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Index, and the Arts & Humanities Citation Index. The quality and depth of content Web of
Science offers to researchers, authors, publishers, and institutions sets it apart from other
research databases. The inclusion of News of NAS RK. Series of chemistry and technologies in
the Emerging Sources Citation Index demonstrates our dedication to providing the most relevant
and influential content of chemical sciences to our community.

Kasakcmar Pecniybrniukacbl Y¥nmmbiK fbifibiM akademusicel "KP ¥FA Xabapnapbi. Xumusi xoHe
mexHorsoeusi cepusicbl” fbinbiMU XypHarnbiHbiH Web of Science-miH xaHanaHraH Hyckacsi Emerging
Sources Citation Index-me uHOekcmenyzae KabbindaHFaHbIH xabaprnaldbl. byn uHdekcmeny 6apbicbiHOa
Clarivate Analytics komnaHusicel XypHandbl odaH api the Science Citation Index Expanded, the Social
Sciences Citation Index xoHe the Arts & Humanities Citation Index-ke kKabblnday wmacesneciH
kapacmeipyOa. Webof Science 3epmmeywinep, asmopsap, bacnawbiiap MeH MeKeMmesiepee KOHMeHm
mepeHdiei MeH canacbiH ycbiHaobl. KP ¥FA Xabapnapbl. XuMusi XXoHe mexHoroausi cepusicel Emerging
Sources Citation Index-ke eHyi 6i30iH KoramOacmbIK YWiH eH 63eKmi xoHe 6edesidi XUMUSIIIbIK FblribiMOap
bolibiIHWa KoHmeHmke adarsnobifbiMbi30bl 6indipedi.

HAH PK coobwaem, ymo Hay4HbIl xypHan «h3eecmus HAH PK. Cepusi xumuu u mexHosnoaul» 6bir
npuHam Ans uHdekcuposaHusi 8 Emerging Sources Citation Index, obHosneHHol eepcuu Web of Science.
ColepxxaHue 8 amom uHOeKcuposaHuUu Haxodumcs 8 cmaduu paccMmompeHusi komnaHueli Clarivate
Analytics 0nsi danbHeliweeo npuHImMusi xypHana e the Science Citation Index Expanded, the Social
Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem kadyecmeo u
enybuHy koHmeHma 0ns uccriedosameried, asmopos, usdamerel u yupexdeHul. BknoyeHue Msgecmus
HAH PK e Emerging Sources Citation Index GemMoHcmpupyem Hawy MnpueepXxeHHocmb K Hauboree
akmyasibHOMY U 8/1USIMmesIbHOMY KOHMEeHMY o XUMUYEeCKUM Haykam Ors Hauleeo coobujecmea.
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IMPACT OF HUMIC ACID ON GROWTH, DEVELOPMENT
AND PRODUCTIVITY OF CORN HYBRID UNDER CONDITIONS
OF NORTHERN KAZAKHSTAN

Abstract. The biological activity of humic acids is proven on various types of crops. Domestic preparation
“Kazuglegumus” is a fertilizer proposed for increasing crop yields, containing water-soluble organometallic chelate
complexes with free C — O, C — O, C-NH functional groups. The authors present the results of a study of the
effectiveness of the use of domestic organic fertilizer obtained from oxidized brown coal on the growth and
productivity of corn hybrids in the northern regions of Kazakhstan. The agrochemical properties of the soil were
studied, phenological observations were carried out on the phases of plant development, taking into account the yield
of green mass during harvesting, zootechnical analysis of feed. Field experiments were carried out at «North
Kazakhstan Research Institute of Livestock and Crop Production» LLP in 2019 on Hungarian selection hybrids MV
170 and MV 270. Phenological observations on the phases of maize development showed that the use of potassium
humate with trace elements has a stimulating effect on the growth and development of maize hybrids, increasing its
productivity and yield in the forest steppe conditions of North Kazakhstan. The optimal effective dose of
"Kazuglegumus" humate fertilizer was determined for pre-sowing treatment of corn seeds and subsequent
extracorporeal feeding.

Key words: foliar top dressing, potassium humate, corn, pre-sowing seed treatment, productivity, fertilizer,
coal.

