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IMPACT OF ORGANIC FERTILIZER "DOSTATOK" ON THE SURVIVAL
AND GROWTH OF PINE PLANTATIONS

The survival and growth of pine plantations, created at the clear cuttings, with the use of organic fertilizer "Dostatok" are
analyzed. The research was conducted in 11 forest units of the State Enterprise "Vyshche-Dubechna Forestry" in the fresh poor and
rich forest sites. The plantations were created according to the following schemes: 4 rows of Scotch pine and 1 row of red oak with
placement of seedlings 1.5%0.5 m and 1.5%1.0 m by planting them in a furrow formed by a plow PKL-70. The total forest pine plan-
tations with application of fertilizer amounted to 22.2 hectares. The agrochemical analysis revealed that 40.6 % of organic matter was
concentrated in the fertilizer, whereas in the organic layer of fresh poor and rich pine sites, the content of humus was 22.2 % and
30.7 % respectively. At the same time, fertilizer is characterized by a neutral environment, while the organic soil of fresh poor and
rich pine sites has a very high acidity of the pH of the salt extract, which fluctuates within 3.5-3.6. The double predominance of the
organic matter content in the fertilizer promotes the survival and growth of pine plantations. It was established that the introduction
of fertilizer "Dostavok" in the form of tablets on the root system of pine seedlings increases the survival of forest plantations, which
on sandy and sandy loam soils, respectively, reaches 90 and 95 %. Values of pH salt extraction indicate that the soils are very acid
(3.5 and 3.1), with an average level of humus (2.4 and 7.4 %), low levels of ammonia and nitrate nitrogen and mobile phosphorus.
Soil of fresh poor pine site has an elevated level of mobile potassium (139.87 mg-kg™), while the fresh rich pine site is characterized
by a low level of potassium, which is 46.39 mg-kg". Granulometric analysis of the soil showed that the poor sites are represented by
sandy soils and rich sites — rough-dust sandy loam soils. Almost double the predominance of the organic matter content in the fertili-
zer "Dostatok" contributes to the survival and growth of pine plantations. The annual increment of pine seedlings on 4-7 cm was mo-
re than at the control. The use of bio-fertilizer also reduces the number of manual care and accelerates the closure in the rows, which
in turn allows the transfer of forest crops to covered forest area a year earlier.

Keywords: nutrients; type of forest sites; sandy soil; seedling; root system; annual increment.

Introduction. The properties of soils of forest
ecosystems after clear cuttings are still far from optimal. In
most soils, there is a decrease in the content of humus, a ne-

Analysis of recent researches and publications. Nutri-
ent fertilizer is the main element of the food contained in it.
There are simple ones that contain one element of nutrition

gative balance of nitrogen, phosphorus, potassium, micro-
elements and, consequently a decrease in the survivability
and growth of forest crops. Improvement of soil fertility
prevents its depletion, bogging, contaminating with various
toxic substances. Organic and mineral fertilizers play a sig-
nificant role in improving the quality of soil (Hrom, 2005;
Marchuk et al., 2010; Pinchuk, , & Hengalo, 2018). Organic
fertilizers contain macro- and micro-elements, various
physiologically active substances useful for plants, microor-
ganisms, antibiotics, etc. Organic fertilizers contribute to
the better flow of biological processes and improve the
physical and chemical properties of the soil. Under proper
use, organic fertilizers are a powerful reserve for increasing
of soil fertility. The introduction of organic fertilizers on
depleted nutrients in sandy and sandy loam soils increases
the survival of forest plantations and soil fertility, accelera-
tes the transfer of forest plantations to forest-covered areas.

IHpopmauis npo asTopis:

(nitrogen, phosphorus, potassium — macro elements; boron,
manganese, molybdenum — micro elements), and complex
mineral fertilizers containing two or more elements of nut-
rition (Marchuk et al., 2010).

