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Figure 1. Sampling areas in 13 Cypress habitats in the Hyrcanian vegetation area, Iran
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Figure 2. Ambrothermic diagrams of the nearest meteorological stations to cypress habitats in the Hyrcanian
vegetation area
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Tablel. The age of the oldest cypress wood samples
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Table 2. Analysis of variance for time series (50-year period) of the annual diameter growth of cypress in Golestan,

Mazandaran and Gilan provinces, Iran
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Figure 4. Comparisons of annual diameter growth of cypress in the last fifty years between the three studied
province in Iran
Gilan, Mazandaran and Golestan provinces are marked in blue, green and orange, respectively.
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Figure 5. The annual diameter growth of cypress in 1571 to 1621 (the ninth fifty years) in three studied provinces, Iran (A)

and comparison of them using Duncan test

Gilan, Mazandaran and Golestan provinces in Figure 6-A are marked in blue, green and orange, respectively.
Different letters in Figure 5-B indicate a significant difference between means (P<0.05).



AR

o8l G S 55 05 b ks g asa Glaal on i
o e sbos ol wa s il
e 0353 5 g ol Sl addlas 550 ety
eyl by, bl Sl Jow Lila 5 s
S Sk i 4l sy s sl WYL
A e OIS e 5 8 L) Mo 5 S5 (S
S0 Dl a8le (g i Jhs Ll 2 53 aly (pl &S
5 s a5 B GeseS S (Sae
laals gy als D1s,58, Cd s & ol Sl
2ol ol Al L aly s cs sl Jle plyean
S s S J s imals I RSy (a5 s S
3 e Sl Ve spas Lo Ll 0k e Sl
Joe oolpen a2 510V Joas) 5g Lles soles s
A5 Ul 50 lilyn slanlinyl 51 50 plis
39ms b LShe W S0 50 (S35 s a8l Ll n
St bl (8 e culs 5 ks el s
5 ol 3 ol lsssi s s il o sl
OlWlae s ol ol pas L Riyy, ol
ol)\Ses 5 Harsini L s oS 55 ol ol s
e F 5 S s bl sl sy (1FR0)
Mogsle 30 olesel8 L hisp Lo it J"'L' 5 S8k
slzsle S Lok sla K> s (Quercus infectoria Oliv.)
Sieas b e b (Sail e ) S
Najafi Harsini et al., ) 55 adlas 5,50 plisyo el
(2012
Lok 5 os olsos s, cbeails Fly omizen
e A1 By ollge 5 addl s x4 sl
Roibu ) 55 5585 a8 sy 5 SAOb 5 cusb
WY Glog, &l 5 Jele on g (et al., 2020
(Quercus macranthera Fisch. & C.A.Mey.) s,
s ey S b K B olelily
Jalilvand & Balapour, 2014) .z 2, 8§ JSes
5 il Joe wl o pls s cal ks Gdksl s 3]
Sl g s Bl e s el Sl solas 55 S5

Yoo, led Yo sl ool o s (K Slidss e 4

)90 099 “3) o M sbads Sl b e c\-u
a3 omud e (SSosba &S sl plas adlas
s U Slaien 3 bean 5o adlas s plid
S8 sy oSl il a3 el Il oK ) mS
/Y3 S aal8 a5 48 ol ol AVl
B S-SR UES LT Ny | WO L | P PG Iy X PR S WY
sddpll Gloamlon G ol san, e S
WYl ol s Gl e 120 sue olse
S NS S el s, 53 o)

B3 o shiea ol s a5 G Sl S ase
5 olpde Slasl oy gaeay))l oledbl WVl s,
oot GRRsn > e JIE S ol
Seeliys; 0 o) ol ady sbails s Sosll
AVl kb g, e oS 5 plas GBS e il
s ol el e e 2/80 spas 45
P P AR U P PR VR EE ol
sy waes ol i o B2 5l s
Fraxinus excelsior ) o5 oo ooy, laail> &b
Ol 4 (Quercus robur L) ,Ls,l bl 5 (L.
PN R P PR I A S AP K\ PORRS TR
azals AVl glae pls azy Slads ol pme Ol 5
.(Roibu et al., 2020)
FY L 5, 0 2o 5o mod Sged S0 AY
53 by aibte 1 g g Sl 000 5l e aly
a5 N0V e b (S o) Slsss olw g
S SE 2 om0 Cr S 133055, e Sl Y
oledS e L s ca s g ‘OT)'\M. O Joan) w
e ks 5 JLAYY e YY) el b (pkldS )
Mate, S5 55 pbal Gegsle \FO 5 \F-
sed s 5 JLe VIVY 5 VY0 e L (O o)
a5 LAl Veo) 5 VN0 es s g s e sl VY
(o5t olial) sLl s o&isy 5o el Voo



