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., p«ati©a _©f tia© ttesls, • , • '

He is feo Stoi II* ttdiania®, M.Se.^ Senior

fe«?l£itar ia for the ^alasM© »^g.g0®ti0a®

Qms^rnQtim ©ff©j?ed thmmghmt th® mmBB of

fefais iov^gfcigatioa* -

toalcii aa?# at3@ to Of. "iaii»,

m.s. C©DfMll)sC0©& Mag#), I>rit3€jlpal

^d'tereefeor of Agrictsltiira (S©s©aa'cb) for

IsiBdly providiag tli© a@<?@e«af-yi fm^ilitiea fsr tha eeaaaofe.

©f fhia

%tl> readereiS Isy Afera^asa ll»Se,(%«)s • •

aad Stoi &.?, Kasagea^ M.Se* C-Ag*)?. I«ctaf©r® ifi iato^logy

is th© pwBpmBtim ©f fclif tfe©®i0 ia. ngratefully 0i0kii.owted^tl*

iicteaowla^^msists W© ®lso -©3?pr©®is©d. 'to the -G&iyefn*

mess.fc of Sc-jpela fo2» depatiiig tli@ Stt'felio? fco uad^rgo tfe© post-

gpaSaafc® io A#.'icaitwa3. ts^0si©l0i5f.
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um Of

m0M& I . .Map I©£Sle. afesswitog
•Qt tte® |3s3?asiti6 geatta, ^ iimatoiiss' •

• fomi ia «tss0aia%i@E i^itli toauiisa*

H r#ftilaMori of ismpit0<l:^s ia^
-tn© mil ©f taiaa ts :p#Xati©a t#
e4i®a%®, soil imi of

• tli«. plmt# •

IIS • Fspttla^ioa af aoa*f»ssilie
, . ia s^li- of teanaaa ia if^latioa fea

soil type Olid, esaidifcioii &t
fltat#

If Fofjilafeioa 0f ia tfe.®
0f tesaaaa to tO'

s©il tfp© aii4 ©eai^litioii «f

t • . ? • " :P©fm3.aticn:i ©f pai>a®iis4s a^satafies in-
. 'to soli, of fcaasiift JLa-i^almtlosi t&

• ^4 g©ii6l.tios of Ml© ilsat
ofes#it?ad 'ftfe -^ayious localities*'.

** fZ • ' • Qi mBmpmmBitie- mmtmm '.
in §»i3. of hmm& in r@3L^ti€m. t©
'.©ii^te. m<^ e®a4iti@s ot. tlw plaafc

" - ra of s,e»afc0?i®s 111. tbss s'oots-
0f feisBam 4© r#lat4.©a t© eliaat©:

pim% &hmwm^ •-
^- •• • ^ losalifei®®#.

nM^ % taia^^ME. feSl gmm witbte
.-tbe'tlssuessFoiEssm, rtioS# .

1^.
lit M m y^aoBhoias staiuia aauit f«Bsi» «!«»

eggB- bemaa m^t tMrnm*

f
root 1jis«ae»*
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iKfHoiuetios. .^.

Flaat' parasifeic'uematod^s coaafcituta a ma^or liusit-

- lag faetof of agi'ic^Itupal p^odttctloa*. fill recently, feh©^
' -(Tx

©xceediagiy small worirlike orgmisme as a little

feQOwa e '̂oiip bs'caae^ of the diffieolti©®-.involved In isiolatiag

them fro® tli© soil ©fld plant tlBsmB and prepaying them far

datailed ®tudie©. oa tlaeir. idenisifieafcloa sad tii.eir relatlon-

, ship with plaate*

iematolog^r is still in its infmof io Iriaia md

researeb. la this field has- already hmn ialfeiat@fl at various

contreg ia the country,- A pefusal of litsratur® Cloc.cit)

will show ih&t iaformatioa available oq th© plaat psrasitie

aetaatocles and th® role tliey play on tlio agricultu,fal economy,
\

In imia i© ffieagr©. , /

So fas lerala'is ecscerasci, practically ao voyk

-- : foas "beea done in this virgin and important field, fh©re are .

' -however" indieatioas that the plaat parasitic ne®atod©s play

a vital role as, ©a©mie® of•. cultivated crops in this state

also, 2hy8, n©ma.todes knowo to-highly deatnictive such

as- the bnr]E'0¥ing'nematoiae potersfeial

• eii0;!iiy of feaneaa, aad th©., citrus aeisatode fylQachulaa. l^sl-

n&n&tvms have already ho-en mmvdM to- be presant in

!Cerala disir 1966 aad iS6S), Boot feno.t aematodes

a^a" i^ready kaom as ©erioas ©saomies of vegetables bM other

.. ^
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crops siieli as gaiviflorae in this region (Sathya Hajan

Many ofeher nematode problems affecting agricul-

tus'© ia Kerala still res^-ai^ undetecfceQ aad. uosfcudled.

fhe preeeofc studies were heoce quidertalcen with a

view to initiate research is ths field of plaat parasitic

aematodeDj aad to'invite the iafcerest of worters to this

.field, la tha present studlesj an effort has.feeea made fco

survey th© types of aeisatodes foond in agsoclat^oti with

bajsaaa aad to uaierstand their aburjdance in relafcioa to vari

ous environmental factors,

Th© literature on the work gone In India o« plant

parasitle iio^atodss hava tmen reviewed.
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. BETOy OF-.LITBBAfUHE

A review of literature pelatiag to th© plant

parasitic aesatod© fauna ia India is presented in the follow

ing pag®©. fhe iQfomatiois av^labl© Is elaesified 'uBder'

the various genera of nematod©©,

1. Ga.Qua; Aahelencholdes

I " f

Dastar (1936) reported a diseass of ric© frosi

Ceiafcral Province caused by a species of jlah^lernehotaea. ite

infested .plants produced- white ©arhead®. Tip® of the deve

loping leaves get twisted md wriakleci with their apical

portioas turning yellow for an inch or two. The panicles

ware reduced in leagth and tb© kernels bec^e email and'

deforma'd. ftie aematodes were foaud iasid© the white gluraes

of til© steril© spitelete aad between the floral parts of the

under developed flomv bads,

, 'Bao tt ^ (1961) reported AtshQl^Qehoideg paridfelatis

Bastian and St€iiver^ia assoiciation ¥ith Sagarc^e in'Madras.

^m§.' ' Mmlm

PradUan (1963) studied the infestation by the grain

gall B0fBatode itoeaiina triticl on ^ai^aat, . fhe infeetatioa, led

to stoQted growth aad wriialsled sad twisted leaves of young

plai3tE, Th© earhoads ^re r©auced in sIb© with galled
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.grains • ear coe^@s - oa th©®, fh& Infested ©eeSs coal€

sepai'stsed from the yesi- by putfciag tbe grmlas in 16^ brin®

3'V §mum ~M%slBnQhQB

Bafeler ClSia) r©po.rt;©d lat^leaehu,^ .aagnstu^ Wlllpim
\

uadsF th© aan© S^lnsbM -Buti ®® a para-sit© on ric©

ia lolfeali aai fippera, catjsing & <3i8©a0© called "Ilfra'% qvbt

sii area of ®ix BilllQa.-acres♦ ihf^atafcioii caused coqs»

pieuoa® ssuoUag of th© plant, ^theriag of leaves® formation

of browfilah.aodal .patches ana sbpivelliag of gsaia©,.- .Burning
/

of st;ubbl©s pmvXM^nB feeliw®$a two susceseive ctops

mm recos©@a«i€i a© pt&v&ntlv^ measas'es agsdast th© diiiaasa,

Bi3?at (1965) ssM© tether et«ai@s oa th® infestatioEi ©f this

aesatod®. He- r©pQrfc€s<l tisat the syispto®© of th© diss®®@ were

s!:iowa by the plmtB thfe© weelca afta? t3?aasplsutiag. Initially,

tter® was slight' disoolou^atioa at' the collar region of th©

plants whlcti later Bptm^ to the Itjav©© which firially IM to

a ¥itfe©r@a 9f tiae plants-,

4>.' Oeaus-s aoalQlaiagg

M nudefsQiethe^ of Hoalolajmca was reported

fey Saa <1958) ooi. th© roota of bhiadi potato. 1-fee ii3fei?ted

pl^ts showed droppiag of the lower leave©.' the root system •

was foaad feaachy its app©©a?aae©. fh© affected- plaiits <31d not

wither u»l6s.0 aasoctatsd witli other diseaee© lilse bacterial
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wag r@corSea OQ sugareon©, pad4y,

ma telajal hf Baneyjl gj. ^ ii966) fro® Wast Beaeal-

nemtodQ waa found, to fee more, autssroas tn mzl &fmn^ the root

zon&m 3?h© iofasted pl^ts ©houed ©tutitiiig of the lateipaode®,

drooping of fell© foliar ayatem buA earliag of the aow leave©.

Mfeete'd paddy plane.® chajrsotefisad by 8tunt®d growth

and. ^isappj?6S9loa ©f eayh^aia fmm&tXou*

® e£. al ^,.Cl96l) resei'tea'iOCTloIaiiaiia Cobb
. ia associatic® witri eagaresae la Madras State.

