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Tho sodontary endopamsi-f;os, the root-knot nanatodoo 

N.o).gJdo.gy_no Goo ldi ) t vrlc_· ,;:l ruwo a wide host range and a 

high reproductive potential, aro the most prevalent and 

destructive plant-parasitic ne~~todes. They penetrate 

rootlets as a second-stage larvae, become sedentary before 

and remain through -l:he rest of the life cycle. TJ1lls 

pen.etration of' a host by a noma+ode is a transitio'.'.al stage 

be+woen two different enviro=ents, vic. soil and plant. 

Since the =in part of Meloidogyne life cycle (para• 

sitic phase) .is displayed v;ithin root tissues, p:comi10ing 

ahlost :1on-volatile compounds with systelll.io p:roperties, have 

been developed. Some of those compounds are granular mat-

oriD.ls whicJ:l are incorporatc.d L"to the soil !'.nd, then,:porvnde 

through root tissues to destroy the infectious ne=todes~ 

Therefore, mobility of pesticides in soil is an important 

:factor in de+ermining the rL't:e of uptake in plants. Accord­

ingly, some mobility is decirablo to assure distribution in 

the root zone; while faster cnobility is unfavorable as it 

reduceo the residual eftect of the pesticide~> in treated soil; 

cousoquently, less effici ''nt c~on" rol measures will ensue. 

Factors subserve the SlJGed of lllObilit.y are concerned 



:l.l' .. ':!.'::, +,ypo and s+:rucl .:·,·o of the soil and +.hn pl·opRr~ios 

of i;,:w used peo-l:icides. l!\u:t;hermore, tho rat:e of releaDe 

oi .:od;icides from the used formulation is considered to be 

O·to of' the principal factors in this respect. 

The purpose of the :t'oser;.~ cXjJc:riments is to assnss 

tl1c effect of soil type on root-knot nematode population, 

to test the ef:ficaoy of oerlain systemic nematicides in 

controlling the concerned nowatodes, and to explore the mob­

ility of the tested nG.illaticides in two types of soil. 



REVIEW OF LITERATURE 

K.n.owledge of ecological 1·elatinnships between :pJ.; _rf:­

l)Urasitio nematodes and th •. '.r envirullillPnt is importar1t for 

understa.rtding some of the p1'inciples of ne>.matode cont:rol. 

T~1e microhabitat of soil nematodes is primarily the ls.lJy• 

rinth system of the soil and tlle water films extending ovo:: 

the soil particles and nematodes. The relationship betvreen 

soil ~is·rure and pore size is so close that, in studies of 

their influence on ne.r:1a+ode movement, it is necessary to 

considGr them together ( Wallace, 1956 ) • Nematodes arc 

wholly dependent on water for movement. Wallace (1958 r•,b&c) 

analyzed the importance of t!-l.e moisture oon+.ent and geomo·:-ry 

of the environment for migration of Hete:rod~ .§_q_l:J&l-_ghtif._ 

Schillidt larvae in soil. Ho found that speed was grea·l: est in 

pores of 30 - 60 u diameter, which oorres_llonds to a lJarticlc 

size of 150 - 250 u. ConV'ersoly, he added, in ch.q_xu:;_cls 

G.}Jpreaiably wider t . ..an 100 u ( t~~' d:i.·. ter of the '.ce"lr•:':Jtc ), 

t~~e:ro was less restriction to J.a·b,,I'al movorr' ...• '· ""i! ~ n 

pondillg reduction of forward woveruent. He also indico:i:ed 

-~hat pore diameters less tllar. 20 u prevented nematode lilOVD­

ill(nt. Thus, £!:. schachtii larvae, migra+ing do~mwards i:l1:rou::;h 

vertical saturated columns of ce..nd, were greatly impednd whe:c-r· 



trLo dnan pore diame+.er was :c1bou~ the same as the ncmo-!::oclc· 

1;idth ( Wallace, 1958a ) • In the case of :P:ra:tx.lgg_~- ~-e~>f)_ 

G-raham m1d :Prntyle_g~ brac:1yurus (Godfrey) Goodey, tho·· 

moved furl her in sandy loo.':;l than L1 clay soil (Wallace, 1963). 