Introduction. For many years, corn has remained an important agricultural crop in Kazakhstan.
According to the National Agency for Statistics, in the Republic of Kazakhstan in 2019, corn was grown
on an area of more than 252 thousand hectares, which is 3.5 thousand hectares more than in 2018. The
largest number of cultivated areas in Akmola, Turkestan, Kostanai and Zhambyl regions. The main
exporters of Kazakh corn are Uzbekistan, Russia, Turkmenistan, Afghanistan and Tajikistan. In 2019,
Kazakhstan exported about 50 thousand tons of corn, of which 45 942 tons - to Uzbekistan. Currently,
relations are being established with the China on the export of agricultural products, including corn [1]. In
the light of existing achievements and emerging prospects, the need to maintain soil productivity and soil
health becomes apparent. It should be noted that in recent years there has been an increase in interest in
“environmentally friendly” soil fertilization in agriculture. A wide range of commercial humic products
are used as soil additives to increase crop yields, as well as to increase the efficiency of nutrient utilization
by plants. [2]. A qualitative analysis of the soil, seeds, processing technologies, the use of fertilizers to
increase productivity - all these issues are quite relevant in obtaining high yields of corn. The properties of
Russian-made peat humates are widely studied, and the need for their use in growing corn is scientifically
proven. Thus, the studies conducted by the authors on the experimental field of the Belgorod Scientific
Research Institute of Agriculture in many years of field experience in the Central Chernozem region on
the use of potassium humate growth regulator for spraying vegetative plants of medium early corn hybrid
14
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tillage in the range of 8.51-8.57 t/ha [3]. The effectiveness of the joint use of mineral fertilizers and plant
growth regulator potassium-sodium humate with trace elements produced by the "Force of Life" in the
cultivation of corn on grain was studied on the irrigated chestnut soils of the Volgograd. Its composition
includes (in %): humic acid - 20; other organic acids - 10; nitrogen — 10; phosphorus — 1.0; potassium —
2.0; sodium — 1.0; sulfur — 0.5; magnesium — 0.5; iron — 0.5; copper — 0.5; manganese — 0.5; pine forest —
0.5; zinc — 0.5; molybdenum — 0.01; cobalt — 0.005.

The advantage of fertilized plants in development was noted already in the phase of 3-5 leaves and
remained until the end of the growing season. It should be noted that the Russian humate of potassium
sodium with microelements was used on irrigated chestnut soils, which allowed the authors to obtain
results on increasing plant growth by 20% in height, dry ground mass accumulation in the 3-5 leaf phase
by 43-48%, in phase of full wax ripeness 53-56% [4]. In the forest-steppe zone of the Republic of North
Ossetia-Alania, studies were conducted on the use of preparations derived from humic substances in order
to combat weed vegetation and reduce the stress effect on corn plants of Russian selection hybrids. The
authors found that the most effective in the forest-steppe zone is the use of the drug «potassium humate
80». Its use in concentrations of 0.01-0.02% allowed to increase the content of chlorophyll in corn leaves
by 7.7-17.6% in comparison with the control. At the same time, the authors note that increased
concentrations of "potassium humate" have a depressing effect on the intensity of corn photosynthesis [5].
Various methods of applying humate fertilizers. So, in a study to determine the effect of the use of
K-Humate on dry matter, elemental composition and absorption of nutrients by corn plants, the drug was
applied to the soil or leaves at doses of 150, 300 and 450 g/day when growing plants in pots. The soil used
in this study was loamy (38.4% clay, 39.9% water and 21.7% sand), slightly alkaline (pH 7.8), moderate
in organic matter (2.90%) and rich in content CaCOa (11.5%). [6,-9]. According to the analysis, the
fertilizer contains the following forms of nutrients available for plants: HA- 53-59%, K - 12.53%,
N-1.1%,0-16.57%, Si- 17.61% [10, 11].

The aim of the research is to analyze the effectiveness of the use of organic fertilizer “Kazuglegumus”
on the growth and productivity of maize hybrids in the northern regions of Kazakhstan.

Materials and methods. The object of research is the corn hybrids of the Hungarian selection
MV 170 and MV 270. Hybrid corn MV 170 - a hybrid of Hungarian selection with a short growing season
of 85-100 days, FAO group 170, height 150-170 cm. The color of the leaves is dark green with the number
on the main stem 11-14. The spadix is long, narrow, well covered with a wrapper, length is 14-17 cm. The
mass of 1000 grains is 250-280 g. The type of grain is round. The grain yield when threshing 80-84%.
Resistant to cold, tolerates drought.

Hybrid corn MV 270 - a hybrid of Hungarian selection with a growing season of 90-105 days, FAO
group 300, 160-180 cm high. The color of the leaves is dark green with 11-14 on the main stem. The ear is
thick with deeply embedded grains, 15-18 cm long. The mass of 1000 grains is 270-300 g. The type of
grain is tooth-like has increased adaptability. Field experiments were conducted in 2019 at «North
Kazakhstan Research Institute of Livestock and Crop Production» LLP. The soil of the experimental plot
is typical for black earths of forest steppe of North Kazakhstan - black earth is plain, medium-sum
medium-weight, heavy and medium-carb.

