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In article results on influence of insecticides on biochemical structure of tubers of potatoes are
presented. The laboratory analysis of tubers of potatoes, treated by insecticides, on the contents of dry
substance, starch, nitrates, and vitamin C is spent. Three insecticides were tested: Clorid v.k. (0.07 I/ha),
Insect (0.1 I/ha), Amadeus (0.08 I/ha).

Research experiments were conducted on the fields of "Kokshetau Experimental Production Farm"
LLP, Akmola Region, Zerenda District. The research was carried out on potato crop, varieties "Shagalaly”
and "Galla".

According to the results of the analysis of potato tubers the abovementioned insecticides used to
control the Colorado potato beetle do not have a significant effect on the biochemical composition of tubers.
The highest vitamin C content was observed in the variant with the insecticide Amadeus (0.08 I/ha) — 14.9%
and in the variant with the insecticide Klorid v.k. (0.07 I/ha) — 14.5%. At laboratory research of structure of
samples of tubers of potatoes, the maintenance of dry substance in a control variant was 22,6 %. The starch
content in the variant treated with insecticide Klorid v.k. (0.07 I/ha) showed the highest result and amounted
to 15.8%.

Key words: potato; yield; insecticides; Colorado potato beetle; potato tubers; variety; biochemical
composition.

BITUAHUE HOBbIX UHCEKTULIMAOB HA YPOXXAUHOCTb U
KAYECTBEHHbIA COCTAB COCTAB KNYEHEN KAPTO®ENSA

Madmnacoe O.E. — masucmpaHm 2 kypca, Kokwemayckuli yHueepcumem um. L. YanuxaHosa.

CypaeaHoe M.H. — PhD, accoyuuposaHHbili rnpogheccop kaghedpbl «Cernbckoeo xosslticmea U
buopecypcoesy, Kokwemayckuli yHusepcumem um.LLl. YanuxaHosa.

CypazaHoea A.M.* — npenodasamersnb kaghedpbl «CenbCko2o xosslcmea u 6uopecypcosy,
Kokwemayckul yHueepcumem um. L. YanuxaHosa.

Ulapunoe b5.O0. — npenofasamesns kKagedpbl «buonosus u memoduka nperioGagaHusy,
Kokwemayckuti yHugepcumem um. LLl.YanuxaHosa.

B cmambe npueedeHbl pe3ynbmambl M0 6/USHUO UHCeKmuyudog Ha buoxumuyeckuli cocmas
KknybHel kapmodperns. NposedeH nabopamopHbil aHanu3 KriybHel Kapmogberns, obpabomaHHbIX UHCEK-
muyudamu, Ha codepxaHUe Cyx0e0 eeujecmea, Kpaxmarna, Humpamos, u sumamuHa C. VccnedosaHue
npoxodunu 3 uHcekmuuyuda: Knopud 8.k (0,07 n/za), UHcekm (0,1 n/2a), Amadeyc (0,08 n/za).

HayyHo-uccnedosamernbckue orbimbi  nposedeHbl Ha nonsx TOO «Kokwemayckoe orbimHo-
rpou3sodCcmeeHHOe x035lcmeo», AKMOMUHCKoU obnacmu, 3epeHOUHCKO20 palioHa. WccrnedosaHusi
rposedeHsbl Ha Kyribmype Kapmodgbersib, copma «lllazananbsi» u «annay.

