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Abstract: Dendrochronology, or tree-ring analysis, is the science used to calculate the exact age of a tree species by counting the rings in a 
tree. This study aimed to estimate the age of  stands and to evaluate the total growth and mean annual increment of Cedrus deodara Cedrus 
deodara forest in Kumrat valley, Hindukush range of Khyber Pakhtunkhwa, Pakistan using protocol of tree ring analysis. For the study of tree-
ring analysis, 70 trees of  were randomly selected as a sample. Increment cores were collected from each sample tree at Cedrus deodara
diameter at breast point by using Swish Pressler borer and studied in the laboratory to determine the exact age, total growth, and mean annual 
increment of . Regression models were used to see the relationship between tree age and total growth and mean annual Cedrus deodara
increment. It was found that the total minimum growth was 2.75 cm at 10 years and the maximum growth was 32.50 cm at the age of 60 years. 
There is a strong positive relationship between tree age and total growth indicated by the value of R  is 0.6810. On the other hand, the 2

maximum mean annual increment was 0.075 cm at 10 years and the minimum mean annual increment was 0.012 cm at 60 years. There is a 
strong negative relationship between tree age and mean annual increment indicated by the value of R  is 0.9928. The results of this study 2

suggest that  is slow growing tree species, implying a long cutting rotation is required to achieve sustainable yield production.Cedrus deodara

Keywords: Dendrochronology, Tree age, Total increment, Mean annual increment

Sajad, Jawad  and Naseer Ahmed  1 2

Department of Forestry, Shaheed Benazir Bhutto University Sheringal Dir Upper, KPK, Pakistan, 18750
1Department of Molecular Biology, Kohtat University of Science and Technology, Kohat Pakistan

2Department of Chemistry, University of Haripur, Pakistan
E-mail: sajadugm9090@gmail.com

The word 'Dendrochronology' is derived from three 

Greeks words 'dendro' means tree, 'cronos' means time and 

'logos' means studies or discussion. Dendrochronology, 

often referred as tree-ring analysis, is the science that uses 

tree rings to calculate the exact age of a tree species and it 

relates to the counting of rings . Trees develop a ring annually 

which varies in thickness and in density due to a number of 

reasons and is highly affected by ecological factors, i.e. 

precipitation, temperature, latitude, altitude and even by the 

species type. Along with the increase of tree age, the rings 

are accumulated which determine the age of the tree and 

other valuable parameters such as stored information on 

past conditions. Dendrochronology is most commonly used 

in both old and modern sciences. It is also considered as a 

tool for archaeology, climatology, as an art of history, forest, 

and biology. Recently it had a broad range of applications 

such as global climate change, the carbon cycle, canopy 

process declines and many others. Study of tree-ring 

analysis is an important and effective tool which is widely 

applied in ecological studies for determining exact ages of 

tree species. Tree ring data has been widely used in forest 

inventory programs and the knowledge of stand age is a core 

component for forest management. Stand age is an 

important variable that is mostly measured from the counting 

of tree rings  The knowledge of tree rings analysis can be 

effectively used for the determination of past, current and 

future growth that can also be used for ecological and forest 

dynamic information. The age of a tree species is an 

important factor for yield regulation and as well as increment 

determination. The age can be used in developing growth 

models and yield table development. Therefore, current 

works on tree ring studies are designed to bridge the gap 

between stand age, yield regulation and cutting rotation to 

achieve sustainable forest management. In all conifer tree 

species, tree rings are visible and wide, but in broad-leaved 

tree species, tree rings are close, dense and not clearly 

visible due to its compactness. The absence of clearly 

identifiable annual growth rings in broad-leaved tree species 

made it difficult for determining cutting rotation in comparison 

to clear and visible growth rings of conifers tree species.

Tree ring research in Pakistan is at the initial stage of 

development and different research has been carried out on 

the tree age, rate of growth and to correlate tree rings with 

environmental variables in the moist and dry temperate 

region mainly on coniferous species. Study on tree ring 

analysis and its scopes in Pakistan was started in 1987 and 
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