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The effect of the Megamix preparation and complex mineral
fertilizers on germination and photosynthetic productivity of
spring wheat
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Abstract. The method of presowing and foliar treatment ofirgpiwheat crops with various growth-
regulating preparations should be referred to abmnof promising techniques that provide increased
productivity and quality of crop productiohe conducted studies have shown that the higtedses of
germination energy and laboratory germination dyngomesowing treatment of seeds with experimental
preparations were found in the option Megamix-zifike use of various modifications of the Megamix
preparation for presowing seed inoculation contdbuto an increase in the field germination of the
experimental crop according to all options, depegdin the year of the study. On average, over #agsy

of the research, the used modifications of the Meégereparation and their combination with mineral
fertilizers contribute to an increase in produdyivby 0.51-3.23 kg/ha, the best result over conisol
ensured by the use of the Megamix-zinc modificattmmpared to complex sulfur-containing mineral
fertilizers, which is 11.83 %. Thus, the use opemmental preparations and their combinations with
complex mineral fertilizers has a positive effentproduction processes which ultimately contributean
increase in the productivity of spring wheat.

1 Introduction

Ulyanovsk oblast is the largest part of the Volggion 2 Materials and methods
that produces commodity grain of soft spring wheat.
However, wheat yields in the region are relativiely
and unstable. One of the main reasons for thiseigpbor
quality of the seed material due to cultivatiortta$ crop
without balanced mineral nutrition in soils withlaw
content of trace elements. The presowing and foliar
treatment of spring wheat crops with various
modifications of the Megamix preparation (Megamix —
profi, Megamix-nitrogen, Megamix-zinc) should be
referred to the promising methods that provide réhér
increase in the yield and quality of plant products

This task is of great importance because in pralctic
crop production it is important to find ways to liease
the productivity of plants, improve their quality
indicators, and their resistance to various adverse
environmental factors.

At present, the studies are under way due to
incomplete study of the effect of the Megamix
preparation and complex sulfur-containing mineral

fertilizers on physiological and biochemical preses in solution per 1 ha or as a separate technological

particular on laboratory germination, field gernioa, : ' :
seed growth and seed germination energy, dry matterOperatlon' In the field experiment, there were tyoes

accumulation, growth of phytomass and net of fertility: type 1 — natural fertility, type 2 with the

. - . application of experimental mineral fertilizers.
5233;@&32%&3?%? of the soft spring whea The soil of the experimental field is leached black

soil of medium thickness, medium loamy soil witle th
following agrochemical characteristics: humus cohte

The studies were conducted in laboratory and field
conditions of P.A. Stolypin Ulyanovsk State Agraria
University. The experimental crop was spring whefat
the “Ulyanovskaya 100" variety. The technique of
conducting the field experiment was that generally
accepted for small plots, the replication was foldfthe
arrangement of options in the experiment was
randomized, the plot area was 2G. he objects of
research were the following: various modificatiafishe
Megamix preparation (Megamix — profi, Megamix-
nitrogen, Megamix-zinc) and complex mineral-
containing sulfur fertilizer diammofoska 18P15K15S10.
Before sowing, the seeds were treated with growth
regulators. When the tillering phase came, foliar
treatment of the crops with the studied preparatiwas
carried out at the concentrations recommended by th
manufacturer. The application of experimental
preparations can be carried out simultaneously tith
use of herbicides in the amount of 200 liters ofkimg
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4.3 % (medium humus soil), pH 5.8-6.8 (slightlydgi

germination of the experimental crop in all cases

the content of mobile phosphorus and potassium,depending on the year of the study. The highestevat

107-142 and 103-135 mg/kg of soil respectively 80 % was found in the option Megamix — zinc, the
which was found in the aantr

the amount of absorbed bases is 25.5-27.8 mg -option. Both values were obtained in 2019 which was
characterized by unfavorable weather and climatic

(increased), the degree of base saturation is 98.8-%,

equivalent/per 100 g of soil.

Meteorological conditions over the years of thalgtu
were different in temperature and soil
conditions which allowed us to study comprehensivel
the effect of the factors used.

