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Annotation

Scientific paper presents the results of research by pest monitoring of
distribution and harmfulness of harmful non-gregarious locusts complex in the
northern regions of Kazakhstan for 2013-2015. Revealed the incidence and main
ecological features of these pests. In the study of the distribution of this harmful
insects on the main habitats of Northern Kazakhstan, found that on oil and bean
cultures their number was very low or absent at all. Whereas, on perennial grass
plant communities of cultural and cereal habitats revealed significant occupancy of
the studied phytophagous. According to the results of researches, this insects
harmfulness becomes economically significant when their number is > 10 ind./m?,
at which there is a need for protective measures.
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Introduction

In the economic development
of any country is one of the most
important areas is food safety. Today,
locusts are still problem polyphagous
pests of plants worldwide. The fight
against them has been going on for
few decades [1]. They are able to
ruthlessly destroy all the crops and
fields, while migrating over long
distances. In Kazakhstan the area is
home to over 270 species and
subspecies of locusts and
grasshoppers insects. Among them
periodically, heavy damage to
agricultural lands caused only 15-20
species [2].

From gregarious migratory
locusts in the Northern regions of
Kazakhstan is widely distributed

Calliptamus italicus (L.). This poses a
particular threat to agriculture during
mass reproduction [3]. Along with
gregarious species of locusts, in the
territory of the Republic no small
importance non-gregarious locusts.
The most common types include:
Dociostaurus kraussi (Ingen.),
Dociostaurus  brevicollis  (Ev.),
Aeropus sibiricus (L.), Pararcyptera
microptera (F.d.W.), Chorthippus
albomarginatus (Deg.) and
Stauroderus scalaris (F.W.),
Stenobothrus fischeri (Ev.) [4]. If
gregarious locust substantial long-
distance migrations and invasions
from one territory to another, non-
gregarious species are permanent
inhabitants of the steppe and cultural



habitats. Depending on the cyclicality
and weather conditions they are also
characterized by massive outbreaks of
the population [5].

Locusts, as a kind of
phytophagous species, pose many
problems. One of the most significant
is related to the frequency of their
mass reproduction in space and in
time. In  such  circumstances,
sometimes very difficult to maintain
continuously  functioning  locusts
control [6,7]. To avoid appreciable
losses, polyphagous pests, including
harmful locusts, always should be
under special phytosanitary control
[8]. Practice locust control in the
countries of the CIS, and abroad
shows that in the vast majority of
cases, once the flash subsided, the
interest in this problem is lost, as
funding is reduced [9].

The purpose of the research is
the phytosanitary monitoring of
harmful ~ non-gregarious  locusts,
aimed at the study of populations of
harmful and economically important
species of this phytophagous to
identify prevalence, dominance and
severity in natural and cultural

phytocenoses of the  Northern
Kazakhstan.

Materials and methods of
research

This work was done at the
period of PhD study in 2013-2015
under the guidance of academic
advisors D. B/S.,  Professor,
academician V. K. Azhbenow, D.
A/S., academician A. T. Sarbayev
(Kazakhstan) and PhD, Professor V.
B. Harizanova (Bulgaria).

Methods of research and
analysis are generally accepted in
entomology, plant protection and pest

monitoring [10-12]. Materials
research - our results in the period of
the survey agricultural land in the
regions of Northern Kazakhstan. To
determine the density of harmful non-
gregarious  locusts in  different
habitats, daily and seasonal dynamics
of the populations and their damage to
agricultural land were applied the
following methods of accounting:

1 - Mowing 100 single (or dual
50) of sweeps of the entomological
net in three or four replicates [10-11];

2 - Visual counting of the
insects in sight - the absolute number
of grasshoppers in mixed populations
per unit area (1 m?) is determined by
the method of transects. Transects
with a length of 10 meters to 20 fold
repetition [11-12];

3 - The method of GPS-
technologies for pest monitoring for
accurate detection and identification
coordinates (northern latitude; eastern
longitude) foci of pests with high
accuracy (deviation of 10-12 m) [13];

3 - The harmfulness of
grasshoppers was determined
according to the method, by

comparing the yield on populated and
unpopulated areas. The experiment
was conducted in accordance with the
methods of V. E. Kambulin and G. S.
Bugaev  [14-15]. Mathematical
research processing was carried out
according to methods in experimental
and plant protection [16].

