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ABSTRACT

act toxiciw of aldicarb, carbofurarg carbosi'rlfaq oxaml'l'

pirimiphos- hyl and triazophos was tested against root-knot nematode,
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methyl
when u
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sysrems

had the effectiveness in controlling the nematode followed by

triazop
-PS 

- matrix and oxamyl PS - matrix' On therother hand, PS-

CRF of as well as PSBD-CM of triazophos and pirimiphos-

t incag flila juveniles. Triazophos was the most toxrc com-

ile carbofuran was the least one. Conventional and contnolled

ations (cRF's) of the six tested insecticiclev'nematicides

ated in controlling nematode infecting tomato plants in pot

addition their efifects on tomato gfowth was also investigated.

the nematicidal efficacy of traditional formulations, the results

avealed that only the granulated type of aldicarb and carbofuran

nematicidal effect as indicated by the percent reduction of
iles in soil, whereas the percent reduction in nematode

other tested types of pesticide formulations e g' E' C, W P'

befw'een low and moderate control ffi€xstlrr€s' Among the:

lations, the data showed that aldicarb PSBD ;rnd PS- matrices

the lowest effectiveness. The tested pesticides formulations

at 2 or 10 ppm (a.i) had no phltotoxic effect on the growth of
as indicted by fresh weight and height of root and shoot
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INTRODUCTION

The control of nematode pests which infest vegetabre crops is
essential to improve their productirity. The use of chemical insecticide/
nenuticide is generally recommended as a nematode control npasure. To
minimize cost, dose of chemical the frequency of applicaticn, hazards,
phytotoxicity and to extend residual activity for a long time, the applica-
tion of controlled release insecticide/nematicide formulatiom is recom-
mended.

Various controlled release pesticide formulations have been tested
against plant parasitic nematodes.Feldmesser and shasha (1977) men-
tianed thal the lormulations of DBCp and diazinon which show slow
release patterns were found to control Meloidogtne incognitaon tonuto
at a rate that *'as inffective when used as emulsifiable concenrares.
Batierby et al. 11980) and Birtle andwright(l983)turveexaminedthe
usefulness of controlled rele:ne forrnulations of aldicarb and oxamyl
against the sugerbeet cyst nematode, Heterodera schachtii. They ha.".e
found that such formulations might be most useful on soil of low organic
contert. lr.l-Shoura et al. (1985) studied the efficacy of different CRF crf
cari:oFrriur fbr controlling citrus nematode, Tylenchulus semipentrans.
'l'hev fbn*d that carbofuran in the formulation of RN-302.2 at l0 ppm was
apparentll' the most effective in reducing nematode juveniles and fernales
and '":..i-s follcrrved by RN_302-l which also exceeded that of its
conr.entional one. In addition, El-Shoura et al. (1992b)foundthatthe
cRF. IiN -3CI2-z was also tbe most effective against root-knot nematode,

'\!elt;i,*,*;ne jwanica, which also improved the growth of tomato plants
mcre tiian the i;se of traditional formulations of carbofi.ralr

The present study was designed to evaluate the comparative
efficacy of certain CRF formulations and their conventional formulations
against root-knot nematode, Meloidogtne incognifa on tomato plants, and
to observe effects on the growth of tomato plants.

MATERIALS AND h,IETHODS

Nematode inocula :
Rcrot-knot nerratode, Meloidogme incognita wx isolated from

infected rrrots of eggplants l,.solanum melongena). Root galls were
homogenized in a bien<ier and passed through 200, .i00 rresh sieves to
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obtain free

juveniles (J

roots tbr
active ju
(Goodey, 1

j)