S

tnf®Btmtlm of rim by Halicofcyleneh^s Bp, wm

fepofttd- by Birat <1S6S), Infesfcsd plants sh©wa« aiscolour-.

atloa of fche sollar m0.m followed, by the dla0olo«ratioa of

th© laaves# fh© ilisaas® sj^pfcoms appeared feweiaty one days

after feraagplaBttiifig* -Ultimately th9 plaits asv€6lop@d a

appe'ar'ancQ, flae preseac© of Sailcotylmchiis arvthr.!'

nae .^issaraari is th© soil aroaad the roots o-f sugarcane in

Madras was reported by Bao §t a|,(i96l)*

QQaaas ffetiQyodCTa

\

%ysr (19SS) rei^orted Hoteyodera yadieicQla Mailer

©IS asgaresne fro© Bmt-h Iniia* ?aras±ti®atloi5' of fcft® roofc.s

by thl® saasato<a© eattiisil sswre gall'tormafeicmj t'ise siz© of

ih© galla fa-aaa ranging en© isicfa. to am ana a half
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iisclies in aia®0fc©r» 4yyar CISS6) that- attacked .

plants initially pr@s@i3t©d a €¥&rfe^ appeafatic© and satea©-

qu@Btly slipwefi Hilteiag, fh© lemm turoea ^bIIqw a»a the

roots mm ssalfo^msd \etth va^ionsl^? shajjad BmillngB on thm,

Fayfclal sterllisat-ioo, trap OTOppiag aad eoil ar^ischiag with

fomalifi ®r €srton bi eulphid© mr® eff'&etlvs, iis eosifci'oliiag

feh@ iiemafeoie# Qiola®.y reagra® aad ^alg© mo<3©rst@Iy

s-asistant to tis© attack of tMs neisatodfj mQ hmc^ th©s© mm

•r@cos®i©ndea for .eyop rotation programss (Ay;^8S'5 1938). llisder

co^iditloas obtaiQiag is Seaffe ladla, this Eitmauod© thi*iv©a

well aus'irig Aaguat to Febraayy. Ife wa© abuadsmt iiii' eaady

poroias ®0lla of loos# texfcwe provided there Mas siifftei^at

ffioiat-ure. lUmf elsyey soil® md loggsi or ^ry soils-

relatively not tmouT&d •'by 1« fa^lei.cola (Ayyar.? 1933).

¥^e foimd thai' t:he damag© eaas®^ fey tIs® aematod©

was cenatdersMf i*®d«c$d by sterilislag tb® soil with stilpharid

aeidf cairfeolic- seid, Basniolcl© 01* potmBim Q^anM%, vpaftial

®t©rilisatioa aecompaaisd foy. tre^ eropplRg more effective .

thaa asay of' ths.abow tr©atm@ais alone•'"S'oii drenctiiag with

iovmBltn gme G&tiBfsi&my eoHitrol of tb© p?yrasifce. A

treatiBSSfc with potassia® eya!iid# bdA Bj??soaios sulpbat® i»as

fousi. to fe© the BO©t affeetii?© %Tm%mm% against tt,

Masa a&g-adisiaaa (plaataia) was recorded as a su,sc©pfcl-Is2.@

hoet. CAyyar 1933K

Ayyar (1933) o'bser'^e^ that tIaa p'opalatioa of
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i3is©a©© of rice. The s^'spto'ss of the disease rep^^e-

• 8@nted the combina^ effect of the reduction its ^oot function •

along with th© developtseot of nw foots consequent oo asraafco^©

iafestatioa. fhe exact relationship between the nsmatodas

ami .til© diseas® wag Qot establiehed,' Bi^at ,<1966) '

©feservad that the ©ymptoffls of th@ sppesr©!^ three

mok& B.ftm traQsplaQting, Initially there i#a0 a slight <3ig-

colouration st the collar' I'egion of tlia plant ^Ich later'

spread to th@ leaTO®, Ultinately tij© plsmte developed a

withered app^aai'TiUe©,

^ • Thl& mmBiiode was fouai in associatioia .witli fvlenchas

- . MEMMm all cases of iafeetion oa rice (Birat 1965),-

, V Smm-" mmmsmUb- • . •

.A new 'spacies of ..Longiciorella waa mportM hy-Et^an

gfc aJ,;(i96S) from i^FiOrah is Horth India, ocmTlng mfom^ th©

roots Qt apricote. fh© mmuto^ ii^faetatlon led to tho ¥ilt-

tng Qf leavesj'general sickly appesj'aRe© snd retarded, • •

'-r of tbe plants, ffe© was f;lGo eooeideraMy redo.e©d»

'SBmms miQldoevn^

Chathopsdhyay a|. Cl06g) ofeserved M^loiaogy^.©

ia.eagnlta infesting Jut© pXmts Gorphpr^s caBsal>ay£e iri fe'est
r •

Bsfigai. itiaeecl §£ a|, (1960) fom& that majority of tlie va?i«

eties SSO? fl7 and SP60 and I'licofciaoa MiiStlea varieties-
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i?Sg^9 md Motiliari showed more or lee® aeytral' effect on the

infestation by the, oemfeod© larva®. %© f^iGofelana tabaeam

varieties C65 ISO aad. K49 afetifacfc®<5 the las?va® vhil©

mh&mm variety SF7G and N. raetica varlsfcy fS38 haa a r©-

peilaat ©ff©et: on tliem. It was also observed that in tests
' 0 , .

tjsiag ©xeised rootss th® la;rval pesseti'a.iiaQ was tu© hig-Jiest
k

ia tlie roots of posnkln and Chia@a© cabfea^, : Boots of pea®

racidish and Indian flat boaxi© had a repellant: effect on the "

larva©.' .

. 'Boat d@ffu8at@s .fro® hoBt plaats lilse tottl® gou.i?d

a^d tomato stismlafeed the hatching of the eggs of tha- UQsa-

•-tosie^>--'¥di©r:eas. -cllffasat©s,-fi'-0ii3,®0Fglmfs and wheat ..iiea tio. iJ'i-

fliieaice o« hatching, feactiiogs obtaiaei tfom soils .

susceptible plants vasra grofen, aistiucfcly stiisalafeed hatching

while those prspared "frotB,soils ¥h^r© uon-host plsfifes wars

gj?o\#n had no hstchiag stimulus C^aaed gt a| i960).

aitt (1960) rspoftad th© tncl&enm of MeloidottMie

iQeogMita- (K.0fold md whit®) on Mttor jut® Gorchogaa

ffaasulsTlB ana Jfios-bittw 3-9«e .C0r.ch.Qyt.3e olitotlm fvom W©Bfc

Bengal, it wag obssrvad that^ eventhoasts th© roots of infected

plmtQ showed galling^ they grew nsrmslly without .salfomatioa

of th© leaves m€i stom. aande a|. (1961) ]?sport©d Meloido-

gyne iocogniite fars aerlta as a eaasal ag^at for th© root
/

galls of betel vlae .from' Maslk,
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liiwetigatioas by Birst (X963) sh.©y®a that accmsula-

tlcm of nlttogBu fa¥our@a s^oot ^ot development, mile accu-

misl&tlQU of fjhcssphorotis did mt have my effect m a@mic

aetivit.y* iChasina,^ (3.964) obs®r*/@5l tfias ^ potato variety

'̂̂ 294 mBlBtM Ijoifaefciou by this n^siafeoda.

t%m iscia@ne© ©f MgJ.,ol,a.ogyqe iayaiBipa was
by S@a (19S8) m th@ roots of bliindi asd potato,' lie ^so

reported it as a parasit© of grats mil

H@ oft6e,rv©d. that the iaf©at©«3 plaats ^owod &

appeay-auce. with drsppiag of lomr iQawe aloag witii

the feaischy ustur© of th@ root s,^st©ij, ,0a tuber© it: proaueed

wapt like eruptions,

^ ijfr (1969) r8:|)0^t©d that Mmloldoi&mKS .latfaoica.

?©:p, aSSJsM Gsifewosd, iaf@atQd/TOgefcafele® fcaloagios: fc© Sola-

Qac©ae, LsgyMiiasae, aoi Malvaces©, -Xhiis sematode ma found

surviving ia tho soil for about tbi-©© ®cmths without a'ly host,

Mditlorj of muriate of potaah ia the soil reaucafi fefe© n^aatofJe

iJijury to tli® ftoste.
I

Ssvi^ (li69) r®pQTtQ6 the oaG»r©tte@ of HelbldQ^ .

sagareaa© roots la lallikl^ppasi md sarrouading

sr©a.e 4a Mad?®® State,

fhe inflaeiace Qf teiperattj?© smd hydrogeo ioa coa- -

ceatpatis^ oa the tiatdilag of the eggs of Meloidng^rngi iai?aaiGa
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mB -Biiumm by ^ ^ (1960). ffe© iaaxi®us featchtsg

©e€«?9d afc 8S^C» -A ^arp decliQ® ia featdsisg^ peresotsg® waa
ofes©rv@d afe 36®C m4. hatefeiog .was- completely arrested, afc 40OC,

Hatdiisg was v&ry poor at lowaii» temperatur©® fspom lOOs
t© is^e, T&© Mstchiag percent®^ ms fouua t© Is© th,9 highest'
et 8 pE of 7. fliere wa® sharp decliji© in Hatching pereesta^
at pH 8 aiid has^ilag was cdisplafeely ar:r©st®4 at ?H 2 to 3,

^ Mirula CliSl) 6tiiiili©d the relative'efficiency of IB,
SBB and isBiagon in eoatrolling th© i-oofe-tejofe mmtode Hsloid^^

, -i^ occisrred as a p#st of potato in P&taa. m
at 400. lbs per gave best in %m coa®©e«tive yeafa

. ae only 10^ of t-hf.fc_al«j?s «ar@_;iaf@ctad ®@ agsiast plotn treatesj
witoh EIB at S0O lbs p&T mm showad m iofestatiao at

lSmB$ is til© s©co£iS' -Ifesagou at gO.lb© p@!? a©i*@ show^oi •
17»Bfi tofestatioa lo tha first jresr and l2,Sf- isifastafcion ifi- th®

a@a®pcl

Vij&yalafeghffil ^ (3.862) obee.fvaa thafc ©useeptible
sagafcaue cuttings %ihea plaated to sasd beds aa^ itinoculated

with ©qti®l nnsbera of root lisiot fi€.!aatofi© javaalca

'fc®r©ifs^ sweilis^gs wltMa a fortQlglit;, Bat is th& mm of

TOsistsQfc varieties, such tereiioal ®%f©llis3gs wsi*© not obsarved#

Qim^y gl <1963) fecorderl emmemu.

