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A pot culture experiment was conducted to find out the effect of different inoculum
levels of nematode on the plant growth and nematode multiplication on okra plant.
Findings revealed that significant reduction occurred in plant growth parameters viz.,
shoot length, root length, fresh shoot and root weight, dry shoot and root weight of
plant inocul ated with 1000 juveniles and above per pot. The highest gall index and egg
masseswereal so recorded at inoculumslevel sof 1000 and 10000, respectively. Nematode
population in soil increased progressively with an increase in nematodeinoculum level
from 10to 10000 J,/ kg of soil. Maximum popul ation was recorded at inoculum level of
10000 J/ kg of soil followed by 1000 J,/ kg of soil which were statistically at par. The
reductions in growth parameters and nematode infestations were found to be directly
proportional totheinoculumslevel. Considering the spectacular declinein plant growth
parameters and steep rise in number of galls and eggmasses in infected roots caused
by Meloidogyne incognita at the inoculum level of 1000 J, /kg soil and above, soitis
considered that 1000 J, M. incognita/kg soil happened to be damaging the thresh hold
inokra
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INTRODUCTION

on both primary and secondary roots (Sikora and
Fernandez, 2005). Root- knot nematodes (Mel oidogyne

Okra [Abelmoschus esculentus (L.) Moench] is
one of the warm season crops grown in the tropical and
sub-tropical regions of theworld (Rashid et al., 2002).1t
isknown to be highly susceptibleto root-knot nematodes
andinfected plantsare stunted, exhibiting signsof nutrient
deficiency and characteristics largeirregular swellings

spp.) are major constraints in growing okra crop
successfully in tropical and sub tropical regions.
However, theyield loss may be ashigh as60 per cent in
continuously cultivated crop of vegetables due to root-
knot nematode (Nag Nathan, 1984). Estimated over all
annual yield lossesdueto M. incognita in okrahasbeen
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observed more than 14 per cent (Jain et al., 2007).
Damage caused by theroot knot nematodeisdetermined
by theinitial nematode density which effect and yield of
annual crops. The minimal density that causes a
measurablereductionin plant growth or yield varieswith
nematode species, host plants, cultivar and environment
(Barker and Olthof, 1976). Hence, a pot culture study
was undertaken to find out the threshold level in terms
of initial inoculum potential of M. incognita needed to
cause significant damage to okra cv. UTKAL GOURAV.

MATERIALANDMETHODS

A pot culture experiment was conducted in the net
house of department of Nematology, Orissa University
of Agriculture and Technology, Bhubaneswar, Odisha,
during the year 2014 to study the pathogenicity of M.
incognita on okra plant at temperature range between
21-35°C. Twenty earthen pots each of 15 cm diameter
were surface sterilised in 1 per cent formalin solution,
dried under sun andfilled with 1 kg autoclaved sterilised
soil + sand + FYM mixturein 2:1:1 ratio each. Seeds of
okra cv. UTKAL GOURAV were surface sterilized in 2.5
per cent sodium hypochlorite solution for 20 minutes
followed by rinsing in sterilewater four timesand sown
in these pots. Plants attaining three leaves stage were
thinned mai ntai ning one healthy plant/pot. Ten daysold
plantswereinocul ated with freshly hatched second stage
Juveniles (J,) of Meloidogyne incognita separately in
theseriesof 0, 10, 100, 1000 and 10000 J,/ kg of soil. At
the time of inoculation, the soil around the roots was
carefully pulverized so as to partially expose the root
system. The Juveniles suspension was poured around
therootsand covered with sterilized soil. Therewereall
together five treatmentswith four replicationsincluding
an un inoculated check arranged in Completely
Randomized Design. The treatments were: T,= Check
(No nematodes), T,= 10 nematodes (J,) / pot, T,= 100
nematodes (J,) / pot, T,= 1000 nematodes (J,) / pot, T_=
10000 nematodes (J,) / pot. Intercultural operation and
irrigation were done as per requirement. The observations
on plant growth parameters (shoot length, root length,
fresh shoot weight, fresh root weight, dry shoot weight
and dry root weight) and nematode infection parameter
(number of galls, number of egg masses per plant,
nematode population and reproductive growth of
nematode population) were recorded at 60 days after
inoculation. Various observations recorded from different
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treatmentswere subjected to statistical analysisfollowing
Fisher's method of analysis of variance at 5 per cent
level.

