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INTRODUCTION



INTRODUCTION

Brinjal (Solanum molongena L.) is one of the important 
vegetables in Kerala. A major constraint in the economic 
production of this crop i3 pests and diseases. Among the 
different pest ŝ  root-knot nematode Heloidogyne incognita 
has been found to be one of the most commonly occurring and 
destructive-pests. Due to the continuous cultivation of 
the crop and the polyphagous habit of the pest, the soil 
usually maintain a very high population of this nematode.
The advantage of adopting better crop husbandry practices 
are generally offset by infestation by the root-knot nematode. 
Plants infested by the nematode lose their vigour, become 
stunted with discoloured leaves and suppressed flowering.
When such plants are uprooted severe galling on roots is 
observed. Plants infested yield less and die early.

Among the studies made by different workers on the 
control of root-knot nematode one approach was the x\se of 
organic amendments. These include application of materials 
like oil cakes, saw dust and green leaves (Singh and . 
Sitaramiah, 1969 and 1971; Sharma et al., 1971; Prem Kumar 
and Nair, 1976 and Zaiyd, 1977). Investigation on the control 
of root-knot nematode, Meloidogyne incognita infesting brinjal 
plants using organic amendments was not done in the State.
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The present study therefore envisaged the evaluation of 
different oil cakes and organic wastes for their efficacy 
in controlling root-knot nematode M. incognita infesting 
brinjal.



REVIEW OF LITERATURE



REVIEW OF LITERATURE

Soil organic constituents are found to influence 
the life and activities of soil nematodes to a significant 
extent* Much, work has been done in this field and the more 
important contributions are reviewed, here.

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

Watson (1944) reported that mulching with any decayable 
vegetable material controlled root-knot infestation and this 
benefit lasted for a long period. .

Gill (1952) indicated that application of tung nut 
meal for controlling the root-knot nematodes was of no use 
as a soil treatment.

Reduction in population of the beet eelwormHeterodera 
eohaohtii was reported by Duddington et al. (1956) as a 
result of mioroplot application of organic matter. Tho 
fungus,Baetylarla thaumasia has no effect on the final cyst 
formation. But neither treatment affected the final egg 
population. It was not known whether the organic matter 
lowered the cyst population by enhancing the effect of 
predaceous fungi in soil or by increasing the microflora and
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fauna thus leading to Increased competition for exygen 
resulting in reduced egg hatch and larval activity of the 
eelwormB.

Ificroplot experiment conducted by Duddington et al. 
(1956a) to test the effect of a predaceous fungus. Dactvlaria 
thaumasia Dreschlor and 3 types of organic matter vis. leaf 
mould, compost and chopped cabbage upon potato eelworm; 
HeteroderQ rostochiensis 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 plants treated with farm 
yard manure, compost and fertilisers fran Der Laan, 1956).
In the case of organic ratter the population was much lower. 
The organic matter in soil appeared to hamper the growth of 
nematodes in plants. In the organic manured soils the 
second and third stage larvae were lowest.

While studying the effect of green manuring on the 
cereal root eolworm.Hetorodera major Duddington and Duthoit 
(1960) observed that application of chopped cabbage leaves 
reduced the infestation of the spring oats variety eagle hy 
nematodes. Plants in the control plots showed the eelwomn 
damage as indicated by reduction in height and change in
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colouration. The ears in the treated plots were big and 
those in control small. Soil samples collected showed the 
presence of predaceous fungi Artlirobotrys oligosnora Fores 
and Dactylarla thaumasia Dreschlor,

Application of the myoelium of Dactvlaria thammaia
at 4 oa/2 sq inches and incorporation of grass mowings were
effective in reducing the nematode population, Heterodera 
avenae infested soils (Duddington et al., 1961). Cabbage 
leaves and Dactylaria thaumasia reduced the cereal root 
eelworm infestation. Green manuring without fungal inocula­
tion failed to reduce eelworm invasion.

Bams and Wilkin (1961) stated that the use of farm yard 
manure gave better crops in eelworm infested soils irrespective 
of whether predaceous fungi were naturally present or added.

Johnson (1962) reported that mature crop residues (oat
straw and lespodesa hay) when mixed with soil infested with
Heloidogyne incognita gave good control of the nematode. 
Residues were chopped and added to soil at the rate of one 
por cant by weight. Amended and unamended soils were 
incubated for two weeks under various environmental conditions 
and tomato seedlings grown in them under green house condi­
tions. Control of the nematodes was obtained in soils to 
which residues were added and incubated at 5 - 30°C.



By adding dung (steer manure), green manure (alfalfa) 
rotten wood shavings and oat My, I&nksu (1962) obtained 
largo increase in the number of micropMgus nematodes# The 
population of the predaceous Iforylaimus op* m s  not influenced 
by the organic raterials. Dung and green manured soil had 
shown greatest activity of predaceous fungi.

It m s  observed by Mnkau and Minteer (1962) that out of 
the different organic matter added to soil infested with 
Tylonchulus seminenetrass only steer manure failed to cause 
substantial reduction in number of larvae in 84 days* It m e  
also observed that castor pomco eliminated all citrus nematode 
larvae from the soil though apparently it did not contain 
substances toxic to nematodes. Environmental factors asso­
ciated with increased microbial activity following organic 
amendments was presumed to produce conditions unfavourable 
for the survival of citrus nematode larvae in fallow soil.

Miller and E&gington (1962) obtained very good control 
of Pratvlenchtio •penetrans when paper and white pine saw dust 
wero added to soil infested with nematodes atleast for 
154 days,

Johnson (1963) found that addition of mature dried 
oat straw in root-knot? infested soil gave good control of
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the nematode at 73° - 76 °F of night temperature and 
81° - 84°F of day temperature in green house conditions.
Less control was obtained when average daily temperature 
was 85°F or higher.

Laboratory, green house and field studies conducted by 
Nankau (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 fertilizers. In 
slightly alkaline soils decomposable nitrogenous materials 
enhanced microbial activity resulting in the decrease of 
Tylenohulus somipenetrans and root-knot nematode larvae and 
stimulated nicrobivorous and fungivorous nematodes. Decomposi­
tion of cellulose in soils slightly reduced citrus nematode 
survival but enhanced microbivorous and fungivorous sp.

Decomposition products derived from plants were found 
to have nematicidal activity aB reported by Sayre et al.,
1964. When rye was allowed to decompose under appropriate 
conditions in soil substances capable of inhibiting the 
growth of roots of tobacco and lettuce seedlings were obtained. 
These substances were purified and tested in vitro as nemati- 
oides against plant parasitic nematodes Keloidogyne incognita 
and Pratylenchus -penetrans and saprophytic nematodes.



Oteifa et al. (-1964) studying the nematode fauna in 
fields regularly treated with organic manure found build up 
of predaceous nematodes belonging to the genera Trypla. 
Monohyatria, Dinlo/yastor. Anholencholdes. Porylaimuo and 
jfononcfaJLds. Ikinonchid nematodes found were I-tononehus and 
Eylonchus and were confined to soils manured with goat dung. 
Dorylaimid nematodes occurred in stable manured soilB. Soils 
manured with sugarcane begasse encouraged the rapid growth of 
predaceous fungi. Pigeon droppings was the richest of nil 
looal organic additives that favoured development of nemato- 
phagous fungi.

Presence of predaceous fungi Arthrobotrys. Daetylaria. 
Dactyolla and Triohotheoium was reported by Pramer (1964) in 
soil amended with organic soil conditioners and the nematodes 
which were attacked struggled for a time and then appeared 
dead or moribund. The body rail of the nematode was penetrated 
and the fungus ramified throughout the carcass, digesting and 
absorbing its content. Fungi by means of hyphal loops trapped 
a large number of nematodes. The death was due to the 
production of toxin by fungi.

Patrick et al* (1965) stated that naturally occurring 
decomposition products of plants and specific nematicidai 
activity. The decomposition products tried were obtained 
from ry© residues decomposing in soil for 1 0 - 1 5  days.
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The aqueous extracts were purified and the end product was 
an yellowish liquid. There was considerable difference 
between parasitic and saprophytic nematodes in their suscep­
tibility to the toxic produots.

Volatile fatty acids were produced abundantly during 
the decompositon of rye and timothy plant residues under 
laboratory conditions and that they were also present in 
lesser amounts when similar plant residues were decomposing 
in the field. These conclusions were drawn by Sayre et al. 
(1965). Butyric acid was found to be one of the major 
component of the fatty acids thus produced.

Hollis and Zabana (1966) showed that rapid kill of 
nematodes took place in soils of low pH and with large 
amounts of rapidly decomposing organic matter. When rice 
soil was supplemented with com meal there was decline of 
nematode population, n-butyric acid and lesser amounts of 
propionic acid were quickly formed in treated plots 4 days 
after flooding. Hydrogen Ion concentration increased and 
number of anaerobic.spore bearing bacteria increased in 
treated plots. They also showed that butyric acid at con­
centrations found in treated plots killed 100/S of the 
nematodes in few hours and propionic acid exerted an 
additional effeot on total acids.
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Invasion of brinjal roots by Hotegodera tabacura as 
reported by Mller and Wihrheim (1966) m s  reduced after 
incubation of infested soil with amendments of cellulolytio 
materials* After one year larval invasion of soil containing 
1 per cent paper, white pine saw dust or tobacco stem was 
only 5 per cent of its initial value while in control it was 
35 per cent. In soils stored for sir weeks with 0,1 per cent 
cotton seed manure or 1 per cent saw dust and 0 ,1 per cent 
of 23s19;17 (HiP:K) fertiliser, invasion m s  20 per cent of 
the original. After 6 weeks larval invasion m s  85 per cent 
of tho original in soils containing paper alone, 50 per cent 
in soils with paper and fertiliser and 97 per cent in fertilised 
soils, Fertiliser prevented the root penetration by hatched 
larvae, . Reduced invasion m s  reported to be due to high 

content. .

Singh and Sitaramiah (1966) obtained very significant 
results when the soil infested with nematodes were amended 
with oil calces of margosa, castor and peanut three weeks 
before planting. The root galls were significantly reduced,
They also found that plot experiments tilth 1600 lb/acre of 
any of these cakes resulted in bettor plant growth and 
reduction in root-knot incidence. Residual effect of these 
amendments check root-knot of tomato without any further 
amendments. Roots of plants in amended soils contained
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fewer number of ogga, larvae and mature females than roots 
of plants raised in unamended soil* Water extracts of soil 
amended with oil calc go at the rate of 2 per cent inhibited 
liberation of egg classes and hatching of larvae.

