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Resource potential of the medicinal plant Achillea millefolium L.
in forest protected areas of the Western and Southern Altai ridges

In the article the results of field studies of the medicinal plant Achillea millefolium L. in forest protected areas
of the Western and Southern Altai ridges were presented. The total study area covers 4 ranges of the Western
Altai (Ivanovsk, Ulbinsk, Ubinsk, Listvyaga) and 3 ranges of the Southern Altai (Narymsk, Kurchumsk and
South Altai Tarbagatai). The survey of Achillea millefolium raw material stocks and its ecological state were
assessed using generally accepted methods, taking into account intensive harvesting of this plant in the re-
gion. In 2 ridges: Ubinsk (Ust-Kamenogorsk SI) and Ivanovsk (Pikhtovsk SI) we have revealed and taken in-
to account that yarrow forms thickets on grass-grassy meadows and along forest edges. Useful properties and
uses of Achillea millefolium has a wide range, this is evidenced by their chemical composition: isovalerian,
fatty and salicylic acid, asparagine, sterol, phenol, bitter and tannins, alkaloid, flavonoid, glycoside, essential
oil, terpenoid, steroid, sesquiterpene derivatives, resins, saponin. The survey of common yarrow showed that
raw material should be harvested during flowering. In terms of exploitable reserve, it is noted that it varies in
the range of 4.19-7.89 tons. Yarrow raw reserves in the Southern Altai are accounted for in 13 populations, in
4 pilot forest protection institutions: Zyryanovsk State Institution (4 populations); Bolshenarymsk State Insti-
tution (2 populations); Katon-Karagai (KK) SNNP (4 populations); Kurchumsk State Institution (3 popula-
tions). The exploitable stock in the Southern Altai varies in the range 4.95-118.31 tons. The stocks volume in
the following pilot SIs are suitable for commercial harvesting: Bolshenarymsk SI, Katon-Karagay SNNP,
Kurchum SI and Zyryanovsk SI.
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Introduction

The history of human development is inextricably linked to the cognition of the surrounding world and
the involvement of natural resources in economic use. The higher the level of development of the productive
forces of society, the higher the rate of their development and diverse application.

The plant world in all its great diversity has long been widely used by man in his daily economic activi-
ties. Even at the dawn of its development man highlighted, studied and described the surrounding plants,
their useful properties [1].

In the natural flora of Kazakhstan there are a significant number of useful plants widely used in the na-
tional economy. In addition to well-known environmental and anthropogenic factors, the thickets of such
species are affected by the most destructive — the process of direct unregulated mass harvesting of raw ma-
terials.

Plant resources, which are an integral part of natural biological resources, under the influence of ecolog-
ical and anthropogenic factors are now undergoing significant, sometimes irreparable transformations. As a
result, entire plant complexes and communities are irretrievably disappearing.

At present, an important task in the study of plant resources is the balanced use and protection of the
riches of natural flora, as well as the vegetation cover as a whole.

Intensive exploitation impairs the ability of the population to recover losses and leads to a rapid decline
in the productivity of the land. To avoid this, the rules for harvesting medicinal raw materials should be
strictly followed. Systematic disruption of vegetative and seed regeneration of plants as a result of immoder-
ate, improper collection and annual continuous intensive exploitation of the same arrays violates not only the
age structure of populations, but also leads to significant shifts in their numbers, the static equilibrium of the
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number of components in the phytocenosis fluctuates, which itself can cause degradation of the plant com-
munity [2].

The natural flora of the Kazakhstan part of Altai is rich in floristic composition and natural reserves of
some medicinal plants used in folk and traditional medicine. However, for rational use and preservation of
natural thickets of useful plant species it is necessary to carry out full-fledged resource studies, on the basis
of which the current state and norms of withdrawal from nature are determined annually.

Such studies as the current state of economically valuable, intensively exploited, rare and endangered
species of medicinal plants on the territory of the studied region need to be supplemented. There is practical-
ly no scientific information on the ecological state of medicinal plants promising for harvesting. Taking into
account the above-mentioned, the purpose of the research was to study the issues on assessment of resource
potential and ecological safety of medicinal plants of the Kazakhstan part of Altai, available for procurers.
One of such objects is Achillea millefolium L.