Mo pesynbmamam aHanu3sa KriybHel Kapmogbernsi 8bllueyKal3aHHble UHCeKmMuUuOobl, NMpuMeHsIeMble
011 60pbbbI ¢ KOIOPadCKUM XYKOM, He OKasblgarom CyuleCmeeHHO20 8/1UsHUS Ha buoxumuyeckuli cocmas
KknybHeld. Haubonbwee codepxaHue sumamuHa C Habnwodanock 8 gapuaHme ¢ rpUMeHeHUeM UHCEKMuU-
yuda Amadeyc (0,08n/2a) — 14,9% u e sapuaHme ¢ npumeHeHuUem uHcekmuyuda Knopud e.k (0,07 n/2a) —
14,5%. Npu nabopamopHomMm uccredogaHuu cocmaesa obpa3syos KriybHel kapmogbesns codepxxaHue cyxo20
seujecmea 8 KOHMPOIbHOM 8apuaHme cocmasuna 22,6%. ColepxaHue Kpaxmarna 6 eapuaHme, obpabo-
maHHoM uHcekmuuyudom Krnopud s.k (0,07n/2a), nokasano cambili 8bICOKULU pe3yrnbmam U cocmasusio
15,8%.

Knodesblie crnosa: Kapmogbenb, ypoxalHOCmMb;, UHCEKmMuUUuObl; Koiopadckuli  XykK; KiaybHU
Kapmogbessi; copm,; buoxumuyeckul cocmas.

KAPTOMN TYUHEKTEPIHIH ©HIMANII MEH
CANAIbIK KYPAMbIHA MHCEKTULUMATEPAIH ©CEPI

Madmnacoe O.E. — 2 kypc masucmparnmsl, L. YanuxaHos ambiHOarbl Kekwemay yHusepcumemi.

CypazaHoe M.H. — PhD, "Aybin wapyalwbinbifbl xoHe buopecypcmap” kaghedpachiHbIH KaybiMOacmbi-
pblirFaH npogeccopsl, L. YanuxaHoe ambeiHOarsl Kekwemay yHugepcumemi.

CypazaHoea A.M.* — "Aybin wapyawnblinbifbl XoHe 6uopecypcmap” kaghedpachiHbIH OKbIMYUWbICHI,
Lll.YanuxaHos ambiHOafrbl Kekwemay yHusepcumemi.

LWapurnos B.0O. — «buonoausi xeHe okbimy adicmemeci» kaghedpachiHbIH OKbIMywbiChi, LL. YanuxaHos
ambiHOarbl Kekwemay yHusepcumemi.

Makanada uHcekmuyudmepliH kKapmorn myUHeKmepiHiH OUOXUMUSIIIbIK KypaMbiHa acep emyiHiH
Hemuwxernepi kenmipineeH. MIHcekmuyudmepmeH eHOerizeH Kapmorn myUHeKkmepiHe Kyprak 3ammapObiH,
KpaxmandbiH, HumpammapdbiH xoHe C eumMaMuHiHiH KypambiHa 3epmxaHarsnblK manday xypeisinoi.
3epmmey 3 uHcekmuyud coiHandbi: Knopud e. k (0,07 n/2a), incekm (0,1 n/2a), Amadeyc (0,08 n/za).
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fbinbiMu-3epmmey xymbicmapbl Akmona ob6sbicbl, 3epeHOi aydaHbl, "Kekwemay moxipubersik-
eHdipicmik wapyawsbinbirel" XKLLIC mexipube maHanmapbiHOa xypei3indi. 3epmmeynep "LLlarananbi” xoHe
“Fanna" kapmon copmbiHa Xypai3inoi.

3epmxaHanbik manday Hemuxernepi bolbiHWa Konopado KOHbI3bIHA Kapcbl KOrdaHbliFaH
UHcekmuyudmep Kapmon myUHeKmepiHiH 6uoxumussbiK KypambiHa almaprbikmal acep emrnelmiHoigiH
kepcemmi. C eumaMuHiHiH eH ken menwepi Amadeyc (0,08 n/ea) uHcekmuyudiH KondaHy HyckacbiHOa —
14,9% xoHe Knopud e.k (0,07 n/za) uHcekmuuyudiH KondaHy HyckacbiHOa — 14,5% kepcemmi. Kapmon
myUdHeKmepiHiH yrainep KypambiH 3epmxaHarblKk 3epmmey Ke3iHOe b6akbliay HyckacbiHOarbl Kyprak
3ammapobiH menwepi 22,6% Kypadbl. Knopud e. K (0,07 n/ea) uHcekmuuyudimeH eHOesrieeH Hyckalarbl
KpaxmarnoblH Mefuepi eH Xorapbl Homuxe kepcemmi xoHe 15,8% Kypaokbl.

