
J. Phytol. Res. l6(2) :143-146,2003

STUDIES ON THE INTERACTION BETWEEN MELOIDOGYNE
INCOGNIru AND FUSARIUM OXYSPORUM f SP. CUMINI
INFECTING CUMIN (CUMINUM CYMINUM L.)

NIDHI SHARMA and P C. TRMDI
Department of Botany, University of Rajasthan, Jaipur 302004, lndia.

l4e loidogtne incognita enhanced rvilting of cumin when inoculated in combination with
!:usarium oxysp<trunr. When nematode inoculation was done I 5 days prior to fungal inoculation,

it showed maximum effect (Synergistic), followed by the treatment where both the pathogen

rvere inoculated simultaneously. Presence of nematodes not only predisposed the host but also

shortened the incubation period for disease expression.

Eeywords : Cuntin; l"usurium oxysporum.f, sp.: lnleraclnn; Meloidogyne incog,lttu.

Introd uction
Cumin (Cuminum cyminum l./ is one ofthe
major spice crop growing extensively under
irrigatcd and rainfed conditions in Rqlasthan.

India. As nalure does not play wiih pure

cultures, plants develop in close associations
with many soil organisms especially with
ngmatodes and fungi. Out of the nematode-

fu ngus associations infecting cumin. disea^se-

complex caused by root-knot nematode.

I{eloidogyne incognita and wilt fungi.
Fusariunt oxvsporum f sp. cumini occurs

most frequently in nature. Tlrere have been

many reports wherein the root-knot
nematode has aggravated the disease
syndrome caused by wilt fungi. Fusarium T7.
has been.reviewed by Franci and Wheelerr.

Horvever, no study has yet been done on the

interaction of Meloidogyne incognita and

Fusarium orysporumf. sp. cumini on cuntin,

so the present study was undertaken.

Materials and Method
Fungal culture and inoculation- Fusariunt
o-tvsporunx was isolated frorn roots and

collar regions of cumin plants. These plants

exhibited rvilting and root browning
+mptoms. Aftcr purification. it was gro,vvn

on potato dextrose agar (PDA) for l5 days

at 25+2"c in a BOD incubator. Pure culture
sf Fusarium prepared on PDA was further
rnultiplied on sorghum grains. Number of
Sores per gram was counteil with the help
or haemocytometer. The inoculum level of
Fusorium used was 20 gm substrate+fungi /
poL

fematode culture and inoculatior -Root-
knot nematode Meloidogl,,ne in_cognita was

isolated from the same cumin growing field.
Pure culture was multiplied on brinjal plants.

Just before the inoculation, the feeder roots

ofthe seedlings ( I 0 days old), rvere exposed

by carefully removing the adhering top layer

of the soil. The required quantity of
nematode suspension having 1000 freshly
hatched juveniles, was poured uniformly all

over the exposed roots and it tvas covered

immediately with the top soil. This rvas

followed by light watering of the plants.

Interaction between Meloidogyne incognila
and Fusariunt orysporumf. sp. cumini.-'lhe
interaction experiment u'as carried out in pot

trials; surface sterilized seeds rvere sown in

l8 x l8 cm pots containing autoclaved soil.

Experiment was conducted in the month of
December. Six treatments rvere used in the

experimental trials viz.

l.
2.

Nematode alone (N)
Fungus alone (F)

3. Nematode l5 days prior to Fungus
(N --- F,,)

4. F"ungus I 5 days prior to Nematode
(N,, - F)

5. Nematode and Fungus
simultaneously (N+F)

6. Uninoculated control.
Each treatmenl was replicated five

times. Observations for differe nt parameters

were recorded after 90 days oftreatnrents.
tlilt Severity scorc - Foliar rvill. sevcrity rvas

recorded by classifying each plant according

to the method of Winstead and Kelman2, 0
: normal; I : one leaf parrialll' rviltcd; 2:
two or more leaves rvilted: 3 : all except

two or three leaves rvilted: 4: all leaves
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wilted; 5= complete death of the plant.

Symptom severity for each plant in a

treatment was converted to percentage
indices as belorv (Sitaramaiah and Sinha3)
Slmptom in&ri = Nrnrencal sn&accor&dtoeachDlanttneachream€flt r 100

Marrmr.rn nunencal gradc

Root-knot severity - The intensity of root-'
knot infestation was recorded according to

l-5 scale (Siitaramaiah and Sinhas) and the

root-knot severity was calculated using the

above formula.
Results and Discussion
Effect on plant growth : The data on the

growth parameters of plant are given in
Table-1. The results indicated that plant
growth was adversely affected in all the

cases where plant was inoculated with
Meloidogyne incognita and Fusarium -
orysporum f. sp. cumini. The plant height
was reduced, roots develop galls and more

lateral branching was seen, leaves turned
yellolv and there was reduction in number

of fruits which were .of poor quality.
Generally the treatments receiving nematode

inoculation prior to fungus resulted in higher

reduction in plant growth than the other
treatments. Althou-eh each pathogen was

able to reduce the plant growth, the
combined infection of nematode and fungus

resulted in synergistic effect. The nematode

infection l5 days prior to fungus inoculation
exposed the host roots favourable to the

fungal attack. The simultaneous treatment

of both pathogen also expressed a syn_e_rgistic

effect on the hosts. Both the above
treatments expresse&-arrtarly d i se3se

severity and,also shortened the incubation
period for disease expression.

