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ABSTRACT:

A study was conducted in Jalingo Nigeria to determine the nematocidal activity of water extract of flower powder of
Bombax costatum against the eggs and J2 juveniles of Meloidogyne javanica in the laboratory. For both egg hatch
inhibition and juvenile mortality, 15 Petri-dishes were used for each and were arranged in Complete Randomized
Design (CRD). For egg hatch inhibition test, 500 suspended in 10 ml distilled water were dispensed into each of 15
Petri-dishes used. Five treatments used included crude extract (stock solution) of B. costatum, 5 ml, 10 ml and 15 ml
dilutions and control which were also dispensed into the petri dishes. Hatched nematodes were counted after three
days. For juvenile mortality test, 500 J2s suspended in 10 ml distilled water were dispensed into each of 15 Petri-
dishes used. The five treatments used included crude extract (stock solution) of B. costatum, 5 ml, 10 ml and 15 ml
dilutions and control which were also dispensed into the petri dishes. Dead nematodes were counted after every day
for three days. Data collected was analyzed. Results showed that the 100% concentration (crude extract) treatment
gave the highest egg hatch inhibition and juvenile mortality of 89.33% and 94.33% respectively. This is an
indication of the potential of flower powder of B. costatum to limit these inoculums of M. javanica and therefore

reduce their damage potential. Pot and field trials will be needed before can be recommended for wider use.
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INTRODUCTION

Root-knot nematodes (RKN) are pests that cause huge
devastation to crops worldwide. In fields with high
RKN infestation rates, up to 80% vyield loss can be
recorded and this may be accompanied by increase in
soil-borne disease severity (Bourne et al. 2004;
Kagkavalci 2007; Aissani et al., 2015; Hussain et al.,
2016; Khalil and Darwesh, 2018). Inoculation of
eggplants with 4.7 and 3.2 M. javanica eggs and
juveniles/g soil respectively resulted in 50 % yield
losses and shoot growth (Moosavi, 2014). Biological
agents such as bacteria, fungi, actinomycetes and
viruses that decrease the disease-causing activities of
pathogens have been used (Symondson et al., 2002) as
agents of control. Chemicals such as carbofuran and
methyl bromide have been used to control RKN
(Fatoki, 2001; Adegbite, 2003; Orisajo and Dongo,
2007; Orisajo et al., 2008) but their extreme level of
toxicity to man, plants and environmental pollution
has precluded them from such use. Attention then
turned to the use of plants in the form of powders,
extracts and compost to control RKN and they have
been found to be effective in reducing the harmful
activities of nematodes on crops as well as being non-
toxic to man and the environment (Coltro-Roncato et
al., 2016; Bajestani et al., 2017; Bakr, 2018;
Ogwulumba and Ogwulumba, 2018; Aji et al., 2019;
Mamman et al., 2020; Moazezikho et al., 2020;
Mamman et al., 2021). This necessitated the use of B.
costatum to find out if it has the potential to curb

damage to crops by M. javanica. Bombax costatum is
a deciduous small tree 3 — 15 m tall with flowers
whose petals are red to orange but rarely yellow in
colour; it is a common tree of savannas of West
Africa and the calyx of the flower are cooked and
eaten as vegetable or added to sauces to thicken them
(Burkhill, 1985).

MATERIALS AND METHODS

The experiments (egg hatch inhibition and juvenile
mortality tests) were carried out in the laboratory of
the Department of Agronomy, Taraba State
University, Jalingo in 2018.

Analysis of the phytochemical constituents of powder
of red silk cotton (Bombax costatum) flowers (calyx
and corolla) was carried out at the laboratory of
Department of Biochemistry, Faculty of Life
Sciences, Modibbo Adama University, Yola.

Preparation of Plant Extracts: The flowers (calyx
and corolla) of red silk cotton plant (B. costatum)
were collected from the trees within and around the
university campus in Jalingo and dried in the shade on
sacks. They were ground to powder using mortar and
pestle. The powders were stored in plastic containers.
Extracts were prepared as described by Umar (2009).
Fifty grams of the powder of B. costatum flower was
turned into a 5 litre plastic container and 500 ml
distilled water was added and left to stand for 48
hours. It was then filtered through Whatman No.1
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filter paper. The filtrate obtained (stock) was labelled
crude extract (100 % filtrate). The stock or crude
extract (20 ml) was diluted with 5 ml, 10 ml and 15
ml distilled water to obtain 5 treatments including
crude extract (stock solution), 5 ml dilution, 10 ml
dilution and 15 ml dilution and 100% distilled water
was used as control (CT).

