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Abstract:  Viral  attacks on natural populations of herbaceous forage legumes might have adverse effect on
seed  and  herbage production, hence this study was carried out to investigate the type and incidence of
viruses occurring on these plants in Nigeria. Protein A-sandwich (PAS) and antigen-coated plate (ACP)
enzyme-linked immunosorbent assays (ELISA) were used to detect ten legume viruses from 100 leaf samples
collected from eight species of forage legumes planted in the derived savannah zone (DSZ) and northern guinea
savannah zone (NGSZ) of Nigeria. The viruses include Bean common mosaic virus (BCMV) genus Potyvirus,
‘blackeye strain’, Cowpea Moroccan aphid-borne mosaic virus (CABMV) genus Potyvirus, Bean yellow
mosaic virus (BYMV), genus Potyvirus, Cucumber mosaic virus (CMV), genus Cucumovirus and Cowpea
mottle virus (CPMoV), genus Carmovirus. Others include Southern bean mosaic virus (SBMV), genus
Sobemovirus, Cowpea mosaic virus (CPMV), genus Comovirus, Cowpea severe mosaic virus (CPSMV), genus
Comovirus, Bean pod mosaic virus, (BPMV), genus Comovirus and Tobacco mosaic virus (TMV), genus
Tobamovirus. Infection rate ranged from 50.0% in the DSZ to 15.0% in the NGSZ. Most prevalent virus in the
DSZ was CPSMV, detected in 30.0% of the samples tested, while in the NGSZ, BYMV was most prevalent
(7.5%). CPSMV was detected in Aeschynomene histrix, Chamaecrista rotundifolia, Mucuna pruriens and
Mucuna sp. Seed transmission of viruses is a serious problem.
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INTRODUCTION do  well  under  conditions considered poor for other

Occurrence of virus infection on natural populations productivity of other plant species in intercropping or
of herbaceous forage legume is of great economic mixed vegetation [4, 5].
importance as this may lead to loss of herbage yield and Apart  from providing forage component for
infected seeds which serve as medium of germplasm livestock, the dual-purpose herbaceous legumes like
exchange.  Herbaceous  legumes  comprising  the forage Mucuna and Peuraria species are good in controlling
legumes, the cover crops and grain legumes are weeds that would have been laboriously removed by
resourceful crops in controlling nematodes, striga and hand or treated with costly herbicides [6]. In the
releasing rock phosphates from the soil ‘fixed’ management of Congo grass (Imperata cylindrical (L.))
phosphorus for other plant’s utilization [1-3]. Herbaceous with Velvet bean (Mucuna pruriens (L.) DC var. utilis)
legumes contribute to the nitrogen balance in the soil and  herbicides by Udensi et al. [7], velvet bean was
through  nitrogen  fixation  a process made possible due found to reduce annual weed density by 27%, while
to the association of the roots with nitrogen–fixing imazapyr and glyphosate reduced it by 21 and 18%,
Rhizobium bacteria [4]. Due to this association, legumes respectively.

crops  improving  soil  fertility  and increasing
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Herbaceous forage legumes, like many crop plants, The most important epidemiological factor
are attacked by diverse kind of pests among which are determining the primary source of Alfalfa mosaic virus’
viruses [6]. The viruses which infect forage legumes may (AMV) inoculum in America’s forage legumes is the
also infect other crop species [8]. In the temperate regions incidence of AMV-infected seed [17]. The percentage of
whereas herbaceous legumes are commonly planted and seedborne AMV is typically 2 to 4% [18], but may vary
used as forage, a lot of studies have been done and with cultivar and location. In a similar case in Australia,
diagnostics have been developed. However, in the seed-infected plants in Medicago spp. swards, provided
tropics, information is scanty on the viruses affecting the primary source from which AMV was spread by
forage legumes due to the fact that forage legumes do not apterous bluegreen aphids crawling from plant to plant
directly provide food for human consumption and are leading to expanding patches of infecton [19]. Seed
largely “new” unfamiliar plants, often not regarded as transmission has been reported to be a common means for
“crops” (Tarawali, personal communication). It is only White  clover  mosaic virus (WClMV) genus Potexvirus
with increasing agriculture that the need for it begins to in forage legumes at Alabama, while Broad bean stain
be apparent. virus (BBSV) was transmitted in seeds of V. faba, up to

