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ABSTRACT

A survey was conducted to investigate the effect of physico-chemical
properties of soil on the incidence and infestation of plant-parasitic
nematodes on Pepper, Capsicum spp from two local government areas
(LGAs) of Niger State, Nigeria. One hundred and twenty soil and plant
root samples were randomly collected from pepper fields and
examined. Results showed that six genera of plant-parasitic nematodes
were recorded. The most frequently observed and widely distributed
nematode species were Helicotylenchus multicincrum followed by
Meloidogyne spp. and Scutellonema bradys with frequencies of
occurrence of 48.2, 34.8 and 12.6 % respectively. Highest nematodes
population density of 405 in 100 ml soil was recorded from Maje
followed by Annaba with 205, both in Magama LGA, while the lowest
nematodes of 20 in 100ml soil were recorded from Nagwamatse in
Kontagora LGA. Correlation analysis revealed a weak relationship
between soil physico-chemical properties and nematode population
density with maximum value of r = 0.38. The results also showed that

2 *apaﬂ from the direct influence of the host plant, soil properties play an

lmportant role in the distribution, abundance, and structure of plant
paras:tlc nematode communities. This demonstrates the potential of

i nematodes as s bio-indicator organisms of soil health.
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INTRODUCT]ON

PaPper: belongs to the famnly Ggﬂpswum and is a member of Solanaceae family (1). The *genus
_- f@apsfcum eons:sts of approxxmately 31 SpEcies of which the five domesticated
; -L?, (& ubaecatum {0 chznense

species are C. annuum
ﬁuréscens L. and C. Pubescen. (2). Pepper is an important

' :agncultural crop "not only becauysé, of 1ts ;GCOTIOIIIIC importance but also due to the numtmnal and
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colmpounds (3). It is the world’s second important vegetable, ranking after tomatoes and it is the most
oroduced type of spice flavouring and colouring for food while providing essential vitamins and
minerals (3, 4).

The nitritional! value of pepper merits special attention as it is a rich source of vitamins A and E (5),
Both hot (Capsicum fruitescens L) and sweet peppers (Capsicum annum L.) contain more vitamin C
to pres/e_nt flu o,olds than any other vegetable crop (4). In many households, pepper provides the only
needed flavour to enhance intake of otherwise diets. In addition to the uses of pepper as food, (4)
pointed out that pepper is used for cosmetic production, condiment and medicine as well as
ornamentals in gardens.

Nigeria is known to be one of the major producers of pepper in the world accounting for about 50% of
~ithe Atucan production and the major area of production is Northern Nigeria (6).  Pepper is one of the
: if'lye most: rmpoltant vegetable crops used in Nigeria as condiment and food flavour. The different
| 'vartettes of penper provide i income for women and children who cultivate it in large quantities (7).

Pl'mt Parasrtrc Nematodes (PPNs) alone or in combination with other factors reduce crop productivity

‘andithey tause: farmers and nursery men thousands of naira in crop loss annually (8). The damage of

- erop caused by PPNs depends on agro-climatic conditions, host susceptibility, pathogenicity and other
clrmatlc f'xctors (9). The PPNs have been of great concern, as they are responsible for yield loss of
about20 -'94 % (10). They cause various malfunction in plants in the form of stem and root galling,
perforation of : leaves stunted plants, chlorosis, and are also responsible for weak stem of plants,
leading to poor plant yield, thereby i Increasing production cost (11). The PPNs are plant feeders that
reduce crop growth and productivity. Majority of PPNs feed mainly on below ground plant parts like
bulbs roots and tubers (12, 13). However, the root lesion nematodes burrow into the root, where they
feed and causeidamage within the plant roots (14). However, after infection, plants and roots may die
in” the! end of 'the season, and then root lesion nematode migrates out into the soil (11). Reports on

nematode mfestation mdrcate that PPNs exist in a poly specific manner (15, 16).

Ideally nematode managemem programme is species-specific and as such identification of nematode

specres present m any given fi field i 1 important. The role of nematodes in limiting vegetable production

dqpends largelj on the farming system used, the chemical and/or physical environment in the soil (17),
_';.and on the cltmate (18) Report by (19) showed that the intensity of the relationship between PPN

'feomm‘amt}t and sorll type vaned with. the' nematode species and that nematode reproduction was
posttwely correlat’ed w1th relative humzdrty and negatwely correlated with air temperature. Also, the

| _;workers observed that sorI texrure is the most rmportant factor influencing the presence of some

nematode spec:es and these envrronmental factors affect the ability of nematodes to paras:trse and

