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Abstract

Five granular nematicides namely, cudusufos, carbofuran, ethoprop, fosthiazule and axamy!
werc assessed against the root-knul nemutode, Meloidogyne {ncagnite on tomato bused on numbers
of palls and juveniles (1) as well as on plant growth characteristics in a glusshouse. The rate of the
formulated form of oxamyl, carbofuran or cadusatos was 0.1 g/kg soil, while it was (.125 g / kg
sail for fosthiazate und 0.25 g/ kg sail for ethoprop, All nematicides caused reduction in root galls
and J; in the suil. However, fosthiazate had the highest namaticidal effect with 97 .52 % reduction in
gatls und 96.45 % juveniles in sail, while cadusulos wus relatively least effective causing 77,51 und
86,63 % reducdon in palling and J, population, respectively. Carhotiran, oxamyl und ethoprop
ranked intermediate in descending order by 95,06 % and 94.26 %; 81,99 % and 87.60 %: 78.73 %
and B7.88 %, respectively. However, none of the nematicides tested significantly uffected shoot
lengeh, fresh shoot weight and wout lenglh compared to the untreated inoculated control, Except
oxamyl. all of these nematicides significantly decreased root fresh weight,

Plant parasitic nematodes cause severe dumnupe W a wide range ol economic crops.
These nematodes produce an annval loss of over USS 100 hillion to world
agriculture and an cstimawed US$ 500 million are usually spent on nematode
control  (Keren-Zur e al, 2000). I'he root-knot nematode, Melowdogyne incognita
(Koford & White) Chitwoud, is one of the most harmtul root-knol nematode species. and
is considered the predominant and cconomically important on a range of vepetable crops
on lighter soil types in Egypt (Ibrahim et af., 2000),

Nematode control is very difficult and relies heavily on the use of soil fumigants and
non-fumigant nematicides. Generally, nematicides arc the quickest means among the
various control measures for drastic reduction of nematode population in a short time.
Use of nematicides for the management of plant parasitic nematode population in soil
hecomes essential when other methods like cultural practices, resistant varieties and
hiacontrol agents are unable o protect crops from these pests (Hugue & Gowen, 1987).
However, several fumigants and nematicides have been withdrawn from the market in the
last few decades due to concerns about the environment safety as well us human health
(Rich et al, 2004). Currently availuble soil fumigamts, such as dichloropropene and
metham-sodium, are less effective thun methyl bromide for controlling nematodes,
making the role of non-fumigant nematicides more important. On the other hand,
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granular non fumigant nematicides are more ecasily applied and saler for fammers
compared with fumigants (Lamberti ef af,, 2000). The most vadely used non-funugant
emauncides are aldicarb, cadusatos. carboluran, ethoprop. fenamiphos. fosthiazare,
oxamyl and rerbufos, which are arganophosphate or carbamate hased nematicides,
Nevertheless, nematicides still continue to he a main nematode management approach,
whether used as part of an integrated management propramme or as the sele conuol
compaonent, Therelore, the objective of the present study was w evaluate the ellicuey of
sotne pranuluar nematicides for the management of M. fncogniia infecting tomato plants.

Materials and Methods
Nematicides used: Five pranolar nematicides viz, cadusafos (Rughy 10 % G),
carbofuran (Furadan® 10 % G), ethoprop (Mocap™ 10 % G), fosthinzute (Nemathorin ™
10 % WG und oxamyl (Vydate 10 % G) were used in the present study, Cadusalos and
carboluran were oblained [rom FMC Corporaton, Agriculture Chemicul Group: cthuprop
was supplied by Bayer Crop Scicncee Franee; fosthiazate was obtained Irom Syngenta and
oxumy!l was supplicd by E. 1, du Pont de Nemowrs & Company e,

Nematode inoculum: I'he roat-knot nemarode M. incognita was 1solated from nfecied
roots of egaplant (Solanum melongena 1) obtained from El-Nubarta repion, Hehera
Governorate, baypt. Lggs and second-stage juveniles {1,) were extracted from infected
raats by the sadium hypochlorite method (Iussey & Barker. 1973).

Pot experiment: A pol experiment was conducted to evaluate the efficacy of ethoprop,
oxamyl. carboluran, fosthiazate und cadusalos against M. incognite on tomalo plants. All
clay pots of 12 ¢m diameter filled with 1 kg of steam sterilized sandy clay loam soil (68
% sund, 6 % silt and 26 % clay, ptl 7.8, 0.7 % orgamc matter), A pair of tomato seedlings
{Solunum lycopersicum L. ¢v. Super Strain B) of one month-old were wansplamed in
each pot and watered every day. The nematicides were applied to the soil at the
recommended dosage rate, after 3 days from transplanting time. Oxamyl, carbeluran and
cadusafos were added to the soil @ 0.1 g ¢ ki soil. but cthoprop was added G 0225 ¢/ ke
sotl and fosthiazate was added @ 0,125 g / kg soil based on the formulated form. Euch
pot way inoculated with SO00 nematade cpps aller five days (rom transplanting ume by
pouring the nematode suspension inw holes made 2-4 em below the soil surlace around
the basc of the plants. All pots including controls (invculuted and unmoculated plants)
were replicated three times and arranged in a complete randomized block design on a
bench in a greenhouse at 27-32 “C and 6570 %% RH. After 50 days from inoculation time,
plants were removed from the pots and the roots were washed tree of soil, Top and root
length and fresh weight, number of galls / root system and number o J; / 250 g soil were
determined for each of the plants. The second stage juveniles (J;) were extracted from the
soil by the decanting and sieving techmque (Goodey, 1963) and counted.

