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Plant parasitic namatodas ennstituta 2 masor 1imite
iﬁg “acter of agrieﬁltuval production, . %131 recently, thess
exceedingly small w&r@ like organiems remalned 2s a little
kaown group because of the difficultles.involved in isolating
them from the aoil-aﬂd plant tissues and preparing them for
detaliled stadi@@ onn thelr. fdentification and thcir relation-
sh&p wish ﬁl&ﬂﬁ&.

Rematology 1s still in its 1nfaaej in Indiz and
regearch in ﬁh;s field has already been initlsted at varlous
centres in éhe countiry. A& p??ﬁﬁ&l ol 1its?a£uva (loc,clit)
will show thst information available ot the mlaﬂt parasitic
nemetodes and the role they play on the agricultural economy

in Indla is meagro.

, go far as &@rala is c@ncarnaﬁ, gracticaily no work
- has beea éone in this virgin aad important fielﬁ. There are
' _howevar inﬁicati&ns that the plant parasitlc nematoﬁas play
e vital role aa,éﬁamiea Qfacultivated creps in'this ataﬁe'
also. Thus, n@maénées knowa to be highly destructive such
ag the burrowing nematode _ﬁ,gggg;gg,ggﬂilig a potnntial
enemy‘of bensnay and the cltrus nematode Tylenchulus semi-
penetrane have slready been recorded to be present in
Kerale (Hglr gf 2] 1066 and Jair 1865) . @oct‘gnat nemasodes

are alraaay known &8 s@riauﬁ enonies of veret“blas and other
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crops such as Cplehis parviflorue in this repion (“athya Rajon
ek g;”196ﬁ}. Many othar nemaﬁode,pvablﬁme affecting agricul=-

ture in LKerala still rewmain undstected and uastudied,

?h@.preaent st&di@@ w&fa hence undﬁrtak&h with a
view to lnltiate research 1& the field of plant p&r&"ibic
nematodes, and te invite the interest of w@rk@rﬂ Lo thie
field., In she present studies, an effort h&s.b%en made to
3&?&9& the types of nematodes fauﬁﬁ in assaciatiea with _

_, vanana sad to understand their abundence in relatilon to varie

us environmensal factors,

The literature on the work done in Indlas on 91

parasitie nematodes hava been reviewed,
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REVIEW OF . LITERATURE

A reviow of literature relating to the plant
parasitic nematode faune in Indie is prévenked in the‘falchb
1ny pages., The information available 1g claesified uadey

the variome genera ol nematodes, : e

1. Cenus: fohelenchojdeg

ﬁaatar (1826) re§orted a disease of rice from
Central Proviace caused by a spaecies of Aghelggggggdes. The.
1nfaated-p1énts pfdduce@ wnite @arhéa&a. Tipe of the deve-
loping leaves got twisted and wrinkled Qith their anical
poreiané turninglyellaw for an inch or twb..~The panicles |
ware reduced in.lengﬁh and the kKergels hecame sma11>anﬂ7 ‘
‘ ﬁeférmeﬁ. The nematodes were found ineide the white glumes
of the sterile spikelets end between the floral parts of the

under developed flower buds.,

‘Fao gt 2l (1961) reported fphelsnchoides parietd
- Bastion and Stelver in assoclation with Sugercane in Madras,

| 2e C%eag_;gs: - fgnina

Pradhan (1963) stuéiea the infestation by the grain
gall nematode dmggggg,guiglgg on wheat, The infestatlon 1@&
ta stunted growth and wrinkled and twisted 1@&»@3 of young

plants, The @arﬁeadq were raeduced 1n gize with galled



grains - oar cockles - on them, The infested seeds could be
- geparated from she rest by puttimg the graine in 16 brine

water,
“e  Qoous: Ditvienchus

. Butler (1912) reported g;tg;anahgg,gggggggg Filipjev

onder the name Iylanchys s Buty @s a perasite on rice

, in Hokheli and Tippera, caueing 2 dieeage called "ifraY, over
an area of six million. acres. The 1hf§staﬁian caused conse
picueuaiatunting of the plant, withering of iaaﬁea; forpation
of braﬁnishfneﬁal,gatchea and ghrivelling of gg@ins..,ﬁurning
of stubdles end providing a hreak hetwaeq two successive crops
vwere recommended as preventive meassures against the disease,
Birat (1965) made further etudles on the infestation of this
neratode, ﬁafreparbed that the symptoms of the digaaae were
shown by tﬁe,plants three wee%a afioy transylénting.' Inivielly,
chere was slight discolouration at the collar region of the
plants which later spresd to the leaves which finally led to

a withered sppesrance of the plents.

4..‘6&@33:._§épla1aimus

An andefserived épeeiaavaf Hoplolaimus was reported
by Sen (1852) on the :aoca bf bhiindl aaed potato, the 1nfesteé
Qlants showed dropping of the lower 1eéves.'A?ﬁe faot system
wvags found bumchgfia appeeranice, 7The affected plants did not

- wither unless assoctated with other diseases 1lilie bacterial



wilt, Hgg;glggmgs indigus wes rocorded on sugarcans, paddy,
and brinjal bylﬁanerSi et al @1966) from w&@t Beagai, The
nematode was found to be wmore numesrous in aﬁd-arsunﬁ the root
Zone, The infested plants @h@ﬁeﬁ stunting of the ianternodes,
éxaopiug of the foliar system snd curling of tﬁé nev leaves,
‘ Afféetedf;aﬂdy plante were chaﬁamterisa& by stuntad growth

and suppresslon of earhead formation,

' Rao' gy 21 (1961) reported Hgplolaimys covnatus Cobb
.in association with sugarcune in Madras State,

5. Gengss Hellcotylenchus

Infestation of rice by ﬂggigggxlgaggag Spe wWag
Areportaﬂ by Blrat (1968), Infested 91éaﬁs showed dlscolour-
ation of the cellar reglon followsd by the dlscolouration cf\
the lesves, %he disease symptoms sppeared twenty ene days
after treaasplanting., Ultinmately the plants doveloped a
withered sppearance, The pregence of HUelicotylsnchns erythni-
nag dimmerman im the soil around the roots of sugarcane in

Madras was reported by Rao g gl (1961),
6, Qenps: Hebergdera

Ayyar (1928) reported Hagargﬁgra,gggig;gglg,ﬁallér
@a'sugﬁrcan@ from Sﬁuﬁh lndla, Parasltigation 65 the roots
by this nematode caussd sewere gall formation, the size of
the galls found ranging from one inch to one and & half



inches in dismeter, Ayysr {(1926) obssrved that the attacked
plants luitially ﬁréaeﬁt@& & @W&ff@ﬁ.E@peaE&ﬁC@ and subsoe
'iéuéntly ghowed wilting, ¢he leaves turned yezléw and the
roots were maiformad with varicusly shapad swéiiimgs on ﬁha&.
Partial sterilisation, trép cropping and soil aranching with
formalin or Carbon bi sulphide were effective, in controlling
the nemastode. tholam, rodgram and malze wave ma&éxat&ly ‘
resisiant to the attack of this nematgde and hence these wers
Traaémmand&é for crop rotatlon §ra§raﬁm@s (Ayyaﬁ, 192323, Under
. cnndztiéna cbbgining‘in South India, this nametods thrived
weli'ﬁuﬂiﬂg Anggst to Fﬁbrﬁ&ry. ';z was abundant in' sandy
porous soils of 1oose texture provided there was sufficient
molsture, Eﬁévy clayey &ailé and water logged or dvy moils
were rolatively not faveured by H. zadicicola (Ayyar¢'1%38).

It wae found that the demege coussd by the nematcde
waa‘c@naideréhly’raﬁacea by sterilising the soll with sulphurig
acid, cerbolic secid, Ramicide or potaspium cyanide, 'Partial
ﬁt@riliaatiéu accompanied by trap ¢ropping were more effective
than &ﬁ?4ﬁf the above treatments alone, ~Soil drenching with
forgslin pave s&ﬁisf&n%&#y-eaﬁﬁ%al of the paraeite, & double
trontment with potassiuvm cyenide snd smmonfum sulphate was
found to be the wost effective treatment against H. radigicola.
»ﬁg&ﬁ,aﬁ&gﬁi&iﬁg@ (plagtain) was recorded &8s & susceptibla |
hoét. (Ayyar 1933). | | |

Ayyar (1933) observed that the population of




E@&@rod&rargggiggi'@urnu, was m@ximnm at depths Eétween
 twﬁl¥g inches to elighteen inches while below a dapth of thirty
incnas'the ?aaul&tiaa waaAmiaimam. Tha nematodes wera extres
maly rare beyond & depth of th&rny iuches, He (Ayyar)lﬁuﬁ)
observed that ﬁggxgggggg,mgggﬁgg,(chela@} Zga mays (maize).

