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" Université de Dédougou, BP 176, y/egetable cowpea is a variant of cowpea where this mre consumed at the
?Wo?fdgs/lég E?gg:g%ii?;' (AVRDC), Immature stage. Like other legumes, vegetable cawjse subject to several
BP 320, Bamako, Mali. ' constraints including Cowpea Aphid-Borne Mosaic ugir (CABMV) which
3Université Joseph KI-ZERBO, BP  Seriously hampers its production. The objectivetto$ study was to assess the
7021, Ouagadougou, Burkina Faso.  impact of CABMV on the growth of vegetable cowpesigties. The experiment
4Faculty of Horticulture, University of was conducted in the greenhouse at the Kamboingérimental station and
Agricultural Sciences and Veterinary  consisted of an artificial infestation of twentyj2varieties in pots with CABMV in
Medicine Cluj Napoca, 3-5 khastur a randomized complete block design with three caefibns. At the end of the
Street, Cluj-Napoca, Romania infestation of seedlings, carried out one weekraftaving, fourteen (14) quantitative
characteristics were measured. The study reveated existence of several

Correspondence: discriminating resistance and agronomic parametieus, translating the existence of
Antoine Barro . : S - . )
it : diversity within the varieties. Correlations wernscaobserved between severity at
Université de Dédougou, BP 176, th & . . 40 .
Dédougou, Burkina Faso. 21" DAl and 30" DAI; between severity at SODAI and AUDPC; between
Tel.: +226 70974087 flowering and vegetable cowpea stage. Resultseofithltivariate analysis show that
Tel.: +226 74604474 the diversity of resistance and agro-morphologmaiameters is structured with a
e-mail: antoine.barro@yahoo.fr division of varieties into three distinct groupssbd on the discriminating characters
o namely the degree of disease severity and AUDPGmMFthis study, four (4)
Article 'nf93 varieties 1T84S-2246, UG-CP-8, IT85F-2805-5, andine were resistant to
Received: CABMV. Varieties IT85F-2805-5 and Telma expresdee best agro-morphological
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Accepted: performance and resistance to CABMV. The high \ality for all traits shows

potential for breeding for vegetable cowpea improgat.
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that ripen late, and its tolerance to drought (snet al.,
Introduction 2006). Despite its potential, very little agronorimitormation
i , o exists on vegetable cowpea (Ano, 2006); researthitees
Legumes are the main source of dietary protein @stm .
. _ ) generally focus on seed cowpea, thus classifyingetable
developing countries (ICRISAT, 1991). Cowpe¥igha .
culata(l) Walp 1 i f th . q1 _cowpea as dneglected legume(Ndukwe et al.,2012).
thhngwculj alg ) atp.] :js ;nedo_ elégz;]orlts_ee e_gumes Ir]I'herefore, further research on vegetable cowpeBuikina
; © Word (bc’;\sque al? au t(')m’ b )t. 10'; m_agﬂqwn Faso will provide a better understanding of the egien
or seed, but a small proportion (abou 6) iswgraas diversity of this crop for future breeding work.kki other

green leafy vegetables and fodder in Africa orrast pods legumes, vegetable cowpea faces many abiotic aafic bi
in East Asia (Boukar et al2015). Due to its high nutritional o . . . .
constraints including viruses. Of all viral disessehe

value, soil fertilizing capacity, and year-roundadability L . .
, , cowpea mosaic virus transmitted by aphids is thestmo
when other crops are scarce, cowpea is used inehuagl damaging and widespread (Reeves, 1983). In Burki

malnutrition programs. The multiple uses of immatpods yield losses associated with CABMV have ranged frovh

and mature see.ds. would in_dicate the existence af tv%/O 60% in a dozen varieties (Neya et @015). Since its
botanical types within the species, namely vegetabd seed discovery, this virus has been the subject of seveorks.

cowpeas. Generally, the seed cowpea varieties bhoet This work has mainly focused on dry-seeded cowpetiew
pods with many seeds. Vegetable cowpea is a goﬂgve focused on the conditions of resistance algbtation
alternative vegetable because OT Its Ior_lg, ter_mlamature of vegetable cowpea varieties to CABMV. It is ifsthontext
pods, sweetness over a long period of time withefeseeds that this study was conducted with the general ailve of
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evaluating the resistance of twenty (20) vegetatne/pea
varieties Vigna unguiculata (L.) Walp] to CABMV.
Specifically, the aim is to (i) determine the belbav of
vegetable cowpea varieties to mechanical inoculatigth
CABMV and (ii) identify vegetable cowpea varietiesistant
to CABMV.

