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NEW METHODS, STANDARDS AND SCALES FOR GROWING PINE CULTURES IN THE
BELT PINE FORESTS OF THE IRTYSH RIVER AREA (PRIIRTYSHYE)

Abstract

New methods of growing pine cultures on burnt areas, as well as improved standards and
scales of quality assessment for the transfer of young pine trees to areas covered by forest are
described in this article. These methods will be useful for forest culture producing in the belt
pine forests of Priirtyshye.

Their essence and content are completely different than others accepted in practice. They
based on the analysis and synthesis of the growth and development of pine cultures on burnt
areas, as well as modern trends in forest growing technologies. Implementation of these
proposals into the production promotes forest growing to a new level.

Keywords: belt pine forests of Priirtyshye, methods of growing forest cultures, standards of
evaluation, block method, utero-transit method.

Belt pine forests of the Irtysh river area (Priirtyshye), despite the uniqueness and origin
ecoprotective huge importance for the region, intensively exploited for industrial purposes over
two hundred years. Especially much they suffered in the years of transition to a market economy
and from multiple large-scale forest fires and only 10 years ago, under the threat of the collapse
of the real state acquired the status of a natural forest reserve, created some opportunities for
assessment and compilation of the general condition and to find reliable ways to recovery and
transfer to a sustainable path.

Detailed study of the literature, conditions and practices of the forest culture productions,
rules and regulations and assess the quality of the actual growth and development of the younger
generation of the forest in belt pine forests of the Irtysh river area (Priirtyshye) based on repeated
surveys and expeditions wide range of primary materials has shown that:

- in this region due to multiple forests and vast areas of large fires burnt gradually lose
their forest cultural properties;

- a sharp change in forest conditions worse negative impact on growth and development of
forest plantations and naturally renewed pine undergrowth;

- used in the regulatory region of indicators to assess the quality of young trees, as well as
the main ways of creating plantations did not meet modern requirements forest reproduction.

Due to above reasons:

- in the belt forests of the Irtysh river area (Priirtyshye) formed at least 4,800 hectares of
pine underbrush quite viable in age from 6 to 14 years who have not yet upgraded to a category
of forested land;
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- there was a necessity of development and implementation in production of another group
of standard indicators and quality assessment scales used for the transfer of young trees in the
pine forested lands, as well as new ways to create cultures that meet the situation and the
requirements of modern forest growing .

Standard values for assessing the quality of young trees on burnt pine for transfer to
forested land in the belt forests Priirtyshye developed based on analysis of forest indices
according underwood 89 plots laid down in the reserves "Ertys ormany" (26 pcs.) and "Semei
ormany" ( 63 pcs.) group dry pine forest types (C,- 67 pcs.) and fresh pine (Cs - 22 pcs.).

Development of regulatory quality indicators underwood pine on burned, according to the
former wealth of experience constructing different forest cultural-indices tables implemented on
the basis of studying the laws relationship key parameters describing their condition.

Standards (for crops and natural undergrowth) compiled in relation to the pure composition
of young growth of pine on burned. From these standards for pine plantations are unified with
the applicable regulatory quality indicators of forest cultures, translated into forested lands on
natural areas and subareas of the Republic of Kazakhstan for which the main entrances, as
before, are dry steppe subzone, breed, indigenous group of forest types ( C, and Cs ), age and
quality grades and scales for assessing the quality of the natural pine undergrowth - dry steppe
subzone, breed, two groups of forest types ( dry and very dry — C; and C, , fresh and moist, C;3
and C,4 ), age and quality indicators. Common for them as regulatory measures are the average
number of surviving plants per 1 ha (for further cultures - mean safety in %) and the average
height of young trees.

Such an approach to building standards and scales greatly facilitates their application in
practice and does not require changes made to the republic forms and reporting system in the
reproduction of forest.

Standard values for assessing the quality of pine on burned to transform them into forested
lands are based on the actual relationships between the average number of surviving plants per 1
ha, the average percentage of their safety and an average height of young trees with their age,
which, in principle, similar to the processes of growth and recognized development of natural
stands ( Table 1).

