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SUMMARY

The impact of the traditional practice of shifting cultivation or jhum on evergreen and semi-
evergreen forest bird communities was studied in Dampa Tiger Reserve in western Mizoram, north-east
India. Bird community changes through vegetation' succession was studied by comparing sites that were
Jjhumed 1, 5, 10, 25, and 100 years ago with primary forest that has never been cleared. Systematic line-
transect sampling showed that bird species richness, abundance, and diversity, increased from very low
levels in the l-year old fallow to maximum levels in undisturbed and 100-year old forest, with
intermediate values in the 5-25 year fallows (bamboo forests). The trend of increase was not linear but
hyperbolic, with a rapid increase up to 25 years approaching an asymptote at 100 years or so. Similarity
in bird community composition between two sites was inversely related to the difference in the
logarithm of their ages.

Trencis in bird communities were closely related to changes during vegetation succession.
Vegetation variables measured were summarised by Principal Components Analysis, which yielded two
components (PC1 and PC2), accounting for 91.9% percent of the variance in the data-set. PC1 was
correlated positively with tree density, woody plant species richness, vertical stratification, depth of leaf
litter, and canopy cover, and negatively with horizontal heterogeneity in the vegetation. PC1 thus
represents the changes occurring during woody plant succession. PC2 was correlated strongly with
bamboo density, which shows an increase from 1 to at least 25 years after jhuming and declines in
mature forest, and this axis was takgn to represent bamboo succession.

Bird species richness and abundance were positively correlated with PC1 (woody pl@t
succeésion). When the effects of PC1 were removed by partial correlation, both variables were
negatively correlated with PC2. The number of species in guilds such as frugivores, nectarivore-
insectivores, bark-feeder, canopy insectivores were positiyely related to PC1. Only the bamboo-substrate
feeding guild was related to PC2. These results suggest bthat bird community structure is largely
determined by woody pl'aht succession. Mature forests were found to be the main habitat for forest
specialists, rare' birds, and altitudinal migrants. Thirteen Spec'ialised open-country birds and two specie§

of latitudinal migrants occurred mainly in jhumed areas. These were generally common and widespread






1. INTRODUCTION

1.1 General Introduction

Changes brought about by human land-use practices on natural landscapes in the tropics are
of increasing concern today for those interested in the conservation of biological diversity. Land-use
practices that alter the relative proportions of primary and .secondary habitats can lead to changes
in the abunda;lce and distribution of species and in the overall community structure (Pickett and
White 1985, Askins and Philbrick 1987). It is plausible that such impacts may be particularly
pronounced in complex, species-rich tropical habitats such as moist evergreen and semi-evergreen
forests, which are globally acknowledged to be reservoirs of biological diversity.

In India, an important region containing extensive tropical evergreen and semi-evergreen
forests is north-east India, in the Eastern Himalayas and north-east hill states (Champion and Seth
1968). This region is among the top 18 biodiversity ‘hot-spots’ identified in the world (Myvers 1988,
1990). Currently, human land-use practices such as unregulated logging and conversion to
agriculture are believed to be responsible for widespread environmental degradation and loss of
nearly two-thirds of the estimated 340,000 km? of forest area that existed in the Eastern Himalayan
region (Myers 1988, 1990). Numerous authors have implicated the traditional practice of shifting
agriculture or jhum as a major factor in the loss of forests and biodiversity in the region (see
Literature Review). Jhum, variously termed as rotational bush-fallow agriculture, swidden
cultivation, or slash-and-burn cultivation, is the predominant form of land-use in the hills of north-
east India today. At least 100 different indigenous tribes and over 620,000 families depend on jhum
for their subsistence in the NE region (Ramakrishnan 1992). Jium typically creates a patchy mosaic
of secondary successional vegetation ranging from recently abandoned weedy-herbaceous fallows
to dense ba.mboo forest, mixed tree-and-bamboo late successional forest, and remnants of primary
forest (Ramakrishnan 1992). The questions that arise are: ‘Does jhum really have substantial

negative impact on the biodiversity of the tropical forest ecosystems in north-east India? What are































































It is worth noting that the 25-year fallow had a value of bird species richness (51) close to that

found in the surrounding mature forests (55).
The trends in bird species richness are clearly not linearly related to the age of the
regenerating jhum fallow (Fig, 3). Instead, a hyperbolic functional response curve implying initial

rapid increase with decreasing rates of change over time, gives a good fit (fit was produced by

iteration of values) to the data, i.e.:

Mean BSR = (25 X age)/(4.5+age), (R? = 0.75, df= 10)

Cumulative BSR = (55 X age)/(2.5+age), (R = 0.85, df = 4).

The curve is of the form BSR = (V X age)/(ktage), where ¥ and k are constants reflecting the
biological properties of the récovery process (see biscussion).

Trends in abundance of birds show somewhat different patterns through succession. The
abundance of birds does not change appreciably from the 1-year fallow through the 25-year fallow
but increases signiﬁcently in the mature forest sites (Table 2). The above comparison was made
considering only birds seen or heard within 30 m of the transect line to minimise biases due to
differences in visual and aural detectability. The open one-year fallow which had the best
detectabilisy conditions nevertheless had a very low mean bird abundance of 36.8 individuals per
transect (Table 2). The mature forest sites which had the least favourable conditions for detectability
nevertheless had the highest mean bird abundance (66.5 and 68.2 birds per transect, respectively,
see Table 2).

The exponential Shannon-Weiner index (¢™) and the reciprocal Simpson’s index (D) were
chosen as composite indices of bird species diversity reflecting both changes in species richness and
abundance. The results presented in Table 2 reflect similar patterns as found using the simpler
species richness and abundance measures and the conclusions regarding changes and differences
.through succession are almost idensical. The significant changes in the exponential Shannon measure

parallel the significant changes in bird species richness, while the changes in Simpson’s diversity.
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