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Abstract

Plant-parasitic nematodes are of considerable importance worldwide and their devastating effects on
crops have major economic and social impacts. They depend on plants and feed on all parts of the plant
including roots, stems, leaves, flowers and seeds. The majority of species of plant-parasitic nematodes
live on or around plant roots. Nematode damage of the plant’s root system also provides an opportunity
for other plant pathogens to invade the root and thus further weakens the plant. A study was carried out to
isolate and identify different genera of plant parasitic nematodes from the rhizospheres of pear plants in
one of the major pear producing area of Nepal, Chhaimale VDC of Kathmandu district.

Altogether seven species of root nematodes were isolated from soil samples collected: Tylenchorhynchus
sp., Longidorus sp., Helicotylenchus sp., Hoplolaimus sp., Aphelenchus sp., Mononchus sp. and
Diplogaster sp. Among isolated species of nematodes Tylenchorhynchus sp., Longidorus sp.,
Helicotylenchus sp., and Hoplolaimus sp. are parasitic, Aphelenchus sp. is mycophagic and Mononchus
sp. and Diplogaster sp. are predatory in nature. Number of nematodes were not significantly different in
different season and at different locations.
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Introduction

Nematodes (nema= thread in Gr.) are pseudocoelomate, unsegmented worm-like animals, commonly
described as filiform or thread-like. At present, nematodes are generally regarded as a separate phylum,
the Nematoda or Nemata (De Ley and Blaxter, 2004). They are either free-living or parasites of plants
and animals. Of the known nematode species, approximately 50% are free-living species found in soil or
freshwater, 25% are marine (found in sea water), 15% are animal parasites, and 10% are known plant
parasitic nematodes (Pokharel and Larsen, 2007). Nematodes have evolved to fill almost every
conceivable niche on earth that contains some amount of water. They are highly diverse. There are a
number of plant parasitic nematodes which depend of root system of plants for feeding. The feeding
system damages the plant’s root system and reduces the ability to absorb water and nutrients. Typical
nematode damage symptoms are a reduction of root mass, a distortion of root structure and/or
enlargement of the roots. Nematode damage of the plant’s root system also provides an opportunity for
other plant pathogens to invade the root and thus further weakens the plant. The aboveground symptoms
of nematode damage to roots are relatively nondescript, including nutrient deficiency, incipient wilt,
stunting, poor yield and sometimes plant death (Lambert and Bekal, 2002).

There are a lot of nematodes parasitic to fruit plants, there is certainly a considerable number of
nematodes parasitic to pear plants. These nematodes attack different parts of plant and lowers the
production significantly if infested heavily and thus is a limiting factor to production. In order to constrain
or even banish this limiting factor in agricultural production, it is vital to identify accurately the nematode
pests and to understand their biology. This information may useful to control them and consequently
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increase production. There have been a number of studies done of the nematode diversity of different
parts of Nepal but no work has been carried out to study the nematodes associated with pear plants.
Present study is thus first of its kind. Present study was thus focused to study the prevalence of nematodes
in pear orchards of Chhaimale VDC of Kathmandu district which is a pocket area of pear production in
Nepal.

The variety of pear grown in this area is Sand Pear (Pyrus pyrifolia) commonly called as Pharping
Naspati in Nepali. It is a suitable variety to be cultivated as cash crop in Nepal and Himalayan states of
India. It can be cultivated in mid hills between about 1500 and 2500 meters above sea level. This variety
needs comparatively low chilling hours (<1000 hours) and are well adapted in warmer temperate region
of Nepal.

Materials and Methods

Present study was carried out in Chhaimale VDC which is the southern most VDC of Kathmandu district.
The main agricultural crops in this VDC are maize and millet while major horticultural product are Pear,
Cucumber, oil seed, vegetables and Peach. The sample collection was carried out for 6 months divided
into two seasons. First study was carried out in summer from March 2012 to May 2012 and second study
was carried out in autumn from August 2012 to October 2012.

