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Annotation

The publication analyzes the current state of one of Belarus' traditional sectors of agriculture
— flax cultivation. Studies have shown that despite the significant increase.of economic efficiency
of flax products manufacturing, today the industry is unprofitable. The main reason for this is a
low quality of the final product. The article examines the intensifying ways of flax cultivation,
which will increase the economic efficiency of this segment of thenational economy in the future.
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Introduction

Flax has traditionally been one of the major technical crops grown in the Republic of Belarus
for many decades, its important role is conditioned by the high economic value. It provides two
types of products during industrial processing: the main product is straw, which is subsequently
processed into fiber, and conjugated product — seeds, used to produce oil. The main prerequisites
for flax cultivation in Belarus are fertile soil and favorable climatic conditions, as well as existing
advanced cultivation technologies and their improvement over many decades. The average soil
temperature during plant growth is 17-18°C, air temperature is 21-23°C, temperature difference
between day and night is 10-12°C, rainfall during growing period is 300-320 mm. All these criteria
match biological needs of the crop. However, in practice, the biological potential of domestic
varieties of flax is used less than-half. The average yield of fiber across the country was no more
than 12 t / ha in recent years, while industrial cultivation of individual organizations makes more
than 20 t/ ha. All of the above determines the relevance of the research to identify ways to intensify
flax cultivation in the country.

Main part

In current conditions of agriculture, linen industry plays an important role in strengthening
the agricultural sector of the economy and is an important source of import substitution in food
and light industry. Flax is an intensive type of crops; flax cultivation can bring high returns when
using modern technologies that involve high level of production mechanization and rational
organization of production processes. It is possible to realize the potential of high-quality crops in
extensive agricultural production if following the technological requirements for growing and
harvesting of this crop.

In recent years, the indicators of industry development in Belarus do not suggest increasing
trend both natural and economic parameters. The average sown area of flax in all categories of
agriculture amounted to 56.5 thousand hectares in the past five years. There has been a constant
tendency in the country to reduce flax sowing over the past eight years. This dynamics has led to
the fact that the area reserved for the crop has decreased by about 1.8 times, from 80.2 thousand
hectares in 2008 to 45.3 thousand hectares in 2015. This is due to constant intensification of
production and increase in the volume of the final products manufacturing from each hectare of
crops. Gross yield of flax in all categories of agriculture amounted to 40.4 thousand tons in 2015,
accounting for 83.8% in comparison to the figure in 2014 (48.2 thousand tons.), flax seeds -. 6.8
tons, that is 94.6% of the figure in 2014 (7.2 thousand tons). Flax yield was 10.1 t / ha in 2015,
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which is 0.6 t / ha less than in 2014, flax seeds yield - 3.4 t / ha which is 0.2 t / ha higher than in
2014. Analysis of flax yield in 2015 suggests a tendency in reduction of the figure in all regions
of the republic except Grodno region.

Flax is unprofitable crop for the majority of Belarusian enterprises. In general, agricultural
enterprises of the republic lost 14303 million rubles in 2015 due to fiber production and 161
million rubles due to flax seeds production; this underlines negative profitability of this type of
products (Table 1) [1].

Table 1 Profitability of flax production in agricultural organizations of the Republic of
Belarus in 2015

Sold — Total
quantity, tons - }
T f t Th fitability of 0
ype of produc o natural in registered e profitability of production, %
weight weight
Flax - seed 813 733 -2.9
Linen 22297 20460 -32.3

An important economic component of any production is the cost of the resulting product.
Agricultural organizations of the republic spent 44295 million Belarusian rubles to produce linen
in 2015. Br. The cost structure for flax cultivation is as follows: salary with extra charges - 9%;
seeds - 24%; fertilizers and plant protection products - 34%; costs for maintenance of fixed assets
- 7%; labor and services - 8%; cost of fuel and lubricants for technological purposes - 11%; cost
of energy resources for technological purposes - 1%; other costs - 2%. The analysis shows that the
main cost for flax cultivation is cost of seeds, along with fertilizers and plant protection products.