RESULTSAND DISCUSSION

The observed datawere compiled in atabular form
and were subjected to statistical analysisin order totest
the significance of variousinoculmson plant growth and
the nematode popul ation. The effect of M. incognita at
different inoculums was estimated on the basis of the
differential changesin plant growth parameters (shoot
length, root length, fresh and dry shoot weight, fresh and
dry root weights) and nematode infection parameter as
number of galls, egg masses per plant and the
reproductive growth of nematode population. Although
significant differences was noticed among treatment
means of these parameters the mean data revealed that
therewere no significant differencesin the shoot growth
parameters with initial inoculum level of 10 and 100 J,
per pot in comparison to un inoculated treatment (T )
and between 1000 and 10000 J, per pot. The shoot length
(54.20 cm) wasthe highest at control followed by 53.80
cm, 52.50 cm, 47.50 cm and 45.30 cmininocul ated plant
at 10, 100, 1000 and 10000 J, s per pot with 0.73 per
cent, 3.13 per cent, 12.36 per cent and 16.42 per cent
decrease, respectively over control. The tabulated data
revealed that, there were significant differences in the
root length with initial inoculumlevel of 1000 and 10000
J, per pot in comparison to uninocul ated treatment. The
root length was 30.50 cm at control and reductions in
root length were recorded 29.80 cm, 28.10 cm, 23.40
cmand 21.50 cm at 10, 100, 1000 and 10000 J, s with
2.29, 7.86, 23.20 and 29.50 per cent decrease,
respectively. There was maximum reduction in fresh
shoot weight recorded at aninoculumslevel of 10000J,
s. The reductions in shoot weight caused at a level of
1000 Js was statistically at par at 10000 J,s. But there
was progressive increase in reduction of fresh shoot
weight over check recorded as1.41, 4.25, 16.60 and 24.
40 per cent at 10, 100, 1000 and 10000 J,s, respectively.
The tabulated data revealed that, inoculated plants
resulted 6.08, 11.30, 34.78 and 46.95 per cent reduction
in fresh weight of root with 10, 100, 1000 and 10000
larval inoculums, respectively. The fresh root weight at
control was 11.50 g and on inocul ated level swere 10.80
g., 10.20 g., 7.5 g. and 6.10 g., respectively. There was
gradually decrease in the dry weight of shoot of okra
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with an increase in the inoculum density of nematode.
The dry shoot weight at control was 4.60 g. and the
reductions in inoculated were 4.0 g., 3.8 9., 25¢g. and
2.0gwith 13.04, 17.39, 45.65 and 56.52 per cent at 10,
100, 1000 and 10000 inoculum density of nematode. There
was significant reduction of root dry wei ght was observed
at and above 1000J, per kg soil. The inoculated plant
resulted 2.10g., 1.70g.,1.0g. and 0.8 g. dry root weight
at 10, 100, 1000 and 10000 i noculum density of nematode
with 25.0, 39.28, 64.28 and 71.42 per cent reduction
respectively over check (2.80 g.) It was evident from
the observation that the reduction in plant growth
character of okra was directly proportional to the
inoculum level of Meloidogyne incognita with
increasing level of theinoculumsfrom 10 to 10000 J, of
M. incognita with non-significant between theinoculum
levels of 1000 and 10000 J/ pot (Table 1). But the
significancereduction in plant growth wasnoticed at and

above 1000 J/ pot. An increase in nematode inoculum
was associ ated with progressivereduction in plant growth
parameters of both thetest cropswhich gave conclusive
evidence that M. incognita is potential pathogens for
these crops. More or less similar observations on plant
growthin relation toinoculumslevelshave been reported
by other workers on different crops (Mani and Sethi,
1984; Mahapatra et al., 1999; Khan, 2003; Khan and
Hussain, 1989; Mucksoodet al., 2011; Singh et al., 2012;
Mukhtar et al., 2013 and Anamika, 2015).