The ratio of the amount of nutrient fertilizer taken away
by a harvest, to the total amount of nutrient introduced with
fertilizer, is characterized by the fertilizer use coefficient.
On average, for all tree plants, the fertilizer use coefficient
is for: nitrogen — 40-50 %, phosphorous — 10-25 %, potash
— 50-60 %. An indicator of the quality of fertilizer is the
content of nutrients in a form suitable for the assimilation
of plants. To characterize the fertilizers, the mass fraction
of nitrogen, phosphorus and potassium is determined in
them in terms of N, P,Os, K,O.

For the efficient and rational use of fertilizers in forestry
production, the choice of methods for fertilizing the soil in
accordance with the biological characteristics of plants is of

KOxHOBCbKMiA Bacunb KOpitoBuy, a-p c.-r. Hayk, npodecop. Email: yukhnov@ukr.net; yukhnov@nubip.edu.ua

Ypaiok KOpiit CraHicnasoBuu, 3406yBay. Email: yuriurluk@ukr.net

FonoBeubKuit Muxaiino MetpoBuy, KaHa, c.-r. Hayk, ampektop. Email: Dybechnja@ukr.net

Cepeaa IBaH JleoHigoBuy, iHxeHep 3 nicoBigHoBneHHA. Email: vanyaseredal985@ukr.net

LuTtyBaHHA 3a ACTY: tOxHoBCbKMI B. 0., Ypatok HO. C., Fonoseupbkuit M. M., Cepeaa I. /1. Impact of Organic Fertilizer "Dostatok" on the
Survival and Growth of Pine Plantations. Haykoswuii BicHuk HATY YKpainu. 2018, 1. 28, Ne 3. C. 62—-66.

Citation APA: Yuhnovskyi, V. Yu., Urliuk, Yu. S., Holovetskyi, M. P., & Sereda, I. L. (2018). Impact of Organic Fertilizer "Dostatok" on the
Survival and Growth of Pine Plantations. Scientific Bulletin of UNFU, 28(3), 62—66. https://doi.org/10.15421/40280313

62 HaykoBwuit BicHuK H/ITY YKpainu, 2018, T. 28, Ne 3

Scientific Bulletin of UNFU, 2018, vol. 28, no 3



great importance (Marchuk et al.,, 2010). Fertilizers are
introduced into the soil in a certain amount, which is deter-
mined by the norms and dosages of introduction.

Recently, organic fertilizers are widely used in forestry
practice. So, for the cultivation of the planting material of
common oak with a closed root system in individual conta-
iners with agro-fibre, the humate fertilizer "Rokohumin"
was tested (Danilenko et al., 2016). The effectiveness of the
fertilizer depends on the method of introduction and con-
centration of working solutions. The use of "Rokogumin"
makes it possible to get the planting material of a certain si-
zes, in particular large-sized, for use not only in forest-culti-
vated production, but also in the garden-park industry.

Organic fertilizers contain the most important nutrients
mainly in organic form and a large number of microorga-
nisms. These include manure, peat, bird droppings (guano),
various composts, organic waste from the urban economy
(sewage, sewage sludge, and urban debris), sapropel, and
green fertilizer. The effect of organic fertilizers on the crop
yields is evident for 3-4 years or more (Marchuk et al.,
2010; Sherstobaeva, 2003).

The purpose of the research is to assess the impact of
the organic fertilizer "Dostatok" on the survival and growth
of pine plantations in fresh pine sites and to make recom-
mendations for the use of organic fertilizer for the creation
of Scotch pine plantations on the soils of light mechanical
composition.

Materials and methods of research. The research was
done at the Vyshcha-Dubechna forestry enterprise. The ex-
perimental objects are located in the forest areas of the en-
terprise, the territory of which belongs to the Eastern-Po-
lissya district of the forestry area and is located in a tri-
angle, which forms the Kiev reservoir and the river Desna
until it drops on the river Dnieper (Pasternak et al., 1980;
Forestry, 2018; Yukhnovskyi, Urluk & Golovetsky, 2015).

