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Aphelenchoides besseyi (Christie, 1942) on Rice: A New Record in Egypt

Amin W. Amin
Department of Agriculture Zoology and Nematology, Faculty of Agriculture, Cairo University, Egypt

Abstract: A survey of plant parasitic nematodes in the paddies of Dakahlia and Sharkia governorates in Nile Delta of Egypt
revealed the presence of Aphelenchoides besseyi for the first time in Egypt. The nematode observed is “ White tip” leaf disease
symptoms of 3-b cm of the rice lsaf tip which becomes necrotic, Tollowed by reduction in size of the panicle and decreass in the
size and number of grains. Morphological Teature and morphomstric measursments of Temale and mals spscimens corresponded
wvary well with A. basseyi recorded before. Fgyptian population may had a shorter spear length and shorter male spicules length.
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Introduction

Rice plant, Oryza safiva L. can stimulate many plant parasitic
nematodes, which are recorded to infect the rice. Hirschmanniela
aryza, Ditylenchus angustus, Meloidogyne graminicola, Heterodera
aryzicola and Aphelenchoides besseyi are the most important
nematodaes, associated with rice plant parts. The most common
nematode on foliage and Tlowering part of plant on rice is
Aphelenchoides besseyi (Christie, 1942) that cause white tip leaf
disease symptoms. A. basseyi is widely prevalent in many
countries causing yield losses up to 17% (Zhang, 1987) and may
reach 20% (Prasad et al, 1987). In India, Dwivedi {1989) reported
that nematode can cause up to 45% yield losses, while in Brazil,
Da-Silva {1992) reported up to 50% vyield loss of rice. Age of
seedlings, placement distance, developmental stage of the
nematode and temperature influenced the attractiveness of rice
seedlings to A. hessayi A six-days-old sesdling and 30 ° C were
the most favorable and the basal part of seedling appeared to be
the main source for release of a possible attractant (Gokte and
Mathur, 1988). The nematode can survive for one year inside the
rice seeds and 53 days in water under 10 °C (Qiu ef al, 1991).
A. besseyi infected many Tield crops and ornamental plants like
Chili peppers, onion, strawberry, Setaria, Frgaria and Ficus elastica,
The white tip nematode is infected by rice ectoparasitically in the
beginning and penetrates the rice flowers and hibernates beneath
the seed glumes as fourth stages juveniles and adults
{Nandakumar et al, 197b). Once the nematodes revive and leave
the seeds to attack new rice seedlings. Its ectoparasitic feeding on
the growing points of rice results in whitening or light browning
of 3-b cm of the lsaf tips. Which ars later bscoms necrotic,
twisting include tattered white to brownish leaf tip and distortion
of the flag leaf enclosing the panicle, which may be hindered from
emerging, and reduction in size and length of the panicle and
distorted kernsls. The aim of this study was to describe and
record, for the first time, the occurrence of seed- borme nematode,
A. besseyiin some rice growing areas of Egypt. Reported herein
is the result of A. besseyi measurements of males and females .

Materials and Methods

During routine survay, we noticed outbreak symptoms of white
tip leaf in some paddies in Dakahlia and Sharkia governorates {Nile
Deslta of Egypt). The nematodes were extracted and morphometric
data, dsscription and illustration of this speciss are presentsd
herein with the help of the keys given by Allen (1952) and Sanwval
(1961). The rice white tip nematods, A. besseyi is recorded for the
first time in Egypt.

The white tip nematode extraction: The rice seed samples were
collected at flowering and harvest time. Rice seeds from
nematode-infected rice plants cvs. Sakha 101 and 102 showing
“white tip” leaf symptoms ware collected from paddies and stored
at 10 °C until use for extraction. The nematode extraction from
rice seeds by modified Basrmann tray techniqus followed by
Cobb's sisving techniqus. Rice sesd samples were soaked on
modified Basrmann tray technique Tor 48 hours at 20°Cx 2. The
nematods concentrated through Cobb's sisves No. 350 mesh
(Cobb, 1918). The nematodes were killed and fixed in 5% hot
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formalin at 50° C. Processed by mounting in 5% formalin solution.
Measuremsnts were made under compound microscope.  List of
abbreviations for table:

a= body length /greatest width

b= body length/ distance from the antsrior snd of the nematods
to the base of the ssophagus

c= body length/length of tail { anus or cloaca to terminus)

V= position of vulva as a percentags of body length from anterior

Aphelenchoides besseyi measurements:

After Christie (1942): Female (10 individuals): L= 0.66-0.75 mm;
a= 32-42 {width= 17-22 ); b= 10.2-11.4 {esophagus = 64-68
ph e = 17-21 p (tail = 36-42 p); V = 68-70 %.

Male {10 individuals): L = 0.54-0.62 mm; a = 36-39 {width = 14-
17 ); b= 8.6-8.8 (esophagus = 63-66 p); c= 156-17 {tail= 34-
37 ) (Fig. 1).

After Allen, (1962): Femals: | = 0.62-0.88 mm; a= 38-b8; b= 9-
12; c= 15-20;V = **F66-724° , spear= 10 p. Male: L = 0.44-
0.72 mm; a= 36-47; b= 9-11;c= 14-19.

After Fortuner (1970): Femals (20 individuals): L = 0.57-0.84
{0.68) mm; a = 39-b3 {47.7); b= 9.2-13.1 {11.46); b’ = 4.06-
5,77 (4.8b), c = 13.8-204 (172.7); V = =13968.7-73.6 {(71.2)"
52, gpear = 10.0-12.5 p (11.9 p). Males (9 individuals): L = 0.53-
0.61 (0.57)mm; a= 40.07-46.9 (44.4); b= 8.87-10.7 (9.52); b’
= 3.67-4.91(4.09); c= 16-20(17.97); spear= 10-12.5{11.4} ;
spicules {dorsal limb) = 18-21 (19.2) p.

