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This study deals with the anthropogenic disturbance, floristic composition and diversity of tree
species in five indigenously managed forests; Chiureko Lek (CL), Lurung Bhitta (LB), Raiker
(RK), Raniban (RB) and Thaple (TL) located in the Hills of Bharse area, Gulmi District of Nepal.
Among them, CL and LB are managed for protection (prohibited from harvesting any kind of
-forest products and cattle grazing), RK is controlled over tree cutting (tree can be cut by paying a
fixed amount as per decision of management committee), RB is opened for cattle grazing
(prohibited from cutting any kind of forest products), and TL is opened for both cutting and grazing.
The disturbance indictors (cutting and grazing) and floristic composition (species type and
diameter at breast height) were observed within 75 circular plots (50 m* each), obtained by
subdividing each forest into 10 to 24 plots.

Anthropogenic disturbance was analyzed in terms of cutting (stumps and lopped trees) and
grazing as the primary activities. Cutting disturbance intensity calculated based on cutting
variables; percentage of remaved basal area, percentage of removed tree and percentage of lopped
trees, is a relative index of a weighted additive form. The grazing evidence (intensity) is a
percentage of grazed area determined from the presence of cattle, dung, browsing, trampling and
grazing traces, ranking 0%, 0-25%, 25-50%, 50-75% and 75-100%. The rank percentage of grazing
of each plot was changed to the percentage of grazing area in the forest level. In order to determine
the spatial distribution of disturbance, cutting and grazing disturbance intensities were also
analyzed in relation to the forest from the settlement areas and the altitude. Density-diameter
 distribution was also used an indicator of disturbance.

Species composition was analyzed after Mueller and Ellenberg (1974). Indices of Jaccard,
Sorenson and Morista-Horn were used to confirm species similarity among the forest pairs
(Magurran 1988). Distribution pattern of species was analyzed after Ludwing and Reynolds (1988).
The species richness, evenness and diversity were determined using diversity indices of Mafgalef
(1958), Pielou (1969), Shannon (1949), and Simpson (1949).

The determination of disturbance intensity in the five forests based on cutting (stumps,
lopped for firewood/foliage) and grazing suggests that the cutting disturbance is characteristic of all
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forests whereas grazing is only in open forests. However, minimal area of protected forest CL is
influenced by grazing.

The studied forests in the Bharse area have relatively low cutting disturbance compared to
the other areas of Nepal. Among the five forests studied, the cutting intensity is the lowest in
forests located close to the settlement areas. This result is contradicting to the general view that a
forest near the settlements is more exploited than that at distance. Local management reduces the
cutting ‘disturbance intensity and changes a spatial distribution pattern of cutting disturbance in the
forest; hence, the “Distance-Decay Theory” (Zipf, 1949) is not valid for managed forests.

The density-diameter distribution curve shows that the disturbance affects the distribution
of diameters of trees in a forest. Particularly, trees with diameter less than 15 cm are less
represented in the grazing forests compared to the controlled-cutting and protected forests. This is
due to over-browsing and over-trampling by the cattle. Nevertheless, protected and controlled-
cutting forests have lower number of observed trees in some diameter classes compared to the
expected number of trees in the respective size class in the particular forest. This is due to choice of
different size of trees for different purposes; for example large trees are used for timber and
medium trees for making agricultural implements.

The distribution of species exhibits clumping in the grazing forests and mixing (clumping
and regular) in the protected and controlled-cutting forests. Indices of species diversity of tree
( number of trees = 5 cm dbh) and succession (number of trees <5 cm in dbh and >50 cm in height)
in studied forests indicate that the controlled cutting is favored to conserve the species richness,
diversity as well as to regulate the regeneration of species whereas grazing has an over all adverse
impact. Therefore, management type of controlled-cutting is preferred to conserve the diversity of
tree species rather than that of protected, grazing and/or cutting. '
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