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Oxapakmepu3osaHa 3hheKmueHOCMb UCMOb308aHUSI POCMOBbIX
gewecme 011 CMUMYnUPO8aHUs KOpHeobpa3oeaHusi Ha NIEMHUX 4YepeHKax
Spiraea japonica ‘Shirobana’ u Symphoricarpos chenaultii ‘Hancock’.

BezemamueHoe pa3MHO)XeHuUe, yKOpeHeHue, rnosiyodpesecHeswue
(3eneHble) YepeHKU, cmuMysissmopbkl pocma, pocmoeknie seujecmea.

The article describes the effectiveness of application of growth
substances to stimulate root formation on green cuttings Spiraea japonica
‘Shirobana’ and Symphoricarpos chenaultii ‘Hancock'.

Vegetative propagation, rooting, green cuttings, growth
substances, growth promoters
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ETIOLOGYANDPATHOGENESISOF THE WIDESPREAD DESICCATION
OFTREESAND PLANTATIONS

V.M. Maurer, A.P. Pinchuk PhD in Agricultural Science

We examined the etiology and pathogenesis of the widespread
desiccation of forest plantations. We classified factors and causations that
contribute to the weakening and desiccating of woody plants and
recommended a model that explains the pathogenesis and the phenomenon of
mass extinction of trees in forest lands.

Etiology, pathogenesis, widespread desiccation, etiofactors, trees,
forest plantations.

First of all, it should be noted that there was a massive drying out of
trees in plantations observed earlier in the nineteen than twentieth centuries
[2, 5-7, 13]. Over time, the frequency of this desiccation has been increased
due to the number of artificially developed forest. This event reached a large
scale overall. For some species, particularly oak, it became more common
with trees of different ages (11, 33 and 100-year), which coincides with cycles
linked to increased solar activity [1, 5, 6, 8].A particular concern of forester sais
steady increase in the area of desiccated and degraded plantation sand the
substantial increase in solid and sanitary selective logging. In some regions of
the country such as the Carpathians, the mass drying of spruce approached
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the level of disaster. In professional circles, there is a wide variety of opinions
(often polar) on its cause sand appropriateness. There is also varying opinions
about the organization a land silvicultural measures to reduce the loss of forest
industry and its effect on the national economy. There fore, more than ever,
the need for timely synthesis of the view sand current perspectives on the
causes (etiology) and pathogenesis (the study of the mechanism of the
disease, its flow and the final result) for the drying plants is needed.

Objectives: The necessity for greater knowledge about the essence of
this negative phenomenon and the study of strategies and tactics to reduce
the size and scope of this phenomenon is also crucial.

Material and method. During the research, we analyzed the main
scientific publications of the last century [2, 5, 6, 7, 8, 13]. Those studies
highlighted different aspects of the phenomenon of mass extinction of forest-
forming trees. The scientists used the results of their research with the drying
groves within the green zone in Kyiv for the last 80years of the last century [5,
6, 8]. To achieve this goal, both general scientific methods of knowledge
(analysis, synthesis, comparison) and conventional forestry techniques were
utilized in their studies and evaluation [4].

Considering the problem of massive drying, remember that drying trees
in plantations are also found in natural forests and are integral in the genesis
of both natural and artificial plants. There fore, each case must clearly identify
the etiology and pathogenesis of adverse events, which are the mass
extinction of trees, or natural processes, which are destruction associated with
competition, differentiation and drying in the plantation forests.

The doctrine of the etiology of diseases and the causes of death of biological
objects has a long history, which has supporters for both monofactor and polyfactor
theories. The monofactor concept originates from the word monokauzalizm which
means one factor; and the polyfactor concept derives from kondicionalizm which is
manyfactors. In recent years, there is a new trend. This trend is called
constitutionalism, which seeks in finding the causes of diseases, determining their
extent and analyzing these factors as part of a whole system in which they appear
and develop. For example, in medical practice in determining the etiology of the
disease is as know as "risk factors". This approach allows physicians to identify
conditions from among possible defined causes that promote or directly are related
to the appearance of the disease. Typically, these circumstances are the first signs
that contribute to the development of the disease. They canals be seen as a
necessary precondition, and as individual links in a chain of the pathogenesis of
the disease.