In the present findings, there rvas a

significant reduction in weight ofaerial shoot

and root in all treatments with joint
inoculations of Fusariunt and Meloidogyne
(Table-l). Fusariunt alone and nematode

alone treatments showed increase in liesh
weight of aerial shoot and root but still rvere

less than the uninoculated check. The plants

treated with nematode alone(N) exhibited
stunted growth rvhile those inoculated with

combination of nematode and fungus also

exhibited light yellowing and tip drying o[

older leaves.

In general, it was observed that the

effect of the combined inoculation on plant

growth parameters was additive in nature,

where inoculations were done
simultaneously or the fungus established

prior to nematode, wherein the resultant

effect on growth parameters was almost

equal to sum total oftheir individual effects.

However, in treatments wherein the

nematode was established earlier and was

followed by the other organism, the resultant

effect was more than simple additive.

Effect on wilting of plant : There was a

significant increase in cumin wilt when

plants were inoculated with 2"d stage
juveniles of M. incognila in addition to

fungus (F oxysporumf sp. cuntini). Among
the treatments, maximum wilt score and rvilt

symptom index were recorded in those

plants which received nematodes l5 days

prior to fungus followed by simultaneous

inoculation of both the pathogens and

nematodes 15 daysafterthe fungus. Nemalode

alone did not produce wilt of cumin. Studies

have shown that the wilt expression is greatest

when root-knot nematode inoculation
preceedes fungal inoculation. Giant cells

produced by Meloidogtne spp. are known to

be a suitable substrate for,E or-upontnr grorvlh

in several systems.

Effect on host infestation and nentatode

multipl ic_ation: Host infestation b1' nematode

as representedby-root-knot index ,,vas found

to be maximum when the nematode occurred

individually. The presence of tungus

'irrespective of tirne of inoculation affected

root galling to varying degrees.

The observations (Table 2) revealed

that check plans had healthy normal roots with

more primary secondary and tertialv roots

rvithout any galls and decay as compared to

others. The plant under fungus alone freatment

exl-ribited ungal led roots.

The nematode multiplication and

number of root galls were reduced in

presence of fungus. In the inoculation
combination where nemattldc got

estabrlished prior to fungus 1'17.. }ll'lF and

t45
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N - e-F. less number of galls were observed,

th'i reason for which is attributed to

reduction in root surface area' However

svnersistic effect observed in both these

ii.utrn""ntt *uy be attributed towards the fact

that the host was made more prone to fungal

uttu"t. Similar findings were observed by

iineh and Goswami'- Ttrese adverse effects

on "n"rutoOe infestation in presence o-f

i;il; was probably mediated by the host''
" Th; number of eggmasses Per Plant

and number of eggs Per eggmass also

followed the same trend' According to

powell5, in combined infection, the fungus

lo*pon.nt often has a real effect on

n"rutod. population and general.ly

population oi sedentary forms like
'Miloidogne spp. !s reduced because they

remain Jd"ntu-ry at one place and therefore

are subjected to influence by changes in the

host syitem as a result of fungal infection'

Sethii pbserved a negative correlation

between Meloidogyne incogntta ana

Rhizoctonia solani while studying the 
^

interaction in tomato cv. Moneymaker'
Johnson litterT and Jorgensont have also

recorded such adverse reduction in

nematode population in presence of fungus'

Ribeiro ind Ferraz' showed that the
*population density of nematode in their

interaction with fungus is'affected by

interactive effects of the pathogens'

nematodes showing reduced population

density in presence of wilt fungus rvhich is

in accordance with the present findings'
'the 

Presence of ngmatodes or

otherwise havi been reported to increasero

or decreaserr severity ofdiseases incited by

pathogenic fungi or increase or decrease in

n.*Joa. infestation either wlthih the tissues

Jue to altered host physiologyT or outside

the tissuesrr. The result of these studies are

in ug."".n"nts with the interrelationship
betrieen inreracting organisms as postulated

bv Jamesrr. According to Morgan-Jones and

dodriguez Kabana division of classifi cation

of fungi, Fusariunt oxysporum as.a.tr

opportJnistic fungus. This fungus rapidly

coionizes nematode reproductive structures

and destroY females, cYsts and eggs

particularly those beliinging to. genera'
'Heteroderi, Meloidogyne and G lobodera

rvhere sedentary stages are most vulnerable

to the fungal attack. It has been suggested

that this vulnerability of eggs, larval and

other stages are due to chitinolytic activity

of the fungi.
fhese observations on nematode-

fungat interaction suggested that they were

due to the nematode providing a ready means

of entry into the host for the fungus'

UndoubtedlY, this occurs when root

bunowing nematodes cause superltcial root

injury an-<l so enhance fungal access and

secondary pathogenicity of the root'
However, the relationship between two or

more parasites on a single host is often more

sophisticated than this, especially with

endogenous nematodes such as

MeloidogYne sPP.t2'tJ

Sev.eral other explanations bave.- -

been putforward to explain the mechanism

involved in associate interaction particularly

bQtween Meloidogyne incognita and

Fusariunt oxysporum. Some ofthese appear

to be indirect and possibly influenced by

individual host nematode. Vagrant feeding

habits of one species may reduce the number

of available fceding sites for the other and

there nray be other translocated inhibitory

factors.
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