Of the three
crops, broad bean is the most severely affected, followed by chick-pea and then lentil.
Disease severity is usually greater in the coastal districts of Syria, where both rainfall and
humidity are higher, as opposed to the drier areas of the interior. For this reason, this
report, which aims to analyze the disease situation in the three major legume crops in Syria
in an attempt to identify the most important disease problems and to indicate research
priorities geared to their solution, is based mainly on studies conducted in the coastal
districts. It involves the locational spread and severity of broad bean diseases, the

development of these diseases as related to planting date, and observations on
disease-screening nurseries of lentil, chick-pea, and broad bean.

Diseases of Broad Beans

The importance of diseases as a major limiting factor in broad bean production has
become clear throughout the world in recent years. Broad beans in Syria are affected by a
number of diseases including root rot/wilt complex, chocolate spot, Ascochyta blight,
Alternaria spot, rust, powdery mildew, and several viruses. Local cultivars of the crop are
generally susceptible to many of the pathogens, and diseases of one type or another are
evident on almost all farms.

Disease Survey

In an attempt to analyze the disease situation and identify the major broad bean disease
problems, a preliminary survey was conducted during the 1976-77 season in the coastal
districts of the country. Representative collections of 10-15 diseased plants were taken
from each of 61 fields distributed along 130 km of the region from north to south. Disease
development was encouraged in the diseased plant parts through incubation under moist
and favourable conditions and the pathogens involved were identified by microscopic
examination of these parts. Diseases were recorded as being present when the specimen
showed both the characteristic symptoms and the causal organisms of the particular
diseases. This survey indicated the presence of two viral and six fungal diseases, as follow.
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Viral Diseases

Diseases caused by viral pathogens were characterized by two distinct patterns of
symptoms, namely, blotching of the young leaves with light and dark green areas,
producing a mottled mosaic pattern; and yellowing and curling of the upper and younger
leaves. No attempt was made to purify or identify the causal organisms.

Fungal Diseases

RustSmall light-coloured pustules on the leaves, developing into well-defined
circular reddish pustules, containing thick-walled, single-celled, oval spores on long stalks
indicated an infection of rust, apparently caused by Uromycesfabae. The disease was very
widespread during the season under consideration, being present in 93% of the sample
fields. It was rarely identified early in the season, but became severe in February and
March, causing considerable defoliation. However, yield losses are probably slight except
on late planted crops, as the disease appears late after many of the pods have already been
set.

Chocolate spot - Starting as small, well-defined, slightly sunken, reddish spots, 2-5
mm in diameter with dark brown margins, the characteristic symptoms of chocolate spot
become larger later in the season and may coalesce to form irregular and dark lesions.
These symptoms were resolved into two distinct types of host reaction: small, brown,
well-defined spots; and darker, coalesced lesions. Whether these two reactions are due to
different strains of the pathogen or to differences in host physiology at the time of infection
has still not been determined. Under microscopic examination, the oval/spherical,
single-celled conidia borne in clusters at the tips of irregular conidiophores indicated
Botrytis fabae as the causal agent. The disease was widespread and reached epiphytotic
levels in December and January, a period characterized by cool and humid weather and the
formation of dew on broad bean leaves. It was present in 86% of the sample locations and
was probably the most destructive of the diseases studied in the 1976-77 season. A
comparison of a sample of heavily infected plants with a similar sample of disease-free
material indicated losses of up to 75% in the green seed weight of the crop. Furthermore,
during extended periods of cool wet weather, infection caused total crop loss. Chocolate
spot has been controlled successfully in certain parts of Syria by the application of
dithiocarbamate fungicides. However, a similar approach to control in the coastal areas has
failed, due presumably to the rapid washing off of the chemical from crop leaves as a result
of the higher precipitation in these areas. The use of dithiocarbamates combined with a
sticking agent is currently being tested as a way around this problem.