3 Research results

Plant growth regulators, their artificial analogs o
compositional preparations, which contain a baldnce
complex of phytoregulators, biologically active
substances, microelements make it possible to
purposefully control the most important processés o
plant growth and development, and effectively use t
potential capabilities of plants [1-4].

seeds over a definite period. It characterizesabilty of
seeds to produce even germination in the field khic
means good standirand survival of plants.

lowest one is 71.4 %,

conditions during the seed germination period, Wwhic

under stressful conditions for seeds (Table 2).

moisture proves the effectiveness of the experimental pedjmanrs

Table 2. The effect of various modifications of the Megamix
preparation on field germination of the spring wthesiety
“Ulyanovskaya 100", (average over the years ofasd®

Option Field germination, %
Control 72.2
Megamix-profi 74.4
Megamix-nitrogen 77.6
Megamix-zinc 79.6

The growth vigor of seeds is the potential abibfy
seeds to rapidly germinate and form strong seesllilig
Germination energy is the percentage of germinatedlargely characterizes the ability of seeds to geate in
the field and the degree of their subsequent dpvetnt.

From the data of table 3 one can see that the
maximum length of germinal seedlings (4.75 cm) and

Laboratory germination is the main indicator of germinal roots (8.01 cm) was in the option of Megam

sowing qualities of seeds, determining
physiological condition. Laboratory germinationsafeds

is understood as the number of standardly gerndnate
seeds for a certain period (mainly 7-10 days) $§ample
taken for analysis. It gives a better understandihthe
real possibility of obtaining seedlings of plants the
field.

The conducted studies have shown that the highes
values of germination energy and laboratory gertiona
during pre-sowing treatment of seeds with experbalen
preparations were seen in the option of Megamig-zin
Germination energy was 89.6 % (2018), 89 % (2019),
laboratory germination was 97.5 % (2018) and 97.8 %
(2019) (Table 1).

Table 1.The effect of various modifications of the Megamix
preparation on germination energy and laboratorgngeation
of the spring wheat variety “Ulyanovskaya 10(8verage
over the years of research)

their zinc.

Table 3. The effect of various modifications of the Megamix
preparation on the growth vigor of seeds of théngpwheat
variety “Ulyanovskaya 100", (average over the yedrs

research)
Option Length of Length of
! germinal germinal
seedlings, cm roots, cm
Control 4.04 7.20
Megamix-profi 4.22 7.52
Megamix-nitrogen 4.42 7.74
Megamix-zinc 4.72 7.97

Table 4. The effect of various modifications of the Megamix
(M) preparation on the accumulation of dry mattespring
wheat plants of the variety “Ulyanovskaya 100”,Hay/

(average over the years of research)

Growth and development phases

o . Ear Milky
Option Germination Laboratory Tillering Shooting formation ripeness
energy, % germination, % Variant Control
Control 83.5 91.9 416.42 | 2079.86|  4101.225]  5507.4]L
Megamix-profi 84.9 93.9 Variant Megamix-profi
Megamix- 88.6 958 428.04 | 2125035]  4236.875]  5861.8]
Menlztirr?]?)?-rz]inc 893 977 Variant Megamix-nitrogen
g i : 434425 | 2130.86| 4239.88] 5810.515
Field . . h b ¢ d Variant Megamix-zinc
leld germination is the number of emerge 437515 | 2160.715]  4302.81]  6039.605
seedlings, expressed as a percentage of the nuohber .
d inated. N fact infl field Variant Control + NPKS
seeds germinated. -INUMerous tactors Influence  fie 43981 | 2189.02] 432985] 6020.645
germination: the soil-climatic conditions of theneg soil - . -
roperties, meteorological conditions, biological Variant Megamix-profi + NPKS
P > : ’ ) 44544 | 2207.555]  4402.685]  6175.975
characteristics of crops, diseases and pests, iy, Varant M it + NPKS
level of agricultural technology and farming praes. 4105 a“an| 2‘;%%'3;'57' roge4n450 35] 6204605
The results obtained show that the use of various : ! ==l 'S :
modifications of the Megamix preparation for presuyv Variant Megamix-zinc+NPK
457.53 | 2245.555] 4523.56 | 6261.9p

seed inoculation contributes to an increase ind fiel
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Dry matter of plants is represented in 90-95 % by

Table 6. The effect of various modifications of the Megamix

organic compounds — proteins and other nitrogenous (M) preparation on NPP in spring wheat plants,’gser day,

substances, carbohydrates (sugars, starch, filsetinp

(average over the years of research)

substances), fats, the content of which determthes
quality of the yield. The accumulation of dry matbey

plants is the final result of their interaction hvit

environmental factors and allows us to make a4

judgement about the conditions of growth and

development, responsiveness to farming practices.
The increased rate of dry matter accumulation in al

phases of growth and development was observedein t

option Megamix-zinc in 2018 with favorable weather
conditions and previously fertilized soil. Durindnet

tillering phase it was 459.89 kg/ha, in the shapferiod

it was 2259.64 kg/ha, in the ear formation phaseais
4558.93 kg/ha, and in the phase of milky ripenesgas

