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ABSTRACT

A pot experiment was conducted to assess the efficacy of six commercial nematicides with ten
formulations namely ethoprophos (Todabeet®, Root Phos®, and Nemafeng®), fenamiphos (Javelin®), fosthiazate

(Capsul pro®), cadusafos (Rugby®), oxamyl (Mass Tode®, Oxyle®, and Canzakel®), and bionematicide
abamectin (Namazoho®) against Meloidogyne incognita on sugar beet plants based on numbers of galls and
juveniles (J2s) as well as plant growth characteristics. The nematicides were applied to the soil at the recommended
dosage rate. All nematicides caused a significant reduction in the number of J2s and root galls with different levels
of efficacy. However, ethoprophos (Todabeet ®) and ethoprophos (Root Phos®) had the highest nematicidal effect
with a 100 % reduction in the number of juveniles in soil and galls, while oxamyl (Mass Tode®) and cadusafos
(Rughy®) were relatively least effective causing 63.2 and 65.91 %; 64.6 and 69.5 %; reduction in J2s population
and galling, respectively. Abamectin (Namazoho®), fenamiphos (Javelin®), ethoprophos (Nemafeng®), oxamyl
(Oxyle®), oxamyl (Canzakel®), and fosthiazate (Capsul pro®) ranked intermediate in descending order by 89.4
and 87.5%; 88.3 and 89.77 %; 87.2 and 95.45 %; 84.4 and 87.5 %; 70.1 and 63.64 %; 68.9 and 59.09 % reduction
in J2s population and galling, respectively. Also, all of the nematicides significantly increased plant length, fresh
weight, and shoot dry weight. Ethoprophos (Root Phos®) had the highest increase effect. However, all nematicides

significantly decreased N, P, K, and total chlorophyll content compared to the control, while abamectin had the

highest decrease effect.
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INTRODUCTION

Plant parasitic nematodes are considered a major
biotic factor limiting crop production causing severe damage
to a wide range of economic crops. According to Elling
(2013), the annual losses in economic crop yield due to plant-
parasitic nematodes in main crops have been assessed to be
USD 173 billion. The root-knot nematodes (Meloidogyne
spp.), which have over 100 species, are the most damaging
ones (Trinh et al., 2019). The root-knot nematode, M.
incognita, is one of the most harmful root-knot nematode
species and is considered the predominant and economically
important in a range of vegetable crops on lighter soil types in
Egypt (Ibrahim et al., 2000).

Sugar beet, Beta vulgaris L. (Chenopodiaceae) is
considered the first and most important crop for sugar
production in Egypt since 2013. It is cultivated in about 40
countries of the world and it can account for 40-45% of the
total sugar production in the world (El- Shafey, 2014). In
Egypt, the total area of sugar beet cultivation is about 650000
Feddans in the 2020 season (Anonymous, 2021). The
government encourages farmers to cultivate sugar beet in
place of sugar cane to reduce water consumption (Khalifa,
2017). The sugar beet crop is attacked by numerous pests
including M. incognita which is considered the main species
attacking the sugar beet crop in Egypt, due to its high level of
infestation and possible interactions with other pathogens (
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Maareg et al., 1998; Korayem, 2006; Ibrahim, 2013; Mostafa
et al.,2014). These nematode pests proved to reduce crop
quantity and quality (Bazazo and Ibrahim, 2019).

The root-knot nematodes have a wide host range and
a high reproductive potential therefore, their control is
relatively hard (Hussain et al., 2016). Generally, the best
method for eradicating nematodes in a short time is using
nematicides. Using nematicides for the management of
nematodes becomes essential when other methods like
biocontrol agents are unable to protect crops from these pests
(Hague and Gowen, 1987). So, nematicides are believed to be
a main nematode management approach, whether used alone
or as part of an integrated management program.

Therefore, the study objective was to evaluate the
efficacy of the application of different commercial
nematicides and bionematicide for the control of the root-knot
nematode, M. incognita on sugar beet plants, and their effects
on the growth parameters, macro elements (N, P, K), and total
chlorophyll of sugar beet plants.

