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SUMMARY
Field survey was conducted between September and October, 2015 to determine
the serotypes and prevalence of legume viruses in Niger State, Southern Guinca
Savanna of Nigeria. Niger State has 25 Local Government Arcas (LGAs),
groupced into three Agricultural zones. A ulti-stage sampling procedure was
employed to sclect three LGAs from each of the three zoncs, giving 4 1ol:] of 9
LGAs. Three villages/locations from the nine LGAs were randomly snﬁlc...-:_:d for
the survey to give a total of 27 locations. Leaves were collected from cultivated
cowpeas, groundnuts and soybean farms. Weeds showing virus and |virus-like
symptoms were also collected. The samples were preserved over silica gels 1n
vial bottles and tested against major legume viruses [Blackeye cowpea mosaic
virus (BICMYV), Cowpea aphid-borne mosaic virus (CABMY), Cowpea mild
mottle virus (CPMMY), Cowpea yellow mosaic virus (CPMV), Cucumber mosaic
virus (CMYV), Cowpea mottle virus (CPMoV) and Southern bean mgsuaic virus
(SBMYV)], using Antigen Coated Plate - Enzyme linked iminunosorbeut sissay
(ACP —ELISA). In all, 14.8 % of the total samples tested positive for LICMY,
which was detected in Dabiri, Farin Shinge, Gidan Kwano and Tatiko| CPMMY
was detected in Farin Shinge and Manigi, which accounted for 7.4 %jpf the total

locations. In addition, CPMoV was found in Awuru, Gidan Kwano, Lemu,
Manigi and Tatiko, which accounted for 18.5 % of the locations, whereas
samples from other locations showed negative reaction. ELISA positiye samples
were detected in cowpea, groundnut, soybean and weeds (Aesclhiynomene indica,
Hyptis suaveolus, and Euphorbia hirta). The oceurrence ’gi‘ q*mv .“"d
CPMMYV in naturally infected legumes is believed to htf__ll@b'flf;;i reposte from
Niger State. Inocula of the identified virusu:s could be uﬁilizlq:tll_.'f'or;'l_lijl.'r..l-;rilin}';
resistant cowpea, groundnut and soybean cultivars.

|'. | | I PH |

Kcywortls:ACP-ELlSA; legume; survey; symptoms: virus; weed hosts' |

[Ir.

The major legumes in sub-Saharan Africa !'{:ed for livt:stgc.k (24.),' Laguwe? play ap
are cowpea (Vigna unguiculata L. Walp), important role n pruwdmg smli m_trugcn (0
groundnul (Arachis  hypogaea L.) and cercal crops such as maize, millet, ..and
sovbean (Glycine max [L.] Merril) ( |¥EU')- sorghum when grown inf rotalion,
These crops contribute bulk ol the proten especially inarcas where poor :‘UIII |ortility
in the diets of millions of people (17) and is a problem. They are also ap ll._;“n'l;lill
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companion crop in most cereal-legume

cropping systems due to the advantage of

residual nitrogen, originating from the
decay of roots and root nodules (12; 24).
They also increase soil organic maltter
content and improve soil structure after soil
incorpgration. They do not require a high
rate ol nitrogen fertilization because their
roots have nodules in which soil bacteria
CEI”(‘.‘d Rhizobia help to fix nitrogen from the
air.

[tis estimated that the annual world cowpeu
crop 1s grown on 12.5 million hectares, and
the total grain production is 3.9 million

tonnes. More than 8 million hectares of

cowpea are grown in West and Central
Alrica. Also, it is known that Nigeria is the
largest producer with 4 million hectares
(12). Nigeria, being the largest producer
accounts for 45 % of the total on 1.15
million hectares annually (12). The major
cowpea producing areas in Nigeria include
Niger, Kwara, Kaduna, Borno, Taraba and
Yobe States in the northern part while Oyo,
Ogun and Ondo also produce appreciable
quantitics in the southern part of the
country.

