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Differentinl Susceptibility of some Cowpen Varietiez 1o Field infestation by

Pests in Mubi region of Sudan Savannab ecological zone of Nigeria,
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ABSTRACTS

Sy was carried ouf m 2
asgens il enmparative susceptibilify of live cowpes Virmbes G Told meecl pest nfestation. The vagictise e e
weatments and wore rephicates four times (43 and Bid ool in e Rendomized Comgplele Block Desizn (ROED Do
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cuttpart per vorietyfonltivar. The reslt revealed that Tron beans hod the least degres of susceptibnhiy o feld pest
mifestalion and correepondingly recorded che haphest viekd of 2 144kg/plob and 134w e, Whils the Inphest dopree
ol wisecplibility was recorded naih Samo which pave o vicld of 738pdplol and .4535kgtha. Four species of mssets
were abaos foaied o the plots, The moplication of thess with respest te cowpea pest fimnagement 10 this localply were
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Introduction

Cowpen, Vigna unguicnfaia (L.) Walp., 15 one of the most impaortant grain legumes which is
widely cultivated in semi-arid areas of the tropics and subtropics for humen as well 45 snimal
cansumption (Singh and van Emdes, 1979) In west and central Afica, the must importam
cowped giowing regions in the world, cowpea consirtuies the cheepest source of dietary protemn
for the low income sector of the populaticn (Rachie, 1%85), Cowpea leaves; green pods, green
pens and dry prains ore consumed as food by hamans and the hastms which contan aboot 20%
proten are fed 1o lrvestock: However, yiclds at farmers level are low averaging only 30-350kg/ha
{Rachie, 1985; Jacka and Daoust, 1986, Mortimore ef ai., 1997, Karung e @l, 20003), The

maor causes of the low yields are insect pests, diseases, paragitic weeds drought and low soil



nef in
ﬂ[r

28 fernlity, of which inseets constitute the mujor constraint (Singh et al, J99F Karungd ef ol 1993

29  Nampalaef af, 1999,
30 The presence of many inzect pest species from seedling to harvest is o feature of cowpen

Pl in

31 production svstem, However, Mower and pod attacking pests are the mast important arthropod
Fl -
31  pest of cowpea (Rahega, 1976; Kyamamywa, 1996; Karong ef el lﬂﬂﬂmh@ Losses i gram or {

33 fohage sinbuted 1o field pesiz of cowpea ranges from 20% fo almaost 100% (Rabeja, | 'iTE.__S_i:_:Eh_ %)'nﬂ'
34 and Allen, 1980), These high losses have contributed immensely to cowpea’s subsidiary position i .(%
35 mﬂm of several countnes i the tropics (Jacka ef al, 1985; Morhmore et al,

36 1997} Conirol of these pesis is therefore crucial o sustainable production of cowpen

37 Although thers are several commercial insecticides available for the contral of these pasiz with

38 resuleamt ncreases in o ograin yield by several folds. Use of such msecticides dre often too

39 expensive for resource-poor farmers, unavailable in local markets and can also result in food

40 contarmnation or environmental pofhuhon (Kamung ef af, 2000a). In order o reduce both over

41 dependence on insecticides and grain vields reduction due to inssot pests damage, the search for

41  gowpea cultivers resigtant o these pests has been intensified by seientists in the international

43 nstiiule of tropreal Agrculoere (ITTA) and others insttonons notably Makerere Umiversaty i

44 Eastern Afnca and Bunda Codlege in South Afmen. However, 1t has not, to date, been possible (o

45 find high levels of resistance andlor multiple pest resistance to certain major pests such a3 the

44 legume pod-borer, Maruca flestuladis] wiirate Fab, the lepume flower thops, Megalurathrips

47 siotedii Trobom end the ped=sucking bug complex, Clavirpgralla femenfosicollis Stal, Mirperus

48 joculns Thunberg, Neoora wrdila L and Anoplocnemis curvipes Fab ;) although several high

48 wielding early matuning cultivars well-adapted to different ecological zones have been developed.

