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The functioning and vitality e
of organisms : .

A The functioning of organisms refers to the life of organisms.

It represents the occurrence of all functions and processes within the organisms | &
themselves or in the environment in which they live.

From this concept, the production function of forests and the general beneficial r\
L, S

functions of forests have been derived in forestry, and more recently, ecosystem § _
services in the field of environmental protection |

A The functioning of all organisms on Earth, including urban trees, occurs within
ecosystems.

Organisms never live or function alone, but are always connected to their living
and nonliving environment.

A The best indicator of the functioning of organisms in ecosystems is the vitality i E—
of organisms. < Tl RGN

Vitality comes from the Latin word "vitae," which means life, or from the English
word "vitality," which means to be strong and active. The vitality of organisms ALl ‘
refers to their liveliness, life force, life ability, vigor, and resilience. S A



The functioning of urban tree
ecosystems

A The functioning of urban trees refers to the life of those trees.

It represents the performance of all functions and processes within the organisms
themselves or in the environment in which they live. From this concept, the .
production function of forests and the general beneficial functions of forests have §
been derived in forestry, and more recently ecosystem services in the field of
environmental protection.

A The functioning of urban trees takes place within the ecosystems of urban
trees.

Organisms never live or function alone, but are always connected to their living argiless
non-living environment. B

A The vitality of forest trees is the ability to live in certain living conditions.

The ability to perform their life functions such as reproduction, growth (height,
diameter, volume), development (aboveground and underground organs),
physiological processes, and reproduction, resistance to unfavorable biotic and
abiotic factors, and the ability to adapt to changes in living conditions.

A The vitality of urban trees encompasses the ability to thrive, perform all life
functions in urban areas, withstand unfavorable living conditions, and adapt to
changing circumstances.




Urbantrees problems

A Urban trees can be found in various types of green infrastructusech as urban Natural Environment  Urban Environment
forests, park forests, treéined streets, or individual trees.

A They oftendevelop in unfavorable living conditionsvhich negatively impacts
their vitality, growth, development, and ability to provide general ecosystem
functions and services.

A The main problems faced by urban trees are the lack of space for growth and
soil compaction All of this reduces their ability to absorb water and nutrients
and hampers the life processes in the soil around the roots of urban trees.

A Another problem for urban trees is trdisruption of the formation of the humus
organic horizon of the soilvhich is important for the development of micro and
mesofauna in the soil and microorganisms that provide nutrients for urban trees.
This problem arises due to grass mowing and removal, as well as the removal of
leaf litter under the canopy of urban trees for aesthetic reasons.

A The development of urban trees is also hindered by planting them in infertile
soilsalong roads and parking lots, as well as planting them in small planting pits
with little soil and nutrients. https:/cities4forests.com/




Urbantrees developmenissues

A The space for aboveground and underground grovathurban
trees is often limited by urban infrastructure.

A The space for normal root system development is often
insufficient, making it difficult for trees to access the necessary

nutrients and water from the soil. L__I
light

A Mechanical damage to the trunknd other aboveground, as well
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as underground parts of the tree, is often present.

A Increasing air temperatures, pollution of rainfall, and insufficient
rainfall in summer months cause stress in urban trees, leading tp
growth stagnation, canopy damage, and dieback.

A Large amounts of salt, contaminated water, and other harmful
substances reach the soilesulting in numerous problems for theg
root system, and therefore, the tree itself.

A Any unfavorable change in one of thabitat factorsleads to

greater or lesser stress in trees. ga

so:l

A As a result, the vitality of urban trees decreaseand pests and g e,
fungi develop on them. P eep. N

A The most common morphological indicators of reduced tree
vitality are: branch damage and dieback, canopy dieback, thlnnlné
of the entire canopy or top parts of the canopy, and leaf and
needle drop.

ourceCzaja, M., et al., 202TheComplexssueof UrbanTreesStresg-actorAccumulatiorand
cologicaBervicdPossibilitiesForests 11, 932.



Enhancing the vitality of urban trees through the
revitalization of urban tree ecosystems

Urban tree ecosystem revitalization through biological
and ecologicatenaturalizationof ecosystems involves:

1. Restoring the natural composition of dead organic
matter in the soil

2. Adding nutrientsto the soill

3. Improvingthe physical, chemical, and biological
properties of the soill

4. Ecological irrigatiorof urban trees

5. Creating a favorable microclimataround urban
trees

6. Protecting the optimal space for urban trees
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SourceBrune, M., 2016. UrbareesunderClimatechange Potentialimpactsof dry spellsand heat
wavesin threegermanregionsintheH n p Répéar@4, ClimateServiceCenterGermany Hamburg.
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Ecofriendly irrigation for
urban trees

The principles of ecological irrigation of urban trees are as follows

1.Irrigation is carried out in the ecosystem of urban tredsring
periods of insufficient rainfall.

2. The irrigation is done on the soil surfadeneath which the
rhizosphere of urban trees is located.

3. The amount of water for irrigatios equal to the natural amount
of rainfall per unit area over a lonterm period.

4. The soil igrigated to the depth of optimal root development

5. The volume of soil is irrigated to the depth of optimal root
development.

6. The irrigation of the soil is domath a specific dynamic¢hat
corresponds to the optimal wateair conditions in the soill.

