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ABSTRACT
Ndi aye, M, Bashir, M, Keller, K., and Hanpton, R 0. 1993 .
Cowpea viruses in Senegal, West Africa: ldentities, distribution,

seed-transm ssion, and sources of genetic resistance.

Viral diseases of cowpea in Senegal were surveyed during the

rainy seasons of 1990 and 1991. Sixty-six viral-synptomatic plant
sanples from five cowpea production areas were assayed for seven
viruses by DAC- or DAS-ELISA. The following four recognized
viruses were detected, all of which are seed-transmssible in Vigna
unquiculata: cowpea aphid-borne mosaic potyvirus (CABW) (34/66),

cowpea mottle car movi rus (CPMoV) (2/66), cowpea Severe mosaic
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conovirus (CSMV) (1/66), and southern bean npsaic sobenovirus
(SBMV) (1/66). In addition to these four viruses, variants of an
unknown potyvirus were detected in 21 of the 66 sanples by use of
potyvi rus-sel ective nonoclonal antibodies (Agdia PTY and BCW II-
197). These potyvirus wvariants occurred principally in new
i mproved CABW-resistant cowpea genotypes, and their combined
i nci dence was exceeded in plant sanples only by CABW. 1Isolates of
the unknown potyvirus were seed-borne in Senegal cowpea lines and
were efficiently transmtted non-persistently by the cowpea aphid,
Aphi s craccivora. Selected seed-borne isolates of this potyuirus
were distinguishable principally by differentially resistantcowea
genotypes and by either weak (isolate VI-1) or strong (isolate V17-
14) reactions to potyvirus-selective nonocl onal ant i bodi es.
Thirty-five selected cowpea genotypes were tested as possible
sources of resistance to the unknown potyviruses. O these, six
(TVU-401, TWwW408P2, TVU-1000, TW1016-1, TWwW 1582, and Wite
Acre-BVR) were resistant to all isolates of the potyvirus. These
genot ypes have been included in the existing Senegal cowpea

breeding program for developnment of virus-resistant cultivars.

Cowpea ([Vigna unguiculata (L.) Walp.] is second in inportance
only to groundnut, anong Senegal |egume crops. Senegal cowpeas are

annual ly grown on some 63,000 hectares, with an annual production
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3
of 18,000,000 Kg. Doubling the cowpea yield there should be
readily achievable, since the average yield of 280 kg/ha represents
only 14 to 28% of the 1,000 to 2,000 kg/ha yields in experinental
fields, in Senegal (19). Several factors contribute to [ow yields
of cowpea in Senegal, and viral diseases are considered a major
limtation.

Among cowpea viruses reported in West Africa (13, 15, 17, 1.9,
22), cowpea yellow nosaic comovirus (CPYW/) and cowpea aphid-borne
mosai ¢ potyvirus ( CABW) are considered economcally most
| mportant. O her wviruses known to occur in West Africa include
cowpea mottle carnovirus (CPMov) (1, 18) and southern bean mosaic
sobemovirus (SBW) (7, 14). Cowpea mld mottle carlavirus (CMW),
cowpea severe nmosaic conovirus (CSWV), and cucunber nosaic
cucumovirus (CW) had been previously detected in seed lots from
Burkina Faso, N geria, Senegal, and Chana, respectively (8).

Seed- borne viruses were considered a nmajor constraint to
cowpea yield in Senegal farm fields (Gaikwad, D. G, unpublished
results). Seed-borne wviruses are especially destructive because
emerging plants are exposed early to seed-borne inoculum that is
acquired and progressively spread by insect vectors, particularly
by aphid and beetle species. Two cowpea breeding lines, IS86-275N
(released in 1992 as cv Mouride) and 1S86-283-15N had been recently

devel oped to increase sustainable cowpea production in Senegal.
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These lines were resistant to CABW, bacterial blight (Xanthononas
campestris pvVv vignicola) |, storage weevi | (Cal I osobruchus
maculatus), sStriga (Striga gesnerioides), and drought (19).
However, viral diseases in field trials of these lines in 1989-90
suggested the incidence of unrecogni zed indi genous viruses or
perhaps undescribed pathotypes of CABW. The present study was
conducted to isolate and partially characterize these wviruses and
to identify resistant cowpea genotypes for use in devel oping virus-

resistant cultivars (16).

