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ABSTRACT
Leafhopper Neoaliturus grandidentis Gnezdilov, 2022 is reported from Israel for 
the first time. A recording of the male call of this species is provided; the syllable 
of N. grandidentis is longer by a magnitude compared to published male calls 
produced by several other Neoaliturus species. The hitherto unknown female of 
N. grandidentis is described.
KEYWORDS: Auchenorrhyncha, Cicadellidae, leafhoppers, male calls, 
vibrational signals, vocal communication, Levant, Middle East.

INTRODUCTION

Leafhoppers (Cicadellidae) are one of the largest families of insects and are among 
the most abundant herbivores in terrestrial habitats that support vascular plants. The 
leafhopper fauna of Israel had been reviewed by Linnavuori (1962), who documented 
114 species, but very little subsequent research focused on this family in Israel. 
A recent survey for leafhoppers in various locations in Israel was conducted as part 
of the senior author’s PhD project between March 2018 and August 2022. Here we 
report the presence of previously unknown from Israel Neoaliturus grandidentis. 
Gnezdilov (2022) described this species based on two males from Abu Dhabi and 
Sharjah in the United Arab Emirates. Its diagnostic feature is the large, flat, fin-
like lobe at each side of the preapical area of its aedeagal shaft. The female of this 
species was unknown at the time of its original description.

While Linnavuori (1962) reported seven Neoaliturus species in Israel, and three 
variants of known Neoaliturus species were recorded by Klein & Raccah (1991) 
and Klein et al. (1982), none of those taxa fits the description of Neoaliturus 
grandidentis.

MATERIALS AND METHODS

Specimens of Neoaliturus grandidentis were collected in southern Israel at Nahal 
Shitta (30.144°N 35.129°E) and Yotvata (29.912°N 35.064°E), by sweeping in both 
localities and by light trapping in Yotvata. A few additional specimens were spotted 
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during light trapping at Hazeva Field School (30.783°N 35.250°E). The examined 
material is deposited in the Auchenorrhyncha collection of the Steinhardt Museum 
of Natural History, Tel Aviv University, Israel (SMNHTAU-I.).

The body length of adults was measured from the anterior tip of the vertex to the 
posterior tip of the forewings. Abdomens of specimens were cleared using a 10 % 
KOH solution in order to reveal their genitalia and prepare them for morphological 
analyses. Morphological terminology follows Zahniser and Dietrich (2008).

Photographs of the habitus and diagnostic morphological structures, including 
male and female genitalia, were taken using a Dino-Lite camera mounted on a Leica 
165M stereo microscope and on an Olympus CX33 compound microscope. Focus 
stacks were combined using the PMax method implemented in Zerene Stacker 
(V1.04). The photograph and the video of a live specimen were taken using a 
TOMLOV DM4S USB Digital Microscope. 

The male calls (vibrational signals transmitted through the plant) of two specimens 
were recorded in the field at 28 °C using the pickup cartridge method described by 
Tishechkin (2022), with a EQ-7545R Preamplifier. Oscillograms and a spectrogram 
of the male call were prepared using the ‘spectro’ function implemented in the R 
package Seewave (Sueur et al. 2008). RX 9 Audio Editor v. 9.3.0.1435 was used 
to reduce background noise; its screen recording via Free Cam v. 8 was used to 
create the dynamic oscillogram and spectrogram. Terminology of vocal calls follows 
Bluemel et al. (2014) and Tishechkin (2021).

TAXONOMY
Family Cicadellidae Latreille, 1825

Subfamily Deltocephalinae Dallas, 1870
Tribe Opsiini Emeljanov, 1962

Subtribe Circuliferina Emeljanov, 1962
Genus Neoaliturus Distant, 1918

Neoaliturus grandidentis Gnezdilov, 2022
(Figs 1–3)

Neoaliturus grandidentis Gnezdilov, 2022: 752, figs 11–17.
Description: Color. In Israeli population, some males lightly colored (Fig. 1A); 
others as in original description (Fig. 1B). Females lightly colored (Fig. 2A), other
wise display the same color pattern as males.

Size and shape. Body length of males 3.18–2.58 mm (N=30, x̄=3.33±0.09), of 
females 3.34–3.8 mm (N=30, x̄=3.59±0.1). General habitus of female elongated and 
more robust than male’s. In lateral view, female face more inflated than in male. 

