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PESTS OF SPRING RAPE AND MEASURES
TO REGULATE THEIR NUMBERS

Abstract. According to data from 11 years of study (2008-2018), there is a close negative relationship between
the long-term dynamics of damage to rapeseed crops by the flea complex and rainfall (May and June) (r = - 0.74),
and a positive relationship with the temperature regime (r = 0.52). The number of flea beetles is reduced by 2 or
more times when the sowing period is shifted from May 10 to May 20 and later. The pre-sowing treatment of
rapeseed with insecticidal preparation has a high efficiency against flea beetles (92.4%). A combination of these two
techniques can eliminate the problem of protecting rapeseed from the flea complex in the first period of
development. The rainfall and the temperature regime of the growing season (correlation coefficients r=0.53). have
mainly affected the long-term dynamics of the number of diamond moths. The years when the diamond moth
populations growth the one treatment with insecticide is not working. When a biological efficiency of about 75%,
the number of live larvae after treatment is 2 or more times higher than the economic threshold of harmfulness. The
number of rapeseed pollen beetles in crops is negatively affected by late sowing periods and treatment with
insecticides against diamond moths. In the dry years, when in the crops is the absent diamond moth, the treatment
with insecticides at the beginning of budding helps to protect from the rapeseed pollen beetles and an increase in the
seed yield (1.5 c/ha from the control level-without treatment). The treatment of seeds with insecticide preparations
has a significant impact on crops in the conditions: wet (1.5-3.8 c/ha) and also dry years (1.0-2.0 c/ha of the control
level). In the wet conditions, crops don't have to repeat spraying against flea beetles, but repeated treatments
necessary against diamond moth larvae.

Key words: spring rapeseed, pest, long-term dynamics, pre-sowing treatment, spraying, biological efficiency.

Introduction. Rapeseed is one of the most important crops in the world as a source of vegetable oil.
The rapeseed and cotton ranked second-third places among the oilseed crops in the world [1]. In the
production of rapeseed leading: Asia - 42.5%, Europe - 34.4%, North America - 19.4% [2]. Agricultural
farms in Northern Kazakhstan have a special interest in spring rape as a perspective culture. It plays a
significant role in the world market as the precursor crop that helps to decrease in grain fields in the
conditions of crop diversification. In favourable conditions, rapeseed is able to give high seed yields of
3.0 t/ha and more [3,4,5,6]. At the same time, the rapeseed cultivation area 14% of the total area of
oilseeds in Kazakhstan, less than growing area sunflowers (32%) and flax (41%). Cultivation of this crop
in the natural and climatic conditions of Northern Kazakhstan and neighboring regions of Russia is
associated with risks. The rapeseed cultivation areas are not stable, and fluctuations in the direction of
reduction what happens after lean years. Determining factors that affect the sustainability of rapeseed oil
production are not only contrasting weather conditions, but also pests. In some cases they can cause the
death of crops [3, 4]. Thus, pests were the reason for the decrease of cultivation areas of rapeseed in
Kazakhstan. For example, diamondback moth attacks cause of the decrease in the area of rapeseed
cultivation in Kazakhstan in 2016 from the level of 2015 (from 246 thousand hectares to 160 thousand
hectares) and in 2019, compared with 2018 (from 378 thousand hectares to 300 thousand hectares) [3].

At this time, there is a lot of data about the species composition of pests of spring rapeseed, which is
very important to Kazakhstan and regions of Russia, similar in the continental climate with the conditions
of Northern Kazakhstan [7-13].
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For the farmers in the Northern Kazakhstan, where rapeseed is cultivated mainly in the zones of
black earth soils, protective measures during the growth and development of plants from pests are a
necessary link in the cultivation technology. However, the issues of improving protective measures
against harmful insects and safety yields do not lose actuality. Therefore attract attention researchers
Russian, European, China, and other countries [14-19]. Kazakhstan researchers wrote many
recommendations for the cultivation of rapeseed and protection from harmful organisms [19,20].
However, the loss of oilseed crops from rapeseed pests continues to be a big problem for farmers and
needs a solution.

This article summarized the results of a long-term study was done in the subzone of the black earth
soils of the Akmola region. The main goal of this research was to determine the dynamics of the number
of main pests of spring rapeseed, depending on weather conditions ofthe year and the biological effects of
treatment.

