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Reaction of cowpea ( Vigna unguiculata ) cultivars to Striga
gesnerioides races from Mali and Niger
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Touré, M., Olivier, A., Ntare, B. R., Lane, J. A. and St-Pierre, C.-A. 1R88ction of cowpeaVigna unguiculatg cultivars to

Striga gesnerioidesaces from Mali and Niger. Can. J. Plant Scr.8. 477—-480. Field, pot and laboratory experiments were per-
formed to evaluate the resistance of 12 cowp@gn@ unguiculatdL.] Walp.) accessions to two races of the parasitic v&eda
gesnerioidegWilld.) Vatke (witchweed) from Cinzana, Mali and Maradi, Niger. Cultivar IT82D-849 showed resistance to either

S. gesnerioidesace in field, pot and laboratory experiments. IT81D-994 and Suvita-2 were both resiStagésoerioidesom

Cinzana, but were susceptible $o gesnerioideBom Maradi. The occurrence of distinct varietal specificity am&ngesneri-
oidesraces may indicate the existence of significant interpopulation genetic divergence. These results highlight the possibility tha
varietal resistance could be overcome by some races of the parasitic weed, emphasizing the necessity to perform cowpea selectio
for resistance to various. gesnerioidesaces.

Key words : Cowpea, parasite races, resistance, sele@ioiga gesnerioidesvarietal specificity

Touré, M., Olivier, A., Ntare, B. R., Lane, J. A. et St-Pierre, C.-A. 1B88éaction de cultivars de niébé Yigna unguiculatg

a des races dé&triga gesnerioideslu Mali et du Niger. Can. J. Plant Scv.8: 477-480. Des essais au champ, en pots et en lab-
oratoire ont été réalisés afin d’évaluer la résistance de 12 cultivars deVfigii@ynguiculatdl.] Walp.) a deux races de la mau-
vaise herbe parasitgtriga gesnerioideg§Willd.) Vatke provenant de Cinzana, au Mali et de Maradi, au Niger. Le cultivar
IT82D-849 s’est montré résistant a chacune des racesgisnerioidedans les essais au champ, en pots et en laboratoire. IT81D-
994 et Suvita-2 se sont avéreés résistantS.aesnerioidede Cinzana, mais sensibles wgesnerioidede Maradi. L’existence

de spécificités variétales distinctes parmi les racé& desnerioidegourrait indiquer I'existence d'une divergence génétique sig-
nificative entre les populations. Ces résultats indiquent qu'il est possible que certaines races de la mauvaise hevienparasite
nent a bout de la résistance variétale du niébé, ce qui souligne la nécessité de réaliser la sélection du niébé pooe saxésista
diverses races d&. gesnerioides

Mots clés : Niébé, races de parasites, résistance, séle&inga gesnerioidespécificité variétale

Cowpea Yigna unguiculatdl.] Walp.) is an important source  fields, as they require only low purchase of inputs. Breeding
of protein for many farmers in the semi-arid tropics of West for resistance t&. gesnerioidehas provided several resis-
Africa. Unfortunately, the parasitic witchwe&ttiga gesneri- tant cowpea cultivars (Parker and Polniaszek 1990;
oides(Willd.) Vatke (Scrophulariaceae) causes considerable Aggarwal 1991). At the same tim8, gesnerioidesaces
yield losses in this crop (Aggarwal and Ouedraogo 1989).  exhibiting differential virulence on various cowpea cultivars

The extent of the damage in cowpea is related to the closéhave been identified, with most cultivars being only resis-
interaction between the host and the parasitic weed.tant to the races from Burkina Faso and Mali, while being
Germination ofS. gesnerioideseed occurs in response to susceptible to the race from Niger (Parker and Polniaszek
specific stimulants exuded by host roots (Muller et al. 1990). Cultivar B301, however, showed resistance to all
1992). The extremity of the germinated radicle then turnsraces. Thus, it has been widely used as a resistant genitor in
into a haustorium (Okonkwo and Nwoke 1978), which breeding programmes (Singh and Emechebe 1991). Sther
attaches itself to the host root and penetrates the host vascuresnerioidesraces have been identified later, however
lar tissue, establishing vascular connections (Ba 1983) thaiLane et al. 1996), including a race from Benin able to attack
allows the parasitic weed to absorb water, minerals andB301 (Lane et al. 1994). This highlights the possibility that
organic compounds which are essential for parasitic devel-varietal resistance would be overcome by some races of the
opment (Graves et al. 1992). parasitic weed that would show a distinct varietal specifici-

