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Abstract

Background and Objectives: Leaf Area Index (LAI) is equal to top leaf surface that
demonstrate photosynthetic leaf area. Fast and reliable estimation of LAI is needed for
ecological studies because LAI is often an important parameter in models that show the
response of vegetation, especially trees, to environmental changes in global and local scale.
There are several methods for determining LAI while few methods have been used in Iran. So
the goal of this article was to introduce a variety of ways for measuring LAI and to show
capabilities and limitations of each method, in order to enable investigators to choose one of
them based on facilities and fieldwork conditions.

Materials and Methods: In this paper, direct and indirect methods for measuring LAI were
introduced. Direct methods are convenient for homogenous stands therefore are suitable for
plantations. Two steps of these methods are collecting leaves and then measuring their areas. In
indirect methods LAI is estimated using other variables such as geometric crown status, the
level of light absorption, leaf length and width. These methods can be used in wide geographic
regions.

Results: LAI have been determined for different forest species and stand types in Iran in the
range of 1.6-7.7. LAI obtained using direct methods about 1.6 in Persian oak stand, 7.5 in
eastern Hyrcanian beech stand, 7.5-7.7 in beech hornbeam stand, 5.96 in chestnut-leaved oak
maple stand, 3.63 in chestnut-leaved oak Caucasian elm stand, 3.3 in Caucasian oak species and
3.78 in black locust species. LAI obtained using indirect methods about 3.7 in hackberry species
and between 1-5 for garden tree species such as apples, plums, pears and cherry.

Conclusion: As the novelty of LAI studies in Iran, it is necessary to calculate LAI in
different ecosystems using different methods and tools. To determine the LAI in forests of Iran,
litter trap among direct methods and hemispherical photographsamong indirect methods are
recommended. If trees allometric equation relations with woody components are being
determined (indirect contact methods) LAI can be estimated quickly and accurately. Therefore it
is recommended for researchers to estimate and measure LAI using methods introduced in this
article, based on their research conditions.

Keywords: Hemispherical photograph, Leaf Area Index, Litter trap, Weighting method
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