In Nigeria, some of the viruses that have been 27% [20].
reported  on  legumes  include: Bean common mosaic Scanty information exists on viruses affecting forage
virus (BCMV), genus Potyvirus; Cowpea aphid-borne legumes in Nigeria, only with increasing agricultural
mosaic  virus  (CABMV),  genus Potyvirus; Peanut awareness has the need for epidemiological information
mottle virus (PMoV), genus Potyvirus and Bean yellow become apparent. Hence the need for this research with
mosaic virus (BYMV), genus Potyvirus. Cucumber the following objectives:
mosaic virus (CMV), genus Cucumovirus. Cowpea To carry out a survey on viruses infecting the
mosaic virus (CPMV), genus Comovirus and Cowpea tropical forage legumes in derived savannah and northern
mottle virus (CPMoV), genus Carmovirus have also been guinea agro-ecological zones of Nigeria.
reported from Vigna unguiculata, Centrosema To study the incidence of diseases caused by these
macrocarpum  and  C.  pubescens.  Other  reported viruses.
viruses include Southern bean mosaic virus (SBMV), To evaluate their level of seed transmission.
genus Sobemovirus and Tobacco mosaic virus (TMV),
genus Tobamovirus from infected Mucuna pruriens, MATERIALS AND METHODS
Peuraria  phaseoloides  and  Chamaecrista rotundifolia
[6, 9, 10]. Survey   for  Viruses    Infecting   Forage  Legumes:

Viruses like BYMV, BCMV and Soybean mosaic virus Leaf samples, were collected from eight forage legume
(SMV)  genus  Potyvirus,  were  also  isolated from species viz, Aeschynomene histrix, Chamaecrista
herbaceous legumes in the genebank of Internatonal rotundifolia, Clitoria ternatea, Mucuna pruriens (IRZ),
Livestock Research Institute (ILRI), Ethiopia [11]. These M. utilis, Mucuna sp., Stylosanthes guianensis and S.
viruses induced severe symptoms and were readily seed hamata from seed multiplication plots belonging to the
transmissible. International Institute of Tropical Agriculture and

Most forage legume viruses are spread with International Livestock Research Institute, Ibadan. These
propagative material or through seeds but those that are institutes were located at 7°3'N, 3°54'E and at elevation of
seed-borne are mostly considered of major economic 240 m above sea level in the derived savannah zone (DSZ)
importance to necessitate control measures [12]. Such of Nigeria (Fig 1), which is in a low altitude with heavy
potyvirus as Peanut mottle virus (PMoV) genus precipitation and associated cloud cover with high
Potyvirus is transmitted in seed of groundnut but not of evaporation. The rainfall distribution in this zone is
cowpea or soybean [13]. Rates of transmission however bimodal with a growing season lasting from April to
are dependent on host species and cultivars, time of November [21]. Samples were also collected from a
infection, environmental conditions and the strain of the research farm, set up by the latter institute at Fasola
virus [14]. The primary source of Peanut stunt virus (PSV) (8°7'N, 3°20'E), located at 80 km north-west Ibadan. Other
is  seed  while  secondary  spread  is  by  aphids  [13]. places from where samples were collected included
Seed  transmission  is  common  with CMV [8, 15, 16]. Alabata and Ijaye (7°35' N 3°55' E) villages, which are 12
CMV-infected legume plants that survive from infected and 20 kilometers away from IITA campus, Ibadan,
seeds provide further foci of infection for aphids to respectively. The herbaceous legumes in these villages
transmit the virus to nearby susceptible legumes [12]. comprised mainly Mucuna plants.
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Fig. 1: Map of Nigeria showing the derived and northern guinea savanna agroecological zones where surveys for
forage legume viruses were carried out. 

