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INTRCD UCT ION

Brinjal (Solanum melongena L.) is an important

vegetable crop cultivated in Kerala, round the year.

Root-knot and reniform nematodes are the two important
nematodes attacking brinjal in the State. Root-knot and
reniform nematodes have been reported in Kerala on economically
important plants (Venkitesan, 1972; Raveendran and Nadakal,
1975; Jacob and Kuriyan, 1979).

Root-knot andreniform nematodes have a wide occurrence
among the plant pathogenic nematodes which are polyphagous.
Their pathogenic ability individually have been studied by
several workers (Singh and Khera, 1979; Gaur and Prasad, 1980).
However no studies have been taken up to evaluate their
relative pathogenic ability indivicually and in combination.
Application of granular pesticides with systemic action is a
safe method in pest control especially against nematode
parasites, which are endoparasitic in nature. Hence the

present studies were undertaken with the following objectives.

The first experiment was envisaged to f£ind out the
pathogenic abilities of different inoculum levels of root-knot
or r-niform nematodes, alone or in combination on plant growth

parameters and yield potential of brinjal.



The second experiment was envisaged to find
out the efficacy of four granular chemicals viz.
carbofuran, aldicarb, phorate and quinalphos in the
control of root-knot or reniform nematodes alone or in
combination so as to select the best suited one for the

maximum nematode control and highest crop yield.

g}
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REVIEW OF LITERATURE

Root-knot nematodes constitute a major group
of plant pathogenic nematodes affecting vegetable crop
production. Their world wide distribution, extensive
host ranges and involvement with fungi and bacteria in
disease complexes rank them among the top five major plant
pathogens affecting the world's food supply (Sasser, 1979).
General symptoms of their attack are yeliowing and
crinkling of leaves, stunting of plants, and galiing of
roots. Along with cultural methods, nematicides are also

used for their controil.

Reniform nematodes are also pests of numerous

plants. Rotylenchulus reniformis is considered as a

vegetable pest. Comnon symptoms of attack are stunting,

discolouration and epidermal cell necrosis.

I. Root-knot nematode
I.1 Extent of cxop loss

Sen (1958) revorted a crop loss of 70 ver cent in
chillies, brinjal, tomato and bhindi, in India due to the
attack of root-knot nematodes. Chidambaranathan and
Rangaswamy (1965) revealed considerable reduction in shoot,
root and plant weight in brinjal, chilli and tomato.
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Birat (1968) observed galled roots, marked shortening
of tap roots and significant loss in root, shoot and
fruit weight in bhindi when inoculated with‘g. javanica.
Pathogenicity of root-knot nematode to five banana

varieties viz. Bungulan, Dwarf Cavandish, .wacatan,
Latundan and Saba was studied by Claudio and Davide (1968).
The nematode caused stunted growth, bunching of petioles

and production of narrow leaves. Meloidogyne incognita

caused reduction in root and shoot weights in Polianthes

tuberosa (Johnson, 1970).

Huang and Lin (1971) reported that nemstodes,
artificially inoculated on potato and coleus stemg, induced
galls on the latter. In tomato, inocuiation of egyg masses
at planting and flowering stages gave 85.3 and 39.9 ner cent

yield loss reswectively (ucusin and Davide, 1972).

Pathogenicity tests, made on celery seedlings by
Castillo &and Bulang (1974) showed significant reduction

in top weight, root weight and resulited in higher gall

ratings.

maccording to Prasad and Gaur (1974) the growth
pattern of brinjali var. Pusa Purple Long was in general
correlated with the increased level of infestation by

M. incognita. Ismail and Alam (1975) observed reduction
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in root weight and root surface of brinjal when inoculated
with M. incognita. Lamberti (1275) estimeted a reduction
in yield of 30 -~ 60 prer cent in brinjal. After conducting
glass house experiments, Reddy (1975) renorted that

Cicer arietinum, inoculated with M. incognita, resulited in

reduced growtn, drying and shedding of leaves and poor nod

formation.

barker gt ga. (1976) reported in tomato an yizld
losg or 50 - 85 per cznt in the coastal plains anc
20 - 30 per cent in mountaneous regions in North Carolina.
Jayeraman gt al. (1276) reported that Polisnthes tuberosa

wes Severely damaged by M. incognitg anéd M, javanica.

The galls on ths rocts were irregular and conspicuous and
the infected plants showed yellowing, drying up of leaves

and retarded growth.

Pont=e et al. (1977) remorte=d thet mixed infections

of Meloidogyne incognita and M. javenica on tomato cv.

Filiminas in glass house reduced vegetitiv: develomment
and fruit yield by 66.5 and 40 per cent resnectivaly. In
a fie.d test, k. hapla reduced the yie.d of clove: by

30 per cent in tue first year (Erenfelde, 1v7¢). 1Ia Indie,
44 .87 per cent recuctioun in yleid was estimated in brinjal

(Krishnappoa gt al., iv81l) due to root-inot neunatode infection.



Meloidogyne incognita can cause significant

reduction in the yield of cucumber (Hutton, 1982).
Statistical analysis of three field experiments done on
sites naturally infested with M. incognita gave a mid-
winter predictive yield reduction of 5.31 Kg/ha for each
Juvenile in the 10 cm superscript/three samples

{Kinloch, 1982).

Naganathan (1984) reported an yield loss of
45.7 ver cent, 19,7 »er cent and 61.0 per cent in the
aubergine cv MDU.1, Capsicum cv. Co.l and tomato cv.

PKM.1, resnectively.

I.2 Threshold level of inoculum

Swarup and Sharma (1965) observed that tomato was

more susceptible to k. javenica than to M. incognita acrita.

When inocuium of 1, 10, 100, 1000 and 10,000 larvae/400 g
s80il was added to seedlings in pots, shoot growth was
affected siganificuatly Dby 100 M. javanica and 1000

M. incognita. Root growth was also affected by 1000 larvae/

400 g soil of either species.

Birat (1968) reported that growth of_Abelmoschus

asculentus wae significantly affected only at inoculum levels
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of 1000 anc 10,000 M. javanica larvwe per pot, although
there was some inuication of damage with inoculum of 100

larvae per pot.

Ra jagopalan gt al. (1969) inoculated 1000 M. incognita
larvae to 45 days o0ld chilli seedlings and found perceptible
reduction in shoot length, shoot weight, root length, root

weight, nercentag= of infected roots and the galls per root.

Catibog and Castillo (1975) inoculated seedlings
of Phaseolus aureus with five, fifteen and twenty five equy

masses of Meloidogyne javanica and reported that an increase

in root weight ancd reduction in top weight and yield were

correlated to increasing inoculum levels with high nemautode

count: in «o0il anG root sampies.

In glass house experiments with Cicer arigtinum
var. annegeri-1 inoculated with 1000 or 10,000 M. incognita
larvae per plant, exhibited markedly reduced growth, drying
an¢ shedding of leaflets and poor pod formation compared
with plants inoculat=d with 0, 10 or 100 M. incognits larvae
(Reddy, 1975). Sharma and Sethi (1975) reportad that the
threshold level for procducing measurable effzcts on the
growth of cownea plants were 100 larvae of M. incognita /

500 g soil.



Dhawan and Sethi (1¢976) inoculated seedlings

of Solanum melongena with 10, 100, 1000 or 10000 larvae

of M. incognita /Kg sterilized soil and examined after

90 days. It was found that length of shoots and roots
were signiticentliy less with inoculum of 1000 larvae/plant.
Root weight was significantliy less than controi with an
inoculum of 10 larvae/Kg soil. Hignest gall numcer and

nemetode muitipiication rate were with 100 larvae/Kg soil.

Caveness (1977) reported that tuber weight of
Manihot gsculenta was reduced at all the inoculum levels,
when inoculated with Em incoggita.

The marketable yield of seven tomato cultivare
was considerably reocuces at all the inocculum levels (741,
2222, 6666 and 20,000 larvze of M. incognitz/l1 of soil
(Ogqunfowara, 1¢77). Pre-nlant soil population levels
likely to cause economic loss (10 oer cent yield loss) were
between 2222 and 6666 nematodes/l for cv. Rossol and 741

nemtodes/l for tii: other varieties.

Oithof amdi Potter (1377) reported that vegetative
growtin or Veebrite tomato was stinmlatew by low numbers of

Meloidogyne hapla and suppressed by 27,950 nematode

larvae/Kg soili. Yield was also higher at low soili population

densities anc seemed to be correlated with root weight,



while cumulative yield was reduced by 10 and 40 per cent
with population of 6120 and 27950 larvae/Kg soil respe-

ctively and was no longer directly related to root weight.

Srivastava gt al. (1979) conducted studies to find
out the effect of root-knot nematode Meloidogyne javanica
on the growth of soybean. The data indicated that an
inocuium level of 100 larvae/Kg soil significantiy reduced

the plant growth.

Choudhury (1980) reported that shoot and root
growth, plant height and number of leaves were reduced by

Meloidogyne incognita (100, 1000 or 2000 larvaa/pot)
after seven weeks in the growth of tometo cv. Money Maker.

Divito gt al. (1980) reported that the decline in
fresh weight of tops of maize in‘icated a tolerance limit

of 10 eggs/g soil.

Gaur and Prasad (1980) reported that a population
density above 1000 second stage juveniles/plant hastened
maturity of the crop resulting in shortened duration of
fruiting in brinjal.

Raut and Sethi (1980) reported that significant

recduction in top growth, root length and bacterial nodulation



in comparison to uninoculated check vlants at an
initial level of 1000 larvae or above ner Kg of soil

which was considered as the damaging threshold.

Phaseolus mungo var. PIMS-1 when inoculated with

M. incognita at levels of 10, 100 or 1000 nematodes/

500 g soil, the highest inoculum level caicsed a significant
reduction in length and fresh weight of shoots and root
length (Raut, 198l1). %The number of Rhizobium nodules/

plant was significantly reduced at all the inoculum levels.
Vito et al. (1981) conducted field experiments on yields

of sugarbeet and tamato as influenced by different

population densities of M. jpcognits and reported a tolerance
limit of 1.1 eggs and juveniles/ml of soil for sugarbeet

and four egos and juveniles/ml of soil for tomato.

Sharma (1982) reported that when seedlings of

Phaseolus vulgaris cv. Roxinho was inoculated with

10, 100, 1000 or 10000 eggs of M. javenica for 52 days
there was significant reduction in dry weight of stem at
the inoculum level of 1000. There was a reduction in

fresh root weight at the 10000 inoculum level.

When 2-day old Glycine max plants were grown in

2 Kg so0il inoculated with 2, 4, 8, 16, 32 and 64 M. javenica
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larvae/g of soil there was a highly significant negative
correlation between size of initial inoculum and plant

height and fresh weight (Sharma and Rodriguez, 1982).

Mani and Sethi (1984) conducted experiments on
chickpea cultivar Pusa-209 and an inoculum of two larvae/g

of soil was found to be the damzging threshold.
13.Control

According to Nelmes and Keerweewan (1970) roots of
tomato plants dipped in aldicarb were protected from

invasion by M. incognita larvae.

Reddy and Seshadri (1971) showed that thionazin
and aldicarb at four to eight Kg ai/ha in pre-inoculation
and post-inoculation treatments gave high degree of control

of root-knot infection on tomato.

Gomez Tover (172) obtained good control of
root-knot nematode M. exigua in the nursery bed of cofiea
arabiga with phenamiphos, carbofuran and DbBCP. Johnson
and Cairns (1972) showed that carbofuran gave the best
control of root-knot nematodes and increased the yield of
sweet potatoes. Mcleod (1972) reported that in field
trial, aldicarb granules at 4 lb ai/acre and D.D at

20 gallons/acre significantly reduced galling of tamato
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by M. incognita. Reddy and Sheshadri (1972) suggested
that tomato seedlings grown in thionazin and aldicard
treated sand were free of root galls even 15 days after
inoculation. fThomason and Mckinney (1972) recommended
telone with aldicarb or carbofuran ageinst M. javanica on

sugarbeet.

Brodie and Good (1973) reported that aldicarb at
3.4 Kg ai/ha and Dasanit at 10.0 Kg/ha resulted in better
root-knot nematode control and tobacco yields in plots
infested with M. incognita. Carbofuran at 4.2 Kg/ha also

performed better when aprlied in the seed furrow.

DBCP 75 EC, aldicarb 10 G, ethoprop and methomyl, each
apnlied at 600, 1200 or 1800 ppm to tomatoes in pots

0, 24, 48 or 72 hours after inoculation with M. incognita
larvae, affected the penetration, development and sex

differentiation of nematodes (Chongruksa and Davide, 1973).

Sivakumar gt al. (1373) showed that seed treatment
with carbofurun three or six per cent ai can be effectively
enployed to reduce the severity of root-knot nemztode

infestation in okra.