" ond Oryza g@ﬁ&gﬁ,(yﬁﬁéy) vere resistant to attack by thie
§araeita; tatt (1860) aﬁowed that when grown in m@il infested
with H ggg;ggi‘jnua plaata took 1n?@gtian within & w&gk after
germinaticn. During the last part of grawth Canenlaria tynos
‘showed higher infestation than Qlitorine types of jute,

Haximum.yepulatian of the nematoé@q was abs@rved at & depth
-of six ua savea inches in the soil. Rematode population was.

highar in awrelas eolicctad ﬁuring the woﬂtha af Hay and June,

 Herergpdars "ggaoggiansia the gnlden nemstode of

9Giata was pecorded in India for the first time Irom Hilgiris .

by Jones (1961).

It may be pointed out thzt the species deserived as
Eec@rgdav radicicols and &p&erggg a mgg;ggu,have now been
’recapnisad ez epecies of the root-knot nematode ¥sloldogyne.
Theee specises have however been insdaquately defined (Gondey

1963),

Pradhan’ {196’%) abnﬁ*rwﬁ tnai: in Eikmr the vice raot

nematode Hirsehmannio 8 QLyas g WAS agmsﬂmaﬁ ﬁith t{‘fﬁ!




"Mentak" dlsease of rice. The symptoms of the disease repree
ﬁéﬁtaé the combined effect of the reduction in root function
along with the devalopment of nevw roots canaequant on nematcde
inrestaticn. The exact r@lati@nahip between the nemstodes
and the dlsesse weg not clesrly established, Birat (1565)
obsarvaed that the symptoms of the dsease a;;peamé threa
wegks éfﬁér tranﬁplanting; Initially the Te WS & slight Jdis-
colouration at the écllar‘r@gian of‘tha @1&ﬁt which later
spread to the leavas. Ultimately aﬁa plants developed a

withered eppearanes.,

Thie nematode was found in association with Zylenchys
aneustus But.in all cases of infection on rice (Birat 1965)..

8, G@nqgé‘ égﬂgiﬁgg@;;a.

A new species of “Qggigg~_11§ was ranoried by ﬂhan
g_,,l (lﬁﬁu) from Almorsh in North Inﬂiﬁ, cccuring around the
roots of apricote, The aematote infostation led to the wilt-
ing of lgavea,'g@naral aickly-aéyﬁaraﬂe& and retesrded growth

of the plants, The yie1ﬁ wag sleo eanaiéerah3y~reﬁucea;

9. Dgons: Meloldopyng

Chmthapaﬂhyay 2L "l {(1268) observed E“lmgngguﬂa
i”gggglgg infesting jute planca Gorghoryn capsularie in Yest
==ngal. Ahamed gt al (1960) found thot majorlty of the vari-
eties 520, 217 and E?&b and Nigotlspa pusticn verietise



RP8gqg and Motinari showed more or lass neﬁ%ral‘&ffect on the
infestation by the nematodé larves., The Higoiisns tabacym
varieties (6, K20 and K49 éttﬁaet@d the lorvas wnile N,
Eebacym variety EPPC and N, ggggggg‘vari@ty.ﬁgéa hed & ro-
pellant effoct on them., It was &léc'?bser@ea.that in tests
uping excised roots, the larval gametraﬁiaﬁ waé the highest
in the roots of gwggin'and Chinese cabbnge,  Roots of pea,
raddist and Indien flat beans had e rgéellant affect oh the

larvas, .

- Root deffusates from East piaata,liké bottle gourd
and tometo stimulated the hatching of the %ggﬁ of tha nense
-~ — tode, vhereas. diffusates from sorghum end wﬁaeai: hed no in-
£lgence on hatching, Le&ehidgs obtainsd from colls where
3us¢apﬁibze plantg were grown, distinctly stimulated hatching
while thoss prepared Trowm solls where non-host plante vere

grovn had no hatching stimulus {#hamed et al 1960),

Dutt (19€0) reported the incidence of Mglofdosyne
iﬂggzg&&a—(&afoid and white) on bitter jute Corchorus
- gapsulsrdis and nonebitter jote Corcherus glitoriog from West
Bengal, It wae observed that avénthoag@ the pahts-o£\§n£@ctad
' slénts shswed galling, they grew'ngrmally'withﬁa%_malfagwation
of the leaves and sten, ﬁhanﬁé gg,él (1961} réporﬁed Holoidow
gune incogniks Ver: scrits as a causel agont for the root
g&ils of betel vine from Nasik, » ‘



!
Iﬂvegtigaxions by Birst {1963) Phawaa that accumulae
tion af nitrogen favaureﬁ roat not development, while accie
mulation of phosphorous 414 not have any nr’ect on nemie
activity. Ehanns gs‘gl (ﬁﬁﬁé) observed that & pototo variety
HGy94 resisted infaetion by this nematode,

The incldence of Mglojdosyne javanice wae raported

by Sen (1958) on the roots of bhingl and potato, He slsg

reported it asg /& parasite of gram and tomsto,

He obeerved that the infested plants showed a ,
sﬁckiy‘agpeayaﬁée‘thh the dropping of lower leaves along with
the bunchy nzture of the root system, 0On tubske it produced

wart like eruptions,

- 5= st al (1959) reported that ¥aloidoewne lavenjce
ar. agrita Chiltvood, infested vegetables hmlanging'te Eolae
naceae, Legumlnasse, and Malvacese, “his nematode was found
sarviving ia the soil for shkout three mantha winhcut any host,
Addltlon of wuriate of potash in the soil reducad the nemstode

injury to the hoske,

/
David (1269) reported the ocecurrence of Melpldo-
£y0e Sp. on sugarcanes roots in ﬁeilikkugpam and surrounding

greas in Vadroe State,

The influence ai'ﬁemper&tur@ and hy&ragen ion cone -
centration en the hatching of the eggs of Moloidogwme lsvanica -



o

was studied by Ahamed §§>g; (19€0), the maxivum hat ching
cecured at 25°C, .A sharp decliine ia hatching pereentage was
éﬁa&rv&é'aﬁ 35°C and hasching was completely arrested at 400C,
Hatching was very poor at lower temperatures ranging from 100¢
te 159¢, The hatchiag p@rc&wtagﬁ was found to be the higheost
et a pi of 7. There wus sharp decline in Hatching parcentage

&t pil & ang hatching was completely arrested at PH 2 to 3,

#irule (1961) studied the relative efficiency of OB,
EDB and Nemagon in controlling the root-inst nematode Maloldo-
2¥ue Jsvanica which occurred as a pest of potato in Patna. DD

at 400 1bs par acre gave best results in two consocutive yoars

as ouly 103 of thg_tg&ars_ﬁaxsmﬁmfacﬁag_&a against plots treated

with EDB at 800 1bs per ecre which chowad en lafestation of
12.5% in the s&can@7y®mr. Nemegon ot 20 1lbs per acre showed .
17,58 inf&atatia& in the first year and 12,58 infestation in the

pacond yesr.

Vijayalakshmi ot 81 (1@61) ogbeerved that sugeugtibla
_sugarcana ca%tiaps wien plagted in ssnd beds and inncculat@d
with egual numberas of ra&t kot nematode H. javenicn showed
terminal swelllngs within a fortnight, HRut in thg case of

reslstent varieties such terminal swellings were not observed,

handy et al (1863) recorded Bleusine gorscana,
N;ugggwggﬁ\amﬁ &g@g@&g@,gg. ag hosts of g;g; dopyne 3@3 snica

Birat (1%56) ca??i@h out field exparimmnus to



ageorcain the relutive afficiency of Hellite aend Hemapon on the
control of Meloidopyne Joyshics infesting tomate. Nellite when

agplled at the rate of 2 lbs of the technicel materisl per acre

veduced the nusker of newatodes from 126 to 12 in 10 ml of the
soil. Hellite was found superior to Hemegon in view of sasler

field applicstion, economy snd nepatlcldal efficieney.

Hadakkel (1965} cbeerved a speeles of the soprophagus

namatode Pang

grolaimus on the leaves of coconut which were
necrotic or seml-necrotde. He however reported that the asso=
ciation of these nemstodes with Jdiseased leoves might be of
1ittle pathologieal significence and that the perassite must
“have facilitated the entry of secondary imvaﬁéﬁé.

11. fenysy Badopholus

lus

Radopbolus similie Cobb. was found associlated with -

the roots of cugarcene which shoved chlorotic eymptoms (Swarup

gt 81 1961).

Heir gt sl (1266) reporves for the firet tiwe from

Indla, the presence of Hadgoholus pimilis as & pest of banana.

the firat symptome of infestation obeerved were the yellowing
of the outer worls of leaves whiéh eztended to the imner vhorls
© in 7 to 10 days. Thie followed the withering end drooping of
the 1@@@%@ whieh @@émiz@d in the f&lli@g down of the plants,.