The research was conducted during 2013-2017. The ef-
fectiveness of the organic fertilizer "Dostatok" of the for-
mation of annual growth and survivability of pine seedlings
was researched at the experiment.

At the experimental plots, the pills were inserted into
the sword done by Kolesova slit on the upper part of the ro-
ot system of seedlings. This pursued two interrelated goals
— the accumulation, retention and gradual penetration of
moisture down the root system for a long period with the si-
multaneous increase of soil fertility in the horizon of the ro-
ot system development.

Experiments were carried out in 11 forest districts of the
State Enterprise "Vyshcha-Dubechna Forestry" in pine si-
tes. The plantations were created according to the following
schemes: 4 rows of Scotch pine and 1 row of red oak with
placement of seedlings in 1.5%0.5m and 1.5x1.0m by
planting them in a furrows formed by a Forest Plow-Culti-
vator (FPK-70). Forest plantations with the use of fertilizers
were planted at the 22.2 hectares.

Tablets "Dostatok" is a natural ecologically pure fertili-
zer with moisture-retaining properties on the basis of bio-
humus. Fertilizer contains agronomical useful microflora of
natural origin. Usually the pills based on bio-humus "Dos-
tatok" are intended for growing seedlings, and with addition
of water are increased by 3.5 times and become an excellent
loose foundation for germination of seeds and the formation
of a powerful root system. The tablets provide the plant
with all the necessary nutrients and develop in it the resis-
tance to diseases. For industrial purposes the tablets are

available in a size of 16 mm in height and 30 mm in diame-
ter. Unfortunately, in the instructions for the use of fertili-
zers, it does not indicate its acidity, the content of organic
and mineral substances. It is only indicated that 50 % of the
tablets "Dostatok" consist of organic ingredients and, unlike
the Jiffy peat tablets, do not have a grid that holds peat.

Therefore, to determine the content of organic matter
and the components of N, P, K and pH extract salt the
samples of the fertilizer were tested in the certified Ukraini-
an Laboratory of Quality and Safety of Agricultural Pro-
ducts at the National University of Life and Environmental
Sciences of Ukraine (test report No. 1240 dated
09.15.2017).

To determine the impact of fertilizer on the effective-
ness of pine plantations, the samples of soil of the upper 10-
cm horizon and the place of transition of litter to the soil in
the fresh pine sites were chosen (protocols of tests No.
1725-N, 1729-N, 1727-N and 1733-N dated on November
20, 2017).

Determination of pH extract salt was carried out accor-
ding to State Standard 27979-88 "Organic fertilizers. Met-
hod for determination of pH (Organic fertilizers: pH deter-
mination method) (State Standard 27979-88, 2006; State
Standard 7949, 2015). Organic matter was determined ac-
cording to State Standard 27980-88 "Organic fertilizers.
Methods for determining the organic matter (Organic ferti-
lizers, methods for the determination of organic matter)
(State Standard 27980-88, 2006; State Standard 4289,
2004).

The total mass fraction of nitrogen was determined ac-
cording to State Standard 7911:2015 "Organic and organic-
mineral fertilizers. Method for determination the total mass
fraction of nitrogen and mass fraction of ammoniac nitro-
gen" (State Standard 4729, 2007; State Standard 7911,
2015). Total phosphorus on the initial moisture was deter-
mined according to State Standard 26717-85 "Organic fer-
tilizers. Methods for determination of total phosphorus (Or-
ganic fertilizers, methods for determination of total
phosphorus)" (State Standard 2671785, 2006; State Stan-
dard 4405, 2005). The mass fraction of total potassium was
determined according to State Standard 7949:2015 "Orga-
nic fertilizers. Method for determination the mass fraction
of total potassium" (State Standard 7949, 2015).

