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ABSTRACT

In the field of agribusiness, the effect of nematodes is exceptionally critical due to its activity upon the yields. A
harvest yield misfortune due the small minute nuisances Meloidogyne incognita in the different nations is gigantic.
They caused yield loss of 157 billion dollars around the world, out of which 40.30 million dollars is accounted for in
India. In India, pulse loss is 20-35 percent (8.06-14.12 million dollars) of total loss yearly. The main objectives of this
study were to assess the nematicidal potential of different plant extracts and their manure in vitro and greenhouse
conditions respectively. In this study, the nematicidal efficacy of aqueous extracts and dry manure of five plants,
Azadiracthta indica, Jatropha curcas, Lawsonia inermis, Polyalthia longifolia, and Vachellia nilotica, on J2s of M.
incognita in vitro and on growth and yield parameters of Vigna radiata in greenhouse condition respectively, were
assessed. In vitro nematicidal efficacy at five doses (0.01%, 0.02%, 0.03%, 0.04% and 0.05%) for mortality at different
exposures of times period 24, 48, 72, 96 and 120 hours and for hatching inhibition at two different intervals 168 and
240 hours. Dry manure from leaves of botanicals was prepared for greenhouse experiment and assessed. The in
vitro results showed, out of all five plant’s extracts and control (distilled water), A. indica extract (0.05%) was
significantly more effective with 81.80% mortality than the other ones, for all five different exposures viz. 24, 48, 72,
96 and 120 hours. Similarly, the rate of egg hatching inhibition (HI) increases gradually in both intervals 168 and 240
hours. Maximum HI found in 0.05% concentration of A. indica with 83.92% and 90.35% on 168 and 240 hours
respectively. In the greenhouse experiment, treatment with the 100 gm of dry manure of A. indica gave positive
implications on growth and vyield and physiological parameters of V. radiata while negative on pathological
parameters of M. incognita, which was followed by the V. nilotica, L. inermis, J. curcas and P. longifolia. All the plant
extracts as well as dry manure were found to be effective against root-knot nematodes in this investigation. In light
of their likely job upon the M. incognita can be a future substitution of inorganic pesticides.
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Plant parasitic nematodes are one of the main biotic ~ environmental  perturbations due to

non-judicious

constraints in reducing quantitative and qualitative characters
of pulse crops including green gram [1]. Among plant
parasitic nematodes, root knot forming nematode are
considered as notorious pathogen across the world including
Indian environment which may cause 20-35% of yield loss
[2]. Green gram is assumed to be vulnerable to root-knot
nematode and has been accounted with poor yielding ability
in infected field. Considerable reduction in plant growth,
nodulation, nitrogen and overall yield has been found in
Meloidogyne incognita infected field [3].

Ecofriendly management of root-knot nematode has
been a challenging task for the researchers. To avoid
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applications of pesticides, botanicals are assumed to be very
viable, cheap and ecofriendly [4]. Continuous exploitation of
wide range of botanicals are find out economically viable
option in root-knot management. Application of natural
resources or botanical pesticides has shown promising results
in various disease management practices. Biopesticides of
botanical origin are being tested and taken into consideration
for managing plant nematodes. Extracts of botanicals are the
emerging facet in the management of crop diseases. Botanical
extracts have been found effective against Meloidogyne
species in a number of prior investigations [5-7]. For
example, Azadirectha indica contains nematicidal potential
[8-9] and Lawsonia inermis also [10]. The aim of present
study was to evaluate the nematicidal potential of some
common botanicals against M. incognita under laboratory and
greenhouse condition. Potentiality of these botanicals was
also observed in plant growth and vyield improvement,
reduced galling and nematode populations.
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MATERIALS AND METHODS

Collection and maintenance of inoculums

Brinjal roots infected with M. incognita were collected
and brought to the laboratory for isolation of egg masses in
order to maintain the inoculation of root-knot nematode. The
egg masses were picked up gently from infected plant roots
and stored in Petri plates containing sterile water. Petri plates
were exposed with 25+2°C. Newly hatched juveniles were
collected in a Petri dish and their population was counted in a
counting dish under stereo zoom microscope.