Cowpea farmers, particularly in sub-
Saharan Africa are faced with two factors
that constraint legume production. They are
abiotic and the biotic factors (13). Diseases
ol these crop types which constitute biotic
constraints are usually induced by fungi,
bacteria. nematodes, viruses and the
parasitic flowering plants suchﬂ as
witchweed Srriga  gesnerioides (Willd.)
Vatke and Alecira vogelii BE‘ITlh (15).
Legumes are also attacked by a wide range
ol insect pests which can cause dE‘lIT’IHgE at
all stages of plant growth (0). Addlllonul'ly,
viral diseases are considered o bela'nmjur
limiting factor for the productivity of
legumes in the tropical and sub-tropical
countries (10).

Diseases caused by Blackeye cowpect
mosaic virus (BICMV), Cowpea aphid-
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borne mosaic virus, (CABMV), Cowpea
yellow mosaic comoviryg (CPMV)
;SEJH!'/?{‘H? bean mosaic virus (SBMV) (93
Cowpea molile virus, (CPM V), Cowpea
golden mosaic virus, (CPGMS Cucuumb -
nos«ic Virus (CM V), ngpea IMOS. 1ic virus
(CMV), Cowpea mild moute virys.
@(.TI’MMV) are the most ¢conomically
important and are responsible for serious
yield losses in legumes globa ly (4). They
are also known to naturally ihfect several
other crops such as fruits and vepetables
and inflict significant losses (up to 100 %)
k3 ) |
Although a lot of cowpea, groununut and
soybean are cultivated in Niger Stz..c. ihere
is scanty information on the octurrence and
distribution of legume viruses. However,
viral disease¢ outbreak could induce
significant reductions in cruality and
quantity of the produce. Plant breeding is an
cifective tool for adapting to new
challenges of biotic and abiotic stresses in
agriculture. Breeding fdr disease
resistance/tolerance is a prigrity in the
national breeding programir: for
controlling emerging discases| Therelore,
the information from virus | types and
distribution would encoutage plant
breeders to continually deyelop new
cultivars that are resistant and cpuld reduce
losses in cowpea, groundnut apd soybean
production. Cultivation of resistant
cultivars would increase the lev¢l of income
to farmers and millions of copsua.ers of
these staple food sources would .50 1ake
advantage ol increased supply at relatively
affordable prices. 'I'he objective ol this
study therefore, was to detg¢rmine the
scrotypes and prevalence of legyme viruses
in Niger State, Southern Guinea Savanna of
Nigeria,

MATERIALS AND METHODS
Desceription of the Study Area
Niger State is located in thd Scathern
Guinea Savannah agro-ecologidal zone ol
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Nigeria (Latitude 6" 8 E; Longitude 8" 44
N). The State experiences distinet dry and
wet seasons with an annual rainfall ranging
from 1100 mm in the northern part to 1600
mm in the south with a mean of 1350 mm.
The ranfall which peaks in September
normally begins in April and ends in
October. The temperature ranges between
35 and 37.5 °C with relative humidity
between 00 and 80 %. Niger State occupies
land area measuring 76,470 km® about 10 %
ol Nigeria's total land area, out of which
about 85 Y% 1sarable.

Collection of Samples

Survey was conducted in major legume
(cowpea, groundnut and soybean)
producing arcas of Niger State between
September and October, 2015. Niger State
has 25 Local Government Arcas (LGAS),
grouped mto three Agricultural zones. A
multi-stage sampling procedure was
employed o sclect three LGAS from each of
the three zones, giving a total of 9 LGAs.
Three villages/locations were randomly
sclected for the survey to give a total of 27
locations. ‘len farms were visited in each
LGA and five leaves were randomly
collected from each farm. They were
collected from cowpea, soybean and
groundnut plants with symptoms sucl? a8
lcal mottling, mosaic, leal curling,
distortion. chlorotic spots and stunting
during the vegelative stage (5 - 6 u:recks
after sowing), [rom the edges and Wlthll:l the
ficlds. Samples were also collected from
weed species prowing within t"hf: Ie_g,umc
felds. Weed species were idcntllluf! in the
laboratory of Department of Crop
' Federal University ol
“Minna, based on their
qcleristics as described