M aterials and Methods

Field survey and collection of viral isolates. During t he
rainy seasons of 1990 and 1991 fields were surveyed for viral
di seases in the five cowpea production areas of Senegal. A total
of 66 sanples was collected from viral synptomatic plants in 37
farm fields and station trials. The sanples were desiccated over
cacl, for serological studies and to provide sources of reference
i sol ates. These sanples and experimental seedlots from virus-
inocul ated plants were subsequently shipped and/or brought to the
Virology Laboratory, Botany and Plant Pathol ogy, Oegon State

University, Corvallis, for investigation.
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5
serology. Field sanples from the five areas in Senegal were
tested by either double  antibody sandw ch enzyme- | i nked
I mrunosor bent assay (DAS-ELISA) (5, 6) or Dby direct-antigen-coating
(DAC) ELISA (8) for the possible presence of seven seed-borne
viruses (Table 1): bl ackeye cowpea nosai c (Bl COW) and cowpea
aphid-borne nosaic (CABW) potyviruses, cowea nosaic (CPW) and
cowpea severe nmosaic (CSW) conoviruses, cowpea mottle carnovirus
(CPMoV), cucunber npsaic cucunovirus (cMv), and southern bean
mosai ¢ sobenovirus (SBW). The sanples were also tested by bpac-
ELIsA against either potyvirus-selective nonoclonal antibody (Mab)
Agdia PTY (11) or anti-BOW Mab |1-197 (21).

Antisera to BICW and SBW were kindly provided by Dr. Cedric
Kuhn; antisera to CPW and CSW were kindly provided by Dr. 0. W
Barnett; and MAb |1-197 was kindly provided by Dr. G 1. Mnk. The
other antisera were produced by the Virology Laboratory, USDA ARs,
Dept of Botany & Plant Pathology, Oegon State University.

Virus isolates derived from infected seeds of four advanced
Senegal cowpea lines (Table 2, except that no seed-transm ssion was
observed in cv. 1s86-283-15) were also tested by DAS-ELISA against
| mmunogamagl obulin G (1gc) to BICW, CABW, pea seed-borne nosaic
potyvirus (PsbMv) and CW (as possible contamnant), and by Dac-
ELISA against antisera of the follow ng potyviruses: BICW, CABW,

clover yellow vein virus (CYW, peanut nottle virus (PeMv), peanut
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6
stripe virus (PStv), PSbMV, white lupin npbsaic virus (W.MW) and
al so against PTY MAbs. Isolates reactive in DAC-ELISA only to the
monoclonal antibodies were tested a second time by DAC ELISA
for- possible contamination with CPMov, CPW, CSW and SBW.

In the concluding phase of this study, antisera to unknown
potyvirus isolate V17-14 were produced in two young |aying
chickens. A series of five breast-intranuscular injections of 150
to 200 ug of purified potyvirus were nmade at weekly or bi-weekly
i nterval s. Eggs were saved during a period of 10 weeks. IgG was
extracted from the yolks of selected egg clutches, by the- nethods
of Jensenius et al (10). Four wk after the final injection, the
chi ckens were anesthetized and exsanguinated. IgG derived fromthe
bl ood was compared w th yol k-derived IgG, and bl ood-derived IgG was
chosen for comparisons of serological affinities anmong sel ected
B1CMV and CABMV and isolate V17-14, by DAS-ELISA (Table 4).

Absorbance val ues were reco:rded by a Bioteck Model EL-309
ELISA reader, typically 90 mn after addition of enzyme substrate,
p- ni trophenyl  phosphate. Tested antigens were buffered extracts
from fresh or desiccated tissues of virus-infected plants.

El ectron microscopy. Potyvirus-like virions were visualized
in leaf-dip extracts and partially purified virus preparations, by
means of a Philips EM 12 electron m croscope. For view ng, the

preparations were adsorbed to carbon-coated copper grids and
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7
negatively stained with 2% anmoni um nol ybdate (pH 7.0). For
estimations of virion sizes, the scope was calibrated using both
internal and external nmagnification standards.