'rLebtoduce on fhelr host ; ""? '|" b ’- i

| "Thé preseqt study‘ was, therefore set. up to oblam an up to date

e '__,

status on nematode populatlon
1th€lf‘ mfestat:on levels as well as relatlonshrp with soil propertres in order to develop an

efféetrve"bepper nematode mahagen‘ient' strategy for pepper farmers in Nrger State, §

B ' 112 MATERIALS AND METHODS Aiebie,
EA systématrc . Urv yi I.as ‘cmducter'i to mvestrgate out reliable estimate of pepper ﬁeld rafested wrth
_:.rplant tparasrtro nerﬁatodes m pepper' grovs/mg areas of Anaba, Maje, Ibeto Nagwamatse Fann shmge
;’.aﬁdﬂ.,iop areas ‘of nger siatE : ' 4

215 Fléld Samphng i

-Durmg tlie surveys, root and sorl sarnples were carefully collected from 30 d:ﬂ'erent localmes havmg
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e\'téngi\c pepper cultivation from randomly selected fields to access the incidence, intensity and

d;;mhuli(’ﬁ pattern of plant parasitic nematodes. For each field sampled, an area of 500m” was marked
1;1.(1..1 hand tm\\:'cl used to collect 10-15 cores in “W™ pattern around pepper plants at the depth of 10 ¢m

The soil cores were carefully mixed in a 5- litre bucket, and 250 ml cup full of the mixture taken into a
plastic bag labeled with the name of the pepper cultivar and the site number for transportation to the
laborQTOry for assay. A total of 60 samples were collected in all.

2.2.: Nematodes isolation and counting
Nematode extraction from soil was carried out using the method described by (20). From each bulk

s.ﬁnplb. about 200 cm of soil sample covered in cheese cloth and placed in a tray on top of a 2 mm
mesh and approximately 100 ml of water added to it until the mesh was slightly covered with water
‘and this enabled the soil to contact the water for 24 hours to allow the nematodes to crawl out of it.

[n order to count the number of nematodes, the triplicate of Iml from 100 ml homogenised suspension
was taken in 10 Huxley nematode counting slide and observed under a compound light microscope.
with 10X magnification on Nikon's Eclipse 50i microscope (Kent, WA) as described by (21). Average
ofilhree counts was expressed as the mean population density of the nematodes per 100 ml.

2.3 Dete'rminption of nematode population density:

The abso;lute‘fii'equency, absolute density and prominence value of the nematodes were calculated
using theimethpdology of (22) as given below: -

E ated i TR i}

Absqlluté freqilency B s .ix 100

gy 4

Where e = total number of samples COlltammg a given nematode species and, n = total number of
samples ata glven site :
PRSI R R SRR ' ‘ Number of nematodes in all samples

Absoiute'densnty e e R S x 100
3 ! ' . Number of sample collected o Ny

Prommence va]ue Absolute den51ty X \fAbsolute frequency/10

-214 SonlAnalys:s ik ,f; : RN
FLom the' remammg Eulk sonl samples 300 g sml subsamples were taken each air dned and ground to

fine pawder The samples were used to analyse the soil chemical propemes such N orga‘mc carbon, pH
oxganic métter and also“ the‘texture cxf the sml accordmg to the method of (23) '; Hie AL '

2.5¢ Stanstltal analysns |
All data were s‘.ubjected 0 aﬂalysns of varlamce (ANOVA) using statlstlcal soﬁware pabkage SPSS 16

-The relatmnsh;ps betweén nematqde dlversuy and population density and soll physwo Chermcal
,pmﬁerhes Jveré aséessed by corfelaﬂonanalyms using SPSS | RN

i '3 RESULTS AND DISCUSSION Gie AN
Sl.'x genera of’ plant parasmc nematodeS‘ némely Helicotylenchus mulncmctum MelOldogyﬁe sp,
.-Scm;eﬂramema bmdys X phmema sp., Tylenchulus sp. and Prawlenchus Sp were encountered in this
_stud‘y (’I‘qb[e I) Analysns of samplqs by local ‘government shows that the 51x (6) genuslspec;es were
fdbmif‘ edm thé three surveyed Vlllages of Magama Local Governmen; Area ln Kontagora LGA only
r'long the three sites whlch were Mefozdogyne P H

! l'L .:;,: l|..-

'i‘

three gqqerajspec:es were encountered ‘a

iu'i Il

-umu[tiaﬁictwn dridS bradys : '.‘=., e gl 3]
Qi‘ thé sm garamnc nel"natodes genera 1encountered the spxraﬁ nematodes (Hehcorylenc!;us
mu‘k:cmctm‘) Wdre fé)und'to be Ql‘edom: nant m the soil sampies as they accounted for up to 48 2% bf
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th;:' pwra:ll nematode population with the PV of 315.6. This was followed by Meloidogyne sp. with
14.8%, & bradds with 12.6%, Xiphinema sp. and Tvlenchulus sp with 2.0% each and Pratylenchus sp.
with 0.40% with the following PV of 144.2, 51.7, 3.5 and 0.31, respectively (Table 2)

