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Abstract

Introduction: Water scarcity in the arid and semi-arid regions of Iran has challenged sustainable forage production. Forage
sorghum, due to its C4 photosynthetic pathway, extensive root system, and favorable tolerance to heat and drought, is a strategic
option for forage supply; however, genotype performance depends on genetic potential, environmental conditions, and
genotype x environment interaction. Therefore, selection based solely on mean yield cannot guarantee cultivar adaptation.
Given the limited information on the stability of new and domestic forage sorghum hybrids, this study aimed to evaluate
genotype x environment interaction, determine forage yield stability, and identify high-yielding hybrids with general or specific
adaptation across different regions of Iran.

Materials and Methods: The experiment was conducted during the 2023 and 2024 growing seasons at five locations (Karaj,
Borujerd, Gorgan, Sari, and Dezful) using a randomized complete block design with three replications. Eleven promising forage
sorghum hybrids, designated KHFS1 through KHFS11, were evaluated together with the check cultivar Speedfeed. Each
experimental plot consisted of four 4-m-long rows, with inter-row and intra-row spacings of 60 and 8 cm, respectively. The
number of leaves and tillers per plant and fresh and dry forage yields were measured over two cuts. After verifying data
normality and variance homogeneity, combined analysis of variance was performed, and means were compared using the least
significant difference (LSD) test at the 5% probability level. Forage yield stability was assessed using the additive main effects
and multiplicative interaction (AMMI) model, AMMI stability value (ASV), and weighted average of absolute scores (WAAS)
index.

Results: The hybrids differed significantly (p<0.01) in leaves and tillers per plant and fresh and dry forage yields in both cuts
and their totals. The year x location x genotype interaction was significant (p<0.01) for all traits except leaves per plant in the
first cut, demonstrating differential hybrid responses across environments. The main effect of environment accounted for
69.27% of the total variation in dry forage yield, whereas genotype and genotype x environment interaction accounted for
2.93% and 27.81% of the variation, respectively. Analysis of the genotype x environment interaction using the AMMI model
identified four significant interaction principal components, which explained 43.45%, 27.12%, 11.16%, and 6.78% of the
interaction variance, respectively. Hybrid KHFS3 produced the highest total fresh and dry forage yields, amounting to 145.5
and 35.2 t ha'?, respectively, and exceeded Speedfeed by 18.7% in fresh forage yield and 12.5% in dry forage yield. This hybrid
showed specific adaptation to the humid environments of northern Iran. Hybrid KHFS10, with approximately 141.3 t ha™! fresh
forage and 33.8 t ha* dry forage, combined high productivity with a relatively consistent response across environments. Hybrid
KHFS11 was the most stable genotype, although its yield was below the overall experimental mean. The biplot analyses and
WAAS index confirmed the desirable combination of high yield and stability in KHFS10 and the high yield potential of KHFS3,
whereas KHFS5 and Speedfeed exhibited specific adaptation to hot and dry environments.

Conclusion: Because of its combination of high forage yield and desirable stability, KHFS10 is a promising candidate for
cultivation in the central and western semi-arid regions of Iran. Hybrid KHFS3 is recommended for the humid and temperate
regions of northern Iran, whereas KHFS11 may be suitable for unfavorable and high-risk environments. These findings
facilitate the targeted selection of forage sorghum hybrids, and the superior hybrids identified in this study could be considered
for the release of domestic cultivars and incorporated into breeding programs aimed at improving forage yield stability.
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