Bindra and Soodan (1974) obtained better control
of M. incognitz on brinjal and tomato with D-D at 280.82 1 ai/he

and with DBCP at 26.92 1 ai/ha followed by phorate at
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4.94 Kg ai/ha, than D.D. at 224.06 1 ai/ha and DLCP at

20.19 1 ai/ha. &Sivakumar gt gl. (1974) obtained economic
control of root-knot nematodes of tomato when aldicarb

10 G at 1.4 Kg ai/ha, fensulfothion 5 G at 1.0 Kg ai/ha
and carbofur- n at 0.6 Kg ai/ha were applied to the plants

10 days after pnlanting.

Potato plants inoculated with 1000 M. incognita
larvee per pot and trected simultaneously for five days
with zldicarb granules 0.10 g/pot prevented the nematode
invzeion into roots ané also affected the nematodes already
present in the roots (Abdul Rahman and Eissa, 1:75).
Radewald gt al. (1575) reported that Furadan, Dasanit,
Gelgy 12:23, Temik and Nellite reduced root-inot nematode
infestation in potato to 10 per cent or less and Mocap
and Nemacur reduced it to 12 to 16 per cent. Reddy and

Rao (1975) reported that when Glycine max cv. Hardia was sown

immediately after treatment with fensulfothion (10 Kg ai/ha),
aldicarb (2 Kg ai/ha)., oxamyl (8 Kg ai/ha), methomyl
(8 Kg ai/ha), carbofuran (2 Kg ai/ha) or benomyl (2 Kg ai/ha),

Meloidogyne was significantly controlled.

Rodriquez Kabana and King (1976) indicated that
phorzte was a good nematicidal deterrent for M. incognita

on cotton and tomato but was only moderately effactive



against M. arenaria. Sitaramaiah et al. (1976) found

that carbofuran reduced M. javanica infestation on

Puss Sawani. Sivakumar gt al. (1v76) concluded that
application of carbofuran 0.18 and 0.36 Kg ai/ha 10 days
after transplanting gave significantiy higner yields of
tomato in M. incognita infested fields. Vovias ana

Lamberti (1376) studied the systemic action of some chemicals
in the control of root-knot nemstode of tomactc and revealed
that alcdicarb at 10 Kg ai/ha prevented larval invasion for

18 to 20 days and carbofuran at 10 Kg ai/ha for about

12 days.

Maha jan and Mayee (1977) obtained significant
increase in fruit yield and decrease in root-knot nematode
ponulati~n with nhorate and aldicarb application. Mazumdar
et al. (1977) revorted that the root-knot nematode could be
controllec¢ by application of carbofurzn at 25 Kg/ha every
three weeks. amony grenular nematicides compared against
Meloidogyne on tomatoes by Mcueod (1977) the best results
were obtainec¢ witi aldicarb, ethoprop ami oxamnyi applied in
a 1 m wide strip aiong tne planting row. Prasac gt ai.
(1977) sugyested tinat soil drenches of caerbofuran at iour or

eight Kg/ha couid effectively control M. incognitz on tomato.



Brown and Turner (1978) reported that plots

infested with M. javanica when treated with liquid

phenaminhos at eight Kg ai/ha before vlanting tomato, the
greatest reduction in root-knot index and highest yields

were obtained. Aldicarb and oxamyl increzsed yields nearly
as much as phenamiphos and ethoprophos was not very

effective. Johnson (1978) achieved an increase of

33 per cent in the yield of tomatoes compared with non-treated
plots, when carbofuran applied at 11.2 Kg ai/ha through

water 1in & sprinkler irrigation system, The lowest root-knot
index was obtained in plots treated with aldicarb 2 Kg ai/ha
when experiment was conducted £for the control of Meloidogyne

incognita in abelmoschus esculentus {(Rao and Singh, 15978).,

Fensulphothion (2. 0 K¢ ai/ha) carbofuran (2. 0 Kg ai/ha),
oxamyl (1.5 and 2.0 kg ai/ha) and ethoprop (2.0 Kg ai/ha),
gave statistically similar results of those with aldicarb.

All the nematici”es improved the yield.

Reddy and Singh (1979) reported that tomato seedlings
dipped in carbofurzn at 1000 ppm for 30 minutes gove the
least root-knot index. Chemicals used as base root dips
were effective in giving adequate initial protection to
tomito seediings from root-knot nenatode winich lea to

better growth and increased yleid.
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When four-week old tomato transplants were
either dipped in nematicide solutions for 60 minutes or
planted in holes drencied with 100 ml of same namaticide

solutions in soils infested with Meloidogyne incognita

255 larvaeg/250 ml soil, it was found that oxamyl and
aldicarb (5000 or 10,000 ppm) improved grovth and reduced
galling (Ahuja, 1980).

Krichnaprasad and Rao (1989) re»ort=d that
carbofur:n at 100 and 200 »om exhihited the meximum inhibition
of larval penetration though it was ineffective a&s direct
contact toxicant. Fensulfothion, oxamyl, phorate and
propanil at 500 poan and above and carbofuran at 200 pom
showed persistent toxicity. Lamberti et al. (i980) reported
that carbofuren at 200 ppm showed persistent toxicity.
Lamberti et ai. (1980) reported that carbofurin 9 Kg/ha
increcsed yleld anc height of plants at maturity. Sakhuja
and singn (1v80) reported that aidiccro 2 Kg ai/ha (split
ap@lication) and carbofuran 2 Kg ai/ha (pre plant application)

were effective in the control of Meloidogyne incognita.

Varaprasad and Mathur (1980) reported that carbofuran
1 per cent ai, aldicarb 2 ner cent ai, aldicarb sulfone
1 per cent ai, and carbofuran 2 ver cent al were effective

in that order in reducing Meloidogyne incognita in

sugerrheet, as seel treatment.
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According to Kaushik anc bajaj (1v8l1) carbofuran
and bendiocarb at 2 and 4 per cent and phenamiphos at

4 per cent as seed treatment reduced the number of galis

of Meloidogyne javanica on mung, 35 days after sowing.

Krishnaprasad and Krishnappa (19814) tested the
relative efficacies of nine pesticides on the development

and reproduction of Meloldogyne incognita on tomato. They

tried the chemicals at the rates of 2, 4 and 8 Kg ai/ha,

10 days after inoculation of 3000 larvae ver pot and found
out that, nhenamivhos, oxamyl, fensulfothion, carbofuran,
vhorate and aldicarb reduced. the totzl endoparacitic
population. The development of nematodes was inhibited by
phencmiphos, oxamyl, fensulfothion and carbofurcn for 40 days
of larvel inoculaticns. Egg-mass production was suppressed
for 30 days by phenamiphos and oxamyi at 2 Kg al/ha,
fensuifothion ancd carbofuran at 4 Kg ai/ha and pnorate and
aldicarb at 8 Kg ai/ha. Quinalphos, chloropayripnos and
mephospholan did not affect normal development anc
reprouuction of nematodes, though quinalphos had initially
recuced the totsl number of nematodes in tomato roots.

Ram and Gupta (1981) conducted pot trials with seedlings of

Cicer arietinum infected with Meloidogyme Javanics at 1000

larvae/Kg soil, and renorted that aldicarb 1.5 Ko or



3 Kg ai/ha and neem 400 q/ha were the most effective in
increasing growth and reducinj; the galiing.

Kaliram and Gupte (1982) conducted experiments to
study the effect of plant leaves an nematicides (singly
and in combination) with fertilisers to control Meloidogyne
Javanica infecting chick pea (Cicer arictinum) and reported
that neem leaves, aldicarb and potassium significantly
reduced the number of galls per plant individually whereas
datura leaves and carbofuran increesed the various growth
parameters. Maximum reduction of galls occurred when neem

leaves were added along with potassium an® aldicerb.

Theraveutic effects of four systemic pesticides viy.
oxamyl, phorat=, caérbofuran and fensulfothion were studied
as soll treztments to rice plants transplanted 10 days

earlier in a field infested with Meloidogyne graminicola.

All these pesticides at 15 Kg ai/ha showed equal effectiveness
in reducing the growth and development of the nematode in
rice roots. Thne pesticides reduced the endoparasitic
populations, delayeu tae nematode development and also
increased the numuer of males in the totui adult populations.
The egy mass procauction by females was inhibited till 20 days

following treatments (Krishnaprasad and Rao, 1982).
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Fademi (1984), by conducting a pot culture ex»eri-~
ment, revorted that carbofuran (1 Kc ai/ha) wac the most
effective chemical as seed treatment for control of

Meloidogyne incognita in upland rice var. Faro-11l. Fademi

(1984a) reported that carbofuran 1, 2 or 3 Kg ai/ha, appnlied
after planting significantly reduced pooulations of

Meloidogyne incognita in upland rice. Early application of

2 Kg al/ha gave the best resuits. For late appiication,

3 Kg ai/ha was suggested. Naganathan (lvdda) found that the
application of methamsodium, carbofuran or aidicark, in
nurseries growing tomatoes, brinjal and chiliies, signifi-

cantly reduced root galling.

Meloidogyne arenaria populatiocns were significantly

reduced following the application of 20 lb/acre of Temik

or 10 lb/acre Temik plus post-plant applicetion of Vydate to
peanuts (Hagan and Weeks, 1985). Yield increases were
observed in all the Temik treated plots with or without
Vydate-1l. Apnlication of Temik increased yields of soybean

when anplied to fields infested with Heterodera glycines

and Meloidogyne incognita (Muelier, 1985). Nordmeyer and

vickson (1985) report=d that ethoprop, aldictrb, phenamiphos,

oxamyl ané carbofuran at an overall rate of 6.7 Kg ai/ha

decreased the numiber of nematodes in the soil an: increuased



the yield of tobacco when infected with 64 nematode

eggs or infective second stagzs juveniles/100 cm; soil,

T.Reniform nematode

Hameed et al. (1$77) reported that as the inoculum

level of Rotvlenchulus reniformis on two-month ol¢ onion

seedlings increased the plant growth was decreaced.

Gapasin and Valdez (1979) conducted experiments

to finc out the reaction of Ipomoea batatas to Meloidogyne

incognita and M. javanica (0, 1000, 5000, 10000 and 20000

egys/pot and Rotylenchulus reniformis (0, 500, 1000, 3000

and 5000 larvae/pot) and showed that as the population
increzsed there was a corresponding decrease in root, tuber
and¢ top weichts. Tuber reduction in pots at initial

populations of 20,000 egys of M. incognita and M. Javanica

and 5000 larvae of R. reniformis were 47.7 per cent,

50.6 per cent and 60.6 per cent resvectively, four months
after inoculation. Plante were stunted and roots were

gzlled with several egg masses on the surfzce. Lesions,
necrosis and rolling were observed. Tubers were cracked,

deformed and were of smaller size.

Gupta and Yadav (1579) reported that, in Vigna

mungo there was significant reduction in p»lant weight,
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shoot and root weight in the treatiments receiving 7000

or more nematodes/500 g of soil.

Singh and Khera (1979) studied the pathogenicity

of Rotylenchulus reniformis on brinjal var. Purple Round.

Symptoms like chlorosis, stunted growth, curling of

central crown leaves, premature fall of flowers amd sparsely
develoned roots wers observed. The nematode was highly
pathogenic to brinjal at inoculum levels of 100 and above

larvae/plant.

Gupta and Yadav (1980) reported that Rotylenchulus

reniformis (1000 larvae or more/pot) gave significant
reductions in height, and fresh shoot and root weights of

Vigna unguiculatca. The normal bacterial nodulation on root

was unafiected. an inoculum levei of 100 nematodes/pot
gave the highest rate of nematode reproduction. Mchiorley

(1980) reported that yield of snap beans (Phaseolus vulgaris)

was negatively correlated with soil populations of

R. reniformis at harvest.

Mishra and Gaur (1981) proved in moth bean that
there was a significant growth reduction at the level of

one infective individual/cc of soil.



Sud gt al. (1984) reported that the threshold
level of damage by R. geniformis in cotton under green
house condition is 1000 youny females/1000 cc of soil.

Misra and Padhi (1985) reported that reniform
nematodes produced significant pathogenic effect on French
bean at the minimum inoculum level of 1000 nematodes/pot
causing 35.0, 30.9, 54.2 and 35.9 per cent reductions in
respect otf shoot and root lengths and shoot and root dry
welghts, respectively over control when appiied to the

root zone of 10 day old plants.

Control

According to Muralidharen and Sivakumar (1977)
carbofuran, phorate and fensulfothion anplication in low

doses to seeds of Gogsypium hirsutum or to the rurrounding

s0il, resulteé in reduction in populations of Rotylenchulus

reniformis which ranged from 32.45 to 49.06 »er cent.
There was no corresponding significant yield increase and

the lint characteristics were not usually changed.

