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ABSTRACT

Separate and joint effects of two nematicides
;aldicarb (Temik) and carbofuran (Furadan), and
three insect growth inhibitors (IGI's) namely
diflubenzuron (Dimilin) . chlorfluozuron (IKI1)
and teflubenzuron (CME-134) against root-knot
nematode, Meloidogyne incognita infecting tomato
wera studied 1n pot trials. Concerning to the
compound alcne,the data generally indicated that
aldicard (10 and 20 Kg/feddan), carbofuran (60
Kg/feddan) and diflubenzuren (200 g/feddan) gave
good results in reducing the number of galls and
egg masses compared with the control and rest
treatments. In regard to the nematicidal mix-
tures with IGI's , it was found that the mixture
of teflubenzuron + aldicarb (20 Kg) had high
significant effect for controlling the root-knot
nematode, followed by diflubenzuron + aldicarb
(20 Kg) which was equall to the mixture of
chlorfiuozuron + aldicarb (20Kg). Mixing of
teflubenzuron with carbofuran at 40 or 60 Kg/
feddan exhibited an antagonistic effect , while
the mixture of diflubenzuron or teflubenzuron
with carbofuran (20 Kg) resulted in synergistic
action. On the other hand,all of the mixtures of
chlorfluozuron in combination with any of the
tested nematicides at different rates had an ad-

ditive effect,
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INTRODUCTION

Root-knot nematodes , Melojdogyne spp. . have
been generally distributed in Egypt specially
in the northern regions. They represent a major
agricultural pests of various crop plants
(Ibrahim gt al..1976).

Many studies have been conducted on the ef-
fect of insect growth inhibitors (IGI's) on
root-knot nematodes.Diflubenzuron suppressed the
number of egyg masses formation by the root-knot
nematode on cotton (Veech, 1978). Insect growth
inhibitors;: RO-0308, RO-8-9800 and dimilin 3%
granules gave satisfactory control measure
against Meioidogyne javanica in tomato roots
(Salem and Radwan, 1978). Dimilin and polyxine-D
significantly decreased egg production of M.
Javanica on tomato plants (Spiegel and Chet,
1985). Alao.the insect growth inhibitor, BAY SIR
8514 surpassed Dboth diflubenzuron and IKI 7899
in reducing the population of root-knot nematode
.M. javanica on tomato (Salem et al., 1985).

The joint toxic action between nematicides
and other pesticides against nematodes has been
reported by several investigators(Schmitt st al.
,1977 ; Abu-Elamayem et al., 1978 and 1985 and
El-Shoura et al., 1983), while the possible an-
tagonistic, additives and synergistic effects of
nematicides with IGI's against nematodes should
not be overlocked. Therefore , the goal of this
study was carried out to investigate the effects
of aldicardb,carbofuran and certain insect growth
inhibitors alone and their combinations against

root-knot nematode ., M. incognita on tomato
plants. :

MATERIALS AND METHODS
Nematode culture:

Root-knot nematode, Meloidogyne 1 ta was
isolated from infected Guamia. Myoporum pictum.
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plants grown in the garden of Faculty of
Agriculture (El-Chatby),University of Alexandria
.Egypt. Root galls were homogenized in a morter
and passed through 200 and 400 mesh sieves to
obtain single eggs before carrying out experi-
@ent directly. Second stage juveniles of M. in-
gognita were obtained by incubating infested wet
roots for 24 hours, washing and passing through
the sieves oas before. The active juveniles
preosent were extracted by Beaermann plate tech-
nique (Goodey, 1963),

Lhamicoals:

Aldjcarb 10% G " 2-methyl-2-(methylthio)
propional=dehyde-~O-methylcarbamoyl oxime"  was
uged at two concentrations (10 and 20 Kg/feddan)
and carbofuran 10% 6 “2,3-dihydro-2.2-dimethyl~
7-benzofuranyl methyl carbamate” was used at
three concentrations(20,40 and 60 Kg/feddan).The
IG1'a; diflubenzuron 25% WP "1-(4-chlorophenyl)-
3-(2-6-difluorobenzoyl)urea;chlorfiuvozuron 5% EC
*1-{3, S5-dichloro-4~(3-chloro-5-triflucrcmethyl)
—2-pyridyloxyl phenyl)-3-(2,6-dif luorobenzoyl)
urea ; teflubenzuron 48% SC “1-(3,5-dichloro-
2,4-difluorophenyl)~3~(2,6-dif luorobenzoyl )urea.
These 1IGI's were used at the concentration of
200 g ,0.4 L and 0.1 L/feddan, respectively.

