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A e ‘é""“?)’ '-ﬁ'iaf carried out from three village areas around Mokwa 10 invesiigale and determine the incidence and
-;{afi}dq!ioq_: c(fplam parasitic nematodes of pepper. A total of nine soil samples from pepper rhizosphere were
taken 10 c{n around the plants. The samples were extracted using White head iray method. From the supernatant's
et ue. a:total of five genera of plant parasitic nematodes (PPNs) were identified. Thespecies Scuttelonema.
bra y.qit_'wa.% Jound to be predominant in the soil samples as it accounted Jor up 10 45.34% of the overall nematode
Ip&pgdciﬁo:i with the population density (PD) of 365. This was followed by Helicotylenchus multicinctus with
38 50% and PD 310, Meloidogyne sp with 8.07%, Criconemela sp with 6.8 3% and Aphelenchoides sp with 1.24%
“dnt}:e !eq’?s;r' in occurrence. Both soil textural class and properties influenced nematode population distribution.
7_'!]9 ipriesence of these parasitic nematodes even at low populations in the soil is significani, as population build
‘up, can evenfually result inthe reduction of crop yield. Based on the importance of the damages caused by these
‘nematodes tp pepper in the surveved areas, it is important to (rain farmers on lechniques of growing healthy
seedlings, ‘as well as conducting periodic soil and pathogenicity tesls. These will assist the farmers lo continue lo
grow nemétodes - free pepper to improve their household income.

'Key words:.Incidence, Mokwa, nematodes, pepper, population
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NTRODUCTION - : 2015). This prompts the need to increase the supply
Pupie{ (Gapsicum sp) is one of the five most of pepperat the farmer’s level to beef up the quantity
\important | vegetable crops used in Nigeria as at the domestic level and to give room for export.
c@@i@enfahd food flavour (Paiko et al.;2019). The e : _
qutivation [jeppcr'has existed for several hundreds Nigeria is Known to be one of the major producers
of yeérs ?1% a susFainable form of agriculture. of pepper in the world accounting for about 50% of
gépéiﬁﬁmfexists;as an ‘annual hlerbaceoll'é'\_’egembk?; the Afl:lcap product:on‘ an_d the_ major area of
6rjpEréiinig! ‘shrub of the Solanaceae family (Amusa - production s Northern Nigeria (Paiko et al.. 2019).It
2l ff,-l g'o'gf;)f It is a spice grown in both _t;'jOpicgl_ang 1 is important to note that in gplte of t_he production
§Lipiidbiu' liregions (Than ef al., 200_8), Pepper is level of pepper in ngerla. importation -of Pepper
al§'0'5i'§ﬁita' le for the diets of the obsessed and is . still continues (Abubakar, 2015). General increase in
ﬁéjé Ak the control of cancer of the :é,té')fﬂ.ailh 'ari(“i[;l pepper yield in Nigeria can be enh_;mced_ by ghe
(6 o '-'"I"’a:rtnpild:rrlal-Roéer-" DOO7).& 0 Gy H TR cultivation of improved cultivars. and intensification
’ ? i g HE ghatee i Rl LG g b ‘."-""f"?;‘ of cultural practices and disease management.
SRR ST O VR 1S R B RS e Le i | AN
bl b 2dé fow in sodium, cholesterol free, rich i/ A Y R
G‘ffz%iln's Wiandl ¢ ‘and are.a 'gobd-;so{umé of | Parasitic nematodes alone or in combination with
B il AP el @y ik oY 134 f 2o By

po‘t | 'si'ur'ﬁ!-' olic: acid and vitamin E‘Q’I’ﬁan’ ef a-.!;_ ] other factors reduce pepper crop productivity and

5 - A woe Sk } .8 i 1 ,—_:‘_'.' T ety o L E YV iy _ ~
do?).-’.’l?i-e'lﬁﬂ-g‘i‘eén peﬁpbfs. cbritai_rii more yitamin C they cause farmers and nurserymen thotisands of
ST R o i he!| maim losses due Lo poor quallty crgpEpually
éf‘a:ﬁi:i Ai't_.ﬁarli'i:éa"r}rot'éj (Than et al... 2008).! Sauices, (Pokharel et al., 2009). P

o i T | i i 2Ly & A 1 !
" ctews are generally made from Capsicum : : . e Y

;ﬂlps, 'Sctiet 'l s‘b%s ad as')f(]a Gdu‘fing agent'fAmusa Despite the_:q}ponance ?t pe.:pperlto the_ national

