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Abstract

Introduction: One of the strategies for increasing forage production with limited water resources is the cultivation
of drought-tolerant autumn forage plants with high water use efficiency. The development of forage plant
cultivation and their rotation with other plants, as well as the use of different forage plants, can play a fundamental
role in providing the country's forage needs. faba beans (Vicia faba L.) produce a green, high-volume forage mass
that is used for animal feed, and faba bean forage can be ensiled either alone or mixed with cereal crops. Good
quality ensiled whole faba beans can be used as a high-energy, protein-rich forage for dairy cattle.

Materials and Methods: In this study, nine forage Faba bean genotypes, with low-tannin (Mehta) and high-tannin
(Shadan), were studied. The experiment was conducted in a randomized complete block design with three
replications in four regions (Gorgan, Dezful, Borujerd, and Qarakhail) for two years (2022-23 and 2023-24). Each
plot consisted of four with six meters long. Row spacings was 50 centimeters and plant spacings on the rows were
eight centimeters. In Gorgan and Qarakhail regions, irrigation was not done during the growth period due to
adequate rainfall, but in Borujerd and Dezful, irrigation was done according to the plant's needs and at different
phenological stages of the plant to provide soil moisture. At the harvesting stage, fresh forage yield was determined
after removing the marginal lines and half a meter from the beginning and end of the two middle lines of each plot
on a six-square-meter surface. Also, at the time of harvesting, one-kilogram samples of leaves, stems, and pods
were taken from each plot and placed in an oven at a temperature of 65 degrees Celsius for 48 hours. When the
dry weight of the samples became the same in two consecutive weighings, dry matter was recorded and dry matter
yield was calculated according to the percentage of dry matter.

Results: The results of the combined analysis of variance showed that the main effects of genotype, environment,
and genotype x environment interaction on fresh and dry forage yield were significant at the 1% probability level.
According to the GEI model for fresh forage, 32.9% and 22.1% of the total variations were described by the first
and second component, respectively (totally 55%). Also, based on GEI and GGE-Biplot analysis, the experimental
environments, Qarakhail and Dezful in 2024 had a greater ability to separate and differentiate between genotypes
and were recognized as a suitable location for selecting suitable genotypes.

Conclusion: In the two years of the experiment, the highest fresh forage yield was obtained from the genotypes
G3, G9, and G4, respectively, at 37542, 37427, and 36769 Kg/ha-1.Also, G9 genotype was considered to have the
highest stability in terms of dry forage yield. Considering the appropriate fresh forage yield and the stability of dry
forage yield, it is recommended to introduce this genotype the country.
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