Production,
Technology (FUT)
morphological char |
bv Akobundu and Agyakwa (I.)'- I'he |Cffll
samples were sreserved over silica gcl?; In
air-tight (ubes. In cach location,

samples were collected at approximalely 10
(o 20 km away from the previous sampled

vial
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I::ln'm (18). Geographical location of cach
:',lelﬁlli was II'UCUI'LH.‘(.I usi_né Global
mz:tmmn_g System (GP§- 4300)
cquipment (Lthrex Garmin GPS | Taiwan ).
Serological Detection of Legume Viruses
The sampled leaves were subjected to
Antigen — Couated Plate Enzyme-Linked
Immunosorbent Assay (ACP |- LLLISA)
(16). Polyclonal untibodics raiscey aeinst
ceconomically important leguime  viruses
were used for virus detection, ‘T'hese were
Blackeye cowpea mosaic virus, Co vped
aphid-borne mosaic virus, Cowpea mild
molttle virus, Cowpea yellow mosaic virus,
C'ucumber mosaic virus, Cowpea mollle
virus and Southern bean mosaic yirus., Lach
sumple was tested in duplicate wells of
polystyrenc microtitre platey.  Healthy
(negative) cowpea leal and posifive control
(cv. 'TVU 76 mlected leal” saiphpi2, were
included.
Samples were ground in coating bufler at
the rate of 100 mg/mL (1:10 w/y). Wells of
microtitre plates were coated with 100 puL
ol cach sample. The plates wer¢ incubated
a1 37 °C for | hour, washed thrige at 3 min
intervals with Phosphate Bulfefed Saline-
Tween (PBS-T) and tap-dried. Qne gram of
healthy cowpea leal” was ground with 20
mL of conjugate bulfer, The erpde extract
was [Tllered and rabbit antibody [for various
legume viruses was added at 1:10,000. One
hundred pL ol this was loaded into each
well. The plates were incubated pt 37 °C' for
| hour, washed thrice with PBSET and tap-
dried. This was followed by addition of 100
uL of anti-rabbit, goat antimogse diluted
with conjugate bufferatthe rate o1 1:15,000
dilutions. Also, another round offin. Luanon
al 37°C for | hour was performed . 3Iulu.t;
were tap-dried afier washing with PBS-1T.
Substrate was prepared using p-nitrop '1‘cny|
nhosphate and diluted in substrale bulTer at
(the rate of | mg/ml and 100 ul, ol llw;
cubstrate solution was added to|each well.
e plates were then incubalted in the dark
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al_ room temperature (37 °C). Absorbance
values were quantified at 405 nm using a
microplate reader (MRX, Dynex
Technologies, Inc., USA) after overnight.
Values were scored positive when the mean
optical density reading was at least twice
that of the mean for the negative control.

RESULTS AND DISCUSSION
Prevalence of characteristic virus
symptoms |
T_he: percentage incidence of characteristic
virus - symptoms observed on legumes
(cowpea, groundnut and soybean) during
the 2015 cropping season in Niger State are
presented .in Fig. |. Mosaic was the most

common symptom which accounted for

384 % of the symptoms across the
ocations. Leaf mottling was the next most
brevalent foliar symptom which accounted
for 20 % of the total. Leaf curl was another
frequently encountered symptom during
the survey with 15.8 % incidence.
Chlorotic spots of about 12.5 % were
observed during the survey. Some of the
plants exhibited marked stunting and these
accounted forabout 7.3 % while puckering,
leaf deformation, dead of plants and others
represented 6 % of the symptomatic plants.
Identification of Legume Viruses
Resnlts obtained from the identification of
the viruses infecting legume crops in Niger
State, using ACP - ELISA are shown in
Table |. Blackeye cowpea mosaic virus
(BICMV), Cowpea mild moltle virus
(CPMMV) and Cowpea mottle w'rz_r.r
(CPMoV) were the only viruses detected In
he leecumes and weeds. These viruses
nccurr::r.l in single and mixtures of two or
more on groundnut, cowpea and soybeans
at the different locations surveyed.
Specifically, 14.8 % of the total ‘samples
ested positive for BICMYV, 'whlch was
detected in Dabiri, Farin Shinge, thzfn
K wano and Tatiko. BICMV was fJelccrt:d in
cowpea samples, and the following weeds:

