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Abstract | Predicting the damage caused by certain nematode population densities is crucial in deciding
whether or not to cultivate pepper and selecting the most suitable management strategies. To understand
the relationship between the initial nematode density (P7) and the final nematode population (P), and the
damage potential of Meloidogyne incognita to var. Dinsire, a study was conducted under greenhouse conditions.
A geometric series of 13 initial densities (0, 0.0625, 0.125, 0.25, 0.5, 1, 2, 4, 8, 16, 32, 64, 128 J2 (g soil)™) of|
M. incognita was subjected to Dinsire. The treatments were arranged in a randomized complete design with
four replications and terminated after 120 days of nematode inoculation. This study showed that the final
nematode population, plant growth, and yields decreased as initial nematode inoculums increased. Maximum
suppression fresh weight of shoot (43.8%) and fruit (52%) was recorded at Pi > 8 J2 (g soil) ™. The analysis of|
Seinhorst’s yield loss model indicated the highest tolerance limit (7=0. 64 egg + ]2 (g soil)?) recorded for leaf]
number, while the relative minimum yield (72) of 0.91 and 0. 86 were the highest 7 values for root length and
shoot height, respectively. Furthermore, the maximum multiplication rate () and population densities (M)
were estimated as 8813.2 and 3420.1 (eggs and ]2 (g soil)™), respectively. Therefore, evaluating hot pepper
varieties for resistance using a wide range of Pi could generate more reliable information on the host status
of pepper varieties.
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Introduction 2010-2022). 'This decline may be primarily due to
soil-borne pathogens such as root-knot nematode

Hot pepper cultivation is widespread in Ethiopia (RKN) (Demissie ez a/., 2022). Several Meloidogyne
in dry and rainy seasons. However, the yield spp.,including M. incognita, M. arenaria, M. javanica,
obtained is lower than the potential production and M. hapla, are major threats to pepper production
of the country. From 2010/11 to 2021/22, pepper worldwide (Thies and Fery, 2000). Mandefro and
production decreased by 50% in Ethiopia (CSA, Mekete (2002) highlighted the challenges of pepper
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production under the threat of RKN in Ethiopia.

Pepper production faces asignificant challenge globally
due to the emergence of virulent RKN, especially M.
incognita races (Hajihassani ez a/., 2019; Putri ez al,
2020). Bucki ez a/.(2017) have explained how virulent
races of M. incognita populations infect pepper
genotypes that carry the Me and N genes (R-genes),
while Bommalinga ez 2/. (2013) have determined that
M. incognita infection can cause a reduction in pepper
yield of more than 15%. Pepper plants infected by
nematodes often display stunted growth due to the
parasite’s utilization of water and nutrients from the
plant. This results in poor root function that affects
the plant’s ability to absorb minerals and water from
the soil and significantly reducing in pepper yield.
This is particularly true when the initial nematode
population is high (Requena e 4/, 2011; Hu ez al,
2020).

Predicting the damage caused to plant growth and
yield is possible by examining the soil's nematode
density before planting crops (Hussain ¢z a/., 2011).
The plant’s damage level usually depends on the
host status, pathogen virulence, and environmental
suitability (Fourie e7 a/., 2010; Moosavi, 2015). Hence,
the host’s response is the major driving force behind the
nematode population’s dynamicity (Norton ez4/.,1989).

Population dynamics refers to changes in nematode
densities over a period regulated by biotic and abiotic
factors (Blasco, 2016; Daramola ez a/., 2021). When
there is sufficient food and favorable conditions, the
initial (P%) and final (P/) nematode populations have
a direct proportionate relationship with the presence
of susceptible or tolerant hosts (Seinhorst, 1968;
Blasco, 2016). However, when Pi becomes too high
and reaches the maximum carrying capacity of the
root system, both Pfand the maximum multiplication
rate (a) decline due to scarcity of food caused by
intraspecific competition among the nematode
population (Seinhorst, 1968).