Over the years of the research, the scientists attempted to explain the
nature of the etiology and pathogenesis of the desiccation and degradation of
forests, and they identified two models. A study in 1981 attempted to explain
the nature of the etiology and pathogenesis of desiccation and degradation of
forests through a process the author calls a chain model (Houston, 1981) [14].
This model explains the process of mass extinction from alternating influence
of various factors. Initially, stress factors weaken healthy trees, so that they
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become vulnerable to a second stage which is damage by pests and
vulnerability to pathogens that leads to the process of desiccation.

The second model is known as spiral and was developed by M. Manion
(Manion, 1991) [15]. It divides all the causes of tree withering into three groups
of factors that act in parallel-series. First of all, weakening factors influence
trees and plantations over extended periods of time. Those factors are
gradually weakening the trees but the symptoms of degradation are not
apparent. Then the stress factors of the second group begin their influence.
They, the author believes, do not consistently impact the tress but their affect
initiates the desiccation of weakened trees and plants. Desiccated trees and
plantings are subject to the harmful factors of the third group of causes that
are mainly biotic, and this leads to their final death.

None of these existing scientific concepts give an exhaustive answer on
the etiology and pathogenesis that lead to the deterioration and desiccation of
forests. There is no scientific evidence-based method of afforestation and
existing preventive measures that would help to lessen the massive
desiccation of forests or to reduce its size and scope.

Results and discussion. The basic terms used to develop concepts on
the causes and pathogenesis of mass extinction of oak trees and the
construction of a model of negative effects are:

e The law of passing sequence of phases (stages) of forest stands
during their genesis (change of the forest or forest change), which is often
ignored in practice. An example is the creation of coniferous forest plantations
in areas wherein nature they should be preceded by planting pioneer species;

e An axiom on the harmony of the natural processes of forest
ecosystems, the foundation of which is the principle of adequacy, the essence
is determined from the forest science postulate: "... in order to success fully
maintain forest stands in a certain environments, its composition and form
must be harmonious with the complexity of the natural environment" [10];

e A quote by professor Z.S. Holovyanko that healthy fluids of woody
plants are "poison" for pests and pathogens[2];

e The professor H.F. Morozova’s assertion is "...any kind of intrusion
into the woods, even the most rational, will always be a violation of the
dynamic equilibrium, which is found in nature and natural forests in particular.
This imbalance appears primarily in the weakening of the biologically
sustainability of plantations"[9];

e A definition by the academician M.A. Golubets that the most
powerful disturbing factors in forest ecosystems are anthropogenic factors.
These factors define and modify the composition, structure and form of forest
plantation sand affect their systemic connection sand functional properties [3].

In the compilation of data about the etiology and pathogenesis features,
we took into account the massive desiccation of trees and the intensity of
forest management in Ukraine in the nineteenth to twenty first centuries. This
is a strategy of active forest restoration. Forest plantations dominated and still
continue to dominate in the strategy’s structure. A large portion of artificially
restored and newly established plantations, in some years, reached 80% of all
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the techniques used. Based on the basic observations, it is not difficult to show
the impact of anthropogenic factors (positive or negative) on the biological
stability. It is most evident inartificial plantations, both directly and indirectly.
The direct use included various methods of propagation (seeding, planting),
using specific planting material (seeds, seedlings with un damaged and injured
root system), and justified or unjustified introduction of mixing types (wood,
wood-shadow or tree-shrub). Lastly, the indirect affect through the adjustment
of abiotic and biotic factors within forest ecosystems.