Table 1 - Standard values for assessing the quality of pine on burned for conversion to forested
land in belt pine forests of the Irtysh river area (Priirtyshye) tape designed to reflect the changes
of site conditions

Group of Standard indicators for quality classes
indigenous | Age of " o
forest  types|forest 1" class 27 class
or types of|crops, |The presence |Preser- |The average|The Preser- The average
forest cultural |years |of  viable |vation of |height ~ of |presence of|vation  of|height  of
conditions cultivated  |plants,% |cultivated  |viable plants,% |cultivated
trees viable trees |cultivated viable trees
thousand meter is not|trees meter is not
plants / ha at less than thousand less than
least plants / ha
at least
7 2,50 52,6 1,23 2,13 447 1,04
Drypine (C2) g 1231 417|140 1,96 405 1,19
9 2,14 42,7 1,58 1,82 36,3 1,34
10 1,96 38,0 1,75 1,67 32,3 1,48

86



7 288 605 |141 245 514 1,20
(Féiih pinefe 1266 549 |16l 226 46,7 137
9 |246 291|182 209 41,7 1,55
0 |25 87 |20 1,91 371 1,71

In the new regulations introduced instead of 6 years age range from 7 to 10 years, which
gives them some flexibility and significantly increases the chances of pine forest to be translated
into the forested lands. 6 years of age is excluded from their ranks, as at this age the plants are
just starting to move away from the stress obtained them from harsh conditions burnt and do not
have time to form the desired condition.

Starting point for the development of quality assessment scale natural pine undergrowth on
burned than the above reason was a lack special regulation for their transfer of forested land in
this region and the suitability for the purpose of their other analogs.

Scale evaluation of the quality of natural undergrowth on burned pine developed similar
quality standards of pine, as many processes of growth and development similar to each other
(Table 2). It set the age range from 8 to 14 years and this is due not only to the presence of large
areas of forests tape natural underbrush, not yet translated into forested lands, but also to the fact
that their formation is much longer, as they have successfully renewed only in good years with
sufficient precipitation.

Table 2 - Assessment Scale quality natural pine undergrowth on burned for conversion to
forested land in belt pine forests of Priirtyshya, work out with accounting the changes of site
conditions

Quality indicators
Group of | The average age good satisfactory
indigenous forest | of natural | Number  of | The average | Number  of | The average
types or types of | undergrowth viable height of | viable height of
forest  cultural | years undergrowth, | viable undergrowth, | viable
conditions thousands of | undergrowth, | thousands of | undergrowth,
units / ha at|at least a|units / ha at|at least a
least meter least meter

8 1,05 1,57 0,89 1,33
Very dry pine |9 1,18 1,73 1,00 1,47
forests and dry 10 1,30 1,88 1,11 1,60
(Ciand Cy) 11 1,43 2,03 1,22 1,73

12 1,56 2,18 1,32 1,85

13 1,69 2,33 1,43 1,98

14 1,81 2,49 1,54 2,12

8 1,20 1,87 1,05 1,59

9 1,35 2,02 1,18 1,72
Pine fresh  and 10 1,50 2,17 1,30 1,84
moist (C3 and Cy) 11 1,64 2,32 1,43 1,97

12 1,79 2,47 1,56 2,09

13 1,94 2,61 1,69 2,22

14 2,09 2,76 1,81 2,35
Besides the above standards and rating scales for young as a result of the research production
proposed:

- Creation of bloc forest plantations;
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- Uterine - transit way to create cultures;

- How to create dissemination biogroups on burned.

The basis for their development the circumstances as followed:

- the practice of forest growing in the region is still focused on the wood, while much
priority now becomes ecological protective forestry;

- forest growing, aiming only for wood, leads to the choice of the main rocks and mobilize
productive capacity only solution to its problems, and therefore the other members of woodland
permanently eliminated from forest cultural objectives and, ultimately, forest cultural production
will be closed on monoculture;

- protrusion main breed instead of the predominant admitting the presence of
accompanying her species, affects the conservation of forest biological diversity in the region,
suitable only for growing plantations and protective forestation;

- selection of the main breed for forest resources forest growing technology focuses on
continuous and compacted planting plants in the form of large arrays in one step, but forest
cultures doomed to long-term development in the conditions of a thickening poor clean ability
and weak differentiation of trees on growth parameters, which is estimated in general as unstable
and highly inflammable condition;

- existing ways of creating cultures associated with periodic thinning under which turns
and unsuitable for farming purposes wood pulp, but is destroyed up to 95 % of the trees, leading
to a loss irrevocable to three-quarters of all funds invested in the forest growing;

- extremely tough climatic conditions is not conducive to the establishment in that area of
continuous forest crops. This is confirmed an intermittent nature of local natural forests and the
tendency of woody plants in them to establish small biogroups, which are primarily related to the
difference in moisture content, soil micro relief and wealth.

