Proceedings of the Academic ¢ ‘onference of Sub.Sahara African Academic Research
Publications on African Potentials for Sustainable ent in the 215t Century:

Multi-disclplinary Approach Vol. 22 No. 2 on the 29tk Aprily 2021 at Bayero University.
Kano, Old Site Campus, Kano, Kano State, Nigeria, West-Africa

EFFECT OF DIFFERENT INOCULUM LEVELS OF ROOT KNOT
NEMATODE (Meloidogyne incognita) ON THE GROWTH AND YIELD
OF PEPPER (Capsicum specie).

.

('“(.)K() (ro o' BFlJ[JO’ lJ- Y., WADA’ A C
Department of Crop Production, School of Agrioulture and Agricultural
Technology. Federal University of Technology, PMB 65, Minna, Niger State.
Nigeria.

ABSTRACT

Pepper (Capsicum specie), is a widely grown vegetable worldwide but highly
affected by root knot Nematode (Meloidogyne incognita) which poses a serious
threat to pepper production. This study was conducted in the Screen House of the
Department of Crop Production, Federal University of Téchnology, Minna,
Nigeria, to investigate the effect of different ‘inoculim levels on pepper. The
experiment was laid out in completely randomized design, with seven treatments
- replicated four times. The inoculum levels were 0, 500, 1000, 1500, 2000, 2500
~and’ 3000 of the second stage juvenile (J2) of root knot Nematode. Growth and
gﬁ-:; -':)Md data were collected, including Nematode papuiauon and gall index. From

he genus Capsicum and is a member of the Solanaceae family.
_ uf hl?wt 3 apecias with five domesticated species which are
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Cassuva (Manihor spp), Y

2004), Commonly nrex o }I)m‘“")"‘"’ $pp) among others (Grubben and Tahir,
R gy Y produced Capsicim species can be divided into different groups
\\\‘\\ \.‘ } W e % N & .
! uvpod characteristics, the characteristics ranging in-pungency, colour,

shape, intended yse ' :
) pt llﬂ.lllt‘t'l use, flavour, and size. Despite their vast trait differences, most
cultivars of PePpers commerciy

: lly cultivated in the world belong to the C. annum
L species (Lin ef ql. 2013). There are about 1,600 different varieties of this specie
grown  worldwide (Delelegn, 2011). Even though pepper is a high value
commodity, which has the potential for improving the income and the livelihood
of thousands of small-holder farmers in Nigeria, di\'crsif’yi.ng. and increasing
Nigeria's agricultural export exchange eamings, the crop is confronted with
various production and marketing related problems. -
Pepper is of the tropical America origin; Peru and Mexico and spread to Europe
where it is grown as shrub. From these countries it spread to other parts of the
world such as African, Caribbean and Pacific countries (Aghilenje, 2013).
‘:\ccortﬁng to Delelegn (2011), Pepper was introduced to Spain i‘l 1493, England

n 1548 and Central Europe in 1585, Currently the crop is grown in several

countries of the world including India, China, Pakistan, Indonesia, Sri Lanka,
Thailand, Japan, Ghana, Nigeria, Uganda, and Ethiopia among others. As
important as the crop is, it's cultivation and production is faced with the common
Agricultural problem of pest infestations which includes nematodes.

_These Nematodes are economically important pathogens which infest mostly
vegetable crops, in the tropics and subtropics they cause an estimate yield loss of
3 10 43 % in vegetable crops, (Gautam et al., 2014). Among these pests whose

infestationg greatly affect growth and vield of pepper, is Nematodes infestations.
The most notable of the nematodes is the root knot nematode (Meloidogyne Spp.)
as stated by Delelegn (2011). M

BOTANICAL DESCRIPTION AND CHEMICAL COMPOSTION OF
PEPPER |

Pepper matures early under low temperatures. Growth form varies from species to
- species. It has deep taproots with fibrous lateral roots that spread between 50 and
60 cm wide. Its flowers are small having white or purple petals (Ashilenje, 2013). -
Pepper ﬂows develop into fruits which are berries with several white coloured
~ seeds. Fruits from different species of Pepper vary in colour, size, form and
ﬂle from very hgt 1o mild or sweetly pungent.
~After ma mmlmr can aﬂherbe red, orange, yellow or purple ‘but are
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and day ney crop

sandy-loam :“l : OF up 10 45 % solar radiation. It thrives well i well dratned

Pepper Op.m“s and pH of between §.§ . S8 The nutrient requirenent o
producty

on is put at 130 K@ N, 80 kg P and 110 kg K while rainfall
\ N, 80 kg ¥ K while rainta
fulrement for optimum grow

cultivar-speci :
.II"SPOCIﬁC abundance and composition (Guaman e¢f al, 20100 The genus
Capsicum . _
(Sweet and hot pepper) harbors incredible intra and inter-specific

m - - ) - A
mlty In ﬂle fnllOWlng; tm" l.\)‘l““ \\\‘l‘“u ‘\'h““\‘. ln‘l\‘. n“d l\il‘\-hl‘l"“‘l‘l \'(ﬂ“l‘"‘
(Dagnoko et al,, 2013).

