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I. INTRODUCTION

The cowpen, Vigna unguiculata (L) Walp., is o

harbacecus short duration annual grain legume which

is now cultivated in nany trogical and sub~tropicol
countries (Klages, 1954), 1In Nigerin, the cowpea is the
most importont food legume with widespread distribution
and great diversity of seed types, plant habits and
photopericdic response (Steele, 1965).

The cowpea is importont ns o food through out
West Africa, being second only to groundnut as o cultivated
legume (Purseglove, 1974)., It is used both as o vegcetoble
and as a pulse, According to Purseglove (1974) the grainm
are used for human consumption while the herbage is used
for green monuring and for aoninal feed; the ash from the
burnt herbage is nlso used as potash for cooking, In many
farming districts in northern Nigeria, thc young succulent
leaves are eaten as vegetables. Cowpeas are capable of
fixing atmospheric nitrogen through their symbiotic
asgociation with nitrogen fixing bacteria and thercby
enriching tropical soils (Ezcdinma, 1961),

The cowpeas £form. an importont source of cheap
vegetable containing about 25% protein (Oyenugn, 1959),.
Thus, the sced form a major source of gtorable and
trongportable protein in the lowland tropics (Purseglove

1974; Rochie and Rawal, 1976),
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| In 197L, thce world production of cowpean wns
estimated at about 1.14 million metric tons of dry
seeds (Rachic and Roberts, 1974), Out of this,

Africn produced 94%, with Nigceria alone producing 60%;

Despite the importance of cowpgg in the Nigerian
dict and cconomy, its production hag rerained in the
honds of peasant farmers whose fraditionnal methods
do not sufficiently mecot the challenges of our fast
developing country (Ezedimma, 1961). Sced yiclds ot
peasant farmers'! level arc very peor, averaging about
150 = 200 kg/ha in northern Nigeria (Rahcja, 1976),
where about 80% of the country's crop is producecd
(Rohejo and Apeji, 19793 Emecehbo and MacDonald, 1979;
and Emechebe, 1980). The annual production of cowpea
in Nigeria has been estimnted recently to be between

70Q,3030and 800,000 tons  (Raheja end Apeji, 1979).

_ Cowpen production is rmost suitable to arcos with
on nnnual roinfall of 750 - 1500mm (Anthonio, 1979).
Gjomo {1967) observed thot in Nigeria, 50 = 127mm of
roinfall per month islrequired from geedling to
flowering; after this, less rainfoll and more sunshine
for seccd ripening are required,

In Nigeria, the_wetter southern parts have two
crop seasons, namely, early season (March - July)
and late peason {August - Nbvémber); Altheugh -cowpens

are grown during both seagons, better quality secds

e
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ore usuaily producéd from the laté season croﬁ than
from early one, This is beesuse the amount and
distribution of rainfnll often excecd the optinum
requirements of the erop during the carly seasons
there is also the danger of hoving Insufficient
sunlight o secure the ripening and drying of pods of
the carly crop which is morce susceptible to the' attack

of disease (Ebong, 1965),

Ebong (1965) aléo noted that in the drier north
there is a long season extgnding between Junce ond
Novembor. This seaéOn provides adequate rains for
inereaged vegetative vigour snd sufficient sunlight
for the hastening of maturity so that morc cowpen is
produced in the north than in the south, He peinted

out thnt these conditions in the north also encouraged

the production of high quelity cowped seods.

Cowpea is attacked by various diseasges snd pests
wherever it is grown in the field, Almost every part off

the plant is attacked,

Williams (1975) and Singh and Allen (1979) listed
over 35 digcases of cowpeas Most of these are doused
by fungi, viruses, bacteria mnd nematodes. The most
important fungnl discase of cowpea in northernm Nigeria

is cowpea seab coused by Sphacelomn sp. (Emechebe,

1880), the sccond most important is brown blotch

¢ nused by Colletotrichum capsici (Syd) Butler and

Bisby) (Emechcehe, 1979)s Other imporiant fungnl discases
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of cowpen especially in scuthern Nigerda include

antnracnose cnused by Colletotrichun lindenuthisnun

(Sacce ond Mogn,) Bri znd Cnv,, Cercospor~ lcaf apot

couscd by Cercospern conescens Blus and Marting -nd

£ cruenta Sncce; scedling mortnlity coused by Pythiun

aphanidernotun (Edson) Fitzp, and Corticum soloni

{Prill and Delnct.) Dourd ~nd Gloz., rust causcd by

Urcriyces ~ppendiculstus (Pers) Fitzp), web blight

(Coptitwm solrni) cnd Fythium sten rot coused by B

aphonidermatuile.
Thé'most iﬁportant bacterinl discnses of cowpee
in Nigerin ~rc the brcterinl pustule causcd by

Xonthomonns sp. ~nd bncterial blight couscd by

Xanthomonas vignicoln Purkhecldor, The nost importont

virrl discoses are thosge caused by cownen nottle virus,
Pobaceo osnic virus (cewpen strain).  Cowpen yellow
roenic virus ~nd cowpen aphlid borne nosalc virus
(Williore, 1975).

Aims of the Present Study

Becruse cowpen is the nmost important food groin
Jegune in this ecountry and heenuse seab is the most
destructive disease of cewpea in northern Nigeria, where
rore thom 80% of the country's tufonl crop is grown
{Fmochebe, 1980) thera is n need to formuloto inte -
grated control mensures to cont in senb.e RBasfore thig
can  he dona, it iy ncccsanry te detormine how the
pethogen survives in the ~bacnce ¢f ite host, cgpecinlly
during thoe period between twe successi¥e roiny seosonse

It waz, therefore; considered noccscary to study the
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survivol of the pathogen in infested trosh under
-diffcrent conditicns in petted soil, The result would
help in formulating appropricte ficeld sanitation mothods

of controlling the diseasc. o v

In addition, the hogt range of the pnthogen was
congidered necessary to be studied to determine on
which crop or wecd hosts, if any, the prthogen survives
in the nbscnce of cowpea, The informotion obtainad
would be valunble in formaloting suitablc control
measures such as appropriate crop rotaotion and/or

proper weaed control practices.
. . .. ’ ' N .
Furthermore, it wos considered desirable to study

the rooction of cowpea lines to scab under high

discase pressure in the ficld., The inform-tion obtnincd
would determine if rny of the cxisting lines/varicties
could be uscd by the plant brucders ns sources_of

resistance to this importont discasc of cowpcea,
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S - II ' REVIEW OF LITERATURE

1. - Legunc Affccted 3{ Senb

Apparently very little study hos been donc on
dowpen scab., However, o lot of werk has been done

cn the pathogen, Sphdcolomn apps (the imperfect or

anemorphic state) and Elsinoo sppe (the perfect or
tcleomorphic stote). One of the carliest mentions of
Elsinoc sppe. was by Jenking (1930} who reported Ee

cannvoliae as thoe pathogen of scernb Limn bormo

bf(Phaseolus lunntus var, macrecorpus Donth) in Cubs ond

Puerto Rico, The fungus attocks leoves, stems, flowers

- end pods.  Jenkins (1933) later reported bima bean

scab from Ceostn Rico, Nicarngua,; Guotennls ond
El Salvador. Indecd the Guatemala specimen wos one of
the earliest; having been collected in 1890 (Jenkins,
1933).

There hns also been a report of this disense on

" French benns (Phaseolas vulgaris) in Zimbobws where the

disense was earlier confused with onthracnesce (Bates,
- 19553+ Brocks (1955) considered the disease to be of
econonic importnnce on French beans in Zimbabwe ond
'Malawi, In 1956, losscs due to this disease ir
Zimbabwe werc between 10 and 20% cf grain yicld of

French beans (Brooks, 1956).

Im Jepan, Kuratr and Kuribayashi (1954) have

deseribed soyn bean senb causcd by Sphoccelonn glycing

Kurata and Kuribayashi.
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There has also been o report from Keny~ on scab

of Vigna unquiculata (Ancn, 1957) and from Surinnm on

seab of Ve sesquipediclis (Anon, 1966a). In both coses

the comunl orgnnism was said to be Ee phascoli Jenkins
(Anon 19573 19669, Eerlicr Hansford (1933) reported
scab of Dolichog lablab in Ugonda ond thought that the

fungus wns probobly rclated to S8, citri, Sphaceloma

arnchidis Bitancourt -nd Jenkins hos also been reported

on groundnut (Bitoncourt snd Jenkins, 1940),

In Nigerin, therc has been a report of what is

now known tc be scab on cowpen sgince 1567 (Onazi ond
Coswell, persenal cemmunication -} ond uptil 1976 it was
known as cowpen X (Caswell, personal cemmunicatien )e In
1969, because of the favourable conditions for disensc
development therc was an cpidemic of whot was at the
time thought to be o virsl diseasc. Fmechebe (1980)
established that the discasc is cnuscd by Sphacelomn sDe

and noted that no Elsinoe stnge was observed cithoer in

culture or on naturally infected tissuce

2. Disecasc Deveclopment ~nd Symptoms of Cowpea

Emechebe (1980) wns the first to deseribe in detail
the scnb disease of cowpen which affects nll nbove
ground ports of thce plant and is typified by symptoms
on the leaves, stems, peduncles and pods, The following
account of the discosce is bnsced on the account by
Emechebe (1980), "The earlicst sympton is the puckering
of the lamina of young leaves. From the fourth dny of



Plate 13

Cowpea leaves affected by scab, showing
whitish lesion, distor tion of lcaves

and shof-holes spots.

Platc 2%

Discrete and coalescing scab lesions on

the stems of cowpea

g
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inoculntion, heavily puckoered portions of the lepine:
become palc green or yellowish grecen ~nd dvelop tiny
white spots. Well formed genb Tegsicnn nappeor =ix to

elght days after incculntion on leaves, stoms and podse

Individunl lcsions on lenf veins are mostly white,
elongnte ond 1 « 15mm long while interveinnl spots of
the leaflets nre circular (1l - S5rm dianmeter) and white
with or without narrcw reddish brown nargins. Petiole
lesicns are ovel to oblongeclliptical., Young 1;;icns

are less than lmm bud clder legions nosgure cboug 1 X

2e 510 (Pl{‘..t(l l)“’f

On Bfems, the nnture lesiong nre chleng to

clongate and under conditions favourrble for the
di;ensc, the lesions conlesce and entirely cover
varying lengtha of the stom which beecome rough and
_grayish whito.(Plnto 2}s DLesions cn the peduncle
ore similor to those on the stem(Plate 3};
Heavy scabbing of thoe flowering axis causes flower
andfor pod nbortion cvr completely prevents flower
fofmation. It is this phnsce of the disecnsce thot moy

_ N
result in totzl loss of crop (Flate 3 & 4).

3. Host Rmgs of th Pothegen ond relsfed

Spp. or Members

Bruner and Jenkins (1933) studicd the identity
and host ronge of Elsinoe of Lima bean in Cuba,
From their experiment and ficld cbscrvations, they
showed that the species of Elsinoce which cnuscd Lino

beon scab hnd been tentatively identificd by



Plate 33

Platec 43

o' 3

Peduncle ond flowering; cushion phases of
cowpea scab resulting in the flowerlessness
md/or podlicscmess of flowering cushion

Cowpca pods with cle:r scab lesions,
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Jenkins. as §° conavaliae was not pathogenic on

Cana,\_mln'_aa glodiota, C. cnsiformis, Calopogoniun

coerileun, Dolichos lablab (Leblab niger), Stizolebium

daeringionun mnd Yhoscolus vulgeris, It is most{ly
for this recnson that they proposed that the Liﬂﬂibcan
écnb pathogen be designatedns E, phascoli., They
further showed thot under suitnblc cunditions,lga

conavaliae readily infeeted uninjurecd leawves and pods

of lima beans but inoculation on other legunes gnve

negative results,
»

In Jopan, Kuratn and Kuribaynshi (1954) found
that the soya bean scnb pathogen, S. glycinc was
wenkly poathogenic to Dolichos lablob on artificiel

inoculntion but not under notural conditions, The
fungus proved unablc to infect seven other crop

legumes tested,

The isclate of Sphaccloma spe that induced scanb

cn D, lablab also causcd scab in Canavalin cnsiformis

when the latter was artificinlly inoculated with the
prthogen but other leguncs studicd by Hansford (1934)

were unnffected,
Experiments by Emechebe (1980) shewed thot of
mony crcp ond forage legunmes nrtificially inoculated

with cowpea scab pathogen, Sphaccloma spe. only

Asparagus pca, Vigna sesquipcedalis, showed scab synptons

ginilar to those on cowpea. Hyacinth bean (Lablab
niger) was affccted by tgpical but nild lesions, while
the following leguncs were not affected: black gram,

(Phascolus mungo), green granm (P. aurcus), French
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beans (E. vulgaris), Lima boans (E. lunatus}, Erounds-

nut €Arachis hypogea) and Soya bean (Glycine max).

Apart fronm leguncs, specices of both Elgincc and

Sphacelona infect many other hosts., Thus Elsinoe thea
has been reported on tea plant from 3ac Paulo '
(Bitancourt and Jenkins, 1939), whilc cassava is

attacked by Sphaceloma rienihoticola in Brazil

Nicaragua, Guatemala and Dominician Republic (Bitancourt

and Jenkins, 1951).

.Thc scéb of citrus causcd by S, fawcetti has
been roported from Brazil, Argcentina, Paraguay and
Uraguay (Jenking, 1936), Joenkinsg and Bitancourt
(1936) found the teliomorphic state of the sweet
orange scab on fruits of Bahlia Novel orange from

Saw Paulo and naped it E, australlis, the ancmorphic

gtage was correspondingly designated as S. australlisg

(Bitancourt =and Jonkins, 1936).
In Tanzania, Wallace and Wallace (1953) reportcd
pawpaw scab in a plantation ncar Moshi and the fungus

wags designated asg gphaéolbma Eégage.

_ Now Braozilian specices of Elsinoceac werce
dcseribed by Bitancourt and Jenkins (1650).