Achillea millefolium is a perennial plant with (5) 2060 cm of height; rhizome is thin, creeping,
branched; plant is pubescent with fine white hairs; stems are few or solitary, erect or ascending from the
base, straight, less often slightly sinuous, simple or branched in the upper part with shortened olive branches
in the axils of middle and upper stem leaves; leaves are lanceolate, oblong-lanceolate or almost linear,
pinnately-stigmatous, twice or thrice pinnately dissected, with numerous segments widely spaced 1.5-10 mm
apart, lower stem leaves and leaves of infertile shoots 10-35(40) cm length, 0.8-5 cm width, axis 1-2 mm
wide, usually in upper part with single intermediate teeth between main segments, lobes and teeth lanceolate,
rarely linear, 0.5-1.5 mm long, 0.3-0.4 mm wide, acuminate at the top into short cartilaginous acuminate;
baskets are in numerous, compound shields, 2—15 c¢cm in diameter.; wrappers oblong to almost ovate, 3-
4(6) mm long, 2-4 mm wide; leaflets of the envelope are green, keeled with a projecting median vein, with a
filmy border along the margin, often brownish colored; bracts ovate to oblong-elliptic, filmy, downy above,
with scattered glands on the dorsum; tongues of marginal flowers white, pink or red (1) 2—4 mm long, 1.5—
3(4.5) mm wide, almost rounded, 2-3 toothed at the apex, bend twice shorter than the length of the wrapper;
tubular flowers up to 20 in number, with glands outside [3].

Chemical composition of Achillea millefolium: isovaleric acid, salicylic acid, asparagine, sterol, phe-
nol [4] bitter substances, tannins, coumarin, alkaloid, essential oil, terpenoid [5] steroid, sesquiterpene deriv-
atives [6], resin, saponin, coumarin [7], fatty acid, alkaloid, flavonoid, essential oil [8], glycoside [9].

Useful (pharmacological and other) properties and uses of Achillea millefolium: tonic, stimulant, aro-
matic, cold, flu, amenorrhoea remedy [10] anti-inflammatory [11, 12], stimulating bile flow [13], diuret-
ic [14], analgesic [15], gastroprotective, antibacterial [16], antioxidant, antimicrobial [17], antiseptic, expec-
torant, vetrogonic, antispasmodic, styptic, choleretic gastrointestinal [18], anti-ulcer [19], hepatoprotective,
antispasmodic [20], hypotensive [21], anxiolytic [22], hypoglycaemic, hypolipidemic [23], antimutagenic
[24] antitumour [25].

Experimental

Resource survey of the territory was carried out by the route-reconnaissance method [26] and in accord-
ance with the generally accepted “Methodology for determining the reserves of medicinal plants” [27], as
well as taking into account the methodological guidelines for the study of medicinal plant resources [28],
[27], as well as taking into account the methodological guidelines for the study of medicinal plant re-
sources [28]. Stocks of raw materials were counted in specific thickets using the method of counting sites or
model specimens. Traditional geobotanical methods were used to describe plant communities with the partic-
ipation of resource objects [29, 30].

The structure of cenopopulations of rare medicinal plants was studied according to the methods of
T.A. Rabotnov [31] and O.V. Smirnova [32]. To find out the life cycle, the method of A.A. Uranov was ap-
plied [33]. When studying the ecological and biological features of the species in the field, the methodologi-
cal guidelines developed by M.F. Golubev and E.F. Molchanov were applied.

The assessment of stocks of raw materials of common yarrow was carried out in forest protection areas
within the following forestry farms and the National Park: Zyryanovsk State Forestry Department,
Bolshenarymsk State Forestry Department, Katon-Karagai State Forestry Department, Kurchumsk State For-
estry Department. The surveyed area covers 4 ridges of the Western Altai (Ivanovsk, Ulbinsk, Ubinsk,
Listvyaga,) and 3 ridges of the Southern Altai (Narymsk, Kurchumsk and South Altai Tarbagatai) (Fig.).
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Figure. Map of Achillea millefolium population scheme in forest protected areas
of the Western and Southern Altai ridges

Results and discussion

Common yarrow Achillea millefolium — herbaceous perennial plant of the family Asteraceae Bercht.
Asteraceae Bercht. & J. Presl. It blooms in July-August and bears fruit in September-October. It grows in
forest, forest-steppe and steppe zones, in meadows, steppe and meadow mountain slopes, on fallow lands,
along field margins. The above-ground part is used as a raw material.

