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ABSTRACT

Cowpea is an important leguminous crop which also helps in improving soil quality by fixing nitrogen with the help
Rhizobium. In roots symbiotic association with Rhizobium occur which results in nodule formation. In plants
infected with viruses nodule formation is also affected. In this paper effect of geminivirus infection on physical
attributes of nodule formation like number, weight and volume is studied and found to be adversely affected due to
infection caused by geminivirus on cowpea. Virusinfection has influenced the nodulation ability in cowpea. Nodules
of infected cowpea plants have reduced number of nodules, decreased fresh weight and volume than their
comparable healthy plants. The percentage of reductions was increased with the age of the plants. Number, fresh
weight and nodules also increased with increased age of the plants both in healthy and infected plants.
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INTRODUCTION

CowpeaVigna unguiculata (L) walp is native of Central Africa since wildrfos are found only there, from where it
spread in early times through Egypt or Arabia tdaAand the Mediterranean. Grain legumes are impbrta
constituents of vegetarian diet in India. Among tirain legumes, cowpea is one of the importantegui®p.
Cowpea is also cultivated for fodder, green manuegietable, and soil improving cover crop. Leguimeabia
symbiosis results in the fixation of the atmosphaeitrogen in the soil. For those species of plaich are capable
of utilizing atmospheric nitrogen for growth, thpsovides a much cheaper source of N than nitrogemfertilizer.
Members of théhizobium have been found to penetrate the root hairs efnfégous plants and ultimately give rise
to a small ball like structure known as nodule. Med are related with atmospheric nitrogen fixatidnich may
affect directly or indirectly the nitrogen contesitthe soil and the plant. Since the virus infedtedt plants exhibit
a change in their nitrogen content [5] it may afféte morphology of nodules of their hosts. Lik&eartvaluable
crops cowpea is also subjected to various disem®®ng which virus disease occupy an important ptacthey
cause great loss in the yield. Among the 34 virusssorted to infect cowpea, in India it is infattey at least 16
different viruses [22] The present work evaluatesdffect of virus inoculation on nodulation in quea.

MATERIALSAND METHODS

Virusinoculum and inoculation procedure;

Young infected leaves ofigna unguiculata c.v. Pusa Komal with distinct virus symptoms wendlected from
surveyed field and used as food for the whiteflam wide and 5cm. long straight glass tube whase end in
connected with rubber tubing with a cloth barrietvbeen the glass and rubber was used as aspicatmiléct
whiteflies by sucking through rubber tubing . Thegete flies were allowed to feed on infected leaf@ 12 hours.

211
Scholar Research Library



Shail Pande Der Pharmacia Lettre, 2015, 7 (10):211-216

After feeding whiteflies were collected carefullydaplaced on test seedings plants for 24 hoursuAbd whiteflies
per plants were used for the transmission. Testtplavere inoculated when first trifoliate emergéd®% Imida-
chloprid insecticide was used to kill the whiteefli Test plants which were not inoculated with @/fflies served as
control and kept under observations.

Experimental Conditions -
The experiments in the present study were carrigdroan insect proof chamber, where usual precastivere
taken to keep the plants free from insects and tadeanfection.

The nodules of healthy and infected cowpea plargsewsampled on 20, 30, 40, 50 and 60 days aftér the
germination. Due care was taken not to lose ev@ngie nodule during uprooting and washing of thets for the
nodule collections. After washing and blotting, thedules were immediately counted, weighed andrmaettically
measured using measuring cylinder, water and simk@dules were always stored in a polythene bagssoot to
lose moisture during their observations. The nundfenodules was given per plant, while the volumec¢ and
weight in gram were given per nodule. The resulesentaken as an average of 30 plants. Percentagela@
calculated based on the values obtained for healimyples. The experiments were repeated three tmeésan
average of results is presented in tables 1 to 3

RESULTSAND DISCUSSION

The results presented in Table-1 to 3, Plate 1 §sFiL to 3 indicates that virus infection has iefloed the
nodulation ability in cowpea. Nodules of infectsmlvpea plants has reduced number, fresh weightvalnde than
their comparable healthy plants. The percentageddictions was increased with the age of the platsnber,
fresh weight and nodules also increased with ism@age of the plants both in healthy and infeptants.

Table-1: Effect of CoGMYV infection on nodulation of cowpea
(Changesin number of nodules/plant)

Days after inoculation  Average number of nodulesip] Percent reduction
Healthy Infectec
20 78.3 59.2 0.011
30 99.1 74.3 0.0121
40 111.3 80.7 0.0141
50 114.3 81.7 0.0155
60 118.2 82.5 0.0179
Average 104.24 75.68 0.01412