Different occurrence dynamics were found for the root samples (Table 2) of which the root-knot
pematodes were found predominant, accounting for up to 195 mean population density of the total
surnber of nematodes isolated. This was followed by H. multicinctus with 75 and S. bradys, with 15
respectively. Xiphinema spp.. Tvlenchulus spp and Pratylenchus spp were not detected in the root

samples.
3.1 Population densities of nematodes from Six villages in two Local Government Areas of

Niger state

From the results in Fig.1 it shows that Maje village had the highest population density of nematodes

wit 405 followed by Anaba with 205, Farin Shinge with 175), Lioji with 75, Ibeto with 40 and

\Iggw;mu!s:. with 20 was the least. -

3.2 l"b\’sko-caiemlcal pmperhes of soils under pepper production ln the surveyed areas and

thelr relationship with nematode population density.

The physico-chemical analyses of soil samples revealed three types of soil texture in the surveyeﬂ
pdpper productmn areas viz: sandy soil with 760- 840 g kg "of sand, Silt with 60-120 g kg " and
40-120 g'kg pf Clay. Soil pH ranged from 6.4 to 6.7 across the surveyed locations, except Maje in
Magama LGA with where it was 7.0. Table 3. shows the coefficients of correlation of physical and
shemical soil properties in relation to population densities of the most important nematodes recovered
from soil and root samples. Correlation of population densities of plant parasitic nematodes from
sandy. so1l was weak with r values for Helicotylenchus multicinctum of 0 19 Melo:dogyrle, 0 21 S
bradys, - 0.23, and - 0.76 for Xiphinema sp. :

Silt s0il was negatively correlated with populations of Meloidogyne sp., X?phmema sp and posxtWely
cdrrelated with 5. bradys, with r coefficients — 0.83, - 0.50 and 0.40 respectively For Clay, szhmema
p. md sigmﬁcamly with r = 1.00%*, and negatively correlated with H.. multtcmctum with r =
-0.34; wﬁﬂe Mefo:dogyne and S bradys r values were 0.34 andl 0. : "res]iednvely W1th the

. : negatwely - |
Mh‘hﬂd weak éoﬁelhﬁons wzth nérhafodes deusxtles mth‘_ _
= o = i f P B

: l'l

S¢ il sodlum Cﬁlif'élatéd ﬁéganvélﬂf wnh M
_ cin Wlthr—*076and.5‘ Brady"‘
' 'ivsg lﬁiédtll }‘l@'ghlively correlated wnth goxl‘ c
é, fies ranging from -0.23 to -0.37, exce =
‘%2 snrd' Mln‘a 2 1=080 correlatéi:l

-‘i.
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(W‘Gh"{fdg}""' f'fﬂ”‘h‘f!r'hu‘) and  Ditylen hus), one semi ecloparasite (Mofylan fitilin)
;unainlnl} wa[c ccloparasites, even though Scurellonema
characteristic apd 1t falls into 10 families

il N

clathricawdatum  has TR TP

In a simijar finding (26) surveyed plant parasitic nematodes communities in ve getable figld
Punjab 'md recovered nine nematode genera on four vegetable plants;
(Lups‘uum fridescens L) cucumber (Cucumis sativus 1..)
gruwn under plastic tunnels,

§ from
ehili and bell peppers
and tomato, Solanum lyeopersicum 1..),
Ihe plant-parasitic nematodes inglude, Pratylenchus  pengtrans,
Aphelenchus avenae, Helicotylenchus dihystera, Radopholus smills, Haplolaimus columbus, M
mr,ogmra,Me‘i’wdﬂﬁ,’tm javanica , Tylenchorhynchus clayioni and Xiphinema spp. Distortion in the

foliage growth in form of stunted growth, leaves chlorosis and wilted plants with lesser fruifs

y Were
evidept in pau.hcs were the symptoms recorded, Similar studies by (27) reported a survey of plant

paramllc ncm'ltodc*i on five vegetables, pepper, okra, tomatoes, eggplant and onions from the River

Benue Val]cy of Adamawa state, Nigeria and found six nematode genera 1o be associated with these

- pjanls of these nematodes gencra, Meloidogyne sp were found to be most widespread, Other
nematodes |cc.ovuc,d were Pratylenchus sp,,