Boots of the attacked plants were rotten with 1itile or no side
roots, The rotting extended into the psuedostem also, in

~advanced st&ges'cf infestaazen.v
1Z. Senusgr Rptylenchulus

The reniform nematvode Igiylenchulus repiformie
Linford end ﬁlivéria, was reported as & parssite on the roots
of Mangifers indics, Citrus Jamod, Citrus sinensls, and Citrys
reticulaga by Siddigl (1960). | |

13, -Cepus: Iylenchulus

Occurrence of fhe (itrus nemutode Tylenchulug g@_’#
penetrons Cobb. was reported from Aligerh by Sddiai (1960).
About €0% of the citrus plants found in the arsa ware infesﬁ@ﬁ~'
with this nematode, The citrus nematode was found infesting

_ &irrog lemon, Citrus sineusls and £itrus retdcalsta.

Hair (1965? reported from Kersla State for the fgvst'
time the preﬁaacé of Eagggggglgg,gagigg@ggggﬂa Cobb infesting
‘the roots of citrus at Helliampethy, He reportad that the
treas lnfested by this root parssite eppeared stunted with
tﬁpic&l decline sympioms. Detsiled exemination of the infested
roots efter stalaing reveealed the preseace of this nematoede

inslide the root tiesues,

14. Seuug: Sinhinema
The presence of XAiphinsse oni




R 8p. sad

in poil collected from sround the roots ofvﬁa;

Artocarnus iutegrifolis vas reported by Siddial (1961) from
Aligerh, .

Eifas {15G86) rapcéﬁaﬁ Xlohinoms indicus Sher as a
parasite on rié@ in Bihar, 7The nematode g?aéuceﬁ digeaso
symptome threée weeks after trensplanting., The slight Gise
colouration initially noted at the callér region of the plantg
spread Co the leaves and finally the plants s%sweé a witherad
appesrstice, This nematode was géaerally found together with

Hirpehmenglells grvzaa,
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MATEREALE AND METHODS.

The following equinment were used

for the present studics:s

gmatode

C ¥ivg U,8, stendard sieves of wachae 20, €0, 100,
200 and 525 per square inch made by Daul Mg, Co., thicogo,

ware uﬁad.fgr sleving out the nemstodes in the zoll suspeneion,

fn ordinary glass funnel of 10 ca ismeter, fltted
with a 38 amllnng rubbor tabé'having & pinch cock controlling
system'at‘itﬁ tell end wee used for filtering the nematodes
.f @r&gént in the soil suzpension, |

- Zissus_nsaney: .

'Saveenat white facial tissue paper of siza 21 cm x
16 om was uded for separating the hemetodes presant in the soll

suspansion.

Wire penze:

20 mesh gelvenised iron wire pauze of size 15 oo x

18 om was ueed =8 a aupport for the tissue paper while filtering




~ON

the newaiodes, The wire peuze was made into a circular flat

*

bstéameﬁ tray just fictlﬁg into the fuanel,

Other equipment used for the studiss included the

‘f@llowingé.

- 1) Two numbers of enawsled basins sach of 20 om
diameter and € em height for washing the soll,

2) Funnsl stends to support the funnels when set
ap for filtration, .

3) Six numhers of Pyrex beaksrs of 250 cc capaciﬁy.

4) One ordinary wash bottls to wash down the nemae
todes with o olow mtream of water ®rgm the
sieves to the beakera,

£) One square counting dish (ferspex) of elze 7 o
X 7 om having 1 cm x 1 om square markings on it
for counting the nuaber of nemasodes nrosent
in the =04l and root extracts, : '

€) Glass ool for supporting the coversllps while
making permenent. mounts of the nematodes,

7) Four numbers of very fine noedles to teass the
plant tlassuss,

&) Specimen tubes £ cm long and 2 om in diameter to
proserve the soll extract and roote for further
examination and counting,

-9) one spirit lamp to heat the specimsne before
preservetion.,

10) Cavity blocks of odze 4 cm x A em and & ¢ x 8 on
for taklng the root bits for teasing,

11) Mieroscopes
12) pipettes
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() themisals

Fopmaling: 104 farmaxiaa was prepered from 407

. solution for p@@@%??iﬁg-the soil exﬁra@ts eontaining n%matsdas;
& 1istle Callg wes also sdded to the flnal sclution to
neqtra&iza the free formic acid to prevent g%anazatiaa within
the body of the presorved nematodss (Baker 1948).

Lactoghenpl: Clesr lsctophsnel solution was used
Lo g*&w%§V$ %ﬁa infected roots aﬁﬁ to make permsnent mounts
£ the ﬁem@tﬂﬁaaﬁ The solutiocn waa yr@garﬁé mcaawai&@ ta the

ferma;aigﬁmpﬁeé by Asenn (1826) vt ch wog ag followsse

Phencl (Pure erystals) 80 s
Loctic acld (F.0.1. 22) ‘ﬁﬁ am
élyﬂasﬁaa‘ : 40 go
Dstilled water €0 g |

The ingredients were wixed well by thorough shaling
and. kept ia gi&aﬂ Qﬁﬁpp@?@d h@%il@&.,

{

hWlua: For staiﬁing the nomatodes within

root tissues ﬁ@thyﬁéﬂ@ blue wae u&&&._ 4 0.1 percent of ;&a |
stain dissolved in 1sctophenol was prepersd and used for this
BUTPOCE o | '

Cpilection of coil snd roet ssmples: Hamples of s0il and




and roote were collected from the base of ﬁea&tky‘banaaa:§1§§ﬁs
and from the base of benane plents infected with %ﬁﬁchy top
'diseasé.' For drawing these samples, about sce'gm_of the soil
and 80 gm of the roots each were collected from the bases of

four plants at depths of 4 - 7 inches, The soll collected from

' the four Qlants were mixed up together and a guantity of 00 gm'

was drawn out of 1t to form the ssmple to be analysed in the
studles. The roots collected from the four 2lcnte also wers
gacled together, chopped and mized up and 20 gm drawa out of
|1t to form the eample for further studies, Both soil and root

" samples ware collected in polythene bags to prevent any loss

of moleture,

The soil samples ware washed to iamlate the nemeatodes
in them by edopting the maihoé of Christie end Perry ilgﬁl)
and the n@mdﬁades wera FG;OV&rﬁd from tho washings by the modi-

fieﬂ'Baermann'funu&l'technique. The teehaiéua was ag follows:

About ECO gn of the coil was welghed out énd taken in
2 basin and it wes thorouphly wixed with_thrice the'quantity
of water. After rem@ving‘the»raots éﬂﬁ very rough particles,
tﬁis solil @usqensima wap passed through & sarles of sievas of
20, €0, 100, 200 and 326 meghes por gguare inch, ‘The fine
6116 and nematodes collected im 100,'2&@ and 325‘ma5h.mieves, |

after repested waghing with clésn water, were washed down into



.8 beaker us ing & mininum gquantity of water, The bgaker w2s
kept undisturbed for half an hour and the supernatsat water,
if any, was pipetted cut without disturbing the settled silt
and newmatodes. The concentratad suspensimn thns'cbtained wae
- geatly poured over = lnyer of facial tissue peper Kept on the
£lat bottomed eircalar wire gaaae tray in the Beermann's
funnel, The Puna@ wag filled with it@ hage just touching
tha g&;@r.aurfaee. The setuiing was left ondizturbed and at
the end of 24 and 48 hours, 20 ce of water each was drawn
~out from the tail end of thevqunal by loosening the- pinch
cock, These contained.the nematodes which had Qriggled down
from above the tiésu&'gager. The funnel wes again filled to the

original level as done esrlier after every draw,

A ﬁomcgeniaar method wag aéogzad for artracting the
nematodes from the Toot samples collected. The roots wore
gently cleencd of aay 5011 adhering to them by holding them
in o stream of water under & vap. The cleaned roots uaighing
20 gm were then sliced into emall bite of less than 3 mm in.
1@égtﬂ. They were then pat into the homoggﬁzaor along with
5 ce of water. Tne homogenisor was switched on and worked
first for €0 ssconde and then Por snother 60 eccomds with 2
braak bf'ﬁa aecandé in betwsen, The contents were then washed
down_into & besksr uping the minimum guantity of watarlfram

a wash bottle. A few drops of 10f formsline was added to



the nemstode suspension. The nematodes present in the whole

. 0f the suspension were counted under a sierio microscope.

