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Abstract

The 62 species of hornbills around the
world are extravagant birds with over-sized
beaks that are found in tropical Asia, Africa,
Indonesia, and Papua New Guinea. They are
icons of their forest habitat. Because they spread
the seeds of several tropical trees, they are
frequently referred to as the "farmers of the
forest” because of the way they spread forest
tree seeds over the area they fly over. Hornbills
regurgitate or vomit the seeds after eating as
they typically occupy a home range of at least 10
km, they may disperse seeds across a far larger
area with far greater efficiency than other
smaller frugivores. They are a sign of a balanced
and prosperous forest. For this reason, hornbills
are regarded as an indicator species. The tale of
how the bond between these birds and the long-
standing custom of protecting forests in the
name of a deity has helped to preserve both the
unprotected  forests and sacred groves
throughout wide-ranging terrain. In recognition
of the significance of these birds, and to ensure
the continuity of this unique alliance,
conservation initiatives have gained a greater
spotlight. Conservation organizations, farmers,
and local communities are working together to
protect hornbill habitats and spread awareness
among the local communities for safeguarding
the agricultural landscapes inhabited by them by
fostering a greater appreciation of the ecological
and cultural worth of hornbills.
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With the opening quote of Datta "What may appear as a random assortment of trees
may be an orchard created by generations of hornbills. In the lifespan of the long-lived
hornbills, it is not improbable for a bird to feed on fruits of a tree, whose seed it would have
dispersed”.

I. INTRODUCTION

Around the world, hornbills have won over the hearts and minds of people living in
their environments. These birds have a legendary character due to their unusual behaviour
and appearance, which has inspired folklore. There are numerous stories about them being
the harbingers of ample crop and rain.

The 62 species of hornbills around the world are extravagant birds with enormous,
downward-curving beak, size, eyelashes, distinctive sounds, and close familial ties that are
found in tropical Asia, Africa, Indonesia, and Papua New Guinea. They are important in
preserving the equilibrium in the habitat they live in and are frequently regarded as an
indication of good ecological health. They are frequently referred to as the "farmers of the
forest" because they spread the seeds of several tropical trees over the area they fly over.

A crucial process that promotes the spread of fleshy-fruited tree species within forest
fragments is long-distance seed dispersal. Large frugivorous bird species in particular have a
great potential to offer long-distance and inter-patch seed transfer, which are both critical for
preserving the basic genetic and demographic processes of plant populations in isolated forest
fragments. Seed dispersal is an important ecosystem function. It facilitates gene flow, thereby
influencing the genetic structure within and among plant populations, allows for range
expansion, re-colonisation and dispersal to un-colonised habitats (Cody M.L. 1985). It is a
crucial process for seedling recruitment, for maintaining the natural regeneration of forest
ecosystems (Herrera 2002, Wang & Smith 2002, Sekercioglu 2006) and consequently for
biodiversity conservation (Bascompte & Jordano 2007).

Seed Dispersal & Landscape Connectivity

@ADbir Jain/IANS
Figure 1: Hornbills Play a Pivotal Role in Dispersing Plant Seeds across Forest Patches
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Il. IMPORTANCE OF LARGE-BODIED BIRDS

Bird species represent a large proportion of vertebrate frugivores in many terrestrial
ecosystems (Sekercioglu 2006, Forget et al. 2011). Birds are particularly important seed
dispersers in tropical forests because many tropical fruiting tree species are mainly dispersed
by birds (Howe & Smallwood 1982, Herrera 2002, Levey et al. 2002). Depending on their
physiological and behavioural traits, different bird species contribute differentially to the seed
dispersal pattern (Dennis & Wescott 2007, Jordano 2007, Spiegel & Nathan 2007). In
general, large bird species have higher potential to disperse a larger number and variety of
seeds over greater distances than small birds (Herrera 1984, Holbrook & Smith 2000,
Westcott & Graham 2000, Jordano et al. 2007, Spiegel & Nathan 2007).

Frugivorous birds provide important ecosystem services by transporting seeds of
fleshy fruited plants. It is believed that the seed dispersal kernels produced by these species
are typically leptokurtic, which leads to minimal distribution among habitat fragments. Still,
not much is understood about the dispersion of seeds dispersed by large frugivorous birds in
fragmented landscapes. Relationships between species frequently cross boundaries in the
intricate tapestry of the natural world. Hornbills and farmers have one of the most intriguing
and advantageous relationships. The unusual partnership these iconic birds have formed with
farmers has resulted in a delicate balance that supports both biodiversity and agricultural
livelihoods. These birds are widely recognized for their striking appearance and remarkable
behaviours. We delve into the enchanting world of these endearing birds in this chapter,
highlighting how important it is for them to serve as farmers' friends and how they may assist
in maintaining the delicate balance of nature.

