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Cytogenetic features of some grasshoppers
(Orthoptera, Pamphagidae and Acrididae) from Israel
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Abstract. For the first time the cytogenetic features of some
grasshopper species from Israel were studied. In this paper
we conducted comparative cytogenetic analysis of four Israel
grasshoppers belonging to Pamphagidae (Tmethis pulchripen-
nis (Serville, 1838) and Prionosthenus syriacus (Brisout de
Barneville, 1854)) and Acrididae (Heteracris syriaca (Brun-
ner von Wattenwyl, 1861) and Heteracris morbosa (Serville,
1838) families.

We report an information on chromosome sets and C-band-
ing patterns of studied species. P, syriacus and T. pulchripennis
have karyotypes consisted of 19 acrocentric chromosomes in
male (2nT" = 18+X0; NF = 19). Karyotypes of H. syriaca and
H. morbosa consisted of 23 acrocentric chromosomes in mail
(2nd" = 22+X0; NF = 23). All studied species have X035/
XX@Q sex determination. Analysis of the localization and size
of C-positive regions revealed only pericentromeric C-blocs
in chromosomes of studied species.

Pe3rome. BriepBbie N3y4eHBI IMTOTCHETUIECKUE 0COOCH-
HOCTHU HEKOTOPBIX BHIOB CapaHuOBBIX U3 V3panst. Mbl ipoBe-
JIM CPABHUTEJIbHBIA IUTOTEHETUYECKUI aHAJIU3 YETBIPEX BUIOB
CapaH4O0BEIX, 1Ba U3 KOTOPLIX (Tmethis pulchripennis (Serville,
1838) u Prionosthenus syriacus (Brisout de Barneville, 1854))
npuHaUIeKar k cemeiicty Pamphagidae, a emé nsa (Heter-
acris syriaca (Brunner von Wattenwyl, 1861) u Heteracris
morbosa (Serville, 1838)) — k cemeiicty Acrididae.

B paGore mpencraBineHa uHOOpMALHUA O XPOMOCOMHBIX
Habopax u Jokanmm3amuu C-TeTepoXpoMarHHa y H3y4YeHHBIX
BUNOB. P, syriacus n T. pulchripennis IMeIOT KapHOTHIIBL, CO-
crosuue 13 19 akpouenTpudeckux xpomocom (2nd = 18 + X0;
NF = 19). Kapuotunsr H. syriaca n H. morbosa coctost u3 23
akporeHTprueckux xpomocoM (2nd =22 +X0; NF = 23). Bce
U3y4eHHBIE BHUIBI UMEIOT XPOMOCOMHOE OMpeJeNeHle moa
X0 /XX Q. Ananus nokanusanuu u pasmepa C-TIO3UTHBHBIX
paliOHOB XPOMOCOM BBISIBHII TOJIBKO IIPUIIEHTPOMEPHBIH reTe-
poxpomatuH. IIpu 3TOM y UCClienoBaHHBIX MPEACTABUTEIEH
cemeiictBa Pamphagidae C-6110ku — OYeHb MEJKHE, TO9ed-
HBIE, a y Acrididae SBCTBEHHBIE, XOpOIIO HICHTH(DUIIPYEMBbIC
Ha BCeX CTafMsAX Meio3a.

Introduction

To date, the karyotypic features of Israel grasshop-
pers remain extremely poorly studied. And this is while
grasshoppers have long been the most favorite object of
cytogenetic studies. These studies have demonstrated
that comparative cytological data on a wide range of
taxa, even on such basic parameters as the number and
morphology of chromosomes, can provide important
information on the systematics, evolution and phylogeny
of these insects [White, 1973; Hewitt, 1979; Husemann
et al., 2022]. Only Calliptamus palaestinensis Ramme,
1930 from Israel has been karyotyped in detail due to
the revealed the additional (B-) chromosomes in its set
[Nur, 1963].

This article presents new data on the karyotypes of
some Israel grasshoppers. We hope that this study will
serve as motivation for cytogenetic studies of Israel
grasshoppers.

Materials and methods

Material collection. Seven males of Tmethis pul-
chripennis (Serville, 1838) were collected in the spring
season (23 to 27 March, 2023) in Negev desert in dif-
ferent loci near Be’er Sheva city. One male of Prion-
osthenus syriacus (Brisout de Barneville, 1854) and one
male of Heteracris syriaca (Brunner von Wattenwyl,
1861) were collected 22 March, 2023 in surrounded
of Kiryat Gat city. One male of Heteracris morbosa
(Serville, 1838), was caught in the vicinity of Eilat, 19
March, 2023.