Experiment :

Clay pots (12 em in diameter) containing one
kilogram of sterilized clay loam soil were used.
Two tomato sgeedlings of one month old were
transplanted in each pot and then inoculated
with 5000 second juveniles stage.Each nematicide
LIGI and their mixtures were applied at the time
of nematode inoculation, to the soil in pots at
depth of 3-5 cm.The treated plants and untreated
one as control were then watered daily. Treat-
mente were arranged in a complete randomized
block design in a greenhouse at 25 ¢ 5°C and
were replicated three times. At the end of the
experiment (7 weeks) plants were gently removed
from pota. Roots were washed. stained with acid

87



uauu.g!!

fuchsin in Lactophenol for ogg masses counting.
The tzdu-bor of galls per root system was algo
coun .

Analveis of interaction data for mixtures:

Interaction data for mixtures were est imated
by using Limpel‘'s formula reported by Richer
(1987) as tollows:

E=X+Y~ XY/ 100
where:
E~ The expected additive effect of the mixture.
X= The effect due to component A alone.
Y= The effect due to component B alone.

The expected effect was compared with the
actual effect obtained experimentally for mix-
ture to determine the additive or synergistic
and antagonistic effect according to the equa-
tion given by Mansour et al. (1966) as follows:

Co-toxicity factor = Gtoerved effect-Expected effect X100
Expected effect

This factor was used to claseify results into
three categories. A positive factor 20 or more
is considered potentiation.a negative factor 20
Oor more means antagoniem and intermediate values
between -20 and +20 indicate only additive ef-
fect.

All the data were represented as mean 4 8.D..
subjected to analysis of variance and means were
compared for significance by LSD method at the
probability of 0.05 and 0.01 (Steel and Torrie.

1980).

RESULTS AND DISCUSSION

Nematicidal activity of the three chitin syn—
thetase inhibitors namely ; diflubenzuroen :
chlorfiuozron apnd teflubenzuron compared with
the two nematicides: aldicarb and carbofuran
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Table (1): Nematicidal sctivity of certain chitin syn—

thetase inhibitors ageinst M. inoxmita
compared with aldicarb and carbofuran on
tomato plants.

Bo.of Galle/rest systen  Ro.of ey messes/q rost

Peraapt Perceat
Treateenls late / effes- eftec-
fetdn fen 1 5.0, Livesess Bean + 5.0, Livemss
Qlorflssmyra 041 OL.8:00 44 066208 ¥
Difladeareros 200 g SLOLAM 6185 b661059 8.0
Teflwbeararos 010 5633060 MU NW:03 HH
Cardelarea N oNg 100662030 315 15.66 £ 0.35 1456
Cardoternn ® Ky BDLLN ON 10664 0.4 4.0
Carboturn 0 I Wesien 0w EMi0a 0
Aldicard W BNILE B .00 4 000 5090
MNdan M N BBVILE KA 4004050 7.8
Uatrrated I.6400 — N0 -
L5D 0SS 5. Ln
L .M 1.7
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The data in Table (1) showed significant dif-
foerences for the effectiveness of the individual
treatments in reducing the galls and egg masses
compared with the untreated check. The higher
rates of each nematicide were more effective
than the lower ones. Also,aldicarb has higher
effect on the toxicity against the nematode than
carbofuran.Among the individual IGI's treatments
.diflubenzuron has the highest effects followed
by teflubenzuron and chlorfluozuron. ~

In general, aldicardb at both rates was ap-
parently the highest effective control measure
among all treatments followed by carbofuran (60
Kg/feddan) and diflubenzuron, whereas carbofuran
(20 Kg/feddan) was the lowest cne. These resuilts
are in harmony with that . obtained by Abu-
Elamayem et al. (1979), they found that aldicarb
gave better control of M, Javanica than car-
bofuran on tomato seedlings. On the other hand.
concerning the effect of IGl's on root-knot
nematode, the present results were aiso con-
firmed with those by several workers (Veech, 1978
. Salem and Radwan, 1978; Spiegeél and Chet, 1985

and Salem et al., 1983).

In regard to the nematicidal mixtures with
IGI's. the results are shown in Table (2), indi-
cated that there were statistically significant
differences among the treatments in reducing the

number of galls or egg-masses compared with the
untreated control. The mixturé of teflubenzuron
+ aldicarb (20 Kg/feddan) had high significant

effect for controlling the root-knot nomatode,
M. ta, as indicated by the notable reduc-
tion in the number of egg-masses followed Dby
the mixture of diflubenzuron + aldicardb and
chlorfluozuron + aldicarb. The values of' percent
effoctiveness of these combinations were 89.09,
87.29 and 87.29,respectively. On the other hand,
the mixture of teflubenzuron+carbofuran (60 Kg/
foddan) was the least effective in this respect
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Table (2): Joint effects of certain nematicides / 1G1's
egainat M, ircognits on tomato plants.

