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Climate change and extreme natural events have a negative impact on the growth of most plants. The
purpose of this study is to investigate the effects of the environmental factors on the radial growth of
the chestnut leaved oak spread out in the territory of Lerik region. It was revealed that the Quercus
castaneifolia C.A.Mey., which are spread in this area, are very sensitive to changing of environmental
conditions. The plant negatively reacted to the short-term temperature drop and in the result formed

frost rings.
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INTRODUCTION

In the nature, most of the trees are very sensitive
to the changes of hydrological regime, temperature
and light conditions. Often these changes are being
instantly, short term or long term. In these times in
trees occurring catastrophic or small damages in the
structure of the trees. Plants growing in different envi-
ronments, altitudes and conditions are reacting to this
kind of changes by following way: tree migration,
leave fall or damages in alive cells (Schweingruber,
2007; Stockli and Schweingruber, 1996). Trees reac-
tion to the changing conditions allow us to determine
distribution limits of the adapted trees.

Dendrochronology is one of the most important
environmental techniques for a variety of natural
environmental processes and a monitor for human
caused changes to the environment such as pollution
and contamination. Dendrochronology examines
events through time that are recorded in the tree-ring
structure or can be dated by tree-rings. Because tree
becomes the instrument for environmental monitor-
ing, it serves as a long-term bioindicator that extends
for the lifetime of the tree. Trees record any envi-
ronmental factor that directly or indirectly limits a
process that affects the growth of ring structures
from one season to the next, making them usefully
monitor for a variety of events.

Extremal climate conditions like long-term
droughts and short-term frosts negatively affecting
radial growth of the trees. With application of the
dendroclimatic methods and analyzing of scars and
damages in the stem of tree it is possible to determine
the past climatic conditions. Generally for studying
past climate are using tree-ring width. Only in few
cases analyzing anatomical structure of the steam.
During extreme events, in the tree rings occurring
traumatic resin ducts, compression and tension tree
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rings, callus rings, frost rings. During all these events
there observing abnormal cells like collapsed cells,
callus cells and bent rays (Glock and et al., 1963;
Studhalter, 1955). Drought rings anatomically belong-
ing to the same category (Larson, 1995). We can ob-
serve these in the investigations of the some research-
ers (Stockli and Schweingruber, 1996).

Oak species is one of the most distributed and
used for dendrochronological and for anatomical
investigation in the world. There were distributed
450 species in the world, 19 species in the Cauca-
sus and 9 species in Azerbaijan. Quercus cas-
taneafolia is of the oak species, which mainly dis-
tributed in Hirkan forests (Cadapos, 1962).

In this study we used dendroclimatic and ana-
tomical methods for analyzing impact of climate on
the radial growth of the chestnut-leaved oak.

MATERIALS AND METHODS

The chestnut-leaved oak (Quercus castanei-
folia) is native to the Azerbaijan and Alborz moun-
tains of Iran. It is a deciduous tree growing up to 35
m tall, with a trunk up to 2.5 m diameter (excep-
tionally up to 50 m tall with a trunk up to 3.5 m
diameter) (Prilipko, 1961). The leaves are 10-20
cm long and 3-5 cm wide, with 10-15 small, regu-
lar triangular lobes on each side (Fig. 1.). The flow-
ers are wind-pollinated catkins; the fruit is an acorn,
maturing about 18 months after pollination, 2-3 cm
long and 1.5-2.0 cm broad, bicoloured with an or-
ange basal half grading to a green-brown tip; the
acorn cup is 2 cm deep, densely covered in soft 4-8
mm long 'mossy' bristles. The acorns are very bit-
ter, but are eaten by jays and pigeons; squirrels
usually only eat them when other food sources have
run out (Prilipko, 1961; Tutayug, 1965).
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Figure 2. Early frost ring (a), late frost ring (b) and tongue like damages (c), which was observed in our samples.

We carried out investigations in Lerik region
1500 m a.s.l., which was located in 38°45°04"" N
and 48° 22°36"" E geographical coordinates. This
site is high limit of the distribution of Quercus cas-
taneafolia. Samples was taken with increment and
trephor borers. We took tree-ring core samples
from 15 trees. Samples was prepared in the labora-
tory. For studying climate-growth relations was
used dendroclimatic methods and anatomical struc-
ture was analyzed under microscope.

Frosts rings are anatomically abnormal, eco-
physiologically pathological structures. Frost rings
consisting of from thin wall-damaged tracheids,
bent rays, callus cells, and morphologically re-
versed tracheids. The frost rings formed during the
vegetation period have different anatomical struc-
tures. They can consist of phenol-prone single-cell
sequences, gradually scattered, and then gradually
expanding tracheids, from complete "frost rings"
and small resin ducts.
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RESULTS AND DISCUSSION

As mentioned before generally, the main cause
of forming frost rings is the short-term drop of tem-
perature. At the beginning of the vegetation period,
the plant begins to operate actively. In broadleaf
trees, vessels and fibers are responsible for water
transportation. During temperature drop water are
freezing in the vessels and fibers. Water freezing
are destroying cell walls and disturbing the form of
the cells completely or partially. In the result, form-
ing frost rings or wounds.

We observed frost rings in our tree-ring samples
(Fig. 2). Tree-ring core samples covered 1967-2012
years interval. For analyzing frost ring, we divided
these years into two period: 1967-1989 and 1990-
2012 years intervals. During our investigations, in
the first period we observed 2 (1981, 1987), but in
the second period 5 (1990, 1993, 2004, 2009, 2010)
frost rings. Our analysis showed that latest years fre-
quency of the frost rings are increased. This is sign
of the new local growing conditions, which related
with climate change. In our samples, we observed
early, late frost rings and tongue like damages.