7. Irrigation is done witlnainwater.

8. Irrigation is done bgpraying the entire tree.

Rainfall interception
by leaves and bark

Evaporation,
transpiration

| Stored
. water

N Leaf tter
XS~ (nutrients,
2 ) better sod

Binds soil o | structure)

Trees help reduce stormwater runoff in several ways. One is to intercept falling rain and hold a portion of it on the leaves and
bark. Part of this intercepted water will evaporate and part will be gradually released into the soil below. At the surface of
the soil, fallen tree leaves help form a spongy layer that moderates soil temperature, helps retain soil moisture, and harbors
organisms that break down organic matter and recycle elements for use in plant growth. This important layer also allows rain
water to percolate into the soil rather than rushing off carrying with it oil, metal particles and other pollutants. Below ground,
roots hold the soil in place and absorb water that will eventually be released into the atmosphere by transpiration.

Source HowTreesCanRetainStormwaterRunoff TreeCity USMulletin No. 55, 20104Arbor
DayFoundation 7




Urban tree revitalizatiopilot projectusing Herbafert®d
and ecofriendly irrigation technigues

A Tree revitalization is one of the professional measures in urban forestry that can improve the disturbed vitality of.trees

A By properly caring for trees and improving habitat conditions, the unfavosdtallty of urban trees can be greatly enhanced
increasing their aesthetic, ecological, and social value.

A Revitalizing trees through habitat improvement is the most effective and favorable meashat enables the survival of trees of all
ages, prolongs their lifespan, reduces the costs of care, removal, preparation for planting, and planting new treessaseaddrates

the restoration of functions and benefits.

A While we may not be able to influence some habitat factors of urban tiees;an control the amount of water and nutrientghey
receive.

Hypothesis: Trees can be revitalized through proper irrigation based on ecological principles and the application of snii&idats.

In this project, the revitalizationof three urbantreesin Zagrebwascarriedout. Two lime trees
nearthe Facultyof Agricultureof the Universityof Zagreband one catalpatree nearthe Faculty
Pil : of Forestryand Wood Technologyof the Universityof Zagrebwere revitalized Theaim of the

llot project project wasto improve the current vitality of the trees usingthe soil enhancerHerbafertil®
along with the application of ecologicalirrigation, in order to increasethe availability of
nutrients andwater andenhancethe overallvitality of the trees.
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Urban treerevitalizationof low vitality

A Trees with low vitality were selected for tree revitalizatiobpased
on morphological indicators.

A The vitality of the trees was compromised by dry branches
without foliage and several mistletoe in the tree canopy. Other
factors that could negatively affect the tree's condition, such as the
proximity of a concrete path, compacted soil due to pedestrians,
and poor canopy condition, were also observed.

F S

A The condition of the trees before and during the implementation
of revitalization measures was documented through photographs
to compare the indicators of tree condition and determine the
effectiveness of the revitalization measures.

A The project commenced in April 2022 when the trees were fully
leafed out,numerous dry branches were observed, and these
trees did not appear to be vital individuals



Ecofriendly irrigation in a pilot project for the revitalization
of urban trees using Herbafe®hnd ecological irrigation

A Calculation of water quantity for ecoiendly
Irrigation
A Sampler for volume measuring of water

Water replenishment occurs on a weekly
basis, following the principles of ecological
Irrigation.
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Adding nutrients in the pilot project for revitalizing
urban trees using Herbafef@iand ecological irrigation

A Nutrient addition to the soil was achieved through an innovative

technigue of incorporatinghe soil enhancer Herbafertil®eneath the | e = ) = = .
tree cgnopies. " . T L Ll et i—

A 8 bags oHerbaferti®were placed around each tree, within the root
system in the canopy projection areaaking care not to harm roots

11



Soill enhancaHERBAFERTIL®

A Herbafertil® is a patented soil enhanctrat has been developed
and refined through years of planting practice and successful
horticultural care of trees and shrubs.

A 1t is obtained by mixing different nutrient organanineral
components This is a blend of natural humpsatmineral
components that act quickly and effectively to increase the vitality
of urban trees.

A The positive result®btained through its application have
surpassed all previous commercial planting substrates.

REPUBLIKA HRVATSKA
DRZAVNI ZAVOD ZA INTELEKTUALNO VLASNISTVO

'El‘ HERBAFERTIL IS

SEKTOR ZA PATENTE

KLASA: UP/I-381-03/14-010/0358
URBROJ: §59-03/2-17-026/SS
Broj konsenzualnog patenta: PK20140358

Zagreb, 18. sije¢nja 2017.