Gupta amni Yadav (1978) reported that number egg
masses per plant, number of eggs per egg mass and soil

population of Rotylenchulus reniformis, infecting cowpea,

were signiricantly reduced and fresh weight of roct was
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increased by Temik at 1.0 and 2.0 Kg ai/ha. The number
of larvae of R. peniformis was also reduced by Temik.
Furadan at 1.0 and 2.0 Kg ai/ha gave the next best results,

Krishnaprasad and Krishnappa (1981) studied the
effect of root tip treatments with 500 and 1000 ppm of
aldicardb, carbofuran, DBCP, disulfoton, vhorate and
turbos for 15 and 30 minutes on the develovment of

Rotylenchulus reniformis in brinjal cv. Pusa Purnle Long.

They reported that aldicarb, carbofuran and turbos
accounted for 73.6 per cent, 86.8 »er cent and 83.0 per cent
reduction respectivzly, of soll and root populations of

reniform nematode, six weeks after treatment.

Balssubramanian gt ai. (19385) rzported that
carvofurzn and aldicarb at the rate of 1.0 or 2.0 Kg ai/ha
verc effective in raducing nematode population up to 45
days after sowing, in cotton. The highest yield was

recorded by aldicarb 1.0 Kg ai/ha.

Bost (1995) reported that applications of Nemacur,
Temik, or Nemacur-Disyston to cotton, infested with

Rotylenchulus reniformis decreased nematode population.

There was no significant difference in yield.
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Misra and Padhi (1985a) reported that carbofuran
and aldicarb at 4.0 ¥Xg ai/ha brought down the nemstode
population below economic threshold limit and increased
plant growth, in French bean cv. Premier, when applied to

the infested soil in the pots, seven days prior to sowing.

Tarar and Verma {(1985) reported that in brinjal
var. Pusa Purple Long, aldicarb and carbofurzsn at 2.0 or
3.0 Kg ai/ha were effective in increasing plant growth
characters like plant height, shoot weight and root weight
and in decreasing the reniform nematode population level,
when applied at the time of trensplanting in pots having

infested s0il (2 nematodes/qg of soil).
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MATERIALS AND METHODS

Investigations were carried out at the Devartment
of Agricultural Entomology, College of Horticulture
during 1884-85 to find out the extent of crop loss in

brinjal (Solanum melongena L.) at different inoculum levels

of root-knot nematode (Meloidogyne incognita) and reniform

nematode (Rotylenchuius reniformis),aione and in combination

and to £ind out the efficacy of granular pesticides viz.
carbofuran, aldicarb, phorate and quinalphos in the control

of the nematodes.

Two pot culture experiments were laid out for
(1) studies on pathogenicity and (2) studies on the efficacy
of granular pesticides for the control of the nematodes.

I. Experiment I - Studies on pathogenicity of the
nematodes

The extent of crop loss at different inoculum
levels and the threshold inoculum of root-knot nematode

(Meloidogyne incognita) and reniform nematode (Rotylenchulus

reniformis), alone and in combination were studied by

conducting a pot culture experiment.



T1).Preparation and sterilisation of potting mixture

Potting mixture was prepared by mixing red loam
field soil, sand and well decomposec farm yard manure in
tihhe ratio <3l:l. Tne potting mixturc was denematized
using formaiin 5 per cent. EBEartihen pots of 30 x 35 cm
size were selected for the experiment. After filling the
pots with the potting mixture, holes were tcken at different
depths in the potting mixture, and the nematicide (formalin)
waspoured into the holes. The holes were then closed and
the pots were covered with polythene sheets and kept
undisturhed. After five days the polythene sheets were
removed and the soil was well stirred for three days.

T1.2Raising of pure culture of Meloidggxge incognita
and Rotylenchulus reniformis

Pure culture of Meloidogyne incognita was raised

from egy masses collected from coleus roots and maintained
on coleus plents ruised in sterile soil. &gy masses
coliected from the pure culturec maintuined, were used
for the experiment. Subculturing was done at periodical
intervals.

One day old larvae were used for inoculating

brinjal plants. For this purpose, egg masses. were picked

from the roots of culture plants maintzined, and kept on the



surface of tissue paper placed over the wiregauze on

a petrydish, containing sterile water. Care was taken
that the egg masses were in contact with water. Every

24 hours, the suspension in the petrydish was taken and
collacted into a measuring cylinder. The avarage numher
of larvae »er ml of suspension was determined with the
help of counting dish. The larvcél concentration in the
susnensicn was diluted using sterile water, so as to get
the regquired nun.er of nematodes per mi of suspension for

inoculatica.

Raising oc pure culture of Rotylenciuiue reniformis

was done by maintaining cowpea seediings in earthen pots
coatuining steri.ized soil. 8So0i. was coliected from the
cowpea field, and the larvae were picked from the soil

washings and used for inoculating the cowpea plants.

13Raising of brinjal seediings

Brinjal seedlings were raised in sterilized coil
in earthen nots. Four week%s after sowina, seedlings of
uniform size and growth were trznsplanted in 35 cm diameter
nots contsining sterilised potting mixture. The seedlings

wer- transplanted singly in each pot.



fifteen days after transplanting, nematodes were

inoculated at the following rates to each plant.

1. T, No nematodes (check)
2. TZ Root-knot nematode 100 larvae per plant
3. T3 Root-knot nematode 500 larvae per plant
4. T4 Root~knot nematode 1000 larvae per plant
5. T5 Reniform nematode 100 numiers per plant
6. Tg Reniform nematode 500 numbers per plant
7. T7 Reniform nematode 1000 numbers per plant
8. Tg Root-knot nematnde 50 larvae +
reniform nematode 50 numbzrs, ner plant
9. Tg Root-knot nematode 250 larvee +
reniiorm nemztode 250 number:, per plant
10. 150 Root-knot nematode 500 larvie +

reniforn nematode 500 number:, per plant

Completely r«ndomized design witin 10 replicestions

was adopted for the experiment.

Inoculation of test organism was done by making
holes, about 4 cm deep in the soil with a glass rod,
1.5 om awey from the base of the plant. The required
aliquote of nematode suspension was ninetted out equally
into holes which were closed with drv sterile sand

immediately. The pots were irriact-d to keen the =oil



moist. The »ots were kept in vartially chaded condition.
The followin> observations wers taken during the course
of the experiment at 30, 45 and 130 days aft=er adding the

nemetode inoculunm.

1, Plant height

This: observation was recorded by measuring the
height of the plant from the soil surface in pot to tne

top most tip of the leaf.

2. Number of lesaves per plant

The total number of opened leaves produced by the

plant was counted and recorded.

3. Stem girth

This observation was recorded by measuring the girth
of the stem of the plant, 2 cm above the soil surface

in the pot.

4. Number of shoots per plant

The totw=l nuwser of shoots produced on the inaividual

plsent on the date of ouservation was reccorded.
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5. Fresh weight of tops per plant

1The fresh weight of the tops per plant was recorded
by cutting the plant at the ground levsl and by weighing
it in a top loading balance (Modei Wi-21).

6. Fresh weight of roots per plant

The root system of the experimentzl plant was
senarated from the pot by immersing in water and slowly
removing the soil adhering the roots after waitinag for
sometime. The cleared root system was then wached free of
adhering soil varticle in running tap water. The excess
water was removed between the folds of absorbing waper and

immediately the weight of the roots was taken.

7. Yield per plant

Fruits developed on the inaividual plant were
harvested as and when the fruits attainec maturity,
suitable for vegectable purpose and the cumulative weignt
of fruits was computed at the conciusion of the experiment.
Thus the tot.l fruit yield of individual experimental plant

was obtailned.
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14 Estimation of nematode population in root/soil samples

aRoot
The rhigzosphere region of the individuai experinental

plant in the pot was divided into four equai parts. The top
soli in one guarter was siightly disturbed to expose the
tender roots. The representative sample of lateral root
bits was collected and put in a polythene bag and labelled.
From the root sample a representativz bit of 10 cm length
was taken and stcined with acid Fuchsin lactophenol (Southey,
1970). The adult and larval stages of the nemetodes presant

in the root were counted and recorded.

bSoil

Soil samnles having 100 ml volume was collected from
each pot and processec as per the »rocedure outlinedby
Christy and Perry (1951). Total count of nematodes was

recorded using binocular stereo microscope at 75 X.

II. Bxperiment I1 - Studies on the efficacy of granular
pesticides in the control of the nematodes

Bfficacy of tne following four greanular pesticides
for controlling root-knot and reniform nematodes were

assessed by conducting a pot culture experiment.



Granularp pesticides Lgvels tried

1. Carbofuran 1.0 and 1.5 Kg ai/ha
2. Aldicarb 1.0 and 1.5 Kg ai/ha
4. Quinalphose 1.0 and 1.5 Kg ai/ha

Details of the pesticides used are given below:

Pesticide used Source Supplied by

1. Carbofuran Furandan 3G Rallis India Limited

2. Aldicard Temik 10G Union Caerbide India LtAa,
3. Phorate Thimet 10G Cynamid India Limited

4. Quinalphos Ekalux 5G Sandoz India Limited

Brinjal seedlings were raised in sterilised soil
and later trensplanted as in experiment I and inoculated
with 1000 larvee/plant. Aafter thirty days of inoculations
the pesticides were applied as spot application at the
base 0of the plant. Furadan 3G, Temik 106, Taimet 10G and
BEkalux 5G were usec for chemlcal controi. The surfzce area
of each pot was calculated and the quantity of chemical
containing the required active ingredient was welghed

separately and applied to each pot as spot application.
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Completely randomized design with five replications

was adopted for the experiment.

Observations wers taken, as in BExverim=nt No.I,
15 days after application of chemicals and 100 days after

application of chemicals.,

Statistical analysis

The data recorded froam the two pot culiture exoeri-
ments were subjected to statistical analysis in completely

randomised design as per Panse and Sukhatme (1978).
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RESULTS

The results obtained in the two different

experiments are presented in the following vages.

1Experiment I - Pathogenicity studies

I.1 Height of theeglant

The data collected on plant height recorded at
30, 45 and 130 days aiter inoculetion (1:al) are presented
in Table 1. %he anulysis of variance is presented in

Appendix I.

After 30 days of inoculation Tq (1000 reniform
nematode/plant) , T, (1000 root-knot nematode larvae/plant),
T, (500 root-knot nematode larvae/plant) and T.o (500
root-knot nematode larvae/plant + 500 reniform nematodes/
plent) recorded a plant height of 21.17 com, 22.93 cm,

23.5 om and 24.03 cm respectively, as compared to 26.57 cm
of the plants under T1 (check) . The percentage reduction

in plant heicht effected by T, (20.3), Ty (13.7), T, (11.5)

3

and T (9.5) was significant when compared to T,.

10

The maximum reduction in plant height was effected

by T7, which was on par with T4 and T3. The other trectments,
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Table 1. Bffect of different inoculum levels of root-knot
and reniform nematodes alone or in combination on
plant growth characters of brinjal at different
intervals after inoculation - plant height

30 days 45 days 130 days
Plant Percen- Plant Percen~ Plant Percentage
Treat- height* tage height* tage height* deviation
ment (cm) deviation (cm) deviation (cm) compared
compared compared to control
_to control to control
T1 26,57 - 36.27 - 59.57 -
T2 25.23 4.67 36.14 0.35 57.90 0.55
T3 23.50 11.55 33.57 8.04 54.03 9.30
T4 22.93 13.70 32,37 10.75 438,11%% 19.24
'I‘5 25.38 4.48 37.10 -2.29 53.19 10.71
T6 25.33 4.67 35.92 0.96 55.80 0,33
T7 21,17 20.32 33.77 6.89 50,84%* 14.66
T8 26.27 1.13 35.73 1.49 55.16 7.40
T9 25.00 5.91 34.10 5.98 54.98 7.71
TlO 24.03 9.56 34.79 4.08 51.25 13.97
CD (5%) 2.52 2.21 6.68

6.86 (T4; T7)

* Average of 10 plants
** Average of 9 plants
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eventhough recorded slight reduction in height, were

not statistically significant.

After 45 days of inoculation the least height was
recorded by plants under T, (1000 root-knot nematode
larvae/plant) followed by T, (500 root-knot nematode larvse/
plant) ana T, (250 root-knot nematode lurvae + 250 reniform
nematodes/plant) which were 32.37 cm, 33.57 cm, 33.77 cm
and 34.1 om respectively (Fig.l). The percentage of
reduction in height observed in the above trestments were
10.7, 8.0, 5.9 and 4.1 respectively compared to T1 (check) .
The remaining treatments were nét significently different
from T, (chec). The Tg (100 roniform nematodes/plant) 8id
not exhibit any reduction in plant height comnared to T1

(check), the mean height being 37.1 cm.