Professor P.G. Kalnogo and his colleagues conducted long-term studies
in 1970 to 1980 on the causes and characteristics of the drying stands of oak
in the Polissya and Forest-Steppe of Ukraine [8, 11]. This study supported
Kalnogo’s concept of etiology and pathogenesis on the desiccation of forests
which is an adverse natural phenomena. We divided all factors that cause the
desiccation of forests by their characteristics, their sequential impact, and their
specific values into three groups:

1. Circumstances leading to weakening and other risk factors for
disease;

2. Etiofactors or root causes of desiccation;

3. Catalysts for tree and woodland death.

Circumstances leading to weakening and risk factors cause the loss of
immunity, reducing the biological stability and weakening of individual trees or
plants in general. Depending on their origin, they can be divided into biotic
factors, abiotic conditions, and human impact. The factors of anthropogenic
impact primarily belong to forestry activities and in particular silvicultural work.
They largely determine propagation, primary tree density, dominant tree species,
composition, structure and shape of the future forest stands. All these factors
have an enduring impact on the systematic relations between the various
components of ecosystems and their functional properties. This approach
suggests the causes of weakening, which marked the beginning of the modern
degradation of forests in Ukraine. More than half of Ukrainian forests are man-
made and include errors and miscalculations in reforestation and afforestation in
the past. This occurred particularly due to the predominance of silvicultural
priorities that emphasized profit over the best practices which would have
benefitted the biology and ecology of the forest. Among the particularly significant
circumstances of weakening and risk factors are:

e use for chopping wood, preparing silvicultural areas and cultivation
methods. These significantly degrade conditions for the growth of planted
crops in unnatural changes of the forest ecosystems from forest woody
vegetation to grassy in fields, meadows, and ruderal, due to clear cutting. It
should be noted that forest ecosystems are characterized by forest change
rather than changes in woody formations such as grass. This decreases
fertility of the upper layers of sod-podzolic and podzolic soils by applying
partial cultivation furrows. This helps to prevent weeds from growing through
removal of the grooves from the humus layer or mixing it;

e ignoring planting of seeds as a natural reproductive forest approach in
the propagation of forests such as groves of pine, beech and spruce. It is not
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always justified use to create planting material with injured root system
primarily such as taproot species of oak and others;

e poor planting techniques of seedlings for permanent placement with
no respect for depth of planting and unnatural transformations of the root
system (flattening, bending roots, etc.);

e using seed grown plant material for reforestation and afforestation
that are grown in unsuitable climatic zones. For instance, use of spruce
cultures deriving from warmer, dryer lands in Transcarpathia for planting in the
colder weather of the Carpathians;

¢ not taking into account the peculiarities of the genesis of native stands
which violate the law of sequence of passing phases of forest ecosystems. It
includes planting in areas without forest biomes such as more arable lands. In
addition, it comprises of not planting pioneer trees such as birch, alder, and
willows that restore the forest environments better than cultures of pine and
spruce;

e not providing the proper environment for dominant spices during the
first stages in the development of forest communities because of their low
initial density in cultures or natural regeneration and formation. There fore, this
is violation of the principle of adequacy and the unity of the forest and
environment;

e formation of same-aged stands of the main species within indigenous
forests which have trees of many different ages. The best examples of these
forest stands are spruce and beech forest;

e genetically selected artificially recreated forest communities which do
not occur in natural forest stands. This process uses seeds collected from
individual trees and selects the best specimens from the process of inspection
and removes smaller trees;

e significant reduction of biological diversity within the forest
communities compared with characteristic native forest stands at the species
and coenotic levels;

e excessive recreational use, hay production and grazing resulting in
deterioration of water and the physical properties of soil,

¢ global climate change (warming) and others.

The above and similar elements that result in the weakening and other
risk factors contribute to the diminishing of immunity and weakening of
individual trees or whole forest communities. In the absence of the negative
impact of these etiofactors that are root causes, the performance of trees and
forest plantations over extended periods of time lessens greatly. There fore, it
is important to identify the exact etiofactors that lead to the process of mass
deterioration and death of trees. This helps to prevent, eliminate or reduce all
these effects which can significantly decrease this harmful phenomenon.