Johnson et al« (1967) found that root-knot infestation 
was reduced when alfalfa hay, oats straw, lespedesa hay and 
flax hay were chopped and incorporated in soil infested with 
HeloidQ&ynp incognita. Better reduction was obtained when 
amended with 10 tonnes/aqre instead 5 tonnes and 8 months before 
than before shorter periods,

Singh and Sitaramiah (1967) stated that green loaves 
of Asadiracta indlca. Mella anadiraoh. Cassia fistula. _
£» occidentalis. Orotolaria .iunoea. Seabania aculeata and 
saw dust to soil infested with iloloidoCTna iavanica 
significantly reduced the incidence of root-knot in okra and 
tomato in pot experiments* They stated that field experi­
ments in which a green leaf Cassia ocoidentalls at 200 rsds/ 
acre, saw dust at 20 mds/aere or urea at 400 lb H/acre caused 
increased growth of okra and tomato and reduced inefdonoe of 
root-knot* Shey also reported that the residual effect of 
one amendment was sufficient to reduce the root-knot in a 
succeeding crop in the same field.
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Singh et al# (1967) found that gall formation on roots 
of tomato and okra caused by Meloidogyne .lavanica was appre­
ciably reduoed if saw dust at the rate of 2000 lb/aore was 
mixed with soil 3 weeks before planting# The nitrogen 
deficiency was counteracted by balanced ETPE fertilisers#
Saw dust and fertiliser amendments to infested soil reduced 
the number of galls to Y2 to Y4 of that found in untreated 
plots and also increased okra yield by 70# and tomato yield 
by 12$ over the check#

Walker et al. (1967) observed that soyabean meal and 
certain plant derived oils reduced the population of 
Pratylenohus penetrans# Tho nematicidal effect was apparent 
at 16°C and 25°C incubation and independent of the time that 
the soyabean meal was present in the soil#

It was found that Meloidogyne population on tomato 
in India was diminished more by the proplanting application 
of mustard cake to the soil than by the application of other 
oil cakes (Hiameed, 1968)*

Healf and Burton (1968) reported that inactivated 
sewage sludge reduced the number of BeipmolaintmB longi- 
caudatus on turf green and bermuda grass more than inorganic 
nitrogen. Average plant weights of turf that received organio 
nitrogen were greater than those received inorganic nitrogen*
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Miller et al. (1968) reported that decomposing organic 
natter reduced both larval emergence and root invasion by 
tobacco cyst nematode. Larval invasion of egg plant roots 
was suppressed by materials like saw dust and paper. Cotton 
seed meal suppressed root invasion during early stages of 
decomposition both in laboratory and field and was more 
effective than castor pomace and lineeed meal.

Senssown et al. (I960)' found that production of water 
soluble phytotoxins during decomposition of barley1 residues 
in sou in the laboratory was unaffected by tomperature 
between 16 - 24°C but required soil moisture content above 
30CA of the soil and residue dry weight. Phytotoxin activity 
reached a maximum in 3 weeks and then declined after 6 - 7  

weeks.' She phytotoxins were found to be bcnaoic acid, 
phonylacetio acid, 3-phenyl propionic acid and 4-phenyl 
butyric acid but bensoic acid and phonyl acetic acid were 
found to 1)0 the major component.

She effect of the application of oil cakes of neem, 
mahua, groundnut and castor on the control of the population 
of Sylenchorhynchiis sp., Hanlolaiimis op., Holicotylenchus sp., 
ffotylenohulus renifortnls and Efololdogyne incognita was studied 
by khan et al. (1969). iTone of the oil cakes except those of 
mhua suppressed the population of saprozoio form.
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Desai et al. (1969) stated that the use of nemato- 
phagous fungi generally found in almost all soils controlled 
the plant parasitic nematodes. The nematophagous fungus 
lactylaria sp. became effective when applied along with 
organic matter like FYM.

Addition of mustard cake at the rate of 32 mds/acre 
and chopped neem leaves in soil gave significantly reduced 
root galling of plants and increased their growth. The 
organic fertilisers changed the soil consistency and in­
creased the water holding capaoity which helped the growth 
of various predatory fungi and nematodes* Crop rotation 
and summer ploughing was also found to reduce loss due to 
nematodes (lass and Hameed, 1969).

In vitro studies on the effect of water extracts of 
whole and deoiled cakes of Ricinus communis. Arachis hvnogea. 
Eruca satlva. Carthamus tinctorius. mustard and Sesamum 
indicus showed that the hatching of the eggs of Rotvlenehulus 
reniformis was significantly suppressed (Bao and Prasad, 
1969).

Mobin and Khan (1969) studied the effect of certain 
organic amendments in the rhisosphere fungi and nematode 
fauna of guava (Paidlum gua.iava). phalsa (Crania asiatica) and
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Citruo op, and that combination of oil cakea of neem and 
mahua, groundnut and mahua, groundnut and mustard wore 
effective in reducing the population of fungi and stylet 
bearing nematodes around the roots of guava, phalsa and 
citrus,

Singh and Sitaramiah (1969) found that amendment of 
root-knot (H. .lavanioa) infested soil with oil calces of 
margosa, castor, peanut, mustard and linseed as well as 
with saw dust at the rate of 25 quintals per hectare gave 
effective reduction in the intensity of root galls on okra 
and tomato, The yield was also increased. Highest degree 
of control was given by peanut and margosa calces,

Eameed (1970) studied the effects of incorporating 
organic materials with soil in a ratio of 1 s 3 on the 
incidence of KeloidpCTne Qpp. in tomato. It was found that 
the addition of organic matter generally reduced the incidence 
of Heloidogyno Bpp. and that the addition of Chrysanthemum 
coronarium, Molla asadiraohta and Ta/̂ otes pa tula had reduced 
nematodes substantially and increased plant growth.

Gour and Prasad (1970) found that whon alluvial soil 
amended with wheat straw, neem cake and P.Y.I-I. 6 weeks prior 
to sowing and amended with daincha 4- weeks prior to planting



■ 16

along with fertilizer U.P.K. enhanced the saprosoic population 
of nematodes in all the plots amended with the organic matter 
alone. The increase in the plant parasitic nematode popula­
tion was comparatively low. They found that the application 
of JF.P.K. in the absence of organic matter amendment inoreused 
the plant parasitic nematodes.

Johnson (1971) carried out pot experiments to test the 
influence of oat straw and mineral fertiliser soil amendments 
on severity of tomato root-knot nematode. A complete mineral 
fertiliser at 2000 to 8000 lb per acre reduced the severity 
of root-knot infection. Oat straw induced a nutrient 
deficiency and reduced the infestation, the target dose of 
mineral fertiliser overcame the deficiency and increased the 
effectiveness of the oat straw in reducing galling.

Singh and Sitaramiah (1971) stated that the effective 
control of Holoidogyne .iavanica can lie achieved if the soil 
is. amended with 25 quintalo/ha of saw dust 3 weeks before 
planting and then inorganic nitrogenous fertilisers are added 
along with P and K at the time of planting. The control 
increased with increase in the amount of nitrogen following 
saw dust amendment. Urea was found to he the most effective 
nitrogen source. At 120 lb tf/ha galling was reduced and 
yield increased.
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Economic: returns vero obtained from bhindi and tomato 
grown in Bfeloidomme epp. infested soil by application of 
mustard, makua and margosa calces* Root-knot incidence m s  
much reduced by both margosa cakes and saw dust with urea 
(gharma et al»« 1971).

Johnson (1972) reported that galling of tomato roots by 
K. incognita m o  reduced by 75 to 99 per cent on plants grown 
in soil mulched with flax, lucerne or orchard grass residues.

1 Groswarai and Swarup (1972) tested oil cakes of linseed, 
margosa, groundnut and karanj for,their efficacy against 
EL incognita oh tomato seedlings. Soil amended with karan;J 
and groundnut cakes showed considerable decrease in popula­
tion of neoetodes. . .

Joseph and Hair (1972) reported that oil cakes of maroti, 
neem and groundnut were effective in increasing soil fungi, 
bacteria and non-parasitlc nematodes and in reducing the 
population of plant parasitic forms especially species of 
tlQloidogvne and Helicotylenchu3.

Addition of oil cakes like groundnut, longe, neem, castor, 
niger and lonne and farm yard manure improved growth of tomato 
in terms of height, fresh weight of shoot and roots, groundnut* 
niger and castor being particularly good (Gowda and Shetty, 
1973).
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Rice husk (3000 and 6000 kg/ha) and sugarcane begasse 
(2000 and 4000 kg/ha) without predecomposition were added 
to plots 5 weeks before planting tomato. Rice husk had no 
effect on percentage of root galled by M. javanica and it 
decreased tomato yield. Sugarcane begasee at 2000 kg/ha had 
no effect on root galling but increased yield; at 4000 kg/ha 
there m s  22.per cent reduction in galling but no increase in 
yield. Fifty days after amendments there was more than 
70 per cent reduction in larvae in amended plots. Sugarcane 
begasse caused a greater reduction in K. larvae (Sikora et al.. 
1973).

Sukan et al. (1974) reported that aqueous extracts of 
leaves of II?agetia. involucrata and Polygonum hydroniner 
reduced both galling and the population of M. incognita on 
ladies finger without phytotoxicity.

Rabicht (1975) found that raw sexrage sludge at 2, 4 and 
8 per cent dry weight and composit sewage sludge at 4, 8 and 
16 per cent dry weight were incorporated into soil infested 
with M. incognita acrita (1,400 larvae per 100 g of soil) and 
planted with tomato; both significantly reduced galling.
Rax? sludge and higher levels of the amendments were the more 
effective. .
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It was observed by Hackney and Dickerson (1975) that 
root population of Meloidogyne in tomato simultaneously 
cultivated with mrigold and chrysanthemum wore significantly 
lower than in tomato cultivated alone,

From their experiments Castillo et al. (1975) noted 
that three successive crops of maize, Tagetes erecta. tomato 
with T, erecta or' Crotalaria ,1uncea as inter crop tomato with 
preplant soil application of chicken dung or rice straw compost 
and fallow for 3 growing seasons suppressed field populations 
of Heloidogyne incognita to varying degrees but failed to 
eliminate the nematode,

Alam and Khan (1975) studied the efficacy of certain 
oilcakes for the control of local population of nematodes in 
spinaoh field. Greatest reduction in the population of stylet 
bearing nematodes took place with neem cake and nemagon 
followed by mahua cake and D-D, mustard cake, groundnut cake 
and castor cake. Except for the last two mentioned oilcakes 
the other oilcakes were as effective as D*-D and nemagon,

A report of Sitaramiah et al, (1976) indicated that 
carbofuran, fsnsulfothion and saw dust plus ir.P.K, all 
significantly reduced Moloidogyne .lavanica parasitism on 
Pusa sawani and that the sawdust treatment gave the greatest 
yield. Mo cap and sawdust + urea were less effective.
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Desai at al, (1976) observed that tomato plots which 
were left unirrigated during sunnier had higher plant stand, 
fruit yield and shoot weight, with lower root-knot incidence 
than irrigated plots. Deep ploughing during summer and spot 
application of farmyard manure also resulted in high plant 
stand, fruit yield and shoot weight while spot application of 
manure showed the lowest disease index and gave reasonable 
root-knot control and better yield than with D-D soil 
fumigation• ■

The nematicides D-D, Remagon, Qlhimot 10 G, Dasanit and 
oilcakes of castor, mustard, margosa 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 oilcake depended largely on the crop 
and on the species of nematode involved (Khan et al.f 1976).

