IOP Conference Series: Earth and
Environmental Science

PAPER « OPEN ACCESS You may also like

Scientific and practical basis of rapeseed

Current state and development trends of spring  Braccton  the el Peceral s
. . Oolovik an pakov
rape market in the agricultural sector of oerimental evaluaton of Mo

H nanosheets as lubricant additive in
KraS n Oya I'S k kra | different types of base oil for magnesium
alloy/steel pairs
Xie Hongmei, Jiang Bin, Tang Changping
To cite this article: A A Dorzheev and M E Sliva 2020 /OP Conf. Ser.: Earth Environ. Sci. 548 022036 etal.

- Current status and prospect of research

on combine harvester header for rape
Hanhao Wang, Yaoming Li and Yiren Qing

View the article online for updates and enhancements.

@ = DISCOVER

how sustainability

The : ' : intersects with
Electrochemical ¢ ]
Society

Advancing solid state &
electrochemical science & technology

This content was downloaded from IP address 3.138.174.95 on 26/04/2024 at 21:09


https://doi.org/10.1088/1755-1315/548/2/022036
https://iopscience.iop.org/article/10.1088/1755-1315/663/1/012020
https://iopscience.iop.org/article/10.1088/1755-1315/663/1/012020
https://iopscience.iop.org/article/10.1088/2053-1591/ab0fb8
https://iopscience.iop.org/article/10.1088/2053-1591/ab0fb8
https://iopscience.iop.org/article/10.1088/2053-1591/ab0fb8
https://iopscience.iop.org/article/10.1088/2053-1591/ab0fb8
https://iopscience.iop.org/article/10.1088/1755-1315/742/1/012001
https://iopscience.iop.org/article/10.1088/1755-1315/742/1/012001
https://pagead2.googlesyndication.com/pcs/click?xai=AKAOjsu-Ay3leQDMODonU7dpwTK_FX4jUrYL2ByztU2_TZEsPw6hPCUO-zrxjD1z0I5Nuge6uiPGY8bXtwt6kCJvTEYIxK5RrW2VACZolRyrITfYFSpcXWp72KcfIRAHfZJdIGdoY3WKoE7OJUzdSByeKwbYlQeJ5YdblKqeMS7ZyERjueRxdcHsSIfPDTxcGq_gfqoFkp3QLDm-2C2ENizAoL11m5XpmzwJPYsdAHQlMlcfkF9Tpg89LssRqkS25bzkE05MROMvBOGXpYQHaGFPb3h51pgdVnXtTZFakL0UcMJVxGBOM_-LmcYj2cwZHvG18cOXZQvdMKd9Hm9VN-I6BGKfdMLrtw&sig=Cg0ArKJSzCwei77YSC3t&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://iopscience.iop.org/partner/ecs%3Futm_source%3DIOP%26utm_medium%3Ddigital%26utm_campaign%3DIOP_tia%26utm_id%3DIOP%2BTIA

AGRITECH-III-2020 IOP Publishing
IOP Conf. Series: Earth and Environmental Science 548 (2020) 022036  doi:10.1088/1755-1315/548/2/022036

Current state and development trends of spring rape market
In the agricultural sector of Krasnoyarsk krai

A A Dorzheev and M E Sliva
Krasnoyarsk State Agrarian University, 90 Mira street, Krasnoyarsk, 660049, Russia

E-mail: mesliva@mail.ru

Abstract. This article is devoted to the general survey of spring rape (colza) market in the
Krasnoyarsk Krai to 2019, figures on the dynamics of crop area and average rapeseed yield in
the region are presented. The main perspectives of further development of rapeseed cultivation
within the territory of the region are viewed. The scheme of comprehensive processing of rape
oilseeds for the enterprises of the agricultural sector in the Krasnoyarsk Krai which cultivate
spring rape (colza) for seeds and produce pressed rapeseed oil is offered.

The current environment of market economy and the established present-day trends in food industry
have made oily raw material a strategic one for many countries of the world. In 2018 - 2019 the new
records were obtained according to the key figures of oil-bearing crops producing and processing and
in fat-and-oil industry in Russia on the whole. The export of sunflower oil reached 2.3 million tons (+6%
compared to the 2017 season). In addition to the sunflower oil export figures the highest figures were
achieved in the export of soybean — 892 thousand tons (which is 2.4 times more than in the 2016/2017
season), the export of rapeseed — 322 thousand tons (which is 4.4 times more than in the 2016/2017
season), the export of soybean oil — 566 thousand tons (which is 9% more than in the season 2016/2017
season) and the export of rapeseed oil — 340 thousand tons (which is 43% more than in the season
2016/2017). The interest in oil-bearing crops in Russia is growing. The further increasing of their crop
areas to 13.9 million hectares in the 2018/2019 season (which is 11% higher than last year's level) proves
this fact [1].