M aterials and methods. Research studies have been conducted in Burabay, Atbasar and Bulandyn
districts of Akmola region as part of the tasks for testing pesticides. The soil is black earth soil, the
mechanical components of medium and heavy loam, with a humus content of 4.5-5.2%, pH 7.0-7.2.
Varieties and hybrids of spring rape Jubilee and Abiliti (2008-2016), Ozorno (2017), PRusH - 73 (2018).
The field experiments (repeat 4 times) and production (repeat 2 times) experiments were laid.
Predecessors are fallow. The sowing Dates varied from May 10 to May 21, the rate of seeding varieties
2 million germinal seeds/ha, hybrids-0.7 million germinal seeds/ha. To phytosanitary monitoring and
accounting of biological effects of treatment were used generally approved methods of phytosanitary
monitoring and testing of plant protection products. Statistical data calculated by the «Sneedecor»
software for applied statistics. Agricultural techniques in experiments are generally approved methods for
the research area. The rape seeds were treatment before sowing seeds. Vegetative plants were sprayed: by
insecticides on seedlings, at the beginning of budding, at the end of flowering. The consumption of
working fluid was 200 I/ha. We used pesticides with registration.

Results. The study years were different from the weather conditions of the vegetation periods.
2008 (throughout the growing season) and 2010 (in May-July) were characterized by primarily dry
conditions and as a result extremely adverse conditions for rapeseed. At high temperatures, rainfall less
than the multi-year averages. In 2009 and 2013, there was an alternating of dry conditions with conditions
of sufficient humidification (in May-about normal and above, in June-drought, in July and later - rainfall
was above the multi-year averages). In 2012 was characterized by rapid increases in temperatures,
abnormally hot weather in April, the summer is mostly hot with rainfall at and less than normal. In 2014
and 2017 rapeseed felt depression from a biting early summer drought (moisture deficit in May-June),
with a change in the situation in July (rainfall several times higher than normal), August was also dry. In
2015 was characterized by high rainfall in May, July and a slightly less than the multi-year averages in
June. In 2011, 2016, 2018 were the most favourable years for the growth and development of rapeseed
(rainfall during the growing season was more than the multi-year averages).

Table 1- The main pests of the spring rape (Akmola region)

Frequency of occurrence

High Average Low
Black flea beetles Flea beetles Flea beetles
Phyllotreta arta F. Phyllotreta undulate Kutsch Phyllotreta nigripes F.
Flea beetles Cabbage aphid Cabbage stem flea beetle Psylloides
Phyllotreta vittata Redt. Brevicoryne brassicae L. chrysocephala L.
Flea beetles Cabbage seed weevil Rape-leafbeetle

Phyllotreta nemorum L.
Pollen beetles
Meligethes aeneus F.
Diamondback moth Plutella
xylostella (maculipennis Curt)

Ceuthorrhynchus sp.
Rape bug Eurydema oleraceaL.

Cabbage bug
Eurydema ventralis Kol.

Cabbage bug Eurydema gebleri Kol.
Cabbage butterfly Pieris brassicae L
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Entomosceles adonidis Pall.
Turnip sawfly Athalia rosae L.

Cabbage Stem Weevil
Ceuthorrhynchus sp.

Bath white Pontia daplidice L.
Cabbage moth Mamestra brassicaelL.
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The number of phytophagous and their harmfulness on rapeseed varies considerably over the years.
On crops of rape after the fallow, the entomofauna was formed by migratory species. In the budding
phase, we could find on the crop many species of harmful insects (table 1). The regular pest species on the
rapeseed is oligophages. For 11 years of monitoring the excess of economic thresholds of harmfulness
was observed only in the complex of flea beetles, diamondback moth, pollen beetles.

The rapeseed could be successfully cultivated in fallow where conserving moisture. In the total
structure of crop in the Akmola region, rapeseed takes an insignificant place, just over 1%. Compliance
with the principles of crop rotation (alternation of crops and spatial isolation) contributes to the
improvement of crops, but it does not solve the problem of protection from the complex of flea beetles,
diamondback moth, pollen beetles.

For rapeseed, one ofthe sensitive periods is seedlings. The negative factors that affect the density of
seedlings included: drying ofthe surface layer of the soil; the excessive planting of seeds into the soil during
sowing; at the first stages of culture development, it's low competitiveness to weeds; damage by fleas.

In the drought conditions, the number of fleas on rapeseed crops was many times higher than the
criteria for the economic threshold of harmfulness (table 2). There is close feedback between the damage
to rapeseed seedlings by fleas and the amount of rainfall in May and June: r = - 0.74 (figure 1). In
conditions of moisture deficit, seedlings are highly damaged while still in the soil. The size of the fleas
allows them to penetrate the cotyledon leaves between the lumps of soil and cause their death.
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Figure 1- Dependence of damage to rape crops on the amount of rainfall (A)
and the average daily air temperature (B) in May-June

With increasing temperature, the damage to rapeseed also increases, the positive dependence r = 0.52
(figure 2).

