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¥ematodes are mimite throod=like anisisls comnonly ealled

. Ethmmﬁ-»mmm, romdvorng, eoluorns ¢r HOmiS. ’i’iae}% may be pland

gamsiws o mimﬁ parasites or moy be free living in soil, fvesh
wator or soa water. & plant parasitiec nematede can generally be
jﬁiﬁ’@mﬁiateé fs‘mm the voat by ‘the progence init of o necdle=like
:feeﬂing orgen gailod %ha mouthespoay at the m&e&i@? emi‘ of ‘i-;’ézee body e
}%@nﬁhm@a the great mojority of the members of this phylum ave
:mi@mﬁe@pm, according to Jones and Jones »_{iﬁ}@»‘i} they rank next to

incects as posts of eultivoted crops. Adocovding te Thorne (1948) many

, “r@geamh wovhers ave unawere of the foct that the seils of the rescarch

f&%éﬁbns; contain maerons spocies of nomatodes to such en oxtent thet the

rosulls secured from thom are of doubiful valnoy if mot worthloss.

4 haé boen woll establishod now that the plent parasitie
;néma_péﬁms play an impoptont role in limiting agsﬂimimal nroduetion. The
;'mitivat@é soils pm&iﬁé ddeul modia For the mi%i@iiﬁ&ﬁi@h of the |
pavesitic momstodes. Hany of the pathologicel conditions of enltivated
;@f@ﬁs whose cmmsative ngents could not he found out have now beem seenm
?1’;@ bo cansed by plont nemotodes. Investigations in ;&hie field in Indis

were atorted only in recomt yeam; Proliminary mzm made in erela

_ have shown thet Kevala soils abeund in vardous types of nematodes some

i@f which have already been rocognized as _g@%@nﬁi@& powts of the

'demportond orope. Thue for example the prosence of such elussical forms



like the birrowing nematode, ladogholus nimilis (Neir et sl.,1966),

the citrus nematode,wmmmg gemipenetrons (Nair, 1965), the roote
koot nomatode, &Jm ingormita (Sothya Bajen gt al.,1966) |

and the ag)iral nematode, Halicotvlenchuw cavebengis has alveady been
roported in this atate.u Apart from these, unidentified specics

of L!ﬂmmm;, Botylepcing and Criconemoidng have been observed to

oceur in association with bonanc. Mach romaing yet to be done to |

undsrstand the varions parasitio nesatodes nfesting the various erops
of Herals end to unravel the role they pley in intarfering with agrie
culinral production, | '

In view of tho a!mve mntionml facta the umr!: mportaé in the
presont t&wuh was i:a!mn up to forther our Imowlodge on this important
groups of agrieultuml ,peata in thie atote. iin offort hao been made to
find out the differsnt types of parasitic m@%deu associated with the
important vegetable crops of Forale and the part they play in the welfare
of thoe crope conee_raﬁd.' The Vaéliatia‘ns in the population of the
difforent nemytodes affecting the vogetuble crops in relstion o the
difformie 808l types have algo &an dotarmined.

The literature on the plant parasitic nematodes infasting
vegetgble c¢raps have been reviewed, '
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BEVESY OF LITERATURE

There axists wany records of oematodes ansoeiated with vegetableg
and those of Temgto. Hhindl, Brinjal aad Goards, the more commonly cultie
vated vegetables in Berala hove been reviewed hera.

1 Tomator {Lycopersieon suenlentum)

In 1625 Waite ot gl. reported Caconeme radicioola, Greff, 1672
naking-moﬁ galls in tomato, '

Trigeitt (1031) reported Dotercdors scachtif, Schmids on tomsto
from Britoin, olong with a critieal note on its morphology sod bionomics,

Young (1930) reported that vootwlmot nematodes greatly docroased
the oxpression of resistance to Iygarium wilt in bis tomsto breeding lines.

. Harrigon ond Young {1041) found that loss dne to Fygorium ep. in
Verglobe veristy of tomato was mch. less when it followed veot-tmot
resistont poamits in a votation than when it followed rost-lmot suseeptible

emrpeas.l ‘

Thorne (1042) noticed the reot<imot nematode, Heterodors warionis -
Gormue, Goodey on towmatoos in Britain. He montioned that rateing the crop

- on ridges ond keeping the irrigation water level down bslow in the furrows

roduced incidonce of the porcsite considerably.

e Farl,ar{o and Frazier {1046) successfully incorporated- the
root-knot resistonce and the high vitamin 'C’ content of the wild epecies
of tomato, Iygonsrsicon peruvispum into a comwerveial variety of



Lo gsenlentum, by crossing end selecting the superior plunmts. They also
ghowed that the nematodo resistunge is a Jdominent charcster and
L. peruvintam ia heterozygous for nemotode vesistance ond vitamin *CY

content.

Watvs (1047) erossed the wild species of L. peruvismm with
comrercisl varioty, L. gacolentug and found thot the preogeny showed o fair
degrec of resistonce ¢o the i-awb-—knpt nematode. The factors controlling

the rosistence were found dominont.

Yo Farlunc and Matsuura {1947) found that DP. opplied at the rate |
of 200 1b per sere increased the yiold and reduced the incidence of root-

kaot nematode in tomnto.

Frank, Stark and Bert (1947) tried i3 soil fumigants againast the
r@ot-lmots disease of ﬂ;@m%o and found that i&t&yla&e—di«bmﬁe WRS ﬁm

best, followed by 1D, %ht;wl bromide ond chioyopicrin.

" Frazler. and Eﬂnnat (1949}, thwaii. bred a homogygous line of

tomato, wesistant to t&m penetration of reoi-imot larvaec.

Shubort and Danlep {1950) found that tomato, variety 'Earliana’
was more suscapbible to the attack of Ilsteyrodora marioni, Cormue, Gooday.
thon the wild species, L. peruvianum, variety F.l. 128652,

Taylor and Chitwood (1951) reported that L. pormviapny was not

, obtoinod from sevoral scuvces. Bat it




Feldnesser (1052} noticed that Haig alde Wolly

produced eyets 17 or 18 duya
variely oﬁ tomatos o

aftor invading the roots of 'Zonny boot®

i (1952) roported that emong eral species of lypon:

& slendalosan,
e tam proved to hﬂ sasoptibles. Howsver, two

caneﬁtimn of &ammim via‘ ATnBed23 and T2, ﬁp’gﬁm& t6 pagaess o

tosted with the golden nematode, L; paruviemas

high degres 63:! min%a:aem. ﬁﬁwy s;miss ai’ th»se collections wore nore

snsmpi;ima.

smez» (19@3) found that. eamtmﬁem of 0,008, a.m. 0,02, 008,
0408, @.ﬁ, Oef and 146 por eem; Qayﬂmx’ drenchod in eoil ot the pate of
360 nl gxex* B fnch E}B‘ﬁ;, maﬂy rodueed ’ﬁm infostotion of tomutoes by
teloilove spe | |

Mphin {1953} found that the wmww ef the roob=knot

nemm@a, Heloddo, 7] jw-mr. zepita was lesa for the &&rgiaba

‘ v:wsmy of tomato ﬁﬁﬂf}ﬁﬂgﬂ than for cacambor.

‘Tfaraﬁn (1052) m@rmi that agaecus emalsions of a-p-chlumghenyl
-ﬁwm%hyl rhodanine applied ot the rate of two gm per sqanre foot in
potted tomatovs infested with Maloidogvne incermitay {im‘oié and Whitey 1910}
.ﬁbitwaé, 1040 coupletely contvelled the parasite.