Aeschynomene indi, :
ca udff;um EL mg":n'?f*clj::s :rr?:; A: I:;r(mrhm
_ _ escens
?{E“'g;} i he’g’ggﬂ;ﬁzﬂ :’;f?fil(rjanrt'f'ufur Coste
il ; corpiurus (Sw.)
Desv. and Euphdrbia. hirta Linn
CPMMV was detected in Farin Shinge anLi
Manigi, which accouhted for 7 4 “v ol the
total samples.  CPMMV was 1Hund In
groundnut and thel following weeds:
Amaranthus C(.’deﬂjﬂﬁ L., Desmodium
scorpiurus (Sw.) Desv., Hyptis suaveolus
Poit. and Vicia faba L} In addition, CPMoV
was found in Awuru, Gidan Kwano, Lemu,
Manigi, Mokwa and Tatiko, which
accounted for 22.2 .{f of the locations,

whereas samples from other locations
showed negative redction. CPMoY was
found in soybean leaves and the following
weeds: Aspilia Afiicana (Pers.) C.D
Adams, Cleome viscera L., Euphorbia
hirta Linn., Heterotis Ia!undybllfa SM.

The virus symptoms observed on the
sampled plants were in agreement with the
carlier lindings on viral infected legumes
reported by Alegbejo and Kashina (5). The
variation in symptoins was due (0 the
presence of different|viruses in tl.¢ study
area. Occurrence, distgibution and spread of
these pathogens njight probably be
influenced by environmental factors,
presence of suitable gnd susceptible hosts
as well as activities gf vectors. Incidence
and distribution of the viruses were natural
and might have stemmed primarily from
seed infection and wegd hosts as observed
from the cropping| pattern (2). The
differences obscrved in the sympto.ns [rom
the diflerent individual crops might be due
to mixed infections of| viruses on the crop,
viral strains infecting the plant, crop
cultivar and time of infection of the virus
pathogen. Aliyu er pl. (6) had earlier
mentioned these factars to be responsible
for symptom variatitjin In cowped P]"‘”ls,
infected with virus in Southern part of
Nigeria. However, lea samples (hal Jook?d

e
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like virus infected plants which tested
L e 3 y by - .
Ezﬁjgl}':ﬂghl - Suﬁcr'"g from nutrient
Variation alsg 1 - ,
Symptoms ﬁ-'w {12““d On.the viral
different | om different locations on the
ProtL;l; l:]ll Eig“:ne. “fOPS surveyed was
. ¥ Qe to pﬂthogenwny and
wulencg of the virus invading the various
crops.  The viruses identified in these
locations are amongst the legume viruses
reported 1o be present in Nigeria (22). Also,
L‘“WO e i, (33‘) maintained that BICMV
as among the cconomically important
viruses of legumes in Nigeria. The presence
of tWo or more viruses within same location
Indlcalf:ftl the possibility of the locations
and the immediate surroundings becoming
hot spot of these viruses in the nearest
(uture.
The detection of BICMV and CPMoV at
Lemu and Dabiri, respectively, which are
less than 5 ki collaborated the findings of
Aliyu ef al. (6) who discovered two
different viruses co-existing in the nearby
fields in Kwara State, Nigeria. The
implication of this is that subsequent
mutation and replication of the viruses
could simply result in several serotypes
with varying degree of pathogenicity on the
one hand and multiple infections of legume
crops on the other hand. The eccUrE'encc of
C'PMoV and CPMMYV in naturally infected
cowpea is believed to be the first report
from Niger State. BICMV was _detected'at
Awuru and Gidan Kwano in mixture ‘w1th
C'MoV. Multiple virus infections in field-
ht modify symptoms and
de field diagnosis (3).
Aliyu er al. (. 7) earlier repon'tecll(;ﬁhf!:\i
and CPMMV in qura Sl::ltf; which IS &
neighboring State to Niger State. V wi
From the locations where CPMoV was
prt‘:vu[un! (Awuru, Gidan -KWHHO, Lf?l"l.]’
and Tatiko), Awuru IS

Manigi, Mokwi ' -
located at the riverine ared which partially

gIrown plants mig
essentially preclt
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aprecd with that of Alegbei? @ who