Fixation sngd presorvation of nematodes:

The nematode suspension drawn from the Haé?maan‘
funnel waé taken in & specimea>tuba. It wes kept undisturbad
“for 16 to 30 winutes, When the nemstodes had sattlad to the
bottam, part of the water from the top was pipetted out. The
tube was gontly ﬁeated-for apout 60 aeccnéa over a epirit
lémp flame, The nematodes were Rilléﬁ and relaxed in this ;
process, To this suspmnsian, &n egual quantity of 10¥¢ forme -
elifie peutrdlized with o little CaC0, (Baker 1948) was added.
The fO?maliné_peufeﬂ into thé nematode suspension got diluted
by tha water in it and thus the nematodes came to be greserved

- in 58 solution of the preservative,

Cﬁggtiag of nemntodess

The suspsnsion of unematodes collected anﬁ_greaervéd'
in &% formaline was taken in a céunting dish and a;l the nemae—
todes present in the éxtract were countsd, The nematodes were
_counted undsr téo main c&tegorias, viz., parasitic snd nbn-
parasitlc. The different genera of the parasitic forms were
counted separately., Coonting of the namateées in the root

suspension also was done inm the similar way.
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Scainine g ne atgdgs within ?GQKQ

Fresh roots collected from the fiela wora stained
with Methylens blue in laecsophencl ﬁﬁ.lﬁ_ﬁaﬁhylané hluée
lactophenol) for studylng the posltion of parasitlc nematodes
within the toot t&géuaﬁ. - The roots were cubt into small bits
Cof 5 mm size and immersed in the bolling ataing The boiling
‘was continued for encther three minutes, ﬁhan cooled, the
stained rootg were traﬂsfarraﬁ to clear laectophenol. At the
end of 24 hours, the nematodes could be gaslily located wﬁthia
the root tigeues, since the roots were destained ;g clear

lactophenol while the nematodes retained the astain,

Maunting

The nemstodes were mounted in clear lactophshol with
glass wool supports. Hematodes of agpreﬁimately the sops size
weve chosen and féﬁr or five of them were erranged &t the camttg
of & drop of lactophenol teken on a clean glass slide. .Three
bits of glase wool which were of the same thickness as that of
iha specimens were placed around Sh@ nemataﬁea g8 sunport for
the cover glase, Aftar placing tﬁ@ cover glaes, it was ringed

|
with wax, : 4 | : )




DETAILS OF STUDIES
AND
RESULTS



DETALLS OF SIUDIES AND ngx,"'.é:

vema tode noppulat 1gn in_the_soil ang roots of, Eanﬁga gglleeteg
- Erom diffarent garta of Xerala

Studies.hawa'been made of'tﬁe nemaéaéa fauna found
in assaciaﬁion with banena in their roots &né solls eollécteﬁ
from the different perts of Karala from Vel&%yani in the South
to Trichur and Banpara in the Horth, XEtaiI% of the samples

collected from the verigus locslitiss and ﬁfjthe’nematode'

-_gbpulations found in sach samsle are glven ih the following

Place of collection: ’Kﬂﬁdiyﬁp, Tri&anarum.;
Type of soilt ‘ . Loamy '
Collection of semples:  Samples of soll end-roots of

heslthy banana plants and
bansna plants infected with
bunchy top 4isedse were
collected, Cpllection of
samples was made during two
seasens viz., rainy -uod summer

‘ 82220008
dnalyeis of nematodes in- Samples were processed by
the soil: thristie and Cerry method and
' _ recovered by Baermann funnel
_ technique.
fnalysis of roots: Ey homogehisor method

For detsils of collection of samples and saslysis
of nematodes in the soll and roots of bhanana see under

“Mothods®,



- TABLA I - manlysis of nematodes in soil an? roots of bansan st Trivandeanm

" Ho. of aematodes

Bo. of 4iffersnt gensra of parasijic foruma

Seagon , PR A
: zné ' onaition - in 500 ga soil -
date of . of the : et samaie — . -
¢ollec~ pland Tara- Hoa-para- Tobtal Ia soil {600 gn) in eoots (20 gn) - Teial
tion sibic  eitie HE o e 0% “
, Rpiny Banehy~ : o
‘pg.i1-86  %op (1) 422 329 P51 412 10 9% 8 28
P ~qo- () 437 342 773 431 6 84 - B4
v Uamlihy (1) 298 61 655 294 - 59 10 89
G0 o~ {2) 307 @m0 817 307 - 81 - g1
Snmerr Bunchy- | , o
283 B7 op (1) 111 180 271 1M - 121 - 123
~do- ~do- {8) 137 . 210 7 137 - 118 - 118
36 Banlihy (1) 66 181 247 66 - "2 - 2
~2gm -do- (2} 60 168 228 80 - 20 - 70

B2 - Gonus Hxlicotylauchus

CE - Genue Oriconenoides

o
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Begults: SO

Hesults are furnished in Teble 1. It may be seen
that during ralny sesson the totsl aopulétian of the nemae
todes in the soil le 7%1 to 778 per 500 gn in the soil of
bunchy t@p affected banana plante as ageinst 617 to €58 _
in the soil of heslthy plants, During summer, th@‘payulﬁtiona
are 271 to 947 and 228 to 247 reespactively in dlseesed and
healthy plente. In the easé of nematodes in the roots, the
population 18 84 to 98 and 61 to 69 per 20 gm of roots of
ﬁisﬁasaﬁ_anﬂ heslthy plante r@apecéivaly in rainy semson a&d
118 to 123 and 7C vo 7° in summer smason, fa@ garasitic forms
obs&rveﬁ ore delicotylenchus gp, and ggiggggggiﬁgg EQ. ef which

the former is nore abundent than ths latier,

is not seen during summer a&a&aa. ;

Dotal ¥ col 1§§t§ on

Place of cell@cﬁion:-'_ Farm of the Central Arecanut
- Besearch Statlon, Palode,
Trivendrum Ddstriet,

~

Type of soil: - Losny

(Other details as under locality 1)

[y



TABLE 2

saalysis of nenntodes in 04l snd roots of bnasna at Falode -

Saonoy
and
date of

colleg~

tion

Condition
of

_ bhe

. plaat

Ho. of nanaicdes in

Ho. of differsnt gensra of parmsitic

forus

gitip

EOD pm oseil

Para~ Hoa-parae Tofal’
sivic

in soil (300 g»n) Ia roois

2O 230

{20 gm) Fotal

B=

‘Rainy
Z28-11=£6

-”ﬁﬁ”
¥ PO

*5_16:«

Bunchye
sop

@ Qe
Bealthy -
wq Qe

(1)

(2)
()

@

o B - N S

-d
A
T

SR
0

H
e @

17

14

11

28

£33
B

12

| Sammer
BB

i Lo I
i3 lome

3O

Banghy-

oo {2 L s>
Hoealbhy

R 1

ey
0o
e !

oo 3
-it
e

ég}f

2

31
\jlsﬁ,

18

40

a5

19
49

,231_
10

BG

43

36

R0 - ‘Ganus lobtyleschus

et

T~ @emas Helicotylanehns



Besultos

. Results are tabolated in Table 2, It is seen that
durlag rainy season, the total population of nemstodes in
EQC pm of soil is 41 to 51 in the case of bunchy top affscted

banana plonte and 27 to 48 in the cass of healthy plants,
| During summer the populations are 32 to 35 amﬁ_lﬂ to 40 res-
' gecsivaiy. With rogard to the population of nematodes in
20 ¢m of the roots, 22 to 28 nomatodes are cheprved in the
case of bunchy top infacted plants, and & to 12 for &ea&thy
plantsA@aring r&iﬂy'&eascn, &s againsﬁ'ﬁs‘ta éﬂ and 24 to 36
during surmer sousch, The paresitic forms observed are ‘
Bogylanchus 2p. end

these parssiiic forms in the soll is very low.

fig afvianc

g sp. The population of

Dotails of colisctlion

Place of collection:  Agricultuyral ﬂoiiaga Tarm,
Vallayani, Trivandrum District.

Typs of soil: Loany

(Other detaile as under locaiity 1)



PABLT 8 analysid of nsmabodes i1 soil and rooss of banasa ajy ?ellayaﬁi‘

No, of nematodes in - Ho, of diffsront geﬁer& of para-
Saagon and Condition 500 gm s0il : , : gitic forus
date of ‘ of %he N ‘ ‘ B . ‘
gollection plaak Papa~ Hoo-~para- Tobal In soil (500 gm) ¥a rockal20 gm)Total
5 sitic sitie . BB : 80
Rainy Bunchy- o .
24=11-68 top {3}y 27 104 131 2% 14 14
_doe ~do- (2) 18 86 108 . 18 12 1z
w5 Healthy (1) 18 a1 107 16 1 11
- 80 2y M i 108 11 | 4 8 3
Samver Banchy- o | - | | '
15287 - tep Gy N0 51 62 K & o 24 24

-0~ Cago~ . 2y 9 60 . 89 9 | 23 23
~do- fealthy (1) 5 - 43 8 s - 1 36

/

~0- ~30= (23 @ a8 59 . 9 - 18 18

1% - @Gonus Belicotylenchas

3



Besulip:

Easgl;g a@é recorded iﬁvﬁaﬁlé S, It is obesarved
that the total gagulatioh of ne&aﬁaﬁas in 500 gm of the soil
is 104 to 1381 in the case of bunchy tep.affwetaa banena
plante and 107 to 108 in the soil of heslthy nlents during
rainy season as against.raepeetiéa populetions of 62 to 69
end 48 to &7 during summer, With regerd to roots, the PO
lotion is 12 to 14 and 8 to i1 per 20 em of roots in diseased
and healthy plante respectively in roiny season and 28 te 24
and 16 to 18 in summer season. The population of parseitic

forme ls ssen to be considerably legs than that of auﬂ-

parasitic forms. The parasitic form observaed is Hel

§g.'anﬁ’it 1s’présaat both in the =20il and in the roots.

