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EFFECT OF THE COMPLEX HIGH MOLECULAR FERTILIZER STRESSTOP
ON THE YIELD AND BIOCHEMICAL COMPOSITION OF POTATO TUBERS

Abstract. This article discusses the methods and standards for the use of complex high molecular fertilizer
StresStop on potatoes in the conditions of the Akmola region. The article deals with the influence of the
complex high molecular fertilizer StresStop on the yield, marketable qualities and biochemical composition
of potatoes, depending on the norms of its application and the phase of development of potato plants. During
the phase-by-phase treatment with StresStop fertilizer, at the doses recommended by the manufacturing
institutions, the content of dry matter, starch and vitamin C in potato tubers changes, while the content of
toxic elements in potatoes does not change significantly.

A significant effect of a complex high molecular fertilizer on potato yield was determined. The greatest
increase in the potato yield +9.1 t / ha in comparison with the control variant was provided by spraying the
variant treated with 0.01% StresStop solution in the full germination + flowering phase, where the yield was
17.5. The use of a complex high molecular fertilizer contributes to an increase in the yield, commodity and
quality indicators of potatoes, while the study showed that the content of toxic elements in potatoes does not
change significantly.

Key words: Potato, complex high molecular fertilizer, yield, marketability, biochemical composition.

Introduction. Potatoe is the most important Objectives:
food, fodder and commercial crop. Potato tubers are - study the effect of application of complex high
a valuable food product; they are also used to feed molecular fertilizer StresStop depending on the norms
livestock and to produce alcohol, starch, and molasses  of its application and the phase of development of
[1]. Western Siberia and Northern Kazakhstan have a  potato plants on the biochemical composition;
large area of potatoe fields, the most important food - study the effect of application of complex high
and fodder crop [2]. molecular fertilizer Stresstop depending on the norms

Potato is a raw material in the industrial of its application and the phase of development of
production of starch, alcohol, chips, and the output potato plants on the yield, marketability.
of the finished product or its quality depends on Materials and methods. The object of the study
the starch content in the tubers. Therefore, when is Nevsky released variety of potatoes in Akmola
accepting potatoes for processing, not only their Oblast. This variety is created by crossing Veselovsky
quantity but also their starch content is taken into and Katadin variety. The bush is well foliated. The
account. Fruits and vegetables are of particular value  stem is green. The leaves are dark green, penetrating,
as sources of vitamins, primarily vitamin C (ascorbic  venation pattern is coarse. Lobes have long stalks;
acid). The daily requirement of the individual for terminal lobe is rounded with heart-shaped base;
vitamin C is 50-100 mg, and with heavy physical lobes are mostly angular. Lobing is average.
labor even more. It should be noted that vitamin Flowering is significant, but short. Buds are
C cannot accumulate in the body, so it should be large; bells are dark green. Flowers are white, large
consumed all the year round [3]. Currently, various with long pointed tips, sometimes forming berries.
types of organic, mineral growth fertilizers are used Tubers are white, rounded and round-oval. Eyes
to increase the yield, marketable and qualitative are medium-deep and numerous. The flesh is white,
indicators of various plant crops [4, 5, 6, 7], including ~ slightly darker on the cut.

potatoe [8]. The variety is good for early potatoes in fallow
Research goal: land and under irrigated conditions. In the field,
- Identification of the effectiveness of applying potatoes are affected by blight, viral diseases, scab.

complex high molecular fertilizer Stresstop to The storability of tubers is good, however, their

potatoe tubers. dormant period is short, early awakening of tuber
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eyes [9]. The advantage of the variety: stable yield
and relatively weak damage. The variety is resistant
to cancer, relatively resistant to viruses, stem rot,
moderately resistant to blight and scab. Very poorly
tolerates breaking of sprouts before planting [10].

Field experiments were conducted in 2020 at
«Kokshetau experimental-production farm» LLP, in
the Republic of Kazakhstan, Akmola Oblast, Zerenda
district.

Technological measures were carried out in
accordance with the recommendations and methods
of the experimentation [11, 12]. Field experiments
were carried out in a 3-fold replication. Farming
techniques in the experiments is zonal. Experimental
plot area is 100 m2, the placement of plots is
randomized. Forecrop is black fallow. Soil - ordinary
chernozem, mechanical composition - heavy loam.
The potatoes were planted on May 11, 2020.