Pot experiments conducted by Reddy et al. (1976) 
revealed that amino acids DL-methionine and Iffi-valine gave 
greatest reduotion in root galling of tomato.

Prasad et al. (1976) observed in pot experiments, soil 
drenches of DL—alamine, DD—serine and DL—threomine applied 
at concentrations equal to their mg molecular wei^it to 
tomato plants one week after innoculation with M. incognita 
resulted in significantly lower reproduction of nematodes.
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Studies conducted by Kumar and Hair (1976) to determine 
the effect of certain organic soil conditioners via., sawdust, 
coconut husk powder, paddy husk, mango leaves, cashew leaves, 
calotropis leaves, eupatorium leaves, lemongrass leaves, 
paddy straw, cashew shell powder, press mud, coconut oilcake 
and farm yard manure when applied 3 weeks prior to sowing on 
the population of plant parasitic and nonparasitio nematodes 
associated with bhindi and on the growth and yield of the 
plants revealed that all the organic substances suppressed 
root galling caused by I-Teloidogyne sp. increased plant growth 
and yield of fruits. ?he population of Meloidogyne sp. and 
Helicotylenchus sp. was significantly reduced by the use of 
all the organic substances. She population of the non- 
parasitic species, however, showed a significant increase 
with the application of organic substances.

In experiments using amendments, sawdust, margosa cake 
and sawdust with urea enhanced larval hatch was noticed in 
amended soil but the larvae had poor ability to invade roots 
(Sitaramiah and Singh, 1977),

ffeloiflô ryne javanica gall number was reduced and 
plant top weight increased by addition of mustard cake, 
groundnut cake, linseed cake and castor cake to okra plants 
in pot trials conducted by Zaiyd (1977).



Sundarash et al, (1977) carried out an integrated control 
experiment of root-khot nematode, Zea mays var. oeneca resis­
tant to H. incognita when rotated with tomato and chilli caused 
a significant reduction in nematode population, Carbofuran and 
oilcake together caused the greatest reduction,

Jfeshkoor Alam et al. (1978) analysed different, oilcakes 
for formaldehyde and acetone, The amount of formaldehyde was 
0,966, 0,088, 0.316, 0,258 and 0,478 mg respectively and that 
acetone 0.9, 0*110, 0.220, 0,280 and 0,180 mg respectively per 
100 mg of sample. . Formaldehyde was found more toxic to nema­
tode than acetone. The high content of formaldehyde in oil­
cakes is likely to be an important mechanism of control of 
nematode. ■

Inderjit Singh et, al, (1979) placed egg masses of 
M. incofmita for 3 days in oilcake extracts of mustard, 
taranisa, sesame and cotton and then transferred to tap water. 
All extracts prevented hatching of eggs during the first 3 days 
and in water the eggs revived. All treatments aid suppress 
hatching, notably mustard and cotton.

Trials on the use of organic amendments have shown that 
sawdust and paddy husk at the rate of 500 g per plant and neem 
leaves and Eupatorium leaves at the rate of 250 g per plant 
reduced root-knot infestation and increased yield in bhindi 
(Anonymous, 1980).



Cayrol and Frankowski (1980) showed that all five organic 
amendments applied except for undeoomposed city waste, were 
equally good for the development of the nematophagous fungus 
Arthrobotrvs used for Heloidogyne oontrol.

The addition of dried poultry faeces, dried poultry 
manure, oilcake, composted municipal refuse and partially 
composted poultry manure to tomatoes in the field, signifi­
cantly reduced infestation by Meloidogyne Incognita, TTn- 
decomposed or partially decomposed organic matter had the 
greatest effect (D^rrico and D'Haio, 1900),

%

Ealiram and Gupta (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 extraot 
prepared from 40 g neem leaves per kg of soil) which was also 
comparable with the next lower level (30. g neem leaves per 
kg of soil). Ihere existed a positive correlation between the 
treatments and reduction in the number of galls.

In an experiment conducted to determine the efficacy of 
integrated control of root-knot nematode in brinjal it was 
found that application of aldicarb at the rate of 3 kg a,i. 
per hectare and deep ploughing increased the yield and reduced 
root-knot nematode population in soil (Hebsi Bai, 1981).
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fhc effect of ooil amendments with cotton seed oilcake 
and chicken litter on aronaria was studied in glass-house 
experiments with Cucurbit a to quo. (Hie amendments reduced root 
galling and stimulated plant growth* fho degree of nematode 
control was dependent on the amount of material added. The 
use of oilcakes at rates of 0*4 per cent or higher caused 
significant phytotoxicity. All treatments with chicken litter 
were nonpnytotoxic (iJian and Kabana, 1982).

In glass-house experiments I-Iion and Kabana (1982a) 
applied spent coffee grinds, holly leaves, pecan shells or 
tannic acid at 0.4 per cent v/w to soil heavily infested with 
M. arenaria. After throe weeks the soil wqb planted with 
Cucurbita nopo. All materials but pecan shells reduced 
nematode numbers. (The most effective were those with tannic 
acid; however, those amendments caused sever© phytotoxicity. 
Coffee grinds at 0.4 per cent reduced galling but caused 
phytotoxicity.
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Two field experiments were conducted - one for evaluating 
oilcakes and another for evaluating organic wastes for the 
control of the root-knot nematodes affecting brinjal. '

These experiments were carried out in the Instructional 
Farm, College of Agriculture, Yellayani, in an area infested 
by root-knot nematodes.

Design and layout;

The field experiment'was laid out in randomised block 
design with 3 replications.

Plot size j 2.4 a x 2.4 m
spacing j 60 cm x 60 cm
Ho. of plants in .each plot &

Experiment I

In this experiment different oilcakes were used to assess 
their effect on the nematodes. There were ten treatments 
including control as detailed below:-

Groundnut cake : Pit application © 15 g/pit
Castor cake ; Pit application © 15 g/pit
ITeem cake ; Pit application © 15 g/pit
Mustard cake : pit application 0 15 g/pit
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Groundnut cake 
Castor cake 
Heera cake 
Kustard cake

Control

Control

Broadcasting © 240 g/plot 
Broadcasting © 240 g/plot 
Broadcasting @ 240 g/plot 
Broadcasting © 240 g/plot

Fertilizer as per package of 
practices recommendation of KAU 
and extra fertiliser to compensate 
the HPK in oilcake dose of 15 g 
per plant.

Fertiliser as per package of 
practices recommendation of KAU 
(43 g IT, 23 g F and 14 g K per 
plot)

Experiment II

Under this experiment the effect of different organic 
wastes was studied using the treatments given below:-

Saw dust : Pit application @ 2500 kg/hectaro
Coconut husk powder : Pit application © 2500 kg/hectare
V a d d j husk : Pit application © 2500 kg/hectare
Iremongrass waste : Pit application @ 2500 kg/hectare
Cashew shell powder : Pit application @ 2500 kg/hectare
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Sawdust Broadcasted in the plot © 
2500 kg/hectare

Coconut husk powder Broadcasted in the plot © 2500 kg/hectare .
Paddy husk Broadcasted in the plot © 

2500 kg/hectare
Xremongrass waste Broadcasted in the plot © 2500 kg/hectare
Cashew shell powder Broadcasted in the plot © 

2500 kg/hectare
Control No application of organic wastes.

Application of organic amendments ,

The required quantities of organic amendments were 
applied and raked to a depth of 25 cm. Watering was done for 
21 days for the proper decomposition of the organic amendments.

Transplant ing

Three weeks old brinjal seedlings raised in nematode-free 
soil were planted in the main field 21 days after the applica­
tion of the organic amendments.

Application of fertilisers

The entire quantities of superphosphate and muriate of 
potash and half of urea were given as basal dressing before 
transplanting the seedlings* The balance quantity of urea was 
top dressed 30 days after transplanting*
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Collection of soil Bamnlea for nematode counts

Soil samples from all the plots were collected before 
application of the organic amendments for assessing the 
pretreatment nematode population. Soil samples were collected 
at transplanting, on the 45th day and 60th day of transplant­
ing and on the day of final harvest. Soil to a depth of 30 cm 
was collected from 5 places in each plot from the root zone 
to make a bulk of 500 g/plot. The soil was thoroughly mixed 
and taken in polythene bags.

Extraction of nematodes from soil samnles

Nematodes were extracted from soil samples following 
the modified method of Cobb's decanting and sieving technique 
(Christie and Perry, 1951).

The soil weighing 100 g was transferred to a plastic 
basin and mixed thoroughly with three times water. Coarse 
particles and foreign materials wore allowed to settle for 
a few seconds. The suspension was then decanted through a 
twentyfive mesh sieve and the materials collected in the 
sieve and the sediments in the basin were discarded. The 
filtrate was allowed to stand for a few seconds and then 
passed through a hundred mesh sieve and the catch in the 
sieve was collected. The sediments in the basin after
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three washings were discarded, Hie filtrate m s  again 
allowed to stand for a few seconds and then decanted and 
passed through two hundred mesh sieve and then through 
three hundred and twenty-five mesh sieve* Hie fine silt and 
nematodes collected in these sieves were washed down into a 
beaker using minimum quantity of water. .

Isolation of nematodes by feoT'mprt13 funnel

ITematode suspension obtained from the soil samples was 
poured gently into a tissue paper kept in position in the 
Baerman’s funnel with the help of a wire gauso. She funnel 
was filled with water up to a level just touching the tissue 
paper. Tho funnel was kept undisturbed for twentyfour hours. 
Then about 10 ml of the water i?ae drawn out into a specimen 
tuber by loosening the pinch cock.

Fixing and preservation of nama-todes

The nematode suspension obtained from the water drawn 
out from the Baerznaa*G funnel was allowed to settle and the 
volume was reduced to 5 ml by pipetting out water from the 
top. An equal quantity of boiling formalin 10 per cent was 
added to this to kill the nematodes, A drop of this suspen­
sion was examined under a stereo microscope to ascertain 
whether the nematodes wero properly killed.



Counting the nematodes .

The preserved suspension of nematodes was shaken well 
and one ml was taken and transferred to a counting slide by 
means of a pipette. Then the population of Keloldoayhe 
incognita was counted and recorded*

Assessment of results

The effect of the different treatments was assessed 
in terms of yield, formation of galls on roots, plant height, 
number of leaves, number of branches, shoot weight and root 
weight of the plants and build up of nematode population in 
soil 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 formation on rootB
t

Gall counts if ere taken in the uprooted plants from the 
different treatments at the end of the 'experiment, All the 
roots of a plant were carefully cut out and the galls on each 
rootlet were counted and recorded. The gall population was 
expressed as number of galls per 10 cm of root. For
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estimating the weight of galls, all the galls from the root 
system of a plant were cut out and weighed. The total weight 
of the root system was found out before cutting out the galls. 
Percentage weight of galls in terms of root-knot index was 
calculated from these values.

