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ABSTRACT

The Apatani tribe of Ziro Valley, Arunachal Pradesh, India, is renowned for its 
sustainable practices, including paddy-​cum-​fish cultivation and innovative water 
management. This study explores the integration of their Traditional Ecological 
Knowledge (TEK) into open science platforms to promote global sustainability and 
heritage preservation. Using participatory methods, it documents agricultural sys-
tems, biodiversity conservation, and adaptive strategies while addressing challenges 
such as linguistic barriers, intellectual property concerns, and cultural sensitivities. 
Ethical considerations, including community consent and equitable benefit-​sharing, 
are central to the proposed framework. The research highlights how Apatani TEK 
can serve as a global model for integrating indigenous knowledge into modern 
science, fostering inclusive knowledge systems, and offering innovative solutions 
to pressing environmental challenges.
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INTRODUCTION

The Apatani tribe, an indigenous community residing in the Ziro Valley of 
Arunachal Pradesh, India, is renowned for its sustainable agricultural practices and 
ecological knowledge. Nestled within a UNESCO World Heritage site, the Ziro 
Valley exemplifies ecological harmony and traditional wisdom, preserved across 
generations (Sharma et al., 2020). Central to the tribe’s sustainable practices is their 
paddy-​cum-​fish cultivation system, an innovative agroecological technique where 
paddy fields are simultaneously used for fish farming. This symbiotic system opti-
mizes land use, conserves water, and ensures food security (Singh, 2018, Debnath et 
al., 2020). Additionally, the tribe employs bamboo-​based irrigation channels, which 
regulate water flow efficiently while minimizing ecological disruption.

The Apatani tribe’s approach to biodiversity conservation is equally noteworthy. 
They maintain sacred groves, which serve as reservoirs of native flora and fauna, 
and practice selective harvesting to prevent resource depletion (Srivastava et al., 
2010). Their water management techniques, rooted in a deep understanding of the 
region’s hydrology, contribute to flood prevention and sustainable agriculture. These 
practices not only underscore the tribe’s ecological acumen but also reflect their 
intrinsic values of conservation and coexistence (Lotha et al., 2024).

Globally, sustainable communities have embraced ecological citizenship, empha-
sizing the collective responsibility of individuals and communities toward environ-
mental justice and resilience. The Apatani tribe’s practices, deeply embedded in their 
cultural ethos, align with such principles, offering a localized yet globally relevant 
model of sustainability. Similar to Scandinavian eco-​municipalities, which integrate 
environmental considerations into local governance, the Apatani TEK underscores 
the value of community-​led ecological stewardship (Bostancı & Yıldırım, 2018).

Despite the richness of the Apatani tribe’s Traditional Ecological Knowledge 
(TEK), it remains underdocumented and largely inaccessible to the global scientific 
community. The loss of such knowledge would represent not only a cultural void 
but also a missed opportunity to address modern environmental challenges through 
indigenous solutions (Gupta, 2017).

Problem Statement

Traditional Ecological Knowledge (TEK) serves as a critical repository of sus-
tainable practices, particularly in regions where industrial interventions often fail 
to harmonize with ecological systems. However, the integration of TEK, such as 
that of the Apatani tribe, into modern scientific frameworks has been alarmingly 
insufficient (Smith, 2015, Hosen et al., 2020). This disconnect is perpetuated by 
multiple barriers, including linguistic challenges, intellectual property concerns, 
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