Gross reserves of basic food elements in the black-earth soils of North Kazakhstan are high, however,
most of them (especially phosphorus) are in a difficult state for plants. The soil of the test site is poorly
provided with mobile phosphorus, medium - nitrogen, exchange potassium - high. Agrochemical
properties of the soil of the test site are characterized by the following indicators (table 1)

Table 1 - Agrochemical characteristics of the soil of the experimental plot

Soil layer, Humus content, Pu gross, % Movable mg / kg
cm % (H20) nitrogen phosphorus potassium N-NOs P20s KO
0-20 5.7 7.0 0,31 0,18 2,51 15,8 29 415
20-40 5,1 7,3 0,27 0,19 2,12 17,8 28 380
40-60 43 7,6 0,21 0,10 1,96 15,2 18 325
60-80 3,7 7,7 0,18 0,09 1,87 12,6 13 310
80-100 3,6 7.8 0,14 0,07 1,85 11,9 11 300
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The climate of the region where the experiments were carried out is characterized by sharp
continentality. The region is characterized by severe, long winters and hot, short summers. The average
long-term temperature of July is + 20.2 °C, of January - 25.4 °C. The frost-free period lasts from 110 to
130 days. The sum of positive temperatures above 10 °C, at which the normal growth and development of
annual herbs is observed, is in the range of 2100 °C. The duration of the period with daily average
temperatures above 10 °C during 139 days. The average annual rainfall in the region ranges from
280-340 mm. During the growing season, May - August, 180-200 mm falls. This area is characterized by
early spring drought, exacerbated by strong winds, which leads to severe desiccation of the soil. The
following analyzes were used in the experiments: observations of meteorological conditions, analysis of
soil moisture every 10 cm of the 0-100 cm layer during the sprouting period, phenological observations of
the phases of plant development, plant density during the sprouting period by counting all plants from
3 meters to four internal rows on two non-adjacent replicates, the dynamics of the height of plants before
harvesting by measuring 10 plants on four internal rows, on two non-adjacent replicates, taking into
account the yield of green mass during harvesting, by cutting 15 cm all corn plants with 3 meters in four
inner rows on each plot.

One field experiment was laid in 2-fold repetition with a total plot area of 240 m?. The following were
determined in soil samples: humus — according to Tyurin in the modification of Simakov; pH of an
aqueous extract on a pH meter; total nitrogen - according to Kjeldan; nitrate nitrogen - by ion-selective
method; phosphorus and potassium - according to Machigin (before sowing).

The initial moisture was determined in an oven at a temperature of 60-65 °C, moisture moisture - at
105 °C, crude fiber - according to Genneberg-Shtoman; crude fat - according to S.V. Rushkovsky; crude
ash - ashing method at a temperature of 450-500 °C; total nitrogen - photocolorimetric method using the
reaction of indophenol greens; phosphorus - vanadium molybdate method; potassium oxide - on a flame
photometer; carotene in freshly collected Zirrel samples. The content of feed units was calculated
according to chemical analyzes.

The soil of the experimental plot was treated according to the type of early winter fall as a flat-cutter
with a KPG-2.2 deep-ripper to a depth of 20-22 cm. In winter, double snow retention was carried out, in
spring - early spring harrowing in 2-3 traces to close moisture. Before sowing, soil treatment was carried
out with the SZS-2.1 seeder and rolling with ZKK-6A ring-spur rollers.

Presowing treatment of corn seeds was carried out with liquid humate fertilizer "Kazuglegumus" in
doses of 1 ml / kg, 3 ml/ kg, 10 ml / kg according to the following scheme (table 2).

Table 2 - The Impact of humate fertilizer "Kazuglegumus" on the productivity of corn hybrids

. Hybrid corn
Fertilizer dose MV 170 MV 270
Control T T
Kazuglegumus 1 ml/kg+11/ha+11/ha + +
Kazuglegumus 3ml/kg+1.51/ha+1.51/ha + +
Kazuglegumus 10 ml /kg+21/ha+21/ha + +

Note: 1 dose - seed treatment, 2 dose - the first foliar top dressing, 3 dose - the second foliar top dressing

At the time of sowing (May 20, 2019), the supply of productive moisture in the meter soil layer was
95-101 mm. Corn was sown with the SON-2.8A seeder with 70 cm aisle. Seeding depth of 5-6 cm,
seeding rate - 75 thousand seeds / ha. After sowing, the plot was rolled in for better contact of the seeds
with the soil. To destroy germinating weeds and destroy the soil crust, pre-emergence and post-emergence
harrowing was carried out with light harrows across the rows at a low tractor speed. With the appearance
of 5-7 leaves, inter-row processing of corn was carried out to a depth of 5-6 cm to further destroy weeds.

The first foliar treatment was carried out in the phase of 6-8 leaves, the second - in the phase of
sweeping corn plants. Foliar treatment of corn with a backpack sprayer was carried out by spraying with
fertilizer "Kazuglegumus" in doses of 1, 1.5 and 2 1/ha.

Results and discussion. Field germination of seeds was 64.8-78.1%.

Phenological observations on the phases of the development of corn showed that the use of potassium
humate with trace elements had an effect when used at a dose of 3.0 and 10.0 ml/kg for seed treatment,
and at a dose of 1.5 and 2.0 I/ha at the first and second foliar treatment.
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The emergence of seedlings of corn plants of the hybrid MV 170 was noted in the control, in the
second and third experiments on May 31, in the version with a maximum dose of 10 ml/kg, 2 I/ha, 2 g/ ha
on May 30, full germination in the control, in the second and third options - June 3, and in the fourth
experiment a day earlier - June 2 (figure 1).

