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INTRODIITION

The sedentary endeparasitos, the root-knet nauatodes

=

B

]

cloidogyne Goeldi ), wh' 'h hove a wide host renge and a
high reproductive potential, are the most prevaleant and
dcstructive plant-parasitic nemntodes. They penetrate
rootlets as a second-stage lurvae, become sedeatary beforxe
molting, and remain through *he rest of ¢he life cycle, Tims
penetration of a host by a nomatode is a transitional stage

between two different enviromaents, vie, soll and plant.

Since the main part of Meloldogyme life cycle (para=-

sitic phase) 1s displayed within root tissues, promising
e.lmost aon-volatile compounds with systemle properties, have
been developed. Sowme of those compounds are granular mat-
erials which are lncorporatcd intc the o511 and, then,vervade
thrwugh root tissnes to deebroy the infecklous nenatodes.
Thercfore, mobility of pesticides in soll is an important
Tacktor in de*termining the rote of uptake in plents. Accord-
ingly, some mobility is desirable to assure distribution in
the oot zone; while faster mobillty is unfavorable as it
reduces the residual effect of the pesticides In treated zoil;

consequently, less efficient control measures will ensue.

Factors subserve the spced of mobility are concerned
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oty Ak type and structire of the soll and the propertics
oi Gtuae used pesticides. Furthermore, tiac rate of release
o% pesticides from the used formulation is congidered to bHe

oo of the principal factors in this respect.

_ The purpose of the - esent cxperiments 1s to assess
the effect of soil type on root-knot nematode population,

to test the efficacy of oertain systemic nematleides in
coatrolling the concermcd neaatodes, and to explore the mob-

11ity of the tested nemnaticides in two types of soil.
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REVIEW CF LITERATURE

Knowledge of ecological relationships between pisoih-
parasitic nematodes and thely envirvument is important for
nnderstanding some of the principles of nematode control,
The mierohabitat of soll ncmatodes is primarily the laby-
rinth system of the soil and the wabter films extending ovcx
the soil particles and nematodes. The relationship betweon
soil moisture and pore size is so cloge that, in studies of
thely influence on nenatode movenent, it 1s necessary to
coaslder them together ( Walloce, 1956 ). Nematodes are
wholly dependent on water for movement. Wallace {1958 o,bée)
anzlyzed the importance of the moisture content and geometry
of the environment for migration of Heterodera sghachbtil
Schuidt larvae in soil, He found that speed was greatest in
pores of 30 - 60 u diameter, which corresponds to a particlc
sizme ol 150 - 250 u, Converscly, he added,in channcls
appreolably wider t.an 100 u { tix» &i.o ter of the mewstsd ),

!

tilere was less restriction to latoral movoer- .t =and = ~ e
pondiag reductlon of forward wovement. He also indicaied
that pore diameters less thar 2C u prevented nematode mnove-
nent. Tims, H. schachbii larvae, migrating dowmwards tarough

verbtical saturated columns of sand, were greatly impeded wher~
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to swad parkiocle Jdiaamcter was less fhan 150 to 250 u,becoass

the ean pore diameter was about the same as the ncmotodc
vidth { Wallace, 1958a }, In the casc of EPratylcuchus zecs

Graham and Pratylenchus braciyurus (Godfrey) Goodey, thew

moved Purther in sandy loaowm than ia clay soil (Wallace,1993).

Movemeat of Pratylencms penetrans Cobb was greater in Fox

sandy loam, a coarse-textured soil, than in Viaeland silt or

Jeddo loams, both fine-textured soils, because of difierencos
i their respective pore distribution and moistuxe retentilon

propertlies ( Townshend & Webter, 1971 ). Townshond ( 1972 )

found that penetration of cor: roots by EB. penetrans and

Pratylenchs minyug Sher and Allen was greater ia Fox sandy

loam than in Vinelend silt loam and Jeddo loaa. Kincaid

( 1964 ) suggested that porous sandy soils favored movenent
of rooteknot necmatodes. PFurbthermore, Oteifa et al. ( 1964 )
studied the infectlon index of root-kuot.nematode,Meloidosime
Javanica (Treub) Chitwood, on cowpeas in desert sand, :ile
rmd and valley soil. They eoncluded that soil containing 60-
755% mand with ratios of silt/clay in +he orders of 1 : 1, 2:1
an'd 3 : 1 were found the best for newctode infectivity. Rode