The relationship between Pi and Pfwas modeled to
estimate the maximum multiplication rate (a) at a
lower Pi value and the maximum population density
(M) at a higher Pi value of Meloidogyne spp. on
crops using Seinhorst’s population dynamics model
(Seinhorst, 1968; Teklu ez al., 2014). Generally, the
information obtained from the population dynamics of
M. incognita and the yield loss during modeling helps

design effective nematode management strategies and
extrapolate to other nematode species and vegetables.

Ahmed e a/.(2013) demonstrated that the population
densities of M. incognita increased from 250-8000
J2 per plant, resulting in an increase in dry weight
reduction in chili (C. annuum) from 1.6 -43.9%.
Similarly, Di Vito ez a/. (1992) found that resistant
cultivars of sweet peppers were reduced by 50% at
the Pi of M. incognita > 32 J2 (g soil)’. Studying
nematode population dynamics has multiple benefits,
including reducing unnecessary agrochemical inputs
due to pre-plant information about nematode
density in soil and determining the exact level of host
resistance to their respective pathogens and damage
threshold. Therefore, this study aims to determine i)
the responses of var. Dinsire to a series of M. incognita
initial inoculums, and ii) the population dynamics of
M. incognita on var. Dinsire and damage threshold.

Materials and Methods

Preparation of hot pepper seedlings and nematode
inoculums

'The pepper variety ‘Dinsire’ seeds, which performed
well against RKN in the previous experiment, were
obtained from the Bako Agriculture Research Centre.
The pepper seeds were planted in germination
trays filled with sterilized sand soil and kept
under greenhouse conditions with a minimum
and maximum temperature of 14.1 and 39.6°C,
respectively, with relative humidity (%) between 33.8
and 99.9 (TESTO 445, Ace Instruments, Germany).
'The plants had a 12-hour light and dark period and

were watered with 10 ml of tap water every morning.

Meloidogyne incognita was previously isolated from the
major pepper-growing areas of the Jimma Zone and
identified as a significant pest of pepper (Demissie ez
al.,2022).1t was multiplied on a susceptible hot pepper
variety rootstock (Bako local) under greenhouse
conditions and used as a source of inoculum.

Transplanting and inoculation of pepper seedlings

Seedlings were transplanted at the stages of four true
leaves into 11 plastic pots filled with oven-sterilized
sandy soil, a total of 13 treatments involved with
four replications for each treatment and arranged in
a completely randomized design (CRD) on raised
benches in the greenhouse. A day before inoculation,
the nematode suspension wasleft at room temperature,
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and the volume of the stock suspension was adjusted
to the highest density required. A log series of 2*(i.e.x
an integer ranging from -4 to 7) or (0, 0.0625, 0.125,
0.25,0.5,1, 2,4, 8, 16, 32, 64, 128 J2 (g soil) ) was
prepared by making a serial dilution from the stock
suspensions, accordingly. Then, a 10 ml suspension
containing the respective nematode’s initial inoculum
densities was inoculated into a three-day post-
transplanted pepper plant by pipetting it into four
holes made of a rod metal around the stem of each
plant. Control plants without M. incognita received a
similar volume of tap water (Moosavi, 2015). A net
fibre was placed over the pot’s top surface to prevent
water loss, as described by Ehwaeti ez a/. (1998). The
plants were watered with 60-70 ml of tap water. Each
plant was fertilized with 0.3 g of NPSB monthly for
three months. The experiment was terminated after
120 days of nematode inoculation.