Ascochyta blight - The symptoms of the disease, namely circular/oval, tan-coloured
spots with dark margins containing small black pycnidia, and the examination, which
revealed the presence of masses of oblong, one to two septate spores, confirmed that the
infection was caused by Ascochytafabae. This disease also reached epiphytotic conditions
during January and February and was found in 85% of the samples. Although the
symptoms were mainly confined to the leaves, pod and stem infections were also observed,
and appreciable losses were apparent. Ascochyta blight is a seed-borne disease and isolates
of the pathogen obtained from local seeds have been shown to possess a high degree of
virulence in artificial inoculation trials. The use of clean seed is therefore an important step
in minimizing infection and reducing yield losses caused by this disease.

Brown spot - The causal agent of this disease was identified as an A Iternaria species
from the characteristic circular, dark-brown lesions with concentric markings and a
surrounding halo of pale tissue and the brown chains of clavate, septate conidia that these
lesions contained. The lesions were mostly confined to the lower leaves during the early
part of the season, but spread to the upper leaves and pods as the season progressed. The
disease was encountered in 84% of the sites and its severity appeared to be enhanced by
interactions withBotrytisfabae andAscochytafabae, which seem to predispose the host to
infections by Alternaria spp.

Powdery mildew - Chlorotic leaf spots with a covering of powdery grey mycelium,
consisting of hyphae and conidiophores bearing one-celled conidia, indicated that these
infections were probably caused by Erysiphe polygoni. The disease was of minor
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importance during the 1976-77 season, as weather conditions did not favour disease
development, and only 5% of the sample locations were found to be infected.

Black root rot/wilt complex - Plants infected by this complex of diseases exhibit
general wilting and collapse. Infection usually occurs in isolated loci but in severe cases
most plants in the field become infected, stunted, and may die before flowering.
Preliminary identification of the causal agents indicate that this complex is caused by a
number of different pathogens. So far, several fungi, namely Rhizocronia spp. (from the
necrotic xylem), Phialophora spp. (from the pith tissue at the base of the stem), and a
Pythium spp. (from the roots of seedlings) have been isolated from infected plants. About
77% of the sample fields were infected, and, even though loss can be severe, it is highly
dependent on the stage at which the plant is attacked, younger plants in general being more
susceptible than older ones. In addition, it appears that heavy soils tend to favour disease
development, probably due to their superior water-retention characteristics.

Disease Development and Planting Date
By altering dates of crop planting, the relation between susceptible stages in the host,

environmental conditions, abundance of disease inoculum, and the incidence and
development of infections can also be changed. Investigations with local broad bean
varieties planted on 10 December, 25 December, 10 January, 25 January, and 18 February
have indicated that the severity of Ascochyta blight, chocolate spot, and root rot decreased
significantly with delay in planting. These decreases may have been associated with the
decreasing precipitation, increasing temperatures, or changes in relative humidity that
occurred during the period under consideration. No statistically significant differences
were detected between plantings in the development of Alternaria leaf spot, although
earlier plantings showed slightly lower levels of infection than the later ones.

Differences in disease development between dates of planting were probably due in
part to differences in the susceptibility of the broad bean plants at different stages of growth
and the abundance of disease inoculum at these stages, as well as to the environmental
considerations already mentioned. Additional research is needed to understand the
development of these diseases in relation to the physiological growth stages of the host
plants, so that control methods based on cultural practices can be put on a much more
rational base.

Diseases of Chick-peas

Chick-peas grown in Syria are affected significantly by both the diseases of the root
rot/wilt complex and Ascochyra blight. Disease severity is greater in the coastal zones, but
as this crop is grown predominantly in the drier south of the country, disease considerations
may be less important than in broad beans, which are cultivated under conditions much
more beneficial to disease preservation and development.

Root Rot/Wilt Complex

As with broad beans, preliminary attempts to identify the causal agent have revealed
the association of a number of fungi with the disease. These include Rhizoctonia sp.
(isolated from the tap roots), Fusarium sp. (from the vascular tissue), Peyronelleae sp.
(from the stem near the soil surface), and Phialophora sp. (from the lateral roots). Work is
currently under way to confirm the association of these organisms with the disease and to
establish their pathogenicity. Losses due to root rot/wilt complex are difficult to estimate,
but it is evident that severity is greater on plants grown in heavy and wet soils, and on the
crops planted early, during the rainy part of the season.