Preparation of plant extracts and manure

Five botanicals (Azadiracthta indica, Jatropha curcas,
Lawsonia inermis, Jatropha curcas Polyalthia longifolia, and
Vachellia nilotica) from five distinct botanical families were
taken at their vegetative stage from various localities of AMU
campus. Plant leaves were wrapped in papers and dried in a
laboratory incubator at 58°C for 24 hours before grinding into
fine powders with a commercial grinder.

Agueous extracts were prepared by dissolving 1.0, 2.0,
3.0, 4.0, and 5.0 g of powder in 1000 ml glass flasks
containing 100 ml of solvent (DW). The flasks were shaken
for 4 hours at 500 rpm using an orbital shaker. To eliminate
debris, the mixture was filtered via Whatsmann No.1 filter
paper and centrifuged for 15 minutes at 1500 rpm. Final
volume was maintained 1000 ml by adding DW. Such
solution was used as a ‘stock solution” and required
percentage of extract solutions were made from this stock
solution [11]. Likewise, for preparing the manures, different
botanicals were properly chopped and kept in a autoclaved
pot. This pot was regularly watered up to watering capacity.
Ripened dry compost was collected after three months and
nutrient values were analyzed [12].

Biological assays
In vitro evaluation of hatching and mortality

The effect of aqueous extracts at various
concentrations was used to examine the mortality of
nematodes juveniles as per procedure described by Zaidat et
al. [13]. Using probit analysis, the lethal concentrations (LCso
and LCgo) required to kill 50% and 90% respectively were
estimated [14]. Similarly, hatching inhibition was observed
using the following formula:

R (HI) = [Nie-Neh/Nie] x 100

Where Nie denotes the number of eggs lay at the start, and
Neh denotes the number of eggs that have hatched [11, 13].

Pot experiment

A pot experiment was carried out to know the growth
promoting potential of A. indica, J. curcas, L. inermis, P.
longifolia, and V. nilotica on V. radiata 100g botanicals
(composted/ manure) was manually applied in the pot before
sowing of seeds. After 15 days of germination, 2000 freshly
hatched J2 was inoculated around the roots of V. radiata.

Data collection and observations
Growth and yield observations

Growth parameters (plant length, fresh and dry weight
of plant shoot and root, pods per plant and weight of 100
seeds) were recorded upon termination of experiment. The
harvested plants were kept in a laboratory for analyzing
different morphological, physiological and biochemical
parameters.

Physiological observations

The nitrate reductase activity (NRA) of fresh leaves
was determined according to Jaworski [15]. The leaf
chlorophyll was estimated by using the procedure of Arnon
[16]. Similarly, carotenoid was estimated by using the
protocol described by Kirk and Allen [17]. Moreover, protein
estimation was done by Lowry et al. [18].

Nematological observations

The number of galls per root system, egg masses per
root system, and eggs per egg mass were all carefully counted
by manual process, Rf was also calculated. The final
nematode population per 250 gm of soil was estimated using
40X magnification after they were extracted through the
procedure of Cobb’s sieving and decanting method [19].

Statistical analysis

Data were subjected to Analysis of variance
(ANOVA). Duncan’s Multiple Range Test was used to find
out significant difference among the treatments. Mean values
were considered significant at P<0.05 [20]. LCso and LCgo
were calculated by the AAT Bioquest.

RESULTS AND DISCUSSION

In vitro experiment
Effect of plants extract on the nematodes hatching and
mortality

The study revealed that highest hatching inhibition
was observed in A. indica treated plants followed by V.
nilotica, L. inermis, J. curcas and P. longifolia. The 240 hours
exposed plants exhibited highest inhibition (92.6) in A. indica
followed by 168 hours (154). Similar pattern of hatching
inhibition was also observed in rest of plant extracts. Further,
minimum inhibition was monitored in P. longifolia where
240 hours exposed plants showed 519.8 and 168 hours
exposed exhibited 535.8 nematodes (Table 1). To check the
nematicidal potential of botanical extracts, different
botanicals were used for this purpose; it was observed that A.
indica exposed plants for 120 hours registered maximum
(81.8) mortality followed by 96 hrs (76.2), 72 hrs (59.0), 48
hrs (48.2) and 24 hrs (37.6) in all concentrations. On the other
hand, minimum mortality of juveniles was seen in P.
longifolia treated plants where 120 hrs exposed case exhibited
50.6 juveniles followed by 96 hrs (46.6), 72 hrs (38.6), 48 hrs
(32.2), and 24 hrs (30.2) (Table 2).