Measurements of plant parameters and modeling

After 120 days of nematode inoculation, the plants
were harvested, and the following measurements
were taken: plant height (cm), fruit, shoot and root
length, and fruit diameter. The number of leaves,
branches, flowers, and fruits per plant were also
recorded. The fresh weight (g) of fruit, shoot, and root
was weighed. Additionally, the impact of M. incognita
initial population on plant growth parameters was
modeled. For every nematode density, before fitting
the Seinhorst yield loss model to the data of plant
growth and yield components, each measurement was
averaged over the replicates of each treatment and
computed using the Seinhorst Equation (Seinhorst,
1998). Furthermore, standard errors were calculated
for each parameter, and for every measurement, the
goodness of fit was estimated using the coeflicient of
determination (R?).

Pi

y=Y_ x(m+(1-m)*¥0.95 7 ") for Pi>T,y=1 for Pi<T

max

Where: y = plant height (cm), fresh weight (g), plant
parts (in number). Y =yield when Pi~ 0; 7 = relative
minimum yield when Pi ~ eo.
T = Tolerance limit, the nematode density above
which yield starts to decline.

Nematode population parameters and modeling of
population dynamics

At harvest, the pepper plant was carefully uprooted
from each pot, shaken gently to remove rhizosphere

soil, and slowly washed using tap water to avoid the
soil attached to the roots. After cutting the roots
into 2-3 cm, root galls were counted under a stereo-
microscope, and the final nematode population was
estimated from the entire root system and soil in
the pot at harvest. Eggs and J2 were extracted from
the root using a 0.51% NaOCI solution. Whereas
the modified Baermann tray method was used to
extract vermiform nematode from aliquots of 100
ml soil (Hooper ez al., 2005). After concentrating
the extracted nematodes in a 100 ml graduated
cylinder, the densities of nematodes per plant
were assessed from repeated 1 ml aliquots under
a light compound microscope (100x) (A. KRUSS
OPTRONIC, Germany). The reproduction factor
was determined at all initial inoculum levels (Greco
and Di Vito, 2009). The equation below was used to
model the relation between Pi and Pf'and estimate
the maximum multiplication rate (a) as well as the
maximum population density (M) of M. incognita on

hot pepper (Teklu ez al., 2014).

Pf=(MxPi)/(Pi+M | o)

Statistical analysis and modeling

The data of plant measurements, such as leaf, branch,
flower, fruit number, root, shoot length, and fresh
weight, along with nematode parameters, including
the number of galls, P, and RF, were analyzed
using SAS version 9.3 through analysis of variance
(ANOVA). Additionally, R version 4.2.1 and R studio
2022.07.0+548 were used for fitting the model to the
data.

Results and Discussion

Impacts of M. incognita initial population on pepper
growth and yield component

Pepper plants were established and maintained for
evaluation up to harvesting. After 30 days of nematode
inoculation, the plants exhibited poor growth
performance with above-ground symptoms such
as yellowing of leaves, stunted growth, and delayed
development of reproductive structures, particularly
in plants inoculated with higher inoculum densities
(Figure 1). However, var. Dinsire previously had
vigorous growth when inoculated with 2000 J2 of M.
incognita(unpublished data),which could be attributed
to the influence of J2 infectivity and environmental
factors (Thies, 2011). Pepper plants inoculated with a
low initial nematode population showed even greater
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growth and yield than the uninfected control plants
(Figures 1 and 2).This has been explained that plants
produce auxin-like substances during mild nematode
infections thereby increasing growth (Greco and Di

Vito, 2009).
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Figure 1: Effect of increasing initial population densities
(0 — 128 ]2 (g soil)”?) of Meloidogyne incognita on the
growth performance of the hot pepper (var. Dinsire).

Images were taken 45 days after nematode inoculation.
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Figure 2: Impact of Pi of Meloidogyne incognita initial
population on the fruit development of Dinsire.

