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Abstract: Several species of plant parasitic nematodes have been encountered in soils of different tea-growing
areas of the world. Roots and soil were sampled for the presence of plant-parasitic nematodes from tea
plantations in Kusuku, the only major tea growing location in Nigeria. Six genera of plant-parasitic nematodes
were recovered from the rhizosphere soil. Meloidogyne spp. Pratylenchus coffeae and Helicotylenchus coffeae
were predominant with prominence values of 380, 212 and 88 respectively and occurred in 84, 63 and 58% from
all soil samples of 250 c¢cm® soil respectively. This was followed in descending order by Rotylenchulus
reniformis, Radopholus spp. and Xiphenema spp. with frequency of occurrence 43, 39 and 29 respectively.
Meloidogyne spp. was the only nematode species recovered from the sampled tea roots with 21% frequency
of occurrence. Root-knot nematodes, Meloidogyne incognita, reduced the leaf area of selected tea clones
seedlings significantly (P<0.05) compared to the control 4 weeks after inoculation. The nematode reproduced
successfully on all the tea clones but China clones exhibited some level of tolerance to the nematode. There
is the need of concert effort for controlling this nematode in tea, most especially with the recent move in Nigeria

to cultivate tea in the lowland.
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INTRODUCTION

Tea is an evergreen shrub from the genus Camellia
that includes 82 species [1]. Of all the Camellia spp.
tea is the most important both commercially and
taxonomically and is cultivated to produce a stimulant
brew. Tea, Camellia sinensis L. belongs to the plant
family Theaceae. Cultivated tea varieties are natural
hybrids of the original tea species C. sinensis L. O.
Kuntze, C. assamica (Masters) and C. assamica subsp.
lasiocalyx (Planchon ex Watt) [2]. The species sinensis,
is known as ‘China tea’, originated from Sichuan province,
south-western China, is suitable for growing in marginal
areas of the subtropics and is more drought-tolerant and
can survive short frost periods. Similarly, the species
assamica is also known as ‘Assam tea’, originated from
the forests of Assam, north-eastern India, is a tropical
variety sensitive to dry and cold weather conditions [3].

The tea crop has been introduced to other parts of
the world with diverse climatic conditions from its native
habitat ranging from a Mediterrannean-type climate to hot

humid tropical and subtropical regions from as far north
as Georgia (42° N) and as far south as Argentina (27° S)
and between sea level and 2,460 m altitude [4]. The major
tea producing countries are China, India, Sri Lanka,
Kenya, Indonesia, Turkey, Iran, Georgia, Japan, Vietnam,
Bangladesh, Argentina, Malawi, Uganda and Tanzania.
Tea is grown in Nigeria with commercial cultivation on the
Mambilla plateau along Gembu, Ardo-Gori, Kusuku,
Karaka, Maizat-mari and Nguroje axis [5, 6].

Diversity of forest environment provides a stable
micro-climate and continuous supply of food for many
pests and diseases. Tea, being a monocrop, loses the
diversity and becomes prone to pests and disease
infestation, especially after long periods of cultivation.
Several species of plant parasitic nematodes have been
encountered in tea soils of different tea-growing areas
in the world. However, no positive evidence of
pathogenicity has been established with respect to the
majority of these nematodes. The species that are either
known or suspected to be pathogenic to tea includes
Pratylenchus spp. Radopholus similis, Meloidogyne spp.
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Hemicriconemoides kanayaensis, Rotylenchulus
reniformis,  Helicotylenchus  spp.  Paratylenchus
curvitatus, Hoplolaimus sp. Rotylenchus sp. and

Xiphinema sp. [7]. There is limited information on the
plant-parasitic nematodes associated with tea in Nigeria.
Therefore, a survey of the tea plantations in Nigeria and
determination of the susceptibility of tea seedlings to
plant-parasitic nematodes become imperative, hence the
essence of the present study.