Height of -plants

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

Ho. of leaves

Total number of leaves produced on every plant in the 
observational plot.was recorded at the end of the experiment.

Ho. of branches

Total number of branches produced per plant was recorded 
at the end of the experiment and average calculated.

Weight of roots

To find out the weight of root system, at the time of 
harvest the below-ground part of each plant was weighed after 
proper washing and drying. '
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Shoot weight

Shoot weight of the plants at the time of harvoBt was 
assessed by cutting off the root system and weighing the shoots 
separately for each plant.

Nematode population.

Observations on the soil population of nematode were 
made before application of amendments, at the time of trans 
planting and at 45th, 60th and 90th days after planting.
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Experiment I

Control of Meloido^gne inco/mita on brinjal using oilcakes 

Effect of treatments on root mils -

Table 1 gives the number of galls on the roots of 
brinjal at harvest. It may be observed that all the treat­
ments reduced gall formation on the roots significantly as 
compared to control. As against 14.430 and 15-830 galls per 
10 cm 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 was no significant difference 
among the different treatments end also between the two 
methods of application. However, tho maximum reduction in 
the number of galls was shown under pit applications of 
mustard cake .(0*342 galls per 10 om root) and neem cake 
(0*553 galls per 10 cm root). This was followed by broadcast 
(0.761 galls pGr 10 cm root) and pit application (1*022 galls 
per 1o cm root) of groundnut cake, broadcast application of 
mustard cake (1 ,10 0 galls per 10 cm root), pit application 
of castor cake (1*132 galls per 10 cm.root) and broadcast 
applications of neem cake (1*150 gall per 10 cm root) and 
castor cake (1.690 galls per 10 cm root).
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Formation of root gallB with eg# mass

It can be soon from (Table 1 that all the treatments 
reduced significantly the number of root galls with egg mass 
as compared to the control. While the number of gills with 
egg mass per 10 cm of root was 2.06 under control 1 and 2.73 
under control 2, it ranged between 0.03 and 0.24 in the 
different treatments. Seduction in the number of galls with 
egg mass was the highest in the pit applications of mustard 
cake (0.03 gall with egg mass per 10 cm root) and neem cake
(0.07 galls with egg mass 'per 10 cm root). This was followed
by broadcast application (0.08 galls with egg per 10 cm root) 
and pit application of groundnut cake (0.11 galls with egg 
mass per 10 ca root), broadcast applications of neem cake 
(0.12 galls with egg mass per 10 cm root) and mustard cake
(0.14 galls with egg mass per 10 cm root), pit application
of castor cake (0.17 galls with egg mass per 10 cm root) and 
broadcast application of castor cake (0.24 galls per 10 cm 
root).

Root-knot index

Bata 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 significantly low in all 
the treatments. Mean root-knot index ranged between 0.51 
and 1.90 in different treatments as compared to 17.19 and



Cable 1. Gall formation on roots of brinjal plants treated -with different oilcakes. (Average of three replications)
Mean number of I-Iean number of galls Treatments galls per 10cm with egg mass per Root-knot indexof roots 10cm of root

Pit application
Groundnut cake 1.022 (1 .422) 0.11 (1.05) 1.75 CNJ•

Castor cake 1.132 (1 .460) 0.17 (1 .08) 1 .92 (1 .38)
Ileem cake 0.363 (1.164) 0.07 (1 .03) 0.51 (0.71)
Ilustard cake o A Vj

J ro (1 .157) rr\o•o (1 .01) 0.65 (0.80)
Broadcast annlioation
Groundnut cake 0.761 • ro ro 0.08 (1 .04) 1.71 (1.3D
Castor cake 1.690 (1 .640) o * ro 4* (1.11) 1.96 (1 .40) C O
rieem cake 1.150 (1 .466) 0.12 (1 .06) 1.58 (1.25) a t

Mustard cake 1 .100 (1 .449) 0.14 (1 .07) 1 .64 (1 .28)
Control 1 - fertilizers at package of prac­tices plus extra, TCPK equivalent to oilcake dose

14.430 (3.925) 2.06 (1.74) 17.19 (4.14)

Control 2 - fertilizer at package of practice 15.830 (4.062) 2.73 (1.93) 18.89 (4.34)
C.D. 0.,60 0 . 23 0 . 11

(figures in parentheses are values y x + 1 transformation)
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18.89 under control 1 and 2 respectively. Pit application 
of neem cake was found to bo the most effective with a mean 
root-knot index of 0*51 followed by pit application of mustard 
oak© with 0.65 as mean root-knot index. Broadcast application 
of neem cake (1 .5 0 as mean root-knot index) was the next 
effective treatment followed by broadcast applications of 
mustard cake (1.64 as mean root-knot index) and groundnut 
cake (1.71), pit applications of groundnut cake (1.75) and 
castor cako (1.92) and thon by broadcast application of castor 
cake (1.96 mean root-knot index).

Population of IteloidOCTne incognita in roots at harvest
Table 2 and Pig. 2 give the number of root-knot nematodes 

in roots at harvest. It m y  be seen that the number of nema­
todes in roots of plants receiving the oilcakes was consid­
erably low when compared to those of plants in the control.
The effect of the treatments was statistically significant. 
VJhil© the mean population in the control ranged from 128 to 
221 in 10 g of root, it ranged between 20*53 and 36.67 in 
different treatments. The mean population of nematode in 
root was the lowest in pit application of castor cako (20*33 

per 10 g of root) followed by pit application of neem cake 
(22 per 10 g of root), broadcast applications of mustard oak© 
(22,67 per 10 g of root) and groundnut cake (33 per 10 g of 
root), pit application of mustard cake (34 per 10 g of root),
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broadcast application of castor cake (34.65 per 10 g of root), 
pit application of groundnut cake (35.67 pen 10 g of root) and 
broadcast application of neem cako (36.67 pen 10 g of root).

Bonulation of root-knot nematode in soil

Before annllcation of oilcakes
Sable 2 and Fig, 1 show the nematode population status in

soil before amendment with, oilcakes. She different plots
showed no significant variation in nematode population which 
ranged between 455 and 471 per 100 g of soil.

Twent.vone days after aunlioation of oilcakes

lfematode population in soil just before transplanting
and 21 days after application of oilcakes 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. Kean population was the lowest in pit application 
of noem cake (3S0.7 per 100 g of 3oil) followed by broadcast 
applications of mustard cake (400.7 per ICO g cf soil) and 
groundnut cake (408.7 per 10C g of soil), pit applications 
of mustard cake (413*7 per 100 g of soil) and groundnut cake 
(425 per 100 g of soil), broadcast applications of neem cake 
(427 per 100 g of soil) and castor cake (427.3 per 100 g of
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soil) and pit application of castor cake (432 per 100 g of 
soil)*

ffortyfive days after transplanting

Table 2 and I*ig. 1 present the population of root-knot 
nematode in soil 45 days after transplanting and 66 days after 
application of oilcakes* There was significant reduction in 
the population due to treatments. Mean population of the 
nematode per 100 g of soil varied between 31*7 and 98.7 in 
different treatments as against 491.3 and 496.7 in control 
1 and 2 respectively. The reduction in population was the 
highest in pit application of castor cake (31*7 per 100 g of 
'soil). Next to this came pit application of mustard cake 
(50.7 per 100 g of soil) and neern cake (57 per 100 g of soil). 
This was followed by broadcast applications of mustard cake 
(64*3 per 100 g of soil), neem cake (66,7 per 100 g of soil) 
and castor cake (73 per 100 g of soil), pit application 
(82,7 per 100 g of soil) and broadcast application (98,7 per 
100 g of soil) of ■-groundnut cake.

Sixty days after transplanting

Soil population of the nematode 60 days after trans­
planting and 81 days after application of oilcakes as presented 
in Table 2 and Pig. 1 showed that the population was main­
tained on significantly lower levels due to different treatments.
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The mean population in treatments varied between 24,3 and 
70.3 (per 100 g of soil) as against 473 to 474*3 (per 100 g 
of soil) in control* Pit application of castor cake (24*3 
per 100 g of soil) ranked first in effectiveness. Shis was 
followed by pit applications of mustard cake (55 per 100 g 
of soil) and neem cako (43*3 per 100 g of soil), broadcast 
applications of castor cake (48*7 per 100 g of soil) and 
neem cake (53*3 pec 100 g of soil), pit application of ground­
nut cake (70*33 per 100 g of soil) and broadcast applications 
of groundnut cako (73 per 100 g of soil) and mustard cake 
(78*3 pec 100 g of soil).

At harvest

Data on soil population of nematode 111 days after 
application of oilcakes presented in Table 2 and Pig* 1 
roveal the effectiveness of the different treatments over 
control 1 and control 2 in bringing down the nematode popula­
tion in soil* The reduction in the population obtained by 
the treatments was highly significant over the control. The 
lowest popiilation level was recorded in the case of pit 
application of castor cake (8.7 per 100 g of soil). This was 
followed in the descending order of effectiveness by pit 
applications of neem cake (11.7 per 100 g of soil), mustard 
cake (16 per 100 g of soil) and groundnut cake (16.3 per 
100 g of soil) and. broadcast applications of mustard cake
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(17 per 100 g of soil), groundnut cake (20*7 per 100 g of 
soil), neem cake (21.5 pe^ 100 g of soil.) and castor cake 
(29*6 per 100 g of soil).

Yield

. She yield data are presented in (Table 3 and Jig# 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 different treatments#
She highest yield was recorded in the oase of pit application 
of mustard cake (221.46 g per plant). (This was closely 
followed by pit applications of castor, cake (209*17 g por 
plant) and groundnut cake (202.92 g per plant). Broadcast 
applications of mustard cake (194.59 g per plant) and castor 
cake (180 g per plant), pit application of neem cake (177.19 g 
per plant) and broadcast applications of neem cake (161.98 g 
per plant) and groundnut cake (153.75 g per plant) ranked next 
in effectiveness.

