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BJAUSHUE MPEJANOCEBHON OBPABOTKH CEMSIH SIPOBOM MIIEHUIIBI
HA JIMHEWUHBIE PASMEPBI U TEOMETPUUECKHUE XAPAKTEPUCTHUKHU 3EPHA

Baacenko H.I'., Bypiakosa C.B.

Cubupcxuil ghedepanvhvlil HaAYyHbII YeHmp azpodbuomexnonocull Poccutickotl akademuu Hayk
HoBocubupckas o6nacts, p.i. Kpacnooo6ck, Poccust

[IpencraBnensl pe3yabTaThl OLIEHKH BO3IEHCTBHUS OMOIIPENapaToB W MPOTPABUTENS CEMSH Ha
TEXHOJOTHICCKHE KaueCTBa 3epHa MATKOH spoBoii mmeHuIsl HoBocuoupekas 31. D dekTuBHOCTE
IIPUMEHEHUSI OMOJIOTNYECKUX CPEICTB 3aIlUThl PACTCHUI M3ydyasld B MOJICBOM 3KCIEPHUMEHTE, 3a-
noxxeHHoM B 2020 1. B ycnoBusix siecoctenu [IpnoOss. [Ipennocesnast 00paboTka ceMsiH BKIIIOUaIa
CJICYIOIUE BapUaHThI: KOHTPONb (0e3 o0pabotku); Tpuxonepmun, I1 (Trichoderma viride, tatp
Oosee 6 mupa criop/r), HopMa pacxoaa — 15 kr/t cemsn; Cropobakrepun, CII (Bacillus subtilis +
Trichoderma viride, mramm 4097), HopMma pacxona — 0,5 kr/T cemsin; Ckapier, MD, XuMHUCCKUN
aranon (mmasamuia (100 1/m) + Tebykonazon (60 1/1), HOpMa pacxona — 0,3 11/t cemsH. [IpumeneHne
IIperaparoB croco0CTBOBaIO pocTy ypokaitHoctu Ha 0,40 u 0,52 T/ra mpu ncnoiabp3oBanuu Tpuxo-
nepmuHa U CriopobakrepuHa cootBeTcTBeHHO M Ha 0,08 T/ra npu npumenennu Gynrunuaa CKapier.
IIpu sTom macca 1000 3epen yBennuminacek Ha 0,84; 0,80 u 0,96 T COOTBETCTBEHHO OTHOCHUTEIBHO
koHTpos. [Ipenaparst Tpuxonepmud u CiopoOakTeprH OKa3bIBaIM JOCTOBEPHOE BIUSIHHUE HA POCT
3epHOBKH B JUIMHY ¥ MIUPUHY OTHOCUTEIHHO KOHTpOJsA — Ha 5,4—-6,9 u 9,6%, Ckapnet — Ha 10,6 u
13,9% cootBetctBenHO. [IpennoceBHast 06paboTKa ceMsH criocoOCTBOBaNIa POCTY TAKUX MOKa3are-
JIe# 3epHOBKH, Kak 00beM (Ha 19,6-29,3%), muroma s nosepxuoctH (Ha 12,1-19,2%), cpepudanocTsh
(na 6,3-7,8%). B Oomblieil cTeneHr OHU YBETUUMBAINCH NpU NpuMeHeHnn (QyHruunaa Ckapier.
[Mony4enue Gonee KpymHOTo 3epHa MPHUBENO K POCTY coaepkaHus sHAocnepma Ha 0,76—1,14%.
[Tokazana TecHas KOppeNsATHUBHAs CBsI3b MEXIy rnokazarensimMu macchl 1000 3epeH U ITUHEHHBIMU
pasmepamu 3epHa (r = 0,92-0,98), a Taxke ¢ 00bEMOM 3epHOBKH, CPEPUUHOCTHIO U COACPKAHUEM
sugocnepMma (r = 0,98-0,99). IlpennoceBHass 00pabOTKa CEMSH SPOBOW TIICHUIIBI 00ECTICINBACT
[IOJTyYEHHUE 3€PHA C YAYUILICHHBIMU TEXHOJOTHUYECKUMH CBOWCTBAMH.