The NGSZ of Nigeria is characterized with kept in a cool box containing ice packs before being
monomodal rainfall, which starts in May and ends in transported to the laboratory where they were kept at 4°C
October with an average rainfall of 1000 mm [22]. The for serological assay [6].
ecozone has a growing period of 151-180 days [23]. The
surveyed areas in the NGSZ included two farmers’ fields Serological Indexing of Forage Legumes’ Leaf Samples
and an on-farm research demonstration plot (for testing Collected from the Derived and Northern Guinea
farmers’ adoption of forage legumes in the improvement Savanna Zones of Nigeria: Leaves of the forage legumes
of crop-livestock production) in four villages located at brought  to  the laboratory were serologically indexed
Zaria’s surburb. These villages were Dan Birnin, Dunki, (five bulked leaf samples per plant) to identify the type of
Gobirawa and Turawa (Fig. 1). In addition, leaf samples viruses present in them. The viruses tested for include
were collected from seed multiplication plots as well as Bean common mosaic virus (BCMV) genus Potyvirus
on-station demonstration plots belonging to ILRI, but (blackeye strain), Cowpea Moroccan aphid-borne
located at the Nigerian Animal Production Research mosaic virus (CABMV) genus Potyvirus, Bean yellow
Institute (NAPRI) and Institute for Agricultural Research mosaic virus (BYMV), genus Potyvirus, Bean pod mottle
(IAR), Samaru. Herbaceous legumes were well adapted to virus (BPMV) genus Comovirus, Cowpea severe mosaic
these areas, which were the first places of forage legumes’ virus (CPSMV) genus Comovirus, Cowpea mosaic virus
introduction in the country due to the pastoral (CPMV) genus Comovirus, Cucumber mosaic virus
profession’s nature of the inhabitants of the area. (CMV) genus Cucumovirus, Cowpea mottle virus

Five young symptomatic and asymptomatic leaf (CPMoV) genus Carmovirus, Southern bean mosaic virus
samples were collected per plant, from every legume plant (SBMV) genus Sobemovirus and Tobacco mosaic virus
spaced 5 m apart, during the flowering and pod-filling (TMV) genus Tobamovirus.
stages. In all, a total of 60 samples from both apparently Polyclonal antibodies, diluted appropriately were
healthy and diseased plants of eight forage legume used  for the enzyme-linked immunosorbent assay
species were collected from the DSZ and 40 from the (ELISA) tests. The polyclonal antibodies to BYMV,
NGSZ. Samples were collected into polythene bags and BPMV and  CPSMV  were obtained from Prof. A.A. Brunt,
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Horticulture Research International, U.K., while the RESULTS AND DISCUSSION
antisera to BCMV {blackeye strain (BlCMV)}, CABMV,
CPMoV, CPMV, CMV, SBMV and TMV were those Ten different viruses namely: BCMV, CABMV,
maintained at the Virology Unit of the IITA. BYMV,CMV, CPMoV, CPMV,CPSMV, BPMV, SBMV and

Following the results from preliminary studies, TMV were detected infecting eight species of herbaceous
antigen-coated   plate   (ACP)   ELISA   described by legumes in Nigeria at varying levels of incidence. Their
Hughes  and  Tarawali,  [6]  was  used  for BCMV, identity was confirmed using specific antiserum to each
CABMV and BYMV while Protein-A sandwich (PAS) virus. Only 10% (6 out of 60) of the samples collected from
ELISA described by Hughes and Thomas, [24] was the DSZ were positive when tested with an antiserum
adopted for CPMoV, CPMV, BPMV, CPSMV, CMV, against BCMV (blackeye strain) (Table 1). None of the
SBMV and TMV. ELISA data was processed by samples from the NGSZ was positive for this virus. The
calculating  the  mean  of absorbance values at positive ones were; A. histrix (Poir.) and M. pruriens
wavelength  of   405  nm   (A ).   Samples   with  mean (IRZ) (Table 2).405nm

of  absorbance  value  which  were  two  times  greater This study presents first report of occurrence of
than absorbance values of incorporated healthy CABMV on Mucuna pruriens (L.) DC. (IRZ) in Nigeria. It
(negative)   controls    were   considered   positive in had  an incidence  of  2.5%  in  the NGSZ of Nigeria
both  methods.  Percentage   incidence   of   a  virus in (Table 1 and 3). It has been reported to infect cowpeas in
each  forage  legume  sample  was  calculated for each Nigeria and produces symptoms similar to those of
zone  by  multiplying  by  100, the ratio of the sum of Blackeye cowpea mosaic virus (BlCMV). Its characteristic
ELISA  absorbances  for  positive samples to the total symptoms include mosaic and greenveinbanding, as
sum  of the ELISA absorbances for both positive and observed in this study. First report of BYMV was by
negative  samples.  With  this  all  samples  collected for Hughes and Tarawali [6]. It was detected from C.
a particular  forage  legume  in  a zone are treated as pubescens, C. rotundifolia, S. guianensis, S. scabra and
single entity. Dioclea guianensis collected from the DSZ of Nigeria.