Tohde and Jenkins (1956) noticed the susccptibility of the
"Chesapeake® variefy of tometo to the attack of Ipicholorus ape

P
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Pert ond Raski (1056) found that nemegon whon applied in field
and in green house trials at the rate of 10 geld per acre did not
penptrate the non rotted tomato or grape rools in amounts lethal to the
root-knot nomatodes. Tt proved lethal et o dose of 20 gals per acre.

Myage (1957) woported thet Indole-J-neotic acid, when applied to '

foliage of tomoto plante weduced the muxber of rootegalls,

. Jonkins ond Conrson (1857} found thot wilting can be induced to
tChosopoake! varioty of tomoto which o a wilt resistont one, by the

prosence of root-inot nematodes.
Avga (1957) reported thot tomsioes of Jodhpur wore atiacked by the
root-knot nematode, lpterodors mopjoni, €Cormue, Goodoy.

fen (1938) roperted the sttack of Melojdoswme isvanden
(Troub, 1885) Chitwood; 1049 on tomatces in Bihaw.

Bird (1059) ohservad that the larves of Molofdosvpe javopicn ond
He hopla were atiracted to the region of 'ocellwolongation' within the roots

of'Pan dmorican' varioty of tomato.

Moon nad Conch {1950) found that he root-imot ecomnts were signi-
ficantly higher on roots of 'Pearson' and ‘Iutgers® varieties of tomato
grown ot fiold capacity level to spisture and kpots wero absent or fow at

peromment wilting peroéntage lewvel of moisture.



Lall and Das (1950) studied in detail the biology of the
 poot=imot nomatode, Moloddogvne ipcommita ver. agpite, Chitwvod.using
mﬁs. They reported that the Mmatéﬁes could live in gho soil for
3 wonthy withont the host plent. Thoy also found that application of
potash fortilivers redmé the nomatods infeotion. Awong the nesaticidel
trials 3;33. :t‘mtg&mt gave - resalts. | A‘

Rage and Hatehinson (1956) found that tomato was an excellent
hoat for Pratvicuchus pepairangs o |

Tiggs and ’ﬁimmua {1039) chowad that the faotors for resictance
or maeeptibility to the mswmt nematode W dncopnite and
3 .mw in ﬁmm wers logotod in both the tops and roots of plants,

Minton gb al. (w%a) mzmrhﬁ thet enltures of Melaidogvue
inpogmita duoognits ond M. jncognita ascrife attacked tometo.

Hobert and Novotny (1060) found thot the emlorgement of glant
cella in %mata gansed by the a%a@!ﬁ of root-knot nomotode wos due to tho
cmbinatian of turgﬁr presaure and cell wall digestion.

Sehmotor and Sullivan (1960) aﬁa«iiﬁﬁ the incidence of W

 hople, Y. docoanitn fncecnite end Hucodbus betotdforols o3 "okouno! variety
of tomato. About €0 w sont ai‘ the 1mae infoated the mata. Upidormal

cells tarned squm in shape and He _3_;;]9, {ndueod voot heir formationen
on subsurfoce g;a!la.

Chitwood and Toung (1080) obsorved M. ingormita in ‘Marglobe®
tomato from Toipei, Toiwan ond New Dolhi.




 Abmed and ¥han (1060) showed that the exedsed roots of tomato

_disployed o neatral effect to.the larvae of Melojdegvpe jncegnitn as far

as larval mtration is concerpod.

Bird (1960} reported that the gmasiﬁmion of tomato plants,
de!ieiant in nitvogen by &mmm Jjevanjcs remitaé in the quicker
grm:th than in plants which received full mtrmntm

imnsbery and Viglierchio {m@a} observed that the larvae of
Yeloidopvpe incomita scrita accummlated avound g‘armi;m-bmg tomato goods
reaponding to a éialjraabl‘e agont or agenﬁs produced at the #ee‘:ilim warfacc,

Prasad (1960) ragortaﬁ the incidonce of EW v.mug;

- E&m M. spenords and Emwmawmon tmmo-

N

Bira (1961) obeorved that growing larvac of ﬁ-w d3id not

requiro a larga ~amzm'b ot aadmm during its dovelopment.

Pownell ond’ thra (1981) deaevi‘hnﬂ a %eehnique of inocalating

_jgggm“ w v.m egg masses taken fmm roots of *Hatgers'
tomato imze the len:! mideib wiﬁh ‘@ bypadermia syriw

mmsmr and Viglierchio (1061) reportod that the accumlation -
of Wm around germinating tomato seeds was governad by en
agent seoreted from the soeds and showed t-!im it was a dailyzable éifftseing.
agent which was effoetive upto o distonce of 10 millimetres.



Swarap end Pillai (1003) reported that the sescoptibility or
none~znaceptibility of tomato secedlings to Meloidogwne ja _
depen@ upon the initicl recction of its favouring the larves to eh'eee

the roots and also o subsequent plent envirenmont fevouring farther
developmont of larvae in the oot tigmug.

~ Chambeve and Reed (1003) found that dowfame, telose, dorlons, .
nemagon and D% in split application made in spring gove good eontiol
of Mploddogune incomite e sgrita.dn tomato fielda,

Libmen gt ale (1663) showed that both Melod

Islicotylcnchue nagma izz_eramé the inoidence and severily of bw&eﬂal'
 wilt of tomato, | I

Waitehead (19064) found that the sesociation of lorvas of
Mploidepvng ap, with tomato seedlings wes governed by the species and
genotyps of host. '

Abmed -and Fhon (1064) found that the ro0b diffusste of tomsto,
taken from the "cone of maturation' of young woots gave favourable

vespondes to Meloidomvne

Hottzmann (1063) found that tomato varieties Anshm, Ealohi-8580
(6361)y 3-0~P.8 and STEP-402 vere relstively resistant to root~imot
nomatode at 20 and £8 degrees centigrade of csoil tenperature,

Singh and Sitoramich (1906) veported that the applieation of
oil cockes of margosa, eastor cnd groundmt at the rate of 0.2 per eeﬁﬁ



~ of the aetive ingredicnt, 3 woeks Lefore planting, reduced the intensity
of root-galling significantly in tomatoss infested WWW -
Jovepios, Mo vocommended o field dosoge of 1800 1b por scre.

Swemy aid Govindn (1066) reported Meloidogy
and M. .imnim on tomato from Mysoro.

ﬁmpkin and Webb {1867) reported ﬂm resistange of ’Axmzie’ towato
seeéliasu to me“-ﬂﬁ% and to M, hm'

Ling and Rm&e (1@8?) found that the tomste variety ‘ﬁemmé' wag
vesistant to the attack of Keloidogvne Wv.m-'ﬁamﬁ»?z%' |
was soderately unis&m‘b while '53-5" was m&ﬁapti‘hls; They notad nwove
- ¢hlorogsnic acid in the epiﬁﬂ’m!.e of rasistant varieties, '

Bhatt (1067) veported leugidorus elongatus on tomato as a hamfal
pathogen from Fhatmandu.

ﬁhmdwﬁai and Pyeaﬁy {1067) ngorted ¥eloidogvns W on
tomata from Anﬁhm.