Modular way to create cultures has no other analogues, along with complete and partial
ways of creating cultures is brand new, third way of growing, innovative patent protected by
Republic of Kazakhstan Ne25515 for an invention entitled "Method of creating fire resistant tape
planted in belt pine forests of Irtysh river area (Priirtyshya) (author S.Baizakov, S.l.Iskakov).

This point lies in the transfer of forest growing from clear massive planting crops in one
portion to the individual blocks of different sizes with interblock gaps of a width not less than
200 m, which increases their fire resistance (Fig. 1 and 2).

Modular way to create cultures in practice is realized in the form of complex broken open
glades landings.

Layout and size depends on the size and configuration of the site and forest cultural finally
determined when developing technical working project plantations with respect to the direction
of prevailing winds.
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In this method, creating cultures individual blocks may be square from 4 to 9 hectares,
providing forest cultural forest cover area of 100 hectares at the level of 25-36% and
contributing to operational shapeshifting burnt on the forest environment.

When transferring bloc crops category forested land accounted only specific areas of
individual blocks, and the interconnect space derived from the forest cultural Fund and
credited to a number of non-forest land reserves.

Indisputable advantages of the modular method of creating cultures are:

- prompt delivery of the place of firefighting equipment and people to fight the fire;

- the ability to save the remaining forest blocks in case of fire on one;

- much faster on burned forest setting is created;

- 55-65% reduction in costs of afforestation and burnt area covered with forest lands;

- ability to use interblock spaces as hayfields and pastures.

This method most closely matches the natural geographic and climatic conditions of
Kazakhstan, where forests are most often insular character. Moreover, it is quite applicable in
all regions and arid plains, where there is a greater risk of loss from fires continuous cultures.

Uterine - transit method of creating forest plantations is a new way that has no
analogues and other innovative patent protected by Republic of Kazakhstan Ne26199 for an
invention entitled " uterine- transit method to create cultures softwood plains of Kazakhstan™
(author S.Baizakov, C.l.1skakov, E.N. Nysanbayev).

Its point lies in the rational use of all originally planted the number of plants to be
transplanted to the new forest cultural land.

Uterine - transit method of creating forest plantations is different from all existing
methods of full replacement processes thinning crops through two-stage technology to
transplant woody plants in part to new sites in a more diluted form as they grow in thickness
and height, as well as increase the density of planting (Fig.3).

This method of creating plantations helps to eliminate all economic (cost-based and
laborious), forest cultural and ecological (repeated thinning and their replication, the
destruction of viable trees, turning them into waste wood, fire, pests and diseases) and
technology (manual work, low degree of mechanization) shortcomings of existing methods.

Technology uterine - transit method for creating forest plantations include:

-initial planting of seedlings with an open (closed) of the root system on one of the
existing schemes with a fourfold in the first and twice in the second year of the irrigation rate
of 10 | of water for 1 seat;

- first transplant woody plants with a lump of former area in 6-7 years after the initial
landing on the new 2 sites on one of the schemes of 3.0 x 1.5 m and 3.0 x 3.0 m leaving intact
those saplings that occupy seats in the corners of these schemes, and watering twice per
season per year transplant rate of 15 liters of water per 1 seat;
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Figure 3 - Method of creation utero-transit pine plains kazakhstan (for example, a layout of
planting material)

Stage | - landing biennial pine seedlings with closed (open ) root system under the
scheme 3.0 x 0.7 m and with the amount of planting material 4762 plants / ha ;

Stage |1 - the first transplant woody plants with up to 1.5 m (6-7 years after planting ) on
2 new plot scheme 3.0 x 2.1 m to 1587 units / ha leaving the same number of saplings at the
same place of their growth ;

Stage 111 - the second transplant woody plants with up to 3.0 m (the next 4-5 years after
the first transplant) 9 new sites under the scheme 6.0 x 4.2m from 397 pcs / ha leaving the
same number of saplings 3 ex - former places of growth.

- second transplant woody plants with lumpy even after 5-6 years after the first
transplant of previous 3 new sites on 9 sites for one of the schemes of 3.0 x 4.5m, 45x4.5m
and 4.5 x 6.0 m leaving on the previous 3 sections intact saplings those who occupy seats in
the corners of these schemes and two-time watering during the growing season in the second
year of transplant rate of 20 liters of water per 1 seat.

