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ABSTRACT
Bitylenchus capsicumi sp.n. and one known species Aphelenchus isomerus Anderson & Hooper, 1980 (Ebsary, 1991)
isolated from chilli plants cultivated in Sindh, Pakistan are described and illustrated here. Bitylenchus capsicumi sp.n., is a
bisexual species characterized by rounded, offset lip region with 5-6 annuli, Lateral field with 4 incisures, outer two crenate,
not aerolated and inner two smooth, tail clavate bearing 32-45 annuli with smooth terminus and long post uterine sac
83.52-89.34 % of the tail length. Bitylenchus capcicumi sp.n., comes close to Bitylenchus vulgaris, B. usmanensis, B.
cuticaudatus and B. mediocris on many of the morphological characters. The morphometric data and illustration of
Aphelenchus isomerus Anderson & Hooper, 1980 (Ebsary, 1991) is given. This species is reported for the first time from
Sindh, Pakistan.
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INTRODUCTION
Chilli is originated from the Latin American tropical regions of the South (New Mexico and Guatemala)
approximately 7500 BC. Portuguese’s prior to 1585 brought hot chilli from Brazil to Indo-Pak subcontinent. Chilli is
a common crop and cultivated all over the world. It is reported that Chilli is raised over an area of 1776 thousand
hectares in the world, with a production of 7182 thousand tons. Chilli is economically very important and valuable
cash crop of Pakistan ((“http//en.wilipedia.org”).
The different pests and pathogens are also serious threat for chilli crop such as fungi, bacteria, viruses, nematodes
etc. Various plant parasitic nematodes cause damage to chilli plants all over the world
(“http//en.wilipedia.org/w/index.php?title = list of Capsicum diseases & oldid= 567496006”). Common nematodes are
Root knot (Meloidogyne incognita, M.hapla, M. javanica, M. arenaria) and other nematodes (Paratrichodorus spp.,
Trichodorus spp., Pratylenchus penetrans, Nacobbus aberrans, Dolichodorus heterocephalus, Helicotylenchus
dihystera, Hemicycliophora arenaria, Radopholus similis) which effect and devalued chilli crop (Brown, 1962; Khan et
al., 2000; Maqbool and Shahina, 2000; Anwar et al., 2013). Among these nematodes, the root knot nematodes
(Meloidogyne spp.) are more destructive and have wide host range (Hussain and Abid, 2011). They affected roots of
chilli plants blocked the movement of nutrients and water in the plant system as a result plants show wilting which leads
to death of plant. If the affected plant pulled out from the soil, the roots can be seen to be distorted, swollen and bearing
knots (galls). A survey has been conducted in the chilli producing area of Sindh, Pakistan with respect to nematodes.
MATERIALS AND METHODS
During a survey nematodes belonging to the genus Bitylenchus, and Aphelenchus were collected around the roots of
chilli (Capsicum annuum L.). Nematodes were processed by the following procedure given by Siddiqi (1986, 2000) and
Southy (1986). Specimens were separated from soil by modified Baermann funnel method (Schindler, 1961), killed by
gentle heat, fixed in 5% Formaldehyde, transferred in 1.25% glycerin solution and allowed to dehydrate slowly.
Processed specimens were mounted in absolute glycerin. Measurements and observations were made by using an ocular
micrometer. Drawings were made by means of drawing tube.
Bitylenchus capsicumi sp.n.
(Fig. 1. A-H; Table 1; Plate 1).
Description
Female: Body cylindrical, tapering at both extremities, slightly ventrally arcuate in position when relaxed by gentle heat.
Maximum body width16.38-22.0 µm. Cuticular annuli, 78-2.10 µm wide at mid body. Lateral field 4.41-5.04 µm wide with
four incisures. Outer incisures crenate. Cephalic region broadly rounded slightly offset with 5-6 distinct annuli 3.15-3.78
µm wide, 6.3-6.93 µm high. Cephalic framework lightly sclerotized. Stylet slender, delicate 15.12-16.38 (15.75) µm long,
conus solid for most of the length, slightly longer than shaft, basal knobs rounded 2.52-3.78 x 1.26-1.89. Orifice of dorsal
oesophageal gland 1.26- 1.85 µm from stylet knobs. Median bulb at middle of oesophagus oblong 10.71- 12.0 µm long
8.18- 9.45 µm wide, prominent valvular apparatus 3.15- 3.78 µm at centre situated at 93.87-116.55 from anterior end.
Deirids absent. Hemizonid distinct 2-3 annuli long, 4-2 annuli anterior to excretory pore. Excretory pore 81.90-94.5 (86.7)
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µm from anterior end of the body, lying opposite anterior end of the basal bulb. Isthmus about as a long as basal bulb,
crossed by nerve ring near middle. Basal oesophageal bulb saccate 17.64- 20.16 µm long 8.19-9.45 µm wide. Cardia
rounded. Intestine forming a post anal sac 83.52- 89.34% µm filling tail length, fasciculi present throughout intestinal
length. Vulva a transverse slit at 48.19-55.50% of body width. Ovaries amphidelphic, Vagina 0.41-0.62% µm body width
long at right angles to body axis. Spermatheca rounded with large round sperms. Ovaries asymmetrical, outstretched with
one rarely two rows of 15-19 oocytes. Tail cylindrical or sometimes slightly subclavate with 32-45 annuli, terminus smooth
hyaline portion 5.04-6.3 µm long, phasmids pore like anterior to middle of tail behind anal level.
Table 1. Morphometric data for Bitylenchus capsicumi sp.n.
Holotype ♀
(N=1)