Plaece of collection:  Shankaramengalam,
Chavara, Quilon District.

Typa of soils ' Candy

(Other details as under locality 1)



PABLE 4 ldasnlysis of nemaicdes in #0il and roeots of banana ab Ghavara

8o, of nenabodes No., of differsut genern of parasiiic

Soneon and ¢onditioh in 5u@ gm 80il Torae
3ate of of the
golleetion plant Papa- Hommpars- Poial Iw soil éﬁ&ﬁ ga) In raarg &EG Eﬂ) Togal
’ ' gisic . ﬁi”’&iﬁ b E" Ry ﬁi

Hainy Bunchy- ‘ ,

BotD-56 vop (1) 207 240 447 142 - &5 B3 a7 80
el ~do- . (2) 163 215 379 112 51 43 31 . 74
~do- tealbhy (1) 54 192 246 2 16 %3 28 8!
~d 0~ ~30~ (2) - 62 172 234 41’1t 13 24 43

. |

Susmor, Bunchy- i ' ) ‘ '

5.2-67 50D o {1y 8 100 185 88 . 27 87 48 117
~do= ~d0- (2y 84 93 177 51 23 & 3 109
~3 O Healthy {1y 35 B1 1186 18 17 51 30 @1
~o- ~do-  2) 18 & 79 11 749 40 89

20 - Genus Robylenchus

7 - Bengs Helicotyleachus



Rosulig:

Results are furnished in Table 4, The total
asopulation of nematodss in soll eollected from bunchy top
affected banuna plants ls 878 to 447 per 500 gm and that
found in the =0il collected from healthy bansns plaate is

84 to 24€ during rainy soacon. as against o total population
of 177 to 185 and 79 to 116 in #ummar sorson, The population
of parasitic forme in 20 gm‘of the roots of bumchy top ine
fected banane plents is 74 to 80 and ﬁhat ié the roots of
kealthy plante ig 43 to 6] duvingirainy seazon, The correge

ApOﬂdiﬂE population ror summer season are 109 to 117 ané 81

to 89, 7The parasitic forms abeérved are fokb: Bp.and
deligoty gn. and these are present both.in the roots

and in the soil.

etatils of é gction

Place of collection: Krishnapuram,
: Kay@mhﬁlamg éllepgﬁy Eiatriaﬁ¢

Tyne of soil: Sandy

(other details as under locnlity 1)



TAFLG B Analysis of mm&amg in mﬂ and voots of bafasis ab wwm;ﬁ.&&alw

‘ x g » ' et i 3 P Bi0P, — ‘
Gosgon ané  Jondition Lle 5%% s agizgzﬁ in Lne. of w%%%ﬁfm a5 *‘}Mam%a -

dnte of of thea

esilection  plant Pegae lonepsra- Totel  in seil (800 gm) 15 roots {20 o) Tobal
sitie sitie o ﬁﬂ 7 B2 }‘:@ ‘ am

Bainy Bunehy= - S o - :
-11-66  top £33 143 76 319 03 40 - 86

wfige . owdge - 48} 114 183 267 @1 2l 4 . 33 73
| o Realthy (13 83 . 137 omp | 61 29 38

ig

noow)
S

-GG -dpe (23 58 0 R < @ @ 15 20
e i;f?ew“" (o8 ga 161 1 1 93
=l wGo= (8 - 8 27 185 s7 11 72
wpe  Healthy (D 31 80 111 22 9 61 |
| aoe adie (= . 23 71 84 1w e 48 111

(4]

137

&
P

8 B
[
r

B0 - Gongs Bobylss aekms

L HBE - Gonus @@3:@@@%@@%&&%



Hesults are givan ;n table 5. During reiny eéason,
. the total nam@tedg population per 600 gm of the soll is 9%7
to 519 in the case of bunchy ﬁoa 1nfectad banana plents

and 166 to 220 for healthy plants. During cummer season,
the ¢eréﬁgcﬂﬁing populations ars 155't0 1861 and “é-te 111,
The population af pi r&sitic forms present in 20 gm of the
roots of the huuchy top iufﬂc5@d hanana plents 1« 72 to 94
and chah preqant 1ﬁ the roots e; haalahy plants is 57 to 71, |
éuring,r&inv seagon as againet 12& to 137 and 111 r@spaetivaly
in summer season. - The parasitic forms observed are Rotylen- -
£hus ga. aand 1@;;gghzgpnghg@ 8. The root pépulaﬁinn of
Helieotylenchus gp. 15 low when compared to the other,

1Y 6_= BAVELIKARA

Detaile of colleetion

Place of collection: = Thattarambslem,
,ﬁavalmam, Ml@ppey ?}wtrict.

Typs of soils &auéy

(0ther detsils as under locslity 1)




CPABLE & aAnalysis of nematodes in sail snd roots of banans atb ¥ayolikara

Geason and sonddtion . %’?@. 5%5 ﬁmﬁaﬁm in fin. of w&ﬂ‘a-m&;;ﬁzg@m of parasitic

date of of the- ; ” - o
golliection plant  pyyge -“.@:1-%3'&« Potal In mﬁ. (500 gw) In mﬁmizﬁ g} Total
' ,sié;m sivic RO Be Hoe

x_&«w

ot

Rainy Bunehy= ' o ' .
1ie30=08 - tob . g Y 15&3 202 ~ 330 127 - X S 48

edoe © wto- (%) -~ 2me 241 480 183 76 &8
it " Realthy (B 83  2W 335 23 a7
-lom  mdoe . (2 89 28 @ a8 7 23

P B v
2 & B X
o0
|

- Bummer Euneby= | | ‘ _ . e
11m2wG7 tap | 1) 137 g3} S08 Y a4 71 G0 151

wiom  esoe. (@ 3 B7 13 W 33 86 41 127
w0 Healthy (1} 8 82 3108 . 18 8 g8 47 86
- A < 28 74 102 16 12 4B 28 73

RO - Genus Rotylanchus

I -  seauns Helicolylienchus



o ta:

Results are furnished in Table 6., The total namee
tode population in the soll of bunchy top affected benana
‘plante is 390 to 4EQ per 800 gm end of healthy slants is |
898 to 320 in ra&éy s@eson, and 19@ to 208 and 102 to 108 |
respectively in summer soason.  The population of parasitic
forms in the roots of bunchy top affected banana plants is
81 to 82 per 20 gm and in healthy plsats 37 to 65 during
rainy aeésan. The respyeetive population during summer |
geason are 187 to 131 and 72 to E6, ?hefparasitie‘forms

observed are Botylenchus gn. and Helicotylenchne sp. of which
"R tyleng nqvag. iz found in more numbers than that of the

other. EHoth these ave yfeaené in soil and roots,.

LOCALITY 7_~ CHENGANHUR

Details of esllection

Place of collactions Raezche*imel, . |
Chengannur, Allappey Diqarict.

Type of oolls - Laterite.

V// (Gth&r_ﬁetails 88 under locality 1)




TABLE 7 Aﬂalyﬁia of nematodes in soil and rools of banans at _’hw%amr

do. 6f nepadodes in Hoe of different geners of parasitiec

Season and Condition 500 gm sa.;‘r-.l : - forms
tate of of - the . E— . : |
eauféeﬁm f plant "ﬂar&-- @«%—’ﬂam« Total In soll {800 gm) {Ia roots (20 gm) Total
: . mitie sitiec | Re RO HE - EA KO . g
nalny - Dunchy- , ' L o
B4al0aGE top (1 114 266 3/ & 1B 38 88 2a 14 o5
wlom  wdoe {2} 61 Ve . 58D 3 48 10 48 18 23 80
-tig- .‘ Hosithy (1) 47 207 254 1 26 20 24 18 15 57
edpe -doe (2 20 163 - 173 0 - 13 7 38 27 1B 83
Summer tunchy- ' L . o
100w 1067 £op (1 2 159 0 1 W 12 66 a0 w114
~dtm | -3p= (8} B0 168 e - 9 1 57 22 18 108
-do=  °  Healthy (1) 16 M8 164 - 7 5 83 21 21 8B
it wfioe (2} 12 159 Wi - 0§ . 1 44 51 16 91
BA - Geaus Zadopholus
R0 - Geaus Hotylenchus
HE - OGoous .*fi@meatzﬁflmém:g

a¢
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;esulta are recorﬁ@d in Tahl@ 7. Daring rainy

. 89a80N, Lha population of nematodes in 8500 gm of soil collew
cted from bunchy top infeocted banansa plants is 259 to 280 =nd
that seen in the soll collected from healthy plants is 173

to 264 as apalinst P@upﬁcﬁive populations of 1?8 to 182 and

| 164 to 171 in summer seascn. The aapalatioﬁ of nematodes
present io 28 gm of zhe roots col1acteﬁ fram bunichy top lne
fected plents 48 90 to 95 and that in the reotse of the
h@&lﬁﬁy pleats is 67 to 83 during rainy ssason., The rece
pective population data for samrﬁr saasan is 105 to 114 and
€8 to 81, The parasitie forms seen are Badonholus Spe,
ggtggencggg 8. 2nd Hglicotylenchus so,., The puguiatian of
Sadopholug sp. in the seil is very lows thle that in the roots
15 high, < | | |

1

LOCALITY 8.z ITHIRUVALLA

Plage of collections havumbhagam
- - Yhiruvalla, Alleppey Eﬁ@tricb.

