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INTRODUCTION

Brinjal (Solanum melonsena L.) is one of the important

vegetables in Kerala. A major conotraint in the economic
production of this crop is pests and diseases., Among the

dlfferent pests)root—knot nematode}?bloidoayne incosnita

has been found to be one of the most commonly occurring and
destructive.pests., Due to the continuous cultivation of

the crop arnd the polyphagous habit of the pest, the soil
usually maintain a very high population of this nematode.

The advantage of adopting betiter crop husbendry practices

are generally offset by infestation by the root-knot nematode,
Pleants infested by the nenatode lose their vigour, become
ptunted with discoloured leaves and suppressed flowering.

Yhen such plents are uprooted severe galling on roots is

obgserved. Plants infested yleld less end die early.

. Among the studies made by different workers on the
control of root-knot nematode one approach was the wse of
organic amendments. These include application of materials
like o0ll cakes, saw dust and green leaves (Singh and
Sitaramiah, 1969 and 1971; Sherma et al., 1971; Prem Fumar
and Nair, 1976 and Zaiyd, 1977). Investisation on the control
of root-lknot nematode, leloldogvne incognita infesting brinjal

plants using organic amendments was not done in the State.



The present study therefore envisaged the ewvaluation of
different oil cekes and orgenic wastes for their efficacy
in controlling root-knot nematode I, Incosmita infesting
brin:]ai.
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REVIEW OF LITERATURE

01l organic constltuents are found to influence
the 1life and activitlies of soll nematodes to a significant
extent. Much:work has been done in this fileld and the more

important contribuftions are reviewed here.

Nattrase (1944) found that chopped napler grass apﬁiied
in trenches in soil heavily infested by root-knot nematodes
enabled him to grov a normal crop of potatoes.

Vatoon (1944) reported that mulching with any decayable
vegetable materlisl controlled root;knot infestation and this

beneflt lasted for a long period.

0111 (1952) indicated that application of tung nut
_meal for controlling the root-krot nematodes was of no use

és a soil tréatment.

Reduction in population of +the beet eelworm)Heterodera
gchacﬁtii was reported by Duddington et al. (1956) as a
result of mieroplot application of organic metter. The
fungus, Dactylarie thaumagia has no effect on the finzl cyst

formetion, 3But neithexr treatment affected the final egg
population. I+ was not known whether the orgznic mattei
1owereﬁ-the cyat populatlon by enhancing the effect of
predaceous fupgi in soil or by increasing the microflora and



fauns thus leading to increased competition for exygen
resulting in reduced egg hatch and larval aectivity of the

eelworms.

Miceroplot experiment conducted by Duddington et al.
(1956a) to test the effect of a predaceous fungus, Dociyleria

thaumasia Dreschlor and 3 typnes of organic matter viz, leaf

mould, compost and chopped cabbage upon potato eelworm,
Heterodera rostochiensgis Woll, showed that {the population
of the eelworm was low with treatments. The treatments showed

no effect on the yield of potato.

Significant numerical differences of eelworm population
were observed in 22 day old potato plents treated'with farm
yard manuie, compost and fertilizers (an Der Laen, 1956).

In the case of organic matter the populastion wes mich lower,
The organic matter in soll appeared to hamper the growth of
nerpatodes in plants. In the organic manured goils the

second and third stago larvae were lowest.

thile studying the effect of green manuring on the

cereal root eelworm lietcrodera major Duddington and Duthoit

(1960) observed that application of chopped cabbage leaves
reduced the infestatlion of +the spring oats variety eagle by
nematodes. Plants in the control plots showed the eelworm

damage as indicated by reduction in height and change in



colouration. The ears in the treated plote were big and

those in control smell. Soll samples collected showed the

pregence of predaceous fungi, Arthrobotrys olicosnora Fores

and Dactylarie thaumasia Dreschlor.

Application of the mycelium of lactyleria thaumasie

at 4 0z/2 sq inches and incorporation of grass mowlngs were

effective 1n reducing the nematode population, Heterodera

avenge infested soils (Duddington et 2l., 1961). Cabbage
leaves and Dactyleria thaumasi& reduced the ceresl root
eelworm infestation. Gmeen manuriang without fungal inoculaw-

tion falled to reduce eelworm invasion.

Hams and Willdn ($961) stated that the use of farm yard
manvre gave bstter crops in eelworm infested soils irrespective

of whether predaceous fungl were naturally present or added,

Johnson {1962) reported that mature crop residues (oat

stray arnd lespodeza hay) when mixed with soil infested with

Heloidogyne incomnita gave good control of the nematode.
Residues were chopped and added to soil at the rate of one

PO cont by weight, Amended ond unamcendod soils were
incubated for two weeks under various environmental conditicns
and tomato seedlings grown in them under green house condi-
tlons. Control of the nematodes was obtained in soils to

which zresldues were added and incubated at 5 - 3000.



By mdding dung (sicer manure), greon manure (elfelfan)
rotten wvood shavings and ozt hay, Fankau (1962) obtained
large increase in tho number of nmlcrophagus venatodes, The

yopulation of the predacecus Dorylaimus 6p. was not influcnced

by the organic mierinls. Ing and green nmanured soll hnd

shown greatest activity of predaceous fungi,

It was obgmerved by Iankau and Hnteer (1962) that out of
the different organlec matter added %0 s0ll infested with

Tylenchulup semipeneirang only otoeor manurc failed t0 cause
oubgtantiel reduction in nurber of larvae in 84 doys. It wae
alco obsorved that ceator pomace oliminated all eitrus nematode
lovvae from the soil though apparently 1t 4id not contaln
substoncen tozxle to nematodes. Invironmentel factors asso=-
ciated with increased microbial activity following orgonic
ancndrente vas presumed to produce conditions unfavourable

for the survival of citrus ncratode larvae in fallow soil,

Hiiler and Fdgilngton (1962) obiained very good conbrol

of Pnabyvlenchuag nensirang when papor and white pine saw dust

were added Lo g0l infenited with nemntodes atleapt for
154 dnyo.

Johnaon (1963) found +4hat addition of maiure dried

oat straw in root-lmno infested soil rave good control of



the nematode at 73° - 76°F of nlght temperature and
81° - 84°F of day temperature in green house conditions.
Less control was obitained when average dally temperature

was 85°F or higher.

Laboratory, green house and field studies conducted by
Mankau (1963) showed that fluctuations in nematode population
in soil during periods of over 300 days were greatly‘influ-
_enced by the addition of different organic fertilizera. In
elightly alkealine solls ﬁecomposable nitrogenous materlals
enhanced microbial activity resulting in the decrease of

Iylenchulus gemipeanetrans and root-knot neretode larvae and

stimulated microbivorous and fungivorous nematodes. Decomposi—
tlon of cellulose in solls slightly reduced citrus nematode

survival but enhanced microbivorous and fungivorous sp.

Decomposition products derived from plants were found
tg kave nematlecidael activity as reported by Sayre gt el.,
1964. Vhen rye was allowed to decompose under appropriate
- conditions in soil substances cepable of inhibiting the
growth of roots of tobacco and lettuce seedlings were obtained.
These substances were purified and tested in vitro as nemati-

cldes against plant parasltic nematodes Meloidogyne incognita

and Pratyvienchus pengtrans and saprophytic nematodes.



Cteife gb al. (1964) atudying the nematode fauna in
flolds regularly treated with organic manure found build up

0f predaceous nematodes belonging to the genera Iryple,

Honohyet$ria, Biplopastoxn, Avholenchoides, Dorylaimus and

Mononchids. lMononchid nematodes found were Mononchus and

IMvionchus end were confined %o soils manursd with goat dung.
Dorylaimid nematodes occurred in steble manured soils. Soils
manured with sugarcane begacse encouraged the rapid growth of
predaceoous fungi. Pilgeon droppinge was the richest of all
local organic edditives that favoured development of nemato-

phagous fungi,

Presence of predaceous fungi Arthrobotrye, Dactylaria,

Dactyoclle and Prichothecium was reported by Pramer (1964) in
soil amended with organic soil conditioners and the nemtodes
walch were attacked struggled for o +time and then appeared
dead or moridbund., The body wall of the nematode was penetrated
and the fungus ramified throughout the carcaps, digesting and
gbsorbing 1%e content., Tungl by means of hyphel loops trapped
e large numbor of nematodes. The death was due to the

production of toxin by fungi.

Patrick et gl. (1965) stated that naturaily occurring
decomposition products of piants and specific nematicidal
activity. The decomposition products itried were obtalned
from rye rosidues decomposing in soil for 10 - 15 days,



‘The agueous éxtracta were purifled and the end product was
an yellowish ligquid. There wes considerable difference
between parasitic and saprophytic nematodes in their sﬁscep-
+1bility to the toxic products. |

Tolatile iaﬁty ecldes were produced abundantly during
the decompositon of zye and timothy plant rmesiducs under
laboratory conditions and that they were alsc preosent in
lesper amounts when simllex plent residues were decomposing
in the fileld. These conclusions were drawn Ly Sayre ei al.
(1965)., Butyric acid was found to be one of the majox
component of the fatty acids thus produced.

