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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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  �(�1 - 
!��] T$��
� T<�T��� �����
�5 [�x �,9�T  
wood samplescypress The age of the oldest Table1.  

l�#,  
Row 

����� +,
�%  
Sample 

number  

5,�: c�� ���  
locationSampling  

O��� 
�!�
$) ( �!�

Perimeter  

�UX 
�!�
$)(�!�  

rdiamete 

;
M% 
�!�
$) (�!�

Radius 

T$  
Age 

1 90 
/Y�8 ��
�� /,
�#�,  

Gilan, Rudbar, Viayeh 
759 241 120.5  1519 

2 69 

!<8 ��� o,
� /
!<�8  
Golestan, National Park    

439 140 70 1221 

3 70 
 ��� o,
� /
!<�8
!<8  

Golestan, National Park  
455 145 72.5 1220 

4 51 
Y�8/ 
A!�� /T�
>���  

Gilan, Totkabon, Poshtehan  
440 140 70 1205 

5 55 

A!�� /T�
>��� /Y�8  

Gilan, Totkabon, Poshtehan  
440 140 70 1171 

6 36 
#
��� /#
�: T<N /�,(�9
�  

BonyadMazandaran,, Hassanabad,  
300 100 50 1115 

7 45 
#
��� /#
�: T<N /�,(�9
�  

,, Hassanabad, BonyadMazandaran 
300 100 50 1001 

8 88 
��
6 /#
�: T<N /�,(�9
�  

Mazandaran, Hassanabad, Kani  
230 110 55 992 

9 93 
��
�� /,
�#�, Y�8   

ViayehGilan, Rudbar,  
600 191 95.5 976 

10 38 
#
��� /#
�: T<N /�,(�9
�  

Mazandaran,, Hassanabad, Bonyad 
266 85 42.5 895 

11 92 
��
�� /,
�#�, Y�8   

ViayehGilan, Rudbar,  
402 128 64 880 

12 77 

!<8 ��� o,
� /
!<�8  
Golestan, National Park  

362 115 57.5 855 

13 67 
��
6 /#
�: T<N /�,(�9
�  

Mazandaran, Hassanabad, Kani  
207 65 32.5 837 

14 85 
��
6 /#
�: T<N /�,(�9
�  

Mazandaran, Hassanabad, Kani  
322 102 51 833 

15 12 
?
U<� /#
�: T<N /�,(�9
�  

Mazandaran, Hassanabad, Bastam  
370 117 58.5 816 

16 60 
��
6 /#
�: T<N /�,(�9
�  

Mazandaran, Hassanabad, Kani  
253 81 40.5 791 

17 40 
#
��� /#
�: T<N /�,(�9
�  

Mazandaran,, Hassanabad, Bonyad 
242 77 38.5 778 

18 89 
��
�� /,
�#�, Y�8   

ViayehGilan, Rudbar,  
264 84 42 774 

19 57 
#
��� /#
�: T<N /�,(�9
�  

Mazandaran,, Hassanabad, Bonyad 
235 75 37.5 761 
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l�#,  
Row 

����� +,
�%  
Sample 

number  

5,�: c�� ���  
locationSampling  

O��� 
�!�
$) ( �!�

Perimeter  

�UX 
�!�
$)(�!�  

rdiamete 

;
M% 
�!�
$) (�!�

Radius 

T$  
Age 

20 5 
�(�$ /,
�#�, Y�8   

SeyedanGilan, Rudbar,  
365 116 58 740 

21 56 

A!�� /T�
>��� /Y�8  

Gilan, Totkabon, Poshtehan  
340 108 54 734 

22 43 
#
��� /#
�: T<N /�,(�9
�  

Mazandaran,, Hassanabad, Bonyad 
310 100 50 721 

23 37 
 T<N /�,(�9
�#
��� /#
�:  