" among thesc was Sphaceloma psidii, the pathogen of

gpotted anthracnose of guava. Also denkins and Vicgas
(1934) described stem and flower scab of swoet

potatocs in Brazil ond attributed it to 3. batatags.
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Marchianatho (1934), rcportcd leaf and fruit scab

on apple in Argentina due to 8. (Elsinoc) piri, Sugar cane
is also affected by scab (Jenking and Bitencourt, 1960).
Arrude (1957) first observed this discase 'white rash®,
on sugar canc at PiracabaQ Sao Paulo and Brazil and
identified the pathogen as Elainoc sp. Jenkins and
Bitancourt, (1960) identified the fungus on sugar canc from

Formosa as Sphaceloma sacchari. This was believed to

represent the ancmorphic stage of Arruda's (19%%) Elsinocc spe

) .
"

B Diggomination and Survival of 3Scab

Pathogen.,
McCubbin (1933) reported that the spores of

Elsinoe canavalise are wind borme. His conclusion was

baged on the observation that 80 - 90% of the pods

wore infected despite the fact that it was several

years sincce Lima bcans had been grown on the site and

that at the time of infection, the nearest ficlds with :
infected plants were two miles away. NeCubbin (1933)
further reported that local growcrs thought that stormy
weather increased the incidence of scab. He also reported
that the fungus survived the period betweon two

successive crops on living wild or volunteer Lima

bean plants left by poor ploughing or in old fields

remaining fallow during summer,

Jenkins (1933) failced to isolate E. cenavaliac

from dry pods after ncarly five months in storage
either at room temperature or 1700 she concluded

that the fungus was 1o longcr viable.
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staples (1958) reportcd that the French bean
scab pathogen, E. phascoli f. sp. vulgarc, was

gsecd bormc,



T
III MATERIALS AND METHODS

a9 Isolation of thce Pathogen.

a) Isolation fron dry natcrials

Lcsiong were cut off frorm the infected stems and
pods., Ten grams (dry weight) of thesc picces of lesioned
naterials were surfuce sterilized in 0.5% solution of
socdium hypechlorite and arushed in o sterilized blender
containing 100ml of sturilc distilled watcr, A 10ml
portion of the suspensicn was diluted five tines with
sterile distilled watcer and plated cut by flcooding
plates of potato dextrosc agar + streptomycin and Resc
Bengol (PDASR). The plates werce then incubated at
room temperaturcs (20 - 35%¢) for 7 duys ond exanined
daily,peginning 4 days aftcr inoculation, for the

prescnee of Sphaccloma sp. Pure culturcs on PDASR

were nmaintained in an incubator at 22 - 2300.

b) Isolation from fresh scabbed materials

Picces of fresh young lcsionsg were cut off from
scabbed leaves and stems and surface sterilized with
0.5% solution of godium hypochlorite for 3 ninutes
and rinsed in sterilce distilled water and plated out
in Petri-dishes containing PDASR. The plates,
incubated at roon tenmpercturcs (20 - 35%) for 7 days,

were examinced daily for the prescnce of Sphaccloma spe

Pure cultures were maintained as described above,



o
Tt

- 16 =

2. Hogt Range of Cowpea Isolatc of Sphacclona sp.

Twenty onc plant specicve (Table 1) were used for i
- this gtudy. Thoe scedlings of each specics were reised in
three ploastic pots (12cm wide and 10cn decp), the sceds
being sown in threc heles, twoe sceds per hole, A week
after planting, the number ¢f scedlings was thimmed down
to three per pot. The plants werce then inoculated 8
weeks after planting.

To obtain incculwn,; the fungus was growm at 22 - gjoc-
in 9en petri dishces containing potato dextrosc agar (PDA).
& donidial suspension was obtained from 7 day cld culturcs
mnd uscd tc floocd inoculonte plates containing PDa. The
plates were then incubated for 7 days ot 22 - 23%. To
- prepare and standardize inocula, tho agar containing the
fungus in ench sct 2 10 ploates was crushed in 250nml of
gtorile distillicd watoer using o blender which had boeen
gtoerilized by soaking in 704% cthyl alcohol for 30 rinutes
and rinscd three times with storile distilled watcr.

The plents were inoculotcd by brush-inceculnting the
gtems and both surfaccs of the loaves with the cenidial

and nycelial slurry. The incveculated plants were then

_-immedidtely ploccd in moistencd polythene bags for 72 hours.

The control plants were similarly treated cxcept that their
shhots were brushed with agor slurry pode from 7 - day
incubated; u nincculated agnre. To zeratce the plonts

during this poeriod,; the bngs were removed, reroistencd

and placed back cvery moning and cvening, Frum the fourth
day of incculotion, the inoculated plants were cxaminced

for scab symptons., These obscrvations continucd every
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Tablce 1: Plonts used in studying the host ronge
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Cowpea isolate of Sphoceloma Spe

Comrmon nogic
cf plant

Bntaniéal noane

Varicty and/or
gource of sced

Cowpen

Joya beon
Yardlong
becon .

( Aspor~qus
Peag

Limo bean

Bamnbarn nut

treen gronm

Hyacinth
bocon

Pigeon pen
Winged bern

Black grnon
Groundnut

Tonato
Sword bean

Sweet pepper
Bird chilli
Maize

Sorghun

Vigno unguiculnto (L)
Walp

Glycinc noxe (L.) Merr

Vigno scsguipedolis (L.)

Phoscolus lunatus (Le)

Voand 1%t subtcrranca
o) fTnor

Phrscolus ocurcus Roxb

Laplob niger Medik

Cojonus cajon (L.)
Mllsp

Psophocorpus tetragon—
olocus (L.) Dc

Thoscolus nunge L

Lrachis hypogeac L

Lycopersicun csculentun
Mill

C-novalin gladiata
{Jacqg.) Dc

Gapsicun anuun L,

Capsicun frutcscens Le

Zeo noys Le
Sorghun bicclor (L)

Mocench

353, Ifc Browm,
1) ZCbr:"‘.“ (Lo C-"'.l
varicty from chip)
Kaogmma local
Molayon

Sanarua

Sonaru

cs
DamnaTru

SanarMi

Sanaru
Sﬂlﬁf‘.m_
Fe 4524 4

Enterpriscr &
Merzonino

Somaru

L 5962 - 2
Caycnne long ston
TZ B

Faro Forn &

Short Knurao
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19,

20,
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Tabhle I conttd
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Common uame

Botanical nomoe

Varigty nnd/or

of pilant sourcc of secd
Millet Penniscetun typhoides
{(Burm F.) Stapf 88
Hubbard Ex Brono
Wheat Triticun acstivunm L. cx Samaru
Wecd (Wild
groundnut) Casia tors Samaru
Arpronthus vipidis L. Samoru

Spinach




= 10
other dny up to 22nd day of incculntion.

3e Surgival of Cowpca Scab Pathcgen

Cowpea stems naturally infected by scab were
cellected two weeks after horvest frem the ficld nnd
cut into cqunl lengths (5en), having appr«xinctely
the same intensity ¢f secob, I'iceces of naturnlly
infectcd ped shells werce similnrly prepared, The
picces of stems and pod shells werce trented in one
of the focllowing wayss-

i) Placed on the surfoce ¢of dry normal soil

ii) Buricd in dry ncrnol soil

iii) Placed on surfacce cf noist nornmal normal soil
iv) Buricd in moist nom~l soil

v) Placed on the surfnee of dry outcelaved soil
vi) Buried in dry nutcclave seil

vii) Placed on the surfrce of moist autoclaved soil

viii) Buried in moist ~utoclnved soil

In all the above cases, the svil was contained

in plastic pots (12cm diancter and 10cn decp)s To

facilitate pecovery, plont moterinls were first placed

in nylon mesh bogs (six picees per bog) before burying

in or- placing on the surface of the scil., Twoe bags
werc buried nt a dpth of Sem in treatnents (ii), (iv),
(vi) and (viii) above, Ench trentment consisted of

18 pots, ninc of which were inside the glasshousc

whilce the others were kept on benches in an cpen spade

cutgidce the glasshousc,
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The soil in treatnents (iii), (iv). (vii) and (viii)
were kept riedst by adding 150ml of water into cach pot
every Mondoy, Wedncsday nnd Pridoy. Yots of oll
treotments woere placed in completely rondomized positions

bcth insidc ond cutside the glasshousc,

The experiments begon on Deccmber 29th, 1981 and
continued up to October 4tha 1982, The first and
sccond sanples were token cn July 15th and Jdugust 16th,
1982 rcspedtively. Subsequent sanples werc taken at
weckly intcrvals. The resnective nloht materiols were
washed gently in tnp water to remove adhering seoil

particles,

The survival of the fungus in respective treat-
nents wos determine® by bioassay method., This methcd
involved placing thc cxciscd, young shoots bearing the
two youngest trifolinte leaves of 28-day old cowpea
plant on thrce layers cof stoerilized, moistencd filter

paper in sterile 9enm Petri dishes, The excised shoot
included abcut Sem of internode below the node of the
0lAex of the two leaves, The recevered and gently
washed plont material te be nsspyed were erashed in
sterile mertar, wetted with sterile distilled water
and then placed on the lamina ond petiole ¢f each leaf,
the axil of the penultinate leaf and the ternminal
internodcs The plotes were then kept at room temper-
aturcs (20 - 35%¢) for 7 days. From the fourth day

the leaves and stoene were exaninced for scab lesionse.
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The ceontrol consists of sinilorly trented excised
shoots plnced in reistencd filter paper in Yetri

dishes incubnted At roon tempercture (20 = 3500).

A sinilar experinent begon on October 4th,
1982, This woas becnusc the results of the first
experinent sho. cd thot in some treatments (iid,, dv,
vii, ond viii) the pithegen did net survive up to

July 15th, 1982 whcn the first sanples werce ngsaycde

ta Screcening Cowpen Lincs for Resistonce
tc Scob
Cowpen lincs werc screcned for resistonce te scab

pathogen under ficla and glasshouse conditicns,

a) Screcning for discase resistonce in

the field.

Once hundrcd and scven lincs of ccowpea werc planted
in the field in two replicntes in 1981 using o rondomized
cenplete bleck designe In c¢och replieate, cach line
wos shwn on o single 3n long plet in which the sceds
were plonted in 30 heles, twe sced per hole, the
distance between the heles being 1O0cme Rowe of cocwnen
lines were seporated fron ceoch ather by 2 of cleon,
weeded ground, Linc 353, known tc be highly susceptible
to scab was uscd as an indicntor linc nnd wns plonted

after every 10 rows,

Pour wecks ofter plonting (WAP) the plents
were inceculated by placing two rdceccs of dry,
nnturally infcectcd cowpen ped shells or stens from the
previcus year's crop in the a&ilo of the upper leaves

cf the first two plonts ot both ends of coch row,
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At 7 WAP, the lines were cxonined for scob losions
and the lines in which nc plant wos affected by scab
were re-incculated with infceted trash to eliminote
the pessibility of discase escape boeing confused

with truc resistancce,.

Scores were token for the incidence and scverity
cf the cowpea scab on the lenves, stems, peduncles,
flowering cushions and pods at weekly intervals
begiming at 8 WAP. A visunl assessment scalc was
used &nd is ®&scribed belew (sce scetion 4(c)). To
nininize insect domnge, the plants in cll plots were
routinely spraycd weekly with insccticide (Cymbush

CeCe 50m1/101 of water) beginning ot 7 WAE,.

b) Sercening for discase resistonce in

the glasshousc

The above 107 linces plus another 17 lincs of
cowpea were scrceencd for resistance te the cowpea
scab pathogen undoer glassheuse conditions. The sceds
¢f cach line were plonted in three potses In cach pot,
gceds were sown in thrcee holes. One pot congistituted
n replicate, cach line being replicated twice, The

third pot scrved ns o checke.

A week after sowing, the secdlings were thinned
down to three plents per pet, The plants werce inccule-
ated ot 8 WAP using the proccdurc similar to thot

described above in scetion 2 (ppl6). The plonts were
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examinced for scab lesions covery othor dny beginning 4

days after incculiotion for 3 weekde

c) - Visual digeage scoverity assessment

scale for Jdiffcrent phases of senb

The following scaloes were uscd to asseas the
severity of the different phoses of gcob either in
the ficld or in the glasshouse,
i) Leaf scab

|

|
- |
1. No symptons P

2 Pew, smdll spots on leoves

de Many, snall spots on lecaves

6. Mony, large. spots on leaves

8;_ Many large, coualescing spots with shot-hole spots

10. Mony large, conlescing spots with marked leaf
distortion :

o
1

ii) Sten scab

1, No symptoms

e ¥cw, agcattcered pin peint lesions on lower stom
4, Pow, scattered small lcsions spreooding up stom
6. Extonsive scobbing of young stom

8. Stem lesions coalescing, covering nlso the .

branches 'I )

10. Stem gsoverely damaged with nmarked sten stunting

|
iii) Pedunclc scab : ‘ .

Le No symptomsi
2e Few, scattercd pin point lusions on lowor

peduncle ‘ B -‘



4.
64

10,

10,

v)
L
2
4e
6a

10,

w 27
Scattercd gncll lesions spreading up pedunclc,
Extonsive scabbing of ycung peduncle
Tecduncle lesions corlescing, covering alsc
flowering cushicn
Teduncle severcly donned with nnrked peduncle

Stuntin{,’t

Flowering cushion scab
No symptons
Pew scnttiered leeions on flowering cushions
NMnmercus , snall lesicons ¢n Yiowerin:, cushicns
Large lesicns cn older flowering cushions
Large lusions cn young cushions not associnted
with flersl aboriicn.

lesions

Lnrge coalesi'’ with abertion of flowers and/or

pods.

Fed Sceab
No synptons
Few scnttered minutce lesions on older pods
Scattered small lesions on nest pods
Extensiprn discerete scabbing cf young peds

_ . lesions
Large, nunmercus cogzlescing cn pods
Severe scabbing of pods with shrivclling and

murnification of cld pods and/or abscission of

youngs pods,
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R v RESULTS

les Host Range of Cowpea Scab Pathogen, Sphacclonn sSpe

The rcsults obtoined fiftcr incculating various

plent species with the cowpea isolate of Sphaceloma spe

{(Table 2) showed that apart fron cowpen (which is
the nmain cconomic host) the following plants were
susceptible to the pathogens yard long bean (Vigna

gesquipednlis), hyacinth bean (Leblab nigser),

bambara nut (Veandzcein subterranca) mmd the weed

(Casia tora)e. In Table 2, the plants arc arranged

in descending order of their susceptibility tc scabe
A1 cther speeics uscd for the study (sce Table I)

werc not infected.