Table-2: Effect of CPGMV infection on fresh weight of nodule of cowpea

Days after inoculation Average fresh weight/nodule in n | Percent reduction
Healthy Infected
20 0.011 0.01 9.09
30 0.0121 0.011 9.09
40 0.0141 0.0117 17.02
50 0.015¢ 0.012¢ 19.3¢
60 0.0179 0.014 21.78
Average 0.01412 0.01184 15.266
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Figure 1: Effect of Cowpea golden mosaic virusinfection on changesin number of nodules/plant
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Figure2: Effect of Cowpea golden mosaic virusinfection on changein fresh weight of nodules of Vigna unguiculata
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Table-3 :Effect of CpGM YV infection on changesin volume of nodules of cowpea

Days after inoculation  Average volume/nodule in C®ercent reduction
Healthy Infectec
20 0.0139 0.0109 21.58
30 0.0149 0.01097 26.37
40 0.017 0.01201 29.35
50 0.0169 0.0129 33.66
60 0.0174 0.0136 34.83
Average 0.01602 0.0120 29.158
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Figure 3: Effect of Cowpea golden mosaic virus infection on volume of nodules Vigna unguiculata

Reduction in nodule number due to virus infecti@as hlso been reported in soybean infected with &oylnosaic
virus and Bean pod mottle virus [8] Rajgopalan &wju, [12] noticed reduction in root nodule devehamt in
Dolichos lablab, was directly related to the degree of infection Dlichos enation mosaic virus in inoculated
plants. Cowpea, mung, urd, sunnhemp, gram, me#siurk methi and barseem infected with Pigeon pesaino
virus [16] also showed reduction in number of nedul

Sesbania infected with Sesbania mosaic virus, [Bhghean infected with Common bean mosaic virus] [15
Soybean infected with Yellow mosaic, [10] Cowpeéedated with Cowpea vein banding mosaic virus, Cavpe
infected with Peanut stunt virus, [17] showed reiduncin number of nodules due to virus infectioegka [6] Mali

et al. [21] reported reduced nodulation in cowpea inféstéh Cowpea mosaic virus.

Reduction in number, size and fresh weight of neslith the present study may be due to virus refdicaausing
physiological alterations, [4] imbalance of aux20], and enzyme levels etc. [18] in the infectedntd which
directly or indirectly affect the symbiotic relatiship of Rhizobium and cowpea plants. Tet al. suggested that
reduced nodulation in soybean infected with Soybmagaic virus was probably caused by viral replicateading
to physiological changes such as reduced photossisthincreased respiration and imbalance of aaxthenzyme
levels. Van schreven [3] observed that shadingeaf plants reduced nodule size and subsequent spragcrose
improved its size and efficiency of N-fixation, bobdule number was not reduced by shading. Sinc8 N\DP
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infection reduced both size and number of nodutesawpea the process is perhaps more complicatéchan
simple reduction of photosynthesis is the cause.

Since nodules of legumes are themselves auxin perdyl1] and nodules of virus infected legumeddoelease
growth regulating substances as in sweet clovesctefi with Wound tumor virus [1]. The reductionrindule
number of CPGMYV virus infected cowpea plants obsémnder soil conditions might be related to arbitibn of

auxin by combined nitrogen in the soil [9]

Rajagopalan and Raju [12] expressed the view tiaease or decrease in nodule number might beiassdaevith
physiological status of roots and the density efrthizophere micro organisms; it might be possi# the changed
physiological status of the root associated witl lmacterial population in the soil has some rolegducing the
nodulation in infected plants

The depression was probably due to virus replinatt@using physiological changes of reducedtggynthesis
or increased respiration [8], imbalanced msixand enzyme levels which directly or iadily affected the
rhizobium-cowpea symbiotic relationship. Ineffeetisymbioses are characterized by small noduledathad grow

to normal size because the degeneration that stettie bacterial region quickly spreads to theuteaneristem and
stops its growth [14]. O’Hair and Miller [19ported that cowpea strains of TMV were associatéu a reduction
in total nodules weight and nodules numbeedl et al. [2] showed nodulation losses o337 % for three
cultivars of barrel medic.

The effects of alfalfa mosaic virus on produitg of annual medicannual burr medic, Medicago
polymorpha showed decreased growth of AMV-infected plagithough AMV infection resulted in no
differences in the number of nodules formid the first 11 d after germination but nodufeass was
decreased by 23 % for virus-infected plantsréd3 days and this difference disappearedr @8elays. Growth
of AMV infected plants was decreased probablgabse of impaired Nixation by nodules, so it seems that
function of nodule is more affected rather thamdulation [7]. Nodulation was highly depressgddABMV and
CYMV in cowpea and it also affected the rhizobiuowpea symbiotic relationship directly or indirecthyg]

CONCLUSION

The cowpea plant infected with cowpea golden mogiaits ( CPGMV ) showed significant loss in numbageight
and volume of nodule in virus infected plants. Losss more severe in early infected plants as coedptr late
infected plants. Although the weight and volumeréases with the age of plant but that is still l&smn their
healthy counterparts. Nodule number has not shawnsagnificant increase after 40 days both in Hgatnd
diseased plants. Volume of nodule was about 29%péreduced over healthy and weight of nodule wdsiced to
15 percent over healthy plants showing considedalsiedue to virus infection on nodule formation.
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