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RESEARCH OF PRODUCTION TECHNOLOGIES,
MICROBIOLOGICAL AND AGROCHEMICAL CHARACTERISTICS
OF FERTILIZERS BASED ON MONO-, DYCALCIUM PHOSPHATE
WITH ZINC PHYTO-COMPOUND
Communication 2. Study of microbiological and agrochemical
characteristics of a composition based on mono-, dicalcium phosphate
with a phytocompound of zinc

Abstract. On model soil samples, the positive effect of the composition based on
mono-, dicalcium phosphates with a phytocompound of zinc on the number of soil micro-
organisms affecting the nitrogen and phosphorus nutrition of plants and the accumulation
of easily hydrolyzable nitrogen and mobile forms of phosphorus pentoxide in the soil was
established. Achieved: an increase in the number of nitrogen-fixing microorganisms in
comparison with the standards in 3.14-3.2 times and phosphate-mobilizing 3.4-3.42 times;
accumulation of soil 11.5-12.7% of easily hydrolyzable nitrogen and 6.9-8.1% of mobile
forms of phosphorus pentoxide. In the reference variants, there is a decrease in the content
of phosphorus pentoxide mobile forms by 6.9-8.3%, which is associated with the retro-
gradation of phosphorus pentoxide. A decrease in the number of oligotrophs and deni-
trifiers, decomposing humus, and nitrate nitrogen of the soil by 2.18-2.15 times and 2.5-
2.56 times is the basis for the preservation of soil fertility. Under the conditions of a micro-
plot experiment, it was determined that the compositions containing a Phyto compound of
zinc provide an increase in the yield of raw cotton in comparison with the standards — mono-,
dicalcium phosphates 3.9 and 4.3 c/ha. The data obtained are in good agreement with pheno-
logical observations, the content of nutrients in the middle of the growing season, and the
results of microbiological studies.

Keywords: monocalcium phosphate, dicalcium phosphate, zinc phytocompounds.

One of the main disadvantages of phosphorus-containing fertilizers is the low
utilization rate of nutritious phosphorus pentoxide, which does not exceed 20-22%
[1-2]. The fact of low efficiency of phosphorus pentoxide fertilizers is associated
with its retrogradation in the soil with the formation of compounds not assimilated
by the plant.
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The purpose of this communication is to study the microbiological and
agrochemical characteristics of the basis of mono-, dicalcium phosphate with the
phytocomposition of zinc.

Tasks: a study on model soil samples the effect of compositions based on mo-
no-, dicalcium phosphate and zinc phytocompounds on the number of soil micro-
organisms, accumulation of nitrogen and phosphorus pentoxide in the soil; studying
the microbiological and agrochemical characteristics of the compositions on a
micro-plot experiment on sowing cotton [3-4].

1. Study of the microbiological characteristics of fertilizer compositions
on model soil samples, determination of the accumulation of nitrogen and
phosphorus pentoxide in soil. In model soil samples, the effect of mixtures of
ammonium nitrate (AN) and monocalcium phosphate (MPP), AC and dicalcium
phosphate (DCP), compositions of MCP with a phyto zinc compound (PZC) and
DCP with PZC on the number of soil microorganisms providing plant nutrition and
decomposing nitrogen was studied soil, as well as the accumulation of nitrogen
phosphorus pentoxide in the soil.

Input parameters for research:

1. Soil from - for sowing cotton, containing N-22.5 mg/kg of soil. P,Os —
15.1 mg/kg soil, humus — 1.5%;

2. A mixture of ammonium nitrate and monocalcium phosphate (mass ratio
N: P,Os = 1: 0.5, the amount of N is 200 kg/ha, P20s is 100 kg/ha);

3. A mixture of ammonium nitrate and dicalcium phosphate (mass ratio
N: P>,Os = 1: 0.5, the amount of N is 200 kg/ha, P2Os is 100 kg/ha);

4. A fertilizer composition obtained on the basis of ammonium nitrate and
monocalcium phosphate with a phyto-zinc compound (mass ratio N: P.Os = 1: 0.5,
the amount of N-200 kg/ha, P.Os-100 kg/ha);

5. Fertilizer composition obtained on the basis of ammonium nitrate and
dicalcium phosphate with a phyto-zinc compound (mass ratio N: P.Os = 1: 0.5,
amount of N-200 kg/ha, P20s-100 kg/ha).