SleiSI^ §2.* ®-s host® of KQlQidogvaQ .lavaBlca.

Birat (1S66) cari?i©cl out field ©sp^rlai^atg to-
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Boots of the attaeked plaats MBre rotten- with little.or m side

yoots^ fhe rocfcisg, extm&Bd into- the psaadosfeem also, in

.aa^aiaeea stages-of inf@statioa,

18. egaags a^_fc!yl.aachiilta.8

fii© renifom mm&%ode Botvlenchulos getilfogisig

lAnford mS was re-portoil a® a- pamsite ©s the roots

of MmmiMm BMm Ismi9 Mbei§Is» susa mtras

XMUmQI^ by Siadiqi" <1960),

OecaiTeaee of flj® Gifcrsis aessafeod® j^|,-

aiS^l£M£ '^hh, was yepertea fmm MlgBm ky SicMiql <1960),

Abom BQ^ ©f tfa® eitfti© plmtB foond isi: th© arsa v@m ieifosftea •

¥it^ tblB jrj©S58Jtod@» file eltrtis asuafeod® wm fom4 isfe©ciug

aims jijigaii® ma MMm mMsaUm*

Sail* (1066) r®ported fro® Kerala State for the first'

time t̂he pi»ijs#Qc© of f.Ylenebu:iyi..g. .s^MpePQ:t:i«.a:ia €&bh iafssting

• th© Foots of citras at ilelliaiipafcliy. Be reported tikmt tfe®

trem iafested by tfeie root psrasite appeared etuQte-a witis

typlca^l fileclin® sjffsptosm. Detailed ©ssslRatioii of tb® irifesised

roots aft®f etaiiiiag reveeled tlie py#&#iic® of fehls neaatoiae

iaslcl® the ro©t tisBaes, • ' "

14. Maass

ffee pr@e©ac© of Xiahiagiia. oaisthohvgfeercm Loos
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C" _

iSi soil coilsfreia around the roofcs of Calaisi?.a sp» .%i<3

MMmmMB. mpQTtBd, by Siddiqi (1961) from
Aligaiffe^ .

- ' Birat Cl96S) reporS©^ Mabirietsa iiaidiciis aser as a

pai'-asit© (M pic@ in Siliaj** fh© a©sjstt0^@ produced diseae©

sy®3fe0!gs thrse w©@lce aftef t;rsij©|jl®ting, Th© slight "dis-

colour.afcioa iaibially a©t9i at th® collar region of eh® plants

Bpm%d to the leaves and finally the plants Bboma a with©ra<3

appearance ♦ fiiig aamatod© was ^oerally fousa togeth@s? with

SEMm*

%

H'



MATERIALS
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MATlEXilX,E Mm MriMODB,

Materisl.^

C'̂ ) 1^130 follwipg ©q'uip-gseist mxB i%md
for 6lia p,mmnt sfcydiess-

.8-smat0de slG-^eKs

WlvB ll,S. sts.Qdar«i sieve® O'f sassh®® 20, 60, 100j•
200 mi 52S -pev square inch mai® by 'Dfrnl Mfg, Co., Cfeleag©,
were us©4 for ste^isag oat the nesiatoSes la She, toll mspmBlm.

m ordimry glae© imxml af lo oa aiametejr, ..fitted'
with a IS cm long rta.feber tub© haviag a piach cock mmToiling

, ayst©® at'its -isall aria wm® for filtering nms^tomB

! present in tbs ©ail siscrpeftsioss.

. ''Satesaa* facial tissue paper of sis© 21 eta 3t

16 cm wa^ aged for separetiag the a0®#,fc©d@a pmmnt %m th@ soil

saspeasiGQ.

Mlr@ es'tjgoa

20 mah gaivsijlsei ±Ton yim gauze of sl^e IS cm je

16 m um a# a sai^port for the tiseu© papes- ^h%l& filtering
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tiae Q®maiodes» flie gauze was made list© a circialar flat

bottoised twRy Jost fittiag into the tmml,

Mhsr,.eQiT.iatB.efsfc s

. Dtliei' eqaipsieot us@d for the staaiss itiGlatfad th© ^

•followiogs-

;

a.) Two nufflbsrs of @naM©led. basins sads of SO 'as
diaiBSfcei' 8 o® heipht for waaljing the soll»

2) FuTOl to eapport the f.mmlB when s©t'
ap toT filurstioa.

3) Six nuBteers of tssaktps -©f 2&0 ec papacitj.
4) one Qraiuary wash batfcl® %& wmh dam th© rjesa-

fcofes vith a oloit' Etreas of water from the
sieves, to tlb© feeakers,

5) Om sqmm^ comUnB <?e?spes)' of &lze 7
X 7 oia having % cm x I m sqaar© sjarkiags oa it
for countiag th© aimlser.of aemafiodee pr©89«t
in the soil sud roDt ©sfeFacta-*

6) Glaas wool, for supporting tb@ coverslips
maKiog pmrnmeat- mounts of the ri^aiatodee,

7) mnt nuraljei's of verj- fin© a©©<il@s to feeasa the
plant tlssaes.

8) %©ci.saii tubes 8 ca long ead 2 am in to '
preaspva the soil 0Ktl^act and root® tow further
esajririafcioa a«<S couating.

.9) Oae. spirit laeip to h@st isafore
pTBsmmMtmrn

W) Cavity fcloetes Qf sis© 4 c® x 4 c!b aisd 8 cm. 3C 8 em
for fcalciEig the root bl&s for toasiag,

11) Hi<jro®cope0

12) Pipettes •



.•\IP^'
•©seijui

0fQ.^4©lpmmps'̂mmtrnm^m^mm«fe^e

mm%is®®«®^fof•®®'£^©a®ssis
s@9©t®»o®ltSttfiifB^s»a_

''.^y'

•p#a©MGS@seafSSI%&w^,'pi®

Ptl'̂BCiBtptt©a©l|itfMtp©**^0<I®,%

mmwmttwm

.^^•'@e|s@a.^tsi IJ

mWmCt8-ff®®

^mtoo@l<i

«:imonQ###^imc.s©ft|.f0$iop©.®iww
'©^G^i®ip^©Dssmike^ltJO

'stSBeia.^^sassspiij»esto®^aip@Aj0s@5i

pa^^ns«iittof|iit«®tmm^m^'stmmos^^ISf^if

*C3f0ls©t©3«»ttf©4t®s©iiClJO©i|g /

tioifsi:osB<$5ot^f@t0©^^sil^

©'̂feofj@t|:^-o^,f©ppw©g-p©e«

•©©pSft'gaStISWftipil^SO®©1|&S(S^0ffOSSl|t"Sllf4^#S#3^EOf^UfSS

m€$®ti|I«aio|stSfpSt^

im

1%
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md roots mm collected fro© the feasa of healthy hmm&.-plmts

•ana fro® th® base of toaasiaa plaiats infected witfi teachy top .

disease,' For drawing these samples, about SOD of the soil

md 60 gci of the roots eacb w©r© collected from tli© bases of

• f©ar plants at depths of 4 - 7 laches,' %© soil mlleetM 'fvm

'• the four plants mte mixe^ up to^th&v' m& a qumtity of 600 gm
-9

. - .was dram out of.it to form th@ ss®pl© tO' bs aRalysefi is the

studies, - flie root© collected from th© four -plBiits also ¥©r®

pooled toother, chopped and ®lxea up ©Qd SO gtn <iT&m out of

It to forts tbe ©ample for furtlier atadi^a, 'Botlj soil aasi foot

4" ' • samples mm collected in p'olythcsne bags to pr^veat any loss

of soistiarf!.,-

PyocQsei^ae &t .soil...saRialeas •' ,

• ^ soil B&mpl&B vem waehea to isolate the rietnatodes

. i» the® by adopting tb® ©ethoi of' Christie md PetTj (1951)

m6 the aeKstocles were racovei^©ai fro® tha' ^/ashlag® by th© modi

fied' Baermaan funnel -tecliatque, Th© techaique ms as follows!