50 Therefore, unol mansgenic insect resisant cowpea has been developed through biotechnology,
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integrated pest management {(IPM) will remain the best option to reduce risks of crop losses due
to insect pests and increases grain vield for the resource poor farmers who grow and desive a

sizenble portion of thetr protein and partof income from cowpea (Alabe ef of 2003 )

In Migeria, Cowpea (Figna ungniculata) is a major food crop grown. Yield are howewver
penerally low, sometimes total yield losses oconr (Olatunde, ef al, 1991). Successful cowpea
production shoold depend on correct time of planting, culral, physEical'mechameal praciices
and the resistance capability of the vanety becapse most of these pest and disease bred on
volunteer grasses and wild legumes specics [Singh and Ven Emdem, 1979} Therefore, there 12
possibility of high population of such pest around farmers’ farm nght from the oazer of the
crop, This has necessitate the persistent wse of pesticide i all cowpea production enterpnses.
However, improper q:lp]icanm/ui' peshicide has resulied in esvironmental, human health
problern and insect r&st[Pukl %m, :h;%:udy on the comparative suscepubility
af dhifferent variaties :-fmwp;ni*ln_fi_g infestation 1% f0 prespect for vancties that guarantss
productivity in feoe of such infestations. The ehjectives of thes study i3 therefore, o compare the
suscephibility of some cowpes vatieties (#igmo wnguiceloial w0 infestation hr field pm;m
pscerimn the best cultivar that can be grown in thig localiy -and similar ml-ug'::‘wih reduce
insecticide application in an integrated pest management and good agriculeral pracuce fashion.
Materials and method

Study area ,F

The study wes conducted at the r:u:r-:h md tearhing farm of :h:,xﬁculty of Agrieulture

~
Adamewa State University, Mubd I,fdmlng 2011 cropping ssuson. The research farm ig located on

\Hu’h oxathy Cinonth )



73

74

Th

T

T8

T4

B0

Bl

5

B3

1]

87

L1

i)

a0

m

92

23

o4

latitude 10"11M and longitude 13"19E at an altitude of 6%6 above sea level | Adebaye and Tukur

19949),

Land preparation

The land was prepared by ploughing wnd hasrowing with a tactor in the early season e onset of
rainfall The plot were prepared masually using shovels and hoes in the late sesson prior o
sowing. Experimental plots measuned 4m x 4m each with inter-plot space of 1m in-between plots

were also marked out manuslly

Source of planting material

Five wanefies of cowpea namely Kanannada, Te-brown, Samira, or English beans, Iron beans
and BOSADF were compared in this experment. The vaneties were obtained from Mubi market
(Kanannado, [fe brown and Samira) and Ademawns Apmicoaliural Development Programme Muhi

(ROEADP and Iron beans),

Sowing and spacing

Planting where done at 4 space of Im % 3em. inter and intra row respeetively on 4™ Auguse,
2011 Thres seed were planted par hill and hill that did nor germinate or dﬁtrw‘g:,- bards dunng
sparting was supplied 6 days after planting. The seedlings were thinned to two plants per stand

ten (10) days after sprouting,



105

106

107

108

110

111

112

113

114

115

16

117

118

Each plot conzists of 4 rows of 22 stand per row, making the tofal plant per plot to be 88 stands.

Regular weeding of the farm wus done 3 times before maturity fo-control WI.‘-Hgﬂ'IiI harbour pest

mddi“ﬁz'm ikt ‘-r'w&?.. ?f,r;bz#«w 7

fhsn aasw.e..f- ,.’?
s gjﬂ? hiw Ao tfmx ?faq.fqufg, Lofs ffc#'

Experimental design and lnyout

The expeniment r.l:rnsisslf of 5 treatment and 4 replicates fitted into a rendomzed complete block K
design (RCBD, the varieties wera the treatmients.

Data collection

Data wag collected on the following:-

Diayy tn 50'% Mowering

Numnber of days when 50% of the plants have flowered were taken for each plot of sach vanety

and the means were recorded

Days to 50% pod setting

Mumbess of days when 50% of the plants have started podding wers taken on each plot for each

varrety and their mean wis recorded as the days to 508 poding setting

Days to 50% pod maturity
Numbers of dive at which 50% of the plant have shown pod mainity were also taken for aach

plot of each variety and their mean was recorded as days 10 30% pod maturity
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Mesn mumber of flower seq

Mumbess of flowar sets per plat for each varisty wers taken on every other day basis and average

recorded.