Figure 2 - Long-term dynamics of damage to rapeseed crops in the germination phase by flea beetles (%),
2008-2018 (Akmola region)

Even in wet years, but at high temperatures, the number of fleas on rapeseed early sowing dates can
reach the criteria of the economic threshold of harmfulness. Increased eating of rapeseed leaves by beetles
to maintain the body's water balance. After the formation of the second true leaf, the number of fleas is
going on the decrease.
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The main damage to rapeseed crops by flea complex in the Akmola region was observed in 2008 and
2010. Since 2011, we looked at the general trend decrease in the damage to seedling (figure 2). It's
dependent on changes in the timing of sowing rapeseed at later dates.

Table 2 shows the information of how the timing of sowing affects the number of fleas and damage
to plants. At earlier periods of sowing makes longer the period of growth of seedlings and seedlings are
doing more the sensitive.

When moving to a later time of sowing from the beginning of the first decade to the third decade of
May and therefore seedlings are growth in June, compared with seedlings that are growing in May, the
number of fleas in wet years decreases by 2.2 times, in dry years by 4.1 times (table 2).

Table 2 - First phases of rapeseed development and flea beetles population depending on sowing time in dry and wet years

he ohase of Number of flea beetles Tf;)e phase of tpe Number of flea beetles

years rosette years
oty My B 1 decade ofuune 4 ;
Be%i|r|m(:23agg the ! deii(,jee of 6 9 11 decade of June 3 4

Pre-sowing treatment of seeds with preparations (active ingredients imidacloprid, clothianidin,
thiamethoxam) safely protects the first leaves of rapeseed from flea beetles. Here the number of beetles
was significantly (92.4%) lower than in the control-without treatment (table 3).

Table 3- Biological efficiency of pre-sowing treatment of seeds and spraying
of seedlings against flea beetles with insecticidal preparations

The phase of seedling The phase of the beginning of development

rosette
The The
Variants Damage Decrease nu-lr—rr:ﬁer decrease Damage Decrease nu-lr—rr:Eer decrease
" of damage, ofthe ' ofdamage, ofthe
% % ofkielatzles number, % % oftielatzles number,
% %
Spraying seedlings 18 714 7 75.0 5 40.0 3 375
Pre-sowing 4 929 2 924 3 60.0 2 625
treatment
Control (without
treatment) 53 28 8 S

The beetle death on the third day after the treatment of plants with the preparation of contact-
intestinal with active ingredients group of pyrethroids was 75%, however, there were still living
specimens. In dry years, with a high density of the pest, this level of efficiency of the treatment seedling
preparation does not allow to safely protect the seedlings, because the remaining number of pests could be
above the economic threshold of harmfulness and damage to the leaves. In addition, the longtime of
growth seedlings does not allow to protect all plants by treatment seedlings. Before the spraying on the
seedlings had been damaged, and those that will grow after spraying are sensitive to flea beetles.

In the accepted technologies of cultivation, after chemical fallow, on the surface of the soil continue
to stay the plant matter of the previous year, they are possible to the accumulation and moisture
conservation in the soil, but it has a negative value thereby helping to the survival of the wintering
numbers of the diamondback moth.

The reservation of diamondback moth are also weeds of the cabbage family, an integral component
of the weed phytocenosis of any field culture. Frequent winds in the region can help to the transfer of
butterflies over considerable distances.

The first single sign of damage to the leaves of rapeseed larvae diamondback moth noted from the
beginning of the phase of the rosette. In favourable years for the diamondback moth at the beginning of
budding on crops, you could find all phases of pest development and their number of larvae reaches
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critical values. Especially harmful 2-3 generation of the pest. If we don't use protective measures against
diamondback moth when rapeseed beginning of flowering it will seriously damage plants. The economic
threshold of harmfulness is 2-5 larvae per plant by 10% ofthe population of plants.
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Figure 3 - Long-term dynamics of the number of larvae of diamondback moth

The long-term dynamics of the diamondback moth population is extremely unstable. Figure 3 shows
that the years of depression when the pest is absent in the crops, replace with a sharp upturn of their
numbers. Long-term dynamics of the number of diamondback moth had a close positive relationship with
the conditions of moisture. The correlation coefficient is r=0,53.

r=0,537238 rainfall, mm

Figure 4 - Dependence of the number of diamondback moth on plants on the amount of rainfall and temperature in May - July

July in our conditions is one of the wettest months. Only four years of the eleven years of study had
limited rainfall in July and the other years had rainfall more than the multi-year averages. The correlation
between the amount of rainfall and the number of larvae is positive (correlation coefficient: r = 0.53). We
observed an association between the local outbreaks of the diamondback moth population with local
rainstorms, except for very dry years. If June is dry and July is wet, the mass outbreak of larvae will be in
the later phases of rapeseed development, at the end ofthe flowering phase-the formation of pods.