Statistical analysis: Data ohtained were statistically analyzed according 10 SAS softeare
program (SAS Institute, 1998). Data of the numbers of nematode root galls and juveniles
were transformed to v x| hefore statistical analysis. Comparison among means wis
made via the least significant difference (L.SD) at the 3% level of probahility.
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Results and Discussion

Tahle | showed significant effeet for all tested nematicides in reducing the number of
galls compared with untreared control. Fosthiazate @ 0.125 g / kg soil was found to be
the most eftective, since it reduced the number of galls more than thosc of the other
compounds at their doses lested. However, fosthiazate @ 0.125 g / kg svil and carbofuran
@ 0,1g ¢ kg soil were al par with percent reduction of 97.52 and 95.06, respectively. On
the other hand, cadusafos @ 0.1g / kg soil and ethoprop @ 0.25 g/ ky soil were relatively
effective treatment, which reduced palls by 77.51 % and 78.73 %, respectively. Hawaver,
cadusatos did nol differ from ethoprop or oxamyl. Oxamyl @ 0.1 g ¢ kg soil was
intermediate, as it suppressed galls by 81.99 %.

All tested nematicides were cffcctive at the doses tested (which were not cqual) in
reducing the number of J; in the s0il compared to the unueated control. The highest
actvities were obtained for fosthiazawe @ 0.125 g ¢ kg soil (96.45 %) and carbofuran (@
0.1 g ¢ ki soil (94.26 %) whereas the lowest was abscrved with cadusafos @ 0.1 g / kg
soil (86,63 %). Lthoprop @ 0.25 g / kg soil and oxamyl @ 0.1 g ¢ kg soil were ranked
intermediate, as they reduced J; by 87 88 % and 87.60 %, respectively, No significant
differences were obscrved between fosthiazate and carbofuran as well as among
cadusafos, ethoprop and vxamyl in reducing the number of I» in the soil at the doscs
tested (Table 1).

Data in Tahle 2 showed thart, in untreated plants, M. icognita reduced plant growth
parameters compared to nematode-free plants. All of the tested nematicides did not
signiticantly differ from the untreated inoculated control in their effects on shoot length,
shoot fresh weight and root length, All of the tested nematicides, excepl oxamyl
significantly decreased the root fresh weight,

Results on the efficacy of the tested nematicides on M. incogniia and on the growth
on tomato were in conformily with Minton ef al., (1993), Lawrence & McLean (1993).
Inghum et al., (2000), Giannakou er al,, (2005) and Hafez & Sundararaj (2006), These
authors reported that fosthiazate provided excellent control of root-knot nematodes and
increased plant growth and yield. In addition, cadusafos and fosthiazate reduced M.
arenaria population on winter-grown oricntal melon from 35 W 90 % compared with
control (Kim et al., 2002). llowcever, fosthiazate was better than cadusafos uud
fosthiazate pre-plant plus post-plant application and reduced nemartode population
densities as much as 90 % and increased yield (Kim et al., 2002), Radwan (1995),
Stephan (1995), Badawi & Abu-Gharbieh (2000), Bari et al., (2004), Bhat et al., (2005)
and Singh (2006) found that carboluran gave reduction in the meidence of root-knot
nematodes infecting different vegetable crops. In the present investipation, oxamyl
followed by ethoprop and cadusafos occupicd the second rank in suppressing M
incognita. These resulls are in conformity with Giannakou e al., (2005) who repaorted
{hat oxamyl provided some nematode control while cadusafos [ailed o provide adequale
nematode control, which may be attributed to the ability of the nematicide to reducc
nematode  populations even  at  relatively high  concentrations in  soil.
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Table 2. Influcnce of some non-fumigant granular nematicides on the growth
parameters of tomato plants infected with Meloidogyne incognita in a pot

experiment.
Growth indices
. ) Daose (g/kg) Shoot Raoot
ECENn Gt (formulated) Length Weight Length Weight
(em) @  (em) (g)
Cuontrol (withoul - 62.23a 18.56" 26.25a 6.59 a
nematode)
Control {with - S0.17ab 12.06bc 1850 be 6.53 a
nematode)
Cadusafos (@ 0.1 47.25b 10.63 ¢ 18.00 be 3.79hb
Ip /kpsol
Carbofuran @ 0.1 58.75ub  13.75he 1523 be 415b
01 g/ kg soil
Ethoprop (@ 0.25 39.25 ab 1382 b 1488 ¢ 4.29b
0.25 g/ ke soil
Fosthiazate (@ 0.125 55.00ab  12.62bc 13.88¢ 387 h
0.125 grkg soil
Oxamyl @ 0.1 0.1 54.50 ab 1502k 2033 b 4.56 ab
g / kg soil

Each figure is an average of u puir plants for three replicates. Mean in each column
followed by the same letter (s} did not significantly differ according (o LSD (P = 0.03).

On the contrary, cadusafos and ethoprophos suppressed M. Juvanica gall formalion
an tomato and aubergine. Cadusafos was superior in reducing nematode population and
increased the yields over ethoprophos (Stephan ef af., 1998, Meher ef wl.. 2010).
Marcover, cthoprop and oxamyl did not adequately reduce potato tber infection by M.
chitwoodi (Ingham et al., 2000).

The data on the cfficacy of the nematicides may be compared in relation to the doses
used for each nemateide. From the pooled results, 1t could be concluded that all
nematicidal treatmenty significantly reduced the roor palling and 2" stage . incognita
Jjuveniles in the soil due o both a nematicidal ¢ffect on the nematodes 1n soil and to an
mhibition of their penetration. However, fosthiuzale al 0.125 ¢ ¢ kg soil had the highest
nematicidal effect against both root gall formation and juveniles in soil, while cadusafos
at 0.1 g ¢ ke soil proved to be the least etfective. Finally, the non-fumigant nematicides
tested will likely conunue to be used until more biologically bused management system
can he developed.
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