Description:

Female: Body slender. Cuticle marked with fine striae. Lateral field
occupying one-fourth the body diameter, marked by four
incisures. Lip region sxpanded, widsr than neck at the base of lips.
Lips without annulation. Six radial head sclerotization delicate.
Cheilorhabdions near oral aperture moderately sclerotized, and
appearing as dark cuticularized pieces. Spear, 10 p long with
moderately well developed knobs. Median esophageal bulb well
developed. Nerve ring one body width behind median bulb.
Excretory pore located anterior to nerve ring. Esophageal gland
extending b body widths behind median bulb, joining esophagus
immadiately bshind median bulb. Intsstine joining the esophagus
as a slender tube immediately behind median bulb. Owvary relatively
short. Qocytes not arranged in tandem, several in a cross section.
Posterior uterine conoid. Terminus armed with four mucronate
points. Mucrons usually divergent with star-shaped appearancs.

Male: Male tail curvature about 180 degrees when relaxed by
gentle heat. Three pairs of vento-submedian papillae, the anterior
pair being adanal. Spicules ventrally curved. The ventral piece with
a moderate ventral process at the distal end. Terminus armed with
four variable mucronate points.

Results and Discussion

Aphelenchoides besseyi measurements: Fgyptian population:
females (25 individuals): L = 0.54-0.77(0.66) mm; a = 36-51.2
{41.5); Width = 15-18 {15.9) |, b= 9.7-12.7 (11.5) ; oesphagus



Amin W. Amin: New nematode pest in Egypt

Table 1:  Comparison between population of Aphelenchoides besseyi recorded in Egypt and Aphelenchoides besseyi(Christie, 1942) , Allen (1952)
and Fortuner (1970)
Measurements Aphelenchoides besseyi
Egyptian population After Christie, {1942) After Allen, (1952) After Fortuner, {1970)
Female
Length 0.54-0.77 {0.66) mm 0.66-0.75 mm 0.62-0.88 mm 0.57-0.84 {0.68) mm
Width 15-18 {15.9) 1722 1 - -
Spear length 8.513{10.6) p - 101 10.0-12.5{11.9})
a 36-51.2 (41.5) 32-42 3858 3953 (47.7)
b 9.712.7{11.5) 10.2-11.4 9-12 9.2-13.1 (11.46)
Oesophagus length 60-68 {64.1) p G4-68 | -
b 4.7-6.3(5.67) - - 4.06-5.77 (4.85)
[ 15.4-20.1 {18.0) 17-21 15-20 13.8-20.4{17.7)
Tail length 30-45 (36.7) p 36-42 | - -
V% 69.2-74.6 (71.7) 68-70 66-72 68.7-73.6
Male
Length 0.52-0.66 (0.58) mm 0.54-0.64 mm - 0.53-0.61 (0.57)
Width 15-18{15.9) 14417 1 - -
Spear length 9-12{9.9) p - 10.0-12.5{11.4) p
a 33-41.6 (34.7) 36-39 36-47 40.7-46.9 (44.4)
b 8.98-10.6 {9.8) 8.6-8.8 - 8.87-10.7
Oesophagus length 5567 {60.6) p 63-66.4 - -
b 3.85.1(4.3) - - 3.57-4.91 (4.09)
[ 15.56-22 (18.3) 1517 1419 16-20 (17.97)
Tail length 30-39(33.3) p 34-37 -

Spicules length 15-18{15.8}

18-21(19.2) p

a= bhody length /greatest width b= body length/ distance from the anterior end of the nematode to the hase of the esophagous c= body length/length

of tail { anus or cloaca to terminus)
Number within paranthesis represents the mean
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Fig. 1:  An over-view of A. bessey.

A= Body shape of nematode, B= Anterior region, C=
Face view of lip region, G= Anterior part of esophagous,
H= Tail tip, I,.J,K= End to tail of mals, |L,M,N= Vubval

raegion of Temale.

= 60-68 (64.1) | b'= 4.7-6.3(b.66);c= 15.4-20.1 {18.0}% Tail
length = 30-45 (36.7) p; spear length = 8.6-13 (10.6) |1, %V =
69.2-74.6 (71.7).

Male measurements (12 individuals), L: 0.52 O 66 (0.68) mm; a =
33-41.6 {34.7); b = 8.97-10.6 {9.8); b" = 3.8-5.1 {4.3)
oesphagous = 55-67 (60.6) |; b'= 3.8-5.1 (4.3); c = 15.56-22
(18.3); Tail length = 30-39 {33.3) | spear length = 9-12 {9.9) 1

spicules length (dorsal limb) = 15-18 (15.8) .

298

V= pasition of vulva as a percentage of body length from anterior

Comparison betwesn FEgyptian population of A,  besseyi
measurements and other population recorded by Christie (1942},
Allen (1952) and Fortuner (1970) are presented in (Table 1).
Measurements in (Table 1) revealed that the specimens of Egyptian
population of A. besseyi corresponded wvery well with the
description made by Allen, {1952} and Fortuner {1970). Females
and males of Egyptian population may have a shorter spear,
shorter male spicules length {dorsal limb) than those described by
Allen {1952) and Fortuner (1970). In conclusion the present
studiss confirmed the presence of A. bessayi in paddies for the
first time in Fgypt. Howewar, more studies ars nseded to svaluate
ths crop lossses and their distribution in Fgyptian paddies.
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