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Baibussenov K. S.
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S.Seifullin Kazakh Agro Technical University, Astana, Kazakhstan, e-mail: kurmet_1987@bk.ru

Introduction. Over 270 species and sub-species of grasshoppers have been recorded in
Kazakhstan, only 15-20 of them [1] causing heavy damage in farmlands. Fauna of grasshoppers is
presented mainly by Calliptamus italicus (L., 1758) - one of the most harmful species, Dociostaurus
maroccanus (THUNB., 1815), and Locusta migratoria (L., 1758) [2]. Along with the gregarious
grasshopper species (locusts) on the territory of the country, many nongregarious species (harmful
grasshoppers) could be of economic importance. The most common species include: Dociostaurus
kraussi Ingen, Dociostaurus brevicollis (Ev.), Aeropus sibiricus (L.), Pararcyptera microptera
microptera (F.-W.), Chorthippus albomarginatus (DEG.) and Stauroderus scalaris (F.-W.),
Stenobothrus fischeri (Ev.) [3,4]. While for the gregarious species of locusts long migrations and
invasions from one country to another are typical, the nongregarious species are permanent
inhabitants of the steppe and cultural habitats though outbreaks of population density could occur
depending on the weather conditions and the cyclic recurrence [5].

Locusts, as a specific group of herbivores, give rise to many problems. One of the most
important is related to the frequency of their population outbreaks in space and time. Under such
circumstances, sometimes it is very difficult to maintain the functioning of permanent locust
monitoring [6]. In order to avoid significant losses, polyphagous pests, including harmful
grasshoppers should always be a subject of phytosanitary control [7]. Locusts are associated by
many only as dangerous pests, destroying crops. In fact, the locusts in the wild are important and
integral component of ecosystems having impact on maintaining the sustainability of the steppes
and their functioning. At low population densities locusts are nibbling the leaves at negligible level
which is stimulating the growth of plants. They comsume only a small proportion of the plant and
create a mass suitable for further use by other herbovorous animals, thus contributing to accelerate
the cycle of matter and energy. Locusts themselves are food for many different animals - from
segmented worms to mammals, birds, etc. [8].

Monitoring, especially in a period of low pest population density, is a prerequisite for an
effective system of preventive measures. Unfortunately, the practice of locust control in the
countries of Union of Independent States (UIS) and abroad shows that in most cases, once the
outbreak subsided, interest in this problem is lost, and funding is truncated [9]. Monitoring of the
harmful grasshoppers in Kazakhstan includes a number of activities, namely: early spring check-up
of overwintered egg capsules, a spring survey of locust larvae, a summer survey of adults and
autumn control surveys on egg laying. In addition, on the basis of the information collected on the
number and distribution of these herbivores forecasts are being made (short-term, long-term),
together with current planning of preventive and control measures.

In general, the diversity of species of harmful grasshoppers in Kazakhstan has been studied
[3,9], but data about the dominant or economically important species for different habitatas are
lacking. The purpose of the current study was to determine the species composition of harmful
grasshoppers in natural and cultural cenoses of Northern Kazakhstan and to establish the
predoninant species.
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Material and Methods. The surveys were made in 2014-2016 in different regions in
Northern Kazakhstan. Several methods were used for determining the species diversity of
grasshoppers and their population densities in chosen habitatas [10-13]. To determine the
population density of harmful grasshoppers in various habitats several methods were used:

1 - sweep net sampling - 100 single mowing (or 50 double) with sweep entomological net in
three or four replications.

2 - counting speciemens using wire frames 50 x 50 cm (0.25 m?). On each of the studied
habitats, depending on the area, a set of 8-16 frames were used.

3 - a visual count of the insects in the field of view using transects. Each transect was 10
meters long and a total of 20 transects were used. The transects were situated 100-300 m apart from
each other. GPS (GARMIN eTrex 30) was used to take the coordinates of the chosen plots in
natural and agricultural habitatas according to the procedure [14].