MATERIALS AND METHODS

Nematicides used:

The common name of nematicides, trade name,
empirical formula, and field recommended rate are shown in
Table (1).
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Table 1. The common name of nematicides, trade name, empirical formula, and field recommended rate.

Common name Trade name Empirical Formula  Field recommended rate
IRAC Group: 1B; organophosphate
1 Todabeet® 40% EC CeisOsPS 2.5 L/Fed
2 Root Phos® % GR Ethoprophos g arsz 30 Kg/Fed.
3 Nemafeng® 40% EC 2.5 L/Fed.
4 Javelin® 40% EC Fenamiphos C13H2NOsPS 3 L/Fed.
5 Capsul pro® 30% CS Fosthiazate CoH1sNO3sPS; 2 L/Fed.
6 Rughy® 20% CS Cadusafos CioH20:PS, 4.5 L/Fed.
IRAC Group : 1A; carbamate
7 Mass Tode® 24% SL Oxamvl
8 Oxyle® 24% SL Y CrH1NsOsS 3 L/Fed.
9 Canzakel® 24%SL
IRAC Group : 6; avermectin (bionematicide)

. CusH72014 (B1a)

10 Namazoho® 1.8% EC Abamectin CaHrO1s (B1b) 3 L/Fed.

Plant species:

Sugar beet (Beta vulgaris L.) var." Toro" seedlings
were used in this work.
Pot experimental design:

A pot experiment was conducted under greenhouse
conditions in a highly M. incognita infested soil at the
Nematological Research Unit (NERU), Faculty of
Agriculture, Mansoura University, Dakahlia Governorate,
Egypt, in January 2022, to evaluate the efficacy of six
commercial nematicides namely, ethoprophos (three different
formulations]), cadusafos, oxamyl (three different
formulations), fenamiphos, fosthiazate and bionematicide
abamectin (Streptomyces avermitilis) against M. incognita on
sugar beet plants. All nematicides were obtained from
Agricultural Research Center, Giza, Egypt.

The initial nematode populations were 400 second-
stage juveniles/250 g soil. All plastic bags of 25 cm diameter
were filled with 3 kg of clayey (Clay 46.56; Silt 30.91; Fine
sand 22.66; Coarse sand 3.87). Four sugar beet seedlings (30
days old) var. Toro were transplanted in each bag and
irrigated with water as needed. All pots including
controls(nematode only) were replicated five times and
arranged in a complete randomized block design on a bench
at 28-35 °C and 65-70 % RH. The nematicides were applied
to the soil at the recommended dosage rate, after 30 days from
transplanting time.

The experiment was divided into 11 treatments as follows:
T1 = Ethoprophos (Todabeet ®),

T2 = Ethoprophos (Root Phos®),
T3 = Ethoprophos (Nemafeng®),
T4 = Fenamiphos (Javelin®),

T5 = Fosthiazate (Capsul pro®),

T6 = Cadusafos (Rughy®),

T7= Oxamyl (Mass Tode®),

T8 = Oxamyl (Oxyle®),

T9= Oxamyl (Canzakel®),

T10 = Abamectin (Namazoho®), and
T11 = Nematode only (N) (control).
Data collection:

Plant parameters

After 45 days from transplanting time, plants were
removed carefully from the bags and the roots were washed
free of soil. Data on plant growth parameters, including length
of shoot and root (cm), plant length (cm), fresh weight of root
and shoot (g), total plant fresh weight(g), and shoot dry
weight(g) were measured.