Di sease reactions, seed transm ssion, and host range tests.
Seedling plants of five advanced cowpea lines/cultivars (Table 2)
were dusted with silicon carbide powder and mechanically inocul ated
with four Senegal viral field isolates, for trial reproduction of
the previously observed disease synptonms. Viral isolates V-1 a:nd
V-2 were collected fromnaturally infected cowpea plants in Kol da,
and isolates V-17 and Vv-54.were taken from conparable plants in
Diourbel. Inoculated plants were maintained under both field and
screenhouse conditions near Banbey, and were inoculated a second
time to increase the potential for virus transm ssion. |Insecticide
was applied as needed to control potential insect vectors. D sease
incidence in plots (% synptomatic: plants) was recorded biweekly
from7 to 45 days after inoculation.

Seeds were harvested from plants in these Isolate x Cenotype
treatnents and tested for seed-borne virus by growi ng out seedlings
in insect-free glasshouses, at Oregon State University. Seedling
i nfection was exam ned first by visual inspection and then by
ELISA. Two-wk-old synptomatic and selected viral-synptonatic
seedlings were assayed for seed-borne potyviruses by DAC-ELISA with

potyvi rus-sel ective monoclonal antibodies Agdia PTY and 11-197.
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Potyviral isolates derived from individual infected seedlings
of cv 58-57 or Mugne (i.e., screenhouse-grown, inoculated nother
plants) were assigned distinct sub-nunbers (Tables 3, 5, 6) and
thereafter referred to as PTY+ (i.e., detectable by nonoclonal
anti body PTY). Stock cultures of such isolates were preserved in
desiccated infected tissues at =« 30 C and nmintained in infected
seeds of: selected cowpea cultivars. A small set of selected plant
speci es/ genotypes (Table 5) and a strategic set of cowpea genotypes
(3, 4)(Table 6) were tested for susceptibility to five selected
seed- borne pTY+ potyviral isolates. Ei ght to ten plants of each
species/genotype Were inocul ated under gl asshouse Conditio:ns
(tenperature, 28-30 C, 14 hr photoperiod; and sol ar irradiant
equivalence of 87 to 121 kJm? day'. Synptomess inoculated plants
were assayed for asynptomatic infection, using Agdia PTY MAb 'by
DAC-ELISA, 5 wk after inoculation.

Aphid transm ssion. Aphid-transmssibility of seed-borne PTY+
isolates V1-1 and V17-14 was tested using an Aphis craccivora
colony reared on healthy cowea plants (Table 7). Plant to plant
transm ssion was carried out as foll ows: after a 2-hr fasting
period, groups of 4th or 5th instar apterae were deposited on
detached virus-infected cowpea |leaves for 3 to 4 mn acquisition
peri ods. Apterae found in feeding position were then carefully

transferred with a fine canmel-hair brush to healthy plants of
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Senegal cowpea cv 58-57. For each Virus isolate, 26 to 35 test
plants were inoculated using three aphids per test plant. The
aphids were allowed to feed overnight on test plants before removal
by insecticide. | nocul ated plants were observed for synptom
devel opinment for 4 wk after aphid inoculations. Synpt ol ess
plants were assayed by DAC-ELISA using PTY MAb. Each transm ssion

test was repeated.

RESULTS

Field survey and virus detection. O 66 sanples collected
from five cowpea growing areas of Senegal, 36 reacted positively
with one or nore of the seven test antisera or with Mab (Table 1).
Nei ther Bicmv, CW, nor CPW was detected anong the Senegal test
sampl es. Thirty-four of 66 (52% sanples contained CABW. One
sanpl e from D ourbel contained both CSW and CPMV. SBW was
detected in only one sanple from Louga in mxture with CPMV.
Twenty-one sanples (32% reacted wth potyvirus Mab 11-197, kut
reacted with none of the seven polyclonal antibodies. Based on
these unique reactions and supplenentary serology, isolates Vi-1
and vi17-14 were concluded to be an unknown potyviruses (i.e.,
designated PTY+). Thi s unknown potyvirus and CABW were the

predom nant cowpea viruses at all locations surveyed in Senegal.
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I nocul ations and seed transm ssion. The disease incidence in
mechanically virus-inoculated plants (screenhouse and field) of
five Senegal cowpea genotypes ranged from 8% to 100% (Table 2).
Cowpea |ine 1886-283-15 was partially resistant or tolerant to two
of four viral field isolates, Vi and V2. Results from screenhouse
and field inoculations were essentially the same.