Materials and Methods

Materials

Plant material

A total of twenty (20) varieties of vegetable coadeom
the germplasm of the WorldegetableCenter in Mali were
used. These varieties are distinguished from ettwr by the
size and shape of their pods.

Study site

The study was conducted from the greenhouse of t

cowpea breeding unit at the Formation and Agricaltu

Environment Research Center (CREAF) of Kamboinsthef

National Institute for the Environment and agriov
research (INERA), Burkina Faso. This center istedan the
northern Sudanian sector of the Sudanian
(Thiombiano and Kampmann, 2010). It is located @& n
above sea level, 12 ° 28 North latitude, and 1 °V@@st
longitude. The cumulative rainfall for

(Meteo CREAF/Kamboinsé, 2019).

Methods

Experimental design

The test was established according to a randomized

complete block design with three replications. lacte
replication, a vegetable cowpea variety was sowa ipot.
Each replication was composed of twenty (20) visetThe
trial consisted of a total of 60 pots, 20 per regtiion, each
representing an elementary plot. The pots weresglaext to
each other in the same replication and the repdicatwere
0.8 cm apart.

Technique for obtaining the inoculation buffer

The inoculum used for variety screening was prapare -

from infected leaves of a cowpea variety suscepti@orom
local) to CABMV serotype D. Virus-infected leavet the
susceptible cowpea variety (local Gorom) were ctdlé and
ground in a porcelain mortar at a grinding raticeight of
plant material to the volume of buffer) of 1g/10mhen, the

grind was homogenized in the presence of a solution

containing 0.01 M sodium phosphate buffer at pH THe
purpose of this buffer is to avoid inhibition ofetlvirus by
tannins and oxidizing systems contained in sometgla

domal

the 2019-R02
agricultural season, was 782.5 mm spread over 8thmon

Transmission technique by mechanical inoculation

Inoculation was carried out according to the method
described by Neya (2011). Thus, one week afterrspwivo-
leaf stage), a drop of the grind was placed onthgdtaves
previously cleaned with cotton and sprinkled wittfD6mesh
carborundum. Carborundum is an abrasive product tha
causes many slight wounds on the leaves when ruthtsiag
the pestle dipped in the previously obtained extthe upper
surface of the leaves of the young plants of easlety was
gently rubbed. Excess carborundum and filtrate were
removed by rinsing the leaf with distilled water &woid
necrosis

Conduct of the trial

Sowing was done in August 2019 in pots arranged in
greenhouse. In each pot, three seeds were initsdiyn.
After emergence (5 DAS) a de-sowing to one seedfieg

ot was done. CABMYV infestation was performed oreekv
fter sowing.

Maintenance operations consisted of spading asedeted
facilitate water infiltration and promote plant gyii;
application of NPK 14-23-14-6S-1B fertilizer at thate of 2
g/pot and insecticide treatments with Pacha 25 EBearate
O 2mifl of water (15 g of Lamda-cyhalothrin and #0of
acetamiprid Concentrate) at the flowering and pdhé&tion
stages. Stakes were used to maintain some clinvairigties.
The plants were watered by direct application ofew#o the
foot in case of rain absence.

Data collection

CABMV resistance parameters, vegetable cowpea
phenological traits, morphological traits, and diel
components were determined. These are:

symptom emergence date (SED) (Barro et al

2016);

- area under the disease progress curve (AUDPC)
proposed by Shaner and Finnay (1977); the
degree of expression or severity of the disease
noted on 21 and 30 days after mechanical
inoculation on a six-class scale (0 - 5) Bagto
al. (2016);

- date of appearance of the first flower;

of the vegetable cowpea stage;

- of the number of days at 95% maturity;

- chlorophyll content (SPAD).

- the length of the pods;

- the height of the plants;

- the number of pods per plant;

- of the weight of the pods;

- the number of seeds per pod;

- of the weight of one hundred (100) seeds;
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- and the weight of the seeds. 867-5 showed the disease earl§’ BAl), while the variety
LBR7 showed symptoms late.