Singh and Sit&ramia!z (1068) found that addition of green lesves
: or sawdasd at 20D mmmﬁg por aere or urca at 400 lb of nitvogen por acre
reduced the incidence of root=knob $n tomtos

Ditvlenchus dipsgel (¥illdems, 1036), Dplichodome =
betexocephalua (Christis, 1082), Hoteredors tabsoum (lowasbery and
| Lownsbory, 1054), He schashtii (Norgen, 1928), Heloidocvae arcnaria




f=t
b=

(Tarjon, 1052}, M. hapls (Chitwood, 1049), M. m (rmm. 1952 ),
 Pratylonchus pratensis (Godfrey, 192%3). WMW (Linford
and Yap, 1040), Trichodoma spe (Christiel and Persy, 1051), Xishingm |
gmmggm (Schindler, 1584), ww geagilis (Holdeman ami
Graham, 1963), Helichotvlenchng ep. (Mortin and Birchfieid, 1055),

. Eeloidogvae soronsa (Costaee, 1956), Yelojdogyne arenovin ssp. thamead
(Linde, 1956, Nogohlms batetiformis (’T!aorm and Sebaster, 1056),
Nagoblys spe (Grahom, 1958), Pratviepchys projectus (Coursen gt 5l.,1058),
Prgtylepclus brachyagus (Martin and Birchfield, 1085), Pratylonciue

minvee {Mountein and" Fisher, 1954), Protvlenchus pratausis (Moantain

and Fisher, 1%’.4}; if‘ﬂ»:’i«a»gﬁmlnrra~ simiiis (f‘e&gr and Faldmosser, 1087),

and Tpjchodoyys ﬁhﬂ%ﬂﬁl {Coursen ot al;,iﬁﬁs) were aleo yeported on

tomato. | ’ o | |

i1 M(msxm m}sma)

Sen (1958) reparteﬁ the lance nematodo, W gps on
bhindi from Bibar.
Lall and Tes (1953) atadied the biology of reot~imot nematodo, ‘
Melojdezvpe incommita v.ocrifs on b;:im?ﬁ and observed the lengest
~ duvation of 40 doye in hindd.
~ In 1959 they have reg;ox;éed the mseep&iﬁility of bhindi to
Anbelopchns, avense. L ;
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Prasad (1060) from I.A.X, veported %t Yolojdogvne incocuite,
Mo incognita v, sorits end Mo javapics canwed root-lmot formation in
bhindi, D also observed Hoplolafous sp.on this orop.

| Ahmed and Rhan (1961) found that the root diffasstes of bhindd
7, gave favourable responnes to Msloidogvne incognits and the'éom of
' maturation of young bhindl reote gave highly potent leachings.

J)f: Good (1961) found that 'penogen 161,' 162 and american cysnumide
18133 gave md aontrol for WWW and

Fusari!m wilt of e!a-q.

",f:-\; , Birat (1964) noted that 'Long grecn smooth® varlety possessed
highest dogree of ﬂﬁlst&ﬂtka’to Molofdorvne Jovapicn than ! Susmr

I

i apecial'and ‘hchmov I&arf‘

{ : Nadakul (1064) mportm the root-lnot nematode mm
m on bhindi from Kerala, »
. Ahmed and Hhan (1964) using bhindd as host plants, found that.
’ hatching ot Mm jmmm larvae was optimnm at 25 dogrees

‘centigrade and at a hydrogeneion-concentiation of 7.

Rangaswami aml Bnlasubramanian (1064) were sble to find out .
“tryptophan in the extracta of golled mﬁss of bhim!:i and the mafa-kxmt
inaox was foand ta be 2436

Singh aid- gitarmniah (1966) showed that incorporation of oil
‘caku to soil at the rate of 1600 lb per acre reduced the population of
Meloidogyne javenica aonsiderab!y in bhindd,



L4ttrell (1906) observed that giant cell dmlapment in olera .
meﬁlinge variety 'Clomson spineless' ati;aeked by W ing
vaggrite continmed by mitosis and aoslesing mltimclaaﬁed root cenc
and by the engulfinz of edjocent purenehyma.

Birat (1008) observed a charp decline in poplation of |
Mm 8pe :m:n Yarch to Juno ;rhilq ?x’aﬂ g;lants ware absent in the
tield. B |
j | Thirugansnum and Rangaswond (1960) mpaﬁ&ﬁ that dif;t‘eréntial

bohovionr of certain imolates of the same mematode i, Jevanica end M,
- jucogniin on diffevent haetm might be due to. the poasiblé occurrsnce of
-yhysioleggieal races wiﬂain the uamtode speciess

Reports about Mmm w ("‘vami and Govinda, 1666),
(Chandwani and Reddy, 1967) and u.mm (Krichnawoorthy and Elfas, 1667)

nm also made on bhimii.

Mditim of greon leaves, saw dust or uree into scil reduced the
roct-knot infoction 911 bhindi (Siogh end Sitevaniah, 1008).

Hotvlopohulds reniforpla (Mnford cnd Yap, 1040), Ziohs

| 'Wm (Schindler, 1054), Frgtglenc!ma pro Jeemg (ﬁaumm et @L.iﬁ}aa),.
Jopholus similis (Feder ond Feldmesser, 1057) and Trichodorgs christiol

{Conrsen g; alee 1‘958)‘%;& also regovted as gerious pests of bhindi.
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- .B.:ini.i (Solemum zelongens)
| wmw (1a1) end Das, 10505 Prased, 1969: |
Nadokal, 1064}, Lbla;ﬁam jave miga (Z’cami:t, 1960 Sworup and Z’inai,:!%{%; -

Nadalial, 1064 and Ahmed ond Bhan, m&s) wore ropovted on bvin;}al-

‘Jotwand ot al.,{(1961) tom& in a field @xgetﬂm@nt that "Paea
~ p:uple long' voriety of brinjsl was move sagcoptible to m&atada attack
then the ‘Masa purple round' veriety.

itnyerta wore also made on thc occurrence of W fncoinita
(Kriahnﬁmarmy and Eldias, 1067); M. jovenies (Chondwani and Reddy, 1967 ),
Hoterodors yostechiencnais (?aamuot:s and Feldmeaser, 1054), licloidogrne
W (?arsan. 1053) Dotvlenghulus mmmm (3inford and Yop, mo)
» patotifornis (Thorné end Selmater, 1@56) and WW
(eeumn et g... 1058) on trinjel.

W Soupds
Ahaed and Fhan (1060) veported that excise& reots er different
varietios of bitter gourd end bottle gmrda-stzmsi profound attractiveness
towards the lopvee of Moloidegvme jncognite end thoy also reported (1061)
that voot diffusatos of bittor gourds guve similor responsess | :
Prasad {1960) found m bitter gnutﬂs and bottle gourds were

fausaasptible to mt—%mat nema&oﬂes.
e fucoppita {&rismmmrthy ond Bliaa, 1@6"1 ) was

reportod on bitter geurds
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| - Chandwani end Reddy (1967) reported Y, jovenies on bitter gourd
and snake gourds, 4 | . | ‘
Sen (1058) reported . javapico on bitter gourd,



MATERIALS
~ AND

~ METHODS
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Four sieves of meshos 280, 100, 200 ocnd 328 square inch made
by Daul Mfg. Co., Chicago were used for sieving ont the nematodes from
the soil. | | |

Bagrmonn. fanpel

Glass funnels of 10 em diametor with O duch long rubber tabe aﬁi
a pinch cock fitted at its tail ond constituted the Dauormenn funmel. 4
dozen of auch funnols .Wﬁt’e used for filtering the nomatedss from tho woil
#aahings'
Fieone prper

'ﬁaﬁee@' wmﬁa facial tissue paper of size 21 cm x 16 om was used
for‘ﬁ.léaring the nomatodess

Wirve ganges of 20 mesh having & eize of 10 em x 15 ex wore used as
sapporte for the tissuae paper in the Daermann’g fupnels. The gauze pleces
wore mode into a dish like shape to fii inﬁm the fannels, |
Basing _

Enamel basins eachpf 32 em diamster werae used for washing the
soil samples. | \ |
" They inclnded famuel stands, wash bottles, boakera, cpecimene



tubes, teat-tubes, npirit h@, emfity blocks, eounting slide, counting

dﬁh, ?ine nosdles, glass slides, cover slips, glase wool, cavity ’sli&o. )
nﬁutod‘e”pieka made of bamboo, ipipetien. hoxogeniser, reagoht‘boitlas.

| microscopes, ta).iqy‘ eéﬂneer. sarthern pots, polythene bags, hot air oven

and specimen tube stends. | -

Formaline  40% formsline solution diluted to 10% was used for preser-

ving the apecimons.