Afcoiit 600 of the Eoil was i^oighed. oist md tatasa in

a'basin aacl'it was thorou^ly rai3<ed with thrice the quantity
r

of water,, 'After 2?@ffi0¥iag tbs- root© eeia very rough •particles',

tials soil suspeasios ¥s.a passes! tforowgh a series of sieves of

20j €0j 10b5 200 BBd SS5 meshes por square inch, The fine

silt and aa®stodes ooll^QtM ia 100|; 300 aM S25'»esh sieves,

after .repeatod wa^shisg with cl©ai3 -o'stey, •wr© wasfeed dow into



,,a feeakei' tiaiag a minisusi quaotity of water* fhs boater vas

fept «5iidist;uffeed for half aa. haut and tli© supematsat wat0p)

if any, was pipetted oat wlfchout dlstisrljitig the settled silt

arid nematodes. The conceatraesd saspeRsion thus 'obtaiaed wa®

geatly poared over a layer ôf facial tissae paper kept on the

flat bottomed circtalar wire gaaz® tray in the Ba@i*mai5Q *s

funnel» funrj©! was filled with its base Just toue&ing

thB water Borface. fhe setclEjg was left'andlseurbed a»d at

• the end of 24 aadl -48 tioui^Sj SO cc of water Bach wa® <|raMi

out from the tail ©ad of th© fuBoel by loosening the-piach

"T - ' cock. These eontaiaed -the aematodas wl'iicn,had wiggled d.owQ

from above the. tissu© paper, fh© funn©! was again filled to th©

original level as done ©arller after ev®ry draw,

X - • . A hosogsaisor method ma adoptsa foi? eajtrEictirag th©

nematodee fro® the root samplQe collected, fh© root© were

gestly eleaied of any soil adheriag to them by holding them

in a stream of -water iiader a bap, *2h@ cleaned foots mining

"T' • 20 @n mre thee eliee^ into esall bite of less? than 3 mm ih -
• • • 1

length. They we?© then pat into the homog^nisor aloag with

5 ce of water. The homog&nl&or was switched on and worfed

first for 60 seconds aistd thm for another 60 ©esoEicIe with a

•br®ak of 30 secoade in hetwaea, Tm contents were then washed

down, into a beakes? using the laiQisius!' quantity of water from

a wash bottle,. A few d^ops of lOi formaline was added to
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the nematode sttspeasioa, fhe nematodes present la fch© "^nole

of th© aaspeasioa were'Counted uadsr a ste^io taicfoscop©,

Fixatioa. and oresQgyation of nomatodeai

i'h© aeaatode susperisioa die mm tfom the Baersann

f«£in@l was taJcen ia. a specimen tube. It was icept andisfctartee!

for IS 60 SO R5ifjat©g, '4iea tbe neisatod©s had settlsa to tia©

bottoms parfe of the water from the top was pipetted out, fhe

t-utje was gently fsteated' for about 60 second© over a ©pirit

lamp flama, %e nesatoaes were killed aod; rela^ted in this

procaas, fo this suBpensioaj an equal qaantity of 10% for®- •

alioe with a littl© CaCOg (Bate 1945) %iras .added,

fhe forsialia© po«i'®a into the nematocle saspensioa got' diluted

by tha water isj it thus tlie aeiaatodea came to b3 p3?esepved

ia 5% iolufcioa of tii© preservative.

Cmntlna of nQiaatodess

She suspension of nsmatodes collected an«J preserved

_ in S5S formaliae was tak®n ia a couotiag dish 'aadi all the ueui.a--

- " todes pr©seot in th@ extract were couistad, fhe oeaatodss ^er©

.counted andsr two raaiai categories, vig,, j^arasltio aad non-
•••.

• parasitic, fbe different f@f3®ra of th© parasitic for®s were

. eouatsa sepOTately, Coantia^ of the aematodes in the root

suspension alec> was doo© in the ©Isilar way.
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VELLAYANI 81

* L/BRA^H ^

Sfcalrtloig -of .aeraatodas. la'ifehin -rootei

.l^esh root© colleoted fsom th© field ves-© staiQ©a.

wifch Kstlsyluas blue in lacto,ph#nol Jfethylea© blae-

lactoplieisol) for studying the positioo of parasitic oemafco<3e©

vifehin the root tissoes^ • fh@ roots ¥©x'0 eat- small bits

of 6 ®!S sis© and irosersad ia the boiling staia. ffe'e l3oillng

was contisiued for aacj'Sh®r thi'e© minutes, ^en pooled» tfee

sealaed reots were traasferred to cleai? lactoplaenol • At the

end of 24.hoara9 th® nemfcoaes coald bs easily located within

she' root t.i®si3@s, 'Slnc® ttie roots xmm dmt&lmd ia elear

lactophesjol while th® rieiaefcode© retained the staio.

Maantlnc? of n^isatodgies

IJh® nemetodes mv® mouafced, in claar- lactopheriol with

glass wool suppos't;®, of fippfosi®at@ly fch© sara

mve chosea ahd four or fiv® of th©® were'arrmpg^d, @t feh© caatr®

of a of lactopheaol taksn'oa a cl©aa glasa slide, ."Shm®

bits of glass'wool ^hiQh mm of fch© Bam thiel^mB aa that- of

the Bpaelmeiis plsieed aroiina m& nematoaes as smport for

the coves? glass, Afte!? placing eove.T glaas, it was rlri,g©d
\

with
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DSfMLS OF SI^IIIES Ml) BER?tfS

lleB6.tpde.. opnulatlon .la, the soli, and" roots of-banana collect©^

"SsadieE haw© tieea nsade of 'the a©^a^oci@ fauisa found ^

ia association with banana in their, roots and soils collected

from tba different psyts of Kerala from Vsllayassi ia th@ South

to ^richur md Kaonara in the Horth. I)©tails ©f the samples

collected from the varloae loeallties .and of' th©" n©matoci©'

pdpalafcioas fouad in ^ach samjtl® ar© giv©q In the following

pa00©.^ I ^

• 1 ^ fBlVAHDBUM '

Qf

•fCowdiyfir, 'Spivaaarura • •

., losffiy

Place of eollQctioBis

Iyp9 of ©oil?

Collection of sssplees

.Analysis of roots?

Samples of soil sjiS-roots of
healthy banana plants and
baaaaa olmtB: iafect©d with
bunchy 'top dia©ias© mr®
collected, Cpllecfcioa of
ssiiiiples made lag two
saasoas vis,5 vnlQj sutrmior

. saasoass. •

^alysis of aematode® iis- Sataplse w@r© ppooessed hy
th© goils Christie and ?eri»y method asd

recoir'sred: Isy Baermm?! faasel
techRiqu©.

By homogi^aisor method

For details of collection of aaisples and arjalyais

of neffiatodee in- the aoil and roots of baoaaa s@© iindei?'

"Methoas",



•A- 4^: •4 A- •

fjiB&t; I - Aaalfsis sf aeaaftsiss Iw mix aafl rsotfj of feaamiR at frifimariia_

B^mon •
. mi

a©, of .a®5!iatoi@s

OonMSioa i'' ®00 S®
H©* :Qf Siffereat gsntra of parasitia tomB

^ats af
col.lee-

•|ioa.

. of tfes
plaat farm-

sitis

a&a-pa!?a-
sitie

fsttil. la seil gm)'
is • SI

M resfes (20 ga)
IB 01

• fatal

, Tlalay
26»n-66

BaneHf-
%op • (1 •) 4SS- Sit 7m 4ft ' to m S iS

-»ao- ^30- Ct): 437 ME 7rs -' 431 6 i4 84

Hssl&lil" CD 394 ;561 m§ 2m. m to m

. ill's©? S10 sn 30? «e»' m iW» . 61-

Sm«Bisr
38-3-6? top Ci) 11'̂ • ISO ^ 071 . Ill igi •#» •121

-<lo-- ^^30- (g) 13? .. 210 34? ' tm 118 118

-§©- Is^a-feliy CD SS 1©1 ^24? • sa '?3 -• .?2

-3©- (S) 60 • IS® •228 §0 «>» m MW 7Q

Urn - Qmim SalieotjXaaetae

CE Bmm Cl.ri©0aewli#s
i
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aesoltsi -'••

• Bsaults are' faraished in fabi® 1, It say fee seea /,-'•

fcliat daring ralay ssasoa the total population of th® necsa-

fcod©8 if! the soil ie 751 to 77S per 500 gs is the aoil of •'

•banc^y top affected banaisa planfce as agfeijjst 617 to 655

IQ th© eoil of healthy plants. Daring augers iih© populsttons

ar@ 271 to 347. and 288 to 247 re^ectlvsly'in dlseesed and

feealfchy plmt®, Xa the case of o8?Batoaes ia feh© roots, th®

popalafeioa ie 84 to S8 61 to 69 pe^ SO of Foot® of

<3is@asei and healthy plants reapsctively in I'lxiriy season aad

118 to 121 and 70 to 72 In eutsmer seasoa., The parasitic fom®

obs®rve^ a^e Hslicotylen£?hus so. aacl GrlGonQmaidgg so. of vhlch

the former is gior© .a^ndant than th© latter, • Criconegjoidea sq.

ie not 80en daring smamer season* ••

S';

'• Plac® of collectiong' _ Far® of th@ Caatral ^©cauut
, • Research Station, Palode,

.' ^ • Trivaadru® Diatriet.

'3^ype of soils Loamy

(Other details as iiader locality l)
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tMLM 2 Analysis ©f stt.rssloil-a.ii ia s&ll sa#-..ro©-ts 9f ^®ja.aaa mt faloi®-

Ssassis
aaa.

date- 0f
©011-00-•
ti©a

Goaaitioa

®f

t5lJ© •

, 'plaat

Sa, of amatO'^es Sa
SOS ,gii soil-

Para^ fotal'
aitis sitie

it©»^-of differ®!iife f;#a9ra ef ij-araaitie
fsrras

2a sail CS09 gsi.) la roots im ga) fotstl-
SO , as m • m '

•Ssiaj'
2S*'Tt-S« top •CD- 3 • ;49 , : §1 •• 1. , t • ' ^ It 11 -2S'
. -30- m 4 . 3f- " . - -41 •-g • •• ,g 14 ': 8, 2S

Mb&IUW' CD .4 23. • • ^27 4, • 5 7 12

—fi©— ; _ is) • 2- " •41 4$ , 1; • '• .t , a, i S

Sa»ap
fi-3«S7 .