Results of the research and their discussion. Analysis of
the quality of the organic layer of soil, which is the lower
part of the forest litter at the stage of full mineralization,
has been carried out to determine the effect of fertilizer on
the growth of pine plantations on the soils of different mec-
hanical composition. Samples of this layer were taken on
sandy (A,) and sandy loam (B,) soils at depths of 1-2 and
1-3 cm, respectively. The comparative characteristic of the
indicators of the quality of the organic layer of soil and the
applied organic mineral fertilizer "Dostatok" is shown in
the Table 1.

Data of the table 1 indicates that 40.6 % of organic mat-
ter is concentrated in the fertilizer, whereas in the organic
layer of fresh poor and rich pine sites the content of humus
is 22.2 % and 30.7 % respectively. At the same time, fertili-
zer is characterized by a neutral reaction and the organic so-
il of fresh poor and rich sites has a very high acid pH of the
salt extract, which varies within 3.5-3.6. Almost double the
predominance of the organic matter content in the fertilizer
"Dostatok" contributes to the survival and growth of pine
plantations.
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Table 1. Indicators of quality of organic layer of soil
and fertilizer

Table 2. Indicators of soil quality of experimental
pine plantations

Type of forest .
Name of indicators, sites F,%Télslif_ r
units of measures poor rich tok"
(Ar) (B>)
pH extract salt, units pH 3.5 13,67 5477
Organic matter (humus), % 22.2°72130.7°7°] 40.677
Total mass fraction of nitrogen, % 0.39%010 9 5420.10] () 36-0.10
of initial moisture ) ' )
Mass fraction of ammonium nitro- 0.05°0001 [ () 15:005| () 3£0.05
gen, % on the initial moisture ) ) )
;(z)tiz;lu}l)rléosphorus, % on the initial 0.0120905| 0 0g=00t | (9.9*005

An important factor in the survival and growth of seed-
lings is the content of nutrients in the active layer of soil.
For this purpose, the quality indices of a 10-cm layer of soil
were analyzed, which is shown in Table 2.

According to the results of the analysis of 10-cm soil la-
yer, soil grouping was carried out on the fertility indices.
Values of pH salt extraction indicate that the soils are very
acid (3.5 and 3.1), with an average level of humus (2.4 and
7.4 %), low levels of ammonia and nitrate nitrogen and mo-
bile phosphorus. Soil of fresh poor pine sites has an eleva-
ted level of mobile potassium (139.87 mg kg'), while the
fresh rich pine sites soil is characterized by a low level of
potassium, which is 46.39 mg kg'. Granulometric analysis
of the soil showed that the poor sites are represented by
sandy soils and rich sites — rough-dust sandy loam soils
(State Standard 4730, 2007; ISO 10390, 2007).

Type of forest sites
L fresh poor pine fresh rich pine
Name of indicators,
its of stand (A,) stand (B,)
UIIES OF measures Depth of sample taking, cm

1-2 3-10 1-3 4-10
gg extract salt, units 332015 | 3 52015 [ 32015 | 3 j2015
gignzyco matter (hu- 2035406 | 9 4#048 | 3 5+631 | 5 4074
ﬁ;;rll(qgnia nitrogen, 4547908 | 9 *183 | 494063 |3 5264
Irigrztge 1nitrogen, 0.42005 | (0.0%004 | g3 31262 | (j ¢0.13
Eg.bljzl;lphosphorus, 26.679 | 17.02% | 36,1554 |17 7°266
Nobile lpotassium, 99 42087 139.7°°1161.85°46.39™"
— . 3 23 50
Type of soil sandy rough-ldust sandy

oam

Sand 1-0,05 mm, % 66.45 63.79
Sough dust 0,05~ 25.13 26.37
Dust 0,01—
0,001mm, % 7.37 8.26
Silt <0,001 mm, % 1.08 1.56
Physical cl
<o?(§ic;£,%% 9.87 11.20

The observation of experimental forest plantations was
done by commissions consisting of a forestry engineer, a
forester, a forestry assistant during September-October
20162017, as noted in the relevant forest survey docu-
ments. These researches are shown in Table 3.