\j// Tyse of soil: Laﬁerite

(0ther details zs under loeality 1)



3ELG 8 Analysis of nemetodes in soll and m@%ﬁ% of benane at Thiruvalls

N L ey B ' 4 Fald & fz %*%; & i
Zoason and condition ggé %@ m;&igga Do @g iffore ﬁgggim o gw&ai%e
date of of the & -
collection 186 pavo Sonepapa-To- In soil (500 gu) l1n oots(Z0 gu Totel
E ' gitie sitie <al @% m zﬁ“' 8 %, BG Bg :

fainy | bunchye
Fi=l ﬁn*&% Lon B 4

A
72 - € 32 i 88
. . Healthy { ¢ 113 18 - il
B 4 e74 218 - a2

i3 124
® 105

=
[
L ¥

e
B
5
B 3

B
B ow I
[

&8
e
w3
&

BEE e a1 62 W3 3 17

- Y E P € 18 w2 Wl -
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Resulte are furnished in Table 8, A rangs of 140
to 542 and 126 to 918 per 00 gmis seen in soil eai&&e@&ﬁk
.ﬁariag rainy ocapon fr@m Bﬁmﬁhy&iay iaﬁ&&t@% banang plants

and healthy bansua plents reasectively. The rempective popu-
1&3&&33 ﬁﬁfiﬁg'$ﬂ@§@$ éaassn 48 169 to 171 and 161 to 167,
e populatian of ya?aaﬁtie forms poy 20 gm of tha roots of
the bunchy-top iaf@é%@ﬁ piaﬁ§@ 1s 106 to 124 end that in the
coota of the healthy plants 60 te 70 during rainy sossoh.
?h@vwaggectiﬁe é@galgﬁi@n fﬁgu?es fa?'@&éwag saason are 101
to 118 snd 61 to 87, The parasitic forms obogrved are
Befoanelue sp. Hotylenchns sp. end Helisobuylepsbus zp. The
@&pﬁl&%&ﬁg of the forsmer aw@.&fﬂ digtributed in tﬁglﬁaﬁi'&mﬁ‘
éh@ rOOLS while thot of EBadanholus 2. 19 mostly confined

to the rogis.

LOCALITY O - VALLAWEULAM

Uetails of cellegbion

~

Placs of collections Laxviyoor, Vollamialam,
Alleppoy District.

Type of eoll: . ’Mmmm

’tgﬁthﬁr details ms under locallty = 1)
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Resulte ar@'givea in Table 9. 1t may be sean
that ih@ total pspul&%iﬂn of ﬂ@é%tﬁﬁ@ﬁigﬁf 500 gm of the
3@ii collected from the bese of bahehy-top lnfacted bansaa
plants 1s 887 to 420 Auring rainy seacon and that in the
soil collected from the base of healthy plants i 376 o
413, The populstion data of parseitic forms per 20 gm

¥ the roots is 64 to 28 in the case of hunchye-top inftscted
piaﬁt@ and &% po GO in tha case of healthy nlants during
rRiNy S9RsS00. KQ sunmey the ponnlstions in soll are 112
to 114 and 78 to 108 on wanchy top affected end heslthy
Eanaaa'gz&n%s respectively Wiile those lo roote ere 104

to 108 and 71 to 88 respectively. The peressitic forms are

€

\Wglue §2., Dotylenchus sn. eng dellcotylanchus &n.
The population of Hadonholus s2. 18 moably confined to

LOUALITY 30 - ALLEPOEY

batails of collection

Place of collsction: Bedumudl. 21llespey District,
\7// Pype of aoll: Claysy

{Ocher getnils as under localivy - 1)
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Hpanlts

Results sre recorded in Table 10.. A Lotal nematods
sonulation of 154 to 180 snd 147 to 149 per 50 gm is observed
in the,asil aflbdﬂeﬁy-tgp affeétad and é@g&thy beaans plants
rasyactﬁv@ly‘ﬁuriﬂgftha éaiﬂylaéasan and 74 to 1056 and €8 to
96 regpectively in summer, The-papulaéion af the paraslitic
forms per 20 gm of the roote is &6 to 288 in diseased plants
wad 57 to 77 in ﬁaﬁiﬁh§~planﬁ& during rainy season ond 132
to 148 and 92 to 109 r@speétiﬁély in summer Ses80N,.

Hadogholis go., fetylenchue sp. and Halicotyleochue sg. are

the parasitic forme present in the seawples. Hadonbolus so.

is pressat more In the roots than in the s0il.
LOCALITY 31 = HONKOMPU
Dotells of eollegtion
?lace of collectlon: - Monkompu, Alleppey Distriet

L Type of soil: - Clayey
,\// {Uther dgﬁail& as yader locelity ~ 1)

‘
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5 in &;. af wif srant ﬁﬁaﬂ?ﬁ af parasiiic

Ceason ané  vonaliien . T oo forme
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gass  of 35 ths
;e

¢ollechion plant —— E‘i@:f‘«%mm otal” in soil (.00 gm) In ¥ Iotal
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- ‘ e e T e , .
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Beeults | . -

esults sre fornished in Teble 11. & totel nematods
population of 144 to 3170, and 141 to 146 per samples of 500 gm
of the soil is soen io the case of dicwased hanena plants and
heslthy banena plaents respectively during rainy season. The
respective population rates for the summer season =re 71 o
85 and B2 to 60, The population of nematodes in 20 gn of the
roots of b&ﬁeﬁy'tég infected plants is 80 to 57 during reiny
soason snd 80 t@'lﬁﬁ ﬁaringlgamm@r seagon. The respactive:
,aaﬁalmti&nﬁ in hesaithy roaote are 81 to 28 uring rainy season
=nd 80 %o @1 during samm%r F@&?ﬂﬁ, Ihe parositic forme cbeerved
- are Eﬁﬁgamﬁwﬁm ey iﬁwx%ﬁﬁﬁéa“ sp. aad Helleosylenchua ga.
Population of Radapholus Sp. in the =oil is found very low.

£11 the thrae parasitic forme are seen both in the s0il and

in the roots.

TLCALITY 12 - AVBALADUZHA

Detalls of collactlon

,/// - Place of collection:  Awmbalepuzha, Alleppey bhstrict.
s Pype of soil: Cleyey ‘

(Othey detsils as under locality - 1)
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Toem goge”
Begnlts

Besults sre furnished in Teble 12, It moy be seen
that duriag ralay seésen, the total pomulatlion of nematodes
i 131 to 124-3@r 500 gm in the nmell of dissased banana -
plants &mé 112 to 118 {n that of healihy plaats, During
supmer the populations are 187 to 196 ond 176 to 185 res-
pactively. In the case of nematodes in- the raaéa, éha popU~
lation is 74 to 82 and 60 to €9 per 20 g in dissased aud
4 h@althy plante r@apﬁﬁtiveiy_iﬁ rainy season and 160 to 112
and E2 to 91 respectively in supmar season. The parssitlce
forms chasrved are Hsdonholus sn. Hotylanchus gp. and
~ Helicotylenchus go. The population of [adophiolus sp. 18

paen very low in the soll during &summer sOa200.

LOCALITY 18 ~ ALWAYE

Rk
2lace of g¢ollecotions Always town, Drnakolsm
M strlct,
Type of soll: Clayey loem

(other details se under-losality - 1)



TAELE 13  analysis of nematodes in sail and rools of banana ab Alwaye
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P
fegults are glven in Table 13, The total nematode

gaguiati@n in 500 gm of the saﬁi collegted frop Bunchy top

sffectad baumna plante is 204 to 284 end that seen in the

soll eollected Prom healthy plante is 145 to 244 dering rainy

BRABOG . ?hﬁ'&afregganéiag population levels during summar

s%agéﬁ are 106 to 118 snd 83 to 110 respectively. The popu-

lation of perasitic forms present im 20 gm of the roots

collected from bunchy top iﬁf@eteﬂ banana plants iﬁbﬁl to

£3 nnd of that collected from heslthy plants is 58 to 59

during rainy sessony the respective population rates during

summer sohson ave 113 to 183 and g2 t¢~93vreagéctivgly; The

- perasitle forms observed both in the s0il as well as in the _

rogts ave lgpdopholms ep., Botylenchus so. and Hellcotylenchus ea.

fopulation of Radooholus sn. ig seen very low in the éﬁii

duping summer sedson when compered to rainy Season.