The maximum reduction in nlant height, 130 days
aft.r inoculation was ooserved in plants under T, (1000
root-knot nematode iarvae/plant) foliowed by 1, (1000 reniform
nematodes/plant) ., T, (500 root-knot nematode larvee +
500 reniform nematodes/plant), T5 (10U reniform nenatodes/

plant) and T, (500 root-knot nematode lurvae/plant), their

3
hei¢ghts being 4d.11 cm, 50.84 cm, 51.25 am, 53.19 am and
54.03 cm which accounted for 13.40, 14.66, 13.70, 10,71 and
9.3 per cent reduction, respectively as compared to ‘I‘1 (check)

which recorded a »lant height of 59.57 em (Fig.2).
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Fig.,1 = Effect of inoculum levels of root=knot and reniform nematodes, alone or in combination,
on plant height, number of shoots per plant, stem girth and root and soil populations
of nematodes in brinjal, 45 days after inoculation,
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-Plang height (10 cm. = 1 unit)

~-Number of leaves per plant ( 10 numbers = 1 unit)
7| -Number of shoots per plant (1 number = 1 unit)
-Stem girth (1 cm. = 1 unit)
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TREATMENTS

Fig.2. = Effect of inoculum levels of root-knot and reniform nematodes, alone or in combination,
on plant height, number of leaves per plant, number of shoots per plant and stem girth
of brinjal, 130 days after inoculation,
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'l‘ -
he treatments T4, T.], TlO' ‘I‘s and T3 were on par.

Though the other treatments also exhibited reduction in
plant height, they were not statistically significant

(Plat= I, II and III).

1.2 Number of leaves per plant

The number of leaves vper vlant recorded at 30, 45
and 130 DAl are vresented in Table 2. The analysis of
varience is given in Apnendix I. Thirty days after
inocuiation the le@zst number of leaves was owserved in the
plants under T, (500 root-knot nematode iarvae + 500
reniform nematodes/plant) followed by Te (500 reniform
nemwtodes/plant), T, (1000 root-knot nematode larvae/plant),

7., (1000 reniforu nematode/plant), Tg (500 root-knot nematode

7
larvae + 500 reniform nematode/plant), 1, (100 root-knot
nematode larvae/plant) and T, (500 root-knot nematode larveg/
plant) being 8.2, 8.5, 8.5, 8.8, 9.0, 9.4 and 9.5 respectively.
The treatments were on par. The percentage reduction in

the number of leaves per plant in the above treatments was
19.6, 16.7 and 16.7 respectively, compared to T, {checXk) .

The remaining treatments were not significently different

from 'I'1 (check) .
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Table 2. Effect of different inoculum levels of root-knot
and reniform nematodes alone or in combination
on plant growth characters of brinjal at different
intervals after inoculation - number of leaves

per plant
30 days 45 days 130 days
Number of Percen~ Number of Number Percentage
Treatment leaves tage leaves of deviation
per deviation per leaves compared
plant* compared plant* per to control
to control plant*
Tl 10.2 - 17.9 34.3 -
T2 9.4 7.84 16.9 30.0 14 .33
T3 9.5 6.86 13.4 25.3 26,24
T4 8.5 16.67 15.2 23,8 30.61
Ts 10.1 0.98 l16.4 24.1 29.74
T6 8.5 16.67 16.2 24,1 29.74
T7 8.8 13.73 16.6 20.55** 40,09
Tg 9.9 2.94 15.0 29.3 14,58
Tq 9.0 11,76 16.4 22.5 34.40
T10 8.2 19.61 15.4 25.7 25.07
cD (5%) 1.4 NS 4.92
5.06 (T4: Tv)

* average of 10 plants
** Average of 9 plants



Plate I. Effect of different inoculum levels of root-knot
nematode on plant growth characters of brinjal,
after 130 days of inoculation

T1 - Check

T, ( 100 root-knot nematode larvae/plant)
Ty ( 500 root-knot nematode larvae/plant)
T, (1000 root-knot nematode larvag/plant)

Plate II. Effect of different inoculum levels of reniform
rematode on plant growth characters of brinjal,
after 130 days of inoculation

T, = Check
Ty ( 100 reniform nematodes/plant)
T. ( 500 reniform nematodes/plant)

~ &

1. (1000 reniform nematodes/plant)






Plate I1l1. Effect of different inoculum levels of root-knot
and reniform nematodes on plant growth characters
of brinjal after 130 days of inoculation

T1 - Check

T,, ( 50 root-knot nematode larvae + 50 reniform
nematodes/plant)
T9 (250 root-knot nematode larvae + 250 reniform
nematodes/plant)
Tlg (500 root-knot nematode larvae +500 reniform
nematodes/plant)

Plate IV. Effect of different inoculum levels of root-knot and
reniform nematodes, alone and in combination, on the
root growth of brinjal, after 130 days of inoculation






The observations on the numier 0f iecaves procuced
per plant, 45 days after inocuiation did not exinibit signi-

ficant difference.

After 130 days of inoculation, T7 (1000 reniform
nematodes/plant) effected the lowest number of leaves per
plant followed by T, (250 root-knot nematode larvae/plant),

T, (1000 root-knot nematode larvae/plant), Te (500 reniform

4
nematodes/plant), Ty (100 reniform nematodes/nlant) and Ty
(500 root-knot nematode larvae/plant) which were on nar
(Fig.2). The number of leaves osroduced by the plants of
the above treatments were 20.55, 22.5, 23.8, 24.1, 24.1 and
25.3 respectively compared to 34.3 of the plants under

T, (check). The oerc:ntage reduction compared to T, was

1
40.1, 34.4, 30.0, 29.74, 22.74 and 26.24 respectiveiy. TlO
(500 root-knot nematode larvae + 500 reniform nematodes/
plant) efifected an increase in the procauction of leaves per
plant compared to T, (250 root-knot nematode larvse + 250

renifori nematodes/plant). Ali the trestients except T,

were significantly different from T, {check) (Plate I, II & III).

1.3 Stem girth

Stem girth of the plants were recorded after 30, 45
and 130 days of inoculation. The data ars nwresented in

Table 3. The analysis of variance is given in Appendix I.



Table 3. Effect of different inoculum levels of root-knot and
reniform nematodes alone or in combination on nlant
growth characters of brinjal at different intervals
after inoculation - stem girth
30 days 45 days 130 days
Si m » Percen- Stem Percen- Stem Percen~
Treat- ?c;) tage girth* tage girth* tage
ment deviation (cm) deviation (cm) deviation
coampared compared compared
to control to control to controi
T1 2.49 - 2.79 - 3.57 -
Tz 2.48 0.40 2.67 4.30 3.46 3.08
T3 2.32 6.83 2.67 4.30 3.17 11.20
T4 2.22 10.84 2.45 12.19 3.09%% 13.45
Ts 2.50 -0.40 2,72 2.51 3.28 8.12
T6 2.31 7.23 2.53 9.32 3.28 8.12
T7 2.24 10.04 2.47 11.47 3.11%* 12.89
TB 2.32 6.83 2.51 10.04 3.26 £.68
Ty 2.24 10.04 2.49 10.75 3.18 10,92
TIO 2.25 9.64 2.48 11,11 3.13 12.32
CDh (5%) 0.14 0.15 0.11
0.11 £T4,' T.7)

* Average of 10 plants
** ayerage of 9 plants
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After 30 days of inoculation all thg treatments
excent T2 (100 root-knot nematode larvae/plént) and T5 (100
reniform nematodes/plant) exhibited significant difference
in stem girth compared to the plants under Tl (check) .
The minimum girth was recorded in the case of T, {1000 root-knot
nematode larvae/plant) followed by Ty {250 root-knot nematode
larvae + 250 reniform nematodes/plsnt) and T7 (1000 reniform
nematodes/plant), the values being 2.2: for T, and 2.24 for
T4 and T7 showing a percentage reduction of 10.8 and 10,0
respectively. The treatments T3. T8' TG' TlO' T7, T9 and

T4 were oOn par.

After 45 days of inoculation the lowest stem girth
was recorded by T, (1000 root-knot nematofe larvae/plant)
ané T,, (500 root-knot nematode larvae + 500 reniform
nematodes/plant), the values being 2.45 cm, 2.47 cm and 2.48 cm
res>ectively compared to 2.79 cm recorded in the plants

under T, (check). The percentage decrease in the stem girth

1
of plants in the above treatments was 12.2, 11.5 and 11.1

respectively. The pesponse o T2 (100 root-knot nemitode

larvae/plant), T, (500 root-knot nematode larvaeg/plant) and

3

Tg (100 reniform nematodes/plant) were on par with that to

T, (check). All other treatments were on par with T4 (Fig.l).

1
After 130 days of inoculaticn, the maximum girth

(3.57 cm) was recorded by T, (check) . There was a decrease
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in the girth with the increase in inoculum level

(Fig.2). The least girth of 3.09, 3.11, 3,13, 3,17

and 3.18 cm were recorded by T, (1000 root-knot nematode
larvae/plant), Ty (1000 reniform nematodes/plant) and

Tio (500 root-knot nematode larvae + 500 reniform
nematodes/plant) respectively. The percentage of
recuction in the above treatments was 13.4, 12.9, 12.3,
11,2 and 10.9 respectively. The effects of these treat-
ments were on par. All treatients except T, (100 root-knot
nemutode larvae/plant) producea significant difference

compared to Tl (check) .

I.4 Number of shoots per plant

Observations recorded on the number of shoots
produced by vlantes at 30, 45 and 130 DAI in the different
treatments are »rewsented in Table 4 and the analyeis of

voriance in Aovvendix I.

Thirty days after inocuiation, the least number of
shoots was produced in plants under T7 (1000 rzniform
nemstodes/plant) and T, (1000 root-knot nematode larvae/
piant) followed by Ty (250 root-knot nematode larvae +
250 reniform nematodes/plant), T3 (500 root-knot neiiatode
larvae/piant), EGGureniform nematodes/piant), Ti0 (500

root-knot nematode + 500 reniform nematodes/piant) and 18
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Table 4. Effect of different fnoculum levels of root-knot and
reniform nematodes alone or in combination on plant
growth characters of brinjal at different intervuls
after inoculation - number of shoots per plant

30 days 45 days 130 days
No.of Percentage No.of Percen- No.of Percentage
Treat- shoots deviation shoots tage shoots deviation
ment per compared deviation per compared

per
plant* to control plant* compared plant* to control
to control

Ty 2.5 - 3.5 - 5.1 -

T2 2.4 4.00 3.4 2.86 4.9 3,92
T3 1.8 28.00 2.8 20.00 4.4 13.73
T, 1.6 36.00 2.6 25.71 3.3%* 34.70
Ts 2.2 12.00 3.0 14,29 4.1 19.61
Te 1.9 24.00 3.2 8.57 3.3 35.29
T 1.6 36.00 2.4 31.43 3.4%% 32.55
Ta 2.1 16.00 3.0 14.29 4.5 11.76
Tg 1.8 28.00 3.0 14,29 4.4 13.73
Tlo 2.0 20.00 3.0 14.29 3.9 23.53

cD (5%) 0.52 0.50 0.84

0.87 0T47 T7)

* Average of 10 plants
** Average of 9 plants
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(50 root-knot nematode larvae + 50 reniform nematode/
plant) the values being 1.6, 1.8 , 1.9, 2.0 and 2.1
respectively., The treatments were on par. The vercentage
reduction in the number of shoots ner plant, as comnared

to that of T, (check) was 36.0, 28.0 and 24.0 respectively.

1
All other treatments were not significantly different

from T, (check) .

After 45 days of inoculation T, (check) produced
the maximum nunwer of shoots per plant (3.5) whereas

T (1000 reniforin nemutodes/plant), T, (1000 root-knot

7
nematode larvae/plant) and T3 (500 root-knot nematode

larvae/plant) produced the minimum in that order of 2.4,
2.6 and 2.8 (Fig.l). The percentage reduction recorded

by T7, T4 and T3 was 3l1.4, 25.7 and 20.0 respectively
ageinst Ty (check). The remaining treatments were on per

with Tl'

After 130 days of inoculation the »lants under T6
(500 root-knot nematode larvae + 50C reniform nematodes/
olant), T, (1000 root-knot nematode larvze/plant), T,
(1000 reriform nematodes/plant), T, 4 (500 root-knot
nematode larvae+ 500 reniform nematodes/plant) and Ts
(100 renirorm nematodes/plant) produced an average of 3.3,

3.38, 3.44, 3.9 and 4.1 shoots per plant respectively



whereas the check plant produced an average of 5.1
(Plate I, IXI & III). The percentage of reduction in
the production of shoots in the above treatments worked
out to 35.3, 34.7, 35.29 and 23.53 resrectively. All

the other treatments were on par with T, (check) (Fig.2).

I.5 Fresh weight of tops

The fresh weight of tops after 130 days of
inocuiation registered by the plants under cifferent
treatients are presented in Table 5 and the analysis of

variance in Appendix I.

The plants under T, (check) recorded a top weight
of 57.5 g. The treatments T, {1000 reniform nematodes/
plant) T, (500 root-knot nematode larvae + 500 reniform
nematodes/plant) and T, (1000 root-knot nematode
larvae/plant) caused significant reduction in tov weight
compared to T, (check) . Tpr Tyo and T, recorded the
lowest top weight of 32.68 g, 48.65 g and 4°©.89 g, the
perc=ntage reduction being 25.8, 15.4 and 13.26,
respectively. However the plants under T, (100 root-*not
nematode larvae/plant) recorded a gain in top weight

compared to the plants under T, (check), the percentage

of increase being 2.43 (Fig.3).