Pesticides tl:
different formulations of aldicarb, carbofurm, triazophos,

,gs directly before carrying out the-experiment" Second stage

of lf. incognin were obtained by incubating infested wet

hours, *urhirrg and passing tkough the sieves as before' The

iles present *.r. ."tructed by Baermann plate technique

rhyl, carbosulfan and oxamyl *'ere used' Two of which are

p;lysfyrene (PS) and polystyrene butadiene('PSBJ));eachat

r. pr.put.d according to El-Sebae et ul'{1979)' and Kassem el

The other conventional formulations were aldicarb 150h G *z-

rhylthio)propionaldehyde-O-methl'l carbamo'yl oxime",

L}o/o G^ "j,3 -di hy dt o-2,2-dimethyl-7-benzofuranyl methyl

triazophos 40a EC"1-phenyl l, 2, +-tnazolyl-3-(0,0-diethyl-

hate",pirimiphos-methyl40o/oEC"O-(2-cliethylamino-6-
main-+-Vl) 0,b-dimethylphosphorothioate, carbosulfan 25llo

dihydro -2,2-dimethyl-7 -benzofuranyl{(dibutylamino)thio}

- methyl, carbosulfarg and oxamyl were tested for thrlir

activity against juveniles of lv{. incognita rn aqueous solutigns

by lv{cBeth and Bergeson(1953). About 200 second stage

I transfered into separate glass cups. Eachrcompound was

five to seven concentrations of three replicates each. Mortality'

recorded, 24 hours after treatment. The data were correctedl

formula (Abbott, 1925). The LCrn I'alues as well as thefu:

methy-2-(
carbofuran
carbamate"
thiono-
methyl PY

w.P '2,3-
methyl ate, and oxamyl 24o L'.lvfethyl N,N-dimethyl -N- {(methyl

carbamoyl) oxy) - 1 -thiooxamimidate"

Bioassay
Co ional formulations of aldicarb, carbofuriu' triazophos,

pkimi
CRF
5oh and
al (re97).

pirimiphos
nematlcl

as describ
juveniles

tested usi

counts 1l

using

Pot expe

narnely;
(PS-CRF
PSBD 5

limits were calculated according to the method of Litchlield

n (1e4e)

5%, PSBD-CRF 5ok, andg.C 4Ct%) and oxantyl (PS-CIIF 5o'{t,

r. and L z4%)were applied to the soil in the center of the pots at

lording to the bioassay data, the insecticid,ed nematickles.,

dicarb (PS-CRF 5%, PSBD-CRF 5Yo, andG 159/o), triazophos

the rate o
'2 

ppm(a.i) , whereas carbofuran (PS-CRF 5% PSBD-CM 57;
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iig c i0%), pirimiphos-methyl (ps-cRF 5% psBD-cRF596,andE.c
5v/o), and carbosulfan (PS-CRF soA,psBD-cRF 5yo andw p z5yo) were
applied at the rate of t0 ppm (a i). The pots were then arranged in a
complete randomized block design, with tkee replications for each
treatment in addition to the control. clay pots (11 r;m in diameter)
containing I Kg of sandy clay l,oam soil were inoculated with 5000 eggs of
lv{" incogttlld per pot. Three tomato seedlings {Lycopersicum extlenhrm
vat. castlerock) of one month ord were transplanted in each pot and
r+'atered every two days. Nematode inoculation, pesticiclal treatment and
transplanirr.g of tomato seedling were carried out at the sarne time. The
efficiency of the sir tested insecticides / nematicides was judged, eight
u*ks afl*r rreatment, by determining the number of sec,:ndlur.nil., p.,
25t) gm rtril, and recording the growth indices length as well as fresh
*eight of root and shoot tg3rn:_ The obtained dita ofjuveniles rvere

transformerl according to {x_ + I . All data were statistically analyzed
according to Sreel and Torrie (19S0).

RESt,LTS AND DISCUSSION

Eioassay of six insecticides / nematicides on M. incognifa juveniles
under latrarat*ry conditions :

LC'-.,, ','alues expressed as ppm for the tested compounds were
reci;rui':d in fable (l). The data in Table (l) showed that triazophos was
iire ni;si toric coniprlund, while carbofuran was the least one 1s contact
nematiclce. ,tl,licarb" pirimiphos-methyl, oxamyl and carbr:rsulfan had LC.n
valr-ies tetiveen those of triaz:ophos and carbofuran. T'hus, the tested
pesticides could be arranged ascendingly according to LCrn as follows:
triazophos(0 65), aldicar'b (Z 0), pirimiphos-methyl (2.6'1, oxamyl (3.1),
carbosulfan (5. t ), and carbofuran ( 1 3 .0).