/ 5 ﬁﬂé?»g?g 1% - Tﬁiﬁ?ﬁ?ﬁ

Piace of collection: Trichur Town, Trichar

‘ bistrict.
ype of colls  <layey losw

\(ﬁﬁh@ﬁ ﬁat&ﬁia as under locality = 1}
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ﬁmﬁwj%xﬁ vf naogstodes

in so0i3 gna

-

r&a%s ol Eaﬁ fKa &b ir¢nk“

LDeagon aad

wondition

Hge of nematoues in
800 g 5ai$
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a%ma )

erasitie
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Halny Bunchy- ' , .
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P 1 e ltﬁy kA 2 216 254 £ B s 43 18 1B 80
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‘ﬁe@azﬁs are furnished in Yable 3&.' %ﬁ@ ﬁ&mgi%'mf
6031 collacted fr@g baaﬁhy;z&g iﬁégcﬁé&‘@@ﬁgaﬁigﬁ&ata duriag
rainy esasen ohows @ktszazlﬂ@m&ﬁaé@‘gagazﬁiiﬁm~@f%2@ to 257
g@f 500 gm and ﬁ&ghyagaiati@@'ia sﬁe‘gaii'aaiiééxaa from
‘healthy plante for the sane ﬁ@aaaﬁ is “&5 Lo %&&.' %hﬁ e@rrésw
m&ﬁdiﬁg nopulation ﬁ&t@.fﬂ? ‘ST @maeaﬁ is 11? to. 106 and A
£7 to 108. The parasitie fﬁfm& g?@&ﬁﬁg in 20 gm of the hane%y
top 1afected roots 18 117 o 122 &n& in %ﬁ&lthy raaﬁ& i@ ?@
‘o BO daring ?%iﬁy ﬁd%ﬁﬁﬁ and 180 ta 154 and %ﬁ ra@sfoﬁivaly

during shmm@r.a@aaaﬁ. “’@ war&siti forms @ba@yvﬁ&

sosulation of

g;a The

lenghag gp. énd Hell

0lus 3. ia the ooil ﬁafiﬁg'ﬁﬁmmér ssason -

iz negligible when compered to thet of rainy season,

7

LOGALITY 18 - BAUBARA

M,ﬁzi@,&;m (4)1]

L

1~$& of ﬁallaetioﬂ* Bansna Research Station Farm,
Kennara, Trichur Bletrict.

Type of aailg', . Clayey loam
{Othar detalle as anﬁ@rfzmeﬁii@3(~,l}
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iwamzm are i’amiahacz m Table 15s It le zeen . _
| %hai: the total nemsbode pamlamm per 500 gn of soll collews

. eted fron Kokkan infocted benena plants is 241 to 301 and

the population preseont in the soil collected frem h@&&ﬂﬁy

‘banens pleats 48 210 to 247 during rainy seaspn as against
respective populetions of 87 to 121 and 67 to 124 ﬁurmg
sugaer seasone The gmmﬁ itde mp@z&mam prezent per 20 pm

of the zoots show a yange of 125 to 182 in the case of
diseasnd plants ang 87 in the t&ase_ of haslthy plantsy during
vulny season snd 157 to 181 and 110 to 117 respsetively
éfzwmg “the B mmm. The gamza& im forus @wwvm are

_ i i ERey Eobylonchus BEhUS SRe of

" which the pﬁ;mmman of Radopt ,a&. in the roots are seen

very high whén compared to the other Two.

. The roots of banans plants infested by the nemas
tcaéfé% showed the presence of retten and <iscoloured '.patzz:!:aad
A msiéns’ on thag. On mmmimmm, it wag found %:}mft Bgﬁg-

3 ﬁﬁ@lmﬁt‘?éﬁﬁfwﬂ‘h"k otyden f‘} invaded the Foobe snd
wers prezent within the root tissuss mostly confined to the

tissues surrounding the votten patches (Flates 1, 2 & e In

the case of Hgdoohol

18 osge alsd could be ssen wziﬁhm the
root tissues ﬁ‘«‘l%&@ 3 & %}, N
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DIscyssioN R
fesulte of the survey of nematodeg found in assoe-
clation with bansns in Kerala show that the parasitic forms
apong them belong to four genera, vig,, Heligotylanchug,
Hetylenchus, Radosholus and Lrigonemoideg. The distribution

of the different genera is depicted in Fige 1,

it may\be seen that the pavasitic nemstodes coming
under -the genus Helicotvlenchus sre present in all the nlaces
i.2. from Vellayeni in the gouth to Trichur and EKannars in
the ﬁorth. The genus Hotylenchus is also common in the soil
in all the pleces except Vellayanl and Trivandrunm of the lcam§“

tract. The genus fHgdopholus (the spaciss gressnt sppesrs Lo

h@-ﬁgﬁgg@g}gg,giﬁiliﬁ) is aba@nt'at Chevars, Maveliksrs and

| Xayambulon of the sandy soil tract and ot Palodey Vellayani
#nd Trivendrum of the loamy soil tract, Thus it agéaaw& that
the g@néﬂ hag not sg%a&a to the South beyond eh@nganhur,'aad
is prevalent in the region between Chengennur in the south

snd Trichur in the north and probably beyond this ﬁi&@@ also
in the north which wse not surveyed under the present etudies,
Nematodes of this genus are found in lsteritie, clayey and
clayéy loam soils. Helir gt azl (3@66) recorded Eéﬁagﬁglﬁﬁ
ﬁé&iiiﬁ on banane at Kighekkencherry in ?alghat Disirict, The

present observations show that this injurioue nematode haa |
Cric nemod de

epread to & large area in this Stats, The ganus



EFIEE EEE FEE FEE

14

[5] [] [5]

s

TRIVANDRUM

l
ALODE —l
J

-

ELL AYAN]

03]

LCH AVAR A l

l- KAYAMKUL AM 1

LMAVEL\KARA 1

ICHENGANNUR ~,

LT\R\JVALLA I
l VALLAM KULAM I

[AL\_EPPEY

[MONKOMPU ]

I AMBALAPUZHA —I

N\

MAP SHOWING THE DISTRIBUTION OF THE PARASITIC GENERA
OF NEMATODES FOUND IN ASS0CIATION WITH BANANA

N
CANNANORE :
] 4
A\ S S
A\
\
\ - .
\ KOZHIKODE :

ERNAKULAM -

\ YL HEV {
(¢ o )

\\ KOTTAYAM

S s\
ALLEBPES (77 ™ s e

Cee { 7

\\ ARRS 7/ k!
. © P .
Voo O%%gL.
ARLS *8°9 ™

ve, /--)
Si.:, .'-'F. -
S
A\

QUILON

LALWAY E —I

lTR\CHuR l
[K/—\NNARA I

2
® GENUS RADOPHOLUS \ b

® GENUS ROTYLENCHUS TRIVANDRUM

® GENUS HELYCOTYLENCHUS \\".
3

e GENUS CRICONEMOIDES \

AN




is seen only st Trivendrum in loasmy soil and thet teoo during

rédny ecason only,

A perusal of the recults will slsc show that the
2011 around banana plonte harbours a isrpe populatiocn of
non-parasitic nemstodes besides the pervasitic forme. The
population éf‘th@ nematode Teuna 18 correlated with the tipe
of sull, climate aud condition of the plent., Thess corree
lstions observed in the present studice sre summarised in
Tzbles 36 and 17 and figures 2 to 7 and are discuseed below.

1) Naplegion in_ the g@@aﬁgﬁgﬁgggglatian 3gm§ggatigg_ﬁg
tie condition of heaana alantsg

The éqaditiem of the hanena plants considered in-
thede observations is vhether the plents sre healchy or in-
fecred with bunchy top disease, A gerusal of the summary re=
-pragentations of the rosults referred to abtove wlll show that
the population of the parasitic forms both in the scil and
in the roots ie invgriably wore in association with the
Al sensad gléﬂ%m than in é@%@éiati@ﬁ with healithy plants,
This difference is considerably high in certsin localities
like Chavare and Havelikera where the g@@&laﬁisa of @ara&itie'
n@maﬂcé&a’i& taree or more tlmes more in the soll of diseased

alents than in the goil of heslthy slents,

The populetion of- non-parasitic nematodes in the -

- s0ll doss not show ady vevlation due Yo the diseased or -
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healthy condition of the banana plants. It is the psrasitic
Forme only, which derive their ﬁutriﬁieﬂ frem the host plents
as the non-psrasitie forms are elther saprophytes or predators
and not glant feedere, So it is only logical to derdve. thas
the lncreased population of the parasitic forme feeding on the
rooty of dlesased plants igrh@mauga they are ablé to get some |
additlonsl nutritlive faeéara from such'glants end wnich is not
svailable in healthy plaats, ﬁsfiﬂitiﬁa conclugione can,
however, be drawn only after objiective studies on this aspsect
have baen made, ‘

2) Yoristions in the nepotods qggg;et"ﬁ
ﬁgim&ﬂiﬁ.sﬁg_lniﬁan

Ag th& most importent factor of the soll which
g@vsrhs'tha populacion of seil aﬁmatﬁﬁeg ig the molasture c§ﬂ~
tent of the soll, éhé'gapulatian of the nematodes in the soll
- was obsgrved during the raiay w&a@mﬁ‘ané ﬁurins-tha dry eesason
(rainless seasom). Lrrespactivs of the type of voil, the
nemetode pepulerion - both parasitic snd non-perasitic - in
ihe soil 1s Jound sipaifleantly high é&ring_ﬁh@ rainy ssason
than during the x@inlass'aaaaan; PThis observation holds equelly
good for boih héﬁlﬁﬁ?‘aﬁd disansad pl&ﬂﬁa. On the other hand,
the population of the parasitice nenetodas within the rmot&s is
saen to be lower during the raiﬁy gaason than during tba ary

SEH8ON 3 irrﬁﬁnﬁcui"a of wuathar @ plants are heslthy or .

diseased end irrespactive of the typa of soil., This wmay be



because, the porasitic newatodes ceek shelter in larger nambefs;'
within the roots to escape from the sdverslties of the dry cone
dision @31ﬁting,in.th@'ﬁail &uring tﬁé redinless season, it

- may algso be due to the muluiplication of nemaiodes within the
roots and the absence of it in the soil.