The root cause or etiofactors of mass desiccation of individual trees or
stands leads to the risk of lowered immunity and less biological stability.
These can be abiotic, biotic and anthropogenic factors. The result of these is
the beginning of a pathological process that becomes a disease that affects
the bark of woody plant sand gives its life. Consequently, they are causing
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different types of drying and dying trees. Among the abiotic factors the most
typical are:

e Long-term greater than 45 day spring and early summer droughts for
two or more consecutive years which are uncharacteristic for a particular
region;

e A sharp drop or rise the ground water level due to various reasons;

e Prolonged frost sand abnormally low temperature during a woody
plants growth period,;

e Variations in solar activity.

Less significant root causes of mass deterioration and death of trees
and forest are the biotic and anthropogenic factors. Biotic factors such as
insect damage may be extremely destructive/

Among anthropogenic factors leading to the mass withering trees are
the adverse changes in the environment and in habitat conditions due to
professional errors during forest operations. These errors lead to the disruption
of the homeostatic relationships between the individual components of forest
ecosystems such as excessive liquefaction, untimely logging, farming and high
recreational use.

It should be noted that the aforementioned root causes leading to
desiccation, affect weakened trees and plantings to much greater extent than
healthy growing in the same conditions. Thus, during the drying of trees in
groves within the green zone in Kyiv in the late 1970s there was a sharp drop
in groundwater and an uncharacteristic early spring and summer long drought
that caused a mass desiccation of oak trees with out taproots in plantations
established as seedlings, and planted at close 60 cm densities, whereas in
natural forest stands and seed crops established by sowing acorns, which
have inherent tap roots, there was no observing of mass extinction.

Catalyst factors contribute to the mass desiccation of forest-forming
species. It should be noted these factors do not alone cause the massive
desiccation of forests and even in the weakening of trees. They do, however,
significantly accelerate the disease process. Among these catalyst factors are:

e Damaged by pathogens such as myco and microorganisms and
systemic functional disorders like traheomikozy, honey agaric, root and pine
sponges;

e A set of secondary threats from insects that are mainly tree
damaging;

e \Weakening and interruption of the natural homeostatic relationships
that exist between the individual components of forest ecosystems. This is due
to the loss of much of the attributes, characteristics and properties of forest
ecosystem.

Conclusions
An understanding and use the above factors which affect the etiology
and pathogenesis of widespread desiccation of trees and forest-forming plant
species will greatly mitigate the effects of this phenomenon. There should be
proactively applied science-based forest management plans that prevent the
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above listed circumstances of weakening and risk. This will prevent the
manifestation and root causesof tree desiccation and death and minimize the
negative consequences of this pathogenesis and, subsequently, preserve a
valuable resource at a lower environmental and social cost.

References

1. BoponaHoB [1.B. OueHka MaTepuHCKUX AepeBbeB. MOHorpadus /
M.B. BoponaHoe; ote. pea. H.A. O6030B; BpsiHCKMIA TEXHOMOrMYECKUN WH-T. —
bpsiHck :bpsaHckoe oTa-Hue NMprokckoro kH. n3g-sa, 1973. — 104 c.

2. TonoesiHko 3.C. MpUUmHbI yCbIXxaHNsA COCHOBbLIX HacaxaeHun /3.C. [onoBsiHKO.
—K.: U3g-80 AH YCCP. — 1949.-43 c.

3. lonyBeub M.A. Bctyn go reocoujiocmuctemornorii / M. A. lTonybeub. — JlbBiB:
Monni, 2005. — 199 c.

4. Typckmun A.B. MeToabl OLEHKN COCTOSIHUA APEBECHbLIX HACaXKAEHNA N NPOrHO3
nmx pocta n gonroseyHoctn / A.B. lN'ypckun /I BronneteHb MasHoro 6otaHmn4Yeckoro
caga. — 1955. — Ne21. — C. 16-24.

5. KanbHown N.I". K BOnpocy o0 npuynHax ycbixaHus gyda yepeLruyaToro B 3emneHoMu
3oHe 1. Kuesa / I.T. KanbHon, B.M. Maypep // lecHon xxypHan. — 1978. — Ne5. — C. 4.