Table 1 Effect of different concentrations of various botanicals upon the Meloidogyne incognita mortality in vitro

Botanicals Duration of No. of J2 dead + SE (= % of SE) in extracts of various concentrations
Exposure (in hrs) 0.01% 0.02% 0.03% 0.04% 0.05%

Azadiracthta 24 10.2 £1.69 17.4 £1.33 24.4 +1.82 31.6+2.11 37.6+2.53
indica (£16.53%) (£7.64%) (£7.45%) (£6.68%) (£6.72%)
48 12.2£1.14 21.2+1.14 31.6+2.11 38.6 +2.53 48.2 +3.24

(£9.37%) (£5.39%) (£6.68%) (£6.54%) (£6.73%)

79 19.2 £1.69 31.6 +0.99 41.4 +2.37 48.4 +2.95 59.0 £3.39

(£8.78%) (£3.16%) (£5.72%) (£6.09%) (£5.75%)
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96 21.4+1.59 40.4 +1.82 53.2+3.24 63.8 +£3.64 76.2 +4.08

(£7.44%) (£4.50%) (£6.10%) (£5.70%) (£5.36%)

120 24.4 +1.82 46.8 +2.79 57.6 +3.69 69.8 £3.99 81.8 +4.40

(£7.45%) (£5.98%) (£6.42%) (£5.71%) (£5.38%)

Jatropha 24 5.6 +0.48 12.2 £0.73 20.2+1.14 26.8 +2.43 32.4+1.82
curcas (£8.57%) (£6.01%) (£5.66%) (£9.08%) (£5.61%)
48 8.6 +0.99 16.2 £0.73 25.8 £1.44 30.6 +2.11 36.6 +2.53

(£11.62%) (£4.53%) (£5.58%) (£6.90%) (£6.90%)

79 14.8 £0.73 24.6 £1.33 25.8£1.44 38.4+1.82 45.2 +2.09

(£4.96%) (£5.40%) (£5.58%) (£4.73%) (+4.63%)

96 16.8 £1.30 27.6£1.18 36.2 £1.90 43.8 +2.27 50.8 £2.79

(£7.74%) (£4.26%) (£5.25%) (£5.18%) (£5.51%)

120 18.4 £0.99 30.2 £1.57 34.2 +1.57 46.4 +3.01 53.2+2.73

(£5.43%) (£5.19%) (£4.58%) (£6.49%) (£5.13%)

Lawsonia 24 6.4 +0.99 13.4 £0.99 21.8+1.99 27.2 £1.57 33.4+1.82
inermis (£15.62%) (£7.46%) (£9.17%) (£5.76%) (£5.44%)
48 9.2 +0.73 18.0 £1.39 26.2 £1.57 31.6+2.11 38.4+2.37

(£7.97%) (£7.70%) (£5.98%) (£6.68%) (£6.17%)

79 16.0 £1.39 26.4£1.82 33.4+1.82 39.6 £2.67 46.6 +3.69

(£8.66%) (£6.88%) (£5.44%) (£6.75%) (£7.94%)

96 18.2 £0.73 32.6 +2.37 45.0 +2.56 52.2+2.93 58.8 £3.12

(£4.03%) (£7.26%) (£5.68%) (£5.62%) (£5.31%)

120 20.6 £1.33 35.6 +2.67 48.0 +2.56 56.8 £3.12 64.0 £3.39

(£6.45%) (£7.51%) (£5.32%) (£5.50%) (£5.30%)

Polyalthia 24 4.6 +0.99 10.4 £2.02 19.0 £1.39 24.4 £2.02 30.2+2.73
longifolia (£21.73%) (£19.40%) (£7.29%) (£8.27%) (£9.04%)
48 6.8 +1.14 14.8 £1.30 23.6 £0.99 27.8+1.44 32.2+2.51

(£16.81%) (£8.78%) (£4.23%) (£5.18%) (£7.80%)

