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IIpeamnoceBHas oOpaboTka ceMsiH cou copTa " YHUKA"
Mukpoynoopeanem MNSO4c konuenTparmer Mn
0,01 %mnpuBena K yIydIIeHAO Ta00PaTOPHON BCXO-
JKECTH, SHEPTHH, CKOPOCTH U JPYKHOCTH [IPOPACTAHHS
10 CPABHEHHIO C KOHTPOJIbHBIM BapHaHTOM. B To xe
Bpems, 00paboTka cemsn Co0SO4He nana noioxu-
TENBHOTO Pe3yabTaTa B CPABHEHUH C KOHTpOJieM. B
cirydae cou copra "Buona", o6paboTka ceMsH MUKpO-
ynoopernem ZnSO43HaunuTeNbHO YiTydInuiia Jabopa-
TOPHYIO BCXOKECTh, SHEPTHI0, CKOPOCTh U APYKHOCTb
OPOPACTAHUS [0 CPABHEHHIO C KOHTPOJIbHBIM BapUaH-
TOM, TOTZIa Kak 00padoTka pactBopoM CuSO4ue npu-
BeJia K yIYYIICHUIO 9THX MMOKa3aTeleil Al JaHHOTO
COpTa OTHOCUTEJIBHO KOHTPOJIHHOTO BapUaHTa
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Presowing treatment of soybean seeds of Unicatyarie
with MnSO4 with Mn concentration of 0.01% resulted
in improvement of laboratory germination, energy,
speed and friendliness of germination comparetdo t
control variant. At the same time, treatment ofdsee
with CoSO4 did not give a positive result compared
with the control. In the case of soybean of theergr
"Viola", treatment of seeds with microfertilizer 304
significantly improved laboratory germination rate,
energy, speed and friendliness of germination com-
pared with the control variant, while treatmenthwit
CuSO04 solution did not improve these indicators for
this variety compared with the control variant
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Soybeans are one of the most widespread and eamallymmportant crops in
many countries around the world. Soybeans aretagawduce soy milk, tofu, soy-
bean meal and other products that are widely ustbebifood industry.

In Russia, the area of arable land under this m@bout 2,900 thousand
hectares, the yield and gross yield are approximd0 c/ha and 4,300 thou-
sand tons, respectively. In Kuban, the sown areaspy a little less than 160
thousand hectares, the yield was just over 19.8, slowing a gross harvest of
98 thousand tons [1, 2].

It is worth noting that growing soybeans is of gjiegortance for the sustain-
able development of agriculture and improves thediee to its nitrogen-fixing
properties, which in turn has a positive effectl@growth and productivity of other
Crops.

Soybean crops are known to have high economic walogny agricultural
regions. Soybeans can be used as a source of blegatatein and oil for the food
industry, as well as animal feed. In addition, grganterest in healthy lifestyles and
environmental sustainability makes soybean crops evwre attractive to consumers
and investors [3].

Despite the importance and wide distribution ofo&@an crops, their cultiva-
tion is accompanied by such problems as incompigtivith some agricultural
crops and the possibility of development of weeth @ests. In addition, soybean is
a moisture-loving plant, and, therefore, reactg gerckly to soil drying out [4].

New methods for growing soybeans are being deveélagepart of modern
agricultural research that aims to solve probless®@ated with increasing yields,
improving grain quality and reducing productiontsos

Purpose of research. See how microelements will affect the growth and de
velopment of soybeans, and evaluate the prosmeaisihg the nutrients used to im-
prove the quality of seeds.

Research methodology. To measure the quality of seeds, such as laboratory

germination, energy, compactness and germinatit#) eastandard method was
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used, described in GOST 12038-84 - “Crop Seedshddstfor determining germi-
nation" [5]. To treat the seeds, the method of insmg them in aqueous solutions of
microelements (MNnSO4, CoS04, ZnSO4 and CuSO4)diffisrent concentrations
of Mn, Co, Zn and Cu (0.01%, 0.001%, 0.0001%, (0296, 0.000001%). Next, ac-
cording to the method, soybean seeds were pladedtindishes and loaded into a
thermostat. Then we continued to observe the sgsdh the roll culture.

Results of the experiment.As a result of the research, it was found that the
treatment of soybean seeds on the Unika variety antaqueous solution of Mn
with a concentration of 0.01% had a positive effattthe quality of seeds and
increased laboratory germination by 5.32%, gernonaenergy by 6.67%,
speed germination at 0.9 days. and germinationorafie3 pieces/day. compared
to control. The concentration of MnSO4 aqueoustgwiu0.001% showed only
a slight positive trend towards improved perfornar@ther concentrations had
no significant effect on soybean seeds (Table 1).