= = .

Figure 1 - Seedlings of corn plants of the hybrid MV 170 when treated with different doses of fertilizer:
a-control,b) 11/ha,c)1.51/ha,d)21/ha

The emergence of seedlings of corn plants of the hybrid MV 270 was noted in the control, in the

second and third experiments - on June 1, and in the fourth experiment two days earlier - on May 31, full
seedlings in the control and in the second and third variants - June 6, and in the fourth experience - June 4

(figure 2).
b

.
Figure 2 - Seedlings of corn plants of the hybrid MV 270 when treated with different doses of fertilizer:

a
a-control,b) 11/ha,c)1.51/ha,d)21/ha

c l d

General data on the results of phenological observation of corn plants of the hybrid MV 170 in
experiments on the use of fertilizer "Kazuglegumus" are presented in table 3.

Table 3 - Phenological observations of the growth and development of corn plants of the hybrid MV 170

shoots . Ripeness
beginning | full | SWeeping | Bloom ot vax | full
Control 20/05 31/05 03/06 24/07 7/08 07/09 - -
Kazuglegumusl ml/kg+11/ha+11/ha 20/05 31/05 03/06 24/07 7/08 07/09 - -
Kazuglegumus3 ml/kg+1.51/ha+1.51/ha 20/05 31/05 03/06 23/07 7/08 07/09 - -
Kazuglegumus 10 ml/kg+21/ha+21/ha 20/05 30/05 02/06 21/07 5/08 04/09 - -

Hybrid name Sowing

As can be seen from table 3, the phase of emergence of the corn hybrid of MV 170 into the tube of
plants of corn was noted in the control and second experiment — June 29, in the third experiment — one
day, and in the fourth experiment — three days earlier. The sweeping phase of this hybrid in the control and
second experiment was recorded on July 24, in the third experiment - a day earlier, in the fourth
experiment - three days earlier. The flowering phase was observed on August 7 in the control, the second
and third experiment, and in the fourth experiment two days earlier. The phase of dairy ripeness was noted
on September 7 in the control, the second and third experiment. In the fourth experiment, where the
maximum dose of humate fertilizer was used, this phase occurred three days earlier.

Generalized data on the results of phenological observation of corn plants of the hybrid MV 270 in
experiments on the use of fertilizer "Kazuglegumus" are shown in table 4.
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Table 4 - Phenological observations of the growth and development of corn plants of the hybrid MV 270

) . shoots . Ripeness
Hybrid name Sowing beginning full Sweeping | Bloom dairy | wax | beginning

Control 20/05 01/06 04/06 28/07 13/08 13/09 - -
Kazuglegumus 20/05 01/06 04/06 28/07 13/08 13/09 - -
Iml/kg+11/ha+11/ha
Kazuglegumus 20/05 01/06 04/06 28/07 13/08 13/09 - -
3ml/kg+151/ha+1.51/ha
Kazuglegumus 20/05 31/05 03/06 25/07 9/08 11/09 - -
10ml/kg+21/ha+21/ha

The sweeping phase of this hybrid in the control, second and third variants were observed on July 28,
in the fourth experiment - three days earlier. The flowering phase was noted on August 13 in the control;
in the second and third experiments, this phase occurred one day, and in the fourth experiment, four days
earlier. The onset of the phase of milk ripeness was recorded on September 15 in the control, in the second
and third experiments - in two, and in the fourth experiment, where the maximum dose of humate fertilizer
was used, - four days earlier.

At the time of harvesting, corn plants in all experimental plots, incl. and control, were in the phase of
milk ripeness, which is associated with prolonged precipitation, which prevented the achievement of the
phase of wax ripeness.

When determining the standing density of seedlings of corn plants MV 170 and MV 270, the presence
of a relationship and a direct dependence of the dose of fertilizer on the standing density of plants during
seedlings were revealed (table 5).

Table 5 - The density of the corn plant during the germination period, depending on the dose of fertilizer

MV 170 MV 270
Fertilizer dose standing density + to control, standing + to control,
pes / m? % density pcs / m? %
Control 6,9 - 6,8 -
Kazuglegumus 1 ml/kg+11/ha+11/ha 7,1 2,8 6,8 -
Kazuglegumus 3ml/kg+ 1.51/ha+1.51/ha 7,1 2,8 6,9 14
Kazuglegumus 3 ml/kg+1.51/ha+1.51/ha 7,2 4.2 7,1 4.2

As can be seen from table 5, the best indicator of plant stand density for seedlings of the hybrid
MV 170 for seedlings is 7.2 pcs / m?, and for the hybrid of MV 270 - 7.1 pcs / m?, with a fertilizer dose of
10 ml / kg, 21/ ha and 2 1/ ha, which exceeds the control by 4.2%.

A direct correlation was also found between the increase in the dose of fertilizer and the indicator of
the height of corn growth (table 6).