( 1962 ) found that Heterodera rostochiengig Wollenwober

rigratod further in sandy soils, less in loamy soiles ard Lo+

in clay soils. In some soils, chemical faectors mey cififec™

neantode ackivity and movement ( Iuec, 1961 ).
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- Practical coabmoel of plunteparasitic nemztoder with
noaaticldal cheateals 1s a relatively recent developoent,
T.an most successful and eflcctive nemabicides in usce today
cre volatlle halogenated hydrocarbons. A treond toward less
volatile materials began with the development of DBCP (1,2-
dibromo«3~chloropropane). The use of DBCF as a preplant
treataent has been practiced successfully agalnst root-knot
nematode on sugarebeet ( Lear & Raski, 1958 ), on vélvei:
sweetepotatoes ( Thowmason & “ekinney, 1961 ), on tomato
( Jomnson & Lear, 1966 ), and on coumon beans in sandy solls
( Yousif, 1972 ). Iowasbery et al. { 1968 ) attributed the
foilure of DBCP post-planting treabtment in conbrolling

Meloidomyme and Pratylenems ncaatodes to their nature of

endoparasitic hablts.

With the development of systemle nomaticides a new
tool i the control of endoparasitic neuatodes was anproached.
The organophosphorus compouw:ds, «.g. Nemacur P, Nemafos ,
Thinot + Nemafos mixbture and Terraecur P, performcd satis-
Tootory control measure agaiinst the reniform nematode,
Boryleagiming yeniforxmis Olievera and Iinford on cotton
( Oteifa, 1970; El-Braki, 13570 ) and on root-knot .icmatodes,
Meloidogyne spp. on common beans ( Yousif, 1972 ). Tenik, =
carbasate compound, axercised excellent resulbts againet R.

reoiforals on eotton { Oteilrfs, 1967 & 1970; Birchfield,l968;
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BleZamki, 1970 ), zad on sweet-potatoes ( Birehfield & .Lurbia,
1966 ). Tae action of TenlXk on nesstodes was reporb d as
reduction of R. reniformis reproduction rate ( Otoife of ul.,

1969 ), decrease in number of H. rostochiensis larvae nenctr-

ating the roots ( den Oudec , 19G68; ilague & Paine, 1970 ) or

suppressing hatehing of Meloidogyme incognita ( Kofoid &
White ) Chitwood ( Nelmes & Keerweewan, 1970 ). Thimet &
Nemafos also reduced the rate of reproduction of R.xeniformis
on cotton { Otelfa et al., 1969 ). El-Eraki ( 1970 ) coue
sidered lannate and Temik the leading pesticides in respect
to R. reniformisg control on cotton. Miller and Taylor (1970),
however, found in green-house trials that lennate gave good
control of the tobaceo ¢yst nematode, Heterodera tabacum
Townse. and Iowns., 3 weeks after addition to soil, but not

8 weoeks after addition. Roob-kinot nematodes were success-
fully ecatrolled by using Toaik on cowpea, okra aund Muso

beans ( Pagusberon, 1972 ) a2:d on common beans {Yousif, 1972).

Systemic nematieides are taken up by plaat rcots nid
mpre o the site of actiorn in the xmots or in the abovesrowad
pextsc of the plaxts. The sorptive ability of soil fox catious
1s well-ltnown. Johnson and Lear ( 1968 ) detected DBCE, o
contact nematicide, deaper in soil composed of 67w sard, 206i
cilt 2.3 5% clay than in soil of 65% sand, 26% silh oxnd 9%

¢laov, The soil itself restriehts diffusion of the ncnatleldes,
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depending on various physiocal and ehemipal facters such as
tho ampount of clay and orzcnic matter, soll tempersturo and

the axount of moisture present,

As for systemic nexatiecides, thelr mobllity is an
inportant factor in conmbtrolling nematodes. Temik showed
incereacing rate of mobility in elay soil ( Zedan, 1969 ).