Research output parameters:

1. The number of soil microorganisms providing nitrogen and phosphorus
nutrition, as well as decomposing humus and nitrate nitrogen of soils.

2. Accumulation of nitrogen and phosphorus pentoxide in soil. Experimental
conditions: The test samples were introduced into the soil with a moisture content
of 16.8%, mixed and placed in a thermostat, kept for 30 days at a temperature of
25°C; to maintain stable soil moisture, water was added to a moisture content of
16.8%; every 10 days, the content in the soil of easily hydrated nitrogen and mobile
forms of phosphorus pentoxide was determined; at the end of the growing season,
the number of microorganisms in the soil was determined, the number of soil
microorganisms providing nitrogen and phosphorus nutrition, mineralizing humus
and decomposing the nitrate-nitrogen of the soil.

Tables 1 show the obtained results of changes in the content of easily
hydrolyzable nitrogen and the mobile form of phosphorus pentoxide in model soil
samples. It was found that at the end of the experiment in the samples using a
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mixture of mono-, dicalcium phosphates and ammonium nitrate, a decrease in the
content of easily hydrolyzable nitrogen by 1.5-3.9% and a mobile form of
phosphorus pentoxide by 6.9-8.3%, and in the case of mono- and dicalcium
phosphates of zinc phytocompounds there is an increase in the content of easily
hydrolyzable nitrogen by 11.5-12.7% and mobile forms of phosphorus pentoxide —
6.9-8.1%.

Table 1 — Changes in the content of easily hydrolyzable nitrogen and mobile
form of phosphorus pentoxide in model soil samples

Times of Day

Ne Etalons 0 10 20 30

N P20s | N | P2Os | N | P2Os | N | P20s
1 | Etalon-1 soil + MPP+ ACN: 252 | 17,2 [248| 16,6 |245| 16,0 | 242 | 158

P>0s=1:0.5

2 Etf_lgns'z soil + DPP+ASN:P2Os | 555 | 172 |253| 168 [250| 164 | 248 | 160
3 ?ogg MPPFSC+ASN:P20s= | 555 | 172 |271| 17,9 |27.8| 183 | 281 | 186
4 f_%"; DPPFSTS +ASN:P20s= | 55 | 172 |273| 17.8 |279| 180 | 28.4 | 184

The fact of a decrease in the content of easily hydrolyzable nitrogen and
phosphorus pentoxide (table 2) in the case of standard fertilizers and an increase in
the use of a composition based on mono-, dicalcium phosphates with Phyto-zinc
microorganisms, an increase in the number of oligratrophs and denitrifiers that
decompose humus and nitrate nitrogen of the soil, then when using compassion-
based on mono-, dicalcium phosphates with a phytocompound of zinc (options 3
and 4), an increase in the number of reducing and phosphate-mobilizing micro-
organisms occurs, a decrease in the number of oligotrophs and nitrate soil nitrogen.

Table 2 — The effect of mono-, dicalcium phosphates with a phytocompound of zinc
on the number of soil microorganisms

The number of soil microorganisms,
. million CFU in 1.0 g of soil
Options
L phosphate- . .
freeliving i oligotrophs | denitrifiers
mobilizing

Control-soil 0,46 0,58 8,4 6,8
Etalon-1 Soil + MPP + AS N: P20s = 1:0.5 0,48 0,60 12,7 16,3
Etalon-2 Soil + DPP + AS N:P20s =1:0.5 0,47 0,61 12,3 16,4
Soil + MPP FSC + AS N: P20s =1: 0.5 1,51 2,08 5.8 6,4
Soil + DPP FSC + AS N: P20s=1: 0.5 1,52 2,09 57 6,2

The data obtained are of great theoretical and practical importance for the
creation of a new class of phosphorus-containing fertilizers that ensure the presser-
vation of soil fertility, increase the efficiency of phosphorus pentoxide fertilizers
and obtain high-quality crop yields.
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2. Study of the microbiological and agrochemical characteristics of the
compositions on a micro-plot experiment on cotton crops. A micro-plot
experiment with three replicates was laid in 2019. The experiment is placed in one
tier, the size of the plots is 8 m?, the area for the experiment is 96 m2. mono-,
dicalcium phosphates and their compositions with a phyto-zinc compound were
introduced before sowing on April 28, 2019, in combination with harrowing,
ammonium nitrate - on June 24, 2019, at the beginning of the budding phase. The
agrotechnical of the experiment is generally accepted for the Maktaaral cotton-
growing zone. The sowing of seeds was carried out on April 29, 2019. cotton seeds
Maktaaral-4005, first reproduction. The micro plot experiment scheme is shown in
table 3.

