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ABSTRACT KEYWORDS
In other to find an alternative hosts of virus diseases of cowpeain Zaria Vigna unguiculata;
area, two virus disease symptoms were observed on two wild plants Chlorotic lesions;
growing near each other at the edge of an experimental field, Department Propagation host;
of Biological sciences, Ahmadu Bello University, Zaria. Thevirusisolate Assay host;
in Talinumtriangulare was found not to be sap transmissible in al the Virus diseases.

buffersused at different molarities and pH values; although the viruswas
found to be seed transmissible in T triangulare and also transmissible
through grafting to healthy looking seedlings of Vignaunguiculata var.
IAR-01-1006. Also symptoms were not observed in whiteflies
(Bemisiatabaci)inoculated seedlings of the test plants. The virus isolate
in Desmodiumtortuosum however, was found to be sap transmissible to
healthy looking seedlings of D. tortuosumand a number of other plant
diseases especially members of Fabaceae family. Chlorotic local lesions
were observed in Chenopodiumamaranticolor. 0.1M phosphate buffer,
pH 7.4 was found to be suitable for isolation and purification of the virus
in D. tortuosum. The present study has al so shed somelight onthe possible
propagation host (V. unguiculata var. IAR-01-1006) for T. triangulare
virusisolate, a propagation and assay hosts (V. unguiculata var. IAR-01-
1009 and C. amaranticolor) for D tortuosum virus isolate. The results
obtained suggested that the symptoms observed in the two wild plants
wereinduced by two different virusisolates. It istherefore suggested that
further studies like molecular and immunological techniques need to be
carried out in order to explore more of the properties of these viruseswith
the view to develop control measures; since the viruses have shown to be
apotential threat to some of the most important Leguminosae cropsin the
areastudied. © 2014 Trade Sciencelnc. - INDIA

INTRODUCTION large group of submicroscopicinfective agentsthet are
regarded elther asextremey smplemicroorganismsor
Viruses have been varioudy defined asany of the  asextremely complex molecules, that typically contain
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aprotein coat surrounding an RNA or DNA core of
genetic materia sbut no semi-permeable membrane.
They are capable of growth and multiplicationonlyin
living cdllsand they causevariousimportant diseasesin
man, lower animals and plants!. Viruses were also
defined as obligate parasites; the infectious units
compriseeither RNA or DNA enclosed aso haslipids
inther coat?. Reaction of thehost isusudly their only
perceptible and variabl e effect and even that may be
lacking or invisbleasinmuch latent virusinfection.

Virusesatack nearly dl economicaly important crop
plants. Inmost cases, theviruswill causereductionin
yield and quality of theinfected crop. It wasreported
that number of pods per plant; number of seeds per
pod and 100-seed weight was significantly reduced in
plants infected by Bean Common Mosaic Virus
(BCMV)EL, It was a so reported that BMRV (Bean
Rugose Mosaic Virus) caused reduction in the total
weights of pods per plant“. According to®, the
relationship between disease severity and yie d showed
that asdisease severity and yield showed that asdisease
severity increased, cowpeayield decreased.

Gibbsand Harrison'®, reported that in Ghana, more
than 100 million cacao trees have been cut down since
1945 in attemptsto stop the spread of cacao swollen
shoot virus, which hasmealy bugsvectors. In Citrus,
the gphid-transmitted tritezavirusiswidespread, and in
Sao Paulo State, Brazil, done, it killed 6 million trees of
sweet orange, in aperiod of twelveyears.

In 1975, groundnut rosette virus destroyed
groundnut cropinthe major groundnut producing arees
in Nigerid”. Similarly, cacao swollen shoot virus
drastically reduced theyields of cacaoinWest Africa
especialy Nigeria and Ghana. Vira diseases are
sgnificantly contributingto thereduced yid d of cowpea
inAsia, Africaand LatinAmericad.

