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Abstract

Studying the effects of allelopathic plants on seed-bank performance is critical to the success of
rangeland restoration projects. The present study investigated the effect of a distance gradient from
Amygdalus scoparia Spach individuals on the germination characteristics of grass and forb seeds in the
rangelands of Tiran in 2024. Soil samples were collected at distances of 0, 1, 2, and 3 m from A. scoparia
individuals, as well as from a control area. Following seed extraction and identification, germination
tests were conducted under greenhouse conditions, and germination and seedling-emergence indices
were calculated. Germination indices, particularly mean germination time (MGT), seedling emergence
(SE), and seedling vigor (SV), were lowest in the understory and improved significantly with increasing
distance from the trees (p < 0.01). Forbs exhibited greater ecological sensitivity to the distance gradient.
Their germination time decreased approximately twofold relative to that of grasses, and their
germination indices showed stronger correlations with certain soil properties, including N, P, and EC (r
> 0.4, p <0.01). In grasses, only SE and SV exhibited similarly significant correlations, indicating
greater resistance of grasses to changes in soil conditions during the early stages of germination. The
findings clearly demonstrate that allelopathic A. scoparia, by creating an environmental gradient and
altering soil conditions, affects the seed bank and acts as a strong ecological filter, particularly for forb
species. The results highlight the need to consider allelopathic effects when selecting species and
determining planting distances during the implementation of biological rangeland restoration projects.
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