Numbers of lowers producing pods

MNumbers of flowers producing pods were also taken ond recorded,

Numbers of pods surviving

Numbers of surviving pods on Egged plants were also counted and their average tuken.
Nombers of healthy pods

Numbers of healthy pods found on esch vanety were counted and recorded

Insect pest collection and identification

Ohservaiion (inspechion) was done visually (o asoertain the presence of insect pests on each plot
end for each vanety, Tnsecis species foumd on fowers were collecied by besting and jarmng
methiad, waing an impronsed beating sheet. Available insect wers transfer into collection bottles

ikillting jars) and were later observed under I'IE:I'.I‘{:-’I‘E and images were compared with plates

Hew ?«ff;uw 4/ ﬂwﬁ wuple of

whhﬂ
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slides of photographs from & book “Cowpsa Pest and Dissases” by Singh and  Allen [1978) for

idemtification

Dutput per cultivar Wrﬁu.m‘r / H ﬁ;t

Final vield for each cultovar was LBJ:WE {0 output per hectare
Statistical Data Analysis AL uqu_l

All data eolleeted were subjected 1o ANDVA Dat;l!fn-nwi‘]?s b IEU“-'-'- flowenng, davs of 50%
poddimng md 50% pod mammy were analvzed using Genstar seatisnical package, means were
soparaied using Least Significant Difference (LS80, Data on number of flower ses, number of
flower producing pads, number of pods surviving and number of healthy pods were o be
subjected 10 &HG"-:;& using SAS statstical packages Means were separated using Ducan’s
hfuttiple Range 'F'!St (DMRT ). Mean yield for cach vanety wnder study was computed on piot
and latar mrsp_gﬂntbd to hiegtare basis.
RESULT | #}"1’ i
Days to 50% flowering, podding and Pod Maturity
The result for days to 50% flowering, podding and Pod Matunty s presented on Tablel, The
result show that, there 15 no significant (F=0,05) difference among the vanety in terms of days 1o
50% Rowenng and tha: af pod matunty The result equally mdicate that, there 15 no significant
(P=00.05) difference in mesn days o 50% podding for [ron beans, Samira snd Kanannadoe, b

they are significantly different from [fe brown and BOSADP



Tablel Means number of days to 50% flowenmg, podding and Pod Maturity

Variety Miean +5E
DOT 50% Flowenag  DOT 30% Podding  DOT 30% pod maturity

Iron beans T2 50 & 80, T5025 0 912500258 g‘l

Iz broram T9.5H0.50 ¢ 80,5043 59 15 90, 756025 g q ; ‘fh

BOSADP T6.0+£3.00 5 RO T2 34 i:' Q0000 58 g I"El" '

Samira 78.020.58 5 85.043.33 90.7520.25 o i Jreadt

l}‘:mnnnmﬂl:r T6.0:10 a BS 521,90 ) 00,0020, 578 T”P :
'FLEB—.!H}H'H 533 Hadd L35 — H"Eul‘b

] ﬂ -
IR VA S et
¥ 165 Mesn s m"" n::r :w.{ and %‘ e e qu

166 The result for number of flowers set is presented on Table 2 The result shows that iron beans
i67  produced the highest mean number of flowers (8522 86) while the least mean Qower was sei by
168 Kanahnado (65+2.86) sigmficant (F< 003} difference however, exisi wmong some  means
169  (Table2),
170
171 The result for number of flowers producing pods 15 elso presented on Table 2. The resalt reveal
172 that ivan beans hind the highest momber of flowers producing pods (802,200 while the least mean
173 fower producmg pods was recorded on kanannado (5542 08), Stosucally zignificant (p= 0,03)
174 difference were however ohsarved among some means (Table 2}
175 Table2 Mean Number of fower set and Dowers producmyg pods

Variety Mean + SE

Muower set flowers producing pods
Iron beans SSH.E — B2 20
BOSADP :Iiﬂjﬁa T3%I 12a

-
2VFEY lhava 4o -gm deciiral Flrc%(eﬂ
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Samira BO&5.D8ab 65-+1.87h

Ife brovem TI£5 10 be GiL3 24 be

Kanannado G5£7 f60 5547 OB

Meanz [ollvwed by the same letieriay are st skgnificantly different using Pruncsns muliple range lest ob p= 005
(OETY

