
World Journal of Agricultural Sciences 9 (2): 189-195, 2013
ISSN 1817-3047
© IDOSI Publications, 2013
DOI: 10.5829/idosi.wjas.2013.9.2.1723

Corresponding Author: A.A. Tanimola, Department of Crop and Soil Science, Faculty of Agriculture, 
University of Port Harcourt, P.M.B 5323, Port Harcourt, Rivers State, Nigeria.
 

189

Status of Plant-parasitic Nematodes on Plantain (Musa parasidiaca (L.))
in Choba, Rivers State, Nigeria

A.A. Tanimola, A.O. Asimeaa and S. Ofuru-Joseph 

Department of Crop and Soil Science, Faculty of Agriculture,
University of Port Harcourt, P.M.B 5323, Port Harcourt, Rivers State, Nigeria

Abstract: In a nematode survey of plantains from five growing areas in Choba, root and soil samples were
collected and processed to identify and estimate the population densities of plant-parasitic nematodes. A total
of six genera of phytonematodes was found, namely; Helicotylenchus spp. Meloidogyne spp. Pratylenchus
spp. Paratylenchus spp. Tylenchorychus spp. and Tylenchus spp. The predominant genera on roots of plantain
in terms of frequency of occurrence are Helicotylenchus spp. (43.9%), Meloidogyne spp. (34.2%) and
Pratylenchus spp. (21.9%). The soil contains Helicotylenchus spp. (30.51%), Meloidogyne spp. (23.73%),
Pratylenchus spp. (16.95%), Paratylenchus spp. (16.95%), Tylenchorhynchus spp. (6.78%) and Tylenchus spp.
(5.08%). Helicotylenchus spp. had the highest mean population (517.50), then Meloidogyne spp. (228.75) and
the least one was Tylenchus spp. (11.25). Owhipa growing area had the highest mean population (363.54) of all
plant parasitic-nematodes and the lowest at Ndudor (40.63). The result of this survey showed that
Helicotylenchus spp. Meloidogyne spp. and Pratylenchus spp. were the major plant-parasitic nematodes of
plantain in Choba.
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INTRODUCTION reported  to  be  bane  in plantain production [7-9].

Plantain and banana (Musa spp.) are among the most [3, 10, 11]. Phytonematodes cause stunted growth of the
ancient crops that have been exploited and cultivated infected plant which result in poor yield and weaken
since the dawn of history [1]. Over 60% of the world anchorage of the plant [9, 12]. 
plantain and banana are produced and consumed in West Plant-parasitic nematodes caused on the average
and Central Africa and about 60 million people whose 50% plantain yield reduction in South Eastern Nigeria and
average consumption is 200 or more calories per day 20% absolute loss and 11 plant-parasitic nematodes have
depend on these crops as staple food [2-4]. Plantain and been implicated for this observed situation in a diagnostic
banana are important foods in Nigeria as in all humid survey of Southern Nigeria [11]. However, there are
tropical zones of Africa [5]. In Nigeria, these crops are variations among the types and populations of plant-
produced mainly by smallholders in the southern humid parasitic nematodes from one geographical area to
forest zone, the derived savannah and along the fadama another and this makes the application of control
ecologies [6]. Plantain is largely grown in  Choba  either measures difficult. A study of the spatial distribution of
on the farm or around homesteads. These crops play nematode along the length of the root and within the
important roles in the economy as staple food and raw rhizophere in any area should be undertaken if appropriate
materials for the emerging cottage food processing control, preventive or eradication measures are to be
industries [4].There has been increased interest in the developed [13, 14]. It is important, therefore, to know in
production of these crops in both small and large scale the recent the status of plant-parasitic nematodes
farms, to satisfy the rapidly increasing demands in urban associated with plantain in Choba community, Obio-
areas. Pests and pathogens amongst others have been Akpor Local Government Area, Rivers State, Nigeria, as