Nematode parameters

Also, the number of second-stage juveniles (J2s) / 250 g soil,

reproduction factor (RF) (RF= final population/initial

population), and the number of galls/root system were
measured. Root gall index (RGI) was evaluated using the
following scale: 0 = no galling; 1 = 1: 2 galls; 2 = 3: 10 galls;
3=11:30qalls; 4 =231: 100 galls; and 5 = more than 100 galls

(Taylor and Sasser 1978). The second stage juveniles (J2)

were extracted from the soil by sieving and modified

Baermann technique (Goodey, 1963) and counted. The

parameters changing the percentage of increase or decrease

were imputed to “positive or negative” values and the current
equations were used as follows:

Reduction % = {( Control-Treated) /Control} x 100
Increase % = {( Treated—Control} /Control) x 100
Chemical constituents and photosynthetic pigments of

sugar beet (Beta vulgaris L.) leaves

Photosynthetic ~ pigments  (Chlorophyll  content):

Representative samples(5 leaves) were taken at random from

treated and untreated leaves after 15 days of application of

nematicides to determine Chlorophyll a, b, and ab according

to Sadasivam and Manickam (1996).

Chemical constituents: Samples were picked up and

transferred immediately to the laboratory, placed on trays, and

dried at 70° ¢ for 48 hours. The dry weight was recorded, and
the dried were grounded into a fine powder and kept for
further use for macronutrients (N, P, K) determinations.

1. Total nitrogen content: The modified Micro-Kjeldahl
apparatus was employed for total N-determination (Jones
etal., 1991).

2. Phosphorus content: Total phosphorus was determined
spectrophotometrically by Milten Roy Spectronic 120 at
wavelength 725 nm using stannous chloride reduced
molybdosulphoric blue color method in the sulphuric
system as described by Peters et al.(2003).

3. Potassium content: Total potassium was estimated to
Flame photometrically using the Jenway Flame
photometer, Model corning 400 according to the modified
method (Peters et al., 2003).

Statistical analysis

The obtained data were subjected to analysis of
variance (ANOVA) (Gomez and Gomez, 1984), followed by

Duncan’s multiple range tests to compare means (Duncan,

1955).
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RESULTS AND DISCUSSION

Impact of commercial nematicides and bionematicide on
the number of galls and second-stage juveniles (J2s) of M.
incognita infecting sugar beet:

Table (2) showed that all tested nematicides were
effective at the recommended rate in reducing the number of
J2s in the soil compared to the untreated control. The highest
activities were obtained for ethoprophos (Todabeet ®) (T1)
and ethoprophos (Root Phos®) (T2) causing 100% reduction
and reproduction factor(RF)=0.0, whereas the lowest was
observed with oxamyl (Mass Tode®) (T7), cadusafos
(Rugby®) (T6), fosthiazate (Capsul pro®) (T5) and oxamyl
(Canzakel®) (T9) which reduced J2s by 63.2, 64.6, 68.9 and
70.1%, respectively and RF by 0.66, 0.64, 0.56 and 0.54,

respectively. On the other hand, abamectin (Namazoho®)
(T10), fenamiphos (Javelin®) (T4), -ethoprophos
(Nemafeng®) (T3), and oxamyl (Oxyle®) (T8) were ranked
intermediate, as they reduced J2s in soil by 89.4, 88.3, 87.2
and 84.4%, respectively.

Table (2) and Fig.(1) showed a significant effect for
all tested nematicides in reducing the number of galls
compared with untreated control. T1 and T2 caused a 100%
reduction in the number of galls, followed by T3 (95.45%)
and T4 (89.77%) recording RGI= 0.6 and 1.4, respectively.
However, T8 and T10 were at par with a percent reduction of
87.5%. On the other hand, the lowest nematicidal effect was
observed with T5 (59.09%) followed by T9, T7, and T6,
respectively.

Table 2. Effects of commercial nematicides and bionematicide on the number of galls and second-stage juveniles (J2s)
of Meloidogyne incognita infecting sugar beet under greenhouse conditions.