#_—

\

reported a high incidence of

riverine areu!; ol'th:;:‘i;il(lﬂ Lhe .
which has a Southern sawe (-3“ |

where a lot bambary ;:Slnd Cllﬁlale‘and
subterranean | Vcrdc.)ii rrln :u'l;~|(f4 i
borne nature of CPMov él aﬁnd - S.c‘cd
dctcclipns suggested that the virys cn:I:ZLI;E
spreading through sceds (o o her poits of
lhf: Sioulhcrn guiney :.-ngru-cuulugi..-;.ll' Zone
of Nigeria. CPMMYV has been reported to
occurnaturally in the middle belt of N geriy
which Niger State is inclusive 4). Odedara
(19) reported CPMoV as a sced-borne virus
and a major constraint to yietd in legume -
lields because emerging planté are quickly
exposed to viral inocula to produce greater
damage at early stages of crop plant
development. This showed how inportant
the virus could be in the ecological zone.

,ofNigcria,

~ The non detection of viruses|in the other

locations could be due tol low virus
concentration in the tested samples (16). It
could also be argued that the negative
reactions of some of the Jegume leaf
samples to ELISA implied that they

“belonged 1o entirely differenf virus types

(non-legume viruses). Mojreover, the
negative reactions of those | san.ples 1n

"ELISA probably indicated that they

belonged to other groups of lIIc pathogens
(8) or the symptom might be as a result of
nutrient deficiency (12).
Different incidence levels of these viruses
were recorded for all the Iocatlr;ons studied,
the distribution and spread of the pathogens
could be attributed to the [presence of
suitable hosts (wild and cultiyated crops),
and even the presence and activioes of
vectors. The biotic and /or erfvironmental
factors that can infTuence the development,
distribution and activity of th¢ vectors can
equally affect the distribution 4nd spread QF
these viruses. Infection by the yathogens :3
(he various areas surveyed was natural an

T ; from seed
- e primarily stemmed f1¢
might have primarily ). Since the

. e
infection and weed hosts (42

e ——————
————=
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rate of sced transmission of viruses varied
with legume types, cultivars and their
interaction with individual virus, variation
i incidence levels of the viruses was
expected (14).

Al survey time, the legume crops were at
various stages of growth at the different
locations. Virus concentration was
influenced by the stages of growth which

e

probably determined the incidence levels
(9). Balogun (9) reported that epidemics
occur at early stage in the growel o1 plants
when they are most susceptiblle. Tle author
reported that soybeans, groundnut and
cowpea crops at pre-flowering stage
exhibited higher incidence [levels of the
viruses than those at the ﬂowyin g and pod-
Initiation stages.

s . ® Mosaic w Leaf mottling ~Leaf curl =Chlorotic spots ¢ Stunting = Others i

2
< 20 |
8
a 1o |
g
glc« |
g ; R Bl
= : : . ' j': X "I-'J& 'L]I'II
7 3 5 [k kikals !kl, J11c] 1) o CY =91

| el y | | .

l v 1405 6 7§ 9101112131415 16171819 2021 22 23 2425 26 |
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Fig. 1: Percentage inc
2015 wet session in Niger St
| = Awiru; 2
8 = Gonagl, 9 = Gx_qu:—y
Makera: 16 = Manigl, 17

72 = Shiroro: 23 =

|0 = Lemu;
= Mokwa,;

ncidence of the symptoms obse jume
ate. Southern Guinea Savanni of Nigeria
)
= ani: 4 = Dabiri; 5 = |
— Ba'abyrasa; 3 = Bokani; 4 D.e.zblr-, i
' 1| = Lumma; |2
18 = Muwo; 19~ Patko Jazu.

ik = Tungan Makun: 23
Tatiko:; 24 = Tungan Makun;

