DOI: 10.22363/2312-797X-2016-4-45-50

MONITORING, RESTORATION AND MAINTENANCE
OF AGED TREES IN SUMMER AND MIKHAILOVSKY GARDENS
OF ST. PETERSBURG

O.A. Cherdantseva', E.A. Lukmazova',
A.G. Dmitrieva’, T.A. Dubrovina?

'Russian Museum
Inzhenernaya str., 4, St. Petersburg, Russia, 191186

’RUDN University
Miklukho-Maklay str., 8/9, Moscow, Russia, 117198

The image of the Summer Garden is inseparable from the image of St. Petersburg. It was survived
together with the city of the period of formation, rapid flourishing, change of rulers, change, economic sys-
tems, natural and military disasters. In June 2009, Russian Museum proceeded to largest restoration on
the reconstruction of the memorial ensemble of the Summer garden. The article presents the results of in-
spection condition of old-growth trees in Summer and Mikhailovsky Gardens and analyze inventory data
from 1962 to 2014, the dynamics of change in the number of trees.
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INTRODUCTION

Urban green zones make a substantial contribution to the environmental conditions
and the quality of life in the modern cities. For example, trees and shrubs in the leafy state
reduce dust in the air an average of 40% [7]. Old rural parks resemble high-conservation-
value forests more than the best preserved contemporary forest remnants. Old parks do
provide a refugium for temperate deciduous forest species [1].

Under specific circumstances the old trees in the park may provide valuable infor-
mation for restoration decisions. The most important challenge in restoration is to identify
trees and provide conditions to achieve an original design concept. Due the similar trends
in development of manors and manor parks in the Baltic countries, the topic is equally
interesting for all Baltic States.

Reconstruction and design of the original landscape requires the inventory data, in-
cluding total amount, age, dominated species and the structure of plantations. Further-
more, the difference between the current structure and the original plan shall be consid-
ered by the landscape architectures and planners. One of the ways to deal with this issue
is to identify the really old trees from the new or subsequent growth, and focus attention
on those [2].

Since the old trees illustrate a long period of environmental conditions’ dynamics,
investigators are increasingly turning to dendrochronology to create context for current
environmental change. While a suite of characteristics to identify old trees has been de-
veloped, most of these characteristics are for conifers or trees growing in low-density
forests. The common indicators of old (> 250 year old) EDF angiosperms are presented
to aid in the recovery and preservation of these living sources of information [3]. This
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study aimed to analyze the inventory and dendrochronological information for two his-
torical parks in Saint Peterburg in order to develop the best management practice to
restore and maintain the plantations.

MATERIAL AND METHODS

The research area included to historic gardens, located in the center part of Saint-
Petersburg (59°57'N; 30°18'E). Both areas were passed the management of the Russian
Museum to create a single palace-garden complex in the center of St. Petersburg. The Mi-
khailovsky Garden with Mikhailovsky Castle Garden and Engineers Square was included
in the complex in 1998, whereas the Summer Garden with a summer palace of Peter I
and the house of Peter I on Petrovsky Embankment was embraced in 2004.

Restoring the historical gardens was claimed as the principal goal for the established
palace-garden complex. An new branch of the Russian Museum, focused on the green
areas of the Summer and Mikhailovsky Gardens was established in 2012. An inventory
of the green areas was performed and the research and restoration activities were orga-
nized to maintain and develop the garden ensemble. Although the inventories in the
Mikhailovsky Garden were conducted previously (in 2011 before the restoration and
in 2008 after the restoration), the inventory results were not complete. A new inventory
of the gardens and green areas was carried out in 2012—2014 to fill existing data gaps.
Since the age of the trees was not specified in the previous inventories, trees of each
type (breed) with different diameters were sampled and the age category was identified.
Selected aged (older than 150 years) trees were analyzed with the two-dimensional
impulse tomography Arbotom (Rinntech, Germany) (in total 300 trees). The selected
ancient trees in the Mikhailovsky Garden (for example, an oak dated back to the Peter I
period and overmature lime-trees) were additionally examined by specialists of NCSA's
and the core samples were taken. The obtained results on the age of the trees were veri-
fied using the historical documents (for example, the greening plan of Rastrelli). The in-
ventory results were used to develop the best management strategies to maintain the
plantations. A comprehensive monitoring of plantations’ state was carried out to evalu-
ate the efficiency of the implemented managements.