Plant height

Bata presented in Cable 5, Jig. 4 show that the mean 
height of the plants was 44.17 cm and 44.16 cm in control 1 
and control 2 respectively, while the height ranged between 
59.42 cm and 68.82 cm in treated plots. Pit application of



Table 3, Biometrical observation of brinjal plants treated with different oilcakes. (Average of three replications)
” Meanheightofplant(cm)

Mumber of branches Ifomber of leaves Root • weight
(e)

Shootweight
(e)

Yield
(g)

Pit application - -

Groundnut cake 68.17 13.03 68.83 33.17 172.4 202.92
Castor cake ' 66.00 12.58 64.33 34.87 160.3 209.17
ITeem cake 61.92 12.75 52.35 31 .10 145.1 177.19
Mustard cake 68.82 12.83 75.08 31.85 158.9 . 221.46

Broadcast application
Groundnut cake. 61 .67 12.50 67.83 33.27 187.1 153.75
Castor cako 61.17 13. S6 84.08 32.83 202.6 180.00
Meem cake 59.42' 12.08 67.17 36.27 180.6 161.93
Mistard cake 65.50 13.33 70.92 32.90 196.3 194.59

Control 1 - Fertilisers at package of prac­tices plus extra MPK equivalent to oil­cakes dose
44.17 9.83 43.83 22.07 107.1 113.02

Control 2 - Fertilisers at package of prac­tices 44.16 3.75 42.58 18.70 101.9 118.33

C.D. 16.71 2.28 21 .1 5 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 cake (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 groundnut cake (61*67 cm), castor 
cake (61.17 cm and neem cake (59.42 cm), ‘

Humber of branches '

It is apparent from Table 3 and Fig. 3 that the different 
treatments had significant impact on the number of branches 
produced by the plants. The mean number of branches was 
maximum (15*85) under pit application of groundnut cake which 
was closely followed by broadcast application of castor cake 
(1 3 *66). Si respect of the remaining treatments mean number 
of branches produced were 13.35 under broadcast application 
of mustard cake and 12.83, 12.75 and 12.58 under pit applica­
tions of mustard cake, neem cake and castor cake respectively. 
Under broadcast applications of groundnut cake and neem cake 
mean number of branches produced were 12.50 and 12.08

\

respectively* Thus the mean number of branches varied 
between 12,08 and 13*33 under different treatments while 
it was only 9.83 and 8.75 under control 1 and 2-respectively.
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dumber of leaves

The different treatments under trial showed significant 
impact on the number of leaves produced (Table 3 and Pig. 3 ). 
The mean number of leaves was within the range 52.33 and 
04.08 under different treatments as against 43.83 and 42*58 

under control 1 and 2 respectively, Î aximara number of leaves 
produced was under broadcast application of castor cake the 
mean number of leaves being 84.08, This was followed by 
pit application (75.08) and broadcast application (70.92) of 
mustard cake, pit application of groundnut cake (68.83) 
broadcast applications of groundnut cake (67.83) and neem cake 
(67.17) and pit applications of castor cake (64,3 3) and neem 
cake (52.33). '

Root weight

Results presented in Table 3 and Fig. 5 show that the 
treatments gave significant increase in root weight. While 
the mean root weight was 22.07 g and 18,70 g under control 
1 and 2 respectively it ranged between 3 1 . 1 0  g and 36.27 g 
under the various treatments. The mean root weight of 36.27 g 
was under broadcast application of neem cake. Pit application 
of castor cake (34.87 g) was the next effective, in increasing 
the root weight. This wa3 followed by broadcast application 
(3^*27 g) and pit application (3 3 .17 g) of groundnut cake,





broadcast applications of mustard cake (32.90 g) and castor 
cake (32.85 g) and pit applications of mustard cake (31.83 g) 
and neem cake (31*10 g).

i

Shoot weight

Data presented in Sable 3 and Fig. 5 show the effect of 
the different treatments in increasing the fresh shoot weight. 
The mean shoot weight ranged between 145.1 g and 202.6 g under 
different treatments while under control 1 and 2 the mean 
shoot weight was 101.9 g and 107.1 g respectively. The 
maximum shoot weight obtained was 202.6 g under broadcast 
application of castor cake. The mean shoot weight was 196.3 g. 
187.1 g and 180.6 g under broadcast applications of mustard 
cake, groundnut cake and neom cake respectively. This was 
followed by pit applications of groundnut cake (172.4 g)> 
castor cake (160.3 g)* mustard cake (158.9 g) and neem 
cake (145*1 g)-

Bxneriment XI

Effect of organic wastes in the control of ITeloidogyne 
Incognita on brinjal

Gall formation on the roots ,
Table 4 shows the mean number of galls on roots at 

harvest. The treatments were highly effective in reducing

45
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the intensity of gall formation in roots. As against a mean 
number of 7*85 galls per 10 cm of root in the control the 
number in the treated plots ranged between 0,28 to 1.85 per 
10 cm of root. Broadcast application of sawdust which gave 
the maximum reduction in gall formation (0.28 per 10 cm of 
root) was followed in effectiveness by broadcast application 
of cashew shell powder (0.52 per 10 cia root). Under pit 
application of lemongrase waste the mean number of galls was 
0*48 per 10 cm of root. The other treatments in the order of 
their effectiveness were broadcast application (0*64 per 
10 cm of root) and pit application (0.73 per 10 cm of root) 
of coconut husk powder, broadcast applications of paddy husk 
(1.25 per 10 cm of root) and lemongrass waste (1*41 per 10 om 
of root) and pit application of cashew shell powder (1.59 per 
10 cm of root), sawdust (1.70 per 10 cm of root) and paddy 
husk (1,85 per 10 om of root.

Formation of root galls with egamaas .

She data presented in Table 4 showed that all the 
treatments were effective in reducing the number of galls 
with eggmass. The mean numbor of root galls with eggmase . 
per 10 cm of root, ranged between 0,04 to.-0.42 in the treated 
plots whereas it was 1.85 in the control, munber of galls 
with eggmaas was the least in broadcast application of cashew 
shell powder (0*040 per 10 cm of root) followed by broadcast



Tahle 4. Gall formation cm roots of brinjal plants treats a with different organic wastes. (Average of three replications)

treatments JJean No* of galls per 10 cm of root
Hean No. of galls with egg siass per 10 cm of root Root-knot index

Pit aimLication
Saw- dust - 1i70 (1^01) - 0.420 (1.169) 1.90- (1 *1 4?)
Coconut husk powder 0*73 (0.85) 0.053 (1.026) 0.3? (0.929)
Paddy husk 1.85 (1.05) 0.410 (1.164) 1.85 (1.086)
lesongraos waste 0.43 (0.68) 0.073 (1.039) 0.75 (0.591)
Cashew shell powder 1.59 (1.07) 0.080 £1.039) 2.19 (1*312)

Broadcast anpl.ication
Saw dust 0.23 (0.53) 0.047 (1.023) 0.39 (0.621)
Coconut husk powder 0.64 (0.78) 0*060 (1.029) 0.86 (0.918)
Paddy husk t.25 (T*08) 0.300 (1.134) 1 .91 (1.340) ,
lemongrass waste 1.4? (0.94) 0.230 (1.104) 1.71 (1.196)
Cashew shell powder 0.32 (0.53) 0*040 (1.018) 0.65 (0.750)

Control 7.85 (2.67) 1.830 (1.640) 12.42 (3*460)
C.D. 0.897 0.280 0*969

(Figures is parentheses are values after / s transformation)
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application of sawduBt (0.047 pen 10 cm of root). Pit 
application (0.053 per 10 cm of root) and broadcast applica­
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 pea: 10 cm 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 finally pit applications of paddy husk (0*41 per 
10 cm of root) and sawdust (0.42 per 10 cm of root).

Root-knotiindex

Data on root-knot index (Table 4 and Fig. 7) showed the 
effectiveness of the treatments in reducing the root-knot 
index which ranged from 0.39 to 2.19 in the treated plots as 
against 12.42 in the control. Root-knot index was the lowest 
(0>3 9 ) in broadcast application of sawdust. This was followed 
by broadcast application of cashew shell powder (0.63), pit 
application of lemongrass waste (0.75), broadcast application 
of coconut husk powder (0.86), pit application of coconut husk 

dew (0 87), broadcast application of lemongrass waste (1.71).

1“  “Wll“  . (1 .91) —  * “ “ » *“  ™ “ “ ‘
„,t 01 w  ’  a M . _
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Population of MeloidoCTne inco^nliia In roots at harvest

The moan population of nematode in root at harvest 
(Table 5 and Fig. 7) was appreciably low in plants receiving 
the treatments. The population ranged between 54.5 and
54.7 per 10 g of root in the treated plots against 221.7 in 
the.control. The lowest population was observed in tho plot 
where coconut husk powder was broadcasted (54.3)? population 
recorded under different treatments were 36.3 in pit applica­
tion of paddy huslc, 3^.7 in both the broadcast applications 
of sawdust and cashew shell powdor, 41.7 in pit application 
of lemongras3 waste, 47.3 in pit application of cashew shell 
powder, 47#7 in pit application of coconut husk powdor,
50*3 in broadcast application of lemongrnss waste, 51 in 
broadcast application of paddy husk and 54.7 in pit applica­
tion of sawdust. .

Population of Meloidogyno inco/rnita in soil

Before application of_ organic wastes

Hematode population in soil before amendment with the 
organic wastes (Table 5 and Fig. 6) showed no significant 
difference between the different plots.

Twent.vone days after the amplication '
Though there was some reduction in tho population of 

nematode in soil (Table 5 and Fig, 6) it was not statistically
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significant. She population ranged between 373.5 and 443.3 
per 100 g of soil in the different plots at the time of 
transplanting and 21 days after application of organic wastes.

Fortyfive days after transplanting

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 lemongrass waste 
respectively, 147 in broadcast application of sawdust and 
147.7 in broadcast application of paddy husk. In control the 
population was 442.3. .

Sixty days after transplanting

In the different treated plots the population per 100 g 
of soil 60 days after transplanting and eightyone days after 
amending the soil, ranged between 26 and 112 (Table 5 and 
Fig. 6) as against 436 in the control; population was the
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lowest (26) in broadcast application of coconut husk powder. 
HJhis was followed by pit application of sawdust (44.7). In 
broad cast applications of lemongrass waste and cashew shell 
powder the population levels were 48*7 and 53*3 respectively. 
Under pit applications of coconut husk powder, paddy husk, 
cashew shell powder, and lemongrass waste the population was 
58, 65.3, 65.35 and 6b.7 respectively and under broadcast 
applications of sawdust and paddy husk it was 107.0 and 112

i ,respectively.

At harvest ■

Data on population of the nematode in the soil at the 
final uprooting of the crop, 90 days after transplanting andi '
111 days after applying the amendments (Sable 5 and Pig, 6) 
show that the mean population per 100 g of soil was very low 
ranging from 18.7 to 30.7 in the treated plots whereas it was

i

as high as 447*3 in the control* Population level was the 
lowest (8,7) under pit application of cashew shGll powder and 
this was closely followed by pit application of faddy husk (9)

‘ i  .  -

and broadcast application of coconut husk powder (10). Under 
broadcast applications of lemongrass waste and sawdust the
mean population was 12 and 15 respectively. Doth under pit

!

application of coconut husk powder and broadcast application!of paddy husk the mean population was 15*7. Shis was followed 
by broadcast'application of cashew shell powder (16.3)»
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pit application of lemongrass waste (16.7) and finally by 
pit application of sawdust (30.7)*

Yield

Clio plants which received the organic waste treatments 
gave significantly higher yield over the control (Cable 6 and 
Pig. 9). Mean yield ranged between 108.96 g and 169.7 g per 
plant in treated plots against 75.52 g in the control. Among 
the different treatments broadcast application of lemongrass 
waste recorded the highest yield (169.7 g). Chis was followed 
by broadcast applications of sawdust (158.44 g) and paddy husk 
(153.79 g). Che yield obtained from plot receiving pit applica­
tion of coconut husk powder was 150.84 g. Che yield in respect 
of the remaining treatments were 147.61 g in broadcast applica­
tion of coconut husk powder, 146,56 g, 135.42 g, 115.42 g and 
114.38 g in pit applications of cashew shell powder, sawdust, 
lemongrass waste and paddy husk respectively and 108.96 g in 
broadcast application of cashew shell powder.