M. javanica, Helicotylenchus sp., Seutellonema and
Long:dorus' 'spp The present study is not consistent with the result of (28)

associated wllh Capsicum in four districts of Mokwa, Niger state,
other | rcpomd works which recorded Scutellonema as

who surveyed for PPN
Nigeria, and 18 also in contrast (o

the most frequently oceurring nematode,
followed by He!fcory!enchus spp., Meloidogyne spp., Criconemela and Aphe

lencholdes as being most
mmmonly assouatcd with pepper (25, 26),

In the: present study, H. multicinctum was not only abundant but also widespread suggesting that this
parasmc nemar.odc can play a very important role in the decline of pepper production in the surveyed
areas’ whare it was predominant, This corroborate earlier works that reported pepper a6 playing major
host to.Hehcory!enchus and eggplant and yard long bean as minor hosts (29).

Dumng the survey in some sites, infected plants were observed to be chlorotic, stunted and wilted, it
was. al:o nonced that mixed cropping was common among the farmers enabhng individual erops 1o
.play hqsmo one or more plant-parasitic nematodes species as seen from the result of the extracted
. ?nemaﬁaﬁes“generaf Spcues from the present study. Thus, the presence of Xiphinema spp on pepper in
'ﬂ1€$lll’%§' area. calls for concern as several WOrkers ha

ve reported that they are. potential vectors of
Ev:rus‘iqfebtmg«some Solanaceous crops like, pefppers, tobacco and tomato (30, 31, 32) lt is repotted
ﬂrafthésa nematodes speclﬁcally transmlt nc;févsmses to Solanacéiafe S R R

,25)/
The mﬂubm.é‘bf soil physnco oﬂemncal propert:es on population

_ d?nsme& of; em &
| altarmvastfgated Phytoparasmc nerriatodeb’ ‘live their life e?'x;, e’s %n t ';1 rh"zosﬁhcr
‘i myariﬁbly mﬁqences theu mo’bth@y ﬁynanups ‘br&edmg, pdrﬁutﬁ

| Ghdgﬁﬁpﬁlsiﬁl Incations déw’rmlhe the eﬁ'ect of a community of PI’N dan on érbp w ich taall

- pﬁlftq on.fagré—chmauc é@ﬂdltl@ﬂﬂs hd’strsuéheptibxhty, pathogemclty dml ot

id Hercﬁmatrqféw i8),
'Acwo:fdmg 16! 35); 'sézspa@ ﬁubtuaﬁoﬁ detérrﬁmes nematode populatmn ina it

gven a
namaﬁaﬁe;populamns*mcrease wﬁhasefadon and nématode movement th:ough lilrge so il p
and,ééﬂ partj le stze%wthv;aéé‘would be depepdént on moisture,

| "Sml ge;ctméama’mong the 'f’actoi'é @enerally beheved to mﬂuence PPNs s ec
it speérqs bf PP‘Ns prefen soils wuhr highér ’oxygem content or hghler saw' f"‘l,
: &e cbnnedted to nerﬂaifodeﬁ pfeference (36)’ Studies carried out by' '

'dﬂaaremﬁéxtuml classes ai)d chemwal coYp osftlon have influence on hoiv

; pmpeg'ﬁes aﬂ"cct nematode mpuland;r dﬁtnlbutlbn, density, and conumm&ty "
L V'l’n"' TYi g & ‘l") P l!i g b ik -“" :
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o fopal 10 five Bigher sl
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o et The repeort futthe

ﬂfh'lﬂ-‘ influeroe anly on Helicotylend i i w0 ey Tl migdies
ot by rrepertionsl

ifiins. Feport by (14) however,

showed it sl
multiciactum and Meloidagine

fanind sand pereeriage 16 fe VRIS

from Chilesn vineyards

al properties examined, (he pogulation density ol Ho muliieinetiom Wit

Mg, while Xiphinema v wias influsnued by Clay and Mg ruspeatively, indieating

m’ﬂw by anly
it thesé pematodin have less senaitivity 10 soll propenies. The pressi finding may serve i
andd scientints 1o show (hat nematodes are majar et of

informtion bribe 0 EKENSION specinlists

m’.mfdwaum management stategies for inerensed produetivity.

A1 VA Y 4 CONCLUBION
and prevalence of plant prrmeiie nemitades, whioh

in pepper. The study fias lso vonfirmed he
well i soll propeny

suirveyed aren wil

mmnxmw nbp density
of the elght 8ol chemie

’ " N |
o sty his established the oceurrence

", ;a’. ’
jeld reduction

iy bonsequetly cause severe
L oortance of parasitic aematodes associnted with pepper in the shidy Areas A%
| progrimime on pepper produetion in (he

inﬂumcm thie PPNs, Any developmenta
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