Treatments No. juveniles in 250g soil Red.% RF* No. galls Red.% RGI**
T1 00]j 100.0 0.0 00e 100.0 0.0
T2 00]j 100.0 0.0 00e 100.0 0.0
T3 9209 87.2 0.23 08e 95.45 0.6
T4 84.0h 88.3 021 18de 89.77 14
T5 2240d 68.9 0.56 72b 59.09 18
T6 255.0¢ 64.6 0.64 54b-d 69.32 20
T7 265.0b 63.2 0.66 6.0 bc 65.91 22
T8 112.0f 84.4 0.28 22c-e 875 12
T9 215.0e 70.1 0.54 64b 63.64 20
T10 76.0i 89.4 0.19 22c-e 875 16
T11 720.0a 18 176a 3.0
LSD 15 42

*Each value presented the mean of five replicates. ; Means in each column followed by the same letter (s) did not differ at P< 0.05 according to Duncan's

multiple-range test.
RF*=final population/initial population ; RGI**=Root gall index

T1 = Ethoprophos (Todabeet ®),T2 = Ethoprophos (Root Phos®), T3 = Ethoprophos (Nemafeng®),T4 = Fenamiphos (Javelin®),T5 = Fosthiazate
(Capsul pro®), T6 = Cadusafos (Rugby®), T7 = Oxamyl (Mass Tode®), T8 = Oxamyl (Oxyle®), T9 = Oxamyl (Canzakel®),T10= Abamectin

(Namazoho®), and T11 = Nematode only (control).
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Figure 1. Effect of commercial nematicides and
bionematicide on galls reduction of Meloidogyne
incognita infecting sugar beet under greenhouse

conditions.
T1= Ethoprophos (Todabeet ®),T2 = Ethoprophos (Root Phos®), T3 =
Ethoprophos  (Nemafeng®),T4 = Fenamiphos (Javelin®),T5 =

Fosthiazate (Capsul pro®), T6 = Cadusafos (Rugby®), T7 = Oxamyl
(Mass Tode®), T8 = Oxamyl (Oxyle®), T9 = Oxamyl (Canzakel®),T10
= Abamectin (Namazoho®), and T11 = Nematode only (control).

Results on the efficacy of the tested nematicides on M.
incognita infecting sugar beet were confirmed by those of
Saad et al. (2017) who reported that fenamiphos, oxamyl, and
ethoprophos were the highest nematicides that reduced the
number of galls of M. incognita by 91.73, 89.53 and 83.23%,
respectively. Whereas cadusafos, and fosthiazate had the least
effectiveness causing 74.20, and 63.81% reduction,
respectively in gall formation. On the other hand, fosthiazate,
fenamiphos, and oxamyl were found to be effective

treatments, which reduced J2s in the soil by 90.31, 87.81, and
83.92%, respectively. but, ethoprophos(75.90%), and
cadusafos(69.49%) occupied the second rank in J2 reduction.
Also, Al-Hazmi et al. ( 2017) reported that fenamiphos had
relatively high effectiveness against M. incognita on green
beans in different levels of efficacy depending on the method
of treatment(alone, seed dressing, or seed dip). These results
are conformism with data obtained by Acosta et al. (1987)
who revealed that fenamiphos and oxamyl, had the maximum
reduction in J2 of the M. incognita population in the soil.
Recently, Kimenju et al. (2014) reported that fenamiphos has
premium treatment which significantly reduced the gall index
and population of J2 in the soil.

Also, Giannakou et al. (2005) found that fosthiazate
was the most efficient nematicide studied, because of its long
soil persistence, Oxamyl provided acceptable nematode
control, while fenamiphos and cadusafos failed to achieve
adequate nematode control, fenamiphos failure depends on its
quick degradation by soil micro-organisms. Similarly,
Radwan et al. (2012) found that cadusafos, fosthiazate and
oxamyl nematicides caused a reduction in root galls and J2 of
M. incognita in the soil. However, fosthiazate had the highest
nematicidal effect, while cadusafos was relatively least
effective. Oxamyl had an intermediate decrease. Also, they
found that none of the nematicides tested significantly
affected the growth indices of tomatoes compared to the
control. Safdar et al. (2012) tested cadusafos (Rugby ®) 1,
0.5, and 0.25% on juvenile mortality of M. incognita in
tomatoes, it showed 100, 72, and 57.3% mortality of
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juveniles, respectively. Mortality of juveniles increased with
increased exposure time and concentration. The reduction of
the nematode population was due to the activity of cadusafos
(Rugby ®) which reduces the nematode population by
contact and ingestion when the nematode penetrates the roots
exposed to the soil (Putter et al., 1981; Faske and Starr, 2007).
In the same trend, Giannakou et al. (2005) found that oxamyl
provided some nematode control while cadusafos failed to
provide suitable nematode control, even at high
concentrations in soil. Also, oxamyl did not reduce potato
tuber infection by M. chitwoodi adequately (Ingham et al.,
2000). While El-Ashry et al. (2020) found that oxamyl
treatment in tomato plants recorded 60.81% mortality of M.
incognita juveniles after 2-day exposure with a significant
difference, also, killed all juveniles after 4 days. Also,
Mostafa et al. (2015) found that the oxamyl reduced root-knot
nematodes on potato plants with a superior grade.

