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Abstract
The role of the rootknot nematode Meloidogyne incognita on nodulation, growth,
and grain yield of four cowpea varies ivere investigated in pot experiments. All the
four varieties did not form nodules when inoculated with 4,000 eggs and juveniles
per pot. However vita 5 and II 124-5M form nodules better than Ife-Bimpe and
Tvx-3236 at lower inoculum levels. Dry shoot weight, root length and plantheight
varied significantly among varieties and between the levels of rootknot nematode
inoculations

Flowering was delayed for up to 46 days in cvs vita-S, Ife-Bimpe and rvX3236
depending on the levels of inoculum. Flowering was not significantly delayed in cv
IT 124-5M at all inoculum levels. Grain yields were reduced by 4l.2Ou/0,85.80g0 and
96.60v0 in cvs vira 5, Tvx 3236 Ife-Bimpe respectively. Despite high root gall
indices in cv IT 124-5M, it out-yielded all varieties at all inoculum levels in this
study.

Introduction
cowpea, vigna unguiculoto (L.) walp is an important grain legume crop in Nigeria.
About 9090 of the estimated 4 million hectares of land put under cultivation annual-
ly in Nigeria for this crop is in the savannah zone (Raheja, 19767. Average annual
production of cowpea in Nigeria has been estimated at 900,000 tonnes (Singh et all
1983) and this represents about TOVo of total world production (parh, l9g3). yield
on traditional farms range between 100 and 250kg ha-r (Jackai and Daoust, 19g6)
while improved varieties may produce up to 1.20 tonnes har depending on inseci
pest and disease control. One of the important pests reported on cowpea in Nigeria
the root-knot nematode, Meloidogyne sp (caveness, 1967; Amosu, 1974; olowe,
19767.

The root-knot nematodes, Meloidogyne spp are cosmoplolitan pests of crops
throughout the world (Jensen, 1972). They are important pests of cowpea
throughout Nigeria (caveness, 1967; Amosu, 1974; olowe, 1976; Singh and Allen,
1979; ogunfowora, 1981; olowe, lggl). Three species of the nematode are known
tobewidespreadinNigeriawithM. incognita38.lgo andM.javanicooccurredleast
frequently (l3.7vo) (caveness, 1976). while caveness (1g76) found that mainlyM.
incognito occurred around Ilorin, Wilson (1962) did not distinguish between the
species in the same locality.

Estimated yield losscs on €owpea in the West African subregion due to root-knot
nematode attack ranged from 3090 to94v/o (olowe, l98l). A yield loss of 59.lgo was
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observed on cv lfe Brown grown on root-knot nematode infested soils (Ogun-

fowora, 1976). Olowe (1976)also reported a2510, yield loss on cowp€a grown in

pots ana inoculated with 133 eggs of M. incognita per litre of Soil. Yield reduction

ior. to 9470 when inoculum rose to 13,300 eggs per litre of soil in the same experi

nEnt.
Field infestations of the root-knot nematodes, Meloidogyne spp are manifested in

drlorotic unthrifty and wilting patches resulting in early {eath of stands' Poor

flowering usually result in poor pod set 8nd eventually pocir yield. Such infected

flants show chrracteristic multiple heavy galls all over the root system (Singh and

Allen, 1979).
High yieiding varieties which are not necessarily resistant to or tolerant of the

root-knot nematode Meloidogne species have been released to farmers and have

gained wide acceptance because of their grain quality and palatability' The com-

[arative pathogc;icities of M. incognita on these varieties are of interest so that

varieties can bEselected for locations based on the root-knot populations especially

for farmers who can not afford chemical control of the nematode pests of cowpea. 
,

Materials and Methods

Effects of root-knot nematode inoculotions on nodulation

rou, co*pea varieties namely: Ife Bimpe (Ex IART lbadan), TYx 3236 Vita 5 and

IT l2+jM (Ex IITA) were used in thesc studies. Two secds of each variety were

danted in 500cmr air-dried sandy loamy soil in 25 plastic pots. At 5 days after ger-

mination 5 pots (replicates) each per variety were inoculated with 0' 500, l,(no'
2,000 and 4,000 eggs of M. incognita respectively. Thc eggs were extractcd by the

Hussey and Barker (19?3) rnethod. Populations wer determined by thoroughly r:ri;i

ing thi extract in l00mt of distilled water and counting egg population lml *Siquot:.