Seed transm ssion rates of the four potyvirus isolates in five
Senegal cowpea genotypes varied from O to 30 % (Table 2). 1Isolate
V17 was seed-transmtted in cv 58-57 at a rate of 30% however,
| arger :nunbers of seeds are required to assess real differences in
seed-transm ssion rates anong field isolates. Senegalcv 58-57 was
nost seed-transm ssion prone, whereas no seed transm ssion of PTY+
occurred in line 1s86-283-15 N

Serol ogi cal relationships. Seed-borne jsolates of potyvirus
PTY+ were tested by DAS-ELISA and found to be serologically
unrelated to potyviruses BlcMv, CABW or PsSbMV, and also to be free
of ELISA detectable CW (Table 3). The same isolates reacted to
var-ying degrees in DAC-ELISA with antisera to five selected
potyviruses (B1CMV, CABMV, PeMV, PW, PSbMV and PStVv), but not with
antisera to CYW, or WM, as would be expected of this |ess
discrimnating version of ELISA. The PTY+ isolates were verified
to be free of ELISA-detectable cpPMov, CSWV, pstv, or SBW. All
PTY+ isolates reacted with both MAbs Agdia PTY and 11-197; however,
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the reactions of isolate VI-1 were consistently weaker wth either
MAb.

IgG to PTY+ isolate V17-14 reacted indistinguishably to all
sister isolates of PTY+. However, this IgG reacted neither to 10
sel ected BI1CMV isolates nor to 9 of 11 selected CABW isolates
(Table 4). Reactions by CABMW isolates RN-27C and RN-28C were
unexpected, since they were previously considered typical, pure
CABW isolates. W did not determ ne whether the results indicated
the sha:ring of coat protein epitope(s) between RN isolates and PTY+
V17-14 or contamination of RN isolates with PTY+. Both RN isolates
had originated in cowpea seeds obtained from Botswana (3, 4).

El ectron nicroscopy. Plants infected With PTY+ isolates
contained flexuous rod-shaped particles, Visualized by electron
mcroscopy in leaf dip or partially purified preparations. The
nodal |ength of >100 particles was approximately 725 nm thus
fitting wthin the recognized 710 to 900 nm size range of potyvirus
particl es,

Prelimnary host-range tests. Few differences were found in
t he host range/reactions of five seed-borne potyvirus isolates
(Table s5), including mnor variations in synptons induced in
Senegal cowpea genotypes and Chenopodi um amaranti col or Coste &
Reyn. and susceptibility to asynptomatic infection in Phaseodus

vulgaris L. (bean cv Topcrop). Cenerally, the host ranges for
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these isolates were nore narrow than those for typical isolates of
CABMV (3, 4).

Screening of cowpea cultivars for resistance. The reactions
of cowpea lines/cultivars to nmechanical inoculation with five seed-
borne PTY+ isolates were determined (Table 6). Five International
Institute of Tropical Agriculture (I TA) TW lines, TW401, TVU-
408P2, TW 1000, TW 1016-1, and TW 1582 and one U.S. A. cv White
Acre-BVR were immune to all isolates (i.e., asynptomatic and free
of ELISA MAb-detectable virus. Some genotypes were susceptible to
all PTY+ isolates. Ot her genotypes were susceptible to specific
isolates, e.g., cv Serido was susceptible only to PTY+ V17-14; cv
TVU-410 was susceptible only to PTY+ vs54-23, whereas TW 984 was
resistant only to this isolate. No attempt was nmade to classify
PTY+ pathotypes using these cowpea genotypes; however, the
genotypes provided evidence that the isolates were pathogenically
di ver se.

Aphid transm ssion. Seed- borne PTY+ isolates V1-1 and Vv17-14
were both efficiently transmtted nonpersistently by Aphis
cracci vur a. In replicated trials, isolate V1-1 was transmtted to
>60% (42 of 61) of the plants inoculated by 3 apterae/plant and, in
paral lel tests, isolate V17-14 was transmtted to 59 of 59 plants
i nocul ated. W believe that A craccivora is a probable wvector of

all seed-borne potyviruses in Senegal and that indigenous biotypes
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can transmt isolates of potyvirus PTY+ at rates conparable to

these experimental results.

DISCUSSION

Cowpea viruses are increasingly inportant in all cowpea
growi ng areas of Senegal. The survey reported herein was pronpted
because new pat hogen/ pest-resistant breeding lines had been danmaged
by viral diseases. Moreover, seed-borne viruses were designated
priority pathogens in these studies, since they have historically
inflicted heavy 1losses through unknow ng establishment of seed-
borne field inoculum followed by secondary spread by insect-vector
species (8).

