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Notes

Embryo Transfer Technology in Modern Animal Husbandry

Dr. Mohammad Javad Karimi Sabet!”

! Postdoctoral Researcher in Animal Physiology, Department of Animal Science, University College of Agriculture and
Natural Resources, University of Tehran, Karaj, Alborz, Iran

d | https://doi.org/10.22059/ domesticsj.2026.414950.1242

In recent years, the global animal husbandry industry has increasingly adopted advanced
reproductive technologies, among which embryo transfer (ET) has emerged as one of the most effective
approaches for improving herd productivity and accelerating genetic improvement. ET is no longer
regarded merely as an assisted reproductive technique; rather, it has become an integral component of
modern breeding and reproductive management programs in animal husbandry systems. The principal
objective of embryo transfer technology is to expand the dissemination of superior genetics within
livestock populations. Through superovulation, embryo recovery, and transfer into synchronized
recipients, a substantially greater number of offspring can be produced from elite females within a shorter
period. Consequently, ET increases selection intensity, reduces generation intervals, and accelerates
genetic improvement in breeding programs. Therefore, embryo transfer is currently recognized as a
cornerstone of modern breeding strategies in dairy and beef cattle industries. Recent advances in in vitro
embryo production (IVP) and OPU-IVF systems have further expanded the applications of reproductive
technologies in modern animal husbandry. These technologies enable repeated embryo production from
genetically superior donors, including prepubertal or subfertile animals. Furthermore, improvements in
embryo culture systems and embryo evaluation methods have enhanced the selection accuracy of
embryos with higher developmental potential. In addition to genetic improvement, embryo transfer
contributes significantly to biosecurity and genetic resource preservation. Cryopreserved embryos
facilitate the safe exchange and long-term preservation of valuable genetics while reducing the risk of
infectious disease transmission compared with live-animal transport. Ultimately, advancement of
reproductive biotechnologies can facilitate improvements in production efficiency as well as genetic
enhancement in livestock herds.
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Abstract

Animal welfare is an important issue in broiler production. In order to reduce the level of welfare
problems in conventional industrial breeding systems, environmental enrichment has been proposed.
Environmental enrichment stimulates the natural behaviors of broiler chickens by increasing environmental
complexity and improves their quality of life. Types of environmental enrichment include social, activity,
physical, sensory and nutritional. Social enrichment reduces stress and increases positive behaviors by
enhancing interaction between birds and humans. Activity and physical enrichment increases mobility and
improves skeletal health by providing perches, platforms and obstacles. Sensory enrichment reduces fear
responses and enhances natural behaviors through various visual or auditory stimuli. Nutritional enrichment
also promotes digestive health and immunity by adding feed additives, or providing variety in the form of
feed, but also stimulates foraging behaviors and improves behavioral well-being. Overall, scientific evidence
suggests that carefully designed and implemented environmental enrichment strategies can simultaneously
improve the health, behavior, productivity, and meat quality of broiler chickens. However, most environmental
enrichment ideas for broiler chicken farmers in Iran require further development and study regarding their
applicability, impact on behavior and welfare, and economics of the production system.
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Abstract

Insect protein powder has emerged as a sustainable and innovative feed source in poultry nutrition,
offering high levels of protein, essential amino acids, beneficial fats, and minerals. Its excellent digestibility
and positive effects on growth and bird health make it a strong alternative to conventional ingredients like
soybean meal and fishmeal. When incorporated into poultry diets, it improves feed conversion ratios, boosts
weight gain, strengthens the immune system, and reduces the incidence of disease. From an economic and
environmental standpoint, insect powder is highly cost-effective and resource-efficient. Insects thrive on
organic waste and agricultural by-products, requiring minimal water, land, and energy to produce. These
advantages have positioned insect-based feed as a viable solution for the poultry industry, especially in times
of resource scarcity or rising feed costs. As global demand for protein continues to grow, insect powder offers
a promising path toward more resilient and sustainable poultry production.
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Methane degradation
After 12 years, methane (CH )
is converted into carbon
dioxide (CO,) through

hydoxyl oxidation.

Photosynthesis

Carbon sequestration
Through the interaction of plants
and the soil microbiome, carbon (C)
is sequestered in the soil.

Cow manure and belches plant emissions

release carbon (C) as Carbon dioxide (CO,)

methane (CH). is released from soil and plant
respiration and fermentation.

Carbon dioxide (CO,) is
captured by plants as
part of photosynthesis.