Table 1 - Effect of microfertilizers on the sowiggalities of soybean seeds
varieties "Unika"

Laboratory Energy Speed Friendship
Option germination germination germination, germination,
% days pcs/day
MnSO4
Control 94 90 2.2 4.5
Mn 10-2% 99 96 1.3 5.8
Mn 10-3% 94 90 3.0 5.3
Mn 10-4% 94 89 3.0 4.2
Mn 10-5% 93 89 3.2 4.0
Mn 10-6% 92 87 3.4 3.7
NSRO05 4.34 5.48 1.42 1.45
CoS0O4
Control 95 91 2.2 4.8
Co 10-2% 94 90 2.3 4.5
Co 10-3% 94 89 2.3 4.3
Co 10-4% 93 90 2.9 4.0
Co 10-5% 92 89 3.1 3.2
Co 10-6% 92 88 3.3 3.0
NSRO05 2.17 1.89 0.85 1.30
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The use of an aqueous solution of CoSO4 for prargpwreatment of

soybean seeds did not lead to an improvement iionoesince at all concentra-

tions studied (Figure 1).

Figure 1 — The influence of different concentrasiasf microelements on the
sowing qualities of soybean seeds of the “Unikaiets

The study revealed that aqueous solutions of nectibzers ZnSO4 and
CuS04 with different concentrations of zinc andpmpfor soybean seeds of the
Viola variety influenced key parameters of seedityu@lable 2).

The results of the study showed that treating sayts®eds with an aque-
ous solution of zinc with a concentration of 0.080led to an improvement in
quality indicators. In particular, zinc treatmentreased laboratory germination
by 5.32%, germination energy by 5.56%, germinatate by 0.8 days and ger-
mination density by 1.0 pcs/day, compared withcietrol.

Table 2 - Effect of microfertilizers on the sowiggalities of soybean seeds
varieties "Viola"

Laboratory Germination Germination Germination
Option germination energy
% rate, days. rate, pcs/day.
ZnS0O4
Control 94 90 2.3 4.7
Zn 10-2% 93 89 2.7 4.6
Zn 10-3% 93 88 2.9 4.5
Zn 10-4% 99 95 1.5 5.7
Zn 10-5% 94 90 3.2 4.5
Zn 10-6% 94 89 3.0 4.0
NSRO05 4.05 4.45 1.11 1.01
CuSO4
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Control 95 91 2.4 4.3
Cu 10-2% 95 90 2.4 4.4
Cu 10-3% 95 91 2.3 4.4
Cu 10-4% 93 89 3.0 4.0
Cu 10-5% 93 88 3.2 3.8
Cu 10-6% 92 87 3.2 3.3

NSRO05 2.38 2.93 0.77 0.77

When treating soybean seeds with an aqueous solofizn with a con-
centration of 0.00001%, there was a slight tendeadynprove laboratory ger-
mination and germination energy, but the effect wagnificant. At the same
time, there was a negative effect of lower and éighinc concentrations, which
led to a decrease in seed quality.

The results of an experiment on treating soybeadsaith an aqueous
solution of CuSO4 of various concentrations showeggative effect of the mi-
croelement on the sowing qualities of the seeddy @u concentrations of
0.01% and 0.001% showed some positive trend, bwtag not significant

enough to conclude a positive effect on soybeadss@égure 2).

Figure 2 - Effect of different concentrations of cnaelements

on the sowing qualities of soybean seeds of thel&’ivari-
ety

The final stage was a 10-day germination of soyb&sedlings of the
Unika and Viola varieties in a roll culture, folled by measurement of bio-
metric indicators.
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During the experiment, it was noted that seedlong@svn at a Mn concen-

tration of 0.01% maintained a positive trend tovsabetter growth and devel-

opment. In addition, on variants using manganesearations of 0.001% and
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Soybean seedlings of the “Unika” variety, on vasamsing CoSO4, with

further development in a roll culture, also showatkgative trend in growth and

development, as during the experiment with pre-sgwieatment (Figure 3b).
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b)

Figure 3 — Seedlings of soybean plants of the “dhikariety when determined
aftereffects of microelements (a — manganese,dbalt)

According to the results of observations, soybdantp of the “Viola” va-
riety in all variants with pre-sowing treatment (PQwith zinc, except for the
variant with a Zn concentration of 0.01%, improvibeéir development com-
pared to the control. A significant difference imretric indicators was found
on plants with the after-effect of PIC with a ZnS&glution at a Zn concentra-
tion of 0.0001% (Figure 4a).