Inoculum Source/Nematode Eggs and Juveniles
Extraction

Second stage juveniles of M. javanica were isolated
from tomato roots through the modified Baermann
method (Whitehead and Hemming, 1965). Sieves
lined with tissue paper were placed on shallow plastic
trays with macerated okra roots placed on the sieve
and water was poured into the tray by the side. The set
up was allowed to stand for 24 hours and nematode
juveniles were collected by decanting into a beaker.
Nematode in 10 ml aliquots of the suspension were
counted under a stereoscopic microscope using a grid
counting dish and an average of 500 nematode
juveniles were used for juvenile mortality.

Nematode eggs were extracted from okra roots by
agitating the root segments of 1 — 2 cm in 0.05%
sodium hypochlorite (NaOCI) for 2 — 3 minutes as
described by Hussey and Barker (1973). These eggs
were then collected and rinsed with tap water on
nested 150- and 25-um pore sieves (Dong et al.,
2007). They were used to prepare a suspension of
nematode eggs at a concentration of 100 eggs/ml.

Egg Hatch Inhibition Test: Eggs of M. javanica
were dispensed into petri-dishes at the rate of 500
eggs/10 ml suspension. Into this was added 10 ml
concentration of treatment and this was carried out for
each of the five treatments which included the crude
extract, 5 ml, 10 ml and 15 ml dilutions and control
designated as CT. The set up was replicated three
times. There were 15 petri-dishes in all and they were
arranged in complete randomized design (CRD). This
set up was allowed to stand for three days after which

hatched nematodes were counted under a stereoscopic
microscope.

Juvenile Mortality Test: Second stage juveniles (J2)
of M. javanica at 500/10 ml of nematode suspension
were dispensed into a petri-dish to which was added
10 ml concentration of treatment. Each of the five
treatments (T1 - crude extract, T2 - 5 ml, T3 - 10 ml
and T4 - 15 ml dilution and control designated as T0)
received the same suspension. The set up was
replicated three times and arranged in complete
randomized design (CRD). A total of 15 petri-dishes
were used. Observation and counting of dead
nematodes was done every 24 hours for 72 hours
(three days).

All data collected was subjected to analysis of
variance (ANOVA) using SAS version 9.4 and means
separated by New Duncan’s Multiple Range Test
(NDMRT) at 5 % level of probability.

RESULTS AND DISCUSSIONS

Phytochemical analysis of ethanol extract of powder
of B. costatum flowers showed the presence of
saponins, tannins, flavonoids and alkaloids.

Results of the egg hatch inhibition test revealed that
the extract of B. costatum has the potential to inhibit
the hatching of M. javanica eggs. The crude extract
(stock solution) recorded significantly (p >.05) higher
egg hatch inhibition than the three dilutions and
control with 90.33 %. This was followed by the 5 ml
dilution with 83.33 %, 10 ml dilution with 59.33 %
and 15 ml dilution with 40.33 %. The least was
control (100 % distilled water) with 15 % egg hatch
inhibition (Figure 1). Laboratory analysis showed that
the extract contained phytochemicals which may have
been responsible for the egg hatch inhibition
observed. Similarly, Izuogu and Oyedunmade (2008)
reported that mortality of juveniles, egg hatch
inhibition and development of infective second stage
juveniles of Meloidogyne incognita was caused by the
presence of saponins and flavonoids in Phyllanthus
amarus, Morinda lucida, Cymbopogon citratus.
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Figure 1: Effects of Extracts of B. costatum on Hatching of M. javanica Eggs

Result of the juvenile mortality test showed that the
crude extract of B. costatum flower powder and its
dilutions recorded significantly (p >.05) higher
mortality of M. javanica juveniles than control (Figure
2). The crude extract (T1) recorded the highest
mortality rate 24 hour after treatment with 81 % of the
nematodes dead. This percentage mortality increased
every 24 hours to 89 % mortality after 48 hours up to 94
% after 72 hours of juvenile exposure to the crude
extract. The 5 ml dilution (T2) showed similar trend
with a mortality of 56.33 % after 24 hours, 63.33 %
after 48 hours and 76.33 % after 72 hours. Control was
least with 1 % mortality after 24 hours, 8.33 %
mortality after 48 hours and 12.33 % after 72 hours
juvenile mortality. The finding of this research showed
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the crude or 100 % extract caused the highest mortality
of M. javanica juveniles and this is supported by Das et
al. (2021) who similarly reported that the 100 %
concentration of cabbage extract achieved 100 %
mortality of M. javanica juveniles and the lower
concentrations showed around 80 % mortality. EI-Nubi
el al. (2020) found that the stock solution or 100 %
extract of recorded total mortality of nematode
juveniles and Haroon et al. (2018), observed that
mortality increased with increasing concentrations of
extract. Also, the extracts of garlic and neem have been
reported to be better at suppressing root-knot nematodes
under both in vitro and field conditions (Abo-Elyousr et
al., 2010).

