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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 oo


https://doi.org/10.32014/2020.2518-1491.59
mailto:kucharev@mail.ru
mailto:bake.yer@mail.ru
mailto:zhanar_k_68@mail.ru
mailto:chalaya.anastasi@mail.ru
mailto:maira_1986@mail.ru
mailto:nurgaliev_nao@mail.ru

ISSN 2224-5286 Series chemistry and technology. 4. 2020

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%, O - 16.57%, Si - 17.61% [10, 11].

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

M aterials 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 ofthe 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 ofthe 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 ofthe soil ofthe 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, PH gross, % Movable mg / kg
cm % (HO) nitrogen phosphorus potassium N-NOs  P20s K20
0-20 57 7,0 031 0,18 2,51 158 29 415
20-40 51 73 0,27 0,19 2,12 17,8 28 380
40-60 43 7,6 021 0,10 1,96 15,2 18 325
60-80 37 77 0,18 0,09 187 12,6 13 310
80-100 36 7.8 0,14 0,07 185 119 n 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 ofthe 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 m2. The following were
determined in soil samples: humus - according to Tyurin in the modification of Simakov; pH of an
agueous 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 ofthe 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 c¢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 1ml/ kg, 3ml/ 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 + +
Kazuglegumus 1ml/kg+ 11/ha+ 11/ha + +
Kazuglegumus 3ml/kg+ 151/ha+ 151/ha + +
Kazuglegumus 10ml/kg+21/ha+21/ha + +

Note: 1dose - 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 I/ha.

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

Phenological observations on the phases ofthe 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 com 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).

a b e d

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)2 1/ 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).

a b c d

Figure 2 - Seedlings of corn plants of the hybrid MV 270 when treated with different doses of fertilizer:
a-control, b) 11/ha, c) 1.51/ha, d)2 |/ ha

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
Hybrid name Sowing beginning  full Sweeping  Bloom dairy  wax full
Control 20/05 3105 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 + 151/ha+ 151/ ha 20/05 31/05 03/06 23/07 7/08 07/09 - -
Kazuglegumus 10ml/kg+21/ha+21/ha 20/05 3005  02/06  21/07 508 04109 - -

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 ofthis 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+ 151/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 ofthe 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,
pcs / m2 % density pcs / m2 %
Control 6,9 - 6,8 -
Kazuglegumus 1ml/kg+ 11/ha+ 11/ha 71 2,8 6,8 -
Kazuglegumus 3ml/ kg + 151/ha+ 151/ ha 71 2,8 6,9 14
Kazuglegumus 3ml/ kg + 151/ ha+ 151/ ha 72 42 71 42

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 / m2, and for the hybrid of MV 270 - 7.1 pcs / m2 with a fertilizer dose of
10ml/kg, 21/ haand 21/ 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 heidht + to control heidht + to control
g cm % g cm %
Control 164,8 - - 179,3 - -

Kazuglegumus
Lmifkg+ 11/ha+ 11/ha 12 64 39 1898 105 58
Kazuglegumus
ami/kg+151/ha+ 151/ha 727 79 48 1982 . nt
Kazuglegumus 1775 127 77 1985 192 107

10ml/kg+21/ha+21/ha

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 |/ 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
Fertilizer dose prorgléﬁt'r:]”ty in100kg  feed output. prorc(iegﬁtlr;]/lty in 100 kg feed output.
g o/ha greenm., units, t/ ha g c/ha greenm,, units, t/ ha
feed. units feed. units
Control 216,5 231 50,9 2473 235 61,7
Kazuglegumus
Lmikg+11/ha+ 11/ha 2464 234 58,7 2755 236 705
Kazuglegumus
3mi/kg+ 151/ha+ 151/ ha 2636 236 630 2940 239 763
Kazuglegumus 275,6 235 65,7 301,9 237 80,3