lYfoveme.nt o:f :Pratylencbus po..r1et:ra.ns Cobb was greater in Fox 

sandy loam• a ooarse-te:rtured soil, than in Vi.wland silt or 

Jeddo loams, both fiLle-textu:red soils, because of di:f:[eroncos 

L1 their respective pore dis7-ribution and moisture retention 

prope1~ies ( Townshend & Webber, 1971 ). Townshend ( 1972 ) 

found that pP.netration of cor:1 roots by :P. penetr_?,p.s and 

R.:t:9-.:t.Y_lencbus minyus Sher and Allen was greater i"1 Fox sO.i1dy 

loam than in Vinele.nd silt loam and Jeddo loa;u. Kincaid 

( 1964 ) suggested tha+. porous sa~1dy soils favornd rnovowont 

of root-knot nematodes. Furthermore, Oteifa ot al. ( 1964 ) 

siudiod the infection index of root-knot.nema+odo,Mftlp_i_dpg.J1J._q 

jav:g.j1_i.~ (Treub) Chitwood, on cowpeas in deserl saild, iHle 

rrrud a.!d valley soil. They concluded that soil contai.c1i:::1.£; 60-

75); ::::.Lld with ratios of silt/clay in "':he orders of 1 : l, 2;1 

"'-lld 3 : 1 were found the bose for ne"'u.tode infectivity. Rode 

( 1962 ) found that Heto_J:'9_~ ro stochiensis Wollenweber 

Jni{;J:ct"~;,)d furf;hAr in S&."ldy GOils, losS in loamy SQj_] __ , A.;·n J_., '~ 

in clay soils. In some soils, ch0mical factors rna:;- c-.:Cfec·'c 

ne="o de ac+.i vity a2:1d movemfm+. ( Luc, 1961 ) • 



;,r,_JLll:icidal chenicals is a rela1:1 vcly r<~cent dlwelojJ ·,n;1i:. 

T:w most successful and ef:Lncti vo nomaticides in usc> today 

c.:re volatile halogenated hydrocarbons. A trond tovrard lt,ss 

volatile ,.uatorials began with the devoloprunnt o:f DBC:P (1,2-

dibroll10•.3-chloropropano}. Tho use of DBCl' ao a prepl.a.nt 

treat~ent has been practiced successfully against root-knot 

neJ.uatode on sugar-beet ( Lear & Raski, 1958 ) , on velvoi: 

sweet-potatoes ( Tho11!B.son & :•Ickinney, 1961 ) , on tomato 

( John:;on & Lear, 1966 ), and on comillon beans in Ba.ud:;r soils 

( Yousif, 1972 ). Iownsbery et al. ( 1968 ) a·ttribui:od the 

f~·ilu:t:c oi' DBCJ? po st-pla.uting trcatmen.t in controlling 

MelQ_i_4..og;x:;}£ and J?ratylenohus nc;na·f:odns +o their na+uro o:f 

ei1doparasitic habits. 

With +.he developmont of systemic no..illaticides a J'.ew 

tool in the control o! endoparasitio nematodes was nprroached. 

Tho orcanophosphorus compoUclds, ,.g. Ne;nacur :P, Nema:fos , 

ThiB•'rl; + Nematos mixture acHl Torracur l', performe-d satis-

L .. cto ry contro 1 moasure agai;1st the reni:fo = nema+.o de, 

P:c:~.;y:l_c_.a~J~l}:l_Q ronifor:utis Oliovera and Linford on cot-to:1 

( Otoifa, 1970; El-Eraki, 1970 ) and on root-knot ~wmtodos, 

£1_o;Lsl_:L_dg_g;y:.ae spp. on co.wmon beans ( Yousif, 1972 ) • Tnm.i.k, " 

oarbauJato coJLpound, oocercised excolleut resultG agaiw:,t R. 

,!_9:l..iJ_o_r_~ on ootton ( Otoif:J., 1967 & 1970; Birch:fi eld, 1968; 



roductio"l of ;g. renifo J:mie ro:pro duct ion rate ( Ot. Jif<:, cl: eel., 

1969 ) , decrease in number of Lf• ];2_stoohiensis larvae :po:w~r­

atinJ -hle roots ( den Oudcc , 1968; l::Jgue & l'aine, 1970 ) or 

suppressing hatching of Meloidogyne incognita ( Kofoid & 

WhHe ) Oh1twoo4 ( ltelmes & Keerweewan, 1970 ) • TlrlBcl & 

Nemafos also reduced the rate of reproduction of R.rE'.nifor.m.is --------
on cotton { Oteifa et a1., 1969 ). E1-Eraki ( 1970 ) oo~­

sidored Lan.uate and Temik the leading pesticides in respect 

to ;g. -~liformis control on cotton. Miller and Tay~r ( 1970), 

however, found in gre<">n-bouse trials that Iannate c;avfl good 

control of the tobacco oyst nematode, Hetero<!_e~ tab_u_C!JJ.!! 

klwns. a"J.d Iowns., .3 weeks after addition to soil, but not 

8 weekn a:fter ad(tition. fuot-k.ilot aematodes were succer:J-

:fully Co'-1.t:rol1ed by using T2wik on cowpea, okra aud 11tL'-::;o 

bGU."lS ( l'agusberon, 1972 ) a--,d on COllllllOn beans ( Yousi:f:', 1972). 