L,0,F, Lixotive TeleFe 2ixative {courtney af al.1956) was propared as
rousut ' '

- Triethanol amine 2 parts

Glycerine o parts

Biatif;l,ed' water 01 parts

The ingredients were mixed well ond kept in a bottle and was used

for fixing the nematodes.

Lgotophieno]l It contained

Phenol erystals - 2o
Lagtic meid ' 30 g
Glycerine 40 gm
Distilled water 20 gm

The chemicola wore weighed oat accurately and mixed in a bottle

and used for removing the staine.
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" 1% solation of methylene blue in laétapiieml was used for

staining the nematodes inside the rootetissue.

A : %

Seijn horet solutjon I . S : P

86% ethanol 20 parts
@lycerina : 1 part and
Distilled water 79 parts were talen ond

nixed in & hottle. .

Glycorine - b parts and 90§ othanol 93 parts constitated the
solution II. The solutions were used for processing the nematodes

for making pormonent ‘siidds‘.

& ﬂ]gv!"

Pifferent localities were sslocted at rondom coveriug the |
different soil types and roots and soil from around the base of the
healthy andv dinoased plagxta of 'temto.'ﬁrinjal, ‘bhindi, snake gourd
. and bitter gourd wers token. The 'loeélity was theroughly essmined
and plants sh&iﬁs a general S‘rel’léwing end atanted g‘zjorth were tekon
as discased plants, Six dideased and wix healthy plonts each were
chogen. From the base of each plant about 100 gm of soil was token
fr_oﬁa o depth of 4 to € inch, %he individual poil samples eollectod
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of i'.he each caﬁegory were mixed up together end about 10!)0 [ of
the mized susples was taken oy the aample for studies. The samples
wore kept in polythene bage to prevent drying.

A mr roots were also eol!natsd :!mm each plant snd kept in
polythene bogs and properly secared to provent thoir drying.

Soshing the sofl) eanples
The soil -amplu were proeenad by the mathod adoyted by Christie
and Perry (1951).

500 ml of the coil was measured ocut from tho semple using &
bsaker. futo a bagin end it wad mixed well with 8 times of vatar hy
volumg. Coarse particles like -atew pieces end roots were allowed to
 settle. ’fhe,.q 1t was passed through a series of sfeves of 20, 100,

200 énd 325 meshes per square inch. The fine silt and nemstodes
ao!leqtéﬁ in 200 and 328 maeh sieves were washed down into. ERE
boaker with minfum quantity of water by using 8 wash bottle.

The mnatodo. suspansion sieved ont from soil samples was poured
gently inlo a tissue papsr troy kept in position in the Boermsmn funnol
with the help of the tlwhv ho%omd‘wirc g&um. The fannel was filled
with water till the level just touched the thén papere It was kopt
undisturbed and at the ond of £4 hours, about 30 ce of water was arawn
out fnto a specimon tube by loosoning the pinch cock. Then the water
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lovel :in the fuunel waa restored as bofors for the second drawing

at the end of 48 boura;

The nen;aéodes ecollected :rozu the Dacrmenn funnel ﬁogetfxor with

~ the water in which they wero suspended wers kept still for about 80

. mimtes allowing the nematodes to settle down and #ho volume wag

reduced to half by pipetting out the water from the top. The remaining
suspension was shaken to mix up the nematoﬂen m woter,  The tube was |
gently heated over s flsme. At freqaent intervals drops of tho nemstodes

snspenaion were token in a cav!,ty alide aml exanined under a hinocular

: miemmpe to ascertain whether the nomatodes have died or not. When
- the nematedes were killed and relaxed to their characteristic shape, a .

few drops of the suspension were removed for meling permonent mounts

and to the rest an equal volame of 10f formaline, neutz?alizaa with a
little €aCO, (Bakor, 19&5) added, thus getﬁing the nematoaes progerved
in 5% formaline. v

Coantingz the nemstodes _

~ The preservod suspension of nenstodes wao made upte 50 ec by
sdding water. Tt wao stirred well and the counting slide was filled .
with 1 cc ot this suspension using a pipotte anii the nematodes present
in it were counted. From this. the nematodes prcsent in mm ce soil

wag calculated- The counts of ﬂe.uwﬂsmhsm gmlehamg.’ Mﬂmg

N e ok,



.lﬁ:_m_gm;, .’!ﬂgk}gm Yarvae end Phebditids were rocorded for
each eamg;le.

fho nemtodu which were Lillaﬁ were fsmnaferred to ToAJP,
xixativo for 4 to & hours. Thep they were tranatomd to the eein
horst aalution I token in o ayracnu disb.‘ The dish waa placed in a
petridish containing 065 alcohol (about 10 times the volume of
sein.‘!m‘ae solution I) and it wéé partiy _e’losml with -a watch glass
and then kept in a hot air oven mainteined st 35°C for 12 houre. Then
the ne%%odes wero transferred to the Sein horst aolutdon II in ~.amther
dish and Lept at 40°C for 3 hours, Aftor the complete ev'a@ration of
nleohol, the nemetodea were taken ont and mounted in pure glycerine
. with glass wool sapport. T,hen;_it wag ringed with zext.

_ The root samples colleoted from heulﬁw and «iiwamd_ plants
‘were washed and chopped into szall bits and from cach lot a sample of
100 o was woighed out. This was put in a komogeniser along with 5 o
of water and the homganiaer mrkea for €0 seconds twica with an
interval ai’ 30 seeonﬁa. Then the content: wars washed aom into a
beaker with winimm gaantity of water and mde np to 30 ¢c.  This was
tranatarrsd to a eonnbmg dieh and the nematodes ctmnta& unaer a -

' mim*éacépe. A few drops of formaline wera added before connting.



Small bits of the voots wero immersed in boiling loctophenol
with 1% methylone blue taken in a testetubo cnd the boiling was
eantimedlf;érv 3 minates, -Then 1t was cooled cxcess stain wfag poured
‘ont and the voots Qare transferred to an excess of clear .lezeto‘phenél.
Aftor 24 hourd Toots wore tonsed andgr éx microscope and the position

. of the endo porasitic nemstodes dseammeé;




DETAILS OF
STUDIES AND
RESULTS



A gurvey of nematodes sssocioted with temato, bringal, bhindi,
snakegourd and Mttergonrd_has besn w‘:u!e from different parte of Herala
covering various types of soil, The details of sasples collected from
varions localities aud the population of nematodes in caoh sumple are
given in the following pageet |

Place of qollcetioﬁ. Agricultaral Canego. Vellayani.
Type of soil. . Red loem.