Holllis and Zabana (1966) showed that rapid kill of
nematodes ook place in solils of low »il and with large
amouniss of rapidly decomposing organic watter. When rice
soll was supplemenied with corn meal there was decline of
neratode population. n-butyric scid and lesser amounts of
propionls acid were quickly formed in treated plote 4 days
after flooding. Hydrogen lon concentration increased and
number of anaerobic spore bhesring bacteris incrsased in ‘
treated plots, .They also showed that butyric acid at con-
centrations found in tremted plots killed 100% of the
nematodes in few hours and éropionic acid exerted an
additional effeot on total acids.
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Invasion of brinjal roots by Hotexoders iabacum as
reported by Miller and Wihrheim (1966) was reduced after
incubation of infested soll with amendments of eellulolytio
materiale., After one year larval invasion of soil containing
1 peé cent paper, white pine saw dust or tobacco stem wes
only 5 per cent of its initial velue whlle in control it was
35 por cent. In soils stored for six woeks with 0.1 per cent
cotton seed manure or 1 per cent eaw dvust and 6.1 por cent
of 23:19:17 (W:P:X) fertilizer, invasion was 20 per cent of
the original. After 6 wecks larval invasion wes 85 per cent
of the originnl in soils conteining paper alone, 50 per cent
in soils with paper end fertiliser and 97 per cent in fertilised
goils. Fertllizer prevented the root penetration by hatched
larvae, . Reduced. invepion was zeporded to be due to high
HHS content. |

-

Singh and Sitaramish (1966) obtained yery significent
results vhen the soil infested with nemntodes were mmended
with 0il cakes of margosa, casior and poanut three weeks
before planting. The root galls were significanily reduced.
They also found that plot experiments with 1600 lb/acre of
any of these cakes resulted in better plant growth and
reductlon in roct-kmot incidenee., Residual effect of these
amendmenﬁs check root-lmot of fomato without any further

amendnents. Roots of plants in cmended soills contained
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fewer number of egpo, lavvae and mature femalep than roots
of plants ralsed in unamsnded soil, Uator extracts of soll
amended with oll cakes ot +the rate of 2 ver cent inhibited

Liberation of egg masses and hatching of larvae.

Johnmon et gl. (1967) found that rood-knot infestation
vas roduced when alfalfs hay, oats straw, leapedezs hay and
finx hay were chopped and incowporated in aoll infested with

Heloldogyna incognita,. Better reductlon was obiained when
amendaed with 10 tonnos/acro instead 5 tonnes and 8 months before
than before shorter ygrioda.

Singh arnd Jitarawich {(1967) stated shat greoen leaves

of fAgecdiracta indica, iMella a=ndirach, Cossie fistula, )

C. geceldentulin, Crotolawis jumcea, Sesbania aculeatn and

sav dust o goll infested with Holoidosyne javanica

sienificanily reduced the incidonce 0f root-knot in okva and
tozate in pot oxperiments. They stated that field experi-

nents in vwhich.a green leaf Cageia ocoldentelis at 200 mds/

acre, saw dust at 20 mdsf/mcre or ures at 400 1b N/acre caused
increaged growth of okra and tomato and reduced incidence of
root-knot, They also reported that the residusl effect of
one emcndment wae sufficient to reduce the root-knot in a

succeeding orop in the same field.
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Singh et al. (1967) found thet gell formation on rooks
of tomato and okra caused bj Meloidogyne javanica was appre-
ciably reduced 1f saw dust at the rate of 2000 lb/acre was
mixed with soil 3 weeks before planting, The nitrogen
. deficiency was counteracted by balanced NPK fertilizers.

Saw dust and ferillizer smendments to infested soil reduced
the number of galls to Y2 to ¥4 of thet found in untreated

plots and elso increased okre yield by T0% end tomato yileld
by 12% over the qheck.

Walker et al. (1967) obsezved that soyzbesn meal and
cextaln plant derived oils reduced the populetion of
Protylenchus penetrans. Tho nematicidal effaect was apparent
at 16°C and 25°C incubation and independent of the time thatb

the soyabeen meal was present in the soll.

It was found that Meloidogyne poyulation‘on tomato
in India was diminished more by the proeplanting application
of mustard cake to the goil than by the application of other
oll cakeos (Hameed, 1968).

Heelf and Burton (1968) reported that inaetivated
setrage sludge reduced the number of Belanolairmus longi.

caudatus on turf green end bermuda grass more than inorganic
nitrogen. Average plant weights of turf that received organic
nitrogen were greater than those received inorganic nitrogen.
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Mller e 21. (1968) reported that decomposing organic
matter reduced both larval emergence and root invasion by
tobaceo cyst nematode, Iervel invasion of egg plant roots
vwao supprassed by materials like saw dust and paper., Cotton
gced meal suppressed root invasion during early stages of
decomposition both in laboratory and field and was more

effective fhan castor pomace and lineeed meal.

Tonssown gt al. (1966) found that production of water
soluble phytotoxins during deccomposition of barley residues
in soil ‘in the lsboratory was unaffected by tomperature
‘between 16 ~ 24°C but required soil noisture content above
505 0f the soll and residue dry weight. Phytotoxin activity
reached & maximum in 3 weeks and then declined after 6 = 7
wecks. The phytotoxine were found tc be bonzolc acid,
phonylacetic acld, 3~phenyl propionic acld and 4-phenyl
butyric acid but benzoic acid and phonyl acetic aeld were

found to-be the major coumponent.

The effect of the appiicatioﬁ of oll cakes of neen,
mahua, groundnut and castor on the control of the population
of Tylenchorhynchus sp., Haplolaimus Spe, ﬁblicotxlenchus SPhes
Hotylenchuing m»eniformis and Meloidogyne incosnitz was studled
by Khan gt al. (1969). Ione of the oil cakes except those of

wmehma suppressed the population of saprozoic form.
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Desai gt al. (1969) stoted that the use of nemato-
phagous fungli generally found in slmoset all soils controlled
the plant parasitic nematodes., The nematophagous fungus

Dactylaria sp. became effective when applied elong with

organic matter like FYHM.

Addition of musbard cake at the rzate of 32 mds/acre
and chopped neem leaves in s0il gave sisnificantly reduced
root galling of plants and increassed thelr growth. The
organic fertilizers changed the soil consistency end in-
creased the water holding capacity whilch helped the growth
of various predatory fungl and nematodes. Crop rotetion
and summer ploughing was also found to reduce loss due Ho

nematodes (Tass and Hameed, 1969).

In vitro studies on the effect of water extracts of

whole and deoiled cakes of Ricimus communis, Arachig hypogea,

Eruca gztive, Certhamus tinctorins, mustard end Sesamum ,
indicus showed that the hatching of the eggs of Rotylenechulusg
reniformig was significantly suppressed (Bzo and Prasad,
1969).

Mobin and Khan (1969) studied the effect of certain

organic amendments in the rhizosphere fungi and nematode

fauna of guava (Poidiunm guaﬁaval,phalsa {Greniz asiatica) and
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Citruo spe. and thet combination of o0il cokes of neem and
mahua, sgroundnut and mzhua, groundnut and mustard were

offective in roducing the population of fungl and stylet
bearing nematodes around the roots of guava, phalsa and

clirus,

Singh and Sitaramish (1969) found that amendment of
root-lmot (ll. javanica) infested soll with oil cakes of

marzoesa, castor, peanut, mustard and linseed as well as

vith saw dust at the rote of 25 quintals per hectare gave
effective reduction in the intensity of root zalls on okra
ond tomato., The yield was 2lseo incrensed. Highest degree

of control was given by peanut and margosa cekes,

Haneed (1970) studied the effects of incorporating
organlc matorials with g0ll in a raftlio 02 1 r % on the
inqidence of Heloidogzga epp. in tomato., It vas found that
the addition of organic mattcr generally reduced the lneidence

of leloidogyne spp. and that the addition of Chrymonthemum

coronarium, Molia aszadirachta and Tamotes patula had reduced

nematodes substantlally end increased plant growth,

Gour and Prasad (1970) found that whon alluvial goll
emended wlth wheat ntraw, neem cake and F,Y.M. 6 weeks prior

to sowing and amended with daincha 4 weoke prior to planting



along writh fertilizer U.P.K, enhanced the saprozoic population
of nematodes in all the plots emended with the organie matter
alone. The 1ncrease in the plant parasitic nematode popula—~

tion was comparatively low. They found that the opplication
of N.P.E. in the absence of organic metter amendment inoreased

the plant paragitic nematodes.

Johnson (19715 carried out pot éxperiments to toot the
Infilnence of oat straw end mineral fertilizer =oil amendments
on severity of tomato roob-knot nematode. A complete mineral
fertilizer at 2000 %o 8000 1b per acre reduced the severity
of root-knot infection. Oat straw indnced o wutrisnt
deficiency and reduced the infestaticrn, the tamget dose of
mineral fertilizer overcame the deficiency znd increased the

effectiveness of the oat straw in reducing galling.

Singh and Sitaramizh (1971) siated that the effective

control o Heloildosyne avoniea can he achieved if the soil

is. amended with 25 quintalso/hn of saw duet % weeks before
planting and then inorganic nitrogenous fertililzers are added
along with P and K at the time of planting. The control
increased with increase in the amount of nltrogen fellowing
saw dust amendnent. Urea was found to be the most effective
nitrogen source. At 120 1b N/ha galling‘was reduced and

yield inéreased.
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Economic returns were obteined from bhindi and tomato
grovn in Meloldogyne spp. infested soil by application of
mustard, mahua and morgosa cakes. Root=knot incidence was
mach zeduced bﬁ both margosa cakes and esaw dust with urea
(Sharme et al., 1971).

Jdohneon (1972) reported that galling of tomato roots by
I, incosnita was reduced by 75 to 99 per cent on plante growm

in soil nmulched with flax, lucerne or orchard grmes residues,

Goswami and Swarup (1972) tested oil cakes of linseod,
margosa, groundnut and laranj foz thelr efficacy against
Epincggnita on tomato seedlings., Soil amended with karanj
and groundnut cakes showed considerable decrease in populaw

tion of neratodes.

Joseph and Nair (1972) reported that oil cckes of maroti,
neen and grounqhut vere effective in increasing soll fungi,
bacteria and non-parasitic nematodes and in redueing the
population of plant parasitic forme especially epecles of
Mololdosyne and Helicotylenchua,

Addition of oll cakes like groundnut, longe, neem, castor,
niger and lonne and farm yard monure improved growth of tomato
in terms of height, fresh weight of sﬁoo# and roots, groundmut,
niger end castor being particulerly good (Gowde and Shebty,
1973).
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Rice husk (3000 and 6000 kz/ha) and sugercane begasse
(2000 and 4000 kg/ha)} without predecomposition were added
to plots 5 weeks before planting tomato. BRice husk had no

effect on percentage of root galled by M. javanica and it

decreased tomato yield. Sugarcane begasse at 2000 kg/ha had
no effect on root gelling bui increaged yield; at 4000 kg/ha
there wvas 22 per cent reduciion in galling but no increase in
yield, F;fty days after amendments there was more than

70 per cent'ieduction in larvae in amended plots. Sugarcane
begasse caused a greater reduction in M. larvae (Sikora ¢t al.,

1973).