:ya:rts o:f the plarrts. The sorpt.ive ability of soil for catio,ls 

1s well-ll:::lown. Johnson and Lear ( 1968 ) do+cc+cd DBC:P, D. 

con+ act. c:elilat 1cide, deopar in »oil compo r;od of 67/; Sccrd, 2Gjc 

cilt J. ;J 5% clay than in soil of 65% sand, 26% cilt c1 Ld 95C-

c:W.\·. The soil itself' res+.ricts diffusion of the ;_w;tt"11:j_cideR, 



dcp"''"Jing on various ph,ysioal anJ chAmioal fac:t~ra S'J.oh us 

tho allDU.Ut o! clay and orgc.:.1io rna+.+. er, SOil t eiJ.peratu.ro and. 

the ct;::ount of moisture present. 

As for systemic ne:::lt1c1des, their mo'bility :I.e <ln 

important factor in controlling nematodes. Temik showed 

:l.ncreauing ra+e o! mobility in clay soil ( Z1dan1 1969 ). 

He :fow1d thAt th.e rate of binding within the top layer was 

5.55;; of -trne applied dose, while about o! 64.~ was distr­

ibuted ill the next successive 4 layers in the following or~or, 

~.6, ll.6. 10.4 aud }2.5% respeat.ively. Ho also fom-:d that 

the ~rosenoe of or~anio matter souroes oaus~d increasing 

rates o:!: binding vri+h:!.n the top layer, and the rates of 

increments varied according +.o the type o! organic watter 

and were proportional to the levels of applica+:ion. He co'l.• 

clu.dell. tha.t tho rate of mobility oi' each inseotioide e:n.mi:1od 1 

vi~;. Heptachlor, Di•syston, Thiocron, Temik and Sevin, was 

vo.riously influenced according to the type 6.nd na+.uro of the 

uoed j)es'·ioides and the tyi.)c' and l.ev€!1 of the added org<mic 

matte:~:. 

Biddulph et al. ( 1;.~3 ) stated that tbe capaci·ty of 

rJ..ant to take up and transport systemic nematonc:;o.nt from 

~?avos, shoots o:t' roots would be affeo+.od by the prcso:.:c" of 

other ch.8micals eithnr in t.ho formulation or in soil vn".+or, 

ol.i=te conditions and physiological gradient in thE plD.nt. 



Jonsf': and Konieck ( 1960 ) r;-tated that the organopllDSlJJlDl.'l.l:J 

corapounds probably moved upwards in the xylt'lru but dovmw~trd 

trn.t1slocution to thP. root was slow, and, as do-l;o::d:f:lcal.:ion 

r:m.y occur, organopho15phates were seldom c:rfeotive s.;:;air,st 

root vatbogeu& w4en applied to tl1c leaTes. rhey ;o.ddfld ·chat 

LUUlY o:rga.no:phospnorus compou.'lds applied clol!le to tll.e :pla:r!; 

roots decreased the number cf "1eraai:odes 1n ~ots, sl~ots ar1<1 

leaves of the host :plant. 

Reynolds: ancl Metcalf ( 1962 ) studied th0 et:rce-1: o:r 

soil moisture and water solubili·ty of tho systemic inoect­

icicles upon adsorption and +.ra.n~loca+ion in insect1eidal 

quantities. They fo'tUld that =teriallil of Tery lo\'1' Wl:'.t,-,:r soJ.• 

ubility took mo:rP- than 2 weeks to attain aphid mortality ; 

while IllOderately water soluble in.s<:'>eticidec achieved i'ho rmJe 

~rpose within few days. 

Lichte..."lstein ( 1959 ) re:port:ed that iuceeticidfl~ wert'! 

:J.bsorbod to tne soil o:rgauio matter to such a"1 r,xi:~Id; t.lw.1; 

i.u a mtcl;: soil. no phyi:;oto:::icity was noticeable acld tho b;.·r,~\1:· 

down of i.nseeticides slowed do1m. r+. was also ponoibJ.e, ho 

addod, t.llO.lt the inseeticidos dissolved ill the or::;o.lUC mo.·•,~:cr 

of a ,~ck soil, and; therefore, wore less availablE! for me·ca• 

boli:.LJ ()r picked up by plant::o. Bailey and White ( 1964 ) 

sbowad. that. the bioa.cti Vit;y of lwrltioid<"s e.nd insMticidns 



,,,,:ru low·~·st in coils higiH•r L: or..;a:1io ·_Jatter or clay co:rl:.:nt; 

>L:ilo _i_l; was 1U.gaast L1 tuo li£;nt-textured soils. 

Lichtenstein and Sclulz ( 1965 ) studied the LllO'HHG'TI; 

of i.ns::'leticides in ooils 1Llor lGaching and non-~eachin0 co:1-

dHio 1c. They :found tba.t 17 moutlw after soil treatment., S4 

t.o 96% of' the insecticides w0re detected in the upper J•i110h 

:level of the loam soil, 4 to 12% in the 3 to 6·inch :l.syer 

and 0.0 to 5~ in the 6 to 9-inch layer. In lllUek soil; hovr­

ovor, 62 to 74'1- was found in the top layer. 
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