Results and discussion

In 2013-2015 route surveys
conducted on the sample plots of
agricultural land in Tselinograd,
Burabay and Shortandy districts of
Akmola region, Bayanaul, Kashyr of
Pavlodar region, Altynsarin,
Karabalyk districts of Kostanay



region, Kyzylzhar, Taiynsha districts
of the North Kazakhstan region. The
results of these surveys were refined
and established harmful species of
non-gregarious locusts, their
frequency of  occurrence and
dominance in the areas of Northern
Kazakhstan.

In this region among non-gregarious
locusts, the most harmful and
economically important for the
agricultural sector we have 9 basic
species. For these species developed
all of our further research. All these

species were found in the community
or complex types.

As can be seen from table 1, in
the areas of Northern Kazakhstan in
2013-2015. according to the results of
pest monitoring met 9 species of

harmful ~ non-gregarious  locusts.
According to the literature and
conducted investigations table 1

describes the main harmful species
composition of grasshoppers and their
habitat ecology.

Table 1 — Environmental features and the distribution of harmful non-gregarious
locusts species in Northern Kazakhstan (average for 2013-2015)

The distribution
by regions
Species of the harmful | Confinement of the Life forms of o - =
non-gregarious locusts | species to natural species 3 ‘—g < c 2
areas = |E | | 8%
g | | ¢ 3
N4
Stenobothrus fischeri Steppe Cereal +++ | HHtt [ |
(EV.) chortobionts
Aeropus sibiricus (L.) Polyzonal, Optional +++ + + +
mountain-steppe chortobionts
Dociostaurus kraussi Polyzonal, Cereal +++ |+ |+ -
(INGEN.) steppe chortobionts
Dociostaurus Steppe Cereal ++++ |+ [ | A
brevicollis (Ev.) chortobionts
Oedaleus decorus Mountain-steppe Protective ++ | ++ + +
(GERM.) geophyles
Chorthippus Forest-steppe Cereal +H++ |+t [ | A+
albomarginatus (DEG.) and steppe chortobionts
Podisma pedestris Forest-steppe Herbal +++ |+ |+ +
(L) chortobionts
Pararcyptera Polyzonal, steppe Cereal +H++ [HH++ |+ |+
microptera (F.-W.) chortobionts
Stauroderus scalaris Mountain-steppe Protective ++ | ++ - +
(F.-W.) geophyles

Note - + - a single encounter; ++ - do not see many; + + + moderately meet; ++++ -

common view

On life forms of these species
the dominant position was occupied
by cereal chortobiont: Stenobothrus
fischeri (EV.)), Pararcyptera

microptera (F.-W.), Dociostaurus
kraussi (Ingen.), Dociostaurus
brevicollis (Ev.), Chorthippus

albomarginatus (Deg.) There was also




an optional chortobiont - Aeropus

sibiricus  sibiricus  (L.), herbal
chortobiont - Podisma pedestris (L.)
and the protective geophyles -
Stauroderus scalaris (F.-W.),
Oedaleus decorus (Germ.).
All species are quite commonly
distributed in areas of Northern
Kazakhstan.  Particularly common
species include Pararcyptera
microptera  (F.-W.), Dociostaurus

brevicollis (Ev.), Podisma pedestris
(L.) — they met on all habitats, fallow
lands, pastures and hayfields. The
remaining species were found in
lesser degree.

Due to the fact that cultural
fields are not target habitats of
locusts, as fixed plots were selected
natural habitats (pasture
phytocenoses) of this phytophages. In

strict account and control of all
surveys, set foci of pests with high
accuracy, to determine the
effectiveness of protective measures
because it is based on accurate
knowledge [13, p. 14].

In the areas of research carried
out  observations on  species
composition and their dominance
index. The dominant forms are the
species that made up more than 16%,
and subdominant - from 4 to 16% of
the total number of collected species
[17]. According to the results
presented in figure -1, the dominant
species were classified as
Dociostaurus  brevicollis  (Ev.),
Pararcyptera microptera (F. d.W.),
Podisma  pedestris (L., and
subdominant species are Stenobothrus
fischeri (Ev.), Aeropus sibiricus (L.),

the survey of selected parcels used Dociostaurus kraussi (Ingen.),
GPS navigation brand GARMIN Oedaleus decorus (Germ.) and
series eTrex 30. It enables to keep a Chorthippus albomarginatus (Deg.).
Chosthippus stanrodens Stenob ot
albomarainams  =calaris FIW fischer1 Ev.,
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Figure 1 - Ratio between harmful non-gregarious locusts species
in Northern Kazakhstan, (average for 2013-2015)

Route surveys of various habitats were carried out by the bands with the
distance between 100-300 m, mowing entomological net. Were identified some
characteristics of their spatial distribution. The population density of non-



gregarious locusts per 1 m® in different habitats of Northern areas of Kazakhstan is
subject to variation. Thus, in the study years was an increase in their numbers.
They were distributed mainly on cereal plots (to 22.5 ind./m?). Whereas, oil and
bean cultures, their number was very low (0-3 ind./m?) or even absent (table 2).