. Date of collection. Gl Bl G587 o

Collection of root ond 80il samples, muslysis of nomatodes in soil

end snulysis of nswaﬁaden in roots were done as detaned jn " ahthoﬁs "o

Lesalts

Bosalts are furnished in Table I, It is observed that tho total
pomlétinns of nomatodes in 500 ce soil of dﬁ:aseﬁ %m{sto zad brinjal
plants are 4650 and 2650 rcs‘pocti&ely as agaihnt 2000. and 1650 for hoa.lthi
plants. Bat tm‘gopnlatig'n in slnilar =04l samples 02 diseased bhinﬂ:l.
snakegonurd und b!ﬂergaurﬂ ave 7064 BOO and \180 a8 againet 1450, 1350 and
1250 for henlthy plants. The Fhabditids ave more in the soil sawples of



500 ce of soil sauple

100 gm of root sample

ﬂm of * Gondition , 5 ' / — ‘

erop of erop Telioo Toplo Frat fot Yom Total Yl foplo Prat ot Total
. por : ‘ -

fomate  Disessed 2300 000 900 .. 50 4030 1 96 12 .. e 108
) , ﬁﬁ&lthy - 1506 100 s Y 1950 e300 . »» 2 1 2
fo. o Diaeased - 450 . 700 550 100 1050 2850 130 25 e s 130
Prindel gty 60 350 50 200 950 1680 & & e e 5
| ' b ' - l ? | .o i : ; : % A o6
. | wamg 250 . 300 150 700 90 e 2 . 4 96
Hﬁﬁlm 150 B0 .o s . 1260 1488 - e 2 .. 2. 4
Sske Discosed 100 .. 100 .. 300 CBO0 ee  es 5 8 13
- gourd Healthy e e 150 .. 1200 1350 oo ee 1 : 2
gourd Healthy »e 180 e - 1180 1260 - e - N 4 3

2o



healthy plants then in those of disessed ones, The popalations of
parasitie ncmatodes in the roots of discased tomato, brinjal, bhindd, -

snakegourd and bittergonrd ave 108, 133, 96.‘ 13 ond 18 respectivély as

‘egainst 2, Oy 4y 2 and 3 in the eage of healtlw. plants. The garasits.c‘
forns observed are slisetyleiug, losloloimu, Pratvlersius and
, W the last one being anaociéted with brinjai alons, :
le'ia more in the rest. Yeloidopvaes sp. is obu‘er&eﬁ in the
roots of tomato and briu:it;l. ' ' b

Place of collection, -~ Law jcgademy Compound, Peroorkada,
Type of s0il ’ Lateritie. | ‘
Date of collaction | Bee11—1867,

) ]
Logultsy

. Results ave furniched in the Table II. The total popniation\ qf
nematodes in 500 o s0il of diveased tomato ond brinjel plonts are found to
be 3300 and 1200 as againsf 850 and 1400 for hoalthy plints. The wm.

population in other voil samples of diseased bhindi, snckogourd and-
bittergonrd are 1300, 400 ond 260 as egoinst 2350, 750 end 400 for healthy
pl.nnta.‘ Here also Mhabditids are more in pumber in healthy plosite then in
the dissesed plonts. The populations of parasitic nmemstodes in the roots

of diseased tomato, brinjal, bhindi, snakegonrd and bittergoard ere 82,



Tiame of Condition &ﬂﬁ ec of soil aﬂ@h | 1@3 o= of mﬁ sample |
crop of 0P  ielico Hople Prat Hot Nome Totol  Mel foplo Prat Fot Total
S par -

fomsto  Miseased 2080 - ., 450 100 700 3300 - 82 .. oo e 82
&

fealthy 450  we  ee s 200 050
‘Diseased .. 550 250 250 160 2200 120 .. .. e 120

"._0‘ *¥ LA 4

2rinjal - NG
j , Hoalthy 100 »e 260 156 95? ja0n G Y . "o 8
B Piseased = ws e GO 850 400 1300 % . e 76

Healthy 50 e 250 .. 2050 2050 18 . ss - es 38
‘ @ﬂﬂ!& 4 Bigeased 2650, . B0 3150 e - 480 »e -w 13 ' t), ' i6
gourd Toalthy 50 . es e WO TEO  au e i T 2
ﬁiﬁ&e}' ~M$l§$ﬁ§ﬂ L 50 on 156 3@ e0 250 - .o ﬂ 4 , 18
M ‘ ﬁﬁ&:’ﬁhy ’ - el A - e _’ s @ﬁg 400 L2 *n £ - L1

R // RSV
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120, 76, 16 and 18 respectively ao ngaiust 4, Gy 18, 2 and nil in the
case of healthy plants. The parasitie forms obeorved ars same &8 in g

Vellayani, FPratvlepchue and Botvlenchus are, howsver, more common heré.
The nemstodes cre few inside the xoots except ‘glojdogvne sp.

Place of collection. . Chidttor, Vithura.
Soil type Lateritic.

inte of collection 12«12@106?.

Rosults are furnished in Table Ili. The total population of
‘nematodes in soil of discased téz'mq, hé,in,iax. bhindd, snokegourd &mi
bittergourd are found to be 750, 8506, 350, 300 and 180 per 500 co of soil
#cspectlvély as againet 300, 100, 150, 580 and 250 per BOO ce of soil;
for healthy plonts. Here significant difference ¢on be observad in the
total namber of pemotodes in healthy and diseased plents of tomatlo,
brinjol and bhindi. Bat for the vost the masbor is more in the cess of
hoalthy plants duo to the inecreased mumbor of Fhabditids presmub.  The
poglotion of parasitic nematodes in the roots of éiseaaoé tomato, ‘;
brinjal, bhindl, snokegourd and bittergourd are 46, 4, 28, 14 and 4
respectively as against nil, 2, 8, 1 ond 2 for hoalthy plants. “ihe



TAOLE  YIX

500 ec of soil samle

100 gz of root samnle

Neme of  Condition - ' : - , : ,
crop of erop flelico loplo FPrat [Hot MNop- Tetal el Hoplo Prat Hot Total
. par
Tomato Digeased 400 an 100 e 250 ?&9’ 46 se e as 46
) ﬁeaitﬁy : 10{' ss - e 200 300 - e s se .e
B ﬂn j al Diseased 100 150 150 5@ a0 850 & »e ‘@ s 4
Hﬁalthy L 1] 160 Y'Y I 160 2 - - *» ‘ 2
121 indd maﬂﬁﬁﬂd - 260 e o an 100 350 | 28 e ey .e 28
. Healthy 150, 24 .e .. 2o 180 8 e »e se 8
Snal m_.saased e (1 300 .n ‘ .s 3%}@ "o e 14 - 14
gourd ﬂealﬂ!y Y o 300 v 253 850 e e ) 1 . 1
Bitter Diseased . se e .8 159 ' . 150 ae .o 1 3 %
gourd Healthy e s 180 e 160 250 . ae 1 1 2




parasitic forms countod are the same ae in @h& above Tables, In the -
oot samples variotions in the namber of parasitic forms botweon ‘

dieeased and healthy plants aro qaito pronounceds

Flace of collection. . 8&&:&%@%{;@1@. Chavara.
Type of soil &miy - ‘
Bate of eéiiee%ion Jowo e HEE
Lealie