6. KanbHou IN.I". Tpo GionoriyHy CTiKKiCTb HacagXeHb ayba B nmocyLunvei poku /
MN.r. KaneHon, B.M. Maypep // JlicoBe rocnogapcrteo, nicoea i gepeBoobpobHa
npom-ctb. — 1978. —Ne4. — C. 2.

7. Maypep B.M. JlicoBigHOBNeHHA Ha 3acafjax eKoNoriYHO OpIEHTOBaAHOro
niciBrHMUTBa ik ocHoBa OionoriyHoi cTivkocTi nicis / B.M. Maypep, K0.0. Konogin //
Haykosuu BicHuk HAY. — K., 2005. — Bun. 83. — C. 52-58.

8. Maypep B.M. [loBbiweHne  BUOMOro-aKONOrMYECKoM  YCTOMYMBOCTM
HacaxaeHun pgyba depewyaTtoro B 3eneHon 30He . KmeBa necoKynbTypHbIMU
MeTohamMu: aBToped. AMUC. Ha COMCKaHME YYEHOW CTeneHn kaHga. c.-r. Hayk: 06.03.01 /
B.M. Maypep. — K., 1980. —26 c.

9. Moposos [.®. O necoBoacTBeHHbIX YycTtosax / [.d. Moposos. — M.:
locnecbymmsgar, 1962. — 28 c.

10.Mopo3soB I.®. YyeHne o nece / I ®. Moposos. - [6-e u3g.]. — M. ; Jl. :
Cenbxo3arns, 1931. — 428 c.

11. Mat. 62077 YkpaiHa, MIK A01G 23/00 Cnocib 0340pOBnNEHHS CagMBHOrO
Martepiany 3 BIAKPUTOH KOPEHEBOK CUCTEMOK Ta MiABULLEHHSA MPWKMBIIHOBAHOCTI
NICOBUX KynbTyp 3a paxyHOK ONTUMI3auii KOPEHEenMCTOBOI Kopensuii CisHUiB
wnunekosmx nopig / Maypep B.M., bpoeko .M., lliHuyk A.ll. Ta iH.; 3asBHUK I
BnacHuK HauioHaneHun yHiBepcuTeT BiopecypciB i NpUPOAOKOPUCTYBaHHS YKpaiHW. -
Ne u201100915; 3assn. 27.01.2011; onyon. 10.08.2011, bron. Ne 15/2011.

12.MpyumHN BCUXaHHA COCHOBUX HacagkeHb bopucninecekoro AJIT Ta wnaxm
nokpatleHHs ix craHy/ B.M. Maypep, M.M. Kouepra, M.I. lopgaieHko [Ta iH.] // MNpobnemm
AlK: nowyk, gocarHeHHs: Tesn HayK. KOH®. NpodhecopChbKo-BUKNafaLbKoro ckragy Ta
acnipaHTis, 23-25 bepesHs, 1994 poky. — K., 1994. — C. 27-28.

13.luHkapeHko W.B. O HeKoTOopbIX MpUYMHaxX MNPUTYNIIEHUA W YCbIXaHUS
MONOAHSKOB COCHbl B W3stomckom 6opy / WU.B. LUunHkapeHnko // JlecoBoactBO W
arpomenuopauus. — K.: Ypoxan, 1968. — Bein. 14. — C.20-26.

14.Houston D.R. Stress triggered tree diseases: The diebacks and declines / D.R.
Houston // USDA Forest Service, Northeastern Forest Experiment Station—-1981. — P.
41-81.

15.Manion P.D. Tree Disease Concepts Prentice-Hall Inc / P.D. Manion //: Tree
Disease Concepts, 2nd edn. Englewood Cliffs, NJ: Prentice Hall, Inc. — 1991. —402 p.