An increase in nematode Pj7, resulted in a
significant reduction of plant growth and nematode
multiplication, particularly when Pi 2 8 J2 (g soil)™
in which the number of branches, shoot length, shoot
fresh weight, fruit number, fruit length, and fruit fresh
weight were reduced by 63%, 28%, 44%, 54%, 24%,
and 52%, respectively (Table 1). Similarly, Moosavi
(2015) indicated the high suppression above-ground
part of bell pepper at Pi of M. javanica > 8 eggs and
J2 (g soil) . Aguiar ¢z a/. (2014) reported a 40 and
55% reduction in the fruit weight of resistance (cv.
Charleston Belle) and susceptible bell pepper (cv.
sweet mini pepper), respectively, when infected with

1.2 ]2 (g soil) ! of M. incognita.’The delay in flowering

might be responsible for the reduction in fruit weight
in this study. Moosavi (2015) has also found both a
bell pepper’s growth and yield were suppressed by 50%
when the value of Pi was equal to 7 and 9.3 eggs and
J2 (g soil)* of M. javanica, correspondingly. Similarly,
a growth suppression of M. incognita on susceptible
sweet peppers (cv. Yolo Wonder) by 84% and 50% on
the resistant genotypes at the Pi 2 32 ]2 (g soil) ! was
reported (Di Vito ez al.,1992).

Tolerance limit (T) and relative minimum yield (m)

'The mean of each plant growth parameter and yield
components plotted against the Pi and Seinhorst
model fitted to their mean values that Pi and plant
growth components were negatively correlated
(Figure 3). Nevertheless, the flower number appeared
to increase due to the nematodes’ initial population
density, causing the flowering time delay (Figure 3E).
Estimated model parameter values for plant growth
parameters and yield components are displayed in
Table 2.'The yield components, such as fruit diameter,
weight, number, and length exhibited a tolerance
limit of 0.232, 0.183, 0.181, and 0.139 J2 (g soil)?,
respectively, whereas from growth components the
lowest tolerance limit registered for root (7'= 0.074)
and shoot (7" = 0. 111) (Figure 3 and Table 2). On
the other hand, at the highest inoculums level of M.
incognita (Pi = 128 J2(g soil)?), the lowest relative
minimum yield was recorded for fresh fruit weight
(0.59, i.e. ~ 41% fruit yield loss) and branch number
(0.61, ~ 39% branch number loss). Presently observed
fruit yield loss in var. Dinsire was less than the former
report on var. Melka Awaze (54% yield loss) due to
M. incognita infection (Abegaz, 2020), also Moosavi
(2015) illustrated M. javanica caused the loss of
bell pepper yield by 84%.This indicate that Dinsire
can tolerate higher inoculum of nematode. The root
length was less affected; its damage threshold was
detected only when the Pi exceeded 0.074 ]2 (g soil) ™.

Using the value of Y__ the influence of nematode on
pepper growth parameters and yield component were
compared, of which leaf number (LN) was less affected
in the presence of the lowest initial inoculum densities
of nematodes in that 98.5, 88.8, 52.1, and 45.1 as
maximum (Y__ ) leaf numbers, total fresh weight (g),
shoot height (cm) and weight (g) were predicted,
subsequently, nevertheless 1.2 (cm) and 1.4 as measured
as the lowest Y__ of fruit diameter and flower number,
respectively (Table 2).'This implied that the pressure of

Pi is more pronounced on yield components of crops.
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Table 1: Relation of M. incognita initial population with its final population densities and reduction (%) of pepper growth and yield component.