I11. THE ACREAGE LANDSCAPE

1. Short- Versus Long-Distance Dispersal: The process of seed dispersal can be classified
into two forms: short-distance dispersal and long-distance dispersal (Cain et al. 2000).
The exact scale of each form is not always easy to determine and depends on the study
system. Short distance dispersal is generally considered to be dispersal of several metres
from the parental tree. Long-distance dispersal results in dispersal across larger distances
(Nathan et al. 2003), e.g. more than 100 m (Cain et al. 2000). Long- and short-distance
dispersal typically facilitates different ecological outcomes. The former plays an
important role in determining the germination and survival probability of plants, which
generally increases with distance to the parental tree (Janzen 1970, Connell 1971, Howe
& Smallwood 1982). The latter is crucial for colonisation of new sites and for
maintenance of genetic diversity through facilitating exchange of individuals among
spatially separated populations (Cain et al. 2000, Clark 2005, Nathan 2006).
Consequently, in regions where forests are increasingly fragmented, long-distance seed
dispersal becomes increasingly important (Trakthenbrot et al. 2005). Nevertheless, in
most plant species long-distance dispersal events are rather rare and most seeds are
dispersed over short distances (Willson 1993a). In general, the dispersal distance depends
largely on the seed dispersal mechanism; hence, different seed dispersal mechanisms lead
to different seed dispersal outcomes.

2. Temporal Variability (Between Seasons): Temporal variations are a common
phenomenon in plant-frugivore interactions (e.g. Loisell & Blake 1991, Levey 1988,
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Jordano et al. 1995). Differences in the phenology of either the plant species, e.g. fruit
ripening, abundance and distribution, or of the frugivore species, e.g. reproductive phase
are assumed to lead to seasonal shifts in movement behaviour of frugivores (Herrera
1984, Leighton & Leighton 1983). Seasonal fluctuations in occurrence and density of
individuals have been previously detected for several hornbill species (Kemp 1995,
Kinnaird et al. 1996, Whitney & Smith 1998, Kinnaird & O’Brien 2007, Rainey &
Zuberbihler 2007, Kitamura 2011). For instance, Holbrook and colleagues (2002) found
large-scale movements of a hornbill species in Africa.

Long-term conservation planning must take into account the importance of agro
ecosystems as habitat for wildlife because different crop strata and landscape features can
have an impact on bird communities, which are also influenced by seasonality (Cody
M.L. 1985). Aesthetic, cultural, and other societal values are all present in agricultural
landscapes, which are the visible results of the interaction between agriculture, the
environment, and natural resources. A key element of human civilization is agriculture. A
major alteration in the terrain resulted from the expansion of agricultural activity
alongside civilizations. Unluckily, these developments frequently encroach on natural
ecosystems, resulting in confrontations between people and animals. Hornbills have
managed to close this gap, nevertheless.

3. The Unveiled Mutualism: A specific type of ecological interaction between two species
is known as mutualism, in which both species benefit from the other's presence. The
mutualistic relationship between hornbills and farmers is illustrated by the fact that the
hornbills disperse seeds, which helps the farmers by promoting forest regeneration and
delivering ecosystem services (Bascompte, J. & Jordano, P. 2007). Hornbills swallow the
fruit and then regurgitate or urinate the seeds in various places as they migrate through
the forest (Anggraini, K., Kinnaird, M. & O’Brien, T. 2000). Hornbills unintentionally
spread seeds over vast areas when they consume a variety of foods. Some of these seeds
wind up in fields of crops, where they can sprout and develop into fresh fruit-bearing
plants indirectly regenerating forests and enhancing plant genetic variety.

4. Hornbills: Crop Defenders: With their striking appearance and loud calls, hornbills are
not only recognizable creatures in the forests of Asia and Africa, but they are also
valuable assets for farmers. Pest management is one of the most important contributions
rendered by hornbills. They specialize in capturing pests that may damage crops, as their
food consists of insects, small animals, and fruits. Hornbills consume insects that would
otherwise destroy crops in agricultural areas, minimizing the need for synthetic pesticides
and supporting organic farming methods. In addition to saving farmers money, this
organic pest management method also contributes to the preservation of a healthy
environment.
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5. Diversity of Trees and Nesting Ecology

@Asif Ahmad Siddiqui
Figure 2: Indian Grey Hornbill Feeding on Ficus Trees

Hornbill nesting habits are essential to preserving the health of the forest
ecosystem. Hornbills require large tree hollows for nesting for which they frequently
choose older trees that naturally harbor decay and disease (Janzen, D. H. 1970).
Removing potential disease sources, this behaviour enhances the health of the forest.
Additionally, farmers' long-term interests are aligned with the preservation of such
mature trees like Ficus species, because they gain from healthy forests in terms of soil
fertility and water retention.