79 13.0£1.39 22.2 +£1.57 29.2 42,51 33.8+2.27 38.6+1.82

(£10.66%) (£7.06%) (£8.60%) (£6.71%) (£4.71%)

96 15.4 £0.99 25.2 £1.57 33.4 +6.09 40.4 +1.82 46.6 +2.53

(£6.49%) (£6.22%) (£18.24%) (£4.50%) (£5.42%)

120 17.0 £1.39 27.4£1.82 35.8+1.69 42.4 +2.67 50.6 £2.95

(£8.15%) (£6.63%) (£4.71%) (£6.30%) (£5.82%)

Vachellia 24 7.2+0.73 14.2 £0.73 22.8+1.90 28.8+1.90 35.2+1.57
nilotica (£10.19%) (£5.16%) (£8.33%) (£6.60%) (+4.45%)
48 10.6 £1.33 18.8 £1.44 28.8+1.44 34.6+1.82 43.4 +2.67

(£12.54%) (£7.66%) (+5.00%) (£5.25%) (£6.16%)

79 17.8 £1.68 28.6 £2.02 39.2+1.90 48.0 +2.97 56.2 +2.73

(£9.47%) (£7.06%) (+4.85%) (£6.19%) (+4.86%)

96 19.8 +1.44 32.8+1.90 49.6 +3.69 59.4 +2.67 69.6 +£3.19

(£7.27%) (£5.79%) (£7.46%) (£4.50%) (£4.59%)

120 22.4+1.31 37.6+2.11 52.6 +3.19 63.8 +2.73 72.8+3.24

(£5.86%) (£5.61%) (+6.08% (£4.28%) (+4.46%)

Control 00.0 +0.00 00.0 +£0.00 00.0 +0.00 00.0 +0.00 00.0 +0.00
(in DW) (+0.00%) (+0.00%) (+0.00%) (£0.00%) (£0.00%)

Each value is the mean of five replicates
SE- Standard error, DW- Distilled water
Values of percent of standard errors are given in brackets

Table 2 Effect of different concentrations of various botanicals upon the Meloidogyne incognita (J2) mortality in vitro

Botanicals Duration of exposure LC50 value in percent LC90 value in percent
(95% CL) (95% CL)
Azadiracthta indica 24 0.072 0.267
48 0.053 0.127
72 0.040 0.102
96 0.027 0.067
120 0.023 0.061
Jatropha curcas 24 0.091 NaN
48 0.075 0.463
72 0.062 0.234
96 0.049 0.162
120 0.043 0.132
Lawsonia inermis 24 0.083 0.639
48 0.072 0.249
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72
96
120
Polyalthia longifolia 24
48
72
96
120
Vachellia nilotica 24
48
72
96
120

2221
0.051 0.150
0.036 0.089
0.032 0.092
0.121 NaN
0.084 NaN
0.075 0.425
0.057 0.265
0.050 0.149
0.077 0.490
0.061 0.170
0.042 0.129
0.032 0.077
0.028 0.069

LCso- Lethal concentration caused 50% mortality after 24, 48, 72, 96 and 120 hours at 95% confidence limit
LCgo- Lethal concentration caused 90% mortality after 24, 48, 72, 96 and 120 hours at 95% confidence limit

CL- Confidence limit
Effect of lethal concentration (LCso and LCgo)

The botanicals with least LCsp and LCgy values
revealed highest mortality and higher LCso and LCq values

showed lesser mortality of Meloidogyne incognita. It was
observed that least LCso and LCqy values were recorded in
Azadirectha indica treated samples for 120 hours and
followed by 96, 72, 48 and 24 hours (Table 3).