Table 3 — Scheme of micro-plot experiment on light gray soil during cotton cultivation

The introduction Application of MPP, DPP
of the AU in and their composition
Ne Options terms of the N in terms of P205 before
phase of budding, sowing, g/ 8 m?
g/8m?
1 | Etalon-1. MPP + AS N: P20s=1:0.5 160 80
2 | Etalon-2. DPP + AS N: P20s=1:0.5 160 80
3 | MPPFSC +AS N:P205=1:0.5 160 80
4 | DPPFSTS + AS N: P205=1:0.5 160 80

Table 4 presents the results of phenological observations, plant growth and
development, and the yield of raw cotton. From the data obtained, it follows that
the development of plants is ahead in growth in the case of variants where
compositions containing a phyto compound of zinc were used, characterized by the
height of the main stem, the number of buds, fruit branches, and bolls [5]. If the
average Yield in the reference variants has a value of 25.7 c/ha, then the compo-
sitions containing a phytocompound of zinc provided a yield of raw cotton of 29.6
and 30.0 c/ha, which provides an increase in yield of 3.9 and 4.3 c/ha or 15.1 and
16.7%.

Table 4 — Plant growth and development and the yield of raw cotton

Height of the main The The number| The -
i . Produc- | Average yield
. stem according to | number of fruit number L .
Options : tivity, increase to
the growing season, | of buds, | branches, | of boxes,
c/ha benchmarks
cm pcs. pcs. pcs.
Date 1.06.19 | 1.09.19 | 1.07.19 1.08.19 1.09.19 | 20.10.19 | c/ha %
1 12,0 64,5 5,9 53 5,9 25,6
2 12,1 64,8 6,0 53 5,9 258
3 13,6 68,4 7,1 6,2 6,2 29,6 39 15,1
4 13,8 68,5 7,1 6,3 6,2 30,0 4,3 16,7
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Analysis of soil and plants for the content of nutrients and the number of soil
microorganisms in the middle of the growing season according to options (tables 5
and 6) is in good agreement with the data in table 5.

Table 5 — The content of nutrients in the soil (0.0-30.0 cm) and plants
in the flowering phase of cotton (light gray soil) (mid-growing season)

Indicators
Options soil, mg / kg Plant,%
N P20s K20 N P20s K20
1 25,6 15,4 114,0 0,91 0,72 1,0
2 259 15,8 114,0 0,91 0,72 1,01
3 284 19,1 138,0 0,94 0,74 1,21
4 25,7 19,4 138,0 0,94 0,75 1,20

Table 6 — The effect of mono-, dicalcium phosphates with a phytocompound of zinc
on the number of soil microorganisms

Options The number of soil microorganisms, million CFU in 1.0 g of soil
freeliving phosphatemobilizing oligotrophs denitrifiers
1 0,43 0,59 11,4 154
2 0,43 0,60 11,3 15,3
3 14 1,86 6,6 7,2
4 1,43 19 6,5 7,2

It has been shown that compositions containing zinc Phyto compounds
(options 3 and 4) contribute to a greater accumulation of nutrients both in the soil
and in plants, as well as the number of microorganisms that ensure the preservation
of humus and nitrate-nitrogen in the soil [6-7].

Conclusions.

1. On model soil samples, the positive effect of a composition based on mono-
, dicalcium phosphates with a phytocompound of zinc on an increase in the number
of soil microorganisms affecting the nitrogen and phosphorus nutrition of a plant
and a decrease in the number of oligotrophs and denitrifiers decomposing humus
and nitrate nitrogen of the soil is shown. Accumulation of nitrogen and phosphorus
pentoxide in the soil has been achieved.

2. Under the conditions of a micro-plot experiment, it was determined that the
compositions containing a phytocompound of zinc provide an increase in the yield
of raw cotton in comparison with the standards - mono-, dicalcium phosphates 3.9
and 4.3 c/ha. The data obtained are in good agreement with phenological obser-
vations, the content of nutrients in the middle of the growing season, and the results
of microbiological studies.

