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SUMMARY

studies of bird communities have been a major area of research

in community ecology. Most studies have revolved around
understanding the relationship between bird community
characteristics and aspects of habitat. Habitat structure has

been implicated as the most important factor correlated with bird
distributions. However this correlation has not been found to hold
true in several studies in the tropics.

This study explores the relationship between birds and
vegetation in Lower Dachigam Valley in the Kashmir Himalaya. This
area falls at the transition between the Palaearctic and Indo-.
Malayan biogeographié realms. it is one of the first studies of
bird communities in the Himalaya and one of few in this temperate
tropical transition zone. The study was -aimed at testing the
following hypotheses:

1. Bird communities differ between vegetation types
2. Community characteristics are related to various habitat
factors viz. vegetation height, plant species diversity

and food resource diversity.

Transect sampling method was employed to obtain information
on bird species composition, diversity and density.

75 species were recorded on four transects covering five
vegetation types. Of these 61 were resident in the vegetation
types. The riverine forest which was structurally most complex as
well as richest in plant species was found to harbour the maximum
numﬁér of species (47 resident) and guilds (8). Grasslands

occupied the other extreme of the gradient of bird species (12) and
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guild (3) diversity. Pine forests, and Parrotiopsis scrub were
intermediate. The grassland bird community was the most distinct
of all with 10 out of 12 species occurring there being exclusaive
to it. The riverine forest had the maximum number of exclusive
species (12). A similar gradation exists 1in terms of total bird
densities, with riverine forest (approx. 40 birds/ha) being the
most densely populated. A surprising finding.is that bird density
in the pine forests is lowest of all habitats, even lower than
grassland, which 1s poorer in species. There 1is some increase 1n
total density after the breeding season - attributed»to fledging
and dispersal of young birdé immediately following the breeding
season. This ipcrease,'however, is quite small and overall, totgl
densities were'found to be stable.

Differences in community characteristics between the
vegetation types are partly explained as a conseguence of
difference in sfructura1 compléxity of the habitat. But structural
complexity alone cannot account for all the differences. The
frugivore and frugivore/insectivgre guilds which were most diverse
in the riverine forest were responding to the large number of
fruiting trees and shrubs found there. Thus unlike the majority
of temperate examples, the Lower Dachigam avifauna seems to respond
to a number of habitat factors including structure, plant diversity
and food resource diversity.

One interesting phenomenon recorded during the study period
was the invasion of frugivorous species from outside the National
Park during the fruiting‘of nulberry (Morus alba), which led to
displacement of Speckled Wood Pigeon (Columba hodgsoni). The

implications of this annual invasion for community dynamics is
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3.1.4. Distinctness of the communities:

From the matrix of similarity between the bird communities of

five vegetation types (Table 9) the following points may be noted:

i) grassland has low overlap with all the other vegetation

types (six to eleven percent)

ii) the two pine forests show the highest similafity (76 %)
iii) Parrotiopsis scrub shows high similarity with all the

three forest types - riverine (71%), lower pine (61%) and
upper pine (72%) . .

iv) Riverine forest has a moderate similarity with the two
pine forests (54% with upper pine and 55% with lower
pine)

RiQerine forest has the maximum number of habitat-exclusive
or specialist species (12 species) which is 25.5% of the avifauna
resident in that vegetation. In terms of proportions, on the other
hand, grassland has the highest value for specialist species - 10 -

species forming 83.3% of the total avifauna. The other habitats

lack specialists.

3:2. VEGETATION :

Values of the measurements made in each vegetation type have
not been given, because the data have not been further analyzed.
Most of these are not relevant to the discussion here. The key
Vegetation variables used in the present discussion are shown 1in
Table 4 -

1) height of vegetation - max imum and-minimtm canopy heights

recorded;

11) number of tree specles recorded on a transect;
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4. DISCUSSION AND CONCLUSIONS

Do the results described in the previous chapter meet the

objectives of the study, as stated in Chapter 1.3?

In this chapter I answer this question and having - thus

interpreted the results of this study, lead into a more general,

discussion about patterns and Processes in the bird communities.
But before discussing the results for the avifauna, I shall briefly

evaluate the .usefulness of transect sampling for this study.

4.1. UTILITY OF TRANSECT SAMPLING :
4.1.1. Sampliné.of bird species :

Of the total of 145 species seen in the entire National Park,
as.many as 111 were recorded in Lower Dachigam Valley (Appendices
II and III). Of these 75 species were recorded on transect counts
in the four vegetation types; this amounts to 68 % of the Lowerw
Dachigam avifauna. Of the 36 species not recorded on transects but
otherwise seen in Lower Dachigam Valley :

- nine (25%) were birds that feed in or near water - species such
as the Little Forktail (Enicurus scouleri), Himalayan Pied
Kingfisher (Ceryle lugubris) and Plumbeous Redstart (Rhyacornis
fuliginosus); the sampling was not designed for these birds;

- seven (19%) were raptors that occur in very low densities -
€.9. Golden Eagle (Aquila chrysaetos) seen six to seven times in
Lower Dachigam Valley; Goshawk (Accipiter gentilis), seen only once
iﬂ the five months;

= ten species (28%) were birds that breed in Upper Dachigam, and

Were seen on P Eaage through <he Lower valley during May (before

tranSect P — started) or in the first week of October
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d-habit
_anines bir at rEIatlonShlPS in three vegetatlo t £
n types o

lateau,
Mundanthural P Tamil Nadu, using the classical MacArthurian °

ch (the famous BSD vs.

approa FHD plots; MacArthur and MacArthur
ut fails to find it

1961) s b a Positive correlation between Foliage

geight Diversity (FHD) and Bird Species Diversity (BSD)- (Johnsingh
and Joshua In Preparation).