Rapeseed is getting more and more attention in the world oil vegetable market. The Russian rapeseed
market taking into account the seed yield in 2017 and 2018 has updated the record of spring rapeseed
production by increasing the crop area several times. Rapeseed production in the most parts of Russian
Federation has increased almost twice for two years. The crop area record was set in 2018 (1.58 million
hectares (55% higher than in 2017)) primarily due to the Ural-Siberian macroregion, which increased
spring rape crop areas by 76% compared to 2017. The crop area in the Volga region was increased by
60% - up to 274 thousand hectares. For a second consecutive year, the agricultural workers of Central
Federal District increase rapeseed crop area including winter rape crop area.

In 2019 according to figures provided by Federal Service of State Statistics the rapeseed crop area
was 1545.5 thousand hectares. The spring rape crop area was 1 354. 4 thousand hectares, the winter rape
crop area — 191, 1 thousand hectares. The rapeseed crop area increased by 29.9% (by 355.7 thousand
hectares) within five years period (by 2014), the rapeseed crop area increased by 124.5% (by 857.1
thousand hectares) within ten years period (by 2014). The rapeseed crop area increased by 1047. 8%
(by 1410. 9 thousand hectares) compared to 2001 [2].
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The popularity of rapeseed in Russia has soared thanks to the following reasons. First, there is a
growing demand on the part of steady processors in the Central Federal District, in the Urals and in
Siberia and for seasonal processing at the start of the season before sunflower in the South and the Volga
region. Secondly, the export of rapeseed to China is steadily growing, active suppliers are agricultural
producers of Siberia, also, additional demand is generated by the Republic of Belarus, where the
processing of oilseeds is organized at a large plant owned by the group of companies «Sodruzhestvoy.

Compared to 2018 there was a rapeseed cultivation area increase in 2019 in the North-western
Federal District, in the Southern Federal District, in the Siberian Federal District, in the Far Eastern
Federal District. The planted area in other Federal Districts decreased slightly. In 2019 the cultivation
area in the Siberian Federal District was 680.0 thousand hectares (44.0% of all rapeseed crops in Russia),
in the Central Federal District —317.3 thousand hectares (20.5%), in the VVolga Federal District — 256.7
thousand hectares (16.6%), in the Ural Federal District — 97.7 thousand hectares (6.3%), in the North
Caucasian Federal District — 67.3 thousand hectares (4.4%), in the Southern Federal District — 52.8
thousand hectares (3.4%), in the Northwestern Federal District — 52.5 (3.4%), in the Far Eastern Federal
District — 21.2 (1.4%). According to statistics [2] the Altai Krai, where 186.0 thousand hectares were
sown (12.0% of the total area), in 2019 was the first in the rapeseed area size rating among the regions
of the Russian Federation (Top 20 regions-producers of rape seeds). Compared to the previous year,
they increased by 34.7% (47.9 thousand hectares). In 2019 in the Krasnoyarsk Krai 144.0 thousand
hectares were sown (9.3 % of all planted area in Russian Federation). The crop area in the Siberian
Federal District is 680.0 thousand hectares, i.e. 44% of all rapeseed crop area in Russia (figure 1).
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Figure 1. Rapeseed crop area
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In comparison with the season (autumn 2017) when the rapeseed seeds prices in the Central
macroregion decreased to 19.0 roubles/kg within the wide-scale harvesting period in 2018 the selling
price was from 23.0 to 25.0 roubles/kg within the period from August to November. This rise in price
was due to the higher prices of rapeseed seeds and oil in Europe and the difference in rate of exchange
compared to 2017. The rapeseed oil export from Russia which achieved its maximum in 2017 and in
2018 and was 340.0 thousand hectares, is still growing. In just five months (from August to November
2018) 236 thousand ton were exported from Russia by water. The Russian-manufactured oil is 170
thousand tons (an increase of 14% over the specified period of the 2017/2018 season). Such raw material
as rapeseed ground oil-cake and rapeseed presscake are in high demand in the domestic market where
it is used successfully in cattle, poultry and pig feeding. It should also be noted that since the beginning
of the current season, prices for rapeseed presscake in the Central Federal District have been kept at the
level of 17.5-18.5 roubles/kg, which allows processors to receive the planned profit from production.
According to preliminary estimates of the Institute for Agricultural market studies (IKAR) [3].
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In the context of the modern market of agro-industrial complex, the cultivation of this crop has
become relevant in the Krasnoyarskiy Krai. There is a tendency to increase the crop area and crop
productivity (tables 1-4). So in 2018 the crop area of spring rape in the krai increased compared to 2017
almost two times (from 56.6 to 114.0 thousand hectares). There is an increase of the farms cultivating
rapesedd for seeds: in 2016 there were 65, in 2017 there were 76, in 2018 there were 130 [4].