RESULTS AND DISCUSSIONS

In inventory results reveals the predominance of old trees in both Summer and Mi-
khailovsky Gardens (Table 1).

Table 1
Number of trees by age group, years
The name of the garden up to 40 40—100 Over 100 Total
Pcs. % Pcs. % Pcs. % Pcs. %
The Summer Garden 256 13,5 582 30,6 1063 55,9 1901 100
The Mikhailovsky Garden 200 17,0 392 33,0 595 50,0 1187 100

The obtained results were compared with the historical data, obtained for the
green plantations of the Summer Garden in 1930—1940-s. The oaks of the age up to
500 years were the oldest trees in the garden in 1940-s, whereas the oldest lime-trees
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were 250 years old, and larch trees aged 200—300 years [8]. The comparative analysis
of the inventory data collected at the Summer Garden for the period 1962—2012 years
reveals that the oldest trees (200 years or older) are represented by lime trees and single
oak trees. Similar results were obtained for the Mikhailovsky Gaden, where lime trees
and single oaks were the oldest trees. The aged of the trees was not always positively
correlated with the diameter, indicating that a larger diameter not always corresponds
to an older age.

The aged trees are vulnerable to climatic conditions (e.g. windfalls and droughts)
and anthropogenic pressures and therefore require for the special maintenance treatments.
Prior restoration of the Summer garden comprehensive measures to adapt the trees to
stressful situation was carried out. According to our information, it was for the first time
in Russia. Several treatments were implemented. Sanitary, forming, decimation and
compensating pruning of trees was carried out. The 44 problematic trees (curved and
branched specimens) have been lowered to one-third or half of the initial height to pre-
serve the trees and improve the light conditions. Root and leaf nutrition and treatments
with biostimulators were implemented several times. The revealed 518 hollows (includ-
ing 230 high from the surface) and frost cracks were treated. More than 100 young trees
were planted and 21 trees were relocated during the restoration of the Summer Gar-
den [5]. The implemented measures substantially increased the sustainability of the
plantations. As seen from Figure 1 plants’ health condition (in score) after reconstruction
in the Summer Garden in 2012 was better when compared with before reconstruction
in 2006—2007 years. During the four-year period after the restoration windfalls in the
Summer Garden did not occur [6].
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Figure 1 Comparison of plants’ health condition before and after
reconstruction in the Summer Garden

The treatment of the aged trees was carried out in the Mikhailovsky Garden during
the restoration in 2000—2003. The following measures were taken: pruning, treatment
of hollows and frost cracks, installation of protective and supportive structures.
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The drainage pipes were installed in the Mikhailovsky Garden, however their effec-
tiveness was not proved. For example, the examination of the tubes carried out during
the plantations’ monitoring showed that the tubes did not functions partly because they
were clogged with rotting wood and rot, partly because the lowering of the hollow’s
boundaries. Since the effectiveness of the drain tubes was not confirmed for the Mikhai-
lovsky Garden, they were not implemented for the Summer garden afterwards.

Currently, the following managements are implemented to all aged trees in the
garden: sanitary pruning, moulding pruning and thinning of the crown (once a year),
treatment with pesticides (twice a year). The aged trees in printed coverage in the Sum-
mer garden also received foliar fertilization until 2016 was. The following measures
are implemented to treat the trunks: stem growth is removed, hollows are treated with
further examining and treating sprout and truck damages.

Comparative monitoring of the aged trees’ state was carried out in both gardens
in 2016. In result 274 hollows were fixed in the Summer Garden, whereas 76 hollows
were found in the Mikhailovsky Garden. The 92 crowns and trunks are fixed with ties
in the Summer Garden, which is almost three time more than in the Mikhailovsky.
Besides, 3 clamps and 1 holder were mounted on trunks during the restoration period.
The positive experience of lowering tree in Summer garden were implemented in the
Mikhailovsky Garden to restore the plantations.

To effectiveness of the implemented maintenance measures was evaluated based
on monitored of the plantations’ conditions. It was found, that the sanitary score of the
plantations’ conditions didn’t changes since 2012 and gave similar 2.0 in average for the
Summer garden [5]. The same score was obtained for the Mikhailovsky Garden. A major
part of the trees in the gardens of the Russian Museum belongs to the second category
(Table 2). The elm trees usually belong to the fourth category, whereas the first category
is mainly reported for the young plantations. However, some of the young trees don’t
correspond to the first category to strong shadowing under crones.