Table 5. Effect of different inoculum levels of
root-knot and reniform nematodes alone or in
cambination on plant growth characters of
brinjal at 130 days after inoculation -~
fresh weight of tops per plant

Fresh weight*

Percentage

Treatment of tops (g) deviation compared
' to control
’Il 57.52 -
T2 58.92 ~2.43
T3 55,77 3.04
T4 49.89%*> 13,26
TS 53.59 6.83
T6 54.67 4.95
T7 42.68** 25.80
T8 54.73 4.85
Tg 53.65 6.73
Tlo 48.65 15.42

cp (5%) 8.86

9.10 (T4; T7)

* Average of 10 plants
** Average of 9 plants



~Fresh weight of tops per plant (10g = 1 unit)

~Yield per plant (50g = 1 unit)

~Fresh weight of roots per plant (5 = 1 unit)

=Nematode population 4im 10cm, length of root

~Nematode population per 100ml. szgl?gﬂbgﬁgbzr% gn%t&nit)
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TREATMENTS

Fig. 3 = Effect of inoculum levels of root-knot and reniform nematodes, alone or in combination,

on fresh weight of tops per plant, yield per plant, fresh weight of roots per plant and
root and woll populations of nematodes in brinjal, 130 days after inoculation.
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I.6 Fresh weight of roots

The data on fresh weight of roots recorded are
presented in Table 6. The anclysis of variance is given

in Appendix I.

The maximum root weight was observed in plants
uncer 1, (500 root-knot nematode larvae/plant) followed
(250

by T, (100 root-knot nematode larvae/plent), T

2 9
root-knot nematode larvce + 250 reniform nematodes/plant)
and T, {check), the weight recorded being 25.48 g,

24.91 g, 23.72 g and 22.97 g respectively (Fig.3). These
treatments were on par (Plate IV). The fresh weight of
roots recorded by the plants in T4‘11000 root-knot

nematode larvae/nlant), Ty (100 reniform nematodes/»plant),
Tg (50 root-*not nematode larvse + 50 reniform nematodes/
plant) and Tio (500 root-knot nemztode larvae + 500 reniform
nematodes/plant) were also on par. The mpinimum root weight
was recorded by the plants under T, (1000 reniform
nematodes/plant) having a root weight of 16.3 which was
28.91 per cent less than the root weight of the plants

under T, (cneck). T7 was significantly wifferent from all

1
otiaer trecatments. The root weight recorded in plants

under the treatments T4. Tlo and T6 also were on par.



Table 6. Effect of different inoculum levels of root-knot
and reniform nematodes alone or in combination
on plant growth characters of brinjal at 130
days after inoculation - fresh weight of roots

43

per plant
Fresh weight* Percentage
Treatment of roots (g) deviation compared
to control
Tl 22.97 -
T2 24 .91 ~-8.45
T3 25 .48 -10,.93
T4 21.87%» 4.79
T5 22.04 4.05
T6 19,33 15.85
T7 16.33%* 28,91
T8 22.25% 3.13
Tq 23.72 3.27
TlO 21.40 6.84
CD (5%) -84

2
2.92 (T4: T7)

* average of 10 plants
** Average of 9 plants
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I.7 Yield per plant

Yield of the plants recorded are presented in

Table 7, and the analysis of variance in Appendix I.

The plants under T, (check) recorded the highest
yleld. The lowest yleld was recorded by the plants in

T, (500 reniform nematodes/plant) followed by those in

6
T, (1000 reniform nematodes/plant), T, (250 root-knot
nematode larvae + 250 reniform nematodes/piant), T, (1000
root-knot nematode larvae/plant) and Tlo (50U root-knot
nematode larvee + 500 reniform nematodes/plant), the
weight of fruit:s recorded being 115.98, 116.35, 131.06,
137.89, 15:,13 g in respect of the above treatments which
were on par {Fig.3). The percentage reduction in yield
was 48,09, 47.93, 41.34, 38.29 and 28.73 respectively.
However the treatments T, {100 root-knot nematode larvze/
plant) and Tg (50 root-knot nemetode larveze + 50 reniform

nematodes/plant) were on par with T, (check) . The treatments

T5, T3, T1o and T4 were on par.

T.8 Population of nematocdes in root

The nematode p»opusation (adult and larval stages)
per 10 an length of roots after 30, 45 and 130 days of

inocuiatioi recorced under uifferent treatinents are presented
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Table 7. Effect of different inoculum levels of
root-knot and reniform nematodes alone or
in combination on yield of brinjal

per plant
Yield r plant* Parcentage
Treatment (gfe deviation
compared to
control
Tl 223 .44 -
T2 188.88 15.47
T3 168.58 24 .55
T‘ 137.89%% 38.29
T5 177.80 20.43
TG 115,98 48.09
T7 116.35%% 47.93
Tg 223,94 -0.22
Tg 131,06 41,34
Tlo 159,13 28.73
CD (5% ) 43 .86

45,06 (T4: T7)

* Average of 10 plants
** Average of 9 plants

“o,
8%,
#n " 1o



in Table 8. The anmalysis of variance is given in

Aprendix I.

After 30 daye of inoculation T._ (500 root-knot

3
nematode larvae/plant) recorded the maximum root

population, being 4.1 and the population under T4, TlO'

Ty and Tz were on par with T3. The minimum population
recorded was in the roots of plants under Tg (100 reniform
nematodes/plant) and obserxrvations for treatments Tes

'1"'8 and T7 were on par with '1‘5.

After 45 days of inoculation the nematode

population in the roots of plants under T, (1000 root-knot

4
nematode larvae/plant) recorded the highest value (5.5)

and the observations for treatments T3, Tz, TlO' T7 and
T¢ were on par with T, (Fig.1). The lowest population

level was recorded in roots of plants under T. (100

5
reniform nematodes/plant), the number being 2.5.

After 130 dave of inoculation the nematode
population in roots of plants under various inoculum
levels was found to be the highest (17.8) in the case of
Ty (500 root-knot nematode larvae/plant). The nemstode
populations in roots in treatments T4, TlO' Tg, T7
were on par with T

and T the number of nematodes being

6 3
16.22, 14.3, 13.9, 13.11 and 13,1 respzctiveliy (Fig.3).



Table 8. Bffect of different inoculum levels of
root-knot and reniform nematodes alone or in
combination on population of nematodes in
10 cm length of root of krinjal at different
intervals after inoculation

30 days 45 days 130 days
No.of nematodes No.of nemato- No.of nematodes
Treat- per 10 cm des per 10 cm per 10 cm
ment length of roots* length of length of
roots* rootg*
Tl 0 0 0
T2 3.1 4.7 3.7
T3 4.1 5.3 17.8
'I‘4 4.1 5.5 16.22**
Ts 2.5 2.5 6.2
T6 2.8 400 13.1
T7 2.9 4.2 13,1%*
Ta 2.9 3.5 11.9
T9 3.4 3.6 13.9
Tlo 3.8 4.7 14.3
cD (5%) 1,01 1.64 4.98
5.11 ¢r4;T7)

* Average of 10 plants
** Average of 9 plants
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T. (100 reniform nematodes/plant) recorded the

5
minimum population (6.2) and it was on par with TZ'

I.9 Population of nematodes in soll

The data recorded on nematode population monitored
in the soill in pots under various treatments are
presented in Table 9. The analysis of variance is given

in Appendix I.

After 30 days of inoculation T, (1000 reniform
nematodes/plant) and T, (1000 root-knot nematode larvae/
plant) recorded the highest soil population levels of
11.5 and 9.5 nematodes respectively which were on par.
The lowest population level was recorced in T, (100

root-knot nematode larvee/plant), the number being 3.8.

nfter 45 days of inoculation, soil samples drawn
from pot. uncer treatments ‘17 (1000 reniform nematodes/

plant), T, (1000 root-knot nematode larvee/plant), Tio

4
(500 root-knot nematode + 500 reniform nematodes/plant)
and T, (500 root-knot nematode larvae/plant) recorded
nemaetode populztion levels of 39.1, 37.41, 35.3 and
34,9 respectively which were on par with T7 (Pig.1).
The lowest levesl of ponulation in soil was recorded in
T, (100 root-knot nematode larvae/plant), the number
being 18,8,
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Table 9. Bffect of different inoculum levels of root-knot
and reniform nematodes alone or in combination
on population of nematodes in 100 ml of soil -
sample from the rhizosphere of brinjal at
different intervals after inoculation

30 days 45 days 130 days
Treat- No.of nematodes No,0f nematodes No.of nematode
ment per soil per soil per soil
sample* sample* sample*
T, 0 0 0
T2 3.80 18.80 27.20
T, 5.80 34.90 62.50
'I‘4 9.50 37.40 104.56%*
Tg 4.70 22.20 33.40
'I‘6 7.20 28.90 52.50
'I‘7 11.50 39.10 142.77%»
Tg 4.40 22.70 31.60
Tg 5.10 30.60 46.20
TlO 9.00 35.30 63.40
cD (5%) 2.38 7.49 18.67

19,18 (‘1‘47'.['.7)

* Average of 10 samples
** Average of 9 samples



after 130 days of inoculation the maximum nematode
population was observed in treatment T, {1000 reniform
nematodes/plant) followed by T, (1000 root-knot nematode
larvae/plant) which were not on par. The number of
nematodes being 142.77 and 104,56 respectively (Fig.3).
The lowest soil population observed (31.60) was in treatment

T, (50 root-knot nematode larvae + 50 reniform nematodes/

8
plant). The soil population levels recorded a decreasing

trend with the decrease in the inoculum levels followed in

different treatments.

11Experiment II. Studies on the efficacy of grsnular
pesticides for the control of the nematodes

Observations were recorded after 15 days and 100 days

of application of chemical and the resuits are presented

in the following pages.

1I,1 Height of plants

The dota collected are presented in Table 10 and the

analysis of variance in Appendix I.

After 15 days of application of chemicals T1 {check)
recorded the maximum plant height of 32.32 cm. The heilghts

of »nlants recorded under T3, T19' T13, Tll' T18' Tz, Tlo

and T. were on par. The least plant height recorded was

5



Table 10.

Effect of four pesticide chemicals on plant height of brinjal at different
intervals of application against root-knot and reniform nematodes alone or

in combination

Treat— 15 days 100 days Treat— 15 days 100 days
ment Plant height* Plant height* ment Plant height* Plant height*
{cm) {cm) {(cm) (cm)

T, 39.32 54.76 T4 33.04 44 .44
T, 35.54 51.04 Tqg 32.60 40.60
T, 37.20 51.64 Ty 34.06 41,98
T, 34.50 50.96 Ty9 33.74 44.82
Ty 35.36 50,98 T.g 36.34 50.20
T 30.76 45.86 Ty 36.42 51,00
T 31.84 43.98 To0 34.36 46.60
Tg 29.66 44.42 T,y 34.82 45 .40
Tg 29.80 40.54 T, 32.30 44 .40
Tyo 35.50 49.86 1,5 32.92 45.60
T,q 36.40 49.90 T, 31.38 45,60
Ty, 34.72 47.58 T,s 31.72 43.20
Ty, 36.42 49.18
cD (5%) 1.85 4.14 cD (5%) 1.85 4.14

* Average of 5 plants

)
b
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in plants under T24, TG' T9 and T_, (Fig.4). The data

8
indicated that carbofuran 1-1.5 Kg ai/ha was effective
against root-knot nematode and reniform nematode

either alone or in combination and aldiczrb 1.5 Kg ai/ha
was effective against either root-knot nematode alone

or reniform nematode alone (Plates V to X). The effect

of treatments T6' T9 and 'I‘8 indicated that phorate

1.0 Kg ai/ha or quinalphos 1l-1.5 Kg ai/ha against root-knot
nematode did not increase planmt heignt. The effect of

T indicated that quinalphos 1.0 Kg ai/ha against a

24
combined inoculum of root-knot and reniform nematodes

did not increase plant height.

After 100 days of chemical aprlication the maximum
effect of treatments on plant height was obsgerved in
case of plante under T3, T2, T19' T5 and T4 in that
order indicating that carbofuran 1-1.5 Kg ai/ha, or
aldicardb 1-1.5 Kg ai/ha was the most effective against
root~-knot nematode alone and in increasing plant height
(fig.6). Carbofuran 1.5 Kg ai/ha was equally effective
against the combined inoculum of root-knot and reniform
nematodes. The treatments T9 recorded the least heights
and T14, Ta, T22' T7, TZS' Tlé and Tls were on par

with T9.



