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10TROTUCTI O

Poppary 2iper piarum Ley king of eplees, ie one of the
moot remuneratlve coon erops, growm Ln dlffeyxent poris of
South end South Lest Asie. Repper contributea about
50 per cant of the gross volue of all oplees produged in
Indic. The produetlion of psppor durivg 197576 was
27728 toaneo, from an orec of 120956 hectores, This is
25 par cent of the totel world produeiion (Shenmoupavelu
and Haﬂ%wa Reo, 1977} The axport of Dlock pepper earned
o foreipn excbange of [,34.48 orores during 107475
(Gaorge, 1976)

Kerolo ie the leedlug otote Lo India for pepper
cultivotion producing 90 pexr cont of the totol produotieon.
The area wpder pepper during 1975-76 was 1917516 heetares
ond the producticn wes 27564 tonmes with on overoge yleld
of 23% ks black pepper per heotare (Ancs, 1977

The gicld of pspper had bean declinlng ia Kegola
during the past two decodees Thera wos o decreane of
1¢3 per cent per hectore during 1074«75 ovar 1973=74
(2non, 1976).

It 10 recogpleed that dleeases and pecto contribute
pubstantlally i limiting producticn of pepper in Harnlao.



Among pests, ncmatodse haove recently Leen oboerved to
conBtltute & major threat to the peppar produotion in

the State (D'oouza, st sl.y 19705 Venkitesca, 1972).

7he slow ®ilt disease prevaleni ia omy pepper growiog
tracte is suspected to be 8 complex of nematode agd fungus
infeotion, coupled with nutri%ional deficiency (Redba and
Rawthar, 1976). Anong other diceases of pepper, raot=koots
cauged by the nenmatodes of the genus lolotdoayne Lo ane

of the moot lmporteut (Venkitesen, 1972), The nematodes
often becons & sarioun 1limiting fagtor for oueceseful
cultivation of thic erop resulting Ln heavy loez of yield
{uinto, 1972 end Ting, 1975).

Though the occurrence of root-knot nemetode wes
reporied in 1972 (Venklteoan), iuvestigotion of this

nematode on pepper vwes act dene in thls Stote,

Therefore, to gather ooma infornation on the extent
of damege done by this nematode on pepper and to avelve
sultable contxol wmeasureo, the present lunvestlgation was

carried out,
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REVIZY OF LLTPERATURD

The occcurrenen of root-limot n@ma’coﬁes, Haloidosyne oppe
atteeking elumost ell the ecconcoieclly Llomportont eropo in
different perto of India hod bsen reported by oany workexs
(Sttaramolah, e 8ley 1971

Reportc from Kercla include thooe of Nudshal (1963,
1964, 1965), Mammen 1975 (a), 1975 (b}, Venkiteson (1972)
and Raveendren ond Tadakal (1975). Venkiteoon (1972)
reported the opeurrence of root-knot nematods, I, ineormite
ca Plack peppar. MNommen (1975 b) reported the Lnfeotation
of root=knot nematodae [, incognita on Ginger.

Sherma and Loof (1974) recorded Il inpomnita wneng
other nematodes infooting pepper Ln Draszil. Ting {(1975)
raported leloldoryng spp. as the most ioportont group of
nenetedes in Melaysia ceuolug grodual decline of Dlack
peppex chorceterised by unthrifty grosrth wnd yellewing
of leaveo. lgbinoha (1976) recorded the infectaetion of
Black pepper by the root-knot ncmatode in Drasils

Rodha and Rawther (1076) suepected the olow wilt of
peppar to be o complex of fungal and ncmatode infection

coupled with nutrient deficlency.

Loonooic Lmpoxtenca.
Olthof, et gl., (1970) recorded the plamt parasitic



nenatodes of economle inporteise in Ontario end found that

the most dastructive onse include Meloldonyne op.

& ocovers infestatlon by root=kmot nematodes [ie Jjovanico
was obsaxved in Cuxu Vallaey (Da Ponte, 8% Gle, 1971).
Dament'eva (1971) found He hapla aad [, lnconnita were
infeoting Tomodto, Pepper cnd Igp plunt im 10 of 15 rxegioms
of Uoldavin, Attack varied greatly Ln intenoity Lrom
region to reglon. A ocvere occurrence of L. hapla on suger
vest raculied in erop losceo of 20 per eent ond none of the

cultivars exhibited reoistence (Grujiele, g% oley 1971,

Bberdeaj, et 2l.s (1972) recorded the root-knot
nemotode Neloldoryne spp. infestation oa Teacte in Solea
arec of Hipochol Pradesh. Studles indleated that
U, ipoospita and e javenico wers dexious pests of tonato
10 the Sclon area of limachal Preadeghs ©he neoatcde
infeotation range between 5 and 100 per ecent in the
various logalilles surveyed, Reo and Dismac (1973)
evoluetad the yleld losces in riee due io the rooc=knot
nrootode M. ingommitae The groln welghl woo leso in
the case of infactad planto.

Hoot ronge of Ropt-knoi nematofe.

Devid (1959) reported tha ccourrence of leloidonyne SpPDe



on sugarcane roots in Wellikkuppam and surrounding areas
in Madras State. Dutt (1960) recorded the incidence of
M. incognita om bitter jute Corchorus capsularis and

C. olitorius. Dhende aand Sulaimam (1961) found the
occurrence of root-knot mematodes on betelvine in Maharasitra.
M. Ilncognita was reported as parasite on 5 specles of

Banana in Philippines which was a new host record for this

nematode (Glaudio and Davide, 1968).

Krishnamurthy and Elias (1968) reported M. incognita
causing root-knot on tobacco in Mysore State. Mathus,et al.,
(1970) recorded stem galls caused by M, javanica in

Rajasthan im Cucurblta maxima and Lagenaria siceraria.

M. incognita caused prominent stem galls in Luffa acutengula.
Saxena and Chhabre (1970) found the infection of M. Jjavanica
and M. lncognlta in peaches (Prunus persical, a new record
from India. Singh and Misra (1970) reported the root-kmot

nematodes M. incognita and M. javanica on sugar beet in
India. Kumar, et. gl., (1971) found that M. incognlte
multiplied on Elettaria cardemomum, HMusa sp.,Piper nigrum,

Ananas sativum end Theobroma cacao. Nigem and Reddy (1972)

reported Trienthema govindea as a new host of M. ingognita
and M. jovaniea., Chandramathi (1973) reported the occurrence



of root-kuot nematode in Uesta (Hibiocus gennablnug).

Meomen (1973 o) found N ingomita infestlng the
cover crops in rubber plantoilons of Weralo, The

leguninous cover crops Cglogogoniun mugunoides ond Pueraris

phaacolofdes widely grown in rubber plantationo in Kercla
wexe attecked by . inmpesnite. Ilukberjl onmd bharaa (1973)

identified 1. ingornila Ln gelled rooto of Zeichosanchen

dioige. The plento wexe otunted and yicléd of fruite
redneads Baoo (1974) recorded the weed hosto of root-knod
nenstodes in Tea eoctates arcund icdomm. Jnoranthus greellls

cnd Chenopodium gooranticolor uere wioo found to be otincked

by s lopognito (Liequi and Alcm, 1974).  Sherac ond Loof
(1974} otudiecd the nematodes of coeoo snd nematodes in ihe
rhicoophore of pepper (2iver pinruz)cad clove (Zugenin
garyophyllatols Exepinatios of coll end root sooples from

around 2ipeg nlsrum revaealed the preoeace of Ul ingosnita,

Alan (1975) reporded the gessis torn, Sugunis melo,
Gopphrena globosa as the nev hosio of IIy Lagermita frem
Indla, Joyorcman, gis Bles (1975) reported the occurrence
of xooi-lmot ncnatodas L. Jevanica cné {1, Lncomita in

Polionthges tuberpse for the first time. Roveendran and

tedakal (1975} reporied }l, incognito to aticek 11 plonts
of coomercial ipportnhness A ourvey in Aligorh reveoled



the presence of Ul. incognits on Hibiscus regnalnensis

and (ossho egeidentolis (Alan, et ol., 1976)s Rao ond
Singb (1976) obsarvad root-knot nemoatode L, fngosnita

on coomerelcl plantings of taberose in indiz.

symntono and demage to crops by Hogt-kunot nematodes,
CclLawdio end Davide (1268) studied the pathogenieclity
of e Lingornita and found to cewoe stunted growth, bunehing
of petioles and narrow and pale yellow leaves. Wong cnd
Willetto (1969) reported the gall formgilon in eerial
parto of plante inoculated vith . Javenics of tomato
and beane, Birat (1970) found ne gallo oa roots of
chillien ond wheat attacked by !1. Javanles.

Clemons md Krusherg (1971) observed thei the root-knot
nenatodes {leloidomyne oppe feeding oi tLeec moy caune
severe seorching by interfering with water trenoport in
treas ecpaeciolly during dry periode. Loot-lmiot nemotodes
arcifielally inoculated on potato and goleus oteme
induced golls on the latter {Jluong ead Iia, 1971).
Davalepnent of tha step gella lovolves giant cell
fornatlion, hyper-plasia, abnormal tracheal differentiatiocn
ané@ discppearance of otareh reserves fxeoo the infected
tisoues, Only thooe noematodes having their heado

aseaoclated with vascular parencﬁ'pa deyeloped to maturliy.