The development of appropriate methods for the controlty. This would result in the need to select cowpea cultivars
of S. gesnerioidebas been the focus of considerable inter- for resistance to sever8l gesnerioidesaces. The present
est. Resistant cultivars are potentially an appropriate methodstudy discusses the susceptibility of cowpea cultivars to spe-
to controlS. gesnerioideimfestation in small-scale farmers’  cific S. gesnerioidesaces in Mali and Niger.
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MATERIALS AND METHODS Laboratory Experiment

The same 12 cultivars that were tested in pots were assessed
for their reaction tdS. gesnerioidesising the technique
developed by Lane et al. (1991). Cowpea plants were sown
in vermiculite in a glasshouse at a temperature 8€ 2d

a 16 h daylength. After 5 d, cowpea roots were washed and
placed in shallow plastic trays lined with two layers of tis
sue paper and glass fibre filter paper (GF/A, Whatman).
Nutrient solution, with a double concentration of Fe, was
supplied daily (Drew and Saker 1986). The trays were

Field Experiments

A variety trial was conducted at two locations in fields
infested withS. gesnerioideat Cinzana, Mali and Maradi,
Niger in 1989. The 11 cowpea cultivars used were Suvita-2,
KVX61-1, KVX61-2, KVX61-74, KVX65-114 and
KVX183-1 from Burkina Faso, B301 from Botswana,
IT82D-849 and IT81D-994 from Nigeria, Dan llla from
Niger and TVU 7607 from Mali. Seeds were supplied by the

!Prtoerir:gtl(?g%llSCAr\t_er))sinRNeisi?rch Institute for the Semi-Arid wrapped in polyethylene and surrounded with aluminium
p ger. ._foil. Cowpea plants were maintained in a growth chamber at

e e e o0 20 ' temperature of 30/25C dayinigh and 2 16 dayength
) 9, P Striga gesnerioideseeds from each race were sterilized

60 cm apart. The seeds were sp.aced 30 cm apart along t*\ﬁ a sodium hypochlorite solution (1% available chlorine)
rows. Three seeds were planted in each seed hole, and covx

eas were thinned to one plant per seed hole 15 d after plant®” 5 min, rinsed in distilled water, placed on moist glass
P ; P P PlaNkipre filter paper in a Petri dish and imbibed in the growth
ing. All observations were made on the two central rows.

Fertilizer was applied before planting at the rate of 21 kg chamber for 14 d. Imbibed seeds were transferred to 6 mm

¥ discs of glass fibre filter paper, which were placed over the
hal P,O.. Plots were hand-weeded when necessary, starting,: L
15 d after planting in Cinzana and 25 d after planting ingtlps of lateral roots of cowpea plants growing in trays

Maradi. Insecticides were applied every 15 d from the date Of(Moore etal. 1995). After germination, approximately0

flowering of cowpea. In Cinzana, the first treatment consisted gg\?vnzgm?;nsfigﬂs v;/eﬁrne etL?Sss;‘]erred to the roots of each

TZ %eltamﬁtrllrin (dD?]CiS’ 25 % a.i-Y) applied at the (rjat? Ofd Fgur pﬁants of egach cultivar Were observed 3 and 14 d
.5g a.i. ha', and the two other treatments consisted of endo ; e :

sulfa% (Thiodan, 375 g a.i-t) applied at the rate of 7%pa.i. after direct contact betweed. gesnenmdegermlr_nated

hal. In Maradi, the first treatment consisted of pirimicarb seeds and cowpea roots. Cowpea plants supp@tings

(Pirimor) applied at the rate of 200 g a.ithand the two other nerioidesplants more than 1 cm long were classified as sus

treatments consisted of Cymbush applied at the rate of 15 and eptible and others as resistant (Singh and Emechebe 1990).
20 g a.i. hd of cypermethrin and dimethoate, respectively. Statistical Analysis

Insecticides were applied using Tecnoma T-15 and Electrodyn.l.he data from field and pot experiments were subjected to
pul}’ﬁgsﬁtgsggrcgziﬁ;niy aragé;%??;gtgg)éms was standard analysis of variance using SAS GLM. Cultivars
9et. o . were compared using the Waller-Duncan test of multiple
recorded for each plot. A randomized complete block des'g"]comparison ak = 100 (Waller and Duncan 1972). Cultivars
with four replicates was used in both experiments. showing no visible sign of infection (i.e. supporting no
emergence o6. gesnerioidgswere excluded from the sta

Pot Experiments tistical analysis as they were considered resistant.