Ascochyta Blight
This is probably the most important disease of chick-peas in Syria, especially in years

when the rains continue late into spring. It can be very destructive in the humid coastal
districts where rainfall is high and may be particularly severe in crops that are early sown in
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November. Close examination of diseased tissue has shown the causal organism to be
Ascochvta rahiei.

Stemphylium

Attack by species of Stemphylium results in chlorosis of the leaves followed by
necrosis of their tips. The disease is considered to be of minor importance and is normally
found only on leaves of plants already infected with root rot. It appears that root and stem
infections by pathogens of the root rot/wilt complex increase the susceptibility of the plants
to infection by this organism.

Diseases of Lentils

Of the three major pulses grown in Syria, lentils are least affected by diseases. A few,
however, including root rot/wilt complex, downy mildew, rust, andAscochyta blight, have
been observed on farmers' fields.

Diseases caused by the pathogens of the root rot/wilt complex are probably the most
important of these. Infection is more severe in the coastal districts but, as lentils are
primarily grown in the inland areas with lower rates of annual rainfall, losses are rarely
very appreciable. One causal agent has been preliminarily identified as Phialophora sp.,
which was isolated from necrotic stem and root tissues. However, it seems likely that other
pathogens, such as Rhizoctonia and Fusariurn sp., are also associated with this disease
complex. More work on isolation and pathogenicity testing is required before any firm
identification can be made. As in chick-peas, infections by root rot/wilt pathogens appear
to render lentil foliage more susceptible to attack by Stemphylium sp.

At present, detailed information on the distribution and economic importance of
downy mildew (Peronospora sp.), rust (Uromycesfabae), andAscochyta blight of lentils is
not available. These diseases do not seem to have precipitated major losses as yet but may
remain as a potential problem in lentil-producing areas.

Research Priorities
In Syria, disease infection constitutes one of the most important constraints to the

production of broad beans and, to a lesser extent, chick-peas and lentils. The disease
situation in the country is complex and considerably more studies, especially disease
survey programs, similar to that initiated in the broad bean-producing coastal areas, should
be conducted throughout Syria in the major legume-producing areas. These surveys will
enable the identification of the disease problems of significance, their distribution, and
economic importance. Survey work to ascertain the countrywide importance of virus
diseases and their insect vectors Aphis sp. will also be necessary.

Information gained from this survey work will help to concentrate research activities
on the problems of prime importance and provide a valuable base from which the
development of effective disease control strategies for different diseases and locations can
proceed. At present no resistant cultivars are available for local production and thus
considerable emphasis should be placed on the identification of sources of resistance, the
incorporation of this resistance into improved varieties, and increasing the availability of
these varieties to the farmers. Due to its very favourable environment for disease
development, the coastal district of Syria is an excellent location for work of this type.
However, in support of this emphasis, much work still remains to be done on screening
techniques and methods of creating artificial epiphytotic conditions in the field, before
reasonable advances can be expected. With the present undeveloped state of breeding work
aimed at the production of resistant varieties, short-term efforts should also be geared
toward development of chemical controls together with modified agronomic practices,
including measures to control various weed reservoirs of inoculum, whereas long-term
research should focus more on an integrated control strategy in which resistant varieties
play the major role.
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Besides its more obvious effect on seed yield, disease can also affect seed quality and
hence the price that the farmer receives for his produce. Seeds infected with Ascochyta, for
example, are covered with brown spots and thus have a low market value. The relation
between disease infection and seed quality, in terms of protein quantity and quality, and the
presence of antinutritional factors need study, and quality considerations must be taken into
account in determining the economic feasibility of various disease control measures.

Much work remains to be done, but recognition of the magnitude of the problem and
the critical areas of importance within it are enabling research to focus itself much more
finely on providing solutions to the specific disease constraints, which at present prevent a
greatly increased production of these important food crops in Syria.
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