Einloch and Allen {1972) ohowed 3. hapla to produce
a greoator tncidenca of termminel galls @d lateral roots
o tomato, Uinto (1972) otudied the effect of Heloldoryne opn.
on the growth of Biper nirruom. OSeedlings of 2iper nisrum
were inceuleted with Il ingoaniia or ll. Jovonieo cod oboerved
for 10 moantbo. 1t weo found that growth of the main aad
lateral shoots was greatly reduced Ln infeeted plants

ond leaues wera yellovs

“he effeet of 11, ingormita on the srowth cheroeteristic
of brinjal with refarence to shoot length was studled by
Praood and Gear (1974) sad found them 2o raduce the plant
growths Reduetion 1n root uelght ond im root ocurfoce wos

aloo raported by Vaceem lonail and Hashkeoor Alam (1975).

Soreenins ond ourveying.

Ruricn {1970) screcned 325 vorlatlco of tobacco tmd
found 319 highly eueceptidle, 3 moderately resictent and
one reolotmt ogalnet [ locemita and [l Javaniga.

Yadav 4 et aley (1070) xeposied 30 different plant speclies
ac hooto of L. ipconnito la lajasthan.

Ihardwa), g% aley (1972) found the rooi-knot
nematode [leloldogyne sppe lufeatation tonged hatween
51 cad 100 pex cent oa tomato in Solan axen of Himachcl

Pradcei,



«w

lchinche (1975) ourveyad the firldo of Dlack 2epper
{2iper picrum) im Brapile Only oae ficld ocut of 74 wae
frec of Lnfeotion by Il. ingornlta. Cut of 05 hybrido of
tonato and 18 parenio Lesteu by Uehajoa, €4 ole, (1975}, o
high depgzee of resistoner wao sheoun by cresces hoving
Lenatex oo o parent. Uepatax weo ecompletely racioicac ond
the poot cugerpiible variciies vere IT1 32722 and Vire gracker,
Saoocxr {1975}, suggested thot a probebllity index oan be
developed to predlct the likelihood of a piven nenatode
apecies being tromicported, escabliched md beeooing
eccnonically inporton: in regions of the worldd uhere Lt

doep not clrcady oocux.

itkscopatholony.

Brlduin and Baxker (1970)yrecorded che davelopment of
clant cello, hyper-plasic and root neerools , on corn
hybride infeeted uith 1. Lneginila, Jebber, et ol.s (19701,
recorded ihe affect of le iacormite on tranoplrotica of
tomato. Under otreso conditiono troncplration rales frow
infegted plcats were graecter than £roo controls oad vers
dioproportionniely higher ihon expegled in relotion to the

quontiiy of leaf tisoue,

Troie ond Bergeson (1974) oboerved the biochemical

chongeo in root exwdote ond 3ylen aan of tometo plan:o
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infected with s Lucornito. Aninocaslds were noderately

reduged o 52 to 56 peresntoge.Gailed root exudoie contalns

3 sugez.r; 12 Aninoacids, J orgoalc aeido. lealthy root erudote
oonsalned 4 sugars, 15 Apinozmoido and 4 orgoalc aclde.
Uiehaely £t 8ley (1974) found tha® developnent of (s ingomite

in the registes: cotron rocio was greatly retorded,

Sharpa ead Sethi (1975) reported that the nenatoden
intexfered with leghaepoglobin conteni of cow pea root neoduleog
with .incormlts eausing nore reduetion, than [leterodera

onl. Siddiqul and Ghouase (1975) indicated the foinutlon of

7]

phloen at cll levels of infectlos of J.leucantha by

Helngcornita.

Meingeranlta vwas generolly found iaolde vobeuluy bundlen
in ooykean nodules Ly Dar ey and luesey, 1975, ©hio paroolte
d4id not alter the otiveturol intesricy of soybsaa noduleo,
Ogboil (1976) found thot Ln com the glan! cell developed
neinly tn the stele oqd there was the rorxe gase ol gloat
oell formotion in e oortex. Ghent cello contclned gavercl
nuclell elther ceavtered or in clustrxs. Oytoplasa of e

cigat cello was donce aid eell wollo thickened.

the scedlingo of fiibiecus sobdarififc prowiag in infacted

8oLl contiimed larvae of I, incormits or . javoaioa in

hypocotyl tissue beforc emergenee £ruo the oolls  Durlng
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prowth,galle developed on the stems below the sotyledoans and
giant cells fLormed afcer 40 dayo (Taylor, 1976)

Resletaice of crops to Loot=-knot nepagodes

Barrons (1932) found that ween nunber of larvae observed
in ten rootlele each of ten plants of recistant and cuceeptible
varieties of Lenla bacio was J.84 to 470 in the resistant and

3495 t0 5440 Ln the suseeptible variety.

York of Chriestie (1949) showed that ~roduction of gient
oellao 13 necessary for developnent of root~kmot ncmatode
fenales oad thet host planto mey react diffcrently with regard to
resistanee ggolnet ladlvidual speeies of [1gloldogyne,

Drolecn tad Hoore (1958) found that ia fluc cured tobaeco
lineo of root-knot reolstant porentege, the breeding liaes
differead in reoperet of the emount of egy production by the

varlous root-knot nenatode speciss,

Povell {1962) studied the histolozical baois of reslstance
to root-knot nematodcs in the eured tobaceo end the cooparative
etudien oade of L« locogulita serlta in both sunceptible and
resictont tobacco lines showed that there were no appb:pnt
differences Ln reoetion beturen resiotent ond Bugoepiible
plaate after three days end afier glant,eell initiaticon hod

begun in each.
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Grehan (1965) obzerved that LG 95 tobacco was reslstout
to [l incommita gcrits but suscepiible to [l jovamige.

Kurian (1970) found three varietiesc of lilgoiiens rusiien
to be moderxately resiotant to lle fagognitno aad [l jovonica.

Curl, &% cl., (1971) oludied the new sourcec of genotlic
reoletance of coffee in the control of the ceffan nematcde

1t

extpus, They found all verteties of 8. canephora, C. gongenis
and C. gugenioldes resiated the Lnfestation.

Lxeep: the wild epeelics of tomato which 1o resistant all
species of tomato were susceptible to atiock by . lngorntia.
0f the 20 varietlesc of cucurbits testad,only fugumlo sp.
(var. Bikaner) and Cugurbita posehata (var. Jaipuri) proved

tolerant to infeotion by U. incommita ( Kban,et ol., 1971).

Possullotis end Georse {1972) cereened tucurblis agalast
e incornite aad found a total of 542 plante of Cuguxbita epp.
ware suggeptible md exhibitced the golling reoponse. Reslstance
to root=knot aematode wes dlffiecult to Lind ta thece gpecoles,
Jataloy ¢ 2le, (1972) reporied the sweet potnto worietlea,
Allgold an sueceptible and Tenagold a3 reolstoot voriety
agolost M. inoogn ita, 1lofestation of the root-kmot wematode
zealstoat tobacco varicty HC 95 by Il incegnltsa was repoxted
by Reddy, ot a8l.,{1972)s Thise coofirms the presencs of
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pathotypes tn thie nenmatode opecies.

Singh snd Chaudhuxy {1973) concluded that tomoto
varietico 51 120 end Nematex oan be used coxmarsially aad
that VEll=0 65 I 215«1 ond 65 I 255=1 can bo used oo a source

of reoistaasee to be transferred to connerelal cultivaxs,

A1 the 14 varietian of pepper, 7 okra aad ell exeapt
the 3 vorieties of 14 sgs plent tested wege highly cueaaptible

to the ncmatode attock{Alam, gt aley 1974).

Dhilloa =nd Handpuri (1075) reccrded the root=knot
neoatode reslotance in temato varleties 7540 and Heeleni
ahovied 8 high degree of {olerance ond wos followed by
Ealohl, Jomneey et ol., (1975 found sueet potato variety
W 13 was yeolelan? %o !l incomite. 3t is high yieiding oith

wall chaped, copgser skluned orange fleghed tubero,

Control.

Vincheoter and Oseki (1964) found Guane and caleiunm
nitrate fertllined with codiun nltrate and ammoniun nitrote

to be more affective agaluct H.incopnita.

Ditrepex,llefio, Hemophos, Heoser ond Tenik were tested
egalnst nematodee, zmatnly Il. incownita oa tobageo in Itcly
by Dimuro {1970). High nematieldal affcot wos obtained with
Pentdy and with Nemaphos,
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liukhopadhyays (1970} ctudied the efficacy of 1D, LIUB,
DEOP and V0=13 in ecntrolling plant perasltie aepododes,
Ia a potato f£ield in Himacbal 2radech inmfested with M. ingcsnlia
nugpbers of larvaee ware reoducad by 90 per cent with D
(400 1it/he) ond CUB €150 kz/ha) and by 70 per gent with
DBC? (45 1i%/ho) a8 coopared with ag itnerease of 65 par cent

in the conirol plote.

The ccntrol of I« incornita ca potato by vorious
nemctioldes wao asoeseed in 3 year trialo at Simlc by Raj
end [Iirula (1970}, Build up of nematode numbers cnd root
infeotiom wap eignificantly lower in plots treated with
Pemik, Phorate, Disulfoton, «inophog, lTellite, Nemaolde ond
Vapan than in control plots but no treatoent compleisly
erradiectad the nematode. Temik prevented the attack of
tobers and Zinophos, Zherate, Liaulfobton, Nellite and

Hepecide reduced tuber infectica.

Yadav {1970} tested the nenotoeldal properiies of
boma weed plonts on M. ifacormita. Hoot exudate of
Euphorbisn hirta tnhibited the hetchlog of [l itogornita

egsse L. picroohylla, Pxlenthems protulagusirum ware
aiso found effcctive.

Root dip treatments of Tomato ceedlinge with Parcthion,

Dimethoate ond Tlazinon, Pesitrothlon, Gardona, Tormothiocn,



Maulfoton ond Carbofuran wexa found effective by Bindra

end Koushol (1971).