Table 6 - Plant height of corn hybrids depending on the dose of fertilizer "Kazuglegumus"

hybrid MV 170 hybrid MV 270
Fertilizer dose height - r: to control - height Cmﬂ: to control -
Control 164.8 - - 179.3 - -
ot Legfginfuss 1/ha+1.51/ha 1727 79 4.8 193.2 139 7
Ifgzn‘lllg}igg“f‘zlsl ha 1/ ha 177,5 12,7 7,7 198.5 19,2 10,7

As can be seen from table 6, the hybrid MV 170 has the highest indicator of plant height in the fourth
embodiment. It is equal to 177.5 cm, the difference with the control is 12.7 cm. Hybrid MV 270 the best
indicator of height is also noted in the experiment with the maximum dose of potassium humate. It was
198.5 cm, which is 19.2 cm higher than the benchmarks
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Analysis of the yield of feed units per hectare of sown area showed that according to this indicator,
the best results were revealed according to the results of the fourth experiment, where doses of fertilizer
“Kazuglegumus” were applied at 10.0 ml / kg for seed treatment, and 2.0 1 / ha during the first and second
foliar treatment (table 7).

Table 7 - The output of feed units of corn hybrids depending on the dose of humate fertilizer

MV 170 MV 270
9 roductivi Sod. roductivit Sod.
Fertilizer dose p reen m ty in 100 kg feed output. p reen m y in 100 kg feed output.
g c/ha " green m., units, t / ha & ¢ /ha " green m., units, t / ha
feed. units feed. units
Control 216,5 23,1 50,9 2473 23,5 61,7
Kazuglegumus
Iml/ke+11/hat11/ha 246,4 23,4 58,7 275,5 23,6 70,5
Kazuglegumus
3ml/kg+1.51/ha+1.51/ha 263,6 236 63,0 294,0 2.9 763
Kazuglegumus
10ml/ke+21/ha+21/ha 275,6 23,5 65,7 301,9 23,7 80,3

As can be seen from table 7, a higher yield of feed units per hectare was obtained in the fourth version
of the experiments on both hybrids, which amounted to 65.7 ¢ / ha for the hybrid MV 170, and 80.3 ¢ / ha
for the MV 270 hybrid.

Conclusion. The Kazuglegumus fertilizer had a positive effect on the productivity of maize hybrids.
The highest yield of green mass of the hybrid MV 170 of 275.6 ¢ / ha was obtained in the fourth group,
where the plants were treated with fertilizer at a dose of 10 ml / kg, 2 1/ ha, 2 1/ ha. The same regularity
was also observed in the hybrid MV 270, where the maximum green mass yield was 301.9 ¢ / ha. The high
dry solids in both maize hybrids was positively influenced by the dose of humate fertilizer at 3 ml / kg 1.5
1/ha, 1.51/ ha. In the MV 170 hybrid, it was 34.5, and in the MV 270 hybrid 34.7%.The highest yield of
feed units per hectare was obtained for both maize hybrids in the fourth experimental version when
treating plants with Kazuglegumus fertilizer at a dose of 10 ml / kg, 21/ ha, 2 1/ ha and amounted to 65.7
¢/ m in the hybrid MV 170 ha, the hybrid MV 270 - 80.3 ¢ / ha.

It is worth noting the fact that corn plants of both hybrids during the growing season were not
susceptible to any diseases inherent in this type of plant, although corn was also the precursor. In the
course of the experiments, the optimal effective dose of humate fertilizer was determined: for pre-sowing
treatment of corn seeds - 10 ml / kg, for the next two foliar dressings - 2 1/ ha and 2 1/ ha, respectively.
The use of potassium humate with trace elements in the form of humate fertilizer "Kazuglegumus"
stimulates plant immunity and prevents the death of corn plants from specific diseases

E.B. Kyxap ., B.T. Epmaramoer?, ’K.M. Kacenosa?, A.O. Yanas®,
M.K. Kazankanosa?, H.Y. Hypranues?, I'.E. Baiiinna?

! «C.Celipynmmn arbingarer Kazak arporexaukansik yausepeuteti» KeAK, Hyp-Cynran, Kasakcran;
2 «Kemip XuMHsACHI %koHe TexHONorus MHCTUTY T JKIIIC, Hyp-Cynran, Kazakcran;
3«Conrycrik KazakcTan MatmapyaibUibEsl aHe ociMaikmapyambuibirsl F3U» XKIIC, Kasakcran

COJITYCTIK KABAKCTAH OHIPIH/IE )KYT'EPI BYJIAH/IAPBIHBIH
OCIMIHE, JAMYBbIHA )KOHE OHIMAUIITTHE I'YMHUH KbIIIKbIVIBIHBIH OCEPIH 3EPTTEY