Pepper Fs an important source of capsaicin (Bello e al., 2015) The capsaicin
content is negligible in sweet bell peppers but highly concentrated (Y0000 - 50,000
SHU) in hot chilli or jalapeno Peppers such that even handling ot cutting the
Peppers can irritate the skin (Nwokem et al., 2010). capsaicinoid alkaloids is the
substances responsible for their pungency. They are characterized by a high
biological activity and their pharmacological, neurological and dietetic activitios
are well known, they significantly decrease serum, myocardial and aortic total
cholesterol levels when used at low levels in the regular diet (Nwokem et al,
2010). Components like the lectins from C. anmum and C. frutescens have been
reported to exhibit antifungal and sugar binding characteristics (Soumya and Naif,
2012).

Economic Importance Of Pepper i
- The world fresh chilli and sweet pepper production was 27.6 million tons in 2010,
~ to which West Africa contributed 888,400 tons or 3.2 %. The biggest West African
~contributors are Nigeria and Ghana that ranked 8" and 13", respectively
. (FAOSTAT, 2012 and Dagnoko et al., 2013). The vast majority of West Africa's
Pepper is sold in local or regiohal (Senegal, Gambia, Liberia, Sierra Leone and
i), and international markets (Europe and North America), The crop therefore
titutes a source of income for resource poor households in rural and urban

5. In many parts of West Africa, women are the major processors, traders,

wmﬂd of chilli Pepper. There are some C. annuum chilll varieties that
fruit"yielding, many fruits/plants, and attractive fruit colour and shape,
sy to grow and harvest. They are suitable for use in poverty reduetion
‘targeting resource poor households, which include women in
ntries, The cash income potential coupled with the fact that Peppers
st, and process makes them suitable for use in poverty
urity improvement programmes (Dagnoko ef al., 2013),
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:“::\;‘1::::35*:;:‘ I'::t:::ij: ﬂjl:' l‘j“,.k l_;’(ltl)l), M. i nglm'l_u s u;fsily im;n'll in every
Sialsa sl ,:,‘im:ll'\; nl the world, and it is |.m.'~;~alhly‘ the single mpsl
Of sotlountil & tow lfi ‘ l“‘ W{ i\ ‘Auh‘l. I%KNf are o alnu‘ulunl m‘tlw upper foot
hivga ‘ Sl .'H'.' ‘.,-"\""‘I" “IL_V- ql.u nlﬂigﬁ(u hlulmplm: parasites n‘m! seltles
04 ¢ vaweular tssies tn plant roats, Diseases resulting from RIKN infections
gr::t; ‘Tl:::::h t__h_"‘-““?*f’ (o agl'h.:ulttu'i.l_l praduction worldwide (Yong-hong ef al,
M%), Yoean infest more than 5000 plant species. They cause considerable
gum\limtiw and qualitative losses (o crop plant (Naz ef al, 2013; Jaouannet ef al.,
2010, and this lose vesuli in an estimated N48 tillion losses worldwide annually
Ubrahim el , 201 1), Nematodes are found in a wide range of habitals, F'ree-living
nematodes live in the soll, in freshwater, marine sands and muds. In soil, they are
fmpottant components of nutrient twnover, Other nematodes are parasites ol
almost every species of animal, humans, plant and cause enormous social and
economie damage (Perry, 2011),

«

MATERIALS AND METHODS,

1

Deseription of the Study Loeation,
The research was carried out in the nursery and screen house of the Department of

Crop Production, Federal University of Technology Minna, Niger State, during
the 2020 cropping year, According 1o FAAN (2012), Niger State is located in the
Southern Guinea Savannah agro-ecological zone of Nigeria and lies between
Jatitude 6°8 B and longitude 8% 449N of the equator, The State experiences distinct
dry and wel seasons with an annual rainfall ranging from 1100 mm in the northern
part ta 1600 mm in the south with a mean of 1350 mm. The rainfall normally

beging in April and ends In October, with its peak in September,

*

~ Collection and Sterilization of Soil for the Pot Experiment, -

* The soil was collected at a glven depth from the Univessity nursery. The collected

 soll was sterilized to kill harmful microorganisms angd weed seeds that may be
esident in the soil, The soil was sterilized using the method employed by

and Aguguom, (2014), Using a trough, consisting of upper and lower

co will be perforated at the bottom, which will serve as the soil container,

ver metal piece held the water. _ _
 rough, the bottom piece will be positioned on the metal stand baving
support and then half-filled with water, The upper picces designed

oned on the bottom piece filled with soil and covered with

sderately tight-fitted with a hole which will be madeinto

g was done o ensure sterilization 1o the soil surface.
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picce, passing through the perforations

Dry pieces of wood were set in the bottom
the soil until the 501l

at the lower part of the top pieces to effect sterihzation of
temperature reaches 100°C,

Source of Pepper Seed.
Pepper landrace that is Borkono Danzaria and Borkon

from seed sellers in Minna market,

o Danbauchi were purchased

Sources of Meloidogyne incognita Inoculums.
Galled Root of tomato plants were uprooted, washed
tap water and dabbed dry with tissue paper.