Sukan gt al. (1974) reported that aqueous extracts of

leaves of Tametls involucratn and Polvegonum hydropiner

reduced both galling and the population of M., incoenita on
ladies finger without phytotoxicity.

Habieht (1975) found that raw sewege sludge at 2, 4 and
8 per cent dry weilght and composit sewage éludge at 4, 8 and
16 per cent dry weight vere incorporated Into soil infested
with M. incogmitae acrita (1,400 larvae per 100 g of soil) and

planted with tomato; both significantly reduced galling.
. Rav gludge and higher levels of the amendmenits were the more

effective.
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It was observed by Hackney and Dickerson (1975) that
root population of Meloidogyme in tomato simultancously
cultlvated with marigold and chrysanthemum were significantly
lower than in tometo cultivated alone,

From their experiments Castillo et al. (1975) noted
that three successive crops of maize, Tagetes exrecta, tormto
with 2. erecta or Crotmlarie juncea as inter crop tomato with
preplant soil application of chicken dung or rice siraw compost
and fallow for 3 growlng seasons suppressed field populations
of Meloidomyne incoenita to varying degrees but failed %o
eliminate the nematode.

Alam and Xhan (1975) studied the efficacy of certain
oilcakes for the control of local population of nematodes in
spinach fleld. Greatest reduction in the population of stylet
bearing nematodes took place with neem cake and nemagon
followed by méhua éake and D-D, mustard cake, groundnut coke
i énd castor cake. Except for the last two mentioned oilcales

the other oilcekes were as effective as D-D and nemagon,

A report of Sitaramich e} al. (1976) indicoted that
carbofurén, fensulfothion and saw dust plus I,P.K, all
slgnificantly reduced Moloidogyne Jlavanica parasitism on
Pugsa sawanl and that the sawdust treatment gave the greatest

yield. HMocap end sawdust + urea were less effective,
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Desail g% al, (1976) obmerved that tomato plote which
were left wnirrigated during surmer had higher plant stand,
fruit yield and shoot weight, with lower root-knot incidence
than irrigated plote. Deep ploughing during summer and spot
application of farmyard manure also resulted in high plant
stend, fruit yleld and shoot welght while spot application of
manure showed the lowest digease index and g=ve reasonable
root-knot control and better yield than with D-D moil
furieation.

The nematlcldes D-D, Nemagon, Thiﬁet 10 G, Dasanit end
ollcakes of castor, mustard, margoss and groundnut gave
excellent control of plant parasitic nematodes in nurseries of
the perennial plants. It was found that the efficacy of a
particular nematicide or oillcake depended largely on the crop

and on the species of nemtode involved (Iran et al., 1976).

Pot experiments conducted by Reddy ot sil. (1976)
revealed that amino acids DL-methionine and Dh-valine £ave
greatest reduction in root galling of tomato.

Prasad et al. (1976) observed in pot experiments, soil
drenches of DL-plamine, Dl-serine end Dh-throomine applied
at concentrations equal to their mg molecular weight to
tomato plants one week after inmoculation with M. incognita

resulted in eignificantly lower reproduction of nematodes,
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Studies conducted by Kurmar and Hair (1976) to determine
the effect of certain organic soil conditloners viz., savdust,
coconut husk powder, paddy husk, mango leaves, cashew leaves,
calotropis leaves, eupatorium leaves, lemongrass leaves,
paddy strav, cashew shell powder, press mid, coconut olleake
and farm yard manure vhen applied 3 weeks prior to sowing on
the population of plant parasitic and nonparasitio nematodes
agsociated with bhindl and on the growth and yilcld of the
plaris revealed that all the organic substancesn suppressed
root galling caused by Meloidogyme sp. increased plant growth
end yield of fruits. The population of lMeloidogcvne sp. énd

Hellcotylenchus sp., was simificently reduced by the usoe of
.all the organic substances. The population of the non-
parasitic species, however, showed a sigaificant increase

with the appllication of organic substances.

In experiments using emendments, sawdust, margosa caoke
and sawdust with urea enhanced larval hatch wvas noticed in
amended soll but the larvae had poor ability to invade roots
(Sitaramiah and Singh, 1977).

Mololdosyme Jawvaniczs gall nurber wmas reduced and

plant top welght increased by addition of mustard cake,
groundnut calte, linseed cake and castor cake to okra plants

in pot trimls conducted by Zaiyd (1977).
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Sundaresch et al. (1977) carried out en integrated control
experiment. of root<lmot nematode, Zez mays var, geneca resipe
tant to H. incognitn when rotated with tomato and chilli caused
& eignificant reductlion in nematode populsition., Carbofuran and
ollcake together caused the greatest reduction.

Machkoor Alam gt gl. (1978) analysed different oilcakes
for férmaldehyde and neetone, The amount of formaldehyde was
0,966, 0,088, 0.%316, 0.258 and 0.478 mz respectively and that
acetone 0.9, 0,110, 0,220, 0,280 and 0.180 mg respectively per
100 mg of sample. . Forﬁaldehyde vas found more toxic to nema-
tods thﬁn acetone. The high content of formaldehyde 1ﬁ 0il-
cakes 1s likely to be an important mechanism of control of

nemtode,

InderJyit Singh gt al. (1979) placed egg masses of
Il. incermita for 2 days in oiiqake eztracfs of mustard,
taranisa, sesame and cotton aﬁd then transferred to tap water.
A1 extracts preventod hatching of ogge during the Pirst 3 days
and in water tho eggs revived. All treatments did suppress
natohiing, notably mustard and cotton.

Triale on the use of organic amendments have shown that
savdust and paddy husk at the rate of 500 g per plant and neem
1eavee and Eupatorium leaves at the zate of 250 g per plant
reduced root=knot infestation and increased yield in dbhindi
(Anonymous, 1980).
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Cayrol and Frankowski (1980) showed that all five organic
amendments applied except for undecomposed clty waste, were

equally good for the development of the nematophagous fungus

Avthrobotrys used for HMeloldogyne control.

The addition of dried poultry faeces, dried poultry
menure, oilceke, composied municipal refuse and partielly
composted poultzy manure to tomatoes in the f£ield, signifié
cantly reduced infestation by Neloidosyme incognita., Une
decomposed or partially decomposed organic matter had the
greatest effect (D'Brrico and D'Maio, 1980).

Ealiram and Gﬁpta (1980) conducted an experiment to test
the efficacy of neem leaf extract. It was seen that best
plant growth was obtained at the highest level (leaf extract
prepared from 40 g neem leaves per kg of soil) which was also
comparable wifh the next lower level (30 g ncem leaves per
kg of soil). There existed a positive correlation between the
treatments and reducition in the number of galls,

In an experiment conducted to determine the officacy of
integrated control of root-knot nematode in brinjal it was
found that application of aldicarb at the rate of 73 kg a.l.
per hectare and deep ploughing increased the yleld and reduced
root=-knot nematode population in soill (Hebsi Bai, 1981),
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The effect of seil amendments with cotton seed oilecakse
and chicken litter on M. arenarip was studied in glass-house
experiments with Cucurbite poéme. The cmendments reduced root
galling and stimlated plant growth, The degree of nematode
control was depan&ent‘on the amount of materinl added. The
use of oilcakes at rates 0f 0.4 per cent or highor caused
slgnificant phytotoxicity, All treatments with chicken 1litter

were nonphytotoxic (Mian and Uabana, 1982),

In glass-house oxzperiments Man and Xabans (1982a)
applied spent coffec grindé, holly leaves, pecan shells or
tannic acid at 0.4 per cent w/w to goil heavily infested with
M. agrenaria. After throe weelts the soil was planted with

Cucurbita pepo. ALl materials but pecan shells reduced

neratede numbers, The most effective wers thome with tannic
acld; however, these amendmente caused pevere phytotoxicity.
Coffee grinds at 0.4 per cent reduced galling but caused
phytotoxicity.
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MATERIALS AND METHODS

iwo field experiments were conducted - one for evéluating
ollcakes and another for evaluating organic wastes for the

control of the root-knot nematodes affecting brinjal.

These experiments were carried out in the Imsbructional
Farm, COollege of Agriculture, Vellayani, in an area infested

by root-knot nematodes,

Desisn and lovout:

The fleld experiment’ was 1laid out in randomised Llock
design with 3 wepliecations.

Plot size 3 24 m X 2.4 m
spacing : 60 cm x 60 om
No. of plants in q 16
each plot

¥xperiment I

In thils experiment different ollcakes were used to ascsess
their effoct on the neomatodes, There wers ten treatments

including control as detailed below:-

Groundnut cake : Pit application @ 15 &/pit

Castor cale

Pit application € 15 g/pit

Ileem cake Pit application © 15 g/pit

+8

fuetard cake t Pi% application @ 15 g/pit



Groundnut cake
Castor cake

Neem cake

Magtard cake

-

Control

Control :

Exneriment_II
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Droadeasting © 240 g/plot
Broadcasting © 240 g/plot
Broadcasting @ 240 g/plot
Broadcasting @ 240 g/plot

Fertilizer as per package of
practices rocommendation of KAU
and extra fertilizer to compensate
the NPK in oilcake dose of 15 g

per plant.

Fertilizer as per mackage of
practices recommendation of KAU
(43 g W, 23 g P and 14 g X per
plot)

Under this experiment the effect of different organic

vastes was studied uming the treatments given below:-

Saw dust

Coconut husk powder
Paddy husk
Lempongrass waste

Casghew shell powder

: Pit application @ 2500 kg/hectarc
: Pit application @ 2500 kg/hectare

Pi}t application @ 2500 kg/hectare
: Pit application @ 2500 kg/hechare
: Pit application @ 2500 kg/hectare
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Broadecasted in the plot @
2500 ke/hectare

Broadcasted in the plot @
2500 kg/hectare ,

Paddy husk + Broadcested in the plot @
2500 kg/hectare

Broadcasted in the plot @
2500 kg/hectare

Sawdust

Coconut hugk powder

Tiemongrase vaste

Cashew shell powder : Broadoasted in the plot @

2500 kg/hectare

Ho'application of orgenice
wastes.

