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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 l/ha), 
Insect (0.1 l/ha), Amadeus (0.08 l/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 l/ha) – 14.9% 
and in the variant with the insecticide Klorid v.k. (0.07 l/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 l/ha) showed the highest result and amounted 
to 15.8%. 

Key words: potato; yield; insecticides; Colorado potato beetle; potato tubers; variety; biochemical 
composition. 
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В статье приведены результаты по влиянию инсектицидов на биохимический состав 
клубней картофеля. Проведен лабораторный анализ клубней картофеля, обработанных инсек-
тицидами, на содержание сухого вещества, крахмала, нитратов, и витамина C. Исследование 
проходили 3 инсектицида: Клорид в.к (0,07 л/га), Инсект (0,1 л/га), Амадеус (0,08 л/га). 

Научно-исследовательские опыты проведены на полях ТОО «Кокшетауское опытно-
производственное хозяйство», Акмолинской области, Зерендинского района. Исследования 
проведены на культуре картофель, сорта «Шагалалы» и «Галла». 

По результатам анализа клубней картофеля вышеуказанные инсектициды, применяемые 
для борьбы с колорадским жуком, не оказывают существенного влияния на биохимический состав 
клубней. Наибольшее содержание витамина C наблюдалось в варианте с применением инсекти-
цида Амадеус (0,08л/га) – 14,9% и в варианте с применением инсектицида Клорид в.к (0,07 л/га) – 
14,5%. При лабораторном исследовании состава образцов клубней картофеля содержание сухого 
вещества в контрольном варианте составила 22,6%. Содержание крахмала в варианте, обрабо-
танном инсектицидом Клорид в.к (0,07л/га), показало самый высокий результат и составило 
15,8%. 

Ключевые слова: картофель; урожайность; инсектициды; колорадский жук; клубни 
картофеля; сорт; биохимический состав. 
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Мақалада инсектицидтердің картоп түйнектерінің биохимиялық құрамына əсер етуінің 
нəтижелері келтірілген. Инсектицидтермен өңделген картоп түйнектеріне құрғақ заттардың, 
крахмалдың, нитраттардың жəне С витаминінің құрамына зертханалық талдау жүргізілді. 
Зерттеу 3 инсектицид сыналды: Клорид в. к (0,07 л/га), Инсект (0,1 л/га), Амадеус (0,08 л/га). 
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Ғылыми-зерттеу жұмыстары Ақмола облысы, Зеренді ауданы, "Көкшетау тəжірибелік-
өндірістік шаруашылығы" ЖШС тəжірибе танаптарында жүргізілді. Зерттеулер "Шағалалы" жəне 
"Галла" картоп сортына жүргізілді. 

Зертханалық талдау нəтижелері бойынша колорадо қоңызына қарсы қолданылған 
инсектицидтер картоп түйнектерінің биохимиялық құрамына айтарлықтай əсер етпейтіндігін 
көрсетті. С витаминінің ең көп мөлшері Амадеус (0,08 л/га) инсектицидін қолдану нұсқасында – 
14,9% жəне Клорид в.к (0,07 л/га) инсектицидін қолдану нұсқасында – 14,5% көрсетті. Картоп 
түйнектерінің үлгілер құрамын зертханалық зерттеу кезінде бақылау нұсқасындағы құрғақ 
заттардың мөлшері 22,6% құрады. Клорид в. К (0,07 л/га) инсектицидімен өңделген нұсқадағы 
крахмалдың мөлшері ең жоғары нəтиже көрсетті жəне 15,8% құрады. 

Түйінді сөздер: картоп; өнімділік; инсектицидтер; колорадо қоңызы; картоп түйнектері; 
сұрып; биохимиялық құрам.  
 

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 l/ha); 
3. Insect (0,1 l/ha); 
4. Amadeus (0,08 l/ha). 
Plot layout was randomized, plot area – 63 m2. Repetition of the experiment – 3 times. We applied 

insecticides Clorid v.k. (0.07 l/ha), Insect (0.1 l/ha), Amadeus (0.08 l/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 l/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). 
 

 
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 l/ha) – 14.9% and in the variant with application of 
Klorid v.k. (0.07 l/ha) was 14.5%. 