The most time-consuming process-in flax cultivation is harvesting. Harvesting accounts for
80% of all costs associated with the cultivation of the crop. For maximum intensification of
harvesting one needs to use large linen packages. It results in minimum dependency on changes in
weather conditions, threading process, reduces harvest period and yield losses. It is paramount to
harvest crops in timely manner and preserve technological quality of flax stalks before their
mechanical changes, resulting in ruffled flax fibers with a minimum content of impurities. Tedding
or wrapping stems in ribbon are used to achieve the optimal humidity required by flax factories.
Tedding significantly worsens the structural parameters of the layer. In particular, angular
disorientation is observed, as well as increasing ribbon thickness and its twisting, and stretching
of stems. Deterioration of these parameters leads to safety decrease of mentioned structural
parameters. when forming rolls and, consequently, to a decrease in output of a long fiber in flax
plants by 15-20%.

Wrapping provides similar conditions for maturing stems upper and lower layers of the tape.
This technique is particularly effective in high density spacing that happens when straw yield of
3.5 t/has Depending on weather conditions and taking into account economic feasibility it is
recommended 1-2 wrapping. The first wrapping - 8-12 day grape upon pulling when the rate of
wood fiber separability of 2.3-2.5 units. The second wrapping is carried out in cases where the
further maturing revealed heterogeneity trusts. In the process of machining trusts obtained with
the use of wrapping, significantly reduced the percentage of underdeveloped fibers and improves
the quality of long-fiber complexes.

To identify the causes of loss of flax cultivation analyze the yield of flax in the context of
households (Table 2) [1].
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Table 2 - Grouping of agricultural organizations on the yield of flax in 2015

Republic Region

crop Belarus Brest | Vitebsk Gomel |Grodno Minsk Mogilev
p rpduct numb um numb numbe
wvity, |numbe number ber numbe

. er of er of r of
quintals |r of of orean of % orean oreani r of
per organi [total|organiz|total |. 84N otal orga | total |. 84N ¢otal |25 |total organi |total
h . h 1zatio . 1zatio zation /

ectare |zations ations s nizat s S zations

ions

od | 8 | 5] - Yolgal ]l V2 W el Peis
4.1-6 16 4.5 ) 4 8.2 31730 4 0.8 ! .0 4 3.5
6,1-8 20 8.2 ) 4 82| ) 7 8.9 6 4.0 3 7.6
8,1-10 | 27 45 - 1 5 1 | 250 13 51 9 6.0 3 76
10.1-120 16 1 51 b oo 4 0so| =] " [ % o] ° |oo] 2 |18
140 B el b oo * g2 T2 a2 ol ? |76
over 14/ 101 1 3 Ao Ul sl | 2 35| ' o] -

Total | 110 00 5 00 22 00 4 100 | 37 00 25 00 17 00

The analysis shows 65% of agricultural companies growing flax, failed to reach the national
average values for yield and about 90% did not realize the possible biological potential of this
crop.

Low yields of flax erops caused, both objective and subjective (eliminates) the reasons. The
objective reasons include the following: loss of crops of flax in an area of 5.01 hectares due to
adverse weather conditions in the spring and summer of 2015; abnormally hot weather and lack of
rain in July and August, because of which formed an extremely unfavorable conditions for
maturing and /stalks of flax spread out timing recovery. This negatively affected the yield and
quality of raw flax. Different varieties of flax from seed to seed maturation required the sum of
active temperatures (above 10°C daily average) from 1 100 to 1 500°C. Soil moisture from planting
to the start of rapid growth should be kept at 60% during the period of rapid growth to flowering -
80% during ripening - in the range of 40-60% of full capacity. Lack of moisture in the soil during
the period of rapid growth, including budding and flowering, greatly affects the fiber crop. Soil
Drought leads not only to reduce it, but also adversely affects the quality indicators anatomical
stem structure: decreasing the number and size of filaments, increasing their lateral dimensions,
thicker wood, which leads to lower output fibers and deterioration of its quality. Quality trusts
largely depend on the prevailing weather conditions at the time of maturing flax straw. Optimal
weather conditions add up in sunny weather, the air temperature 14-20°C, without sharp
fluctuations during the day, when straw humidity of 50-60%, which need abundant dew, rain (no
rain) in the evening and night hours 1-2 times in Week. Under these conditions, a high activity is
observed decomposing pectin microorganisms maceration process is intensive, the curing takes
place for 12-15 days, the fiber is soft and durable [2]
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Adverse climatic conditions in 2015 have postponed their mark on the quality of the flax. As
shown by the analysis of data, in 2015 approximately 1% of the total sales of agricultural
organizations of the republic was off-grade flax, 42% were numbers 0.5 and 0.75, respectively,
and were absent in the structure of commodity products numbers 1.75 and 2.