Bsael^f-' •
top •. •• •(1)" t 31. • • 32 - •• •ms' • '22 SS;'• so"

-io- "•a©-. C2) 2 . :ss . , S5. • ' g •.: ' •• 29' 16 • 4S

-<l0- Ct] 1 • 18 19
.• 10 • •. . -14 g#.' •

-a©-' Cg>'- ,40 m 2f - ".15 •' M,

W - 'Qmrnn Sofejieae'lias '

IB . - Seivis IfeiieetflQuel-ias-

i
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- Hesults B.m t.a:baa.afce<i its f-afol© 2* It is sees that

du.riag rainy seassas the total' population of aesatodea In

0n bt soil iB 41 %Q 51 in fch© cag@ of- fetwcliy top affeetad

toanana plants and S7 to 43 ia fch® ease of healthy plants.

During somas®^ th© p©piala,tiOfis ar@ 32 to S5 ana 19 to 40 Tm»

peetivaly, Mith regard fco th@ population of tteisatode® in

SO'"gBi of the ro©fi©> 22 to 28 aomafeode's are obearveS- iu the

case of tenchy top iofectec? plants, eaa 8 to IS'for healtey

plant© ctariQe raloy seaeoOj as afpaiust 45, to 60 ana 24 to S6 '

during soEimer •sefisoa, fhe paragitic forms? ©bssrved ay©

Bot-vlQUehagj ..^p., and gielicot%rlegic-hug sp> fhe aopalation Q.f

these psrasifcie foris© la the eoil is vmy low.

LQCillJTg a -

?la<je of eolleefcion: %ricBltaral Collega Fara,
fallayani | •frivaaiifua Bisterlct;,

2yp©. of soil; IrOSffiy

(Other details ae under locality l)



A'

Seftsoa aiii
S«ite of

eollsetion

.4' 4: •A)
•y.

UABlst? 1 flaalysi© of aeaatoaes ia soil aai I'O&tB -of baaaaa n'2 fellafaai

Goailtloa
of me
plant

fo» of asma-'joiea la
500' ga soil

FarS'- loa-para- fistal
©Itl,® sUic

S©, of diffareat geaers 0f i>a^a-
8itie 'form

In mil (500 ,ga) la-rootsCSO^ g®)f©tml
, IIB ~

taiai'
E4-11-66.

Baacby-
top C1) 104' 131 2f u' 14

C25 18 86 104 . 18 1g 12

-ae« ifealttif Ct) 16 m 10? 16 11 'l 1,

~4o- -30- C2) It 97 1-08 11 • 8' 3

Samffi©r
1 S->E«"6'7

MmW-*
• top CD 11 m . It • 24 24

-io- ^-a©— •(2) . 9' • 60 • «i • 9- 23 g3

--flsj- tfesltlay - (1) § • •43 m d 1i 16

, -<10» C2) § 48 B7 • _ ^ 9' • 18 ts

. m «. Seams lel.ieo-lsi'I.eaeiiiis
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Eesuits a?© r@e©rd®<l in 1%M© 3, It- is Qb&mv^&

fcliat %'m total population of ue^atioS©® In 600 gia of fh® .©oil

is 104 to 131 in thB cas® of biiachy top aff>?'§t8d bana^ia

piaafce and 10? t© lOS la the .soil of hrnimy plaatB dtii'iKg

raiJiy seaeois a© sgaiast. res^.iee&iw popilafeicms of 62 to 69

snd 4B to 57 43ai?iae susffier, Mitli re^d to motB^ thB pop««

latioa is 12 to 14 md B to ii per ^ ps @f roots in cliseasgsd

end healthy .plante re^aefelvely in r&iny mman and S8 to S4

and 16 to IS in summer seasoa, the population of parasitic

forms is seen to b© coiiaid@r®bly les® thaa that of ooia-

parasifcic forms, fhe parasitic fom obsertrad is HelieotvXeniehus

ML* it i© prss©at feotti'in th© soil and in. the roots.

Place of coIlQctioQs SliaiikarMasigalam»
Cbavara., Qailea Msfcrict.

Typ® ©f soils • San^i'

iOth&f «l©tails as anclar Ioc«lifcy l)
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Besult® are faraished Isa Table 4, fli® tofeal

populafcioa of uamatoi^gs la soil eollectea feaochy top

affecfc®^ hmm^ plants l® S79 t© 447 p@r mO giB an6. that

founci IQ the soil collacfced from healthy fcanaaa jslaists is

234 to-'246 daring relay ssasos-as againet a. total p©p«Iatloii

of 177 to 186 79 to 116 iE3 summar saasoQ, The poptilatioa

of parasitic forras ia 80 gp of the roots of top ia-

'f&cted ibsnaaa plasitss is 74 to 80 ,sn<3 that In the root© of

healthy plants Is 43 to 61 during rainy snasoa. The corires-

pojading- popalatioa fbf sussksp season are 109 to 117 aad 8l

to 89, fh® parasitic foruss observed ar© Hofcvlenclitjs so.-and

g^lieotvionchus th@s© are ppeseat boih-ia tli© :rcot©

ana in tlje soil.

mcALVii B > liAimsoLm

'Details of eollectiofi

Place of collection: Krishnapuraesj
Sajaiiskala®^ Distylct*.

Type of soil: Saady

(other datsdls as locality 1)
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a©si3lts- are gives in fable S, l^riafr rainy eeagon,
til© total naaatode population per SOO gs of the soil la 267'

to 319 ia- £11© case of buaeh;^ top lofecfcad bsmana plants

and 166 to for healthy jjlsats. During Buisffisif s^asbaj
thQ corre^oadiag populatioaa ar© 16S to l6i and 94 to m,

Tm population of parasitic-.forms present ia-.SO of th©

roots of th© bimchy top iafeefced baaaoa plants i@ 73 to 94

aai. that prsseat in tlie'roofcp of healthy pleats ie-.§7_,to 71,

anting raia^ eeasoa m agaiaet 120 to 1S7 aaa ill Tmpmcttvelj

ln-f?aKsej' mmm^ • fh© parBsltic forme obeerved am BQt-vlen.» -

SMM m* ;HQlt.c6tyl^ooha8 fh© Soot pipulatioa of

.HeXieQt:'4Qnchqa jg.. la low vtm cotspared to tm other.

lOCMIfl.e »

PBtailB of collect

.Plac©.0f collectioEs , Thattsrasafeala®,
,Ma.¥0lik:ara9 Mleppey District*

of soils Sa»dy

Coth©r details as tinder locality 1)
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• 34 ^

Besulte are .furaished In Tafele 6, The feotal usssa.-

feode population in the soil of bunchy top affected. -baQana

plants is 390 to 4BG,per SOO pi and of healthy plants is

, 323 to; SSp la rainy seaeoSs aad 190 to SOS ©ud, 102 to 108

respectively m aassmer , me popHlatioa of parasitic;

-•^ forms ia the roots of baachy top affected bajtiena plants is
81 fco 82 per 30 ^ ana in -healthy-plants 3? to'65 auriug

rainy season, fh@ i^especfeive porsalatloa doi-ing' sutateer

season ar© 127 fco 131 and 73 to 86, 1-he' parasitic foTmB

observed are B.ot.vl©a,(?hpa and rfelicQtvlenoh»e of

fouai in more oumbers' than that of fche

ochei*. Both, thes© are p.?©8®rit iti soil and .rdbts,.

mckUTi 7 * CMmMmm

DafcaAls of collection

/

Plac© of collQstioa: K.o©s;cherimelj-
Chaugannur, All©pp@y .District,

fyp© of soil: ' Laterite,
I

(Other .details a© tiodsr loealifc^f 1)
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VELLAYANi ;A

H©e«lt® are fecorasd in fahl^ 7. Daring ralay
60aaoa, the populatioa ©f ne®a.todes in 500 gm of aoll colle

cted from buaefjy top infected banaoa. plaiats is 269 feo 38o' and
that sgea in th^ soil collected, tmm hsalfchy plants is 17S
to 254 as apaiaet respective population© of 1?8 feo lB2 aad

164 to 171 in stirasr. season, fh© populatioa of isemafcodes '

present is3 20 ip. of th@ roots collected from buaehy top in

fected plants is 80'to-96 and th&t In the roots of th©

healthy plaats is 5? to 83 during rainy season, fhQ res

pective population data tof sissasey season is los to 114 end "

BB to ^1,- She parasitic fom© eem sre .BadoahQ!!HR

«n<3 HMi.cotvleooh^a . Th© pop«latioi3 of

SMsaiaalMS to the soil is very low; yhile that in th@ roote
is higli, '

1

LOCALITY e, fHIRUf'ALLA

?lao@ of collectioas' Kavusbhago®#
/ " •' I'hiruv^la, Mleppoy Mstpict.

i'ype of soils Laterite

Cothor details as uaaer locality 1)
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' • \
\

iesiilfe® 'mwB fofnasiieil ia fabM S» A rciogs sf MO' .

fc® 342 mi' IMS te© BIB pm fp-Is ,s©eQ la soil soll©efe#a^

faring raiBjr- sss»a imm Banelii'-tsp iefeetsi %mma plsita

and healtli^ bsfsaria pls!.it-g ?eap©efei^®if.. smpee^lm .|s©,pa«"

lafeisas aurtsg sas®®? eea^sa is IDS %o 171 aail 3.61 te li7*

Sfe© p&§nlB%im Qf p&mitiQ f&ms pmw 80 -©f i*©sfca of

tl'is baijciif-t-op tafsetscl plmts is 10§ t-Q 124 aa<i t&sfc ia •

smtB of fell'# bmlthf plant® 60 m 70 iai'iag painy seagen-.