Seed Transmission Studies of Viruses in Seeds of was observed to have incidences of 1.6 and 7.5% among
Forage Legumes Accessions Planted in the Two Agro- samples collected from the DSZ and NGSZ respectively
ecological Zones of Nigeria: One hundred seeds of each (Table 1). While it occurred as sole infection in C.
of the various accessions belonging to one of the 8 rotundifolia in the DSZ (Table 2), it was seen to be
herbaceous forage legume species, raised for international present as mixed infection with CMV and CPMoV in A.
distribution to farmers and stakeholders, at the seed histrix in the NGSZ (Table 3). CMV occurred in both agro-
multiplication  plots  at  IITA-Ibadan (in DSZ) and Zaria ecological zones of Nigeria as 18.3% and 2.5%
(in NGSZ), were planted in trays (30.5 cm X 16.5 cm). respectively (Table 1). It is a spherical virus, first reported
These trays were kept in an insect-proofed screenhouse, on cowpea from Nigeria by Robertson [25]. It has since
watered daily and observed for symptom expression. Leaf been reported from bambara groundnuts in Nigeria [26].
samples were taken from average of five seedlings per Leaf  samples  of  C.  rotundifolia, Mucuna pruriens
accession, packed into polythene bags and brought to the (IRZ), Mucuna sp. were positive for this virus in the DSZ
laboratory for serological diagnosis fourteen days after (Table  2),  while A. histrix was positive in the NGSZ
planting. (Table 3).

These results corroborate the latter findings as the virus

Table 1: Incidence of viruses detected in leaf samples of forage legumes

Percentage (%) incidence of virus detected:

Zone of Total -----------------------------------------------------------------------------------------------------------------------------------------------------

collection incidence (%) BCMV CABMV BYMV CMV CPMoV CPMV CPSMV BPMV SBMV TMV

DSZ 50.0(n=60) 10.0 0.0 1.6 18.3 15.0 5.0 30.0 3.3 6.6 0.0

NGSZ 15.0(n=40) 0.0 2.5 7.5 2.5 2.5 0.0 0.0 2.5 2.5 5.0

BCMV: Bean common mosaic virus genus Potyvirus; CABMV: Cowpea Morrocan aphid-borne mosaic virus genus Potyvirus; CMV: Cucumber mosaic

virus genus Cucumovirus; CPMoV: Cowpea mottle virus genus Carmovirus; CPMV: Cowpea mosaic virus genus Comovirus; CPSMV: Cowpea severe

mosaic virus genus Comovirus; BPMV: Bean pod mosaic virus genus Comovirus; SBMV: Southern bean mosaic virus genus Sobemovirus; TMV: Tobacco

mosaic virus genus Tobamovirus



Positive ELISA values% Inc.=Percentage incidence calculated from: X 100
Negative ELISA values + Positive values

Positive ELISA values% Inc.=Percentage incidence calculated from: X 100
Negative ELISA values + Positive values
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Table 2: Detection of viruses in leaf samples of forage legumes collected from the Derived Savanna Zone of Nigeria

Virus diagnosed:

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

BCMV CABMV BYMV CMV CPMoV CPMV CPSMV BPMV SBMV TMV

-------------------- ------------------ ------------------- ------------------ ----------------- ---------------- ---------------- ---------------- -------------- ---------

ELISA ELISA ELISA ELISA ELISA ELISA ELISA ELISA ELISA ELISA

Legume value % Inc. value % Inc. value % inc. value % Inc. value % Inc. value % Inc. value % Inc. value % Inc. value % Inc. value % Inc.

Ah 1.148± 0.325±

0.318 88.0 * 0.0 * 0.0 * 0.0 * 0.0 * 0.0 0.005 68.4 * 0.0 * 0.0 * 0.0

Cr * 0.0 * 0.0 1.076± 0.844± 0.440± 0.279± 0.235±

0.022 16.4 0.002 65.0 * 0.0 * 0.0 0.021 70.2 0.002 64.1 0.178 54.4 * 0.0

Ct * 0.0 * 0.0 * 0.0 * 0.0 * 0.0 * 0.0 * 0.0 * 0.0 * 0.0 * 0.0

Msp. * 0.0 * 0.0 * 0.0 0.772± 0.257± 0.630± 0.593±

0.150 84.1 0.042 67.9 0.003 70.2 0.251 95.3 * 0.0 * 0.0 * 0.0

Mp 0.269± 1.023± 0.300± 0.568± 1.516± 0.334± 0.374±

0.000 63.8 * 0.0 * 0.0 0.187 81.3 0.012 61.6 0.064 68.5 0.548 89.8 0.032 54.1 0.047 70.6 * 0.0