Table 3. Survival and annual increment of pine plantation with the use of fertilizer and without fertilizer use

Type of forest Survival, % Annual increment, cm
Forest farm Block ype % Area, ha . . without . s without
site using fertilizer - using fertilizer -
fertilizer use fertilizer use

. 61/26 B, 2.0
Gutiv 62/12 B, 1.0

Total: 3.0 91 84 12" 7409
Desna 320/13 B, 1.0
332/27 B, 0.4

Total: 1.4 90 84 101 6%
138/9 B, 0.6
Dovrobrodovsk 140/14 B, 0.9
135/25 C, 1.4

Total: 2.9 90 85 10°"”° 6.8
687/5 A, 0.5
Dubechna 713/4 B, 13

Total: 1.8 90 85 1523 g1
792/11 A, 0.4
Novosilky 793/9 A, 0.3
795/26 A, 0.3

Total: 1.0 89 86 1017 7410
Pirmovo 540/6 A, 23
488/7 A, 1.7

Total: 4.0 89 85 10" 6"’

Prymorsk 347/4 A, 1.1 90 83 127 [
821/14 A, 0.7
Khotianivka 825/17 B, 0.4
856/10 A, 24

Total: 3.5 90 86 1318 g0
179/1 A, 0.8
Khutir 187/9 B, 0.2
182/3 B, 1.5

Total: 2.5 92 84 1471 g+t

Tsenter [ 274716 ] A, 1.0 88 84 1257 78
Total 22.2

* Note: Ap — fresh poor pine site; B, — fresh rich pine site; C3 — moisture pine-oak site.
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Data of Table 3 indicates that the survival of experimen-
tal forest plantations with the use of fertilizer is varied wit-
hin the range of 88-92 %, whereas in the control plantings
this index is 83-86 %. At the same time, the annual incre-
ment of experimental plantations is recorded in the range of
10—15 cm, and in the control — 6-8 cm. The significant dif-
ference between the indices of survival and growth of pine
seedlings was not detected.

Advantages of using tablets "Dostatok” are manifested
in: high survival of forest plantations, accelerating the
growth and development of Scotch pine plants, providing
moisture to seedlings during the arid period.

Conclusions and perspectives. The results of rese-
arches testify to high efficiency of use of fertilizer "Dosta-
tok" for creation of high productive forest plantations. The
agrochemical analysis revealed that 40.6 % of organic mat-
ter was concentrated in the fertilizer, whereas in the organic
layer of fresh poor pine and fresh rich pine sites the content
of humus was 22.2 % and 30.7 % respectively. At the same
time, fertilizers are characterized by a neutral reaction while
the organic soil of fresh poor and rich pine sites have very
high acidity of the pH of the salt extract, which fluctuates
within 3.5-3.6.

The introduction on the root system of pine seedlings
increases the survival of forest crops on sandy and sandy
soils, which is 88 and 92 % respectively. The annual height
increment of pine seedlings exceeded the control values by
4-7 cm.

The use of bio-fertilizer also reduces the amount of
manual care and accelerates the closure in the rows, which
in turn enables the transfer of forest crops to the forest-co-
vered vegetation of the land a year earlier. It argues the
perspective of use the fertilizer on sandy and sandy loam
soils in the poor and rich fresh pine sites in the region.
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, ! Hayionanvmuii yHigepcumem biopecypcis i npupoooxopucmyeanus Yxpainu, m. Kuis, Yxpaina
M1 "Buwe-/[ybeuancoke nicose cocnooapcmso” [epowcnicaczenmemsa Yxpainu, c. Ilipnoso, Yrpaina