Pot experiments were performed in Sotuba, Mali and
Sadoré, Niger in 1990. The trial included the same 11- culti RESULTS
vars that were tested in fields, except for the addition ef cul
tivar TN88-63. Seeds were supplied by ICRISAT. Field Experiments

Three cowpea seeds were sown, on 18 June in Sotuba\o emergence of eithe3. gesnerioidesace occurred on
and on 24 August in Sadoré, in each 3.5 L pot filled with a cultivar 1T82D-849 (Table 1). Based on numbers of
mixture of about 3 kg of sandy soil and 1 kg of farmyard emergeds. gesnerioidestems, cultivar B301 showed resis
manure. About 100 mg d&&. gesnerioideseeds collected tance to the race from Maradi only, while Suvita-2, IT81D-
during October 1988 either in Cinzana, Mali, for the Mali 994, KVX 61-2 and KVX 65-114 showed resistance to the
experiment . gesnerioidesace 2, according to Lane et al. race from Cinzana. Significan® < 0.05) differences were
1996), or in Maradi, Niger, for the Niger experimedt ¢es observed among susceptible cultivars for numbers of
nerioidesrace 3, according to Lane et al. 1996), were mixed emergedS. gesnerioidestems per plot.
in the top third of the soil 1 wk prior to sowing. Pots were
placed outside and watered daily in order to al®wgesne Pot Experiments
rioides seed preconditioning. After the sowing of cowpea, Based on numbers of emerggdgesnerioidestems, culti
pots were watered twice a week in order to prevent watervars B301 and IT82D-849 showed resistance to both races
stress. Cowpeas were thinned to two plants per pot 15 d aftefrom Cinzana and Maradi, while Suvita-2 and IT81D-994
sowing. The number of days from sowing to the first emer only showed resistance to the race from Cinzana (Table 2).
gence ofS. gesnerioidestems was recorded for each pot in Significant £ < 0.05) differences were observed among
addition to the number of emerg8dgesnerioidestems per  susceptible cultivars for both numbers of emergedesne
pot at cowpea maturity. A randomized complete block rioides stems per pot and numbers of days from sowing to
design with four replicates was used in both experiments. first emergence ofS. gesnerioidesvith the race from
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Table 1. Mean numbers of emerge®. gesnerioidestems per plot on Table 2. Mean numbers of emerge®. gesnerioidestems per pot and
11 cowpea cultivars in fields infested witts. gesnerioidesaces from mean numbers of days from sowing to first emergence of two races of
Cinzana, Mali and Maradi, Niger S. gesnerioidesn 12 cowpea cultivars grown in pots

No. S. gesnerioideper plot Race from Cinzana Race from Maradi
Cultivar Race from Cinzana Race from Maradi No. No. days to No. No. days to

S. gesnerioides S. gesnerioides S. gesnerioidesS. gesnerioides

E\ég lﬁgm 1253? Eg Cultivar per pot emergence per pot emergence
KVX 183-1 6.3 3.8&d TVU 7607 19.8a 42.0ab 35.b 39.&
KVX 61-74 3. 7.5c Dan llla 12.3c 41.0a 31.(bc 34.3
KVX 65-114 0 9.3 KVX 183-1 24.& 42.0ab 31.bc 43R
KVX 61-2 0 2.5 KvX 61-74 13.& 51.& 323 313
KVX 61-1 1.0c 4.0cd KVX 65-114 11.%c 56.% 38.(ab 43R
Suvita-2 0 3.0d TN88-63 7.8d 50.5%c 44.5 42.8
IT81D-994 0 6.0bcd KVX 61-2 6.0d 57.& 22.5cd 39.6a
IT82D-849 0 0 KVX 61-1 3.&d 54.% 16.5 40.8
B301 2.k 0 Suvita-2 0 - 17.ad 38.&
Mean 5.6 79 IT81D-994 0 - 18.ad 39.&
Standard error 1.7 3.0 IT82D-849 0 - 0 -

. . B301 0 - 0 -

a—dVlean values followed by the same letter in a column do not differ sig
nificantly according to the Waller-Duncan teskat 100. Cultivars with 0 Mtean 125 495 28.6 39.3
e . . andard error 3.8 6.0 6.4 8.0
values were excluded from the statistical analysis as they were conS|derer§
resistant. a—dMean values followed by the same letter in a column do not differ sig
nificantly according to the Waller-Duncan teskat 100. Cultivars with O
values were excluded from the analysis as they were considered resistant.