XLSTAT 2016 Softw g | he d Symptom severity varied by variety at™24nd 3 DAI
software was used fo analyse the atgh a scale of 0 to 5. Their coefficients of vaoatiof 42%

Analysis of variance (ANOVA), was performed to detne and 39% respectively were high. The reaction ofoiheerved

the characters that discriminate the varieties. Th\?arieties was composed of asymptomatic, stuntelbyatic

relationships between these traits were StUd'emgus'plants, plants with deformations, and mosaic ofvésa

arsons conelaion mafte Principal COMPONSMNSIS  (Figure 1). Thus, varieties IT84S-2246, UG-CP-8 vebo
( ) was performed to determine the associatidw green mosaic while varieties Niébé baguette grirgpan

the studied traits. The well-represented and powotyelated IT85F-867-5 showed symptoms of yellow mosaic andee
variables were used for grouping the varieties §igeading mosaic

:ller:czlti::; rr?él:t?:)edmlliin (CQI::)" dea:l:wcociri('jsltr;%cetoTlmz;v ard's Regarding the Area Under Disease Progress Curve
ggreg 9 ' &4 (AUDPC) values, the average was 28.8 with a high

::::231 z;:z;fetz:zrizlla:rfg;;:it;o(ll:\llje)r.e charactedzby a coeffic.ient qf yariation of 39%. The lowest AUDPQasv

noted in varieties 1T84S-2246 (10.5), UG-CP-8 (), Qvithile
it was high in UG-CP-3 (39), IT85F-867-5 (40.5) aNitbhé
baguette grimpant (42)

Statistical analysis

Results

Resistance of vegetable cowpea to CABMV Phenological characteristics

Analysis of variance results (Table 1) showed et Results of the analysis of variance (Table 2), abvlat

. h
symptom gmgrqence dat.e, .s.eventy at’22d" DAI, and all phenological variables discriminate varietidstlze 1%
AUDPC discriminated significantly at the 5% and 10/(ihreshold. The average first flower appearance éateall
threshold between the varieties studied. Thus, wittmean varieties was 41 days after sowing (DAS). Thus whieties

symptom emergence date of 7 days and a low cosfticf Telma (36 DAS), RW-CP-2 (37 DAS), IT83S-872 (38 DAS
variation of 13%, the varieties RW-CP-5, Tumaifig8bF-

Table 1.Results of resistance parameters of vegetable cptweqp€EABMV

Variables Minimum Maximum Average CV (%) Pr>F
SED 6 8,33 6,75 13 0,001**
SEV21 1 4,33 2,983 42 0,025*
SEV30 1,33 5 3,417 39 0,003*
AUDPC 10,5 42 28,8 39 0,008*

Legend ns = not significant (B0.05), *: significant difference at 5%, **: signifant difference at 1%, CV: Coefficient of
Variation, SED: Symptom emergence date, SEV21riseae 21" DAI, SEV30: severity at $0DAI, AUDPC: Area Under
Disease Progress Cun

Figure 1. Different symptoms of CABMV observed on leaves

Legend_Yellow mosaic, no leaf deformation (A, G); Yellomsaic with deformation (C, H); Green mosaic
large spots, with leaf curling and deformation (B); Mosaic visible only in backlight, leaves cui

downwards (E, F) 39
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flowered early.

height of 113.91 cm, varied from 31.67 cm for thariety

On the other hand, the varieties UG-CP-3 (45 DAR) a IT86F-2089-5 to 265 cm for the variety Niébé batpiet

TZA-2344 (46 DAS) flowered late. The varieties stat
have an average cycle of 50 and 60 days of vegetaivpea
stage and 95% pod maturity respectively. Thus, aelBx-
Iseke were the first varieties to reach the vedetabwpea
date (50 days before the pod maturity date) andQRG3,
TZA-2344 were the last to reach this date (54 defsre the
pod maturity date).

95 % maturity date was 58 days for the varietiesCH>
8, Baguette, Niébé baguette grimpant and 66 daysh®
vegetable cowpea variety TZA-2344, the latest. Faaf
chlorophyll content (SPAD), the varieties showedagarage
content of 48.60%.

Telma variety recorded the highest chlorophyll eomnt
(48.06%) and the Niébé baguette variety the 10{2&83%).
For all the variables studied, the coefficient afiation was
very low and ranged from 3% for the 95% maturityedto
13% for the chlorophyll content.

grimpant.

Regarding pods, with an average number of 10 peds p
plant, the average pod length was 15.79 cm. Thgelsinpod
(30 cm) was recorded in the variety Niébé bagugritapant.
While the shortest pod (10 cm) was observed inviréety
IT83S-818. For seeds, the average number of sesdsqu
per plot was 11 seeds.