The experimental design included the following
options:

1 - control (water);

2 -Treatment with 0.005% of StresStop solution
in the phase of full sprouts;

3 - Treatment with 0.005% of StresStop solution
in the phase of flowering;

4 - Treatment with 0.005% of StresStop solution
in the phase of full sprouts + flowering;

5 -Treatment with 0.01% of StresStop solution in
the phase of full sprouts;

6 - Treatment with 0.01% of StresStop solution in
the phase of flowering;

7 - Treatment with 0.01% of StresStop solution in
the phase of full sprouts + flowering;

Laboratory analysis of the biochemical
composition of potatoe tubers was conducted in the
research laboratory of «National Center of Expertise
and Certification» JSC Akmola branch, Kokshetau.

Potato varieties treated with complex high
molecular fertilizer StresStop, depending on the rates
of its application and the phase of plant development,
were studied in the laboratory of «National Center of
Expertise and Certification» JSC. The laboratory also
studied the content of mass fraction of dry matter,
mass fraction of starch, nitrates, vitamin C, as well
as toxic elements: lead, cadmium, arsenic, mercury.

Regulation of application:

Nevsky potato variety was treated with 0.005%
and 0.01% solution of complex high molecular
fertilizer StresStop in the phases of full sprouting and
flowering.

Stres Stop is a complex high molecular fertilizer.
Immunomodulator of root system development.
Adaptogen. Contains: amino acids, auxins,
bactericides, biofungicides, vitamins, gibberellins,
humins, peptides, phytohormones, fulvates, N, P, K,
Ca, S, Cu, Mn, Zn, Mg, B, Fe, Na. Produced with
commercial worms and a complex symbiosis of
insects, fungi, bacteria, microorganisms that revive
the yield and fertility of tired degraded soils and
closed greenhouse soils. Improves the development
of strong root, lateral and adventive sprouts. Has
a powerful adaptive effect during the relocation of
seedlings. Increases the population of nitrogen-
fixing and phototrophic bacteria. Increases the
availability of micro- and macronutrients in the soil.
Strengthens immunity, resistance to disease and
pests. Improves gas exchange of the root system,
absorption of minerals. Increases the indicators of
nutrients, vitamins, proteins, sugars, oils. Improves
the process of ovary formation. Improves taste,
color and marketable appearance. Increases yield
and storage time of fruits. A means of prevention of
ascochytosis, bacteriosis, root rot, blight, smut, spot
disease, wilting, mildew, black stem [13].

Results and discussions. Improving the quality
of products is an important indicator of the growth of
efficiency of social production [14]. The concept of
«quality» of potatoes, fruits and vegetables is complex
and dynamic, it includes all the physical, chemical,
technological and nutritional properties of products.
These properties can be classified according to three
main criteria that define the concept of «quality» of
fruit and vegetable products: external (marketable)
characteristics, technical characteristics, as well as
biological and nutritional value.

External (product) characteristics of products.
These characteristics are defined by existing
state standards, technical specifications and other
normative documents based on the following criteria:
shape, size, volume, weight, color, cleanliness,
freshness, sanitary condition, skin elasticity [15].

Studies of the biochemical composition of
potatoes after the treatment with complex high
molecular fertilizer, depending on the rates of its
application and the phase of plant development
showed the following results (Table 1).

Table 1 - Effect of StresStop complex high molecular fertilizer on the biochemical composition of potatoes