separately in gently [lowing

RESULTS AND DISCUSSIONS
Effects of different levels of M. incognita inoculums
pepper landraces at 1to 11 WAL are shown in (Table 4.1). i
: Number of leaves was significantly different among the pepper lanlraces at one,
two, three and five WAl only. Atall the sampling periods (weeks) Danzaria pepper
consistently produced more number of leaves than Danbguchi which consistently
~produced less numbers of leaves.
" The inoculation of pepper had significant effect on number of leaves at two weeks
~ only such that pepper plants inoculated with 2500J2 of M. incognita inoculums
f . had the highest number of leaves which was statistically similar to those of 500,
- 1500 and control while 2500J2 had the least number of leaves.

on number of leaves of

~ Interaction effects between different M.incognita inoculum levels and pepper
landraces on number of levels at 6 WAI are shown in (Table 4.2).

The interaction effects of inoculum levels and pépper landraces on number of
vels at 6 WAL The combination of 1500J2 of M. Incognita inoculum with
anzaria produced the highest number of levels similar with the combination at
2500J2 with DanZaria and control with DanBauchi while all other combinations
milar lower number of levels except with the combination of 1000J2 and
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significantly

Means with the same leiters along the same column are ot

differdence (p<0.5) from each other by DMRT

WAI = Week(s) after inoculation, DMRT = Duncan Multiple Range Test, NS =
Not Significant, * = Significant, ** = Very Significant, V% I - Verity Interaction

[nocylum, SE = Significant Error

Table 4.2 Interaction Effects Between Different Levels of M.incognita

Inoculum and Pepper Landraces on Number of Leaves at Six WAI
- Landraces :
; Inoculums DanZaia S Dan Bauchi
"800 13,007 13,00
1000 21 00 10.007%
1500 36.00F 8.00°
2000 12.00% 9.00%
2500 : : 24.00% 10,00
3000 iyl 12,007 10,007
0 15.00% 24,00
SE+ 6.85

. Means with the same letters along the same column are not significantly
differm (p=0.5) from each other by DMRT. DMR’ I' = Duncan Multiple Range
Tut. SE = Significant Error

m kmt.nemﬂodu (RKNs) are the most important groups of plant parasitic
atode among which Meliodogyne incognita is very destructive to vegetables

ut the world (Kankam et al.,2014)
 from this study showed that different levels of M. incognita inoculums
| "Mmgrowthmdyicldoﬂhc two pepper landraces and the result
fit, root galls and final nematode population showed that with increase
; g].;ﬁmwasmmuwbothfruhandd:ymotvesghl.mgﬂ
lati llmuinlmemthmcralmdm(l\phad,

: W%Zmapwmemmmwu
inheritance, which may be in support of the wtilization of
water, nutrient and solar radiation and also its ability to
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::;?Mm milfectwn I EW. ers are host of M. incognita but the effect varies
is in line with the findings of Alejandro ef al (2020) who
reported that all Cucurbit cr e o &n
Mo ‘sultabilie ops are all host of M. incognita Specics but differ n
i C):l;:‘cu!rbcw"ﬁ»a et al 2910 did a similar work and reported that the four
IMI rember :ca e 'ltx:m ffmsly pamely: Lageneria cicerana, Cucumis salve,
p nwea. ¢ tia and Cucurbita pepo. They Were found 1o be hghly of
.MY susceptible to M. incognita. Abass ¢! al 2008 recorded vanatons i the
effect of M. Incognita on the root of four cultivars of tomato. :
Production of wider stem by Dan Zaria landrace in this study may be due 10 waller
prants m by this pepper landrace which mught have enhanced iU's
interception of solar radiation and in turn resulted in higher photos) nthetic process
and hence wider stem production and may also be attributed to its gencuic makeup.
Varietal effect on bow M. incognita affects plants is in conformuty ith the work
Q‘ Bello el al., 2015, their work was on seven varietes of pepper romatoes, at
 the W‘,"“h‘ experiment, they rated the pepper and tomato a3 suscepuible or
g resistant or tolerant and the rating had varying impact 00 their growth pattemn. j
Danzaria Landraces equally produced highest number of leaves, highest number
4 of branches and higher number of pepper fruits, all this may still be attributed 10
 the genetic make up of Danzaria which-may have made it able 10 withstand the
~ impact of the M. incognité. This is in line with the report of Alejandro et al., 2020
 who found out in their study that the family cucurbitaceae offers a remarkable
' enetic diversity duc to their geographical origins, species domestication,
yegetat _“MWSMWOfWMM!O most

worked on four different varieties reaction 10 M. incognita

i i ﬁmﬁngswowicﬁcsmdbﬂtagrwthin
and show height as compared to other two
thathemiaﬁnninm!limisnsmﬂ
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was no corresponding increase in plant height, leaves number, stem girth and
sumber of branches but at 1500J2 of the M. incognita, the plants performed better
Based on the context of this study, Danzaria Landracg of pepper was able to do
better in terms of both growth and yield, it is recommended for the management
of M. incognita. However, further research should still be carried out both on field

and screenhouse in several growing scasons, beforc any recommendation 0
farmers can be made.
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