136



Po3sensHymo emionoeito ma ocobnusocmi rnamoaeHe3y maco8020
g8cuxaHHs HacaOxeHb JjlicomeipHux ropid. HasedeHo Knacugikauito NpPUYUH
ma ¢hakmopis, Wo 3yMoesitorome ocriabreHHs i eCuxaHHsl 0epesHUX POCIUH.
3anpornoHoeaHo modesnib namoaeHe3y ssulla Macoeoao eidMupaHHs depes y
Jlicosux yeHo3sax.

Emionoeisi, namoz2eHe3, macoge ecuxaHHsl, emioghakmopu, depesa,
HacaO)XeHHsl.

PaccmompeHbl amuonoausi U 0COb6eHHoOCMU ramoaeHe3a Macco8020
yCbIxaHuUsi Hacax0eHulli necoobpa3syrowx nopod. lNpusedeHa Knaccughukayusi
npuyuH U ¢hakmopos, obycrosnusarowux ocnabneHue U ycbixaHue OpeeecHbIX
pacmeHud. NpednoxeHa Modesib namozeHesa s8/1IeHUSI Maccogo20 OmmupaHusi
O0epesbes 8 N1IeCHbIX UEeHOo3ax.

Amuosioa2usi, namozaeHe3, Maccoeoe ycbixaHue, emuoghaKmopsbl,
depesbsi, HacaXXOeHusl.
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CYYACHUN CTAH TA LUNAXU IHTEHCUDIKALIT MIAHTALIMHOMO
NICOBUPOLLYBAHHSA TOMONI HA BOJIUHI

B. M. Maypep, kaHOuOGam CinlbCbKo20CcnodapchbKUX HayK
I. C. WuniH, acnipaHmka

HaesedeHo o0b6cseu ma oxapakmepu3o08aHO MEXHO/02iIK0 CMEOPEHHS
nnaHmauit mononi y BonuHcbkili o6nacmi. OKpecneHo wasxu onmumisauyil
ma iHmeHcuikauji nnaHmaujtiHo2o 1ico8UpPOULY8aHHS 8 PE2IOHI.

lMnanHmauyiiiHe JsiicosupoujyeaHHs, mornoirsi, mexHoiriozaisi
cmeopeHHsl, 30epes.’siHini xuesyi, xuesyeei cadxaHuyi.

3Baxaroun Ha nicogediumMTHICTb | CKNagHy €eHepreTUdHy cutyaudiio B
Aepxkasi, 0cobnMBO akTyanbHUM MUTaHHAM Hapasi € 30inbLieHHs obcsris
BMPOOHMLTBA TOBApPHOI AEPEBUHM Ha pPUHKaX YKpaiHW gk Ana 3abesneyeHHs
BNacHux noTtpeb, Tak i Ans ekcrnopTy. BupiweHHs uiei npobrnemu Moxnuee
EeKCTEHCMBHUM (33 paxyHOK niCOPO3BEAEHHS) Ta IHTEHCUMBHMM wwnaxamu. Y
APYromy BUMagKy npioputeTHa porfb HaneXuTb nnaHTauiiHoMmy nicoBu-
poLUyBaHHI0. [OUiNbHICTb CTBOPEHHS NMaHTaUiHUX KynbTyp nonsrae B TOMYy, LUO
BOHW [,03BONAIOTb CKOPOTUTU BiK PyOKM FONOBHOIO KOPUCTYBAHHA, HE BTPATMBLLK
NPOAYKTUBHOCTI. Came TOMY, OCTaHHIM YacoMm JliCOrocrnoAapChKuii KOMMeKe CBITy
Ta YKpaiHn nepexoauTb A0 TEXHOSOrI IHTEHCUBHOMO BUPOLLYBaHHS AEPEBUHN. Y
TOWN X€ Yac, Y 3B’a3Ky 3 Pi3KMM NOAOPOXYAHHAM E€HEProHOCIiB B €HEepreTuyHoMy

" HaykoBuii kepiBHUK — KaHAWAAT CiNbCbKOrocnogapcbkux Hayk, npodecop B.M. Maypep
© B.M. Maypep, I.C. lLuniH, 2014

137