rved on legume and weed plants during

‘arin Shinge; 6 = Gidan Kyvano; 7 = Goje;
Kotseni: 13 = Kundu; 14 7 Kuta; 15 =
w20 = Rafin Gorg; 21 = Rokota,
anchita: 26 = Zugurma; 274 Zungeru
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Table 1: ELISA of 7 vi . - ORI | S
e rus pathogens from legume leaf samples across Niger State lntﬂtiu’ng‘ 2015
| I‘ulyul_unql unlibudi -
Location BICMV_ CABMV__CMV _ CPMMV _ CPNIGY CPMV  $BMV
Awur 0.273 01320142 0314 0354% (360 0149
Baaburasa 0.112 0421 0102 02 0.122 . 0.117  |pwoq
3okan V920019 0112 0210 0137 a0 - 0.23)
dubiri ooty 00730238 0235 ()57 g1 0217
‘arin Shinge 0854% 0129 0184 0359+ (o 0.142 [0 146
(:IL!:JI1 Kwano 0.882* 0.171 0.225 0.176 0.473* U*IS'? 0‘199
Goje 02190200 0221 0102 0210 gan, 0.192
Gonagi 0231010 0102 0210 o110 oo 0301
Gwada oy 009 0211 0214 0211 gagy | gl
Lemu V226037 0436 0434 0388 g1ea o] 46
Lumma 0.208 0.119 0.203 0.201 0.196  0.114 | 0.100
Kotseni 0.132 0.201 0.112 0.119 0.210  0.201  |0.20)
Kundu 0.209 0.221 0.301 0.104 0203  0.119 |o0.116
Kuta 0.093 0.110 0.208 0.239 0.190  0.116 |0.119
MU]\'{:I‘%I 0.29] 0,217 0.039 0.219 0.220 0.19] 0.201
Manig; 0.135 0.137 0.144  0.523*  0323*  0.169 | 0.5
Mokwa 0.171 0.167 0.197 0.276  0.543*  0.186 | 0.21]
Muwao 0.130 0.156 0.201 0.200 0172 0.110 | 0.192
Paiko Jazu 0.104 0.111 0.108 0.211 0.202 0.192 0.119
Rafin Gora 0.19] 0.209 0.200 0.218 0.106  0.081 | 0.112
Rokola 0.201 0.110 0.118 0.196 0.100  0.196 | 0.09]
Shiroro 0.110 0.210 0.099 0.117 0.124  0.115 | 0.107
Tatiko 0.458* 0.138 0.149 0.175 0.429%* 0135 | 0.14]
Tungan Makun 0.100 0.112 0.109 0.103 0.201 0.119 0.099
Zanchita 0.108 0.110 0.201 0.194 0.109 0.201 0.114
Zugurma 0.129 0.22 0.201 0.113 0.221 0.192 0.20]
Zungeru 0.202 0.168 0.11 0232 0.109 0201 | 0211
Diseased control 2.562 2.138 2915 2.424 2.876 2.454 2.899
‘Tealthy control 0.294 0.138 0.245 0.161 0.141 0.242 0.246
o P 0.186 0128  0.175  0.128 0.178  0.182 | 0.205
CABMV= Cowpea uphid borne mosaic virus, BICMV = Bluckeye cowpea mosaic virus, MV = Cucumber
mosaic virus SBMV = Southern bean mosaic virus, CPMMV = Cowpea mild motile virus. CPMoV =
Cowpea moltle virus, CPMV = Cowpea yellow mosaic virus. * Virus posilive.
CONCLUSION AND Kwano and Tatiko. CPMMV was detected
RECOMMENDATION

The survey results provided baseline
information on the occurrence gnd
distribution of legume viruses in Niger
State. Virus diagnosis showed that three
important legume viruses (BICMY,
CPMoV and CPMMYV) were prevalent in
some specilic locations surveyed.
Specifically, 14.8 % of the total 'smnplcs
tested positive for BICMYV, .whlch was
dctected in Dabiri, Farin Shinge, Gidan

in Farin Shinge and Manigi, which
accounted for 7.4 % of the t@yjtal samples. In
addition, CPMoV was fouynd in Awuru,
Gidan Kwano, Lemu, Manfigi and Tatiko,
which accounted for 185 % of the
locations, whereas samples from other
locations showed negative reaction. ELISA
positive samples were dete¢ted i cowpea,
groundnut, soybcan and weed
(Aeschynomene indica, Hyplis suaveolus,
and Euphorbia hirta) leaf samples. The

= R e —— A it i
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occwrrence of CPMoV and CPMMYV in

naturally infected cowpea is believed to be

the first report from Niger State. Inocula of

the identified viruses could be utilized for

breeding resistant Cowpea, groundnut and

soybean cultivars.
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