
Nematol. medit. (2001), 29 29-33 

INRA, Programme Fourrages, BP. 6570, Rabat Instituts, 10101 Rabat, Morocco 
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OF DITYLENCHUS DIPSACI IN MOROCCO 

by 
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Sununary. Screenings for resistance to Ditylenchus dipsaci in Viciafaha were conducted in the field from 1990 
to 1998 in Morocco. Two hundred thirty two cultivars of INRA-Morocco collection, seven resistant lines of 
germplasm of ICARDA (Syria), the line 29H of the INRA France and several landraces material from the collec
tion of faba bean of Algeria, Morocco and Tunisia were evaluated for their resistance to Moroccan populations 
of the nematode in field experiments with artificial inoculation. Seven cultivars of the collection of INRA-Moroc
co and eight landraces of faba bean of Maghreb region collection were resistant to the nematode. The resistant 
lines from ICARDA and the line INRA 29H were susceptible to the population of the "giant race" of D. dipsaci 
from Dar Bouazza. 

The stem and bulb nematode Ditylenchus 
dipsaci (Kuhn) Filipjev causes severe yield loss
es to faba bean (Vicia faba L.) in Morocco and 
elsewhere. Nematicides are effective in the con
trol of this pathogen but they are costly and 
may cause environmental pollution. Resistant 
cultivars is an alternative method but no com
mercial varieties of faba bean resistant to the 
nematode are available. However, a source of 
resistance to the nematode was identified in a 
Moroccan landrace line of Vicia faba minor 
(Schreiber, 1978). This line can reduce the re
production rate of the nematode by 70% (Gas
tel, 1990). In France the line of faba bean INRA 
29H showed resistance to a "giant race" popula
tion of D. dipsaci. Augustin (985) obtained low 
reproduction of the nematode with the cv. Di
ana in Germany while this cultivar was very 
susceptible in field experiment in Morocco. 
Eleven lines of faba bean of ICARDA 
germplasm were resistant to some populations 

of the nematode from Syria and Tunisia (Ha
nounik et at., 1986). Resistance sources of faba 
bean to D. dipsaci were also identified in faba 
bean material from INRA (France) and ICARDA 
(Syria) (Caubel and Leclerq, 1989a; 1989b). 

Because of these promising findings, a 
screening programme for resistance to the Mo
roccan populations of the nematode in faba 
bean was started at the beginning of 1990 in Mo
rocco. Results are reported in this paper. 

Materials and methods 

Six trials were conducted during 1990-1998 
(Table I): trial A tested 232 cultivars (30 lan
drace populations, 32 cultivars introduced from 
different international collections, 65 hybrids, 42 
mutant cultivars, 33 from Moroccan collections 
and 30 while hilum type) of INRA-Morocco col
lection in a field at Rabat from 1990 to 1992; tri-
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TABLE I - Location o/the trials and characteristics C!fVicia faba germ plasm used in the screening to Ditylenchus dipsaci. 

Trial Period Region Number and origin Inoculum Mode of inoculation 
of cultivars used 

A 1990-1992 Rabat 232 INRA-Morocco Mixture Water suspension with 

B 1993 Kenitra 8 ICARDA; INRA-France Dar Bouazza 
400 nematodes poured at 
collar of plants at 4 to 6 

1992 Kenitra 60 Algeria; Morocco; Tunisia Mixture leaf stage 

C Pieces of infested stems 

1996-1998 Kenitra 168 Algeria; Morocco; Tunisia Mixture 
distributed at sowing and 
at 4 to 6 leaf stage 

al B screened seven genotypes of 11 resistant 
lines of ICARDA (Hanounik et at., 1986) and the 
line INRA 29H of INRA France at Kenitra; the 
trial C was also carried out at Kenitra in 1992, 
1996, 1997 and 1998, using a total of 231 lan
draces of faba bean collected in Algeria, Moroc
co and Tunisia. 

The cv. Aguadulce of faba bean was used as 
a susceptible control in all experiments while 
the line INRA 29H was used only as a resistant 
control in trial C after the confirmation of its re
sistance in trial B. 

The inoculum used in trials A and C was a 
mixture of several populations of the "giant 
race" obtained from infested stem of faba bean 
collected from different regions of the country. 
A population of D. dipsaci "giant race" collect
ed at Dar Bouazza was used in trial B. Pread
ult and adult length measurements were used 
for the "giant race" characterisation. To main
tain the mixture of population inoculum in tri
als A and C, attacked plants were harvested at 
the end of each experiment, cut into small 
pieces, mixed and stored in bags to be used 
for inoculum reinforcement for the following 
experiment. 

Faba bean was artificially inoculated at the 4-
6 leaf stage by pouring around the basal part of 
each plant a water suspension of about 400 
preadult stages of the nematode. Pieces of in-

fested stems, obtained from the previous faba 
bean crop, were also distributed in the seed 
bed at sowing and again at the 4-6 leaf stage of 
the plants in trial C. Supplementary irrigation 
was made in the dry season to permit nema
tode reproduction and development. 