3) ¥Yapiations in the nematode ponulation in ralation fo the
tyoe of goil -

Sumples of nematoder ware studied from iaamy, saﬂéy,
lateritie, clayey and clayey loam soile, Rasults {(Tigs. 2‘~'4)
will show that the @Q@u&atian_@f the parseitlc nematodes is
ﬁigh io -the sﬁﬁéy and loamy soils and 1o§ in the 1ateritic,
slayey and clayey loam aéiis. @hiakis.th@ cage during both ;_
valny and dry seasons, In ths cace of nan»@araaitia nematodes
lateritle type of soll éup@arts the meximam peopulation followed
in ihg deseending order by sandy, clayey loam, lounmy and clayey
goils. As regards the @ogulaxisn of the paraﬁitie namatodes
within the roote of banane, roots of banana grawiﬂg in the -
clayey losm soiliz show the hirhest nematods infestasion
£ollowed in the descending order by the slants growlng in the

~

lateritic, sandy, clayey and loamy solls,



(TABLE 16 - Mean nemstode populstion in relation to climate, conditicn
: of the plant aad soil types -

Rainy senson Summat seseon

Type Conditien In goil ‘In roote In soil - In roots
of of the {800 gm) (20 gm) (500 gm) (26 om)

Parogi- HNoneparse Poya- lParaw Honepara~ Palae
- bie gitic - sitle slvie sitic . aitie

phseased 162 B8 . 48 45 74 64
Heslthy - - 106 154 o8 24 83 39

Loany

Dlsoased 176 208 81 88 94 124
fealthy €7 187 &8 27 ] - BR

Sandy

Pisessed 84 239 ®4. 28 117 . 108
Healthy 41 286 . 88 18 =2y 0 21

Laterite

~

Disassed 46 06 75 g7 es e
Healthy %2 w2 - s @0 85 g2

tlayay

~ M anased 56 181 197 o2 93 148
Clayey :
losm Heslthy Y | 182 75 17 79 97
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TABLE 17 - Mean nematode psnulanion 1a different lccalities in “ela-
hion to climate snd ¢cnditian of the plant

i

. Eainy‘seasan Summer season
) ~, Condition 1o soil In roots in goil In roots
Locality a§ the - (800 gm) (20 gm) (BCC gm) = (80 gm) |
5)‘ an’&; “—‘-“n*nq.'“w‘-pm--“p”»'-bqp-z.ﬁh*-nmmm*ﬁﬁﬁk'“ﬂﬁﬂh‘--&
Parasi- Non-para- Para- Parae Nonepara~ Parge
- tie sitie sitle sitic - sitic gitic

” » ””“M‘sﬁwuﬂu.‘ﬂhﬂ“ﬂ.w‘*ﬂnﬂ‘*“-W-N."‘“&“ﬂm’ﬂ”ﬂ&“"ﬂ“““ﬁ”“-ﬂ“ 3

38 91 124 185 120

‘Disgasad 430 23
Tyivandrum . ' ‘
Hlealthy 301 236 €5 63 - 175 71
Dleeased 4 - . 43 25 2 - 2z 48
Palode | , . ,
- sealshyi 3 a2 10 ki o6 20
Diseased 23 e 1@ 10 56 24
Vellaysni _ - . - »
, . Healthy 14 94 10 7 438 - 7
Dleamesd 386 - 298 77 85 a7 114
Chavara ‘ _ . ) ’
Haalthy 58 182 &2 27 71 86
Disessed 128 165 84 68 05 129
Kayamkulam | _ ‘
daelthy 6o 124 G4 a7 7€ 111
"~ Diceased = 214 ooz 82 110 g0 149
Mavelikara . : g
. Healthy = 74 254 81 - 27 7w’ 80

cﬂnﬁd. »ee
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, . flainy soason : Summer season
e Sonditi@n. In soi1  In roots In s0il  In roots
Locality o§.the {800 gm) - (20 gm) {800 gm) (?D gm)
plant | o 0 e 0
- Parasi- Hon-para~ Parae Paras ﬁon-narao “ara-
‘ tie sitic sitie sitlc aitic si&ic
: Dlssasea 88 2ap o3 22 159 110
Chengennor : o |
fiealthy . 2 180 70 ® 180 20
{ Discased 52 140 118 . 80 107 110
Thirgvalla ' ‘ _ ' 3 : ‘
: Heslthy 29 188 5153 18 1560 74
- Diseased 114 205 76 o8 £6 206
Vallaminlam . : A
Hoalthy 681 234 59 22 &l €0
Dissmsed 58 110 92 28 64 140
Allsppey | : | | . |
I Healthy 28 e - 67 18 635 ;Ql
B Diseased 42 115 54 22 66 95
Monkumpu : . :
: - Healthy a0 114 o es 18 39 | &6
Diseased 38 85 78 21 161 102
Ambalapuzha ' . '
: Healthy - e, - (el €68 28 152 91

- Dieessed . 57 163 82, 26 o4 118
Ay Healthy - 97 158 s 18 7 88
. Dieessed . 46 208 120 22 . 108 152
LT fealshy 42 148 80 7 78 20
o Digessed 63 . 208 129 1% 86 . 169
SOANBYR  eslthy 44 186 g7 16 81 - 114

ﬂs-ﬂ”“&*ﬂﬂﬂ“ﬂﬁﬂ'-#“‘-”-*’---"*-ﬁ-’."ﬂ.v-OU-mﬁnﬁuﬂﬂﬂﬁﬂ-bunuﬂbnﬂﬂbf‘*nﬁnuh”--.
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SUMMARY AND CONGLUSIONS SR

( & tca&l'of_lzﬂ'samplaa of soil and 120 semples of
roots of ban&na;wawé collected from 15 loealitics between
Yellayanl in the saaﬁh end Trichur in the north éndhth@ir

nematode foune extracted and examined to ascertainie.

a) The genera of parasitic nerstodos agsociated

with banasna aﬁd»ﬁhﬁif dietribaﬁibn.

B) ?a@ulatién of the neéatoéﬁs (paraaitlc end noa-
parasitic) in the roots and soll of banana in
relation to whether the plant is healthy. or
diseased, éhﬁ éype éf“sgil and ?ainy or rain-

less soascns.

- The population of both ééxésitic and non-parasitice

" forms nresant in the soii isfhigh durdng rainy seaaan_than
duriﬁg,rainless EQR800, 1$zes@éctive a? the soil tyge'anﬁ
whether the plant is ﬁiseaaad or h@éléhy; ;ﬁh@ soil §0pu~
lation of paﬁééitic farmévis high in assccintion with diaé
euood plgnta in both the seasone and in 21l the five sailr
.tracta‘snrvayeé.‘ The @ﬁpélazian Qf-aen-parﬁﬁiﬁie fauns 1ﬁ th?
.scil‘ﬁcés no; show much variaiiqn with“reﬁp@ct to the cone

ditlon of the plant,

The population af‘@a?&sitic forme within the roots
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of banans is much bigher in diseased planbs thap im healthy
plants irrespactive of the type of soil in ubleh they growe
“he nemetode population within thoe reots is far more higher

during the summer season than Guring tho raloy Soasohe

The parvasiiic forme obscrved £all under fouy

geners viza, DBagond

' OF these, Grigo
Trivandrom whdch i3 a plece in the loamy solil trect, and

'

that tos in the radny season only. %he genus Rellooty

Eilie

ghug is distributed in all the ooll tractz, and in all the

lozalities ghudicd. Came s the eass vith Joty

bt 4ts populstion is very low in the ipamy soil. The gevus

i pregent in tho lateritle, alayoy and clayey
ioan splle and i dighributed from Sﬁ@agaﬂﬁur'&m cho couth
to Trichur in the north. It bas not spread to south of
latoritic soil btract and is absent in the sandy and loany

Thoe damepo esused by the nematodes to tho roois

of banana iz indicated,
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