The present study of 66 strategic cowpea sanples with wvirus-
like synptons indicated the presence in Senegal of four recognized
seed- borne viruses, CABW, CSWM/, CPMoV, and SBW, and an apparently
new potyvirus herein designated PTY+. SBW had al ready been
reported from the Casamance region of Senegal (7). Hampton et al
(8), had detected CSW in cowpea gernplasm accessions from Senegal .
CPMoV was previously reported only from Nigeria (1, 18), until
recently when it was reported in Pakistan-grown cowpeas (2). CPMoV

was also detected in cowpea samples collected from screening
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nurseries in Rverside, California, u.s.A (M Bashir, unpublished
results). The seed-borne nature of CPMbV (1, 18) and these recent
detections suggest that the virus is now spreading through seeds to
other parts of the world. However, CABW and potyvirus PTY+ were
t he preval ent wviruses, occurring in 83% of the 66 sanples and
accounting for 55 of the 57 sanples in which viruses were ELISA-
det ect ed. Based on prior investigations (8, and unpublished
results), CW and CPMW were expected to occur in Senegal - gr own
cowpeas, but neither was detected.

Mul tiple-virus infections tendto be common anong sanples from
field-growmn cowpeas, world-wide. Such mxed infections are known
to modify and conplicate synptons, essentially precluding field
di agnosis (9, 12). In these studies, however, mxtures of seed-
borne wviruses were found in only two of the 66 cowpea tissue
sanples, CSW + CPMbV and SBW + CPMV.

The five seed-borne PTY+ potyvirus isoclates exam ned by DAS-
ELISA did not react with IgGs to CABW and B1cMvV (Table 3), a:nd
nost CABMV and B1CMV isolates were non-reactive to IgG to PTY+
isolate Vv17-14 (Table 4). Despite clear serological distinctions
anong these three viruses, the interactions of PTY+ isolates with
cowpea genotypes resenbled CABW, lacking the ability to infect
I I TA accessions TVU-401 and TVU 1582, previously proven resistant

to all tested CABW isolates (3, 4). It is therefore conceivable
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that PTY+ is a distinct serotype and pathotype of CABW and that
TVU-401 and TVU- 1582 contain nultiple genes/alleles agai nst all
tested CABMV variants.

While various control measures may inpede cowpea viraldisease
devel opment, including control of insect vectors, renoving di seased
plants from seed fields, and production of virus-free seed, we
beli eve the devel opnent of resistant cultivars 1is the nost
practical and econom cal control measure for such diseases. In
this study, we identified six cowpea genotypes as sources of
resistance to all isolates of PTY+. These genotypes have now been
incorporated in the extant Senegal cowpea breedi ng program for
devel opnent of inproved di sease/ pest-resistant cultivars for

Senegal cowpea production areas.
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Table 1. viruses detected by DAC-ELISA in field sanples of cowpea collected in
five districts of Senegal (West Africa)

No. of sanmples reacting positively wth antiviral
antiseral/ potyvirus Mab.

District NO. T T mmmmmooommmmmmees
surveyed/  sanples BlcMv CABW QW CPMoV  CPMV  CSMV SBW MAB
sanpl ed col | ected | 1-197
Di our bel 28 - ! 10 - 1 1 11 2
Kol da 4 1 - 2
Louga 20 10 - 1 - 1 7
Tanbacounda 10 9 - 1

Thi es 4 4 -

Tot al 66 34 - 2 1 1 21

!« , indicates virus not detected by ELISA.

? samples reacting to nonoclonal antibody I1-197 (21) contained no virus
detectable by other anti-viral polyclonal antisera.
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Table 2. Disease incidence' and ‘seed transmission® associated with Sehega
potyvirus PTY+ field isolates