Ten seeds of each cultivar were sown in 
rows 1 m long and spaced 0.5 m apart at the 
beginning of November. The cv. Aguadulce was 
sown every five rows. The line INRA 29H was, 
instead, planted only in trials Band C every six 
rows. The plots were distributed in a random
ized block design with two replications. 

At the podding and maturity stage of plants 
the severity of attack of the nematode was as
sessed according to a scale 1-9 (Hanounik and 
Sikora, 1980), where 1 = no visible attack of the 
plant, 3 = traces of necrosis at base of the stem, 
5 = leaves and stems deformed on 10 to 25% of 
plants, 7 = stem with necrosis, swelling and dis
tortion with 75% of plants, and 9 = all plants 
dead. 

A faba bean cultivar was considered resistant 
with severity of attack < 3, moderately resistant 
with severity of 3, moderately susceptible with 
5, susceptible with 7 and very susceptible with 
9. Nematodes were also extracted (Abbad An
daloussi et at., 1990) from 5 g samples of stem 
tissues of three plants of each genotype classi
fied resistant or moderately resistant. 

- 30-



Results and discussion 

The reproduction and development of the 
nematode in the different experiments, with the 
exception of some particular year, was satisfac
tory and germinability, emergence and growth 
of faba bean lines and cultivars was generally 
good. 

Light necrosis appeared, for the first time, at 
the collar of plants of cv. Aguadulce two weeks 
after plant emergence. Stem and leave distortion 
and swellings were clearly evident in plots of 
susceptible genotypes ten days later, but lo
calised and very little necrosis, at the basal part 
of the plant, were observed in resistant material. 
These symptoms are due to hypersensitivity re
action of the resistant plants. 

Seven genotypes in the trial A were classified 
moderately resistant because rated 3 (Table II 
and III) the remaining genotypes were from 
moderately susceptible to very susceptible (rat
ed 5 to 9). 

In trial C, the lines T41, T42, T52, T110, M83, 
LPF 126 and LPF 157 of V faba minor L. and the 
line S82033-3 of V faba major L. of the Maghreb 
germplasm were moderately resistant to the ne
matode with an infestation of 204, 483, 111, 149, 
223, 228, 114 and 316 specimens/plant, respec
tively, but the cv. Aguadulce, the lines 2/1/15 
and INRA 29H were very susceptible, susceptible 
and moderately resistant, respectively, with an 
average of 27,000, 16,787 and 67 nematodes per 
plant, respectively (Table II and IV). All lines of 
the collection of ICARDA and the line INRA 29H 
were susceptible in experiment B (Table V). 

The results of this investigations confirm the 
resistance to the stem nematode D. dipsaci ob
tained by other authors and allow to identify a 
new sources of resistance to the nematode in 
faba bean. Till now most of sources of this re
sistance were identified in V faba minor, faba 
bean with small seeds used for animal feed, 
therefore, it is very difficult to use it in breeding 
of faba bean for human food such as V faba 
major. In our investigation, the line S82033-3 of 

V faba major from Tunisia resulted moderately 
resistant to the nematode. This result is very im
pOl'tant because it could be used in the future 
breeding programmes for resistance in faba 
bean for human consumption. 

The Dar Bouazza, "giant race" popUlation of 
D. dipsaci, was able to break the resistance of 
the resistant line INRA 29H and this response 
was confirmed in other experiments conducted 
under controlled conditions with the same pop
ulation (Abbad Andaloussi et aI., 1995), This re-

TABLE II - Reaction ofY. faha cultiuars Cif INRA-Morocco 
(Trial A) and of Magbreb collections (Trial C) 
depending on seuerity of attack ofD. dipsaci. 

Severity of attack 
Trial Period 

3 5 7 9 

A 1990-1992 0 7 32 108 85 
C 1992 0 4 13 15 28 

1996 0 1 1 40 18 

1997 0 3 18 37 2 
1998 0 0 2 32 15 

TABLE III - Seuerity Cif attack and ~pecimens CifD. dipsaci 
in tbe plants of some cultival's offaba bean 
from tbe collection Cif INRA -Morocco (Trial A). 

Cultivar Pedigree 

Aguadulce Check 
F 1032 Hybrid 
F 805 
F 308 Landrace 

F 356 Mutant 
F 1356A Landrace 
F 1752 
F 1734 

Severity 
of attack 

(scale 1-9) 
and reaction 

type 

9 S* 

3MR 
3MR 
3 MR 
3MR 
3MR 
3MR 
3 MR 

Nematodes/ 
plant 

27,700 
8,207 
3,072 

419 
177 
112 
112 
40 

* S: Susceptible: severe stunting, giant necrotic stem 
swellings and severe defoliation on more than 75% of the 
plants. 
MR: Moderately resistant: Few stem infections on less than 
20% of the plants. 
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TABLE IV - Response to D. dipsaci of some moderateZy resistant cultivars offaba bean of the Maghreb collection (trial C). 