Theetiology and natureof virusdiseaseisnot well
understood, this necessitated an urgent need in the
control of plant virus. However, thiscanonly bepossible
by thediscovering of thevirusproperties. Viruseshave
long been characterized only by biological properties
such as: host range, symptomatology, and mode of
transmission of thevirusinquestion.

Natural wild plantsand weeds have been shownto
play animportant rolein the occurrenceand spread of
plant virusin many countriesNigeriainclusive®. The
identification of an ‘unknown’ virushasbeen shownto
involvethe demonstration of anumber of similarities
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between the unknown and aprevioudy described virus
toestablishiti!?. In 1995 itwas said thet the Internationa
Committee onthe Taxonomy of Viruses (ICTV) has
provided comprehensveguidedinesfor theidentification
and characterization of virug¥.

The common bean is the most important grain
legumefor direct human consumptionintheworld and
Bean Common Mosaic Virus (BCMYV) is one of
theworld’smost serious bean diseasesthat can reduce
yield and qualityof harvested product!*d. Therefore,
during the survey for the aternative hosts of virus
diseasesof cowpeain Zariaarea, KadunaState, Nigeria
during thedrying season of 2006, somelight-greenand
dark green mosaic symptoms were observed in
Talinumtriangulare (Jacq) Willd and yellow mosaic
symptoms observed on Desmodiumtortuosum (SW)
DC,; both growing near each other in the experimental
field in the Department of Biological Sciences
experimenta garden, Ahmadu Bello University, Zaria.
The aim of the work is to determine some of the
biological propertiesof thevirusisolatesthat induced
thesymptomsinthewild plantsmentioned earlier.

MATERIALSAND METHODS

Sour ceand maintenanceof viruscultures

Theorigina source of theviruseswerenaturally
infected plants of Talinumtriangulare and
Desmodiumtortuosumgrowing near each other inthe
experimental garden; Department of Biological
Sciences, A.B.U., Zaria Light-green-dark green mosaic
symptoms were observed on the leaves of T.
Triangulare (Plate 1). The infected plants were
propagated through stem cutting. Thevirusisolatewas
maintai ned on these plants throughout the study. The
symptomson the D. tortuosumwere yellow mosaic
colouration and distortion of theleaves(Plate 1). The
symptoms were transferred onto healthy looking
seedlingsof the same speci esby mechanica inoculation
using 0.1M phosphate buffer, pH 7.4.

Transmission tests

Seed transmission

Two hundred and fifty (250) seedsharvested from
virusinfected T. triangulare wereraised in pots and
later transplanted into smaller potskept ininsect free
cages. The plants were observed for symptoms
development for aperiod of eight weeks.
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Graft transmission

Graftingwasmadeby cuttingastem fromtheinfected
Ttriangulare (thescion) on Mignaunguiculatavar. IAR-
01-1006, which serveasthe stock. All theleaveswere
removed leaving only one. The epidermal layer was
scragpped from both sdeswith agterileblade. Thenadit
cut was made on the stem of healthy |ooking cowpea
seedlings. Thescionwastheninsertedinthedit cut on
gock and thejoined endsweretied with salf-seding tape.

Whitefly transmission

Thiswascarried out by Bemisiatabaci; theinsects
weregiven 10 minutesfagting beforedlowed acquisition
feeding. A batch of fifteen (15) whiteflieswasgiven
acquisition feeding for 48 hourson infected cowpea
seedlings (var. IAR-01-1006). They werethen giving
inoculation feeding period of 48 hoursonyoung hedthy
looking seedlings of thesamevariety.

M echanical inoculation

Inoculumssourcesfor mechanical inoculationwere
obtained from infected waterleaf, Desmodium and
cowpea. The inoculation was prepared by grinding
infected young leaves displaying severe symptoms
phosphate buffer solution at different pH valuesand
molarities. 1%thioglycolicacd and magnesum bentonite
were added to each inoculms during preparation using
mortar and pestle until a smooth homogenate were
obtained. Theinoculationweremedeby dipping Serilized
rod into theinoculumsand rubbing onto the expanded
primary leavesof thetest plantsprevioudy dusted with
carborundum, rinsed withtap water immediately after
inoculation. Observations were made for symptom
development between 30 and 40 days.