Stocks of common yarrow in the phase of blossoming — beginning of flowering were identified and
accounted for 2 ridges: Ubinsk and Ivanovsk, where yarrow forms thickets on grass-grass meadows and on
forest edges (Fig.).

On the territory of Ust-Kamenogorsk SI, Tarkhan forestry (P1) average yield of air-dry raw material of
yarrow was 838.2 kg/ha. The exploitation reserve (ER) of air-dry aboveground phytomass of yarrow on the
area of 5.0 ha was 4.19 tons (Table 1). Taking into account the duration of recovery of the species’ stocks
after harvesting of raw materials, the volume of possible annual harvesting (VPAH) should not exceed
0.83 tons of air-dry above-ground phytomass. The species is a part of grass-grass (Dactylis glomerata,
Achillea millefolium, Fragaria viridis) communities on forest edges.

On the territory of Pikhtovsk SI, Kedrovsk forestry (P2), the average yield of air-dry yarrow raw mate-
rial was 607.20 kg/ha. ER on the area of 13.0 ha was equal to 7.89 tons with VPAH not more than 1.57 tons.
The species is a part of Yarrow-grass (Dactylis glomerata, Achillea millefolium, Phleum pretense) communi-
ties in extensive meadows.

Common yarrow Achillea millefolium: raw stocks of yarrow in the Southern Altai are accounted for in
13 populations, in 4 pilot forest protection institutions: Zyryanovsk State Institution (4 populations);
Bolshenarymsk State Institution (2 populations); Katon-Karagay (KK) SNNP (4 populations); Kurchumsk
State Institution (3 populations).

The survey was carried out during the flowering phase. The species is poorly eaten by livestock, and for
this reason yarrow dominates in herbaceous communities in areas with heavy overgrazing.

In Zyryanovsk SI yarrow reserves were identified on the Ulbinsk ridges and in the Bkhtarminsk Moun-
tains, on the territories of 4 forestries: Bykovskoy, Lesnopristansk, Stolboushinsk and Osinovsk. The species
forms yarrow-timothy-leaved-clover, yarrow-hedge, yarrow, yarrow-chicory communities.

The main habitats of the species in the Zyryanovsk SI are flat meadows, lowlands, hayfields and old fal-
low lands. In Bykovsk forestry (P3), the ER of air-dried yarrow raw material on an area of 25.0 ha was
9.9 tons, with VPAH not exceeding 1.98 tons (Table 2). The species grows in yarrow-thymopheif-clover
(Phleum pratense, Trifolium pratense, Achillea millefolium) communities in flat meadows.

In Lesnopristansk forestry (P4), the ER of yarrow on the area of 5.0 ha is 2.44 tons with the VPAH not
exceeding 0.48 tons. The species is a part of yarrow-hedge (Dactylis glomerata, Achillea millefolium) com-
munities in flat meadows.
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Table 1
Stocks of raw materials of the medicinal plant Achillea millefolium,
identified in the territories of the pilot forest protection organizations in Western Altai
Population| Location (ridge, forestry,| Price Area, ha Air-dry stock Operating reserve | VPAH, air-dry
number quarter, thicket population, density, kg/ha of air-dry raw raw materials
coordinates) ecology materials, tonnes
Total | Occupied | Above- | Under- | Above- | Under- | Above- | Under-
species ground | ground | ground | ground | ground | ground
part part part part part part
Ust-Kamenogorsk
P1 Ubinsk, Tarkhansk, 29, 6 5 838.20 - 4.19 - 0.83 -
N 50,185835,
E 83,034009
Pikhtovsk
P2(66) | Ivanovsk, Kedrovsk, 01, 15 13 607.20 7.89 - 1.57 -
N 50,257407,
E 83,409735
Table 2