Height of riants

Data presented (Cable 6 and Pig. 9) show that the mean 
height of the control plants was 52.01 cm while the height 
ranged between 65.5 cm end 77.83 cm under the different 
treatments. Che mean height of plants in respect of the



Table 6. Biometric characters of brinjal plants treated with different organic wastes. (Average of three replications)

Treatments
Hean yield per plant

(e)
Moanheight(cm)

Mean Ho. of ■branches. Mean ITo. of leaves
Mean 3hoot weight

(sX
Mean root weight

<e)
Pit application 

Saw dust 135.42 66.00 13.0 0 70.50 192.44 25.58
Coconut husk powder 150.84 72.08 12.50 68.67 179.54 29.32
Paddy husk 114.38 69.08 11.67 66.75 158.65 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 application
Saw du3t 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 waste 169.70 74.95 14.17 77.33 165.76 25.85
Cashew shell powder 108.96 71.25 tr\CO•<-• 81.75 162.86 26.26

Control 75.52 52.01 8.85 47.33 102.05 19.73

C.D. 42.1 2.61 2.6 5-46 56.41 3.06

cn►u
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different treatments were 77-83 cm in broadcast application 
of sawdust, 74*95 cm in broadcast application of lemongrass 
waste, 72*75 cm and 72.08 cm in pit applications of cashew 
shell powder and coconut husk powder respectively, 71.25 cm 
and 71 cm in broadcast applications of cashew shell powder 
and 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 husk.

Number of branches

As against a mean number of 8,8.5 branches per plant 
in the control the number of branches under the different 
treatments varied from 11.5 to 14.17 (Sable 6 and Fig, 8). 
Ifexiaum number of branches (14.17) was produced under broad­
cast application of lemongrass waste. 'This was closely 
fcllowed by broadcast applications of cashew shell powder 
(13.85) and sawdust (15.33). Under pit application of sawdust 
the number of branches produced was 15 and under broadcast 
application of coconut husk powder and pit applications of 
coconut husk powder and cashew shell powder the mean number 
of branches were 12.92, 12.5 and 12.42 respectively. In 
treatments with paddy husk the mean number of branches was
12.08 under broadcast application and 11.67 under pit applica­
tion and witli lemongrass waste it was 11.5 under pit applica­
tion.
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Number of leaves

She different treatments under trial were found to have 
significant impact on the number of leaves produced (fable 6 

and Pig. 8). l̂ hile the control plants produced a mean number 
of 47.33 leaves, the number varied between 66.75 and 81*75 
in the plants under different treatments. Tho mean number of 
leaves under the broadcast applications were 81.75, 79*33, 
79.17, 7 7.3 3 and 73*75 with cashew shell powder, coconut husk 
powder, sawdust, lemongrass waste and paddy husk respectively. 
Under pit application the number of loaves wore 71.5, 70.53* 
68.67, 68.58 and 66.75 with cashew shell powder, sawdust, 
coconut husk powder, lemongrass waste and paddy husk 
respectively*

Shoot weight '
I

The shoot weight of the plants was also seen influenced 
by the treatments (Table 6 and Fig. 10)* The mean shoot 
weight in the control was only 102.05 g. Under broadcast 
application of paddy husk tho moan shoot weight was 202.54 g* 
Shis was followed by pit application (192*44 s) and broadcast 
application (186,90 g) of sawdust, Tn treatments with coconut 
husk powder the mean shoot weight was 181.86 g when broad-I
casted and 179*54 g when applied in tho pit. Cashow 3hell 
powder when applied in pits the mean shoot weight observed
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was 176*97 g* Under broadcast application with lemongrass 
waste and cashew shell powder it was 165.76 g and 162,86 g 
respectively. She mean shoot weight observed was 158,65 g 
and 152.55 g under pit applications of paddy husk and lemon- 
grass waste respectively.

i

Hoot weight

The various treatments under trial affected tho root 
weight of plants (Table 6 and Fig. 10). While the mean 
root weight was 19.75 g in the control it was 30*90 g under 
broadcast application of paddy husk, 29.32 g and 27-55 g 
respectively under pit application and broadcast application

iof coconut husk powder* 26.71 g under pit application of 
lemongrass waste and 26.26 g under broadcast application of 
cashew shell powder. Under pit applications of cashew Bhell 
powder and paddy husk tho mean root weight was 25.99 g and 
25.97 g respectively, The mean root weight observed under 
broadcast applications of sawdust and lemongrass waste was 
25.95 g and 25.85 g respectively and under pit application 
of sawdust 2^.58 g.



DISCUSSION



DISCUSSION

In the present study four oilcakes and five organic 
wastes were tested for their comparative efficacy in 
suppressing root-knot nematodes infeetating brinjal.
Oilcakes of groundnut, neem, castor and mustard and organic 
wastes viz. sawdust, coconut husk powder, paddy husk, lomon- 
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 results were 
assessed in terms of the growth 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 amendments, at 
the time of transplanting and at 45th, 60th and 90th days 
after planting.

The nematode population in soil and in roots showed 
that the oilcakes affected the same significantly and that 
in turn reflected on the root gall 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 ranged between 20.33 and 36.67 against 
128 and 221 under control. The soil population before 
amending with the oilcakes was almost the same in all the
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plots ranging between 455 and 471 per 100 g of soil sample.
Tory slight reduction in soil population could he observed 
in the treated plots at the time of planting 21 days after 
application of oilcakes. The population continued to diminish 
in these 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 plots tho population showed an increasing 
trend. Observations 60 days after planting and 90 days after 
planting showed that the Boil population got still reduced 
and it was less than 6 per cent of the initial population.

Beneficial effects of preplanting application of oilcakes 
in soil in controlling nematode infestation in vegetables had 
already been reported. Singh and Sitaramiah (1966) found 
that soil application of margosa. castor and peanut oilcakes 
reduced root population of nematode and root gall formation 
and gave better plant growth in tomato, Hameed (1968) found 
that Heloidogyne population on tomato got diminished by mustard 
cake application. Khan et al. (1969) reported that preplanting 
application of neem cake, mahua cake, groundnut cako and 
castor cake suppressed parasitic nematodes but not aaprosoic 
forms. Effectiveness of oilcakes in suppressing nematode 
population in tho soil as well as in the roots of crops had 
boon reported by Lass and Hameed (1969), ein^i and Sitaramiah 
(1969), Sharma et al.(1971), Goswami and Swarup (1972), Alara 
and Khan (1975) and Khan et al. (1976).
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Growth end yield of plants in treated plots were 
significantly hotter when compared to control (Table 5)*
The mean heights of plants were 44*17 cm and 44*16 cm in 
control whereas it ranged between 59.42 and 68.82 cm in the 
treated plots showing an increase of 54.5 to 55*3 per cent 
over control. Gowda and Shetty (1975) had also observed 
that soil amendments with oilcakes helped in increasing 
plant height.

It is evident from the results that all the treatments 
were significantly superior to the control improving the Btand 
of the crop. The treated plots showed 22.89 to 40.89 per cent 
increase over the control in production of branohes. The 
different oilcake treatments except pit axjplication of neem 
oake showed significant increase ranging from 46.77 to 91.8 
per cent over the control in respect of the number of loaves 
produced. Pit application of neem cake recorded 19.4$ 
increase over the control. The root weight and shoot weight 
of plants showed considerable increase in the treated plots 
as compared to the control. While the average root weight 
under different treatments ranged between 51.1 g and 56.27 g 
it was below 23 g in the control. The root weight recorded 
in the treated plots showed 40.9 to 64.3 per cent increase 
over the control. The increase was highly significant over 
the control. The shoot weight also showed an appreciable
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Increase of 35*5 to 89.2 per cent over the control. These 
observations showed that 'the oilcakes favoured the growth 
of the plants. This finding is in conformity with the 
earlier reports of Singh, and Sitoramlah (1966) and lass and 
Hhmeed (1969). Gowda and Shetty (1973) had also observed 
an increase in the fresh root weight and shoot weight of 
tomato as a .result of soil application of oilcakes. 2alyd 
(1977) had reported that as a result of oilcake application 
gall number was reduced and plant top weight increased in 
okra plants.

The treatments enhanced the yield also as compared to 
the control. The increase recorded in this respect ranged 
between 29.9 and 87*1 per cent over control. Effectiveness 
of oilcakes in increasing the yield has already been reported 
by Singh and Sitaramiah (1969) and Sharina et al. (1971).
The reduction in nematode population, as evident from the 
data presented, caused by the application of oilcakes 
resulted in producing a good crop with hi^ier yield. However 
the different oilcakes did not differ much in efficacy, as 
also the methods of application.

i *

The nematode population in the soil and in the roots of 
brinjal plants showed considerable reduction by the addition 
of organic wastes (Table 5). Tho average population of
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root-knot nematode in 10 g of root, at the tine of harvest, 
ranged between 34*3 and 54.7 in the treated plots while it 
was as high as 221.7 in control. She initial soil population 
which ranged between 436*7 and 458*7 was brought down gradually 
in the treated plots and at harvest, 111 days after application 
of the amendments, it was reduced to 3*6 per cent of the 
initial population.

results of the present ctiuly clearly demonstrate 
that preplanting application of organic wastes suppressed - 
root-knot nenatcdo infestation both in the soil and in the . 
roots. The usefulness of organic wastes in the control of 
root-knot nematode was already reported by Johnson et pi.
(1967) and Singh ct al. (1967)-; Mller et al. (1960) reported 
that larval invasion of brinjal root was suppressed by sawdust 
and paper. Hameed (1970) and Singh and Sitaramiah (1971) 
roported suppression of Heloldogyne opp. by the application 
of organic materials in tomato and okra. Kumar and ITair 
(1976) had reported that application of organic wastes in 
soil could effectively control root-knot nematode population 
in soil and in plants with reduced gall formtion on roots of 
bhindi plants. Sikora et al. (1973) had observed that pre­
planting application of paddy husk in tomato caused reduction 
in larval population of Meloidogyne .lavanica.
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Qrcurbh characters of plants were also greatly Influenced 
"by the treatments (Table 6). Regarding the mean height of 
the plants, as against 52.01 cm in the control it was between 
65.5 and 74.95 cm in the treated plots. Thus the treated 
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 50.2 to 66.5 per cent increase 
over the control. The mean number of leaves, the mean shoot 
weight and the mean root weight also showed significant 
increase in the treated plots. The increase recorded over 
the control was 41*5 to 72.7 per cent in the case of mean 
number of leaves, 49.48 to 98.5 per cent with regard to the 
mean shoot weight and 28 to 56.6 per cent in the case of 
mean root weight. Thus the organic substances favourably 
influenced the different growth characters such as plant 
height, mean number of leaves and branches, Bhoot weight and 
root weight of brinjal plants. The increase in growth 
characters and yield over tho control could bo attributed 
to the effect of the organic substances in reducing the 
nematode population in the root 2one and preventing root 
infestation. However the different methods of application 
did not show any significant variations in effect.