Table 4 shows the information about the number of diamondback moth larvae and the effectiveness

of preparation for the years when their number reached and exceeded the economic threshold
harmfulness.

Table 4 - Biological effectiveness of protective measures against diamondback moth on rapeseed

Parameter Day after the bggﬂﬂlﬂg gtf]?lsgwgring Ef]d of fiowering .
treatment treated with without treated with without
insecticide treatment insecticide treatment
5 19 8 27
Number of larvae per plant 7 7 22 8 30
14 12 25 9 17
73.6 - 70.3 -
Biological effectiveness, % 7 754 - 733 -
14 52.0 - 47.0 -
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The table 5 shows that when we used insecticides (systemic action) in the phases of the budding-the
beginning of flowering it a biological efficiency was 73.6% on the third day of accounting and 75.4%
after the seventh day. The protective effect continues at the end of flowering and the beginning of
ripening and its biological efficiency was at the level of 70.3-73.3%. It's difficult to get the best effect if
there were insects of different ages at the same time. The number of larvae continued to be above the
economic threshold of harmfulness, despite a large death. The danger to rapeseed crops from
diamondback moth larvae continued to stay after treatment. It was apparent that the time of treatment
rapeseed crops against diamondback moth should be earlier than at the end of flowering. From the date of
treatment in the budding phase-the beginning of flowering to the end of flowering usually goes 20-
25 days. By this time, the number of larvae was renewed, and under favorable conditions, their number
was much higher than in budding. The repeated treatment is conflicted between the issue of ensuring the
safety of the crop from losses and harm to useful arthropods. Spraying in flowering with chemicals is
dangerous for useful species.

Rape pollen beetle attracted attention less than flea beetles and diamondback moth. The number of
damaged plants was in the range of 17.5 - 28.7%. The number of damaged flowers and buds was 4.6-
11.8%. The changing of the sowing dates and chemical protection measures used in budding regulated not
only the number of diamondback moths but also other pests, including the rapeseed pollen beetle.
Therefore, has a positive effect on the size ofthe seed yield.

The yield varies significantly up to 3 times depending on the conditions of moisture during the
growing season (table 5).

Table 5 - Effect of protective measures using insecticides on rapeseed crop

. Wet years, c/ha Dry years, c/ha
The period of use . .
crop difference crop difference

Pre-sowing seed treatment 175 +15 6.8 +2.0
Spraying seedlings 171 +1.1 6.2 +1.0
Spraying in the budding 19.8 +3.8 6.6 +1.5
Spraying at the end of flowering 184 +2.4 - -
Control - without treatment 16.0 - 48 -

In dry and wet years, all variant use of insecticide products gives a significant increase in the crop.
All protective measures on rapeseed against pests, except spraying seedlings in wet years against fleas,
ensure the safety of the rapeseed crop from losses. In dry years, the value of the additional crop was 1.0-
2.0 c/ha for all variants, in wet years it was 1.5-3.8 c/ha (table 6). In wet years, the harmfulness and
number of fleas were at a level that didn't provide economic efficiency. In the conditions of sufficient
moisture crop of rapeseed should treatment twice against diamond moth.

Conclusions. The spring rapeseed is cultivating in the zones of black earth soils of the Akmola
region. The most dangerous for it is a complex of flea beetles, diamond moth, and rapeseed pollen beetles.
This study shows that the rainfall in the phase of the seedling is negatively affected by the number of flea
beetles and damage to crops, however, it positively affected the number of diamond moths. The timing of
the sowing of spring rapeseed is using to regulate the distribution of flea beetles in crops and reducing
their number by 2.2-4.1 times by the shifting from May 10 to May 20. The pre-sowing treatment of seeds
against flea beetles had high efficiency (92%) and combined with the correct choice of the sowing time it
will solve the problem of protecting the crop from losses. In the phase of rapeseed budding in years with
rainfall, it is necessary to treat insecticides against diamond moth larvae. If a diamond moth the mass
reproduction one treatment will not work to protecting the crop from losses (the efficiency of which will
not exceed 75%). They are needed additional insecticide treatments.
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1C. CeipynnuH aTbiHaarsl Kasak arpotexHuKkanbly, yHuBepcuteT” Hyp-CynTaH, KasaxcTaH;
Benropo MeMnekeTTiK yHuBepcuteT” benropog, Peceii