O0f the nbove susceptible plonts, cowpen was
severely affccted by scab. Bambara nut had a
severe leaf phase but a nild sten phose, Yaordlong
becan and hyccinth beon ppg mild lesions on their
leaves mnd stems while the wded was nffccted only by

mild sten scab, the leaf phase being absent,

In 2ll varicties of cowpen and in bambara nut,
the symptoms appcarcd from the 4th doy while in
yardlong benns, the weed and hyoacinth beans, the
first symptoms were cbscrved (n the 6th day after

inocculation,



Table 2,

phase of scab

Coonon nanpe

Botanacal namo

Veriety and/or
Source of sced

|

source of seed

e Cowpea Vigna unzuiculate (L) 353, Ife Brown 1. Cowpea Viszna ungujculata 353, Ife Drown
Walp
2, Benbara Voandzeia subterranca Sanaru Local 2, Cowpea Eagana Local
(1) Thor
3s Cowpea Vigne unruiculata Kagane local 3. Cowpea Vigne unsuiculata Chip local
4+ Cowpea Vigme vnguiculata Chip local 4. Banbara Voandgzeia sub- Sanmeru loesl
nut torranca
5 Yardlang bean Vigne seszuipedalis (L) Sareru local 5. Yardlong Vigna gesguipedalis Sanaru local
bean
6. Hyacinth been Ladlad niger Xedik Shika local 6., Hyocinth Lablab nizer Shika local
bean
T WH1ld Cesia tora Sanaru
groundnut

* Hosts are arranged in descending order of their susceptibility to the pathogen
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24 Surviv:l ¢f Sphacclons spe on Infected Cownca

Stens and Pad §hens

The rcsults of these studies arc presented in
tobles 3 to 12. Table 3 shows thot the funyius survived
on infeeted steus and ped shells buricd in dry natural
s0il in the glosshousce throuchoeut the experimental
pericd cof 39 wecks, Hewever, the fungus on infocted
tiusue did not survive nore then 32 wecks in dry,
notural scil outside the glasshousc, When infectod
tigsucs were placed on the surfacc of dry, noturnl
s0il, thc fungus gurvived for 39 wecks in the
glosshouse (Toble 4), Survival periods in the sonce type
of potted soil cutsidc the glasshouse were 33 nnd 28

wecks on sterms ond ped shells respectively,

Table 5 shows th't the survivel periods of
the fungus on infectod stoems and pod shells burdied
in moist noturcl scil cuteidc the glosshouse were
22 and 20 weceks, vespedtively. Inside the glasshcusc
the fungus survivid on stems and pod shells buried in
moist, naturol soil for 23 and 20 weeks, rcespettively.
When dnfected tissucs were nlaced on the surface of
nmoist noturcl seil in the glosshouse, the fungus
survived for 24 and 22 wecks on stems and ped shells
respectively, while corresponding figures for
similarly trected stems 2nd pod shelles cutside the
&lasshcuse were 23 and 21 wecks respectively

(Table 6)e.
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Table 3: val of Sphacelomi Sp, on ectod ste

shells e #* natural soil
I i ]
i Sampling lTimo (wks) i Location of Pots :
! date in laftur comm : InuidoI lagghoug E Outs do. lagshousc
RS S e
i iexmgmt i Stems igod ghells i Stoms i Pod shellg
:‘ July 15th E 28 ++ E ++ : T '
; Aug 16th i32 et E +—+ i - i 0 é
i fng 23rd i3’5 e E - 10 Lo ;
’ g 30th |34 S Lo 0 |
| Sopt 6th !35 e _ o 0 f
11 Sept 13th | 36 T : s % i o j oo f
 Sopt 20th {37 - ! -+ : 0 0 5
I Sopt 27th | 38 Eoa : -+ ’ 0 0 !
! Oct 4th 39 % ++ § ++ ; 0 i 0 :
i : } 1 s

++ = Survived with sceverity of
discasc morc than 5
+ = Survived with scverity of
discasc lcss than 5
0 = No survival
# = The rains camc as from April
18 and lasted till September 27,
making the soil in pots ocutside

moist



Table 4: Survival of Sphacclom: sp, on infocted stoms

and pod shells pleccd on surfacy of Jry#

natural seil

! ' i ]
| sampling !Timu (wks) |  Loocation of Potu :
i 1] { [ [}
; date in ‘ after comm L_Inaide glﬂaahcnwi_ OQutside glnashousai
! , :
| 1982 encing : Steus ;Podahclln ; Stems | Pod sholls l
'L ! experinent J ; |
L] i _I
; Ty B | 28 | ; R | + i
| g 16th 32 “ oo + 0 l
i ing 23rd 33 P+ ' + + 0 :
| g 30tk 34 | ; -+ ‘o 0 :
j Sopt 6th | 35 % # o= o Qo :
; Sept 13th g 36 § ++ ; ++ t o o
2 Sopt 20th E 57 _— - P oo Lo g
!‘ Sopt 27th ‘ 38 L . 0 0 '
" oct 4th | 39 tee w10 i !

; . !

++ = Jurvived with scverity of discasca
norc than 5

+ = Survived with Severity of discase
lcss than 5

0 = No Survival

* = The rains came as from April 18 and
lasted till Soptembor 27, naking

the scil in pots outside piat
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Table 5: Survivel of Sphaccloua sp, on infected stons
and pod shalls buried in roigt natural soil

]
i

! i
Seupling | Tine (wks) i Location of pots ¢
| f 1
date in | after com f Inside glasshouso | Qutside glasshouse |
| ] | : '
[ 1983 encing g | s
‘ ;
cxperinont i Stems {Pod shells | Stoms !Po:] sholls |
= 4
! i
Feb 218t 20 + |+ + + '
Pob 28th 21 I+ | o0 |+ 0 I
] ]
March Tth | 22 + | o b+ 0 :
i ! i |
' ' .
March 14th | 23 + 4 0 to 0 ;
i i
‘ L]
{ March 21at : 25 i 0 { © { O 0 i
4 i i .
L} ] )
{ March 28th ! 25 ! o . 0 ) 0 f
' i ! 1
: ! :
; 1
. ]

o ————

]

++ = Survived with scoverity of discase
nore than 5

+ = Survived with scverity of discuse
leas than 5

0 = No survival
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Table 6: Qurvivel of Sphacelom: sp, on infected stens
and pod shells placed on surface of noist
Hatural soil
|
Sanpling i Tire (wks) Location of pots
date in aftor comm Inside glasshouse | Outside glasshouse
1982 encing !
‘ |
| cxporincnt Stcni Pod ghells | Stens | Pod shells
e ! f
Feb 21 20 + 4+ 5 1 +
Feb 28 21 + + + +
March 7 22 + + + 0 i
{ March 14 i 23 + 0 + ’ 0 i
] ] ]
i March 21 | 24 ‘& 0 0 ! 0 !
] L] L} ) 1
] ] ] (] ] ]
i March 28 ; 25 i o | o } 0 5 0 :
] '
' : i ) H \ ’
. ] 1

Surviwved with scverity of
disecase nore than 5
Survived with scverity of
diseasce lees than 6

No survival
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The surviVA} of Sphaéulomq spe on infcctcd
potericl pl-oced ¢n the surface f dry sutoclaved soil
is shewn in Toble 7 which shows thot the pothogen
survived throwehtut the oxnerinenial pericd of 39
weeks on stems ~pd ped shells inside the glasshouse,

The survival 1.1:.:1‘2:3-.:—3, however; was she rtor cutgide
the slasshouse, boeing 35 and 33 weeko foy stoens ~nd
ped shells roeegpeetively,

Toble 8 ﬂhofs thit the dowpia senb fungus survived
threughout the oxv.rinentl pericd of 39 wecka on
infeeted atone rmé ped shells bhuriced in dry auatoelaved
suil inside thu’glnsshcusc. shun the pots were plnecd
cutoide the glqsshsusu, the surviv:al rericds on the
stci ~nd noed shqlls weee 34 md 32 weeks respedtively,

The resultJ obsained with moist ~auscelovea seil
exre prescnted 1* P..bles 9, 10, nd 114 'The cowpen scob
fungus on stens and ped shells buried in meist cutccloved
s0il insidc the | zloasshousce survived for 25 and 23 weoks
respectively (TTble 10)s Outside the gl-osshousc, the
fungus survived ! 25 wecks cn the s tems and 22 weexss on the
pod shells (Tnb%u 10). 'I'ablesS ond 11 show that the
Tunsus on infeected steus and ped shelle placed on the
surfoec of mrisﬁ autoelnved soil inside the glosshouse
survived for 28 mnd 25 weol ruopegtively. Howover,
sutside the glopshouse, the correspoending survivel pericds
were 25 and 24 we.ks tor stems ond ped shells,

Table 12 samacrizea the obove regults, It shows
thot the Tungus tonded te survive longer cn infected
stoms thin on Jnfcctcd pod shells; the doata orc presconted

pictorinlly in Mige 1.
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Table T: rviviil ¢f Sphacelons sp, on infecte’ stomn
. L
~ and pol .'shc-lllrs placad on surilcee of dry # .
autoclaved soil |
! | f
Sacpling Tioe {wks) i Location of Yota
'y -:
3 i
dato aftor jecorm ) Inside glasshousc i Outsile glasshousc
F _
in 1462 neing I I _
syperinent Stens tred shells | Stens | rod shelin
; T
i July 15th 28 o - +
I ' ,
i g 16th i 32 boar 1 4 + ! + i
; H i ! g
E g 23%rd ! 33 HEE =S ! ++ “* ; + |
s : : ,
i dug 30th 34 § + g -+ + b0 1
I ‘ [ 1 -
' i ‘
| sopt Gtw L 35 |+ | ‘4 1 0 |
3 : ! i ]
t i i i ' : 3
' Sept 13tk ! 36 on o -0 .0 :
. - i H ] 1
H ' § i ] i t
! sept 20th 37 BRI P b ;
'.' i i | i ] i
! Sopt 27th | 38 C e : . P g Lo ]
' . ' H 3
' H ] ] ' 1
" Qet 4th { 39 s ' ++ . O 0 :
I H % + .
; ; N : -[
i ] H «
~ = Survived with coverity of discase
nore thin §
+ = Survived with scvurity of liseage
lass than ©
Q0 = ¥o survival
* 3 The roins craw aa fron april 186 and
lnasted £i11 Septuenbur 29, neking the
goil In pote ovatsile woast,
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Table 8: a2l of Sphocclong 8p tod stens
and poas shells buricd in dry* autoclaved soil
i i i
i Sampling {‘I‘im (wks ) Location of pots :
f : |
1 date in i:'.ftor counL Insidle glﬂsuh-ousol (utside glasshouse
‘ v enecing ! ;T !
' i cxperiment i Sters ! Yol she lla; stens E PYod shells !
P ' e ——ory 1
. July 15th ! 28 I ++ ++ | + i * ——!
| g 16th ! 32 I Lo + g
g 23re | 33 Do } P+ i 0 |
Az 30th : 34 +—+ I o - 0 |
i 3ept 6th . 35 [ 4 { — : 0 ‘ 0 !
| sopt 13th | 36 g o ! o i
sept 20th | 37 T ;o o |
| Sopt 27th | - o 0 |
. et 4th | 39 PRI S L0 0 E
++ = Survived with scwrity of discase
nore thon b
+ = Survived with soverity of discasc
less than 5
0 = No survival
* = | The rains carc os fron April 18 and

lasted till Septecioer 27, naking the

80il in pots outside¢ noist,
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Table 9: Survival of Jphocclonz sp, on infected steng
and pod shells placed on surfrce of noist

aucloved soil

I

Sanpling Tine (wks) : Location of rots ;
L | 4
! t ’
t after iInside glagshouse | Qutside glasshouse
| -
| conneneing ] H
| ' ! {
| experinent | Stems | Pod shells | Stems | Pod shells |
: : !
July 15th 28 L+ 10 b0 ‘ 0 |
Mg 16th 32 o ,0 0 !! 0
| " [ i
g, 230 33 : o |0 o | o0
i i 1 {
aug 30th | 34 . 0 {0 0 | 00 |
(] l b, '
| sect 6tn | % (o 1o |0 ! 0
¢ | " | = |
' Sept 13th |36 | o 0 ¢ 0 : 0 ;
f ] ] "
! ! i
| Sept 20th ' 37 Lo o o ! o ;
H H A i
Septh 27th 23 o | o o 0 ‘
] ] 'n
| Oot 4th C39 0o o 0 0 |
! : : ' i i ;
L 4 1 4 - .

1
Survived with severity of disecse

nore than 5
Survived with severity of disease
less than 5

No survive 1
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Table 10: Survivel of Sphacelons sp, on infected stems

pod shells buried in noist autoclaved scil
Sampling Tine (wks) Location of pots E
date in after Inside gloasshouse | cutside {:laashous::q:
i
19062 courencing { ] E I
l ; experinent , Sten . 2ol shells ! Sten . Pod shellai
[ 1 ' T i i i
| Feb 21 4 20 P o# + + | + ;
; Feb 28 .1 21 + , + } -+ : + i
! March 7T | 22 + l + + ! + f
| erch 14 23 v @ Iﬁ 2 o !
i March 21 | 24 i+ l 0 i - 0 :
g Moereh 28 » 25 ! + | (9] ? o+ 0 E
’ | ' i : :

++ = Survived with severity of disecasc

norc then 5

+ |= Survived with scverity of dJdiscase

less than 5

0 |= No survival
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Table 11: Survival of Sphacelo:w sp, on infected stens
and pod shells placed on surioce of voist
autoclaved soil

,! serpling Tive (wks) Location of pots :
. L] L}
i’ :
date in after ! Inside glasshouse i Qutside glasshouse
F 1 1
] ] ] ]
1982 cormencing ' : !
! ! !
H i i |
experinent | Stems ! Pod shells : Stens ‘iPod shells
| i i’
Feb 21 20 !+ + I+ ! +
i ! i
r 7 22 P+ o+ " ‘ +
I
Mor #4 23 EERE + 4
Mar 21 24 S+ 4 Lo : +
| ; |
Mar 28 V25 y ek $ ' s ‘ )
| S
_t s
++ = Survived with liscasc scverity
nore than 5
+ = Survived with disease severity

less than 5

0 = No survival
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Table 12: Length of survival of Gphacelons spe on infocted

cowpea stons and pod shells

Survivel Period in Vks
]
{ Location of infoected Location of Pots
T
paterials in pots Inside glasshouse | Outside L-;lﬂsshuusq
. i ]
! Stens Bcd shells ‘ Stens ! Pod mm{
! | !
1 {1 On surface of dry ! 39 I 39 i 33 28
]
natural scil !
L]
2 | Buried in dry notural 39 39 i 32 | 28
|
soil ! - ;
3 | Buried in dry 39 39 ’ 34 32
autoclaved soil
4 | on surface of dry 39 29 35 33
autoclaved scil { H
5 ! On surface of roist | 24 + 22 23 21
: natural scil t : |'
6 | Buried in noist I 23 20 i 22 20
i
| |
naturel soil E ; ¢
’ ]
|
T ! Placed on surface of 28 25 L25 24 2
L} .
neist autoclaved soil ! . !
' i
| ;
8| Buried in toist 25 | 23 25 22 !
] ] :
' autoclaved seoil ! " ‘
; ! | :
i . ; ;




Fig,.
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1: Survival of 3phacclomo spe on infected cowpen

moterials inside glasshouse (A) and outside the
glasshouse (B)

A, Ploged on ﬁurfacé of dfy natural soil

B, Buried in dry notural soil

02 Placed on surfuce of moist noturcl so%l
D, .Baried in moist natural soil
E2 Buried in dry outoclaved scil

F2 On surfroee ¢f dry avtocloved soil

G2 JPlogedon surfoece of moist nutoclaved soil
2 Buried in meist autoeclaved soil

. | - |

The roine came os frem the 16th week of the
experiment noalking the soil in the pots
Outsidq the glasshousc moiste

@%; :Survival on pod shells :

| Y _Survivaiaon stems
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Seroecning gd

Sphoecleroe sp

¢btined in the ficld ~nd in the

belcwe

- .
rosontad

wpren lines for rogistonce to

gcol

» in the ficld iqﬁlﬂé&

Under bunicd
suffcrcd frea sc-

obscrved on the

Covastating phoses wore tnc

g 4 [ :“(} wl.