Hewults ore tamlateﬁ m ’Eabie IV.‘ The totol population of
nematodes observed in Eiﬁ@ ce soil samples of f:mz;até, brinjal, bhindi, '_
snakegourd and bittergourd are 500, 1350, G50, 600 and 100 respectively
e .:againﬁﬁ 208, 300, 200, 50 and 260 for keélthy plemts. {leye the muubor |
| of parasitic tarzas are more in aliseamx plents except for btttergourd
where the nuzber of nematodos rouains the some for both hoalthy and

- dievaged g)l:mtg» The- mtai mumber in e&imm& root samples of tomato.
 bringsl, biximﬁ, snckegourd and bittorgourd are 8, 13, nil, 25 and 2 ag
agoinst nil, B, 2, & and nil for healthy roots, Nere also musber of -
purasitie forms are move in diseased somples except for bhindd and

biﬁ%rgaﬁrﬁ. Parasitio forms counted are the am as in the shove aaggxplea.
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Neme of OCondition 500 ec of seil sample 188 g of root semple
ory of ero ' ‘ ,
s P Helice MNopleo Prat ot Tone Tobal ¥el Hople Ppat Dot Tolal
per ,
liigeaced 100 50 .o .e 150 300 Ki g oo oe g
Togate ‘ o
H’e&!.ﬂ)y iﬂ{} oe $6 e &0 200 e (3] (X3 va . e
e s Digeased ve 156 350 B850 . 1350 iz 1 .s .. 13
Hrinjal N , '
Eiealthy 1506 .e .0 cs 150 360 & 2 s »s 5
180 5 . eo o £ ve an .s Py oe
Bhindi Biscagsed 160 M ‘ 420  Buo ‘ °
ﬁeal‘thy TS ee 50 .. 150 2@9 e 2 'Y} (X} 2
@ Digseased lgg . " 350 100 50 §40 } .o 'Y a8 17 j21¢]
e)ﬂﬁ!fa N : . '
guur& Honl thy o ve Y »0 50 £0 e .o 4 1. 5
; Hseas - ve . s 1 P a
Ditiop DMiseased ° s as 100 e . A 1
gmrﬁ !Eealﬁly as .o se .o 550 256 Py oe e o8 ce

€



Plaee of collection. Disteiet Agricultural Farm,

. . Mavelikara,
Type of soil Sondgs
Pate of collection  2teede1008,
fepalts

The vesults are i&bni&m in Table V. The total manboer of nemutodes
observed in 50D cc soil samples of temoto, brinjal, hbia&i,; snakmm%«i end
hittetgaurd are éﬁ&. 1400, mn, 600 and 250 as ageingt 500, 160, Eﬁﬂ, 200
and 50 for !malthy plants. Heye sleo zmeam of i&mhﬂiﬁ&éa ape maro in
keolthy samples. Bub variatiﬁn botwoen the musber of nematodes in is!w
.- disensed plants ami kealﬂ;w plmta are congpicucus in all cases.
Heljcotvlenchus sps is sosn more in discased plants of all vagemhlas
anémr stady. Hoploloimig spe is absent. ELratvicnohug ond Mgm ay.
are slso present in Ia@ly good msbers in diseased plenta. i’a the mf:
aamplos of dicensed tomato, brinjel, bhindi, snokegoard, and bittergourd
" the pagmlatiam; of uenstodes ore found to be nil, 26, 64, 16 and 11

respactively os against 2, 1, 23, nil and nil in bealthy plants, -
¥sloidogyne spe is abmzziamly present. Erotylopolng sp. ond _W &P
are found associated with amkagmml and bittorgourd vmly. The pﬁrasitie ,

forms ohsorved ave eane os in the chove samplos.



500 ce of soil sample

100 gm of root sanple

Name of  Conditiom . . - , -
£rop of erop Hielico Hople Prat fot lon= Tetal t21 Heplo Prat Ik Totol
, pugt
’ giﬁ@%&a 108 ve oo 50 . 380 450 . »o o8 - ov
Tomato  youituy ee  ee . B3 250 800 2 es ee e 2
1 y y i ; 7 ] - 3 ry @ i
et ﬁé al Discaged 180 . 400 gﬁ@ . 14060 i& ‘ &5. o & |
ﬁ?&lm 00 .3 56 ow «s 180 i o L2 vE i .
; ] « Pigeased pRiH o 250 108 250 TG0 il e s6 sa 5%
Bhindi ,
‘Hea !;thy e »0 A G0 5ot 860 423 se ve o &
e || Pisensod 180 .. S50 100 56 600 s e 6 o 18
gourd Heolthy an e 200 e oo 200 >u ot .o e no
. Pissaged 53 Y iBO 58 e 80 a0 0 16 i i
Bitter ,
g@?&t‘ﬁ Hanlthy o ee an ee 54 58 ss Y Y ve o
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- Place of éollgetian. . V’ot‘ti@ﬁn; Thimvaﬁpu.
Typg n-»!i soil.. | " Clayey. o
| ‘ Date of cpi).ection ; 15»-3--1968. o

~ The msﬁlﬁs‘an farniched in T@le Vis. It ié ob‘aervéa‘ that ihe’ toml ,
pupalation ef nema%das in 599 ec goil o! eliseaaed tomatn. brmjal, mmm,
sﬁnkagourﬂ and bittergourd ere 480, aso, :!GD, 450 and 100 msyaetivaly ag
‘agamaﬁ 50, asw, 200 100 am! 58 for !xealihy pl,auts. The éiffaremo is
great in tha case af *homta apd. gnurda.‘ For bvin;al and bhindi thare is
not eo mch. variatitm. m:abﬂitidg ara'zmm in the'healtby smzzples of
- *brinjal and bhindi. ‘Tlxn popula‘&iona in tho raet aamg;les for ﬁom&to, brin;jal,
r bhimli, anakagaur& ami bittargwra are 1&, 24, 17 21 and 1@ while ﬁaose
o:l heolthy are 2, nil, 4, 4 anﬁ 3 mspactively. W sp. is
rastrwtea ﬁo temato, brinj&l @né bhim}i; W@_ spe and -
W 8pe ave asgoeiated with snakagaurd and hittergeurﬂ only. The

parasitic forms mtml ave similoy to ﬁmse in the ahava aaﬂglea- j o

Dotaile of col oot ‘
Place of ggneﬂiq‘n. . Yege’tab‘lie Famg AMwaye.
Soil %ypa T : | * Clayey .
Date of collestion = 27-—0—1068,



TABLE VI

Name of Condition . 500 ec of soil sample 100 gm of voot ml@
croep of crop . f e n o : - e
: - , flelico Hoplo Prat Dot lonw Total el foplo Prat Hot  Totel

fopate  Diseesed 200 B0 .. 100 50 400 18 s es e 18
| Healthy e T2 50 s e - 66 g .e =a e 2
Bl’mj al Dissased --f . 200 e e 180 359 23 ) 2 0 - 4
Realthy - 260 e  ae o 150 J80 .. ‘ow - e on
- Puincd ' Piseased 180 - L L e 160 . 7 .. e én i7
Healthy 50 .. 100 .. 8O 200 8 . 1 .. 4
’ ‘ 5&8!{. E’is&%&ﬂ e so oe 105 35& 450 'q“ e 21 e 3‘
gourd A Healthy e e .8 e 100 180 .. o L P 4
Bitier Pigeaged . e 104 ) ';». L 100 e . 13 6 9
gourd Healthy . *e - 50 .o 50 e 1 2 - 3 3