Stocks of raw materials of the medicinal plant Achillea millefolium,
identified on the ridges of the Southern Altai Mountains

Population |Location (ridge, name of the State Area, ha Air-dry stock | Operating stock of | SNNP, air-dry
number Unit of Forestry or SNNP, density, air-dry raw material, | raw material,
forestry, quarter, coordinates kg/ha (grass) tons (grass) tons (grass)
of the thicket)
Total Occupied
species
Zyryanovsk
P3 Bukhtarma Mountains, 25 20 495.00 9.90 1.98
Bykovsk, 70,
N 49,74808, E 84,630533
P4 Ulbinsk, Lesnopristansk, 5 4 610.50 2.44 0.48
45, N 49,927754, E 84,36158

P5 Ulbinsk, Stolboushinsk, 30 25 445.50 100.23 20.04

116, N 49,973095, E 84,488364
P6 Ulbinsk, Osinovsk, 15 12 478.50 5.74 1.14

57, N 49,833838, E 83,955742

Bolshenarymsk

P7 Narymsk, Koktereksk, 15 12 412.50 4.95 0.99

117,N 49,116321, E 84,548268
P8 Bukhtarma Mountains, Novo- 16 13 396.00 5.14 1.02

Berezovsk,

11, N 49,584335, E 84,925789

Katon-Karagay SNNP

P9 South Altai tarbagatai, 20 17 402.6 6.84 1.36
Shyngystaysk,

23, N 49,195082, E 86,218586

P10 South Altai tarbagatai, 23 19 429.00 8.15 1.63

Archatinsk,

46, N 49,264389, E 86,573621

P11 South Altai tarbagatai, Berelskoy, 28 23 891.00 20.49 4.09
51, N 49,352481, E 86,370288

P12 Listvyaga, Czernowinsk, 92, 50 41 752.40 30.84 6.16

N 49,210689, E 86,072882
Kurchum

P13 Kurchumsk, Cherdoyaksk, 15 12 478.50 5.74 1.14
48, N 48,814893, E 84,076826

P14 Kurchumsk, Cherdoyaksk, 8 6 491.70 2.95 0.59
53, N 48,788062, E 84,110417

P15 Kurchumsk, Pugachevsk, 15 12 514.80 6.17 1.23

143, N 48,768721, E 84,931526

80 BecTHuk KaparaHguHckoro yHuBepcuteTa




Resource potential of the medicinal plant...

In Stolboushinsk forestry (P5) on the area of 30.0 ha the ER of air-dry raw material was 100.23 tons
with the VPAH not exceeding 20.04 tons. The species forms mono-dominant yarrow (Achillea millefolium)
communities on flat meadows.

In Osinovsk forestry (P6) the ER on the area of 15.0 ha was 5.74 tons, with a VPAH of not more than
1.14 tons of air-dry aboveground phytomass. The species is a member of yarrow-chicory (Cichorium intybus,
Achillea millefolium) communities on old deposits.

The total ER of yarrow raw material in the Zyryanovsk SI was 118.31 tons, with a total VPAH of no
more than 23.64 tons of air-dry aboveground phytomass (Table 2).

Two populations of yarrow were identified in Bolshenarymsk State Unit on the Narymsk Ridge and
Bukhtarma Mountains, in Kokterek and Novoberezovoi forestries. Raw material reserves were surveyed in
yarrow (Achillea millefolium) and yarrow-tipchak (Festuca valesiaca, Achillea millefolium) communities on
foothill terraces and on steppe slopes of foothills.

In Kokterek forestry yarrow thickets were found (P7) on the area of 15.0 ha, where ER of air-dry raw
material was 4.95 tons, VPAH should not exceed 0.99 tons of dry raw material. In Novoberezovoi forestry
(P8) yarrow reserves were identified on the area of 16.0 ha (ER — 5.14 tons, VPAH should not exceed
1.02 tons).

The total ER of yarrow raw material in Bolshenarymsk SI was 10.09 tonnes, with a total VPAH of not
more than 2.01 tons of air-dry above-ground phytomass (Table 2).