-~ =Plant height (10cm. = 1 unit)

. — ..—~ =Number of leaves per plant (3 number = lunit)
~---- =Stem girth (1 cm. = 2 units)

9-

8

~

LUNIZs

| N O T e

(o]

Ty T2 Ts T+ 'r'g T6 7 113 T:g Tio Ty T2 T;s T'14 Tis Te
TREATMENTS
Fig, 4 - Effect of four pesticide chemicals, against root knot and reniform nematodes, alone or

in combination, on plant height, number of leaves per plant and stem girth of brinjal,
15 days after application.,

7 Tie Tie Tzo Tg T22 Tzs Tzg4 T25



-Plant height (5 cm. = 1 unit)
______ =Number of leaves per plant ( 5 numbers = 1 unit)

————— -Stem girth (1 cm. = 1 unit)
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Fig. 6 - Effect of four pesticide Chemicals against root-knot and reniform nematodes alone or
in combination, on plant height, number of leaves per plant and stem girth of brinjal,
100 days after application,



Plate V. Effect of carbofuran and aldicarb 1.0 Kg and
1.5 Kg ai/ha against root-knot nematode on plant
growth of brinjal, after 15 days of application
of chemicals

T - Check

- Carbofuran 1,0 Kg ai/ha ageinst 1000
root-knot nematode larvae/plant

- Carbofuran 1.5 Kg ai/ha against 1000
root-knot nematode larvae/plant

- Aldicarb 1.0 Kg ai/ha against 1000
root-knot nematode larvae/plant

- Aldicarb 1.5 Kg ai/ha against 1000
root-knot nematode larvae/plant

B H W
L] = W N =

Plate VI. Effect of phorate and quinalphos 1.0 Kg and 1.5 Kg
ai/ha against root-knot nematode on plant growth
of brinjal, after 15 days of application of chemicals

- Check

‘s = Phorate 1.0 Kg ai/ha against 1000 root-knot
nematode larvae/plant

7 = Phorate 1.5 Kg ai/ha against 1000 root-knot

8

Ty
T
1}
nematode larvae/plant
- Wuinalphos 1.0 Kg ai/ha against 1000 root-knot
nenatode larvaeg/plant

9 - Quinalphos 1.5 Kg ai/ha against 1000 root-knot
nematode larvae/plant

T

T






Plate VII.

Plate VIII.

Effect of carbofuran and aldicarb, 1.0 and 1.5 Kg
ai/ha against reniform nematode on plant growth
characters of brinjal, after 15 days of application
of chemicals

T~ -
T10 -

T-. -

T-2

T-3

Check

Carbofuran 1.0 Kg ai/ha against 1000 reniform
nematodes/plant

Carbofuran 1.5 Kg ai/ha against 1000 reniform
nematodes/plant

Aldicarb 1.0 Kg ai/ha against 1000 reniform
nematodes/plant

Aldicarb 1.5 Kg ai/ha against 1000 reniform
nematodes/plant

Effect of phorate and quinalphos 1.0 Kg and 1.5 Kg
ai/ha against reniform nematode on plant growth
characters of brinjal after 15 days of application
of chemicals

T14
Tib5
T Ifi

- Check

“ Rlorate K9 ai/ha against 1000 reniform
nematodes/plant

“ Phorate 1.0 Kg ai/ha against 1000 reniform
nematodes/plant

- Quiialphos 1.0 Kg ai/ha against 1000 reniform
nematodes/plant

- Quinalphos 1.5 Kg ai/ha against 1000 reniform
nematodes/plant
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Plate XX. Effect of carbofuran and aldicarb 1.0 and 1.5 Kg
ai/ha against combination of root-knot and reniform
nematode on plant growth characters of brinjal,
after 15 days of application of chemicals

- Check

T-g - Carbofuran 1.0 Kg ai/ha against 500 root-knot
nematode larvae + 500 reniform nematodes/plant
T-g - Carbofuran 1.5 Kg ai/ha against 500 root-knot
nematode larvae + 500 reniform nematodes/plant
T 0 - Aldicarb 1.0 Kgai/Zha against 500 root-knot
nematode larvae + 500 reniform nematodes/plant
T2- - Aldicarb 1.5 Kgai/ha against 500 root-Taiot
nematode larvae + 500 reniform nematodes/plant

Plate X. Effect of phorate and quinalphos 1.0 and 1.5 Kg ai/ha
against combination of root-knot and reniform
nematodes on plant growth characters of brinjal/
after 15 days of application of chemicals

- Check

T22 “ Phorate 1.0 Kg ai/ha against 500 root-knot nematode
larvae + 500 reniform nematodes/plant

T - Phorate 1.5 Kg ai/ha against 500 root-knot nanatode
larvae + 500 reniform nematodes/plant

T-- - Quinalphos 1.0 Kg ai/ha against 500 root-knot nematode
larvae + 500 reniform nematodes/plant
T2_ - Quinalphos 1.5 Kg ai/ha against 500 root-knot nematode

larvae ¢ 500 reniform nematodes/plant
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11.2 Number of leaves per plant

The data collected are presented in Table 11

ani the analysis of variance in Aprendix I.

After 15 days of chemical aprlication the plants
under T, {check) nroduced the maximum number of 20.4
lesves and Ts recorded 18.8 numbercs which was on var

with T, (Fig.4). The treatment T, produced a total

1
number of 18.2 leaves per plant which was on par with Ts.
The number Oof teaves produced in plant:s under treatments
Tye Togr Tigr T4r T30 Tygr T1ge Topr Ty anc Ty, ranged
from 15.2 to 16.6 which were on par. The minimum

number of leaves was in plants under T24 and T14. TG’

T22, T8’ T23, T9 and T25 and these were on par with T24
{(Plates V to X). The results indicated that application
of either carbofuran or aldicardb 1.5 Kg ai/hs each was
superior in effecting increased leaf production in
plants infested with root-knot nematode alone.
Quinalnhos 1.5 Kg and 1.0 Kg ai/ha were found to be
least effective agsinst root-knot nematode and reniform
nematode respectively (T9 and Tle)' The effects of T,.,
T23, T25' T24, T6’ T14, T22, T17 and TB were on par

with Tg and T16'



Table 11.

Effect of four pesticide chemicals on number of leaves per plant of brinjal at
different intervals of application against root-knot and reniform nematodes
alone or in combination

15 days 100 days 15 days 100 days
Treatments  y, of leaves* No.of leaves Treat- No.of leaves* MNo.of leaves
per plant per nlant* ments per plant per plant
Tl 20.4 28.2 T14 12.8 18.4
TZ 15.2 23.0 T15 13.2 19.0
T3 18.2 25.0 T16 i1.6 19.6
T4 15.6 19.6 T17 12.0 20.6
T5 13.8 20,2 T18 16.0 23.0
T6 13.0 18.2 Tl9 16.0 21.8
T7 14.0 18.6 T2° 15.4 19.0
TB 12.0 17.0 T21 16.0 20.6
T9 11.6 15.6 T22 12.6 18.2
T10 16.2 22.8 T23 13.2 l16.8
Tll 16.6 23.8 T24 13.0 13.8
le 15.4 21.8 T25 13.0 15.0
T13 15.6 20.8
D (5%) 1.80 4.75 c» (5%) 1.80 4.75

* Average of 5 plants

09
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After 100 days of chemical treatments the
plants under T, (check) registered the maximum number
of leaves (28.2) followed by Tg, Ty and Ty,, which
were on par with.Tl, indicating that carbofuran or aldicarb
1.5 Kg ai/ha had induced the maximum effect on production
of leaves in plants infected with root-knot nematode
alone whereas the treatment of carbofuran 1.5 Kg ai/ha
against reniform nematode alone induced the maximum
effect on leaf production (Fig.6). Quilanphos 1.0 Kg
ai/ha against root-knot and reniform nematodes alone or
in combined inoculum had the least effect on leaf
production in plants in '1‘14, TG' T22, TS' T23, ’I'9 and

T25 which were on nar with T24.

11.3 Stem girth

The observations on stem girth of the plants
recorded are presented in Table 12 and the anmalysis of

variance in Appendix I.

After 15 days of chemical application the data
coliected indicated that the maximum girth was in plants
under tue treatment T,, (3.02 an). The stem girth of
the plants recorded under T, (2.96 au), T, (2.92 cm),

T. (2.85 cm), T, (2.88 cm), T.g (2.86 cm) and T,

5
{2.84 cm) were on par with Ty (Fig.4). The stem girth



Table 12. Effect of four pesticide chemicals on stem girth of brinjal at different
intervals of application against root-knot and reniform nematodes alone
or in combination

15 days 100 gdays 15 days 100 days
Treat- Stem girth* Stem girth* Treat- Stem girth* Stem girth*
ment (cm) {cm) ment (cm) (cm)

T, 2.96 3.58 Tl4 2.72 3.18
T2 2.88 3.34 Tyg 2.44 3.28
Ty 2.92 3.44 Ti6 2.46 3.22
Ty 2.80 3.38 Tl7 2.68 3.24
T5 2.88 3.38 Ty8 2.84 3.38
Te 2.66 3.14 T,9 2.86 3.40
T, 2.58 3.14 TZO 2.72 3.34
T8 2.44 3.04 T21 2.80 3.40
Tg 2.44 3.06 T22 2.42 3.10
TlO 2.80 3.30 T23 2.30 3.08
Tyq 3.02 3.40 T24 2.50 3.02
le 2,70 3.32 T25 2.66 3.14
T13 2.78 3.30
CD (5%) 0.20 0.13 co (5%) 0.20 0.13

*Average of 5 plants



of plants under T3, T T 17 T

5 Ti2r T1gr T1gr Tigr To10 Ty

and T were on par with Tl. The above data incicated

13
that carbofuran 1l-1.5 Kg and aldicarib 1-1.5 Kg ai/ha
were superior among the treatments to ilncrease girth
against root-knot nematode infection or carbofuran
1.1.5 Kg ai/ha and aldicarb 1.5 Kg ai/ha were found
effective against reniform nematode alone and a combined
root-knot and reniform nematode infection. The plants

in T recorded the least girth and were at per with the

23

plants in T T T, and T,,. Quinalphos

22° Tor Tgr T15+ Tg 24
1-1.5 Kg ai/ha (T8 and Tg) or phorate 1-1.5 Kg ai/ha were
found least effeoctive against root-knot and reniform

nematodes alone and in combined inoculum levels.

After 100 days of chemical application the plants
uncer the treatment T, (check) recorded a stem girth
wihich waes signiricantly different from all other treat-
ments (3.58 om) Wiyg.6). The plants under treatments
T3, Tll' Tlg, T21' Tla‘ T4, TS' TZO’ Tz ana le were on
par. The results indicated that application of
carbofurun 1-1.5 Kg or aldicarb 1-1.5 Kg ai/ha were the
best treatments in promoting girth of plants infected
by root-knot nematode or reniform nematodes alone or in

combined inoculation.



1f.4 Number of shoots per plant

The observations recorded on the number of cshoots
developed on »lants after 15 days and 100 days of
chemiczl apolication are presented in Table 13 and the

analysls of variance in Appendix I.

The maximum number of shoots after 15 days of the
application was produced by the plants under the treatment

(r; check) (Fig.5). The plants under I T,

13’ T3¢ T11r Ty
and Tzl produced the next highegst nuker of shoots

(4.0 to 3.8) and tney were on par witi T,- The plants
under T23 recorded the productiva of the least numier of
shoots and T15' TG' T14, T7, T8' T25' T24, T22 and T9 Weare
on par with T23' The results clearly show the effectiveness
of aldicarb or carbofuran 1.5 Kg ai/ha against reniform
nematode or cerbofuran 1.5 Kg ai/ha against root-knot
nematode, and aldicarb 1.5 Kg ai/ha against root-knot
nematode and reniform nematodes together. All thece were

most effective in increasing the number of shoots ner plant.

The plants under T, (check) produced the maximum
numver of shoots after 100 days of the application.
However the plants under treatment T4 and T3 produced
the next highest nuwaber of shoots winicn was statistically

on par with 7, (check). 9ne plants under T,. recorded

22



Table 13. Effect of four pesticide chemicais on number of shoots per plant of brinjal
at different intervals of application against root-knot and reniform
namatodes alone or in combination

15 days 100 days 15 days 100 days
Treat- No.of shoots* No.of shoots* Treat- No.of shoots* No.of shdots*
ment per plant per plant ment  per plant per plant
'I‘1 4.6 6.2 Tl4 2.4 2.8
T, 3.6 4.4 Tis 2.6 3.2
T, 3.8 5.0 Ti6 3.4 2.8
T4 3.2 5.4 T17 3.2 2.0
Tg 3.4 3.8 T.g 3.2 4.4
Te 2.4 4.0 Tio 3.4 4.2
T, 2.2 3.6 Ta0 3.4 3.6
Tg 2.2 3.0 Toq 3.8 4.0
Tq 2.0 2.6 Too 2.2 2.0
T10 3.6 4.6 T23 2.0 2.6
T11 3.8 4.0 T24 2.2 2.4
le 3.8 4.0 T25 2.2 2.2
T13 4.0 4.8
D (5%) 0.83 i.24 CD (5%) 0.83 1.24

* Average of 5 plants



UNITS

— —Number of shoots per plant (1 number = 2 cm.)