Table 3 Effect of different concentrations of various botanicals upon the Meloidogyne incognita hatching in vitro

Duration of _ No. of J2 hatched + SE (+ % of SE) in extracts of various concentrations (after D7 and D1o)
Botanicals pge 0.01% 0.02% 0.03% 0.04% 0.05% (?:r[‘)t\r,‘\’/')
Azadiracthta 168 743.2+28.19 443.4+13.92 305.8 £10.30 221.4 £8.65 154.4 +6.69 960
indica (+3.79%) (+3.14%) (+3.37%) (+3.91%) (+4.33%)
240 7242 £22.45  402.6 £15.05  254.8 £7.83 164.2 +6.89 92.6 £3.99 960
(+3.10%) (+3.74%) (+3.07%) (+4.19%) (+4.32%)
Jatropha 168 883.4+£34.81 733.2+24.62 641.4+19.49 515.8 £16.02  403.4 +12.95 960
curcas (+3.94%) (+3.36%) (+3.04%) (+3.11%) (+3.21%)
240 878.6 £32.70 722.2+22.45 626.6 £16.00 495.8 +12.22  378.6 £9.75 960
(£3.72%) (£3.11%) (£2.55%) (£2.46%) (£2.58%)
Lawsonia 168 822.4+33.83 526.6+17.55 481.4+14.12 341.2£12.48  262.6 £8.24 960
inermis (£4.11%) (£3.33%) (£2.93%) (£3.66%) (£3.14%)
240 813.8+31.89 503.6+14.24  456.0 £11.74 309.0 £7.67 226.6 +6.86 960
(£3.92%) (£2.83%) (£2.58%) (£2.48%) (£3.03%)
Polyalthia 168 902.2 £37.28 775.6+31.59 683.4 £18.83 602.2 £14.41  535.8 +15.83 960
longifolia (+4.13%) (+4.07%) (+2.75%) (+2.39%) (+2.95%)
240 898.8 +36.03 767.8+2541 672.6 £17.38 588.6 £13.49  519.8 +13.47 960
(+4.01%) (+3.31%) (+2.58%) (+2.29%) (+2.59%)
Vachellia 168 805.8 +29.55 533.2+15.39 414.6 £13.04 307.8 £11.50  232.2+7.75 960
nilotica (+3.67%) (+2.89%) (+3.15%) (+3.74%) (+3.34%)
240 794.8 £26.27 507.2+14.22 381.8 £11.47 269.2 £9.33 189.4 £7.68 960
(£3.31%) (£2.80%) (£3.00%) (£3.46%) (£4.06%)

Each value is the mean of five replicates
SE- Standard error, DW- Distilled water
Values of percent of standard errors are given in brackets

Pot experiment
Effect on growth and yield parameters

This experiment was performed to examine the impact
of botanicals on growth and yield, physiological and
nematological parameters infesting V. radiata crop. Applied
manures significantly increased the growth and vyield, and
physiological parameters of the crop plants.

Present experiment revealed that shoot, root, and plant
length significantly increased by 32.53 cm (50.53%),
14.66cm (52.07%) and 47.19 (52.40%) respectively. In fresh
weight of shoot, root, and total fresh weight was also
increased by 22.54g (52.40%), 8.60g (50.88%), and 31.14g
(51.97%) respectively. Dry weight of shoot, root, and total
dry weight of plant increased by 6.77g (48.79%), 1.33g
(44.57%), and 5.47g (48.08%) respectively in pots treated

with A. indica. Similarly, pods formation per plant was also
increased by 17.48 (52.66%) and the weight of 100 seeds
increased by 5.569 (68.99%). Plants treated with P. longifolia
manure showed the minimum improvement in growth and
yield variables. Growth variables like shoot, root, and total
plant length was increased by 25.19 cm (16.57%), 11.16 cm
(15.77%), and 36.35 cm (16.32%) respectively; fresh weight
of shoot, root, and total fresh weight increased by 17.38 gm
(17.51%), 6.63 gm (16.32%), and 24.01 gm (17.18%); dry
weight of shoot, root, and total dry weight of plant increased
by 5.40 gm (18.68%), 1.11 gm (20.65%), and 6.15 gm
(12.43%) respectively. In comparison to the infected control,
the number of pods per plant increased by 13.51 (17.99%) and
the weight of 100 seeds increased by 4.25g (29.18%) (Table
4).

