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Twenty-seven lentil fields. in northwest Syria were sur-
veved for wilt damage. The proportion of wilted plants in all
fields varied from 2 to 70% with a mean of 12%.Isolation of
fungi from diseased samples showed a dominance of Fusar-

ium spp. A pathogenicity test reproduced the disease and

showed that vascular wilt symptoms were associated with the
growth of Fusarium oxvsporum f. ,p. lenris within in_
fected tissues.
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Introduction
Lentit ( Lens culinaris Med.) is the most important pulse

crop in Svria covering an average area (1976 - 19g2) of
106.000 ha (1). Production is concentrated in the northwest
provinces of Aleppo. Idlib and Hama, which together repre-
sent about 68'/o of the lentil production in Syria. A sdrvey of
115 lentil fields in 1980 revealed damping-off. root ror and
wilt as being both widespread and damaging to yield (2). In
the following vears we observed wilt being the most damag-
ing disease to farmers' tentils in northwest Syria. Wilt on
lentils caused by Fusarium oxysporum f. sp. /enris is
known as a major reducer of yields in India, particularly in
Madhya Pradesh (3). The present survey was planned to
assess the proportion of wilt-affected plants in farmers' fields
and to determine the causal organism.

Materials ad Methods

Field Survey: During the first rveek of May 1984 twenty-
seven lentil fields were surveved in the north Syrian pro-
vinces of Aleppo.Idlib, and Hama. Sample numbers per pro-
vince were determined according to the crop's provincial dis-
tribution. Fields more than five kilometers apart were sur-
veyed within each province to cover the main growing areas
durins the pod filling stage of growth. At each site. the crop
area, the percentage of wilted plants, the symptoms express-
ed, and the growth stage of the crop were recorded. Dis-
eased plants were collected at 27 locations for laboratory stu-
dies.

Isolation: In the laboratory 15 pieces of 0.5 cm length of
the collar and primary rootsfrom each field sample were ster-
ilized for 3 minutes in mercuric chloride (1/ 1000). washed
first in distilled water and secondly in sterilized water. and
then dried in sterilized filter paper prior to planting. Two
growth media, namely potato dextrose agar (PDA) and lentil
seed extract agar (LSEA). were used. To prepare LSEA
medium, 100 g of lentil grains were boited to softness and fil-
tered. The filtrate was adjusted to 1 litre volurne. and then
20 g agar was added. The media was sterilized at 120.,C for

20 minutes. For isolation. the fifteen tissue pieces from each
lentil sample were cultured at 10,'. 15,, and 20.,C with five
randomlv selected pieces at each temperature regime. After
isolation the cultures were stored at 4.,C.

Pathogenicity: A pathogenicitv test was undertaken with
pot-sown lentils in an incubator. illuminated. with two
fluorescent lights ( 10W) on a 16h li_sht,/8h dark regime main-
tained at 20"C. Wet compost was sterilized at 120,,C for an
hour in an oven. and then put into plastic 8 cm pots. which
were sown with three seeds of cultivar precoz (lLL 460-5) sur-
face sterilized as above.

When the lentils were l2 cm high (l-5 - 18 davs after sow-
ine) the pots were inoculated with a pure culture of the fun-
gus. The inoculum (a 10 cm Petri dish covered with fungal
growth on LSEA medium) was mixed with 100 cc sterilized
water and blended. then 10 ml irrigated into each pot.

Following the development of vascular wilt svmptoms. re-
isolation of Fusarium was done from 0.5 cm long shoot
samples plated on LSEA media at 20,,C. After 2 days iden-
tifiable fungal growth occurred. Microscopic examinations of
the lentit vascular svstem were made using tongitudinal sec-
tions of shoot tissue stained in lactophenol cotton blue.

Results

Field Observations: Plants with wilt symptoms were found
in all 27 fields sampled. The proportion of wilted plants
varied from 2%. which was insignificant in terms of final
yield, to a maximum of 70% (Table 1). In general. lT'k of
the plants showed wilt symptoms, with Idlib province being
higher (18%) than the corresponding values for the province
of Aleppo (11%) or Hama (7%) (Tabte 1).

Fungal Growth: Three incubation temperatures (10, 15

and 20"C) were used for culture studies. At 10"C fungal
growth was slowest, at 15oC Fusarium growth was discerni-
ble in relation to other fungi; while at 20"C Fusarium col-
onies were overgrown by other fungi. Lentil plant extract
medium (LSEA) resulted in more fungal growth than potato



Province Nurnber of
fields

Averagefield Wilted
area (ha) plants '2,

Range of
wilted plants "/o

dextrose agar (PDA). and. in particular. more growth of
Fusarium spp.

