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Summary. Specimens of Thripinerna khrustalevi sp. n. were recovered from thrips (Thrips irehenlei Prisner.
and T. physopus L.) associated with the flowers of Taraxacutn officit~aleWigg. and Hieracium spp.
(Compositae) in Moscow lawns. Tllripinema klvustalevi sp. n. can be distinguished from the related species
T. aptini (Sharga, 1932) Siddiqi, 1986 and T. reniraoi (Reddy, Nickle & Rao, 1982) Siddiqi, 1986 by
differencesin the structure of the bursa. the shape of the male tail, and, the presence of basal knobs on the
stylet in infective females. The new species can be distinguished from T. nicklewoodi Siddiqi. 1986 by the
position of the orifice of the dorsal esophageal gland in infective females and the absence of a tail cone in the
parasitic female. Transmission electron microscopy analysis showed that parasitic females did not have cuticle
and their integument consisted of microvilli. The microvilli were coated by the thin covering layer. An
identification key for the genus Thripinema is given.
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The genus Thripinema currently contains three
species: T. reniraoi (Reddy, Nickle & Rao, 1982)
Siddiqi, 1986, T. aptini (Sharga, 1932) Siddiqi, 1986
and T. nicklewoodi (Nickle & Wood, 1964) Siddiqi,
1986. The first two species were reported from India,
and the third from North America. In this paper we
describe a new species of Thripinema found in Russia.

MATERIALS A N D M E T H O D S
Nematodes were collected in 1993 from thrips
present on flowers of the Compositae growing in
Moscow lawns. Parasitic stages of the nematode were
recovered from adult thrips, and, free-living stages
from flowers. A total of 837 nymphs and 3280 adult
thrips were dissected to evaluate the infestation
dynamics and life-cycle of the parasite. The prevalence
of thrips infestating the nematodes at diffcrent sites in
Moscow ranged between 10% and 50% during
September 1993. The nematodes were fixed in 4%
TAF, processed and mounted in glycerin. The
description and drawings were made from live and
from mounted specimens. In the description the body

length (L) and De Manian indices, D - maximal
diameter of the body, St - stylet length, Cd - tail length
and V (vulva position as a percentage of the body
length) are presented. The mean value and the range
(in parenthesis) are given.
Parasitic females were also processed for
examination of the integument by transmission
electron microscopy. Nematodes were fixed in 2.5%
glutaraldehyde in 0.05 M phosphate-buffer (pH=7.2)
at 22" C, postfixed in I % osmium tetroxide, dehydrated in an ethanol series and embedded in Epon resin.
Ultrathin sections were stained with uranyl acetate
and lead citrateand then examined in a Jeol JEM-100
B at 80 kV.

DESCRIPTION
Thripinema khrustalevi s p . n .
(Figs. 1 & 2)
Holotype parasitic female: L = 240 pm, a = 2.0,
D = 120pm, St = 14pm, V = 100%.
Paratype parasitic females (n = 15):L = 250 ( 180-
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320) pm, a = 2.0 ( I .6-2.3, D = 120 (97-1 70) p m , St =
14-15pm, V = 95-100%.
Paratype infective females (n = 15): L = 320 (300340) pm, a = 24.1 (22.1-28.0), b = 6.6 (6.0-7.2), c =
11.2 (10.0-13.3), V = 82-85%, D = 13 (11-14) p m ,
Cd = 29 (25-33) p m , St = 13-15pm.
Paratype free-living males (n =IS): L = 280 (230340)pm, a = 19.5 (12.8-25.5),c= 11.6 (9.3-13.6), D =
16 ( 11-20) p m , Cd = 25 (20-29) p m , spicules = 12- 14
pm, gubernaculum = 5-6 pm.
Eggs: 57 (48-63) x 26 (22-29) pm.
Parasitic female. Body usually oval o r
occasionally spherical, usually with head cone 11-20
p m long, Stylet and deformed oesophageal lumen
clearly visible. Vulva terminal or subterminal. Some
specimens have a small vulva1 cone consisting of two
slightly protruding lips. Uterus large, muscular,
containing one egg. Genital tube curved spirally and
occupying the whole body. The body shapeof parasitic
females differs in individuals of different age: in older
specimens the anterior end, with stylet and
oesophageal lumen still visible, can be completely
inverted inside the body. The protruding vulva lips in
younger specimens are not present in older females
which have a characteristic egg-shaped or spherical
body.
Infective female. Body straight or slightly
ventrally curved. Lateral field with two incisures. Lip
region set off from the body, slightly prominent, 4-5
p m dia. Amphids slit-like. Stylet well developed with
slight thickening in the mid-section. Oesophageal
lumen straight, 30-35 p m long, walls sclerotised.
Orifice of dorsal esophageal gland 2-5pm posterior to
stylet base. Base of subventral glands 180-200 p m ;
base of dorsal gland 220-240pm from head end. Nerve
ring 70-80 p m from head end. Excretory pore not
visible. Ovary primordium 70-100 p m long; 200-220
p m from head end. Vulva situated near anus; vulvaanus distance 21-28pm; body diameter at vulva 10-12
pm; at anus 8-9pm. Tail conoid with blunt terminus.
Free-living male. Body usually straight,
occasionally tail end dorsally curved. Lateral field
contains two incisures, 5-6pm wide. Head diameter 5
pm. Structures of head capsule, stylet and esophagus