Jenlk, Phorote, Tloulfoton, Cinophoo and Helilte at
the rote of S ka/he, ilimoolde ot 25/hc ad Vepan at 2885/ha
wore tested for the eontrol of I khngoaniis on potato. o
tuber Infestation weo found in the ploto treated {ilo) cod
Ilrule 1571 o).

Rej ond Diruia (1971 b) trled D azalnet rootwknot
nematode and found 1D at 600 1ii/ha was signtiicuatly
nore cffretive Lb toduelng the populeti.n of [Ieleidgyne
larvee Wb at 200 1ii/be.

7Leld axpericents condugted by Siarh d Gliarmalaeh
(1)71) bave chown thot effectlve oontrol ou [T Jovoglco
can be aohieved if the ocoil io smended oith 2200 1b/acre
gamduet, 3 waeko before plonting Lolloued by Llaorsonic
oitrogenous fertilicere along with © aod I azpliec ot
¥he vine of ploating. ot ocaly was the Lajensity of root
galls raduged hut gevorol £old facreunr in jield had oioo
been cbtocined by thio treaioends

Goawanl and Lwarup {1972} recorded {ho efleot of obl
coler anended coll on the srowta of tonoto G6 roolh-iziot

nenotode populcticne The coll coended aiih Begand and
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groundaut oockes, chowed conoidercble degresse in populations

of the nematodes end improved the growth of plant.

Reddy ead Seshadri (1972) found that tonmato plonte
treated with Thionazin or Aldiearb wdre not inveded by
lervee of il. Lngognlta.

Meloldogyne ope control oand tobogco yields in plote
tnfected with . Lhgognite and treeted wilh non volatile
nematicldss, Aldlearb, Hooap were greater than those on
similar plots treated with volatile nematiotides sugh as
Db, DD + LINCS, Petrachloro thiophenes Root=knot control
and tobacco ylelds in plots treated with Corbofurcn or
Dasonit were equal to thet obiteined oith DD + MUICS, but
lesa than that obtalaed with the other volatile coil
nematicides (Broodle cnd Good 1973).

Temik 10 G, llceap 10 G and:Nemagoan 20 ¢ applied at
1 en/gelion of water as 15 minutes dip txeatment to Damcna
suckere, reaulted in clight to modernée galling from
e incosnite Ln pot experinents and gave greoter increase
la growth (Davide 1973).

DL Sanzo (1973} studled nematode responce to Garbofuron
and ecacluded thot Carbofuren may aet by affeoting orientaticn
and freding pechaniom of nematedes, [hon, gt al., (1973)

tried ozgenic aneadmoent in the form of ollookso of [eem,
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Castor, Grouménud ot Pomato plents affseied by L. Incornita,

Bindra and Scodan (1974) conductad esperiments on the
ohenicol control of root-knot nenatode, In pot exparinents
Brinjol plente in ooil infected vith Ue ingomitn vaxe
treated with DD as & praplent ooll infeetica at 5 dosen from
112,33 %0 356+99 1litreo al/he or with a broadesat applicotien
of Phorate of plonting time at 5 dopes from 1.24 to 7.41
ks ci/ba.  All treatments resalted 1n significently lowex

aepatode population than untreateds

Tenlk 10 G, Dasonit 5 G, Thimet 10 ¢ broadeost at
10 kg ei/ha before tremaploating of tomato to o flold
infested with M. lngomnits ond Iylenchorhynohus braseciges,
eaelh effeotively reduced the populstion of both nmemntode
spreles. HHowever only Aldleosb gove signifiecatly .
tnereased yields (Chhobra cnd lichalen 1974).

Daocai, et gl.{1974) vorked on the nemotlcidal
propagrty of oome plant extracts agalast o mixed populatlon
of larvae of [1. Javanicn ond [l. incoraito aorita. Out of
26 azxtroots,13 uere found effectives Ionever, the
ective chenieal principles in theee planio heve yei to

be detormineds

Khon, gt 8ley (1974) worked m the offect of water
soluble fractlen of oll cakes and bitter principles of
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naep on aceme fungl end nemalodes., Vater coluble fractions
of the oilenkes, neem, groundnut ond castor inhibited larval
hatch of I1s ingornita. fGhe bitter principleo of neen namely
ninbidin end thiminone cloo effeotively suppressed the
growth of fungl in culture medla and were hishly effective
in killing the nematodes and inhibiting the larval hotch

of il. ingognite.

The reduction of TDylenchulus aemtgsnﬂtgma oad root-mmot
nenatode [l Lneoznite populations in soll by chitin cod
celluloee cmendments was demonstrated by Hankew ond
Sttanothdes (1974).

bp, DBC7, Fepusulpbothion, Aldiearb and llechomyl
were tried egeinct Haloldogyne spp. on chick pea and found
to be giving goed control cad 15 to 37 per cent inecreassd
gield (Heddy 1975 a).

Opot applicotion and row applicaticy of Aldiearb 10 G
Pengolfothlion 5 G or Carbofurca 3 G to toboceo seediings
plented in coll iafected with [I. Logomnita ond 1., Jevanleo
increosed cured ylelds cnd decreascd root golling. (Nleddy
1975 ble

Applicaticn of 20 to 30 po Dadoait 5 G in the basine
of the vineo followmad by a drench of cerasca colution co &

funpgicide was recomoended by Dedha cnd Rawthex (1976).



MATERIALS AND METHODS



19

BATERLALS AUD ULTHODS

1. Survey
(8) Colleetlon of soll ond root sonples.

Hoil ond root oamplee ware colleeted f£rom the bave
of heolthy and dlsecsed pappar plantc, About 500 gn of
the ooil and 50 gn of the xootn, each were oollegted at
depthoa of 10 o 15 cme Both soil and root cozoples were

put 1n polythene bogs with proper lobeis for further studles,

(b) 2rogesoing of soil scrples.

Tash soll snaple was processed by Cobb's sleviag end
aiiting technique (Cobb, 1918). The fine debris in the
nenatode suespension wao cleared through o medified Basrnann
funnel techntque (Steniland, 1954). She nepatode suspensoion

wRe drewn out nfter 48 hro and used for furiher studles.

(o) Rrogessius of root sample.

fen gropo of the rxoot wase welghed out from eagh
sanple mnd tolien in o pitactle ecntalnexr and the roots
were gently clecned of any ocoll adhering to then by
bolding then in a streon of woater under a taps The
oleansd roots wexe then siiced into small bits of less
than 1 ca in lengthe They were thea put over a laysr of

tissue paper kept cn the flat bottomed clreular wire
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gange in o petry dlch, The patry dlch wese £11led with
water just touching the base of the wire gauze., The
saetting was left undloturbed and at the end of 24 houro
30 ce of water was drawn out from the petry diche This
vag gontinued till no more nenctodes were obtolneds The

extrootn were pooled together apnd uoed for furtherxr studles,

(a) Est%matton of nenatode populaticn in soil end
£0Q% _QXTIINTO.

The pematode suspenolone drasa fxon the Baermonu
Zunnel cnd the petry dich were taken in a clean 2% mi
bealiex, allowed to settle fox 3 hours and conceatrated
to 5 ml by using a fillar. The total population of
lleloldogyne iacognita and other genera of pleat parasitie
formo vexe counted ond eotimated from this 5 ol suspension.
The nematode scuspension was preserved by edding equal
quantity of boillag 5 per cent formalin, whenever
necanssary, for further observotion. %he root-kmot index

was ealeulcted ac bolows

Rooteknot index = Hoe of roots with root=knots =x 100.
Totel lie OF Lootd

1l. Sereening of pepper varietieo for resiotance ageinot
Me lmgormita

{a) gollection of pepper varietiesg,

The following vorletics were collected from
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diffaerant localitlaes for screaning cgaoinet [, incognita.

icme of variety Logatity
1, rCanpiyur 1 Popotyur, Derlesangalon, Kogha,
lavelikars, Peringamalc.
2o Cheriskeoniakadan Panolyule
3« Eglluvally ranniyur.
4. Kottanadan Pennlyure.
5. Balancotts Paanlyury Kozhe.
64 Earipunda Pepniyur, Heriemengalens
7. Harogokedl Palode.
8. Podappan Palode,

(v) Breporation ond sterilization of poll.

2ot mizture wos prepored by oixing sieved field
sotl, sead and sieved, well deccnposed foxn yard nonure
in the retio of 3 3 13 1. This soil-cand-compost
mizture vae steriliced (dencmatized) by applying Hemcgon
ot thoe rate of 5 ol per 100 off of pot pizture ond
stored amay from contcolnotions, for uie, as ond vhen
necescery. Uhenever thio soil nixture was used for
experioental purposes, it was exenined sad confiimed

thet no nematoden vere present,
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(e) Rolsinr ond molntenance of rooted cuttings of
Depper_vine,

Sten cuttlons of motured vings of pepper vaorieties
waere obtained ond cuttiinge with 2 noden were plonted In
30 x 30 en poto contalnlag the sterilized =oil nixture
nenticned earlier. Lach pot contained 5 kg of sterllized
soll mixture. %hey vere regularly woatered omd allowed
io grow. Targe aumbers of ouch pepper seedlingo were

roioad and patntalaned for exporimental purposes,

{Q) pure culture of l. incognifa.

Pure culturee of [f. ingognlia were rajoed froo
eingle egg masces collacted from pepper rooto, after
identliying the speeics by obsesving perineal pattexn,
asd pointained on pepper ploate in sterile ovoil, Turther
nuliiplication was doue on pepper vines by collecting
ece neooeo from the above culture maintalned separately.
Sub-culturing was done periodicelly to ensure availabliity
of oufficient larval population for inoculatlon purposes,

The culture go obtalned vas used in 21l the experiments.