Fixation and C-banding. The 0.1 % colchicine solu-
tion was injected into abdomens of collected males. After
1.5-2.0 hours, their testes were dissected and placed into
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Figs 1-2. C-banded metaphase I of the meiosis of the grasshoppers. 1 — Prionosthenus syriacus, 2 — Tmethis pulchripennis. Scale bar: 10 pm.

Puc. 1-2. C-aAuddepenimaspaoe oKpammBaHIe XpOMOCOM Ha CTaAMH MeTadassl Meitosa I capanyossix. 1 — Prionosthenus syriacus, 2 — Tnethis

pulchripennis. Macra6: 10 Mxm.

0.9 % solution of sodium citrate for 20 minutes. Then
testes were fixed in 3:1 ethanol:glacial acetic acid for
15 minutes. Thereafter, fixed testes were stored in 70 %
ethanol in a refrigerator at 4 °C until studied. Air-dried
chromosome preparations were made by squashing testis
follicles in 45 % acetic acid and then freezing them in
dry ice.

The heterochromatin blocks were identified by
C-banding, using the technique described by Sumner
[1972] with minor modifications. Slides were treated
with 0.2 N HCL for 15-20 min, then incubated in the
saturated solution of Ba(OH), at 61 °C for 3-5 min,
rinsed in tap water and incubated in 2xSSC at 61 °C for
60 min. After being rinsed in distilled water the slides
were stained with 2 % Giemsa solution.

Results

The chromosome sets of Tmethis pulchripennis
(Serville, 1838) and Prionosthenus syriacus (Brisout
de Barneville, 1854)] consist of 9 pair of acrocentric
autosomes and one unpaired acrocentric X chromosome
in males (2nJ" = 19; 18AA + X) (Fig. 1). The karyotype
structure is represented by five large (L —L;) two medium
(M,~M.,) and two small (S;-S,) pair of autosomes and
the medium size X chromosome (Figs 1-2). At meiotic
prophase in 7. pulchripennis and P. syriacus each large
bivalents usually form two, rarely one chiasma, medium
and small bivalents form one chiasma (Figs 1-2).

Very small pericentromeric C-heterochromatic
blocks in all chromosomes of the set were revealed
(Figs 1-2).

The karyotypes of Heteracris syriaca (Brunner von
Wattenwyl, 1861) and Heteracris morbosa (Serville,
1838) consist of 11 pairs of acrocentric autosomes and
an unpaired acrocentric X chromosome (2n =22 + X035/
XX%). Four autosome pairs are large (L-L)), five me-
dium autosome pairs (M,~M,) and two autosome pairs

are small sized (S, , S,,). The X chromosome is medium
sized (Figs 3—4). At meiotic prophase in H. syriaca
and H. morbosa each large bivalents usually form two,
rarely one chiasma, medium and small bivalents form
one chiasma (Figs 3—4).

C-banding revealed distinct pericentromeric
C-blocks in all of the autosome bivalents and the X chro-
mosome (Figs 3-4). S, chromosome in H. syriaca is
completely heterochromatic.

Discussion

Our cytogenetic study of previously unstudied
grasshoppers from Israel confirmed that species belong-
ing to Pamphagidae (2n3'=19, FN=19) and Acrididae
(2nd" =23, FN = 23) differ discretely in the number of
chromosomes in the karyotype. The results obtained
neither support nor refute the previously proposed hy-
potheses of the evolution of the grasshopper’s karyotype
from the predominant (2nG" = 23) in the superfamily
Acridoidea to the derivative (2nJ" = 19) in the fam-
ily Pamphagidae [White, 1973; Hewitt, 1979]. At the
same time, it should be emphasized that the chromo-
some sets of Tmethis pulchripennis (Serville, 1838)
and Prionosthenus syriacus (Brisout de Barneville,
1854) from the fauna of Israel have the plesiomorphic
type of chromosome set for the Pamphagidae family
(2nT" = 19), while in the fauna of the Eastern Mediter-
ranean revealed the derivative variants of karyotypes as
aresult of various types of chromosomal rearrangements
[Bugrov, Grozeva, 1998; Bugrov et al., 2016; Jetybayev
etal., 2017; Buleu et al., 2020].

As for the studied species of the Acrididae family
from the subfamily Eyprepocnemedinae (H. syriaca and
H. morbosa), they have typical features of the chromo-
some sets described for other species of this taxonomic
group [Cabrero et al., 2003].
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Figs 3—4. C-banded metaphase I of the meiosis of the grasshoppers. 3 — Heteracris syriaca, 4 — Heteracris morbosa. Scale bar: 10 um.
Puc. 3-4. C-pAndepennmarbtoe oxpaumBaHie MeTadasHbIX XPOMOCOM Ha CTapuu MeTadassl Meiiosa I capanyossix. 3 — Heteracris syriaca, 4 —

Heteracris morbosa. Macmra6: 10 mxm.
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