BIIJIMB OPTAHIYHOI'O JOGPUBA "JOCTATOK" HA IPUKUBJ/IIOBAHICTDb

I PICT COCHOBUX KYJIBTYP

[Ipoanani3oBaHO MPHKUBIIOBAHICTE 1 PICT COCHOBHX KyNbTYp, CTBOPEHHX Ha 3py0ax, 3 BUKOPHCTaHHSM OpPTaHIYHOTO H0OpHBa
"Ilocrarok". JlocmimkernHs nposenero B 11 micannreax /JII1 "Bume-/ly6edanceke sicoBe rocnonapcrBo” B 60pOBHUX 1 CyOOPOBUX TH-
Tax JicopocIMHHUX yMOB. KyneTypu cTBopeHo 3a cxemamu: 4pC3lp/lup, 3 posmimenssam cisaniB 1,5%0,5 M ta 1,5%1,0 M Bucamxy-
BaHHSM iX y 60po3HH, yrBopeHuMu mryrom [IKJI-70. 3aransHa miomma cTBOPEHHUX JIICOBUX KYIBTYP 13 3aCTOCYBaHHIM HOOpUBA CTa-
HOBmIa 22,2 ra. 3a pe3yabTaTaMH arpoXiMidHOr0 aHali3y BCTAaHOBIICHO, IO Y JOOPHBI CKOHIEHTpoBaHO 40,6 % opraHidHOi pedoBH-
HH, TOZII SIK B OPTaHIYHOMY IIapi IPyHTY CBiXOro 6opy i cybopy BMicCT rymycy craHoButs 22,2 1 30,7 % BianosixHo. BogHouac 1o6-
PHBO XapaKTepU3yeThCsl HEUTPAIBHUM CEPEOBHILEM, & OPTaHIYHHI IPYHT CBIXKOTO O0py 1 CyOopy Mae mayke CHIBHOKHCIIUH ITOKa3-
HUK pH COMBOBOI BUTSDKKH, KM 3MIHIOETBCA B Mexax 3,5-3,6. [TonsiiiHe mepeBakaHHS BMICTYy OPTaHIYHOI PEUOBHHH y T0OOpPUBI
"JlocTaTok" CrpHsie MPYHKUBIIIOBAHOCTI 1 pOCTY COCHOBHX KyNbTYp. BeTanoBneHo, mo BHeceHHsT nodpuBa "Jloctarok" y Burisiai tab-
JIETOK Ha KOPEHEBY CHCTEMY CiSHIIIB COCHH IIi[BHIIY€ IPILKUBIIIOBAHICTE JTICOBUX KyIbTYp, SIKAa HA IMIIMAHUX 1 CYMIIIAHUX IPYHTAX
BifmoBifgHO csirae 88 1 92 %. Piunmii mpupicT CisSHIIB COCHU 3BHYaiHOI HAa 4—7 cM IEpEeBHUIyBaB KOHTPOJIbHI MOKAa3HUKU. Brukopuc-
TaHHS Olompenapary TaKoXX 3MEHIIYE KiJIbKICTh PYYHHX AOTJISIIB i MPHUIIBUALIYE 3MUKAHHS B PSIIax, IO Ja€ 3MOTY IIEPEeBECTH JIiCo-
Bi KYJIBTYPH B IIOKPUTY JTiICOBOIO POCIHHHICTIO IUIOIIY Ha PiK paHiIe.