Rool Gllafroet optes  To.of egg seesly Pt

Pere it f~rret
Trestasats Bale / et thtc-
fed%e BniS) tmess BmiSh limem
Qlorflwnre + Cuofrm 041420 BDDL0T OGN BHLLH AM
Qloctimonmes + Qriofws  04LV @G 7MNL0R B0  SHLLD %5
Glorflwnre ) Grioferms 04L+ 60l HOL0M BH 46207 N9
Qisclimeaes ¢ Udiard Q4L NG D600 @0 Wi am
Cilorfhemees + Udicerd 04042 L621Y NQ 20:00 OB
Difldesnren 4 Criedees 209+ 2l O.0:02 A7 10405 WM
Diflubencaro ¢ Corfofaren 20g+ Ml S H0R B% (6008 0
Diflelencene ¢ Cordoferns 29460l MEs0@ B SHAN BN
OMflubesmes ¢ Aiioard  MOg410ly BME1T MM 4ABILD AD
Diflessurcs ¢ Aidicrd  20g¢BE  THILW BB LWIILW OB
Telicheeuron ¢Crofwme RIL+ 20 GHLIG OM 45400 AN
Nileemron +Griohers OILI @K 7H105 NN AMiAW NN
Teflubesmseve ¢ Cmoferms OQ0L4 M0l MD07 BW  1500205% B®
Rlidesnve ¢ Ndicard 1L+ 000 A KILH BB 00N @m
Dfldeczron ¢ BMbard  OIL4DE LWLOR NY  LWI0N B8
Bt reeted 608 — BBy
L5D. 0.5 %) 118
(1] % )
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Table (3):Interaction effect of aldicard and carbofuran
with IGI's against M. incognita on tomato

plants.
Terceat effectivescss
for o nasses
Rte / Crtemorty of
Olorflscneree + Grioheres 04L4BW UM 66 -0.3 '
Qlorflweuree + Ciriofwra 0L+l %3 QA0 0% '
Qiorflocaros + Grtolers 4LV N% M1 -81 +
Qicrflosuros + Mticard  04L+ 008 ©8 @ 0.3 '
Qiloctleoeros ¢ Aidicard  04Le Nl NP ®HD -0 '
Diflsberzuron + Crloferma 209+ 2l BOH S0 28 [
Diflsdessarse + Crofrms Mg+l K& AY 92 '
Diflsdeszerse ¢Crolwrs Wgt8ly 272 ®B1 9@ '
Diflubesmrec ¢ liddcard  WgeMlg NE® R -i@ +
Diflceczrve ¢ lidicard WIgiDYy W3 NW -5 '
Teflecaree ¢Cuiofwen O1L420 N3 0¥ H
Tellgdeazzrve ¢Cuiolersa O1L+00 2NN 827 234 .
Bfbdanme +Qriefome 0IL4600N 20 UM wUY :
Reflabezuron +Mdicard QILYWE Q8 7N B9 '
Tedlbeszeron ¢ Mdicerd QILe2NEG ®O ®wH -1
* Antagonism ++ Synergiem + Mdditive
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which had an 29.08% effectiveness.

Table (3) shows the effect of combinations of
two nematicides with three insect growth in-
hibitors against M, incognita on tomato plants!
Expected and observed percent effectiveness .
co~toxicity factor (C.F.) and types of combina-
tion resulted from nematicide/IGI mixtures are
also recorded. The values of C.F. indicated that
teflubenzuron in combination with carbofuran at
40 or 60 Kg/feddan, decreased the observed
toxicity when ccmpared with the expscted one and
exhibited antagonistic effects. On the contrary.
mixture of diflubenzuron or teflubenzuron with
carbofuran at 20 Kg/feddan resulted a synergisa
where the synergism was more pronounced with
teflubenzurcon (C.F.= +43.09) than with difluben—
zuron (C.F. = +21.15). In addition, all the mix-
tures of chlorflucozuron in combination with any
of the tested nematicide at different rates had
an additive effect.

From the previous results, it could be con-
cluded that diflubenzuron proved to be effective
against root-knot nematode, M, incognita. Alwso,
- | - ie concluded that the proper candidate

nematicide to be mixed with IGI's: diflubenzuron
or teflubenzuron is carbofuran at 20 Kg/feddan.
These mixtures gave a synergistic effect for
controlling the root-knot nematode. M. incognites
on tomato plants.

Further study is needed to determine the ef-
fect of these mixtures under field conditions,
gince most of chemicals in the field are exposed
to a wide array of factors that may lead to in-
creape or decrease in effectiveness.
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