e ) el e s

RO RN P

3 jjcd-.!. QU Cwdd 5 gw) s adx gl
Jodr ol ca o i (U b s s S S
5 S o) 00 0k ks S plstea )
S 2,55, K @ ol ~\»’e.l,«° sty (S 55w
Olal Oloszse i 5l (B bkl 5o x|
2 paRia ssba 5 S ol 5 M) sba s
4 by e omos Gl n 5 a8 )i 053 0500
S i ol b sobay ames sl bl 5 LS
S olsea a8 S il 3 hiss b g C3 0SS
B I e A R R FURP
23 gdme ety Sl e s S b K
Ol 0o S 5 md S5 (i el 3 61 g
L ooladsS ces o cpl &S o5l Jlas! Lo st
il eazax2lS e s o5

cleay OIS old Canb 53 spmse mod ol
S e e SoXa aadS s maun bl e e
&ls Sl o &g, o S s il Jl o
sble 53 Al o) e Blis s bl gl o
oS $aas Jam 5 alas 48 o @ily s 51 55
Ca 0 pmeld Ll 035 Slads Sl 1) walr bl
ol B P S ol ﬂjc,w-’- NLEIPPe ug)je o0
Al o alate sl 5 S e 5 S D
S o Sy Sl Ll g3 a1 ol o $S$osba
XY Gasy) el Jl OVF L cs s ol e S I 5o
o 30 2l 5o ol kS A 5o () s
b oaibate pl D3 sass,Seslal uns cs s S
olewl ool e (V Joas F as)) JL VWO e
sanlie Jlo VYoo 5l iy e b b, kS
e L 2 s e ol Ll s Jdoa bl cal i
diz p dlesle Sl Wl 3 e s 5100 oS
WAl Jl 3 i b CSSU el s ey 655 sem
(Amini et al., 2020) 55 sais 2 |5

ARV4

Srbols 5 S pse ol bl ol sb ek
oS A e 558,

ot 4yl sl ¥OUSE 5\ Jode s anln
Sose aibate adl b S5y bl e 5 S
(o) S Lle | Geol&iys; 5o el adlas
S Rl n il (gt e S L Bl )
Gl 8L sy S e ko s b
95:;-" 9 @&:@.ﬁ) L,z @\3 S b &
el slaly s ol ws; bl e C,\.:.a Sl eola, e
5 (Populus alba L.) e 4Vl g l8 2y, (s
A uﬂ)‘ff gﬁ@\ww Ll s, (,..\5| JuL oS 5 m)
.(Kazemi et al., 2012; Hedayati et al., 2014)

S Gy oS sl ol st SRasy K el
ssba s e /oY L S Gbean 5o o,y AL
Ssosba oy 3l Jl a0 51 S S i
el oy e e Sl e 4 3 gl s
4 Sl opmean A Kol VL )
SIOL Ll 5 I a5 8 dess) Jele s
4oomos @b s ok Jes e sl ol aly
slails by o3l JeSas bt 5 LS
e® St LS 4 ol o ) Sl sl o AL s,
A 3 Sl 5 (sladte sl 2l j'rjf $lsn il
s Koval ol cos a5 o) sV s, el Jl
ool Lol oleaalBes s s L(Y-YY) ol
s S S L el @b olS) e
Do ol coote SR sdplasl (glaalow
/20 S 6\“‘5@.}) 2 oo Yl (g ks
5 omod AVl ks s, (ST D Jub -
olawl 53 4 cus phasbe Sl s J\J(r—’- oy s,
6jpe.3"-ﬂ et by cuals g rin 226G plw Jib
Dl i > SEL Ok sz pae oy ol e
s ol yesly Ll samsglas sbles
ol il calagy 5 JS 5l pal a8y,
SE G i, om0 same 5 (oK el



Technology, 19(2): 143-152 (In Persian with English
summery with English summary).

- Koval, I., Meshkova, V., Maksymenko, N., Roibu,

C.C. and Obolonik, I., 2021. Assessment of climate
change by dendrochronological methods in Polissya.
SHS Web of Conferences, 100: 05005.

- Mohtadi Haghi, A., 2002. Estimating the growth of

common cypress species in natural and hand-planted
stands of Guilan province by trunk analysis method.
M.Sc. thesis, Faculty of Agricultural Sciences,
University of Guilan, Rasht, 116p (In Persian with
English summery).

- Najafi Harsini, F., Pourtahmasi, K. and Karimi, A.N.,

2012. Dendrochronological investigation of radial
growth of Quercus infectoria in Kermanshah oak
forests. Journal of Forest and Wood Products, 65(1):
119 -129 (In Persian with English summery with
English summary).

- Pourtahmasbi, K., Parsapajouh, D., Marvi Mohajer,

M.R. and Ali-Ahmad-Korouri, S., 2008. Evaluation
of juniper trees (Juniperus polycarpos C. Koch)
radial growth in three sites of Iran by using
dendrochronology. Iranian Journal of Forest and
Poplar Research, 16(2): 327-342 (In Persian with
English summery with English summary).

- Roibu, C.C., Sfecld, V., Mursa, A., Ionita, M.,

Nagavciuc, V., Chiriloaei, F., ... and Popa, 1., 2020.
The climatic response of tree ring width components
of ash (Fraxinus excelsior L.) and common oak
(Quercus robur L.) from eastern Europe. Forests,
11: 600.