Stj '̂ ^@ep@€to# pspalsti« fiipfes for' mwM^^ mmm are 101

to IIS inid €1 to 87,' flis parasitic fo^fss a?e •'

Brnap^h&lm M&tjMmhm m* m*

p©ptilati®o- of tie t¥©' are ia tis© ®©il'

i;li0 3?o©fcs %iiiile' felaat of IsiaafeBlllS M* mmtly QmfSmd

to %h9 Mse,

1 Q

Satails ef eeileefciQa . ' . • , '

^ Plam of CQlleMmt 'fallaiB'imilaii,
AllQpp&f District-

fypQ o'f mtlt ' -i»ateflte

, COfcfeei? fietalls aa tiadey locality -1)
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m

BesolfeB

fi©8ult.s are gltrea ia 'Sable ®, It may b© ssea

that tha total population of nsmatodes per SOO gss of the

soil collected fro®. th<? feas© of bmadiy-top infected bansna.

plants is 397 fco 480 aurifig rainy seeson and tiiat' la the

soil collected frosi the feaoe of ImMlthy plaats is 376 to

413• ttie population data of parafiltic forias per 20 gta

©f the roo'se is 64 to 85 iri the eas© of baachy-top i^ifactec!

plants a«-tl 6B fco GO la the case of healthy plants <3iJPing

rstiay season. la mmwMt the populations in soil are IIS

to 3.14 78 to ICS oa "boncfey top affected aa-d lle^fdthy

beaaaa .plants r©sp©ctively vliile those- la roots are 104

to 108 and 71 to S8 respeetimely, the p&rasitic forms are

tisdQokolt2i» S3,. I ^sX§|ie|iQS and iS>«

%e population of -aedoo-hola^" i® ©ontly coafined to

roots.

X^QCALIfY 10 -

Details o.f cQllQctioa

Place of collectionJ

fype of soil:

fedumudi,' Aileppey Biefcrict.

Clayey

(.Other detaile m und^r locality - 1)



3"3©

•4
^

fi9tSa-
a

•«s@

•Sg
-i

«4|41,III•Sy.

'•SJ

«W
t

©

ft

QI
I11%
i

i

J©r-^

a

.i

W
-.1

f
^vl

.

t
'^

r-^
&

*
i

fJS
©SI'^I

I

fri
©

s
sa

A
S

s
s

1
,0w

w

s
,

-

iilt,
.fes

+-#
c
l

3
5

§1s«^

1
^1O

4.>
-

&
©

S
i

•"^8

#
w

(ii
m

'.0
e
-

H
"
W

«l»
©

I
«

i
'
i

Q
r»

f
«

€»
tiJ

H
«

.
a

feJ
ft\l

ffc
^

r-t
fi?i

-y-l'
c»

l

§
©

.cs
f

ij
s»3

{»!
4*.!

•i
"

i?a
m

^
^

4

s
l

I
8

I
I

8
i.§

I

§
B

8
9

^
a

S!
W

I*
*

"
w

I fIf

1
1

1I
I

t
a

mm
©

?
;

?
•w«

«}•

$
e^

M
5?

m
O

,
^

S>

s
s

a

®
ucj

i
h

1#
sn.

a
i

0
•|>

Q
^

p
4

.

^
g

t
g

S
I'S

3
a

a
©

5
e
a

i
5

1
If

u

If-ff
I

II

4
1

1
-i
>

.
*

1

8S
I

i
I

•d
.

,,i,
iV

'j
»•»,



48

Results sr©-reoofdsd ia faMs 10«• A total aasafcode

population of 154 to 1.80 and 147 to 149 per 500 gm is obstJ'vea.

io the SDll of buac^y-top affected and healthy baaai^a -alants

respaetiwly .^Sariiig the ratny seusoa aad 74. to ICS .®ad 6S tQ.

96 respeetivaly in The-popyflatioa of the^ parasitic

forms per 20 g® of tli© Toot& Is 86 to 98 in disQassd plants

"aaci 6? to 7? i.rj feeslthy plaf3t;a iorlng raiay seaesn aiiil 13S

fco 148 and ©2 to 109 res^ecti^sly ia stiismer asasoo*

Radoaholaa jm., .BofcyMachjaa and a^.|.i<?Qtylea<!!la'a m.» am

the D-arasltic forps'present in the ssreples.. Badeaholag jgpt-
/

ia present mom In tbes roots fchaa in the soil, .

LOGMJlfJ II w '

?ls.ce of 'coilocfelom • Moafeoi!3pii, Alleppey 01striet

fyp© of soil? Clay^j^r

(Other details as oMer locality - 1)
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^eulM ,

l#sia'ltf4 f«?Qisli©d im fafel© 3.1* A totol

ipQpiastlsa 0f 144. t©'- 3:?0.? ap4 141 to 146 f©3? saaplee

csf fc'ha aoll 4s saesi ia the oast sf iiM&asM' hmmm pi

hmaUhj Mmm planta ?eap©cti¥#ly durlag ralajr ssass

r©spieti¥9 pspolattioa fates for tli©- aawer sea§©ti afs

8S fta4' ©g to €0# tfee popitlaUi@a of ttessfcoi©© iii- SO, g® of tt®

.pasts of bstteby top .iiif#c6M plant© %& 60 tO'S? dpsis.g ^f^iay

gsssaa ana B9 t& 100 iariof, se®i6.p staisoa* f&© respective-

popmrntiorn is lieslthy. fodts, -ar© 31 to BS iaVlag taU.

mtS 50 to €l dming. samro©?^ seaeofii Hi© p-Mf-astfcie f©i

m Rrni^moMe. M-S a- aa«3 m-

Po^uMmm -of Radoaheia^ fosad wry l.©w.

411,'th® thrm papasittc fofsa ©rQ seen tetb ijs .tti,® soil" aBi!

ta tha rmtBw

^LOCALIfl la « ,«ALAP!KSA

9eta.lls ©f CQll^ctioa

44

of SCO gm

sots aai

Urn Tm

71 ts

:y s©a©QO,

us ofcaer^ed

PMim ©f mlt&ationt Afflfealep«gb,s., Allepper

type of ©oiis Clayey ' .,

(Otlier ietsile as tnii©? loeaiity • I)
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4©

Besults ar© furnishsd in Table IS, lb may bs se^a

tfeat, during raiay seasoa} tis© total popalatioa of seiaafcoctes

io 131 to 1S4 per SOO gfa in the soil.of diseased banana

plants aad 112 to 118 in that of healthy plaats, IXiring

staffimer fc-he populations are 187 to 196 s»d 1?S to 185 r©a-

p^ctXvelf, In th© cas© of riesstodee ia- the roote, th« p©p«-

latioa is 74 t;o 8S atia 60 to €9 p@-j? S0_ g® In dlmmM

healths? plants rtspeetivaiy ia rainy s©asoa and IGO to 112

• 82 to 91 re8p@efeiv©ly in su^ar season. The paraslti.c

toTWiB ol)S@i?¥e«1 Eire i:f&doahQ|Ate &n« RQfcg3.^3gbtj-,# aad

K0lieatvleaehu s s.o. The population of fia^oi^lioloa is

seen very low in the soil' durlag susjiffie-r ssasoQ,

LOCA?aT¥ 13 « mmiE

Betails, of cQllecfcion

.?lace of eallacfcioas .Alway© towiij Iraakalam
laafcfiiit,

f^e of soils Cla^&y loss •

(Other details as imder-lojaality - l)
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lesiilts me glmn in ftMe 1S» t'm tetal aiisa-tode

popttlatioo iti 600 g® ©f ttea Boii collset^i 'fvm Sundiy top

aff®cs©ci baaaaa is 204 to 834 aad fclsat Bmn la tb©

soli qsllectad frss bealfclif plaats is 14S to 244 riuriog ratiiy

Bgaaoa» fbe' corfespaii^ing populatlaii'levels finring soemar

eessoa am 2§6 t# ixs md 63 to liO s'©sp0cfciv&l,f« tm p©pii»

latioQ Qf "ps^asifci.e forms p?@s.@rifc is 20 gsi ©f the rmtB

eolMeted f:fOM tenaelij' top infected baaasia plants ia Si to ,. •

sa and of chat collaet©^ frsa ^46sXtt1y plants i© 68' to BB

dQf'J.sg rainy saasouf th% regpecfelw pepulatioa ratas clo.5ifig

sna®©? s©asos ate 113 fee ISS and 82 to -©3 rospaafclwif* Th©

fiernsitic fsras observed toofeli ia t&© soil as %?©li a© ia the

roots are IMQpfiQlJiQ m'l aa<i igUcg^XlSH^^

PopulBtim of Magopfaolaa is ®e®a mry Im ia tM soil

duriag sisis©?, season whea compared fco rainy

't" ' / fcoeAiirf 14» "EBmwiB.

'"k

^lacjs of ©oil©etion 4 friehaf fow§ fyieliiir.
Bisfci-iefc*

-%p© of seili QlmyBf iQsm
t ^

COfchei? 'mt&llB as aofSsf' locality « 1)^
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aesults ar® fargieted ia fabfe-, 3,4. tli# saffiple^ of

soil colleceea from "bumiif fcsp SsfectesS plafits during.

