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Abstract

Scientists of the LLP "Institute of Coal Chemistry and Technology" developed and obtained a line
of modified organic biopreparations (MOB) based on the organo-mineral fertilizer "Kazuglegumus", in
combination with such elements as NPK components (nitrogen, phosphorus, potassium), molybdenum,
iron, magnesium. The resulting biopreparations have a beneficial effect on the structure of the soil, as
well as improve stress resistance. Laboratory studies of the MOB line on microgreens "Cress-salad"
were carried out, then subsequent field tests on biological objects in the Botanical Garden of Astana, and
an analysis of the composition of the soils before and after the tests was carried out. The most effective
results from the entire line of MOBs were noted for the biopreparations "Potassium humate + NPK" and
"Potassium humate + molybdenum", which manifested itself in their positive effect both on the growth
of microgreens "Cress-salad" and on the biological objects of the Botanical Garden in the field trials. It
is also worth noting the biopreparation "Potassium Humate + magnesium", which distinguished itself
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by its effect when used on Blue Spruce (Picea pungens). This is evidenced by the results of the analysis
in the agroecological testing center (laboratory) at the NJSC “Kazakh Agrotechnical University named
after. S.Seifullin”, namely, the indicators of the content of humus, nitrogen (N-NO,), phosphorus (P,0,),
potassium (K, O), magnesium (Mg) have improved. The content of humus increased in 73.3% of the
experimental groups, positive results were also observed for the rest of the above indicators.

Key words: humate; fertilizers; microgreens; Botanical Garden; the soil; plants; humic substances.

Introduction

In order to regulate the growth and
productivity of agricultural crops, increase
efficiency and reduce the environmental burden,
it is necessary to use growth stimulants based on
humic preparations. They have a positive effect
on soil structure, protect plants from diseases and
adverse climatic conditions. Humic preparations
contain humic and fulvic acids, humates, micro
and macro elements, which have a stimulating
effect. In addition to the stimulating effect on
plants, they activate the activity of soil microflora,
which decompose sparingly soluble compounds
of phosphorus, potassium and other elements
by metabolic products, turning them into a state
accessible to plants. Humic substances are dark-
colored high-molecular substances, which are a
complex mixture of macromolecules of variable
composition. They participate in heterogeneous
reactions with hydrophilic and hydrophobic
groups capable of reacting with both metal ions
and organic molecules [1-4].

Humic preparations also help to increase the
number of adventitious roots, their length and
thickness. Magnesium is an important element
for the implementation of such basic functions in
plants as photosynthesis, phosphorus transport,
sugar synthesis, starch redistribution, fat formation,
nitrogen fixation. The results of studies of humic
preparations with magnesium showed that the
treatment of plants with these solutions accelerates

Materials and Methods

We have developed and obtained modified
organic biopreparations (MOB) based on the
organo-mineral fertilizer "Kazuglegumus"
produced by LLP "RPA "Kaztekhnougol" [13,
14], enriched with elements such as molybdenum,
iron, magnesium, as well as NPK components
(nitrogen, phosphorus, potassium).

Before conducting field trials, experimental
studies were carried out on the effect of the
MOB line on the growth of microgreens in the
laboratory. Watercress microgreen seeds were
applied to 5 experimental and 1 control groups,
under conditions of room temperature and
partial sunlight to prevent damage to the greens
from direct sunlight. Watering was carried out
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and improves the process of callus formation by
almost 2.5 times [5, 6]. Iron is one of the most
common elements in nature. However, plants often
suffer from chlorosis, caused by a lack of it in the
soil in an accessible form, this is especially true for
carbonate soils. An important advantage of humic
preparations containing a small amount of iron is
its high resistance to Ca [7, 8]. The main role in
the growth and development of plants is played
by such components as N, P, K. The negative
effect of nitrogen deficiency is manifested in the
formation of a pale green pigment on the leaf
surface, as well as a sharp cessation of growth.
Nitrogen is the main component of protoplasm,
passing into the structure of chlorophylls, amino
acids, enzymes. Phosphorus is also one of the
most important macronutrients, which, thanks
to its activating effect, promotes the transfer of
energy and respiration of plants and accelerates
the transition of plants to the reproductive phase
of development. Potassium is easily absorbed by
plants, strengthens the immune system, increases
winter hardiness and stress resistance of crops. A
significant effect of molybdenum on the formation
and accumulation of chlorophyll in plants, on
nitrogen metabolism, the water regime of plants,
etc. was revealed. In the case of molybdenum
deficiency, plants experience inhibition in growth,
development and reduce productivity [9-12].