AHHoTauusl. ['yMHH KBIIKBUIJAPBIHBIH OMOJOTHSIBIK OENCeHIUTr aybUIapyabUIbFel  JaKbUIIAPBIHBIH
anmyan Typizme nomengenreH. «Kasyrimerymyc» oTaHABIK TpemapareiHbIH - KypambeiHga C-O, C-0O, C-NH
(GYHKIMOHAJIBI TONTAp MEH CyJa CPUTIH METa/Ul OpPraHUKAJbIK XeJaTThl KeHIeHIepi Oap, aybUIIapyamibUIbIFbI
JAKbUIIAPBIHBIH  OHIMJUIITIH apTThIPY YIIIH YCBIHBUIFAH THIHAWTKBIIL. ABTOpiap KasakcTaHHBIH COJNTYCTIK
aliMarbIHIaFbl KYrepl OyAaHIapbIHBIH ©CiMi MEH OHIMIUITriHe, TOTHIKKAH KOHBIP KOMIpJEH alblHFaH OTaHMABIK
OpPraHOMHHEPAIIBl THIHAUTKBIIITAPABI KOJNAAHYIBIH THIMIUITIH 3€pTT€Y HOTIDKENEPIH YCHIHFaH. TOMBIPaKTHIH
arpOXUMHSIIBIK KACHETTepl 3epTTenai, OCIMIIKTepHiH namy ¢asamapbl OOHMBIHIIA (EHONOTUSUIBIK OaKbUIay
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KYPTI3UIA1, eriH )KUHAY Ke3eHiHJIe JKachlil MAaCCAaHbIH LIBIFBIMIBIFBI €CENKEe aJbIHABI, )KEMI'€ 300TeXHHUKAIBIK TaJIAay
xyprizingi. Eric Toxipubeci 2019 bl «Conrycrik Kazakcran MasninapyaribUibiFbl )KOHE ©CIM/IIKIIAPYalIbUIBIFbI
F3U» KIIC-ne MV 170 xone MV 270 Benrp cenekuusicel OyaanbiHaa sxypriszinai. JXKyrepini mamy ¢a3zachel
OolibIHIIA (PeHONOTHSIIBIK OaKbUIay MUKPOAJIEMEHTTEpl Oap Kalui ryMaTbhlH KOJIJaHBLTY, )Kyrepi OyJaHbIHBIH 6CiMi
MEH JaMybIHa, OHIMILTITT MEH LIBIFBIM/IBIFBIH apPTTHIPYFa bIHTAJaHABIPYLIBI 3CEP €TETIHIH KOPCETTI.

Kyrepi TykbIMBIH ceOy aniplHAa eHaey YuiH «Kasyrierymyc» ryMarThl THIHAWTKBILITBIH OHTAMIBI THIMI
J103aChbl JKOHE OJ[aH KEHiHT1 TaMbIpJlaH ThIC KOPEKTEHIIpY aHbIKTanipl. «Kasyrierymyc» cayna MapKachIHJIAFbl
OTaHJBIK KaJHil TyMaT Mpenaparsl — aybUIapyallbUIbIFbl 1aKbUIIAPBIHBIH OHIMALTIIH apTTHIPY YLIiH YCHIHBUIATBIH
iCiHy >KOHE IIeTEeNIiK THIHAMTKBIITAp Ti3Oerinmeri >kaHa OpeHn. DyibB KBIMIKBUIEI XKOHE TYMHUH KBHIIIKBUIBIMEH
KYpJeli KoMOWHAIMAAA Tipi aF3aHbl CayBIKTHIPY OOMBIHIIA OMOXKETIMAL KeeH Kypaiapl. KyHasuiersr 70-TeH actam
TYpl KOMHOHEHTTI MuHepai, 20-7aH actaM aMHH KbIIIKbUIBI, BUTAMHH, TaOWFU IOJMCAXapuj, CTEPHUH, TOPMOH,
MaiJIbl KBIIKBLI, OCIMAIK TUTMEHTTEPI ((hI1aBOHOW) XKoHE TAOUFU aHTHOKCHIaHTTapra (KaTexuHaep) OaiaHbICTHI.

Ochpl KelleH KypaMblHaa TaOUFUTEKTI CTEPOMATHI emec (uTodcTparcHaep — u30()IaBOHOUATAP, COHIAM-aK
XMHOHJIBI aHTHMOMOTHKTEPiHIH KacuerTepi Oap j>koHe Oacka Aa Maijanbl KOMIIOHEHTTEp TaObUIABL. BHOIOTrHAIBIK
Oescenii 3aTTap/AblH MYHIall KOHLEHTPALMICHl TYMUH KbINIKBUIAAPBIHBIH Tipi OpraHu3Mepre OH OCEpiHiH alyaH
TYPJIUTITIH TYABIPaIbL.

«Kazyrierymycy» Kaiuii ryMaThl HETi31HAET1 OTaHIbIK OpraHoMHHepasabl THIHAUTKBI (OMY) — KOHBIp KeMip/i
TOTBIKTBIPY apKbUIbI ANbIHFAH Kapa KOHBIP TYCTi cyOcTaHIUsACH. ThIHAWTKBIIITAPBI OHAIPY TeXHONOTUsIChIH «KeMmip
XUMUACHI JKoHe TexHonorusi uHCTUTYTh JKIIC aBTOPIBIK YKBIMBI jkoHe «Ka3TeXHOYrojb» FBUIBIMH-OHAIPICTIK
6ipaecriri»y XKIIC ennipymrici a3ipueni.