On the contrary, Khan et al. (2021) proved that
chemical control of root-knot nematode by cadusafos (Rugby
® 100G) at recommended dose and time is a significant
management technique that leads to a maximum death rate of
nematode juveniles under field conditions. Also, Cadusafos
was found to be the most effective nematicide against M.
incognita on chickpea and tomatoes (Meher et al., 2010;
Raddy et al., 2013). Also, cadusafos and fosthiazate proved to
be active in reducing the number of tomato galls and
controlling J2s of M. incognita (Saad et al., 2012).

Several authors proved that nematicides used in this
study were effective against Meloidogyne spp. with different
levels of reduction. EI-Ashry et al. (2021) proved that juvenile
mortality of M. incognita was 96.80 % after 10 days of
treatment by abamectin and caused a % reduction in the
number of galls in tomato roots and number of 1Js/100 g soil
77.59 and 74.94% respectively. Likewise, this agreed with
Khalil et al. (2012); Huang et al. (2014) on tomatoes and
cucumbers, respectively. Otherwise, Lopez-Perez et al.
(2011) and Muzhandu et al. (2014) found that abamectin was
inconsistent in controlling root-knot nematodes in soil-grown
tomatoes and tobacco, respectively. Also, Saad et al. (2017)
reported that avermactin had the least effectiveness causing
66.69 and 75.34% reduction in gall formation and J2 of M.
incognita. This may be a return to the strong adsorption and

the immobility of abamectin in soil particles. Also, the time
of application affects its effectiveness too.

Effect of commercial nematicides and bionematicide on
plant growth response of sugar beet plants infected with
M. incognita:

Data in Table (3) showed that the curative application
of nematicides significantly promoted the growth parameters
of sugar beet plants more than the control. Ethoprophos (Root
Phos®) (T2) and ethoprophos (Todabeet ®) (T1) resulted in
a significant induction in plant length and shoot dry weight
than of other sugar beet plant treatments, while, fosthiazate
(Capsul pro®) (T5) and oxamyl (Canzakel®) (T9) recorded
the lowest increase in plant length, and the other treatments
almost have the same effect.

Also, results showed that all tested nematicides
significantly (p < 0. 05) increased the shoot dry weight
compared with the control. T10, T3, and T8 were recorded
with the lowest increase (11.1%) followed by T7 and T6
(16.7%), then T9 and T5 (22.2%), then T1, and T4 (27.8%).

Results in Table (3) indicated that all tested
nematicides increased the plant's fresh weight compared with
the control. T2, T9, and T4 recorded the highest increase
(69.0, 66.2, and 55.6%), respectively. While T7, T6, and T8
recorded the lowest increase (5.6, 9.9, and 19%), respectively.
followed by T1, T3, T5, and T10 compared with control.