No. | Name Replication | Mass fraction | Mass fraction | Nitrates: mg/ | Vitamin C, %
of dry matter, | of starch, % | kg, max
%
1 Control (water) I 23.6 16.3 138 13.8
II 22.4 16.9 142 14.6
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> 46 332 280 28.4
Dave. 23 16.6 140 14.2
2 | Treatment with 0.005% of StresStop solutionin | I 24.0 18.6 159 15.1
the phase of full sprouts I 23.0 18.1 158 16.2
> 47 36.7 317 31.3
Yave. 23.5 18.35 158.5 15.65
3 | Treatment with 0.005% of StresStop solution in | I 23.9 17.3 152 14.6
the phase of flowering 11 22.8 176 | 155 15.8
> 46.7 349 307 304
Yave. 23.35 17.45 153.5 15.2
4 | Treatment with 0.005% of StresStop solutionin | I 242 19.8 161 17.1
the phase of full sprouts + flowering II 24.2 19.6 174 17.6
> 48.4 39.4 335 34.7
Yave. 24.2 19.7 167.5 17.35
5 | Treatment with 0.01% of StresStop solution in I 24.4 20.1 169 16.2
the phase of full sprouts I 235 19.4 167 175
> 47.9 39.5 336 33.7
Save. 23.95 19.75 168 16.85
6 | Treatment with 0.01% of StresStop solution in I 24.2 18.1 162 15.3
the phase of flowering 11 232 186 | 166 16.9
> 47.4 36.7 328 322
Save. 23.7 18.35 164 16.1
7 | Treatment with 0.01% of StresStop solution in I 24.5 22.6 173 18.6
the phase of full sprouts + flowering I 24.6 7.6 177 19.8
> 49.1 45.2 350 38.4
ave. 24.55 22.6 175 19.2

The study of the composition of potato samples
treated with complex high molecular fertilizer
StresStop showed that the dry matter content in all
variants was at the level with the control sample.

The content of the mass fraction of starch in
the variant treated in the phases of full sprouts +
flowering with 0.01% StresStop solution showed
the highest result of 22.6%, exceeding the control
sample by 6.0%. The variant treated in the phases
of full sprouts + flowering with 0.005% solution of
StresStop was 19.7%.

When treated with complex high molecular
fertilizer only in the phase of full sprouts or flowering,
regardless of the doses of application, the starch mass
fraction content was at the same level.

The carried out experiments showed that the use
of complex high molecular fertilizer compared with
the control variant leads to a slight increase in nitrate
content, but the nitrate content in potato tubers for all
variants was at the level of LOC.

The variants treated with complex high molecular
fertilizer exceeded the control variant in vitamin C
content. The highest vitamin C content (19.2%) was
observed in the variant treated with 0.01% StresStop
solution in the phases of full sprouts + flowering,
which is 5.0% higher than in the control variant.
The variant treated with 0.005% StresStop solution
in two phases also showed increased Vitamin C
content - 17.35%.

Thus, the highest efficiency was shown in the

variants where the potato was treated with 0.005% in
the phase of full sprouts + flowering and with 0.01%
of StresStop solution in the phase of full sprouts +
flowering. The quality indicators of the treated potato
tubers increased, that is, the content of dry matter,
starch and ascorbic acid.

® Mass fraction of dry matter. % ®Mass fraction of starch, % = Nitrates: mg/kg, max = Vitamin C, %
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Picture 1 - Effect of StresStop complex high
molecular fertilizer on the biochemical composition
of potatoes

The results of laboratory analysis showed the
quantitative content of toxic elements isolated in
potato tubers treated with a complex high molecular
fertilizer StresStop depending on the norms of its
application and the phase of plant development
(Table 2).
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Table 2 - Effect of complex high molecular fertilizer StresStop on the content of toxic elements in potatoes

Ne | Name Replication | Toxic elements: mg/kg, max
Lead Cadmium Arsenic Mercury
1 | Control (water) I 0.079 0.0061 Less than Less than
0.02 0.0025
II 0.080 0.0061 Less than Less than
0.02 0.0025
> 0.159 0.0122
> ave. 0.0795 0.0061
2 | Treatment with I 0.080 0.0061 Less than Less than
0.005% of StresStop 0.02 0.0025
solution in the phase | 1 0.083 0.0069 Less than Less than
of full sprouts 0.02 0.0025
> 0.163 0.013
> ave. 0.0815 0.0065
3 | Treatment with I 0.080 0.0063 Less than Less than
0.005% of StresStop 0.02 0.0025
solution in the phase | 1 0.081 0.0063 Lessthan | Less than
of flowering 0.02 0.0025
> 0.161 0.0126
> ave. 0.0805 0.0063
4 | Treatment with I 0.080 0.0056 Less than Less than
0.005% of StresStop 0.02 0.0025
solution in the phase | 0.086 0.0071 Less than Less than
of full sprouts + 0.02 0.0025
q .
owering 5 0.166 0.0127
>ave. 0.083 0.00635
5 | Treatment with I 0.081 0.0063 Less than Less than
0.01% of StresStop 0.02 0.0025
solution in the phase | 0.084 0.0065 Lessthan | Less than
of full sprouts 0.02 0.0025
> 0.165 0.0128
> ave. 0.0825 0.0064
6 | Treatment with I 0.080 0.0063 Less than Less than
0.01% of StresStop 0.02 0.0025
solution in the phase | 1y 0.081 0.0065 Less than Less than
of flowering 0.02 0.0025
> 0.161 0.0128
>ave. 0.0805 0.0064
7 | Treatment with I 0.081 0.0062 Less than Less than
0.01% of StresStop 0.02 0.0025
solution in the phase | 1 0.081 0.0069 Lessthan | Less than
of full sprouts + 0.02 0.0025
flowering > 0.162 0.0131
> ave. 0.081 0.00655
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When spraying with complex high molecular
fertilizer the potatoes in the phases of development
of full sprouts + flowering, the concentration of lead,
cadmium, arsenic and mercury does not change
significantly. In the control sample, lead content was
0.0795 mg/kg, its maximum content was observed
in the sample with spraying of 0.005% StresStop
solution in the phase of full sprouts and flowering,
and it was 0.083 mg/kg, which does not exceed LOC.