(@) Seresening of veppor varieties for resistphce
aaainet [, Tncomnltc.

Eyght cultivated varieties of peppexr iisted obove
ware oselacted Lor doreening. OSteriligeo pot mixture as

deceribed clready wac used for raising pepper plante.
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The wvineo uoed were of sanme oge, same height and ware
hoving osme number of nodes, DUicht rooted cuttings of
ecch vurlety were Lnoculated with 503, one doy olé larvae
of {l» logormits. {(me plaat of eoch voriety wes aleo

maintelned as ooatrol.

Tor obtelning one doy old larvas of the nepatoda,
a lorge aunber of egg meoseo from the culturze ploate
malateined wos band plceked and kept in o cavity block
containing otérlle water, Care was token to cee thuat
the egp mosoes vere in contaot with water. Lvery 24
houra, the suepsnolen in the covity block wea collected
into o neasuring cylinder. The sumber of larvas per ol
of ouspenoion ves feterained with the help of Peters one
ol celworn counting slide (Jeters,i952), An average of
three counta was taken oo the number of larvee per ol
of the ouepennion. The larval occneratzotion was odjusted
to 500 larvas par ml of sucpencion by diluticn with a
sultable quantity of oterile water, One ol of this
suspenoion was peed for inoculatling each of the pottad
plants Aetun) ifacculction was done by boring 5 holes
ia the soil about 4 em deep with a gloso rody 1.5 oo
away from the baoce of the otems One ml of the abgve



suspenclon wos plpetted out equally iuto 5 holes uwhich
nere closed immedintely. Tho ifnogulation of «il the
eieht repilcates in aach variety oas completed on the
sone days TPots werxe irrigated to keep the soll just
moiot, Six wesks aftor inoculatlicon the folloasing

obeervations were taken on each plont.

1. Totdl nucber of xoota,.

2» Totel number of rooto with root-knota,
3« Total number of root-knoto.

4, Uelght of roots (wet).

5. Humbexr of nenatodes obsexved in 250 gn of ocoll and
10 go of root.

The root=-knot indiees and the number of root=knoto
per gn of root were ealculateds The root=knot index

was coleulated ao described earliex.

1lX. Iztent of damsge couced by M. iagomniia lnfestation
03 peppex

Pour varieties namely Pamoiyur I, Cherickoniokadan,
Ealluvally ond Kottenedan were selec?ed for thise The
follovuing obeervations were ¢tsken on the 9 experineatal
plonts of esch of the obove varietles uced for the
soreening, oix weake after inoculatlions
1. Length of shoot from 18t node to ilp.

2+ Humber of leaves,
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30 GLlrth ot fixot node.
4. Shoot weighte
5. Humbsr of roota.

6e¢ Welght of rootse
The inoculated and uninocculated planto were

coapared to study the extent of danege.
1V. Histopaethology

Unifom seedlings of Panniyuyr 1 mege oelected from
the oterile oeedlings ralsed cad mailntained as deseribad
earitler, ond Lncculated with 100 one doy old laxvae of
1. inecognite., Tha inoculation was done by boring 5 holes
tn the ooll cbout 4 om deep with @ glass rod 2ad 1.5 en
from the basa of the stems After one nonth, one papper
plent wag removed carefully and the roots wicshed free off
a2ll) adhering sollo. The roois were out wlth the help of
a sharp blade cad fixed in Fedsdse The fized roote werxe
then procecosed for olerotomy uwelng safranin end faot
green etain o desoribved by Johansen (1940).

Ve Control

Three moaths old rooted cuttings of Panniyur 1,
infected ariificlally with I, ingosnito were used for

this experinente The experiment wes 1laid out 1o a



coapletely rendomised deaign (CeleDs) with 6 different
nenntieides and elx replicationa, The nenatlcides used
and the dooagen used ware:

1, Nomegon 60 DC - 40 litai/ha (0406 ml/3 kg of ooll)
2., Dascatt 5 6 60 kg ot/be (1.8 go/3 kg of coll)
3s locap 10 G 10 kg at/ba  (0.15 gn/3 k3 of eo0il)
4. Heemcake - 2000 ke/ha (5 s0/3 kg of soll)

5. Penik 10 G 10 kg al/ba (0415 g/3 ko of coil)

]

The observetions, namely, helght of the plont,
nusher of leavag, girth of otem at the first node from
¢the ground level, armatode populatlon in coll Ln each pot,
totol number of rootos ond numbar of roote with root-kaote
were teken before applying nematicides, After 5 months,
the dbove obeservations were agein token. The root=knot
indices wera calculated oo in the sereening experioent.

The effect of nematicldes was coopared uping the chove data.



RESULTS
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REGULES
1., sugvey

( 8) ”1 _7 Pn _4

T erall,

A gurvey of nenoccades aosooclated olih popper uag

nade froo different pagxta of Rexolo. A foial of 95 saoples
£ron different ploces opgead cut ia B diotricis uere
gollecteds She ooll ond rooc oamples were processed ond
cxomined as dooeribed earliare The reoulis are pregeptad

in Table 1.

A total of 44 ocpples wera colleetel from Panalyur
pepper troet, 16 sooples from HNerlooomgolin troci, 9
palen from Kozha tract, 8 ooamples Lgen Dlavelibkaro irneld
cad 16 oecnpleo £rom Peringencle fraete I'ren able 1 4t
may be scen that all the areas covered wera infestead

vith root-kaot nenatoede lglolderyne ineormnita, Radevholus

ginilio ond Hellcoltylenchun op.

Spceies of root-kuo: nemetode oboerved in all the
senples were identiiield oo [T. ingosnita boced on porealal
pattarn.

(b) Relative susgeptibility of diflcrent varield
DL NEPNDEE L0 Lﬁfestatien by nepetodes L AeFalo.

The population of different cpeclen of ncoatoden

oboarved in 250 gn of ooll mmd 10 o of root Le prenented
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fable-1. Survaey of nematodeo asecciated with pepper la
different portoc of Kerola

flenotede opecieon noted

Papper varletieo
Tioeallty Helleotye
exanined  w. inoopnita R. gimblis Langgue
ODe
Panniyur Papalyur 1,
Earinunda,
Balaacotta,
Kalluvally,
Kottapnadan,
Charlakaniekadan. * * *
Herlemonselom 2Zanalyur 1,
Rarinunda. + + >
Xozha Pamnlyug 1,
Balancotte. * + +
llevelikara Panaiyur 1. + + +
Paringonala Panniyur 1,
Loeale + ¥ ¥




in %cble tHo. 2.

in Ronniyur 1 voriety, 299 o of ooll condalned 27
to 167, uirth on averaze of 231 1. Laoggrnita, O to 140
with an avercne of 37 Be oinilis and 9 fo 127 with oo

averese of 34 HHellcotyleachus ope 2nd in 10 5o of root,

0 to )3 with cm averese of 24 T, inecownita, 0 to Jj widh
an averoge of 11 Re sinilio and O to 8 ulth a overase of

1 Hellcotylenchus 8p.

-4

n Forieunda varlety, 239 oo coll coatolned 10 to
312 uith o average of 171 Il inegrmito, 4 do 100 with an
avarese of 40 He gioiliso wad 2 to 95 uith an average of

53 Helicokvlonchug op. and in 10 gm root, O to 41 with

an averoge of 18 1. ingonitn cnd O to ¥4 vith oan avercge
of 8 Q. ploiilo.

in Bolaneottna variecy, 297 go goll coninlned 26 o
533 with oo overcoe of 274 [l lncomitn, O to o1 uith an
avexage of 25 g, olpilis and O o 52 wilbh @ avercse of
28 Heldcotydenghuo ope. ond in 10 ga rooly 2 to 4 uith
an avezoare of 2, ll. ingopmbte ond O to 20 uich oo overoge

of 11 U, gizilis.

in Walluvally varlety, 29 ga 80il goniainec 30
to 396 vith oan averoce of 240 [le ingornica, O o 63
with on avercge of 33 A, glmilis cnd O to 35 uilth an

cverese of 16 Heligotvienchug spe and in 10 oo root,



fable-2, Relatlve susceptibility of pepper varieties to infestatlon by different

nepatodes
2opulaticn of nenatodes in soll (250 g) ond zeote (10 g)
He ingoroita B. gimilis leligotylenchug ap.
Pepper variety Boil Hoota Soil Roote Soll Roots
Tane Avear- Aver- Avax- Ager- Aver- Avexw
Doanae oge Range age Range age Renge age Range age Range sge
Faonilyur I 27=467 231 0=98 24 0-140 37 0=33 11 0-127 3% 0-8 1
Kariouada 18=312 151 0=41 18 4-108 43 D=14 B8 2-8% 53 - -
Balencotta 20=53% 274 2=54 23 0-51 25 0=26 1t 0=52 28 -— e
Zalluvally 38=396 240 12-T3 32 0=63 33 0=21 8 0-~35 16 0= 2
Kottanadan 32=513 231 0-54 25 Q=22 9 0-23 0 g9-18 14 —  e=

Cherlakaniakadan 47-479 208 8=-63 41 9-064 47 0=23 12 2-45 26 - -
2exinganala logal 12-93 56 0-16 6 6=21 13 —-— e 0=21 12 -

0t



12 to 7% with oo averaga of 3211, Lncosnita, 0 o 21 with

on avercze of 8 Re gimlilis and O io 8 with ca avernge of

2 Hellgotylenghue eps

in Eottonoden varlety, 250 go ecll contolnad 32 to
513 with on cverage of 281 Y. Lugornits, O to 22 with an
ayeroge of 9 H. oimilis and 9 to 18 with oo averaoge of
14 leligotylenchus sp. and in 10 gn root, 0 to 54 with
an everaze of 25 [I, ingosnita and O to 23 with an ovarage
of 10 Iy pimliis,

In cheriakenialaden variety, 250 gm ocoll contoined
47 to 479 with an average of 293 I, inmgomiin, 9 to G4
oith on ovaercge of 47 Re ginilis ond 2 to 45 with en
overoge of 26 Heligotglenchua ep, and im 10 gm root, 8
to 69 with an average of 41 U. ingomita and O to 23 with
an evernpe of 12 Re sgimilic.