' CARAS



2222

Res. Jr. of Agril. Sci. (Nov-Dec) 12(6): 2218-2224

Table 4 Effect of various botanicals (100g/kg of soil) upon the Meloidogyne incognita in relation to the plant length (shoot
length and root length), weight (fresh and dry weight), number of pods/plant and weight of 100 seeds of Vigna radiata

Length (cm) Fresh weight (g) Dry weight (g) Pods Weight
Treatments Shoot Root Total Shoot Root Total Shoot Root Total plant? Oica/e%jzo
Control 4401% 19.76° 63.77° 30.40° 11.62° 4202° 925° 1878 11.12° 23697 7.33°
Meloidogyne incognita  21.617  9.64" 31.25¢ 14.79' 5709 20.49° 4558 0927 5479 1145 3.20f
Meloidogyne incognita + 55 oan 4 660 47.19" 22.54° 860° 3114 677° 1.33° 810° 1748° 556
Azadiracthta indica
Meloidogyne incognita + oo ooce 15 010 33069 18.24° 6.97° 25218 559° 1.16% 675 14220 4.32°
Jatropha curcas
Meloidogyne incognita + og sgca  1334c 427300 20270 7790 28.06™ 6200 1.5 7450 15.67° 4.987
Lawsonia inermis
Meloidogyne incognita + ,o o 19 15e 35350 17.38" 6.63" 24.01¢ 540' 1119 615 1351° 4.25'
Polyalthia longifolia
Meloidogyne incognita + 5 g1 14 0300 44,64 21.33% 8.14° 2047 6.67° 150° 8.17° 1637 5.21°

Vachellia nilotica

Each value is the mean of five replicates

The values in each column followed by same letter are not significantly different according to Duncan’s Multiple Range Test (DMRT) at

P<0.05. C- Control

Effect of botanicals on the physiology of V. radiata
Observed data revealed that A.indica treated plants

registered highest NRA 0.342 (55.45%), over nematode

inoculated control followed by V. nilotica 0.332 (50.90%),

L.inermis 0.294 (32.72%), J. curcus 0.254 (14.54%) and P.

longifolia 0.258 (17.27%).

Other

examined

(Total

chlorophyll, carotenoids and proteins) parameters exhibited
similar pattern of response (Table 5).

Table 5 Effect of various botanicals upon the Meloidogyne incognita in relation to the physiological parameters of Vigna

radiata

Treatments NRA Total chlorophyll  Carotenoids Proteins
Control 0.460? 2.0178 0.353% 5.1502
Meloidogyne incognita 0.2209 1.0008 0.1709 2.5209
Meloidogyne incognita + Azadiracthta indica 0.342b 1.515° 0.267° 3.815°
Meloidogyne incognita + Jatropha curcas 0.254¢ 1.292¢ 0.229¢ 3.254¢
Meloidogyne incognita + Lawsonia inermis 0.294¢ 1.362¢ 0.241¢ 3.437¢
Meloidogyne incognita + Polyalthia longifolia 0.258f 1.226f 0.227f 3.064f
Meloidogyne incognita + Vachellia nilotica 0.332°¢ 1.423° 0.251° 3.588°¢

Each value is the mean of five replicates

The values in each column followed by same letter are not significantly different according to Duncan’s Multiple Range Test (DMRT) at

P<0.05. C- Control

Effect on the nematode related parameters
Highest suppression in nematode related parameters
like galls, eggmasses, egg per eggmass and total nematode

population was observed in A indica inoculated plants
followed by V. nilotica, L. inermis, J. curcas, and P.
longifolia (Table 6).

Table 6 Effect of various botanicals upon the Meloidogyne incognita in relation to the nematode related parameters of
Vigna radiata

Number of Number of Number Reproduction Final
Treatments galls/root  eggmasses/  ofegg/ ; nematode
actor (Rf) .
system root system  egg mass population
Control - - - - -
Meloidogyne incognita 161.00? 69.00? 143.00? 5.532 11067.002
Meloidogyne incognita + Azadiracthta indica 93.00¢ 39.00¢ 109.00¢ 3.75f 7494.00
Meloidogyne incognita+ Jatropha curcas 112.00° 47.00P 132.00° 4.55¢ 9095.00¢
Meloidogyne incognita+ Lawsonia inermis 105.00°¢ 43.00° 122.00¢ 4.29¢ 8574.00¢
Meloidogyne incognita+ Polyalthia longifolia 113.00° 47.00P 133.00° 4.63° 9250.00°
Meloidogyne incognita+ Vachellia nilotica 101.00¢ 42.00¢ 119.00¢ 4.14° 8280.00°