XA3ObIK PAMICTbIL SUAHKECTEP1
X3HE ONNAPAbLL CAHbIH PETTEY XOH1IHAETM1 LUAPAJIAP

AHHOTauMa. byn Makanaga Xbinfbll, aya paibl >xarfjaibiHa >3He pancTbl Kopray KypangapblHbil,
6ronormsanbiK TUiMAiNiriHe 6aknaHbICTbl Xa3fblK pancTbil, MaLbi3abl 3UAHKECTEPi CaHbIHbIL, AMHAMUKACBIH aHbIKTay
MakcaTblH4a AKMOMa 06/bICbIHbIL K3AIMTi Kapa TOMbIpaKTapblHbIL, aiMarbiHAa XYPN3LWreH KeMmKblgblK 3epTTey-
nepaiH HaTuxenepi >uHaktanraH. Keb6iHece CYpi »epfeH KeliiH ecpweTwl pancTbil, 3uUsHAbI 3HTOMOGAyHacChl
mMurpaums eceblleH Kanbintacafbl. AKMona 06/biCbl XargaiblHAa pancTbll, Xannain TapanatblH uTodartTapbiHa
6Yprenep, KbipblkkabaT KYWeci, panc rYmkeMipi xartagpl.

3epTTeynep nectuumaTepAi cbiHay 60libIHIWA TancbipMachk! ascbiHAa AKMona 06/bickiHbIL, Bypabaii, ATbacap
XaHe bynaHAbl ayfaHaapbiHaa XYprisingi. Tonblpars! K3giMri Kapa Tonbipak, MexaHUKablK KypaMbl opTalla XaHe
ayblp casgak, KypambiHgarsl rymyc 4,5-5,2%, pH 7,0-7,2 Kypaiigbl. KongaHbinraH xasgblK pancTbil, COPTTapbl MeH
6ypaHgapbl HO6GunenlHbli Xa3He Abunantn (2008 - 2016), OsopHo (2017), PRusH - 73 (2018). TaHanTbIK
(kaiTanaHybl 4 ecenll) >3He eHAIpicTiK Taxlpubenep (KakTanaHybl 2 ecenik) canbiHAbl. ANrbl gakbin - CYpi xep,
ceby mepsimgepi 10 mambipfaH 21 mamblpra fewiH, cypbinTapAbily, ceby Mmenwepi 2 MAH. eHNW TyKbIM/Ta,
6ygaHgapabiy 0,7 MAH. eHnw Tykbim/ra. Ecen XYprisy »asHe 6akbinay, TWIMAINIKTI ecenTey YLWiH Xannbl
KabblngaHraH (MTOCaHMUTapUANbIK MOHWTOPWHI MEH eCiMAiKTepai Kopray KypangapblH CbiHayAbll agicTeMenepi
KongaHblngbl. . 3epTTey aimarbiHAa XY PrisifireH arpoTexHUKanbikK Liapanap cof aliMakka TaH. Panc TykbiMpapsbl
ceby angblHAa eufenedi. BaMAakn WHCEKTULMATEPMEH eljey: ecklHepie, WaHaKTaHyablL, 6ackl XaHe ryngeyau
coublHAa XYPprisingi. >XymbIC CyMbIKTbITbIHbIL, WhIrbIHbI 200 f/ra. KongaHbinrad npenapartap TipKeyAeH eTKeH.

3epTTey Xbingapbl BeretaumanbiK KeseuHil, aya palibl »xarfgainnapbl 60ibiHLIA aliTapablKTali epeKleneHsi.
KebiHece KyprakiwbifblK >KarjaiMeH >3He COHblL, cangapbliHaH panc YLWiH eTe KOMaicbi3 >Xblngap peTtwije
2008 kbin (6YKin BereTauusinblk Kesey, iwiHAe) >kaHe 2010 xbin (Mambip-wiBAefe) cunattangsl. XXorapsl
TemnepaTypanblK PeXUMi canfapblHaH >KayblH-LlallblH  Me/wepi  KemxblgblK  MenwepgeH a3 6ongpl.
2009, 2013 xbingapbl XXETKLW KM blArangaHy >argainapbiMeH KyprakiblablK Xargannapabll, ke3ektecyi 6ankangbl
(MamMbipga - HopMara XyblK )X3He 0fiaH Xorapbl, MaycbiMAa - KyprakiwbiiblK, WBAEAE X3He OfaH 3pi - XayblH-
lalbiH opTawla KemkbINAblK M3HAepAeH >korapbl 60n4bl). 2012 Xbinbl Temnepatypanapabil, KYPT KeTepinyi
6alikangbl, cayip aiblHAa eTe bICTbIK aya paiibl, Xasbl bICTbIK XX3HE XayblH-LUallblH Keliie HopMajaH €31 TeMeH
Hemece Gipgen gapexege 6ongbl. 2014, 2017 xbingapbl panc epte KeKTeMN KyprakibifblKTaH (MaMblp-mMaycbiMaa
bIAraNAbIL XeTicneyi) Texenin, wingeae >xarganabiy, esrepyiMeH (KayblH-LUaLlbiH HOpMaaaH GipHelle ece »orapbl
TYCTi), TambI3 aiibl Kyprak 6onybiMeH cunattangbl. 2015 Xblibl MaMblpAa, Wingefe XKayblH-LalblHHbIL, MefLepi
»KOrapbl XX3He MaycbiMAa opTalla KemxblagblK MaHAepAeH ¢an TemMeH 6ongpl. 2011, 2016, 2018 xbingaps! pancTbiy,
ecyi MeH gamybl YLLiH Konainbl 60146l (Beretaums KeselwHAen XayblH-LIallblH opTalla KemkbligblK M3HAepAeH
xorapbl 60n4bl).