“Disease No. of seeds Seed
Vi rus Cultivars/ i nci dence ger m nat ed/ t ransmi ssi on
isolate 1lines (%) pl ant ed I nci dence %
v 1 Baye Ngagne 100 37/50 1/37 3
IS86-275N 61 41/50 0/41 0
1S86-283-15 8 29/50 0/29 0
Mougne 97 46/50 2/46 4
58- 57 100 46/50 6/46 13
v 2 Baye Ngagne 100 46/100 0/46 0
IS86~275N 47 37/100 0/37 0
1686- 283- 15 18 44/100 0/44 0
Mougne 100 92/100 1/92 1
58- 57 55 83/100 7/83 8
v 17 Baye Ngagne 81 35/50 0/35 0
1S86-275N 50 40/50 2/40 5
1886-283- 15 52 23/50 0/23 0
Mougne 97 47/50 0/47 0
58- 57 93 43/50 13/43 30
v 54 Baye Ngagne 86 27/50 0/27 0
I1S86-275N 88 40/50 2/40 5
1586- 283- 15 82 28/50 0/28 0
Mougne 97 49/50 0/49 0
58- 57 89 44/50 1/44 2

! Experinents conducted in field and screenhouse plots, Banbey, Senegal.

2 Seeds taken from potyvirus inoculated plants, Banbey screenhouse plots.  Experinments

conducted in greenhouses, Corvallis, OR USA
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Table 3. comparisons of eight recognized potyviruses with five seed-borne Senegal
cowpea potyvirus isolates, by DAS- and DAC ELISA. The Senegal isolates were also
tested for the possible presence of four seed-borne non-potyviruses

A ,s values !

Seed-borne isolates of Senegal potyvirus, PTY+ Homolo-  Healty-
gous pl ant

Anti serum vi-1 V17-2 V17-14 V54-3 V54-23 virus ?  extract
DAS-ELISA

BI1CMV ° 0.00 0.01 0.01 0.00 0.01 0.95 0.01
CABW 0.01 0.01 0.01 0.01 0.03 1.15 0.01
PSbwW 0.00 0.00 0.00 0.00 0.00 1.87 0.00
CM-V 0.01 0.00 0.01 0.00 0.00 1.27 0.02
DAC-ELI SA
B1CMV 0.26 1.20 0. 36 0.37 0.21 2.81 0.02
CABW 1.68 1.65 1.51 1.30 1.41 2.48 0.02
CcYVV 0.11 0.10 0.08 0.05 0.08 >3.00 0.01
PeMoV 1.63 1.38 2.03 1.27 1.58 >3.00 0.03
PStV 1.90 1.50 1.75 1.10 1.92 >3.00 0.02
PMV 1.86 0. 54 0.23 0.78 0.51 >3.00 0.02
PSbW 1.65 1.58 1.51 1.86 2.11 >3.00 0.01
W.W 0.01 0.02 0.01 0.02 0.04 >3.00 0.01
CPMoV 0.03 0.02 0.02 0.02 0.00 >3.00 0.03
CSMV 0.16 0.10 0.11 0.15 0.13 >3.00 0.12
SBW 0.00 0.00 0.00 0.00 0.02 >3.00 0.01
I1-197 0.31 0.77 1.40 0.57 0.70 0.58 * 0.00
(BCW Mab)
Agdi a 0.22 NT ¢ 0.70 0.78 0. 86 0.77 ¢ 0.00
(PTY MADb)
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Tabl e 3, cont.

—

A, Values recorded after 90 nmin incubation with substrate, p-nitrophenyl
p%osphate.

Virus honologous to each antiserum e.g., the viral honol ogue of BlcMV
antiserum is blackeye cowpea npsaic potyvirus.

Antisera to potyviruses are: BI CW, blackeye cowpea nosaic virus; CABW,
cowpea aphid-borne nmosaic virus; CYW clover yellow vein virus;, PW, pea
nmosai c virus, PeMov, peanut mottle virus; PSbMV, pea seedborne mosaic Virus;
psStv, peanut stripe virus; and W.W, white lupin npsaic virus. Antisera

to other viruses seed-borne in cowpea are: CW, cucunber nosaic virus; CSW,
cowpea severe nosaic virus, SBW, southern bean nosaic virus; and CPMoV, cowpea
mottle virus. The Agdia nonoclonal antibody (11) reacts to >90% of all tested
potyviruses; nmonoclonal antibody 11-197 (21), produced against bean common
mosaic virus, reacts to its honol ogue and several other potyviruses.

B1CMV isolate RF-26B was selected as a positive control for MAb II-197.
NT = Not tested.

