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Objective: To evaluate the forage quality of Festuca pratensis genotypes under water
deficit stress and identify drought-tolerant lines that maintain high nutritional value.
Methods: Twenty Festuca pratensis genotypes were obtained from NordGen
(Sweden) and the ART Institute (Switzerland). Field experiments were
conducted over three consecutive years (2022-2024) at the Research Farm,
Faculty of Agricultural Technology, University of Tehran. A split-plot design in
time within a randomized complete block design (RCBD) with three replications
was used. Two irrigation regimes were imposed after full establishment: normal
(100% field capacity) and water deficit (50% field capacity). Sampling occurred
at the mid-flowering stage following two years of stress (May 2023 and May
2024). Forage quality, measured traits included acid detergent fiber (ADF),
neutral detergent fiber (NDF), cellulose, lignin, nitrogen content, ash, dry matter
intake (DMI), in vitro dry matter digestibility (IVDMD), metabolizable energy
(ME), and relative feed value (RFV).

Results: The ANOVA showed that drought stress significantly affected all measured
traits at P < 0.01. Significant main effects were observed for genotype and harvest,
with significant stressx genotype and genotypex harvest interactions, and a
significant stressx genotypex harvest interaction for all traits except cellulose. The
stressx harvest interaction was significant for all traits except ash. Based on mean
comparisons, genotypes 2, 13, 14, 15, 16, and 17 exhibited superior performance
under drought, characterized by higher crude protein and lower ADF and NDF
values, indicating enhanced forage quality under water-limited conditions.
Conclusions: Evaluating forage quality under water deficit is an effective strategy
for identifying high-value, drought-tolerant Festuca pratensis genotypes. The selected
genotypes demonstrate strong potential for deployment in arid and semi-arid regions.
Integrating forage quality indicators with drought-tolerance traits can improve the
precision of genotype selection in breeding programs. We recommend long-term,
multi-location trials to assess adaptability and stability across diverse environments.
The findings may inform water resource management strategies for forage
production under comparable climatic conditions.
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