Pi PF RF GN LNO BNO RL SL FN FRNO FRL FRD RFW SFW FFW
0.0625 452281« 7236.5%  627® 96.5(4)* 19.8(0) 21.3(2)" 52.3(5)®e 2.3(0)®  11.8(28)*  2.9(12)*  1.2(14)* 18.13(45)%  43.3(9)*< 18.3(2)"
0.125 1160963>¢  9287.8*  1523*  105.3(0) 20.8(14) 22(0) 52.3(5)®e 0(0) 13.3(18)*  3.4(0)" 1.2(14)® 20.8(37)bede 46.72)* 19.3(0)
0.25 1205206>  4820.8°  1076®  87.3(13)® 17(37) 20.1(7) 48(13)®e 2.5(0)®  11.8(28)*  2.7(18)*  1.1(19)®¢  26.3(20)> 38.2(20)%«¢  15.2(19)®
0.5 3643300° 7286.6®  1590° 100.5(0.3)® 12.5(20)*¢  21.1(3) 57(0) 1.5(0)®  12.5(23)*  2.8(15)*  1.1(19)®«¢  31.4(5)* 44.3(7)® 15.6(17)®
1 926156 926.2¢ 772% 98.3(3)® 15.8(14)™ 20.8(4) 52(6)* 1.5(0)*  16.3(0) 3.2(3)" 1.1(21)%<d  21.5(35)%cde  44.1(7)® 18.4(2)

2 1875156 937.6¢ 1392®  98.5(2)* 17(48) 20(8) 46(17)®e 2.8(0)®  15.5(5) 2621  1.3(7)™ 26.9(18)d 46.3(3)® 18.3(2)

4 2232138° 558¢ 1559+ 96(5)® 14(29)0< 19.7(9) 47(16)™ 3.3(0)*  9.3(43) 2.8(15)  1.1(21)bde  29.3(11)*e 38.4(19)%<d  12.4(34)®
8 1437256 179.7¢ 980.3  84.5(16)® 10.8(46) 18.4(15)*  40(28)° 2.8(0)®  7.5(54) 2.5(24)*  0.8(43) 17(48)de 26.8(44)¢ 9.3(50)°
16 9691634 60.6¢ 1112*  75(26)® 7.3(63) 21.1(3) 43.3(22)  8(0)*® 11.5(30)*  2.5(24)  0.7(50) 15.6(53)* 30.1(37)« 9(52)°

32 29550014 9.2¢ 562° 74.3(26)® 11.8(40) 21.9(0) 48.3(13)®  9(0) 11(33)" 2.7(18)*  0.9(36) 13.7(58)° 36(24) 12.4(34)®
64 689756+ 10.8¢ 901 74.8(26)® 10.3(48)* 20.3(7) 47.3(15)*  4.3(0)*  8.3(49) 2.9(12)*  0.98(30)  19.3(41)< 33.7(29)"< 10.9(42)®
128 666469 5.2¢ 806 66.8(34)° 11(44) 18.1(17)*  46(17)* 7(0)e 13.3(18)*  2.7(18)*  0.98(30)<  16(51)de 35(27)bd 11.9(36)®
P value ** - s s ok s . s * s - o ok o

LSD 1.3 3.1 8.5 31 55 4.7 10.8 6.7 7.8 1.3 0.23 10.4 11.7 7.5

Pj, initial nematode population densities; PE, final nematode population densities; RE, nematode reproductive factor; GN, gall number; LNO, leaf number; BNO, branch number; RL, root length; SL,
Shoot length; FN, flower number; FRNO, fruit number; FRL, fruit length; FRD, fruit diameter; REW, root fresh weight; SFW, shoot fresh weight; FFW, fruit fresh weight. Values before parentheses
represented a mean of four replicates, number inside of parentheses represented (%) of reduction compared to control. Means with different lowercase letters in superscript along a column indicate a
significant difference; ‘ns” not significant, (%), (**), and (**) Significant at p<0.01, 0.001 and 0.0001, respectively; LSD =Least significant difference.

Table 2: Parameter values for Seinhorst equation-1 for the relation between initial population density (Pi) of M. incognita and pepper growth and yield. Pi and T

are expressed in M.incognita ( ‘g dry soil), but y and m are proportions, and Ymax is expressed as a respective S.I. unit.