173



XUMHYECKHHU )XYPHAJI KA3AXCTAHA

REFERENCES

[1] Usmanov S., Idrisov D.A., Issekeshev A.O. Restoration of soil fertility, protection and
nutrition of plants. Strategic policy of LLP Agroindustrial Concern "Sunkar" in solving problems.
Almaty, 2003. 404 p.

[2] Usmanov S. Biologics and biofertilizers, soil fertility, harvest. Almaty, 2006. 222 p.

[3] Andreev M.V. Technology of phosphorous and complex fertilizers / Andreev M.V., Brod-
sky A.A., S.D. M.: Chemistry, 1987. 464 p.

[4] Straaten P.V. Agrogeology, The Use of Rocks for Crops. Enviroquest (pub.). 2007. Chapter
4. P. 87-164.

[5] Fertilizers, their properties and uses / Under ed. D.A. Korenkova. M.: Kolos, 1982. 415 p.

[6] Margolis F.G., Unanjanc T.P. Complex Fertilizer Manufacturing. M.: 1. Chemistry, 1968.
204 p.; U.S. Geological Survey, 2014. Mineral commodity summaries 2014: U.S. Geological Survey,
196 p.

[7] Geological Survey. 2015. Mineral commodity summaries 2015: U.S. Geological Survey,
196 p.

Pe3iome

M. A. XKonmaeanbemosa, C. Yemanos, 1. Batibawaesa,
K. V. Maxmyoos, P. Y. Maxmyoos, X. Ycmarnos

MOHO-, Z\[}I/IKAHBHI/H‘/'I(DOC(DAT, MBIPBIIT HET'I3IHAEI'T
OUTOTBIHAUTKBIILITAP/IBIH AJTY TEXHOJIOT'MACBIH J)KOHE
MUKPOBUOJIOT'UAJIBIK, ATPOXUMUAJIBIK CUITATTAMAIJIAPBIH 3EPTTEY

MoenbiK TOMBIPAK YITUIEPIHAE JKEHUT THAPOIM3ICHETIH a30TKa koHe (ocdop
MEHTAOKCHIIHIH JKbIJDKbIMAIIBI (hOpMasiapblHA SCEp €TETiH TOMbIpaK MUKPOOpPraHU3MIe-
PiHIH CaHbIHA MBIPBI (PUTOKOCBHUIBICHI 0ap MOHO-, IuKainbluuil Gocdarrapsl Herizinaeri
KOMIIO3HITUSHBIH OH 9cepi aHBIKTAIIBI.

Hotmxkene a30TThI OCKITETiH MUKPOOPTaHU3MACP CAHBIH ATAJIOHAAPMEH CAJBICTHIP-
raHna 3,14-3,2 ecere xoHe ¢pocharmodmnaeymi — 3,4-3,42 ecere apTTHIPYFa; TOMBIPAKTHIH
11-11,5% >keHiN THAPOTU3ACHETIH a30TTHIH koHE 7,98-8,14% Qocdop meHTaOKCHIIHIH
JKBUDKBIMAJBl HBICAHJAPBIHBIH KHHAKTATYbIHA. COHBIMEH Oipre TONBIPAKTHIH Kapamripiri
MEH HUTPATTHI a30ThIH BIJBIPATATHIH OJMTOTPOGTAp MEH JCHUTPHU(UKATOpPIAD CAaHBIHBIH
2,18-2,15 ece xoHe 2,5-2,56 ece TOMEHCYI TOMBIPAK KYHAPJBUIBIFBIH CAKTAY/IbIH HETi3i
60161 TaObLTAIBI.

DranoHIbIK HycKanapaa, hochop meHTa0KCHIHIH PeTOrpaalusIChIMeH OaiIaHbICThI
OHBIHKBI/DKBIMAJIBI HBICAHJAPBIHBIH MeJIIepi 6,97-8,12%-ra ToMeHaereHi Oaitkanabl.