not discernible. Genital tube 155-228 p m long,
commencing at 60-120 p m from head end. Spicules
narrow, arch-shaped, the edges of the spicule base
swollen. Gubernaculum long. Bursa well developed, up
to 5 p m wide, commencing anterior to the spicule base
and reaching the tail terminus. Tail conoid with a blunt
terminus.
Biology. A maximum of 10 infective females,
recently molted, were recovered from individual t hrip
nymphs. Infective females were not found in adult, or
recently molted thrips. A maximum of six parasitic
females at the stage of oviposition were recovered from
individual adult thrips and, apparently, the
development of all other parasitic nematodes was
inhibited or stopped. The female develops inside the
insect body cavity into a mature parasitic female and
then commences egg-laying. T h e nematodes develop
in the host's haemocoel and exit a s fully developed
females and males. Free-living males and females
mate in the environment.
In Moscow, during the growing season in 1993,
the infection prevalence reached 50% in some areas.
Ultrastructure of the integument. Transmission
electron microscopy analysis showed that parasitic females did not have cuticleand their integument consisted of a covering layer and microvilli (Fig. 3). The
hypodermal cytoplasm contained numerous mitochondria, vacuoles, electron-dense droplets and nuclei with
nucleoli. The microvilli length varied from 1.3 to 2.8
p m (Fig. 3 0 . T h e microvilli were coated by the thin
covering layer. Occasionally, the friable extracellular
material was deposited between the covering layer and
the microvilli. Some parasitic females did not have the
covering layer, therefore, it is possible that it only
develops in mature parasitic females (Fig. 3B).
Type host and locality. Nematodes were
recovered from: Thrips trehernei Prisner (type host)
and Thrips physopus L. (Thysanoptera) associated
with the flowers of Taraxacum officinule Wigg. and
Hieracium spp. (Compositae) in Moscow lawns.
Nematode infection of thrips was present only in
specimens from Moscow despite numerous dissections
of thrips from neighbouring regions in Russia. Infested
thrips were found mainly on vegetation close to major
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Fig. 2. Thripinema kltrustalevi . A: Parasitic females; B: Anterior end of infective female; C: Posterior end of male. Scale bars: A - 50 p,
B, C - 1 5 p .

roads and thrips collected from the city parks were not
infected.
material' H o l o t ~ ~ parasitic
e
(70/77), paratype parasitic females (70178-79) and
paratype free-living males and females (70180-82) are
deposited in the Nematode collection of the Institute
(Moscow). Paratype
are
deposited in the German
Collection in Miinster (1781111-4).
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Differential diagnosis. Thripinema khrustalevi sp.
n. is distinguished from T. aptini and T. reniraoi, the
most similar species, by differences in the structure of
the bursa: the bursa of the new species is peloderan or
terminal, whereas in T. aptini and T. reniraoi it is
adanal. The male tail of the new species is conoid with
a slightly blunt terminus, but in T. aptini the tail

terminus is pin-like. The stylet of the infective female
of T. khrustalevi sp. n. has basal knobs, whereas the
stylet of T. aptini and T. reniraoi is without knobs
(Sharga, 1932; Reddy et
1982).
The new species can be distinguished from T.

nicklewoodi by the position of the orifice of the dorsal
esophageal gland: in T. khrustalevi sp. n. it is situated
just ante-ior to the esophageal lumen (2-5 pm), near

-

the orifices of the subventral glands. whereas in T.
nicklewoodi it is in the center of the esophageal lumen,
in the median bulb region. The parasitic females of the
new species do not have a tail cone and V=95-loo%,
whereas the female of T. nicklewoodi has a tail cone
and V is 85% (Nickle & Wood, 1964; Siddiqi, 1986).

~

Etymology. The species is named after A. V.
hwho first ~found it in~~ h ~- i spp.
,-,.~~ on flowers
~
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Identification key of Thripinema
species
1. Parasitic female spindle or bean shaped with
tail cone. Vulva at 85% .....................T.nicklewoodi
- Parasitic female oval or spheroid, without tail
cone. Vulva terminal, 100% ................................. 2
2. Bursa peloderan or terminal, male tail end conoid ...................................... T. khrustalevi sp. n.
- Bursa adanal, male tail end - pin-like ..........3
3. Length of parasitic female < 0.25 mm ...........
.............................................................. T. reniraoi
- Length of parasitic female > 0.25 mm ............
............................................................... T. aptini
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