every 7 days, and collection on the 15th day. To
study the effect of the obtained modified organic
biopreparations, such as basic potassium humate,
"Potassium humate + molybdenum", "Potassium
humate + NPK", "Potassium humate + iron",
"Potassium humate + magnesium" on biological
objects, field studies were carried out in an open
soil of the Botanical Garden of Astana. Root
treatment was carried out by watering with 0.1%
aqueous solutions of MOB every 10 days on the
following experimental groups of plants: Blue
Spruce (Picea pungens), Birch Dalekarlica (Betula
pendula 'Dalecarlica'), Rose (Rosa), Nedzwiecki's
apple tree obtained by micropropagation (Malus
niedzwetzkyana Dieck), Pear (Pyrus), the control
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group was irrigated with water.

Before and after the field tests, soil samples
were taken from the experimental and control
groups of biological objects for a comparative
analysis of the influence of the MOB line on the soil

Results

composition. The analysis of the soil composition
included the following indicators: the content of
humus, nitrogen (N-NO,), phosphorus (P,0,),
potassium (K,0), magnesium (Mg) and pH.

The results of laboratory tests of the effect of the MOB line on the growth of microgreens are shown

in Figures 1 and 2.

Biomass of microgreens (g)

H Control (water)

B Potassium humate

B Potassium humate+ NPK
B Potassium humate+Mg

H Potassium humate+Mo

B Potassium humate+ Fe

Figure 1 — Comparative diagram of the results of the microgreen biomass
of the experimental and control groups

According to the results of a comparative analysis of the biomass of the microgreens "Cress-salad"
from the entire line of the studied MOBs based on potassium humate, the best indicators were observed
in the experimental groups "Potassium humate + NPK" and "Potassium humate + iron", which amounted

to 0.54 g and 0. 51 g respectively.

Sprouts height, cm

Control and experimental groups of microgreens

M sprout height
(max), cMm

M sprout height
(min), cMm

Figure 2 — Comparative diagram of the results of the height of microgreen sprouts
of the experimental and control groups

As shown in Figure 2, the experimental groups
"Potassium humate + NPK" — 4.6 cm, "Potassium
humate + Molybdenum" — 4.3 ¢cm and "Potassium
humate + Iron" — 4 cm.

Of the total number of planted microgreen
seeds, the highest germination rate of 92.6% was
in the experimental groups "Potassium humate +
NPK" and "Potassium humate + Iron".
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As a result of tests of the MOB line for
microgreens, it was shown that the best results
were observed with the biopreparation "Potassium
humate + NPK", which indicates its effectiveness.
Biopreparations "Potassium humate + Iron"
and "Potassium humate + Molybdenum" also
distinguished themselves by good indicators for
the growth of microgreens.
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During the field testing of the MOB line at the
biological objects of the Astana Botanical Garden,
measurements of green spaces were carried out, as
well as an analysis of the composition of the soils
of the experimental and control groups before and
after irrigation.

According to the research results, the best
performance was observed in Blue Spruce
(Picea pungens) when using the biopreparation
"Potassium humate + Magnesium", used to take
into account the needs of this biological object
(Figure 3).

a
Figure 3 — Blue Spruce (Picea pungens) before (a) and after (b) irrigation of the MOB
"Potassium humate + magnesium"

Blue Spruce (Picea pungens) was chosen
as one of the experimental groups of biological
objects, which was characterized by an unhealthy
appearance: a low number of needles, which had
a yellowed color and a dry structure, the presence
of areas affected by sunlight. After the end of the
period of root feeding of the MOB, this biological
object showed an improvement in the state of the
plant, manifested in an increase in the number of
needles that had a bright blue color.