Soil samples were collected from the rhizosphere of 30 mature pear plants selected randomly at study site
with 6 samples from each ward. The soil sample was collected from the rhizosphere of each selected plant
from nearly to five feet away from the main trunk of the tree and about 20 — 30 cm below the surface of
the soil. The soil was dug by iron rod and hole was made. From this hole about 30 cm depth, about 500
gm of soil with rhizosphere was collected in polythene bag. The samples were analyzed for presence of
parasitic and non-parasitic nematodes. The collected soil samples were processed by Cobb’s (1918)
modified sieving and decantation technique followed by Baermann funnel technique (Baermann, 1917).
For the processing and fixation of collected samples of nematodes mainly two chemicals were used
prepared in laboratory. The chemicals used were TAF solution for fixation and Glycerol- ethanol solution
for processing. Permanent slides were prepared from the nematodes collected by fixation and collection.
The slides were observed under the low power and high power magnification (i.e. 10x, 20x and 40x) and
the characters were compared with the taxonomy key of Mai and Lyon, 1975 and arranged by Baldwin ,
1990. Data analysis was done using Chi-square test and ANOVA with the help of SPSS V 16.0.

Result and Discussion
Nematode Prevalence

Preparation of permanent sample was done from randomly sampled nematodes one from each sample.
Thus, altogether 60 samples of nematodes were studied by preparing slides from the rhizosphere collected
from study site among which 30 were from summer and 30 from autumn. Prevalence of different
nematode species collected during study period in two seasons is shown in table 1.

Table 1: Nematode species identified in two seasons in pear plants of Chhaimmale

S. . Number in Number in
Nematodes species Percentage Percentage
No summer sample autumn sample
Tylenchorhynchus sp. 12 40.00 6 20.00
Longidorus sp. 5 16.67 7 23.33
Helicotylenchus sp. 7 23.33 4 13.33
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4 Hoplolaimus sp. 1 3.33 3 10.00
5 Aphelenchus sp. 1 3.33 2 6.67
6 Mononchus sp. 3 10.00 7 23.33
7 Diplogaster sp. 1 3.33 1 3.33
Total 30 100 30 100

There was significant difference (%> x%wb) between the total number of nematode species in samples
studied in summer. In summer, number of Tylenchorhynchus sp. was highest (40%) followed by
Helicotylenchus sp. (23.3%), Longidurus sp. (16.7%), Mononchus sp. (10%) and Hoplolaimus sp. (3.3%),
Aphelenchus sp. (3.3%) and Diplogaster sp. (3.3%). in as compared to other species. Whereas total
number of different species of nematodes in soil samples collected in autumn also showed no significant
difference (y%cal< Y%tab)-

There was significant difference (y%ca> x%a») among the total number of soil nematodes studied in slides in
both seasons Tylenchorhynchus sp. which is a plant parasitic nematode was recorded in highest number
(30%) followed by Longidurus sp. (20%), Helicotylenchus sp. (18%), Mononchus sp. (17%),
Hoplolaimus sp. (7%), Aphelenchus sp. (5%) and Diplogaster sp. (3%) in lowest number which is a free
living nematode.

Different species of Tylencorhynchus were found to be parasitic on different types of plants (McSorley,
2013; Zaaki and Mantoo, 2003; Ismail et al., 2002; Upreti, 2000; Pokharel and Regmi, 2000; Golden et
al., 1987). Upreti (2000) and Pokharel and Regmi (2000) have recorded Tylencorhynchus sp. in rice and
wheat crops of lowland as well as uplands of Nepal. Zaki and Mantoo (2003) have recorded
Tylencorhynchus sp. in different fruit trees (Cherry, Walnut, Apple, Apricot, Plum and Pear) in Kashmir
valley alongwith other 9 parasitic species of nematodes. Though this nematode is recorded in cereal crops
in Nepal, no record of Tylencorhynchus sp. in fruit trees of Nepal has been found yet. Thus, this may be
the first record of Tylencorhynchus sp. in fruit trees in Nepal. Longidorus sp. also known as needle
nematodes are also reported to affect trees as they are responsible for severe decline symptoms in trees
(Hashim, 1983) when infested heavily. No record of Longidorus sp. has been reported in Nepal. ). Present
study recorded relatively higher infestation of Longidorus sp. in pear tree rhizosphere in summer as well
autumn samples. Pokharel and Regmi (2000) and Upreti (2000) have reported this species from rice and
wheat fields in Nepal but no report of this genera have been found so far in trees, thus, this may be first
report of Helicotylenchus sp. in peer trees in Nepal. Pokharel and Regmi (2000) and Upreti (2000) have
recorded Hoplolaimus from fields with rice and wheat crop systems in Nepal while McSorley (2013)
reported that this species is prominent in forest as compared to fields. This study also found Hoplolaimus
sp. in rhizosphere of pear trees in both summer and autumn season but in comparatively lower density.