UNSIANG IS 9 gt 0 Sy 2t el s economy, limited attention IS paid to ‘problems
b :iOOtf Paiko et al.. 2019). Varieties of pepper by Bry 2 ;

g '-‘-'"""15""3""f"'! r’,.-. (D P iein limiting its production. In general, plan_l~_h¢_alth
pl:ofl,dﬁlm‘?me 7k A I ';”! 500 4)3' i problems, particularly those caused by nematodes
S.l!l!’bif'i}?ﬁ!ﬁl{_q!l,l.ilznfml?ls.:@AQ‘{QSE‘?; R dens i | have been neglected. Nematodes are well known as
HLE A R T R RO R D | AR BB i fiseases ' luniting
Theldamestit demal nep as increased Over one of the most important diseases [HNITNS
mﬁﬁhm'ht:}agiem‘s?:;tiﬁm:gpjéchﬁlelm its "qag,ftify vegetable production (Pokharel ef al., 2009). There
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SRR .
ofl pepper;in Niger State. Early identification and
ligingof |1|IT! pathogens in an area allows for timely
dav¢lopment of management strategies for them.
THi
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g goes failong way in avoiding epiphytotics and
sev !i?'m’f lossus. It also checks the spread of many
plant |'?rirnT tic nematodes discases and ensures the
prevention dF their spread to new areas. This work
\?@‘:L;._lhprpﬁurc. carfied  out 1o determine the
ingidence ! hnd  population  of plant  parasitic
0 ﬁlt'odca! ii1 infested pepper (Capsicum annum L.)
fn 1 three { selected villages in Mokwa Local
Govertimdnt, Area of Niger State, Nigeria,

i il it i

4

WL g
_MLZTI‘HOBOLOGY
iD}sfrl tionof experimental location '
Th teXperfithent 'was carryout at the Training and
Research PIOt of the Pest Management Technology
D phrtg‘ncl!tl.i Niger State College of Agriculture,

kwa lodated on . Latitude 9.3044 °N. and
Lon i%ﬂiﬂ 5,06 6°E of the Equator, Mokwa lies in
the South

rif Guinea Savanna agro-ecological zone,
e aver ri tlemperature in Mokwa is 27.6 °C.
:qipitatipn averages 1149 mm and is bimodal in
atre | with two, rain' peaks in o raining season in
A &_n’_ggj ‘-u};usl. The least amount of rainfall occurs
ip S}Ep!eml er and the a'\’fcmgb in the month is | mm,
InlA qul tlgc precipitation reaches its peak, with an
verage of 242 mm. The temperatures are highest in
April, at afolind 30.5 “°C. On the average, August is
th\ ‘#(?ldeil! n’mpnth_ of the year, with average
t§ , %qqhu} 0f25.5 °C. '

W H.m :
Apurvey (jf inf,cs__led pepper plants was conducted in
th i selected villages namely: Mokwa, Bokani and
_iq it From each village, three farms were tagged; 1,
2 and 3 antl Sampled. Soil samples were taken from
the thizosphtre of plants by digging a hole near the
NQ ¢ f}ct,’ roots, 10 em  deep following the
| mr ot D

q 1
lgcted

usﬁte and soil samples collection
'y | l 1

upng er al. (2015). Soil samples were
ndorly from plants showing symptoms
growth and 15 soil corgs were collected
pajtern using a hand Trowel, The samples

?_arnl were thorou hll}; mixed in a )‘O‘glitelr
¢f which 500 q_.wﬁa{;;}ﬂ#gn fls composite
d! put’ in/ labeled polyethylens  bags

sample a

follawing Speijer and De Wiiele (1997) procediral
g i:iel“r‘ix:jl "They ' were' then "‘-*f"'-.!ﬁ‘.'- lighily and
lnbeled W[l details of, hast, lachlity and date of
colls 'é,ﬁpr!.‘ @ total p’fllii“qq ;éow{;si‘tg‘ $°“. §amplles
\L' re Collected inall, - © 0 T T