Mean number of pod surviving and Healthy pod produced

The result for mean number of pods surviving in each variety is presented in Table 3. The
results shows that significant (P<0.05) differences exsl among some means [Table 31, However
iron beans recorded the highest number of pods, while the lesst surviving peds was recorded on

[fiz brovam (40:E1 47 a5 shown on (Table 3)

Table 3 Mean number of surviving and Healthy pods produced

Variety hdein + SE

Surviving pod Healthy pods produced
Irom beans Tik].78a 4143 240
Sanura GI42 34k 24 G+1.08b
BOSADP Sl B3c 1008129
Kanannado 4852 16c 1,040, 7id
Ife brown 401 47d 2 (e 40

Menna fodlowed b the qame bettenls) wd nol aymificantly delTenmt Geaig Dancin’s @iifple s tesl ol p= 0065
(EIRT )

The result for number of healthy pods produced 15 also présented on Tuble 3. The result
shows that thers is significant (p=0 05) difference among the vaneties However, iron beasns
recorded the highest number of healthy pods (4143 24) while the least mean nomber of heslthy

pods was observes on kanannado (10460 71 ) as shown on {Table 3},



T3 d4:B  Imsects collection and identification

195 The result for msec? collection and identification 18 presented on Table 4. The result
196 indicates clearky that the pest identified belong to four different orders and families and they feed
197 on erther flower or pods {Table 4)

198  Table 4 Tngects pest collecied end identified

&Mo Commonname  Sciennfic name Orier: family  Part of planin
I Flower thrips Megalurathrips Thysanopters: Feed on  flowes
Hostedh Thripidae buds and flowers
i Legume pod  Marticd festidali Lemdoptera Feeds on t#nder part
bares Pyralidas of sfem, peduncles,
flower buds, flawer
and pods
E Blister bestles.  Mylabris spp Coleaptera The beetle feeds on
Meloidae Nowers

4 Pod sucking Aroplocsemis corvipes Hemipters They suck sap from
by Lygaeidae green pods - Causing

tham o - shriveled

and dry prematurely

154

200 Yield per variety

201 The result for- yield per vanety s presented on Table 5. The result shows that, [ron beans had the
202 mghest vield of 2144z and per hectare 1.340 tons respectively, and the least yreld was obtamed

203 with Sammra T28g/plot and 455kgha
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vanchy (_‘ﬂnﬂ\d-fplu }-;;I YieldHectare (lomes)hop ned

Iran beans w-t‘}l'ﬁ' 1.340 20 :J'
ROSADP 1600 | 1.00 M 2 fhate fnaah s
Tfe Brown 1287 F 0,804 TRIS
Kanannado S04 0621 G}tw

Samira T )

0455 MW ’l'ﬁ-e <
el el Pleat A7 o
Ih-hﬂl.ﬂ Tl E‘Mmtp_ "l_i_,il'p_t"s JIJ! T Bb

: %ﬂ*‘"g jo viot3 Yo
Dizcussion ?
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The rezult from this study showed that mean number of days to 50% flowerng, podding

and pod matunity have shown no significant (p=0.08) difference {Table 1) This implies that all
e

the voneties have similar phfnnluglr:al productive stages and bence were prone to fame levels of /
pezt infestation at zame period in their productive cycle.

Similarly the result revealed that diffesential suscepibility with respect to insect pest
infestation exists emong the vaneties festad. Mean number for flower set [Table 2) shows thar,
there 5 no significant difference smong the flower produced on fron beans BOSADP and l_,_;%n 5
Samire, significant differsnca esigt betwesn maean Aower et in Ife brown and kanannado. This I7£u£a]'
means that, yreld of Iran heans, BOSADP Samirn and that of Ife brown and kanannado will be ___ﬂ'fﬂﬂ
nearly equal, oll things beang equal/under normal cropping circumstances.

Bug i terms of flowers producing pods, there 158 doop in mean number of pods by 5% m
iron beang, 1 0% in T brown 19%% m BOSHDP 7% in Sarmesa and 10% i kenannada. The above
perceniage |osses are an mdex of differennal suscepobility of the respective vanetes ander studi

to the effecis of infestation by flower pest (Aower thrips and blister beetles). Therefore drop in
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number of pods produced will lead to tow output, which is expected alsa follow in the same
pattern.