Variety IT85F-2805-5 had the highest number of seed
per pod (18 seeds) and variety 1T83S-818 had thedb
number of seeds per pod (4 seeds). The averagedtuseed
weight was 10.92 g; while the average value oflteted
weight per elementary plot was 10.10 g. The besdred-
seed weight and total seed weight were obtaineld Wéima.
The lowest hundred seed weight and total seed Wweighe
recorded in variety IT86F-2089-5 (6.63 g) and \gri@ 85F-
867-5 (5.67 g) respectively. For all the variakdasdied, the
coefficient of variation was high (C¥ 30%); it varied by

Table 2.Results of the analysis of variance of phenologibatrsity of varieties

Variables Minimum
SPAD 36,83 %
FFAD 36
VCS 50

Mat95%. 58

Maximum Average CV (%) Pr>F
48,06% 48,6% 16 0,001**
46 41 8 0,005*
54 51 5 0,006*
66 60 3 0,001**

Legend: *; significant difference at 5%; **: significantifference at 1%; CV: coefficient of variation, FFABrst flower
appearance date, VCS: vegetable cowpea stage, ¥t Inaturity at 95 %. SPAD: chlorophyll content

Table 3.Results of analysis of variance of morphologicalrelsteristics and yield components

Variables Minimum Maximum
PHei 31,67 265
LengP 10 30
NPP 5 14
NSP 6 18
HSW 6,63 18,2
SWei 5,67 20,17

Average CV (%) Pr>F
113,91 58 0,001**
15,79 30 0,001**

10 45 0.108ns
11 38 0,040*
10,92 30 0,001**
10,1 50 0,002*

Legend: ns = not significant (P0.05); *: significant difference at 5%, **: significant difference at 1%, CV: coefficient of
variation, PHei: plant height, LengP: pod lengthPR: number of pods per plant, NSP: number of sgmatspod, HSW:

hundred seed weight, SWei: seed weight.

Morphological characteristics and yield components

Results of the analysis of variance (Table 3) shioat,
with the exception of the number of pods per plém, five

30% for pod length, hundred seed weight, and 58%plfant
height.

Correlations between the quantitative characteristi

(5) other variables discriminate the varieties &ddt the 5% studied

and 1% threshold. The height of the plant, withaamrage
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Pearson correlation matrix analysis results redede  existence of several variables that are ripwsitively or

Table 4.Results of the correlation matrix between the obffié varieties

Variables SED SEV21 SEV30 AUDPC SPAD FFAD VCS Mat®%. PHei LengP NPP NSP  HSW  SWei
SED 1

SEV21 -0,238 1

SEV30 -0,231 0,894* 1

AUDPC -0,241 0,969** 0,976** 1

SPAD 0,123 -0,472* -0,465* -0,481* 1

FFAD -0,05 0,299 0,161 0,232 -0,271 1

VCS -0,094 0,291 0,151 0,222  -0,315 0,730* 1

Mat95%. 0,094 -0,019 -0,05 -0,036 -0,077 0,532* 0,418 1

PHei -0,382 0,308 0,29 0,307 -0,22 -0,141 -0,039 -0,203 1

LengP  -0,221 0,374 0,32 0,355 -0,099 -0,04 0,05 -0,121 716, 1

NPP 0,069 -0,264 -0,26 -0,269 0,247 0,052 0,016 -0,00:0,312 -0,102 1

NSP -0,385 0,097 -0,086 0,001 0,016 0,558* 0,491* 0,284 0,169 0,198 -0,194 1

HSW -0,017 0,024 -0,039 -0,01 0,285 -0,329 -0,470* 0,08 0,409 0,373 -0,174 -0,098 1

SWei -0,134 -0,211 -0,302 -0,267 0,382 -0,011 -0,131 481 0,263 0,376 0,444* 0,324 0,541* 1

Legend *: significant difference at 5%, **: significant fference at 1%, ns = not significant¥B.05), CV: Coefficient
of Variation, SED: Symptom emergence date, SEVJergy at 21 DAI, SEV30: severity at 30 DAI, AUDRGea
Under Disease Progress Curve, FFAD: first flowepaprance date, VCS: vegetable cowpea stage, Mét:9Baturity
at 95 %. SPAD: chlorophyll content, PHei: plant diet, LengP: pod length, NPP: number of pods penpl&SP:

number of seeds per pod, HSW: hundred seed w&u¥¢j: seed weight.

Table 5.Eigen values and percentage of variation expresseithe first three axes of the principal comporalysis.

Main component

Eigen value

Total variance (%)

SED
SEV21
SEV30

AUDPC
SPAD
FFAD

VCS

Mat95%.