6. Mythological Significance and Conservation: Beyond their ecological benefits,
hornbills have important cultural roles in a variety of communities. They have been
included in mythology and customs because of their remarkable appearance, distinctive
behaviours, and vocalizations. Although hornbills are well-recognized, problems still
exist. Their habitats are still being encroached upon by habitat destruction, habitat
fragmentation, logging, hunting and rising agricultural activity. Furthermore, hornbills
and the ecosystems they rely on are both impacted by new dangers brought on by climate
change. Integrative strategies that incorporate habitat conservation, sustainable land-use
methods, and community involvement are crucial for addressing these issues.
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Figure 3: Conceptual Model of Direct and Indirect Impacts of Logging and Hunting on Seed
Dispersal Cycle

In recognition of the significance of these birds, and to ensure the continuity of
this unique alliance, conservation initiatives have gained a greater spotlight.
Conservational organizations, farmers, forest officials and local communities are working
together to protect hornbill habitats and educate society about the vital roles that these
birds play in ecosystems and agriculture. These initiatives aid in safeguarding the long-

term survival of hornbills and the agricultural landscapes they live in by fostering a
greater appreciation of the ecological and cultural worth of hornbills.

IV.CAUSES OF DEPLETION OF HORNBILL SPECIES

1. Hornbills have been subject to hunting over most of their range, adding to their
vulnerability.
2.

Habitat modification and fragmentation due to shifting cultivation and logging are serious
threats faced by them.

Hornbills are vulnerable in North-east India due to the traditional value for their feathers,
beaks, casques, flesh and medicinal value of their fat, among many tribal groups.

Lack of fruiting trees like Banyan & Peepal on which Hornbill feeds are some of the
causes for population decrease.

3.
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Figure 4: Hornbills Hunted for their Beaks
Source: The Star

V. CONSERVATION STRATEGIES

1. Habitat Protection: To ensure hornbills have sufficient nourishment supplies and nesting
locations, conservation efforts must focus on preserving and restoring their ecosystems.

2. Community Engagement: Informing nearby populations aboutthe value hornbills
possess for the environment assists in fostering a sense of responsibility and the long-term
survival of these birds.

For Instance: The Hornbill Festival, called the ‘Festivals of Festivals’, is a 10-day
annual cultural fest of Nagaland that showcases the rich and diverse Naga ethnicity
through folk dances, traditional music, local cuisine, handicraft, art workshops, etc.
Hornbill Festival was instituted primarily as a cultural event by the Government of
Nagaland to give audiences a pan-Naga experience. The main purpose to celebrate this
festival is to protect and promote the rich culture of Nagaland, reviving the traditions of
Nagaland, promoting inter-tribal interaction and to promote tourism in Nagaland, by
helping the tourists experience the customs, food, songs and, dance of Nagaland.

Figure 5: Hornbill Festival in Nagaland
Source: Festivals from India.
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3. Anti-Poaching Initiatives: Hornbills' existence depends on collaboration with law
enforcement organizations in the fight against hunting and poaching.

VI.NARROWING THE GAP IN LONG-DISTANCE SEED DISPERSAL RESEARCH

The chapter focused on the seed dispersal potential of Hornbill species. In general,
hornbill species are suggested to play a major role in ecosystem functioning as seed
dispersers (Whitney et al. 1998, Whitney & Smith 1998, Holbrook & Smith 2000, Bleher &
Bdhning-Gaese 2001, Kemp 2001, Poulsen et al. 2002, Kinnaird & O’Brien 2007, Sethi &
Howe 2009), but so far this chapter has investigated seed dispersal function and the factors
influencing seed dispersal distribution in such detail for any large frugivorous bird species.

VI1.CONCLUSION

Dispersal ability is one key process determining the migration capacity of plant
species, plant species distribution and distribution of plant species communities (Cain et al.
2000, Nathan & Muller-Landau 2000). The complex interactions between agriculture and
nature are best exemplified by hornbills. They support farmers as allies by offering essential
pest control services, maintain resilient landscapes and promoting biodiversity through
the dissemination of seeds. Hornbills are important to cultural narratives and have the ability
to spur conservation efforts in addition to their ecological significance. The value of
protecting hornbill habitats and the delicate equilibrium they help preserve between
agriculture and the natural world are highlighted by understanding the relevance of hornbills
in these many functions (Trakhtenbrot, A., Nathan, R., Perry, G. & Richardson, D. M. 2005).
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