iiematic!daI activity of the tested insecticides/nematicides
formulations against M. incognita tn tomato seecltings :

According to ther obtainr:d results in Table (l), aidicarb, triazophos,
and o\-,n'ere eat 2 pprn, while carbofuran, pirimiphcs-rnethyl and
cartrosulfan were ev'aiuated at 10 ppm i:oncentraiion. Each insecticide/
nerrraticide was tested ati con!'eritiorral fbrmulation, FS anct pSgD matnces
against lv{. incogttitd on tclmato seedlings. Eftcts or tlhe conventional
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Table (l);
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oxic effect of centain insecticides / nematicides on

{eloidowne incosnita iuveniles

Pest :Ces

Functions

of Ld-p Line

Confidence
Limits of LC.n

LCrn
(ppm)

Slope
Function

Upper Lower

Aldicarb
Carbofrrr
Triazopht
Pirimipho
CarbosulJ

Oxamvl

- methyl

n

2.40
13.00

0.65
2.60
5.10

3l0

10.51

52.15
5.63
6.15
9.51

6.45

274
t5 73

0.71

2.83
5 81

344

1.78

10.74
0.59
238
4.47
2.79

insecticider

tested con
(2). The <:

nematicida
efficacy, I

moderate
treatments
treatments
treatments

carbofuran
94.9o/o, 9::,

were aldi

oxamyl-PS
and 83 0.

carbofura:'
(lOppm),c:

carbosulfa
and 67.8,

pirimiphor
pirimiphor
with valu

slight effr
(1Oppm).

/nematicides and the controlled release formulations of tt
pounds on the M. incognitajuveniles were recorded in Tat

btained data were classified to five groups according to t

efficacy ; r'ery high effective treatments which gave 90- 10{-

igh effective treatments which gave 80-<q0 7o efficac

treatments which gave 60-<809/o efficacy, Low effecti'

which gave -10-<60 o/o efficacy, and finally slight effecti'

which gave less than 40% efficacy. The very high eff'ect:

were aldicarbG (2ppm), aldicarb-PsBD matrix (2ppm) a

G (10ppm). The nematicidal effcacy of these treatments'*r
.?6 % and 9l .99o , respectively. The high effective iieatme
:arb-PS matrix (2ppm), triazophos-PS matrix (2ppm) a

matrix (2ppm), with percent effectiveness of 89.85%, 88.1.
,oh, respectively The moderate effective treatements w(
-PSBD matrix (10ppm), oxamyl-L (2ppm),carbosulfan-V

rbosulfan-PSBD matrix (10ppm'), triaszophos- EC (2pprr

r-PS matrix (lOppm), gving 75.05, 73.14, 69.95,68.79, 6tl

7i efficacy, respectively. The low efFective treatments wr

-methyl-PS metrix (10ppm), carbofuran-PS matrlr (lOppr
-methyl-EC (l0ppm), and triazophos-PSBD matrix (2ippl

:s of 57.76,5799,47.25 and 43.98oh efficacy, respectively.'
ctive treatrnent (11.14%) was pirimiphos-methvl - PSBD ma

-81-
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Table (2): Effect of certain controlled-release pesticides formuiations on
control on tomato seedli,\{el

Treafinents Formulations
(o,/o a.i)

Dose
Number of

2d juveniles/

250 e soil

Nematicidal
efficiency

(o/"\
Aldicarb PS 5o/o

PSBD 5%
G 159/o

2 ppm 40.55r ab

30.9r
20.44'

88.85
92.26
94.90

Carbofuran PS

PSBD
G

5%
5%

r0%

l0 ppm l gg.44b.a
gg.gg"b"

32. I l"

52.99
75.05
9t.99

Triazopl:os PS

PSBD
EC

5%
5%
4A%

2 ppm 47.55"b"

