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Sustainable restoration of black barberry using seed ball method Transformation in rural
economy of arid regions of Iran
Seyed Yousef Torabian'*, Seyed Armin Hashemi?

Abstract

Black barberry (Berberis crataegina), as one of the indigenous and resilient species of the Iranian
plateau, plays a key role in maintaining biodiversity, controlling soil erosion, and providing livelihoods
for villagers. However, climate challenges such as increasing droughts and rangeland degradation have
made traditional propagation of this plant difficult. This paper examines the Seed Ball method as a
novel and low-cost tool for reviving black barberry in rural settings and analyzes its economic
effectiveness on local households. The seed ball method, which has its roots in ancient land reclamation
techniques, involves forming protective balls of pre-treated seeds, clay, compost, and nutrients, and
increases seed survival rates in arid and semi-arid conditions by up to Y- percent at a cost of less than

y+ percent of traditional methods. In this study, the biological characteristics of black barberry,
including resistance to salinity and water deficit (with rainfall less than Y-- mm per year), were
investigated and how to combine pre-treatments such as chilling (4--#- days at ¥ degrees Celsius) and

mechanical treatment with seed ball formulation was described. The findings show that this method has
direct economic impacts such as reducing initial planting costs (up to 4 percent savings) and generating

supplementary income from the sale of dried fruit (s6---v.- thousand tomans per kilogram) and

medicinal products (such as berberine extract). Indirect impacts include soil stabilization (reduction of
erosion by up to /£-) and local employment generation (increased employment rates by up to 7/.v-

through processing cooperatives). In regions such as South Khorasan, which supplies /.v- of national
barberry production, this approach improves household income by up to /f- and reduces rural
migration. Despite the benefits, challenges such as grazing damage (up to /A- of shoots), market
volatility (price fluctuations of up to /vs) and the need for technical training threaten success.

Implementation suggestions include holding local workshops, field pilots with survival data recording,
and integration with national rangeland restoration plans. Ultimately, the black barberry seed ball, with
its indigenous approach, could contribute to the Sustainable Development Goals (SDGs Y and Y4) and

make Iran’s rural economy resilient, subject to value chain support and long-term monitoring.

Keywords: Seed ball, black barberry, rural economy, seed propagation, vegetation restoration,
sustainable development, preprocessing