In the present study treatments with extra fertilizers 
to compensate the H, P and E content in the oilcake did not
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show any significant improvement.in plant growth or in yield. 
These results showed that the increase in yield produced hy 
the oilcakes and organic 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 
them. Many workers have tried to explain the adverse effect 
of oilcakes and organic amendments on nematode population.
One view was that decomposing organic materials produced 
fatty acids which had nematicida! properties. It appeared 
that many of these products were toxic to the parasitic forms 
at low concentrations while relatively very high concentrations 
were required for them to become toxic to nonparasitic forms 
(Patrick et al.. 1965; Sayre et al.. 1964, 1965; Banage and 
Visser, 1965; Hollis and Eabana, 1966). Another view was 
that the organic substances encouraged the growth of nemato- 
phagous fungi in the soil (Duddington et al., 1956; Duddington 
and Duthoit, i960; Duddington et al., 1961; Earn and Wilkin, 
1961; Pramer, 1964).

Kankan (1962) observed that the addition of organic 
amendments enhanced the population of predaceous nematodes 
which in turn suppressed the parasitic forms. Change in pH, 
soil temperature, cxygen and nitrogen status in the soil 
(Duddington et al.. 1956; -Johnson, 1962, 1965; I-̂ ankau,
1965; Hollis and Kabana, 1956; Singh and Sitararaioh, 1969a)
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and physiological alteration in the host etc., arc also 
attributed as factors adversely affecting the nematodes, Che 
high content of formaldehyde in oilcakes as a likely mechanism 
of control was also put forward by Alas et al. (1979)*

It is 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 soil condi­
tioners atleast three weeks prior to sowing or transplanting. 
The studies indicated that the pit application and broadcast 
application of the materials were equally effective in 
controlling the pest.



SUMMARY



SUMMARY

, Two field experiments were conducted, one for 
determining the effect of the oilcakes, groundnut cake, 
castor cake, neem cake and mustard cake and another for 
determining the effect of certain easily available organic 
wastes such as sawdust, coconut husk powder, paddy husk, 
lemongrass waste and cashew shell powder when applied in 
the planting pits and broadcasted in the plots, three weeks 
prior to planting on the control of root-knot nematode . 
Meloidogyne inco/mita infesting brin^al. The results were 
assessed in terms of yield, growth of plants, gall formation 
on roots and nematode population in soil and roots.

In pit application as well as in broadcast application 
all the oilcakes suppressed the formation of root-galls 
significantly over control. There was no significant 
difference among the different oilcakes in this respect.

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

All the oilcakes had significant favourable effect on 
the plant as shown by the number of branches, number of 
leaves, shoot weight and root weight and plant height.
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2he yield was also significantly more in treated plots 
than in control.

As regards the different organic wastes both in pit 
application and broadcast application all the treatments 
were significantly superior to the control in suppressing 
gall formation on roots and nematode population in soil and 
in roots. Crop stand was also improved by the treatments. 
Yield also showed significant increase over the control.



REFERENCES



reperehces

Alan, H.M. and Khan, A.M. (1975)* Control of phytonematod© with oilcake amendments in spinach field. Bad. J* Uoroatol..
4(2) ! 239-240.
Anonymous (19B0). Package of practice recommendations,Kerala Agricultural University, Vellanikkara, Trichur. p. 137.
Banagi# W.3. and Visser, S.A. (1965). Ihe effect of some fatty acids and pH on a soil nematode. HoQa.tolQfd.ca. 11 s 252—262.
Castillo, M.B., Alegar, M.S. and Harwood, R.R. (1975)*
Homatodes in cropping patterns. II. Control of Meloidogyne inoofnaita through cropping patterns and cultural practices. 
PhllinT). Agrlo.. g) : 295-312. r-
Cayrol, J.C, and Frankovski, J.P. (1980). Hematophagous fungus 
Arthrobotrvs irregularis. Hortioole. 203 : 33-38.
D'Errico, F.P. and D1Halo, P. (I960). Effect of some organic materials on root-knot nematode on tomatoes in field. Pre­liminary experiments, Hematologic© Mediterranea. 8(1) s
107- 110.  "

i

Desal, M.7.Patol, G.J., Shall, H.M. and Uaphado, S.D, (1969). Effect of some agronomic practices in the control of root-knot nematodes on tomatoes. First All India Hematology Symposium,
Hew Delhi, 1969.
Desai, M.V., Patel, G.J., Shah, H.M. and Plllai, S. (1976).Off season cultural practices in control of root-knot of tomato. Gujarat Agri. Univ. Res. J., | : 111-118.
Duddington, C.L., Jones, F.G.W, and Iloriasty, P. (1956). Ihe effect of predaceous fungus and organic matter upon the soil application of beet eelworm Heterodera schachtii. Hemtolopica, 
t s 344-348. •
Duddington, C.L., Jones, F.G.V. and Williams, S.D. (1956a). An experiment on the effeot of predaceous fungus upon the soil popu­lation of potato eelworm Heterodera rostochlensis. Homatplonlca• 
g  t 341-343. ‘
Duddington, C.L. and Duthoit, C.M.G. (i960). Green manuring and cereal root eelworm. PI. Path., g : 7-9.
Duddington, C.L., Everard, C.O.R. and Duthoit, C.II.G. (1961). Effeots of green manuring and predaceous fungus on cereal root eelworm in oats. PI. Path.. 10 s 108-109.



it

(Jill, ;D.L. (1952). Effect of tungnut meal and parathionon root-knot nematode infection. PI. Sis. Rentr.. 56 :
18-21. ”
Goswami, B.K. and Swarup, G-. (1972). Effect of oilcakeamended soil on the growth of tomatoes and root-knot nematode 
population. Indian Phytonath,. 24 : 491-494*
Gour, A.C. and Prasad, 3.K. (1970). Effect of organic matterand inorganic fertilizers on soil and plant nematodes. Ind.
J. Ent., |g(2) s 186. >
Gowda, D.U. and Shetty, K.G.B, (1973). Studies on. comparative efficacy of various organic amendments on control of root-knot nematode of tomatoes. Mysore J. Aerie. Boi#* 1 ! 419-423.
Habieht, W.A. (1975). She nematicidal effect of varied rates of raw and composted sewage sludge as soil organic amendments on a root-knot nematode, PI. Bis. Rentr.. 59 t 
631 f-634*
Hackney, R.W. and Dickerson, 0.2, (1975). Marigold, castorbean, Chrysanthemum as control of H. incognita and Pratylenchus alien!. J. Eematol.. 7 : 84-90. "
Hameed, S.F. (1968). Relative efficacy of different oilcakes on the incidence of root-knot nematodes. Madras Afrric. J.,§5 : 168-171.
Hameed, S.F. (1970). Rote on the effect of some organic additions and incidence of root-knot nematodes in tomatoes.Ind. d. Agrlc. Sci.. 40 t 207-210.
Hams, A.F, and Wilkin, G.D. (1961). Observations on the use 
of predaceous fungi for control of Iteterodera sp. Arm. Anal. Biol.. : 515-523.
Healf, 0,1-1. and Burton, G.W. (1968). Effect of organic and inorganic ITitrogen on turf nematode population. PI. Bis. 
Rentr., §2 ! 46-48.
Hebsy Bai. (1981). Intagrated control of nematode pests of bhindi with special reference to root-knot nematode. P.G. Thesis, Department of Entomology, College of Agriculture, Yellayani,
Hollis, J.P. and Kabana, R.R. (1966). Rapid kill of 
nematodes in flooded soil. Ph:rbomtholQgy. 5£ : 1015-19-



H i

Inder;jlt Singh, Sanaa, S.E. and Sakhuja, P.K. (1979).Effect of oilcake extracts on the hatching of root-knot nematode M. incognita. Indian J, Ideology and PI. Path., 
g(1) r 115-116.
Johnson, l.F, (1962)* Effect of the addition of organicamendments to the soil on root-knot of tomatoes II. Relation to soil temperature, moisture, pH. Phytopathology. 52 : .
410-413.
Johnson, L.F. (1963). (Temperature as a factor in the controlof tomato root-knot with oat straw. Phytopathology. ?53 : 879.
Johnson, L.F* (1971). Influence of oat straw and mineralfertiliser soil amendments on severity of tomato root-knot.PI. Bis. Reptr.. 55 : 1126-29.
Johnson, L.F. (1972). Effect of organic mulohes upon theinoidenoe of root-knot in potted tomato plants. Fhytopathology. 
62 : 767*
Johnson, L.F.j Chamhers, A.T* and Reed, H.E. (1967). .Reduction of root-knot of tomatoes with crop residue amendments in field experiments, PI. Pis. Reptr.. 51 t 219-222. -
Joseph, P. and Hair, M.R.G.K. (1972). Effect of oilcakes on soil nematodes of bhlndi in relation to fungal and bacterial flora at high pH of soil. P*G. Thesis, Beportment of Entomo­logy, College of Agriculture, Vellayani.
Kaliram and Gupta, B.C. (1980). A note on the efficacy of fresh neem leaf extract in the control of M. .javanica infecting chickenpea. Indian J. Nematol,, 10 : 96-9^.
Khan, A.M., Khan, W. and Saxena, S.K, (1969). Effeot of organic amendments on the population of nematodes and fungi in rhizosphere of egg plant. First All India Hematology Symposium, Hew Delhi, 1969*
Khan, A.M., Alam, M.M., Siddiqui, Z.A. and Saxena, 3.K. (1976).Efficacy of nematioides and oilcakes for the control of phyto- parasitic nematodes in nurseries of perennial plants.Qoobios. 2(3) : 78-81.
Kumar, T.P. and Hair, M.R.G.K. (1976). Effect of some green leaves and organic wastes on root-knot nematode infestation on bhindi, Agri. Res. J. Kerala. 14 : 64-67.



iv

Lass, S.S. and Hameed, S.F. (1969)* Studies on biology of the root-lmot nematode (Keloidogyne sp*) with special reference to host resistance and manuring* First All India 
Hematology Symposium, Hew Delhi, 1969*
Mankau, H. (1962)* !2he effect of some,organic additivesupon a soil nematode population and associated natural
enemies, Hematologica. 2 : 75-78.
Ifenkau, R* and Minteer, R.J. (1962). Reduction of soil population of citrus nematode by the addition of organic materials, PI* Pis* Rentr.* 46 •: 375-378.
Mankau, R. (1963). Effect of organic soil amendments on .nematode population. Phy tona tholo/?7. 53 i 831-882.
Ma,shkoor Alans, H*, Abrs, II. Khan and Sarena, S.If.. (1978). Mechanism of control of plant parasitic nematodes as a 
result of the application of organic amendments to soil. Indian J, Ilematol., 8 : 172-174.■ i II ■ ■ ■■_ mtrn i_. r B it T i i r  r  j j j

Man, cT.H, and Rodrigues Eabana, R. (1982)'. Soil amendments with oilcakes and chicken litter for control of Holoidogyne arenaria. Nematronioa. jj2(2) * 205-220.
Mian, J.H. and Rodrigues Kabana, R. (1982a). Organic amendments with high tannin and phenolic contents for control of Keloidogyn© arenaria infested soil. Hematronica. 
1g t 221-2 3 4.
Miller, P.M. and Edgington, L.V, (1962). Effect of paper sawdust soil amendments on meadow nematodes and subsequent vertioellium wilt of tomatoes. PI. Pis. Rentr.. 46 : 745-747.
Miller, P.M. and V/ihrhein, E.S. (1966), Invasion of roots by Heterodera tabacum reduced by cellulosic amendments or fertilisers in soil'.' Phytopathology. 56 : 890.
Miller, P.M., laylor, G.S, and Wihrhoin, S.E. (1968).Effect of cellulosic soil amendments and fertilisers on ' Heterodera tabacum. PI. Ms. Rentr.. 52 : 441-445.
Mobin, M, Mid Khan, A.M. (1969). Effect of organic amendments on population of Hhisosphere, fungi and nematodes around the roots of some fruit trees. First All India Hematology Symposium, Heir Delhi, 1969.