Paratype ♀ ♀
(N=11)

Paratype ♂♂
(N=5)

L
a

0.51
31.13

(0.51-0.604) 0.562 ± 0.033
(27.43-31.14) 29.42 ± 1.34

(0.49-0.64) 0.60 ± 0.133
(26.33-29.14) 28.31 ± 1.148

b
c
c’
Stylet
V%
DGO

5.22
14.20
2.85
15.12
50.60
1.26

(5.13-5.77) 5.40 ± 0.22
(14.20-17.28) 15.07 ± 0.958
(2.19-2.77) 2.51 ± 0.243
(15.12-16.38) 15.75 ± 0.48
(48.19-55.50) 52.23 ± 2.322
(1.26-1.85) 1.60 ± 0.19

(5.06-5.48) 5.29 ± 0.193
(13.17-16.26) 14.53 ± 1.11
(2.26-3.16) 2.80 ± 0.369
(15.75-16.38) 16.0 ± 0.56
(55.98-63.56)
(1.26-1.85) 1.69 ± 0.174

Body annules width (µm)
Lip annuli
Lip height (µm)
Lip width (µm)
Lateral incisures
Lateral field width (µm)
Head to metacorpus distance

1.57
5
6.93
3.15
4
5.04
50.4

(1.26-1.57) 1.40 ± 0.16
(5-6)
(6.3-6.93) 6.52 ± 0.317
(3.15-3.78) 3.43 ± 0.32
4
(5.04-4.41) 4.75 ± 0.329
(57.69-63) 63.75 ± 6.66

(1.26-1.57)
(5-6)
(6.3-7.56)
(3-3.78)
4
(4.41-5.67)
(63-69.5) 64.67 ± 3.345

Metacorpus length
Metacorpus width
Oesophageal length
Excretory pore
Distance from head to vulva
Anterior gonad

10.7
8.19
97.65
81.90
270
119.70

(10.71-12.60) 11.52 ± 0.943
(8.18-9.45) 8.64 ± 0.635
(93.87-116.55) 104.44 ± 7.61
(81.90-94.5) 86.71 ± 5.36
(252-327.60) 296.247 ± 24.93
(110.25-176.40) 154.54 ± 23.97

(10.08-12.60)
(7.56-9.45)
(97.65-119.70) 105.9 ± 9.9
(80.01-94.50) 88.32 ± 8.99
-

Posterior gonad
Tail
Anal body width
Tail annuli
Hyaline part of tail
Testis

107.10
35.91
12.60
32
5.04
-

(110.25-195.3) 168.11 ± 24.94
(31.50-40.95) 37.227 ± 2.97
(12.06-15.75) 14.671 ± 1.44
(32-45)
(5.04-6.3) 5.61 ± 0.53
-