Results and Discussion. In a previous study for Northern Kazakhstan a total of 40 identified
species of grasshoppers belonging to 24 genera from 2 families have been reported [3]. During the
current surveys in Shortandy, Burabay, Tselinograd, Atbasar and Zerenda districts of Akmola
region, Bayanaul and Kashyrskom districts of Pavlodar region, Altynsarinskom, Karabalyk and
Auliekolskom districts of Kostanay region, Kyzylzharsky, Zhambyl, Tayynshinskom and
Akkayynskom districts of Northen Kazakhstan a total of 9 major species of harmful grasshoppers
have been identified (tabl.1).

Table 1 - Species composition and frequency of occurrence of harmful grasshoppers
in Northern Kazakhstan (average for 2014-2016).

Regions
# Species Pavlodar Akmola Kostanay Petropavl
region region region region
1 | .Stenobothrus fischeri (Ev., 1848) -+ -+ e e
2 | Aeropus sibiricus sibiricus (L., 1767) +++ + + +
3 | Dociostaurus kraussi kraussi (INGEN., 1897) +++ 4+ ++ -
4 | Dociostaurus brevicollis (Ev., 1848) -+ ++++ ot o
5 | Oedaleus decorus (GERM., 1817) ++ ++ + +
6 | Chorthippus albomarginatus albomarginatus -+ -+ -+ -+
(DEG., 1773)
7 | Podisma pedestris (L., 1758) +++ 4+ ++ +
8 | Pararcyptera microptera microptera -+ -+ et ++
(F.-W., 1833)
9 | Stauroderus scalaris (F.-W., 1846) ++ ++ - +
Note: + - encounterred once; ++ - rearly encounterred; +++ - frequently encounterred; ++++ - regularly
encounterred.

Based on their frequency of occurrence, evaluated in fields of Northern Kazakhstan three
grasshopper species were considered as more outstanding: Pararcyptera microptera microptera,
Dociostaurus brevicollis and Podisma pedestris. These species were found in all surveyed cenoses
— pastures, hayfields, etc. The rest of the species were found less frequently. Regarding the
distribution of the grsshopper species in different natural and cultural habitats, the results revealed
that the population density per 1 m” was variable (tabl. 3). Thus, in 2014 and 2015 there was an
increase in their numbers. The population density was higher in grassy habitats.
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In cultivated fields with oilseed and leguminous crops, the population density of grasshoppers
was very low or none. A certain preference to habitats with perennial grass and fields with grain
crops was observed. It was noted that grasshoppers were migrating to other crops only in cases
when grasses or cereal crops were lacking or deteriorated. Meanwhile, during the vegetation period
in 2013-2014, the amount of precipitation in Northern Kazakhstan was 15-20% higher than normal.
In this context, the state of pastures, hayfields, fallow lands improved, creating favorable conditions
for the herbivores to feed on cereal plant habitats.

Table 2 - Average population dnesity of harmful grasshoppers in different habitats
in Northern Kazakhstan (average for 2014-2016).

Population density per m” (range variations) by regions
# Agrocenosis, habitat areas
Akmola Pavlodar Kostanay Petropavl
region region region region

1 2 3 4 5 6

1 Pastures and hayfields 10-22 16.0 15-30 | 22.0 | 12-20 | 16.0 8-15 11.0
2 Disused fields 10-20 15.0 15-25 | 20 | 12-18 | 15.0 8-12 10.0
3 Triticum aestivum L. 8-10 9.0 12-15 | 13.0 | 10-15 | 12,0 6-10 8.0
4 | Triticum durum DESF. 5-7 6.0 10-12 | 11.0 | 8-10 9.0 4-8 6.0
5 | Hordeum sativum JESSEN 8-12 10.0 12-15 | 13.0 | 9-15 12.0 6-10 8.0
6 | Avenasativa L. 6-15 11.0 10-20 | 15.0 | 8-16 12.0 5-10 7.0
7 | Onobryhis viciafolia (Scop.) 2-4 3.0 2-5 3.0 2-5 3.0 0-1 0.5
8 Medicago sativa L. 0-2 1.0 0.5-2 | 1.0 0.0 0.0 0.0 0.0
9 | Galega orientalis LAM. 0.0 0.0 0-2 1.0 0.0 0.0 0.0 0.0
10 | Brassica napus L. 0-2 1.0 0-3 2.0 0.0 0.0 0.0 0.0
11 | Linum usitatissimum L. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
12 | Lens culinaris MEDICUS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
13 | Pisum sativum L. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
14 | Helianthus annus L. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
15 | Phleum sp. 5-7 6.0 10-12 | 11.0 | 8-10 9.0 4-8 6.0
16 | Sorghum x drummondii 6-15 10.0 | 1020 | 15.0 | 8-16 | 12.0 | 5-10 75