-Nematode -population per 100 ml. soil

(3 number = 1 unit)
————— -Nematode population in 10cm, length of root
(1 number = 1 unit)

— —

T T2 T T4 15 To T T To To Tif T2 T3 T4 Tis Tie T7 T8 Mo To T T2z T2z T24 T25
TREATMENTS

Fig, 5 ~ Effect of four pesticide chemicals against root-knot and reniform nematodes, alone or in
combination, on nimber of shoots per plant and soil and root populations of nematodes,
in brinjal 15 days after application,
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the least number of shoots and those of TB‘ T16' T14.

Tg, T23, T24, ‘1‘25 and T” were on par with ’1‘22. The data
indicated that carbofuran 1.5 Kg ai/ha or aldicarb

1.0 Kg ai/ha were effective against root-knot nematode
alone and phoraste 1.0 Kg ai/ha was least effective against
a combined inocuiation of root-knotxreniform nematodes in

inducing production of more shoots (¥ig.7).

11.5 Fresh weight of tops

The fresh weight of tops was recorded after 100
days of chemical application and the data are presented
in Table 14. The analysis of variance is given in

Aprendix I.

The olants under T, (check) recorded the maximum
top weight., This was followed by 'I'5, Tll' T3, T13, le,

and T which were on par with Tl‘ The plants under

21
treatments T19' TlO' T17. TZO' T16' Tz, T18' '1‘4 and ’I‘24
were on par; indicating that these treatments did not
have varying effects on the top weight of plants (¥ig.7).
The results show that aidicarb 1.5 Kg ai/ha was effective
against root-knot and reniform nematodes alone or in

combination in attaining maximum top weight. Carbofuran
1-.1,5 Kg ai/ha also was found effective against root-knot



10 - —____  =Number of shoots per plant (1 number = 1 unit)

ol — ...~ =Fresh weight of tops per plant (10g = 1 unit)

_____ =Yield per plant (50g = 1 unit)
8 1

T T2 T3 T4 15 T Tr T8 Toa Tio Tn Tz T3 Tia Tis  Tie Tr

T7 Tig Tio T2o T23 T2z Taz T24 Tz5
TREATMENTS

Fige 7 = Effect of four pesticide chemicals against root-=knot and reniform nematodes, alone or

in combination, on the number of shoots, fresh weight of tops and yield per plant of
brinjal, 100 days after application.



Table 14. Effect of four pesticide chemicals on fresh
weight tops per plant of brinjal at different
intervals of application against root-knot and
reniform nematodes alone or in combination

Treatment Fresh weight* f71reatment Fresh weight*

of tops perxr of tops per
plant (g) piant (g)

T, 56.80 T16 48.50

T, 47.64 T17 48.438

T, 52.20 T1s 47.36

T, 44.00 T1o 48.82

T, 53.36 T20 48.34

Tg 41.08 Ta 50.20

T, 39.68 T22 40.68

Tg 35.38 T3 37.82

T, 31.86 T24 42.02

Tio 48.60 T2s 41.42

T,y 52.96

T, 51.68

Tyq 51.96

Ty, 40.02

I 39.44

cD (5%) 7.14 CD (5%) 7.14

* Average of 5 plants



or reniform nematode alone. The plants under '1‘9
recorded the least weight and the data of T8 and T23
were on par with Tg. The result indicated that
quinalphos 1-1.5 Kg ai/ha against root-knot nematode
or phorate 1.5 Kg ai/hsa against a combined inoculum of
root-knot and reniform nematodes were least effective

in inducing top weight of plants.

1I.6 The fresh weight of roots

The fresh weight of roots per plant in various
treatrents recorded are presented in Table 15 and the

analysis of variance in appendix I.

The effects of all treatments on root weight were

significantly different from T, (check) . However '1‘3,

Tyge T13, Tyqv T4, le and T,, were on par (Fig.8) .
The treatment 'I‘1 4 recorded the lowest root weight and

Tazr Ta1r Tqr Tgr Tgr Toge Togr T1ge Tygr Tyy @nd T

were on par with T14' The results indicated that

17

carbofuran 1.5 Kg ai/ha and aldicarb 1.0 Kg ai/ha
against root-knot nematode, carbofuran 1.5 Kg ai/ha or
aldicarb 1-1.5 Kg ai/ha against reniforr nematode

and carbofuran 1-1.5 Kg ai/ha against root-knot nematode +
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Table 15. Effect of four pesticide chemicals on fresh
welight of roots per plant of brinjal at
different intervals of apnlication against
root-knot and reniform nematodes alone or in

combination
T
plant (g) plant (qg)
'I‘:1 22.38 T14 12.88
T, 15.40 Tyg 13.74
Ty 18.16 T16 13.66
Ty 16.50 T4 13.30
TS 15.80 T 18 16.46
T6 15.42 T19 l6.92
Ty 14.72 Tso 14.38
Tg 14.64 T, 14.86
Tq 14.44 Ta2 15,08
TlO 16.00 T23 14,88
T11 16.64 Tpa 13.32
T12 16.50 Tog 14.02
T13 16.66
CD (5%) 2,03 CD (5%) 2.03

* Average of 5 plants



UNITS

———  =Fresh weight of roots (3g = 1 unit)

—— -Nematode population in 100ml soil (10 N
121 (10 number = 1 unit) FE
N -———- -Nematode population per 10cm. length / \\
,t ] N \ of root(l number = 1 unit) K
\
N I\ -—
10 | \ \ r -

T 'i’z T T4 Ts Te T2 T8 To Tio Tn Tiz Ts Tig Tis Tie Tiz Tig Tia Tzo T2t
TREATMENTS

T2z Tz3z Tz24 T25

tffect of four pesticide chemicals against root-knot and reniform nematodes, alone or
incombination, on the fresh weight of roots per plant and soil and root population of
Nematodes, ¥ in brinjal, 100 days after application.
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reniform nemnatode were effective in increasing root
welight. Fhorate 1.0 Kg ai/ha (T14) recorded the least

root weight.

11.7 Yield per plant

The total yileld of fruits recorded are presented

in Table 16 and the analysis of variance in Appendix I.

The maximum yield recorded was in plants under T1
(check) being 257.26 g. The plants under treatments Tg

and T, recorded the next 222.62 and 214.64 g resvactively

3
which were statistically on par with Tl' This indicated
that application of aldicarb 1.5 Ky ai/ha or carbofuran
1.5 Kg ai/ha against root-knot nemctode had the maximum
effect on production of yleld (Fig.7). ‘Ine piants under
treatnents Tll' Tlo' le, Tz. T19' T4, Tl3 anc TZO were
the next best which recorded a yield renging from 210,.2 to
173.12 g and these treatments were on par. The lowest
yield was recorded in plants under treatment T24. T14, T7,

and T,, were on par with T

Ti7: Tor T250 Tgr T2 23 24*

The results show that phorate 1.5 Kg ai/ha and quinalphos
1-.1.5 Kg ai/ha against root-knot nematode or phorzte and
quinalphos 1.0 Kg ai/ha each against reniform nematode,

phorate and guinalphos 1.5 Kg ai/ha each against root-knot +



Table 16. Effect of four pesticide chemicals on yield
per plant of brinjal against root-knot and
reniform nematodes alone Oor in combination

71

Treatment Y1°1?gfe” plant® . o ctment ;}::ﬁ 3§f*
T 257.26 T, 132.10
T, 195.38 T, 155.98
T, 214.64 T 149,30
T, 191.86 T,. 112.60
T 222.62 Tig 166.78
Tg 152.44 I 194,40
T, 120.76 Tog 173.12
Tg 106.88 Ty, 165.26
Ty 108.54 T,y 105.96
Tio 203.20 T, 103.74
., 210,20 T,y 101.64
N 198.20 3 108.24
T, 185.74
CD (5%) 42.87 CD (5%) 42.87

* Average of 5 plants



72

reniform nematode were not effective in increasing

plant yield.

I1.8° Nematode population in root

The nematode population in root after 15 and
100 days of chemical application of plants were assessed
and are presented in Table 17 and the analysis of variance

in Aappencix I.

After 15 days of chemical application T25 recorded
the highest population level and T24 was on par with T25
indicating that quinalphos 1-1.5 Kg ai/ha was least
effective in reducing nematode population level against
combined inoculum of root-Xnot and reniform nematodes
(Fiz.5). The least population level was recorded by T11
(2.4). The treatments Tz, T17, T21' Té, T16' T7, T15’

T19' TS' T3 and Tlo were on par with Tll‘ The result
indicated that carbofuran 1.5 Kg ai/ha effected least
poprulation level in respect of reniform nematode, root-knot

nematoce alone or in combination (Tll, T3 and T19)'

after 100 days of chemical application the least
popuiation in root was reported by T3. The other treat-
ments Tz, 110, T13, Tzl' Tll' T5 and T4 were on par with

T3 (Fig.8). The data incilcated that carbofuran or



Table 17. EBffect of four pesticide chemiculs on population of nematodes in .10 cm.length of
root of brinjal at cdifferent intervals of application aguinsgt root-knot and
reniform nematodes alone or in combination

15 days 100 days 15 days 100 days
Treat— No.of nematodes* No.of nematodes* Treat_NO-of nematodes* No.of nematodes
ment per 10 cm length per 10 cm length ment Por 10 em length per 10 om length
of root of root of root of roct
'1‘1 o) 0 'ru 4.6 1.0
T2 4,2 2.0 Tls 3.0 7.C
'I‘3 2.6 1.4 ':{‘16 3.4 7.4
'i“ 3.6 3.2 Tl'l 4.0 4.8
T5 2.6 3.0 TlB 46 6.8
TS 6.6 4.6 T19 3.0 4.4
Tq 3.4 4.4 T20 6.0 4.8
TB .2 1l1.0 T21 4.0 2.8
'1*9 6.4 10.0 '1‘22 5.4 10.2
'1‘10 2.4 2.6 ’1‘23 5.2 10.0
Tll 2.4 3.0 ’1‘24 6.8 12.2
le 5.6 6.2 TZS 8.6 11.2
T13 5.2 2.6
cn o (5%) 2,01 2.54 cp (5%) 2.01 2.54

* Averaage of 5 samnles

€L
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aldicarb 1-1.5 Kg ai/ha each, against root-knot
nematode, carbofuran 1-1.5 Kg ai/ha or aldicarb 1.5 Kg
ai/ha against reniform nematode and aldicarb 1.5 Kg
ai/ha ageinst root-knot and reniform nematodes together
were effective in reducing nematode population in root.
The treatment T24 recorded the maximum population level
of 12.2. The treatments Tgo TZS' T14, T22‘ T23 and

T, were on par with T24. The data indicated that
quinalphos 1-1.,5 Kg ai/ha against root-knot nematode
alone, phorate and quinalphos 1-1.5 Kg ai/ha each
ag:inst root-knot and reniform nematodes together, phorate
1.0 Kg ai/ha against reniform nematode, were least
effective in reducing nematode population level in

roots.

ITI.9 Nematode population in soil

The nematode population in 100 ml of soil taken
from the root zone, assessed after 15 and 100 days of
chemical appnlication are presented in Table 18, and the

analysis of variance in Appendix I.

Aftzr 15 days of the application the minimum
nematode popuiation recorded from soil was under treat-

ment Tz. The o.servations recorded from pots under



Table 18. Effect of four pesticide chemicals on population of nematodes per 100 ml of
soil sample of brinjal at different intervals of application against root-knot
and reniform nematodes alone or in carbination

15 days 100 days 15 days 100 days
Treat- No.of nematodes No.of nematodes Treat-~ No.of nematodes No. of nematodes
ment per 100 ml of per 100 ml of ment per 100 ml of per 100 ml of
soil* soil* soil* soil*

Ty 0 0 T14 16.6 62.6

T, 6.4 26.6 T15 14 .4 58.6

T, 9.8 21.4 Ti6 18.2 45.4

T, 10.4 28.0 T19 27.2 22.0

Tg 10.2 16.6 Tia 19.0 21.8

Te 19.2 54.2 Tiq 22.0 14,2

T7 17.4 77.2 T20 8.0 15.4

Ta 21.8 89.4 T21 7.8 21.2

‘I‘9 21.0 61.8 T22 28 .4 49.0

Ty0 10.6 21.6 T23 22.4 40.0

Tqq 9.2 24.8 Tos 27.4 62.4

le 15.0 17.6 T25 28.8 57.8

T13 14.0 20.8

cp (5%) 12.26 11.46 CD (5%) 12.26 11.46

* Average of 5 samples
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treatments Tlo' T4, TS' T3, Tll' T20 and Tzl were also

on par with T, (Fig.5). The results imndicated that

2
carbofuran or aldicarb, 1-1.5 Kg ai/ha each aguinst root-knot
nematode, carbofuran 1-1.5 Kg ai/ha against reniform
nematode and aldicarb 1-.1.5 Ky ai/ha against combined
inoculum of root.-knot and reniform nematode had not
supnortad infection and further multinlication of nematodes.
The maximum number of soil population was recorded under
treatment T, (quinalphos 1.5 Ky ai/ha). The treatments
Taar T170 Taae 'Tzs' T19¢ Tg, Tgr Tgr T1gr T16 and Ty
recorded the same results and were on par with T25.