- Toghraii, N., 2013. Dendrochronology. Development

of Geological Education, 74: 58-64 (In Persian with
English summery).

- Zare, H., 2001. Native and Non-native Conifer Species

in Iran. Published by Research Institute of Forests
and Rangelands, Tehran, 500p (In Persian with
English summery).

Yoo, led Yo sl ool o s (K Slidss e 4

ooliw! 8,90 polo

- Amini, T., Ejtehadi, H., Djamali, M. and Guibal, F.,

2020. The world’s easternmost natural stands of
Cupressus sempervirens L. (Cupressaceae) in the
Hyrcanian forests of Iran. Journal of Mediterranean
Ecology, 18(1): 3-8.

- Arsalani, M., Grieinger, J., Pourtahmasi, K. and

Brauning, A., 2021. Multi-centennial reconstruction
of drought events in South-Western Iran using tree
rings of Mediterranean cypress (Cupressus
sempervirens L.). Palacogeography,
Palaeoclimatology, Palacoecology, 567: 110296.

- Assadi, M., 1997. Flora of Iran, Vols. 19-22: Pinaceae,

Taxaceae, Cupressaceae and Ephedraceae. Published
by Research Institute of Forests and Rangelands,
Tehran, 58p (In Persian with English summery).

- Balapour, Sh. and Mammadov, T.S., 2016. Principles,

Methods and Application of Dendrochronology.
Jedikar Publications, Tehran, 354p (In Persian with
English summery).

- Hedayati, S., Soosani, J., Akbari, H., Fallah, A. and

Balapour, S., 2014. Assessment of radial growth of
Cupressus sempervirense var. horizontalis trees by
use of dendrochronology knowledge in its native site
(Case study: Gorgan Ali Abad Catool). Iranian
Journal of Forest, 5(4): 361-376 (In Persian with
English summery with English summary).

- Jalilvand, H. and Balapour, Sh., 2014. The effect of

climate on tree-ring chronologies of oak (Quercus
macranthera) on tree line of Hyrcanian forest.
Journal of Wood and Forest Science and
Technology, 20(4): 1-19 (In Persian with English
summery with English summary).

- Kazemi, S.M., Balapour, Sh. and Rezaei, F., 2012.

Investigation of climate variables (temperature and
precipitation) effects on Populus alba annual
growth. Journal of Wood and Forest Science and



Iranian Journal of Forest and Poplar Research Vol. 30 No. 2, 2022 118

Dendrochronological studies of common cypress (Cupressus sempervirens L. var.
horizontalis) to determine its annual diameter growth rate and identify the oldest trees
in the Hyrcanian habitats, Iran

T. Amini Eshkevari !, H. Ejtehadi >* and M. Djamali *

1- Ph.D. Student, Quantitative Plant Ecology and Biodiversity Research Lab., Department of Biology, Faculty of Science, Ferdowsi
University of Mashhad, Mashhad, Iran

2"- Corresponding author, Prof., Quantitative Plant Ecology and Biodiversity Research Lab., Department of Biology, Faculty of
Science, Ferdowsi University of Mashhad, Mashhad, Iran. E-mail: hejtehadi@um.ac.ir

3- Research Scientist, Institut Méditerranéen de Biodiversité et d'Ecologie, Aix-Marseille Université, CNRS, Université d’ Avignon,
France

Received: 31.05.2022 Accepted: 09.07.2022

Abstract

In temperate regions, the one-year life cycle forms observable growth rings influenced by the
genetic, physiological, climatic, and physiographic structures of trees that consider in
dendrochronology. Common cypress (Cupressus sempervirens L. var. horizontalis) is a precious
Mediterranean species that grows in the Hyrcanian regions, as the only native cypress in Iran. In
order to determine the annual diameter growth of this species and to identify the oldest trees, a
sample of 92 aging woods was selected in the Hyrcanian habitats of Iran. Samples were
collected by an increment borer with a length of 50 cm and measured in the dendrochronology
laboratory by Lintab 6 device, and the obtained data were automatically recorded for time
matching in TSAP-Win software and time series analysis. After comparative dating and
eliminating any measurement error, the mean values of the vegetative ring width of all
specimens were calculated and the average growth of the cypress was obtained. The relationship
between the width of growth rings in each cypress tree, and the difference in tree growth of the
three provinces viz. Gilan, Mazandaran and Golestan was evaluated using R software. The
results showed that a tree in Viaeyeh, Rudbar county is the oldest tree in existence reaching an
age of 1519 years. The annual diameter growth of cypress is reported as 0.95 mm. The growth
rate curve in Mazandaran province during the last 450 years showed milder characteristics in the
arrangement, uniformity and slope of change compared to the other two provinces. This
indicates the stability of climatic and habitat conditions in Hassanabad, Mazandaran province,
compared with the two other areas and sufficient evidence that this area is very close to the
Mediterranean climate.

Keywords: Annual diameter growth, growth ring, Hyrcanian forests, tree age.