The highest result in content of vitamin C in tubers of potato sort Shagalaly showed insecticides 
Amadeus (0,08 l/ha)-14,1% and Klorid v.k. (0,07 l/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 l/ha) in terms of dry matter 
content was 22.0%. When using the Insect preparation (0.1 l/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 l/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 l/ha), Insect (0.1 l/ha) and Amadeus (0.08 l/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 l/ha) and Clorid v.k (0.07 l/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 l/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 (0,08l/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 l/ha) 16,2 17,5 
Insect (0.1 l/ha) 15,8 16,4 
Amadeus (0.08 l/ha) 17,1 17,3 
2022 LSD05, 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 l/ha). The variant with the use of Clorid v.k. (0.07 l/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 l/ha) was 3.3%. 

In the variant with the insecticide Amadeus (0.08 l/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. (0.07l/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 l/ha), the 
percentage of saved crop was 10.8%. In the variant with the use of the drug Amadeus (0.08 l/ha), the 
percentage of saved yield was 9.5%. The variant with the use of the drug Insect (0.1 l/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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ҚҰС САҢҒЫРЫҒЫНАН ЖАСАЛҒАН ОРГАНИКАЛЫҚ ТЫҢАЙТҚЫШТЫҢ ƏРТҮРЛІ ДОЗАЛАРЫНЫҢ 

МАЙЛЫ ЗЫҒЫР МЕН АРПА ТҰҚЫМЫНЫҢ ТЕХНОЛОГИЯЛЫҚ САПАСЫНА ƏСЕРІ 
 

Макенова М.М*. – «8D08103 – Өсімдіктер қоректенуінің жəне тыңайтқыш қолданудың ғылыми 
негізі» мамандығы бойынша докторантура білім алушысы, С.Сейфуллин атындағы Қазақ 
агротехникалық университеті, Астана қ. 

Науанова А.П. – Биология ғылымдарының докторы, «Агрохимия жəне топырақтану» ка-
федрасының профессоры,С.Сейфуллин атындағы Қазақ агротехникалық университеті, Астана қ. 
 

Бұл мақалада құс саңғырығынан жасалған органикалық тыңайтқыштың əртүрлі дозалары-
ның арпа мен майлы зығыр тұқымының технологиялық сапасына əсері зерттелді. Тұқымның 
технологиялық қасиеттері жалпы қабылданған əдістерге сəйкес анықталды.Барлық алынған 
нəтижелер бір факторлы дисперсионды статистикалық өңдеуден өткізілді.Органикалық 
тыңайтқыштың əртүрлі дозаларының əсерінен майлы зығырдың ақуыз мөлшерінбақылауға 
қатысты 10-12% өсіріп, статистикалық маңызды оң нəтиже көрсетті (F: 51.082; p<0.05). 
Зығырдың майлылық көрсеткіштері бақылаумен салыстырғанда0,41-0,605%-ға ұлғайды. Зығыр 
тұқымының йод саны мен полиқанықпаған линолен жəне линол қышқылдарының мөлшеріне 
органикалық тыңайтқыштың əсері байқалмады. Зығыр тұқымының технологиялық сапасына ең 
жақсы əсер еткен доза ретінде құс саңғырығының 5 т/га таңдап алынды. Арпа тұқымындағы 
құрғақ заттағы шикі ақуыз мөлшері бақылау нұсқасымен салыстырғанда 0,37%-ға, майдың мөлшері 
1%-ға дейін ұлғайды. Күлдің массалық үлесі бақылауға қатысты 8,1-18,8% өсім көрсетті. Арпа 
тұқымының сапасын жоғарылатуға құс саңғырығының 15 т/га дозасы ең оңтайлы əсер етті. Шикі 
талшықтың массалық үлесіне, азотсыз экстрактивті заттар көрсеткіштеріне құс саңғырығынан 
жасалған органикалық тыңайтқыштың əртүрлі дозаларының əсері бақылау нұсқасының 
шамасында анықталды. 

Түйінді сөздер: құс саңғырығы; органикалық тыңайтқыш; майлы зығыр; арпа; тұқымның 
технологиялық сапасы. 
 

INFLUENCE OF DIFFERENT DOSES OF ORGANIC FERTILIZER FROM POULTRY  
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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 