KuiroueBble cjioBa: MArkast spoBasi MIICHUIA, OMONIPenapaTsl, IPOTPaBUTENb 3€pHA, PYHTHUIIN],
JMHEHHBIe pa3Mephl 3epHa, TEOMETPUUCCKUE XapaKTEPUCTUKHU 3epHa
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The results of assessing the effect of biological preparations and a seed disinfectant on the
technological qualities of grain of soft spring wheat Novosibirskaya 31 are presented. The
effectiveness of the use of biological plant protection products was studied in the field experiment,
laid down in 2020 in the forest-steppe conditions of the Ob region. Pre-sowing seed treatment
included the following options: control (without treatment); Trichodermin, P (Trichoderma viride,
titer more than 6 billion spores/g), consumption rate — 15 kg/t seed; Sporobacterin, SP (Bacillus
subtilis + Trichoderma viride, strain 4097), consumption rate — 0.5 kg/ton of seeds; Scarlet, ME,
chemical standard (imazalil (100 g/l) + tebuconazole (60 g/l), consumption rate — 0.3 1/t of seeds.
The use of the preparations contributed to an increase in yield by 0.40 and 0.52 t/ha when using
Trichodermin and Sporobacterin, respectively, and by 0.08 t/ha when using fungicide Scarlet. In
this case, the mass of 1000 grains increased by 0.84, 0.80 and 0.96 g, respectively, relative to the
control. The preparations Trichodermin and Sporobacterin had a significant effect on the growth
of grain in length and width relative to the control — by 5.4-6.9 and 9.6%, Scarlet — by 10.6 and
13.9%, respectively. Pre-sowing seed treatment contributed to the growth of such indicators of the
caryopsis as volume (by 19.6-29.3%), surface area (by 12.1-19.2%), and sphericity (by 6.3-7.8%).
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To a greater extent, they increased with the use of fungicide Scarlet. Getting larger grain led to an
increase in the endosperm content by 0.76—1.14%. A close correlation has been shown between the
indicators of the mass of 1000 grains and the linear grain sizes (» = 0.92—0.98), as well as with the
grain volume, sphericity and endosperm content (» = 0.98-0.99). Pre-sowing treatment of spring
wheat seeds provides grain with improved technological properties.

Keywords: soft spring wheat, biological preparations, grain disinfectant, fungicide, grain linear
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INTRODUCTION

The technological properties of grain are a
set of signs and quality indicators that charac-
terize its state in the technological processes
of processing, affecting the yield and quality
of flour [1, 2]. The technological properties
of grain are derived from a group of primary
properties that can be subdivided into physico-
chemical, biochemical, structural-mechanical,
thermophysical, and also anatomical structure
of grain. The linear dimensions and shape of
the caryopsis affect the degree of injury to seeds
and the quality of grain conditioning. For this
reason, in breeding practice, they try to select
leveled shortened grains of a round shape [3].
Grain volume and shape are related to the endo-
sperm content, which provides the actual flour
yield; the outer surface area determines the in-
tensity of the interaction of the grain with the
surrounding atmosphere; the ratio of the vol-
ume and the outer surface of the grain is the
so-called determining size, the role of which is
manifested in the processes of heat transfer dur-
ing storage, drying and hydrothermal treatment
of grain [4-6]. The shapes and sizes of seeds
are variable and depend on both soil and weath-
er conditions during the growing season. When
studying the physic mechanical properties of
seeds, not only average sizes are important, but
also all indicators of variability of individual
properties of seeds of grain crops [6, 7]. Much

attention is paid to studies of the parameters of
caryopses. Their linear dimensions, shape and
anatomical structure are influenced not only by
weather conditions, but also by the cultivation
technology, as well as the characteristics of the
genotypes of varieties [8].

The pre-sowing seed treatment with bio-
logical and chemical preparations leads to an
increase in the yield of spring wheat and con-
tributes to the production of grain with a higher
weight [9, 10].

The purpose of the research is to study the
effect of pre-sowing seed treatment on its linear
and some geometric characteristics.

MATERIAL AND METHODS

The effectiveness of the use of biological
plant protection products was studied in the
field experiment, laid down in 2020 at the sta-
tion of the Siberian Research Institute of Ag-
riculture and Chemicalization of the Siberian
Federal Scientific Center of AgroBioTechnolo-
gies of the Russian Academy of Sciences. The
scientific experiment took place in the forest-
steppe conditions of the Ob region on the crops
of spring wheat Novosibirskaya 31 (medium-
early variety, growing season 70-76 days),
which was placed along the steam predecessor.
Sowing was carried out on May 14 with a seed-
ing rate of 6 million germinating grains / ha.
Pre-sowing seed treatment included the follow-
ing options:
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— control (without treatment);

— Trichodermin, P (Trichoderma viride, titer
more than 6 billion spores / g), consumption
rate - 15 kg / t of seeds;

— Sporobacterin, SP (Bacillus subtilis +
Trichoderma viride, strain 4097), consumption
rate - 0.5 kg / t of seeds;

— Scarlet, ME, chemical standard (imazalil
(100 g / 1) + tebuconazole (60 g/ 1), consump-
tion rate - 0.3 1/t of seeds.

