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;ri:rl

lii'{icacy allr! gross lllal"gt* aur*lysrs of canhof*i,"am onx *u*ro,*?*_u,rrl**agerr,rent l* tfiuu"ee cu]tiv*r.,i oi c,,ri,11.,.r(Vigwa utzgwicu{atn G,) WaXp)

r. Dep,trnne't oi ciop ri:*:/i:1:,.:..,!^+'; rtru;:,,,f*;lt*;::U,alx;iu*B""o,,,rjo Universiry, Ayi.c,ro2. Dep a.rrne,r o1' c,op pr"otec1i o,. u"ri u".s ir yoi;;;;;;;, ;beoi<trra. ogu, stete.

,Aibsriract
rltl trials wei'e crri'iec! ot* irr 2000, 200i r.d 2001 ro rtrov ir,"lin.o.y or applyi,g crrbotirr.arr ar 0 Jrg r.i/lr,: 2.:r lie ..iliril; l,{) l, l/ha and 3'5 kg a'i/ha i, tlie rnrtiagenrent of ,,..nu1oJ."ffiff-" fiir."pro,iu.tio., ortir-,...'.ni,pea culrivars: Ite Brown. ir90':
iijl1,1;:':i3,f;:,Tj[i;ffn,;jt:#rJ::i:,:]:'i',yli:l'1,J;;i,j;ra",on,ro,,i,"a cornprere brocri cresign repiicntecr rhree ti*es ;rrInstitute or Agricultural Risearcrr 

_ 
rna riarni,,f ;;:;;;;;, ilJffi' ;ffi"ili;;Hi,I'Ji*^?;;|.,Li;X-"i,?-iiili'+'l:x;iTl': 

;:i
;il'JlT ft'xlX}'l,?ilffflx'::.,ox:,#::,li::::;j"-::.1'",:li,il:l,r ,1i}1ir*i,",i0,i. u",,,n,ing nav ,erhod pii,,, ,,,ng and at rhe encr or eacrr experiment. Dr,^."r^:..,;1;-;1;;.*. ll;;;;',""!;;,'iiffiil-1'X-ffi#Ii:Jfiil1:ll"lrfl],]l_lliIt' nematode populatio,s a,d grain yield were s,bjectecl ,n oroiyrir-oi variauce, 

"o.r"tutiZ,i, 
ancl cost -beneflt anarysis r*ilh

;'r.",,r^,T:XiH:i"D.iHil y,**,:I::*:,T,:::.:lT::l:llt! lJ,.!r.a3,e ;,.";.;; ;;;;;,o,,i"oly i,npo, ra,, pianr pa,,::iric

;::'i,H,;#|ffi^|]iii^:,:.'""',i""j;ff":l1,t ;;Tll.:llx::1,:**i:**.1.:b:;' ily;,;g bv t-s c,.vs'l'he ,e,ario.i,,:ipn trearmert and ,ematocle population was i'veisety prqrn,iio,ini ;;','h;,;r; ,;;;#'ffi#;Jr:iil.iil:,';j'iH;"[l;
ll:'Jiii,ii:,11,:lli,,;fi.",;:l:l:,,:l:::"j:i'^nrll*lkili;fl;"ri;;il"*;v';ffi;:'"J:ii" ,owes, ,4 kg a i/i,a ra,e oirotrran rvitl'r 1'urther significtrnt 

leclLrction 
,t: oigtn.iii r. ir; il;;"rr^i;Hrr##'rj.HT::il:i#;1!i;1r-;,ijlj'L:",:1-".,:j

'yin va|ieties' cost- benei'it analysis l,ioica"t"d l]igher mone,n.y i.rii.* or ru:,ssl.ooi. - rv 21,512.501( cli.i.ference in prol,iributable to carboiLran t'eatrrenrs compared to the control at all levels of application.

il;t

liey words: Melctirlogt'nejLrvcriiles, Pta4tls11.1r,,t, Rofl,leutltttlts rcrtifort,is. ar-rc! Hclicon,l,tchrr.sspecies, cosl-benetit.