Plant parameters Seinhorst variable (Equation), Y= m+(1-m) z"", Pi >T,y =1, Pi<T
T m Y SE_ SE SE R? DF

Fresh fruit weight 0.183 0.591 18.15 0.092 0.072 1.09 0.723 10
Fresh shoot weight 0.195 0.7267 45.08 0.113 0.065 2.25 0.608 10
Total fresh weight 0.267 0.671 88.78 0.137 0.066 4.29 0.691 10
Flower number 0.427 4.84 1.43 0.244 3.04 0.872 0.667 9
Fruit number 0.181 0.765 13.35 0.204 0.151 1.60 0.071 9
Branch number 0.066 0.612 17.71 0.106 0.104 2.71 0.492 9
Leaf number 0.64 0.714 98.493 0.324 0.046 2.81 0.828 9
Fruit diameter 0.232 0.695 1.19 0.128 0.069 0.07 0.642 9
Fruit length 0.139 0.809 3.03 0.145 0.068 0.18 0.405 9
Shoot height 0.111 0.864 52.11 0.092 0.05 2.24 0.395 9
Root length 0.074 0.905 21.51 0.111 0.047 0.955 0.245 9

T, tolerance limit; m, relative minimums; Y . the yield at densities lower than T: %Mﬂ standard error of tolerance limit; Mmiu standard error of minimum yield; SE

ymax,

coefficient of determination; DF., Degree of Freedom.

standard error of SE R,

ymax;

% -0
@75
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Figure 3: The relation between the initial population density (Pi) of Meloidogyne incognita (plotted on a log scale)
and mean of fruit diameter (A), fruit length (B), fruit number (C), fresh fruit weight (D), flower number (E), total
fresh weight (F), fresh shoot weight (G), stem length (H), and leaf number(I). Dinsire was harvested after 120 days
of inoculation, and each point represents a mean of 4 plants(replication), and the line is the predicted function obtained
by fitting the Seinhorst yield loss model y= Ymax * (m+(1-m)*0.95" ) for Pi > y=1 for Pi< T to the data.

'The T'value of Dinsire to M. incognita for shoot height
(7= 0.11, m= 0.86), fruit length (7= 0.14, m= 0.81),
fruit number (7= 0.18, m= 0.77) and fruit weight (7=
0.18, m=0.59) were less than the report of Abegaz
(2020) on var. Melka Awaze was considered resistant
to this nematode, while Dinsire recorded higher
values for shoot height, fruit length, fruit length, and
fruit weight at the highest initial population density
of the nematode. Di Vito ez 2/. (1985) report showed a

T0f0.17 J2 (g soil)™* to M. incognita as the registered
tolerance limit for sweet pepper fruit weight. Similarly,
Di Vito ez al. (1992) reported 0.3 J2 (g soil)™ of M.
incognita as the tolerance limit of yield for susceptible
sweet pepper cultivars. The 7 value of a sweet pepper
resistance cultivar (Di Vito ¢ 2/, 1992) and ‘Dinsire’
in this study were similar for fruit yields. Ferris e a/.
(1986) also recorded a tolerance limit and minimum

yield of chili pepper for yield (7= 0. 039; 7 = 0.001)
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to the M. incognita.

‘Thepresenceofvariationsintolerancelimitsandrelative
minimum yields could be attributed to genotypes, level
of virulence among nematode races and populations,
the way inoculum preparation, infestation techniques,
time, soil type, and environmental conditions (Di
Vito et al., 1986; Ravichandra, 2014; Moosavi, 2015).
Thus, determining the host responses to its major
pathogen in a given area is an input for choosing the
appropriate management option. The presented high
minimum yield at the highest Pi of M. incognita in all
growth parameters and yield components in Dinsire,
as well as the establishment and demonstrated good
growth performance up to a Pi of less than 8 J2 (g soil)®
"was obtained. This is greater than the highest mean
Meloidogyne sp. density (6 J2 (g soil)™) recorded from
major pepper-producing fields around the Jimma area
(Demissie ef al., 2022). Therefore, var. Dinsire can be
cultivated with minimum damage in areas where the
mean density of M. incognita is less than 8 J2 g soil.