Drzavni zavod za intelektualno vlasnistvo na temelju Elanka 15. stavka 1. Zakona o patentu (“Narodne
novine”, broj 173/03., 87/05., 76/07., 30/09., 128/10., 49/11. i 76/13.), povodom prijave patenta
podnositelja: HERBAFARM-MAGNOLUA d.o.0., Trnsko 23, 10000 Zagreb, radi priznanja
konsenzualnog patenta, donosi

RJESENIJE

1. Usvaja se zahtjev za priznanje konsenzualnog patenta po prijavi broj P20140358A, podnesenoj
dana 16. travnja 2014. godine, za izum pod nazivom: MJESAVINA ZA KOMBINIRANU
ORGANSKU-ANORGANSKU PRIHRANU [ BIOLOSKU SANACHU STABLASICA,
GRMOVA 1 PENJACICA 1 POSTUPAK KORISTENJA MJESAVINE, prema opisu, crteZima i
patentnim zahtjevima denim u spisu ke Inog patenta broj PK20140358.

Priznato pravo upisuje se u Registar patenata DrZavnog zavoda za intelektualno vlasnistvo pod
brojem

PK20140358

nositelj konsenzualnog patenta: HERBAFARM-MAGNOLIJA d.o.0.,
Tmsko 23, 10000 Zagreb, HR

s oznakom MKP: CO5G 3/04 (2006.01)
C05G 3/06 (2006.01)
A0IC 21/00 (2006.01)

izumitelji nazna¢eni u prijavi: Darija Breitenberger,
Knezija 9, 10000 Zagreb, HR;
Maks Udov,
Trnsko 23, 10000 Zagreb, HR

NTD3806
REPUBLIC OF CROATIA
STATE INTELLECTUAL PROPERTY OFFICE

Ulica grada Vuukovara 78, HR-10000 Zogreb, Hrvatska/Croatia: Tel.: (+385 1) 6106-105 (Contrala'Contact), 6106-418 (Prijar @‘R«:mmﬂ Office),
6109 825 (Informacije/information center - INCENTIV), Fax: (+385 1) 6112-017; E-posta®-mall: inf




The Iirrigation system in the pilot project for the revitalizatior
of urban trees using Herbafe®hnd ecoefriendly irrigation

A A system of ecological micrrigation has been
implemented for each bag of soil enhancer -
Herbafertil® L

A Water is delivered to each bag through tubes frorr\\_‘_iv‘ . G
57-liter watering bags placed on the trees. Irrigatic § :
IS carried out on a weekly basis. |
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Example of successful application of Herbatrtil
In LJUbIJana1 Slovenla In 2014 The impact of Herbafertil® on improving the quality

of habitat conditions in the soil and enhancing soill
microbiome was evident in the increased thickness
growth over the years.

A Slovenia, Ljubljan&arjanskaRoad

A odp GNBSa UGUNBFGSR AY HnanmnX gKAES n

A One side of the tredined avenue planted at the same time with equal
seedlings was treated

A Measurement carried out by the municipal company VE3taga

A The measurement is recorded in the Ljubljana ttaedastre(2014 and 2021)

A The circumference was measured in cm.

15



Example of successful application of HerbafeitlY ND | 2
Slovenia in 2021/2022.

Lipa leta

Drevesa v urbanem okolju
14. srpnja - Q

Lipa, ki je bila 3e lansko leto v zelo slabem stanju, na robu propada, je s pomocjo
obnove koreninskega sistema s Herbafertilom zelo bujno ozelenela in opazamo
mnogo lepih mladih poganjkov.




The protective fence in the pilot project for the revitalization of
urban trees using Herbafef@i&nd ecological irrigation

A A protective fence has been placed
around the base of the trees the
canopy projection zone to prevent
walking and mowing under the
trees.

A By not mowing, soil compaction
and water evaporation from the
upper soil layers have been
reduced, the temperature of the
surface soil has decreased, and the
renewal of the organic surface soil @
horizon has been enabled.

A The assessment of tree vitality washie=—==
conducted using a hierarchical -~
method of assessing tree vitality '
based on morphological indicators T SO ¥ RS T
of canopy condition ' e T 17 e




The Initial outcomes of the pilot project for the
revitalization of catalpa and linden trees using
Herbaferti®and ecafriendly irrigation

18



The revitalization of the CATALPA tree canopy in front of the Faculty of Forestry and Wood Technology
the University of Zagreb will take place on swmuthern siddrom July 19, 2022, to August 29, 2023.
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The revitalization of the CATALPA tree canopy in front of the Faculty of Forestry and Wood Technology at
University of Zagreb from theest sidewill take place from July 19, 2022, to August 29, 2023.
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CATALPA BIGNONIOIDWAALTER
CANOPY VITALITY BEFORE AND AFTER
REVITALIZATION

E2021./2022. =2023.

Catalpa_SOUTH Catalpa WEST
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The revitalization of the lime tree canopy (1) in front of the Faculty of Agriculture at the University of Zagr
on thewestern sidewill take place from October 20, 2021, to September 1, 2023.
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The revitalization of the lime tree canopy (1) in front of the Faculty of Agriculture at the University of Zagre
on thenorth side will take place from October 20, 2021, to September 1, 2023.
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The revitalization of the linden tree canopy in front of the Faculty of Agriculture at the University of Zagre
on thesouthern sidewill take place from October 20, 2021, to September 1, 2023.
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