The consumption rate of the working fluid
is 10 1/t of seeds. The area of the accounting
plot is 14.7 m?, the arrangement is sequential
in one tier, the repetition is four times. Wheat
yields were taken into account by direct com-
bining, and were brought to 100% purity and
14% moisture. The weight of 1000 grains was
determined in the resulting crop.

The following indicators of the grain were
studied: length, width, thickness', and their vol-
ume, surface area, sphericity, and endosperm
content? were also calculated. The sample vol-
ume was 100 grains. Grain products were as-
sessed using an electronic micrometer in the
Micro Capture Pro program. Statistical analysis
of experimental data was carried out using the
Snedecor?® software package.

The meteorological data for the growing sea-
son of 2020 significantly differed from the long-
run annual average in terms of the temperature
regime and the amount of precipitation. The
month of May of the current season especially
stood out in terms of temperature and moisture
regime. The air temperature this month exceed-
ed the long-run annual average by 6.2 °C, the
amount of precipitation was 1.5 times higher
than the norm. In June, the air temperature was
at the level of the long-run annual average, the
arrival of atmospheric moisture on average per
month was 2.4 times lower than the norm. In
July, the temperature regime exceeded the av-
erage annual indicators by 0.6 °C, precipitation
fell 1.2 times more than the norm. August was
warm enough: the air temperature exceeded the
long-run annual average by 2.8 °C. The arrival

of atmospheric moisture in the first ten-day pe-
riod of the month was 1.7 times lower than the
norm, in the second ten-day period precipita-
tion was 2.2 times more than the long-run an-
nual average.

RESULTS AND DISCUSSION

In the variants of the experiment with the
treatment of seeds with biological preparations,
a significant increase in the yield of wheat was
obtained relative to the control: when the seeds
were treated with Trichodermin - by 0.4 t / ha,
Sporobacterin - by 0.52 t / ha (see Table 1).

The dressing of the seed with Scarlet under
the conditions of the current year did not affect
the grain yield. However, the weight of 1000
grains significantly increased compared with
the control in all variants of the experiment by
0.80-0.96 g, in the variant with the use of Scar-
let fungicide it was the greatest.

When using the preparations, the linear di-
mensions of the grain significantly changed:
the length increased by 5.4 and 6.9% when the
seeds were treated with biological preparations,
by 10.6% when using a chemical preparation,
the width - by 9.6 and 13.9%, respectively (see

Ta6a. 1. Brusaue npennoceBHON 00pabOTKH
CeMsIH OMonpenaparaMu U QyHTHIKAIOM Ha ypo-
skaitHocTh U Maccy 1000 3epeH spoBOi MILIEHHUITBI
HoBocubupckas 31

Table 1. Influence of pre-sowing seed treatment
with biological products and fungicide on yield
and weight of 1000 grains of spring wheat
Novosibirskaya 31

Option Yield, t/ha oo g}zsifls‘ffg
Control 1,81 30,83
Trichodermin 2,21 31,67
Sporobacterin 2,33 31,63
Scarlet 1,89 31,79
LSD,, 0,26 0,63

'Talanov L.P. Plant growing. Workshop: textbook. manual for academic undergraduate 2nd ed. Moscow: Yurayt Publishing

House, 2018.288 p.

2Egorov G.A. Flour technology. Practical course. M.: DeLi print, 2007.143 p.
3Sorokin O.D. Applied statistics on the computer. 2nd ed. Novosibirsk, 2012. 282 p.
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Table 2). Of the three dimensions (length, width
and thickness), thickness is the most character-
istic of the milling properties of the grain. A
high correlation was found between the grain
thickness of common wheat and the content
of endosperm in it [11]. When growing wheat
which was treated before sowing with prepa-
rations, the thickness of the grain increased by
3.2-3.5% compared with the control.

The linear dimensions of the grain determine
its size, which is the most important indicator
of the quality of the grain. Coarse grain has
more endosperm and fewer shells, therefore,
the higher the yield of finished products from
grain [12]. In variants where Trichodermin and
Sporobacterin were used for pre-sowing seed
treatment, the volume of the grain increased
by 19.6 and 21.3% compared with the control,
but to a greater extent it increased when using
the fungicide Scarlet - by 29.3% (see Table 3).
The surface area of the grain also turned out to

be 12.1-19.2% higher in the variants with the
treatment of seeds with preparations; it was the
largest when the fungicide Scarlet was applied.
The sphericity of the grain also increased by
6.3-7.8% when sown with treated seeds.

The geometric characteristics of the grain
made it possible to calculate the endosperm
content in it. This indicator, when growing
wheat from seeds treated with biological prod-
ucts, increased by 0.76-0.83%, with a chemical
fungicide - by 1.14%.