Results on the efficacy of the tested nematicides on
the growth of sugar beet infected with M. incognita are
confirmed by Saad et al. ( 2017) who reported that
nematicides  (ethoprophos,  fosthiazate,  fenamiphos,
cadusafos, and oxamyl) enhanced tomato growth criteria
compared to the control. Also, these results are on par with
Ibrahim et al. (2010) who found that fosthiazate and oxamyl
increased significantly the weight and shoot length of
tomatoes infected with M. incognita shoots, Also, Khairy et
al. (2016, 2021) reported that oxamyl significantly increased
the vegetative growth of tomato and eggplant infected with
M. incognita respectively. Hafez and Sundararaj (2006)
found that fosthiazate significantly increased the whole yield
of potatoes and our findings are confirmed in different crops
by several scientists (Radwan et al., 2012; Raddy et al., 2013;
Muzhandu et al., 2014; Mostafa et al., 2015).

Table 3. Influence of commercial nematicides and bionematicide on the growth parameters of sugar beet plants infected
with Meloidogyne incognita under greenhouse conditions.

Plant Growth Response

Treatments Length(cm) Plantlength  Inc. Fresh weight (g)  Plant fresh Inc.% Shoot dry Inc.%

Shoot Root (cm) % Shoot Root  Weight (g) ' weight (g) )
T1 216bc 142ab 358 43.2 13.0c-e 443ab 174 225 23b 278
T2 256a 146a 40.2 60.8 19.2ab 48a 240 69.0 25a 389
T3 23.0ab 11.0bc 34.0 36.0 172 a-d 21c 193 359 20d 111
T4 24.0ab 98¢ 338 352 19.2ab 29hc 221 55.6 23b 278
T5 21.6 bc 116a-c 332 328 176 ac 21c 19.7 387 2.2hc 222
T6 218a-c 12.4a-c 34.2 36.8 130c-e 2.6 bc 15.6 9.9 21cd 16.7
T7 23.0ab 11.0bc 34.0 36.0 12.4de 2.6hc 15.0 56 2.1cd 16.7
T8 23.0ab 11.0bc 34.0 36.0 14.4b-e 25bc 16.9 19.0 20d 111
T9 212bc 102¢ 314 256 208a 2.8hbc 236 66.2 2.2hc 222
T10 232ab 114a-c 346 384 18.0ab 33a-c 213 50.0 20d 111
T11 18.8¢ 6.2d 25.0 122¢ 20c 142 18e
LSD 3.9 3.6 75 1.8 6.6 0.2

Each value is the mean of five replicates; Means in each column followed by the same letter (s) did not differ at P< 0.05 according to Duncan's multiple-

range test.

T1= Ethoprophos (Todabeet ®),T2 = Ethoprophos (Root Phos®), T3 = Ethoprophos (Nemafeng®),T4 = Fenamiphos (Javelin®),T5 = Fosthiazate
(Capsul pro®), T6 = Cadusafos (Rugby®), T7 = Oxamyl (Mass Tode®), T8 = Oxamyl (Oxyle®), T9 = Oxamyl (Canzakel®),T10 = Abamectin

(Namazoho®), and T11 = Nematode only (control).
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Impact of commercial bionematicide, and chemical
nematicide on photosynthetic pigments and chemical
constituents in leaves of sugar beet infected with M.
incognita:

Results in Table (4) found that all tested nematicides
significantly (p < 0. 05) decreased the chlorophyll (a+b), N,
P, and K content compared with the control. T10 recorded the
highest decrease (15.86, 34.08, 23.08, and 22.16) for
chlorophyll (a+b), N, P, and K content, respectively. While
T6 recorded the lowest decrease (2.75, 5.24, 3.38, and 3.49)
for chlorophyll (a+b), N, P, and K content, respectively.
followed by T1, T8, T7, T5, T9, T2, T3, and T4 compared
with control.

Our results are supported by Haile et al. (1999) who
showed that some insecticides within the organophosphate
and carbamate class could reduce photosynthesis however
other insecticides in a similar class do not. Our results

contradict with those reported by Khairy et al. ( 2021) who
indicated that oxamyl and abamectin increased N, P, K, and
chlorophyll content in leaves of eggplant infected with
M.incognita compared with control. Similar findings were
noticed by Metwally et al. ( 2019) on cowpea infected with
M. incognita. On the other hand, EI-Sherif and Ismail (2009)
found that oxamyl enhanced the N, P, and K concentrations
in leaves of soybean plants inoculated with M. incognita,
while chlorophyll content decreased. The same results were
found by EI-Sherif, et al. (2015) and Gad, et al. (2021) on
tomato and soybean plants, respectively which support the
present findings in respect to chlorophyll. Luo et al. ( 2002)
showed that pesticides affected the physiology of plants
depending on several factors like the active ingredient, the
dosage of pesticide application, the number of sprays times,
and the type of plants.