1n Perlogooola loecal variety, 290 m of ooll coutained
12 to 93 with on ovsrege of 56 U, imeomnitasy 6 to 21 with
oa averoge of 13 Re opinilis, O to 21 with an avaroge of
12 llelicotylenchug spe oad 1n 10 o of root, 0 to 16
with en overase of 6 [i. inpomaite.

(c) Memaotode nopulation in relcijon %o the ©

iasase ol panpag.

The populatlon of nenatoedss present in coll md
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rootn of healchy cnd uilted plaats of rPanalyaz 1 varlety
19 preceated in Yeble 3. Two hundeed cad L£47ty gm ooll
of healihy Poalyur 1 varieiy centolned 27 o 467 wlth
an avercze of 231 [l. incognite, O to 140 1, gimilie
ulth on averase of 27 =d 0 to 127 with w overase of

22 leliootvienchug sp. aad 10 go of roog comtatacd O o

98 with an average of 24 Y. loeormbta, O o 3, with on
average of 6 T Binilie and O o 8 wlith m averoja ol

1 lleligotvionchus ape 250 ¢m soll of e uwilted lopniyur 1

vorlety plent eartoined 149 to 2006 uixn w averase of 929
e incomnbta, O 1o 420 with an overoge of )1 Q. oipilis
cnd O Co J81 wiih o averege of €0 Helleowslonchus op.

aand 1o 10 o of roney 12 Lo 184 wich an cverage of 01

e ipocanivn, O o 184 viih wa averyse of O Il ginklie

28 O to »7 wiih on average of 2 lielicotslenchuo Gps
11, Hereening of pepper varictieon for reoiotonee azainot
Licloldosmce iagosnite.
gkt cultivazs of Riper nifun wercs serecnod

egainot e ingoiniic as drealy deceribas, ke ool
nunbar of nenatodes ohaocrved in the ooll cnd roots 6
wocoles afiey inceculalicy of the neaaltode larvac, the
roov~zinot index oad the nunber of root=knoio per oo

of Ino: uxe praceniaed in Yable 4 mnd DTisure 1.



Table=3, Relotive uematode population on heslthy and wilted pepper plants:
Varlety = Ranniyur I

To. of neaatodes in 290 pn soil « 10 go root

T £ iilee
femotode species calthy -— Tilted

Soil doots Soll Roots

dopge Aversge lange  Averoge Range Averoge donge  Average

H. incomnite 27-467 231 0-98 24 149-2006 925 12-184 el
R. gimilia 0=1740 27 033 6 0-420 21 0-184 8
Hellgootyleapbus sp. 0-127 22 0-=8 1 0-381 o] 0-37 2

gt



Teble-4, Populaticn of s in 1ta end root-kaot Ludex
in diffexent varletieo of poppar, b woeko after
tnogulation

Hematode populaticn in Hoot=lmot to. of Uoote

B an e 50 e 10 ¢n tndox  E0OL/0" OF
soll oot
Pamniyur 1 1436 43 100 24
Cheriakoniakadan 1276 38 100 28
Kalluvaelly 1085 36 a7 19
Kottanadon 947 35 83 23
Balancotta 860 g n 19
Lorinunda 851 29 683 17
Naregakedl 94 12 56 15

Padagpon 720 14 53 13




Prom the toble it oan be assen that all the varietise
trled are ousgeptible ta the attack of Il, ingeanita. OFf
these, Jonpiynr I and Cheriskanlakadan showad a root-knot
index of 100 per cent indiedtlng high suscoptlbility to
e incornita. ¢he varieties Enlluvally, Kottaenodoo,
Balancotta and Eerimunde showed & root-knot lndex of
87y 83, 71 and 68 reopeciively ogelunet M. incomiio.
lazayokodl ocad Pedappan varleties shewad o root-knot
index of %6 and 53 respectlvaly ogelnot ¥. ingornita
iadicating theo to be lasc susgeptible to these nenclodes,
The nuober of root=kiots per gn of root in the highly
suseeptible varieties vorled beiween 24 ond 28, vherees 1n
Kalluvally, Eottunadou, Balancotia and Korimunda variaties
it was 19, 23, 19 and 17 ond in the leos ocuscepilble
Harayakodi and Padoppen verieiios it was oaly 1> and 13,
The final population of penmatodes afier 6 wocks of
inceulotion with 500 lagvas of . ingormifs Qoo chowmad
a8 olollar trend. ‘e highly cuseeptible varietias
shoned the maxioom number of 1456 and 1276 in 290 ¢n
goll and 43 and 38 in 10 go roots, The other four
varietioes phowed & nedlum position with 1085, 047, 860
and 851 1n 250 o coll mé im 19 am ool 36, 35, 20 and

29 reopaciivelye. 7The least population woo eeen in
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Moarayokodl anpd Padeppon uith 794 and 723 in 290 om soll

and 12 and 14 L0 10 go root reopeelively.
111, Lxtent of denoge couced by U ingornlic on peppes

wifeally ke moot conopleucua effcel of thio nenctode
on the uont plant 1o the formavion of golle or gool=knots
on the roolc. in one sinsle plwts infesilca by theae
nenctedes cna profuoc 13 te 28 gollo per gn of roote
{(Teble 4).

choszvatione en lhe exteal of deawge by . ingomita
o3 4 oelecrec varietleg noaoly 2enaigos 1, Chertokonichedan,
Felluvally ond Hottancdon ore presenise ip 2ubla D  Droo
the gesulis presenied Jhe £ollowing ernclunlosg cen be
Axova.

Doth che ohoot growth ond reot growdh la oLl ihs
four varie.ies were aifected by che Lafvsterion of

. incormitae. Chorcetcors iike Shose Joa th, vuober of

Jeaven, glrth ab fizel node, urisghd of uic choot, nunkex

of roots ond weishit of rools of incculnic”™ nd vnlnoauloted
planta of the gome variely uere eompared,  Thege (oo o
recuction of 20, 34.4, 26 ond 22,7 prs ernl in chood
Leagehy  1Be4y 0.5y 12,7 2né 11 por cend 1a the nuabor

of leavens 10, 17.6, 111 end 9.5 prx ernl in gixibg
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Ge2y 244y 2401 cnd a4 per ceat In shoor weiphis 41,
ey 12 and 12,5 per eent in number of rocio d 1640,
1646y 12.3 0ad 10.9 per eeny Lo waigbe of the reot in tha
Eour variecies. vhuo there uas on apprecichble deereape in
she rop grovch ond roor growlh of 2Ll wha warielico duae

to tue nenntode atiogh.
1¥. Hisinpothology

no neacioned under noatericlo cad nethods, cecticne
of :he healihy and infecied reoto of pepperr wrre preacred
2ad cxcnined under the oicrogscopes Photcomicronraph of
che plerotome ocotiono in CQlgure 3 chows thau the otelor
porion of the roots axe pootly affecied by the nrnatodec.
The nenavodes mainly atiock the xylem vesoelo. Thus the
£lov of food poterialo o chie varioue pagts ol the plaas

Lo ouppresoed, thich ciffeer Lhe aormnnl grouch of the lune,

%he phloen vesselo are not affecied by the ncoolodes,
There L0 no difference between the phlosm veooelo in

heaithy @d alfegtad rooite

The procoploss In the Infeewved eplln beeome groanulole
_aoh larve ic aoscciated wiih 4 %o 6 giont eello. The glang
eqllo crge couged by the dioiategration ol the eell
walla of he poxenchyncououd cellu arocnad the head of ihw

lexva. Sipulicaeouo opuluviplicacion of ourrounding cells
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cauge {he rooto to swell, foming roci-knoto.

The porcachynmatous cello of the aenotode infeeted
rooto are clighly enlorped then the ecello in the
uninfeeted rooto. The starsh grInlng per ceat aloo, ara

moYe or lesp deplated in the case of infecied cells,

Vo Concrol of 1. ingcornlien om peppeXx variedy ?&anlyuxﬁl
uslng nenoktiociden

An experiment wao leld out iu ccopletsly randonisec
deolpn (CLD) with G trxectoen.d ond oix replicazions o8
deseribed in mogerialo wd pethode, to otudy the offect
ok four senoticlden nomcly baoconiy, lloeop, Heoopon and
Teolk and one orponie colie nooely heemealie ia ceontroliing
U. ingornita on poppexe Panniyur 1 voricty wos oalected
for the ciudy. Crouih chearcevers like Deight of plant,
nunber of leaves, glirth at £irol aode cod roo--kioe¢ Lndex
{ecalculated oo desoribed carlier) and che £inel nenctode
populatioa in the ooil wiere used fo gonpore the effect
of ecach of fhems Oboervationo ore prevented in Yable
Gy Ty 39 9y 10, 11, 12 ond 13,

the resulls were statloricelly onnlysced and
presentaed in Appendieeu 1, 11 cnd 111,

Pha pre=trecinen: dada wan analyced in CRD and 1¢
wou found thet c<he treotnento did not differ elgnifictaily