244.55.*-
l25.ggb"d

88.13
43.98
68.57

Pi:uniphos-
rnethyl

PS 5%
PSBD 5%
EC IA'YO

l0 ppm i69.32*r
356.21&
2l 1 .44b"d"

57.76
I i.14
47.25

Carbosulfan PS 5%
PSBD 5%
wP 25%

l0 ppm 12g"gfo"r
125. 1 1"b'd

120"44"b"d

67.82
68.79

69.95
{)rarnyl PS 5%

PSBD 5%
L 21%

2 ppm 69.00"b.
157.ggbd
l0?.66"b"

83.03
60.61
73.t4

Ci:ntrcl 400.99'

Ra.dwan et aL

* \{,,::Li 'i:l1+wed by t}re same letter did not $rg1ifica"tbr drflbt 
"".*drgt': l-.:i 1.)" at 0.il5 level oipi:obabitilv.

I'S =_Pollsryr*ne PSBD = Pob'styrene butadiene(i - {iranules E.C : gmtsitraUle concentrate
W.P,= Wettable po,,vder "L = Liquid

Also, the data presenterl in Table (2) indicated that formulations of
the testecl pesticides reiluced the numkr of nernatcde juveniles signi&
cantfv, except c;rbcfixiu:.-PS matrix {5%}, triazophos-p$BD rnarix isx}
and pirimiphos-nethy! .- FSBD nlarrix (5yo) ad EC (5r)%) as conpared
with the irntr*ated chei:k. The pcrulated fbnrr'*lations of aldicarb ai:d
c,r-"hcfiiriur gave hiuh nr:mariejial,:fficie::cy against k{.incogrilt*juveniles
on ioff*rlr; piaats"These re:iults a.re in gcod agreement raith rhc:e repcrteil
by Darek,ar {1936}. sheela ans! Nak ilggg}, Na1.ak et ,:zl. (lg9t}) a-rd El-
Shcrura et {ti. {1992i:) oir dilieient vegetable crops-
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nematicidal efficacies of the controlled release formulations of
tPS and PSBD) at 10 ppm werc 52.9f/o and 75.05o/it,

This resuh is zupported by the observations of El- Showa et

1992a). PS-CRF of oxamyl significantly gave simiLr

cfficacy to PS-CRF of aldicarb or triazophos. Also, PSBD-

xarnyl carbofi,ran or carbosulfan significantly gave the sarne

ith those obtained by Tocker (1979) who found that ttre

release formulation which containe lo/o oxanryl and 16!/o

crrnulation of triazophos (E.C 40o/o) gave good results in
efficacy and did not show any significant di-fferences with the

with those

triazophos
reported by Radwan (1988) who found that the insecticide,

tended to be the highest toxic compound against 'V. incognita

The

effect agai M. incogntia juveniles on tornato plants. Tbese rezuhs are in

carbofuran
respecti

al. (1985

nematicidal
CRF of

harrnony
controlled

traditional
nematicidal

weight
oxamyl

polymer effective against M. incognila in laboratory test.

Ther nematicidal activity of triazophos PS -CRF was ranked in the

second (high effectire treatments) and was effective as aldicarb P5-

CRF or o PS-CRF'. But PSBD-CRF oftriazophos gave the sarne

nematicidal: activity of carbofuran PS-CRF or pirimiphos-methyl PSBID-

CRf' wit significant diferences compared to the control AIso, the

granular ulations of aldicarb and carbofuran These results coincide

under and greenhouse conditions.
All

control po
tested formulations of carbosulfan had reasonable nematcde

. The percent reductions in nematode juteniles were

67.82, 68. , and 69.95 for PS - CRF (5%),PSBD - CRf (5%) and \\i.P
(25o/o), r ively (Table2). Ttrese rezults coincide with the results of
Deieon (l ) who found that carbosulfan gave good conotrol against

bnth Me sp and Pratylenchw coffeae.