Notable among  these  pests are plant-parasitic nematodes
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literature is silent absent (?) about such status in the area. mixed in a plastic container and 200- ml of soil was
The information on the nematode genera, their measured out using a beaker. Tissue paper was placed in
distribution and population levels in the area might help a plastic sieve. The 200- ml of soil was poured on the
in evaluating their pathogenicity and possibly control. tissue in the sieve and water was poured by the side of
The results will help to advise farmers on by the the sieve such as to wet the soil. The set-up was left
management of the plant-parasitic nematodes. So this undisturbed on the laboratory bench for 48 hours. After
work, a diagnostic survey of phytonematodes, was carried the extraction period, the sieve containing the soil was
out to ascertain the types, population levels and removed and the water in the plate was poured into a
distribution in Choba, Obio-Akpor Local Government labeled beaker. The plate was properly  rinsed  using
Area of Rivers State. water bottle  into  the labeled cup and the suspension

MATERIALS AND METHODS was  later  decanted  by reducing the volume to 10- ml.

Study Area: The study was carried out in at five different counting.
areas in Choba community of Obio Akpor Local Extraction of nematodes from roots was made by the
Government Area of Rivers State, Nigeria during the modified maceration and extraction tray method [15, 10].
2010/11  growing seasons.  Choba   is   located  between Roots were rinsed gently under tap water to dislodge dirty
N 04° 54 05.2 and E 006° 54  24.2 to N 04° 52  47.9 and E and soil particles and chopped into tiny bits of 1-2- cm1 1 1

006° 54  33.4 in the southern part of Nigeria, with a and mixed together. Ten gramme sub-samples was1

temperature range of 24-27°C, rainfall of 1500-2500 mm per weighed out from each sample using a Mettler balance
annum and also a relative humidity of over 80% and (P1210) and placed in an electric blender with enough
flooded occasionally. The five areas within Choba were; water to  cover  the  blades.  The  roots   were  blended
University Park, Ndudor, Rumuchakara, Rumuokocha and for  two  10  seconds  bursts  and  the  blended
Owhipa. suspension of roots and water was poured into a labeled

beaker. The suspension was later poured onto tissue
Sampling for Plant-parasitic Nematodes: Four plantain paper in a sieve using the pie-pan method [15] as
farm-locations in each area were randomly selected and described above. The suspension was left for 48 hours to
twenty stands of plantain were systematically sampled by facilitate extraction. The suspension in the plate was
collecting roots from each stand and soil from around the carefully rinsed into labeled beaker and later decanted to
roots and rhizosphere. Soil auger was used in removing reduce the volume to about 10 ml for identification and
soil sub-samples from the surface (0 cm) to 20 - cm - subsequently for counting. 
depth. The soil was collected from each plantain stand
and bulked in a polythene bag to make a composite Identificationand Determination of Nematode Population:
sample.  Each  bag  was  properly labeled showing The nematodes were processed for identification as
location  within  the  area  and date of collection. A total described by Mai and Lyon [16] and Dropkin and Smith
of 20 composite soil samples were collected from the five [17]. The concentrated suspension of water and
plantain-growing areas. Roots of twenty plantain stands nematodes  from  the   soil   and    roots,  respectively,
within a farm-location were collected simultaneously as were killed by heat and 3 drops of 4% formaldehyde was
the soil samples. The roots collected were bulked together added for  preservation  pending  identification and
in the same polythene bag containing soils of that same counting. An aliquot of 2- ml nematode suspension was
location. The combination of the roots and soil samples pipetted into a Doncaster counting dish [18]. The
helped to preserve the roots prior to processing within the counting  dish  was  placed  under a dissecting
laboratory. Samples were properly stored in an insulated microscope and compound microscopes alternately for
cool box to avoid desiccation and transported to the identification using Bell’s key [19] and plant-parasitic
laboratory before use. nematodes were counted. Identification was done to

genus level and multiple tally counters were used for
Extraction of Plant-Parasitic Nematodes: Plant-parasitic counting. The mean number of nematodes calculated from
nematodes  were extracted from soil samples using the the aliquot was multiplied by the total volume of the
pie-pan method [15]. A sieve was used to remove stones suspension to arrive at calculate the total number in the
and debris from soil. The soil sample was thoroughly plantain roots or soil. 

was left undisturbed for 24 hours. The clear supernatant

The nematodes were collected for identification and
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Data Analysis: Data from nematode counts were analysed Table 3 shows the mean population of plant parasitic-
using the formula of Norton [20]. nematodes on roots of plantain in Choba. In the

Population counts from each location were
transformed using logarithm transformation prior to
statistical analysis. Transformed counts were subjected to
Analysis of Variance (ANOVA) and means partitioned
using Duncans Multiple Range Test (DMRT) at 5% level'

of probability. 