Statistical analysison number of galls, egg masses
and nematode population in soil indicated significant
difference among the treatments. The number of galls
per plant varied from 15.0 to 194.75 with the increase of
inoculumlevel from 10to 10,000 juveniles per kg of soil.
Same trend was noticed in case of egg masses per plant
varying from 12.25 to 171.75 with the increase of
inoculumlevel from 10to 10,000 juveniles per kg of soil.

Table1: Effect of different initial inoculums of M. incognita on plant growth parameters of okra (cv. UTKAL GOURAYV)

(Average of four replications)
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T,-Uninoculated 54.20 30.50 28.20 1150 4.60 2.80
T,-10 %/ kg sail 5380 073 2980 229 2780 141 1080 608 400 1304 210 250
T5-100 3/ kg soil 5250 313 2810 7.86 27.00 425 1020 1130 380 1739 170 39.28
T,1000%/kgsoil 4750 1236 2340 232 2350 1660 750 3478 250 4565 100 64.28
T+10000 kgsoil 4530 1642 2150 205 2130 2440 610 4695 200 5652 080 7142
SE# 1.95 1.76 1.62 1.05 0.44 053
C.D. (P=0.05) 415 3.76 345 2.23 094 114

Table2: Effect of different initial inoculums of M. incognita on nematode multiplication in okra (cv. UTKAL GOURAYV)

(Average of four replications)

Treatments l\;)(;.r CEII g:tll No. (;)fere%glg arr?tasss yo%?;t?gﬁ Rate of Rn;lIJDIJLIpIicaIi on
T;-Uninoculated 0.00 (1.0)* 0.00 (1.0) 0.00 (1.0)

T2 -10 &/ kg soil 15.00 (2.23) 12.75 (1.34) 178.75 (1.39) 17.87

T5-100 J, / kg soil 42.00 (3.12) 32.50 (1.62) 1350.00 (1.71) 13.50
T4-1000 J, / kg soil 167.50 (3.92) 148.25 (2.19) 8285.00 (2.25) 8.28
T5-10000 J / kg soil 194.75 (4.07) 171.75 (2.26) 11746.00 (2.31) 117

SE+ 0.087 0.058 0.053

C.D. (P=0.05) 0.19 0.12 0.11

*Figure in parentheses are log (n+10) values
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As the inoculum level increased, the final nematode
population in soil was also increased significantly. The
final nematode population in soil was minimum (178.75)
at 10 juveniles level and maximum (11746) at 10,000
Juvenileslevel. However, no significant differencewas
recorded between the final nematode popul ations with
initial inoculum level of 1000 juveniles and 10,000
juveniles. Although, final nematode popul ation increased
from the lowest inoculum level to the highest,
multiplication rate (Rf) however was recorded to bein
reverse order, maximum multiplication (17.87) was
recorded in treatment with 10J, per pot as against the
minimum (1.17) in 10,000 J/pot. Themultiplicationrate
was 8.28 in 1000 J, per pot. It was noticed that with an
increaseinlevel of inoculumfrom 10-1000 J, therewas
asignificant progressiveincreasein root infection by root
knot nematode as indicated by the number of galls,
number of egg masses and population of nematodes.
Further increase to 10,000 juvenile in the inoculum
resultedin moreincreasein root knot gallsand egg masses
but not significant with 1000 level (Table 2). The high
rate of multiplication at low levels of inoculum, on the
other hand, could possibly be dueto positivefactorslive
abundance of food, lack of competition and the ability of
host to support these levels of population (Das, 2013).
But, the lower rate of nematode build up at higher
inoculum levelsmay be dueto overcrowding of thelarvae
which compete for food. This might be due to the
destruction of root system by the parasitism of root knot
nematode whichled thecompetition for food and nutrition
among the devel oping nematodes and al so duetoinability
of juvenilesto find out new infection sitesfor subsequent
generations (Hussain et al., 2011; Kayani et al., 2012;
Prasad and Chawla, 1992 and Triantaphyllu and
Hirschmann, 1960). So keeping in view the drastic
reduction of all plant growth parameters and steep rise
on the number of galls and eggmasses at inoculm level
of 1000 J,/ kg soil and above, thereis conclusiveevidence
that the thresh hold damaging potential of Meloidogyne
incognitain okrais1000 J, / kg soil.
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