The amount of cadmium in the control sample was
0.0061 mg/kg, and in samples using a complex high
molecular fertilizer it was higher by 0.0002....0.0004
mg/kg

The content of arsenic and mercury was at the
same level, both in the control variant and in variants
treated with high-organomineral fertilizer, and it was
less than 0.02-0.0025 mg/kg, respectively.

The study of the effect of complex high
molecular fertilizer on the content of toxic elements
in potatoes showed that in variants treated with high-
organomineral fertilizer in different concentrations
and the control variant does not change significantly.

Thus, based on the obtained results, the complex
high molecular fertilizer StresStop, used to treat
potatoes in the phases of development of full sprouts
and flowering, does not affect the content of toxic
elements in the conditions of Akmola Oblast.

Studies of the yield after the treatment with
complex high molecular fertilizer, depending on
the rates of its application and the phase of plant
development showed the following results (Table 3).

Table 3 - Effect of complex high molecular
fertilizer StresStop on the yield of potatoes

Yield, Marketability,
t/ha %

Deviation
from the
control

Variant

8.1
9.6

&9
91

Control (water)

+1.5

Treatment with
0.005% of
StresStop solution
in the phase of
full sprouts

Treatment with 9.3 +1.2 77
0.005% of
StresStop solution
in the phase of

flowering

Treatment with 13.9 | +5.8 87
0.005% of
StresStop solution
in the phase of
full sprouts +

flowering

Treatment 145 |+6.4 90
with 0.01% of
StresStop solution
in the phase of

full sprouts

Treatment 12.7 | +4.6 81
with 0.01% of
StresStop solution
in the phase of

flowering

Treatment 17.5 | 49.1 84
with 0.01% of
StresStop solution
in the phase of
full sprouts +

flowering

As a result of the research, it was determined
that treatment with complex high molecular fertilizer
has a positive effect on potato yields. In all studied
variants there was an increase in yield compared to
the control variant. In the variant treated with 0.005%
of StresStop solution at the phases of full sprouts +
flowering, the yield was 13.9 t/ha, which exceeds
the control sample by 5.8 t/ha. In the variants treated
with 0.005% of StresStop solution in the phase of
full sprouts and 0.005% of StresStop solution in the
flowering phase, the yield was approximately at the
same level.

The highest yield of potatoes was shown by the
variant treated with the complex high molecular
fertilizer StresStop in the phases of full sprouts +
flowering with a solution concentration of 0.01%,
which amounted to 17.5 t/ha. This exceeds the
control variant by 9.1 t/ha. The highest marketability
(91%) is noted in the variants treated with 0.005%
of StresStop solution in the phase of full sprouts and
0.01% StresStop solution in the phase of full sprouts
- 90%.

Conclusions. Thus, the highest efficiency was
shown in the variants where the potato was treated
with 0.005% in the phase of full sprouts + flowering
and with 0.01% of StresStop solution in the phase of
full sprouts + flowering. The quality indicators of the
treated potato tubers increased, that is, the content of
dry matter, starch and ascorbic acid.

At the same time, the complex high molecular
fertilizer StreStop, used to treat potatoes in the phases
of development of full sprouts + flowering, does not
affect the content of toxic elements in the conditions
of Akmola Oblast.

