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Extended Abstract
Background: Ruminants and their products play an important role in providing food for many
ﬁeople. They are able to convert plants that cannot be digested by humans into usable protein for
umans. New animal feed has been commonly developed for long years. To improve food
production from ruminants, it is important to explore new feed sources. New or less exploited
types of feed can replace or supplement traditional feeds in ruminant diets. Sesbania is a
multipurpose plant that is cultivated for consumption as fodder and green manure. As a fast-
growing plant, Sesbania has been mentioned as a food source to reduce feed costs. The food value
of some of its species is equal to alfalfa and several other valuable plants. Due to proper
digestibility, low fiber, and relatively high protein, it is possible to replace it with hay for
livestock, especially small ruminants. In addition, as a tropical legume, Sesbania can easil
withstand temperatures above 35°C, which are limiting for most legume plants, and grow well
under salinity stress conditions if there is sufficient moisture in the soil. Therefore, this research
aimed to investigate the nutritional value of Sesbania sp. L. for ruminants.
Methods: The present research was carried out in the laboratories and teaching-research station
of animal husbandry at the Agricultural Sciences and Natural Resources University of Khuzestan.
The experimental treatments included a control diet (without the Sesbania plant), 25, 50, 75, and
100% replacements of the Sesbania plant with alfalfa. The chemical compositions of the Sesbania
plant, alfalfa hay, treatments, and other experimental samples, including crude protein, dry matter,
ash, acid detergent fiber, and total tannin, were measured by standard methods. The neutral
detergent fiber was quantified with the usual method without using the alpha-amylase enzyme
and sodium sulfite by removing ash. The amount of gas produced by the samples was recorded at
2, 4, 6, 8, 10, 12, 24, 48, 72, and 96 hours after incubation, and gas production parameters,
digestibility of organic matter, their metabolizable energy, ammonia nitrogen concentration, pH,
and protozoa population of culture medium were estimated in the treatments. In the gas production
experiment, rumen fluid was taken from the rumen of three male sheep fed with a forage-based
diet at the maintenance level and before morning feeding using a stomach tube. Ruminal fluid
was filtered with a four-layer cheesecloth, mixed, and transferred to the laboratory in a flask
containing hot water at 39 °C. To count protozoa at the end of 24 hours, a sample was prepared
from the gas culture medium and mixed with 10 ml of 10% formaldehyde, and protozoa were
counted using a hemocytometer slide. The resulting data were analyzed with a completely
randomized design. In the present experiment, the chemical composition, digestion, and
fermentation of the Sesbania plant were also compared with alfalfa hay.
Results: Compared to the control, Sesbania-containing diets replaced with alfalfa had
significantly the lowest potential and gas production rate at all levels (P < 0.05). The comparison
of the Sesbania plant and alfalfa hay showed that the potential and gas production rate of alfalfa
were higher than that of the Sesbania plant. In the experimental diets, the partitioning factor,
microbial biomass production, and microbial biomass production efficiency were higher at all
levels of Sesbania replaced with alfalfa than the control diet, and the levels of 75% and 100% of
Sesbania replaced with alfalfa had a significantly higher partitioning factor than the control and
other treatments (P < 0.05). However, the truly degradable organic matter was not affected by the
experimental treatments. The results of the comparison of the Sesbania plant and alfalfa hay
showed that the partitioning factor, microbial biomass production, and microbial biomass
production efficiency of the Sesbania plant were significantly higher than alfalfa (P < 0.05). The
results of fermentation parameters after 24 hours of incubation showed that the pH of the rumen
culture medium was not affected by the experimental treatments, but the ammonia nitrogen
concentration was affected by the experimental treatments (P < 0.05), and the control treatment
contained the highest ammonia nitrogen concentration. In the comparison of the Sesbania plant
with alfalfa hay, the pH of the rumen culture medium was not affected by the experimental
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treatments, and the ammonia nitrogen concentration of the Sesbania plant was significantly lower
than that of alfalfa hay (P < 0.05). The helotrich, entodinomorph, and cellulolytic protozoa
population, and the total rumen protozoa population were the highest in the control treatment
(29.33) and the lowest in the 100% replacement of the Sesbania plant with alfalfa hay (9.66). The
results of the comparison of the Sesbania plant with alfalfa hay showed an increase in the
population of Helotrich, Entodinomorph, and Cellulolytic protozoa and the total population of
rumen protozoa in alfalfa hay, with a decrease in the population of the Sesbania plant. The results
of in vitro digestibility indicated the highest digestibility of dry matter, NDF, and, ADF in the
control treatment. The comparison of the Sesbania plant with alfalfa hay revealed that the
digestibility of dry matter, NDF, and ADF of alfalfa was higher than that of the Sesbania plant.
Conclusion: In general, the results of the present experiment demonstrate that the chemical
composition and digestibility of the Sesbania plant are similar to alfalfa hay. Therefore, the
Seshania plant can be considered a suitable substitute for alfalfa hay.
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Table 3. The effect of replacing Sesbania plant with alfalfa hay on gas production parameters, digestibility of
experimental diets and protozoa population (x10%) gas medium culture
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In vitro organic matter digestibility (IVOMAD, %) = 14.88 + 0.8893GP + 0.0448CP + 0.0651 Ash.
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In vitro organic matter digestibility (IVOMAD, %) = 14.88 + 0.8893GP + 0.0448CP + 0.0651 Ash.
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