I'.aiiiiy season shows s total assHstoi©' psptilatisfi •.©f S3® fc© 2S7

per SOO ga a«<l tl3..t_,pdpalmtioa'ia^ tlie soil ffo®

•fetaltfo,^ plaats fo? •ill# s-aio® s©«ig&a i§ 2iS fc© iS4*. fli® cotmB-"-

p©!idiag pspulsiloa. iat.a .fuf "samir-saasoa ie 113 te, 136 aail

87 .to 103. ffi© .p-sps8itt© foMS pmmnt ia SO; .ip &f fete taftelif

tQp infected ro@ts t& 117 to 12a ma 4a isii&l6l5.y rsofcs ia ?#•

t.© 80' 4ii3Piug fsdiif -m'i 1&4 mi W .r@-sp®etiV0lf
I • / • ••'.•'

dufiag suroei'.seasofi# fli® ..par&aitde'.fo?i?s-ebssrirei are.

Radopfaolya ,sa» s ll'at-glea.ehQg s||«' M m*

poi)ylat,loa of SaSgstiSlSS Si* ' tm noil tarisg saw^r season

1-fi a#gligiblss ¥li«fi eamprnM that of rainy mmon^ '

IS » Kmsmk ' ^ •

tail8 of colleefeiQgi , • ' . .

Place of 8Qll©€t.iott8 laaasn l©e#©jrc*h Sfeatieis fsm.f
• , . Itaaaa?a|. fricli^-f Metrlefe.-

' - '-'u.'-

'Bfpe'of ®0lii •- " ^. 01a^®y 'l9m • .. / ""••-••."' ;

•(Qfctiir details aa a.aie;!"' lo-eaMtf -

t/BRAW

S0

VELLAYANI
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uiSasoK; aiii

•r/iiiljii IS of nm&tQ<dm la soil sad yoots of hmmm ali Kaansxs

aoaclltiois
ilo. ef -BessvOfe-es Is Ho» of- oiffer®n.t .gesefa -of -parasitf^"

ggi soil . • f oras
qst® of

pQixmtimi
• of tli®

plmM
siti«s , -sit is

Is Soil CSGO gs)
hA m . B&

111 POQt-siBQ im)
• B& as., m.

Totnl

Ealay
1-11^66

• ItSi:k,aa
CD SB 843 ' • mi m m 'l© 88 - 17 125 "

«fio« CSI €8- ^I?S . 241 m 20 , 21 Sg- 28 28 132

llealtliy tl),, • • 37 • 220' -9 17 2J. 48 ' -It • ,gQ - 8?

-do- »tla- i2} m 162 : SIO IX 23'
I

16 S3 ' 12 87 •

512®®#!'
10-3-67

Sskksa
CD ' M- 307 121- 3 "S 6 10S_ aa • , 2S 1&7

*«i-0r _ -ao» eg) g2 65 87 3 t m im 46 31 181

-eo- ileslttoy (1) 14 110 124 - 7 7 m 28 36 11?

»ds» • (2) 16 51, 67 1 .7 ' B "61 2t m 2M _

lA « Cmms

ftO. «» Germs .Eotj/leBeli-as

Hs" «• /H©-lic'o%'i®Beliia;s

€r»
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Mmnim i» faMe M* It mm -

tlials aemato#© p@|5BlstJi0» pm ^ of mil m%lm-

©t#i to®. &mim ifaam® plmts i.® Ml, to

^optsiatiQa pTOtQiife t».' eoix@©t«d ism bealt^

•femam plstat# $m 010 to M7 toisg. 'mitif smmn m ugatot

•r®sp©etiw |i©p^6tt©iis 0f B7 t«i- lil m4. 6? fe© IM teiag

mmm* fii© pafastti-® -pTemmt>. ^ pi

of thm wm^B iit®¥ a tmgm ©f 'IS® t© .iSS la tli9 «sa.s.®,

iis«as®4 ead Bf in. the- eas@ flantsi toiag

mlw ®«ai®a mA Wf 1®1 m# t@ li? wmwmttmly

tetfig -til© -aiswifir mmm# psfmtitie f^rssS' m&

m*9 .Sg&iSigasaB- m«, s^is^Msste m*

• lehiQU ttm ©f in th® ismt^ ara s©m

•^©y^r M#i eoa^ar^i feo tfe@ t-¥0'»'

til©- toot® of |ja»ima piiait-s- iaf^s-|@.4 .»«&•»

%# p3?#^@ii©e «if wit®, aisi :patia^@,s •

aa? %m%ms. m tiasa* 9a ®Kaisia®ti€«ij it mu tbrnt B.adQ«.

- M^>^m ead'SsMsi^as^lS %h# #©i>t.-s isad

wt# wi^iila tii@ .root; tissus,# neatly- aoaftot- to

:' ';:f' tissmeig tij©- iWMtm if 2 ^ S>,«' -iii"

fte mm mi gadaolt^lns, ®ggS' ais© fe® s»m witMa tfee

i • root tS.®smes' 3 is 4>.».
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VELLAYANl

i)isa/ssioM

Kesqlfee of the surwy of aematoae© fOMi in asso- -,

elaeion ^im hunmu in Kerala show that the p^raaitic forms

sffiOQg the® belong to four ganera^ vis.^ Hall cotvlaaohnw.-

BlfeliSlM GylcoaepiQids^> Th© distrlbatioa
of the diffeyent gaaera is depicted lo i.

It may be s^eo thet'tbe parasitic nsaatodaa comlrsg
asader-fcli® geooe ar^ present in &i the qMc&b

i.e, from fellayaai iQ tis® aouth to frichar and laRna-ra. in

the north, fii© gmm 3.® also comQU ijs "tSi® soil

in all, the places &xmpt Vellayaul frlvaaara® of tlie loamy
tract* I'h© genus £gilQy>hip:|.ua (the species present, appear©-to

is Bhsmt at CSiavara, Mavelitea md

kB,ymlmlm of the.saady coil tract md at Pslocle, Vellayani
and Trivarjiirum of the loamy soil 'tract. Thus it appears tijat
Khe g®sus k&B mt spmrn to tm South b®jo«<i mm^rnmr^ and

,1s |)3?@valent In the mgian beimea (heugumar in^ th© eo«th

and frlGhsai' in th# sorth md probably- b&yoM tfeis plaee also

In the north, which was not mider the prmmt studies,

riematoaes of this i^siae are fo«ad in Isteritioj elay@y md

clayey Mm soils, ialj? ^ |g, (1966) recorded Badoriholsig

Mliiia on baaans, at KizhakkeRcherry in Pal^iat District. The

present observations ?lio¥ that this Injarion© nmatom has

spread to a large area iti this St.at^, fh@ gan«e Gric-Qoemoides
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1 TRIVANDRUM
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ii? onl3?' fi:'i¥aj:3d3rujB in loasy ®oil aai2 that too d;arl«g

rM,.ay ssasoa on2.y,

A perusal of feh© ree-ults %7ill also show fcliat the

soil ammti hmma plants hasfljours a larg^ population of

noa-parasitlc a@isat©ae© l^eeia©© the paraeifcio forms# fh©

popula&ioa of the oeisatoa® faaaa is cpgralated tb@ t^©

of soli® clisafee aijfi coaJltion of tiio plsrit, Ifhag® co:?'̂ ©-

latioas observed iu th® present ©fctjdiee. B^e eajssiai'ised its

fables 1$ 17 aad figures S to 7 aad are aiscttsf^d feslow*

3-) 3£i£i;avtiaa^ia_tll^..llgraatotlQ .ooaulatelan ^1.13 gctlation to
the. cogdltioQ of banana, rilants •

fh© eqnditioa ©S)' the bssaoa plants coisgideFed la

fcttes® obseri?afeioEsg is tlie ple-Qta a?a tiealeljy oj- in-

.fec?fced vith baa'cay t©p. alssas^, A psrusa.! of tlm surswary r©-

praseateatieas of tlx© results refei'.red to. afcove will Bfeow tliat

th-a popQlafcion of the parasitic, -forms 'both ia th®' soil aad

la ths.rojpts ie- invariafoly more la association with tli©

diseased plants tlsaii in as©oGiatio¥3 ¥ltls hBBLlthy plants,

This differeoce is cofialderably high ia e^.rtslEi localities

lii£8 Chwas's aad Mavelitoara where' th© pop^latioa of parasitic

aessatodes is three or more tiiass isor© .iS3 tfee so,il of dlB&amA,

plants trmo lin soil of iaealtby plersts*

Tm popalstloa o:f• non-parssttic isesiatodee ia tbe •

soil does not Bho\^ aay wiriatloa due'to the diseased or -



5S

toealthy cendlt'loa Qt plants* It Is the parasitic

S-mm& Qtily, which daritre Kheir atat:ritl©a- from the feost pleats

as i^h© aoo-pafaslfcie forms are either saprophytea or predatjor'i

md mt plarjt feeders, $o it is osi3.y logical to that

fefae creased" ijopulafcion of the parasitic farm® feediag on feh©

roots Bf diseased plaats ia bscaaes they are aM® to get s-ois0

addifcionaX auwitl've factors f.?oia each plmtB arid vbieh is mt

availalsla ia heaXtby pianfc®. l3afiaifeii?Q' con<?Ittsi©ae csa?