Table 2 - Habitat areas prevalence of harmful non-gregarious locusts complex in
Northern Kazakhstan (average for 2013-2015)

Population density per m” (range variations) by
Agrocenosis, habitat areas regions
Akmola Pavlodar Kostanay | Petropavl
region region region region
Perennial grasses association 10-22| 16.0 |15-30| 22.5 |12-20|16.0|8-15|11.5
Perennial grasses—sagebrush association |10-20| 15.0 |15-25| 20.0 |12-18|15.0|8-12| 9.0
Triticum aestivum (L.) 8-10 | 9.0 |12-15| 13,5 |10-15|12.5|6-10| 8.0
Triticum durum (L.) 5-7 6.0 |10-12| 11.0 | 8-10 | 9.0 | 4-8 | 6.0
Hordeum sativum (L.) 8-12 | 10.0 |12-15| 13.5 | 9-15 |12.0|6-10| 8.0
Avena sativa (L.) 6-15 | 10.5 |10-20| 15.0 | 8-16 |12.0|5-10| 7.5
Onobryhis viciafolia (Z.) 2-4 30 | 25 | 35 | 25 [35|0-1| 05
Medicago sativa (L.) 0-2 1.0 [05-2] 1.2 | 0.0 |0.0|0.0]0.0
Galega orientalis (L.) 0.0 00 | 0-2 | 1.0 | 00 {00 ] 0.0/ 0.0
Brassica napus (L.) 0-2 10 | 0-3 | 15| 00 |00]0.0/0.0
Linum usitatissimum (L.) 0.0 00 | 00 | 00 | 0.0 {00 ] 0.0 0.0
Lens culinaris (L.) 0.0 00 | 00 | 00 | 0.0 |0.0|0.0]0.0
Pisum sativum (L.) 0.0 00 | 00 | 00 | 0.0 |0.0|0.0]0.0
Helianthus annus (L.) 0.0 00 | 00 | 00 | 0.0 {00 ] 0.0 0.0
Phleum (L.) 5-7 6.0 |10-12| 11.0 | 8-10 | 9.0 | 4-8 | 6.0
Sorghum drummondii (L.) 6-15 | 10.5 [10-20| 15.0 | 8-16 {12.0|5-10| 7.5
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Figure 2 - Average density of the complex of harmful grasshoppers
locust (vertical) in different habitats (horizontal) on average in Northern
Kazakhstan (average for 2013-2015)

Basically, they occupied the
station of perennial grasses, less
frequently - cereals crops (figure 2).
Only when the shortage or
deterioration of the sward in grass
habitats can migrate to crops other
agricultural crops.

Meanwhile, in the vegetation
period of 2013 in  Northern
Kazakhstan, the  amount  of
precipitation by 15-20% above the
norm, a growing season of 2014 and
2015 rather dropped out of the drier.
In this regard, the state of pastures,
hayfields and sales improved, which
created favorable conditions for
phytophagous species feeding on
plants grass habitats.

The harmfulness of non-
gregarious locusts was determined
according to the method, by
comparing the yield on populated and
unpopulated areas. Bookmark field
experiments and mathematical
processing of experimental work was
made according to the standard
technique in a pilot case. As model
objects were collected two types:
Pararcyptera microptera (F.-W.) and

Dociostaurus brevicollis (Ev.). In
Northern Kazakhstan these species are
ubiquitous and have economic value
when mass reproduction.

On pastures and grasslands in
Shortandy district of Akmola region
were set cages the size of 100x100x70
sm. The vegetation of the area is
represented mainly by grass-feather-
grass association. Thus, in cages
hooked locust’s larvae in the data
0,5,8,10,15 number of instances
starting from the first age.

The number of insects in
nurseries was maintained by the
release of the missing individuals
every 5 days. At the onset of the
ripening phase of the background
plants produced account of the yield
of herbage. At the end of the
experience the plants in cages had a
sidelong look, dried and weighed. The
amount of feed consumed was
determined by weight difference
between control and experimental
samples with the translation on the
indices of dry matter (table 4).