&t | 4h il T

D_‘l"rfm_ioﬂu J}Iiﬁcﬁ'tion o O AU IR B
fo a ) ST R RN M S0
iite heall tray method as des}tt‘ibed by Whitehead
empning (1965)was uséd ' for recovering
from the soil samples. From each bulk

1

ple, 200, g of soil Eub-sau;plg was wrapped ih
ayersiof facial tissue and plaged in aray on top
Mesh Approximately 200 ml of water wete

(1 .'=- tdd “il&'r 4 ] §44 .ti il IR ;.11 {
3.1 0 ae Wt i \ b L it !
T LR L IR . (R R R

v
o
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added to the pan, until the mesh was slightly m‘vered
with water and the soil contacts the water for 24
hoursto allow the nematodes crawl out of the :sml.
To count the nematodes, the triplicate of | ml h"um
100 ml homogenised suspension was taken into
Huxley nematode counting slide and _obscrvcd um:;:r
a compound light microscope wulh. ur‘Idcr ‘l X
magnification on Nikon's Eclipse 50i mlcms.f'(fr_e
(Kent, WA) according toSpeijer and de Wdt.:..
(1997). Average of the three counts was expressed
as the mean population of the nematodes per 200 g
or 100 ml. Nematodes were identified based on
morphology and different species occurrences were
recorded,

Rizosphere soil properties : ;
Each of the remaining soil samples was sieved with
a mesh of 2 mm size and air-dried for texture
analysis following the method of Bouyoucos
hydrometer (Gee and Or, 2002) The pH was
measured in sine using pH meter while organic
matter was determined using ignition method.

Data analysis

Absolute frequency and absolute density of the
nematodes were calculated using method of
AbdulRahman ef al, (2014):

Absolute frequency = -E-xl()ll.

Where ¢ = total number of samples containing a
given nematode and

n = total number of samples at a given site and

Number of nematodes In all sample
Absolute density = Gkl v10
Number of samples collected
N

RESULTS AND DISCUSSION
Table | shows the|areas surveyed for plant parasitic
nenié{tjqd_tps‘_assuqi_ihfd with pepper plant in Mokwa.
Fivel, ;s pematode | species ni
Helicatylenchus multincius, Scutellonema ‘bradys,
Meloidogyne |''sp. wAphelenchoides | 53’2::5." and
Cn‘conen;el_q sp were isolated from soils off pcp;ier
plants from nine sampling sites in Mokwa, Niéer
State, Nigeria, R o

Of the five Species/genera obtained, S bradys was
found to be predominant in the soil samples as it
accounted for up 10 45.34% of the overal| nematode
population with population density

(PD)of 365. It was followed by Helicotylenchus
multicinctis With 38.50% and PD of 310,

Meloidogyne sp with § 018 Critoncin) .
- » as
0.83 % and dphelenchoides s bl

. 2 with |.24% ic
was the least in occurrence (Fig. 1) o which

‘genera  namely

Estimated Gross margin analysis for melon
prqductlon under sole Cropping system: The
estimated  gross Margin - analysis for melon
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Fik.2. Percentage population of nematodes col lected

: EI nil Illret‘i'{rllages in Mokwa.

S'Jlilfl{pdpjbrlie_s influencing phy'toparasitic
:H:gjat'ndq population on pepper

SOKWR BOKANI JAG:
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- VILLAGES iﬂllﬂﬂw

"i' qu’eIatt‘;t ship between nematode species and
’ i

some §0il prppertics is shown in Tables 2 and 3. The
result shoy that there was significant relationship
beyedn il properties and nematodes population.

‘Sdjilipkh vallue between the ranges 6.49 to 7.2 greatly
influenced nematodes abundance, while lower pH of
5.32 10'6.28 did not support nematode abundance.
s'illlal-g' ic  matter (OM) content of 7.03%
dubworted higher nematode population (NP) density
55, Tile OM of 4.83 and 4.88% supported

érlin n‘ihtd?s population  density of 20

enerally, there was positive

=
@
=
=
=
[

LA

i i £f‘
1 RN e
:fl TS aeader

§ 1 USRE

JAAT 10(1), 2019

6.83
2
<'5§’ &\‘b
2 : ('OQQ;
d.\

- ' Nematodes genera

§ “"\L‘;“UY of occurrence of nematode genera isolated from soil rhizosphere of pepper plants from Mokwa.