An important factor affecting the quality of the final product is the correct crop rotation. The
best precursors for the culture are cereals. After their flax straw obtain better uniformity, color,
overall length and diameter of the stem than after perennial grasses. This is a consequenceof over-
focal-nitrogen plant food during the decomposition of sod in the ground. It should not be sown
after the flax and clover root crops that leave the soil in significant reserves of nitrogen, resulting
in flax lodging.

After analyzing the state of flax industry it can be stated that the main reserves of growth in
productivity and quality improvement, and as a result the economic efficiency of flax products
manufacturing are as follows:

1. Using highly productive domestic varieties. Domestic varieties of flax, subject to
compliance with cultivation technology, are competitive with foreign varieties, provide high
potential yield of fiber (25 t/ ha or more), seeds (8-12 t / ha), the fiber content in the linen equals
to 32-40%. A share of new domestic varieties (Blakit, Vasilek, Praleska, Borets, Aley, Zakaz,
Ritm, Yarok and others.) in sown areas of flax should be about 80%.

2. Improving the qualitative structure of the seed. Scientific research organizations of
the National Academy of Sciences of Belarus are engaged in the production of original seeds and
uterine elite, which subsequently transferred for the reproduction to flax institutions. Flax
institutions of the republic work on reproduction.of uterine elite and super elite (elite) with the
subsequent passing of seeds to flax cultivating organizations who, in their turn, are engaged in
breeding seeds by reproduction. Created modern elite farms provide enough elite flax seeds to flax
cultivating organizations of the republic, however due to the high cost of seeds, some farms have
to use seeds of a third and older reproductions.

3. The use of modern intensive technologies of flax cultivation. Designed by
Republican Unitary Enterprise «Research.and Practical Center of National Academy of Sciences
of the Republic of Belarus for agriculture» and Republican Unitary Enterprise "Science-practical
center of National Academy of Sciences of Belarus for agricultural mechanization" technology of
flax production results in 14,0-18,0 t/ ha of fibers and 6.0-8.0 t / ha of seeds. The technology
involves the use of complex target mineral fertilizers, micronutrients, protection, machinery
systems and mechanisms of the European level for flax cultivation, flax straw, production and
harvesting of flax. Technological regulations require harvesting of flax straw to be done within
10-12 days (calendar start date of harvest is 8-10" of August). Then straws become harder and
lignification occurs, fibers lose weight, color and main spinning qualities. Subject to normal terms
of harvesting, mass maturing of fiber finishes in the 2nd decade of September.

In 2015, in order to comply with technical regulations of flax production, flax cultivation
organizations bought 8 additional balers PRL-150A, 2-trailer 2PTS-4.5, 2 units of sowing
machinery SPU-6L, 26 tractors "BELARUS" of various classes, 10 trailed flax harvesters, 1 self-
propelled turner of flax ribbons and other necessary equipment for soil and flax cultivation.

4. Creating raw material zones. Under the current organization of production of straw and
fiber, flax plants are forced to rent land for flax sowing from agricultural enterprises each year. In
order to improve the current situation we consider that it is expedient to withdraw flax production
from flax factories and farms, which suffer annual losses due to low yields, lack of technology,
lack of specialization, and at the same time to increase the production of flax in farms with high
profitability of this crop. During summer, flax plants can work as machine and tractor station,
helping farms by providing complex, expensive equipment. It is considered to establish the holding
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structure in the Vitebsk region in the short term. The prime contractor and a major integrator will
be RUPTP "Orsha Linen Mill".