During the period of research, significant
external changes were recorded in other biological

objects: the number of leaves increased, pear tree
fruits were formed, rose bushes stood out with their
lush buds. The results of the above results confirm
the profitability and high efficiency of using this
line of MOBs.

Soil samples were taken from the experimental
and control groups before and after the tests in
order to determine the effect of MOB during root
cultivation. Analysis of soil composition included
the content of the following indicators: humus,
potassium, phosphorus, nitrogen, magnesium.
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Figure 4 — Comparative histogram of the humus content in the soil before and after irrigation
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Figure 5 — Comparative histogram of potassium content in the soil before and after irrigation
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Figure 6 — Comparative histogram of phosphorus content in soil before and after irrigation

40
35
30
25
20
15
10
5
0 4
@0 4{;’@ ‘éil:r é{!}@ Q‘&' Q}o ?f‘@ \1\% ‘éfy Qe & @*v 'é‘?’ & @{\
\@9 @ C:Q *90 & 62? Q\‘"@ ‘\'.@p & é’édb @& ‘g‘ ~6\°0 ‘90&\@‘}
L AN as & o & & Ny & & QSP o W&
VP R $ R S
X 5;0 R R /?;Q ko b & o“\o @/cﬁc} c’éf’% &
& &L - RERP
P 4 NS
c}/
N

EN-NO3 mgkg
before
experience

EN-NO3 mgkg
after
experience

Figure 7 — Comparative histogram of nitrogen content in the soil before and after irrigation
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B Mg mmol/100 g
of soil before
watering

B Mg mmol/100 g
soil after
watering

Figure 8 — Comparative histogram of magnesium content in the soil before and after irrigation

As shown in Figure 4, after watering
biological objects with MOB solutions, 73.3%
of the experimental groups showed an increase
in the humus content in the soil. High results of
humus content were noted in the experimental
groups "Potassium humate + molybdenum" —
0.20% and "Potassium humate + NPK" — 0.22%
on the biological object Dalecarliyskaya Birch
(Betula pendula 'Dalecarlica’). The content of
humus in the soil also increased markedly in
the experimental group "Potassium humate +
magnesium" at the bioobject Nedzvetsky Apple
tree (Malus niedzwetzkyana Dieck), which became
higher by 0.18% than before irrigation with MOB
solutions. In the control group, where irrigation
was carried out only with water, after field trials, a
decrease in humus content by 0.06% was observed.

According to the results of a comparative
analysis of the soil in terms of potassium content
(Figure 5), high results were recorded in the

Discussion

In the course of laboratory and field tests of the
obtained MOB line based on potassium humate,
we revealed positive results of their influence
on biological objects. The most effective results
from the entire line of MOBs were noted for
the biopreparations "Potassium humate + NPK"
and "Potassium humate + Molybdenum", which
manifested itself in their positive effect both on
the growth of microgreens "Cress-salad" and on
the biological objects of the Botanical Garden in
the field tests. It is also worth noting the biological
product "Potassium humate + Magnesium", which

Conclusion
The results of laboratory and field tests of a
line of modified organic biopreparations based

biological object Nedzwiecki Apple tree (Malus
niedzwetzkyana Dieck) when irrigated with a
solution of basic potassium humate and amounted
to 1331.90 mg/kg, which is higher than the control
group by 535.18 mg/ kg. Also, in the experimental
group "Potassium humate + NPK" when watering
roses (Rosa), the content of potassium in the soil
increased to 865.19 mg/kg.