Inirodilctiora

'Cowpe;i,

yj::;,::::^i;:;':f':fr^l!,:),11,i11."^fl,:x:"i,ll,:?*::':":',:1: Tl:T l::p:rta,.c1 or cowpea crqrives ho,n beirig , rerari'err,

ffit"j,i:#J,l#['l::','::::""i*::*.1:i1".:::r*" ":l1"il|*;-il;iffiilffi.,,;',:iJ::.:il,ff1ffi;',11,1[ljotiier types of fbodst'fis ro proclLrce atalancecl .fi", tZOl. fror" ,f," iprocluction of this crop, rural farnilies vaiioLr.slv cler.i.,re 1boiI..--^-- -t-. 
.al feerl anil cash, togetlie' wittr sp;ltover;;f*;#1n"ri^,,,i.'i,ii-., ;ru,",'ij:::;:"i*Ti:J,1iil:ilT::ull,j:'::lJnj;

cornbiled ei'lect of pla,t patllogens raltging from ftutgi, blcreria.. rnycoplasrna arid viruses {o irernarocres artl lrar.asriic ;rrigios,crrr,

,:ff,:1i.:,lill:xifff:;, j:T;,i";*:*:"y1," 
"r"".:: r*i; il,t;;l:i;yi;;;;;,,g",,..*o.o o,, rhe ,,ie,i, i, cowpereluction (5'6,7,i3)' Although gt-owers have obtainect sorne i,creas.,r yiJj'*ir"rr"t"1o,"r"o *i,",]#r1"r'i ;[Hr,]T^lffii--i:;

Xf:p":$::.*:?iTi iill1il':,.:.'p,::ll,,,f_l?1l ll:y"y.. i, ir,or 
"o,i,l,;; 

p.e;,;;i;;";#; 
"co,ornicany 

susrainerr rvirhourie or pesticides (3,4).:urech (lej notecl that ch#icar 
"o'o;l ;;n i;;i;;H,;#;;;r *"r*J;",ffi:lJil,-.iiil::'*]Ili'lflli

::f ffXl1?l;:|?iii :i::i:lxiJl,::i:;*'jl::gl,*:,:*:::l"".tl#ia.' ln .l,ii"1*-q ;di"aes a,c, soi, borne ,,a,,rosensbeen established (14), procluction estimates are ai,ailabte onry i, rr,. ,r.r.rffi ;,;#i;.'ifti 'i:l';if;.:;i:I;iJi:::Ti:illi;:J;
stLrdv rvas theiefore designecl to i,vestigate the effectiveness of carboir.;;;1r";;;;;il;;ffi;" oil""lr'lllr;:',1,:Ii'lll;rinic conseqLrenccs orr co\\pea pr.oclLrcriorienterprise.

andl rnaethoclls
t::
,:l1l

i;iri
li;]:.f:*:,.::y^,1:::'1,:lT^y.l,l:.::y-?Ljf,..ll,i:le reacrring,,o n.,"",,r., ii,,", i, iooii, i"oor *na 2002 rke,ne is ri;can;<jvithin the humid rai, forest ecology on tongititrit" :o q:t *J i.iir;;;;, ji/il.'fi;;:";i ";i"1]i|;;il;ffi;";XTff]li:ifii]

lli::T'::i::::i:j':TTl[r"$+jt.:l.g[.i,?^*"-,,: " 
,,.niil"; ;;; the. hr.rmicl rai, ror.esr o,. rr,nsient clerivecl guinea save,rrari;dlogy on lo,gitude 3" 25'E ancl latitLrcle 70 15'N. The.sites ,,vere plo*ghecl, liarr-owed ancl laicl ,,r,;'il;;ilil1il-;ffi,:'JJti:il

:il:|,,i,':f i1":fl?:"l}':.11,'j::'^'ll,T?'1-T::iliiltl::,n "u'u..i 
l;;;;; ;i;n",,,'",0 ,'.n aueys betr.,,een prors e.rr r,rocrts.

'r"r, .r, l'#H',r'l'r,ilill,
j::':,:l'J:::|||l-"_":,i1_,]lr,l;Tl"^^..5-'-*,Ill?1 were rhorougruy .i."J"r"g*th. ili 

" 
,, e''"1 sample *,as talien ironr rrieIsampie.thus ,,nt i,,g o io,oi 

"t 
iz '^,,pr#I[:#lrd';i,i,,,li;il"J;kffi'j,,ii'r,lo"rX,i,iil:'il1,']5J^;:i-t:];:i;:::i;';:

::"t':"yi"]]|ojJ.,:^n.]|,ll"v'were storecl at l0uC in.aretiigeraro' tbr 24 hor,u.s ,r;it ;;;;.;,t lbr,,,",rn,ocle ext'acrion. Trre-was made twice, one before tj'eatrnents uiere appliecl ancittre our.r nin"". ir;,;;;;. il;iil;;;ffi;;,"*il:i il,iJ';
.':
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to the base rlf the seccllirlgs at tllc rare o1 0 kg a.i/ha as colrr|ol. 1.4 kg a.r/hr. 3.0 kg a.i7ha anci 3.(r k:ri.i/ha. Frve untagccrl plarrrs pe;

the rating scale ol Tuvlor and Sasscr ( I g ) as lbllorvs:

Nulnbcr o{' )0t svstcnr Inclex ratinc
tl

t-2
3 - l0
i1-30

31- r00
> 100

0

I

l
3

.1

,5

analysis' The gross nlargin aitalysis of the ficld triels ',r'ls carried'orrt using the partiai bur.lget analvsrs tccl.,ic*rc g l) 1'or rr*-lurm

Results

The percent re'cluctioll o1' lleillatocle Irtrnrbers al tllc lowest ratc of l.:l xe a.i/irr in yelr 2000 trrill rvas 33.2% lirr fulelrtiLlLtiite

subsequeni rrals (2001 and 2002), ijercent rcciuction iu nunthers rangeil i)et\\,cen i3%, anci .197c at ull levejs .f crrrb.1.ura, r, h,ri
locations (Tablc 2).

Abeokuta sites cropped rvith tltree cor\.pca ,r,arieties

til

|.q

\,II
fur
f.ii

Illr

Nematode Genera Ikenne
car

Air
resl

fecl

Abeokuta

P ratl'1s111-1rrrt

Meloitlogt,tte
H elicotylencltus
Roh, I e rrc lt uI us rc tt (o t.r tti.t
Tricltodorus
Xiphittenw
Scutcllotrcnta
Dorylairnus
Rlrubditir
Eutylencltt.rs

7.3+0.2 (11261
7.lt0.l (i2i.1)
6.er0.3 (985)
6.8t0.2 r856)
3.1t0.3 (2-51

1.8t0 i ((r)

4.-5 t0. 1 ( S6 )
7.2t0.3 (1302)
7 .2t0.3 ( i299)
2.-5:r0.0 112)

densitr'/25{}g sriil
6.9t0 3 (1001t

7.it0.2t1194t
6.5t0.1 (6ll l)
(r.610 I (769)
2,4t0.1 ( I l)

0.0
0.0

(r.9+0.2 (9tJ3)

6.7t0.2 (199)
2.7t0.1 (1-i

density/2509 soil

*PripuIation
Iircrlue ncv

()ccu I'ret1c0

*Population
Irrctlrrcncv of'

<lccurrcnce ( 92, )

-50.6

98.6
40

53.-5

E.l
0
0

3:1

i8

100

9E.5

93

E9.-5

0.(;
I .-+

2I
98

9E

l3

^^-lLdr I

1r,a

rh. r

don

*Each figure is iir. rn.l ,r llssxYc(l lb| ilematode popLrlatioris and tlre r):.ltural Lo-u trlrrs{or.nrJvaiue u,'ith actual cour'rt rir

significantly (P:0.05) sttllpressed galling o1' tiie plant roots at all levels ancl in ull tlre seasons o1'. the rrial. Car.botura, ut rhr

rtcntatode counts 1l'otn tcn

lrarcirtltesis

1o./:
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rhorter in ellch tll'the tltrce scasons. At Abcokuta. coiltrastin!tiv orrlv rlre l.() ks a.i/lrlr ol crr bolirnlr nitris lLpplied. sr cnil'lcantlv
) a|tected tlte nunrher of davs to 509i' floivering in lCOl Iate sca:o:l cr1rg1iy1rg111 ('I'ah1c -{)

I (a) I{ealtlr-v- cowl)ea roots (h) Grllcd corvpeu roois.

.Ompxred tvith those 01'cotttrol plots in lkcnne a:rri rilso at.,\heokLrl:i u'irli the crccpliort rtl iiL.)0k-177-2 (Tahle -i). Ho',ver,er

;rbotiir-lln. respeciivel\', cotrtltared rvith tlte least ralc oi 2.-1 kg l.i/lra ai lkcnnc and Abeokute. r'c-speclively (Figurcs l&2).

.I to 7E% ancl 8E.4 to 1337, fitr l1'e-brown. I-f90K-177-l arrd OIoi'in vririctics rcspccrivclv.l-hc cosr-bcnc1'rts ot rreatrnent o1'

n appiied alone rt 2.4 kg a.i. 3.0 kg a.i and i.6 ks a.iihr wcrc N90.99"{.-50k. NS9.2-10.00k and N9i.676 00k respecrively iir

tel)') and lor eacil crttppinu scltson. For the 200 1 und l00l llte seils()n\ triuls ut AhcokLri,r, lrigher rnonetarv;rrofits r.verc
i u all the levels. rvhile in 2002 earlY season no prol'it was lccoldcd. IJori.cver. ar Ikerrte in lill rhc scason, t2000-2002late).

n rate applied et 3.0kg a.i/ha rctulned thc hishest nronctrrv irKrl'irs of ++1.i.9116.00k. ++l+.,5 11.50k rnd t+5 I,976.00k fbr 2000.

ru,itir IT90K-277-2 r'ariety ('l'eble 7).