~

Animal emissions Soil and

Methane (CH)) is released
from the soil microbiome.
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Abstract

The dairy industry, as one of the main pillars of global food and economic security, requires coordination
between seven key pillars, including genetics, nutrition, animal health, milking, economic management,
environmental sustainability, and education and research. This study shows, with a structural perspective, that
the interaction between these components ensures not only productivity and profitability, but also the long-
term sustainability of this industry. Genetics and breeding with leading technologies such as genomic selection
and CRISPR provide the scientific basis for increasing milk production and disease resistance. In addition,
scientific nutrition (with a focus on TMR diets and methane-reducing additives) manages up to 70% of costs
and reduces the carbon footprint. Animal health, with solutions such as vaccination, heat stress management,
etc., prevents the spread of diseases and improves animal welfare. Milking technologies maintain milk quality
and minimize human error. On the other hand, environmental sustainability aligns the industry with
environmental goals by turning challenges such as fertilizer and methane into opportunities, cultivating low-
water forages. Education and research, by cultivating specialized human resources and developing new
technologies, create a bridge between the laboratory and the dairy farm. The future challenges of this industry,
from climate change to antibiotic resistance, require the integration of traditional and modern knowledge and
a move towards a circular economy. Only with this integrated approach can sustainable dairy farming be
achieved that both meets the food needs of society and preserves natural resources for future generations.
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Abstract

Maternal behavior refers to a set of actions performed by female animals to care for their offspring. These
behaviors influence offspring growth, survival, immune function, and future social interactions. Examples
include licking the newborn, protecting it, and forming a psychological bond between mother and
offspring. The aim of this study is to investigate the genetic, hormonal, and neuroendocrine mechanisms
affecting maternal behaviors. Although maternal behavior has been extensively studied in general behavioral
research, comparative studies among farm animals are relatively limited. Maternal behaviors are of great
importance in increasing offspring survival and improving animal welfare. These behaviors is influenced by
both genetic and environmental factors. For instance, Holstein cows display weaker maternal instincts than
Angus cows. Moreover, cows raised in free-range systems exhibit stronger maternal behaviors. In sheep,
maternal behavior involves selective bonding and depends on sensory cues such as amniotic fluids. In poultry,
the study of maternal behavior is of limited importance. Oxytocin plays a major role in initiating maternal
behavior in mammals. There is a negative correlation between maternal behavior and genetic selection,
indicating that maternal care tends to be suppressed by selective breeding. Further research may help clarify
the genetic and neuroendocrine mechanisms underlying maternal behavior in farm animals.
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Abstract

This experiment was conducted to determine the optimal dietary energy and protein levels during the
growing period of Japanese quail. A total of 360 five-day-old Japanese quails with an average body weight of
14 + 1 g were used. The experiment was arranged in a completely randomized design with a factorial
arrangement including two levels of metabolizable energy (2,800 and 2,900 kcal/kg) and three levels of crude
protein (22, 24, and 26%). The experimental treatments consisted of four replicates, each containing 15 quails.
Birds were reared on litter for 42 days. Feed intake and body weight were recorded on days 5, 14, 28, and 42,
and feed conversion ratio was calculated. At the end of the experimental period, two quails were randomly
selected from each experimental unit and slaughtered after blood sampling from the jugular vein to evaluate
carcass traits. The results indicated that body weight gain, feed intake, and feed conversion ratio were
significantly affected by the experimental treatments, such that the highest weight gain and the lowest feed
conversion ratio were observed in quails fed a diet containing 2,900 kcal/kg metabolizable energy and 26%
crude protein. The interaction effects of dietary energy and protein levels were significant on carcass yield,
breast, thigh, liver, and abdominal fat percentages. Serum concentrations of cholesterol, high-density
lipoprotein (HDL), and total protein were also significantly influenced by the dietary treatments. Overall, the
use of a diet containing 2,900 kcal/kg metabolizable energy and 26% crude protein is recommended to achieve
optimal performance along with lower serum cholesterol levels and reduced abdominal fat deposition in
Japanese quail.
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Abstract

Tannins are a heterogeneous group of plant secondary polyphenolic compounds widely found in various
feed resources. Historically, tannins were regarded primarily as anti-nutritional factors due to their ability to
precipitate macromolecules such as proteins, leading to reduced feed intake and impaired animal performance.
However, recent research has revised this perspective. Recognition that low to moderate concentrations of
tannins (depending on the source) can enhance feed nutritive value, product quality, and environmental
sustainability has increased interest in their use. Condensed tannins form tannin—protein complexes in the
neutral pH of the rumen, which are resistant to microbial degradation. This mechanism protects dietary protein
from excessive ruminal breakdown and increases the flow of rumen-undegradable protein (RUP) to the small
intestine, thereby improving nitrogen utilization efficiency.In addition, tannins offer substantial environmental
benefits: they reduce methane (CH4) production from ruminants and shift nitrogen excretion from urine to
feces, thereby improving overall nitrogen retention and reducing nitrogen losses. Tannins also modulate
ruminal fat biohydrogenation, increasing the passage of beneficial unsaturated fatty acids such as CLA and
vaccenic acid to the intestine, ultimately improving meat and milk quality. Condensed tannins are also
recognized for their role in controlling pasture bloat and serving as a natural anthelmintic strategy against
gastrointestinal nematodes. Overall, the effectiveness of tannins depends on factors such as their chemical
structure, concentration, and the animal species. Careful dose management (low to moderate inclusion levels)
and the use of neutralizing agents such as polyethylene glycol (PEG) can maximize the beneficial effects of
tannins while minimizing potential risks.
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