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Abstract: Oedaleus decorus is a widely distributed species over the Eurasian semi-arid territories, 

from the Atlantic coast to the Pacific one. In many semi-arid territories, O. decorus was and is the 

important pest. In the south-eastern part of West Siberian Plain, until the 1960s it was not considered 

a pest. We compared two sets of data on the acridid distribution in the region: until the 1950s and 

from the 1960s until 2019. Until the 1960s the species occurred mainly in the southern steppes. Since 

the 1960s its distribution changed significantly. Nowadays it occupies almost all local steppes and 

the southern part of the forest-steppes and was also found on the eastern side of the Ob River. These 

shifts may be explained by both climatic changes and changes in human activities. During upsurges 

the densities of O. decorus were often more than 1–2 adults per square meter. It was and is often 

abundant in the same habitats and in the same periods as the Italian locust (Calliptamus italicus) – 

one of the most important pest. This means during joint outbreaks these two species can simultane-

ously damage almost all spectrum of plants. 

Keywords: distribution; range; dispersal; South Siberia; dynamics; population; plant protection; 
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1. Introduction 

Oedaleus decorus (Germar, 1825) or the handsome cross grasshopper is a widely dis-

tributed species over the Eurasian semi-arid territories (mainly across forest-steppes, 

steppes, semi-deserts, Mediterranean and mountain dry grasslands), from the Atlantic 

coast to the Pacific one [1–4]. It also occurs in North Africa, on the Canary Islands, and on 

Madeira [1]. This grasshopper is usually univoltine with overwintering eggs. This species 

prefers to feed on different grasses [5,6,7]. During outbreaks it can seriously damage ce-

reals, pastures, and hayfields [5,8]. Besides, it may damage cotton, alfalfa, different leg-

umes, sugar beet, vegetables, vine, and some fruit trees [5]. In many semi-arid territories, 

O. decorus was and is the important pest [9–11], especially in the eastern part of its range 

[12,13]. However, in the south-eastern part of West Siberian Plain, one of the main agri-

cultural region of Russia, according R. Berezhkov [14] until the 1960s this species occurred 

mainly in the dry (southern) steppes, its abundance was low, and it was not considered 

as a pest. During the 20th century ecosystems of this region have been significantly 

changed by human activity. In the second half of the last century, such ecosystems' 
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transformations resulted in species distribution changes [15]. The aim of this publication 

is to show how the distribution of O. decorus over West Siberian Plain has shifted. 

2. Materials and Methods 

Original data were collected from 1979 until 2019 in the south-eastern part of West 

Siberian Plain. This territory borders the Irtysh River to the west and south-west and the 

mountains of South Siberia to the east and south-east. Its northern boundary is approxi-

mately defined by the southern border of the taiga life zone. Originally this area was char-

acterized by grasslands and forests. Later the south-eastern part of West Siberian Plain 

was mainly converted to agricultural lands (fields and pastures).  

The peculiarities of grasshoppers' distribution were characterized by quantitative 

and qualitative samples collected in natural and transformed ecosystems, usually in July 

and August when adults were dominated [2,3,15]. Samples captured during a fixed period 

of time were done in every habitat studied [2,16,17]. Using this method, insects were col-

lected with a standard net (40 cm diameter) over a period of 10–30 minutes. Results for 

each habitat were transformed to an hour. In many cases, especially during locust out-

breaks, we also counted acridid densities on arbitrarily placed plots 0.25 x 0.25 m2 (in some 

cases — 0.5 x 0.5 m2) [4,18–20].  

We also analyzed some old data, especially collected by the expeditions of Novosi-

birsk State University (1961–1980) and checked some previous species identifications. We 

used the Glonass/GPS navigators to determine geographical coordinates of localities. For 

localities explored before 2000 we used Google Earth Pro (© Google, 2020) to get the same 

parameters. The main part of studied specimens is in the collections of Novosibirsk State 

University and the Institute of Systematics and Ecology of Animals (Novosibirsk). We also 

used data from different publications for the first half of the 20th century [14,21–25] and 

data for some specimens from the collections of Zoological Institute, Russian Academy of 

Sciences (Saint Petersburg, Russia), and Berezhkov's collections at Tomsk State University 

(Tomsk, Russia). The geographic coordinates for almost all old localities of grasshoppers 

(> 134) were determined. These data were compared with data for 1961–2019 (162 locali-

ties for all acridid insects). Maps of species distribution were produced on the basis of 

geographic coordinates with MapInfo 12.03. 