(b)
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a

Table j: liff.ect of carboturan on number of galls pcr root svstem olthree co\ipea',.aritties iir thrce iicirl txperiillents at Iktttne

Sbruii.uta

,\Blroi(LiT,-\
Carhoi uran rate IKENNI]

100 I Late 2002 L.ate l0rJlEarlr'
1000 Late 2001Late 2002 Late

0kg a.i/lta.

l lkc a.i /ha

3kg r.i iha

l.6ku a.i /ha

1.3 r o.2i'"

0.6 + 0.1"

0.6 + 0.1'

1.0 * 0.lb

0.5 + 0.1'

0.5 + 0.1'

0.8 * 0.1b

0.3 * 0"

0.3 * 0'

i.+ = o. t'
0.6 t 0.1'

0.8 + 0.1"

r I r O 1b

0.6 t 0.2'

0.E t 0.2"

l.-l +'0.2'
- - .h

1.0-U.i"

0.-i = 0"

0,3 t 0"

36

36

36

36

2.2 !4. 2.1 +0 a 1,n / Il +ll 1.8 :r 0

r.i = Activc ingreciient.

l{eans in the sarne column lyith the same letters are not signilicantii (P<0.05) different'

0ajl irrdcr= 0 - 0 gall; 1 - l-2 gallsl 2 - 3-10 gallsl 3 - I L- 30:'1 - 3 I -100: 5 -> 100'

r60

L-10

110

r00

EO

(r0

.i0

20

0

fl IfeBrou'n

tr I'I9OK

n Oioyin

okg 2.;1kg 3.0kg

Carbofuran rate

? JL o l.0kc

Carbofuran rate

3.6kg

E IfeBrorvn

EI IT9OK

tr Oloyin

(b)
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1i{i

200

150

100

50

0

3 Okg 3.6kg

Carlto['Llr:tn rate

Iiigurc 1: Mean crain Yrcld (g/plot) ol'three co\\.per.,uricljcs ls intlLrcnccd
seasons at Ikclinc.

Means with the same Icttcr oi cliuh varictv are not signrl'icultll dilterent

t80

160

140

l]0
100

30

(;0

40

20

0

okg ) !Lt.n -\ tlt\ I

4

u
E

E Ile urorrn

f] IT9OK

D Oloyin

(c)

i'r\'carhol'ulan in (a) 2000, (b) 2001 anrl (u) 2001 laie

E IlelJroivlr

tr tT90K

El Olo,,'in

0!

3.6kg

Ilatt ol ('arlrolitrarr

(a)

l(

2(

2(

)t

2(

2(

:i
2L

1r

2t

1a

20

4.1

-I
.-tr

400

350

300

2-50

200

I -50

100

-s0

0

fl lltllr.:u'n
tr IT9OK

tr Oloyin

\

llatc of Curbofurln "

200

(b)

I

'..,.,..ifu Tabr

ii*l "ru",

3.6kg
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D I{'eBrou,n

tr IT9OK

D Oloyin

okg 2.4kg 3.0k s 3.6kg,

Rate of Carbofuran

C.

Figure2: GrainYiejd(g/plot)oftirreecowpeavarieticsasinfluencedh-ycarbofur-anin(a) 200 l.(b) 2002 leteand(c)2002eariv
seasons at Abeokuta.

Table'1; Cost-bencfit analvsis of corvpea grain f iekl (k/ha) as intlueucecl by carbofuran in three tield experiments irt
{beokuta ancl Ikenne.

