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ABSTRACT

Studies on biodiversity of Catenaria anguillulae in different rhizosphere of fruit plants six different Local
Government Areas of Niger State, Nigeria in years 2014 and bio-efficacy test of C. anguillulae against free living
nematodes were carried out in the Laboratory, Department of Crop Production, Faculty of Agriculture, Ibrahim
Badamasi Babangida University, Lapai. Among 48 soil samples collected, 45 samples yielded infected nematodes by
C. anguillulae. However, the percentage infection of nematodes by C. anguillulae varied significantly from different
Local Government Areas and also from different rhizosphere of fruit plant. The degree of infection of nematodes by
C. anguillulae varied from 12.47 to 67.57% irrespective of the types of soil samples. Soil sample from citrus
rhizosphere yielded the highest (67.57%) biodiversity of this fungus, whereas, in least biodiversity (12.47) was in
banana soil samples. In bio-efficacy test of isolates of C. anguillulae, isolate mango (Im) has the highest percentage
(65.33%) of killing nematodes, whereas, the minimum (19.33%) bio-efficacy was observed in banana isolate (Ig).
Keywords: Catenaria anguillulae, fruit trees, rhizospheric soil, free-living nematode

INTRODUCTION an adhesive substance. Eventually, zoospores encyst
Catenaria anguillulae Sorokin is a zoosporic fungus on the surface of the host. The cyst germinates
(Sorokin, 1876) and facultative endo-parasite of free forming a narrow germ tube. After growing a short
living and plant parasitic nematodes (Jaffee, 1986; distance the germ tube produces in intercalary vesicle
Singh and Gupta, 1986; Singh et al., 1996; Decan from which the rhizoidal system emerges and
and Saxena, 1997; Singh et al, 2007; Singh et al., penetration usually occurs directly through the cuticle
2012). Moreover, zoospores of the fungus also but can occur rarely through natural openings (Jaffee,
parasitised eggs (Martin 1978; Singh and Gupta, 1986; Decan and Saxena, 1997).C. anguillulae found
1986; Singh et al., 2007) and 2" stage juveniles of in different types of soil (Barron, 1977; Parmarket
root-gall and cyst nematodes (Singh and Gupta, al., 1995; Vaish and Singh, 2002; Singh et al., 2007)
1986; Singh et al., 2007). The fungus was classified and also recorded from different type of leaf litter
as member of the order Chytridales, until Couch substrates (Kumar et al., 2013).It has been reported
(1945) transferred it to the order Blastocladiales. This that the fungus attacks nematodes with varying
change was made based on similarities between the degrees of severity, (Esser and Ridings, 1973;
genus Catenaria and members of the order Barooti et al., 1985; Jaffee, 1986; Singh and Gupta,
Blastocladiales with respect to zoospore structure and 1986; Singh et al., 1996; Singh et al., 2007; Singh et
behaviour, nature of hyphen reputations, origin and al., 2012). Singh and Gupta (1986) reported that C.
germination of the resistant sporangium and life anguillulae caused epidemic in a sorghum field
cycle.C. anguillulaecis one of the commonest severely infested by cyst nematode (Heterodera
parasites of tiny invertebrates in soil and fresh water sorghi) disease, which resulted in decline in the
ecosystem (Whisler, 1985; Dick, 2003; Barron, 2004; population of nematode. Barootietal. (1985) also
Gleason et al., 2010). Zoospores are attracted to and reported natural parasitism of plant parasitic
encysted near the natural openings such as mouth, nematodes by C. anguillulae to the extent of 3.5%,
excretory pore and anus of nematode body (Singh et further, Gupta et al.(2003) studied natural parasitism
al.,, 1993; Decan and Saxena, 1997). Tunlid et al. of nematodes by C. anguillulae in the rhizosphere
(1991) reported that zoospores adhere to the cuticle soil of different fruit plants and observed that it
by a layer of extra cellular protein which functions as varied between 0.60% and 36%.
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Plant parasitic nematodes destructive pathogens of
many agricultural crops and cause over 100 million
losses per year worldwide (Chitwood, 2003). These
nematodes are ubiquitous, particularly in areas with
warm or hot climates and in green houses (Agrios,
2005; Dropkin, 1980; Kolevaet al., 2006; Das et al.,
2011). These nematodes can be managed by cultural
practices and synthetic chemicals especially
nematicides. The use of synthetic nematicides has
limitations because of environmental and human
health concerns in addition nematicides are
expensive. Therefore, there is urgent need to develop
alternative to manage the nematode biodiversity in
the agricultural soil. Since C. anguillulae is a
polyphagous type of fungus, can attack several kinds
of nematodes in nature and in vitro. The fungus has
been studied and appears to be the most important
bio-control agents for regulating population dynamic
in the soil especially those soils which are severely
infested by plant parasitic nematode (Singh and
Gupta, 1986; Singh et al., 2007; Singh et al., 2012).In
view of the above facts, the aims of this research
paper were to find out the biodiversity of C.
anguillulae from rhizosphere soil of different fruit
plants viz., mango, guava, citrus, banana, African
shea butter tree, papaya, cashew, African locust bean
tree,and to assess the bio-efficacy of isolated isolates
of the fungus against free living nematodes In vitro.