3. Results 

Until the middle of the 20th century, O. decorus was mainly distributed in the south-

ern parts of the region (Figure 1) and was commonly associated with the dry steppes. Its 

northernmost localities were found near the 53th parallel north in the so-called Kulunda 

steppe between the Irtysh and Ob Rivers [14]. The only known exception was the locality 

in the vicinities of Omsk (about 55°N — the forest-steppes of the Irtysh River basin) 

[25,26]. Bey-Bienko [25] found this species near Omsk on the dry southern slope on the 

right (eastern) side of the Irtysh River. He noted that O. decorus was very rare. 

Our data show that in the 1970s, the species occurred already across the whole Ku-

lunda steppe (up to 54°N). In the 1990s, O. decorus crossed the 54th parallel and its popu-

lations were observed in the southern parts of the forests-steppe. In 1999, its specimen was 

found in the southern part of Novosibirsk, in Novosibirsk Scientific Center of Russian 

Academy of Sciences (so-called Akademgordok) [27], on the right (eastern) side of the Ob 

River. This locality became the north-easternmost one on West Siberian Plain. Later sev-

eral colonies of this species were observed in the forest-steppes on the right side of the Ob 

River. They were commonly associated with dry transformed habitats, e.g., with over-

grazed meadow steppes, lawns, and roadsides.   
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Hence, nowadays O. decorus became the widely distributed grasshopper over the 

south-eastern parts of West Siberian Plain and occupies all steppe areas and the southern 

parts of the forest-steppes between the Irtysh and Ob Rivers. Besides, it also spread across 

the forest-steppes on the eastern side of the Ob River and colonized some transformed 

habitats. 

Figure 1. Distribution of Oedaleus decorus over the south-eastern part of West Siberian Plain until the 1960s and after 

1961. 

In the 1920s, the abundance of O. decorus was relatively low. Bey-Bienko [25] noted 

that this species was relatively numerous only on the sandy dunes in the southern part of 

the Kulunda steppe in Kazakhstan, and rare in some adjacent habitats with dominance of 

short grasses and sagebrushes. However, O. decorus was very common in the semi-deserts 

of East Kazakhstan.   

In the end of the 20th century and in the beginning of the 21th century, the handsome 

cross grasshopper became very abundant in the steppe habitats, especially during warm 

and dry summers. During the Italian locust outbreaks, its abundance may be very high 

and comparable with the abundance of Calliptamus italicus (Table 1). The Spearman rank-

order correlation coefficient for the long-term dynamics of populations of O. decorus and 

C. italicus is relatively high for each plot studies (Table 1) and very high if we summarize 

data for all plots (rs = 0.917, p < 0.001). 

Table 1. Dynamics of the average abundance (ind. per hour) of O. decorus relative to the average 

abundance of the Italian locust in the Kulunda steppe. 

Year 

Aleksandrovskij 

53.67°N 78.25°E, 

northern steppe 

Yarovoe 

52.85°N 78.57°E, 

dry steppe 

Ust-Volchikha 

51.93°N 80.28°E, 

dry steppe 

2000 1146 / 2682 252 / 582 474 / 144 
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2001 210 / 246 54 / 450 24 / 234 

2002 6 / 0 0 / 24 72 / 42 

2003 6 / + 0 / 4 6 / 6 

2004 0 / + 0 / 4 0 / + 

2005 0 / 24 54 / 6 0 / 0 

2006 0 / 18 60 / 30 6 / 0 

2007 18 / 84 150 / 60 20 / + 

2008 60 / 78 144 / 6 40 / 0 

2015 + / + 4 / 0 204 / 480 

2018 + / 6 ? 17.2 / 17.1 

Spearman's cor-

relation 

0.586 
(p = 0.058) 

0.609 
(p = 0.063) 

0.518 
(p = 0.102) 

 

Abundance of O. decorus / abundance of the Italian locust; + — one or several specimens were 

found beyond counts; ? — no data. 

4. Discussion 

In the first half of the 20th century, some specimens of the genus Oedaleus Fieber from 

West Siberian Plain were misidentified as O. infernalis Saussure [14]. We checked such 

specimens from Berezhkov's collections (Tomsk State University, Tomsk, Russia). All of 

them proved to be O. decorus. To distinguish similar specimens and the true individuals 

of O. infernalis from East Asia Bey-Bienko[28] described the new species, O. asiaticus Bey-

Bienko. Later Ritchie [1] revised the genus and showed that O. asiaticus is conspecific with 

O.decorus. He noted very significant variability of individuals of O. decorus from different 

parts of its range. Some orthopterists [12,29,30] follow this proposal, and our data support 

this point of view [31]. However, some others [32] don't. Molecular data don't allow us to 

solve this problem up to date. Fries et al. [33] showed that O. decorus and O. asiaticus are 

close forms, however should be considered as separate species. Kindler et al. [34] hypoth-

esized that in the species complex, there are three distinct, but closely related species or 

subspecies. Later Schmid et al. [35] also described similarity between O. decorus decorus 

from Europe and O. decorus asiaticus. That is why we prefer to follow the most compre-

hensive revision of the genus [1,31]. 