V

* Nattrase, R.I-I. (1944). Note on ttiG control of root-knot*East Afri. Agri. J., io{1) : 4.
Otoifa, B.A., Bigini, P.M. and Abduleid, H.Z. (1964).Egyptian organic manures favour natural enemies of nematodes* PI* Pis* Reptr.* 48 : 894.
Patrick, Z.A., Sayre, R.M. and Thorpe, H.J. (1965).
Hematicidal substances selective for plant parasitic nematodes in extracts of decomposing rye. Phytopathology.
55 : 702-704. -- ------
Pramer, P. (1964). Nematode trapping fungi. Science K.Y..144 : 382-88---------------------------------------
Prasad, K.S.K., Setty, K.G.K, and Govindu, H.C* (1976),The effect of amino acids as soil drench on root-knot nematode (M. incognita) and tomato, Curr, Res,, ^ : 176-178,
Rao, B.H.K. end Prasad, S.K, (1969). Effect of water extracts of oilcakes on Rotvlenchulus reraiformls. Ind. J. Ent.. 31(1) : 3 8 - 9 1 . ------------------------   “   ~
Reddy, P.P., Govindu, H.C* and Setty, K.G.H. (1976). Studies on the effect of amino acids on the root-knot nematode H. incognita infecting tomato. Indian. J. Nematol., 5 s 36-41.
Sayre, R.H., Partrick, Z.A. and Thrope, H.J. (1964).Substances toxic to plant parasitic nematodes in decomposing plant residues. Phytopathology. 54 : 905.
Sayre, R.H., Partrick, Z.A. and Thrope, H.J. (1965). Identification of selective nematicidal component in extracts of plant residues decomposing in the soil. Hematologica. 11 : 263-268.
Sharma, A,IT., Sharma, V.E. and Singh, R.S. (1971). Oilcakes and sawdust control root-knot. Indian Farming. 20 : 17-20.
Sikora, R.A., Singh, R.S. and Sitararaaiah, K, (1973).Control of root-knot through organic and inorganic soil amendments. Hariyana Journal of Ilorti. Sciemeen, 2 (3 /4) * 123-127. ----- -------
Singh, R.S., Singh, B. and Beniwall, S.P. (1967).
Observation on the effects of sawdust on root-knot and yield of okra and tomatoeB in field plots. PI. Dis. Rentr.. 51(8) : 861-863. — ---- ----



Singh, R.S. and Sitaramlah, K, (1966)* Incidence of
root-knot of okra and tomatoes In oilcake amended soil*PI. Pis. Rentr.* 50 : 668-672.
Singh, R.S. and Sitaramlah, K. (1967). Effect of decomposing green leaves, sawdust Mid urea on the incidence of root-knot of okra and tomato. Indian nhytonath.. 20(4) * 349-55*
Singh, R.S. and Sitaramlah, E. (19£9). Control of root-knotthrough organic and inorganic amendments of soil. 1. Effect of oilcakes and sawdust. First All India Hematology Symposium, 
Hew Delhi, 1969. pp.63*
Singh, R.S. and Sitaramlah, K. (1969a). Control of root-knotthrough organic and inorganic amendments. III. Effect of sawdust and inorganic sources and levels of ITitrogen. First ill India Hematology Symposium, Hew Delhi, 1969.
Singh, R.S, and* Sitaramlah, E, (1971). Control of root-knot through organic and inorganic amendments of soil. Effect of sawdust and inorganic nitrogen* Indian J. Hemtol,, J. j 80-84.
Sitaramlah, K., Singh, R.S. and Choudhary, R.G. (1976).Control of root-knot (M. riavanica) of vegetable crops.Annual Report of Research, Pant Agricultural University,
113r114. .
Sitaramlah, K. and Singh, R.S* (1977). Effect of atmosphere of amended soil on larval hatch of X-I. .iavanlca and its subsequent parasitic capacity. Ind. J. Hematol., J : 163.
Sukan, H.C., Be, G.C. and Das, P. (1974). Reduction of infestation of K. incognita by Poly&onium hydroniner and Iragia involucrata. Simnosio International (XiI) ffe leHatologica« ~

Sundaresh, H.H., Setty, K.G.H. and Grindu, H. (1977).Integrated control of root-knot nematode X?, Incognita Chitwood. Mysore J. Agri. Soi.« 11 : 540-543*
lensoown, I.A., Welnhold, A.R., Lindermaa, R.G. and Patrick, Z.h.(1968). Hature of phytotoxic substances produced during plant 
rosidue decomposition in soil. Phytonathoio&y. §8(1) : 41-45*
Van Der Laan, P.A. (1956). She influenco of organio manuring on the development of potato eolwona, Heterodera rostochlensis. Hematologica* 1 : 112-115,



vii

VJalker, J.T., Specht, C.n« and Eiavro&inean, 3. (19(57). Reduction of lesion nematodes in soyabean meab and oil amended soils. PI. Pis, Hentr., 5i s 1021-1024.
' Watson, J.R. (1944). niches to control root-knot. Proc.
Florida Academy of Sci.. 2 (2/5) : 151 -155.
Zaiyd, M. 1977. Effect of organic soil amendments on the incidence of root-knot nematode M. .lavanioa on bhindi plants.Proo. Bihar Academy Agri. Sci.. 25 V 25-2^.

* Original not seen



APPENDICES



APPENDIX - I

Summary of analysis of variance table relating to the data collected on soil population of nematode in the experiment using oilcakes

Date of observation
Mean squares

Block 
df = 2 Treatment 

df = 9 Error dr=18
Before amending oilcakes 7.44 0,40 0.79
Twentyone days after amending 10*52 2*53 0.32
SixtyBix days after amending 10.95 112.40* 1.26
Eightycne days after amending 8*68 118.44* 2.20
Hundred and eleven days after amending 1.54 170.37* 0.70

* Significant at five per cent level.

APPENDIX - II
Summary of analysis of variance table relating to the data on biometric characters in the experiment using: oilcakes

r-Jean squares
Characters ”  ' * “ "--------------Block Treatment Errordf-2 df=9 dft=18

Yield per plant (weight of fruits) 18241.59 4053.7* 768.10
Plant height 26.57 247 * 94.99
Dumber of branches per plant 18.24 8.9* 1.77
Humber of leaves per plant 95.44 509.3* 151 .98

* Significant at 5 per cent level



Summary of analysis of variance table relating to the data gall formation and population of nematode in roots in the experiment using oilcakes ,

APPENDIX - III

Ilean squares
Gall formatlon/Population Block freatmont Errordf=2 df=9 Of=18

Eumber of galls per 10cm of root 0.200 5*740* 0.125
Number of galls with eggmass per cm of root 0.004 0.510* 0.018
Root-knot index 0.015 5.150* 0.004
Root population of nematode in 10 g of root 0.950 34.240* 0.943

^Significant at 5 psr cent level

APPENDIX -IV
Summary of analysis of variance table relating to the 
data on soil population of nematode in the experiment using organic wastes

Kean squares
Date of observation Block

df=2 treatmentdf=10 Errordf=20
Before amending 0.044 0.069 0.550
fwentyone days after amending 0.140 1.020 0.690
Sixtysix days after amending 0.049 52.600* 2.730
Eightyone days after amending 0.240 54.050* 2.940
One hundred and eleven days after amending 0.730 83.510* 0.460

*Significant at 5 per cent level.



APPENDIX - V
Summary of analysis of -variance table relating to the data on biometric characters in the experiment using organic wastes '

Mean squares
Characters Block

df«2
Treatmentdf=10 Error

df=20
Yield per plant (weight of fruits) 3658,84 2300.34* 610.98
Plant height 1192.01 136.63* 74.96
Humber of branches per plant 8.74 6.24* 2.35
Humber of leaves per plant 1468.72 266.04* 205.80

*Significant at 5 per cent level

APPENDIX - VI
Summary of analysis of variance table relating to -the data on gall formation and population of nematode in roots in the experiment uBing'organic wastes

Gall formation / Population
Moan squares

Blockdfr=2 TreatmentdfalO Error
df»20

Number of galls per 10cm root 2.22 1.02* 0.28
Humber of galls with egg mass 0,14 0.96* 0.03
Root-knot index 1.38 1.86* 0.32
Population of nematode in root 0.18 19.70* 0.47

* Significant at 5 P©z? cent level.
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ABSTRACT

(Two field experiments were conducted - one for evaluating 
oilcakes and another for evaluating orgmic wastes for the 
control of the root-knot nematode Keloldo&vne incognita infest­
ing brinjal, (These experiments were carried out in the 
Instructional Farm, College of Agriculture, Vellayani, in an 
area already infeQted by root-knot nematode* The experiments 
were laid out in randomised block design with three replications. 
In the first experiment there were ten treatments including the 
control and in the second experiment there were eleven.treat­
ments including the control. Organic amendments were applied 
to the soil three tfeeks prior to planting and watering was done 
during this period for the proper, decomposition of these 
materials.

Results were assessed in terms of yield, growth parameters, 
gall formation and population of nematode. Results indicated 
that the nematode population in roots as well as in soil was 
signifioantly reduced by the application of oilcakes and 
organic wastes* It was also observed that the intensity of 
gall formation on roots was considerably reduced as a result 
of application of organic amendments. Reduction in the popula­
tion of the nematode and in the intensity of gall formation in 
turn resulted in bettor crop stand and increase in yield. 
(Different methods of application vis. application in the 
planting pit and broadcasting in the plot did not vary in 
efficacy. .