Host rangeand symptomatol ogy

The viruses were artificially inoculated onto a
number of plant speciesboth cultivated and wild, mainly
from thefamily Fabaceae. Inoculum and grafting were
madeasprevioudy described for mechanica inoculation
and grafting. Sapinoculaionwasdoneon fully expanded
leaves. 6 seedlings of each variety were used for the
test. Thecontrol consisted of two seedlingsinocul ated
with plain buffers. Theinoculated plantswere observed
for symptomsdevel opment for aperiod of 36 daysand
the observationswererecorded.

RESULTS

The symptom wastransmissible through seedsin

T. triangulare, because out of the 250 seedlingsraised
from theinfected plants, 140 (56%) showed symptoms
similar to what was observed on the original plant.
However, back inoculation to Chenopodium
amaranticolor (alocal lesion host) seedlingsdid not
induce any symptom (Plate 1).

Theviruswasfound to betransmissiblethrough
grafting from T. triangulare to a variety of cowpea
(Vigna unguiculatavar 1AR-01-1006). Also
transmission wasobtained from thisvari ety to another
healthy plant of the samevariety, dthough the severity
of the symptoms decreased compare to what was
observedintheinitia cowpeaplant. Graft transmisson
to other cowpeavarietiesfailed to induce symptom.
No symptom was observed in the mechanically
transmission aswell aswhitefliesinocul ated test plants.

Among the grafted cowpeavarietieswithinfected
T. triangulare, only V. Unguiculatavar IAR-01-1006
was found susceptible (TABLE 1), the virus
systematicaly infected the plant. The symptom started
withveindearingonthetrifoliageleaves Theintervend
areaturned light-green giving light-green dark green
mosaic pattern (Plate 1).

Both 0.1M phosphate buffer pH 7.4 and 0.05
citratebuffer pH 7.4 werefound suitablefor mechanica
transmission of D. tortuosum. 0.1M phosphatepH 7.4
was sel ected based on the symptoms produced in the
test plants.

Among the varieties of cowpea tested for
susceptibility tothevirusisolatein D. tortuosumusing
sap inoculation with 0.1M phosphate buffer pH 7.4;
thefollowing varietieswerefound susceptible,i.e. IAR-
01-1009 and ITAS-Ealy (TABLE 2). The symptoms
started with vein clearing on thetrifoliageleaves; the
interveinal areaturned light green, giving light green-
dark green mosaic pattern (Plate 4). Theinoculated
leaves were assayed by back-inoculation onto C.
amaranticolor and chlorotic lesionswere produced
(Plate 5). The symptoms appeared in the eighth day
after inoculaionand weremoredigtinctinAR-01-1009
sourcethan ITAS-EALY.

DISCUSSION

Thesymptomsobserved on T. triangulareand D.
tortuisum were seemed to be induced by different
viruses. Thevirusescaninfect anumber of plant species
espedialy membersof theLeguminosaefamily. Thevirus
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TABLE 1 : Graft transmission of the virus isolate in T.
triangulareon fivevarietiesof cowpea

. Number of Number of

V. ‘\jg?i‘;'t‘i:iala seedlingswith seedlings
symptoms grafted

IAR-00-1074 0 6
IAR-01-1006 4 6
IAR-01-1009 0 6
IAR-339 0 6
ITASEALY 0 6

TABLE 2: Susceptibility of somecowpeavarietiestoinfection
by thevirusisolatein D. tortuosum

Vv Nur_nber of _

unguiéulala seedlingswith Reaction on C.