Table 3 — Harmfulness of Dociostaurus brevicollis (Ev.) and Pararcyptera
microptera (F.-W.) depending on crop yield for pasture biotopes (Akmola region,
Shortandy district, on average for 2013-2015)

The yield of pasture Decrease in the yield of the
The density of larvae, biotope pasture habitat in comparison
ind./m? with the Control
g/m? c/ha c/ha %
5 433,5 43,3 -2,3 5,0
8 391,5 39,1 -6,5 14,3
10 383,0 38,3 -7,6 16,1
15 326,0 32,6 - 13,0 28,6
Control (without locusts) 456,7 45,6 - -




LSDoy5 1,3 c/ha
M% 1,1 %
In the years of the research, the threshold (ET) for harmful

density of non-gregarious locusts
larvae largely exceeded the economic
threshold. According to our revised
data at 5, 8, 10, 15 ind./m? they can
cause damage to yields from 5.0 to
41.1% (table 3). Minor loss of
productivity occurs only when the
number of locusts are < 5 ind./m?. In
other cases, the loss of yield is quite
high. So, at < 10 ind./m* yield
reduction is 14.3-16.1 %. When
number of individuals > 10 ind./m?,
the yield loss reaches up to 28.6-41.1
%. Thus, it is established that the
number of non-gregarious locusts >
10 ind./m?  their  harmfulness
increases and becomes economically
significant.  All vyields of the
experiences statistically processed and
the results of analysis of variance.

The use of plant protection
products can be recommended only in
those situations when there is a
phytosanitary risk and the threat of
tangible economic loss of the crop
and there is no danger of
environmental pollution by pesticides.
The important point is the
development of economic thresholds

of harmfulness and the
appropriateness of the wuse of
pesticides, .e. phytosanitary

standards.

The results of studies on the
harmfulness serve as the basis to
determine the economic importance of
the harmful species, establishing the
risk level that affects food security.
According to phytosanitary
regulations, the established economic

grasshoppers in the Republic of
Kazakhstan is 8-10 ind./m®. But in our
opinion, this approach relies on very
exact data, what in the biology of
insects to provide, or not always
possible to identify. According to the
results of our research, we propose to
introduce the model phytosanitary
standard as follows:

1) > 10 ind./m? — the number of
pests exceed economic threshold and
chemical treatment appropriate;

2) < 10 ind./m* - the number of
pests does not exceed the economic
threshold and chemical treatment is
not feasible.

Acceptance of this offer
phytosanitary standard gives the
opportunity to reduce the planned
volumes of chemical treatments by
15-20%, which allows improving the
overall ecological situation of the
environment and the status of non-
target objects.

Conclusion

According results of pest
monitoring in Northern Kazakhstan
areas for 2013-2015 met 9 dominant
species of harmful non-gregarious

locusts. All species are quite
commonly distributed in areas of
Northern Kazakhstan. Particularly
common species include

Pararcyptera microptera (F.-W.),
Dociostaurus  brevicollis  (EV.),
Podisma pedestris (L.) — they met on
all cereal plots, fallow lands and
pastures. The remaining species were
found in lesser degree. In studying the
dissemination of phytophages on



various natural and cultural habitats,
revealed that the population density of
this harmful grasshoppers per 1 m* in
different habitats of Northern areas of
Kazakhstan is subject to variation. In
oilseeds and legumes, their number
was very low or absent. Basically,
they inhabited habitats of perennial

becomes economically significant
when number > 10 ind./m®. The target
Is invited to take over the permissible
threshold of number of harmful non-
gregarious locusts, causing loss of
productivity culture in which it is
necessary to conduct phytosanitary
measures of protection agricultural

grasses, less frequently - cereals lands.
crops. Severity data phytophagous
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Tyiiin