In the Katon-Karagai SNNP, yarrow raw material reserves were identified on the South Altai
Tarabagatai and Listvyaga ridges, in Shyngystay, Archatinsk, Berelsk and Chernivinsk forestry. In
Shyngystay forestry (P9) yarrow thickets were found) on an area of 20.0 ha, where ER was 6.84 tons, with a
total VPAH not exceeding 1.36 tons. In Archatinsk forestry (P10) the ER of milfoil on an area of 23.0 ha was
8.15 tons with a total VPAH not exceeding 1.63 tons. In Berelsk forestry (P11) on an area of 28.0 ha, the ER
was 20.49 tons with a VPAH of 4.09 tons. In Chernovinsk forestry (P12) on an area of 50.0 ha, the ER was
30.84 tons with a VPAH not exceeding 6.16 tons.

The species is found in the national park in grass-grassy meadows, on steppe slopes of foothills and in
intermountain hollows. Communities with yarrow participation are usually dominated by the following spe-
cies: Dactylis glomerata, Festuca valesiaca, Phleum pratense, Poa pratensis, Linaria vulgaris.

The total ER of yarrow raw material for Katon-Karagai SNNP was 66.32 tons with a total VPAH of no
more than 13.24 tons of air-dry aboveground phytomass.

Three populations of common yarrow on the Kurchumsk Ridge in Cherdoyaksk and Pugachevsk forest-
ry were surveyed in Kurchumsk State Unit. Two populations of yarrow were identified in Cherdoyaksk for-
estry: in P13 on an area of 15.0 ha, where the ER was 5.74 tons with a VPAH not exceeding 1.14 tons, and in
P14 on an area of 8.0 ha (ER — 2.95 tons, VPAH not exceeding 0.59 tons). In Pugachevsk forestry (P15)
yarrow reserves are recorded on the area of 15.0 ha (ER — 6.17 tons, VPAH- 1.23 tons). The species forms
yarrow-grass and yarrow-grass communities on foothill meadows and steppe slopes of hills.

Conclusion

As a result of field studies covering forest protected areas of four ridges of Western Altai (Ivanovsk,
Ulbinsk, Ubinsk, Listvyaga) and three ridges of Southern Altai (Narymsk, Kurchumsk and South Altai
Tarbagatai), the reserves of Achillea millefolium raw materials and its ecological state were assessed using
generally accepted methods, taking into account intensive harvesting of this plant in the region.

Stocks of common yarrow were carried out in the phase of budding — the beginning of flowering. In 2
ridges: Ubinsk (Ust-Kamenogorsk SI) and Ivanovsk (Pikhtovsk SI) we have revealed and taken into account
that yarrow forms thickets on grass-grassy meadows and on forest edges. The survey was conducted in the
flowering phase. The exploitable stock showed that it varies in the range of 4.19-7.89 tons.

Yarrow raw reserves in the Southern Altai are accounted for in 13 populations, in 4 pilot forest protec-
tion institutions: Zyryanovsk State Institution (4 populations); Bolshenarymsk State Institution (2 popula-
tions); Katon-Karagai (KK) SNNP (4 populations); Kurchumsk State Institution (3 populations). The ex-
ploitable stock in the Southern Altai varies in the range 4.95-118.31 tons.

Yarrow stocks in the following pilot Sls are suitable for commercial harvesting: Bolshenarymsk SI (ER
— 10.09 tons; VPAH — 2.01 tons), Katon-Karagai SNNP (ER — 66.32 tons, VPAH — 13.24 tons),
Kurchumsk PA (ER — 14.86 tons, VPAH — 2.96 tons) and Zyryanovsk SI (ER — 118.31 tons, VPAH —
23.64 tons).
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It is revealed that in order to restore raw material stocks, the volume of possible annual harvesting of
raw materials should not exceed 30 % of the exploitable stock.