(35.65-44.1) 38.63 ± 3.19
(12.60-17.01) 13.98 ± 2.25
(55.98-63.56) 58.63 ± 3.21

-

(21.42-22.05) 21.92 ± 0.28
(11.34-13.86) 12.6 ± 0.89

Spicules
Gubernaculums

-

All measurement in µm except body length in mm

Male: Similar to female in general morphology and measurements. Testis single, outstretched, spermatocytes mostly in
double rows. Spicules cephalated, ventrally arcuate, with large flanges and pointed bifid terminus 21.42- 22.054 µm
long, Gubernaculums rod like with distal third having raised sides 11.34 -13.86 µm long protrusible. Bursa large, finely
crenate, enveloping entire tail. Phasmids anterior to middle of tail.
Type habitat and locality: Specimens were collected from soil around the roots of chilli (Capsicum annuum L.) from
Mirpurkhas, Karachi University Campus and Memmon Goth, Karachi, Pakistan.
Type specimens: Holotype slide No NNRC-18/69 and paratypes on slide No NNRC 18/70-73 (9 females and 4 males)
deposited in the National Nematode Collection of NNRC, University of Karachi, Pakistan.
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Fig.1. (A-H). Bitylenchus capsicumi sp.n., A. Entire female; C. Oesophageal region; D. Anterior region; F. Tail end; H.
Lateral field; B, E & G. Male; B. Entire body; E. Anterior region, G. Tail end.
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Plate 1. Bitylenchus capsicumi sp.n. A: female whole body, C: oesophageal region head region, E: Tail, G: Vulval
region, B, D, F: Male, B: whole body, D: oesophageal region, F: head region.
All measurement on 100 x except whole body length on 20x.
Diagnosis and relationship: Bitylenchus capsicumi sp.n. bisexual species characterized by rounded, offset lip
region with 5-6 annuli, Lateral field with 4 incisures, outer two crenate, not aerolated and inner two smooth, ta il
clavate bearing 32-45 annuli with smooth terminus and long post uterine sac 83.52-89.34% of the tail length.
Bitylenchus capsicumi sp.n., comes close to Bitylenchus vulgaris (Upadhyay, Swarup and Sethi, 1972) Jairajpuri,
1982; B. usmanensis, (Khurma and Mahajan, 1988) Siddiqi, 2000; B. cuticaudatus (Ray and Das, 1983) Siddiqi,
1986 and B. mediocris Talavera and Siddiqi, 1995 on many of the morphological characters, it differs from B.
vulgaris by having smaller body length, smaller, b, c, V values greater a value, stylet length and tail annuli, post
intestinal sac large, smaller spicules and Gubernaculums length (L= 0.56-0.67 mm, a= 25-30, b= 4-6, c=14-20, V=
52-57, stylet 14-16 µm, T.A =35-45, spicule =22-25 µm, gubernaculums= 13-16 µm in B. vulgaris after Upadhyay,
Swarup and Sethi, 1972).
It can be differentiated from B. cuticaudatus by having smaller body length, a, V, stylet length, greater b, c and
tail annuli, smaller spicules, Gubernaculums (L= 500-625 µm, a= 31-37, b=4.2-4.8, c= 12.3-15 V= 53-60 Stylet=
14-15 µm, c= 2.3-3.4, T.A= 33-45,L.A= 5-6, Spicules= 23-26 µm, Gubernaculums= 9-14 µm in B. cuticaudatus,
after Ray and Das, 1983 ).
It can be distinguished from B. usmanensis smaller body length, c' and V value, greater a, b, c and stylet
length, inner lateral line not fused, smaller spicules and Gubernaculums ( L= .55-.65 mm, a=25.7-30.2, b=5.0-5.6,
c=12.2-14.0, c'= 2.- 3.0, 3 V=52.7-56.0, Stylet= 14.0-16.0 µm, inner lateral line fused, Spicules=21.5-24.0 µm,
Gubernaculums=11.0-11.5 µm in B. usmanensis, after (Khurma and Mahajan, 1988) Siddiqi, 2000).