(STEUD.) MILLSP. & CHASE

Since the cultural fields are not the main target of grasshoppers, natural habitats were chosen
as trial plots for determening the ratio between population densities of the established species. The
results of the observations revealed that the populations of nongregarious species of grasshoppers
in pastures, fallow lands and habitats were concentrated in hot spots. Even at a distance of several
kilometers of pasture areas the density of these species varied from 0.2-5 per m? to 10-15 per m”.
The margines of the hot spots were determined with the aid of GPS.

A combination of the method of transects with the method of entomological sweep net counts
was applied to determine the dominant species of grasshoppers. Each transect was 10 m long and a
total of 10 transects were used for a separate site. For each transect 10 seeps were made. This
approach was practical and easy to apply, providing data about the species composition, population
density, ratio between species, etc. In order, a species is considered dominant if it constitutes over
16% of the total population density of the species evaluated, and subdominant - from 4 to 16%. In
regards to this division, the dominant grasshopper species in our study (fig. 1) were Dociostaurus
brevicollis, Pararcyptera  microptera  microptera and Podisma  pedestris, while
Stenobothrus fischeri, Aeropus sibiricus, Dociostaurus kraussi kraussi, Oedaleus decorus and
Chorthippus albomarginatus albomarginatus were considered subdominant species.
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Figure 1 - Ratio between harmful grasshopper species in Northern Kazakhstan,
(average for 2014-2016).

Surveys in spring for establishing the population density of egg capsules releaved similar
situation (tabl. 4). Dominant species were Pararcyptera microptera microptera, Dociostaurus
brevicollis ) and Podisma pedestris, which made up respectively 23,6%, 26,5 and 19,1%, of the
mixed population. The rest of the species were subdominant with 2,9 to 10,3% of the mixed
population of egg capsules. The proportion of healthy eggs was 81.6% and of the affected in some
way eggs - 18.4%. The average density of egg capsules was 5.6 per m”.

Table 4 - Species composition and population density of grasshoppers egg capsules
during the spring surveys (average for 2014-2016).

Number of egg capsules %

~ Of them 5

() - Mo} o

# Species £ 8 = 2 o 3

T |5E|z |E£ |3 |Ef |3

o = 3 = o = 131 o = [=9

&= el g <2 2 £ 32 s

o (] = a 2] - a o

© a | I = 9 < w0 o0

NN o o a o0

X * =
1 Stenobothrus fischeri 5.0 7.3 3.5 5.1 1.5 2.2 0.4
2 Aeropus sibiricus sibiricus 16.0 23.6 13.0 19.1 3.0 4.5 1.5
3 Dociostaurus kraussi kraussi 3.0 4.5 3.0 4.5 0.0 0.0 0.25
4 Dociostaurus brevicollis 13.0 19.1 10.5 15.4 2.5 3.7 1.08
5 Oedaleus decorus 2.0 2.9 2.0 2.9 0.0 0.0 0.08
6 Chorthippus albomarginatus 18.0 | 26.5 15.0 22.1 3.0 44 1.6

albomarginatus

7 Podisma pedestris 2.0 2.9 1.7 2.5 0.3 0.4 0.2
3 Pararcyptera microptera microptera 7.0 10.3 4.8 7.1 2.2 3.2 0.6
9 Stauroderus scalaris 2.0 2.9 2.0 2.9 0.0 0.0 0.2
Species complex 68.0 100 55.5 81.6 12.5 18.4 5.6