TyliHOi ce30ep: kapmor; eHIMOINIK;, uHcekmuuyudmep; Koropado KOHbI3bl; Kapmor MmyUHeKmepi;
Cypbir; BUOXUMUSITIBIK KYpam.

Introduction. Potato pests are polyphagous insects that damage a wide range of cultivated and wild
plants, including potatoes [1, p. 122].

Among the numerous conditions that have a great impact on crop yield is the damage caused by the
Colorado potato beetle Leptinotarsa decemlineata. The beetle was introduced from the United States to
Europe in 1949.

According to FAO systematisation, the Colorado potato beetle belongs to 13 types of arthropods. The
Colorado potato beetles are distinguished by their productivity, e.g. one female Colorado potato beetle can
lay 200-400 eggs, and by their adaptability to the insecticides used. Therefore, more and more insecticides
are needed for its control [2].

Fertilisers, growth regulators and various pesticides are widely used in crop production to improve
crop yields. The safety of the preparations used for humans and the environment has to be taken into
account. The main method to increase the yield and improve the quality of potatoes is environmentally and
economically justified use of organic and mineral fertilizers, chemical plant protection agents, optimization of
their doses and combinations [3, p.395; 4, p. 10].

According to the data of V.T. Khasanov and others. [5, p. 82], application for potato protection of
preparations on the basis of metaflumizone provides a longer protection of potato plantings from the
Colorado potato beetle. At potato cultivation in moderately arid warm hilly-plain steppe zone of Central
Kazakhstan on potato production plantings the number of Colorado potato beetle to a phase of budding —
flowering can reach a criterion at which active protective measures are necessary.

Currently much attention is paid to the effect of insecticides on the safety of planting, biochemical
composition of tubers, the duration of potato planting protection from the Colorado potato beetle [6, p. 180].

The purpose of research is to study influence of insecticides ("Clorid", "Insect", "Amadeus") on
biochemical parameters of tubers of potato varieties "Galla" and "Shagalaly".

Materials and research methods. Research experiments were conducted on the fields of LLP
"Kokshetau experimental-production farm", Akmola region,Zerenda district. Researches were conducted on
crop potatoes, varieties "Shagalaly" and "Galla".

Clean fallow was the precursor of potatoes. In autumn, 27-30 cm of under-fall plowing was done and
in spring, pre-sowing cultivation of the field was carried out. Potatoes were planted in the 1st decade of May.
Row spacing was 70 cm, seed potatoes were planted at 1.5 t/ha. Plant care measures: irrigation loosening of
the row spacing, hilling, insecticide treatment.

The soil of the experimental plot is common chernozem, with a heavy loamy texture. Experience
shows that in the top layer of soils of the field (0-20 cm) the content of humus is 6.42%. With increasing
depth the amount of humus decreases. Total nitrogen content in 0-20 cm layer is 0.348% and total
phosphorus 0.140%. The content of mobile phosphorus per 100g of soil is 1,31 mg and exchangeable
potassium-48,2 mg. Reaction of soil solution is close to neutral, pH 7,1-7,2.

Scheme of the experiment is presented as follows:

1. Control (water);

2. Clorid v.k. (0.07 I/ha);

3. Insect (0,1 I/ha);

4. Amadeus (0,08 I/ha).

Plot layout was randomized, plot area — 63 m2. Repetition of the experiment — 3 times. We applied
insecticides Clorid v.k. (0.07 I/ha), Insect (0.1 I/ha), Amadeus (0.08 I/ha) on potato plants.

Treatment with solutions ("Clorid", "Insect", "Amadeus") in the recommended concentration was
carried out in the phase of full sprouts during the mass appearance of the Colorado potato beetle. Plants of
the control variant were sprayed with water.