Ffor the charoctero vtudied. lience the post treatneat
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date was malyeece for purpodes of cooporivon of the

effept of the natexialy waed,

Ditect of nenacieides o helrhi of The plenta

TPhe heighe of the ploacc under vasiocan treadnents
afeer 90 Joye of oppllew.icn of aeacticlden uader ctudy,
and ¢ne cpolysic daga gre preacated ia Vable 6 and 7 cad
ajpendiy l.  Statiotleal caalygelo royealec gignificant
differenceo in plani acign. beluern evalrol nd treatmenio
with Yeplk, Negegom, [locap cad dnommids e ofufct 0
ploae helshe by che woa of peen-saze LI noe¢ difler
siraificaatly over cuntrolse The inexezcoe In belpbt of
coniEol Plomus Ao only D. 00 o0 cuapare ' (o 22.47 ¢en
in pl.nws under 'enilz, 10.16 eom under I'niaall, 13.83 en
undar uoedpy 12610 ca under Uenagoes ol 11.13 o under
Neemealzes  “hough Jbcre i oo inerewse of 11,13 oo under
acczenle Lo Lo ao. oLatiadically zignificnt ot % peor

coat level,

Dffeg: of aeanticldes ga_nunber of Leuyes.

ihe pumber of lrzves proluced by piosio updex
vogicug txealmenxe af.er 90 doys of oplicaiica of
nenoticidre under gtudy wru the anclyoio dara re

prepepied L Yoblen B wad § :ad Appendis L1, The



Pable=5, Tlean height of pepper plonts under diffaerent
aepoticidal itrentoento before and afler thelr application

Ieon heigh. {(en) Increace in
Reputictide o heighi due %0
Lafore After treatnento
applicaiion anpligagticn
T.' popanké 62 00 16 12, 10
T2 SHoeap T D353 13403
'1‘3 Hemagzon 0 62,16 1216
‘1‘4 Hesncake 6% 7 16,83 11.13
TG Control GGe 00 71,66 310

Zable=T. llean .able for the heolght of the plaave

Ial - [A) [} I n =} m
Yreatnents 4 Lo Py Za 5 %

Heon 016 89433 B2:16 76,83 87.83 71,66

Ch = (.26
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Poble=0s Joe 0f leoven of oepoer ploulo under different
aepalicidal treatmento before oid after their oppliecation

llean Ilce of leaven lacreage in
feastlelde T iore. “itex tve S0 teears
cpyiication  anplication nente
T1 Sacpnit 22.6 43,00 2004
T2 iloean 2403 534 10 33. 86
T3 lepagon 257 44635 18.06
T4 Trencalke 271 ;40,83 22,13
T Panik 2545 41,06 13416
¥ Control 257 3450 TLD

Table=3, MMeon table for the number of leoves

Treafncnte T1 Tz 7

Ilean < 3,00 58416 44433 49483 41.66 33,50

¢h = 12,11
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otatistical snalysis reveaoled sigolficant dLf£fexences

in sumber of leaved produeed batveen control and
traatmento uith Mocap, Hecnecake and Hemogone The affeet
on laafl productlon by the uvse of Dasanit cnd Temik 41d
not differ oigniflicontly over contxole Tho Increanse in
aunber of leaves in Hoecop wao 33.86, Ueencake 22.73 ond
in lemogon 18464 The incrcase im ¢the case of Dasomit and
Tenlls was 20,4 ond 13,16 respeatively whereoo the Llncrense
in nunber of leaves in the cenirol plant was oaly T.8Be
Thovgh there Lo on Llnerease of leaves unfer Dacanii aud
Hoenp over coatrol it 1o not slgnifiecont at 5 per geat

laeval,

Lffect of nepatieldes on sAlrth of pleont gt firot node.

The girch of the plants under vorious frezigents
after 99 dayo of applicatica of neanticidec under sciudy
mad the aonclyele data are precented in Teble 10 apd 11
and Appendlx 111, Statistical asnsiyols revealed
oslgatficant diffexence between control cd the treotoents
with Dasanit, Nemcgon, Reemeeke nd Teoll, The effeat
on girih by the vee of Mogap 414 not aLffer siznlficantly
over control. The girth of the control plant was
reduced to 11433 mm from 16.0 ume Bult the tncreased
glrih of the plento treated with Dasanit was 3.23,
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Table-10. Gixth of pepper plante undar different nematieidal
treatmente before and ofter their application

Meon glrth of plaat (mm) ingrecse/
Hematiclde Before After aLoth of prant

anplication application due to trectnent

G.‘.l Dasaalt 1546 18,83 ¥ 3423

‘1’2 Hoeap 14e3 16466 + 2.36

"1!3 Henagon 19,6 21466 + 2,06

i‘4 liaencoke 13.6 20,66 + 7.06

'1‘5 Tenik 160 20433 + 4.33

1’6 Control 16,0 14433 - 1,67

Tabla=11, leen taobla for glrth of plunt

freatnents T1 '1‘2 T3 by 4 1’5 '1'6

Heon 18,83 15,66 21,66 20466 20433 14,33

Ch = 3.53
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Hanogon 2006, Hecoesks 7.06 aid Temlk 4,33, Though there
1o o lnorence of 2,36 mm undex lloesp Lt 1s not simificont

at 5 per pent level.

Lffect of memotiobdes on the root-knot indcx.

The punber of roct=lknot index in plante under various
troatnento ofter 90 days of cppllcation of memnticides
are presented in Toble 12, The control plantc gove en
inoroase of 2445 rxoot-kno! index whercas tha reduetion
of root-kmot index in the treated plmto are 0o followes
Teplk gave a yedugtion of 53445, Dooonit 50, 16, Hemogon
43, Heepenlte 42,50 and Mopop 55 50.

Lffect of nemntlcides on Hematode populagion in sell.

The nunber of nematcden present in ooll under
varlons trsatnents after 90 deyp of cppliostion of
nemnticides are pracented in Teble 13, Thoere wag an
Lncraose of nemetodeo Ln the case of contxol plonie
and o deerense of acnetodeo in the treated pluato,
lnozscoe in econtrol plomto vao 247 whexeao the recuctiaon
®eo 956 in the enoe of lceap, 898 in Dascalt, 779 ia
Feenoake, 798 in Heoegon cnd 691 in ZYenik.
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Pable-12. Deerence/inereane in root-knot index by coplying

neacticlden

Root-lnot index { 1) ?Pclousv/t

. inorecoe o
Lenatleide Begfore Aftes root=kaol index

aypliention opplicoticn due to treac-
fulzivid

T, Dasenlt 694 66 10450 - 2,16

P Henogon 606 33 20433 - 43.00

T4 Hocpeake ¢33 27.83 - 42450

’15 Tepil 66,16 12.71 = 13645

TG Control 62.00 0064 52 P 204D
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Poble~13. Decrense/ingrense in the nenaiode population
by the epplication of nematielide

vopulation of leaotodes Reercooe/
Y - %nczmse in
. eforQ ~ftar he nematode
lepatioide applicaiton  appliention populaica
due .o
treninent
T‘I Dasanit 1131 233 - {98
T, flocap 1044 180 - 250
?3 Hepagon 1022 269 - 759
‘1‘4 leenerke 906 207 - 779
7?. Tenlk 859 148 - 591

-+

T, Gonirol 944 1193 207




DISCUSSION



48

D18CU3L10T
The paln consributicas resulting fronm the nresent

favesiigalionos arc thots

Te Burvey of {he cocmonly culiiveted varletico of peprer
from § disiricto of Xeroln for oceurrence of nenatoden hos
been fone, A4All the voriatiegy in oll the areso cusrvayed io
infested wiuh roctlinot nepuatodes leloldesyne ingcrmilo,

Rodopholun sicoflic and Ilelicotylenchus CDe

2. Zigh: cultivaro of pepper hove been Sorecned coulnot
root=knot neoatode [ls incormilta cud 0l of iheo cre Loand

Lo be ocuseeptible to their ctiacke

3. Ixtenc of doopge done by lG. ingormita en 4 cullivars of

peoper hao beep norkec CUis

4y Hiotopathology ol ilie [l. Lngoraite fnfecliicn on Loots

of lLanmniyur 1 wvariety hao been ocudied.

5. LDour nepnoiieildeo and one crgoale cake hove been

evaluaited for controlling Tle inmgoralin o peppere.

lie ingormira hos been reported to atvack prpsar in
Eerola by Veakitesaa (1972). The glow wilt of pepper which
is now prevalcad in pepper grominy trocto hea heen ocugpected
to he & complex of nematede md fungol ianfectlon coupled with

nutrient diflelenoy(Radba aod Rewkher 1976).



Nenatede fnjury to crops 1o pont convenly evoluaied
by measurlng changeo in yleld under vorying degraes of
infecticn and by ceiucl root exncalnctloas  The ncmatcde
uouolly cuuses o distinet reduetion in vitolity ond grouth
of hioot nloat wlthout being lethol, The effeel of
infecticn on top growllh Lo ouch chatb the violble gynntons
have often beon dlamioged ag due o variocus pudricnt

deilclenclen,

“eaper hag been groua Ln cur counigy for a very
loag ting, byt organloed receorch on cullivodion and
malnicnanee of pepper for better and higher yleld hao
boen oiarted caly very recemily. Ilcne of the woxkers
has pald mueh attentlon o the nenatode preblen or its
gontrole 1t was, ihezefore, hoped thot uoeful roculis

noy enerpe from Lheoe Loveotisoticns.