Control

Application of organic amendments

The required guantitles of organic amendments were
applied and raked to a depth of 25 em. Vetering was done for

21 days for the proper decomposliion of the organic amendments.

Irangplanting

Three weeks old brinjal seedlings raised in nematode-free
soll were planted in the main £ield 21 days after the applica-
. tion o the organic amenduments,

Application of fertilizers

The entire quantities of superphosphate and muriate of
potash and half of urea were given as basal dressing before
transplanting the seéedlings. The balance quantity of urea was

top dressed 30 days after transplaﬁting.



Collection of soil samples for nematode counts

S0il sawmples from 211 the plots were collected before
epplicatlon of the organic cmendments for sssessing the
pretreatment nematode population. F£oil samples were collected
at transplanting, on the 45th day and 60th day of transplent-
ing and on the day of final harvest. Soil to a depth of 30 onm
—Was collected from 5 places in each plot from the root zone
to make a bulk of 500 g/plot. The soil was thoroughly mized
and taken in polythene bags,

Extraction of nematodes from soil sammles

Wematodes were extracted from soil samples following
the modified method of Cobb's dscanting end sleving technigue
(Christie and Perry, 1951).

The goil welghing 100 g was transferred 40 a plastic
basin and mized thoroughly with three times water. Coamrse
rarvicles and foreign materlals were allowed to settle for
a feu seconds. The suspension was then decanted through a
twventyfive mesh sieve and the materinls collected in the
gleve and the smedimente in the boeoin were discarded. The
filtrate was allowed t0 stend for o few seconds and then
pasged throuzgh a hundred mesh sieve and the caich in the

gleve wvas colleclted, The sediments in the basin after



three washings were dlscarded., The Tilirate was again
allowed to stand for a few seconds and then decanted and
rassed through two hundred mesh siove mand then through
three hundred and twentyfive mesk sieve. The fine silt and
nenatodes collected in these sieves were washed down into n

beaker using minimum quantity of water.

Inolation of nematodes by Poermen's fummel

Nematode suspension obicined from the soil samples wa.0
poured gently into a tissue paper kept in'poaition in the
Baerman's funnel with the help of a wire gause, The funnel
wes filled with water up %0 & level just touching the tissue
paper, Tho funnel was kept wndisinrbed Lor twentyLfour hours.
Then about 10 ml of the water was drawm out into a gpecimen

tuber by loosening the pinch cock,

Fixine and pregervation of nematodes

The nematode supspenszion obtained from the water drawn
out from the Baerman‘'s fumnel wag allowed %o pettle and the
volume was reduced to 5 ml by ripetting out water from the
top. An equal quantity of boiling formalin 10 per cent was
added to this to kill the nerctodes, A drop of this suspen-
plon was ezamined under a sterco nicroscope to apcertain

whether the nematodes wero properly killed,
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Counting the nematodes -

The preserved suspension of nematodes was shaken well

and ome ml was taken and transferred to a couniing slide by

meang of a ﬁipette. Then the population of Meloldosyhe

incosnita wes counted and recowvded.

A ———————

Assesenent of results

The effect of the different breatments vas sssessed
in terms of yield, formation of galls on rpots, plant helght,
rumber of leaven, number of branches, shoot welght and root
welght of the plants and bulld up o nematode yopulation in

g0il under different treatments.
Yield

In order to compare the yield in the different treatment
plots, weight of fruits obtained from 4 plants from each plot

was recorded.

Gall Tormatilon on xroots

Gall counts were taken in the uprooted plants from the
different treatments at the end of ﬁhe‘e;perimeﬁ%. All the
roots of a plant were carefully cut out and the gells on each
rootliet were counted and recorded, The gall popilation was

expressed as number of galls por 10 cm of root, For
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estimating the welght of galla, all the galls from the root
system of a plant were cut out end welghed. The total weight
of the root system was found out before cutting out the galls.
Percentage welght of zalls in $erms of root-knot index wes

calculated from these wvalues.

Helsht of plants

The height of plants in the observational plot was taken
at the end of the experiment. The plant height wvasg taken from
the first node to the base of the terminal bud. Average

height was calculated.

o, of leaves

Total number of leaves produced on every plant in she

. obgervational plot was recorded at the end of the experiment,

No. of branchaes

Total number of branches produced por plant was recorded

at the end of the experiment and average caleulated.

Welrht of roots

To find out the weight of root system, at the time of
harvest the below-ground paxrt of each plont was weilghed after
proper washing and drying.
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Jhoot welent

Shoot welight of the plants at the time of harvest was
sggessed by cutting off the root systen and weilghing the shoots

Beparately for each plant,

Nematode povulation.

Obaservations on the soil population of nemztode were
made before application of amendments, at the time of trans-

planting end at 45th, 60th and 90th days after planting.
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RESULTS

Experiment I

Control of Meloidogyne lncosnita on brinjal using oilcakes

Effect of treatments on root mells

Table 1 gives the number of galls on the roots of
brinjel at harvest. It may be observed that all the troat-
nents reduced gall formation on the roots sigmiflcantly as
compared to control. As againsf 14.430 and 15.8%0 galls per
10 em of root under. control 1 and control 2 respectively, the
number of galls ranged from 0.342 to 1.690 in different treat-
ments. Statistically there wﬁs no signiflcant difference
anong the dlfferent treactments end also between the two
methods of application. However, the maximum reduction in
the number of galls was shown vnder pit applications of
mugtard cake .(0.342 galls per 10 om root) and neem cake
(0.363 galls per 10 cm root). This was followed by broadeast
(0.761 galls per 10 cm zoot) and pit application (1.022 galls
per 10 cm roo%) of groundnuf coke, broadcast application of
mastard cake (1.100 gz2lle pexr 10 cm root), pit applicatioﬁ
of castor ecake (1.1%32 galls por 10 em. root) and broadeast
appllications of neem cake (1.150 gall per 10 cm root) and -
cagtor cake (1.650 galle per 10 cm Toot). |
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Formation of root salle with ese moss

It cén be seen from Table t thet all the treatments
reduced significantly the number of root galls with egg mass
as compared to the control, Vhile the number of galls with
egg pmass pver 10 cm of root was 2.06 under‘conﬁr01-1 and 2.73
under control 2, it rangod bétween 0.05 and 0.24 in the
different treatments. Reduction in the nmumber of galls with
egg uass was the highest in the pit applications of mustard
cake (0.03 grll with egg mass per 10 cm root) and neem cake
(0.07 gells with egg mess per 10 cm root). This was followed
by broadcast application {0.08 galle with sgg per 10 cm root)
and pit application of groundnut cake (0.11 galls with egg
rass per 10 cm root), broadeast applications of neem cake
(0.12 galls with egg moss per 10 cm »oot) ond mustard cake
(0.14 z2lls with egz mass per 10 cm root), pit avplication
of castor cake (0.17 galls with egg maos per 10 cm root) end
broadcast application of castor cake (0.24 galls per 10 cm

root).

Root-lmot index

Data on root-knot index (Table 1 and Fig. 2) showed
that the index (which gives an overall picture of root
infestation by the nematode) was gignificantly low in all
the treatments., Mean root-knot index ranged between 0.51

and 1.98 in different treatments as compared to 17.19 and



Teble 1. Gall formation on roots of brinjel plants treated with different
oilcakes. (Average of three replications)

45

Meen number of lMsan number of gallg
Treatments galls per 10cm with ogg mass per Root~kmot index
of roots 10em of roob
Pit application
Groundnut cake 1.022 (1.422) 0.11 (1.05) 1.75 (1.32)
Casbtor cake 1.132 (1.460) 0.17 (1.08) 1.92 (1.38)
Iieem calke 0.363 (1.164) 0.07 (1.03) 0.51 (0.71)
Iustard calke 0.342 (1.157) 0.05 (1.01) 0.65 (0.80)
Broadcast anolication -
Groundnut cake 0.761 {1.322) 0.08 (1.04) 1.71 (1.31)
Castor cake 1.690 (1.640) 0.24 (1.11) 1.96 (1.40)
Heen cake 1.150 (1.466) 0.12 (1.06) 1.58 (1.25)
Mustard cake 1.100 (1.449) 0.14 (1.07) 1.64 (1.28)
Control 1 ~ Fexrtilizers
at packzge of prac- _
tices plas extrs NPK 14.430 (3.925) 2.06 (1.74) : 17.19 (4.14)
equivalent +to oilczke
dose
Control 2 - Fartilizer .
at packace of practice |2+830 (4.062) 2.75 (1.93) 13.89 (4.34)
C.D. 0.60 0.25% 0.11

(Figures in parentheses are values / x + 1 transformzation)
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18.89 under control 1 and 2 respectively. Pit application

of neenm cake was found to be the mosgt effective with a mean
root-knot index of 0.51 followed by plt application of musiazrd
cake with 0.65 as mean root-lmot index. Broadeast spplication
of neem cake (1.58 28 mean root-knot index) was the noxh
effective treatment followed by broadeast applications of
mustard cake (1.64 as mean rooi-knot index) and groundnut

cake (1.71), pit epplications of groundnut cake (1.75) and
cantor cako (1.92) and thon by broadcast application of castor

cake (1.96 mean root-imot index).

Population of lMeloidogyne incormita in rools ot harvest

Table 2 and Flg. 2 give the number of rooi-kmot nematodes
in roote at hervest, It moy be seen that the number of nema-
todes in roots of plants recelving the ollcakes was congid-
erably low when compared o those of plants in the control.
The offect of the treatments wae statistically sienificant.
Vhile the mean population in the control ranged from 1258 to
221 in 10 g of root, it ranged between 20.33 and 36.67 in
different treatmente. The mean population of nematode in
root was the lowest in pit application of castor cako (20.353
roxr 10 g of xroot) followed by pit application of noem cake
(22 per 10 g of root), broadcast applications of muotard cele
(22,67 per 10 g of root) and proundnut coke (33 per 10 g of
root), pit application of mustard cake (54 per 10 g of root),
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broadcast application of castor cake (34.65 per 10 g of woot),
pit application of groundnut cake (35.67 per 10 g of root) and
broadcast application of neem cake (36.67 per 10 g of root).