Cinzana. With the race from Maradi, significaRt< 0.05)
differences were observed among susceptible cultivars for
numbers of emerged. gesnerioidestems per pot only.

nerioidesin semi-arid West Africa, some susceptibility to a
Laboratory Experiments race from Benin has already been reported (Lane et al.
As in pot experiments, both B301 and 1T82D-849 showed 1994). In the present study, however, since B301 was resis
resistance to eithe8. gesnerioidesace in the laboratory tant in both pot and laboratory experiments, it is likely that
experiment, while Suvita-2 and IT81D-994 were resistant to cowpea plants attacked in B301 plots were not B301 plants.

the race from Cinzana only (Table 3). As a matter of fact, seeds from mature parasitized plants
appeared somewhat different from characteristic B301
DISCUSSION seeds. Whatever it may be, these results would have to be

One of the most effective ways to contfl gesnerioides  confirmed before making premature conclusions.

could be to grow resistant cowpea cultivars. This seems a Parker and Polniaszek (1990) demonstrated that while
feasible approach for small-scale African farmers since cowpea cultivars 58-57 and Suvita-2 were resistar§.to
additionnal inputs are not required. During the last decade,gesnerioidesaces from Burkina Faso, they were suseepti
some cowpea cultivars exhibiting resistance or low suscep ble to races from Niger and Nigeria. The present study con
tibility to S. gesnerioidesttack were identified. The first  firms these results, as important differences were observed
identification of resistance t8. gesnerioidesame from in regard to the varietal specificity of the t8ogesnerioides
field trials in Burkina Faso, where cultivars 58-57 and races tested. The existence of such an interpopulatior: diver
Suvita-2 (formerly known as Gorom Local) supported no or gence is consistent with what we could expect from an auto

very low emergence df. gesnerioidegAggarwal et al. gamous species such &8s gesnerioidegMusselman et al.
1984). However, these two cultivars showed moderate lev 1981).
els of susceptibility td5. gesnerioidem Niger and Mali, The occurrence of distinct varietal specificity amdig

and even high level of susceptibility in Nigeria (Aggarwal gesnerioidesaces highlights the risk of specific races ever
etal. 1986). This indicated the possibility that different coming the resistance of some cowpea cultivars, thus indi
races ofS. gesnerioidegxist, each with its own distinct cating the need to perform cowpea selection for resistance to
ability of attacking cowpea cultivars. variousS. gesnerioidesaces. Nevertheless, it is possible
Other sources of resistance were later identified, amongthat there still is some risk of rapid adaptation of the-para
which cultivars B301 and 1T82D-849 showed the most sitic weed to a new host. As pointed out by Olivier et al.
promising results, as they exhibited stable resistance(1996), in such a species where the seed production is so
throughout Burkina Faso, Niger and Nigeria (Aggarwal important, rare genetic events are likely to occur more fre
1991). In the present study, both cultivars supported noquently than in other species. The existence of a few alleles
emergence ofS. gesnerioidesrom Cinzana, Mali and  present at very low frequencies could be sufficient to allow
Maradi, Niger in pot and laboratory experiments. However, quick adaptation to a new cultivar, driven by strong selec
we found some cowpea plants parasitized bysthgesneri tion pressure resulting from repeated monoculture practices.
oidesrace from Cinzana in B301 field plots. Although B301 However, as suggested by Lane et al. (1994), the breakdown
was considered to be a stable source of resistarigeges of resistance is unlikely to become a major problem in the
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Table 3. Reaction of 12 cowpea cultivars to parasitism from two races Aggarwal, V. D." Muleba, .N" Drabo,_l._, SO“”.‘""’ J. and Mbewe,
of S. gesnerioide# laboratory M. 1984.Inheritance ofStriga gesnerioidegesistance in cowpea.

Pages 143-14in C. Parker et al., eds. Proceedings of the Third

Cultivar Race from Cinzana _ Race from Maradi International Symposium on Parasitic Weeds, ICARDA-IPSPRG,
TVU 7607 Susceptiblé Susceptible Aleppo.