Lo .

ers mefor y

gsusceutible

field cenditicng, jwst of the lines

Althewch 21l Hhoees of senb ‘were

3 De

vorictics, the nest

gscbs o f flowerins eushions

pods which rasulted in the ~bordica ~%

|

fa ; T ot oF -
fung podas

e

~nd in the shrivelling of

podse (Flote 3 a?d A),

The meon sc
necdunclos,

lines hove boeon (¢

filowes

vh severity cn the lo:ves, stunms,

ring cushicans ane »eds cf 107

pemnutosl, Usins the disuvrsc

savevity secor: opn eneh <f thesce org~nsg, the lincs
have been gecuncd inte sour differzat closscs os
icllows:
Seab scverity seires H gt rcoetion group
22 245 Hizhly rcsistont (hit)
2,51 =~ 5,0 roderately resistont (MR)
5601 = 7,5 suscoetible (3)
7.5 = 10.0 Hizhly cuscentible (H3)
able 13 shtws th: sooraticn ¢f the 107 lincs

of cowaen into

the sevity . £

Leoaf senb.

1@ ~hive fiur classes ‘n the bosis «f

Phag fiu. »nd cight
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Table 13: Clagsificaticn of cowpea lines according to their resistance

to scab discase on the basis of leof lesion severity in the fidd in 1931
Highly |Moderatoly | Susceptible | Eighly Susceptible
resistant ' Resistant i (s ’ (H..
_(R) L () | : _
TVU 1583 'TVU 433 170 P 353 B9 | 30
TVU 851 TVU 201 75 L3471 B41-7 | 341
354 456 , TVU 3236 83 i 176B 1 51
Vita 3 |TVU 1404 100 45 Be-2 | 3159314
' TVU 1486 149 | TVU 625 . 20 69
1 TVU 853 148 : 74 1sd L IVU ISR
,TVU 1890 183 Sokotu loezl 199 ': 13¢
126 200 191 i 3 ; 20
: 128 355 115 B | 39
, % 3 /141=2K 1335 ' 34114
; (s 99 | 58 i 144
; TVU 2455-2 7 1157
! VU 810 ' 129-5 i
" 341-8 TVU 4410 @
} ! -
) * 3/595-16  Ife Brown
| ; 20 162 |
| | 356 8 e |
| ' i 101 {1696 !
) i |
| . I 74 - 23 .5
f : ' 29/7009-25-10 + 31
| | TVU 1330 166
\ ! Iluje Benue 48

23/1BT-3k-2 | 145 |

e L T ——

, 129~ 9 193
| : Lo129 | TVU 483-2
! | LB |34 -3
{ i CH = 531 AT
: | | BaeT | 339 = 1
_ i Po154 141
! i S 2 3
i . 72 i 56
5 130 i 12
! i VU 196 | &8,
i ! 354 . 95!
: : 53 + 2/1009-35-1
e m— e

4 8 13 3]



lines werc hizhlg

vhile 13 and 82 ]

and
y/rodeatoly resistanee rospectively,
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Linus were resncectively cuscertible

and hizhly suHCu?tiblg.

whon steir agob wis usced te rooor-te the lincs
inte the four clidsscu, it wos fcund thoat five
lincs were highly resistont while 9, 52 ond 41
lincs were poderntely vresist-nt, suscoptible
and hihly susce fLible veswectively (Poble 14),

Tnblc 15 sl

the parametor for
Adfforont closgscg
while six lines w

&

were, 84 lines w
13 lincs being hi.
Using flowmer]

for line ecl.o.gaiii¢

Lre mederntely resigt:nt,

ws thot when peduncle scob wos

sreuning the lincs into

, Four liacs were hishly rosistot

Murther-

re¢ succeptible, the roemcining

mly sagepptiblc,

LAz cushitn senb o8 the eritericn

pation, fivoysix, 36 and 60 lincs

be

were found to

rcgistint, susccep§idic

L Y ~

E R

Jhen peod sec

i-Aly rebistrot, mederntely

~ad| highly suveccertible,

sectively (Toble 16).

18 the ! bogis for clnssification

e

S

(Toble 17) nine Lincs were frund e be bhihly

resistrnt while ni
respectively mede:

~nd hi;hly suscept

Mo, 73 ~nd 16 lincs were
~tely regizt-nt, suscuntible

iblce
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to _scab diseasc on the bagic of sten lesion sovority in the field in 1901

Highly |, HModerately ! Susceptible (S) | Hizhly Susceptible
resi.?tant‘ resistant i |
) (s) N— | :
35-4 TVU 456  TVU 201 j e Brown . 99
TVU 1486 100 31 34=T7 .- 139
TVU 433 149 ! ;03 = 11
TVU 851  TVU 1404 176 8 28 | 356B L 144
TVU 1583 TVU 53 148 i 923§ 29 VU 810
© Vite 3 115 B | 39 . 19 . TVU 4410
11 166 I 126 . 25 '
TVU 1592 | | 128-17 341 - 14 34117 :
TVU 1690 185 ; 34 b 353 i
341-8 | 200 L1 Y 101 :
| 193 | 53 3 }
| TVU 4832 [ 3/593-16 Ti=23 !
123/1907-3k= | 162 | 29/7009.25..1
i 2.2 i g2-1 10 |
i 45 1 1617 P 335 §
V341 - 23 m o
‘ 58 75 TV 1330 |
| TVU 410 20 145 |
{ @®-2 | 1696 'Ilcje Benue
| 339 -1 ,IVU 3236 129~ 9 '
b TV 625
l & : 74
_ 23 { . Sokoto loenl
l 12 [ ) 129 f
; % | : 56 |
i 2/7009-35-1 . i He= 53 = 1!
| 0 R L I
% 1 BT |
: 51 ! 88 f
i
| 3/593 =14, ‘ 30
! 355| | S
_ 69 1 ; 154
129-5 P 187 '
“TVU 2455-2 l ; 7
186 ; ; 72
TV 196 3/741 = 1..21;1‘
Sumary  HR Mt S HS

5 9 52 41



Table 15: Classificution cof cowpea lincs according to their
resistance t¢ scab digeasec on the basig of peduncle
desion gevgrity in the ficls in 1981

—

[l ) 1 g |
Highly | HModorotoly! | susceptible (3) | Highly
rcaiatant: resistant i i Susceptibloe
(m) ' (iR) | | ()
" T — .
Tvu 1486 ' 1696 3/593-16 | Sokoto 1 77 ]I 34 - T7
% -4 200 ' Ife Brown | Twu 410 2g | 3
Tw 1404 | 45 | 162 | 128 39 1 Dvu 3236
Tvu 1800, B= 17 167 | R -2 } 126 25
, Tva G51 178 | 3391 34114 | 3%5
- Twvu 1583 75 ; 141 1341 = Q ! 43
1 L)
: i 20 ' 23 [ 354 ' 198
! c Twa 433 ! 56 T2 i Ileje Benvc
f ! 356 B 4=55=1 1 18  23/197-3k-c
* P29 12 Twu 810 | 329
g 1% , 191 &2 -1 %
' 31 -7 % | Tva 4410 i 53
! ~ Tvu 201 - % 3/74=12k 353
: , ‘ :
| ! Tyu 456 2/7009-35-1 Twu 2455-2'
! | 100 10 ! ’
‘. 31 _ B
149 | Tw &3 i |
- 176 B |  Vitu 3
' 1 i
i i 1 % |
i 101 241 i
:5 | 3 154 .
! P TA= 23 71 !
! | 29/7069-25-10 157 : i
; 115 B 51 : '
- | 166 7 '
| ' Tva 1330 3/593=14 | ;
I ' 145 355 4 !
; ': 129 - 17 65
; 183 129 - 5 i :
" | Tvu 483 - 2. 72 \ _
] 1129 -9 Twa 1592 3
' 341 - 23 18 g _
i Tvu 625 99 |
| % ; 139 i
! 53 Y Twva 196 ;
Surmary: MR M ‘ S: HS '
4 6 84 13



Table 16:
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Cleesification of cowp.a lings according to their

resisteace to scab discase on the buwsis of {lowering
cushion lésion severity in tle ficld in 1981

- :
i Hodexately

Hishly ; susceptible (8) ;Eghly susceptible (H3)
resisteat (HR) | resiatant(MR) 1
Tvu 1486 ' 162 167 3/593 - 16 10
1696 200 173 Ife Brown ¢ 94
Tvu 1404 f 45 20 34 - T7 i 147
35 - 4 bt 625 Tvu 3275 = 75 ! 51
Twva 1890 i Tvu 851 356 B o3 : 7
I B =7 Tvu 201 iva 433 i 3/595~14
i Tvu 456 ! 29 ' 355
100 ' 199 69
| 149 ! 25 ! 129 - 5
140 i 541 = 7 . T2
! 101 ' 35% . Tvu 24552
f 3 i 31 | 3/141-1-2k
i v U o- 23 " 176 B ! 99
' ' 145 | 29/7009-25-10 139
129 - 17 ! 115 B Twa 196
i vu 403 - 2 335 l 23
P - 23 166 I 341 = 3
' 50 i 48 Vo34 =1
aokote , Tva 1370 ' 354
¢ Twa 410 : 103 134
{ 120 , 193 i 53
' 191 . Ileje Benue . 144
| 2/7009-735=1 23/1957 /3k=2-2 [ > R
} 30 . 129 - 9 i Tvu 4410
" Pyu 53 74 |
i Wta 5 ; 129 '
541 2 -2 :
154 339 = 1 N
7 a5 '
' Tva 159R : 141 '
y Tva 1503 i 23 '
_- 108 56 ‘
| 77 ‘4 =53 - 1 !
! 39 L2 -
2 326 ee |
| Tva 810 % :
Sunnary HR MR S: I8
5 6 36 60
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Table 17: Classification of cowpea lincs according to their
resistance to scab diseasc on the basis of pod lesion
seyerity in the field in 1901
Highly Moderately | BSusceptible (s) Highly
resistont(HR) | resistant{i) | Suscoptible(ls) .
. -
! 23
1696 162 { 3/593 = 16 56 Ife Frown
Tva 625 3 - T ! 176 4531 167
Sekoto Leend 20 _ 5 12 Tvu 433
Tvu 1404 B3 ! Tva 3236 191 353
B=17 Vita 3 | 356 B a 25
Tvu 1486 200 ' 29 % 335
35 - 4 45 ! 199 2/1009-35-1 48
Tva 1890 Tvu 551 D34 -7 : 10 T4
39 | Twvu 810 Twa 201 30 141
; Tvu 456 w053 &
100 i 3 355
31 1 % 69
149 ' 341 72
176 B 154 144
i 140 I 71 82 - 1
| 101 157 | Twu 4410
! 120 i 51 '
T4 - 23 : 7
\ 29/1009=25-10  B/593 = 14 |
: 115 B 129 =5 |
i 166 Mvu 2455-2 |
: Tva 1330 Mvu 1592. |
i 145 B/141-102% |
. b 129 - 17 ffvu 1563 |
103 | 168 '
195 ! 99 |
f Ileje Irnue 139 I
| Tyu 40% - 2 166 l
. b 23/1907=3k=2-2 ! 77 i
| 1 129~ 9 . 23 |
| L34 - 23 26
! 50 341 = 14 ‘
: 129 341 - O ;
: Twu 410 254
f 7 SO 104
i 339 = 1 . 53
Surmary  HRs MRs S:  HS:
e 9 73 16
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be  Groin yitlds ¢i cowper lincs in

relation to their resistonce
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| )
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The t:ble|revenls

the nest resistont vori
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the susceptible entogor
yicul of up to|6502, 1
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grooter thom thet fer €
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n phase of senb (vhich is

st destructive phnse) ore
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etics rovzed from 7507 to‘

he most suscetible vrrictics
e smens the resistrnt lincs
N «f less thoan 1000 while
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pes (1L08072) wos clenrly

he five wmest suscentible
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Table 183 Flowe r O gcab scverity and grain 2lds of

2 nost resistant and 5 nost susceptible lines of cowpea

Most Resistant Iines i Most Susceptible Lines
| '

Lines Mean flowering | Yield/, 1lines | Mean floweringl Yiedd/
Cushion scab row of cushion scab row of
severity 30 severity 30

plants plants
() (z)

VU 148@ 0.875 1200 4 l 9,00 150

1696 2,250 1150 141 9,00 565

TVU 1404 2,00 1100 43 8,750 200

Bl 1.000 750 53 9,00 470

TVU 1890 1.375 1200 144 9,00 650

Total 7.500 5,400 Totel | 44.75 2,035

Mean 1.5 1,000 Mean 8e 0 400

Ce Screening cowpan lincs f.r resistonce to scob

in the lasshouse

Under lasshousc denditicns, 124 lines of cowpeo
(the sbove 107 lincs plus 17 other lines) werce screcned
for their resistonce td scnb disensce The nicoan scob
severity on the lenves, stems, peduncles, and flewering
cushicns hove been conputed, Uéing the disense severity
sccres cn ¢ach of these crgmns, | the lines have been
grouped into four different classcs os described in sub-

gcetion (32) of this ch..pter,



Table 1Cs

2 o8t resistant and 5 nost | guseeptible lines of cowpga

Most Resistant Lines ‘ Most Suscoptible Lines
[ " 1 [ .
Lincs | Mean flowering | Yicld/, lines | Mean flowering Yieldd/
{ Cushion scab row of | cushion scab ! row cof
severity 30 severity {20
plants ‘ plants
: e )
VU 1486] 0,775 200 | T b 9,00 150
: '
1696 | 2,250 | 1150 i1 9.00 565
TVU 1404 2,00 1100 ! 483 3,750 200
354 1,000 | 750 | 53 9,00 470
TVU 1890 1.375 | 1200 144 9,00 650
i
Total 7.500 5,400 Totel | 44475 2,0%5
Maan { 1.5 1,000 { Mo I 5.9 400
Ce Sercening cowien lincs [fur resistonece tc seob

in the lagshouse

Under lasshousc cenditicns, 124 lines of cocwpen
(the cbeve 107 1linez plus 17 obher lines) wore servened
for their resistonce ¥¢ senb diascnse, The nenn scob
severity on the lenves, stons,| pecduncles, and flcvering
cushicns hove been computed, Using the discosce scverity
scereos cn oach of these crpns), the lines have been
grouped inte four diifcrent clpsscs s deseribed in sub-

acetion (32) of this ch pter, |



Table 19 shows thce sop

of cuwpen into the, four clo
|

geverity of the leaf scob.

lince wore highly fcsistant

fr
Y R}

guaceptible and highly susc
On the othur hand,|when sto
basis for classifi¢nticn (T
thot four lines werc hizshly

mmd 13 lincs werelmodcrate

and highly susceptibloe resp
Using pecduncles scab o
croupdlng the lines into aif

that three lines were hishl

|

and highly susceptible resy

otherg were ncderatcly resi

nddition, 84 linecs|and 24 1

Using flowerin;: cushic
fer the linc clnssificntion
13 linecs wore highly ond mo
respectively, while 89 and
be gusce tible nnd'highly s
(Tavle 22),

wration of the 124 lincs
sscs on the basis «f the
Thus five, 11, 75 ~nd 33
; nmederotely resist-nt,
eptible, respectively.
mosenk wos uscd as the
nblc 20) it wns found
reaistont while 11, 96
Ly resistont, susceptible

ectivaely.