MHuKpOOeIIIEKTIK TOKIpHOe KarJaibIHIa KYPaMbIH/a MBIPBIIITHIH (PUTOKOCHUIBICHI
0ap KOMITO3WIMSIIIAP STANIOHAAp — MOHO-, AWKaibnuidocdaTTap MEH calbICTRIpFaH/a-
IIMTTI MaKTa JaKbUIBIHBIH OHIHIH apTyslH 3,9 1/ra xoHe 4,3 1/Ta aHBIKTAIIbl. AJBIHFaH
JepekTep (HEeHOJIOTHSIBIK OaKpLIaylIapra, BereTallUsUIbIK KE3CHHIH OpPTAChIHIA KOPEKTIK
3aTTap]blH KYpaMblHa >KOHE MHKPOOHMOJIOTHSIIBIK 3€pTTEYJIEp/AiH HITIKelepiHe colikec
Kenenl.

Tyiiin ce3nep: Kypambinaa ¢pochop 6ap THIHAUTKBIIITAP, MBIPBIII, MOHO-, TUKAJIbLIUI
(dhocdatel, GUTOKOCHUTBIC, (hUTOMpEnaparTap.
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Pe3rome

M. A. XKonmaeanbemosa, C. Yemanos, 1. Batibawaesa,
K. V. Maxmyoos, P. V. Maxmyoos, X. Ycmanos

UCCJEIOBAHUE TEXHOJIOI' M TTOJIYYEHHU S MMKPOBMOJIOT'MYECKNX
1 ATPOXMMMYECKHNX XAPAKTEPUCTUK ®UTOY JOBPEHNN HA OCHOBE
MOHO-, JUKAJIBIIUNDOOCDATA C PUTOCOEJVUHEHMEM [TUHKA

Ha MozmenbHBIX MOYBEHHBIX 00pa3nax yCTaHOBICHO HOJIOKUTENBHOE BINSHAE KOMITO-
3N HAa OCHOBE MOHO-, TUKambIuidocdaroB ¢ GuTocoeAMHEHHEM LIMHKA HA YHCIICH-
HOCTH ITTOYBCHHBIX MHMKPOOPTaHM3MOB, BIMSIOIMINX HA a30THOE M (OCHOpHOE NMUTaHHE
pacTeHHWii W HaKOIUIGHHE B IIOYBE JIETKOTHIPOJIM3YEMOIo a30Ta M IOABWXXHBIX (hOopM
neHTraokcuna Qocdopa. oCTUTHYTO: MOBHIIICHHE YHCICHHOCTH a30T(HUKCHUPYIOMINX
MHKPOOPTaHU3MOB B CpaBHEHHE C 3TAIOHaMU B 3,14-3,2 paza u hocharmMoOmInpyomumx —
3,4-3,42 pasa; Hakorutenue B mouse 11-11,5 % nerxoruaposmsyemoro azora u 7,98-8,14 %
HMOJBIXHBIX (OpM TeHTaokcuna ¢ocdopa. IIpn 3TOM CHMKEHHE YHCICHHOCTH OJIH-
roTpo(oB ¥ ASHUTPU(HUKATOPOB, PA3IaraolIuX IyMyC M HUTPATHBIA a30T MOYBHI B 2,18-
2,15 paza u 2,5-2,56 pa3a — oCHOBa COXpaHEHUS IOYBEHHOTO MJIOIOPOAUS.

B sranoHHBIX BapHaHTaxX HAOMIOIAETCS CHIDKEHHE COACPKaHUS MOABIDKHBIX (OpM
nenraokcuna ocdopa Ha 6,97-8,12 %, uto cBs3aHO ¢ peTorpaanuel neHraokcuaa goc-
¢opa. B ycIoBHAX MUKPOIEITHOUYHOTO OIBITA OTIPEIENICHO, YTO KOMIIO3UIINH COAEPIKaIIHe
(uTocoeHEHNE TMHKA 00ECTIeunBalOT MPUOABKY ypoXKas XJIOMKa-ChIplia B CPABHEHUH C
JTaJIOHaMH — MOHO-, AuKanpiuidochatamu 3,9 u 4,3 1/ra. [lomyueHHbIe TaHHBIE XOPOIIO
coryacyrorcsi ¢ peHOJIOTHIECKIMHU HAOMIOACHISIMH, COJICPKaHNEM B CEpEIMHE BETCTAINH
MUTATENbHBIX 3JIEMEHTOB U pe3yJIbTaTaMi MUKPOOHOJIOTMYECKUX HCCIEIOBAHUM.

KaioueBsbie cioBa: dochopconepixaromue yjo0peHusi, IIMHK, MOHO-, AUKAJIbIHNA-
¢docoar, purocoeauHeHus, GUTONpENAPATHI.
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