Treatment

Figure 2: Effects of Extracts of B. costatum on the Mortality of M. javanica Juveniles
Key: T1 - Crude extract (100% extract), T2 - 5 ml dilution (75 %), T3 - 10 ml dilution (60 %), T4 - 15 ml dilution (50 %), TO - Control (100 %
distilled water)
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CONCLUSION

The results revealed that the crude extract of flowers
of red silk cotton (Bombax costatum) greatly reduced
Meloidogyne javanica egg hatch and caused high
mortality of the nematode juveniles (J2s). further
studies should be carried out in pot and field
experiments to determine the effect of B. costatum
flower crude extract on Meloidogyne javanica under
these conditions.

REFERENCES

Abo-Elyousr, K.A., Khan, Z., Award, M.E. and
Abedel-Moneim, M.F. (2010). Evaluation of
plant extracts and Pseudomonas spp. For
control of root-knot nematode, Meloidogyne
incognita in tomato. Nematropica, 40:289-
299.

Adegbite, A.A. (2003). Comparative effects of

Carbofuran and water extracts of Chromolaena
odorata on growth, vyield and food
components of root-knot nematode-infested
soybean [Glycine max (L.) Merrill]. Ph.D
Dissertation, University of Ibadan, Ibadan,
Nigeria.PP?

Aissani, N., Urgeghe, P. P., Oplos, C., Saba, M. and
Tocco, G. (2015). Nematicidal activity of the
volatilome of Eruca sativa on Meloidogyne
incognita. Journal of Agricultural Food
Chemistry, 63, 6120-6125.

Aji, M.B., Umar, I. and Mamman, A. (2019). Efficacy
of extract of pig nut (Hyptis suaveolens)
extract in controlling root-knot nematode
(Meloidogyne javanica) Treub.Chitwood
juveniles. International  Journal of
Agriculture and Biosciences, 9(1):163-165.

Bakr, R.A. (2018). Bionematicidal potential of some
incorporating plants on Meloidogyne
javanica control on Tomato. International
Journal of Current Microbiology and
Applied Sciences, 7(8):1457-1464.

Bajestani, M. S., Dolatabadi, K. and Mahdikhani-
Moghadam, E. (2017). Effect of Medicinal
Plant extracts on Inoculated Meloidogyne
javanica in Tomato. Pakistan Journal of
Nematology, 35 (1): 73-78.

Bourne, J.M., Karanja, P.K., Kalisz, H., Karanja,
D.K., Mauchline, T.H. and Kerry B.R. (2004).

Incidence and severity of damage caused by
Meloidogyne spp. and isolation and
screening of the nematophagous fungus
Pochonia chlamydosporia from some of the
main vegetable growing areas in Kenya.
International Journal of Nematology, 14:
111-120.

Burkhill, H.M. (1985). The useful plants of West
Tropical Africa. Vol. 1. Families A — D 2

Ed. Royal Botanical Gardens, Kew, ISBN
094764301X: 960 pp.

Coltro-Roncato, S., Stangarlin. J.R., Kuhn, O.J.,

Gongalves, E.D.V, Dildey, O.D.F., Rissato,
B.B., Broetto, L., Henkemeier, N.P,
Mioranza, T.M., Heling, A.L., Lurkiv, L.,
Faria, V.O., Stefanello, V.V. and Webler,
T.F.B. (2016). Nematicidal effect of Crambe
abyssinica leaf extracts to Meloidogyne
javanica on tomato. African Journal of
Agricultural Research, 11(32):3004-3011.

Das, S., Wadud, A. and Khonkon, M.A.R. (2021).
Evaluation of the effect of different
concentrations of organic amendments and
botanical extracts on the mortality and
hatching of Meloidogyne javanica. Saudi
Journal of Biological Sciences, 28:3759-
3767.

Dong, W., Holbrook, C.C., Timper, P., Brenneman,
B.T. and Mullinix, B.G. (2007). Comparison
of Methods for Assessing Resistance to
Meloidogyne arenaria in Peanut. Journal of
Nematology, 39(2): 169 — 175.

El-Nuby, A.S.M., Montasser, S.A. and El-Khadrawy,
I.A. (2020). Control of root-knot nematodes
using wild plants colonized Sinai, Egypt.
Pakistan Journal of Nematology, 38(1):67-
80.