Bend cells are observing in all disturbances.
The severe frost occurring during the beginning of
the vegetation period and damaging first cell are
called early frost ring, but frosts occurring later
forming late frost rings. In spite of that, different
tree species have different anatomy and frequency
of frost rings, generally they have common fea-
tures,

In Europe, frost rings forming rarely, even one
time in 100 year or more late. It shows that trees
adapted to extremal environmental conditions and
can easily react them. However, due to the climate
change, there forming new environmental condi-
tions, which trees cannot react to the new extreme
conditions by proper way and forming frost rings.

In our samples mean sensitivity coefficient
was 0.305 and max value 0.384. Observed high
confidents of sensitivity indicating that trees grow-
ing in this area is very sensitive to the changing of
the local climate and they reacting to year-to year
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climate variation. That is why during early spring
when temperature is dropping more than usual,
there forming frost rings in the steam of the tree.

The investigation of such damages has great
importance. By studying these, it is possible to
learn the effects of extreme climatic conditions on
plants and to evaluate climate changes.

REFERENCES

Glock W.S., Germann P.J., Aegerter S.R. (1963)
Uniformity among growth layers in three pon-
derosa pines. Smithonian miscellaneous collected
publications 4508, 145: 375 p.

Larson P.R. (1995) The vascular cambium devel-
opment and structure. Berlin, Heidelberg, New
York: Springer, 725 p.

Prilipko L.I. (1961) The most important tree and
shrubs of the Azerbaijan. Baku: NAS, 322 p. (In
Azerbaijan)

Safarov L.S. (1962) The most important tertiary
relics of Azerbaijan. Baku: 312 p. (In Russian)

Schweingruber F.H. (2007) Wood structure and
environment. Berlin: Springer, 279 p.

Schweingruber F.H., Borner A., Schulze E.D.
(2006) Atlas of woody plant stems. Evolution,
structure and environmental modifications. Berlin,
Heidelberg: Springer-Verlag, 229 p.

Stockli V., Schweingruber F.H. (1996) A
common mechanism for observed similarities in
Xylem anomalities in response to frost drought
transplantation and coppicing. In: Stéckli VB Tree
rings as indicators of ecological processes: the
influence of competition frost and water stress on
tree growth size and survival. Dissertation
Universitét Basel, p. 29-42.

Studhalter R.A. (1955) Tree growth. I Some
historical chapters. Bot. Rev., 21: 21-72.

Tutayug V.X. (1965) Regularity of morphological
variability and formative process in different
species of oak in Azerbaijan. Annual report of
NAS Azerbaijan SSR, Institute of Botany, (In Rus-
sian).



Dendroclimatic Investigation of the Chestnut-Leaved Oak

Azarbaycanin Lerik Rayonunda Yayilmis Sabahdyarpaq
Palidin (Quercus castaneifolia C.A.Mey.) Dendroiqlim Tadqiqi

V.S. Farzaliyev, F.S. Seyfullayev
AMEA Morkazi Nabatat Bagt

Iglim doyiskenliyi vo ekstremal tobii hadisalor oksor bitkilorin artimina monfi tosir gdstorir. Bu todqigatda
moaqsad miihit amillarinin Lerik rayonunun orazisinds yayilan sabalidyarpaq palidin radial artimina tosirini
Oyronmokdan ibaratdir. Malum olmusdur ki, bu srazido yayilan sabalidyarpaq palidlar miihit amillsrinin
doyisilmasine ¢ox hassasdirlar. Temperaturun qisamiiddstli normadan asagi diigmosi bitkinin artimina manfi
tosir gdstormis vo noticods oduncaqda don yaralari yaranmigdir.

Acar sézlar: Iglim dayiskonliyi, radial artim, Lerik, Quercus castaneifolia, dendroiqlim tadgiqat, anatomik
metodlar.

Henapoxkaumarnueckoe Uccnenopanue Kamrranonucruoro yoa
(Quercus castaneifolia C.A.Mey.) B JlepukckoMm Paiione A3zepdaiigxana

B.C. ®ap3zanues, ©.C. Ceiidynaen
Lenmpanvnoiii bomanuueckuii cad HAH Azepbaiioscana

W3meHenue knumara u OKCTPEMAJIBHBIC MPUPOIHBIC ABJICHUSA HETATUBHO BJIMAIOT HA MPUPOCT OOJNIBIIMHCTBA
pactenuii. Llenmbro 3TOro MCCIenOoBaHMs ABISETCS M3yYeHHUE BIMSHUS OKPYXKAIOIMX (aKTOpOB Ha pajnaib-
HBIH nipupoct Quercus castaneifolia. BpUIO BBIBIEHO, YTO KaIITAaHOIUCTHBIE XyObI, KOTOPBIE PACIpOCTpa-
HEHBI B 9TOH 007acTH, O4eHb YyBCTBUTEIBHBI K H3MEHSIOIIMMCS YCIOBHAM OKpYysKarolel cpensl. KpaTko-
BPEMEHHOE NaJICHUE TEMIIEpaTyphl HIYKE HOPMBI OTPULATENILHO CKa3bIBAETCS HA POCTE PACTEHHS M CIIOCO0-
CTByET 00pa30BAHUIO HAa APCBECHHE MOPO30OOHHBIX KOJICII.

Knrwuesvie crosa: Knumamuueckue usmenenus, paouanvuwiii npupocm, Jlepuk, Quercus castaneifolia,
OEHOPOKIUMAMUYECKOE UCCTeO08AHUe, AHAMOMUYECKIUEe Men0Obl
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