Mu * 0.0 * 0.0 * 0.0 * 0.0 * 0.0 * 0.0 * 0.0 * 0.0 * 0.0 * 0.0

0.349±

Sg * 0.0 * 0.0 * 0.0 * 0.0 * 0.0 * 0.0 0.041 69.5 * 0.0 * 0.0 * 0.0

0.529±

Sh * 0.0 * 0.0 * 0.0 * 0.0 * 0.0 * 0.0 0.202 77.5 * 0.0 * 0.0 * 0.0

H.C. 0.147± 0.336± 0.442± 0.175± 0.165± 0.222± 0.214± 0.171± 0.154± 0.252±

0.000 0.0 0.058 0.0 0.102 0.0 0.006 0.0 0.117 0.0 0.036 0.0 0.043 0.0 0.008 0.0 0.013 0.0 0.060 0.0

Abbreviations: Ah-Aeschynomene histrix; Cr-Chamaecrista rotundifolia; Ct-Clitoria ternatea; Msp.-Mucuna sp.; Mp-Mucuna pruriens; Mu-Mucuna utilis; Sg-Stylosanthes guianensis; Sh-Stylosanthes

hamata; HC-Healthy cowpea (V. unguiculata cv. Ife brown) control.

*Samples with negative ELISA values.

Table 3: Detection of viruses in leaf samples of forage legumes collected from the Northern Guinea Savanna Zone of Nigeria

Virus diagnosed:

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

BCMV CABMV BYMV CMV CPMoV CPMV CPSMV BPMV SBMV TMV

-------------------- ------------------ ------------------- ------------------ ----------------- ---------------- ---------------- ---------------- -------------- ---------

ELISA ELISA ELISA ELISA ELISA ELISA ELISA ELISA ELISA ELISA

Legume value % Inc. value % Inc. value % inc. value % Inc. value % Inc. value % Inc. value % Inc. value % Inc. value % Inc. value % Inc.

Ah * 0.0 * 0.0 0.888± 1.120± 2.463± 0.186±

0.000 16.9 0.012 73.4 0.055 76.6 * 0.0 * 0.0 0.002 54.1 * 0.0 * 0.0

0.252± 0.449±

Cr * 0.0 * 0.0 * 0.0 * 0.0 * 0.0 * 0.0 * 0.0 * 0.0 0.001 68.8 0.003 75.7

Ct * 0.0 * 0.0 * 0.0 * 0.0 * 0.0 * 0.0 * 0.0 * 0.0 * 0.0

Msp. * 0.0 * 0.0 * 0.0 * 0.0 * 0.0 * 0.0 * 0.0 * 0.0 * 0.0 * 0.0

0.363± 2.591±

Mp * 0.0 0.082 23.2 0.017 84.3 * 0.0 * 0.0 * 0.0 * 0.0 * 0.0 * 0.0 * 0.0

Mu * 0.0 * 0.0 * 0.0 * 0.0 * 0.0 * 0.0 * 0.0 * 0.0 * 0.0 * 0.0

Sg * 0.0 * 0.0 * 0.0 * 0.0 * 0.0 * 0.0 * 0.0 * 0.0 * 0.0 * 0.0

0.370±

Sh * 0.0 * 0.0 * 0.0 * 0.0 * 0.0 * 0.0 * 0.0 * 0.0 * 0.0 0.001 33.7

H.C. 0.171± 0.229± 0.361± 0.392± 0.599± 0.171± 0.164± 0.100± 0.162± 0.165±

0.013 0.0 0.012 0.0 0.008 0.0 0.065 0.0 0.144 0.0 0.030 0.0 0.020 0.0 0.065 0.0 0.011 0.0 0.040 0.0

Abbreviations: Ah-Aeschynomene histrix; Cr-Chamaecrista rotundifolia; Ct-Clitoria ternatea; Msp.-Mucuna sp.; Mp-Mucuna pruriens; Mu-Mucuna utilis; Sg-Stylosanthes guianensis; Sh-Stylosanthes

hamata; HC-Healthy cowpea (V. unguiculata cv. Ife brown) control.