Female genitalia. Sternite 7 rectangular, its posterior margin with 3 shallow tri
angular emarginations, with 2 dark blotches above mesal emargination (Figs 2B, D). 
Sculpture of first valvula granulose and submarginal preapically, imbricate near dorsal 
margin apically (Fig. 2G). Teeth of second valvula non-scalene, obtusely triangular, 
unevenly spaced (Fig. 2H). Third valvula with large blotch dorsally (Fig. 2F).
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Fig. 1. Morphology of Neoaliturus grandidentis male (various specimens): (A, B): habitus (1: lateral, 
2: dorsal, 3: ventral); (C1) subgenital plates and valve; (C2) valve; (D) style; (E) aedeagus 
(1: ventral, 2: dorsal); (F) abdomen (1: dorsal, 2: ventral); (G) subgenital plate; (H) pygofer 
process; (I) head; (J) genital capsule (cleared, ventral); (K) genital capsule (cleared, lateral); 
(L) live specimen. Scale bars = 1 mm; scaling is color-coded to the letter near each figure 
part. Live specimen (L) not scaled.
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Material examined: Israel: Southern Negev: 2♂ Nahal Shitta, 30.144°N 35.129°E, 30.iv.2022, 
G. Sinaiko; 15♀ Nahal Shitta, 30.144°N 35.129°E, 8.v.2022, G. Sinaiko; ‘Arava Valley: 28♂ 
Yotvata, 29.912°N 35.064°E, 23.v.2020, G. Sinaiko; 16♀ Yotvata, 29.912°N 35.064°E, 25.iv.2022, 
G. Sinaiko.

Biology: Neoaliturus grandidentis was present in the field from April until July 
(Fig. 3B). Nymphs of N. grandidentis were seen on Lycium sp. (Solanaceae), possible 
host plant of this species. Some of the specimens were parasitized by Dryinidae, as 
was evident by the presence of a typical thylacium on the leafhopper’s body.
Vocal communication: We recorded the male call (term as used by Tishechkin 
2021) oscillogram and spectrogram of the Neoaliturus grandidentis (Fig. 3A, S1) 
in the field (Fig. 3B, S2). 

Each syllable of the male call is 13.6–47.6-second-long (X̄=28.8±11.3, N=2, 
n=10): 18.32, 33.106, 21.614, 42.277, 47.565, 32.213, 15.741, 13.621 (SMNHTAU-
I.435471); 32.281, 30.836 (SMNHTAU-I.435472). It comprises three distinct 
sections (1–3, Fig. 3A). Section 1 is a frequency modulated siren (term as used by 
Bluemel et al. 2014) or indistinguishable pulses (term as used by Tishechkin 2021) 
with increasing amplitude, which bears harmonics. Peak amplitude is reached near 
the last third of section A1. Section 2 also has harmonics and is of about the same 
amplitude as A1, however the peaks are more spaced and this section is shorter in 
terms of time. Section 3 is a very dense siren, and includes a low frequency section 
which does not exist in the former sections. It has a broadband frequency without 
harmonics, and terminates without a decrease in amplitude. 

DISCUSSION

We assume that the presence of N. grandidentis Gnezdilov, 2022 in Israel remained 
undetected so far due to two main reasons. The first being that it is only present in 
the far south of Israel, which might have been studied to a lesser extent than other 
areas. The second being the fact that the general appearance of N. grandidentis is 
somewhat similar to that of N. pulcher (Haupt, 1927) in some aspects. This is evi
dent mainly in the coloration of some specimens of both species, pale brown with 
white spots. 

Moreover, some specimens of N. pulcher have a spine located at the preapical 
area of the aedeagal shaft, which is somewhat similar to the typical lobe of 
N. grandidentis, although this spine is thin and elongated, unlike the flat fin-like 
lobe of N. grandidentis. This might have caused the misidentification of some 
N. gran­didentis specimens as belonging to N. pulcher.

Compared to published male calls by produced by several other Neoaliturus 
species (Tishechkin 2021), the syllable of N. grandidentis is longer by a magnitude. 
The longest published syllable in Tishechkin’s (2021) study was a ~0.8-second-long 
one, belonging to N. fenestratus (Herrich-Schäffer 1834) from Greece. However, the 
shortest recorded syllable of N. grandidentis in our study was 13.62-second-long. As 
Tishechkin (2021) provided ocillograms only, the spectral pattern of calls produced 
by species from his study cannot be compared with that of N. grandidentis.
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Fig. 2. Morphology of Neoaliturus grandidentis female.  SMNHTAU-I.434777, habitus  (A); 
SMNHTAU-I.434789, all other figures: (A) habitus (1: lateral, 2: dorsal, 3: ventral); (B) 
7th sternite; (C) abdomen (1: dorsal, 2: ventral); (D) 7th sternite (cleared); (E) head; (F) 3rd 
valvula; (G) 1st valvula; (H) 2nd valvula; (I) pygofer (cleared, lateral). Scale bars = 1 mm; 
scaling is color-coded to the letter near each figure part.
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Fig. 3. (A) Spectrogram, oscillogram and partition scheme of Neoaliturus grandidentis male call; blue 
scale bar = 35 s; (B) habitat of N. grandidentis at Nahal Shitta (30.144°N 35.129°E). 
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