Makanana Conrycrik KazakcTaHHBIH aybUl IIapyallbUIbIK —alKanTapblHAA
3USTHIBI cask meripTkenep ooitbiHIma 2013-2015 x0K. 0TKI31UIreH (PUTOCAHUTAPIIBIK
MOHUTOPHUHI1 >KaillblHIa Tanjaay >xyprizuieal. byn ¢urodarrapablH aHbIKTaIFaH
oapisbik 9 Typi ae Conrycrik KazakcTaHHbIH OOJBICTapbIHIA KeH TapajiraH. Aca
KMl Ke3leceTiH 3usHIbl Typiepine Pararcyptera  microptera (F.-W.),
Dociostaurus brevicollis (Ev.), Podisma pedestris (L.) >xaTazbl sxoHe oap 0apIibIK
acTBIK TYKbIMJAC cTalusiiapiaa, ce0y aiHajdbIMbIHAH IIBIKKaH OOC alkamTapja
JKOHE IKaWbUIBIMIApJa Ke3JeCKeH. MoiMeTTep KOpPCETKECHJEH, MaMIIbl JKOHE
OypIIaK TYKbIMJIAC TAaKbUIAP ETICTIKTEPIHE KapacThIPhUIFaH MKOHIIKTEPIIH CaHbI
eTe ToMeH OoyiFaH Hemece MyJjieM Keszaecrered. Onap HEri31HEH KOl >KbUIIbIK
aCTBIK TYKbIMJIAC CTallMsUIapJbl MEKEHJIEM, aCThIK TYKbIMIAC MAcaKThl JaKbLIAap
ETICTIKTEPIHAC CAIBICTBIPMAIBI TYpPJE a3fay Ke3lecTi. 3epTTeysiepIiH MOIiMeTi



OotibrHIIa, OV (huTOodarTapIbIH 3USHIBUIBIFBI OJIAPABIH CaHABLIBIFEI > 10 SK3/M
OonraHja FaHa SKOHOMHUKAIBIK TYPFBIJIAaH MaHBI3ABI Oosaapl. byn jkarmaiina
3USHABI CasK IIETIPTKENEePiH KelleHIHe Kapchl (PUTOCAHUTAPIBIK IIapanapibl
KOJIJTaHyFa YCHIHBLIAJIBI.

Pe3rome

B crathe 00cyxkmaroTcs pe3yabTaThl UCCIEIOBAHUMA MO (PUTOCAHUTAPHOMY
MOHHTOPUHTY  KOMIUIEKCAa  BPEIHBIX HECTaIHBIX capaH4YOBbIX Ha
CEIbCKOXO03IMCTBeHHBIX yroabsix CeBepHoro Kazaxcrana 3a 2013-2015 rr. Bcee
BBISIBJICHHBIX 9 BHJIOB JaHHBIX (PUTO(AroB JOBOJBHO YacTO PACIPOCTPAHEHBI B
obnactsax CeepHoro Kazaxcrana. K 0co00 yacTo BCTpedyaeMbIM BHIaM OTHOCSTCS
Pararcyptera microptera (F.-W.), Dociostaurus brevicollis (Ev.), Podisma
pedestris (L.) — oHM BCTpedajaMcCh Ha BCEX 3JIAKOBBIX CTAlMAX, 3aJekKax U
nacTOuIax. YCTaHOBJIEHO, YTO Ha MAacIUYHBIX U 000OBBIX KyJIbTypax
YUCJICHHOCTh pacCMaTPUBAaE€MbIX HACEKOMBIX Oblla OYEHb HHU3KAa WU
OTCYTCTBOBaJIa. B OCHOBHOM, OHM 3aCEJIsTd CTallUd MHOTOJIETHUX 3JIaKOBBIX, PEXKE
- TIOCEBbl 3E€PHOBBIX KOJOCOBBIX KynbTyp. MccienoBaHusi moKazaid, 4YTO
BPEJIOHOCHOCTh JIJAHHBIX BpEAMUTENIed CTAHOBUTCS PKOHOMHUYECKH 3HAYUMOU TpU
ux upciaeHHoctd > 10 ox3/M°. B maHHOM cllydae PeKOMEHIYeTCS IPHMEHSTH
dbutocaHuTapHble Mephl 1O O0prOE ¢ KOMIUIEKCOM BPEIHBIX HECTaJIHBIX
CapaHYOBBIX.

Summary

Scientific paper discusses the results of research on pest monitoring of
harmful non-gregarious locusts complex on agricultural lands of Northen
Kazakhstan for 2013-2015. All identified 9 species of phytophagous often common
in areas of Northern Kazakhstan. Particularly common species include
Pararcyptera microptera (F.-W.), Dociostaurus brevicollis (EV.), Podisma
pedestris (L.) — they met on all cereal plots, fallow lands and pastures. It is
established that on oil and bean cultures the number of insects was very low or
absent. Basically, they inhabited habitats of perennial grasses, less frequently -
cereals crops. Studies have shown that the harmfulness of this rests becomes
economically significant when their numbers are > 10 ind./m®. In this case it is
recommended to apply phytosanitary measures against harmful non-gregarious
locusts complex.