It differs from B. mediocris by having smaller body length, c, V, post intestinal sac fills about tail length, T.A=
31-55.greater a, b, c values, greater spicules and gubernaculums ( L= .48 -.59mm, a= 18.3- 29.9, b= 4.7-5.6, c=
11.7-13.4, c'= 1.9-3.2, V= 51.8-61.3, Stylet= 14-15 µm, T.A= 41-48,post intestinal sac fills 33-50%, Spicules=
18.0-20.5 µm, Gubernaculums= 9.5-11.1 µm in B. mediocris after Talavera and Siddiqi, 1995).
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Plate 2. A: femele whole body, B: Anterio end, C: tail end, D & E: vulval region.
All photography on100x excep whole bodyy length on 10x.
Aphelenchus isomerus Anderson & Hooper, 1980 (Ebsary, 1991)
(Fig. 2. A-H, Table 2, Plate 2)
Description:
Body ventrally slightly arcuate upon fixation. Maximum body width (16-19) µm annuli very fine about (1.2-1.8)
µm wide often obscure. Interior cuticular annulation more prominent. Lateral field broad with 12-14 incisures at midbody. Head low, broadly rounded .Cephalic framework low rounded. Stylet without knobs. Lips continuous with body
counter or slightly set off by a shallow construction .Vestibule lining cuticularized. Oesophagus with cylindrical
procorpus; well developed median bulb oval to rarely hexagonal (13.8-16.2) µm long and (9-12) µm wide .Isthmus short
encircled by nerve ring. Nerve ring excretory pore clear in all specimens. Oesophageal gland over lapping the intestine
dorsally. Esophagus (70.2-81.3) µm to oesophago – intestinal valve (156-228) µm to end of gland lobe. Female
reproductive system monodelphic, prodelphic, ovary extending anteriorly (168-277.2) µm long .Post uterine sac (75-105)
µm long, (53.81-60) % of vulva-anal distance. Tail cylindrical to sub cylindrical with hemispherical terminus.
Male: Not found.
Remarks:
Measurements and description are similar to the original description given by Anderson & Hooper, 1980 (Ebsary,
1991). There are some small differences which may be due to ecological variation except in L= (0.46-0.60) mm Vs 499926 µm, b =7.6-11.45 vs. b=4.9-7.7, b'= 7.6-11.45 vs3.4-4.9.This species is reported for the first time in Pakistan.
Specimens of A. isomerus were collected from soil around the roots of chilli (Capsicum annuum L.) from Karachi
University Campus and Memmon Goth, Karachi, Pakistan.
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Fig. 2(A-H). Aphelenchus isomerus Anderson & Hooper, 1980 (Ebsary, 1991).
A: Entire female, B: Oesophageal region, C: Vulval region with post uterine sac, D: vulval region, E: Lateral field,
F-H: tail ends.
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Table 2. Morphometric data of Aphelenchus isomerus Anderson &Hooper,
1980 (Ebsary, 1991).
♀♀ (N+11)

Characters
L

0.53 ± 0.04 (0.46-0.60) mm

a

31.53 ± 5.24 (25.33-40)

b

8.87 ± 1.20(7.6-11.45)

b’

6.088 ± 0.718 (7.6-11.45)

c

26.39 ± 2.63 (21.71-29.1)

c’

2.05 ± 0.27 (1.63 – 2.33)

V%

75.8 ± 6.57 (68.31-89.47)

Stylet

10.33 ± 1.74 (8-12.8) µm

Greatest body width at mid body

17.46 ± 1.53 (16-19.2) µm

Anterior ovary

220 ± 35.32 (184.2-276) µm

post uterine sac

86.60 ± 10.60 (75-105) µm

Head length

6.71 ± 0.30 (6.4-7.2) µm

Head width

2.8 ± 0.32 (2.4-3.2) µm

Metacorpus length

15.68 ± 1.06 (13.8-17.6) µm

Metacorpus width

10.82 ± 0.74 (10.2-12) µm

All measurements in µm except body length
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