Abstract

Root-knot nematode disease caused by Meloidogyne incognita (Kofoid and White) Chit wood) is one of the major
constraints for successful cultivation of tomato (Lycopersicon esculentum Mill.) in Ethiopia. Hence, the present study
was conducted to evaluate the effect of leaf and seed extracts of four botanicals viz., Rape seed (Brassica napus
L.), Lantana (Lantana camara L.),

pveniles of M. incognita in vitro at the 10% concentration after
72 h of exposure time. There were no signifcant differences among the treatments of rape seed leaf (84.7%) at 10%
concentration and
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report gives good indication of the losses due to the disease can cause
in major tomato producing areas of Ethiopia particularly in Ambo and
Toke Kutaye district of West Showa, Ethiopia. Meloidogyne spp. is one
of the most harmful nematode pests in both tropical and sub-tropical
crop production regions and cause extensive economic damage
worldwide [10,11]. Many workers have attempted to assess crop losses
caused by plant parasitic nematode species in Ethiopia [12,13]. Tomato
root-knot nematode species viz., Meloidogyne incognita, M. javanica
and M. ethiopica have been reported to occur in Ethiopia [14,15].
Tadele and Mengistu [15] reported that the occurrence of M. incognita
on tomato in the Eastern part of the country, particularly in Eastern
Hararghe, where many vegetable crops were attacked by root-knot
nematodes. Apart from the Eastern parts of the country, root-knot
nematode, M. incognita is the major problem in tomato cultivation in
the Central and Western parts of the country [16].

Several methods are known to manage the root-knot nematode
which includes the use of nematicide, organic amendments, resistant
cultivars, soil solarization and biological control and these have been
used with di erent levels of success on tomatoes [17,18]. However,
detrimental environmental e ects associated with chemical control
and the recent losses of methyl bromide as a multipurpose soil
fumigant have spurred research into nematode control alternatives
[19]. In view of the uneconomical and hazardous e ects of chemical
nematicide, researchers have focused their attention to adopt biological
control of Meloidogyne spp. [20]. e persistent pressure on farmers
to adopt strategies that do not pollute the environment has increased
urgency in the search for alternative sustainable methods [21,22].
Bio-control appears to o er an environmentally safe and ecologically
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were again placed on sides of the seedlings. To get regular supply and
su cient culture of root-knot nematode for subsequent experiments,
M. incognita was sub-cultured by inoculating juveniles to freshly
transplanted tomato seedlings raised in sterilized soil in pots.

e pure cultures of M. incognita were raised from single egg mass
and maintain on tomato roots in wire house. Infected plants then
uprooted from soil and the entire root system was dipped in water
and washed gently to remove adhering soil particles. Egg masses of
nematodes were picked up and kept it in small sieves.  en the sieves
were placed in sterilized plastic plates and pour the water up to neck of
the sieves and kept in the laboratory at room temperature. A er2to 7
days, eggs were hatched and active juveniles cross the sieve and settle
down in plastic plates. e J, juveniles were collected and then counted
by using eelworm nematode counting dish for experimental study.
Population densities of J, were determined from one ml aliquot of an
inoculum suspension. 100 J
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atgermination potand a er 21 days, seedlings were transplanted to the
green house pots. One seedling per pot was maintained at the center.

e experiments were laid out in Complete Randomized Design (CRD)
with three replications. Tomato potted plant soils were inoculated with
2 ml suspension of 2000 freshly hatched second stage juveniles (J,) of
M. incognita and also infested with 10 ml of each botanical and 20 ml
of
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nematodes and inactive pathogen enzymes but also help in tolerance
to stress condition by enhanced root development. It participates in
solubilization of inorganic nutrients [66]. e shortness’ of the plant
height might be due to the stunting action of
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as suggested by Abdi M [72].

Number of egg masses per root system: ere were signi cant
di erences between treatments on egg mass reduction over inoculated
control (Table 5). Similarly all the treatments were found to be highly
e ective in their ability to reduce egg mass per root system when
compared with inoculated control/untreated plants. e highest and
the lowest egg mass reduction was observed in pots treated with L.
camara combined with T. harzianum and botanical rape seed leaf
over inoculated control. e highest percentage of egg mass reduction
was observed with pots treated with combination of L. camara and T.
harzianum (87%) and followed by combination of neem seed with T.
harzianum (85%) and T. harzianum alone (80%). Concerning thee ect
of rape seed on nematodes it is true with results reported by Johnson
etal. [73].

Final nematode population and reproduction factor: e
suppressive e ect of aqueous plant extracts and T. harzianum was
recorded as the nematode population in the soil at the end of the
experiment 90 days a er nematode inoculation. Signi cantly, the
less number of parasitic nematodes was observed in the soil samples
obtained from pots treated with L. camara with T. harzianum as
compared to the control. Among treatments, pots treated with L.
camara and T. harzianum showed more e ective in reducing the nal
nematode population over inoculated control. For this reason it is
suggested that the use of plants residue too would be more e cient
against nematodes when used in combination with other management
practices that are currently available. Except rape seed there were no
signi cant di erence between pots treated with botanicals each other.

e maximum and minimum nal nematode population was recorded
from combination of rape seed leaves and T. harzianum and Lantana
leaveswith T. harzianum, respectively, (Table5).  ehighest percentage
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the soil could be due to the chemicals present in the extracts that
possess ovicidal or larvicidal properties resulting in inhibition of its
multiplication. T. harzianum and L. camara not only could decrease
nematode population but also increase growth parameters of tomato.

Fruit number per pot: Highest number of tomato fruit was found
in pots treated with lantana camara + T. harzianum followed by neem
seed+ T. harzianum over inoculated control (Table 7). Among all
treatment the lowest number of fruit was recorded from pots treated
with rape seed leaves.  ere were no signi cance di erence between
pots treated with only botanicals but they were signi cant di erence
from inoculated control. e inability of the control plants to ower
and fruit is probably due to the combined action of the nematode and
inadequate availability of nutrients.

Yield of tomato per hectare: Application of aqueous plant extract
and T. harzianum on root knot nematodes; Meloidogyne incognita
infested pot shows signi cantdi erence (P=20.0001) on yield of tomato
over control (Table 7). e highest yield of tomato was observed in
pots treated with combination of Lantana camara with T. harzianum
and followed by neem seed with T. harzianum over inoculated control,
respectively. e lowest yield was observed in pots treated with
aqueous rape seed leaf extracts. e presence of nematode on tomato
plants signi cantly a ected their yield, un inoculated plants had 82%
yield higher (P=20.0001) than inoculated plants. Root colonization by
Trichoderma spp. frequently enhances root growth and development,
crop productivity, resistance to a biotic stresses and uptake and use
of nutrients [82,83]. Cuevas VC [84] showed that the presence of the
fungus in the soil in su cient population resulted in the uptake of
more mineral nutrients especially P and Zn available for plant use that
increased crop growth and yield in the screen house and farmers’ eld.

Conclusions

For its management, di erent plant species (botanicals) and an
antagonistic fungus, T. harzianum were being tried in di erent forms
as an alternative to nematicide. Water extract of all tested plants
signi cantly inhibited egg hatching of nematode and resulted in 100%
mortality of the second juveniles of M. incognita in vitro a er 72 h of
exposure. Results on mortality of infective juveniles (J,) up to 100%

in72 h and egg hatch inhibition up to 96% in seven day duration
were observed in test tubes treated with neem seed and
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