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1. Introduction

Olla irrigation (pot irrigation) is one of the most intelligent and sustainable
indigenous irrigation techniques traditionally practiced in arid regions of Iran.
Utilizing unglazed porous clay pots buried beneath the soil, this method enables
slow and consistent delivery of water directly to plant roots. The technique has long
been embedded in the traditional agricultural systems of desert provinces such as
Yazd and Kerman, reflecting a nuanced understanding of resource management in
water-scarce environments. The current study aims to document and analyze the
anthropological and functional dimensions of this indigenous method, based on
qualitative interviews with local practitioners and experts.

2. Method

This research follows an applied and exploratory qualitative framework, employing
semi-structured interviews with knowledgeable individuals familiar with traditional
irrigation systems. Through snowball sampling, a broad network of experts and
farmers was engaged, and data saturation was achieved. Thematic analysis was used
to extract conceptual patterns and operational insights. A key emphasis of the study
lies in the ethnographic documentation of olla irrigation, filling a gap in previous
studies that have often neglected the cultural and experiential perspectives of local
users.
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3. Findings

Findings show that olla irrigation systems consist of handmade unglazed
earthenware pots fired at a precise temperature to maintain optimal porosity. These
pots act as subterranean nozzles that regulate water flow depending on soil moisture
levels. The “self-regulating” mechanism allows for increased water release when the
surrounding soil is dry, and reduced output when saturation is reached, creating a
dynamic equilibrium between plant needs and soil hydration. This system operates
efficiently even in sloped or uneven terrains and does not require land leveling—an
attribute that significantly expands its applicability.

Several practical advantages emerged from the research:

e Water consumption is reduced by up to 50% compared to conventional surface
irrigation.

o Fertilizers and pesticides usage declines sharply since nutrients are targeted
directly to the root zone, minimizing surface loss and volatilization.

e Weed growth is mitigated due to the dryness of the soil surface, reducing both
labor and chemical control requirements.

e Crop health improves as plants experience less water stress and reduced
susceptibility to fungal diseases.

e Environmental benefits include decreased surface runoff, reduced chemical
leaching, and preservation of soil biodiversity.

The versatility of olla irrigation is demonstrated through successful applications in
mint cultivation, melon farming, and even pistachio plantations. In all cases,
localized and consistent moisture delivery enabled stronger root development,
healthier crop outcomes, and minimal water wastage. Traditional knowledge, such
as using reeds or pipes to monitor water levels inside pots, further exemplifies the
innovation embedded in indigenous practices.

Despite its merits, certain limitations were identified:

e The risk of soil salinization due to long-term use of mineral-rich water,
especially in low rainfall zones, was noted as a challenge.

e Clay pots are sensitive to temperature extremes; freezing can cause cracks, while
excessive heat increases evaporation, reducing efficiency.

e Over time, pot porosity can decline due to accumulation of mineral deposits and
algal growth, necessitating periodic cleaning or replacement.

These drawbacks underscore the need for integrated water management policies that
support technological updates without compromising the core benefits of the system.
Recommendations include standardizing pot production techniques, implementing
local farmer education programs, and embedding olla irrigation principles into
agricultural curricula at universities. Encouraging investment and subsidization for
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this sustainable method could dramatically improve water use -efficiency,
particularly in rural and semi-arid regions.

Furthermore, comparative studies with modern low-pressure systems such as drip
irrigation may help identify contexts where olla irrigation is more economically or
ecologically viable. Additional interdisciplinary research exploring the socio-
cultural, economic, and ecological impacts of olla irrigation is also suggested,
potentially shaping future policy directions in climate-resilient farming.

4. Conclusion

In conclusion, olla irrigation is not only a tool for water conservation, but also a
manifestation of centuries-old wisdom adapted to contemporary ecological
challenges. By reviving and re-engineering this practice, stakeholders can harness
indigenous knowledge to build resilient agricultural systems that are both resource-
efficient and environmentally sound. Sharing this model across similar climatic
zones in neighboring countries may pave the way for regional collaboration and
shared sustainability strategies.

Keywords: Indigenous Knowledge, Olla Irrigation, Olla-based Cultivation, Yazd
Province, Kerman Province
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