Fatoki, O.K. (2001). Comparative effects of

Carbofuran and some selected plant extracts on the
biology and pathogenicity of M incognita on
Cowpea and Tomato. Ph.D thesis, Faculty of
Agriculture, University of Ibadan, Nigeria.
135 pp.

Hussey, R.S. and Barker, K.R. (1973). A comparison
of methods of collecting inocula of
Meloidogyne spp., including new technique.
Plant Disease Reporter, 57: 1025 — 1028.

FUDMA Journal of Agriculture and Agricultural Technology, Volume 9 Number 3, September 2023, Pp. 94-98

Page | 97



Mamman & Igbadu, (2023)

Haroon, S.A., Hassan, B.A.A., Hamad, F.M.l. and
Rady, M.M. (2018). The efficiency of some
natural alternatives in root-knot nematode
control. Advances in Plants and Agriculture
Research, 8:355-362.

Hussain, M. A., Mukhtar, T. and Kayani, M. Z.
(2016). Reproduction of Meloidogyne
incognita on resistant & susceptible okra
cultivars. Pakistan Journal of Agricultural
Sciences, 53, 371-375.

Izuogu, N.B. and Oyedunmade, E.E.A. (2008).
Effects of methanolic extracts of leaves of
brimstone, cassia, lemon grass and chanca
piedra on Meloidogyne incognita in the
laboratory, Journal of Agricultural Research
and Development, 7: 61 — 71.

Kaskavalc1 G. (2007). Effects of soil solarization and
organic ~ amendment  treatments  for
controlling Meloidogyne incognita in tomato
cultivars in western Anatolia. Turkish
Journal of Agriculture and Forestry, 31:
159-167.

Khalil, M.S. and Darwesh, D.M. (2018). Some
integrated practices to manage root-knot
nematodes on tomatoes: A mini review.
Innovative Techniques in Agriculture, 3:618-
625.

Mamman, A., Ojo, G.T. and Aji, M.B. (2020).
Assessment of activity of Triumfetta rhomboidea
leaf extract against root-knot nematode
(Meloidogyne  javanica) on  eggplant
(Solanum melongena L.) in Jalingo. Taraba
Journal of Agricultural Research, 8(1): 114-
120.

Mamman, A., Umar, |., Malgwi, A.M. and Ojo, G.T.
(2021). Efficacy of leaf extract of
Piliostigma thonningii for control of root-
knot nematode (Meloidogyne javanica) on
eggplant.  Journal  of  Experimental
Agriculture International, 43(6): 45-52.

Moazezikho, A., Charehgani, H., Abdollahi, M. and
Rezaea, R. (2020). Evidence of Inhibitory
Effect of Pseudomonas florescens CHAO
and Aqueous Exracts on Tomato Plants
Infected with  Meloidogyne javanica
(Tylenchida:Heteroderidae). Egyptian
Journal of Biological Pest Control, 30(1):1-8.

Moosavi, M.R. (2014). Dynamics of Damage to
Eggplant by Meloidogyne javanica.
Cibtech Journal of Zoology. 3 (3): 43-49.

Ogwulumba, S.O. and Ogwulumba, I.C. (2018).
Screen house management of Meloidogyne
javanica (Treub) in UC82B tomato (Solanum
lycopersicum) with leaf extract of Jatropha
curcas. Journal of Entomology and
Nematology, 10(5):33-36.

Orisajo, S.B. and Dongo, L.N. (2007). Comparative
effects of organic soil amendments and
carbofuran on Meloidogyne incognita and
cacoa growth. International Journal of
Tropical Agriculture and Food Systems, Vol.
1(1): 13 -17.

Orisajo, S.B., Afolami, S.O., Fademi, O.A. and

Atungwu, J.J. (2008). Effects of poultry litter and
carbofuran soil amendments on Meloidogyne
incognita attacks on cocoa. Journal of
Applied Biosciences, 7: 214 — 221.

Symondson, W., Sunderland, K, and Greenstone, M.
(2002). Can generalist predators be effective
biocontrol agents? Annual Review of
Entomoolgy, 47 (1): 561 - 594.

Umar, I. (2009). Effects of locust bean leaves and
bark on the control of Meloidogyne incognita
on cowpea (Vigna unguiculata L. walp.).
Nigerian Journal of Tropical Agriculture, 11:
16 — 20.

Whitehead, A.D. and Hemming, J.R. (1965). A
comparison of some quantitative methods of
extracting small and vermiform nematodes
from soil. Annals of Applied Biology, 55: 25
- 38.

FUDMA Journal of Agriculture and Agricultural Technology, Volume 9 Number 3, September 2023, Pp. 94-98

Page | 98