The preparation "Amadeus, K.E. (imidacloprid, 150 g/l + lambda-cyhalothrin, 50 g/l) is valid until
21/05/2028 in Kazakhstan. (imidacloprid, 200 g/l) Astana-NAN, Kazakhstan authorized in Kazakhstan up to
02/10/2030: threat class — 1, dangerous for bees (1st class threat), INSECT, s.c. (thiamethoxam, 141 g/l +
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lambda-cyhalothrin, 106 g/l) Astana-NAN, Kazakhstan authorized in Kazakhstan up to 9/08/2026, threat
class — 1 for bees. All presented insecticides possess contact, intestinal and fumigant action in relation to the
pest [7].

A HERLY "Pressure Sprayer" with a capacity of 4 litres was used to spray potato crops with the tested
insecticide against the Colorado potato beetle. Consumption rate of the working fluid is 200-300 I/ha.

The tests were carried out according to the generally accepted methodological guidelines:
"Methodology of field experiment” [8, p. 88-101].

Potato tubers (2 kg) were selected to determine residual amounts of insecticides in crop products.
Laboratory analysis of biochemical composition of potatoes was conducted in research laboratory of Akmola
branch of JSC "National Centre of Expertise and Certification", Kokshetau.

Results and their discussion. By results of research of tubers on starch content in control variant was
15,2 %. In the variants of the experiment with the treatment with insecticide Klorid V.k exceeded the control
variant by 0.6%. In the variant treated with insecticide Insect, the starch content was 15.5%. The starch
content in the variant treated with the insecticide Amadeus was 15.5%, exceeding the control sample by
0.3% (figure 1).
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Control (water) Clorid v.k. (0.07I/ha) Insect (0.1l/ha). Amadeus (0.08 I/ha).
Options for experience

amount of substance tested

Figure 1 — Effect of insecticides on the biochemical composition of 'Galla' potatoes

The vitamin C content varies from 13.6 to 14.9%. The highest content of vitamin C was observed in
the variant with application of insecticide Amadeus (0.08 I/ha) — 14.9% and in the variant with application of
Klorid v.k. (0.07 I/ha) was 14.5%.

The highest result in content of vitamin C in tubers of potato sort Shagalaly showed insecticides
Amadeus (0,08 I/ha)-14,1% and Klorid v.k. (0,07 I/ha) — 14% (figure 2).

According to Figure 2, the control variant excelled in the dry matter content of 22.6% in potato tubers
of the Shagalaly variety. The variant with the use of the drug Amadeus (0.08 I/ha) in terms of dry matter
content was 22.0%. When using the Insect preparation (0.1 I/ha), the dry matter content in potato tubers was
21.9%. The lowest dry matter content of 21.3% was recorded with the use of the drug Clorid v.k. (0.07 I/ha).

In terms of starch content, the control variant also distinguished itself, where its content was 15.2%. In
the variants with the use of preparations Clorid v.k (0.07 I/ha), Insect (0.1 I/ha) and Amadeus (0.08 I/ha), the
starch content was at the same level and amounted to 14.5%.

According to the content of vitamin C in potato tubers of the Shagalaly variety, the variants with the
use of Amadeus (0.08 I/ha) and Clorid v.k (0.07 I/ha) preparations distinguished themselves, where its
content was 14.0% and 13.9% respectively. In the variant with the use of the drug Insect (0.1 I/ha), the
content of vitamin C was 13.8%.
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Figure 2 — Effect of insecticides on the biochemical composition of 'Shagalaly' potatoes

Nitrates are present in low concentrations and have no adverse effects in humans as well as in plants.
But their excess is considered unsafe. Nitrite reacts with hemoglobin to form methaemoglobin, which cannot
carry oxygen. As a result, the amount of oxygen in the body decreases and hypoxia develops [9. p. 28].