however,'be oal^j' after objeetive gtudles os tliis aspect

litwa l3@ea aeid© , '

y&riafcimis In %h® n^taatode i3Qm^l&tlm. ia ralatlQa to

As the ffiosU importaut factor of soil t&idi

gomrris tlie popyXafcion of soil afsatocl®© is tb© ffioistur© goiw

tent of the soil, tbe'popqiation ©f the .neisatMee iri'th® ©©11

was obsasved d^riag th© ralwy season md during the dry eeasos

(rainless season). Xrraapsctlve of the of soil, %he

oesatod© popoIasioQ •••liotli psrasH^lc aad aon-perasitlc - io

the soil is -founa sigaificaotly hl^i dsiring. ih© rain.y Bmmn

lhatj during, tbe i':<3l«l©3s'season. This obsarfatioa bolds equally

good, for botli healtihy anci aisa@sM plants, on the ofchey haad^

fell© poptilatioB of tlis parasitic aema'todias th@ Is
\

seen to be lover durlag tii© rainy saason thaa during fch© dry

seascjQi irraspectti^ of plaate afg tealthy or

diseased and irr^spaetiv© of fch© type of ssoil, Tliia -iBay fee

•V;(_#



' •>-

•V

56

•feeesii®©, the .parasitic a@mato<iQ©' seek ah^lt^w in largsr numbars^

irifehiii tli@ foots to escQp® tfm the advai-sities of fch© dty con

dition existing i£i th@ soil during the raiial.#ss ssaBoe, It

may also ba 'dy# to ti>#, miilfcipllcatlotii of aematodes irfitbin th©

roQts th® absenaa of it ia. the 60iX«

3) .Va2?i.at;i9ns? .in she aemaborl© aQjicilstiori. ia yalatlen, to th&

Sasples of nc-jmatodae fe'®?-©. stu61©d ,fros5 lo^yj eaQtly,

laierifcicj clayey? aad clayey lorn soils, B.©siiZts (Figs» S - 4)

will £feO¥ that tm pQpulattm of tli-e parcities nemat^dee is
/

high lo'tse 8aa% aieid •loas^r soils md low ia th« Isteritic,

Glay®^' Imm @oila» ihia i© th© caee -duriag both

rainy ana S.rj' se&soios. In the cas© of j^esatodes

latepifeic type of soil sapporfcs &li@ poptilatloa followed

io the CiBBtsenMnE ofder' by ©asi^j olayey loam, loaaj md clayey

soils* As regards tti© popalatiots of the parasitic

within. thB root© of bafi.ari0..j roots of fesaasa growing in th® '

•elayey loam soils? show th®. hlpheBt asmafcoda iafes'eatloEi

followea ia the aesessdlng ordei- br fclie plan tea growing in the

latsj'itlc, BBSk^y, clayey and loamy soils*
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Tmm 16 - l%aa nmatMQ ,popuMUoii M mMtlm to cUm^te, cmdUlm
of fciie plaat md soil

3?.r^e
of

©oiX

loamy

GmMtlm
of tlie
•plaat ,

Sajseesedi

Hesltfeiy

Bmny m&Boa maeon

la soil j?0Dts Ii3 soil . In roots
CSOO (SO 0b)- (50Q 0s) (SO pi)

Pai»aai- l?©is»pai?s»' ?a:i'a- ?ara« H'on-pata- Pass~
• tlG sltie - aifcic siteie sitic . sitic

163

106

im

164

4B

3

45

24

74

83

64

39

Safidjr
Dis&&md 17© 2QS 81 B8 • m 184

E&altby €7 187 66 27 76 92

ifattjcite
Qimused E4 2S9 ©4. 26. 117 108

Ihalbtf 41 826 66 IS 1B7 • 81

ClByay
.Diseased 46 106 75 e? m"" 112

' Seal'fchS? 32 .lOS "- SB • w 86 as

Clayey Diseased. SB 191 IS? 32 98 148

Zom 41 I8g 76 17 79 97
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68/

y/aitS a? • M®^ nematode populstioa ia diffai-^at locaXitiss in rela-
fcloa to ellisat©, and eoodit-ion of tft® plaot.

Locality

"Trivaadruffi,

Paloae

te.l3.syaal

Chavara

Ka2mS:l^u3.aiE

Kaveliliara

ConditloQ
of tha
plant

iiaigy iseason

In- soil
<soo my

In root®
(SO gs)

Parasi- Moa-psira- •pg^a-
tie sitic sitl©

Su8®ier seag'OG

Is soil'
(500 gffl)

Is roots
<80 gffl)

Para- Son-para- Para-
sitic • sitic sitic

.•VWWTMtW

'Mseased 430 226 91 124 185 120

Healthy SOl SS6 65 • .63 ' 2,75 71

Diseased' 4 • 43 85 2 S8 m

Healthy 3 SS- 10 1 26 BO

ia.seasad 23 m . IB • 10 m 24

Healthy 14 ' 94 10 7 46 • 17

Qlstased 186 . • • 228 77 86 97 114

Healthy S8 182 62 27 71 86

129 165 84 68 95 129

Healthy m 124 , 64 87 76 111

Diseased 214 222 82' 110 89 •149,

'Sealthy' 74 as4 61 27 78 80

• • •



Locality
Condition

of. the

Baiay season.

la soil
(SGO 0S)

In roots
<20 g®)

B9

Sawsf season

In s.oil -la roots
(600 gB3) (20 gta)

plaat
•Parasi Son-para Para Para Son-para- Para

' tic sitic sitic sitic eitic sitic

Diseased 88 238 93 22 159 110
Qiaagsaaar

Healtiby . m .180 70 IB- ISO •90

\ Dissased 62 140 iis -. . '30 107 110

Healthy' 29 198 m •15 150 74

Diseased 114 295 76 28 86 106

Vollm'mlm
BOHsalthy 61 SS4 69 22 81

Diseased m- 110 92 26 64 140.

. Aii©ppey
101Healthy' . 2B 106 67 1© 63 ,

Bi09as0d 4S 115 54 88 66 95

MonKumpu
18, 39 56

. ^ ' y
Healthy 30 114 S6- •

Di»as0d, 28, ' 05 78 31 161 102

/4sbalapuzha
8B 65 28' 152 91Healthy •. m

••op -•

Almy®
Bissased : &7_ • • 103' 82,- 84 118

1
(

1 Healthy ' 37 . 158 59 18 79 88

Diseased . 46 • SOS 120 22 . 108 152

SrichaJ?
78 90• ' Healtlsy 48 148 80 17

\ Dieeaaed' 63 208 189 IS 86 - 169
f
1 Eaaaafa,

81 .. • 114\ Healthy 44 186 • 87 IS
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io 11 12 13 14 15

TRIVANORVJM CHAVARA CHENSANNUR 10 ALLEPPEY 13 ALWAYE
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j'J '̂ELLAY,^.;.} K

. '
••• ushm '•'

ajPMAEi Mm coicmsio^is

A total-of -120- sasiplSB of soil laad 120'samp1©a pf

roots of banana^ coll©ct^i .from 15 loealitles .
«

ia tb@ south aad Tridiur ia the nq^t-h and their

mmsitode founa ©istraGted md examiiisd to anmrtaint*.

• a) The genera of parasitic aematodss adsocisfced

wit& basjaaa aad-their aiot^ibutioti.

b) Population of the nematodas (p'arasltlc and noa--

parasitic) in tti© roots and-soil of banana ia

ralatioii to whetlier'the plasjt i® healthy, or

dls©as,®d,> th© tjpB of soil asd rednj rain-

. loss seaeoos,

Jl. , ' ^fhe poptilffltlqa of both p&^asltic aad aon-parasitic•

•foms present in the soil is high during rainy ssaeoii than

dm-iag raialass seasosj isrespeetiv© of the soil feypo aisfi

whether the, plaat is diseased or heel thy, ;|h.© soil popai-

lation of parasitic form© is high in .with dis-

eaeed pleats ia both the seaeoas snd in all tb© five, soil

•tracts surveyed.^ The poptalstlon of qon-pai?s©ltic fauna, ia the

.soil fio@8 not show mach v^iation ^'ith respect to the eoa- .

ditioa of the plant,

Th© population of p©xasltic fosms s^ithia tii© TootB



V-

&1

0f fesaaas ts moti in- liaats tJtea is.

plants tTWBspiWtiw^ off Urn typm pi mil to mMcIi f^oiu

fli@ pypulatlQii tiifcliis ttia f©©ls is fas' liigbsy

tlistifig tlie sfiiBmer s.©as©a Slum iiiFiag tia© ses$0s.#

fii@ pamsisie foims isfeterirefi fail iia4sr

Helieotylgacaij s. aai

Ggii^on.eiacilclQa'* Of CpieoEeia^i^es is B&m oisly at

f'ri'W^rais wMeli Et s pl&m te tls- '̂ sail tf-meti eai

ts® ia %h& imta^ g@as©ia oalF* .gsi-m#

-gimia. is aistyiteu«s in. all ilia tail tracts3 m& iu all tlia

losslitiea stiiiliM#. S-as© Is tfea eas® alsog

its- naptsistioB i® very law .la tfe# 'imw mtt* tix^-nmua

EadQisfeoMig Is fras'snt in tlio Xateyiticjj olsir^ elayey-

losD ss^iis &A is diJit-rlbmfea4 f»om Ciiasig&as^s? Ifi fcli© sontfa

t@ f ri^liu? ia fcli0 -fiofth* It iia# tsot sf

lafc-eritle mt% tmQt sri4 is afeaesti' ia tli© sanisr anfi loaa^

soiXSn

"ShQ c^sago oaiifemfi fey Sti© aesatsdos to th® s?o©ts

of fcaeaua is
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