5. Agricultural specialization expansion of oil flax growing. The RUP "Institute of
Flax" is working on breeding oil flax seeds. Energy-saving technology of crop cultivation is being
developed; the research is conducted on stabilization of linseed oil quality and increase of its shelf
life. It is advisable to continue the development of new formulations of feed for livestock, domestic
birds and fish with the use of meal obtained after oil extraction. To expand the use of products
made from processed seeds of oil flax, in depth market research is necessary along with broad
advertising of nutritional and medicinal benefits of flax products.

Conclusion

Analysis of current state and development factors of flax cultivation indicate the possibility
of its further intensification in Belarus due to: favorable natural and climatic conditions; broad
experience; financial benefits; agronomic feasibility; export-oriented marketing combined with the
social importance of this crop for the population. In strict compliance with the technological
regulations of cultivation of the modern domestic varieties of flax, it is possible in practice to
achieve its biological capacity, namely, to cultivate up 2 tons of matural, domestic, high-quality
fiber from 1 hectare of crops.

Agricultural producers of the republic have prospects for intensification of the flax industry.
One of the main and primary task for them is to ensure the necessary production volumes of high
quality raw material that satisfies the consumers among large processing enterprises of the
republic. This requires: the use of modern technology ‘of flax production, which will allow to
produce fiber graded 1.75 and above, along with the yield of fiber between 14-18 t/ha; accelerated
use of new highly productive and high fiber varieties of flax; the establishment of cooperative-
integration structure such as holding that includes enterprises engaged in the entire production
cycle, starting from flax cultivation and ending with product marketing; expansion of oil flax
production for the use of its products in food, medicine, farm animal feeding, technical purposes.
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CuneabnuxkoB B.M., llla0yns O.H., [TaBaosckas H.JL.

Yupeoicoenue obpazosanusn «benopycckuii cocyoapcmeennuili acpapHulil mexHu4ecKuil
YHugepcumemy, 2. Munck, Pecnybauxa benapyce

ITYTU UHTEHCUO®UKALIMU BLIPAIIMBAHMS JIBHA B PECITYBJIMKE
BEJIAPYCH

Annomayus
B my06nukanuu npoaHaau3upoBaHO COBPEMEHHOE COCTOSIHUE OJTHOM M3 TPAIUIIMOHHON s
benapycu oTpaciu cenbCKOro xo3gicTBa — IbHOBOACTBO. [IpoBeieHHbIE UCCIEI0BAHUS
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IMMOKa3bIBAOT, 4YTO HECMOTpA Ha CYIICCTBCHHBIC HW3MCHCHUA B CTOPOHY IMOBBIIICHUA
IKOHOMHUYECKON 3()(hEeKTHBHOCTHU MPOU3BO/ICTBA JILHOBOTYECKOW MPOIYKIIUH Ha CETOTHIITHUN
ACHb OTpaCiib ABJISACTCSA Y6I>ITO‘-IHOI\/’I. OcHoBHas IMPpUYIKMHA TAKOI'O ITOJIOKCHHUSA HU3KOC Ka4YCCTBO
NOJTy4aeMOoil KOHEUHOW MPOAYKIMK. B cTaThe paccMaTpuBalOTCs HaIIpaBICHUS MHTEHCU(DUKAIIN
JIbHOBOJICTBA, KOTOPLIC B 6y)1ymeM MO3BOJIAT MOBBICUTH 3KOHOMHYCCKYIO 3(1)(1)CKTI/IBHOCTB
JTAHHOTO CErMEHTa HallMOHAILHON SKOHOMHMKH.

Knrwouegwte cnosa: nex, ypoxaiHOCTb, BaJIOBOM cO0p, HHTEHCHU(UKALUS, Y3PPEKTHBHOCTD,
00beM pean3ainu, TPYI0EMKOCTb, PEHTA0EIbHOCTb.
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Teimukan E, KynycoOaes b., Kamaran b.