 RESULTS

Frequencies of plant-parasitic nematodes in roots
and soil of plantain in the five growing areas in Choba
community are presented on Tables 1 and 2. The highest
frequently occurring plant-parasitic nematode on in roots
in this area was Helicotylenchus (43.9%), followed by
Meloidogyne (34.2%) and the least one was Pratylenchus
(21.9%) (Table1). The predominant genera in the soil in
term of frequencies of occurrence were Helicotylenchus
(30.51%), Meloidogyne (23.73%), Pratylenchus (16.95%),
Paratylenchus (16.95%),[ Tylenchorhynchus (6.78%) and
Tylenchus (5.08%) (Table 2). 

University plantain farm area, Helicotylenchus (187.50)
has the highest mean population which was significantly
higher than that of Meloidogyne (37.50). The other
nematodes such as Pratylenchus, Tylenchorychus and
Tylenchus were not encountered. At Ndudor plantain
farms, Meloidogyne spp. had the highest mean
population (187.50), which was significantly higher than
the value for Helicotylenchus spp.  (75.0)  (Table 3.).
Other plant-parasitic nematodes were not encountered on
in the roots. Owhipa plantain-farm area showed
Helicotylenchus having the highest mean population
(1,550) which was significantly higher than Pratylenchus
and Meloidogyne with the same mean population (450).
Tylenchorychus, Tylenchus and Paratylenchus showed
no presence on plantain roots at Owhipa. Plant-parasitic
nematodes encountered on roots of plantain in
Rumuokocha showed Helicotylenchus with the highest
population (337.5), followed by Meloidogyne (187.5) and
the least population was that of Pratylenchus (150.6) with
no significant difference among them (Table 3).

At Rumuchakara, the trend observed in nematode
population was similar to that of Rumuokocha in which
Helicotylenchus (412.50) had the highest mean population
on roots. This value was not significantly different from
Meloidogyne population (375.00). The lowest population
was observed in Pratylenchus (112.5) which was
significantly lower than those of Helicotylenchus and
Meloidogyne (Table 3).

The mean populations of plant-parasitic nematodes
in soil are presented on in Table 4. In the University
plantain   farms,   Meloidogyne   had   the   highest  mean

Table 1: Frequencies of occurrence of plant-parasitic nematodes in roots of plantain (Musa paradisiaca) in Choba community.
Nematode genera Samples containing species Absolute frequency (%) Relative frequency (%)
Helicotylenchus 18 90 43.9
Pratylenchus 9  45 21.9
Tylenchorhynchus 0  0  0.0
Paratylenchus 0  0  0.0
Meloidogyne 14  70  34.2
Tylenchus 0  0  0.0
Total 41  205 100.0

Table 2: Frequencies of occurrence of plant-parasitic nematodes in plantain (Musa paradisiaca) rhizosphere in Choba community.
Nematode genera Samples containing species Absolute frequency (%) Relative frequency (%)
Helicotylenchus 18  90 30.51
Pratylenchus 10  50 16.95
Tylenchorhynchus  4  20  6.78
Paratylenchus 10  50  16.95
Meloidogyne 14  70  23.73
Tylenchus  3  15  5.08
Total 59 295 100.00
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Table 3: Mean population of plant-parasitic nematodes present on roots of plantain (Musa paradisiaca) in the five major areas in Choba.
Nematodes University Park Ndudor Owhipa Rumuokocha Rumuchakara
Helicotylenchus 187.50a  75.00b 1550.0a 337.50a 412.50a
Pratylenchus  0.00b  0.00b 450.00b 150.00ab 112.50b
Tylenchorhynchus  0.00b  0.00b  0.00b 0.00b  0.00c
Paratylenchus  0.00b  0.00b  0.00b 0.00b  0.00c
Meloidogyne  37.50b 187.50a  450.00b 187.50ab 375.00a
Tylenchus  0.00b  0.00b  0.00b 0.00b  0.00c
Means with the same letter(s) within the same column are not significantly different (P 0.05) according to Duncan s Multiple Range Test (DMRT).,