I have demonstrated the usual positive relation between bird
diversity and structural comp}exity in simple terms, using neither
any indices of diversity (for habitat structure and bird species)
nor multivariate methods . I now show that structure per se does not
account for all the differences between habitats. Plant diversity
and food resource diversity play a major, perhaps more important
role in determining habitat occupancy by birds.

Role of Food Resources :

Even though availability of adequate food resources is an
elementary aspect of habitat selection, surprisingly enough, this
has not received much attention. A possible reason is the fact thgt
nost studies have been conducted in temperate areas where most
Species are insectivores and insect abundance is very difficult to
Measure. Tropical bird communities, given their greater trophic
diversity. on the other hand, allow better exploration of this

apect, as shown by some recent studies (Terborgh 1985) .

Lower Dachigam Valley occurs in the zone of transition between

te\mperate and tropical habitats: and has elements intermediate

) ] ] the
Stween them particular.'y in the riverine forest. While
r

j ' cies l(at
éJority of birds are insectivores. a number of bird spe

it ] ir diet.
Hast 18) are dependent tO gsome extent on fruit in their

s of Lower
Comparison of guild gtructure 1n the vegetation type
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Dachigam valley (Table ¢) shows that differenc
es

iti i i : in species
sonposition lie mainly in the following six guilds

0 Granivore - a guild exclusive tg grassland-

s 0 i S' = | ; ;
i) Frugivore/Seed eater - exclusive to riverine forest with on
e

exception, Rufous Turtle Dove (Streptopelia orientalis) in

~

the parrotiopsis scrub;

iii) Frugivore/Insectivore - most diverse in the riverine forest

L

(11 species) a.nd absent from grassland and upper pine forest.

ijv) Foliage gleaning j.nsectivore - the most diverse guild in all

vegetation types (including 32% to 53% of all resident
species) .
v) Sallying insectivore or flycatcher - shows a gradient of

"increase from grassland (absent) .to riverine forest (six
speéies).

vi) Omnivore - most diverse in riverine forest (_four species)
followed by upper pine forest.

Taking the more obvious differences first, the grassland has
two exclusive guilds which account for 40% of the grassland
Specialists - the granivore guild, consisting of the three Buntings
\Emberiza spp.); and the Chukor partridge (Alectoris chukar) as the

Single generalist herbivore (feeding on herbs, roots of grass,

i 3 ur
9rass seeds). These species exploit resources which do not occ

'n other habitats to any notable extent. The two pine forests are

imj ! e /
Similay in guild organization, except for the three frugivor

' ; imity of
lnsectiVOres found in lower pine; this was due to the prox | Y

) in this
“he riverine forest (whicn had eleven representatives

| ‘ : iall
gulld) from which birds wovld pass into the pine forest, espec Y
C

) s seen on the
° ®Xploit rare fruit. A clear 1instance of this wa
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the surrounding regions (Sherry and Holmes 1985).

"The 1invasion has other implications as well : with habitat

degradation proceeding as rapidly as it is, every natural habitat
will sooner or later become an island in an Qést agro-ecosystem
(qangen 1986). Species such as the Common Myna, Starling and Ring
Dove, which are human-commensals, will then -act as "the eternal
external threat" (Janzen 1986). Very little is known of the ecology
of Himalayan frugivores such as the Speckled W&od Pigeon; Their
conservation prospects would appear doubtful if they are all as
susceptible to swamping by invading species.
4,2.2. Comparison With Other Himalayan Areas :
Comparing ﬁhe avifauna of Dachigam National Park with two
other published works - for Overa (Price and Jamdar In Press) and
| Kedarnath (Green 1986) Sanctuaries, I find large differences.
| Looking at Overa first, Dachigam is far more diverse in bird
species - Overa has 116 species while in Daéhigam I recorded 145.
Of these 104 are commén between the two areas. Ten of the twelve
species recorded in Overa, but not in Dachigam are high altitude
species; these may have been missed in Dachigam, because I
concentrated on the lower zone. The 41 species found in Dachigam
alone are largely accounted for by the diverse riverine forest
Commdnity. This is a habitat which is missing in Overa, since Overa
Starts at 2300 m. - above the upper limit for the riverine decidous
fdrest. The most conspicuous of the differrences is the absence of
the frugivore Speckled ﬁood pigeon (Coltmba hodgsoni) from Overa.

Dachigam differs even more from Kedarnath - Only 74 species

Are common between the two; as many as 72 (of 146) species recorded
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