The highest marketability is noted in the variants,
treated with 0.005% of StresStop solution in the phase
of full sprouts - 91% and 0.01% of StresStop solution
in the phase of full sprouts - 90%. The highest yield
of potatoes was shown by the variant, treated with
complex high molecular fertilizer StresStop in
phases of full sprouts + flowering with concentration
of 0,01%, which amounted to 17,5 t/ha.

The use of complex high molecular fertilizer
contributes to improving the yield, marketability and
qualitative indicators of potatoes, and as the study
showed the content of toxic elements in potatoes are
not significant. In this regard, the authors consider it
advisable to continue research work on the cultivation
of potatoes, treated with complex high molecular
fertilizer StresStop, depending on the norms of its
application and the phase of plant development.
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STRESSTOP KEIHEH/I ’)KOFAPBI MOJIEKYJIAPIIBI THIHAUTKBIIITHIH KAPTOIT
TYUHEKTEPIHIH OHIMAIJIIT'T MEH BUOXUMMUAJIBIK KYPAMbBIHA 9CEPI

Annoranus. Ocbl Makanaga AKMoIa OOJIBICH JKaFIalbIHIAa Stresstop KemeH 1l KOFaphl MOJIEKYIISPIIbI
THIHAWTKBIIITHIH KapTOT JaKbUIBIH OHJEY Ke3eHIepi MEH MeJIIepiepi KapacThlpbuFaH. Stresstop KeIreHIi
YKOFaphl MOJICKYJISPIIBIK THIHAUTKBIIITHIH OHJIEY MOIIepiepiHe jKoHe KapToll JaKbUIBIHBIH J1aMy Ke3eHiHe
0aifIaHBICTHl KAPTONTHIH OHIMIILIITIHE, TayapibIK KacHETTepiHE XoHe OMOXUMUSIIBIK KypaMmblHa ocepi
AHBIKTAIBL. StresStop KemeH 11 )KOFapbl MOJIEKYIISIPIIBI TRIHAWTKBINITBI MEKEMEHIH YChIHFaH JI03aChIHA COHKeC
JAKBULIABIH 9 TYPI JaMy Ke3eHAepiH/Ie OHIeTeH] e, KAPTOIl TYHHEKTepiHAe KYPFaK 3aTTapblH, KpaXMalIbIH
xoHe C BUTaMUHIHIH MeIIIepi )KOFApIaNThIHBI aHBIKTAJFaH, COHBIMEH Karap KapTONTaFrhl yibl 3aTTap IbIH
MeJIIIepi alTapIIbIKTall ©3repMeHTIHIITT Al ThUTFaH.

KapronTeiy eHiMIiNIriHE KEIIeH I KOFaphl MOJCKYISPIbl THIHAUTKBIIITEIH aiTapIIbIKTall ocepi eTe.
KapronTsig eH xorapsl eHIMAUTITIH 17,5 T/ra TONBIK eHy + TynaeHy ¢azanapberana koHneHTparusics 0,01%
StresStop ecy perTeyimTepiMeH eHIeIreH HycKaaa 0aiKamapl, o1 OaKbliay HYCKACBIMEH CallbICThIPFaH/a +
9,1 1/ra xorapsl 60onabl. EH jxoFapFbl TayapIiblK cana KepceTkimi TonblK eHy (aszaceinma 0,005% StresStop
epITIHICIMEeH eHIeNTeH HycKaa - 91% kypassl xoHe TonblK oHy (hazaceiHma 0,01% StresStop eHuerenme -
90% kepcerTTi.

Kemrenai >koFapbl MOJEKYJSPIBI THIHAWUTKBIIIBI KapTON OHIMJUIITIHE, TayapiblK JOHE CallajblK
KOPCETKIIITEPiHiH JKOFapblIaybIHA BIKIAT €Teli, COHBIMEH KaTap yibl SJIEMEHTTEP/IiH MOJIIEpPi alTapIIbIKTal
e3repMenIi.

Tyiiin ce3aep: KapTom, KeIIeH 1 JKOFapbl MOJICKYJIIS PIIbI TRIHAUTKBITIL, OHIMJILTIK, TayapIIbIK, OMOXUMUSIITBIK
KYpaMbl.