Thus, the raw material base of medicinal plant Achillea millefolium of East Kazakhstan region is able to
meet the needs of the domestic pharmaceutical industry. Also, it meets the requirements of regulatory docu-
ments in the field of environmental safety, which allow us to recommend their use for economic purposes
and harvesting in industrial quantities.
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Batbic :xoHe OHTYCTIK AJITall AKOTAJAPBIHBIH OPMAaH KOPFay
TeppuTopusiiiapbinaarbl Achillea millefolium L.
AIPLIiK OCIMAIriHIH pecypCThIK djeyeTi

Maxkanaga bateic xoHe OHTyCTiK AnTail >KOTalapblHBIH OpMaH KOpFay aiMakrapblHOarel Achillea
millefolium L. nopinik eciMIiriHIH AanajibIK 3epTTEyJepiHiH HoTIkenepi OepinreH. Herisri 3eprrey aitmars
Bareic Anraitneiy 4 sxotaceiH (MBaHOBckuit, Yn0i, YOunckuii, Jluctesara) xone OHTYCTIK AnTaiiibiH 3
xoraceiH (Hapemv, Kypmim xone OHrycTik Anrtaiieik TapOarartail) xamrtuael. JKanmel KaOBUITaHFaH
omicrepMen Achillea millefolium 1mMKi3aT KOpBIH 3epTTCY *OHE alMaKTarbl OCHI ©CIMIIKTIH KapKbIHIbI
JKMHAIYBIH €CKepe OTBIPBII, OHBIH JKOJOTHSUIBIK JKarmaiibl Oaramannsl. Exi korama, sfHH Y OHHCKHI
(«Ockemen» MM) xone MBanosckuii («Iluxta» MM) xoTamapelHBIH MBIHKAMbIPaK MIONTI HIaIFbIHAAPbIHIA
JKOHE OpMaHAapbIH MIETTepiHAe KalblH OyTanap Ty3eTiHi aHBIKTANBII, ecenke anbHibl. Achillea millefolium
maiganel KacHeTTepi MeH KOJJAHBUIYBl KEH ayKbIMFa He, SFHH HW30BalepHs, Mal JKOHE CalHIUI
KBIIIKBUIAAPEI, acTlapardH, CTepoi, (eHou, amsl )KOHE TAaHWHJEP, alKaJous, (IaBOHOWA, TIHKO3HI, 3(hHUp
Maibl, TEpPIEHOHJ, CTEpOH], CECKBHTEpPIECH TYBIHIBUIAPHI, INAWbIpiap, CAlOHUH CHSKTHl XUMUSUIBIK
KypaMbIMeH JoieneHrer. KofimMri MbIHKanbIpaKThl 3epTTey MIMKi3aTThl XKUHAY TYIICHY Ke3iHe Kypri3imyi
KepeKk ekeHiH kepcerti. Ilaiinanany xopbl OoiibiHmia on 4,19-7,89 T nuana3oHbIHAA e3repeTiHi OailKasbl.
OHTYCTIK AnTaiifiarbl MBIHXKAIBIPAKTBIH IIHMKIi3aT KOpbl 13 momynsimsia, 4 MUIOTTHIK OpPMaH KOpray
MeKeMeciH/ie TipkenreH, onap: «3bipstay MM (4 nonyssiuust); «Yiaken Hapsim» MM (2 momyssiws); «Katsiu
Kaparait» (KK) MYTII (4 nomymsuus); «KypmivM» MM (3 nomysmsinust). OHTYCTIK AnTaiiiaFsl naiiianany
Kopbl 4,95-118,31 ToHHA apaibIFbIH Kypaiasl. MBIH)KanbIpak KOpJIapblH OHEPKICINTIK JalbIHIAyFa MbIHA
MUJIOTTHIK TaOUFATTHl Kopray Mmekemenepi: «YiakeH Hapeim» MM, «Karten Kaparaity M¥TII, «Kyporim»
MM xoHe «3bipssH» MM xapamsl.
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Kinm ce3dep: naspinik ecimaikrep, batbic xoHe OHTYCTiK AunTaii, GMoTONTAap, IIHMKI3aT KOPBI, AailbIHAAY
KeJIeMi.