The handsome cross grasshopper is very widely distributed in the southern part of 

the Palaearctic Region, from South and Central Europe, through North Kazakhstan, South 

Siberia and Mongolia to North and North-East China, and from North Africa, through 

Asia Minor, Levant, Caucasus, Iran, South Kazakhstan, Tien Shan, Pamiro-Alay, Kopet-

dagh, North Afghanistan, Xinjiang, to E China [1–4,31]. The species is also found on the 

Canary Islands and on Madeira [1].  

In Europe, the northern boundary of its range crossed France, Switzerland, Slovakia 

[1], North Ukraine, and European Russia (Orel, Tambov, and Samara Province) [36]. B. 

Uvarov [36] also noted that the species occurred in the Moscow Province, however this 

mention is uncertain [37]. In the steppes of South Siberia, the species was distributed up 

to Kurgan, Omsk, Minussinsk and Transbaikal area [37].  

In the end of the last century and in the beginning of the 21th century, the species 

distribution over Central Europe didn't change significantly [38]. O. decorus is also found 

in the Lipetsk and Tambov Regions of Russia [39]. The northern boundary of its range 

remains almost the same in South Siberia as well [1,2,31]. However, in the Volga River 

Basin (eastern part of European Russia), in the second half of the 20th century, several 

sporadic colonies of this species were found in the taiga life zone of the Kirov Region [40]. 

O. decorus also became widely distributed in the Republic of Tatarstan [41]. Similar 

changes are described for the south-eastern part of West Siberian Plain as well (see Re-

sults).      

O. decorus is one of the most common and widely distributed species in the dry 

steppes of the south-eastern parts of West Siberian Plain, but nowadays it is often one of 
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the dominants in the typical and meadow steppes as well. During upsurges the density of 

its adults is commonly about 1–2 per square meter. However, our data show that some-

times its density may be more than 10 adults per square meter. In many cases, some over-

lapping of outbreaks of the Italian locust and O. decorus was observed, especially in the 

dry steppes and semi-deserts of Russia and Kazakhstan. As a result, these two species 

may damage almost all spectrum of cultivated plants, pastures and hayfields. Besides, O. 

decorus asiaticus or the Mongolian locust is one of most important pests in the eastern parts 

of the steppe life zone [13,42–44]. Some morphological and behavioral traits of the locusts 

are also revealed in local populations of this subspecies [13,42,44]. Further, in the steppes, 

during outbreaks hoppers and especially adults of O. decorus can actively migrate from 

one habitat to others as well [11,13].  

5. Conclusions 

Since the 1960s, in the south-eastern parts of West Siberian Plain, the distribution 

pattern of the handsome cross grasshopper changed significantly. Nowadays O. decorus 

occupied almost all local steppes and the southern part of the forest-steppes, up to 55° N, 

and spread over the forest-steppes on the right (eastern) side of the Ob River too. These 

changes may be explained by both climatic changes (especially northward) and some 

transformations in human activities (mainly for eastward spreading). One can suppose 

that in the nearest future this species will continue to spread eastward and penetrate into 

the so-called Kuznetsk steppe in the Kemerovo Region. 

The species became very common and occurs in almost all steppe habitats in the 

steppe life zone and on plots with xerophytic and mesoxerophytic vegetation (especially 

overgrazed meadows, roadsides, and dry lawns) on the eastern side of the Ob River. In  

1999–2002 the abundance of O. decorus was very high in the Kulunda steppe between the 

Irtysh and Ob Rivers. This period of its long-term dynamics may qualified as the local 

outbreak. It is vitally important that local populations of O. decorus often became very 

abundant in the same habitats and in the same periods as the Italian locust (C. italicus) — 

one of the most important pest in the region. In this case, the situation for plant protection 

services may be very complicated, because the handsome cross grasshopper (O. decorus) 

is more or less typical grass feeder, while the Italian locust prefers dicots. This means dur-

ing joint outbreaks these two species can simultaneously damage almost all spectrum of 

agricultural plants, pastures, and hayfields. Besides, in the local steppe populations, there 

is some opportunity of prospective emergence of certain peculiarities of gregarization as 

described for populations of O. decorus asiaticus in Inner Mongolia [13,42–44].    
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