Dan llla Susceptible Susceptible Ba, A. T. 1983.Biologie du parasitisme chez deux Scrophul
KVX 183-1 Susceptible Susceptible ariacées tropicalesStriga hermonthicDel.) Benth. eStriga ges

KVX 61-74 Susceptible Susceptible nerioides(Willd.) Vatke. PhD thesis, Université Cheikh Anta
KVX 65-114 Susceptible Susceptible Diop, Dakar

1'\\1/?(86??2 gﬂzgggz:g:g gﬂzggggg:g Drew, M. C. and Saker, L. R. 1986lon transport to the xylem in
KVX 61-1 Susceptible Susceptible aerenchymatous roots déa mayd.. J. Exp. Bot37: 22-33.

Suvita-2 Resistant Susceptible Graves, J. D., Press, M. C., Smith, S. and Stewart, G. R. 1992.
IT81D-994 Resistant Susceptible The carbon canopy economy of the association between cowpea
IT82D-849 Resistant Resistant and the parasitic angiosper8triga gesnerioidesPlant Cell
B301 Resistant Resistant Environ. 15 283-288.

ZCowpea plants supportir®) gesnerioideplants more than 1 cm long Lane, J. A., Bailey, J. A. and Terry, P. J. 1991An in-vitro
were classified as susceptible and others as resistant. growth system for studying the parasitism of cowp¥aria

unguiculatg by Striga gesnerioidesVeed Res31: 211-217.

Lane, J. A., Moore, T. H. M., Child, D. V. and Cardwell, K. F.
development of new resistant cowpea cultivars due te rela 1996.Characterization of virulence and geographic distribution of
tively low rates ofS. gesnerioideseproduction and dissem ~ Striga gesnerioidesn cowpea in West Africa. Plant Dig0:

. : . . . 299-301.
ination as compared with pathogenic fungi where new Lane, J. A., Moore, T. H. M., Child, D. V., Cardwell, K. F.,
virulent races can spread rapidly.

i . Singh, B. B. and Bailey, J. A. 1994/irulence characteristics of a

pea cultivars to contr@. gesnerioidemfestation. Although  southern Benin on cowpe¥i@ina unguiculath Euphytica72:
they were susceptible to th& gesnerioidesace from 183-188.
Maradi, cultivars Suvita-2 and 1T81D-994 were resistant to Moore, T. H. M., Lane, J. A., Child, D. V., Arnold, G. M.,
the race from Cinzana. Another cultivar, IT82D-849, was Bailey, J. A. and Hoffmann, G. 1995New sources of resistance
resistant to both races. These cultivars, as well as B3010f cowpea Yigna unguiculatito Striga gesnerioidesa parasitic
could be used as resistant parents in genetic improvemeng9!0SPerm. Euphyticd: 165-174. .

. . . g - uller, S., Hauck, C. and Schildknecht, H. 1992Germination
programmes. Studies on inheritanc&ofiesnerioidessis

. . . . stimulants produced byigna unguiculataWalp cv Saunders
tance in Suvita-2 in Burkina Faso (Aggarwal et al. 1984) ypright. J. FEJIant Growthngegull: 37-84. P

and Mali (Toure et al. 1997), as well as in B301 in Nigeria Musselman, L. J., Parker, C. and Dixon, N. 198Notes on auto
(Singh and Emechebe 1990), Mali and Niger (Touré et al.gamy and flower structure in agronomically important species of
1997) have indicated the existence of single dominant genestriga(Scrophulariaceae) ar@robanche(Orobanchaceae). Beitr.
controlling resistance. B301 has already been used as resigiol. Pflanzen56: 329-343. o

tant source in some cowpea breeding programs (Singh an@konkwo, S. N. C. and Nwoke, F. I. O. 1978nitiation, devei
Emechebe 1991). Unfortunately, the low quality of B301 opment and structure of the primary haustoriurBtiiga gesneri

. . oides(Scrophulariaceae). Ann. Bet2: 455-463.
seeds seems to be transmitted to the progenies, and farmefy iar A Glaszmann. J.-C.. Lanaud. C.. Sallé. G. and

in West Africa still lack well-adapted, high-yielding and | groyx, G. D. 1996.An insight into the population structure and

good-quality cowpea cultivars with resistancé&tagesneri genetic diversity oStriga hermonthican West Africa. Pages
oides 113-121in M. Moreno et al., eds. Proceedings of the Sixth
International Parasitic Weed Symposium, Junta de Andalucia,
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