Option Ear Milky
Shooting formation ripeness
Control 9.08 12.83 10.19
Megamix-profi 9.12 13.14 10.63
Megamix- 9.27 13.07 10.76
nitrogen
Megamix-zinc 9.30 13.37 10.96
Control + NPKS 9.29 13.37 11.26
Megamix — profi
+ NPKS 9.36 13.32 11.32
Megamix —
nitrogen+ NPKS 9.45 13.49 11.44
Megamix — zinc+
NPKS 9.50 13.72 11.65

6265.66 kg/ha. The application of mineral fertitzdad a
positive effect on the increase in the dry matter
accumulation by plants of the experimental crofb(@d).

The results of the two year studies on the efféct o
various modifications of the Megamix preparationtioa
relative phytomass growth of spring wheat plants ar
shown in Table 5.

The data show that under the influence of the
Megamix-zinc preparation applied together with the
application of a complex mineral sulfur-containing
fertilizer, there is a maximum increase in the phyass
growth rate on average over 2 years by 0.52 mgtgen
shooting phase, by 0.72 mg/g in the ear formatiaasp
and by 0.56 mg/g in the phase of milky ripeness.

One of the indicators characterizing the production
process of plants is the net photosynthetic prodtgct
(NPP). This indicator is often used in scientifesearch
to determine the photosynthetic activity of croplse net
photosynthetic productivity is the amount of drytrea
in grams accumulated by 1%rof leaf surface in 1 day
(Table 6).

Table 5. The effect of various modifications of the Megamix
(M) preparation on the relative growth rate of gingaiss of the
spring wheat variety “Ulyanovskaya 100", mg/g pay dor 10

plants, (average over the years of research)

Option Shooting . Ear_ _Mllky
ormation | ripeness
Control 2.17 4.62 3.88
Megamix-profi 2.22 4.89 4.08
Megamix- 2.28 4.96 4.165
nitrogen
Megamix-zinc 2.31 5.1 4.28
Control + NPKS 2.33 5.12 4.305
Megamix-profi +
NPKS 241 5.13 4.395
Megamix-
nitrogen+ NPKS 2.45 5.22 4.42
Megamix-zinc+
NPKS 2.69 5.34 4.44

The maximum value of the NPP is observed in the
option of Megamix-zinc with the application of colep
mineral fertilizers, in the shooting phase — 9.5ty
(2018), in the ear formation phase — 13.88°(2018),
in the phase of milky ripeness — 11.70 §(&019).

The yield of crops is the main factor that deteresi
the volume of crop production. Therefore, much
attention is paid to this indicator. The factordiw# yield
change are the following:

« environmental and climatic ones: soil fertility;ilso
texture; terrain relief; temperature condition; gnd
water level; rainfall, etc.;

e economic ones: quantity, quality and structure of
fertilizers applied; the quality and terms of aléld
work; seed quality; a change in the varietal contjors
of crops; liming and gypsum application to the ;stiie
control of diseases and pests of plants; cropiootah
crop rotation fields, etc.

The crop yield, in addition to the abovementioned
factors, depends on a number of other agrotechnical
measures: the quality and methods of cultivatirgsthil,
planting crops in the fields of crop rotation, nmath and
terms of tending crops, the use of biological and
chemical means of crop protection, liming, gypsum
application, etc. A significant resource for ineg
production in crop production is to improve theusture
of sown areas, i.e. an increase in the share of mor
productive crops in the total sown area. An impurta
resource for increasing production of crops isaige the
return on fertilizers, which, in turn, depends be tlose
and quality of fertilizers, their structure, ternasnd
methods of application to the soil. An importargaerce
for increasing production is preventing losses rmyri
harvesting.

Introduction of the most productive crops and
varieties and improvement of the agricultural tedbgy
of their cultivation occupied the leading place agohe
most important resources for increasing the vyiefd o
agricultural crops. In plant growing, special atiem has
been paid recently to the introduction of technidegf
applying  physiological biochemically active
substances (liquid fertilizer mixtures of growth-
promoting and growth-regulating nature) in the
cultivation of agricultural crops including sprimgheat.