varieties symptc_)ms/G amaranticolor

seedlings

IAR-00-1074 0 *
|AR-01-1006 0 *
IAR-01-1009 3 +
IAR-339 0 *
ITASEALY 4 +

Key : += Recovery of virus, *= Not tested
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inT. triangularewas seed transmiss blea though seeds
of theinfected V. Unguilatavar |AR-01-1006 wasnot
subjected for the seed transmission test. Many virus
groups have been reported to be seed=bornein cowpea
plants; the cowpea mild mottle carlavirus (CMMC)
transmitted by whitefly, Bemisiatabaciisseed-bornein
cowpea aso, a member of cucumovirus [cucumber
mosaic virus, cowpea starin (CuMV)] has also been
shown to be seed-bornd™®. Seed transmission of virus
depends on host genotypeand virusstrain®, tabul ated
variousseed-bornevirusesinlegumesworldwide. Many
viruses, including thosewhich arenematode-borneand
seed tranamitted, haveawide natural host rangewhich
ensuressurviva inthewild and makesthemimportantin
awiderangeof annua and perennid crops®. Theresults
thusindicatethe need for moreinvestigation studieson
thevirusso asto understand in detail sthe ecology and
epidemiology of thevirusisolateinT. triangulare.
Theresult of thegrafting showed that the symptoms
observed on T. triangulare are not caused by
environmenta factor. Graftingtransmissonisasuitable
method for studying viruses; thisisbecauseit provides

Plate | : A: symptoms of a naturally infected Talinumtriangulare; B: symptoms of naturally infected Desmodiumtortuosum; C:
symptoms of grafted Vignaunguiculata var. | AR-01-1006 from theinfected T. triangulare; D: symptoms of mechanically inoculated
Vignaunguiculata var. IAR-01-1009 from the infected D. tortuosum; E: Arrows indicated chlorotic local lesions in
Chenopodiumamaranticolor, from back test of V. unguiculata var. IAR-01-1009, the central leaf isthe contral.
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aclueasto whether the suspected symptoms are due
tovird infection or environmentd factor. Thisdsoimplied
that the virus can easily be maintained on any of the
susceptiblevarietiesthrough grafting and theviruscan
bepropagated in thevariety.

The0.1M phosphate buffer pH 7.4 provedto bea
better solution for isolation and purification of thevirus
in D. tortuosum. Thisissupported by thework of 1617
who extracted anumber of plant virususing phosphate
buffer at molarity of 0.1M at varying pH ranging from
7.5-8.0.

Despiteal theactivities of the buffer onthe study
of infectivity of different plant viruses, thevirusisolate
inT. triangularewasfound not to betransmissibleto
other plantsat thosemolaritiesand pH. Thisresult aso
agreed with the findings of*® who noted that not al
virusescan betransmitted mechanicaly. It hasa so been
noticed that virusesin naturethat normaly persstinthe
vector such as semi-persistent and persistent aphid-
transmitted viruses and many of theleaf hopper and
whitefly virusesare not usually transmitted by sapi*9.
Theaboveresultisthussimilar to what isobtainable
from most of thewhitefliestransmitted pathogenssince
mogt of themarenot sgptranamissbleandlittleisknown
about their particles.

CONCLUSION

Thepresent sudy hasshed somelight onthepossible
propagation host for T. triangulare (V. unguiculata var.
IAR-01-1009) and Desmodium tortuosum (V.
unguiculatavar. IAR-01-1009 and V. unguicul ata var.
ITAS-EALY); assay host for Desmodium
(Chenopodiumamaranticolor). Theidentification of
0.1M phosphate buffer for the purification of thisvirus
will ZXdefinitely lead to therevel ation of the physical
and biochemical properties of the virusisolate in D
tortuosum. Further studies like molecular and
immunologica techniquesneadtobecarried out in other
to exploremore of the propertiesof theseviruseswith
theview to devel op control measures, sincetheviruses
have shownto beapotential threat to some of the most
important Leguminosaecropsintheareastudied.
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