PHei
LengP

NPP

NSP

HSW

SWei

Total cumulative variance (%)

F1

4,057

28,978
28,978

0,138
0,837
0,759
0,840
0,405
0,168
0,199
0,005
0,207
0,202
0,156
0,065
0,008
0,069

F2
2,785
19,890
48,868
0,037
0,007
0,018
0,013
0,042
0,477
0,452
0,229
0,420
0,330
0,022
0,070
0,525
0,141

F3
2,334
16,675
65,543
0,104

0,013
0,081
0,045
0,055
0,187
0,125
0,197
0,093
0,161
0,030
0,561
0,090
0,591
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negatively correlated (Table 4). Indeed, the seyert 21"  Discriminant Factor Analysis (DFA)

DAl is positively and strongly correlated with teeverity at Discriminating factorial analysis (AFD) of the CAH
30" DAI (r = 0.894) and with the AUDPC (r = 0.969). @re groups allowed the reclassification of the vargW-CP-2
other hand, the severity at 21th DAI is negativatyl weakly snd TZA-2344 which belonged to group 3 into group 2
correlated with SPAD (r = -0.472). There is alspasitive (Figure 3). These results show that the first twesaexplain
and strong correlation between severity at' @Al and 1009 of the total variability. The relationship thie groups
AUDPC (r = 0.976). However, a negative and wealjih the axes showed that group 1 positively cated with
correlation is observed between the severity 4 3sl and axis 1 and negatively correlated with axis 2 cdirgjsof
the SPAD (r = -0.481). resistant individuals characterized by a severlgss 0-2.
Then, strong positive correlations were observew®en Group 2, positively correlated to both axes, is enap
the flowering cycle and vegetable cowpea stage @730), exclusively of tolerant individuals with a severitiass of 3.
on the one hand, and between the flowering cycld amGroup 3, which is negatively correlated to both saxis

maturity (r = 0.532) on the other hand. In addifidhe composed of susceptible varieties with severitgssa 4 and
vegetable cowpea stage was positively and weaklelated 5.

with the number of pods per seed (r = 0.491) bgatieely
with hundred seed weight (r = -0.470). Finally,asifive and
weak correlation is observed between the weighturfdred
seeds and the total weight of seeds (r = 0.541).

Dendrogramme

Principal Component Analysis (PCA)

Dissmilarite
—

The results of the principal component analysish({@®) [
show that the first three factorial axes expres&# of the
overall variability. The first component (axis 1)tw28.97%

of the variability associates the variables seyeit21" DAV,
severity at 38 DAI, and AUDPC. This axis 1 thus defines

b4

the parameters of resistance to CABMV. The secaoxid a
with 19.89% of the total variability associates tlegetative
development and phenological variables. Parametiats of
appearance of the first flower, vegetable cowpeagest
cowpea, plant height, and pod length are associaitbdthis
axis. The third axis with 16.675% of the total wedility
associates the variables number of seeds per podseesd
weight. This axis thus defines the yield componeamiables.

TZA 2344
¥

LBR?

ITsIs-s1
Ex-lseke
TIX3-

TTSSF-2682
TUMAINI
TT848-2246

RW-CP-2

ITSSF-8678
T1S6F-2089-8

b
H
G

Groupe 3 Groupe 2 roupe 1

Figure 2. Dendrogram from the hierarchical ascend
classification of twety (20) green cowpea varieti

Observations (axes F1 et F2: 100.00 %)

10

Characterization of the groups resulting from theA®

Dendrogram resulting from the ascending hierarthica ,
clustering (CAH) carried out from the quantitativariables
(Figure 2), gave a structuring of the accessionthiae (3)
groups with a truncation at the level of inertia Z&ese three

groups are composed of 4, 8, and 8 varieties, ctspdy. ’ R @

F2(8.91%)
M

u2

The structuring of the groups was carried out irthejently
of the phenology and yield components. Nevertheiésgas
done according to the virus severity classes.

Thus, group 1 includes varieties whose diseaserisgve : bteaoany : ’
on 21th and 30th days after mechanical inoculaisoon a
scale of 0 to 2. This group is characterized bgva AUDPC
and therefore resistant varieties. Group 2 is ataraed by
varieties of severity class 3, i.e., with internadiresistance.
Group 3 is a heterogeneous group made up of 2tirief ) )
severity class 3 and 6 varieties of severity cfass Discussion

Figure 3. Projection of the three (03) groups in the pl
formed by the first two axes of the S

The study revealed significant genetic variabilitithin
the varieties studied across phenological traits;pmological
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traits, yield components, and CABMYV resistance peat&rs.
This observed variability offers probabilities ohaice of
genitors for the creation of new varieties meethmgneeds of
the producers. In fact, the coefficients of vadatiwere
greater than 30% for all the quantitative charasties
studied except for phenological parameters anddtite of
appearance of symptoms. Thus, the varieties woeldédry
heterogeneous for the characters with high CV (C80%6)
(Aljane and Ferchichi, 2007).