The studies of many authors have shown a positive
impact of such preparations on the production meese
and productivity of many crops [5-8]. Yielding cajfig
is the main integral indicator of agricultural csowhich
directly demonstrates the effectiveness of various
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agricultural operations and is a fundamental measur and low air temperature which are extremely necgssa
assessing the effect of various factors on fielapsr In during these phases of ontogenesis.

addlgon todge_nle(;tlc _Characterlstlcs, In ord%r t(ézob Table 8. The effect of various modifications of the Megamix
st_ea y good yields, It Is necessary _to provideptiaets (M) preparation on the elements of the yield stitebf the
with nutrients as much as possible throughout the spring wheat variety “Ulyanovskaya 100”, (averagerdhe

growing season. The intensity of the course of years of research)
production processes in crops, and, as a consegunc : :
this, the level of yielding capacity, largely depean Plant | Spike h:‘“mb.er Grain | Weight
weather and climate conditions during the growing | height, | length, | & 9/0S _Weight | of 1000
’ ' per ear, inan ear, | grains,
season. cm cm ocs.
The data obtained as a result of the studies shatv t , | g- 9.
the preparations used in the experiment with springl—-— 3% |Vanzzr:3t&)onltro 050 | 55
wheat and their combinations with complex mineral : . vari M. . f.' :
fertilizers  significantly activate physiological — 7243 | 9 70ar||ant zeegzgmlr -pr0|084 | 34.00
biochemical and production processes, provide ' V Y — 't - :
optimization of the mineral and air nutrition ofrs allant Viegamix — nirogen
: : ; 7292 | 978 |  26.25 | 085 | 3435
wheat plants during ontogenesis. As a result &, thie - - .
observe an increase in the yield of the experinientg Variant Megamix — zinc
' 7337 | 9586 | 2635 | 0.90 | 3475
Table 7. The effect of various modifications of the Megamix Variant Control + NPKS
preparation¥I) on the yield of the spring wheat variety 73.63 | 9.86 | 26.70 | 0.91 | 35.06
“Ulyanovskaya 100" (2018-2019), a/h Variant Megamix — profi + NPKS
Options Yield Increase oL |Valr%r?:lv|legani'7l75n't|rogen+1l.\lOF?KS| =
Py | IX =Nl
| 2018 | 2019| Mean | c/ha | 9% 7835 | 1014 | 2805 | 107 | 3549
Con_tro . 3034 | 24.28| 27.31 ~ _ Variant Megamix — zinc+NPKS
Megamix-profi| 30.79 | 24.85| 27.82 | 0.51 1.87 78.61 | 10.21| 28.26 | 1.10 | 35.90
M‘?tgam'x' 32.00 | 25.12| 2856 | 1.25 | 4.58 _ . _ _
nitrogen The spike productivity, that is, the number of gsai
Megamix-zinc| 32.85 | 25.50| 29.18 | 1.87 | 6.85 in the ear and the weight of grain in the ear, also
Control + NPKY 32.22 | 25.66] 28.94 | 1.63 | 5.97 increased with the use of growth regulators andptexn
Megamix-profi mineral fertilizers.
32.40 | 25.90| 29.15 1.84 6.74 . .
+ NPKS From the data given (Table 8) it follows that on
Megamix- average for 2018—-2019 the height of plants andliee
. 32.41 | 26.42| 29.42 2.12 7.73 - .
nitrogen+ NPK{ length of spring wheat under the influence of taetdrs
Megamix-zincH used increased compared to the control option by
34.10 | 26.98| 30.54 | 3.23 11.83 . .
NPKS 1.51-7.69 cm and 0.34-0.85 cm, respectively, dépgnd
LSDos 1.53 | 0.50 on the option. Foliar treatment of spring wheanfgeof

The data obtained as a result of the studies showthe variety “Ulyanovskaya 100" with growth regulego
(Table 7) that the modifications of the Megamix has a positive effect on the weight of 1000 seé&ds.
preparation used in the experiment with spring whea 2018-2019, this indicator increased by 0.45-2.35 g,
and their combination with complex mineral fergéiis compared with the control option. The maximum value
activate metabolic processes. was found in the option “Megamix-zinc + NPKS”.

As a result, the yield of the experimental crop
increases. The studies have shown that on average o
the years of research, the used modifications ef th
Megamix preparation and their combination with
mineral fertilizers contribute to an increase ine th
yielding capacity by 0.51-3.23 c/ha. The use & th
modification Megamix-zinc shows the best result in
relation to the control option with the applicatiarf
complex sulfur-containing mineral fertilizers whidh
11.83 % (Table 7). References
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