1 XbIN 60Mbl XY prisinreH 6akbinaynapfbll, HaTUXeci 6oWibiHWwa (2008-2018 bingap) panc ericTepiHil,
6YprenepmeH 3akbIMAaHYbIHbIL, KeM XbIAAbIK AUHAMUKACH MEH XayblH-LUaLlblH (MambIp X3He MaycbiM) apacbiHia
TbIlbI3 Tepic GaiinaHbic 6ap (r = - 0.74), an TemnepaTypanbliK peXXMMMeH ol 6aiinaHbic (r = 0.52). Ceby mMep3imiH
10 mambipgaH 20 MambIpra aybICThIpraHHaH KeiiH 6Yprenepgil, caHbl el XK3He ofaH fa Kern peT Kbickapafbl. Ceby
anfblHAa panc TyKbIMAapblH MHCEKTULMATIK 3cepi 6ap npenapatneH eujgey 6Yprenepre Kapcbl Xorapbl TWMALK
KepceTesi (92.4%). Ocbl ekl Tacingi YWnecTipy apKbinbl pancTbl 6acTankbl Aamy KeselHae 6Yprenep KelleHiHeH
Kopray maceneciu Lwewyre 6onaasl. KblpbikkabaT KYVIeCiHil, Ken XbiblK AMHAMUKachiHa alikbiH 3cep eTeTiiaep
bIITaNAbIIbIKNEH KaMTamacbl3 eTinyi >K3He BereTauus KesewHAen TemrepatypanblK pexum (Koppensauums
koathuumenTa r=0.53). KbipbikkabaT KYVIeCiHil, caHbl apThin KeTKEH XbinAapbl MHCEKTUUMANEH 6ip peT eugey
KeTKWKa3 60nbin Tabblnagbl. Buonormsansik Trimginik 75% - ra Xyblk 6onca fga, N i fapakTapAbll, CaHbl
eugeyaeH KeiiH 2 >3He ofaH fAa Ken ece 3KOHOMMUKabIK 3MAHABINbIK LWeriHeH acagpl. Panc ericiHgeri panc
rYmkemipil, caHblHa Tepic acep eTenHAep cebyadil Kew Mep3iMi >K3He KbIpblKKabaT KpTeclle Kapchbl
nHceKTULMATEPMeH eudey. Kyprak bingapbl KblpblkkabaT kpTea 6onmaraH xarjaja waHaktaHyably 6actany
(hasacbiHAa XYPrisinreH MHCEKTUUMANEH eufey pancTbl rY/MKeMipieH Koprai OTbIpbIf, OHbIL TYKbIM €HiMiHiL,
anTapnbikTak ecywe biknan etegi (1.5 u/ra 6Gakbinay fgeurewHeH - eHgeycis). TyKbiMAapAbl WHCEKTULMANK
npenapatneH eugey biaran xoingapsl ga (1.5-3.8 u/ra), coHfan-ak Kyprak xbingapbl fa (6axsinay geuyrewHed 1.0-
2.0 u/ra) ewm menwepiHe YnkeH acep eTed™ blarangbl arfainnapga eckiHgepgi 6Yprenepre kKapcol eHaeygil,
KaXeTi 0K, 6ipak KbipblkkabaT KYleciHe Kapchl KaiiTa eLey/i KaxeT eTesi.

TYWin ce3fep: a3AblK panc, 3vAHKEC, Ken XbIAblK AUHamMuKa, ceby angblHgarsl eugey, 6ypky, 6uono-
rMANBIK TLWMALWK.
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1Ka3axcKuii arpoTexHUUeckunii yHusepcuteT um. C. CeitdynnmHa, Hyp-CynTaH, KasaxcTas;
BHenropoackuii rocyapcTBeHHbI yHUBepcuTeT, benropog, Poccus