10ml/kg+21/ha+21/ha

As can be seen from table 7, a higher yield of feed units per hectare was obtained in the fourth version
ofthe experiments on both hybrids, which amounted to 65.7 ¢ / ha for the hybrid MV 170, and 80.3 c / 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 I/ 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
I /ha, 1.51/ha. Inthe 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, 2 1/ ha, 2 1/ ha and amounted to 65.7
c/ m inthe hybrid MV 170 ha, the hybrid MV 270 - 80.3 c / 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 | / 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 1 B.T. EpMaFaM6eT2, XX.M. KaceHoBa2 A.O. Yanasa3
M.K. KasaHkanoBa2 H.Y. H¥PFanues2 I.E. BainnnHa2

1«C.CelipynnuH atbiHgarbl Kasak arpotexHukanbsly, yHuBepcuteT» KeAK|, H p-CAntaH, KasakcTaH;
2«KeMip XMMUSCbI XX3HE TEXHONOTUS UHCTUTYThI» XKLLIC, HAp-C”nTaH, Ka3axcTaH;
X Con”cnk KasaxcTtaH mMasapyatlbi/ibirbl XaHe eaMLwapyawbiibirsl F3H» XKLIC, KasaxctaH

CONTYCTIK LASALCTAH OLAPW AE XXYTEPI BYJAHOAPBIHBLL
ecwwE,pamybinaxarne OHIMAINITIHErym b kpiw kbl nbl Hew, JCEP1IH 3EPTTEY

AHHOTauMA. TYMUH KbIWKbINLAPbIHBIH 610N0rNANbIK 6eNceHlWwn aybliapyalblibifbl AaKbl1gapblHbIH
anyaH TYpiHge panenfeHreH. «Kasyrnerymyc» oOTaHAblK rnpenapaTbiHbll,  k¥PambiHga C-O, C-O, C-NH
(hyHKUMOHanAbl TONTap MEeH Cyfda epuTLl MeTall OpraHWKanblK XenaTTbl KelleHAepi 6ap, aybliwapyallbilibirb
JaKbingapblHblH - eWMAWNH apTThipy YLWiH ~CblHbIAraH ThILaTKbIW. ABTOpnap KasakcTaHHbIH conTYCTIK
aimarbiHaarsl xYrepi 6yfaHAapbiHbIL eciMi MeH eWwMALWnHe, TOTbIKKaH KOLblp KemipAeH anblHraH OTaHAblK
opraHoMuHepanbl ThlLAATKbILWLTAPAbl KOAAAHYAbIH TUIMAINIFIH 3epTTey HATWXenepiH ~CblHraH. TOnbIpPaKTbiH
arpoXMMusANbIK  KacmeTTepi 3epTTengi, eaMmaXxTepaw, pgamy (aszanapbl 60MbiHWA (QeHoNornsnblk 6Gakbliay
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XYPrisingi, erw XunHay KeseLlHAe >acblN MaccaHblH LWbIFbIMAbITbI €CENKE anblHAbI, XXeMre 300TeXHUKaNbIK Tanjay
xYprisingi. Eric Tax1lpubec 2019 xbinbl «ConTYCTIK KasakcTaH Masapyallbifbirbl X3He eciMiikiiapyalbiibiFbl
F3H» XXLUC-ge MV 170 xaHe MV 270 BeHrp cenekuymsicbl 6yaaHbiHga XYprisingi. XXYrepiHiH gamy asachbl
60/blHLLIA (heHONorMsANbIK 6akblnay MUKPO3NEMEHTTEPI 6ap Kainil ryMaTbiH KONgaHblny, XYTepi 6yaaHbIHbIH eCiMi
MeH [amyblHa, eHIMAINITT MeH WbIrbIMAbIT H apTT A pyra biIHTanaH4bIpyLUbl 3Cep eTeTL LW KepCceTTi.