The scedlings were watered regularly every morning" They were careful!'-ri upro*|r':'-i

and washed thoroughly thirty-five days after inoculation" The plant h*igi\t, r*r-r'

length, dr_v shor weight, per plant were recorde*. U'tre root systern were raie* far Sili
indices. The data were subjected to analysis of variance and the mean differe**t;
partitioneri by the use of the Euncan multiple range test"

F-tthogenicit,t o.f h:{. incognit* on Sour u}wpe6 varie'!ies

Eighty btraek 1S!. potyb,ags were f?llEd wittr ?1. steam-sterilised sandy i::rsttty *c*ia.

TWo eaeds were plented per polybeg amd twenty potrybags were piaa ted i:er va-l'i*"i'

Five days after germinetion, five pelybags par variety were each ineeuls{,sei wit& i)"

10,ffi, z$,ffi sEtd 40,ffi cS8$ resp€ctively. The pots werB watered reguiarly ev*ry

rnorning and sing$e superphosphate fertilizer was applied at the rate of 59 grcr pol *5

days after germination. Cymbush l0Ee {Cypermethrin} was sprayed tirr*e times at

the re,te of 4nnl. per litre of watcr at weekly intenvals starting fronn the 6t!: week.

Records were taken of the 5070 flowering date, number of finatgre pcds per pot,

dry grain yield and number of dry seeds per pod. The gallings were rated q.s follorvs:

= no $alls
= I - 590 of root system galled

= 5 - 259s of root system galled

= 26 - 5090 of root system galled

= 5l - 759e of root system galled

= 76 - l@90 of root system galled

0
I
2
,J
4
5

(after T'aylor and Sasser, 19?8).

46



.l;,,..-sa-

Effects of M. incognita on nodulation
,qll ,hr ferur verieties of cowpea used in this study faired to nodulate when they wereinoculate<l with 2,tr)0 and4,6x} cggs of M. incognita."spucti"ay. Ife Bimpe hadsignificantry lrigrrer than other varieiies foilowed by TVX iz3o oh"n no nematodeswere added to the soil (Table l). Although reaf number did not vary significantryamons the varieties, 

{r-1hoot weighr, pt*t-r,.ieni*;;;;;;;h were depresscdby the inoculations (Table r). rtJgimpe showid ."ou.tionr-o? 40.30s/o in pranttright and 33.5090 in root length while IT r2+sWshowed."Ju"iron, of4g:6090 inplant height and 44.ss/o in root rength when inocurateo wi-n +ooo eggs of M. in-cognita respectively. I' rlrr ''q
Root gall rating increased with increasing inoculum level. Arthough cv IT rz+sM$ored the highest dry Inatter at all levei of,inoculum, alr varieties supportedpopulations of M. incognira (Table l).

Pothogenicity of M. incognito on four cowpeo vorieties
The cheracteristic generar chlorosis and poor gro",trr *ere manifested by all the fourmrictiq. at varying degrees depending on im rcra of inocurum, although cv IfeBimpc end rvX 3236--w-erc scvcrelyiri*tJ. lr t2+sMinoculated with M. in-cognite onlv showed slight chlorosis whcn .o.p"rJ *il ;;;trol. At harvest

IABLE r: EuFlECrSolIly.:.-ys 
lopULATroN LEyELs oF M. rNcoGNrrAoNrlroDULArroNAND"no*Ebi"ro"u"*^iii*i"iirii#i#;,#rrRryDAys

Yaieties Levels
(Nemotode)

etgs

No.of Dry phnt
nodules Shoot ht.(mm)' wt.(t)

No, of Root
leaves galt-. index

Root
length
(mm)

Vita 5

Ife Bimpe

TVx 3236

TT I2+5M

97.5b
84.Sab
73.5a
66.9a
67.6a

97.8b
8l.2ab
69.2a
60.5a
58.4a

84.8ab
8l.9ab
73.4a

66.2a
64.6a

I l0.Ec
l06.5bc
l0l.3b
9l,9ab
X).2ab

205.80d
l95.Scd
156.75c
lag.25b
106.25b

256.N,
215.5d
l(D.6b
50.8a
42.2a

308.0e
267.8d
149.5c
98.4b
99.5b

23l.0de
I 85.2cd
I 53.6c
l4l.8b
128.5b

9 0.08 n.o
7 4.5
7 5.0
7 5.o

0 l2de 3E0d
5m 9d 32jcd

1000 3b 27crc.2m 0a 220bc
4m0 0a l60ab

6

6

6

5

5

0.0
2.0
)a

3.0
3.5

0.0
4.0
5.0
5.0
5.0

w
350d
265c
190bc
l60ab

360d
280c
l90bc
lna
l00a

74o/h

630g
5l0f
47kf
*

0 t?f
500 lod

1000 4b
2W 0a
4000 0a

0 t2e
500 8cd

1000 2ab
2W 0a
4m0 0a

0 lld
500 7c

1000 Zab
2W 0a
4000 ga

7

5

4

3

3

r./

6

5

5

6

5

0.0
4.5
4.5
5.0
5.0

abde Means *,nrn .oru.
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however, the roots of this variety inanifested severe galling at all levels of inoculum'