The content of phosphorus in soils after field
tests (Figure 6) significantly increased in the
experimental group "Potassium humate + NPK" on
biological objects Dalekarliyskaya Birch (Betula
pendula 'Dalecarlica’)y — 156.48 mg/kg, Rose
(Rosa) — 80.35 mg/kg and Pear (Pyrus) — 204.22
mg/kg. An increase in the amount of nitrogen in
soils after testing was noted in all experimental
groups (Figure 7). The amount of magnesium in
the soil after the study remained unchanged in most
experimental groups, however, there is a decrease
in their content in five experimental groups.

distinguished itself by its effect when applied to
blue spruce (Picea pungens). This type of biological
object was depleted and poor in vegetation,
however, after the application of a biopreparation
enriched with magnesium, a noticeable change
in appearance was observed, manifested in an
increase in splendor and acquisition of a bright
color. Thus, the results obtained indicate a positive
effect of magnesium on coniferous trees, while the
use in combination with potassium humate is more
effective.

on potassium humate showed a positive effect
on the growth and development of plants. With

102



BECTHMK HAYKM KA3AXCKOI'O ATPOTEXHYECKOI'O MICCAEAOBATEABCKOIO YHUBEPCUTETA VIMEHM C.CEVM®YAAVHA Ne 3 (118) 2023

ISSN 2710-3757, ISSN 2079-939X, CEJIbCKOXO3SIMCTBEHHBIE HAYKH

regard to watercress microgreens, beneficial
effects were seen in biomass, sprout height, and
seed germination. In the experimental groups of
green spaces of the Botanical Garden, an increase
in splendor, the manifestation of bright pigment,
the ripening of fruits, as well as an increase in the

the soil, were noted. Based on the results of the
research, it can be argued about the effectiveness
of the application of the obtained line of MOBs
enriched with such elements as molybdenum, iron,
magnesium, as well as NPK components (nitrogen,
phosphorus, potassium).

amount of elements necessary for plant growth in
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Tyiiin

«Kemip xumusicel xone TexHomoruscsl MHCTUTYThD JKIIC ramsimmaper NPK kommoneHtTepi
(a3oT, dpocdop, kanmii), MOTUOIEH, TEMIp, XKOHE MarHUW CHSKTHI dJIEMEHTTepMeH Oipikripinren «Ka-
3yIJIETyMyC» OpPraHO-MHHEPAJibl THIHAWTKBILIBI HETi3iHAe MOoAM(UKaLUsIIaHFaH OPTaHUKAJIbIK OHO-
npenaparrap (MOB) xkenicin *xacan mIsFapabl. AJBIHFAH OHOIIpenapaTTap TONBIPaKThIH KYPBUTEIMBIHA
JKaKCHI 9cep €Telli, COHBIMEH KaTap ©CIMIIKTEP/iH CTpecKe Te3IMIUTriH apTThipansl. "Kpecc-camar”
Mukpoxaceuinapeiaia MOB skemiciHe 3epTxaHalbIK 3epTTeylep >KYpri3iimi, comaH KeliH Acra-
Ha KaJlaChIHBIH boTaHWKasblK OarblHAaFbl OMOOOBEKTUIEP/Ie KeWIHT1 JallabIK ChIHAKTAP KYPTi3iii,
COHJal-aK ChIHAKTapra JACHiH jKoHE 0J1aH KeiiH TONbIpaK KypamblHa Tangay eTKiziini. MOB xemnicinig
eH TUIMAl HOTIKeNepi «kanuii rymatsl + NPK» xoHe «kanuii rymatsl + MonuOneH» Ouonpenapar-
TapblHIa KepceTinai, Oyn omapapiH «Kpecc-camaTy MHUKPOKACBUITAPBIHBIH ©CYyiHE e, NalaibIK
ceiHaKTapaa boTaHukanbiK 6aKTeIH OMOOOBEKTIIEpiHE e OH dcepiH kopceTTi. CoHnai-aK, «Kaauii ry-
MaTbl + MarHuii» OMonpenaparThl aTal 6TKEH XKOH, 0J1 KoK Hiblpiiara (Picea pungens) KoIAaHFaH Ke3Jie
©3iHiH acepiMmeH epekurenenai. by typanst «C.Celidyimun atbiHgarsl Kazak arpoTeXHUKaIBIK 3epTTey
yauBepcuteTi» KeAK-Fa jxaTaThlH arpodKOJIOTHSIIBIK ChIHAK OPTANIBIFBIHIA (3epTXaHa/1a) ajbIHFaH Tal-
llay HOTWIKEINEpl KydnaHabIpajibl. ATan anTkaHia, rymyctbit, a3oTthit (N-NO,), docdopasin (P,0,),
kanuiinin (K, O), marnuiinin (Mg) kepceTkimrepi xakcapapl. ['ymMycToin Mommiepi 73,3% Toxipubenik
TonTapAa KeOelai, orapblia aTajaFaH KepCeTKIITEpAiH KaiFaH Oeniri OOMbIHINA 1a OH HOTHXKEJIep
OaMKaIbL.