MATERIALS AND METHODS

Nematode Survey: Nematological surveys of tea plots
were carried out in Kusuku (6° 50'N; 11° 07'E), Taraba
State of Nigeria, located at about 11 km off
Ngoroje-Gembu Road on the Mambilla Plateau. Kusuku,
the only major tea growing location in Nigeria, is situated
on an elevation of about 1,460 meters above sea level with
maximum temperature between 21.4 °C to 30 °C, while the
minimum temperature ranges between 1.9°C to 16 °C.
The total annual rainfall is between 1800 mm and 2000 mm.
Soil and root samples were collected from the rhizosphere
region about 50-70 cm from the base of the plants and at
a depth of 20 cm.

Processing of Soil and Root Samples: Aliquots of 250cm’
sub-sample soil from 500cm®each composite sample were
assayed for nematodes by sieving and decanting [8].
After decanting, the sediment was assayed for nematodes
using the Whitehead and Hemming [9] tray modification
of Baermann [10] technique as described by Coyne [11].
The root samples were washed, pooled, chopped into
approximately 1-cm-pieces and thoroughly mixed. A 5g
sub-sample was put in 100ml water in a kitchen blender.
The root was macerated 3 times for 10 seconds, separated
by 5 seconds intervals and the nematodes were
extracted from the homogenate using sieve method [12].
The nematode suspension was diluted with water in a
graduated cylinder to 10ml.

Prior to counting, solution containing nematodes
were agitated thoroughly and nematode populations were
determined in 1 ml distilled water suspension in a
counting dish [13] under a stereomicroscope and
expressed per 250cm’ soil or 5g roots. A mean of 3 counts
was taken in each case. Nematodes were transferred with
an eye lash picker to a slide with a drop of water, covered
(with a cover slip) and examined under a compound
microscope with a 40, 60 and 100X objective for
identification using taxonomic keys [14] and counted.
The identification and counting was repeated three times
and mean population of nematodes/sample calculated.
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Pathogenicity Tests: Tea clones seedlings collected from
the location were allowed to stabilize in the sreenhouse
for two weeks and thereafter subjected to pathogenicity
tests. The pots with the tea seedlings were inoculated
with 5,000 Meloidogne incognita eggs obtained from the
pure culture on the roots of Celosea argentea using
Hussey and Barker [15] sodium hypochlorite (NaOCI)
method. Uninoculated units served as control. Normal
watering of seedlings as obtains in tea nurseries was
carried out. Fortnightly, growth parameters such as stem
girth, leaf area and numbers of leaves were recorded.
The experiment was terminated 24 weeks after inoculation.
To assess infection the roots were carefully freed of soil,
washed under a gentle stream of tap water, mopped and
galls counted using a hand lens at 3-5 X magnification.
Root galling was assessed using the 0-5 gall index [16].
Nematode eggs were collected from each root system
using sodium hypochlorite method (NaOCl) of Hussey
and Barker [15] and counted. Aliquots of 250cm’ soil
samples from each pot were assayed for juveniles of
M. incognita using the modified Baermann technique [11].

Data Analysis: Prior to statistical analyses, data were
checked for normality and homogeneity of variances and
transformed where necessary. A log transformation
[loglO(x + 1)] was applied to the data on nematodes
(densities per 250cm’soil, densities per gram root and gall
index). The determination of disease incidence was based
on the nematode population per root system and it was
expressed by the number of egg masses and gall index.
The numbers of egg masses were counted and gall index
(GI) and egg mass index (EMI) were determined on the
following scale: 0=0;1=1-2;2=3-10;3=11-30;4=
31 - 100 and 5 = greater than 100 galls or egg masses per
root system [17, 16]. Reproduction factor of the nematode
(Rf) = Final nematode population (pf) x Initial nematode
population (pi) . To estimate the susceptibility and
resistance of the tea clones surveyed, the prominence
values (PV=nematode population density x (frequency of
occurrence)” x 107") were calculated for each species All
data collected were subjected to analysis of variance and
significant differences between means were evaluated
using Least Significant Difference Method at P<0.05.
All analyses were performed wusing GENSTAT
(version 7.1, VSN International Ltd. Lawes Agricultural
Trust, Hempstead, UK).