Aphelenchus species are common soil inhabiting nematode feeding on fungi (Barker and Darling, 1965).
Aphelenchus avenae have been used successfully as a potential biological control agent for root rot fungi
(Barnes et al., 1981). These nematodes may be beneficial rather than harmful if they are of mycophagic
species. A detail study at species level is necessary to know about the species and its economic
importance. Mononchus nematodes are non-parasitic predatory nematodes that feed on protists as well as
other small nematodes (Mankau and Mankau, 1963). There are no records of occurrence of Mononchus
sp. in cultivated plants in Nepal thus, this may be first report about occurrence of Mononchus sp. in
cultivated fruit tree in Nepal. Diplogaster sp. are one of the less studied predaceous nematodes which may
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be beneficial to cultivars. Present study also identified Diplogaster sp. from the specimens collected. This
shows that Diplogaster species may be present there for predation on other species of nematodes present
in rhizosphere of pear.

Prevalence of nematodes in different wards

There were six samples collected from each of 5 wards in study area in both summer and autumn season.
Number of nematodes found in samples of 500 gm soil from each site in both seasons is shown in figure
1.

There was no significant difference (P>0.05) in number of soil nematodes in samples collected from pear
orchards of different wards in Chhaimale in summer season. Similarly, there was no significant difference
(P>0.05) in number of soil nematodes per 500 gm sample from different wards during autumn season
among different wards in Chhaimale VDC. Figure 2 shows the average number of nematodes per 500 gm
soil sample in two seasons in different wards of study area.

Present study found that number of nematodes per 500 gm soil sample ranged from 4-19 with an average
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Figure 2: Average number of soil nematodes found in soil samples of different wards in two
seasons

of 9.18+1.54. Aksary et al. (2011) reported that at least 30 nematodes/100gm soil may cause any
significant suppress in growth of plant. Some nematodes may cause a damage only when they are present
in a larger number i.e. upto 5000 nematodes/100gm soil. Compared with these data, number of nematodes
recorded in soil of present study may not be able to cause any significant damage to pear plants. Also, the
presence of predaceous nematodes such as Mononchus and Diplogaster may be account for relatively
lower density of nematodes in rhizosphere of pear plants.

Conclusion

Diversity of nematodes in rhizosphere of pear plants from the pear orchards in Chhaimale VDC of
Kathmandu have been studied. Altogether 7 species of nematodes have been recorded during study period
of two seasons: Summer and Autumn of 2012. Seven species recorded during study were :
Tylencorhynchus, Longidorus, Helicotylenchus, Hoplolaimus, Aphelenchus, Mononchus and Diplogaster.
Among the recorded species Tylencorhynchu,Longidorus, Helicotylenchus and Hoplolaimus are parasitic
in nature either endoparasite, semi-endoparastite or ectoparasite while Aphelenchus is a mycophagic
nematode feeding on fungi and Mononchus and Diplogaster are predatory an a wide range of micro-
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organisms including some nematodes also. There was no significant difference in occurrence of
nematodes in two seasons: summer (pre-monsoon) and autumn (post-monsoon). Number of
Tylencorhynchus was significantly higher in summer as compared to other nematodes while in autumn
occurrence of Longidorus and Mononchus was higher relatively. In overall, number of Tylencorhynchus
was highest in all sites and Diplogaster was lowest. Present study found that number of nematodes per
500 gm soil sample ranged from 4-19 with an average of 9.18+1.54. There was no significant difference
in number of soil nematodes in samples collected from pear orchards of different wards in Chhaimale
during whole study period.
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