ABEOKUTA IKENNE

160

140

1)n

-? rnn
s380
r3

-? 60

.10

20

0

!J

3

(l

50
tJ
t=-
=u

Clain

vield

kg/ha

'lotal

Value of variable

output/ha cost

Gross

nrarci n/ha

Cl r.ain

,vie)d

ks/h.r

Value of

output,/ha

Gross

r'n.t rgr n/ ltJYcar

l0{) i L

l00l1l
1 r!11 T

ItxlrL

t00:E

:001r_

:001L

:OC]E

r001L

lrntTl

]ffJ]L

0

0

0

'\ ,1

a .'l

1-rt.+

3.0

3.0

3.6

J.O

3.6

2.1.5 .-5

360.0

)082.2

341.I

4 l -s.0

142t.7

lI ).3

535.0

1460.0

592.2

6r6.0

1541 .6

r7662.50

27000.00

9 1 987.00

255 82.50

3l r25.00

12 r 354.50

53491.50

401 2-5.00

r 24100.00

4,1":! I 5.00

46200.00

13 r 036.00

96E0

l 0860

1 0860

2?.940

30360

30360

304,10

34860

34860

33940

39360

39360

79E2.50

16140.00

8 1 1 27.00

2642.50

765.00

9099"1.50

23057.50

526-5.00

89240.00

I 0,17-5.00

6840.00

9I676.00

2000

200 1

2002

2000

200 1

2002

2000

200 I

2002

2000

200 l

2002

3t1.1 19866.00

r6E.0 12600.00

556.0 47260.00

39 i. r 23466.00

330.-5 241E7 .50

101.1 60154.50

686.1 4I 166.00

711 7 5JO5' in

102I .(: 86834.00

595.0 35700.00

625.5 46912.50

936.6 7961L00

9160 10106 00

e68g 2920.00

i0860 i6400.00

22460 t006.00

22940 1847..50

30360 29191.50

25?"60 15906.00

30440 ?.i.s 12,5q

34860 -5 1976.00

28060 7(r40.00

33e40 I 3972.50

39360 .t51 00

e.i . Active ingredient in kilograms/ha
= l.aic season

= Errl),season

ri.i

;la

-t,

ll
..i
ili
iri
u,i
Iti
Iil
if,!

,ll
t1

.i1

il ,

.1,itli
'{l

,i
l,i

'1li

i'l
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Tahie 5: Cost hcltclit ttt e ltrholllttt trelrtrncnl ritles ()n gri.lrtr yield ol lllcc e\r\\ l)t.i virr'tL:trcs

Crein vicld

kgi ha

.t

; ill

. t.-.

:: . -.-l

' "ri-

Carbofuran ratc Vailety

'l'otal Gross

Valuc of varilhlc rnarcit/hu

output/he cosi (,Fi/ha)

0kr: e.i/ha Iie Brou'n 301 .11 23082.7-t l0 100.00 12982 7l

I1'90K-277-l 172.)2 -57916.50 10100.00 47E 16,50

Oioyin 231 .1 ,1 2I582.75 10i00.00 11482.7-5

2..1kg a.i/ha Ife Brou,n .531.1 r 39S13.25 2.5251.33 11519,92

i'r-90K-177-l 751 (r(r -5637.150 15253.33 31 121. l7

Olor,in 151.r3.33 14i2i.67

3.0kg a.7ira It'c Brou,n Ei I.(16 (rli7-1..50 -10 is6.66 32187.64

r'.l|l

Jro;
r1'90K-177-2 9S7.t2 7l0i 1 .50 301E(r.(16 43S54.84

;rl

Olol,in 75(r.66 567-19.50 301 E6.66 26562.84

3.6kg.r.iiha Ifc Bror.vn 70,r.00

tT90K-277-l 9E.5.-5-5 719r6 l5 33786.66 40129.59

7(r3.iiE -57191.00 3 3 7 S6.66 23 504.3-+

't.l

kg a.iiha=active ingredrent in kilog'anrs per hecrare ii,,i

Discussion 
,i.n ,

..', 1.. :

Hoestra (22); Parvatha (14) ancl Hague and Gou,en (10). ,t;.'

.;r"'

and at both locations. This agrces \\,ith Gowen (9): Adegbite aucl Adesivan (l) f indnrgs \\'ho reported the efll'cclivcness of carboliir;l j,l

irt suppressing nenratode populations. Population densities ol nematode pests werc signiticantlv reduced at the lowest applicarion r* ; .ii

iire contrast in the physical and chentical pnrperties of the soils rs rvell es the dift'erent Lnicro agro-ecoloqies of the studi''-::e. i
Proljtable grain yield increascs in Southrvest ot'Nigeria rnay not be possible lvithout controlling ihe activities of both ttctnltodc r;::
insect pests. Hence plots itrterrilcd t'or cori'pca pr{)Lluctirrn :hould he sarnpled tbr plant parasitic Iientatodes and judierous u:s 

'-i

lTg0K-271-2wastheleasral ctccl. Thiscorroboratedthefinclingsoi'Singh etaL.,l11)thatITS0K-271-2istolerantorhasamealljri 1,.

plants the more the yield to he expecteci tliereof'. The gross nrargrn analyses show tirat higher nronetary returns obtained tor ull n; l
varicties rangod betu,cen N3,E5 I ancl $E2 1,-592.50Vira attribLrtable to carbofurau application. Hence the rnciusion ol carboluran:cr i:.
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