Technology allows you to set out to form a 12-15 years from 1 ha originally created
cultures to 12 hectares of new crops, contributing to rapid expansion of their areas and
significantly improve the environmental situation on the ground.

Time of the transfer of cultures in forested lands in uterine- transit process of their
creation are set:

- crops for the initial landing as usual under existing regulatory measures;

- for subsequent crops transplanted from the initial and follow- hop - by the same
standards, but a year after each (first and second) transplant.

Uterine - transit method provides:

- growing of crops without the use of forest thinnings, except, perhaps, sanitary felling;

- preventing the destruction of trees in cultures thinning as environmentally
unsustainable forest growing method, and their conversion into large-sized planting material
to create new areas of forest crops;

- reducing the need for planting up to 12 times;
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- a gradual transfer of nurseries for growing seedlings with closed root system and
large-sized form;

- widespread use of innovative methods and modern mechanization of forest growing;

- a significant improvement in the sustainability of forest crops;

- reduce the cost of growing seedlings and crops up to 12 times;

- an increase in forest cover and increasing the efficiency of forest growing up to 12
times.

Uterine - transit method of creating forest plantations forest growing process turns into a
year-round activity, smoothing out seasonal work in the industry.

In principle, the above new ways of creating forest plantations are aimed at the gradual
transfer of forest cultural production:

- from the solid (massive) method to island cultures, intermittent block and how to
create them;

- from the main dominant species to breed, from the auxiliary (unwanted, low-value ,
etc.) which grow together to rock and related species;

- thickened from landing to landing thinned allowing arborist see on forest cultural site
not only forest, but specific trees in the forest;

- from narrowly targeted approach of only getting merchantable timber, the
multipurpose forest growing;

- the elimination of the practice of a great part of underwood thinnings grown their own
work, to continue to use them in a living form to increase forest areas;

- from monocultural production to create a complex composition of the forest;

- from the foundation - a laborious way to create cultures to low-cost and effective type
of crop;

- from extensive mode to intensive forest growing and innovative ways;

- from mass gathering a huge amount of substandard seeds to the seed in small volumes,
but with improved breeding and genetic properties;
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Figure 4 - Option of creating dissemination biogroups pine seedlings of large-sized per 2 ha forest cultural area
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Figure 5 - Option to create and organize dissemination biogroups pine seedlings of large-sized per 1 ha forest cultural area
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- from growing multimillion seedlings to grow a moderate amount of selected large-sized
planting material,

- from the complex and outdated processes to simple and highly mechanized technology
systems and operations.

The method of creating dissemination biogroups, we proposed and verified experimentally
provides survival gardening plants within 75-100 %. Therefore, it is recommended to create
biogroups 3-4 pcs per 1 ha in large burned areas, where there are no other sources of seed.
Number of plants planted in a group of 16-25 pc. with a height of 1.5 to 2.5 m ( Fig. 4 and 5).

Total according to the results of the research the following recommendations, which were
approved in the prescribed manner and transferred production:

1. Recommendations for assessing the quality of forest plantations and natural
undergrowth on burned pine for transfer to forested land in belt pine forests of Priirtyshya tape
on standard indicators and scales designed to accommodate changes in site conditions.

2. Epric OOMBIHBIH *kall OpMaHAapbIHAAFbl OpTEHACPIeT] Kaparail eKnenepi MeH ©3iriHeH
naiga OoJiFaH OCKIHJIEPIHIH camachlH OJjap/bl OpMaH ©Cil TYpFaH >Kepyiep KaTapblHa ayaapy
MaKCaThIH/Ia AHBIKTAyIbl ©CY KaFJaiIapblHBIH ©3TepyiH eCKepe OTBIPBIN >KacalFaH >KaHa
HOPMATHBTIK KOPCETKIIITEp MEH IIKaja apKbUIbI )KYPTi3y Typasibl YCHIHBICTAP.

3. Recommendations for development of forest cultural production based on new ways to
create pine plantations in belt pine forests of Priirtyshya tape.

4. Epric OoibIHAAFbl Kaparailyibl Kajl OpMaHIapla €KIe OpMaHIap ecipy eHIIpiCiH
OJIApABIH TYPAKTBUIBIFBIH apTTHIpyFa OaFbITTAJIFAH aHA OMICTEp apKbUIBl JAMBITY TYpabl
YCBIHBICTAP.

5. Recommendations to restore burnt, bioecological and improve fire resistance of pine
crops in belt pine forests Priirtyshya tape.