Table 4. Effect of commercial nematicides and bionematicide on the photosynthetic pigments and chemical constituents
in leaves of sugar beet plants infected with Meloidogyne incognita under greenhouse conditions.

Treatments

Chemical constituents ( macronutrients )

Chlorophyll (mg/g)

N% Red.% P% Red.% K% Red.% Chl.a Chl.b Chl. atb  Red.%

T1 247¢c 7.49 0.309¢c 492 3.27¢ 4.66 0.605 0.444 1.049¢ 3.85
T2 2.04h 23.59 0.274h 15.69 292h 14.87 0.564 0.404 0.968 h 11.27
T3 197i 26.22 0.269i 17.23 2871 16.33 0.557 0.398 0.955i 12.47
T4 1.86 30.34 0.260j 20.00 2.78j 18.95 0.548 0.389 0.937] 14.12
T5 223f 16.48 0.288 f 11.38 3.03¢g 11.66 0.582 0.422 1.004 f 797
T6 253b 5.24 0.314b 3.38 331lb 349 0.611 0.450 1.061b 2.75
T7 2.28¢e 14.61 0.292e 10.15 312e 9.04 0.587 0.428 1.015e 6.97
T8 2.39d 10.49 0.302d 7.08 3.21d 6.41 0.598 0.439 1.037d 4.95
T9 2169 19.10 0.283¢g 12.92 3.08 f 10.20 0.576 0.415 0.991¢g 9.17
T10 1.76 k 34.08 0.250 k 23.08 267k 22.16 0.540 0.378 0.918 k 15.86
T11 2.67a 0.325a - 343a ---- 0.627 0.464 1.091a

LSD 0.017 0.002 0.017 0.001 0.001 0.002

Each value is the mean of five replicates; Means in each column followed by the same letter (s) did not differ at P < 0.05 according to Duncan's multiple-

range test.

T1= Ethoprophos (Todabeet ®),T2 = Ethoprophos (Root Phos®), T3 = Ethoprophos (Nemafeng®),T4 = Fenamiphos (Javelin®),T5 = Fosthiazate
(Capsul pro®), T6 = Cadusafos (Rugby®), T7 = Oxamyl (Mass Tode®), T8 = Oxamyl (Oxyle®), T9 = Oxamyl (Canzakel®),T10 = Abamectin

(Namazoho®), and T11 = Nematode only (control).

From the current study, it could be concluded that all
commercial nematicides and bionematicide tested
significantly reduced the second-stage juveniles (J2s) in the
soil and root galls of M. incognita as a result of a nematicidal
effect on the nematodes in soil and inhibition of their
penetration. Ethoprophos (Todabeet ®) and ethoprophos
(Root Phos®) had the highest effect against juveniles (J2s) in
soil, and root gall formation, while oxamyl (Mass Tode®)
and cadusafos proved to be the least effective relatively in %
reduction of J2 population. Moreover,fosthiazate (Capsul
pro®), oxamyl (Canzakel®), caused the least % reduction in
the number of root galls. On another hand, the bionematicide
abamectin recorded a high effect on the % reduction of J2s
population and no. of root galls (89.4 and 87.5%,
respectively) and had the highest decrease effect on N, P, K,
and total chlorophyll content compared to other chemical
nematicides so, it is preferable to avoid the negative effects of
chemical nematicides on some quality properties of plant and
achieve acceptable management of M.incognita.

Finally, all chemical nematicides tested will likely
continue to be used for getting rid of nematodes in a short time
and highly effective until more biological approaches to
management can be developed.
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