BPEOVUTENIN APOBOI O PAMNCA N MEPbI MO PETYJTMPOBAHWNIO X YUACNEHHOCTHN

AHHOTauua. B gaHHOI cTaTbe 0606LLeHbI pe3ynbTaTbl MHOTONETHUX UCCNEA0BaHUIA, MPOBELEHHbIX B NOA30HE
O6bIKHOBEHHbIX 4epHO3eMOB AKMO/IMHCKON 061acT¥ € Uenbilo  OnpefeneHns  AUHAMUKW  YUCNEHHOCTM
MepBOCTEMNEHHbIX BpeAuTesnell SpPOBOro panca B 3aBUCMMOCTM OT MOFOAHbIX YCNOBWM roja M OGMONOrMyeckoi
3(h(heKTUBHOCTN CPEACTB 3aluThl panca. BpegHas aHTOMOgayHa parnca, BO34e/bIBAeMOro NpPeMmyLLecTBEeHHO nocne
napa opmupyeTcs 3a cyeT murpaummn. K Hanbonee MaccoBbiM BUAaM (MTogaros panca B ycnoBusax AKMOMHCKOM
061aCTV OTHOCATCS B/IOLLKM, KanyCTHas MO/b, PancoBblil LBETOeS,

WcecnepoBaHus 6bin npoBefeHsbl B bypabaiickom, ATb6acapckoM M BynaHAMHCKOM paiioHax AKMOIMHCKOMN
obnactu B pamMkax 3afiaHWii MO MCMbITaHWUIO MecTUuMAoB. lMouyBa - YepHO3eM OObIKHOBEHHbIA CpPefHEMOLLHBI,
MeXaHWYeCKNiA COCTaB CPEAHWIA N TAXKeNblA CYrIMHOK, C coaepXXaHuem rymyca 4,5 - 5,2 %, pH 7,0-7,2. CopTta u
rmopugbl aposoro panca KO6uneiiHblii 1 Abunntun (2008 - 2016), O30pHo (2017), PRusH - 73 (2018). Bbinu 3ano-
XeHbl nonesble (MOBTOPHOCTb 4-X KpaTHas) WM MPOM3BOACTBEHHbIe OMbITbl (MOBTOPHOCTL 2X-KpaTHas). [Mpes-
LUECTBEHHUKMN - napbl Cpoku ceBa BapbupoBanu oT 10 masa fo 21 Mas, HOpMma BbiCeBa COPTOB 2 MJ/IH. BCXOXMUX
cemsH/ra, rmépuaos - 0,7 M/IH BCXOXMUX CeMsH/ra. [ns NpoBefeHNs YYeTOB M HaGMIOAEHWI, pacyeToB 3ddeKTHB-
HOCTU MPUMEHSANNCH OOLLENPUHATLIE anpobupoBaHHble METOAUKM (PUTOCAHUTAPHOr0 MOHWTOPUHIA U UCNbITAHWUIA
CPeACTB 3aliWTbl pacTeHWUid. ArpoTexHWKa B OMbiTax 0OLlenpuHATas 418 30Hbl MccnefoBaHuii. CemeHa panca
obpabatbiBannCb HernocpeiCTBEHHO Meped noceBoM. BereTupytowme pacTeHUs ONPbICKMBAIN: MHCEKTULMAOM MO
BCXOfaM, B Hauyane 6yTOHM3aLMK, B KOHLe LBeTeHus. Pacxop paboyeii xuakoctu us pacueta 200 n/ra. MpumeHs-
NINCb NpenapaTbl UMEKOLLME PErUCTPpaLMIO.

oAbl UCCNefoBaHUIA CyLIECTBEHHO pa3iMyanncb MO MOFOAHbIM YCMOBMSAM BereTaluyoHHOrO Meproja.
MperMyLLECTBEHHO 3aCyLUMBbLIMU YCNOBUSAMU, U KaK CNeACTBUE KpaiiHe He6NaronpuMsTHbIMUW ANS panca XapakTepu-
3oBannch 2008 rog (Ha NpPOTSHXEeHWUW BCEro BeretaymoHHoro nepmoga) n 2010 rog (B mae-utone). Mpy NOBbILLIEHHOM
TeMMepaTypHOM pexuMe 0CafKoB BbiNaso B pasbl MeHblLle CpefAHEMHOrosieTHMX HopMm. B 2009, 2013 ropgax
Habn4anoch YepejoBaHune 3acyLUIMBLIX YCOBUIA C YCIOBUSAMU JOCTATOUYHOMO YBAAXHEHUA (B Mae - OKOI0 HOPMbI
W Bbillle, B UKOHE - 3aCyXa, B MIONE W Aa/lbHeilleM - 0CafjKoB BbiNasio Bbille CPeAHEMHOTONETHUX 3HAYeHWiA). [ns
2012 rofa 6bin xapaKTepeH ObICTPbIA Habop BbICOKMX TemnepaTyp, aHOManbHO Xapkas noroja B anpene, 7eTo B
OCHOBHOM >XapKOoe C 0CajKamu Ha YPOBHE N YyTb HUXe HopMbl. B 2014, 2017 rofax panc UCNbITbIBa/1 YTHETEHME OT
OCTPOI paHHeneTHeR 3acyxu (HegocTaTka Bnaru B Mae-MHe), C MU3MEHEHMEM CUTYaLun B Uione (0CaAKOB BbINAMO B
pasbl Bbllle HOPMbI), aBrycT 6bi1 Takke cyxum. Ana 2015 rofa xapakTepHO BbICOKOE KOMMYEeCTBO OCAAKOB B Mae,
NIONIE W YYTb HWKE CPefHEMHOrONETHMX 3HaueHnin B noHe. 2011, 2016, 2018 rogbl 6611 Hanbonee 6aronpusT-
HbIMUW 4/19 pOCTa M pa3BMTUA parca (0CafKoB B MePUO BereTaLuy BbiNano Bbille CPeAHEMHOMOMETHUX 3HAYEHWA).