Ponﬁlation of root-knot nematode in soil

Before opplicotion of oileakes

Table 2 and Flg, 1 show the neustode porulation status in
soil before amendment with olleakes. The diffarent plois
ghowed no gignifican’ wvaziatilon in nematode population which

ranged between 455 and 471 per 100 g of soil,

Trentvons deve after awopllcation of oillenkes

Hemntode population in soll just before transplanting
and 21 days after application of ollcakes is given in Table 2
and Fig. 1. The decrease in population level in the treated
plots as evident from the table is statistically significant
when compared to the population before application of the
oilcakes. Hean povulation was the lowest An pit appllcecation
of aser cake (380.7 per 100 g of moil) followed by broadecast
applications of mustard cake (400.7 per 100 g ¢f s0il) and
groundnut cake (498.7 per 10C g of soil), pilt applications
of mustard cake (413.7 per 100 g of soil) srd groundnut cake
(426 per 100 g of soil), broadecsst applications of neem cake
(427 per 100 g of s0il) and castor ezke (427.% per 100 g of
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's0il) and pit application of castor cake (432 per 100 g of
sOil). '

Hortwfive dave after transplenting

Table 2 and Fig. 1 present the population of rootwlmod
nematbde in soil 45 days after transplanting and 66 days after
application of oilcakes. There wae significant reduction in
the populatisn due to treatments. MHean popmlation of the
nematode per 100 g of s0il varled betieen %1.7 and 98,7 in
different treatments ag agzinst 491.3 and 496.7 in contﬁol
1 and 2 respectively. The reduction in popmlation was the
highest in pit application of casior czks (31.7 per 100 g of
*éoil). Next to this came pit application of musterd cake
(50.7 pox 100 g of soil) and neem cake (57 por 100 g of soil).
This was followed by broadecast applications of mustard cake
(64.3 per 100 g of soil), neem cake (56.7 pew 100 g of soil)
and castor cake (73 per 100 g of s0ll), pit application
(82.%7 per 100 g of soil) amnd broadcost application (98,7 pexr
100 g of soil) of.groundnut calke.

Sixtr davs after transplanting

8011 populetion of the nematode 60 daye after trang-
planting end 81 days after application of oilcakes as presented
in Tabla 2 and Flg. 1 showed that the population wae main-

tained on mignificanily lower levels due to different treatments.
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The mean population in treatmente wvaried betwesn 24.3% and

78.3 (per 100 g of soil) as against 473 to 474.3 (per 100 g
of 9041) in control. Pit ecpplication of castor cake (24.3
per 100 g of s0il) ranked first in effectiygness. This was
folloved by pit epplications of mustard cake (35 per 100 g

of soil) and neem cake (43.3 per 100 g of soil), broadcast
 applicetions of castor cake (48.7 per 100 g of soil) and

neem cake (53.% per 100 g of soil), pit application of ground-
mt cake (70.33 per 100 g of so0il) and broadeast applications
of grouwndnuy cake {73 per 100 g oFf poil) and mustard cake

(78.3 per 100 g of soil).
At hervest

Date on so0il population of nematode 111 days aftor
application of oilcakes presented in Table 2 and Fig. 1
rovanl the effeztivencns of the different treatments over
control 1 and control 2 in bringing down the nematode popula-
tlon in soil. The reduction in the population obiained by
the treatments vaos highly significant over the control. The
lowest population ilovel was recorded in the case of pit
application of castor calke (8.7 per 100 g of s0il). This was
followed in the desconding order of effectivenesm by pit
applicatiqns'of neent cake (11.7 per 100 g of soil), mustard
cake (16 per 100 g of coil) and grourdnut cake (16,3 per

100 @ of soil) and broadcast applications of mustard cake
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(17 per 100 & of soil), groundnut cake (20.7 per 100 g of
soil), neem cake (21.3 per 100 g of soil) and castor cake
(29.6 per 100 g of soil). '

Yield

The yleld data are presented in Table 3 and Flg. 4.
Against the mean yield of 118.33 g and 113,02 g of fruits
per plant in control 1 and control 2, the mean yield varied
from 153,75 to 221.46 g per plant in differcnt treatments.
The highest ylield was recorded in the oase of pit application
of mustard cake (221.46 g per plent). This waé closely
followed by pit applicétions of casbor cake (209.17 gz per
plent) and grouﬁdnutkcake (202,92 2 per plant). Broadcast
applications'of misterd cake (194.59 g per plent) end castor
cake (180 g per plant), pit application of neen cake (177.19 g
per plant) and broadeast applications of neem cake (161.98 g
per plant) and groundnut cake (153.75 g per plant) ranked next

in effectiveness.

Plant height

Data presented in Table 5, Fig, 4 show that the mean
height of the plants was 44.17 cm and 44.16 ¢n in control 1
and control 2 respectively, while the height ranged between
59.42 cmﬁanq 68,82 ¢m in treated plots. Pit application of



Table 3, DBiometrical observation of brinjsl plante treated with
different oilcakez. (Average of three roplicatiovas)

hedght

eLrs " e % . 4 .

of N fushen of Uamberof ot - Sheet.  wela

o) (g) (e) &

Pit avplicetion -
Groundnut cake 68.17 13%.83 68,83 2517 172.4 202.92
Castor calke ‘ 66.00 12.68 64.33 34 .87 160.53 209.17
Heem cake 61,92 12.75 52.33 31 .10 145.1 177.19
Yustard coke 68.82 12.83 75.08 31.85 158.9 . 221.46

Broadeast avplication
Groundnut cake. 61.67 12.50 67.83 35.27 187.1 153.75
Castor cako 61.17 13.66 84,08 32.8% 202.6 ' 180.00
Heem cake 59.42° 12.08 6747 36 .27 180.6 161.98
Mstard cake 65,50 13.33 70.92 32,90  196.3 194,59

Control 1 - Fertilizers
at package of prac-
tices plus extra NPK 44,17 9.83 43.83 22.07 1071 113.02
equivalent to oll- :
cakes dose

Control 2 - Fertiliszers

at package of prac-— 44.16 8.75 42.58 18.7C 101.9 118,33
tices

ob

¢.D, 16.71 2.28 21.15 7.48 44,33 47 .54
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mustard cake produced the tallest plants the mean'height
being 68,82 cm. This was closely followed by pit applica-
tions of groundnut ceke (68.17 cm) and castor cake (66 cm).
Broadcast application of mustard cake (65.5 om) ranked fourth
followed by pit application of neem cake (61.92 cm) and
broadcast applications of groundmut cake (61.67 cm), castor

cake (61.17 cm end neem cake (59.42 cm), °
Tumber of branches

I% is apparent from Table % and Fig. 3 that the different
treatments had eignificant impzct on the number of branches
produced by the plants. The mean number of‘branches wvas
maximum (13.83) under pit application of groundnut cake which
was closely followed by broadcast application of castor cake
(13.66). In respect of the remaining treatments mean number
of branches produced were 13.33 under broadcast application
of mustard cake and 12;83; 12,75 and 12,58 under pit applicae
tions of mustard cake, neem cake aﬁd cagtor cake respectively.
Under broadcast applications of groundaut ceke and neem_cake
mean number of branches produced were 12.50 and 12,08
respectively., Thus the mean number of branches varie&
between 12,08 and 13.83 under different treatments while
it was only 9,83 and 8.75 under control { and 2-respectively.



FIG. 3., EFFECT OF DIFFERENT TREATMEMTS ON NUMBER OF BRANCHES AND NUMBER OF LLEAVES PER PLANT.
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Numboer of leaves

The different treatments under trial shoved significant
impact on the number of leaves produced (Table 3 and Fiz. 3).
The mean number of leaves was within the range 52.3%3 and
84.08 under different treatmenits as against 43.83 and 42.58
under control 1 and 2 respectively, Maximum number of leaves
produced was under broadcast application of castor cuake the
mean number of leaves being 84.08, This was followed by
pit application (75,08) and broadeass application (70.92) of
mastard cake, pit upplication of groundnut eake (68.83)
broadcast applications of groundnut cake (67.83) and neem cake
(67.17) and pit epplications of casitor cake (64.33) and neem
cake (52.3%).

oot welsht

Results presented in Table 3 and Fig. 5 show %hat tha
treatments gave significant increase in rood weight. Waile
the mean root weighf vas 22.07 g aad 18,70 g under control
t and 2 respectively it ranged between 31.10 g and 36,27 2
under the various treatments. The ﬁean root welght of 36.27 g
vag under broadcast application of néem cake. Pit application
'of cagbor cake (%4.87 g) was the next effective, in increasing
the root weight. This was folloved by broadcest application
(53.27 g) end pit application (33.17 g) of groundnut cake,



FIG. 5. EFFECT OF DIFFERENT TREATMENTS ON THE FRESH ROOT WEIGHT AND SHOOT WEKSHT.
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broadcast applications of mustard cake (32,90 g) and castor
ceke (32.85 g) and pit applications of mustard cake (31.83 g)
and neer cake (31.10 g).

Shoot weisht

Data presented in Table 3 and Fig. 5 show the effect of
the different treatments in incressing the fresh shoot welght.
The mean shooh weight ranged between 145.1 g and 202.6 g under
éifferent treetments while under control 1 end 2 the nmean
shoot welght was 101.9 g cnd 107.1 g respectively. -The
maximim shoot welght obteined was 292,6 g under broadcast
aprlication of cestor cake. The mean shoot wreight was 196.3 g,
187.1 g and 180.6 g under broadcast applications of mustard
cake, groundnut cake andlneem cake respectively. This was
followed by pit applications of groundnut cake (172.4-g);
castor cake (160.% g), rusterd ceke (158.9 g) ond neen

cake (1451 g&).