correlation between OM and NP (Table 3).
Similarly, soil moisture content of 4.6% favoured
higher nematode population and lower population
was recorded from moisture content of 1.68% (Table
2). Among the soil textural classes, sandy clay loam
soils supported higher nematodes population while
clay and clay loam soils recorded low nematodes
population (Table 4)

Soil properties influencing  phytoparasitic
nematode population on pepper

The relationship between nematode spevies and
some soil propertics is shown in Tables 2 and 3. The
result shows that there was sigmficant relationship
between soil properties and nematodes population.
Soil pH value between the ranges 6.49 to 7.2 greatly
influenced nematodes abundance, while lower pH of
5.32 to 6.26 did not support nematode abundance.
Soil organic matter (OM) content of 7.03%
supported higher nematode population (N P) density
of 255. while OM of 4.83 and 4.88% supported
lower nematodes population density of 20
respectively. Generally, there was positive
correlation between OM and NP (Table J).
Similarly, soil moisture content of 4.6% favoured
higher nematode population and lower population
was recorded from moisture content of | 68% (Table
2). Among the soil textural classes, sandy clay loam
soils supported higher nematodes population while
clay and clay loam soils recorded low nematodes
population (Table 4)
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|" II_\-i{; SOI peupertien fimen g phiy o asdty aemtode pogrsaibon o pogpgpee
| !1‘71 AL IFl (] LOCATIONN Orniiie Moistire Murmntode
Y bt t . pl nniter . wy M
i l b W ! (%) Cuntent (%)
.-'T'ﬂ|$k‘\-’i£- T T AT 0,01 i 31 0
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1 (-u'%rpllill on values are significant at p< 0,05
Tjejcarrelhtion coutticient (1) indicated the relationship botween soll properties and nematodes population
l Ly

LOCATIONS Total (microns) Soll textural ¢lass Nemtode
| population
i : Clay (<2) St (2-50)  Sand (*50)  (USDA)
IMekwasf o FARM- A8 19,05 43,76 Clay loam 70
v TARM-2 3167 11,37 50,92 Sandy ¢liny losm 78
Hip FARM:3 28,29 810 63,58 Sandy clay lonam 128
(HOKAN] | FARM: WA 921 3944 Sandy clny loam 100
’ -ij [FARM-2 41,69 3178 20,48 Clay 20
]L i FARM:Y Ay 1781 3099 Clay lonm 100
U | § . FARM«) 14.1‘! 25.32 4054 Clay loum a0
:Tjhi i BARMS2 248 0 1 2289 54,92 Sondy clay loam 20
MY 1 trARMAL L 2042 48,18 Sandy élay losm 258
A R ;
i FilkA | i -5
Tl I‘.iiplLVni\: oo of the most economically important the sites of the three villages. Five plant parasitic
i ﬁouw tode, 8 bradys was documented in this nematode genern were identified from our study,
study, The results of the present study contradict that
depatted by Adamow e al (2013)  where The provalence and wide distribution of nematodes
nlp f.rp'populmlon was found o be rather neross the study aren may be due to an indiseriminate
lised fngtead of being widespread in pepper exchange of pepper seedlings among farmers from
()5 |08 | §Iie’r‘ roported by the workery. In our one locality to another. 1t was found thint in the
stdy, | M tdogyne sp. was found in only fow survoyed aren, exchange of pepper and  other
logariqns and i lower quantity. The second most vegetable seedlings iv commonly practiced by the
{nfportant parasitic gonus was Helicorvlenchus. The farmers,
present report Is in agreement with that by Mokbel : .
a {‘; 006) who found 9 phytoparasitic, !iemﬁmdu The effeots of soil physical and chemical propertics
&l 1o b associated with soll sampl me Trom on the nematode population were also investigated
le rpps. The results show mtm ;purvd:iud In the present study, Plant parasitic nematodes live
: © curnestly |nb°|,d'byn “"I@.'Q-d-'! in all their life oyeles in the soil thizosphere, which
f l_:- | .08 8 R invariably impacts on their mobility dynamics,
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brteding. | parasitism  and 501-roon
[ﬁlﬁjréo @ ak, 2010, Mying "
Gieograph 4l locations influence e “cil'-{”,'
q&#‘l?ﬂumt of PPN has on Crop which usu'Lﬁl .
4 qnd?ﬂ_‘{"r’" agro-climatic conditigng o
. '_P.“b“.' pathogenicity  angd other .c'ln }fw
fn#lﬁf‘ ( a!mcy, 2009), Accurding to A"n'd“c
af-?dms" gelasonal fluctuation determines pe "lf W
pOPP'?‘!”", n 4 given area, Thus, nc::tmdc
ngplatloqs'lncrcn!ic with season ang ncm"u‘r,dc
:11{:\'“"!"’"{ through large s0il pore diameter unil ar
paﬂ_c’_'-' sjee with case will be dependent o
rhbisl“,fe' 0il texture is among the factors gene ':}n
t}éjiéved to' influence PPNs species distrib:[i‘| !
Cértain species 'of PPNs prefer soils with hig;:::f
g Xygen coptent or lighter sandy soil 1o heavy ones
\iv[;ich;ma)’ Pc connected to nematodes prcfcrcnct;
(Jibia et al., 2016). Studies carried out by (Baime
etal., gm?)lshowcd that soil with different lcxlura);
élasses and chemical composition had influence on
Haw spil physical and chemical properties affect