*Samples with negative ELISA values.
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Table 4: Detection of seed transmitted viruses in eight species of herbaceous legumes planted in the Derived and Northern Guinea Savanna Zones of Nigeria

Legume No. accession tested List of accession No. accession infected Virus detected

DSZ
A. histrix 13 I.12463; CT 9470; CT7884; CT8941; CT 18914; 0 -

CT8581; CT 18539;COMB; I. 12463; CT 9690;
CT 8943; CT 8911; CT 8907

C. rotundifolia 4 I. 15604; I.14167; I.10918; WYNN 0 -
C. ternatea 1 I. 7621 0 -
M. pruriens 2 CPAC; IRZ 0 -
M. utilis * * * *
Mucuna sp. * * * *
S. guianensis 2 I.164; I.15557 0 -
S. hamata 3 I.75; I.15876; Verano 0 -

NGSZ
A. histrix 1 I.12463 0 -
C. rotundifolia 3 I.10918; I. 14167; I. 15604 I. 10918 CMV

I. 15604 CMV
C. ternatea 1 I. 7621 0 -
M. pruriens * * * *
M. utilis * * * *
Mucuna sp. * * * *
S. guianensis 2 I.164; I. 15557 0 -
S. hamata 3 I. 75; I. 15876; Verano 0 -

Keys:*Not avaialabe for testing; -: no virus detected

The incidence of CPMoV was 15.0% in the DSZ and A.  histrix  was infected with the virus in the NGSZ
2.5% in the NGSZ (Table1). Its symptoms include (Tables 2 and 3).
chlorosis and mosaic in M. pruriens and Mucuna sp. in In the DSZ and NGSZ, the incidences of SBMV were
the DSZ and as symptomless in leaf samples of A. histrix 6.6% and 2.5% respectively (Table 1). The infected
from the NGSZ. Conversely to the detection of CPMV in legumes were M. pruriens in the DSZ and C. rotundifolia
samples of grain legumes (Cowpeas ‘Vigna unguiculata
L. Walp’) grown in the NGSZ [9], the virus was only
detected from leaf samples collected from the DSZ and
has an incidence of 5.0% (Table 1). Species of M. pruriens
and Mucuna sp. (Table 2) reacted positively to the
antiserum against the virus. It was first reported in Nigeria
by Chant [27]. Its characteristic symptoms include mosaic
and yellowing.

Incidences of 30.0 and 0.0% were recorded for
CPSMV  from  samples  collected  from  the DSZ and
NGSZ respectively  (Table  1). Forage legume samples of
species:  A.histrix,  C.  rotundifolia,  M. pruriens,
Mucuna  sp.,  S.  guianensis  and  S.   hamata   were
found  to  be  infected   (Table   2).   Though   detected
from apparently healthy samples, its characteristic
symptoms  include  mosaic  and   chlorosis.   The
detection of the virus in apparently healthy samples
presents the virus to induce symptomless infection in
legume samples. BPMV had incidences of 3.3% and 2.5%
from  samples  tested from the DSZ and NGSZ
respectively (Table 1). C. rotundifolia and M. pruriens
were  infected  with  this virus  in  the   DSZ,  while only

from both zones. TMV was detected in C. rotundifolia
and S. hamata in the NGSZ. None of the samples
collected from the DSZ was positive for this virus.
Samples from which this virus was detected were
apparently healthy, depicting the probable occurrence of
this virus in latent form.

Results of seed transmission of these viruses verifies
CMV to be transmissible in seeds of C. rotundifolia
(Accession no. I.10918 and I. 15604). This is likely to
contribute to the widespread occurrence of CMV in the
crop. CMV has been known to be a commonly seed-borne
virus in cowpea lots [28]. This attribute must have
contributed to the widespread adapted nature of the virus
[29]. One of the control methods for virus elimination is
the production of virus-free seeds in an area where
viruses do not occur and where the virus’ vectors do not
exist. But most importantly, there is need for research
collaboration between crop breeders and plant virologists
to breed new forage legume genotypes that combine virus
resistance and other useful traits.

CONCLUSION



Acad. J. Plant Sci., 4 (3): 69-76, 2011

75

Although most viruses infecting tropical herbaceous (Imperata cylindrical) with velvet bean Mucuna
legumes are still awaiting much research, the effect of pruriens var. utilis and herbicides. Weed Technol.,
these virus diseases can be devastating to the 13: 201-208.
herbaceous legumes in relations to herbage and seed 8. Brunt, A., K. Crabtree and A. Gibbs, 1990. Viruses of
yields.  As  more  research is carried out, additional Tropical Plants CAB International Wallingford, UK.
viruses can be expected on this crop. Effective control 9. Shoyinka, S.A., G. Thottappilly,  G.G.  Adebayo and
programme necessitates the knowledge of virus’ identity, F.O. Anno-Nyako, 1997. Survey on cowpea virus
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