s the parrmetor four'
ferent closscs revealed
v resistrnt while 13
stont (Toable 21). In

incs woere suscceptible

cctively.

n scab as the critcerion
showed that three and
derctely resistant

19 lincg were found tc

mgeeptible, rospectively




Table 19: Clas cation of cowpeallines accor 7z to thai
esis e to scab th_ basis of leaf lesi
severity in the glasshbuse
Highly ' Moderately msjaeptible (s) Highly
resistant | resistant (MR) Susceptible (118)
L'lm 1
Twa 1404 | Twa 433 /595 = 16 % 148
Tva 1486 | Tw 201 Ife Brown 2/1009=35=1 101
35 = 4 Twa 051 162 10 T4 - 23
o - 27 Tvu 1563 34 - 17 30 29/7009-25=10
a1 - 40 Chip local 167 Vita 3 335
81 = 30 176 % 145
01 - 39 5 154 126 - 17
0Y.w 63 20 4 163
01 - 64 83 157 200
81 - 36 1696 | 51 193
Tvu 1890 Tyvu 323@ y 5 Ileje Benue
356 B 3/553 = 14 | Tvu 483 = 2
29 69 129 = 9
199 129 = 5 i 45
25 T2 1 - 23
341 ~ 7 Tvu 2455=2 | Tvu 625
Tvu 456 Twu 159 441
100 3/74 =12k %
31 163 23
| 149 Tvu 196 He23 « 1
1763 28 12
3 34 - 14 19
115 B 354 Tvu 353
} 166 184 341
! 48 53 355
| Tvu 13%0 144 %
P35 /1907=3km22 (-1 139
58 Kanen noda 77
koto lotal w1 39
129 U1 - 25 126
w 410 81 - 29 Tvu 810
128 i Ot - 30 Tvu 4410
i R -2 1 01 - 33 353
: |339 -1 ul - 37
| 56 ! 081 -65
| R i 681 - 66
l a8 : 341 = O
| T4 l
: : :
Sumpary  HR R S s '
5 1M T 33
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Table 20: csgificati f cowpea lines accerding to thei
resistance to scab on the Losis of sten lesion
verity in the glasghou
Highly Moderate ly, Susceptible (8) 3 lHighly
resistant | resistant | I Busceptible
m) - (
35 = 4 Tva 437 | Ife Brownn | Bogoto lecod 341 - 14 |3/5P - 16
Tvu 1690 | Twvu 456 ! 162 129 i 31 - 8 1696
01 =40  |Tw 404 |34 =77 Tvu 410 1% 101
Tva 1406 Tva 353 167 R -2 5% 353
Vita 3 170 339 - 1 ¢ 144 145
Tvu 51 20 56 Tvu 810 129 = 17
Twa 1533 33 =535 =4 ®R -1 103
341 = 8 | Twu 3236 12 | Chip local
Tva 4410 | 356 B 0= Kanon nodal 341 - 23
01 =27 | 199 a6 01 -1 120
81 - 64 25 | % 81 - 25 141
8l =65 1341 = 7 2/7006=35=1 | 81 « 29 5
Tvu 201 10 | 81 - 30 12
100 30 | 813D
N % 01 - 36 355
149 341 81 - 37 %
176 B 154 81 - 33
148 T 81 = 39
3 157 81 - 63
T4 = 23 51 | 8{ - 66 | "™ 6D
29/7009-25-10 | 7 | 354
115 B | 3/59% 14 | Tw 196
335 355 | 29
166 | 69 : 180
Tvu 1330 72 128 !
200 Tvu 24552 45 |
193 Tva 1 592 t
Ileje Bemye 3/141=132 |
Tvu 483 - 2 99 !
23 /1 907-3k-2-2 139 ;
129 - @ . 71 |
341 - 23 ! 28 |
74 i 39 |
58 | 126 '
] 1 ’
Suonary Hit Mt S HS
& 1 96 15




Table 21: Classification of cowoea

ncs dgcording to their resistance

to scab on the basis of peduncle Jesion severity in the
|

glasshouge
: _
Highly Moderately | Susceptible (S) | Highly
resistant | resistant ! i Susceptible
(m) : f (zgs’)
: 82 - 1 i
Tvu 1404 200 Ife Brown : . 23 Kanan kodai 3/593 - 16
35 - .4 45 162 i 56 81 = 1§ 167
Tvu 1406 | Vita 3 34 - 77 i T35 3w 81 - 28 170
Tva 1890 75 19N 81 - 33 60
Tva 1503 20 B = 17 81 - 37 199
Chip local| 1696 35 81 = 38 25
81 = 27 Twu 433 b 81 = 39 | 176 B
81 - 29 Tvu 3236 10 81 - 40 | 3
81 =30 356 B Tva 853 8t - 64 ! 115 D
81 - 36 29 N 81 - 66 | 116
81 = 63 341 - 7 | 341 30 48
01 = 65 Tvu 201 ' 154 120 « § Tvu 137%0
Tvu 51 Tvu 456 71 Twu 4410 129 - 17
100 157 Tu 810 183
31 51 193
149 7 341 -8 341 - 23
148 3/595= 14 [ 50
101 69 { 141
T4 = 23 72 i %
29/7009-R5-10 | Twvu 24552 12
; 335 i Twu 1592 2 /100 9=35=1
I 145 ' 3/741=1=2k | 355
' Ileje Benue | 108 i )
Tva 433 = 2 | 139 353
23/1987-Bk=2=2] Twu 196
129 - 9 T
Tvu 625 26
74 \ 39 | [
! Sckoto local | 126
I 129 ! 341 =14 |
Twa 410 ! 124 |
‘ 128 | 354 |
1 R -2 53 i
i 339 = 11 ! 144 |
? i i
Surnary IR Mit s HS
3 13 3 24




Table 22:

resigtance to scab on
egion severity in the

gea lines according to their

the busis of flowering cushion

glasghouse

Highly Moderately‘ Suseeptible (8) - - - Highly
resistant | resistant . S Busceptible
(1R} (M) : (Hs)
Tvu 1404 200 2/593-16 . 129} & -1 167
35 -4 45 162 Twa 10 Kanan nodn 178
Twva 1486 Tva 625 Ife Brown 128 81 - 25 Ty 3236
Tvwa 1 20 02 -2 j01~27 25
Tva 1850 83 339 =1 {81 =33 ]129 - 17
39 Twvu 433 141 81 -~ 36 1%
81 -1 356 B 05 8t = 36 Tw 053
8] =20 29 23 . 81 =39 |vVita 3
81 - 30 199 56 81 = 66 %
81 - 37 341 -1 4 = 53 « 1} $696 341
81 - 40 | Tw 201 12 176 B 154
a1 - 64 Tvu 456 B~ 7 157
Bl = 65 100 86 Twa 583 355
31 - % 1Tw 196 i
149 2 /7005351 . 126 341 - 14
101 10 28 | Twu 810
3 30 146 Chip local
74 = 23 71 Pvu 4410 {81 = 63
29/7009-25-10 51 5 353
115 B . 7
335 2/595-14 34 <77
166 69
48 129w 5
Tvu 1330 72
145 Tyu 24655m2
133 Tvu 1592
193 5/ 141-1-2k
Ileje Denue 183
Tvu 483 ~ 2 9
] R3#1937-31d2 2 139
| 129 - 9 301 - 3
¢ 341 - 23 354
j 74 134
i 58 i 53
i Sokoto lopal } 144
Sunrery HRts MR S HS
3 1 19

3 89
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de Evnlggtioqmgf neeistonce using discnse
indicep obtoindd both in the glosshouge
and in the £icld.
Trble 23 sunnarises Hhe renetions of cneh «f the

107 lines ns estihnted by
tihe gleashouse nnd in the

94 Lincs rencted in the on

and in the field.

suacaptible or hi

+

e

phosies o

the dis

out of

voricug dischwse indieccs in
Ficld, Teble 23 shrwg thet
me woy in the glasshouse

these linves, €3 werce ceither

Hhly suageptible o all the four

aoge bt in the olnashouse and in

the fieldy thoese Lincs nry andicrted with the
asterick,
7 the «ther hand, the following five lincs

woo e Fewnd to he

dernending on the

™'V 1404, TYU 1486, TVU 89

is the only line

phascs of seob ‘nl beth thg

Tuase lines are i

et the 94 lincs,

andera el

phasce of

thiet wos

ndicataod

the ronnid

y ¢r highly resistont,
scab, in both envirinments:
1, TVU 3..Q and 35-4 {which
hishly resistont to all
slasshouse and the field).
with twe

astericks. 0Ouk

ning 6 lincs (indicrted

with 4hre ostericks) recefod consistently in both

cnirenments since they wd
suscaeptible to nne or merg

ing very resiston

phnses.e

For example, song
paases of scab in

susceptible to th

and vice varan,

The rmoil

t and/or
minsg 25 1
that wey
the gzlad

rse porti

. ¥
¢

}

ro both suscentihle and/or
scab phoscs, while remoire

registrmt 4¢ the other

incs repcted inconsistontly.

@ registont to

(g O nere

shouse were found to be

culaor phrges in the field




Table 23

se 3cre ae

Cowpea
 Lines leaf Sten Pod Cush  leaf Stem Ped Cush Pod
1 3/593-16% 8 HS HS 8 HS s S HS 8
2 Ife Browm* 8 ] B| s Hs HS 8 HS HS
3 162 s s s S s 8 5 M MR
4 34 - T7* 8 3 8| 8 HS HS HS s M
5 163% 8 S Ag| HS HS 8 S s &S
6 170 s s S | HS s S S s 8
7 75 S 8 5| s s s s HS 8
8 20% s s s| s HS S s s M
9 3w s S as| s HS HS HS HS MR
10 1696 s HS s| s HS s MW ER IR
1 VU435 TMR W 5| s M HER S HS HS
12 TVU 3236% 3 s 5 | ns s s HS s s
13 3568% s S s| s Hs HS S S 8
14 25% S S s| s HS HS s HS 8
15 199# S s HS | 8 HS 1S S S 8
16 25% s S HS |HS 1S HS  HS HS 1S
17 341 -7+ 8§ S s |s HS HS s S 8
15 VU 201#%* MR S s |s MR s s 8 8
19 TVU 456 5 MR 5 |8 MR it 5 S s
20 353« BS HE' HS S HS HS S HS HS
21 100 s 8 s |s s MR 8 s 8
22 31 S S 5 |8 HS S 5 ns S
23 149 S s s |s S 8 S s 8
24 1768 s S s |8 HS s 3 HS 8
25  140% S s s |s s S S s 8
26 101% HS HS s |s HS 1S s s s
27 3 s g S |8 HS HS S s 8
20 TA=23% H3 3 S IS HS HS 5 S S
29 29/7009- |

~25-16% HS s s 8 HS HS 3 H 8
30 1158 S S iS 8 HS S S H 8



Table 23 Cont'd

Glagghousge scroérxg&fl Tield screening

Cowpea L
Lines leaf Stem Ped | Cush Leaf Stem Ped Cush Pod

31 335 HS S ] 3 HS HES HS HS  HS
32 166 S S HS S HS S S Hs S
33 AQw S HS S HS HS HS HY  EHS
34 VU 1330% S § HS s Hs  HS S HS S
35 145 % HS 36 S 5 HS  HS s 5 5
36 129-17% HS HS  HS  |HS HS S s 8 S
37 103% 0s HS S S S S HS S
35 200%%*  HS s MR MR S S M R M
39 193« HS S  H3 S H3 S HS HS s
40 Ileye Benue#HS 5 3] Hs ns Hs ' Hg S
41 TWH 433-2% I3 S S HS S S S S
42 23/19.7=-

kw2l S s S Hs S HS HS 8
43 129-9% HS s S s HS S HS S
44 45wsx HS 5 MR HS s M M M
45 34-23%  HS “‘E HS s HS s 8 S
46 TVU 625%%x HS H3 3 HS  HS S MmO OW
A7 74 % S 3 5 S HS Hs S Hs HS
43 50% s 3 8 1F HS s s s 8
49 Sokoto ' '

Joonl* S S S s HS s 8 M
50 120% s S s HS Hs HS HS s
51 TVU 410% S S 5 HS s 8 s 5
52 420+ 8 S 3 4s 8 S 8 8
53 O 2% 3 8 S HS 5 S IS 8
54 3231 s 8 s S HS 5 S HS s
55 f4tx . HS  HS| S 3 HS 08 s §s &3
56 23 HS ES' 8 5 Hs s S HS )
57 56+ S 3 8 HS  HS S- HS . 8
53 5% i¢:] HS| HS 1S 5 HS HS EHs
59 H-53-1% 1S 8 s HS NS S HS s
60 TYU 1404#* HR ' IR I M M IR IR R
61 124 HS S S S HS S S 438
62 191% S H3 S H§ ~ HS HS 5 s 3
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Table 23 Cont'd

Glagshougse serepning
Cowpea
Lines Ipaf _ Stem Yed
65 B=7 S 8 5 S HS
64 0o s S 8 HS
65 B« s S 8 8 HS
66 2/7000=35-1% & s IS S HS
67 10% 8 8 8 S HS
63 30* S S S S HS
69 TVU 1436% HR ER MR |HR MR
70 TVU 053 HS R S |HS MR
T1  25=4# HR HR HER i HR
72 K S S s |HS -8
73 Vita 3 o MR M |HS HR
T4 341 % HS s( s |#s 1S
75 154 s 8 s |Es HS
76 TVU 51%* MR RO MR R
T S s 8 ) 8
76 157 8 S 3 Hs Hs
76 51% S S s ! Hs
g 7 S S S S HS
31 31593=-14% 8 S S 5 B3
82 3BHx HS S H$  |ES HS
3 6gx S S 3 Hs
04 129.5% S 3 S HS
B 72 S E 8 8 HS
06 TYU 2455-2% § 5 5 5 5
87 TVU 15 S S s Hs
S8 TVU $090%> MR ME MR ‘MR MR
89 3/741-1-2K+ S | s |s 1S
0 TVU 1503%%% MR MR 5 HR
93| 155« 8 R S HS
%2 9% HS HS S HS
g3 $59« HS S 5 Hs
9 TVU 196+ 5 5 s H3
b 77 HS S 48 HS
96 23% 3 3 S S

HS

B oun &

EnBSB

51

[#¥]

Field Screening
Cush Leaf Stem Ped
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Table 23 Cont'd

Glasshouse screening Field screening
Covwpea

Iines af Stem Ped Qush Pod
0 39 S s S S 8 R
W 126 ' s MR s s S s
99 341-14# S HS HS S S HS s
100 341D ¥ R 5 S ' S HB ]
101 354+ 8 S 5 S g 8 S HS S
102 104+ 8 s § s BS S S HS S
103 53« 8. 8 8 S HS S BS Hs s
104 144% 8 s s s HS  HS § HS EHS
105 TVU 010% #8l s § EHs HS  HS s 8 M
106 G2-1% 3 s S S HS S 8§ HS HS
HS s 8 HS HS S HS

107 VU 4410% HS
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Ce Correlation ond Resgression analysis of the
verious digease indices obtoined while
screcning for resistance in the field and
in the glasshouse

(1) Corrclation analyses

These analyses were dong
Teble 24 swnmerizeg the

between poirs of different 4di

the field in 1981, This tabl
well o8 incidences f any twl
positively and significently

For exsmple, the coxrrelation|

gseverities of stem, pedunc e

by the computer,

analyses of correlations
sease indices recorded in

¢ shows thot the severity as
phases of scob were
orrelated (P = 0,01),
coefficients between the

flowering cushicn ond

pc@ scabs on the cne annd ond the sgeverity of felior

gcab on the cther hand were
respectively. This meons th¢
the variations in the stem, 1

and pod scab severities were

varintions in foliar scab scverity.