Each value is the mean of five replicates

The values in each column followed by same letter are not significantly different according to Duncan’s Multiple Range Test (DMRT) at

P<0.05. C- Control

From the above experiment it is clear that botanicals
used for treatments contains some growth promoting as well
as nematicidal compounds. These chemicals are toxic in
nature to the nematodes. Such chemicals are not required by
the individual plant but used in defense system. These

metabolites have the nematicidal capacity against the
phytoparasitic nematodes [21-22]. Plants have some
chemicals which have been proven proved growth promoting
in nature such as D. inoxxia, L. camara, A. mexicana, H.
integrifolia, A. scholaris and P. dulce have plant promoting
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ability in V. radiata [23]; Ulva lactuca treated plants showed
significant improvement in growth and biochemical
parameters of V. radiata [24]. Leaves extracts of some
indigenous plant species like A. indica, Allium sativum,
Polygonum lanatum, Allamanda cathartica, Terminalia
arjuna and P. longifolia was found effective against the
disease of V. radiata [25]. A. indica have secondary
metabolites like Azadirachtin [26] and Nimbin, Salanin [8],
3-acetyl-1-tigloylazadirachtinin and 3-tigloylazadirachtol
were collected from its underground parts [27] which are
nematicidal in nature. Ferulic, gallic, and tannic acids were
found in the bark of A. indica [28], alkaloids, phenolics,
flavonoida, glycosides, coumarins, saponins and tannins in J.
curcas [29-31], Naphthoquinone derivatives, coumarins,
xanthones, tannins, flavonoids, triterpenes, and sterols were
also identified in L. inermis [32], P. longifolia contains
diterpenoides, alkaloids, tannins, and mucilage [33-35] and V.
nilotica contains tannins (astringent) [36].

In the present study, aqueous extract of A. indica, J.
curcas, L. inermis, P. longifolia and V. nilotica showed
nematicidal potential in terms of nematode hatching and
mortality. Out of 5 botanicals, A. indica was found highly
effective in all concentration as compared to the remaining
botanicals that were used in the experiment.

The results of in vitro mortality showed that the plant
extract of A. indica have highest nematicidal potential against
M. incognita at D5. Extracts of A. indica, after the 24, 48, 72,
96, and 120 hours of exposure gave different values of LCsp
as well as LCqo compared to control. Similar, results were also
observed by Zaidat et al. [13]. Researchers also found that at
lesser value of LCsg and LCgp exhibited most toxic and more
value of LCsp and LCgp exhibited least toxic [37].

Pot experiments revealed that botanical amended
plants registered good crop growth and yield. Pots treated
with A. indica manure showed maximum crop growth
followed by V. nilotica, L. inermis, J. curcus and P.longifolia.
Enhanced growth and yield of V. radiata in amended soil may
be due to poor nematode population and fortified soil.
Improvement in the biochemical parameters may be due to
healthy nature of crop after amending the manure. Nematode
related parameters were diminished significantly due to
presence of some nematicidal compounds in the used

botanicals [8], [27].
CONCLUSION

This research have clearly indicates that use of five
botanicals in the form of aqueous extract in vitro increase the
mortality rate of J2s and decrease the rate of egg hatching of
M. incognita in each level of concentration. This inhibitory
effect may be due to presence of various chemical compounds
in the botanicals that were used. Green house experiment
gave results with significant improvement with A. indica.
Plant length, plant weight in fresh and dry condition, number
of pods per plant and biomass of seeds increase with
significant difference compare to the control. These growth
factors directly associated with the improvement in the
biochemical parameters mainly protein contents. The results
obtained from the use of A. indica, J. curcas, L. inermis, P.
longifolia and V. nilotica indicate that further study can be
done on the specific substance/components which affect the
M. incognita population, improve the protein contents in the
seeds and balanced the soil properties. Alternative treatments
can be used in the further study which are available in access
but not used by our farmers. For example, paddy straw
produced in million tonnes each year by the farmers of
Haryana, Punjab and Western Uttar Pradesh causes pollution,
if burned to clear the field for next crop, in New Delhi and
nearby areas of India.
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