RESULTS

Plant-parasitic nematodes recovered from the tea
plantations were Meloidogyne spp. Pratylenchus coffeae,
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Table 1: Prominence value (PV), frequency of occurrence and mean population

of tea on the Mambilla plateau in Nigeria.

density of predominant plant-parasitic nematodes recovered from soils and roots

Frequency of Mean

Frequency of Mean

PV occurrence (%) population density PV occurrence (%) population density

Nematode species Soil” Root*

Meloidogyne spp. 380 84 415 32 21 69
Pratylenchus coffeae 212 63 267 - - -
Helicotylenchus coffeae 88 58 115 - - -
Rotylenchulus reniformis 45 43 69 - - -
Radopholus spp. 27 39 43 - - -
Xiphenema spp. 10 29 18 - - -

* nematodes recovered from 250 cm?soil samples from the tea rhizosphere

#* nematodes recovered from 5g tea roots

Table 2: Effect of root-knot nematode, Meloidogyne incognita, on some growth parameters of tea seedlings at 24 weeks after inoculation.

Tea No of leaves” Leaf area Stem girth GI/EMI Reproduction factor
clones (count) (cm?) (cm) (count) (R (pf/pi)*

236 15a 185.2¢ 1.21b 4/4 12.1
Control 15a 197.1c 1.26a - -

143 16a 186.3¢ 1.28a 2/2 7.4

Control 16a 196.4¢ 1.27a - -

318 15a 192.1d 1.22b 3/3 9.2

Control 15a 199.7¢ 1.28a - -

China 16a 206.4b 1.30a 111 2.6

Control 16a 209.5a 1.29a - -

"Means followed by the same letter in the same column are not significantl

population. Where GI = Gall index, EMI = Egg mass index.

Helicotylenchus  coffeae, Rotylenchulus
Radopholus spp. and Xiphenema spp. (Table
Meloidogyne  spp.  Pratylenchus  coffeae  and
Helicotylenchus  coffeae  were predominant with
prominence values of 380, 212 and 88, respectively and
occurred in 84, 63 and 58% of all soil samples per 250 cm’
soil, respectively. This was followed in descending order
by Rotylenchulus reniformis, Radopholus spp. and
Xiphenema spp. with frequency of occurrence of 43, 39
and 29, respectively. Meloidogyne spp. was the only
nematode species recovered from the sampled tea roots
with 21% frequency of occurrence (Table 1). Root-knot
nematodes, Meloidogyne incognita, reduced the leaf area
of selected tea clones seedlings significantly (P<0.05)
compared to the controls 24 weeks after inoculation
(Table 2). There were no significant differences in the
number of leaves of various tea clones between the
inoculated and the control. Stem girth of tea clones
236 and 318 was reduced due to nematode inoculation,
while there were no significant differences between the
inoculated and the control of 143 and China clones
(Table 2). The nematode reproduced successfully on all
the tea clones, but China clones exhibited some level of

reniformis,

1.

y different (P<0.05). pf = Final nematode population, pi = Initial nematode

tolerance to the nematode (Table 2). Tiny galls typical of
root-knot nematodes were observed on the roots of the
inoculated seedlings.

DISCUSSION

There have been several instances of slow decline of
tea, ultimately leading to death of affected tea bushes,
especially following pruning in the high elevation tea
areas and in a few of the mid-elevation tea areas of Sri
Lanka caused by plant-parasitic nematodes [18]. Root
knot nematodes, Meloidogyne javanica, M. incognita,
M. brevicaua are widely distributed nematode species in
tea plants, especially in India where tea has been grown
for a long period of time [19]. The first two species affect
tea seedlings in the nursery and the third one affects
mature tea. The infested seedlings are not always killed
outright, but patches are found to be stunted, wilted,
chlorotic or generally unhealthy. Sometimes root tips are
devitalized and their growth is arrested. Such damage
impairs root-spread and the ability of the plants for uptake
of water and nutrients is reduced. The roots of tea when
infested with M. incognita tend to form very small galls
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that look like beads on a string leading to contamination
of tea plant [20]. Generally the infestation is very severe
between the months of June and August in north-east
India [21]. Similar observations were observed on the tea
clones investigated in the present study in Nigeria. There
is the need for concerted effort to control this nematode
on tea, most especially with the recent move to cultivate
tea in the lowland.
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