Table 4: Mean population of plant-parasitic nematodes associated with plantain (Musa paradisiaca) rhizosphere in Choba.
Nematodes University Park Ndudor Owhipa Rumuokocha Rumuchakara
Helicotylenchus 212.50a 112.50a 1425.00a 525.00a 337.50ab
Pratylenchus  0.00b  0.00b  150.00b 187.50bc 187.5ab
Tylenchorhynchus  0.00b  0.00b  75.00b 112.50c 187.50ab
Paratylenchus  150.00ab  0.00b  37.50b 375.00ab 412.50a
Meloidogyne  300.00a  75.00ab  187.50b 150.00bc 337.50ab
Tylenchus  0.00b  37.50ab  37.50b  37.50c 0.00b
Means with the same letter(s) within the same column are not significantly different (P 0.05) according to DMRT.

Table 5: Mean total plant-parasitic nematodes associated with plantain in
the five areas of Choba 

Farm Area Nematode Population
University Park 73.96c
Ndudor 40.63c
Owhipa 363.54a
Rumuokocha 171.88b
Rumuchakara 196.88b
Means with the same letter(s) within the same column are not significantly
different (P 0.05) according to DMRT. 

Table 6: Summary of populations of plantain plant-parasitic nematode
genera in Choba 

Nematode genera Nematode Population
Helicotylenchus 517.50a
Pratylenchus 123.75c
Tylenchorhynchus  37.50e
Paratylenchus  97.50d
Meloidogyne 228.75b
Tylenchus  11.25e
Means with the same letter(s) within the same column are not significantly

different (P 0.05) according to DMRT

population (300), followed by Helicotylenchus (150).
There was, however, no significant difference observed.
At Ndudor, Helicotylenchus had the highest mean
population (112.50), followed by Meloidogyne spp. (75.00)
and the lowest population was observed in Tylenchus
(17.50). Pratylenchus. Tylenchorychus and Paratylenchus
were not encountered.The soil at Owhipa showed that
Helicotylenchcus (1425) had the highest mean population
and this was significantly higher than the other
nematodes encountered (Table 4). 

At Rumuokocha, Helicotylenchus had the highest
mean population (525), followed by Paratylenchus (375)
and the lowest was Tylenchus (37.5). Soils from

Rumuchakara area showed Paratylenchus as having the
highest mean population (412.5). No Tylenchus was
observed from this field. There was no significant
difference among the means.

The mean populations of plant-parasitic nematodes
from each plantain growing area in Choba community are
presented on Table 5. Owhipa (363.54) had the highest
mean population and this was significantly higher than
others. The lowest overall mean population in both soil
and roots was observed at Ndudor (40.63).

Table 6 shows the summary of the populations of
plant-parasitic nematode genera encountered in Choba on
plantain. A total of six genera were encountered with
Helicotylenchus having the highest population (517.5)
which was significantly different than the rest. 

DISCUSSION

Plant-Parasitic  Nematodes  on Plantain (This Sub Title
to   Be  Omitted):   The   results   of   the   survey of
plant-parasitic nematodes of plantain in Choba community
revealed three important nematode genera prevalent on
the roots and in soils. These plant-parasitic nematode
genera in terms of frequency of occurrence are
Helicotylenchus, Meloidogyne and Pratylenchus. Less
important ones were Paratylenchus, Tylenchorhynchus
and Tylenchus, Helicotylenchus, Meloidogyne and
Pratylenchus were key plant-parasitic nematodes of
plantain in Choba. This observation was similar to that
those of some workers that listed Helicotylenchus,
Pratylenchus   and    Meloidogyne   among   notable
plant-parasitic nematode genera on plantain world- wide
[9, 21]. More than twenty different genera of plant-