Kazax ynmmuix azpapnvix ynusepcumemi

AHAJIBIK MUSI3/IbI BAFBITTAN OTBIPFBI3YIBIH TEXHOJIOT USIBIK
YJIEPICTH TEOPHUSIIBIK HET'13/IEY

AHJaTna

KongaHeicTarsl OTBIPFBIZY CyjI0anapbl MEH OTBIPFBI3y ammapaTTapblHBIH KOHCTPYK-
LUSUIApbIH TajlJjay HETi31HAe MakKanaja aHaJIbIK MUA3bl OTBIPFI3Y YIUIH YKaHA TEXHO-JIOTUSIBIK
menriM  Taly KaxerTiri HerizgenreH. OTBIPFBIZY  KypalJapblH jkacayla Kese-Iueri 0ap
OarbITTapAbIH O1pi aHBIKTANBII, aHAJBIK MUA3/IbI ATPOTEXHUKAIBIK TajJanTapFa cail OTHIPFhI3yFa
MYMKIHIIK OepeTiH OaFbITTaybllll ~KYPBUIFBICBI 0ap OTBIPFBI3Y AaNMaparbl-HbIH KaHA
KOHCTPYKIHMACHI YCHIHBUIABI.

Kinm ce30ep: 6ac nusi3, IBIHKBIPIBI-KACHIKTHI OTBIPFBI3Y amlaparthl, OaFbITTaybII KYpPbLI-
FbI, KACHIK, TYCIM.

Kipicne

Bac nusi3 — KeKeHiC JaKbUIIAPbIHBIH €H KOIl TaparaH TypJepiHiH O0ipi. O djaeMHiH
0apabIK ejjiepi XaJbIKTAPBLIHBIH YJIKeH cypaHbicbiHa ue. Taram oHiMi peTiHae musA3IbIH
MOHI 30p KoHe JaCTaApXaHHAH JalbIKThI OPbIH anajabl. [Iusa3ab1 Ta3a KyHiHae, KybIPbLJIFaH,
acbUIFaH JK9HE KAJIObIPJAHFAH TypAe KoJjAaHa Oepedi, oJ1 eH ajyaH TypJi Taramjaap
AaibIHAAY MEH XOII MiCTeHIpY YIIiH TANTBIPMANTBIH OHIM.

OTaHIbIK OHEPKACIIT OChI YaKbITKa JAEHIH MU3AbI 6CIpy MEH JKMHAyFa apHaJlfaH apHaibl
OTBHIPFBI3y MaLIMHATAPBIH IIBIFAPFaH KOK. OHEPTANKBIITap 0ac MUsI3 aHAJIBIKTAPbIH OTBIPFBIZY
ylliH 6acka MallMHAJapIblH OPTYPJl KOHCTPYKIMSJIApPbIH OChIFaH OeHiMIeyMeH Hemece
KEKEJIEHTeH TOCIIIEPMEH JalbIHIAI KeJeIl.

AHanBIK U376 OHTAWIBI MEpP3IMIEPAE JKOHE arpoTeXHUKANBIK TajlalTapra cai
OTBIPEBI3YIBIH MHSA3 OHIMAUIITIH apTThIPy MEH TYKBIM CalachlH jKaKcapTy YLIIH 30p MoHi Oap.
OciMIIK OCKIHACPIHIH OHTAWIBI KOWJIBIFBIH JKOHE OJIapJbIH ETIJETIH €ric ayaaHbl OOWbIHIIA
OipKeNKi OpHaaCybIH KAMTaMachl3 €Ty, SIFHU ©CIMIIKTEP/IiH apachlHIa TIPUIUIIK OpEKETiHIH TeH
MaFbIHAJIBl KOHE ©3apa ayBICTHIPBUIMANTBIH TOPT (PAKTOPIBIH (KAPBIK, KBUTY, Cy JKOHE KOPEKTIK
AIIEMEHTTEP) OipKeNKi TapalyblH KaMTaMachl3 €TeTIH >KaFaanaap TYFbI3y OTBIPFBI3YAbIH HETI3T1
MiHAETI O0JIBITT TaObUTaARI [ 1-3].
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