1n the preaoent study o cugxvey of nepnteées
aseoolated wiih pepper vno done from diffcxence ploces
aprend out in five Gletricto of Rerolas She curvey
have chowa chag all the papper groulns arcog covered
{Table 1) wmad ol c¢he vorieiloe growm 1o {hese areas
{Table 2) ore ipfeoted with N, incomita,dodopholus
Ginilis aad lelicotylenchus ape “hio io the first {ige

[
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sugh o ourvey was conducted in Keroele. Veakiteosen (1976)
cloo has reeorded the opcugxeace of [leloldoayne spp. in
Cannonore md Calieul diotricte of Keralo, Root-kaot
nepateode II, incetmite form the mojox group of necutode
with a very large populocicn present in Loth voll <ad roox.
e ingomnitia was acooclated uilth geveral cultivoary ol pepner.
Simlloar observaiicao hove boen mode by geveral worlors.
Glovdlo tnd Davide {1963) reported !l, incormito on 5
species of Junane oad Kurian (1970) reporied chem to
atcaok ell the 3237 voriecien of toboeco deresned,  The
vopulacion of I, ineoanita, A« 8iollig ond Leligotylenchus op.
were hicher io eoil and roodg of ullied »nepner plonis than
in healeby pleatc. {(Teble 3) The nusber of nemcicdes
obsarved in the apparently heallhy plaar micht not be
suffieient to produce any dioccase oyompteno on the plent

or some inherent characier of the vorieiy involved noipht
have genioted the developmen: of any vioible oyopionss
Venkiieoan (1976) found thal o ifueculun level of 10 ox
100 g sipilis per 1500 ml of coil did not nroduce oy
vicual ocympecos o popper. AR lonoculum of 1000 J. gloilis
wap naeded to induce acny vicnal syapions. Like-wloe

Vaader Veeht (19:0) cculd nol reproduce the gelloulog of
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leaves in incoulated plants.

The elight gul‘t!.vam of pepper soreened did not roveal
any ifomounity ox reoistance to M. jngomnita (Table 4 aad
flgure 1}. However, they can be grouped intc three
categories. Variety Pannlyur 1 and Charlekaniakadan
have the highost root-knot index of 100 eagh, largest
nunber of root=knoto per gm of root (24 cad 28 respectively)
and the largesat population bulld vp of negpatodes in soil
aad root (1436 and 1276 Lo coll and 43 nnd 39 in root).
Pheor two varloties nay be grouped &s hiphly sugceptible,
The vorletics Kelluvally, Kottenadan, Dalmiectte and
Karimundo ore mafian in raacticn in all ihe choracters
studled end can be grouped ao susceptibles She varietles
Harayakodi and Padapgon have the least root-knot index
(56 end 53 respectively), leao? nunber of root=kmnot per pm
of root (15 and 13 reapegtivoly) sad iecst buwild up of
nenalcden in ooll ) root (794 aad 720 im soll and
14 cnd 12 in rooi reopeatively). %hey een bo grouped as
lesn susceeptibles Thuo three groups noaely bilghly
suseerptible, susceptible md less cuecepiible ooy be
tdeatifled cooag the oultlvar? agrecrneds Acsoxding to
Rohda {1065) the noture of reolotenece im plcado to
nepatode {8 to be meacured {n terms of abiilty of the

paraoite o survive cad puliiply cad not qlways dlreotly
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reinted to ploent growth, “he root-knot iundex ond
nunber of root=hknotod par gn of root age indicatory of

survival of aecmentodeo in ¢he hoste

An ovecesoocne of the noture chd exieal of vhe losa
ccagsed te the four celected varieties Ly ' logernita
wad aleo deae ao port of lhe pregen: inveotiseticn. 1n
all the four varicilee nopely Ponniyur 1, Cheriakaniakedan,
Ealluvally cad Hottunoden reducilon in top growth and
root prowth woe found to be substonticl {(Pable L cad
Plpure 2}, Desides, in carf olngle ploai, theoe nenctodes
can produce 1) to 20 gells pexr ¢m of root stchin 6 veeks
of inoculotion {(Toble ¢). %he number of gollo per o of
root i one olngle tobaeco pltat by e ingg nite iu
20-100 (¥uricn 1973 W™ato (1972) aloo found pepper
eecdliags haavily golled by [cleldogyae sppe cad lacking
in goung feeder rooto. Blret (1972} could aot £iad
axy sollo o xooto of ehillieo oad cheat by [lo jovanlog.
Jeag cnd Lilletds (1969) md Iuans ead Lin (1971) oould
induge gells on tha aeriol parts of vGinlo, bouio,
poinso ciid colcude

e choot lengtilh, nuamber of leaves, gixdh of

first ncde, welpht of the shool, nunber of zooto, wnd

uweinh. of rootg were all zeduerd conoldlderadly due to the
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infeotion of [, ingomnito. Within o period of 6 weeks
there was a reductlon of 22.7 to 34.4 per cent in choot
length, 11,0 to 1844 pex cent in nugbar of Leaven, 9.5 to
17«6 par cent Ln glrih, 440 $0 642 per cent in shoot
welght, 12,0 to 41,0 par cent in nunber of rootsn and 10,5
t0 1646 pexr cent Ln weigbt of the roct, in the four
varieties tried, conpored to uninoculated plento, Similor
effaato on top growth cnd root growth o ploate by

1. locommita heve baen repoxtad by savarel worlkero.

Tinto (1972) reportod a recduetion in plont welght of
pepper oeedlings by 3744 2ud 10,2 per cent due to

Mo ingoznlts and [l Jcvenlea over control after 10 months
of Llmoeculation. ftunted growth and yellowing of leaves
wege xeported by Oloudio end Davide (1960). Prasad end
Gaur (1974} aleo xecorded redueed pisnt growth due to the
effeot of s fncomitn on brinjal. Reducticn iv xoot
veight ond root esngface wed alsoo reported by Vaseen
lamall ond Hachoor Alan (1975). !Hany workers have ehomm
that an upset in the aormol balmoee beiveen varlious
plant conetttuento resulto from nematcSe parasitisom.
Reports of van Cundy ond Kartin 1961, Shofles and Jeakins
(1963) and Heold ad Jenkianag, (1964) indleots that
nenastodes o have 2 profound influence in the uptoke

end accunvlation of vorious nutriecnto in the host.



IMuliinuelente afruetlurea cr plont cello in plonto
infected by root-knot nenatcden are welieved o orloe ia
reopenoe vo subsitaces emonotling {iom che poaraocite (Drophkls
oqd Helson, (1963) Ducharme (195)) stoated thml the reculting
bupmcurs and polls were Que to rooectlcao of Lhe host plent
and oirbt bo ccacldered os o hind of defenee mechenlon,
Oboexvations on the hiotopatholozy of the iafeetec rooto
of pepper chow that Jhe firov reactlon of ihe plone roodt cells
to nencloda feeding wags glont cell formatlon ad owellingo
oa the rootu. LLImiler oboervations hove been nnde by
earlier workero (Dzopkin ond Docne 19G6¢§ Dropkin npd UVebb
1967} who found thot gollo appenred from the Lirot Lo
fourch day on tomato rooto. In ihe preoen: o.udies Lt vao
seen that eagh larva wog asccelated ullh abou: &4 %0 6
gleai eelle uhich are mulitinuoleate (Pigure 3. In
toboeco varieties each loaxrvee of T, ingosnita voo
asoocicted ulth 4 wo 9 gloal cello ohieh wexe multinuecleate

{Kurlan, 19733,

rom Picure 3, 4% ocon be geeny that tha sielar
por¢ioan of tha rcoote are attcchkeu by the larvae, Jiuhin
the otele, The sylen vessels are prefeﬁ%a goxe cad che
phloen vecacls ore pore of lees lntaet. ue oo the duacse
of zylenm veaoels, {low of focd motoriclu to the vericus

porto of the ploat Lo ocuppresocds  The nommal grouwih of



transverse.!: s ec ti ons o f heaiiphyv and

Mincognita INFECTED PEPPER ROOTS

(healthy)

(infected)
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the plent will be thue inmposoible.  The phloen veooels

of hoolihy and affegied reoko doed powy Chou why differsnge.
Heaee 1t noy be presvmed {hoet the phloen veooelo are not
cffected by these neactolen, Ogbeji (1776) found that the
clcat gello developed maialy in he oc¢elc in corn rocto

by 1. hapla. .ylen elenent Lncerruptlon ecoused by the
gleat eello due o e Liccsnitea attachk vao aloo roporied

by Turian (1370} in tobocco roots. lestructlon of nrloary
phloea at ihc site of infeciion by ll. Locornite in rects

o¥ Larmeaorio leucontha was reportec by Uiddiqui and Ghouwae
(1973}

The protoplacn in the infeeled cello Leecae groouler
aad the ororeh graios in chen ore pore or leoc depleted,
Suech eellular chengeo are aloo rejoricd by other vozlera,
Dlogpprarcnes of oiarel reserves frod infeeled ficoues
sa8 notleed by llucog ond Tin (1971).  .chde (1269} foupd
that gleat cell nucleil inereaced i oice. Cyioploco
of the flone celle ues found vo ba denee 1o gorn roolo by
Ocboil (1276). Christie (1940} showed that proouction
of plmat cello ic neceasory for developnend of rooc=knot
unernacode feocleo, Thus there Lo coaoidereble evidencas
o show yhei favewrcble hood plants chould reaet Lo o preoaer

advwatoscous for the proper development of Lhe penatodo,
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The oxparimental studles on the control of [« incomita
tndicated that Hemagon at 40 lit ai/he nas the most promioing
over the other materialn as aevidenced by the lpprovement
of plant growth cnd reduetion in root-kaot index (Tables
Gy Ty By 9y 10, 17, 12 and 13 cad Appsndices 1, 1I and I1l},
Tona of the materiucls uced nanely Remagon, Daconit, Mogap,
Neemooke ond Temik were phytotoxie =2t the doses itried to

the papper ceedlings.