CABW igsolate 9-7C was selected as a positive control for the Agdia PTY Mab.
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Table 4. DAS-ELISA tests of selected B1CMV and CABW
isolates against chicken anti-v17-14 immuno-
gammagl obulin G

VI'rus
isolate BA,s val ues

BIiCMV

. 003
. 005
. 012
. 004
. 003
. 007
. 002
. 003
.002
. 007

B1CMV-Ga !
Pl - 3B

RF- 4B

PU- 7B
PU-8B

Pl - 22B

PI C-23B

Pl - 25B
RF-26B
RF-27B

QOO ODOCDODDODDODOO

CABMV

RN-7c 1

RN-10C
RN-27C

vi7-14 (Honol ogue)
Heal t hy- pl ant
extract

! Isolates B1CMV-Ga (CGeorgia) and RN-7C (Botswana) were
included as type isolates of BlcMv and CABW.
respectively.

? Isolates RN-27C and RN--28C previously had reacted in
DAS-ELISA only to CABMV antiserum produced agai nst
CABW isolate RN-7C
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Table 5. Reactions by selected plant species to inoculations with five seed-borne
isolates of Senegal potyvirus PTY+

D sease reactions to PITY+ 1isolates

Host species vi-1 V17-2 V17-14 V54-3  V54-23

Legum nous hosts:

Lupi nus albus cv Astra - ! - -
Medi cago sativa cv DuPuits - -
Trifolium pratense cv Kenland

Phaseol us vulgaris cv Monroe - -

élllll

Phaseolus vulgaris cv Top Crop LI -

Vicia faba cv Hertz Freya VN VN VN VN

Non- | equmi nous hosts:

Chenopodi um amaranti col or, LLn LLn LLn. VN LIn LLn, VN
Corvallis strain

Ni cotiana bentham ana, ATCC SM SM SM SM SM
Gomphrena gl obosa, A F. Ross Strain - - - -
Phl ox drunondii cv Tall Mxed cColor - -
Lycopersicon esculentum cv Margl obe - ‘ -~ - -
Petunia hybrida cv King Henry - - - -
Antirrhinum majus cv Mxed Colors - -

' Synbols are: -, no synptoms and no ELISA-detectable virus; LI, latent _
(asynptomatic), ELISA-detected infection; LLn, necrotic |ocallesions; VN, vein
necrosis; SM system c nosaic.
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Table 6. Responses of selected cowpea genotypes to green-
house nechanical inoculations with five seed-
borne isolates of Senegal potyvirus PTY+

Potyvirus isolates

Cowpea
genot ypes Vi-1 v17-2 V17-14 V54-3 V54-23
TVU 109pP2 ! -7 ++ ++ e+
TVU 196 ++ ++ ++ ++
Tvu 347 - ++ - ++ -
Tvu 354 ++ + o+ ++ ++ ++
Tvu 401 - - -
TVU 408p2 - - -
Tw 410 - - +
TVU 984 ++ + o+ ++ ++ -
TV-U 1000 - - -
TVU 1016-L - - -
TVU 1582 - - -
TVU 2657 ++ + o+ ++ ++ ++
Tvu 3433 ++ + o+ ++ ++ ++
IT 81D 1137 - + o+ ++ ++ ++
IT 86 27N ++ ++ ++ ++ ++
P.1 25122 ++ + o+ ++ ++ ++
Banbey 21 LI - ++ ++
Serido - ++ -
Wh Acre BVR - - -
Cal B1 # 5 0 0 + ++ 0
Snapper 0 0 + ++ 0
Bl ue Goose 0 0 - 0
Corona 0 0 - - 0
Mopod 0 0 - - 0
Tex C # 8 0 0 ++ ++ 0
Tex O # 40 o 0 - ++ 0
UCR 524B 0 0 - - 0
M s Purple 0 0 ++ ++ 0
Ms Silver 0 0 ++ ++ 0
Magnol i a 0 0 ++ - 0
Kn Pur Hull o 0 - - 0
Wor t hnor e 0 0 ++ ++ 0
Bettergreen 0 0 ++ ++ 0
UCR 7964 0 0 +4 ++ 0
I Twgenotypes kindly provided by I.I.T.A, Ibadan, Nigeria.
2 Symbols are: = , no synptonms and no virus detectable by ELISA,
1.e., immne; + , mld systenmic synptoms; ++, moderate systemic
symptonms; LI, latent (asymptomatic), ELISA-detected infection,

i.e., tolerant to infection; 0, not tested.
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