For the successful implementation of the proposed recommendations in production need to
radically reconsider the system of forest seed, planting material growing on the nursery and
forest cultural production, transfer them to a new technical level.

Baiizakos C.b.

EPTIC OHIPIH/IETT YKAJ OPMAH/IAPIIA KAPAFAM OCIPYIIH )KAHA OJIICTEP],
HOPMATUBTEPI MEH IIKAJIAJIAPLI

Makanana Epric OoifbIiHmaFbl >kall OpMaHIapAa Kaparail ecipyliH >XaHa oficTepi,
HOpPMaTHBTEpPI MEH IIKajajgapsl KenTipiareH. OnapIblH MOHI MEH MarbIHACHI OCHI yaKbITKa JACHiH
KOJIJAaHBUIBII XYPTeH oMiCTepAeH MyJie Oacka >KoHe OChbl OHIpJEri Kaparail eKIeNepiHiH ecir-
OHYy OapbIChIH KaHIBI-KAKTBHl 3EPTTEYJIEp HOTWIKECIHE, Ka3ipri OpMaH ecipyliH JKaHa
TEXHOJIOTUSIIAPbl MEH 0achIMIBUTBIKTapbiHA HeTi3aenren. Onap/sl KoIaHy OpMaH ecipy/i *aHa
JIEHTeiTe KoTepe/i.

Kiar ce3nep: Kaparailbl >kad opMmaHIap, OpMaH eKIejepi, OpMaH eKIelepiH Oelek
IIOFBIPJIApP TYPIHAE OTHIPFBI3Y, KOIIIPMEi 9ICTIEH OTBHIPFHI3Y,.

C.B. BaiizakoB

HOBBIE CITOCObBbbI, HOPMATHWBbLI 1 HIKAJIbI JIJISI BBIPAIIMBAHU S COCHBI B
JIEHTOYHbIX BOPAX ITPUMPTBIIIbA

B crathe mpuBeneHBl HOBBIE CHOCOOBI CO3MAHUS KYJIbTYp COCHBI Ha rapsiX, a TakKxke
YCOBEPIIEHCTBOBAHHBIE HOPMATHBBI M IIKAJbl OLICHKM KayecTBa I IIEPEBOJA COCHOBBIX
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MOJIOJHSIKOB B IOKPBITBIE JIECOM YIOJibsl, JIECOKYJIbTYPHOMY NPOU3BOACTBY B JIEGHTOYHBIX Oopax
[IpunpTeImbs.

WX cyTb M cOnepaHUE SBISIIOTCS COBEPIICHHO WHBIMH, 4€M IPUHATHI HA IIPAKTHKE,
UCXONAT W3 aHajuu3a U 0000LIeHHs pocTa W pa3BUTHS COCHOBBIX KyJIbTYp Ha Trapsx,
COBPEMEHHBIX TEHICHUMN B TEXHOJIOTHAX JICCOBBIPAIIMBAHUA. BHenpeHHe H3JI0KEHHBIX
IPEeUIOKEHUH B TPOU3BOJICTBO CIIOCOOCTBYET MEPEBOTY JIECOBBIPALIMBAHUS HA HOBBI YPOBEHb.

KiaoueBble cioBa: jeHTO4Hble OOpbl I[IpuUHMPTHIIBS, CIOCOOBI CO3aHUS KYJIBTYD,
HOPMAaTHUBBI OIICHKH, OJIOYHBIH CI10CO0, MATOYHO-TPAH3UTHBIN CIIOCO0.
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BBICIIIME BOJIHBIE PACTEHHMS B CUCTEME BUOJIOTMYECKO!M JIOOYMCTKU
CTOYHBIX BOJ IITTULIED®ABPUK

AHHOTANUA

B cratebe paccmoTpeHa mpoOiemMa OYMCTKM CTOYHBIX BOJ, MOCTYMAIOMIMX OT
IPOM3BOJICTBEHHBIX 30H NTUIE(PAOPHK, OTXObI KOTOPBIX OTIMYAIOTCS BHICOKON KOHILIEHTpAIen
OpPraHOMUHEPATBbHBIX KOMIIOHEHTOB. IIpuMeHeHHe OnoJoru4eckux MpyAoB C BBICHIMMHU
BOJIHBIMU PACTEHHSIMU SBJISICTCS HambOosiee NMEPCHEKTUBHON Il MOBBILEHUS 3(PPEeKTUBHOCTH
JIOOYUCTKHU CTOYHBIX BOJ. DTOT METOJl OCHOBAH HA MPAKTHUUYECKU HEOIPAaHUUEHHON CIIOCOOHOCTH
BBICHIMX pAacTEHUH B MpoleccaXx CBOEH KU3HEACATEIHLHOCTH HCIIONB30BaTh MHOTroo0Opasue
BEILIECTB, COIEPKAILUXCS B CTOYHBIX BOJAX.