MATERIALS AND METHODS

Experimental Site

The experiment was conducted in the Laboratory,
Department of Crop Production, Faculty of
Agriculture, Ibrahim Badamasi Babangida
University, Lapai, Niger State in 2014. However,
collection of samples was done from different Local
Government Areas of Niger State, Nigeria. This lies
between longitude 9°-02°N and latitude 6°-34’E of
the equator. The area is located in the vegetative zone
of Guinea Savannah middle belt of Nigeria. It has an
average temperature of 23°C-34.4°C, minimum
rainfall of 1073mm. The soil is laterite or
ferruginous. The areas visited in the State the main
occupation of people was farming, only few people
were involved in trading (Geographical reformist,
2010). The treatments were laid out in a Completely
Randomized Design (CRD). The collected data were
converted into % mortality of nematodes or %
infection caused by C. anguillulae.

Evaluation of Biodiversity Catenaria anguillulae
from rhizosheric Soil of different fruit crops

Approximately 500 g of soil samples were collected
in separate polyethylene bags from the rhizosphere of
different fruit crops viz: mango (Mangifera indica),
guava (Psidium guajava), citrus (Citrus limon),
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banana (Musa spp.), African shea butter tree
(Bulyrospermum parkii), papaya (Carica papaya),
cashew ((Anacardium occidentale), African locust
bean tree (Parkia biglobosa), from different Local
Government Areas of Niger State, Nigeria. From
each location, soil samples were collected from July,
2014 to September, 2014and mixed thoroughly.

The mixed soil samples were used for extraction of
nematodes following the decanting and sieving
techniques given by Cobb (1918). Natural parasitism
of nematodes by C. anguillulae was recorded after 48
hours and calculated in terms of percentage as given
below:

Percentage Natural Parasitism of = No. of nematodes
parasitized by C. anguillulae X 100

Total number of nematodes extracted

All the freshly isolated isolates of C. anguillulae
were maintained in the laboratory for further
experiments.

Bio-efficacy test of eight isolates of C. anguillulae
against free living nematodes

The bio-efficacy test of eight isolates of C.
anguillulae against free living nematodes was tested
by the method described by Singh et al.(1998). The
free-living nematodes were extracted from
rhizosphere soil. The population of the extracted
nematodes was maintained in water in the Petri
dishes.

Approximately 50 free-living nematodes were poured
into sterilized cavity blocks, 10 infected nematodes
by Catenaria anguillulae were inoculated in each of
the cavity blocks with the help of sterilized glass
pipette, and observation was taken after 48 hours.
Virulence test of all the isolates of C. anguillulae
against nematodes was carried out at room
temperature (25+1°C) by transferring five infested
nematodes with developed sporangia before releasing
zoospores into cavity having 50 nematodes. The
cavity blocks were incubated at room temperature.
Three (3) cavity blocks were used as replicates.
Observations on infected nematodes were recorded
and calculated in terms of mortality percentage as
mentioned above.