The laboratory analysis of nitrates content in potato tubers has shown, that most nitrates were
contained in potato tubers of Shagalaly variety, treated with insecticide Amadeus (0,08//ha) — 123 mg/kg,
that does not exceed maximum permissible concentration (MPC = 250).

In all experimental variants the studied preparations showed high enough economic efficiency, i.e. a
level of yield and the size of the kept yield of potatoes: 36,6-53,5 % (tab. 1).

Table 1 — Yield of potato tubers (2022)

Options for experience Yield, t/ha
Shagalaly potatoes Galla potatoes
Control (water) 15,3 15,8
Clorid v.k. (0.07 I/ha) 16,2 17,5
Insect (0.1 I/ha) 15,8 16,4
Amadeus (0.08 I/ha) 171 17,3
2022 LSDgs, t’ha 0,94 0,68
m% 1,89 1,32

According to Table 1, in the variants with the use of insecticides, there is a positive trend in the
preservation of the crop from the Colorado potato beetle in comparison with the control variant. The highest
percentage of saved yield was 11.7% and is observed on plantings of Shagalaly potato variety in the variant
with the use of Amadeus preparation (0.08 I/ha). The variant with the use of Clorid v.k. (0.07 I/ha) saved yield
was 5.9%. the saved yield from the Colorado potato beetle on plantings of Chagalaly potatoes with the use
of the drug Insect (0.1 I/ha) was 3.3%.

In the variant with the insecticide Amadeus (0.08 I/ha) the yield was 17.3 t/ha (variety Galla) and 17.1
t/ha (variety Shagalaly). The yield in the variant with the insecticide Clorid v.k. (0.07I/ha) was 16.2 t/ha
(cultivar Shagalaly) and 17.5 t/ha (cultivar Galla). The lowest yield was observed in the control variant.

In the study of plantings of Galla potatoes, the drug Clorid v.k. distinguished itself. (0.07 I/ha), the
percentage of saved crop was 10.8%. In the variant with the use of the drug Amadeus (0.08 I/ha), the
percentage of saved yield was 9.5%. The variant with the use of the drug Insect (0.1 I/ha) showed a
percentage of saved yield of 3.8%.
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Conclusion. Thus the insecticides used for the Colorado potato beetle control don't render significant
influence on biochemical composition of potato tubers. Biochemical parameters, namely the maintenance of
dry substance, starch and vitamin C, in the researched variants of experience were at level of a control
variant, the maintenance of nitrates didn't exceed the maximum admissible concentration.
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K¥C CAHF bIPbIf bIHAH XXACAIFAH OPITAHUKATbIK ThIHAUTKbILUTbLIH SPTYPII JO3ANAPbIHbIH
MAMUIbI 3biFbIP MEH APNA T¥KbIMbIHbIH TEXHOJTOI'UANbIK CAMACBIHA SCEPI

Makeroga M.M . — «8D08103 — OcimOikmep KOpeKmeHYiHiH XxoHe mbiHalumKbiw Kori0aHyObiH FbliibIMU
Heeisiy MamaHObIfbl boUbiHWa JokmopaHmypa binivm anywsicel, C.CelgynnuH ambiHOarbl Kasak
aspomexHuKarnsik yHugepcumemi, AcmaHa K.

HayaHosa A.[1. — buosnoausi fbliibiMOapbIHbiH OOKMOPbI, «A2pOXUMUSI XXOHEe moribipakmaHy» Ka-
gpedpacbiHbIH ipogheccopni, C.CelihynnuH ambiHOarbl Kazak agpomexHukarbiK yHusepcumemi, Acmaxa K.