Increeos in height of the plant produced by the use
of Tenik, Hemogon, Mocap and Dasanit ware oiatioctically
significant over the control« Thegxa 1o on incrense of
20,83 cm Ln Temlk, 18.16 co ia Nemagon, 13.83 co in MHogap
e1d 12.16 ¢o ta Dasanit. Though the increzse of 11,13 en
in plant height by the une of Heemoake 1o not ctatistleally
cignt flcont, Lt may be seeca that there i{o a defanlie
improvement in the pleat helpht compared to the control,

where the iucrease in height was coly 3416 om.

HNocep, Heemeake and Nepason pave significant increase
in numbar of leaves over the control. The nuaber of lecves
fncraased by 33.86 in Mocop, 22.73 Lo leemccke and
18.6 in Hemogon. The other two matericls Dasanit and
Pemik produced more leaves (20.4 oad 13.16 respaotively)
compared to control but the difference wao not statistically

eignificont.



Dasanit, Nemegen, Heemceke end Temik gave nignificant
increose in the glrth of the plont over the control. Uhe
clzrth of the oontrol plant wos reduged to 14433 on from
1640 onychoning & reduction of 1.67 ma duriug 90 days of
infaction, Dasanit increcsed the girth by 3.23 on, lemagon
by 2,06 mn, Reemcake by T.06 mn ond Temik by 4437 moe ooap
produced an inorease in girth of 2,36 mn but vas not

statlotlonlly sizniflicmate

There wao a dafenite decrease of nematcde population
in ooll wd consequent rajuetion In rooi=knot indez oo
@pen in Tobls 12 and 13, The root-kmot index (Table 12)
was increcsed by 24.5 Ln control plantss But the application
of Temik, Daseonit, Henason, Hesmeake and [locup reduced the
roct=kmot Lndex by 53.45s 50616, 4354049 42450 end 35450
respsctively. The mematode populailonm (Poble 13) inereaced
by 247 in coatrol plants within 90 deyo whereas the
applicaticn of loonp, Dasanit, Heencalze, Hemagon and Tenmik
reduged the population by 956, 898, 779, 752 and 691

respectively.

Thup it hos been found that Wemszon at 40 iit ai/he
gave consistant cnd signiflecont coatrol of Us Lnpomita
based on oll the cheracters studicd, Deoanlt at 60 kg at/ha,
Nocap et 10 kg si/ha, Temik ot 10 kg ai/he ond leemcake
at 2000 kg/ha gave the next best controls though ecch of



[
&3]

them Jdid wos give staiisticnlly sisnificont gobirol for

eithor one or other of the charcetero siudled,

e ot 45 1it/ba gove good eontrol of Il Lagornito
on potato (Uukhopodhyoys,1970). “emik ai 5 kg/bo was
elfeptive in producing pota.o c¢obers froe of infeetion
{Nay andé Tizula,1971 o). Soll anended uilh groundout
eoke ghowed condiderable deerease in posulation of root=kmod
nenacodes il inproved the growth of the tomalo plcat

(Goowant and Lunarup, 1972 and Khan, €t gles 197J)e

Aeddy ond Ceshadri A972) fcund ismato plento treated
with Aldicarb vere not iavadad by larvae of 'l lnco nito.
Sipller reoulls by Aldicorb uDo obtained by Broodie ond
Good (197%)s Davide (197,) cculd reduge the . lling in
rootu of banana and ge: inereased growih by uwcing TYemil:,
Hoeon ad Uepogon ciplled at the rate of 1 an/rpolica of
un.er o8 15 minnte Qlp trentoent. Yeoil, Sanonit and
Thimet rcdueed the popultilom of e Lnegrnita in Looato
bu. inereosed yield woo obtalned coly for Temik (Chhobra
end lehajen, 1974). The bitter prinmeiples of neem nonely
ninbidin ond thionimone were affeciive o illlag nenctode
ond lerval hateh of [le lmecosnito (hhon, ef al.s 1974},

Spot appllcaticn of Aldicarb ot 1.4 kz/ho end Penusulphotblion



LY

at 1,0 kg/ha won found to bs economiccl methods of ocntrol
of 1, logosnita on tobaceo by Reddy (1975 b)e Thuo the
resulte obtained in the present control trlalo agree with

the resulte of sinllar ¢trielo alraady reported.

The inveotigations carrled cu: here yewvealed that
e incogulta hod wide epread ocourtence im the five
pepper growlug districtse octudied, Cultivoars of pepperx
soreened agalust M. ipgornlts showed that a few had leos
suspeptibllitys Keralo and Karnataka beinsg the oripginal
hone of pepper (Abrabon,1959), soxeening of all the
avallable geruplasnm, is, therefore, neccooary to detect

a pore gultable aourece of resiotanacs,



SUMMARY
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SUKIALY
& survey was gonducted ta the pepper groulng, czoap
of five districts in Feralon. ALl wpe 93 areas and a1l lhe
voricties proun were fouad ¢o be wfecior uith yoot-knol

aeuctodes, liedoldorg e ingeraltie The ouaber of rocl=knof

e e e et

-

neaatoda ia 2U0 gm aell of healthy Paoalyur L vorletly
roaped fron 24 to 467 with oa cverage of 251 cad i wilteg
pleats fxen 149 to 2006 vith an average of 022, The
populoilon in 10 gm roow o. heulchy pleae of the cope
varlety ranzed fion 0 L0 98 with oo averoge of 24 and in
wilteo plant fron 12 fo 134 wiulk oo averoye of B Cog
epecleo of root~-knotl acazigde obaserve. in all the cooplea

ol cll he voricilep were idepciZice as 7, iney aivi. Gther

plani porasitic nenadoden nanely Dadopholuad ginilla ené

Helinciyleachng sp. veye oboerved in 2li he oanpleo oludied,

Tishl cultlveso of 2iner pigrum nere cereenrc ogoinst
e lnge nita. canalyur 1 cad Charlolialokeden veriecies
uere highly suseeptible. Zolluvelly, Lotiancdon, Ralancotta
end Kerinunde were suogepiélble and Harcyalodi ond Padappan

varleiéies were leso cungepeible o the oiiacl of U. Lacernlta.

The extent of danage doae by this nenclode to four

gelected varietics of pepper was eoyinaeled mmd 1t was



found that there was ou appreeisble decrecse {n the top

eo well as root growth in a@ll the varleties,

Bictopathologicnl ctudies showed thot 4 to 6 gloot
celle were formed arcund & slngle feumole ond the nemabtodes
disrupted the xylsn veseclo affeoting the trenslocotion of

food materiols,

Apong the four nematicldes pomely lemogon, Dasanit,
UHooap, Temik and one ofgoale amendmeni napely Heepcalte
teoted for control of li. incornite on pepper, lemegon at
49 11t at/ha was found to glve significant oomtrol of

He incognita.
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Anelyale of vorloace table for heigni of the pleac

SOQICP I-J'o vie df :Sa g Z\
Yotnl 1723 35

Treatrent 073 5 1756 Ga169%
Zrrox os0 30 2043

0D Significant ar © icovel

Lauid 11

Analyeio of varionee gable for nuaber of leaves

30!2!89 ety df LI.SI :‘
0tk wlT2a 5 55

Lraptnent 2006G.92 H 413438 SeGT¥
Trrox 2205433 30 T35

€D Significaal a. %) level
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Souxee el ag 1B »
Yctal 493,75 35
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ABLUTRAGT

llenatodes have recently been observed to ccnoiliute
a pojor threat ond Limiting foetor to the pepper production
in Kerala 3tote.,  Anocig the acoo.odes, [leloldccyne opps
ecuoling root=knots oa pepper Lo cine of ihe nos: ipporicit.
laveoiipgolion on this neasiode im pepper wao noi done in
this Gtate., %hercfoxe, o pabther come Laformation oa the
extens of denoge Gone by this neoatode ca pepper cad to

evolve coalsol peaseres the preccat pork Uan earzied Qub.

A survey of ncmalodes asooclated uith pepper wuo
conducted in he pepper groulng arreo of Zive disiriets Ln
Kerala., The pnepatode population was egtlineted frop the poll
and root ocopples of healthy cnd diseasau papper plonta,

e Ingoraita, Hodopholus similis and HelicoipzlCnohug 6pe
vere found to Lafest all (he peppex voricties in all the

arean gseudicd,

Zight eultlivars of pepper wexe screaned cgainet
1I» incornita and found thor cfonsiyur 1 and Cheridkaniakadon
wore highly cusceptible having o root-lknot index of 100,
{alluvally, Kottanndan, Balapcotto ond Eorloundo nore
ousgeptible and the varletles Ilargyakodl cnd 2adepron

weye leos caseepiible,

Yhe extent of donoge cawoed by e incomnita on four



selegted varledlice were studied vpd found thet the
nenoiodes vere cawolng econvlderable donoge to the cxop
by deercasing the height of the plont, number of leaves,

cirth of the plant end oloo the root grouth.

iistopnthologleal studles showed thai the gtoreh
gralns cre pore or less depleted in the cnose of alfected
plant roots, lagh fenale Ls anooclate” nith 4 to G piont
eellc. %he nematodes diorupted the xylen veogelo affeeting

the tronsiocoatico of nmoterialo,

Tonr aepaticldes and one organie coeadpent wexe
tried ageinct e Lagosmito on peppere iacaale 5 G -
60 kp av/ha, Mocap 10 G - 10 kg wi/ue, Leocerzen GO IC -
40 11t at/ha, Yeamlk 10 G - 10 kz al/ha cond leengake
2000 ko/ha, gove good control of hlo arnolcede, with

Hemcgon giving the beot reoulte.