Experiment IT

Effect of'organic wvastes in the control of Mbloidoggge

incosnlta on brinjal

Gall formation oan the roots

Pable 4 shows the mean ngmber of g2lls on roots at

harvest.. The treatments were highly effective in reducing
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the inteasity of gall formation in roots. As against a mean
nugbey of 7.85 galls per 10 cm of root in the confro; the
mumber 1ln the treated plots ranged between 0.28 to 1.85 pex
10 cm of root. Broadeast application of sawthist vhich gave
the maximum vreduction in gall formetion (0.28 per 10 cm of
root) was followed in effectiveness by broadeast application
of cashew shell powder (0.52 per 10 om root). Under vit
epplication of lemongrass waste ‘the mean number of g£2ll8s was
0+48 per 10 cm of root. The other 4treatments in the order of
their effectiveness were brozdcast application (0.64 per

10 om of root) and pit epplicetion (0.73 per 10 cm of woot)
of coconut hugk powder, brcadcast epplicstiors of paddy husk
(1.25 per i0 om of rcot) and leusngrass waste (1¢41 per 10 om
of zoot) and pit épplication of caghew shell powder (1.59 per
10 cm of zoot), sawdust (1.70 per 10 em of root) and paddy

husk (1.85 per 10 om of root.

Formation of root galls with ezgma. o3

The data presented in Table 4 showed that 211 the

- treatments were effective inlreducing the number of galls
with eggmess. The mean numbor of root galls with cgEmase

per 10 cm of root, ranged betweon 0,04 +0.0.42 in the trected
plote whereag 1% was 1.83 in the comtrol. Humber of golls
with ezgmoss 'wes the least in broadeast epplication of caghew

shell powder (0.040 per 10 cm of root) followed by broadeast



Table 4. 0Oall formation on roosts of brinjal rlants treated with differcnt
organic westes., (Average of three replicationa)

- Hean No. of galls
g b 2an No, of gells =
Trastments g;r 10 cm?ofbroot with egg mass pex .- Root-lmot index

10 emn 9f root

Dit gnplicotion '
- Saw- dust-- 1370 (1601) - 0520 (13169); 41490 (1214%)

b

Coconut husk powder 0.73 (0.85) . 0.053 (1.026) 0.87 {0.929)
Paddy husk 1,35 (1.03) 0.410 (1.164) 1.85 (1.086)
Lemongrass waste 0.48 (0.68) 0.073 (1.03%9) 0.75 (D.591)
Cashew shell powder 1.59 (1.07) 0.080 (1.039) 2.19 (1.312)
Broadeast apnlicatlion
Saw duet 0.23 (0.53) 0.047 (1.023) 0432 (0.521)
Coconut husk powdesx _ 0.64 (D.78) 0.060 (1.029) 0.85 (0.918)
Paddy husok 1.25 (1.08) 0.300 {1.i34) 1.91 (1.340)
Lemongrags wmate T 1.47 {0.94) 0.230 {1.104) 1.7 (1.196)
Cashew shell powder 0.52 (0.53) 0.040 (1.018) 0.65 (0.750)
Control 785 (2.67) 1.830 (1.640) 12.42 (3:460)
C. 3. 0.897 08280 60969

(Pigures in parentheses are values efter / = trans’ormation)
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application of eawdust (0.047 per 10 cm of root). Pit
gpplication (0.055 per 10 cm of root) and broadcast applico-
tion (0.06 per 10.cm of root) of coconut husk powder were the
next effective treatments. Remaining treatments in the order
of effectiveness were pit application of lemongrass waste
(0.073 per 10 c¢m of root) and cashew shell powder (0.08 per
10 cm of root), broadcast applications of lemongrass waste
(0.25 per 10 cm of root) and paddy husk (0.3 per 10 cm of
root) and f£inally pit applications of paddy husk (0.41 per

10 cm of root) and sawdusth (0,42 per 10 em of xroot). '

Root-knot index

Deta on root-knot index (Table 4 end Fig. T) sﬁowed the
effectivenesﬁ of the treatments in reducing the root-knot
index which ranged from 0.39 to 2+19 in the treated plots as
againet 12.42 in the control., Root-knot index was the lowest
(0439) in broadcast application of sawdust. This waps followed

by broadeast application of cashew shell powder (0.63), pit

application of lemongrass waste (0.75), broadcast application

- ‘ gk
f coconut husk powder (0.86), pit application of coconut hu
o 1

vroadeast applicetion of lemongrass waste (1.71),

paddy husk (1.85) end sawdust (1.90), broad-
.9%) end fipelly pit applica-

powder (0.87),



FIS.7 . EFFECT OF DIFFERENT TREATMERNTS ON THE ROOT POPULATION OF NEMATODE AND ROOT-KNOT INDEX,
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Population of leloldogyne lncognita In roots at harvest

The nmean porulation of nematode in root at harvest
(Table 5 and Fig. 7) was appreciably low in plants receiving
the treatments. The populetion ranged between 34.% and
54.7 per 10 g of root in the treated plots against 221.7 in
the control, The lowest population was observed in the plot
vhere cocomut husk powder wae broadcasted (34.3); population
recorded under different treatments were 36.3 in pit applica-
tion of paddy husk, 36.7 in both the broadecast applications
of sawdust ond cashew shell powder, 41.7 in pit application
of 1émongrass wagte, 47.3 in pit application of cashew sholl
powder, 47.7 in pit application of cocornut husk nowder,

50.3 in broadcast applicstion of lemongrass waste, 51 in
broadcast application of paddy husk and 54.7 in pit applica-

tion of sawdust.

Population of Meloidogyne lncosmita in soil

Before avplicetion of crganic wastos

Hematode population in soil bofore smendment with the
organic westes (Table 5 and Fig. 6) showed no signiiicant
difference between the different plots.

Twentvone days after the application

Though there wag some reduction in the ponulation of

nematode in soil (Table 5 and Fig. 6) it was not statistically
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plgnificent. The population ranged bebdireen 373.7 and 443.3
per 100 g of soll in the different plots at the time of
transplanting and 21 days after application of organic wastes.

Fortyfive days after trongplanting

Sixtysix days after amending and fortyfive days after
transplanting there was considerable reduction in the popula-
tion of nematode (Table 5 and Fig, 6) in all the treated plots.
The lowest mean population (29.3) was under broadcast applica-
tion of coconut husk powder., This was followed by broadcast
application of cashew shell powder (52) and then by pit
application of sawdust (59.3)., The population was 61.7 in
" broadcast application of lemongrass waste, 76.7 in pit applica~
tion of coconut husk powder, 85.3, 88 and 91.0 in pit applica-
tions of cashew shell powder, paddy husk and lemongrags vaste
regpectively, 147 in broadcast application of sawdust and
147.7 in broadcast application of peddy husk, In control %he
population was 442.%.

Sizty davys affer transplanting

In the Gifferont treéted ylote ths popvlation per 100 g
of soil 60 days after {ransplenting znd eightyone days after
emending the soil, ranged between 26 and 112 (Table 5 and
Fig. 6) as against 436 in the control: population wvas the
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lowest (26) in broadcast application of coconut husk powder.
This was fbllswed by pit application of sawdust (44.7). In
broad cast applications of lemongrass waste and cashew shell
powder the populeiion ievels were 48.7 and 53.3 respectively.
Under pit applications of coconut husk powder, paddy husk,
cashew shell powder and lemongress waste the population was
58, 65.3, 65,35 and 66,7 respectively and under bﬁoadcast
applications of sawdust and paddy husk it was 107.0 and 112

1

reapectively.

At harvest

Data on population of the nematode in the soil at the
f£inal uprooting of the cxrop, 90 days aiter trgnsplan%ing and
111 days aftér applying the amsnduents (Table 5 end Flg. 6)
show that the mean population por 100 g of goil was. very low
renging from 8,7 to 30.7 in the treated plote whereas it was
as high as 447.3 in the control. .Population level was the
lowest (8.7) under pit application of cashew shell powder and
this was closely followed by pit applicatioﬁ of paddy husk (9)
. and broadcas% application of coconut kusk powder (10). Under
broadcast applications of lemongrass waaie ﬁnd pawdust the
mean pc)pulaté‘.on was 12 and 15 respectiveiy. Both under pii
application of coconut husk pouder and brozdcaut applicaiioan
of paddy hus& the mean population was 15.7. This was followed

by broedcast application of ‘cashew shell powder (16.3),
|



FIG .6, EFFECT OF DIFFERENT TREATMENTS ON THE SOl FPOFPULATION OF NEMATODE.
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pit application of leomongrass waste (16.7) and finally by
pit application of sawdust (30.7).

Yield

The plénts which recelved the organic waste treatmento
gave significantlﬁ highor ylold over the control (Table 6 and
Fig. 9). Mean ylold ranged between 108.96 g aﬁd 169.7 & per
' plant in treated plots against 75.52 g in the control. -Among
the differcnt treatments broadcast appllcation of lemongrase
wvaste recorded the highest yield (169.7 g). This ﬁas followed
by broadeast applications of sawdust (158,44 g) end paddy husk
(153.79 g). 'fhe yield obtained from plot receiving pit applica-
tion of coconut husk powder wae 150.84 g. The yield in respect
of the remaining treatments were 147.61 g in broadcast applica-
tion of ooconﬁt husk powder, 146.56 g, 135.42 g, 115.42 g and
114.38 g in p;t applications of caschew shell powder, sawdust,
lemongrasa wacte and paddy husk respectively and 108,96 g in
broadcasat applicatioh of cashew shell powder.

Heizht of plants

Data presented (Table 6 and Fig., 9) show that the mean
helght of the control plants was 52,01 cm vhile the helgat
ranged betweon 65.5 cm end 77.85 cm under the difforent

treatments. The mean height of plante in respect of the



Table 6.