TAPLE VIX

800 cc of seil

sample 100 gm 62 root sample
Kamo of Condition - . ~ —~feini e Sy e ‘
erop of erop Helieo Iople ?rat Rot ‘;g;:a. ots Ypi  Uoplo #Prat DNot Total
- Diseased 1100 - .. . 100 o. 160 1330 31 2 .. 1 24
ftomato
Hoalthy 60 .o 50 .. 30D 1100 4 s se  oe 4
’.] . 3 r A r ’ ' u~
Be iﬁjal THsouged 2808 se BT ew 156 408 15 o ¥ e 15
‘ ﬁealthy 150 .e B0 ee . s 200 8 'Y . o 8
. _ i B | a
hindd Dizeased P se 150 280 156 BEO 21 s Y 'Y 21
ﬁi?ﬁ}ithy . a0 se e L 50 2 . oe .e 2
Spake Diseased s ’e 150 14D &6 100 se on b4 10 11
gourd Heolthy .o .o LU H 102 200 es’ .o o 3 3
x ) . ‘P .
;}i tiep 1/} 8&&9;@@ .o Py 1060 10@ 350 BEG e e 10
ﬁea}lt«hy .0 *0 *0 1] - 59 *s .8 SR | 2

goard
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Ragults
v The results are tatulated in Table VII. The population of
- nematodes in 500 cc opil of disessed and heﬁ!thy plants of brinjal and
bhindd are 400, 200 and 580, 5O res;motivoly; fnt the population in
sinilar s0il samplos of diseased tomato, snakegourd and bittergourd ave
1350, 100 and 650 as against 1100, 200 and 50 for healthy plants.
habditide are more in both these lots than the previous locality.
Pratvloncing spe is ﬁan abondant than the other genera. The populaﬁiom
of parasitic nomatodes in the roots of diseaged tomato, brinjal, hhi;mli. ‘
énakegourd and bittergourd are 34, 15, 21, 11 and 10 a» cgainst 4, 6, 2
3 and 2 for healthy plents. The perasites observed ore similar to those
in the pmhi;u locality. '

Place of colleetion Central Eieo Hesearch Btation, Pattombi,
Soil type.. . Loamy.
Date of callection, 100nlwe1068,

The results taobuloted in Teble VIII show that there is significant
differonce in the total population of nomatodes of diseased and hua;thy
plents. This ie due to the inoreased mmber o{lﬂmbﬁitidc prasent. . The
total -popalations are found to be 560, 200, 200, 150 and 100 for hisalthy
tomato, brinjal, bhindi, snalzgmvﬁ end bittergourd respectively whi}c



500 ce of soil saaple

160 gm of root sumple '

Name of Condition )
erop of crop Velico Hoplo Prat flot Nome Totel  ¥el Hoplo Prat FRot Total
. por
Tomato mgﬁmﬁﬂ 60 3086 8o - 155 G50 10 20 e .y a0
ealthy s s 50 oo 50 100 s e 2 e .2
Brinjal Diseased 130 .e 80 o 50 300 26 .. .e e QQ :
Healthy 160 . . P »e 160 e ae e Py e
Dhindi ﬂiseaseﬂ ’ 50 s 'Yy 168 50 290 47 2 . - . 49
Hoolthy ae oo so 150 350 800 a .. P .s 2
snm Discaned 1] e 100 e o 180 ' » . 440 .. 20
gmxrd Haa!thy o . ED 189 180 250 e . 2 P a
Bitter Piseased oo se. 80 .8 50 1850 = e o e ')
goard Healthy A 133 . 400 450 .. as on 1 1

o
-3
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© - that of hoalthy plants ave ma; 100, 500, 250 and 480 rospsctively.

The more abundant ‘i!arﬂaitie gevera mﬂam! are fnlivoty]

Tho ;mml&tiﬁn in mt paplos ﬁf

discasad mm. brinjal, bhinﬂi; snakegourd emﬁ bittergourd are $0, %&.
49, 40 and nil as against 8, nil 8y 2 ond.1 for heslthy plauﬁa. ‘Tt‘he,:

porasitie forms nbaemd are ns under the above souples.

Place of collestions " IndowSwise Profect, Madupatty.
“Type of soil. - A ' Bloek s0ile
Sate of collaction, | 10wt 00H,

, Tosults ove znmigﬁaﬁ in Table I, The tntal éagmiaﬁians of
diseased tomato and bhindd are found to be 200 snd 160 as against 5@3 end
- 100 for hoalthy plonts, Parasitie forms obsorved m Hoplolaimys in

) r.in bhindie In the root fsamjplaﬁ of discaged

tomato ond Bhimii pizmts show!! a popnlation of 97 ond 4 as ageinet: é& and
3 in tho cose of healthy plants, Mm ape 8 well :iiatritmmﬂe

Muce of collostion State Vegatable Parm, Vondanmsd,
Typs of soil - Blaok sofl.
Pate of collection. 1 Pendent 68 o



TABLE

G060 ce of soil sample

108 gm of root samploe

Fomo of Condition \ o ,
erep of erop flzlice fHople Prat Hot Ihme Total Fel fiogple Ppat Bot Total
‘ ?ﬂf 7
fomto  Dieeased co 430 eo  ee B0 206 17 20 co  ee 87
ﬁ@‘&ltﬁy on 50 oo e »e ﬁ@ 4.‘?3 g o - 4
Thindd D aenged .o o5 80 2 ino 150 4 o .o .o "@
ﬁealﬂiy Y] -6 ee 50 50 106 i e so 2 3




TABLE X

o 500 ce of soil sample 100 gm of root sample
Name of Condition _
crop of crop Helieo Hoplo Prat Bot Non- Totel Vel Hoplo Prat Rot Totel
par
. - .
Tomato Discased 200 es 50 o 50 300 i8 s 2 Y i8
ﬁealthy 80 .w 5o e lﬂﬂ 200 7 i we *¥ 8
3 ’! L 2 J e E X i *e L X J :
Brinjal Diseased 50 1060 1806 19 8 18
Hieal thy FY) oo 50 .. 150 200 3 Cew 2 »e S5
i}isaaseﬂ . 80 ‘s @ o8 se .e . B0 7 s tu; 00 (4

Bhindi
o Healthy s oo «e e BG 50 4 'Y e ee 4




Heemlté are tabulsted in Table X. Population of parssgitie forms
is more in tﬁe gase of discased semples of tomato. It is in the order
of 300 for diseased and 200 for henlthy plants. For brinjol tetal
popalation is 150 for diseased amd 200 for hesalthyo' Thia may be due to
the presence of more mnber of Ihebditide in the healthy planta. Foy |
bhindi equel mober (50) is obsorved for both healthy and discased plants.
fhabditids are well dif&tﬁ’ibﬂﬁ@ﬁ.ﬂ The population of yaras.itic. nematgdeé
in root sawples of tomato, brinjal end bhindi a?e 18, 15, and 7 as

againgt 8, 5 end 4.