XYrepi TKbIMbIH ceby angbiHAa eHaey YiliH «Kasyrnerymyc» rymatTbl TbIHAATKbIWTBIH OHTanbl TUiMAi
[03acbl X3HE OfaH KeWHN TaMbipAaH ThiC KOPEKTEeHAIpY aHblKTangbl. «Kasyrnerymyc» cayfga mapkacbiHAarbl
OTaHAbIK Kanuil rymaT rnpenapatbl - aybliWapyallbibirbl 4aKbl14aPbIHbIH €HIMAINITIH apTThipy YLWIiH ACbIHbINATbIH
iCIHY >K3He LeTenaik ThlHAWTKbIWTAp n36enHaen aHa 6peHA. PynbB KbIWKbIAbl X3HE TYMUH KbIWKbIbIMEH
KYPpaeni kKoM6uHaumsiaa Tipi ar3aHbl cayblKTbIpy 60VbIHIWIA 6MOXeTIMAI KelleH K¥paiiabl. K HAbINbIHLI 70-TEH acTam
TYPNi KOMNOHEeHTTi MuHepan, 20-4aH acTaM aMWH KblLWKblbl, BUTaMWUH, Taburu nonucaxapwg, CTEPWUH, FOPMOH,
Malinbl KblLLKbIA, eCIMAIK MUTMeHTTepi (p1aBOHOWA) XX3He Taburn aHTMOKCeHaaHTTapra (KkatexmHaep) 6annaHbICTbI.

Ocbl KelleH K¥pamblHAa TabuUruMTekn CTepouaTbl emec (MTOICTpareHgep - wu3ognaBoHoOMATap, COHAal-ak
XWUHOHAbI aHTMBUOTMKTEPIHIH KacueTTepi 6ap XsHe 6Gacka fAa Naifanbl KOMMOHEHTTep Tabbingbl. Buonormsansik
6enceHai 3aTTapAblH MMHAAN KOHLEHTPAUMAChl TYMUH KbILUKbINAAPbIHBIH Tipi OpraHn3Maepre OH 3CepiHiH anyaH
TYpRinirid Tyaslpags.

«Kasyrnerymyc» Kanuii rymatbl HerisiHgeri otTaHAbIK opraHoMuHepanbl ThiHAWTKbIW (OMY) - KOHbIP KeMipgi
TOTBIKTBIPY apKbifbl afibiHraH Kapa KoHbIp TYCTi cybcTaHumschl. ThIHANTKbILITapAbl eHAIpYy TexHonorusacbiH «Kemip
XUMUACHI X3HE TeXHONOrnsa MHCTUTYTbi» XKLUC aBTOP/bIK ™KbIMbl X3HE «Ka3TexHoyronib» FblabIMU-eHAIPICTIK
6ipnecTiri» XXLLIC eHgipyLwici 33ipnegi.

B~n TexHonorus ynsTpagucnepcTi muuennanapibl anyFa MYMKIHAIK 6epeTiH yibTpaablObIC XKaHe aya OTTEmMHLY,
B2 mapKanbl TOTbIKKaH KOHbIp Kemipre 6ipneckeH acepiHe HensgenreH. AnblHFaH eHiM 6eflleKTepiHiH Menwepi
ecimfiKkTepgeri KeyekTepfiH enweMiHeH angekainga a3, 6”n ecimpiktep aFsacblHa Te3 eHyre biKnan eTefi.
Ocblnaiilwa anbiHFaH Kanuii rymatbl k¥pambiHga C-O,C-OH, ¢ - NH dyHKUMoHanabl TONThl CyAa epuTiH MeTann
opraHuKasnbIiK XenaTTbl KelleHaepi 6ap.

TyLWH ce3fep: TaMblpfaH TbIC KePeKTeHAipy, Kanuii rymatbl, XYrepi, Kasyrnerymyc, T KbiMAbl anfblH ana
eHfiey, eHiMAINIK, ThIHAATKbIW, KeMip, PeHONOrnANbIK 6aKblnay.