50% and 37% cf tie variations
on the above mentioned plant
associated with variations ir

Table 24 alsc shows thot
correlation coefficient betwe
on the peduncle, flowering cu

onie hand @ind the severity of

other were 0.51, 0.88 and 0.3

i

o8l, 0,47, 0¢46 ~nd 0,35,

t 66%, 22%, 21% rnd 12% of
eduncle, flowering cushicn

, respectively, associated with
Similerly, 61%, 52%

«in the incidence of scob

parts were, respedtively,

| the foliar scab ineidence,

the signivieant (P-0,01)
en the severities cf scab
shion ~nd pcd on the
scitb on the stem on the

9, respectively. This

indicates that 26%, 23% cnd 15% of the vorintions in
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Table 24+ Correlotion nnalydgs of poirs of disease indices
|
obtoincd in scrce?ing for scab resistonce in

the field
Pairs o 1indices Correl tion Coelficicnt of
' Coefficient detcrminntion
(r)
l, Severity c¢f folior scabd and 0o Bl 0.66 -
‘severity of stem scab
2s Severity of folior scoh ond 0edT wu 0e22
geverity of peduncle sg¢ob
3. OSeverity of tolinr scobh and Oalll ## 0.21
severity of flowering cqushion
scnab
4e .Severi'ty of foliny scabh ond 035 #+ 0.12
severity of mnod sceb
5« Severity of sech and 04 51%* 0.26
severity of peduscle sgab
6o OSeverity of stem sccbh fnd Qo4O 0423
gseverity cf flowering
cushion scab
Te Severity of stem scub dqnd 0.39 ™ 0415
severity of pcd scob
8, GSeverity of Peduncle sdab (O} il 0.83
| and severity of flowcering
cushiocn scob
9« Severity of peduncle sdob | 0.78"* 0«61
and severity of pod scab
10, Severity of flowerinz cushe 0486™" 0«74
ion scob and severity rf
pcd scab |
11, Incidence of felior scab ond 0.78** 0.61
incidence of stem scnb |




Toble 24, cont'd

Poirs ol indices Correlontion Goeifricient of
Coefficient dcteﬁginwtion
(r) (
12, Indidence of folisr sedb Q72 % 0.52

and incidence of pedunﬁle scab

13, Incidence of folicr scab and 0T ** 0450
and incidence of flowering
cushion scab

14, Incidencc of Ffoliar scab 0,61 0437
and incidence of pod g¢ab

15, Incidence ¢f gtem scob|nnd OsTT ™™ 0.59
incidence of peduncle genb

16, Incidence of stem scab and 0.,76** 0458

incidence o¢f flcuering

cushion scob

17. Incidence of stem scob|and 0.69 0.48
ingidence of pod scab

18, Incidence ¢f peduncle gcab 0.99™ 0.98
and incidence ¢f floweping
cushion scab

19, Incidence of peduncle geab 0,93 0486
and incidence of pod spab

20, Incidence of flowering 0.93** 0«86

cushion seab ond incidence
of pcd scab.
#* = Highly eignificant
(P = 0,01)
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the severity ¢f neduncle, T
scabs, respecctively, wec.c

e

the severity of stem scob,

3 -
Jowering cushion and pod

psociated with variations in

Similorly 59%, 58%k and 48%

¢f the variations in the peduncle, flowering cushion and

pod scab incidences, rcspect

variations in stem scob inci

The siznificont (P =0,

|

between the severity ci flowd
severity of peduncle scab wg

poed sonb and peduncle scab g

tively, were associanted with

dence.

01) cerrelation coefficient
ring cushion scob 2nd the
18 0,91 while that between

everities was 0,78 indico=-

tin: th .t 83% and 61% of thd - warintions in the severities
|

of the flowering cushion ~nd

were associated with veriati

peduncle scab,
in the flowering cushion and
Lr2lye weie associoted with
incidence, Therc is also a

(P = 0,01) dorreloation (r =

of pod scob and flowering cuphion scob,

T4% of the varioticns in ped
with voriations in the flowe
Similarly, - 86% of thew rinti
sc.b were csscceiated with voa

scab incidence,

Table 25 summorizes the
different disecse indices re
This toble shcws that the sey
of any two shases of scab wey

correlated .(P w 0s1)

!

For o

pod scibs, respectively,

ons in the severity of

Similorly 98% ond 86% of the wariations

pod scob-incidences, respect-
varictions in peduncle scab
positive, significent

D.86) between the severities

| This means thot
scab severity weire associated
ring cushion scab severitye

tn8 in the incidence of pod

riations in flowering cushion

analyseg between pnirs of
crded in the glasshousc.
rerities as well ns incidences
te pesitively end signiricantly

ample, the correlation
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coefficients between the severities of stem, peduncle and

flowering cushion scab on the cne hond and the severity

of foli.r secab on the cther hand were 0375, 0.62 ohd 0,98,

© respectively,
variations in the stem, cdu
ceab severitics were, resped
varictions in foli r scab sg
27% and 21% of the varioctior
on the above mentioned ports

oted with variotions in the

Also, corrclation coeff
severities of the peduncle g
on the one hrnd ond stem sen

0.64 oand 0.59, rcspectively.

verity.,

Thig meons tht 56%, 38% and 34%.cf the

:

ancle nnd flowering cushion

tively, nssociazted with
Similarly, 55%,

1s in the incidences of scob
} were, respectively, assocCi-

incidence of fclinr scab.

icients between the
nd flowerinz cushion scobs
b severity on the other were

This indicates thot 41%

ond 34% of the vorinticns in the soveritities of peduncle

and flowering cushion scabs

with voriations in the seven

32% and 27% of the varintions in the peduncle and flowering

were, respectively asscciated

ity cf stem scobe Similarly,

cushion scab incidences, we

re, .espectively associated

with varistions in stem scab| incidence,

The significant (P =0,

of 0,82 between the severity

severity c¢f peduncle scab in

D1) correlation ccefficient

in the severity of flowering| cushion scab were associnted

with varirtion in the scverity of peduncle gcob,

Similarly, 58% of the voriat
gcab incidcence were asscciat

peduncle scb incidence,

ons in flowerin  cushion

d with vorictions in the

of flowering cushion scab and the

iicates that 67% of the variaticns



Table 25, Correlation zannllyses of pairs of disease
indices cbtolned 1n screcenin’ Icr scab
regsistonce in the zlasshouse

(orrclation GCocificient of
Pairs ¢f indices Ceefficient determination

(r) (r2)

le Severity of foli r scnb and

severity of stem scab DTS »* 0456
2o Severity (f foliar sech ond

severity cf peduncle sclab Q.62 ** 0438
3. Severity of folior scold ond

severity of flowering cushion

saeb . 0,58 ** 034

4, Severity of stem scab ﬁnd
severity «f neduncile sqnh Q.64 0.41
5. OJeverity of stem secob and

severity of flewering

W
cushion scab ] 0459 0435
6. Peverity of peduncie gjab

and severity ¢f f{lovering

cushicn scab ’ | 0.82" 0.67
Te -Incidence c¢f folicr scab
and incidence of stem geab 0.74'. 0655
8¢ " Incidence «f folicr scab ond
incidence ¢f peduncle geab 0.52** 027
9. Incidence ¢f fcliar seqdb and
incidence of flowering
cushicn seab | 0.46"" 0.2k
10, Incidence of stem scob |and
incidence of peduncle genb 0457 0.32

11, Incidence of stem sccb | nnd

¥
incidence of floweringicushion 0,52 0.27



table 25 cont'd |

Correlation Coefficient cf

Poirs of indices Coefficient determination
(r) (r2)

12 Incidence of pedluncle scpb
and incidence of floweilng

cushion scab Do TE#» 0.58

#% g Highly significont

(P = 0.01)
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i) Regression anolyscs

-~

Regression rmnlyses weye done by the computer but

only for those poirs of dis
cecefficients grecter than O
regression coeificients wer
The details of the onnlyses
Lo 14,

The regression ~nalyse
obtained in the ficld are »

and in Appendices 1 - 8,

The linenr resrcssion
on geverity of foliar scab
regression oquation.rﬂfuﬁlﬂ
chonge in the severity of s
chonge in the severity of £

regressicn egquation ziven
wae 0,72 unit change in the

seab for every unit chinge

Gruphicrlly nresented
regressions «f the severiti
cushior and ped cn the scve
Thesc gropns indicrte thot
gseverity ¢f the pcduncle s¢
unit changes in the severit
cushion and pod regn»nectivel
tiit fer every unit ch nge
floewering cushicn gcab the

the scverity of pod scnbe

¢-se indices with correlation
¢«50,
L highly significrnt (P = 0.01).

In 211 these cases, the

nre nresented in apnendices

5 of poirs of discnse indices

resented in Pigs. 2 = 9 below

hf the severity ¢f stem scob
is prescnted in Fig. 2. The
that there wns 0.66 unit
tecm sc b for every unit
plior scab. Similizly, the

in Pig, 3 indicites that there
‘geverity T the peduncle

in the severity of stem scab.

in Figs., 4A ond 43 ore the
es of scnb of the flowering
rity of the peduncle scab,
icy overy wiit chronge in the
ab the.c were 1.10 ond 1,07
ies of scub ¢f the flowering
Ve Alsc, Pig, 5 indicries
in the severity cf the

¢ was 0,89 unit chrnge in




10— ' :

ST= 0:86 Fo+1:44
B ~—
St

-
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0 I I | | 1

0 2 4Fo 6 8 10
Fig, 2 Linear regressien ef:

: Stem scab severity (st) en foliar scab severity (Fe)

® Mathematically defermined points used in filling
regressien line

o Points edtained by plotiing actual experiment data
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j Po=s |- 07Pe+ - 0.53
8 8
6 ]
Cu Po
h » » L L h
2 . . 2
0 0
0 2 4 8 8 10 0 2 4 6 8 10
Pe Pe

Fig, 4: Lincar regression of:
A: Flowering cushion scab severity (Cu) on Peduncle scab severity (Pe)
B: Pod scab severity (Po) on Peduncle scab severity (Pe)
0: Mathematically determined points used in fitting regressiom line
«= Points obtained Wy plotting actual experimental data

v
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o 10

Pex 0.70F0 + 1. 66

_.Q._ L] - aa.._
St= 0.75F0 + .19
8- . 8=
8- i 6
4 Pe 4
o 2+ o
Q * ¢ i ¥ 1 0
0 2 (A 5 3 10 0 m
Fo
Fig. 10: Linearregression of:

severity of stem scab (3t) on severity of foliar scab (Fo)
Severity of Peduncle scab (Pe) on severity of foliar scab (Fo)

Mathematically determined points used in fitting regression line
Points obtained by plotting actual experimental data

Fo

e



197 ‘ .
Cu= 0.74Fos+ 0.95
8- '\'
61
{. P
Cu
2+
0 ¥ LB T I ™
0 2 4 6 8 10
Fo

Fig. 10: linear regression Of:

(4}

0:

Jeverity of flowering cushion scanb (Cu) on
severity of foliar scabd (Fo)

lathenatically determined points used in fitting
regression line

Points obtained by plotting actual experimental
data,
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Figs. €A = D represent| the linc .r regression of the
incidence of stem, peduncle; flowering cushion tnd ped
scobs on the incidencc of I9linr scobe. These Migs.
indiente that for every unit increanse in the incidence of
foli..r scab, there werc l.Oi, 1,13, 1.3, and 1,01 unit

chonzes in the incidence of|ste, peduncle, flowcring

cushicn .nd poed scabs r05pe$tivcly. Similorly, PRigs

7A - FC indic 'te thi't fcr e¢cry unit chrnze in the incidence
of stem scnb there wns 0.94I 0493 :nd 0,88 unit changes

in the peduncle, flowering Tushion ~nd pod 3énb incidences,
respectively, while 8A - BB‘rcvcnlcd that for every unit
chonge in the incidence ol reduncle sceb there were

0.98 and 0,96 unit chonges In the incidence «f flowering

; P
cushion rnd pod scob, respectively.
|

Fig, 9 represcnts the linerr regressicn of pod
senb ineidence on the incidence of flowering cushion
scabese It showsth:t for cveéy unit chawn~e in the
incidence of the flowering cushion scob therc wos 0,29

unit change in the incidenc% ol pod scabs
|

Regression annlyses fo# roirs of disense indices
obtained in the glasshouse dre presented in Pigs. 10 =

15 and in Appendices 9 - 14;

. . | o~ .
The lineoar rezgression gf the severity of stem scnb,

peduncle sc~b ~nd flowering cushicn scob on severity

of folinr scob are prcscntcé in Figs, 10A - 10C, The
reoression equations reveal thot feor every unit change in
the severity of foliar scnb4 there were 06795, 0,70 nd
0+74 unit chonges in the severitics of the stem, oeduncle

and flowering cushion scnbs‘respectivcly. Simil-xly,
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Fig, 6: car resression of:
A:s Stem scab incidence (st) on foliar sced incidence (Fo)
B: Peduncle scab incidence(Pe) on foliar scab incidence (Fo)
§: lathematically determined points used in fitting resression 1line
.= Points obtained by plotting actual experimental data
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160 aor :
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. . Po
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Fo Fo
Fig, #: linecur re-ression of:
@: Plowering cushion scab incidence (Cu) on foliar scabd incide.ce (Fo)
D: Pod sceb incidence (Fo) on foliar secab incidence (fo)
O: kMathenatically determined points used in fitting regression line

Points obtained t;” plotting actual experimental data,

30-52



- m.u -

1007 . 100+

90— . ) 90— . ,
Pes 0.94S5t <+2.60

el 0.935t + 2.96 ————»