Vegetable cowpea varieties used reacted in diffexays

due to genotype or soil-climate effects. This eads of
cowpea varieties is an important agronomic charestitethat
could contribute to coping with climate change piraena
and particularly with drought (Coulibaly et.aP020). For
Pandey et al (2006), the optimal harvesting stages for
vegetable cowpea are essential for the vegetabt&emas
well as for the production of quality seeds.

In addition, the average value (60 days) of the lmemof
days to 95% pod maturity would indicate the exwdieess
of the varieties. Indeed, according to Dugje et(aD09),

to CABMV inoculation. A wide range of symptoms wascowpea varieties with a maturity cycle of 60 days extra
observed with mosaic as a common feature. Thus, tkarly, 60 to 80 days early and over 80 days late.

symptom emergence date between 6 to 8 DAI, corresptm

For Gbaguidi et al (2013), earliness is an avoidance

the normal symptom emergence date as observed P& Nenechanism of a crop to biotic and abiotic constgaiithus,

(2011). Indeed, according to the latter symptones\asible
in susceptible varieties between 6 to 7 days aftarulation.

Correlations between severity at™mAl, severity at 30
DAI, and AUDPC show that resistant and tolerantietas
are those with low severity and low AUDPC and sptibée
varieties have high severity and high AUDPC.

This result is similar to that of Nanama et al. Z@pon
vegetable cowpea varieties

these extra-early varieties can be used as germplas
breeding programs for varieties resistant to drautfh the
parasitic weedStriga gesnerioidesand to cowpea diseases
and pests.

The average pod length of 15.9 cm shows that the
majority of the varieties have a medium pod lendsideed,
according to Uguru (1996), based on length, cowaieties

inoculated with CABMVcan be classified into three groups namely shodt d.3.5

AUDPC is a component of epidemiology that takes intcm), medium pod (13.5-19.9 cm), and long pod (>c&f)

account the progression of the disease over timmglies a
notion of disease installation, increase, and finaildence

varieties. However, the cowpea varieties climbiraguette
and Telma with pod lengths of 31 cm and 24 cm retbdy

(Barro et al.,2016). The information obtained from theare long-podded varieties. These varieties betteetnthe
AUDPC assessment helps breeders to identify thé bexpected agronomic characteristics of vegetable peaw

varieties for their ability to slow down diseaseognession

According to Kar et al. (1995), pod length is orfieche major

(Orawu, 2007). The data obtained show that registan factors affecting the pod yield of vegetable cowpeanger

tolerance, and susceptibility are discriminatingtdas among
varieties. This justifies the structuring of vaiéstinto three
groups based on the degree of disease severitgeThaults
are similar to the work of Barro et al. (2016) wblassify
cowpea Vvarieties into three categories based odebese of
severity. Thus, the first group consisting of resis varieties

pods are the preferred and attractive market traits
vegetable cowpea.

The variety IT85F-2805-5 with a high average numider
18 seeds per pod could be selected as a breediagtgar
dual-purpose cowpea production (fresh pods and dry
cowpea); a common practice among farmers in Nigeria

such as 1T84S-2246, UG-CP-8, IT85F-2805-5 and Telm@guru, 1996). This yield component could possindyused

belong to severity classes 0; 1 and 2. As for du@sd group,
it includes the tolerant varieties 1T83S-818, TumaliT85F-
2682, IT86F-2089-5, LBR7, RW-CP-2, Baguette, IT&Z,
Ex-Iseke, TZA-2344 which have a severity class iBally,
the third group consists of susceptible varietigshsas RW-
CP-5, UG-CP-6, 1T83S-911, UG-CP-3, IT85F-867-5, hdié
baguette grimpant belonging to classes 4 and 5.

The average values of 40 days before flowering BMd
days before vegetable cowpea stage would inditetethe

as a main criterion for the selection of dual-psg@cowpea
in countries where vegetable cowpea is traded. ,Thus
vegetable cowpea varieties with the highest nurolbeeeds
per pod can also be used as dry cowpeas. The eloserv
variability would reflect a difference between aggiens in
the efficiency of assimilate mobilization to reserstructures
(Boyé et al, 2016).