After 100 days of chemical application the least
popuiation level in soill was recorded in treatment T19‘
The observation under Ty, Ty4s Tygs Tyge T40 Toy, T30
le, Ts and Tzo were on par with T19' The data
indicated that carbofuran 1.5 Kg ai/ha cflg) against
root-knot + reniform nematode, aldicarb 1.5 Kg ai/ha CPS)
agzinst the root-knot nematode and aldicarb 1.0 Kg ai/ha
(T12) agzinst reniform nematode were effective in
reducing nematode population in soil. Tg {quinalphos
1.0 Kg ai/ha) and T, (phorate 1.5 Kg ai/ha) were least

effective in reucing nematode ropulation in soil (Fig.8).
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DISCUSSION

Plant parasitic nematodes have been recognised
as a limiting factor in agricultural production. Among
them the root-knot and reniform nematodes are the most
important groups causing much damage anc crop loss to
various field crops and vegetables, due to their
polyphageus nature. In Kerala these two nematodes have
a wide occurrence and are reported to infect several
economically important crops (Venkitesan, 1972; Jacob and
Kurien, 1979). The present study was undertaken in this
context, to find out the relative pethogenic effect of
root-knot and reniform nematodes on brinjal (Solanum
melongena L.) which is a major vegetable crop cultivated

in the State, and to control them by granular vesticides.

In the pathogenicity experiment, the observations
on plant growth characters recorded at the different

treatment inoculum levels of both Meloidogyne incognita

andRotyienchulus reniformis, brought forth evidences of

the effect of neniatodes on growth and yield of brinjai.
The root-knot nematode M. incognita at 1000 larvae/plant

individually inoculated, significantly recduced the plaat
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height, stem girth and fruit production after 45 and

130 days of inoculation. The inoculum level of 1000
nematodes (all stages) of R. peniformis/plant produced the
same effect on reduction of plant height, stem girth and
shoot productiun at 45 and 130 days after inocusation.

At 130 days after inoculation this trecatment has also an
adverse efifect on the plant, on the leaf production and
fresh weight of tops and roots. Inoculation of 1000
rooct-knot nematode larvae/plant, has produced similarx
effect of inoculation of 1000 number of R. reniformis
nematodes/plant, in reducing plant height, stem girth, shoot
production, yield and fresh weight of tops and rocts at

130 days. Only the inoculum level of 500 root-'mot nematode
larvae/nlant procuced similar effect to the above mentioned
treetments at 45 days after inoculation. Thus the observa-
tions indicated that an inoculum level of either 1000
root-knot nematode larvée or 1000 reniform nematodes/plant
is pathogenic after 45 and 130 days of adding the inoculum
and 500 root-knot nematode larvae/plant inauces pathogenic

efrect on.y at 45 days of adding the inoculum.

The above results are in conformity with tie
observutions made by Swarup and Sharma (1965) on tomato,

Birat (1368) on okra, Rajagopalan gt ai. (1969) on chillies



and Dhawan and Sethi (1976) and Gaur and Prasad (1980)

on brinjal who reported similar effects caused by

79

M. incognita at 1000 larvag/plant on plant growth characters

in the above crops. However, Choudhury (1980) observed that

the levels of 100, 1000 or 2000 larvae could affect the

same result in seven weeks on tomato cultivar Money Maker.

In the present exveriment, the yield reduction
caused by the nematode inoculation either by 500 or 1000
nematodes/plant of root-knot or reniform nematodes indivi-
dually or in combination,is 29 to 48 per cent. Earlier
stuGies of Lamberti (1975) and Krishnappa_ gt al. (1981)
showed yield reductions of 30-60 per cent and 45 per cent

in brinjal, respectively by Meloildogyne incognita. dowever

in yielé loss is observed in treatment with inoculum level
of 500 - 1000 reniform nematodes. The inoculun level of
1000 root-knot nenctode larvae/plant, could effect only
an yleld loss of 38 per cent. These resuites show that

the rzniform nematodes can be more pathogenic than the

root-knot nematodes in causing a higher bvercentage of yield

loss.

In the second ex»eriment to study the effect of the

four granular pesticides on root-knot and reniform nematodes,
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carbofuran or aldicarb at the rate of 1.5 ¥g ai/ha

were found to be the best. These treatments have

induced increase in the different growth characters,
namely, plant height, leaf production, stem girth, shoot
production, fresh weight of tops, yield and fresh root
weight, even from fifteen days after the appiication and
up to the duration of 100 days of the experiment (Fiy.
4-8 and Table 10-16). Carbofuran or alaicarb at the

rate of 1.0 Kg al/ha algo resulted in the same effect,
equal to that of the higher dose of 1.5 Kg ai/ha. The
other two chemicals, namely, phorate or quinalphos did not
induce an increase on the growth characters of the plants
inoculated with the nematodes. However, phortte or
quinalphos at the rate of 1.5 Kg al/ha were found to have
equal effect as that of carbofuran or aldicarb in reducing
root infestatlion by the nematodes up to 15 days of their

avnlication.

The above results are in conformity with those
reported by Reddy and Seshadri (1971), Johnson and
Cairnes (1572), Reddy and Seshadri (1-72) and srodie and
Good (1%73) and Reddy and Rao (1:75) in the case of
controi of the root-knot nemetbde, Melaidogyne incognita.
These workers had used a higher dosage (2-3 Kg ai/ha) of
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aldicarb or carbofuran in thelr experiments. But in the

present study the maximum dose used was only 1.5 Kg ai/ha.

In the case of reniform nematodes, the results
reported by Gupta and Yadav (1978), Balasubramanian gt al.
(1985), Misra and Padhi (19854, Tarar and Verma (1985) are
similar to the results obtained in the nresent study.
These workers have used @ dosage of 1-4 kg of aldicarb or
carbofurzn in their experiments. 1In the present experiment

the maximum dose used was 1.5 Kg ai/ha.

The results of the present study also indicate
that application of all the four chemicals at the rate of
1.5 Kg ai/ha have reuuced the nematode infection on roots,
upto 15 days of application. However, oniy carbofuran and
alaicarb were found effective in checking the nematode
infection on roots up to 100 days (Fig.4 and 8 and Table 17).
Phytotonic effect of application of carbofuran granules
in the increased plant height and root weight has been
reported in rice by Chellian and Heinrichs (1978). It is
not known whether this chemical has inxiuced such effect in

brinjal.

The beneficial effect of carbofuran an? aldicarb

ovar phorzte zn” quinalphos in checking the nematode
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infection may be explained due to the quick absorption
into the plant system and the systemic nroperties as

well as knock-down effect of the chemical belonging to

the former group. The chemistry of the different chemicals

have been described by O'brien (1967).
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SUMMARY

Two pot culture experiments were laid out at
the Department of Agrl. Entomology, College of Horticulture,
during 1984-85, 1) to study the pathogenic effect of
different inoculum levels Of root-knot and reniform
nematodes on brinjal, alone or in combination each at 100,
500 and 1000 nematodes/plant comprising ten treatments
and ten replications and ii) to study the effect of four
granular pesticides viz. carbofuran, aldicarb, phorate
and quinalphos at the rate of l0and 1.5 Kg ai/ha against
the above two nematodes,alone or in combination comprising
of twenty five treatments with five replications. For the
first experiment observation were recorded on plant growth
parameters at 30, 45 and 130 days after nematode inoculation.
For the seconé exnreriment observations were recorded at

15 and 100 days after the apmnlication of chemicals.

The results brought forth evidences of the effect
of nematodaes on brinjal plants,by root-kXnot or reniform
nematodes at 1000 numbers per plant,inocculated individuslly
or in combination. The adverse effect on the piant growth
characters were perceptible even after 45 days of the
nematode inoculation. The reniform nemctodes seem to have

more patnogenic effect on the plant when compared to the
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root-knot nematode at the same inoculum level.

The results obtained in the second experiment
indicated that application of carbofuran or aldicarb at
the rate of 1.5 Kg ai/ha was found to be the best treat-
ment resulting in increasing the plant growth characters
and yield and reducing the nematode population in root and
soil. This effect was noticeable from 15 days after
application of chemicals and up to the end of the exveri-

mental period.

The results also indicated that apolication of
carbofurcn or aldicarb at the rate of 1.0 Kg ai/ha had the
same effect to that of application of these chemiculs at
higher dose of 1.5 Kg ai/ha. Phorate and quinalphos were
found least effective in promoting growth of plants and
reducing nematode infestations. However the apolication
of phorate or quinalphos at the rate of 1.5 Kg ai/ha was
found to have equal effect as that of carbofuran or

aldicarb up to 15 days of the application.
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APPENDIX-~I

Analysis of variance for different characters
Means squares
Treatment/character Treatment Error
1 2 3
I. Experiment - I
A. 30 days after inoculation of
chemicals

1. Plant height 27.36 7.98*
2. Number of leaves per plant 5.12 3.23*
3. Stem girth 0.12 0.02*
4. Number of shoots er plant 0.97 0.34*
5. fgsgiﬁtignrggtnematodes per 10 cm 13.92 1.30%
6. Population of nematodes per 100 ml 109.76 7.12%

of soii
B. 45 days after inoculation of

chemicals
1. Plant height 22.25 6.15%
2. Number of leaves per plant 15.40 9.783 NS
3. Stem girth 0.15 0.03*
4. Number of shoots per plant 1.12 0.32*
5. i:ggéitignrggtnematodes per 10 cm 25 .80 7.59%
6. Population of nematodes per 100 ml 1378.01 70.07*

of soil
C. 130 days after inoculation of

chemicals

1, Plant height 110.95 56.21*
2. Number of leaves per plant 162.77 30.54*
3. Stem girth 0.24 0.15*
4. Number of shoots per plant 3.94 0.90*
5. Fresh weight of tops per plant 77.53 100.22*

(Contd.)



Appendix-I (Contd.)

1 2 3
6. Fresh weight of roots per plant 67.62 10.17*
7. Yield per plant 15573.89 2425,.87*
8. i:ﬁ;iﬁtignrggt:ematodes per 10 om 273.99 31.25%
9. :gpgiiiion of nematodes per 100 ml 15742.00 439.72%
II. Experiment - II

A, 15 days after the application of

chemicals
1. Plant height 29.22 2.18*
2. Number of leaves per plant 27.25 2.06*
3. Stem girth 0.19 0.03*
4. Nunber of shoots per plant 2.83 0.44*
5. f:ggtﬁtignrggtgemdtodes per 10 cm 17.21 2.57%
6. Population of nematodes per 100 mi 270.91 95.69%

of soll
b. 100 days after the application of

nematicides
1. Plant height 71.17 10.90*
2. Number of leaves per plant 60.94 14,.37*
3. Sten girth 0.11 0.01*
4. Number of shoots per plant 6.03 0.97*
5. Fresh weight of tops per plant 201.78 32.47*%
6. Fresh weight of roots per plant 19,20 2.63%
7. Yield per plant 10189.46 1169.54*
8. Population of nematodes per 10 cm 66 .07 4,11*

length of root
9. Population of nematodes per 100 ml 2631,12 33.52%

of soil

* significant at 5% level

NS - Not Significant
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ABSTRACT

Two pot culture experiments were laid out
i) to study the pathogenic effect of different inoculum
levels of root-knot and reniform nematodes on brinjal;
alone or in combination each at 100, 500 and 1000
nematodes/plant comprising 10 treatments and 10 repli-
cations and ii) to study the effect of four granular
chemicals viz. carbofuran, aldicarb, phorate and quinalphos
at the rate of 1,0 and 1.5 Kg ai/ha against the ébove two
nematodes alone or in combination , comprising of

twentyfive treatments and five replications.

The rasults brought forth the adverse effect
induced by the highest inoculum levels of two nematodes
either alone or in combination on »nlant growth charccters
of brinjal even after 45 days of inoculation. The reniform
nematode seems to have more pathogenic effz=ct than
root-knot nenatode at the same inoculun level. The results
obtained from the second experiment indicated that
carbofuran or aldicarb at the rate of 1.0 and 1.5 Kg ai/ha
were founu to be the best treatments resulting in increase
in plant growth characters and yield and in reducing the

nematode population in roots and soil.



Phorate 2nd quinalphos were found least
effective in nromoting growth of plants and in reducing
nematode infestations. However the application of phorate
or quinalphos at the rate of 1.5 Kg ai/ha was found to
have equal effect as that of carbofuran or aldicarb up to

15 days of their application.