Biometric characters of brinjal plants treated wlth different
orgaenic wastes. (Average of three replicotions)

Hean yleld Mcan £ Mean shoot Hean root

: Mean Ho. 0f Iean No. © .
Treatments per plant height e — welght welght
(2) (on) branches. leaves (a). (g§

Pit application )
Coconut husk powder 150.84 72.08 12.50 68.67 179.54 29.32
Paddy husk 114.38 69.08 11.67 66.75 1568.65 25.97
Lemongrass waste 115.42 68.83 11.50 68.58 152.55 26.71
Cashew shell powder 146.56 72.75 12.42 71.50 176.97 25.99

broadcast anplication

Saw dust 158.44 77.83 13.33 79.17 186.90 25.95
Coconut husk powder 147.61 71.00. 12,92 79.33 181 .86 27.55
Paddy husk 153.79 65.50 12.08 73.75 202.54 30.90
Lemongrass wasse +169.70 74 .95 1417 TT7.33% 165.76 25.85
Caghew shell powder 108.96 T1.25 15.83 81.75 162.86 26.26
Control T5.52 52.01 8.8% 47.53 102.05 19.73
C.D. 42.1 2.61% 2.6 5.46 56.41 3.06
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different treatments were 77.83 cm in broadcast epplication
of sawdust, 74.95 cm in broadcast application of lemongrass
waste, 72.75 cm and 72.08 cm in plt applications of cashew
phell powder and coconut husk powder respectively, T71.25 cm
and 71 cm in broadcast applications of cashew shell powder
end coconut husk powder respectively, 69.08 cm, 68,85 cm and
66 cm under pit applications of paddy husk, lemongrass waste
and saw dust and 65.5 cm under broadcast application of

paddy husl,

Number of branches

As ageinst o mean number of 8.83% branches per plent
in the control the number of branches under the different
treatments varied from 11.5 to 14.17 (Pable 6 and Fig, 8).
eximum anuwmber of branches (14.17) was produced under broad-
cast application of lemongrase vaste. This was closely
Tcllowed by broadcasi epplicotions of cachev ghell powder
(13.83) and sawdust (13.33). Under pit epplication of sawdust
the number of branches produced wag 13 and under broadcash
application of coconut husk powder and pit applications of
coconut husk powder and cashew ghell powder the mean number
of branches were 12.92, 12.5 and 12.42 respectively. In
treatnents with paddy husk the nean number of branches was
12.08 under broadcast cpplication anQ 11.67 uvndexr pit applica-
$ion and with lemongrase waste 1% was 11.5 under pit applica-

tion.



F1S.8. EFFECT OF DIFFERENT TREATMENTS ON THE NUMBER OF BRANCHES AND NUMBER OF LERYES PER PLANT.
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Numbez of leaves

‘The different treatments vnder trial were found to have
slgnificant impact on the number of leaves produced (Table 6
and Fig. B). VWhile the control plants produced a mean number
of 47.33 leaves, the nunber varied between G6.75 and 81,75
-iu the planté under differcnt troatments. Tho mezn number of
leaves undor the broedcast applications were £81.7%, T9.%3,
79.17, T7.3% end 73.75 with ceshow chell powder, coconut husk
pouder, sawdusi, lemongress woslte and paddy husk respectively.
Under pit apﬁlication the nunben ofulaaves wore 71.5, T0.5,
68.67, 68.58:and 66,75 with cmchew chell powdgr, eowdust,
coconut husk powder, lemongrass wvacte and peddy huck

]

rospeciively.

Shoot welsht

The shoot weight of the plents was clpoo geen influenced
5y the treatments {Teble 6 and Flg. 10): The mesn shoot
veight in the comtrol vas orly 102.05 g. Under broadcast
epplication of paddy huek the mean shoot weight was 202.54 g.
This wee followed by pit application (192:44 g) and bioadcast
application (186.90 g) of sawdust. Tn Hreatmenis with cocomut
husk powder the mean shoot welght wae 181.86 g waen broad-
casted and 1%9.54 g when applied in the pit. Cashow shell

pouder vhen applled in nits the mean shoot wolaiit obeerved



10, EFFECT OF DIFFERENT TREATMENTS ON THE FRESH ROOT WEIGHT AND SHOOT WEISHT OF FPLANTS,
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was 176.97 . Under broadeast application with lemongrass
waste and.cashew ghell powder it was 165.76 gz and 162,86 g
respectively. The mean shoot welzht observed was 158,65 g
end 152,55 g under plt applications of paddy husk ard lemon-

grass waste respectively.

Root welght

The various treétments under trial affected thoe root
welght of plants (Table 6 and Fig. 10). VWhile the mean
root wolght was 19.73 g in the control it was 30.90 g under
broedeasts epplication of paddy husk, 239.32 g ard 27.55 g
respectively under plt application and bhroadcast application
of coconut husk powder, 26.71 g under pit application of
lemongrass waste and 26,26 é'under broadeest application of |
cashew shell 'mowder, Under nit apnlications of crehew shell
powder and paddy huslk the mean root weipht was 25.99 g and
25.97 g rempectively. The mean root welght observed under
broadcast applications of sawdust end lemongwass waske was
25.95 g and 25.85 g reapeétively and under 7i% application
of sawdust 25,58 g.



DISCUSSION



DISCUSIION

In the present study four ollcakes and five organic
wagtes were tested for thelr comparative efficacy in
suppressing root-knot nematodes infestating brinjal.
Ollcakes of groundnut, neem, castor and mustard and organic
vastes viz. sawvdust, cocomut husk powder, paddy husk, lemon.-
grase waste and cashew shell powder were tested individually
by applying in planting pits and by broadcasting in the
plots three weeks prior to planting. The resulbs wvere
assessed 1n terms of the growlh characters of the plants,
infestation of roots, soil population of nematodes and yield.
Observations on the growth characters were taken on the .
90th day of planting. Observations on the soil population
of nematode were made before application of amemdwments, al
the time of {ransplanting end at 45th, 60%h and 90%h days
after planting.

The neratode population in soil ard in roots showed
that the oilcakes affected the same gignificantly and that
in turn refiected on the root zall formation, the growth
characters of the plant and on the yield (Table 2). Average
population of root-knot nematode in 10 g of +the root at
harvest of the crop renged between 20.33 and 36.67 azainst
128 and 221 under control, The soll population before
amending with the ollcakes was alnost the same in all the



a9

plota ranging between 455 and 471 per 100 g of soil sample.
Very slight reduction in soil population could be observed

in the ireated plote at the time of plénting 21 deys afier
epplication of oilcakes. The populetion continued to diminilch
in thege plots and on the 46th day of planting the soil popula-
tion was reduced to 7 to 20 per cent of the initial level,
while in the control ploits tho populution showed an increasing
trend. Observations 60 days after planting and 90 days after
planting showed thot the soil population got still reduced

and it was less than & poer cent of the initial population.

t Beneficilal effects of preplanting application of oilcakes
in soll in condrolling nematode infestation in vegetables had
already been reported., Singh arnd Sitaramish (1966) found

that soil application of margosa, céator and peanut oilcakes
reduced root population of nematode and root gnll formation
and gave better plant growth in tomato, Hameed (1968) found
that Meloidogyne populetion on tomato got diminished by mmstard
cake application. Khan gt al. (1969) reported tiat preplanting
applicatlon of neem cake, mahua cake, groundnut cake and

cesior cake suppressed parasitic nematodes but not saprozoic
forms. Effectiveness of oilcaltes in suppressing nematode
population in the soil as well as in the roots of ciops had
boon zeopomted by Iass and Bameed (1969), singh and Sitaramish
(1969), Sharm et 2%.{1971), Goswami and Swarup {1972), Alanm
ond Khan (1975) and Rhan st nl. (1976).
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Growth end yield of plants in treated plots were
olgnificantly better when compared to control (Tadle 3).
The mean helghts of plants wers 44.17 cm and 44.16 on in
control whereas 1t renged bebtween §59.42 and 65.82 cm in the
trea%ed plots showing an increase of 34.5 t0 55.8 per cent
over control, OGowda and Shetty (1973) had also obsoerved
thet so0il aneniments with olleonkes holysgd in increasing

vlent helght.,

It is évident from the results that all the iroatments
wore significantly suverior to the control improving the stand
of the crop. The treated plots showeﬁ 22.89 to 40.89 per cent
increase over the control in production of branohes. The
different oilcake treatments except pit application of neem
.oake showed significant increage ranging fromf46.77 to 91.8
yer cgnt ovaer the control in respect of the number of leaves
produced. Pit application of neem cake recorded 19.4%
increase over the cont;ol. The root wéight and shoot weight
'of plants showed considerable iwncrease in the treated plots
es8 compared to the control. While the average root weight
under different treatments ranged between 31.1 g and 36.27 g
1t was below 23 £ in the.control. The root welght recorded
in the treatgd plois showed 40.9 to 64.3 pexr cent increase
over the control., The increagme wgg hisghly significant over

the contral, The shoot welsht also showed an appreciable
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increase of 35.5 to 89.2 per cent over the coﬁtrol. These
obgervations shoved that~the oilcakes favoursd the growth
of the plantes. This Linding is in conformity with the
~earlier reports of Singh and Siteramiah (1966) and Lass and
Hemeed (1969). Cowda and Shetty (1973) had also observed
an Increase in the fresﬁ root weleght and shoot welght of
tomato as a result of soll applicatlon of oiloskes., Zaiyd
(1977) had weported thet &s & result of oileake application
£2ll numbey wasg reduced and plaat top welght lncreased in

okra planits.

The treatments enhanced the yleld aleo 48 compzred to
the control.f The increase recorded in this respect ranged
betweeﬁ 29,9 and 87.1 per cent over control. Effectiveness
of ollcakes in increasing the yield has already been reported
by Singh and Sitoramish (1969) and Shevma % eL. (1971).

The reduction in nematode population, as evident from the
data presentéd, caused by the application of oilcekes
reoulted in producing a geod crop with higher yleld, However
the different oilcakes dld not differ much in efficacy, as
also the methods of application.