According to Khan et al. (2010), the significarffelience
in hundred seed weight for vegetable cowpea vagethows

varieties studied are of a short cycle. These tesuthat the accumulation of reserves in seeds depamds

corroborate those of Vural et al. (2000). Indeeat, this
author, the harvest period of vegetable pods i3 8 weeks
after sowing, depending on ecological conditionswiver,
these results differ from those of Peksen et(20.13), on

genotype type but also on climatic factors. Thusing and
IT86F-2089-5 varieties which presented the highedties
for hundred seed dry weight of 18.06 g and 17 peetively
had good reserve accumulation. These results tbnfrm

vegetable cowpea varieties in Turkey whose vegetalthe existence of a difference in the efficiencyaskimilate

cowpea stage was 54 JAS. This observed differeock de

mobilization and hence the ability of varietiesetasure seed
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filling. The capacity to fill seeds would be moragortant in Ano AO. 2006. Effect of vegetable cowpea population

the varieties Telma and IT86F-2089-5 which exprésée component crop Yyields and productivity of yam, reati based
. . systemNigerian Journal of Agriculturg37: 81-84.
weights of hundred seeds the highest. Barro A, Sawadogo M, Kiébré Z, Néya BJ. 2016. Evadmatle la
The correlations between flowering, vegetable cawvpe résistance de quelques lignées et écotypes de ifiébéa
stage, and maturity show that early flowering psaante early unguiculata(L.) Walp.] au Cowpea Aphid-Borne Mosaic Virus

. . s au Burkina Fasdnt. J. Inn. Appl. Stud15: 387-394.

in the vegetable cowpea stage and maturity. Tslrés in Benee CKA. 1988An assessment of plant characters that facilitate
agreement with that of Benee (1988) who stated that harvesting and shelling on sixteen varieties of aavVigna
earlier a variety produces flowers, the earliewiit mature. unguiculata (L.) Walp)Unpublished BSc dissertation. School of

. . .. . . — ; Agric., Univ. of Cape Coast, Ghana.
This relationship is particularly interesting inapt breeding Boukgr O Fatokun CAp Roberts PA, Abberton M, Huynh Blose

in that only one of these traits; namely floweringn be used TJ, Boahen SK, Higgins TJV, Ehlers JD. 2015. “Cowpéa”
to predict vegetable cowpea stage and maturity. For Grain Legumes, Seriddandbook of Plant Breedingd. M. De
Adeyanju et al(2007), the date of flowering determines the Ron (ed.), Springer-Verlag, New York, pp. 219-250.

. e Boyé MAD, Yapo SES, Koffi N'dodo BC, Kouassi N'dri J,
time of harvest of mature pods. Thus, any extensiothis Tonessia DC, Soko DF, Ballo EK, Seu J G, Ayolié K ukdio

time is attributable to damage by CABMV which caise vj. 2016. Etude de la qualité agronomique et bioihie de
some flowers to abort, and hence, delays the dhteod quelques variétés de niéb&/idna unguiculata (L) Walp

appearance and poor pod formation (Barro eRalp). S';i‘?sgffzﬂiz%@é%f‘zagg ge la Cote d'lvoir&uropean Scientific

Coulibaly Z, Barro A, Tignegre JB., Kiebre Z, Batieng Bieni Z,
CONCLUSION Nanama J. 2020. Evaluation des performances agiqonesde
. ) douze (12) variétés de niébé verigna unguiculata(L.) walp.]

Study of resistance through parameters of resistaoc au Burkina Fasal. Appl. Bioscil53: 15745 — 15755
CABMYV, phenological and morphological characterada Dugje 1Y, Omoigui LO, Ekeleme F, Kamara AY, Ajeigbe 2009.

yield components revealed the existence of a gmaability m?”cnon du niebe en Afrique de OuesGide du paysan

within vegetable cowpea varieties. In total, 12hef 13 traits Gpaguidi AA, Dansi A, Loko LY, Dansi M, Sanni A. 28.
discriminate the varieties studied. Mechanical idaton Diversity and agronomic performances of the cowféigna
allowed the observation of various generalized spms of unguiculataWalp.) landraces in Southern Benlinternational

CABMV. Many correlations between characters were E&S)iazrilléjg umal of Agricultural Science and Salefice

observed. These correlations are, among othergydbiive |CRISAT (International Crops Research for the SemiAfiopics).
correlation between severity at 21th DAI and seyeat 30" 1991. West African programs annual repprt990. ICRISAT