80— . 80 Cu-=
70-

Pe 80—

4.0~
3+

20—

10 — ,

0

! L 3 T 1 ! T ] 1 T T 1 T T i i I
0 0 26 30 40 =0 S0 70 80 90 100 0 10 20 30 40 S0 60 70 80 90
St St
Fig. 7: linear reiression of:
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Figse 11A ond 1I1B reveal thot there were 0.72 ond 0.74 unit
changes in the geveritics of the peduncle and flowering
cushion scabs, respectively, for every unit chonge in the
gseverity of the stem scab, while Pige. 12 indicuotes that
fer every unit change in the scverity of the peduncie scab
there wes 0.93 unit chrnee in the sgeverity ¢f flowering

cushion scob,

Pigs. 13A ond 138 represent the line~r regressions
of the incidences c¢f stem —ond peduncle scab on feliar
scab incidence. These Pigs. shew thot for every unit
increnge in the incidencc of folitr seab there were
0476 and 0,75 unit changes in the incidences of stom ﬁnﬁ
peduncle scobg, respectively, Similarly, figs. 14A ond
14B indicste thot for every unit chonge in the incidence
cf ztem scabh there were 0,79 cnd 0,77 wmit chonges in

the pedunclc »nd flowering cushicn scab incidences,
respectively, vhile Fig. 15 reveals that for cvcry'unit
chmge in the incidence of neduncle scob there wes 0,81

unit change in the incidence of the flowering cushion,
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V. DISCUSSION

In the host ronge studies, the four cownen
voricties/lines included were severely ottncked by

scob, Y.rdlong beons (Vima sesquipedalis) showed mild

sc~b symptoms, These tTindings ogree with thosc of
“mechebe (1980) whe showed $hot the most susceptible

hasts ¢f cowper isclnte of 3ph .celom~ spe belong tc the

genus Vigna. Hewever, other lejumes, nomely, hyncinth

be~ns (Lablab niger), bambvorn nut (Voondzein subterronea)

and o leguminous weed, Casia torn were infected by the

mthogen, Wherens Bmechebels (1980) work showed thot

hyacinth becn is « host, he | did not ineclude Cosin tora

in his tests, nor did ae fimd brnbors nut susceptible e
the cowpea scab pathegen, ¢n 11 these hestsz, the
fuagus preoduccd gymptoms similir to these it produced

Crn Ccownell,

To the writers best kn¢wledge, this is the first

report of = Sphacclonmn sp. infecting bowmbors nut nnd

Casin torn; the latter is co|common wild legume which is

infected Bn noture by o distose th't produces scnb-like
lesions, Infinet, C. toro wis specificnily includec in

these studies b couse of the clese resemblance between

ite disensc nnd scab., sttenpts by the outher to

isolate the pathogen of this discnse ¢n Cs tora were

not successful. Hewever, given the difficulty cncountered
in isoloting the cownen scnb pothcegen (Emechebe, 1980),

it is suggesgted thot more attempts should be made to

determine if the disecse is| induccd by 3Sphrcelons . nd if

that isclnte of Gphaceloma is pithogonic tc cowpene The

c.athor®s personnl obscrvations indiente that Cs %0%a 10

apporently not utilized s food by Zrenzing onimnls and
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the concomitont reduction of the period of surival of
the pathogen on such mpterials. For exanple, Table 12

showed thnt the longest survivoel period of 39 wecks

(the duration of the experinent) occurred on infected
materials placed on the surface of, or buricd iny dry
soil (notural or sterilized) inside the glasshouse
while the shortest survival periods (20 wecks) occurred
on plont noterinls buried in meist seil,

Secondly, 1woist spil provides o suitable environment
for nicrobinl nectivityl; this rcsults in competition
ameongst these org.nisns for the nutricnts providcd by
cowpceo trash; Apart from conmpetition, antibiosis by
microbicl antagonists on the decaying trash noy contribut:
to the disappearance of the pathogen. Both thesec forms
cf ontagonisn (conpetition ond antibiosis) are knovm to
influence the survival of plont pathosens on infceted
moterial (Ckark, 1965; Jackson, 1965). However, their

exact role in survival of Sphacelonn spe On cowpeo

trash was not invcstiqnted in the present studies.

The importance of noisture on survival of the
pathogen is also reflerted in Table 12 which showed
that the pathogen survived for a shorter period on
infected nmaterinls in dry soil outside the glasshouse thon

inside thc glosshouse lc.g. 32 and 28 weeks on stems mnd

pod shells buried inside dry soil outside the gloss— .

house mnd 39 wecks (experiment:l duration) for such
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in natur.l scil, These rcesults agree very ctoscely with
theee of Okpelna §1981) whe shewed thot the cowpen brown
blotch prthogen (C. copsici) survived longer in infeeted
gtens ol pods shells buriced in steslilized =01l th'n in

those buried in n-otur-l scil.

P+ble 12 shoews thot while the longest surviv .l wcricd

outside thce zlasshouse ¢a pod shells wos 33 weelks, thet

on stem wos 3% vioegks, The surviv 1l on these m berinls

ig probL:ibly relonted o their thicniouss, the stoem bHeing
nore bulky thon the pod shells. Apporently it viould

tolie & longer nericd for the stem to be deccmposed
rel~tive te the pod siells, This finding 7 .in grcus
with thit of (kpolo (1981) whe found thot €, ecpsici
survived lonzer o infected covgpen stoens then en pod

shells,

The results of the svrvivel studies shovied thot

Sphocelone. sue Survived up to Av-ust, 23 and July, 15

respectively con picces of infeeted stess ~nd nod shells
placed on the suri.ce of nidur l seil ept Cry cutside

the zlasshiuge uwntil the ¥ iny se son: tlie riias stoarted

ort apiil 10th «f sihe sme ye .r (19€2). ‘The :unges . lso
survived up to August 16 rnd July 15 on iniccted

steus «wnd pod shells, respectively, buried in dry notursl
s80il ~nd expeszd to envirvonaent:l conditions outsitlc the
glossiwuse, Thesc results nvrree with the feport of MeCubbin

(1933) thot Eloince convrv line survived the dry secsun

between twe successgive cre s on undisturoed Line benn
troghe These 1indigs vwe ¢ considered impert nt becousce
in Noxrthern Nigeri, counen is scun between middice of

June and first wees of Aususts Conscruentl , by the time
cowpan is pLanted, the p thegen's prim rv inecculum frem
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infeeted trash would still be ovailnb.ue,
Althcuzh these results svszest thot infected

cownen tr:sh of . »ooarticul r ver is ¢ otentisl

source of »rim vy incceulum for insection ¢f thoe crop

orf the following yaerr, the pothogzen is pno ently unc-ble
t« survive in such Tr.sh oy nere th n cne roiny

serson since 1t did not survive more th n 17 weeks citer
th¢e commencernent ¢f the 1roina. This meras th t ~fter o
cre) @f cownen, the wbhoegen would prouw bly <dsnplery frem
the soil in the nbscence of thwe host during the subsequent
roainy sensin, provided tht it does not survive on o
waed host such o .Q...E:‘_J:.l tora,

On the bwis of t cir ve ctions to Wifi'c eat nacs

scab in the iield nnd #lassheusc, over 100 lines of
cewper. hove boen #rouped into four closscs, naaclsy high
vesistont, mcderately esigt nt, cusceptible ~nd highly
susceptibles It was shovn th t goeaer~ily some lines
which we.¢ highly resictont t¢ cvue phwc f the discose
were moderatoely resist nt or even suscoptilble e

wicthoer phise of the discoses. (Ff the 107 lincs tested
unceyr the field ecenditicns,; ior ciomple, 12, 14, 10 .nd
11 lings were found to be resgist nt (o the le-x, stem
sedunele 'nd flovicaing cushien phrscs of getb, espucte-
ively, 1n od”ition, ~11 the¢ 11 lines tht v¢ ¢ sesistrnt
tc the :lowerin cushion sc b plus onother & lines were
resi bt e the wed phise vf the diseses 1The senults
obtined in the ~losshouse she -ed that (vt ¢f the 124
lincs, 16 lines «ese vesist nt te xclix, peduncie mnd
flowering cushivn phi.ses ¢f sc:'b while 15 ‘Lines werc

reginst nt to the atenm phnse ¢f the discnsc,.
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0L the cxigin.l 107 lines tested in ¢ ¢ 11ielé ~nd whe
“lagghouse ( Yoble 23), 7 a2 12 lines ' c:¢ -esist nt $o
the toli.r nd s$tem jhoasces of the disesc, while € lines
exel vese yesistort to the eduncle and slowering cushion

huses of the diseases

Phese zoaults show th t the awaber of lines icund

e be sesistont te toese hoBes of acnb in the glaschceusce

s less tion that dctected in tiie cield (Woble 20).
These aifiegrences 2:eo eoehdly ctviribuicable te tie f-ct
thit in tae Tl sshcvoe cxhrarimeat, a conidisl inoculum wos
spr.yed c¢pn te the plonts vhigh weve ther et under humid
conditicng, The cifectiveness ¢f ipiected trosh g o
scuirce - ¥ inoeculum in the 1ield, while cocnvenient Cepended
en availability of @veral doys of Laumdd e ther conditiens

for sporul-ticn op iniccted tissues ireo acre conidlis were

toble 26 lumber ¢ f vorieties reaist ot to the

giffe rert phises of scob ia the iicld

e gliossacuse
e ——— ey,

e e —

¥oli~r —oton o Poouncle  Wiowering
snvironment Send pe{otalt o] scnb Cushicon seob
- e e 2

e ———

Ficlc 12 14 10 43

S

Glr.sshouse 3 12 9

- g---._a-w.. - —

1

digars

™

ed to susceptible wrds ol vhe >lonts Jhich weuld
beeome iniceted only if humid conditions persist. Thus
the conditiing 1-r succesorul ianteetion were & po.rently
better in the Zlnssheuse thw in the field, It will thus
gecm th ot a better indic tion oi rosistint oo the lines

weg urovided by the results obt-iired in the 7zZl-ashouse

thon by these obunined 1e the iield, lHowever, in tho
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long run, the iield duts wouid probably be moire meoningful
th-n those obteined in the zloschouse since cowwe:. is not
arown in the ~losshousce in +~izerio, iwvever, Table 26
shiws th t results obt incd in " cth envizon wnis comprrc
rovous bly with cach other.

Pive lines wwve beon found in the presont studies
to be truly vesistaot to -1l phiises i sesh in bHoth
gnvironments., These cxre TVU 1486, TVU 1890, TVU 1404,
35 = 4 ond TVU 851.

the most cdeetructive i se of scnb is tic sccb of
the tlowerines cushion whiclh ¢..is tc the obscission cnd/or
shrivelling of nods (@Smechebe, 1980). In tue present
studies, scme lineg we e censidered tce be recintint to
scib bee use thicy were selitively irxrcee ol ¢ dowering
cushion snd/cr ped@ phoses of scab oltheush they floweied
=nd podded durinz the wet nperiods th.t cncour 2e
infection and discnse developurent. These lines ore TVU
1486, TVU 1404, 35 -- 4, TVU 1890, 200, 45, TVU 851 ond
TVU 625, TVU 625 ilowered late in the cicld but had
alrendy flowerca ot the time i incveul-tion in the
gloszhiuse “ad sv it did net merely cucope the disense,
On the cther hand some lince ~opcewed to escine
ar. oo ging levels of the diserze by ilowerin: :ndfor nodding
towords toe enad «f the roins, i.c. icem boub aididle
of Leptoember to erly Ceteber, 'These lines, their dotes
of flowering nd »oddin’ ~nd tw fin-l dise .se secerss on
them re given in Toble 27  dven thoush the seven lote

flovering warietics sucecwib ed 4¢ thc leaf ~nd ctem

fo P

nhnges of the disensce in the iield, they were r .ted ns
resistont to the flowerin: cushiou ondfor nel sh-ses of

tie disc .se, As suygested cariicy; such Lines meiely

"y
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escrped dome. ge by flowering oondfer sodding lve in the
sc..son wvhen humid conditicns rcocess -y ror sporul ticen,
ianceculum Cispersnl, infeecticn ~nd Adiscose develo pacnt
hove b2ceciae ¢rrm tie o coumluitely cosed, Thus, whe
these Lineg we o inocul~ted iter ilowering in the
g+ 8shouse, they o ¢ severely nifected by ~1l ph sces
of the disense,

So1¢ lines thot weec Teund o be renist. .ot to

scb in t.e pres-ot studies h ve ~lsoc been iound o bhe
regsistant to cther import it liscises i cowpen, Fou
ex.unole, Bmechebe {(1982) found VO 1404, TVU 14086, TVU
1890 ~nd #VU 8Bl iesict:nt to Lrown Dloteh while VU
14806, TVU 1404 nd ™WU 1890 weie resist nt t¢ u~neterird
blizht,

Coxrrel ‘tion and re:.rveacion ~p-lyses huve been uscd Lo
indicatec the pelnticnship (notnecessarily: cruse nnd
effect ¢nc) between cne nhisce «f sendb »nd sovme of the cther
nh .gae¢s, buth in the zliasshovse ~pnd in the ficld, in

the z£1.8shcvse, <or exomple, there wos o highly
signiticont (P = 0,01) positive correl ticn (r = 0,82)
between the severity i ilowering cushicn sc b cnd
peduncle seobe Purthc.merce, in the :1ield therc viis o
hizghiy sisnificont (P -~ 0,01) pozitive corvoloticen

(r = 0.86) betwcen nod seb severity 'nd 1luwe. ing
cushion sen’ severity, ‘fhese high pesitive cor: ol dicns
nre nyobs bly oxpeected since it is censcanble to

suapposae th t the eduncle serbd lesions genercte incculwa
Tor infectivn ¥ Flowesings cushion, /hose lesions

sencrnte imcculuwa icr i infections
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flowering
The correl tious between tho aeaunclu/cushion nd

pod scrb severity, vn the one hond;, ~nd foli r secnb on
the ether, viece invori bly lew, 4$his is proboblys
beerwase by the time the vorieties floo. od, the lenves
h-d ~Yloedy mrtured and the lesivns Lo pectae go ld
th t they hd censed to ne infeecticus. Alsce the
lesioir on the lenwves eften 0ll off te »roduce sho 't
hole spets piricr Lo iXYowerings The roct thot the
correlitions even in thesc ecrses were highly simifi-
c:at (P = 0,01) is net norticulorly surprising

becrase the cevaectiopn of sisnice nee wos cbviously
rel-ted te the L rige error degrees «f frecdon (854)
used in the ¢ dlculntions.

However, the rez cscion ccunticns ore potentinlly
useiul in predieting the severity snd/er incidence of
o particulor phise of seb riven the cosesponding
valucs iopr other phihoes. Fer cxomnle, thic regrcsolon
equacion of everity oi the stenm scb on leaf senb severity
wo.s Bt = 0.606F0 + 1,44, This neons th-t fter every
unit chonge in the folinry »hosce ¢f sceh theie was
0.6 vnit chrngze in the steia acenb,.