"DISCUSSION



Resalty of the enalysis of soil and voot samples of vagaté'hlae
for m&x&tﬂﬁ@ popalntion show that in gamrg! there is o high p@;m!.saﬁﬁn
of parasitie and moneparasitic mmtoﬂés assogioted with vegotahles in
Eerala. Since vegetubles ave iwigaﬁié ovope the nematode pﬁmlaﬁén is
alwsys kept up without suffering any 'ae?fs back caused by dey eanditi@é.
The genereas mﬁing@itk etganié saterials shich is usuolly ;;fmeﬂ{éeﬁ
ivc raising Vegaﬁabiié' erops appears to hove mammézﬂ the mmtmmé of o

mry high popnlation of the aapmplﬁy‘éie predacions m:u% m&mi%ﬁe formm
| slgo in the goil. - ..

o The different genera of parceitic nomatodes found ia as_suéiatiﬁm
with vegotable erops ave Oglicotvlenchas, Heplo) Mw&ﬁv
Hotvlenchiug and Melojdogvna. ﬁ'm%o, brinjal ond bhindi ave mxastoa by
all those five genera of nematodes. The gourde, nanely, «?Jri«k't.vr:,e»m»g:mxmg.:i and
snakegourd ave infested enly by Heljcotvienchaa, Zpatvicpeb
Botylpcimg and not by Hoplolajoe and Yoloddosvas. 4o regards Ao distrie
bation of the different nematodes in the locclities undor study, that ia
from Vellayani in the south to Pattasbi in the north, it is observed that
811 the ﬂiﬁtere’n& types of pomatodes ave ‘yx‘mmﬁ in all the localitios

exanineds . )
Table XI gives the everage popalotion of the different nm&ndes

Aa:asemd in tho different types of suila !fam which saaples hove !mm {

collected. In the h:w a0l WM has the mimm ;mmlation :



PADIR XE

S0l

Condition

| Peragitie forms Total  None
type of the - e ‘ : parasitie
N plant Holico  IHople Praty oty Mol “forms
Diseased | §3.75 50,23 53.83 5.60  9.33 202,74 163.75
Loasy Healthy  12.50 16.33 7.73 12,80 0,15 48,31 6125
Total © 98,25 6036 61,86 - 18.20  0.48 6.85 245,00
Piseased © | 21.256  5.88  48.13 . .53.20  2.20 130.13  36.25
Saudy Healthy 8,75 0.10 8.85  3.98 0.3 2221 30.00
| Total 30,00  5.45  B6.08  56.98  2.98 152,34 06.%0
Piscaged 76,25 , 17.50 88,80 : 36.50 8.80 177.95 T6.26
lateritic  fealthy 22,50 ee 25,08 380  0.98 52,83  51.28
- Tetal 08,70  17.50  63.88 40,30  0.88 230,23  3127.50
Diseased ) 40.00 G.38 ' 1?023 ' 16.83 2.85 . 43.26 v A;@:{%
Clayoy Hoalihy 28,75 . X 3,03 0.8 . 40.81  55.00
Total 68.75 0,36 26,88 20,76 5.38 124,07  53.75
Diseaged 6.25 510 256 e 1.45 15.95 - BaT5-

Blaek | Healthy 1.2 1.33 2.8 1.30 0.5 8.88 7450
" fotal 7.50 7.03 5e10 1.30  1.90 22.83 1625
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followed closoly by MMM and mm The popalation o!.
' ___ﬁzu_qbgg is considerably less than that of the other genara. In the

sandy soil on the other hand, the maximm popnlation is shown by
 Pratyleolgs and [otylenciup snd the least by Hoplolekms. In the lotorite
g0il the maxioum population is atiained by Heljcoivienchis closely follo\nd
by &w flonlolaimye bos the lowest population. Clmy snil algso
is more favourable for Heljcotvionchig and least favourable fov ﬁeglg_]hm
In the case of black eoil the population of Wm and Honlolafrmg

are rore than the ra:t.

| Helisotvloncius s seen to thrive well in all the diffevont types
of sbus. For Qggmm however loamy soil is eonsiéerably more fmaura»
Ble than the rest of the soil types. Pratvlonshua like Mmm«mm s
-seon to thrive cqualiy well in all the son types. Sandy and lateritic :
soils are for more favournblo to W than the ather sodls.

An rogords the root~knot nematode %M, whoge population
in roots has been -tudiea. it is observed that the roots of plants
hrowing in the laﬁexfﬁsm and loamy soils are far more highly Me;sfgeé
. by these ﬁematoﬂu thon the roo*a- of plants gwewing in the other tjﬁeu‘:
of soils. Considering the total population of parasitic” forms, it is
_seen tbat"tha lda:ny s0il harbours ithe moxiem pomlgtii:n followed tgioaely
by lateritic and sandy soils. Clayoy aoil*ebas comlﬂerahly less pépulé- '
tion of the parasitic forms than thu othor aoil types csxceptlng the
" black soil which hoe a very low popslation of the parasitic faune. The



T

popalation of the nonwparasitic forme llalaé with veforence to the soil
types presonts the sawe picture s that of the total pavasitic formm.
Tn the case of sll the parasitic and nom-parasitic forms the blaok soil _t
4o inverishly seen to waintain a very low population. Tho black sodl
regions from whero the samples wore collected fo. Madapatiy and
Vandanmedn are sitdated on the High Ranges et altitudes of 4000 to éﬂ&ﬂ £,
" above M.S,L, These are foreat areas, the soils of which are »ich in
organic matter. As such it ie only logical to éxpect that the population
of the nouaparasitie (ssprophytic mnd predacious) forus will be bigh in
these soils. The population of these nemotodes in the forest soils thag
appears t0 bo restricted and inhibited by factors other than the organie
contents. An sxplanation for the low nematode population in then'“mil:
may have o be found in the toxture of the soil and also in the climatic
factors existing in the High Rangos. |

¥hile collesting samples of soil and roots for nemstode population’
studies, en effort waz male aiutinguiﬂh hoalthy plante and plmﬁa :
showing apparent symptoms esased by nematode infestation. Thess a&ﬁpinm
included ﬁiaeolomtion of tho leeaves and stunted growth of the planta.
I*%,: waa finally, aseertained thatd thews ayu;ptoms ohaerved were not caused

by sny other Lnown canges such as fungsl, baterial or wirus disease or



by soil insecte. Table XI gives o comparison of the populations of the
verious nomatodes found in sseociation with the different vogotobles which
areﬁealt!iy: snd which show the diseags symptomes. ' In goneral it is ! .
observed that tho population of the pm-asitia nematodes associated with
" the diseased plant is censmambiy higher thon thet associated with
healthy plants. A similsr correlation exists in the cass of nop = ,
| paraaitic forms also though not to & significant level. The usociation
ahmm between the mni:eetatim of discase symptows ond the ocmrance '
ot the higher population o! parasitic forms is & logical proof to eonclmie

that theae symptom are caused by the paraaiﬁic nemstodes.



SUMMARY



" A gurvey of the various typca of porasitic and mnnparatitie '
mmtodcs asaociated with the impertmt vegetzble cmps ci’ Keraln has
becn made. A total of 100 samples af avil and 300 gamples of voots
havo been aﬁalm&. |

The parasitiec forme found infesting the various vegoetsble crons
in Herala ars w&m gwm &Wv Rotylencinig
and Mlodlogme. Of theoo loplolatmis end Malotdozvae. do mob infost the
gourds navely, bittergoard wnd ﬁnak!gmré

There exists varistion in the pomlnti‘on of ﬂm different types of
mmthdoa in relation to the different types of soils. In goneral the
- totel paragitic population as well as the population of the nowaraaii;ie :
forma is highest in loaw soils followed closely by 1atariue aoile f"h:ll
again is followed in the deuaending ardar by the aam!y sei!. clw aoil
and the blaek soils ‘i’ha blmk soil} in spﬁta of its high Bume and organie

mttar contonts shows t&m lowoat nematode popalation.

Considerably more rumher of parasitic nematodes are found associated ;
_with the vagetable plants showing fading and stanting njmtom indicating
that the parasitie nomatodes ave regponsible for cwaeing theme
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