E.B.Kyxap x 6.T. Epmaram6et2, XX.M. KaceHoBa2 A.O.Yanas3,
M.K. KasaHkanoBa2 H.Y. Hypranues2 I .E.baiinnHa2

1HAO «KasaxcKkuit arpoTexHuyecknii yHusepcuteT um.C.CeiidhynnmHa», Hyp-CynTaH, KasakcTaH;
2TOO «VIHCTUTYT XUMWUK yrnsa n TexHonorum», Hyp-CyntaH, KasaxcraH
3TOO «CeBepo-KaszaxcTaHcKuii HAW »MBOTHOBOACTBA U pacTeHNeBOACTBa», paiioH beckon, KasakcTaH

BVAHWE TYMUHOBOW KNC/OThbl HA POCT, PA3BUTUE N MPOAYKTUBHOCTb
FMMBPNAOB KYKYPY3bl BYCNOBUAX CEBEPHOIO KA3SAXCTAHA

AHHOTaLMA. brnonormyeckas akTUBHOCTb FYMUHOBBIX KMUC/IOT JOKa3aHa Ha pasMiHbIX BUAAX CeNbCKOX03ANCT-
BEHHbIX Ky/nbTyp. OTeyeCTBEHHbI npenapaT «Kasyrnerymyc» - yaobpeHue, npepnaraemoe AN MOBbILIEHMUS
YPOXXaNHOCTU CeNbCKOX03ANCTBEHHBIX KyNbTyp, COAepXKallee BOJOPAaCTBOPUMbIE METaN100praHNYeckue XenaTHble
KoMnnekcol co cBo6ogHbiMM C-O,C-OH, C-NH (yHKUMOHaNbHbIMKM rpynnamu. ABTOpamy MNpeacTaBfeHbl
pe3ynbTaTbl U3yYeHUA IPHPEKTUBHOCTU MNPUMEHEHUA OTEYECTBEHHON0 OPraHOMWHEpanbHOro  yao6peHus,
MOMYYeHHOro 13 OKUCNEHHOro 6Yporo yrns, Ha pocT U NMPOAYKTUBHOCTb TMOPUA0B KYKYPY3bl B CEBEPHbIX PErMOHAX
KasaxcTaHa. V3yyeHbl arpoxmmMmyeckme CBONCTBa MOYBLI, MPOBeAeHbI (heHOoMornyeckme HabnwgeHus no asam
pasBUTWUSA PacTeHWil, y4YeT YpOXKallHOCTW 3efleHOl Macchbl B Mepuof Y60pKM ypoxas, 300TEXHUYECKUiA aHanms
KopmoB. lNoneBble onbiTbl NpoBogunuck B 2019 rogy B TOO «CeBepo-KasaxctaHckuii HAW »XnMBOTHOBOACTBA U
pacTeHMeBOACTBa» Ha rmbpuaax BeHrepckoi cenekymm MV 170 n MV 270. deHonornyecknme HabnogeHms no
(hasam pasBMTUA KYKYpy3bl MOKasanu, 4YTO TMNPUMEHeHWe rymata Kaamsa C MUKPO3/iEMeHTaMW OKa3blBaeT
cTumynupylownii apekT Ha pocT U pa3BUTME TMOPULOB KyKypy3bl, MOBbILLEHWE €€ MNPOLYKTUBHOCTUM U
YypOXaHOCTM B ycnoBusAx necoctenn CeBepHoro KasaxcraHa.