C.K. Mememos', T.E.Aiit6aes’, A.M. CyparanoBa', M.H. Cyparanos'
'Kokmerayckuit yansepcurtet umenn 111. Yannxanosa, Kokmeray, Kasaxcran;
?KazaxcKuil HAIIMOHAJILHBIM arpapHbIil HCCIE0BATEILCKUI YHUBEpCHTET, AnMarhl, KasaxcraH.
E-mail: aishan rm@mail.ru

BJIUSAHUE KOMIIVIEKCHOTI'O BBICOKOMOJIEKWVIAPHOI'O STRESSTOP HA
YPOKAUHOCTDBb U BUOXUMHNYECKHUHU COCTAB KNIYBHEU KAPTO®EJIA

AHHoOTauusi. B naHHOW cTaThe paccMaTpUBAIOTCs CHOCOOBI XU HOPMBI NPUMEHEHHS KOMIUIEKCHOTO
BBICOKOMOJIEKYIISIPHOTO ynoOpeHus Stresstop HakapTodene ByCI0BUsIX AKMOJIIMHCKOM o0nacTu. PackpsiBarorces
BOIIPOCHI BIMSHUSI KOMIIJIEKCHOTO BBICOKOMOJIEKYJISIPHOTO yaoOpeHus Stresstop Ha ypokalfHbIC, TOBapHBIC
KauecTBa M OMOXMMHUYECKHUN COCTaB KapToQens B 3aBUCHMOCTH OT HOPM €ro BHECEHHUS M (Da3bl pa3BUTHS
pacrenuii kaprodens. Ilpun modasznoit obpaborke ymoOpenunem StresStop, B 033X, PEKOMEHIOBaHHBIX
YUPEKACHUSIMHU-U3TOTOBUTEISIMH, B KITyOHSIX KapTO(ess MEHIeTCsl COACPIKaHUe CyXOTo BELIECTBA, Kpaxmala
u BuTamuHa C, Ipu 3TOM COAEp)KaHHE TOKCHYHBIX 3JIEMEHTOB B KapTodese MEHsIEeTCSl He3HAUUTEIbHO.

OnpezneneHo CymecTBeHHOE BIHUSIHIE KOMITIEKCHOTO BBICOKOMOJIEKY/ISIPHOTO yAIOOPEHHUS Ha YPOXKaHOCTD
kaprodens. HanGonpuryto npubasky ypoxas kaprodens +9,1 1/ra B cpaBHEHHH ¢ KOHTPOJIbHBIM BapUAHTOM
o0ecrednio onpbICKUBaHue BapuanTta, oopadorannoro 0,01% pactBopom StresStop B a3y HOITHBIX BCXOA0B
+ LBETEHUS, Ie ypokalHOCTh cocTaBuia 17,5 1/ra. Hanbomnbias TOBapHOCTH OTMEUAETCS] B BapUaHTaX,
obpabdorannbix 0,005% pactBopom StresStop B ¢asy monusix Bcxoqos —91% n 0,01 % pactBopom StresStop B
¢a3y nmonHbIX BcxonoB — 90%. CaMylo BBICOKYIO ypOXKalHOCTb KapTOQes MoKa3al BapuaHT, 00paboTaHHBIN
KOMIUICKCHBIM BBICOKOMOJICKYIISIPHBIM yaoOpeHrneM StresStop B (asax IOJIHBIE BCXOIbl + IBETCHUS C
koHUeHTpauueit pacteopa 0,01%, uto cocrasuio 17,5 1/ra.

Hcnonp30BaHne KOMIUICKCHOTO — BBICOKOMOJIEKYJISIDHOTO — yIOOpPEHHUSI CHOCOOCTBYET —ITOBBIILICHHIO
YpOXKaiHBIX, TOBApHBIX M KaUECTBEHHBIX MOKazaTeel KapTodens, Ipu 3TOM, KaK MMoKa3alo UCCICJOBaHHE
coziep’KaHNEe TOKCHYHBIX 3JIEMEHTOB B KapTodese, MEHSETCs He 3HAYNTENbHO.

KioueBble cioBa: kaprodesnb, KOMIUIEKCHOE BBICOKOMOJICKYISIPHOE YAOOpeHHe, ypOKaHOCTb,
TOBapHOCTb, ONOXMMHUYECKHUN COCTAB.
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