An improvement in the growth and development ofliegs was also ob-
served, in comparison with the control, only in the 0.00001% variant. The

remaining options were not significantly betterthle control (Figure 4b).

A)
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b)

Figure 4 — Seedlings of soybean varieties “Viola’hew determined
aftereffects of microelements (a — zinc, b — copper
From the results of the experiment it is clear thmanganese 0.01% had

the best effect on the Unika variety compared ¢odbntrol variant. The average
length of the stems was 9.75 cm, and the root$8 8m, which is almost 2

times better than the control (4.80 and 5.15 crpeetively). Also, a positive

growth trend was set by Mn concentrations of 0.0@k# 0.0001%; the excess
of the average length of the stems compared todh&ol was 2.33 cm and 0.53
cm, respectively. The average length of the robth@ studied variants was not
significantly greater than the control variant - @0 cm and 0.15 cm. Other
variants did not show significantly positive valuascomparison with the con-

trol (Figure 5).
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Figure 5 — Effect of different Mn concentrations anass and length
soybean sprouts of the “Unika” variety

The average above-ground mass of soybean plarite imariant with a
Mn concentration of 0.01% showed the best result amounted to 3.42 g,
which is 0.85 g more than the control variant. Goriations of 0.001% and
0.0001% were slightly higher than the control (by88 g and 0.11 g). The val-
ues of the average dry mass of roots of the remgwvariants were less than the
control.

Data on the average height of seedlings and thegedength of roots in
all Co variants showed that the microelement haggative effect on soybean
plants relative to the control. In addition, thadéh of the roots of the control
variant was significantly longer than the studieg¢®

The weight of the seedlings and the dry weighhefroots were also sig-

nificantly negative compared to the control (FigGje
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Figure 6 — Effect of different Co concentrations omass and length
soybean sprouts of the “Unika” variety

Analysis of the results obtained on the varietydfdl' on variants using
Zn showed that all of them, except 0.01%, turnedtoule better than the con-
trol. The best option was Zn 0.0001%. The averaggth of seedlings in this
variant was 3 times longer than the control and wtexd to 17.10 cm. The
0.000001% variant was slightly higher (by 0.8 ciirf)e average length of roots
followed the same trend as the average heightenfliegs (Figure 7).
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Figure 7 - Effect of different Zn concentrations awmeight and length
soybean sprouts of the “Viola” variety

Data on the average weight of seedlings showedathaiptions, except
Zn 0.01%, were better than the control. The begbop Zn 0.0001% - was bet-
ter than the control by 2.49 g. The average dryhtedf roots was the same
trend as the average weight of seedlings.

The results of the influence of various Cu conaditns on soybean seed-
lings show that only the Cu variant with a concatmn of 0.00001% was sig-
nificantly better than the control. The averageghtof the seedlings was slight-
ly higher and amounted to 8.52 cm, which is 0.72roore than the control.
However, the average length of the roots was alrddsnes longer (9.30 cm).

The remaining options were significantly worse tkfa@ control (Figure 8).
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Figure 8 — Effect of different Cu concentrations omass and length
soybean sprouts of the “Viola” variety
Analysis of data on the average weight of seedlengy$ the average dry

weight of soybean roots for all variants, exceptG@a 0.00001%, showed a neg-
ative value relative to the control. The Cu 0.00@0dariant was 0.72 and 0.10
g, respectively, better than the control.

Conclusion.The results of the study showed that the seed wbesm
plants of the Unika and Viola varieties responddteéntly to pre-sowing
treatment with microelements. This may be due ¢ontbeds of plants for differ-
ent nutrients, as well as to different physiolog®aracteristics of the varieties.

Treatment of soybean seeds of the "Unika" varigtir wn aqueous solu-
tion of MNSO4 with a Mn concentration of 0.01% whe most effective. This
may indicate that manganese was the most defioignent for this variety, and
its deficiency led to a general weakening of thenpl In addition, it is worth
noting that the increase in vegetative and rootsnedglants was also positively
affected by concentrations of 0.001% and 0.0001%wéver, treating seeds
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with a cobalt solution did not produce a significaffect. This may indicate that
at this stage of development the need for cobadtved critical.

On the Viola variety, the microelement zinc at acntration of 0.0001%
turned out to be more effective. This is probahlg do the fact that zinc plays
an important role in protein formation and nitrogaetabolism. Treatment of
seeds with a copper solution did not lead to aifsoggmt improvement in per-
formance and, in some concentrations, even worstredesults compared to
the control. This may also indicate that at thegystof plant development, cop-

per was not a deficient nutrient necessary for sagtseed germination.
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