OnpegeneHa onTuManbHas 3eKTMBHAA A03a rymatHoro ypobpeHus «Kasyrnerymyc» s NpearnoceBHON
06paboTKM CEMSIH KYKYPY3bl U MOCNeAyHoWmMX BHEKOPHEBLIX NOAKOPMOK. OTeYeCTBEHHbI Mpenapat rymara Kanus
nojg TOProBoii MapKoi «Kasyrnerymyc» - HOBbIi 6peHf B NIMHEKE OTEYECTBEHHbIX W 3apybOeXHbIX YA0OpEeHUiA,
npegnaraeMblii 418 MNOBbILIEHNS YPOXAMHOCTM CEeMbCKOXO03ANCTBEHHbLIX KynbTyp. B CNoXHOW kom6uHauuu c
(hyNbBOBO KWCNOTOW, TFYMWUHOBbIE KUCNOTbl 06pasytoT 6GUOAOCTYMHbIA KOMMIEKC MO 0340POBMAEHUI0 XKMBOFO
opraHusma. Ero LeHHOCTb 00ycnoBfieHa Hannumem 6onee 70 pasfiMyHbIX KOMMOHEHTOB M3 MUHepanos, 6onee 20
aMWUHOKWCNOT, BUMTaMWHOB, MPUPOAHBIX MOMCaxapuioB, CTEPUHOB, TOPMOHOB, YXWUPHbIX KUCNOT, PacTUTE/IbHbIX
NUrMeHToB (hnaBoHOUAbI), MPUPOAHbLIX aHTUOKCMAAHTOB (KaTEXUHbI).

_______ ]| J—
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B cocTtaBe gaHHOro Kommnaekca 06Hapy>XeHbl HeCTEPOUAHbIE (DUTO3CTPareHbl HATYPasbHOr0 NPOUCXOXAEHMS -
n3othnaBoHOUAbl, a Takxe, obnajatolime CBONCTBaMU aHTUOMOTUKOB XMHOHbI U NPOYMe MOJie3Hble KOMMOHEHTbI.
Takas KOHUeHTpaLums 61M010rnyeckn akTUBHLIX BelecTB 06ycnaBimBaeT MHOroo6pasume nofioXUTENbHOT0 BAUAHUSA
F'YMUHOBbIX KMUCOT Ha XXWBble OpraHn3Mbl.

OTeyecTBEHHOE OpraHomMuHepanbHoe ygaobpeHve (OMY) Ha ocHoBe rymarta Kanus «Kasyrnerymyc» -
CybCTaHUMA TEMHO-KOPMYHEBOTO LBeTa, NOMyYeHHas MyTem OKWUCAeHWUs 6yporo yrns. TexHOonorns npousBoAcTBa
yA06peHns pa3paboTaHa aBTOPCKMM KONNEKTUBOM TOO «HCTUTYT XUMUN YT U TEXHONOTUN» U MPON3BOANTENEM
TOO «Hay4HO-Npon3BOACTBEHHOE 06beMHEHNE «Ka3TEXHOYTO/Mb».

TexHOM0rns 0CHOBaHa Ha COBMECTHOM BO3AENCTBUN Ha OKWC/IEHHbIA Bypblil yronb Mapku b2 ynbTpasByka u
KUcnopoja BO3Ayxa, MPUBOAALLEM K MOSYYEHUIO YNbTpagucnepcHbIX Muuenn. Pasmepbl 4acTul, MOSy4YeHHOro
NpoAyKTa HaMHOIO0 MeHbLUe, YeM pas3Mepbl MOP B pacTeHWsAX, UYTO CMOCO6CTBYET K ObICTPOMY MPOHWKHOBEHUIO B
OpraHusm pacTeHuii. MonyyeHHbI TaKUM 06pPa30M rymart Kanus CoaepXuT cebe BOAOPaCTBOPMMbIe METaII00praHu-
YyecKue XenaTHble KOMMIEKCbl co cBob6oaHbIMN C-O,C-OH, C- NH ¢yHKLMOHaNbHbIMK Fpynnamu.

KntoueBble Cc/i0Ba: BHEKOPHEBbIE MOAKOPMKW, TymMaT Kanus, KyKypysa, Kasyrierymyc, npeanoceBHas
06paboTKa cemsH, NPOAYKTUBHOCTb, YAOOPEHMNE, Yronb, (heHOIOrMYeCcKne HabMtoaeHus.
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