Table l. Sumrnarv of field obser!'ations of wilt of lentils
(Lens culinaris ) in northwe.st Svria.
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Discussion

Characteristic svmptoms of wilt were observed in lentil
fields during the reproductive period of growth. This allows
insufficient time for compensatorv growth of the adiacent.

unaffected plants. Wilted plants usuallv produce no seeds.

Consequentlv. the proportion of rvilted plants in a field gives

an approximation of the actual yield loss from the disease.

We mav deduce an overall yield loss from wilt in northwest
Svril of about ll percent.

Table 2. Identitv and frequencv of fungi isolated from dis-

eased lentil plants collected from 27 fields in northwest Svria.
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Fungi Nuntber ot fields 'lt, of isolates

Fusarium
Penicillium
Asc<'tchvta

Rhizopus
Alternaria
Pevronellaea
Ileterosporium
Cladosporium

Bacteria and

unidentified Basidiomvcetes )

The tu,o most commonlv occuring fungi were Fusariunr and

Penicillium. The latter is known to be a saprophvte and a

secondarl' pathogen. Fusarium spp. were the most u'idely

found organisms. and the pathogenicitv test shou'ed vascular

wilt svmptoms caused by Fusarium ox-vsporurn f . sp. lentis.
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Fungi Isolated: The fungi isolated from wilted lentil plants

were Fu.sariunr spp. (F. oxysporum. F. moniliforme. and

F. roseunt). Penicillium. Ascochyta. Rhizopus. Alternaria.
Pevronellaeir. Hcterosporium. and Cladosporiunr. as rvell

as bacteria and unidentified Basicliomycetes. The number of
fielcls (out of 27 examined) yielding positively-identified fun-
gi. is shou'n in Table 2. From each location five lengths of
collar and primarv root'*'ere plated and i,'cubated at each of
the three temperatures. From all these isolations. the per-

centages of specific fungi in relation to the total fungi iso-

lated is given in Table 2. The results show a predominance

of Fu.sariunr spp.

A pathogenicitv test resulted in vascular wilt symptoms

with a progressive drying of leaves and shoots from the apex

clownward. The lentil vascular svstem under nricrosct'rpic ex-

amination vu'as founcl to contain fungal hyphae ancl isolation

from these shoots vielded grou,th of Fusarium oxvsporum.

16

20

-5

-5

.+

I

I

I

-t6.0

32. 2

-5.4

3.7

t.7
0.8

0.5

0.5

2.0

udLJl
{LrJ ;.ir-" .\tr./-,, JtJ ./ .f-r,Jl .,rLo J9,ilt j;i Z-lrs

Aft-U.^r)l ;:Jl 
'J" 

J3;Jt P *tSl 6rr;Jl ,Lsl

)A) o\y; srP LJ it"lt JyrJt ;t;i oj;
. .r"dl .rtt Fusarium oxysporumf . sp. lentis

.\s_r ,,g:\)xd\ Jt'ilt ;tr\ ,u.to :+vi..)LlS

1986 .613> . J 3 ;S*rt .9 <,.-, ,irL."

rr9-118:aa;fl .:tt'Jl

f (J",J.JI ,rl, Jr.ltt tsjJ*i JlJlJi"il GJA i-\.\)
trill iJl t>r\; .\-ty :_f JL..i + )i.> 27 e-
70Yo - 2; t- .r-1!1 .lill oi JriJ! tL.a.Jl .)U!:JJ

.,ur :.-11 ,-f -w\ J* -. . Ltj% ;b_j\ taJ.u" ,tt53

r, .J-tlJl ,hJt3,a oS Fusariumspp. di ,=J Lt-pJl

References

1. Anonymous. 1982. F.A.O. Food Production Yearbook.

Food and Agriculture Organization of the United Na-

tions, Rome, Italy. 320 pp.

2. Bellar. M. and S. Kebabeh. 1983. A list of diseases. in-
juries. and parasitic weeds of lentils in Syria (survey

cirlt
1979 - 1980). LENS 10 (1):30 - 31.

3. Khare. M. 1981. Diseases of lentils. In .Lentils>. eds.

C. Webb and G. Hawtin. Commonwealth Agriculture
Bureaux. Farnham. U.K. Pages 163 - 172.

Lfl ul,-11 LUJ i1,*- 118