RESULTS

Biodiversity of Catenaria
rhizospheric soil of fruit plants
The observation on biodiversity on Catenaria
anguillulae from different Local Government Areas
in years 2014 and bio-efficacy test of C. anguillulae
against free living nematodes are presented in (Table
1) and (Table 2) respectively. It was clearly shown
from the data that most of the soil sample collected
showed the presence of C. anguillulae. Among 48
samples, 45 samples yielded infected nematodes by

anguillulae in
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C. anguillulae (Table 1). However, the percentage
infection of nematodes by C. anguillulae varied
significantly from different Local Government Areas
and also from different rhizospheric fruit plant soils.
The degree of infection of nematodes by C.
anguillulae varied from 12.47 to 67.57% irrespective
of the types of soil sample. However, the percentage
infection of the eight (8) samples viz; mango, citrus,
guava, banana, African shea butter tree, papaya,
cashew, African locust bean tree which yielded the
following percentage of C. anguillulae. From mango
rhizospheric of C. anguillulae was observed in soil
maximum percentage Paikoro (64.28) followed by
Lapai (61.53) and Minna(57.89), whereas the
minimum (42.85) was in Waushishi. From Guava
rhizospheric soil the maximum population of C.
anguillulae was (48.70) in Minna followed by Lapai
(42.00) and Paikoro (36.33) whereas the minimum
(21.50) was in Wushishi.

From citrus the maximum (67.57) was in Lavun
followed by Lapai (53.66) and Paikoro (48.00)
whereas minimum (31.36) was in Wushishi. From
Banana maximum (25.00) was in Kontagora followed
by Lavun (19.33) and Lapai (17.75) whereas the
minimum  (12.47) was in Paikoro. However,
Woushishi did not vyield any population of C.
anguillulae. From African shea butter tree, the
maximum (29.75) was in Wushishi followed by
Lapai (24.37) and Paikoro (20.00) whereas the
minimum (13.56) was in Lavun. However, Minna
Local Governement Area did not vyield any
significant information. Papaya maximum (28.81)
was in Lapai followed by Kontagoro (23.76) and
Paikoro (18.52) whereas minimum (15.24) was in
Minna, Lavun Local Government did not yield any
number of the fungus. African locust bean tree
maximum (33.33) was in Lavun followed by Lapai
(28.67) and Kontagora (22.00) whereas minimum
(12.50) was in Wushishi (Table 1). Irrespective of
Local Government Area, it is clear from data that
citrus rhizosphere so yielded the highest % (67.57)
biodiversity of this fungus, whereas, in least
biodiversity (12.47) was in banana soil samples.

Bio-efficacy test of eight isolates of Catenaria
anguillulae against free living nematodes.
Bio-efficacy test of eight (8) isolates of Catenaria
anguillulae against free-living nematodes. The
observations on bio-efficacy test of eight isolates of
C. anguillulae against free-living nematodes are
presented in (Table 2). It is clear from the
observation that percentage infection of free-living
nematodes by C. anguillulae differed significantly
among eight (8) isolates of C. anguillulae which
evidently indicated that all the isolates tested for the
present bio-efficacy test differed significantly. It was
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clear from observation that In (65.33%) has the
highest percentage of killing nematodes. The data
also showed that isolate citrus showed the second
highest (60.67%). The minimum bio-control potential
was observed in isolate banana (19.33%).
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Table 1: Biodiversity of Catenaria anguillulae in rhizospheric soil of fruit plants from six Local Government

Areas of Niger State, Nigeria.