He found that the rate of binding within the top layer was
£¢55/ of thne applled dose, while about of 64.1% was dightr-
ibut;ﬁd in the next suceessive 4 layers in the i’ollowingqorg.or,
9.6, 1l.6, 10.4 and 32.5% respectively. He also found that
the presence of organie matter sourses caused increasing
rates of binding within the %op layer, and the rates of
increnents variaed acgeording *o the type of organic wmatter

and werc propertional %to the levels of applicaticne He cone
claded that the rate of mobility of each insecticide exomined,
viz. Heptachlor, Diesyston, Thiocron, Tealk and Sevin, was
variously influenced according to the type and nature of the
used pesticides and the type and level of $he added oxpgande

mattox.

Bidéunlph et al. { 1u53 ) stated that the capaciby of
plant to *take up and transport systemle nematoxieant from
leaves, shoots ox roots would be affeeted by the presence of
other chemicals either in the formulation or in nmoil water,

olimate conditions and physiological gradient in the nlant.
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Jenset and Konieek { 1960 ) stated that the organoplvspiorus
copounds probably moved upwards in the xylem but downward
transloeation to the root was slow, and, as dehoxifilealtion
may oceur, organophosphates were seldom effeetive against B
root pathogens when applied to the leaves. They cdded thut

many organopho spaerus compounds applied close to the plaut

roots decreased the number of ncmatodes in reots, shoots and

leaves of the host plant,

Reynolds and Metealf ( 1962 ) studied the effee of
soll mpisture and water solubllity of the systemic insect=~
icides upon adsorption and +rangloeation in insectieidal
quantities. They found that anterials of very low waboxr sol.-
ubility took more than 2 weeks to attain aphid mortality

while moderately water soluble inseeticides aehieved tTho saae

urpose within few days.

Tiehtenstein ( 1959 ) reported that inceeticides wers
absorbed to the soll orxganic matter to sueh au exbent that
in 2 muck soll no phytotexlcity was noticeable azad the brenl-
dow of lasecticides slowed down. I* was also possible, ho
added, that the insecticldcs disselved in the orxrgenle mattey
of a mek soll, and; therefore, were less available for me'ae
boliza ox picked up by plaats. Balley aad White ( 1964 )
showed that the bicaetivity aof Lrrbdicides and inseclticidesg
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were Jowest in soils higher 1o organie watter or clay conhark;

wadle it was nigaest in tue ligopb-textured soils.

Tichtenstein and Seimlz ( 1965 ) shtudied the movedcth
of_insec’cicides in soils u.ider leaching and non-_-leaqhing con-
ditions. They Tound thalt 17 mon*the affer soil ftreatuent, 84
to 9G% of +the insecticides were detected in the upper 3~inech
1{wel‘oi’ the loam soil, 4 to 12% in the 3 to 6-inch layer
znd 0.0 to 5% in the 6 to 9-inch layer. Ian maek soil; how-

over, 62 to 74% was found in the top layex.
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MATERIALE AND METHODS

L~ )

la lgmabtode inoculum :

The ordginal rooteknot nematode ingeulum was obaliizsd
fyom infested tomato field ot the Faculty of Agriculture ,
Shubra El-Khaima. OCultures ol root-kuot ncmatodes were sain-
tained at outdoors temperabture in the Faculty of Agriculbture,
Shebin El-Kom, on tomato plants { Lycopersicon esculextum L.
var. Comumiune ) grown in 30-cu pots filled with storile cad.
Paey were watered daily with tap wabter and with anutriath ool
ution ( Hewltt, 1951 ) oace & wook., The mixzed spocics of
Mololdogyng maintained in the stoek culbures were identified
by the posterior cutieular pat-em ( Taylor, Dropkin & IMarhin,

1955 ) as M. javaniea and M. incognita.

2. Nomtodq assay :

At the end of each oxperiaent, tomato plants were
gerrkly wemoved froa the pohs and roots were washed and waeigaed.
liematode=-galls were separataed froa ecach infeetcd plant root,
countad, and, then, 5 galls were randomly selocted as a rep-
reeentod sample, waich, imasdiately stained witlh eedd fuchcin
in lactophenol aiud stored in it for not less than 24 hours.

Tha robpresented sauples were viased in water, maggrataed aud
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