There were significiinl differences (P = 0"05) in days to 5090 f?owering in all the

varieties. In cv Vita 5, flowering was delayed fat 21 days when inoculated with

10,0m eggs of M. inccgnira and rising to 45 days with 40,&) eggs of M. incognita

respectively. FIowever, in cv IT l2+5M, 5090 flowering did not vary significantly

among all the inoculum levels (Tables 2 and 3).

Mean pod number per plant varied significantly in all the four varieties, and at all

levels of inoculum. Pod formation was significantly higher in cvs Vita 5 and IT
124-51.71. The mean number of grains per pod were also significantly different among

the varieties and among the treatments.
In cv Ife Bimpe, although the pod number was highest at 4O,000 eggs (2.91) grain

number per pod was least (1.44) among all inoculum levels. Hence, many of the

pods were not filled with grains. Grain number per pod was highest in cv IT l2+5M.
Grain yield was adversely affected in cvs Ife Bimpe, Vita 5 and TVX 3236 (Table 2).

In cv IT l2+5M however, grain yield in the control treatment was not significantly
better than plants inoculated wirh 10,000 eggs. At 20,000 eggs however, grain yield

was 27.8590 better than the control treatment. The 40,0fi) eggs inoculum resulted in

18.5690 yield loss (Table 3).

In all the varietieis, root gall index increased with increasing inoculum level. There

nrre positive correlations between root gall index and inoculum levels in all the

varieties. Inoculum levels and grain yield were negatively correlated (Table 3).

TABLE 2: SUMMARY OF YIELD PARAMETERS OF COWPEA VARIETIES INOCULATED
WITIil MELOIDOGYNE INCOGNITA

Variety /
Treatments

(No.of
Nemdtode

e889

Mean 5040 Meon
Flowering Number
Days of Pods

per pot

Mean Mean Dry
Number llteight
of Dry of Grains
Grain/Pod (g)per'pot

Root
gall

Rating

Vita 5

Ife Bimpe

TVX 3236

IT 124-5M

0
10,000
20,000
40,000

0
10,000
20,000
40,000

0
10,000
20,000
40,000

0

10,000
20,000
40,000

7.58f
6. l4e
5.91de
5.37d

8.22ef
5. I 7cd
4.76c
4.83c

45.50a 3.511

72.&c 2.49d
8l.60c 2.32c
9l.20cd 2.21c

43.20a 2.30c

65.00c 1.83ab
74.20d 1.47a

81.40cd 2.91e

52.80ab 2.59d
u.20rc, r.64a
72.80c 1.80ab

83.20c 1.77a

52.80ab 3.80g

54.20ab 3.3'lf
56.20b 3.60fg
55.00b 3.49f

6.04de 7.36e
3.70c 2.26b
2.24b 0.90a
1.44a 0.25a

7.54f 6.20d

5.16d 2.89b

4.29d 2.49b
2.68b 0.88a

8.18f I 1.31g
7.82f I 1.06g

9.489 14.46h

7.91f 9.2tf

0.00
2.20
3.80
4.q
0.00
4.q
4.60
5.00

0.00
4.ffi
4.60
4.80

0.00
5.00
5.00
5.00

abcdefgh - Means within columns with the same superscript are not significantly different (P=0'05)
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'IABE E 3; IIqCRE.AEES IN FIOWEI(ING DAY$ ANi) l+ECRfl,ASnS Ai",{Ci Iiqi-iitASES EF{ fifr,dil\
" YIEF,D OF FOUR COWPEA" VARiflTiES TI{OCULAT&& WIThI,d,,18i#?S{}{iYT{E II\|C#GNrTA