C.K. Myxty6aeBa, C.A. Ky6enTaes, K.C. M36actuna, XX.b. Mckakona,
I'.H. bucenoga, 3.C. Capmyp3una

PecypcHblii moTeHIIAAJ JIeKAPCTBEHHOT0 pactenust Achillea millefolium L. na
JIECOOXPAHHBIX TeppuTopusix xpeoToB 3anaaHoro u FO:xuoro Anras

B crathe mnpencraBieHBl pe3yibTAaThl IIOJIEBBIX MCCICIOBAHUH JIEKapCTBEHHOTO pactenus Achillea
millefolium L. Ha necooxpaHHbIX TeppuTOpusx xpedToB 3anaguoro u IOxuoro Anras. Obuias ob6nacts uc-
cienoBaHus oxBaTbiBaeT 4 xpeOra 3anagnoro Anras (MBanoBckuil, Y pOuHckuil, Y Ounckui, Jluctesra) u 3
xpebdra lOxnoro Antas (Hapeivckuii, Kypuymckuii u FOxHo-AnTaiickuii Tapbarataif). OOmenpruHsITEIMA
METOZaMH OBLIH OIICHEHBI 3amachl ChIpbs Achillea millefolium m ero 3KOIOTHYECKOE COCTOSHHE, YIUTHIBAS
HMHTEHCUBHYIO 3arOTOBKY JaHHOTO PAacTEHHs B pernoHe. B nByx xpebrax: Younckom (Ycrb-Kamenoropckoe
I'Y) n Banockom (ITmxToBckoe I'Y) HaMu BEISIBIEHBI M yUTEHBI, YTO THICSYEINUCTHHK 00pa3yeT 3apociu Ha
Pa3sHOTPaBHO-3JIAKOBBIX JIyTaxX M MO omymikam Jieca. [lone3Hsie cBOWCTBA U ipuMeneHue Achillea millefolium
MMeeT IIHPOKUH CIIEKTP, 00 3TOM TOBOPUT MX XMMHYECKHH COCTaB: M30-BaJCpHAHOBAsI, )KUPHBIC M CAJUIIU-
JI0Basl KUCIIOTA, aCHaparkuH, cTepo, GpeHo, ropbkue u TyOHuIbHBIE BEIIECTBA, aIKAIOU/, (pJIaBOHOU, TIIUKO-
3uj1, 3GHPHOE MaCIO, TEPIIEHOU I, CTEPOUIbI, TIPOM3BOAHBIE CECKBUTEPIIEHBI, CMOJI, canoHuH. O6cnenosa-
HUE THICIIEITNCTHIKA OOBIKHOBEHHOTO TIOKA3aJIo, YTO 3arOTOBKY CHIPBS CIIELyeT IPOBOJUTH BO BPEMs IBETeE-
Hus. [lo sKcmTyaTalmOHHOMY 3amacy OTMeJaeTcs, YTO OH BaphHpyeT B nuamasone 4,19-7,89 1. ColpbeBbie
3amacel ThIcsTYenrcTHUKA Ha FOkHOM AnTtae yuyTteHsl B 13-TH MOMyAnusx, B 4-X MIJIOTHBIX JIECOOXPAHHBIX
yupexaeHusx: 3bIpssHOBckoe [Y (4 mnomymsmuu); BomsmenapsiMckoe I'Y (2 momymsimum); Katon-
Kaparaiicknit (KK) T'HIIII (4 nomynsnnn); Kypaymckoe I'Y (3 momyssiium). DKCIUTyaTallMOHHBINA 3amac B
IOxxnom Anrae Bapbupyer B nuanazone 4,95-118,31 1. J{jist mpOMBILUICHHBIX 3arOTOBOK IPUTO/IHBI 3arachl
TBICSIYETIMCTHUKA B CIICAYIOIMX IMIOTHBIX HPHPOJOOXPAHHBIX yupexaeHusx: «bompmenapsiMckoe» 'Y,
«Karon-Kaparaiickuit» ['HIIII, «Kypuaymckoe» I'Y u «3pipsiHoBckoey» I'Y.

Kniouesvie cnosa: nexapcTBeHHbIE pacTeHus], 3ananubiii 1 FOxHbI AnTail, OHOTOIBI, 3a1ackl CHIPbs, 00BEM
3ar0TOBOK.
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