byn makanada Kyc caHfbipbifbiHaH XacajifFaH ope2aHuKarsiblK mblHalmKbiumblH apmypsii do3anapsbi-
HbIH apria MeH Malsbl 3bifblp MYKbIMbIHbIH MEXHOI02UsIblK canackiHa acepi 3epmmendi. TyKbIMHbIH
mexHoocuUsbIK Kacuemmepi xannbl KabblidaHFaH odicmepae coalkec aHbiKkmanobl.baprnblK arbiHFaH
Heamuwxenep 6ip ¢hakmoprnbl  ducriepcuoHObl cmamucmukanblk eHOeydeH emki3indi.OpeaHuKarsik
mbIHalmKbIWMbIH apmypsii  do3anapbiHbIH 8CepiHeH Malsbl 3bifblpObiH aKybli3 MerswepiHbaKbliayra
kambicmbl  10-12% ecipin, cmamucmukarnbik MaHbi30bl OH Hamuxe kepcemmi (F: 51.082; p<0.05).
3biFbipdbiH  MalnbibiK Kepcemkiwmepi 6akbiiaymeH carnbicmbipraH0a0,41-0,605%-ra ynrFalobl. 3bifbip
MyKbIMbIHbIH U000 CaHbl MEeH MOJIUKaHbIKNaraH JIUHOJIEH XXOHE JIUHOJ KbIWKbIIOapbIHbIH MeWepiHe
OopeaHuKarnblK mbiHalmKbimbiH acepi balkanmadbl. 3bifbip MYKbIMbIHbIH MEXHOI02USbIK canacbiHa €eH
)KaKCbl acep emkeH 0o3a pemiHOe KYC CaHfbIpbifbiHbIH 5 m/za maHOan asnbiHObl. Apra myKbiMbIHOafbI
Kyprak 3ammarbl WUKI aKybi3 menwepi bakbinay HyckacbiMeH canbicmbipraHda 0,37%-ra, maldbiH mMenwepi
1%-ra OeliiH ynralidbi. KyndiH maccanbsiK yneci 6akbinayra kambicmbi 8,1-18,8% ecim kepcemmi. Apna
MYyKbIMbIHbIH canachiH Xofapbliamyra KyC caHfbipbifbiHbIH 15 m/2a do3ackl eH oHmaunel acep emmi. LLuki
manwbeIKmbIH MaccarblK YeciHe, a30mchbI3 aKcmpaxkmuemi 3ammap KepcemkiuumepiHe KYC CaHfbIpblfbIHaH
)acarnfaH opeaaHuKkarsblK mblHalmKbilumbiH apmypri  do3anapbiHbiH ocepi  6akblnay HYCKacChlHbIH
wamacbiHOa aHbIKMarosl.

TyliHOi ce30ep: KYC CaHfbIpbifbl;, Op2aHUKasblK MbIHAUMKbIW; Malsbl 3biFblp; apra; MmyKbIMHbIH
MeXHO0_2UsIbIK carnachl.

INFLUENCE OF DIFFERENT DOSES OF ORGANIC FERTILIZER FROM POULTRY
MANURE ON THE TECHNOLOGICAL QUALITY OF OIL FLAX AND BARLEY SEEDS

Makenova M.M". — PhD student of the specialty «8D08103 — Scientific basis of plant nutrition and
fertilizer application», S.Seifullin Kazakh Agrotechnical University, Astana.

Nauanova A.P. — Doctor of Biological Sciences, Professor of the Department of Agrochemistry and
Soil Science, S.Seifullin Kazakh Agrotechnical University, Astana.

This article studied the effect of different doses of organic fertilizers from poultry manure on the
technological quality of barley and oilseed flax seeds. The technological properties of the seeds were
determined in accordance with generally accepted methods. All the obtained results were subjected to one-
factor variance statistical processing. Under the influence of various doses of organic fertilizers, the protein
content in flax seeds increased by 10-12% relative to the control and showed a statistically significant
positive result (F: 51.082; p<0.05). The fat content of flax increased by 0.41-0.605% compared to the control.
The effect of organic fertilizer on the iodine number and the amount of polyunsaturated linolenic and linoleic
acids of flaxseed was not observed. 5 t’/ha of bird droppings was selected as the dose that best affected the
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