According to their bioecological features the harmful grasshoppers are divided into spring,
early summer and summer species [4]. In the group of spring species of grasshoppers these were the
nongregarious Stenobothrus fischeri, Pararcyptera microptera microptera, Aeropus sibiricus
sibiricus, Podisma pedestris Dociostaurus kraussi kraussi and Stauroderus scalaris, in the group of
early summer species - Dociostaurus brevicollis, Oedaleus decorus, and in the group of summer
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species - Chorthippus albomarginatus albomarginatus. The data in Tables 5-6 give the results of
the spring-summer and summer surveys of larvae and winged adults of harmful grasshoppers.
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Figure 2 - Population density of larvae and adults of grasshoppers during the spring survey of the larvae
(average for 2014-2016).

During the spring survey larvae of Stenobothrus fischeri, Pararcyptera microptera
microptera, Aeropus sibiricus sibiricus and Podisma pedestris were found, and larvae of 2-nd and
3-th insatrs being prevalent (Fig. 2). Of these, the most numerous were larvae of
Pararcyptera microptera microptera and Podisma pedestris. The total number of larvae from all of
the samples was 93, and the average density per m * - 9.3. During the summer survey larvae of
different instar and adults of all of the species were record, prevailing being the larvae from 4-th
and 5-th instars and adults (Fig. 3). The most numerous were the species Dociostaurus brevicollis -
25,8%, Pararcyptera microptera microptera - 24,7%, and Podisma pedestris -15,1%.
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Figure 3. Population density of larvae and adults of grasshoppers during
the summer survey of the winged adults (average for 2014-2016).

The life cycle of all the species of grasshoppers in Kazakhstan is similar - one generation per
year, overwintering eggs are enclosed in capsule in the surface layer of soil, hatching larvae of
most species occurs in spring or early summer, and at different time. Therefore, the hatching of
larvae of the grasshoppers, even within the same area is very stretched over time. Most frequently,
the duration of post-embryonic development is from 2 to 4 months.

Proper timing of chemical treatment of grasshoppers largely depends on the phenology of the
pests. It is recommended the chemical treatments of grasshoppers, including nongregarious species
to be directed to the larvae before turning into winged adults. In contrast to the gregarious species,
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where a certain species is found in big agregations and the control measures could be focused only
on its populations (e.g. Calliptamus italicus), for nongregarious grasshoppers pest monitoring is
based on the population density of all the species present in a certain region.

Timely monitoring of grasshoppers habitats during crucial periods of their annual life cycle
facilitates early detection of outbreaks in population density and adequate early warning and
effective control measures. As a result frequency and intensity of localized outbreaks could be
reduced and their progress into large-scale outbreaks could be prevented. It is important
permanently to monitor population dynamics of grasshoppers and focus on preventive measures,
including the use of low-hazard insecticides, biopesticides and biological methods.

Conclusions. In areas of Northern Kazakhstan 9 species of harmful grasshoppers were found
in 2013-2014, all of them being quite common. The most numerous, found in all surveyed habitats,
were Pararcyptera microptera microptera, Dociostaurus brevicollis and Podisma pedestris. The
average population density of the different species considerably varried depending on the type of
the habitat. In oilseed and leguminous crops, the population density of grasshoppers was lowest or
they were absent. The highest population density was observed in perennial grass habitats followed
by grain crops. Based on the population density of egg capsules, larvae and adults during the
vegetation period the grasshoppers in Northern Kazakhstan were divided into three groups: the
nongregarious Stenobothrus fischeri, Pararcyptera microptera microptera, Aeropus sibiricus
sibiricus, Podisma pedestris, Stauroderus scalaris and Dociostaurus kraussi form the group of
spring species of grasshoppers; Dociostaurus brevicollis and Oedaleus decorus - the group of early
summer species, and Chorthippus albomarginatus albomarginatus was the only summer species.
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Dynamics of population of hoofed mammals in the Orenburg region
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Jlukue KONBITHBIE JKUBOTHBIE, OOUTAIOIIME HAa TEPPUTOPUU OOJACTH, COCTABIISIOT
HEOThEMJIEMYIO YacTh €€ MPUPOJHOro OoraTcTBa M BXOAAT B COCTaB OMOJOTHYECKOTO
pazHOOOpa3usi.