KiaT ce3nep: rymar; TBIHAUTKBIILITAp; MEKPOXKACHUTAAD; OOTAaHUKAIBIK 0AK; TOMBIPAK; OCIMIIKTED;
TYMHH/I 3aTTap.
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AHHOTAUA

Yuaensimu TOO «MHCTUTYT XUMHHU YIS M TEXHOJIOTHHMY» ObUIa pa3paboTaHa M MOIydeHa JIMHEeHKa
MOJIU(HUIMPOBAHHBIX opranndeckux ouomnpenapatoB (MOB) Ha ocHOBe OpraHoMHUHEpaILHOTO YA00pe-
nus «Kasyriaerymyc», B KOMIUIEKCE ¢ TaKUMH 3eMeHTaMu, kak NPK-xommonenTos (azot, ¢ocdop,
KaJuii), MonuoOneH, xene30, Marauid. [lomydyeHnHsle Onomnpenaparsl OKa3bIBalOT OJIArONPHUATHOE BO3-
JeiCTBUE HA CTPYKTYPY MOUBBI, @ TAKXKE YIYUIIAIOT CTPECCOYCTORYNBOCTh. bbutn npoBeeHs! 1adopa-
TOpHBIe ccienoBanus tuHeikn MObB Ha Mukposenenn «Kpecc-canary, 3aTeM Mociae yonme nojieBbe
UCTBITaHUS Ha OM000BeKTax B boTaHnyeckoM camy T. ACTaHBbl, a TAKXKE POBEICH aHAJIN3 COCTABA OYB
10 u nocne ucnbiTanuil. Hanbonee s dexruBable pe3ynbrarsl u3 Beelt nHeiiku MOB, Oblin oTMede-
HBl y Ononpenapata «'ymat xanust + NPK» u «'ymat xanust + MoiaubaeH», 4To mposiBUIIOCH B UX I10-
JIOKHUTEJILHOM BIIMSIHMU Kak Ha pocT MHKpo3eneHHn «Kpecc-canary», Tak 1 Ha 6M000bekTsl borannye-
CKOTO €a/1a B MOJICBBIX MCHBITAHUAX. Tarkke CTOUT OTMETUTh Ononpenapatr «['ymar kanus + Marauii»,
KOTOPBIM OoTiaH4miICs cBoUM 3(dexkroM npu nmpuMeHeHnu Ha roiayooit eim (Picea pungens). O6 stom
CBHUJICTEIILCTBYIOT, MOJYYEHHBIC PE3YJIbTaThl aHaIM3a B arpo’KOJOIMYECKOM HCIBITATeILHOM IICH-
Tpe (madoparopun) nmpu HAO «Kazaxckuii arpoTeXHUYECKHI HCCIICIOBATSILCKUN YHHUBEPCUTET HM.
C.Ceiipynnnnay, a UMEHHO YIy4LIMIIMCh [TOKa3aTelIn cojepxkanus rymyca, azota (N-NO3), dpocdopa
(P205), xamust (K20), maraus (Mg). Conepikanue rymyca yBeIMIHI0Ch y 73,3% ONBITHBIX IPYIIIL, 110
OCTaJIHBIM BBILICHIEPEUNCIICHHBIM MTOKA3aTeNsIM TakKe HAOMIOAATNCh TIOJI0KUTEbHBIE PE3YIbTATHI.

KitroueBble ciioBa: rymar; yaoOpeHHs; MUKPO3€JIeHb; O0TaHMYECKHI caJl; OYBa; PACTCHUS; TyMH-
HOBBIE BEIIECTBA.
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