However, in terms of pods surviving as shown on Table 3. The resolc have shown that,
S variehies are more susceptible to meect infestation dunng pod formation. Percentages, pods
guviving on iron beans dropped by 90% from pods produced in Table 3 Samira by 88%,
BOSADP by §3%, Ife brown by 88% and kanannado by 85% respecuvely. Loss in yields are
also expected 10 be sustan in each of the vencties m live with the above. [t has been reported
thitl, mote than T0% of total loss, inyield ﬂfmwpm 1 aftributable to insect as a result of damage

hﬂr r'r [
dunng the flower and pod formaton steges {kyamanwa, 1997 al EDIDIJh;I’) The

= ﬂ‘ckd‘re’ﬂ”/
imphication of the resuliz of this study are that, 3 uction oceurs betereen flowerme and
podding stages 1 the phenology and controd of field pest mfestanon dunng flowering and pod
tormatiom is the best way of combating field pest attack on cowpes Similarly the associated loss

in yield will cqua]l:_.- b Tedn astically by sxl mewmlh:rn al ltns poinl This findings
nA rtceal riﬁ

agroes w;lh{-\nnn}'mnu; 1954-85; Patel 1997) which says; mme gm{rl}-‘pe in cowpen vagelies

i

e

wera found modérately Sus:cl:-]:lllhlc to pest. Thus none of genotype was found in cowpea free
from the incidence of pest amack, Therefors, spraying at these stages produces healthy pods,
henve better vield,

Therefore, farmers in this ecclogicel zone should go for vanetes hke mon beans, Samars
md BOSADF, becauze they huve shown some degree of resistance to some field pest, sspecially
flowenng insect pest attack, by produsing highest mean number of surviving pods Table 3

The study have also shown that, number of healthy pods produced ot the end of the
cropping season shows that significent difference (p=0 05) exist among iron beans, BOSADP

andd Sarmica but no significant difference between Ife brown and kanannado 1n terms of healthy

/

p .

/



245

247

248

249

ol

252

pods produced. The rate of imsects infestation to cowpea is affected by the degree of the
pot I

resistance of a eultivisr which through physical or mechanical bariers {{\p]:. 19}1 However

iron beans and BOSADP wsed i this study are improved vanetes expected t-n'[uve some dagres
resistance to some pest The use of these vaneties along good  Agneoltural practices oo
manggemenl stratemes wall reduced field pest infestation (Ahoaka-Arta, of o 1983), Therefore

result of this study rﬁ'\?:daﬂ'lll resistance glome does not offer effective control against all the |

-H.\
cowpea pest | However, where u given cultivar gives higher vield advantage in the face of pest

infestations will implies that, the vareties is less susceptible o the attack of the insects pest

species in the locali hence con be easly srown with less pesticide using: integraied pest
management ([P} & Sdma
W; wai i 4
Wield abtamed ﬁ'm'n the vaneties have shown that, mon hu:j,p{,ducad ihe hl!th&st yield m

~

““-.h
of 1'-“45-"1{5 and the lest was produced from Samira with ?Elg.flﬁu] This means that, in the
' ‘f Wl bt ng g

face of pest infestation, vanety that produced e highest yiald Mhectars ami hence uuulg be Tﬁ)ﬂ[i g
,f Ap 9ow Moar ﬂﬂh@ {on pean
concluded llmtiﬁunnm uﬂn@aﬂmg ather pest management sirategies will have a
batter yield gnarantee than those using the other varictics,
Thesefore, 2 management srategy that involves other control tactics o eomplement
remistance is needed. It showld waroet the most important pesi o the localty, mking into aceoum
the resistance of o cultivar or vanety to pest This remli is consizient with repart that plane
resistance m cowpes reduces pest infestation and markedly increase crop yield (Karunge et, al

E{I[JUCackni und Daoust, 1986),
Jacor b r;:
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Conclusion
It could be concluded that fron besns amd BOSADE out of the five oultvass
tested have demomstrated the least level of susceptibility to field pest infestation, hence
relitively more resistant o field pest infestation. Therefore, [ron beans and BOSADP due
to their low suscepubility to field pest Infestation,  gave high vield per plot and per
hectare when compared o other vanesnes. They could therefore be vaneties of choice for

cultivation in this locality.
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