Byn TexHOIMOTHS YABTPAAUCTIEPCTI MUTIEIDIANIAPIBI ATyFa MYMKIHIIK O€pETiH yIbTPaAbIObIC )KOHE aya OTTETiHIH
B2 mapkansl TOTBIKKaH KOHBIp KeMipre OipiieCKeH ocepiHe Heri3[eNreH. AJBIHFAH OHIM OeIMIeKTepiHiH Memepi
oCIMJIIKTEp/Ier] KeyeKTepIiH eJIeMiHeH ojeKkaiiia a3, OyJl eciMJIKTep ar3achlHa Te3 €HYre bIKIan eTell.
Ocpuiaitma asnpiaran kanuii rymatel Kypambinaa C—0,C—OH, ¢ - NH ¢yHKIMOHaN b TONTHI CyJa €PUTIH METall
OpraHUKAaJIbIK XeIaTThl KeueHepi oap.

Tyiiin ce3mep: TaMmbIp/iaH THIC KOPEKTEHIIPY, KM T'yMaThl, KYrepi, Ka3yrjieryMyc, TYKbIMIIbI aJIIbIH alia
OHJICY, OHIMJIUTIK, THIHAUTKBIII, KOMIp, ()CHOIOTUSIIBIK OaKbLIAY.

E.B.Kyxap !, 5.T. Epmaram6er?, JK.M. Kacenona?, A.O.‘Ianaﬂ3,

M.K. Kazankanosa?, H.Y. Hyprammes?, I'.E.Baiianna?

"' HAO «Kasaxckuii arporexnuueckuii yausepcuret uM.C.Celidymmnay», Hyp-Cynran, Kasakcran;
2TOO «VIHCTHTYT XUMHM YIS M TexHosorumy», Hyp-Cynran, Kasaxcran
3 TOO «Cesepo-Kazaxcranckuiit HUM %HUBOTHOBOICTBA U PACTEHUEBOICTBAY, paiion beckon, Kaszakcran

BJUSAHUE T'YMHUHOBOM KUCJIOTHI HA POCT, PA3BUTHE U ITIPOAYKTUBHOCTD
I'MBPUAOB KYKYPY3bI B YCJIOBUAX CEBEPHOTI'O KASAXCTAHA

AHHOTaIIHﬂ. buonornyeckass akTUBHOCTh TYMHUHOBBIX KUCJIOT JOKa3aHa Ha Pa3jIMYHbIX BUAAX CEIbCKOXO03SIUCT-
BEHHBIX KyubTyp. OrteuecTBeHHBIH mpemnapar «Kasyrierymyc» — ynoOpeHue, mpeaiaraeMoe [Uisi IMOBBIILICHUS
YPOXKalHOCTH CEJIbCKOXO3SMCTBEHHBIX KYJBTYpP, COJiepiKalliee BOJOPACTBOPUMBIE METAJUIOOPIaHHMYECKHE XeJIaTHbIC
komIuiekcel co cBoOogubiMu C-0O,C-OH, C-NH ¢QyHKUnOHaIBHBIMM TpyIlnaMu. ABTOpPaMH IIPEJICTABIECHBI
pe3ynbrarhl  M3y4eHHs dS()(EKTUBHOCTH TNPHUMEHEHUS OTEYECTBEHHOTO OPraHOMUHEPAIBHOTO  yA0OpeHMs,
MOJY4YEHHOTO U3 OKHCIEHHOTO Oyporo yriisi, Ha poCT M NPOJYKTUBHOCTh THOPHIOB KyKYpYy3bl B CEBEPHBIX pErHOHax
Kazaxcrana. M3ydeHpl arpoXMMHU4ecKHe CBOWMCTBA IOYBBI, MPOBEACHBI (PEHONOTMYECKHE HAOMIOAEHHUS 1Mo (azam
pa3BUTHS PACTEHHUI, Y4eT ypOXXKAWHOCTH 3€JeHOH MacChl B ITIEPHOA YOOPKH Ypokas, 300TEeXHHUYECKUI aHam3
kopmoB. [Tonessie ombrThl mpoBommmrck B 2019 rogy B TOO «Ceepo-Kazaxcranckuit HUM skMBOTHOBOACTBA M
pacTeHHEBOJICTBA» Ha THOpHUIax BeHTrepckoil cenekmmu MV 170 m MV 270. ®deHonoruveckue HaOMIOASHUS TIO
dasaM pasBUTHA KyKypy3bl IIOKa3ajd, 4TO IPUMEHEHHE TyMaTa Kalus C MHKPOIJIEMEHTAMH OKa3bIBACT
cTUMyIupylommid  3GpQGekT Ha PocT W pa3BUTHE THUOPUIOB KyKypy3bl, MHOBBIILICHHE €€ IPOAYKTUBHOCTH H
ypoxaitHocTu B ycnoBusix jecoctenu CeBepHoro Kazaxcrana.