Prom the results of the sarese it vorlk, cert-in
cuntrol mensvics cin we swigeated, COne nossible
conitrel meosure weuvld he the destrouction f debris before
the 1. nd is prepored. This covld He duilc by ccllect-
in; cowpen trosh in o0 heon nd burnir; befere the on-
get of reins, Imtwrtinot nlse would be the destruction

cf weed hosta such r.s C.ai; toro.
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Ancther noscihle contrel wecsuse woeuld ae the use
¢xr crop rotntion, This is bnced ¢n the foet th t in the
sbsence ¢f its susceptible nontu, the 2thozen dees not
survive oftes the rainy gcrson imoedi. tely f¢llewdns an

iniected cowpe- crop (Table 12). The roti-tion shculd be
done in such . uny thet cownen is follewed ot leust
cnge by o iwn-hest li e srcun put, naiﬁu, newrl millet,
wheot cr sorzhum, ‘Phis sort of rototicsr h 5 been used
to control bean enthr-ocncsce in austr-lio (Lnonyous,
1966bL),

An import nt ond 3elotivelr cheown (s £or s the
farwer is coiecerned) contrel me.svia ~7oinet seod
woeuld be the usce I resi. tont voricties, five resizt-
out v ricites hiwe been identified in this worlk (Toble
23). 'these could be utilized in cevel ning .csistont
and oproacnicnlly nccentrble waricties of cuwoen beec use
none of thesce pesasessces desirible seed ch rocteristics
i.e. mediwa to Lorze, orown <1 white se.dsg with 2wr 8
testr, In cotrist, lin:s like 1696 (yicld - 115020/

30 plants) nnd B - 7 (vield - 8007ms/30 plonts) nct
cnly zove rel-bively hish siclds of proin with -~ceapt-
able seed cu~lity sut loo csenooed doonging levils «f

acib, These lines eon e vsed '8 commerecinl viorieties

(1]

in cress vheoe miins continue up te Cetoher, Ia dove=
lopin iesistont vericties hewevery cire yust be € ken
tc study the inhicritonce ¢f the resistwce se thet

virieties with horiwentod 1ecistomee (1 gensu von cer

YL nk, 1963) ave piocducced in sioference te these with
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rice specific reusistnaece (sensu -elscn, 1993; 1976)
o aveid the aone-ionee of roeces of the wthogen with

aattiny virulent genes to speciiic vesictonec,
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SUMMARY

The hest vense cad suarvive) in infeected rrash of

cowpea isolote of Sphucelonn. sp, (the Jfun-us th %

cuvnes se.b in cuvpen) werc studied, Xie inter ctions
with covnern Liacs in ocrthesn vizerio were:ise iavesti-
gated,

In the host von e studies, conidinl suspevaion
ws used s incculunm. n-rt from egowper, rour c¢ther
plont speecies weice iadected,namely, » mb oo nut,
hy:cinth buin, y rdic.y, bewn cad Cogin tern (= weed),
Of these, b mbrza sut wrs the nust severely aifected,
~rdiloag been nnd hrocinth bewn hed mildd lesions on
their lewes ond stems while €. tor: suifcered onty 1ron
mileé stem scab, This is the iirst renort «§f this
furgus infecting >mboya nut nd G, tera.

The surviv..l «f Sphrcelom: spe o¢n infected Btem nd
"o chells wos otudied hoth incide mnd cviside tho
glossghouse, In hethh environuonts, the o toricls were
cither wurciecd 3 soil or plrced on Loil socicce., Swrvivel
nziieds in dyy or uclistencd notexr 1 or sterilited scils
wase «tudieds The lonsest svrvivel psricd was 39 weeks
(the cxoreriment 'l meriod) vhich cececurrcd ocn stews ond
pod shells placed cn the surt-ze of, or buried in, soil
tht wos dry thrioushcut the experiscental period.
surviv:l nericés of the wthoesen in scils th £ were
exposed to noturcl rain nd sunshine ovtside the

glsshoeuse were 39 wnad 28 wecks, respectively for btems
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and ped shells nlnced <n oil surface ~nd 32 ond 28
vees; resneetively for si2oe ~nd pod shells buricd in
g80ll, ‘"Thesec cherbor survivel pericd cutside ¢he giass-
house ve.e (sgscciated with ~~ins th ¥ bo i L6 viceirs
ofber comacnecment I the e ersimant. However, the

Tawgen survived fiow further soricd £ 17 md 12
Lweess lter the sturt of the roias o stzas ond wed
siells, “espectively. This sug estec thnt the inifceted
trrah on i gsarticular piece «f 1and cowld aet s o
svurce of risvry inoculum for the infection of counen
in tac yeoor imnedi stely followin,s thnt in +hich on
infected cewpen eruy wos Zrown,

Tihe iaternecticin ¢1 tae pathozen vath diif.cent
varietics ot cownea wis stucied (nd the sreverity 'nd
incideinee «f dirv: crent oh ses (i1 senb were uged to
assess the recivt-nee of 107 and 124 lines of covmen in
the iield nd slosshouce,; Tesnectivelys. The Lincs were
then srcuped into a1cvr pe~ction clisses. The results
showed tht some lines thet were highly resistont te coce
hse ca gc2b succuabed Lo ene ¢x mere i .sce 6F the
fisc..ce HOwuver, morc lines ve ¢ shren tc be more
vesdotont to semb in the field thiam in the zlssivuse,
e vl Lecouse in wihe GLlogs. uuscey o ccniaio l o invculum
o6 uged e incoul tc Wdoate thet vere imasdictoly
encloged in o iostoned polytheoe oo while in the iield,
inficeted Dl wnt m teri 1s, pluced in ~xils of uoHper

lezvea, were used .18 scurce i inoculum,
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Lincir regression an~lyscs were olso done t¢ show the
rel ticonship between one phse ¢f senb ond some cther phases
cf the discrsce,.

The present studies identified five linces resistont
t. 3cnbe It also identified scven lines thot eseope
domeging levels tc the flovering cushion ~nd/cr pod phscs

of the discose.

From the oove results, the following contrel

messures fur cowpen senb weie prepesed,.

&, Des®ruction ¢f infected tr'sh, i.c. collecting in o
heap nnd burning

b Crop rotation in which cowipen is folloved by
unirceloted non-host erope.

ce The development ond use of scobh resistont vorieties,
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VIII APPENDIX

Appendix ls Regression Anclysis of Varimmce for:

Regression of Stem Secab ceverity on folinr scob severity

ﬁﬁurce of

Variation DF 833 NS F
ﬁégression 1 241°f 2416,60 1632,080 #»
Error 854 1262 1,477

|

Potnal 855 3679

Cocfficient of Variability = 65,79
Correlation cocfficient = + 0, 8L+
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Anpondix 23 Repression Anclysis of Voriance for:

Rogrossion of PedundkeScab Severity on Sten Scob Scverity

f Souree of

P Voariotion DF 53 MS F

! Rogreasion 1 1808 1896,20 204,75 **
{ Brror 854 5496 644

fpotal 855 7394

Coefficient of Variability = 26.6%
Corrolation cocfficiont = + 0,51 %
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Appendix 3: Regression Annlysis of Variance for:

Regression of flowering cushion scnb severity on
pe_dungle scab scverity

~

¥

Eoourcc of

! Variation DF S8 MS ¥

i

! Regression 1 8962 8962.15  4092,31 *»
!

t Exror 854 1871 24191

=

| Totol 855 10833

Coefficient of Variability = 82,79
Correlation cocfficicrt == +0.93F*

Regression oh pod seab severity on pedundbe scaob severity

’SOHTCU ot

Variation D 35 S B
| Regression 1 8527 8526.68  1303.77 **
Error 854 5587 6454

Total 855 14114

Cocfficicnt of Voriability = 60,49
Correlation coefficiert = + 0,78#»
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Appendix 4: Regregsion /nalysis of Varionce for:

Regresgion of vod senb acvority on flowecring cushion
scab geverity

Source of

Variotion DF S it ®
Regrossion 1 10531 10531,20 2513,43%»
Error 854 3582 4429

Totnl 855 14113

Coefficioent of Variability - 7T4.69

Correlotion coefficicnt . & 0,86 =
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Appendix 5: Regreassion Analysis of Variance for:

a. Regression of stem scab incidence on foliarscalh incidenco

source of

Voariation DF 5 MS ' T
“Regression T 620544434 620544434 1335, 35

Error 854 396856,77 464470

ToT ol 8H5 1017401411

Coefficient of Varinbility = 233.7%
Correlation coefficient = 40,78 #*

be Regrossion of pohdun&h;scab incidenece on foliar
acab incidence. ' '

aource of

Variation DF S8 MS P
Begression I TT8T750,92 T877159.92 924.28+»
Exrror 854 727859,15 852429

ToLol 855 T515619,07

~ Cocfficient of Varinbility = 46.6%
/7 Cexrrclation cocfficient = 4+ 0aT2x

<, fee  Regresion of flowering cushion scab incidence on

toliar scab 1ircidonce

Source of
s Variation DF 39 13 P
_ ~: Regression 1 771951.07  7718L.07 896,17
_/’3 Exror 854 735628482 861,39
S 0% 7o o0 T2075179.589

» Qoofficiont of variobility = 47% :
- Corrclation coofficicnt = ( OJ71#

P S
Lo

TN, Hogression of pod scah incidencc on foliar scnb indidence

Source of

. Variation DF S8 ‘M8 ) _
+7 Regression - ..} 615544427 615544426 5164¢11sx
: Brror 854 1018532.26 11.32.66

/ Goefficient of Variability = 64.1%
-+ Correlation coefficient = + 0,61

. .,. .-J.‘;.“”
A
i
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Appendix €: Regrcssion Analysis of Variance fors

ae Regression of pedundbe scob incidence on stem scadp

incidgrice
source of

Varintion DF S5 MS ®
Regression i ) 896880.32 096880,32 1237,80%
Error 854 618738.76 T24.52

“MotoL . — B55.  1515619.,08

CCoTIIol ot t v T varl PDLIity & 23,0,
Corrclution cotfficicnt = 0,7T**

be Regression of flowering cushion scab incidence on
sten scab inecidence

Source of

Variation DF 85 MS F
Regression 1 882339,40 ©82339,40 1205.160+
Error 854 625240.,48 732,13

Total 855

Coclificient Qf Vorinbllity = 43e3%
Cormelation cocfficient = + 0,76

Ce Recgression of pod scab incidence on stem scab incidcnce

Source of

Variation DF 5SS MS B
regressicn . . te
Error 824 846%60-57 991,05

ot 076452

Coefficient of Variability = 58.4%
Correlation coefficient -+ 0,69 #»
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Appendix T: Regression Analysis of Variance for:

ae Regression of flowering cushion scab incidcnce on

pedundée scab incidence

o 8dx

“Bource of
Variation DrF SS MS P
cgression ‘ o o
Error 854  42927.49 50427
Total 855 1507579.88

Coefficicent of variobility = 11.3%
Corrclation coefficient = & 0,99%*

be Regression of pod seab incidence on _peduncle
scab incldence

source of

Variotiong DF S s P
cgression ] » -

Error 854 229793,10 269,08

Cocfficient of varicbility = 30.4%
Corrclation of coefficicnt = '+ 0,03 #»
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Appendix 8: Regression Annlysis of Variocnce for:

Regression of pod sgcab incidence on flowering
cushion inclidence

source of

Variation DF 859 MS I
Regression 1 T 1299658,21 1293658121 5330, 11
Error 854 207921.67 243+ 47

Coefficient of varinbility = 25,0%
Corrclation coefficient « +0,93 *F



Appendix 9: Regression Anclysis Variance fors

ne Hegression of scverity of stem scab on foliar
500D

SevVerity
Source of
ariation DF S5 s ¥
Hegression p ]! 3029,20 3029, 26 1901 o O 3¢
Error 1486 2992.32 2.01
Botol L4CT 602L,H0

Coelilciir®t - T vorlobility = 23.29 -
Corrulatiin coofficicnt & F 075w

b. Regression of severity of pedunéédescob on folionm
scab scverity

“Sourcec of

Verintion DF 59 MS I
Regression 1 3336.49 333649 943450 *=
Brror 1486 5254492 3.54

Total 1487 8591.41

Coefficient of wvariabilify = 30.1%
Corrclation cocefficicnt = 3 0,62%#

Ce Hegression of scverity of flowcring cushion scob
on follinr scab scverity

Seurce of

Varintion DI 1S MS I
Regression 1 3691.74 360L. (4 TOL ¢ 90 w»
Error 1486 7200,30 4«85

rotnl 1487 10892,04

Cocfficient of variability = 38,0%
Corrclation cocfficient =+4: 0,58 *¥
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Appendix 10s Regression Analysis of Variancce fors

ne Regression of severity of pedundle scab on ston
gcab severity

Sourcc of

Varintion DF S5 S F
Rogression X 3551.30 3551,.30 104705 #»
Error 1486 5040412 3439

Total 1301 c591,.42

Cocfficicent of variability = 29,5%
Correlantion cocfficicnt = 4+ 0,64 #»

be Regression of severity of flowering cushion scab
on sten scab severity

sourcc of

Varicotion DI S5 S B
Regression 1 3780.,68 3780.68 T90.02 ¢*
Error 1486 T111l.36 4479

Totol 1407 10602,04

Cceificicnt of voriability = 3fe0%
Corrclation cocfficiont + 0,59 #»
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Appendix 1ll: dogressicn Analysis of Varionce for.

fe Regrossicn of severity of flowering cuzghicen
scab on peawnede seob SoveryLTy

Sources of

Variction D SIS Jits] _ ) —
Repression T 1433552 TA23.52  3L0C, 42 »+
Brror 1486 3468.52 2633

Totnl 1487 10532.04,

Coefficient of vorinbillity = 26.4%
Corrvelotion ccofficicnt = +0,E2 #+
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Appondix 12: Hegregolion Annlysis of Variance fors

e Hegreggion of gten geob incidence on folior
gSeab incildence

SCurce ot

Variction DR S3 FS r _
Regression 1 A2T544. 21 427544421 1801 .22 #»
Errer 1486 352721,62 23736

Totnl 1487 To0265,483

Cocfficient of vorinbility <= 17.1L

Corrclation cocfficicnt = 0 Q. 74%*

be UHopgreasion of nedunéde scnl incidonceo on
ey
Toliny genb incideoence

SOUrcc oL

Voristion DF 39 M8 F
Qegression 1 HLTECH,ST 417868457 561.04#
wrroxr 1486 1106786.01 144,80

Total 1407 1524654458

Goofficiunt of Vorinbility = 34,04
Cerrelation coefficicnt iy o¥?
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Appendix 13: Regression inolysis of Variance for:

ne Regression of pedunébescab incidence on sten
gcab incildence -

Source of

Varinticn DF SIe! M3 I
Regression 1 496537440 49653740  TLT 60 #»
. Error 1486 1028117.18 691,87
“Total __ TA07 1527654458 _

Coefficient of voarinbility = 32,74
Corrclation coefficicnt = ¢ 0,52 #*

be Regression of flowoerings cushion scab incidcence
on stem scnb incidence

source of

Variation D o MS P
Regression 1 466068.64  466068,64 556,92%F
Errcr 1486  1243467.63 836,79

Total 1487 1709536447

Cocfficient of Variability = 41.8%
Correlation coefficicnt = +0,53K%
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Appendix L4: Regregsion annlysis of Vorinnece fors

Regregsgion of floviering cughion geab incidence on
vadundlbe scnh 1ncildoice

Source of

Vorizticn DF ) : i r o
Regressionn 1 995529,81  395529,81 207T1.91ww
Error 1486 714006, 67 .
Totrl 1407 1609535,48

Cocificient of vorirbility = 3L.7%
Corralrtion cecofficicnt = «+ G JoX*