The nematods population in the scil and in the »oots of
brinjal plants showed considerabie reduction by the addition

of organic wastes (Table 5). The average popvlatinn of
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root-knot nematode in 10 g of root, at the time of harvest,
ranged between %4.3 and 54.7 in the itreated plots while it

was as high as 221.7 in control. The initial soll population
which ranged between 4%6.7 and 458.7 was brought down gradually
in the treéted plots and at harvest, 111 days after application
of the dmendments, it was reduced to 3.6 per cent of the

initiel population.

ih¢ resvites of tho procent ctudy clearly domorstrate
that preplanting applicobion of organic wasies psuppressed-
voot-lnot nermatcde infoxitatlion both in the #50il and in the
roots. The usefnlness of ovgnnic wastes in the control of
root~-lnoy nemtode was already peported by Johnson gt al.
(1967) end Singh i gi. (1967).. Hiller i al. (1968) reported
thas larval invecion of briujai Toot wag suppragsed by sawdust
and paper. Hameed (1970) end Singh and Sitaramish {1971)

roported suppression of Meloldogyne snp. by the application

of organic materials in tomato and okra., Rumar and Neir
(1976) had reported that application of orgenic wastes in
goil could effectively conirol rooi~knot nematode population
in s0ll and in plants with reduced gall formition on roots of
bhindi plants. Sikova et al. (1973) bkad observed that pre-
planting application of paddy husk in tomato caused reduction

in larvel population of leloidogyne javanieca.
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Growth characters of plants wore also greatly influenced
by the treatments (Table 6), Regarding the mecn height of
the plants, as against 52.01 cm in the control it was betweon
65.5 and 74.95 cm in the treated plots. Thus the tfeaﬁed
plots recorded 25,9 to 44.1 per cent increase in the height
over the control. The mean number of branches as recorded
in the treated plots showed 30.2 4o 66.5 per cent increase
over the conitrol. The mean number of leaves, the mean shoot
weight and the mean root weight also showed significant
increase in the treated ploté. The increase recorded oven
the control was 41.3 to 72.7 per cent in the case of mean
number of leaves, 49.48 40 98.5 per cent with regord to the
mean shoot woight and 28 to 56.6 per cent in the case of
nean root weight. Thus the organic substances favourably
influenced the different growth characters such as plant
he;ght, mean number of leaves and branches, shoot weight and
root weight of brinjal plants. The increase in growth
characters and yield over the control could be attributed
to the effect of the orgenic substances in reducing the-
nematode population in the zoot zone and preventing root
infeptation. However the different methods of application

did not show any significont variations in effect.

In the present study treatments with extra fertilizers
to compensate the N, P and K content in the oilecake did no%
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shov any significant improvement . in plant growth or in yield.
These results showed that the increase in yield produced by
the oilcakes and orgenic wastes can be attributed to the
suppression of the nematode population by these soil amend-
ments and not due to the additional nutrition provided by
ther. IMany workers have tried to ezplain the adverse effect
of ocilcokes and organic amendments on nematode population.

One view was that'decomposing organic materials produced

fatty acids vhich had nematicidal properties. It appeared
that many of these products were toxic to the paragitic forms
et low concentrations whille relatively very high concentrations
wvere required for them to become toxic to nonparasitic forms
(Patrick gt al., 1965; Sayre et al., 1964, 1965; Banage and
Visser, 1965; Hollis and Eabana, 1966). Another view was
that the orgenic substences encouraged the gsrowth of nemato-
phagous fungl in the soil (Duddington gt al., 1956; Duddington
and Duthoit, 1960; Duddington et al., 196%; Ham and Vilkin,
'1961; Pramer, 1964).

Mankan (1962) observed that the addition of organic
anendments enhanced the population of predaceoous nematodes
which in turn suppressed the parasitic forms. Change in pH,
soll tenmperature, cxygen end nitrogen status in the soll
(Duddington et pl., 1956; Johnson, 1962, 196%; Mankan,
1963; THollis and Kabana, 1956; Singh ard Sitaraniah, 1969z)
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end physiologlcel alteration in the host ate., are also
attrivuted as factors adversely effecting the nematodes. The
high content of formeldenyde in oilealkes as a likely medhéniam
of control was also put forwoxrd by Alam et el. (1978).

It 1s evident from the results of the present investiga-
tions that oilcakes and organic wastes give effective control
of root-knot-nematodes in brinjal when applied as so0il condi-
tioners atleast three weeks prior to sowlng or transplanting.
The studies indicated that the pit application and broadecast
application of the materiasls were squally effective in
controlling the pest. |



SUMMARY



SUMMARY

Two field expewiments were conducted, one for
determining the effect of the oillcakes, groundnut cake,
cagtor cake, neem cake and musterd cake and another for
determining the effect of certain easily awveilable organic
wastes such as sawdust, coconut husk powder, paddy husk,
lernongrass waste and cashew shell powder when applied in
the planting pits and broadcasted in the plots, three weeks
prior to plenting on the control of root-knot nematode

Meloidogyne incorsnita infesting brinjal., The resulis were

assensed in terms of yield, growth of plants, gall formation

on roots and nematode population in goil and roots.

In pit application as well as in broadcast application
2ll the oilcakes suppressed the formation of root-galls
significantly over control, There was no significant

difference among the different oilczkes in this respect.

The populations of the root-~knot nematode in rooits and
in soil were significantly reduced by the ollcakes and both
the methods of application were equally effective.

All the oilcakes had significant favourable effect on
the plant z8 showm by the number of branches, number of

leaves, shoot weight and root weight and plent height,
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The yileld was also significantly more in treated plots

then in conirol.

As regards the different organic wastes both in pit
application and broedcast appliecation all the treatnents
were signifiecantly superior to the control in suppressing
gall formation on roots and nematode populetion in soil and
in roots. Crop stand was also improved by the treatments.

Yield also showed gignificant increase over the control.
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APPENDIY = T

Summary of analyeis of variance tabhle relating
to the data collected on soil population of
nematade in the experiment using oileales

1

tlean squares

Date of observation Block Treatment Erxor
df = 2 - df =9 dr=18

defore nmending oilcakes Tedd 0,40 0.79

Twentyone days attew

amending 10.52 2.58 0.32

Uixtysizx days after 3

amonding 10.95 112.40 1.26

Eigntycne days after # .

amending 8.68 118.44 2.20

Hundred and eleven days 1.54 170 ,37* 0.70

after amending

* Significant at five per cent level.

APPENDIX ~ 1T

Surmary of anelysig of wvariance toble ralating to the
data on biometric characters in the exporinent using

oileakas
Hean sguares
Charaoters Block Treatnent Erron
df=2 df=0 dfe=18
Yield per plant = 5
(welght of fruits) 18241 .59 4053, 7! 768.10
Plent height 26,57 247 # 94 .89
Numbér of brenches per .
plant 18.24 8,0% 177
aner of leaves per 95 .44 500.3% 151.98

% Significant at 5 per cent level



APTENDIX ~ iIT

Summaxry of analysis of variance table relating to the

data g21l formation and vopulation of nematode in roots

in the expsriment using oilecakes

Ilean sguares

Gall formation/Population

Block  Treatmont  Error
df=2 af=9 df=18
Number of galls per t0cm of root 04200 3.740%  0.123
Rumbeyr o0f galls with eggmass *
per om of 100b 0.004 0.310 0.018
Root-knot index 0.015 5.150% 0.004
Root population of nematode 0.9%0 34,040% 0.943

in 10 g of roo%

*Jignificant at 5 pez cont level

APPENDIX_-IV

Sumrary of analysis of variaence teble relating 4o the
data on scil populetion of nematode in the experiment

uslng organic wastes

Fean sguares

Date of observation

Block  Treatment  Error

df=2 df=10 af=20
Before amending 0.044 0,069 0.550
Twentyone days after amending 0.140 1.020 0.690
Sixtysiz days efter smeading 0.049 52.600% 2,730
Eightyone deys after amending 0.240 54.050% 2.940
One hundred and eleven days 0.730 85.510% 0.460

after amending

A}

¥3igmificant ot 5 per cent level.



APPERDIX - V

Summary of analysils of vaviasnce table relating to the
deta on blometric cheracters in the experiment using
organic wastes

Hean sguares

Characters Block Treatment  Error

df=2 =10 a£=20

Yield per plant (weight of fzuits) 36358,84 2300.34% 610,98
Plent height ' 1192.01 136.63% - T74.96
Humber of branches per plant B.T4 G.24% 2.35
Nepber of leaves per plant 1468.72 266,04% 205,88

*Significant at 5 per cent level

APPENDIX = VI

Sumpary of analysis of veriance table zelating o the
date on gall Porpation and populotion of nematode in
roots in the experiment using organie wastes

leen squares

Gall formation / Poypulation

Blocic Treatment  Error
df=2 df=10 Q=20
Number of galls per 10cm roo% 2.22 1.02% 0.28
Number of galls with egs masse St P ¥ 0.96% 0.03
Root=-knot index 1.38 1.86* 0.32

Population of nematode in root 018 19.70* 0.47

#Bignificent at % per cent lLovel.
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ABSTRACT

Two fieldlexpe;iments woere conducted - one for evaluating
oilcakes and another for ewvaluating organic wastes for the
control of the rﬁot—knoﬁ nepatode Meloidosyne incognite infest-
ing brinjal, These experiments were carxrled out in the
Ingtructional Farm, College of Agriculture, Vellayani, in an '
area alregdy ipfeated bﬁ root-lmot nenatode, The experiments
were laid out in randomised block design with three replications,
In the first experiment there were sen treatmenis including the
control end in the seocond experimept there were eleven.tireat-
ments including the control. Organic amendnsnts were applied
to the soll three weeks prior to plenting and watering was done
during this period for the proper decoupositien of these

mterinls,

Repults were assessed in terms of yleld, grqwth parameters,
gall formation and population of nematode. Resulis indicated
that the nematode populaiion in roots as well as 1n soill was
significantly reduced by tho application of ollcakes and
orgenic wasfes. It wep 2lso observed thot the intensity of
ga;l formation on roots was conoiderably reduced as a resuls
of epplicetion of crganic nmendnentsz. Reduction in the popula-
tion o the nematods and in the intinsity of gall formation in
tazn resulted in better cr&p stand and increase in yleld,
Meferent mothods of application viz, application in the
planting pit and broadecasting in the plot dié not vary in
officacy. ' |