KawueBble cJI0Ba: OYHCTKa CTOYHBIX BOJA NTHIE(aOpuK, OWOIOTrHYEcKas OYHMCTKa
CTOYHBIX BOJI, OMOJIOTHUECKHUE MPY/bl, BHICIINE BOJHBIE PACTEHUS.

BezonacHas yrunuzanus >KMIKOTO MOMETa U CTOYHBIX BOJI, COACPKAHUS U BBIPAIIUBAHUS
OTHLBI ¥ TIepepadaThIBalOIIUX 1IEXOB — aKTyasbHas MpolieMa, TpeOyrolas He3aMeJINTEIbHOTO
pelieHusl Ha MPEeaupusATHSIX NTuieBoAcTBa. OTxoapl nTuUnedaOpuK OTIMYAIOTCS BBICOKOM
KOHIIEHTpalueil OpraHOMUHEPATIbHBIX KOMIIOHEHTOB. TpaJulIMOHHO PUMEHSIEMbIE TEXHOJIOTHU
OYUCTKM KOMMYHAJbHBIX, NMPOMBIIUIEHHBIX M >KUBOTHOBOJYECKHX CTOKOB IpPEAyCMaTpPHBAET
MEXaHUYECKOE pa3zielIiCHUE 3arpsA3HEHHBIX BOJ M MCKYCCTBEHHYIO OMOJIOTHYECKYIO OYMCTKY MX
KUIKOH (pakuuu. DBONbIMIMHCTBO HMMEOIMXCA HHAYCTPUAIBHBIX COOPYKEHHH OUYUCTKH
(YHKINOHUPYIOT C HU3KOHW A(PQPEKTHBHOCTHIO WM C HAPYLUICHUSAMU TEXHOJOTHH U DPEXHMa
JKCIUTyaTalluy, He oOecrneunBas HEOOXOJUMYIO CTENEHb OYHMCTKM. B 3THX ycloBusX IpH
COBEPILEHCTBOBAHUH JICHCTBYIOIINX CHCTEM OYMCTKHU KHUJKHUX OTXOJOB NTUILIEBOJCTBA Hanboee
NEPCIEKTUBHO NPUMEHEHNE AJI UX MOJrOTOBKM K 0€30MacHOM yTHIM3alMM Pa3InYHbIX THUIIOB
OMOJIOTMYECKHX MPY/OB C BBICIIECH BOJHON PACTUTEIBHOCTHIO [ 1, 2].

B nocnennue roasl Makpo(UThI CTaM YCHEIIHO UCIOIb30BATHCS B IPAKTUKE OUUCTKH BOJ
0T OMOTCHHBIX 3JIEMEHTOB, ()EHOJIOB, APOMATUYECKUX YIIIE€BOAOPOAOB, MUKPOIJIEMEHTOB, HEPTH
U HE(TEeNnpoAyKTOB, TSDKENBIX METAUIOB, PA3JIMYHBIX MHUHEPAIBHBIX COJIEH M3 CTOYHBIX HU
IPUPOIHBIX BOJ, B 00€33apakuBaHUH )KUBOTHOBOJUYECKUX CTOKOB OT Pa3HBIX ()OPM MMAaTOTEHHBIX
MHUKPOOPIaHU3MOB.

[TpuGpexHO-BOgHAST PACTUTEIBHOCTD, BBIACHAS MPU (POTOCUHTE3E KUCIOPOJ, OKa3bIBACT
0JIarOTBOPHOE BIUSHUE HA KUCIOPOIHBIN PEXUM MPUOPEKHOM 30HBI Bojgoema. OOuTaromue Ha
MOBEPXHOCTH PACTEHUN OAKTEPHH U BOJOPOCIH BBIOIHIIOT AKTHUBHYIO POJIb B OUMCTKE BOJBI. B
3apoCisIX MPUOPEKHO-BOAHBIX pacTeHUi pa3BuBaeTcs ¢utoduibHas ¢ayHa, KOTOpas Takke
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