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Abstract

Introduction. Rice is the staple food of the Iranian people and plays an important role in national food security. With
shrinking arable land, dwindling water resources, and declining rural labor, sustainability.of rice production has become
paramount. Despite having a high potential for paddy fields in Guilan Province, unfortunately, most of these paddy
fields are left unused for about 7 months after rice harvesting. The occurrence of fertile soils, long growing season,
favorable environmental conditions from the rice harvest until its planting in the next year, are significant advantages
making these paddy fields a good candidate for second crop. The rice—forage crops system, in which rice is planted as
a summer crop and forage crops as a winter crop, is considered a sustainable system with various advantages. The
development of forage crops as a second crop after rice harvest in paddy fields can be.an effective strategy to provide
fodder for livestock, increase land productivity, sustainability of rice production, increase paddy farmers' income, and
thus prevent migration of villagers. Therefore, the main objective of the present study was to examine qualitative and
quantitative yield and economic indices of forage crops as.a second crop in rotation after rice.

Materials and Methods. This study was conducted based on a randomized complete block design with three
replications at research fields of Rice Research Institute of Iran.in Rasht during two cropping seasons of 2023-2025.
The experimental treatments included eight forage plants (berseem clover, forage mustard, barley, triticale, forage
safflower, vetch, forage pea and faba bean) and intercropping of triticale + vetch (50% triticale and 50% vetch). The
evaluated traits included days to harvest, leaf-to-stem ratio, fresh and dry forage yields, ash percentage, protein
percentage, and protein yield. Additionally, gross'and net profit, percent of sale return, and benefit-cost ratio, were
assessed to evaluate economic indices.

Results and Discussion. The results indicated that forage species had significant effect on all studied traits. Mean
comparison showed that the first year of the experiment had higher fresh and dry forage yields (37320 and 8742 kg.ha
I, respectively) and shorter days to harvest (158 days) compared to the second year. Among forage species, vetch (154
days), barley (155'days), and berseem clover (156 days) had the lowest days to harvest, respectively. Vetch and berseem
clover had the highest leaf-to-dry-stemratio with averages of 0.85 and 0.82, respectively. The intercropping of triticale
+ vetch, triticale and barley with fresh forage yield and dry forage yield (44520 and 12861 kg.ha™!), (42141 and 11110
kg.ha") and (39100 and 9903 kg.ha'') were ranked first to third, respectively. The lowest dry forage yield (5796 kg.ha-
1) was relatedto forage safflower. Forage pea had higher protein content than the other forage species. However, there
was no significant difference with faba bean. The highest and lowest protein yield was obtained in intercropping of
triticale + vetch and forage mustard, respectively. The ash of forage species ranged from 9.97% for the faba bean to
4.94% for barley. The analysis of the economic indicators showed that the intercropping of triticale + vetch ranked first
in terms of gross and net profit with 1404260 and 1003050 thousand rials/ha, respectively. Berseem clover and vetch
were also ranked next. Forage Safflower and mustard had the lowest gross and net profit of the among forage species.
The intercropping of triticale + vetch, berseem clover and vetch with percent of sale return and benefit-cost ratio (71.4
and 3.5), (69.7 and 3.29) and (67.3 and 3.06) were ranked first to third, respectively. The lowest amount of percent of
sale return and benefit-cost ratio (-4.8 and 0.95, respectively) were assigned to forage safflower.

Conclusion. Based on the results of this study, to achieve optimal forage yield and quality, as well as greater economic
advantage, the intercropping of triticale + vetch, berseem clover and vetch, is recommended as a second crop in paddy
fields of Guilan Province, respectively. These findings suggest that the rice—forage crops system could play a pivotal
role in improving paddy farmers' income and sustainable rice production.
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