FRUIT PLANTS LOCAL GOVERNMENT AREAS
Lapai Lavun Minna Paikoro kontogora  Wushishi
Mango (Mangifera indica) 61.53 50.00 57.89 64.28 55.55 42.85
Citrus (Citrus limon) 53.66 67.57 42.28 48.00 38.50 31.36
Banana (Musa spp.) 17.75 19.33 14.65 12.47 25.00 0.00
African shea butter tree 24.37 13.56 0.00 20.08 18.85 29.75
(Butyrospermumparkii)
Papaya (Carica papaya) 28.81 0.00 15.24 18.52 23.76 16.23
Cashew (Anacardium 52.00 27.27 29.43 34.21 45.38 41.29
occidentale)
African locust bean tree 28.67 33.33 16.66 18.89 22.00 12.50
(Parkia biglobosa)
Table 2: Bio-efficacy test of eight isolates of Catenaria anguillulae against free living nematodes.
Isolates Days
4th Bth 6th 7th gth
Im 6.67 25.00 39.67 58.00 65.33
I 3.33 7.67 16.33 38.67 53.33
lci 4.00 13.33 28.00 47.33 60.67
Is - - 5.00 13.67 19.33
Ise - 1.33 10.33 17.00 26.00
Ip - - 9.67 14.00 23.67
lca 3.67 9.00 21.33 41.33 56.33
lpAR 1.33 4.33 13.67 29.67 47.00

Im = Isolate of mango, Is= Isolate of guava, Ic/= Isolate of citrus, lg= Isolate of Banana, Isg= Isolate of African shea-butter tree, I,= Isolate of
papaya, Ica= Isolate of cashew, Ipar= Isolate of African locust bean tree

DISCUSSION

The study on biodiversity of C. anguillulae from
rhizosphere soil of different fruit plants viz., mango
(Mangifera indica), guava (Psidium guajava), citrus
(Citrus limon), banana (Musa spp.), African shea
butter tree (Bulyrospermum parkii), papaya (Carica
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papaya), cashew ((Anacardium occidentale), African
locust bean tree (Parkia biglobosa) from different
Local Government Areas of Niger State, Nigeria in
year 2014 clearly shows varying degree of infection
of nematodes by the fungus. The varying degree of
infection of nematodes shows that C. anguillulae
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parasitizes and kills nematodes in these rhizospheric
soil samples. Similar data on varying degree of
natural and In Vitro parasitism of nematodes in soil
sample have been reported by (Singh et al.,
2012;Barooti et al., 1985; Jaffee, 1986; Gleason et
al.,2010, Singh et al., 2007; Singh et al., 2012;
Kumar et al., 2013). Singh et al. (1993) reported that,
zoospores of the fungus generally attracted to and
encyst near the mouth, excretory pore and anus of
infected nematodes where they aggregated. Similar
phenomenon was also observed in the present work
that zoospores were attracted at natural openings of
the host body. Since 1876 when Sorokin reported that
C. anguillulae can parasitize and kill nematodes, its
potential to parasitize the nematodes has been a
controversial issue, while some workers have
reported C. anguillulae as a virulent pathogen of
nematodes (Stirling and Platzer, 1978; Singh and
Gupta, 1986; Singh et al., 2007; Singh et al., 2012),
and others have reported that this fungus is a weak
parasite (Sayre and Keeley, 1969; Boosalis and
Maukau, 1965). Bio-efficacy test of Catenaria
anguillulae against free-living nematodes differs
significantly. It was clear from the observation that
isolate mango has the highest percentage of killing
free-living nematodes. It attributes that the isolate of
mango has the highest virulence against nematodes.
It might be due to the impact of high population of
nematodes present in the rhizosphere of mango root
system. The minimum bio-control potential was
observed in isolate banana lg, it might be due to least
extensive root system of the fruit plant and least
population present in rhizosphere of banana plant.
Sayre and Keeley (1969), Singh et al. (1996), Singh
et al. (2007) and Singh et al. (2012) reported that
some saprophytic and plant parasitic nematodes are
also highly susceptible to C. anguillulae which
clearly support the present work.

CONCLUSION

The present research shows clearly the presence of C.
anguillulae from different Local Government Areas
of Niger State of Nigeria in rhizosphere soil of
different fruit plants.Some of this isolates of C.
anguillulae were highly virulent.Since it is a
preliminary research work in the State, further study
is needed on these aspects so that this valuable
fungus can be utilized for the integrated management
of plant parasitic nematodes.
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