World J. Agric. Sci., 9 (2): 189-195, 2013

193

parasitic nematodes have been reported to attack plantain stunting of roots and loss of feeder roots and are
in Nigeria [22]. Helicotylenchus was recognized as the considered only to be key pests of some cereals,
major genus found on plantain  in  Southern  Nigeria, vegetables and grasses [10]. Coyne and Tenkouano [27]
amongst other genera such as Meloidogyne, Radopholus stated that nematodes such as Helicotylenchus
and Pratylenchus [21]. This observation was in line with multicinctus, Meloidogyne spp. Pratylenchus coffeae, for
the results obtained in this study. Some  workers,  Adiko example, have been identified as primary nematode
[3], Bridge et al. [23], Brooks [9] and Coyne et al. [10] constraints on plantain in West Africa [4, 28] and viewed
identified Helicotylenchus as a key nematode  pest of as a considerable threat to Musa elsewhere, such as in
plantains and bananas in the temperate  and  tropic India [29], the Pacific region [30] and Central America
regions. Helicotylenchus is a semi-endoparasitic [31].
nematode and this which may explain why it is readily
available on roots and also in soil [10]. Helicotylenchus Population Densities of Plant-parasitic Nematodes on
had not been reported as a key nematode pest of Plantain (To Be Omitted): The population densities of the
plantains  and bananas when compared to Radopholus. plant-parasitic nematodes indicated that Helicotylenchus
It is, however, reported to cause serious root damage [9]. exists in at significant numbers both in the roots and soils
Mcsorley [24] reported that high population of suggesting that the plantain cultivars grown are
Helicotylenchus multicinctus caused severe root damage; susceptible  to  attack to infestation by this nematode.
small feeder roots may be destroyed and those remaining The highest population of Helicotylenchus was observed
roots may appear necrotic and fall off when the roots are at Owhipa and this was true for other nematode genera
handled. Severe root damage can result in toppling of though in they were present at low densities. This
plantains. observation might be attributed to favourable

Meloidogyne (Root-knot nematodes) was the second environmental conditions and agronomic practices. It was
frequently encountered genus in Choba. This nematode observed that the soil at Owhipa was well- drained and
is widely distributed with a wide host range [25]. It is plantain grew occurred in at high densities which may
known to be able to infect virtually all plants causing have favoured their nematode reproduction and survival.
significant damage, but has not been considered as a
major pest on plantain since its contributions to yield  CONCLUSION 
decline  in  plantain  have not been extensively studied
[25, 12]. It is responsible for galling of roots, chlorosis and The results from the survey of plant-parasitic
subsequently wilting in of plants [23, 10). Meloidogyne is nematodes  associated   with    plantain    in    Choba,
considered as a sedentary endoparasite (second, third Obio-Akpor Local Government Area revealed 6 genera of
and fourth stages and female), but the second stage phytonematodes; Helicotylenchus, Meloidogyne,
juvenile is the infective stage and commonly observed in Pratylenchus, Paratylenchus, Tylenchorhynchus and
roots and also in soil. Tylenchus. The most important, in relation to root damage

Pratylenchus was the third frequently pest were Helicotylenchus, Meloidogyne and Pratylenchus.
encountered in the survey and had been reported to be Helicotylenchus species had the highest frequency of
responsible for necrosis of plantain roots which indirectly occurrence and mean population. There exist slight
affect the root efficiency functions and which affect the changes in the types, distribution and populations of
growth and yield of plantain [23, 10, 26]. They It also nematodes from one part of Choba to another which might
expose the plants to other infections through the root be due to environmental factors, soil physico-chemical
lesions. They have world -wide distribution and wide host properties and agronomic practices [32]. The widely
range including plantains and readily present in the most reported plant-parasitic nematode of plantain,
soil and root samples [25]. The other plant-parasitic Radopholus spp. was not encountered in Choba and so,
nematode genera encountered in this survey such as those present will be given priority in further studies on
Paratylenchus. Tylenchorhynchus and Tylenchus can be pathogenicity and management. Coyne and Tenkouano
viewed as opportunistic nematode pests of plantain, due [27] and Gowen et al. [33] were of the have the opinions
to their low population and occurrence. Stirling et al. [25] that focus on phytonematodes of banana and plantain
stated that they are found on most crops and can be should be broadened to include other nematode species,
damaging in specific situations, but generally unimportant which, depending on the location and Musa genotype,
on some crops. These nematodes are implicated in the can be of greater importance than R. similis. Coyne and
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Tenkouano [27] posited that evidence is mounting for the 14. Whitehead,    A.G.,    1998.    Plant    Nematode
pathogenicity of H. multicinctus [28, 34] and Control.   CAB    international,    Wallingford   UK,
Meloidogyne [28] on Musa. pp: 384.
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