Kniouogi cnosea: eneMeHTH KUBJICHHS; TUII JTICOPOCIMHHUX YMOB; HIII[AHUH TPYHT; CiSHEIlb; KOPEHEBA CHCTEMa; PIYHHIN PHUPICT.
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B. 0. Oxnoeckuill, 10. C. Ypawk?, M. I1. l'on1oeeykuii?, H. /1. Cepeda?
! Hayuonanenwiii ynugepcumem Guopecypcos u npupodononssosanus Yipaunst, 2. Kues, Ypauna
2 I'IT "Buuwe-Jlybeuanckoe necroe xozsiicmeo” Iocnecacenmemea Yipaunl, ¢. Iupnoso, Yipauna

B/IMAHUE OPTAHUYECKOT' O YAOBPEHHUA "JOCTATOK"
HA TIPUXKUBAEMOCTDb U POCT COCHOBBIX KYJIbTYP

[Ipoananu3npoBaHbl IPIKUBAEMOCTh M POCT COCHOBBIX KYIIBTYP, CO3/IaHHBIX HA BBIPYOKaxX, C UCIIONB30BAHIEM OPTraHUYCCKOTO
ynobpenus "ocrarok". Uccnenoanue nposencHo B 11 necanmyecrBax ['T1 "Beime-/lyoeqanckoe necHOE XO035HCTBO" B OOPOBEIX H
CyOOpEBBIX THIIAX JIECOPACTUTENBHBIX ycaoBuil. KymbTyps! cozmanst mo cxemam: 4pClp/lkp, ¢ pasmemenuem cesaues 1,5%0,5 M u
1,5%1,0 M u BeIcagkoii ux B 60po37pl, odpasoBanHbMH IuTyroM ITKJI-70. O6mast momans co3JaHHBIX JIECHBIX KyAbTYp C IPHMEHe-
HHUEM yo0penus cocrasmia 22,2 ra. [lo pe3ynpTaTaM arpoXuMHIECOT0 aHAIN3a YCTAHOBJICHO, YTO B YJOOPEHIN CKOHLICHTPUPOBAHO
40,6 % OpraHMYeCcKOTO BEIIECTBA, TOT/Ia KaK B OPraHUYECKOM CJIO€ MOYBHI CBEXKETO Oopa u cybopa conepkaHue TyMyca COCTABISCT
22,21 30,7 % cooTBETCTBEHHO. Y OOpEHHE XapaKTepu3yeTcss HeHTPaIbHOM cpeoi, TOraa Kak OpraHMIeCKUH CIIOH ITOUBEI CBEXKETO
6opa u cybopa UMeeT OYeHb CHIIBHOKHCIBIN Moka3aTens pH coneBoi BBITSIKKH, KOTOPHIH KoneOnercsa B mpepenax 3,5-3,6. [lourn
JIBOIHOE NpeodIIailaHne COAEPXKAHMS OpTraHMIecKOro BelecTBa B ynoOpenun "JlocTaTtok" crocoOCTBYET NPIDKUBAEMOCTH B POCTY
COCHOBBIX KyJbTYp. YCTaHOBIICHO, UTO BHeceHHe ynoOpenus "JlocTaTok" B Buje TaOIETOK Ha KOPHEBYIO CHCTEMY CESHIIEB COCHBI
TIOBBIIIACT MPYDKIBAEMOCTD JIECHBIX KYJIBTYP, KOTOpasi Ha MEeCYaHbIX U CYNECUaHbIX II0YBAX COOTBETCTBEHHO cocTaBisteT 90 u 95 %.
I'omoBo#t MPHUPOCT CeSTHIIEB COCHBI OOBIKHOBEHHON Ha 4—7 CM IpeBBIIIal KOHTPOIBHBIC ITOKa3aTenu. Vcnons3oBanue Ononpenapara
TaKKe YMEHBIIAET KOIMYSCTBO PYUHBIX YXOJOB M YCKOPSCT CMBIKAHHS B PSIIax, 9TO JaeT BO3MOXKHOCTH IIEPEBECTH JIECHBIEC KyIbTY-
PHI B IOKPHITYIO JIECOM IDIOIIAb TOOM PaHee.

Kniouesvie cnoga: >neMeHTH! IUTAHUS; THI JIECOPACTUTENBHBIX YCIIOBUIL; ITeCUaHasi 0YBa; CESHEll; KOpHEBasi CUCTEMa; TOIN-
HBIN TIPUPOCT.
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