Table 2
Distribution of trees between the state categories (August 2016), Pcs.

Garden The Summer Garden The Mikhailosky Garden
Category condition 1 2 3 4 Total 1 2 3 4 Total
Number of trees 105 1663 88 0 1861 101 1020 62 1 1184
% 5,66 | 89,61 | 4,73 0 100 8,53 | 86,15 | 5,24 0,08 100

The applications for the two historical trees in the gardens were submitted in sum-
mer 2013 to the Russian program “Tree — is a monument of nature”. Those trees were
the oak of time of Peter the Great and the maple, located near the Palace of Peter I
and frequently encountered in the paintings and engravings of the late XIX — early
XX centuries of the Summer garden and the. In result both trees were included in the Re-
gister of Russian old-growth trees the end of 2013. The trees were officially recognized
as “tree-monuments of nature” in winter 2014 by the decision of the Commission.

The analysis of the overmature lime-tees’ showed an absence of rot for one of them.
Based on the three sampled cores 265 and 267 annual rings were detected at [4]. The age
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of the tree-monument of nature — an old oak tree, located on an Oil meadow of the
Mikhailovsky Garden, was estimated to 278 years. This outcome incorporated with the
analysis of iconographic materials alowed Cherdantseva to draw conclusions that the
oak was planted during the reconstruction of the garden following the project Rasstrelli’s
plan of 1741, organized for the Empress Elizabeth Petrovna. Therefore there are evi-
dences to call this oak “The tree of Elizabethan time”. The core analysis of the other lime-
trees allowed interpolating its age to 286 years. There are 90 lime-trees of the similar
age in the Summer Garden and 70 — in the Mikhailovsky Garden. Up to 27 aged trees
(including 20 elm trees) were cut and 4 young tree were planted in the Summer gar-
den since 2012. In total 24 aged trees were cut in the Mikhailovsky Garden, including
10 trees, affected by the ‘ulm’ disease.

The Mikhailovsky Garden hosted charity event “Tree of life” for the first time
in 2014. Celebrities in the cultural, scientific and business spheres planted new trees
within this action. The memorial name plates were with personal names or the names
of the company were attached to the trunks of the trees. Each participant received a medal
and a certificate. In total 28 new trees were planted to replace the dead aged trees during
last two years. Planting trees in the historic garden is the best way to preserve the memory
of yourself for future generations, because the trees live for centuries. Every planted tree
males an invaluable contribution to the restoration of the architectural-spatial composition
of the historical gardens. Although, the total extent of the Central Imperial gardens of Pe-
ter the Great in St. Petersburg reduced substantially over last 300, their significance and
impact on the environment as the ‘green lung of the city center’ it is difficult to overes-
timate [6]. Therefore, it is important to keep them in appropriate condition and to pre-
serve old-growth stands of past eras!
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COXPAHEHUE CTAPOBO3PACTHbIX AEPEBbEB
N MOHUTOPUHI UX COCTOAHUA
B JIETHEM U MUXANJIOBCKOM CALAX
CAHKT-MNMETEPBYPTA
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O6pa3 JletHero caga HeoTaenuM oT obpasa Cankr-IlerepOypra. OH MEpeKUII BMECTE C TOPOJIOM
MIEPHO]] CTAaHOBJICHHS, OypPHOTO pacIBeTa, CMEHY MPaBUTENEH, SKOHOMHIECKUX (POpPMAINi, CTHXHHHBIX
1 BoeHHbIX Oencteuid. B utone 2009 r. Pycckuit My3eid npucTynui K KpyHHeiiel pecTaBpalyu 1o Boc-
CO3/IaHUIO aHCaMOJIsI-aMsATHUKA JleTHuit cax. B cratbe mpuBOASATCS Pe3ysIbTaThl 00CIET0BAHUS COCTOS-
HHsI CTapOBO3PAcTHBIX JepeBbeB JleTHero u MuxaiyloBCKOro caZioB M aHaIW3 MHBEHTapU3aIllMOHHBIX
JIaHHBIX ¢ 1962 o 2014 r. nUHAMUKY U3MEHEHUS KOJIMYECTBA JACPEBbEB.

KimoueBblie cioBa: JletHuil can, MuxaiinoBckuii cajl, 3eJIeHble HaCaKICHUS, THBEHTapU3aLus Jpe-
BECHBIX HAaCaKJECHHI, CTApOBO3PACTHBIE JEPEBbS