Effect of t
growth of

tested insecticide/nematicide formulations on the

omato plants :

ing the e'Sect of the tested pesticides fbrnrulations on
tometo g1 wth indices, includiing root, slroot length and {iesh root, shoot

recorded and preseted in Table (3). The results revealed ihat

matdx and L-formulation significantlf in;reased tire f;eshi

rvelgirt oi
_ Ij.ll:lLtla, 4UlU L-rvrruHgllvu JrbnuuL(,ulrJ B&aL|.r&u Llll, u

slrcots more ti:an that obtaine*J Aom cuniri.ri ueaiment. iin ther

0Ontiar"v*, suilan-ibnnulation lreatm€ilts and trnzopltcs PS - mairlr.

decreased
efi'ect of
significant

&esh *eight of shoots without sigrrificant di-fei,::nces. As :lbr the:

tested p'esticides h'omulations on the len8th of sh.)ots,, sc
brences were noticed an:ong tbe contrr.rl arrj all treat.ments.
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However, the highest effect was obtained in the treatmed of carbosulfan
PSBD - matrilq while the lowest effect was observed with oxarnyl ps-
r*l.i*. Regarding to the effect of the tested treatments on roots length and
w'eight,no significant differences among all treatments and control was
noticed. Thobtained results agreed with those of prasad et at (1977);who
found that oxamyl and carbofi.'an had no adverse effect on the growth of
tomato. Also, Perlaza et al.(r979) found that aldicarb did not increase the
weight of carrot.

Table (3): Effect of certain controlled-release pesicides formulations on the

* fu[eans fcilowed by the same letter did not t,g*ficantly differ a*or,j*g
to L.S.D. at 0.05 level of probability.

r Abbreviations see Table (2).

-8+

h and of tomato shoots and roots.

Treatments Formulations
i% a.i)

Dos€
Shoot Root

Length
(crn)

Fresh
Weieth {e)

Length
(cm)

Fresh
Weieht (e)

Aldirxrb PS sYo

PSBD 5YO

G lSYo

2ppm 18.63'r

n.a4t

19.044

2.g7'&

3.40"b

2.g I "b

12.g7.sbl

6.62Nb

lg.glab

l. l2rE

l.3l
1.04e

Carbofwair PS 5%

PSBD 5%

G IOOA

l0 pprn 9.24t

lg.04a

n.2ga

2.gfb

2.7gab

2.73^b

19.66'b

13.?98b

22.8f

1.24^

0.934

0.924

Triazrphos PS 5o/o

PSBD 5%

EC 10o/o

2 pp*n I 5.504

20. i0a

20.3 8N

l.gg8

3. I g"b

2.72ub

u.62'b

l2.lgab

t 5.80"b

0.8/
0.g38

1.03t

Piriniphi;s-

rrelhyl

PS 5%

PSBD 5O,h

EC 50%

l0 ppm 9.298

20.09E

20.168

3.50"b

3.4 1 "b

3.508b

l?.25"b

16. l4ab

16.lt'b

1.524

l.l4r
0.95E

tarbosult-an PS 5%

PSBD 5%

wP 25%

l0 ppm 12.20s

10.44E

12.798

1.504

l.l2r
1.408

I l.:5.4ab

6.g4ab

g.0g"b

0.90E

0.s/
0.46E

Oxaml PS 5%

PSBD 50,6

L 24%

2 pptn 20.7f

l g.g lt
t93f

5.32b

3.g58b

5"29b

l2.3Oab

I 1.658b

14.:ig&b

0.95"

0.948

1.3?8

Control i 5.294 2.2f 21.::8sb L56"
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, it could be concluded that all the tested pesticide:

svstems reveald that all treatments at seiected

had no phytotoxic effect on tomato plants. Further studies

to evaluate the efficacy of the tested CRF against root -knot

formulatr
nematode

PSBD-CRF
equal to
root and

concentratl0
are needed

aldi

were significantly superior ol'er the control in reducing the

pulation in the soil,except carbofuran PS - CRF, triazoprhos

and pirimiphos-methyl PSBD & E.C formulations w'hich were

rtrol Growlh rate, as indicated by fresh weight and height gf

irematodes i relation to thier efect on plant growth under field conditionrs
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