g !

0 #l'dz‘:!,éopu‘lation distribution,  density, and
a%nlmunut}r i')slrucrurc. The results of the present

Interactign

swdy on sp textural-classes agree with the reports
by, the, ab!w:: workers as the sandy loam textural
jl :"; l‘arbptkred more nematodes than the clay and
13y |
1%

|

| 5 e :
[,',1‘ lﬁc ;;re?’e‘l study. the result also agrees with the
r'pp:in;byi Thoden er al. (2012) who found an

iperpase  of; plx}m parasitic nematodes with the
addition of  soil organic matter. Other workers,
Mlitat anz_ Malik (2000) and Thoden et al. (2012)

fojuid ‘rapid! increase in populations of free-living

qam Flpsscﬂ

i

nematodes when organic amendments were added to
:oil. In.cpntrast, reduction in populations of plant
gl Ariﬁc' eratodes was found when organic matier

in'tie formp of green manures or compost was added
ke 1290"?' his study on pH is in
Similarly,! the results of this study il
e "t.;im‘qar!ier studics by Koen (1967) who
irved that soil pH values 5.0-7.3, was,

y m:a ao;{'enahy.rr brachyurus byt‘p\H L q va

to Ardakani ¢ al., (2

.- ‘ ‘ . Ir. HE ‘,1 1|-‘_ _,i I*"‘ .;M:if

sulis on Hcyltt'gre! ibl,éix‘;fmd‘ximg
~ O | that Meloidogyne 3¢
hi 'e?;mqﬁ"‘f:"' n sdn F%ls_th;ln
fey. 501 } o mq'?“g.(’zg I:Spoi,medqull
f "“"la"on:iie‘ sity, of the same nema’_ 1
3§ lwas ,;qut,a'.‘w lﬂ&"" vlay perccplages.."‘l‘l:q
e on -ﬁp‘ll'll'té"illdstratqd‘ that, other likely
¥ has, gir_porosity and, structire among

I g ! a'jo" pf;ﬂpmaulde?

. the i
"l -,1_‘. - tmdy?kr.f
g

IE,' s by €4 A 1as {1 he
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Lo ‘
nvequence of |y, yields of

the surveyed area peppers (rom farmers in

CONCLUSION )
Results from 1:1: 3::, R.E('UMMENDA"UN
occurrence of plany p:r:::'c ponteysboplror -
vonsequently cauge geyere ';;cd":dm il
r}’lc ﬂndmgs show 2 rather hmc:&&:{:’m::pcppcf,
plant parasitic nematodes 4 By o«
found cmatodes, as only five genera were
t'ln. rom the rhizosphere of the pepper plants, The
{m;jv.ncc of genus Meloidogyne in lowes frequency
and localised 10 few focations contradict the
widespread believe thar Melvidugyne is the major
nematode of pepper. This is the first documented
report on distribution of PPNs associated with
pepper in the study area, The presence of these
nematodes even at lower densities in the soils is
noteworthy as population build up may possibly
result to crop yield reduction. Thus, furthes
nvestigation should focus on the extent of pepper
damage by these nematodes in Mokwa LGA 10 assist
pepper farmers in their choice of farm locations 10
avoid nematode damage and or yield reduction.
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