Population dynamics

Using the population dynamics model, Pi fitted to
the mean values of Pf and the var. Dinsire is shown
to be a suitable host for M. incognita. The direct
relationship between the initial and final nematode
population and gall numbers was only depicted
up to Pi < 4 (Table 1 and Figure 4). An increase in
Pi was inversely related to its reproduction factor
(RF), in which 9288 (i.e. able to be multiplied by
9288- fold from its initial population densities) was
recorded as the highest reproductive factor at Pi
=0.125 J2 (g soil)?, and the lowest RF of 5.2 at the
highest Pi (128 J2 (g soil)?) (Table 1 and Figure 4).
Furthermore, 8813.2 and 3420.1 (eggs + ]2 (g soil)™?)
were estimated as the maximum reproduction rate (a)
and maximum population density (M) of M. incognita
on var. Dinsire, respectively (seal=8432.1; R*= 0.76;
df= 10). The gall number increased on Dinsire, as Pi
raised from 0.0625 to 4 ]2 (g soil)™. The lowest gall
number recorded at Pi = 32 J2 (g soil)™ was 562 in
contrast to 1590 determined at Pi = 0.5 J2 (g soil)
U (Figure 4). For M. javanica, a reproductive factor
value of 496 was recorded at a Pi =0.125 ]2 (g soil)!
on bell pepper (Moosavi, 2015).

Dinsire supported the multiplication of M. incognita
at all Pi and its population dynamics curve lies above
the equilibrium line (Figure 4) that the plant was
able to satisfy the demand by the nematode for its

reproduction. Previous studies indicated pepper
cultivars at primary screening identified as resistant
using single inoculum density of M. incognita (0.67
J2/ g of soil) became susceptible (1 J2 (g soil)?)
when subjected to various initial inoculum levels
of M.incognita (Thies, 2011; Abegaz, 2020). Thus,
exposing the host plant to various inoculum levels of
nematodes is the best alternative for determining the
host status before handover to growers. Only a few
pepper varieties have been reported to be resistant
to M. incognita (Djian-Caporalino, 2011; Agaba and
Fawole, 2015).
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Figure 4: The relation between initial (Pi) and final
(Pf) population densities of M. incognita (on a log scale)
on Dinsire. Solid line fitted to the equation of Pf= M*Pi/
(Pi + M/a) population dynamics (Teklu et al. 2014).
Straight diagonal dashed line: population equilibrium
line: Pf= Pi, (A) and the relationship of nematode initial
inoculums and the number of galls per pepper root system

(B).

A decrease in the final nematode population,
reproduction rate, maximum population densities,
and gall formation was revealed with an increase in
Pi. Lindsey and Clayshulte (1982) remarked on the
reduction of M. incognita reproduction at higher
inoculum levels of nematodes attributed to more
damage to the host root. As a result, the plant becomes
stunted, reducing the nematode reproduction rate due
to limitations in food and space supplies (Di Vito e7
al., 1986,1992).

'The maximum multiplication rate (8813.2) obtained
in this study is greater than previously reported values
of M. incognita on pepper varieties (Di Vito ez al.,
1986, 1992; Ferris e# al., 1986; Abegaz, 2020) which
might be due to difference in the host, pathogenicity,
method of nematode extraction and duration or
extracted time (Teklu ¢z /., 2016).

December 2023 | Volume 41 | Issue 2 | Page 114

o o .
Qols Links
OResearchers



OPEN aACCESS

Pakistan Journal of Nematology

Conclusions and Recommendations

'The var. Dinsire supported the multiplication of M.
incognita along a series of all initial inoculum levels.
Thus, evaluating pepper genotype to various levels
of initial nematode density is more appropriate
than single inoculum density to determine the host
status before being recommended for end users. The
considerable minimum yield in all plant growth
parameters and components revealed that Dinsire
may be cultivated in pepper fields infested with M.
incognita or as part of IPM components.
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