The smallest variation in the grain length
was observed in the control and when using the
Scarlet fungicide (V = 7.44 and 7.54%). Varia-
tion in the grain width indicator was at the level
of 10.16-11.37%. The variation in the thick-
ness of the grain decreased from 9.01% in the
control to 7.12— 7.28% in the experiment. A
correlation was revealed between the mass in-
dices of 1000 grains and the linear grain sizes:
length, width and thickness (r = 0.92; 0.98 and

Tao6xa. 2. Brusaue npennoceBHol 00pabOTKu ceMsiH OuorpenaparaMu v (YHTHIIUIOM Ha JTMHEHHbIC
pa3Mepsbl 3epHa sipoBoii mieHuIsl Hopocnoupcekas 31

Table 2. Influence of pre-sowing seed treatment with biological products and fungicide on the linear

grain size of spring wheat Novosibirskaya 31

Indicator
Option Size. mm Mean square Variation Sample relative Test,
’ deviation, S, % coefficient, V, % error, Sx, % L

Grain length (n = 100)
Control 6,33 +£0,37 0,47 7,44 1,04 -
Trichodermin 6,67 +0,57 0,67 10,11 1,42 8,22>1,98
Sporobacterin 6,77 £ 0,60 0,76 11,15 1,57 12,20 > 1,98
Scarlet 7,00 £0,41 0,53 7,54 1,07 44,08 > 1,98

Grain width (n = 100)
Control 2,73+0,22 0,28 10,16 1,45
Trichodermin 2,99+ 0,26 0,32 10,75 1,51 19,00 > 1,98
Sporobacterin 2,99 +0,27 0,34 11,37 1,61 17,15>1,98
Scarlet 3,11 +£0,25 0,32 10,26 1,46 40,46 > 1,98

Grain thickness (n = 100)

Control 2,82 +£0,21 0,25 9,01 1,25 -
Trichodermin 291+0,16 0,21 7,12 1,02 4,35>1,98
Sporobacterin 292+0,17 0,21 7,23 1,02 4,.82>1,98
Scarlet 2,91 +0,17 0,21 7,28 1,02 391>1,98
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Taoda. 3. Bausaue npennoceBHoN 00paboTKu ceMsiH OuorpenapaTaMu 1 GYHIHIUAOM Ha T€OMETPH-
YecKue TI0Ka3aTeNn 3epHa spoBoil mmenntibl HoBocuOupekas 31

Table 3. Influence of pre-sowing seed treatment with biological products and fungicide on the
geometric parameters of spring wheat grain Novosibirskaya 31

. . . Grain sphericity
Option Grain volume, mm? Grain surface area, mm? Endosperm content, %
Control 25,47 + 3,99 63,95 + 6,81 0,64 + 0,04 82,48 + 0,61
Trichodermin 30,46 + 5,39 71,67+ 9,00 0,68 £ 0,04 83,24 +£0,83
Sporobacterin 30,90 £5,10 73,13 £9,00 0,68 + 0,04 83,31 £ 0,78
Scarlet 32,93 £4,26 76,21 £ 7,66 0,69 + 0,04 83,62 + 0,65
0.97), as well as with the grain volume, spheric- CHHUCOK JIUTEPATYPbI

ity and endosperm content (r = 0.98 —0.99). The
length-to-width ratio for wheat grains decreased
from 2.32: 1 in the control to 2.23: 1, 2.26: 1 and
2.25: 1 in variants with the use of Trichodermin,
Sporobacterin and Scarlet. The ratio of width to
thickness, on the contrary, increased slightly -
from 0.97: 1 in the control to 1.03: 1; 1.02: 1 and
1.07: 1 in experimental versions. Nevertheless,
the obtained grain was characterized by a rather
favorable ratio of linear dimensions for the con-
ditions of its processing.

CONCLUSION

Seed treatment with biological products Trich-
odermin, Sporobacterin and Scarlet fungicide
influenced not only grain yield and 1000 grain
weight, but also linear dimensions and geometric
characteristics of grain. The length of the grain
increased by 5.4-10.6%, the width by 9.6-13.9,
and the thickness by 3.2-3.5%. These indicators
increased to the greatest extent with the use of a
chemical fungicide. This led to an improvement
in the geometrical characteristics of the grain: the
volume of the grain increased by 19.6-29.3%, the
surface area by 12.1-19.2, and its sphericity by
6.3—7.8%. The endosperm content in grain also
increased by 0.76—1.14%. In addition, the ratio
of the grain length to its width was reduced from
2.32: 1 in the control to 2.23: 1; 2.25: 1 and 2.26:
1 when using preparations. Thus, the preparations
Trichodermin, Sporobacterin and Scarlet, which
were used for pre-sowing seed treatment, had a
positive effect on the technological properties of
the grain of the new harvest.
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