Variety/
Treatments

(No. of
nemabde

ecg9

Increoses VoDeireases Correlation
in Days to & Increoses Coefficient

5070 in Grain Inoculum
flowering Yield level/yield

days

Vita 5

Ife Bimpe

TVX 3236

IT 12,1-5M

0
10,000
20,000
40,000

0

10,000
20,000
40,000

0

10,000
20,000
40,000

0
10,000
20,000
40,000

0
27.20
36.20
45.80

0
21.80
3l .00
38.20

0
11.40
20.00
38.20

0
1.40
3.40
2.20

0 -0.68
-37.10
-49.40
-4t.24

0
-69.92 -0.82
-87.77
-96.60

0
-5.38 -0.91

-59.84
-85.E0

0
-2.21 -O.34

+ 27 .85

- 18.56

f)iscussion

The root nematode, Meloidogne incognita adversely &ffected nodulation in thc
four cowpea varieties. Under high soil populations, nodulation was completely
preventd in the cowpcr pluts. This is applrently due to the hypertrophy and
hyperphsia taking place in thc infectcd roots thereby preventing normEl activities in
such roots. Teha and Kassab (19t0) obscrvcd hinilcrcd nodulation in Vigna sinensis
infccted by Rotylcnchulus rcniformrs ospccially whcn rhizobial inoculation is
preccdd by thc nematode infcctions. varschney et al (19t7) observed reduced
nodulation when M. incognita was inoculated 9n cowpea. Similar rcductions in
noduletion on legumes have bcen reportcd by Mescfield, l95t; Nigh, 1966; Taha
and Raski, 1969; Belasubramanian, l97l; Husaini and scshadri, l97l; and sharma
end Sbthi, 1976 due to root-knot nematode infections.

Thcroot-knot nematode infection reduccd dry shot weight, root length and plant
height. Hence, the nematode affected the plants two dimensions first by reducing
Erowth and secondly preventing nodulation which would improve soil Nitrogen
levels. This may have partly accounted for the chlorosis observed on the plants.
Both cvs Ife Bimpe and TVX 3236 were rnore severely affected by the infection while
cv IT 12ri-5M, with very innpressive growth and high root gall indices appeared to be
most tolerant of the infection. Sinnilar breactions ta M. ineognr'fa were observed by
Nandwana and Yadev (1978) in g out of 5l local and exotie eowpe&, varieties while
Starrna (1983) also found 5 oret of 26 eowpea cultivprs to be tolerant. In cv Vita S

however, the low root galtr indices and generalty good srowth are suggestive of soqne
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bvels of resist&&c€' some levels of resistsnce in cowpea to root-kuot inf"ection havebeen identified in India {Sr}{r and Reddy, 1982; Daslkar 
"nA 

puijt, tgEI; Fhukan etall, l9t2 qnd Thekar- and patel, 1983) ;d in Nigeria (A_;: 1984; Singh andAllen, 1979; Olowb, 1976 and lgEl).
Thc delayed flowering of cv vita 5, Ife Bimpe and TVX 3236 is indicative ofpathgenic potential of M. incognits on the varieties. This is further amprified bytheir significantly reducea grain yiela. similar observations t"u.-u""n made on Ife

ilil"::r:lJj::ora' le76)' olowe trssrtaho made simila. observattons on some

In cv IT r2+5M hoy:y.I, fl0wering dates were not affected by the levers of in_aulation. The grain visrd increaseaalv ii.esyrvith 20,o0-"o. ., M. incognito.This appears to be a hypersensitiv. ,"".,ion of the variety teading to an over com_pensation of the level of nematode damage. Similar ..""tion, i"rlbeen observed onAmaranthus sp. inocurated with Meroiiogyne spp. (Ezekwes,i and ogbuji, l97g;Bafokuzara, l9g3). yierd-lg:r.r ot qt.ioa/i", x.aqo ana as.Eoi, were recorded invdita 5, Ife Bimpe and rvX 3236 respecti"iy. rrr"r" viera rosse, are very high andturther indicate the pathogeri" poteriiJ oi tr,. nematode ;;;;;" rerd reduc_tions. The significantly reciuced grain nriu", p€r pod *r,"n trr. .owpea varietieswere inoculated with M. incognita,r,.1, ..1"r.'r. ;.dr;-;j; fertility as wasobserved by Khan ( r9g7) on ,oot-knot ,"matoa.-infected to,,"io pr"nts. caneness(1973) estimated 30go yield loss o, .o*p""-oue to M. incognitowhile ogunfowora(1976) reported a 59.1%.yielo loss ln'"o*p"a grown on nematode_infested soil.c)lowe (1976) arso reporred up to 9490 illd ilr. under 13,300 eggs per litre of soil ofM' incognita inoculation.-The root g",i"ai"., recordeJi;ilire simpe, Tvx3236 and IT r24-5M indicated rr*.r,iir. reacrions. However, cc IT r24_jMmanifested high toreran": r..y:r in t"..r oi gooa grain yierd. The ioot gatt indices ofo' vita 5 and the grain yield indicated rorr". r.r.r, or ,.irt"n..i J *t. incognita.
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