Mazandaran,, Hassanabad, Bonyad 
235 75 37.5 717 

24 62 
��
6 /#
�: T<N /�,(�9
�  

Mazandaran, Hassanabad, Kani  
322 102 51 715 

25 91 
��
�� /,
�#�, Y�8   

ViayehGilan, Rudbar,  
414 132 66 691 

26 59 
��
6 /#
�: T<N /�,(�9
�  

Mazandaran, Hassanabad, Kani   
263 83 41.5 680 

27 19 
e�,
$ /#
�: T<N /�,(�9
�  

Mazandaran, Hassanabad,Saros  
285 90 45 660 

28 15 
��
�� /,
�#�, Y�8   

ViayehGilan, Rudbar,  
345 110 55 647 

29 20 
#
��� /#
�: T<N /�,(�9
�  

Mazandaran,, Hassanabad, Bonyad  
266 85 42.5 639 

30 25 
[: �# /#
�: T<N /�,(�9
�  

Mazandaran, Hassanabad, Doab  
400 127 63.5 637 

31 86 
��
6 /#
�: T<N /�,(�9
�  

Mazandaran, Hassanabad, Kani  
253 80 40 630 

32 53 

A!�� /T�
>��� /Y�8  

Gilan, Totkabon, Poshtehan   
340 108 54 616 

33 79 
h
� ,��$ /I>�	
8 /
!<�8  

Golestan, Galykesh, Savarbala  
235 75 37.5 608 

34 58 
[: �# /#
�: T<N /�,(�9
�  

Mazandaran, Hassanabad, Doab  
400 117 58.5 607 

35 29 
[: �# /#
�: T<N /�,(�9
�  

Mazandaran, Hassanabad, Doab  
400 127 63.5 600 

36 82 
 /I>�	
8 /
!<�8h
� ,��$  

Golestan, Galykesh, Savarbala 
361 115 57.5 566 

37 87 
��
6 /#
�: T<N /�,(�9
�  

Mazandaran, Hassanabad, Kani  
230 73 36.5 548 

38 28 
?
U<� /#
�: T<N /�,(�9
�  

Mazandaran, Hassanabad, Bastam  
260 82 41 541 

39 14 

A!�� /T�
>��� /Y�8  

Totkabon, PoshtehanGilan,  
370 118 58 536 
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l�#,  
Row 

����� +,
�%  
Sample 

number  

5,�: c�� ���  
locationSampling  

O��� 
�!�
$) ( �!�

Perimeter  

�UX 
�!�
$)(�!�  

rdiamete 

;
M% 
�!�
$) (�!�

Radius 

T$  
Age 

40 61 
��
6 /#
�: T<N /�,(�9
�  

Mazandaran, Hassanabad, Kani  
230 73 36.5 523 

41 46 
?
U<� /#
�: T<N /�,(�9
�  

Mazandaran,, Hassanabad, Bastam 
211 67 33.5 515 

42 1 
e�,
$ /#
�: T<N /�,(�9
�  

Mazandaran, Hassanabad,Saros  
440 140 70 514 
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Figure 3. The relationship between diameter and age in 42 wood samples taken from the cypress trees over 500 years 
old 
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$
!$�5
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� 8 �Y� 

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 

P F value 
5#�9: ��,# 

Degree of freedom 

�
M��� ;��"� 
The sum of the squares 

��
�9 5�$ 

Time Series 

0.51 0.51 2 13895929 1971-2021 

0.0215* 4.021 2 45260294 1921-1971 

0.177 1.772 2 9329523 1871-1921 

0.000754*** 8.033 2 27229489 1821-1871 

0.00313*** 6.402 2 13324760 1771-1821 

0.528 0.647 2 2093540 1721 -1771 

5.85e-05*** 13.57 2 16142526 1671-1721 

0.135 2.197 2 1887829 1621-1671 
0.0227* 4.649 2 5226502 1571-1621 

     

*** ��M� 
���L� nU$ ,# 5,�#99  �(�,#* ��M� 
���L� nU$ ,# 5,�#95 (�,#  
***: Significant at p<0.01; *: Significant at p<0.05 
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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 1921 to 1971 (the second fifty years) in three studied 
provinces, Iran (A) and comparison of them using Duncan test 

Gilan, Mazandaran and Golestan provinces in Figure 5-A are marked in blue, green and orange, respectively. 

Different letters in Figure 5-B indicate a significant difference between means (P<0.05). 
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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). 
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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. 
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