Ha teppuropun OpeHOyprckoil o001acT OTMEYEHO OOWTaHue 6 BHIOB KOIBITHBIX
MJICKOITUTAIOIINX: CUOMpPCKash KOCyJs, OJaropoJHbI OJieHb, KalaH, JIOCh, caira M JIOIIAJ]b
[TpxkeBanbckoro. Jto cocraBisieT 6,6% or ¢ayHbl miuekonurtaromux OpeHOyprckoil obnmacTu.
Yetblpe U3 MEpEUMCICHHBIX BUAOB SBIAIOTCS OXOTHHYbE-IPOMBICIOBBIMHM, a JIBA OTHOCSTCS K
Kareropuu  peakux. Ilo3ToMy TOCTOSHHBIA  KOHTPOJIb 3@  YHUCIEHHOCTBIO  KOIBITHBIX
MJIEKONMUTAIOIMX  SIBJSIETCS  OJHOM W3  NPUOPUTETHBIX  3aJady  JJii  COBPEMEHHBIX
npupoaonoas3oBatTeneir OpeHOyprekoit 061acTH.

OCHOBHOHM 1IE€JBI0 JTAHHOTO HCCIIEOBAHUS SIBUJIOCHh M3yYEHHE YMCIECHHOCTH KOIBITHBIX
miekonuraromux B OpeHdyprckoii oonactu.

JIMHAMMKY YUCIIEHHOCTH OXOTHUYbE-IIPOMBICIIOBBIX BHMJIOB COCTABJISIM IPU HCHOJBb30BaHUU
JUTEPATypHBIX HCTOYHHUKOB, TOCAOKIANOB «O COCTOSHMHM U 00 OXpaHE OKpYXKaIollel cpenbl
OpenOyprekoii oomactuy» ¢ 1999 no 2016 rr. u naHHRIM MUHHUCTEPCTBA JIECHOTO U OXOTHUYHETO
x03s1icTBa OpeHOyprckoi 061acTy.

Kaban (Sus..Scropha) m3nmaBHa Hacensu1 ayOoBbIE Jieca mpearopuit Ypama no pexam Wk u
Camapa[1].Omnako x 1880-x rTOmOB KabaHbl MOABWIMCH B AmamMoOBCKOM, JloMOapoBCKOM,
CBeTIMHCKOM paiioHax oOxacTu, nepecenuBHIMCh ¢ Mprusckux o3ep AKTIOOMHCKOW oOmacTH
Kazaxcrana. B 1970-e roasl, mossBUBIIMCH B TMokMax pek Mineka m Ypana, kabaHbl OKa3alHnCh B
npenenax OXOTHUYBMX YrOJUil OXOTHHKOB U pbIO0NIOBOB. B mocneanue roasl kabaH 3aHUMAaeT
MIPUOPUTETHOE HAIPaBJICHUE B OpPraHU3allMM OXOThl JUISI MHOTMX OXOTHMYBUX XO3SWUCTB B
OpenoOypixbe.

B cBs3M ¢ 3THUM OCHOBHOW JMMUTHUPYIOIIUH (HAaKTOp — JOCTYIHOCTh 3MMHHUX KOPMOB —
CHIDKEH OJiarofapsi OCYIIECTBJICHHUIO AKTHBHBIX OHMOTEXHUYECKHMX MEPOINPHUSATHH, MPOBOAUMBIX
OXOTHOJb30BaTEIAMU. [103TOMY YMCIEHHOCTh BUAA B 00JACTH HEYKJIOHHO PAcTET M COCTaBISET
oko0J10 9 ThIC. 0cobeit (puc.l).
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