Omnpenenena ontumaibHas 3QQeKkTuBHas no3a rymatHoro ynodpenusi «Kasyrierymyc» Juisi mpearnoceBHOM
00pabOTKK CEeMSIH KyKYpY3bl U TOCIIEAYIOUIMX BHEKOPHEBBIX MOAKOPMOK. OTEUYEeCTBEHHBIN MpenapaT rymMara Kaaus
noJ; ToproBoil Mapkoi «Kasyrierymyc» — HOBBI OpeHI B JIMHEHKE OTEUYECTBEHHBIX M 3apyOe)KHBIX yH0OpeHHH,
npeajaraeéMblii Uil TOBBILICHNS YPOXKaHHOCTH CEJIbCKOXO3SIMCTBEHHBIX KYJIBTYp. B ciokHOW KOoMOWHammm c
(yIbBOBOM KHCIIOTOM, T'YMHHOBBIE KHCIOTHI OOpa3yroT OMOJOCTYNHBIH KOMIUIEKC II0 O3JIOPOBJIECHHIO >KHBOTO
opraansMa. Ero meHHOCTH 00ycioBineHa HammuneM Ooiiee 70 pa3MYHBIX KOMIOHEHTOB M3 MHHeEpaiioB, Oomee 20
aMHMHOKHCIIOT, BUTAMHUHOB, NPHUPOJHBIX IOJIMCAXaPUA0B, CTEPHHOB, TOPMOHOB, XHPHBIX KHCIIOT, PACTHTEIBHBIX
MUTMEHTOB ((pIIaBOHOUIBI), TPUPOJHBIX AHTHOKCUIAHTOB (KAaTCXHHEI).
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B cocTaBe naHHOTO KOMIUIEKCca OOHApYKEHbI HECTEPOUIHbIE (PUTOICTPAreHbl HATYPAIBLHOTO MPOUCXOXKACHHS —
n30(pIaBoHONIBI, a TaKkKe, 00JIafA0IINEe CBONCTBAMH aHTHOMOTHKOB XMHOHBI M IPOYHE IOJIE3HbIE KOMIIOHEHTHI.
Taxkas KOHIICHTpalus 6I/IOJ'IOFI/I‘16CKI/I AKTHUBHBIX BCUICCTB O6yCﬂaBﬂl/IBaeT MH0r006pasne ITOJIOXKUTCIIbBHOT'O BJIUSAHUA
T'YMHWHOBBIX KHUCJIOT Ha JKMBBIC OPraHU3MbI.

OtevecTBEeHHOE OpraHoMuHepanbHoe ynoopenue (OMY) nHa ocHoBe rymara kamus «Kasyrierymyc» —
cyOcTaHIMSI TEMHO-KOPHYHEBOTO 1[BETA, MOIYyYEHHAs! MyTeM OKHCIECHUS Oyporo yris. TexXHOJIOrHs MPOW3BOJCTBA
ynoOpeHus pazpaboTana aBTOPCKUM KOJIEKTHBOM TOO «HCTHTYT XUMUH YT U TEXHOJIOTUM» U IPOU3BOIUTEIEM
TOO «HayuHo-1pon3BoACTBEHHOE 00BeinHEeHNE «Ka3TeXHOYToIbY.

TexHONOTHS OCHOBaHa Ha COBMECTHOM BO3IEHCTBHM Ha OKWCIICHHBIN Oyphli yroms Mapku b2 ymbTpasByka u
KHCJIOPOAA BO3/AyXa, MPUBOISMIEM K IOMYYEHHIO YJIBTPAIUCIEPCHBIX MHIEUI. Pa3Mepsl 4acTHI] IOIyYEeHHOTO
MPOJYKTa HAMHOTO MEHBIIIE, YEM Pa3Mephl NOpP B PACTCHUSAX, YTO CIIOCOOCTBYET K OBICTPOMY NMPOHHKHOBEHHIO B
opraHu3M pacteHui. [lomydeHHbIH TakuM 00pa3oM rymat Kajlusi COIEPKUT ce0e BOIOPACTBOPUMBIE METATNIOOPTaHH-
YgecKue XenaaTHele KoMIieKcsl co ceoboaabMu C—O,C—-OH, C- NH ¢yHKIMOHATEHBIME TPYTIIIaMHU.

KnroueBble cJjioBa: BHEKOPHEBBIE IOJKOPMKH, TyMaT Kallus, KyKypy3a, Ka3yrlerymMycC, IIPeIIOoCEeBHas
00paboTKa CeMsiH, IIPOIYKTUBHOCTh, YIOOPEHHE, YTOJIb, (PCHOJIOTUICCKAC HAOIIOICHHS.
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