. ; . Sahelian Centre, Niamey, Niger. 132 pp.
DAI; between severity at 30DAI and AUDPC; between Kar N, Dasgupta T. Hazra P, Som MG. 1995. Assamiatif pod

flowering and vegetable cowpea stage. The studyp als yield and its components in vegetable cowpdadian
showed that the reaction of the twenty (20) vedetabwpea Agriculturist 39: 231-238.
varieties to CABMV allowed them to be grouped ititoee Khan A, Bari A, Khan S, Shan NH, Zada I. 2010. Penfance of

. . . cowpea genotypes at higher altitude of NWHRK. J. Bot.
(3) groups according to the degree of severityhefdisease, 42(4): 2291-2296.

group 1 consisting of four (4) phenotypically rési® Nanama J, Barro A, Batieno BJ, Dieni Z, Kiebre Z, Cuall Z,
varieties, group 2 of ten (10) tolerant varieties group 3 of Sawadogo M. 2020. Genetic Study of the Resistandamvetve

six (6) susceptible varieties. Thus, the resisteatieties (12) Varieties of Vegetable Cowpeigna unguiculata(L.)

. . . . Walp.] to Cowpea Aphid Borne Mosaic Virus, Burkina ¢&as
IT85F-2805-5, Telma with low severity ratings, higiod Int. g.]Curr. Micprobiol.pApp. Sci9(11): 2032-2043.

length, and relatively short vegetable cowpea sate be Ndukwe OO, Muoneke CO, Umana PE, Okpara DA, Asawala
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ACknOWIedgement south-eastern Nigeridnt'l journal of agric. And rural dev15
(1):835-847.
The authors thank the members of Laboratory of Gesie Neya BJ. 2011Sérologie, pathogénie, épidémiologie et controle de
and Plant Biotechnologies of CREAF/Kamboinsé fovihg la mosaique Cowpea aphid-borne mosaic virus (CABMY) d
allowed the realization of the experimentation witltheir niebé [Vigna unguiculata (L.) Walp ] transmis ppucerons

par des pucerons (Aphis craccivora, A. gossypii) Barkina

structure. Faso. Thése de doctorat unique, Université de Ouagadgugo
153p.
Neya BJ, Zida PE, Sérémé D, Lund OS, Traoré O. 2B¢&luation
of Yield Losses Caused hgowpea aphid-borne mosaic virus
References (CABMV) in 21 Cowpea Yigna unguiculata (L.) Walp]
Adeyanju AO, Ishiyaku MF, Omoigui LO. 2007. Intterice of Varieties in Burkina FasoPakistan Journal of Biological
time to first flower in photo insensitive cowped/igna Scienced8(7): 304-313. . o
unguiculata(L) Walp]. Asian J. Plant Sc6: 435-437. Orawu M. 2007.0Occurrence of cowpea aphid borne mosaic virus
and prospects of

44



ISSN 1314-6246 Barroet al. J. BioSci. Biotechnol 2022 11(1): 37-45
RESEARCH ARTICLE

improving resistance in local cowpea landraces ianga PhD  Shaner G, Finney RE. 1977. The effect of nitrogatilif@ation on

Thesis, University of Kwazulu-Natal, 137p. the expression of slow-milde wing resistance in Xmeheat.
Pandey YR, Pun AB, Mishra RC. 2006. Evaluation of vaiglet Phytopathology67 : pp 1051 -1056.

type cowpea varieties for commercial productionthe river Thiombiano A, Kampmann D. 201@tlas de la biodiversité de

basin and low hill areadlepal Agriculture Research Journdl: I'Afrique de I'ouest Tome Il, Burkina Faso, Ouagadougou et
16-20. Frankfurt/Main.

Pasquet RS, Baudoin JP. 19%owpea tropical plant breeding Uguru MI. 1996. A note on the Nigerian vegetablevgea.Genetic
CIRAD, P 211-219. Res. and Cropol. 43 (2): 125-128.

Peksen E, Peksen A. 2013. Agronomic and MorphodbgicVural H, Esiyok D, Duman I. 2000Cultivated Vegetables
Characters of Newly Registered Peksen and Reyhan Atdget (Vegetable Cultivation) Ege University, Bornova, Izmir,
Cowpea Cultivars in Turkeynt. J. Curr .Microbiol. App. Sci Turkey. P.440.

(2013) 2(9): 133-140.

Reeves WH. 1983Le niébé International Institute of Tropical

Agriculture. Ibadan Nigeria, 170p.

45

http://www.jbb.uni-plovdiv.bg
DOI: 10.69085/jbb20221037