Table 1. Crop area of spring rape in the farms of all categories in the Siberian Federal District
from 2009 to 2019 (thousand hectares) [5].

Region Years

200 201 201 201 201 201 201 201 201 201 201
9 0 1 2 3 4 5 6 7 8 9

Republic of 03 06 11 31 42 37 04 19 29 42
Khakassia

Altai Krai 164 244 301 486 581 640 642 503 505 138 186
E;gf”oyars“ 63 45 79 150 272 292 335 338 566 111 144

Irkutsk Oblast 42 23 25 26 24 44 61 114 130 205 278

Kemerovo 271 443 346 602 703 690 556 613 513 685 743
Oblast
(’\)'E:’aosi'b"s" 55 64 54 285 483 656 578 388 507 99.7 90.2

Omsk Oblast 225 742 836 939 603 594 607 605 837 157 131
Tomsk Oblast 45 17 32 45 101 62 65 106 123 197
Total 912 164 175 264 286 306 289 278 334 619

Early-ripen spring varieties of rapeseed proved their worth taking into account natural and working
conditions in the krai .The share of using the elite seeds of rapeseed of domestic selection in the krai
are more than 80%. The following varieties of domestic selection are cultivated in the krai [4]:
Nadyozhniy (Novosibirsk); Akkord (Lipetsk); Ermak (Lipetsk); Flagman (Lipetsk), Sibirskiy
(Novosibirsk) and etc. The varieties and hybrids of western selection are also cultivated in the krai:
Heros (Germany); Trapper (Germany); Belinda (Germany), Brander (Germany).

Table 2. Crop area of spring rape in the farms of all categories in the Krasnoyarsk Krai from 2009
to 2019.

Years
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
6.3 45 79 150 272 29.2 335 338 56.6 111.2 1440

Area, thousand
hectares

Area ratio to

the previous 35 29 +43 +48 +45 +7 +13 +1  +41 +50 +23
year (+,-) %

*according to figures [4].




AGRITECH-III-2020 IOP Publishing
IOP Conf. Series: Earth and Environmental Science 548 (2020) 022036  doi:10.1088/1755-1315/548/2/022036

Table 3. Spring rape seed yield in the farms of all categories in the Krasnoyarsk Krai from
2013 to 2019.

dt/ha harvested Years
2013 2014 2015 2016 2017 2018 2019

8.3 6.8 9.3 10.0 13.0 145 17.0

Table 4. Spring rape seed gross collection in the farms of all categories in the Krasnoyarsk
Krai.

In weight Years

after 2011 2012 2013 2014 2015 2016 2017 2018 2019
processing,

thousand 51.1 1212 2237 1952 2615 336.1 5926 818.1 2135
centners

The Siberian Federal District in 2019 was; a leader in spring rape seed gross collection — 793.0
thousand tons (34.4% from total in Russia).

On the territory of the Krasnoyarsk Krai, rape seeds are mainly cultivated by agricultural enterprises
(90.6%), while peasant economies (farms) also cultivate rape seeds (9.4%) (figure 2). At the same time,
no more than 20% of all cultivating farms and enterprises are engaged in seed processing.

9.4%

Figure 2. Spring rape crop area distribution
according to farm category in the Krasnoyarsk
Krai.

This spring rapeseed crop area distribution is due the following reasons:

e peasant economies (farms) are not well-equipped with technologies and engineering tools for
crop growing;

o lift conveyors and drying equipment are not sufficiently adapted to the drying and storage of
small-seeded crops;

o no lines for rape seeds proccesing and primary purification of raw rapeseed oil;

e no lines for oil refining.

In the Siberian Federal District the rapeseed market is represented by commaodity export of rape seeds
and oil. All produced oil in the region is represented as follows: only 3% is refined and the remaining
97% is unrefined (raw oil).