Mo pgaHHbIM 11 neT Hab6noaeHwit (2008-2018 rofbl) MeXAy MHOFOMETHEeA AUHAMMKOW MOBPEXAEHHOCTM
MOCEBOB parca KOMMAeKCOM 6/0wWeK U ocagkamu (Masg U WIOHA) CYLLeCTBYET TecHas OTpuuaTenbHas CBA3b
(r = -0.74), ¢ TemnepaTypHbIM pexXumom nonoxutensHas (r = 0.52). UucneHHoCcTb 6n10WeEK B ABa U 6Gonee pas
COKpallaeTcs npu caBuraHuy cpokos cesa ¢ 10 mas Ha 20 Mas M noke. BbICOKON 3th(heKTUBHOCTHIO NPOTUB
6nowek (92.4%) ob6bnagaet npeanoceBHass obpaboTka CeMsiH panca npenapaToOM WHCEKTULMAHOIO AeiCcTBuS.
CoueTaHueM 3TUX [ABYX MPUEMOB MOXHO WCKOpPeHUTb Npobremy 3awuTbl panca OT Komnnekca 6/0WeK B
Havya/lbHbIA Nepuoj pasBuTMs. Ha MHOFOMETHIOK [AMHAMUKY YMCEHHOCTU KanyCTHOW MOMM onpegenstoluiee
B/IMSIHME OKa3blBAeT BNAaroo6ecneyeHHOCTb, a TakKXe TeMepaTypHbIl pexumM nepuoga seretaumm (Ko3hhUUNEHTI
koppenauun r=0.53). OpHOKpaTHON 06pPaboTKM MHCEKTULMAOM MPOTMB KamyCTHOW MOAM B rofbl nojbema
YNCNEHHOCTN HeJOoCTaTO4HO. Mpu 6MONOrMYecKOh 3PPEKTUBHOCTU OKOMO 75% KOMMUECTBO XKMBbIX FyCeHWL, nocne
06paboTkn B 2 ¥ 6onee pasa npesbiwaeT 3MB. Ha uucneHHOCTb B MoceBax parnca parncoBoro LBeToena
0TpULATeNbHO BAWAKOT MO34HME CPOKM CeBa, 06paboTKM MHCEKTMUMAAMWU MPOTUB KanycTHoi monn. O6paboTka
MHCEKTMUMAAMN B (ha3e Hayana OyTOHM3aUMM NpWM OTCYTCTBMM KanyCTHOW MOAU B Cyxue rofbl, 3aljuuias ot
pancoBoro LBeToeja Cnocob6CTBYET CYLLECTBEHHOMY POCTY YpoXas ceMsaH (Ha 1.5 u/ra oT ypoBHSI KOHTpons - 6e3
06paboTkn). O6paboTKa CeEMAH WHCEKTULMAHLIM MpernapaToM OKa3blBaeT CYLLECTBEHHOE BMUSIHNE HAa BENNYUHY
ypoxas Kak BO BnaxHble (1.5-3.8 u/ra), Tak u cyxue rogbl (1.0-2.0 u/ra oT ypoBHS KOHTpOAs). Mpu BAaXHbIX
YCNOBUAX HET HEO6XOAMMOCTU B MOCXOA0BOM OMPLICKMBAHWUW OT 610LIEK, HO TPebyTCS NOBTOPHbIE 06paboTKM
MPOTMB I'YCEHUL, KanyCTHON MOJN.

KnioueBble cnoBa: fpoBOM panc, BpeAuTeNb, MHOFONETHAS AMHAaMUKa, NpeanoceBHas 06paboTka,
OnpbICKMBaHWe, 61uonormyeckas aPPeKTUBHOCTD.
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