Vicia faba sub spp. and cultivar 

Vfaha minorT 41 
Vfaha minorT 42 
Vfaha minorT 52 

Vfaha minorT 110 

V faha minor M 83 
Vfaha minorLPF 126 

Vfaha minorLPF 157 

Vfaha minor 2/1/15 

V faha minor INRA 29H 
Vfaha major S82033-3 
V faha major cv. Aguadulce 

Pedigree 

Landrace 

Line 

Landrace 

TABLE V - Infestation of cultivars offaba bean, previous
ly reported resistant, inoculated with a popu
lation of the "giant race" of D. dipsaci from 
Dar Bouazza (trial B). 

Line 
and cllitivar 

BPL 1 
BPL 11 
BPL 12 
BPL 21 
BPL 63 
BPL 88 

BPL 183 

Origin 

ICARDA 

INRA 29H INRA-France 
Aguadulce Landrace 

Severity Nematodes/ 
of attack plant 

(scale 1-9) 

9 9,311 
7 3,305 

9 17,293 
7 3,914 

9 1,096 
7 4,636 

9 11,799 
9 32,656 
9 27,629 

suit confirms the remarkable genetic variability 
of the nematode even within the "giant race". 
Therefore, more investigations are needed on 
the host range and genetic variability of D. dip
saci with traditional methods or by molecular 
and biochemical techniques (Bossis et at., 1994; 
Caubel et at., 1998) before any breeding pro
gramme for resistance and for controlling the 
nematode by crop rotation is proposed. 

Severity of attack Nematodes/ 
(scale 1-9) plant 

3 204 

3 483 

3 111 

3 149 

3 223 

3 228 

3 114 
7 16,787 

3 67 

3 316 

9 27,000 

Acknowledgements. The author is very 
grateful to REMAFEVE project (Faba bean Re
search Network Maghreb) for the participation 
in the financial support, to Drs Z.A. Fatemi; M. 
Kharrat; J. LeGuen, M.E.H Maatougui, M. Sadiki 
and to ICARDA for germ plasm supply and to 
Drs G. Caubel and M. Di Vito for their com
ments and suggestions for improving this paper. 
Particular thanks are due to F. Chadly and B. 
Ennaciri for technical assistance. 

Literature cited 

AlmAD ANDALOUSSI F., AMMATI M. and ALAMI R., 1990. Stem 
nematode in Morocco, distribution and preliminary 
screening for resistance. Proceedings of the VIII Con
gress of the Mediterranean Phytopathological Union, 
Agadir (Morocco), 28 Oct. - 3 Nov. 1990, 549 pp. 

ABBAD ANDALOUSSI F., CAUBEL G. and ESQUIBET M., 1995. Re
sistance in Viciafaba to a giant race of the stem nema
tode, Ditylenchus dipsaci. Nematologica, 41: 278 (Ab
stract). 

AUGUSTIN B., 1985. Biologie, Verbreitung and Bekampfung 
des Stengelalchens, Ditylenchus dipsaci (Kuhn) Filipjev 
und Vicia faba 1. in Syrien and anderen Landem des 
nahen ostens und Vorderafrikas. Ph. D. Thesis, Univer
sity of Bonn, Germany, 160 pp. 

BOSSIS M., ABBAD ANDALOUSSI F., CAUBEL G., ESQUIBET M. and 
RENAULT 1., 1997. Caracterisation par electrophorese 
bidimensionnelle de populations (marocaines et 
fran<;:aise) de Ditylenchus dipsaci collectees sur feve
role. Colloque. INRA Editions, France, 88: 187-198. 

- 32-



CAUBEL G., ABBAD ANDALOUSSI F., BEKAL S., BOSSIS M., ESQUI
BET M. and SELLAM! S., 1997. Variabilite ele populations 
elu nematode des tiges, Ditylenchus dipsaci, sur 
quelques Legumineuses a grosses graines. Colloque. 
INRA Editions, France, 88: 173-186. 

CAUBEL G. and LECLERCQ D., 1989a. Estimation ele la resis
tance it la race geante de Ditylencbus dipsaci par les 
symptomes chez la feverole (Vicia faba 1.). Nemato
logica, 35: 216-224. 

CAUBEL G. and LECLERCQ D., 1989b. Vicia faba lines resis
tant to giant race of stem nematode Ditylenchus dip
saci (KLihn) Filipjev. Fabis, 25: 45-47. 

Accepted for publication on 16 November 2000. 

GASTEL R., 1990. Resistenzprufung von Ackerbohnen (Vicia 
faba) ge elas Stengelalchen (Ditylenchus dipsaci). Dis
sertation, University of Hohenheim, 198 pp. 

HANOUNIK S. B., HALILA H. and HARRAB! M., 1986. Resistance 
in Vicia faba to stem nematode (Ditylenchus dipsaci). 
Fabis Newsletter, 16 37-39. 

HANOUNIK S. B. and SIKORA R. A., 1980. Report of stem ne
matode (Ditylenchus dipsaci) on Vicia faba in Syria. 
Fabis, 2: 49. 

SCHREIBER E. R., 1978. Biologie, importance et moyens de 
controle du nematode des tiges sur feve au Maroc. 
Bulletin de la Protection des Cultures, 4: 3-30. 

- 33-