As it has been noted, the number of farm economies and enterprises cultivating spring rape for seeds
is growing. It may be explained by the stability of average prices of oil-bearing crops seeds. Rapeseed
seeds are mainly exported , so many farms do not have to store them for a long time.
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In 2018 the total export of rape seeds was almost 40 thousand tons including: to the People’s Republic
of China — more than 10.5 thousand tons, to Belarus — more than 25.7 thousand tons; to the Mongolian
People’s Republic — 3.6 thousand tons.The export is due to the demand for rapeseed in the oil vegetable
market, and both seeds and raw oil are purchased.

It is planned until 2025 to continue increasing rape oilseeds production, rape oilseeds proccessing
including non-waste one according to the programmes and forecasts [4]. In the Sukhobuzimsky district
of the Krasnoyarsk Krai , it is planned to build a plant for processing seeds of oil-bearing crops. This
will allow to get not only raw and refined vegetable oils, but also their derivatives.

The analysis of production and export ramp-up suggests the need to re-equip the funds for oilseeds
processing. This refers to oil production plants which can produce not only edible and technical oils but
also by-products such as glycerine, surfactants, combined feed and biofuels [6-11] (figure 3).

Processing operations Equipment
Seeds from producer: Platform scale,
receiving, weighing auger conveyor
Primary clean-up of seeds from Bgﬁ‘er
impurities and metallic bins
Rape seeds drying Column
(moisture level 7-8%) dryers
Rape seeds cooling
to 25-30°C
Seed
storing
‘L Seed-cleaning sieve
Separation of certified rape le— Secondary clean-up of seeds from separators with cells
seeds for seeding impurities and metallic in the light to 1 mm,
l l magnetic devices
Certified rape seeds Grinding rape seeds into oil seed 1
sales by agricultural meal for increasing oil yield by
producers 1.2%-2% I o Sestog
l roller grinding mills
Refined Preparing oil seed meal for l
rapeseed oil pressing Screw type conveyor
- Forepressing of oil seed meal for
Refining pre-extraction of oil from rape
'Y seeds
* Forepresses, basic oil
seed meal presses
Edible rapeseed Basic oil sced meal press
oil (crushing)
. l l L4
0il for ‘ Bins (tankers), transport
livestock dict P“:";Td | [ Presscake |——>1 ™ \agons (presscake
for sale as-is)
e L4
il & {hc base Pellets with herbal supplements
material for roduction
biofuel P
l l h 4
! - - Expeller, pelleter, herbal
Sem.mg: Packaging, storing, sales supplement dispenser,
neutralization, pellets with herbal pellet completing
filtration, mixing supplements production drying cabine

Figure 3. Suggested scheme of comprehensive processing of rape
oilseeds.

By organising high-quality oilseeds processing, the fat-and-oil industry is able to increase the internal
industry relations of the national economy. At the same time, it is necessary to take into account the
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possible decrease in prices for raw materials from rapeseed, since an increase in gross collection will
sooner or later set the stage for competition, both for the federal subjects, and for districts and farms
within the region. Farms that have their own processing will have advantages.

In this situation the issues of intrafarm production of biofuel compositions based on rapeseed oil are
becoming relevant again.

Some enterprises which cultivate rapeseed for seeds have the similar questions from time to time and
test options for rapeseed oil using on mobile agricultural machinery which is equipped with diesel
engines, also as substitute commercial-grade diesel fuel while drying grain. In any case oilseeds
processing needs equipment to get raw oil and refined oil, presscake or feed stuff enriched with oil and
presscake. The approximate list of equipment (according to the scheme figure 3) can be supplemented
with additional machines or lines depending on equipment in hand and final processing goals.

With the yield of rapeseed obtained in 2019 and the planned volume of production of this crop, in
the near future it will be necessary to improve the technologies of cultivation, storage and processing of
seeds, primary and subsequent oil refining, and expand the export of not only raw materials from
rapeseed, but also products based on it.

The main positions of the state of production of rape seeds in agricultural sector in 2019 are:

increasing demand for seeds and their processed products (oil, presscake,ground oil-cake):
rapeseed crop area increasing:

yield and gross collection increasing:

increasing the share of exported raw materials and consolidation of the export price.

Increasing demand for feed in the livestock industry of the Krasnoyarsk Krai and non-waste
processing of oilseeds, including for obtaining motor fuel, make the crop strategic one for the region,
bringing its importance closer to grain crops.
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