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Tackling Poverty and Malnutrition

Food insecurity impacts a third of the 
world’s population and is hardest felt 
in developing nations.  As the global 
population continues to soar, so too 
does the demand for protein, such 
as meat and dairy products, further 
threatening food security. 

Livestock contribute directly to the 
livelihoods of families across the world 
by providing food, fibre such as wool, 
and income from selling these products. 
Livestock breeding on rural farms in 
developing countries is usually not 
highly organised, meaning that farmers 
are not achieving the full genetic and 
reproductive potential of their animals. 

Enhancing the genetics of livestock 
through reproductive biotechnologies 
is a promising approach for 
improving the future livelihoods of 
farmers in developing countries. 
Such technologies include artificial 
insemination, in-vitro fertilisation, 
embryo transfer and pregnancy testing. 
Harnessing these methods would allow 
farmers to achieve herds consisting of 

healthier and more productive animals, 
and contribute to reducing malnutrition 
in their local communities. For instance, 
the use of artificial insemination 
in developed nations has boosted 
productivity in livestock, thereby 
allowing farmers to produce more food. 

Dr Curtis Youngs of Iowa State University 
is working to help farmers in developing 
countries keep up with the increasing 
demand for animal-derived foods. 
By using a variety of reproductive 
biotechnologies to breed healthy, 
efficient and robust livestock, his team 
aims to reduce hunger and poverty in 
developing areas. 

Their work will also reduce the 
environmental impact of animal 
production, improve animal welfare and 
increase the incomes of rural farmers. 
The additional income acquired from 
better quality livestock can help support 
improvements in education and 
infrastructure in these communities. 
Ultimately, Dr Youngs’ work could help 
to inform new reproductive practices in 
developing countries worldwide.

Minimising Foetal Wastage and 
Disease in Camels

Livestock farming is crucial to the food 
security of rural populations in Algeria. 
Sheep, goats and cattle are abundant, 
but camels provide more than a third 
of the meat consumed in the southern 
region of the country. Furthermore, the 
demand for camel meat and milk is 
rising in Algeria and many other places 
worldwide. 

IMPROVING LIVESTOCK 
THROUGH REPRODUCTIVE 
TECHNOLOGIES

Reproductive biotechnologies have contributed to many major 
advances in livestock production, and the proper application of 
these technologies can lead to livestock with superior genetic traits. 
This is vitally important given the high rates of malnourishment and 
poverty in developing countries, where communities could greatly 
benefit from an increase in meat and dairy products. Collaborating 
with scientists across the world, Dr Curtis R. Youngs of Iowa State 
University aims to increase the production of animal-derived foods 
in developing nations by applying reproductive biotechnologies to 
improve the efficiency and sustainability of livestock production. 

WWW.SCIENTIA.GLOBAL



Unfortunately, reproductive management practices are 
underutilised in the region, with many farmers not following 
standard mating practices for camels. Farmers typically rely 
on observation instead of testing to detect pregnancy, which 
often results in pregnant females being slaughtered, wasting 
future calves. The international team with whom Dr Youngs 
collaborates studied the prevalence of foetal wastage in Algeria 
and found that more than one in five female camels harvested 
for food were pregnant. 

This represents a large economic loss to camel farmers, and 
ultimately results in reduced food production. Dr Youngs 
recommends that more effective management techniques, 
such as pregnancy testing in camels destined for harvest, could 
minimise foetal wastage, thereby enhancing food supply and 
improving the livelihoods of camel farmers in the region. 

In addition to this problem, the research team studied risk 
factors for development of diseases impacting camel and 
human health. For example, their team was the first to 
document prevalence of a bacterium called Chlamydophila 
abortus in dromedary camels in eastern Algeria. Infection by 
this pathogen can cause a myriad of health issues in camels 
and can lead to abortion. 

The prevalence of infection among 865 camels was 2.5%, while 
15.8% of herds had at least one infected animal. Major risk 
factors for transmission include contact with sheep, goats and 
other camels through shared grazing and watering points, and 
introducing newly purchased animals to a herd. Similar studies 
were conducted for Trypanosoma evansi, BHV-1 and Coxiella 
burnetii, the latter being a zoonotic disease that adversely 
affects human health.

With the knowledge gained from these studies, control 
programs for these diseases can be designed and implemented 
in the region. The team’s results illustrate the importance 
of health testing before purchasing a new animal and 
quarantining new animals before introducing them to the rest 
of the herd. Improved camel health will also enable greater 
meat and milk production. 

Boosting Cattle’s Reproductive Potential 

Two of the most influential biotechnologies that have shaped 
livestock reproduction are artificial insemination and embryo 
transfer. Embryo transfer involves harvesting fertilised eggs 
from a genetically superior female and transferring them into 
a less valuable ‘surrogate’ female to continue development. 
This gives the breeder the opportunity to allow only genetically 
superior females to produce offspring, and those females can 
produce more offspring each year. 

Very little is known about the reproductive physiology of the 
Boran cow, an endangered breed of cattle native to Ethiopia, 
which is well adapted to arid and semi-arid environments. 
Through collaboration with Ethiopian colleagues, Dr Youngs 
and his team have gained critical insight into the reproductive 
characteristics of these cows, which will aid efforts to maximise 
their reproductive performance and bring positive changes to 
cattle farmers of Ethiopia. 

In one study, the research team investigated the 
‘superovulatory’ response of purebred Ethiopian Boran cattle 
compared to Boran–Holstein crossbred cattle. Superovulation 
is the process of administering naturally-occurring hormones to 
induce the production of multiple eggs, which can then be used 
for reproductive technologies such as embryo transfer and 
in-vitro fertilisation. The aim of superovulation is to maximise 
the number of viable embryos that will result in successful 
pregnancies. 

In cattle, follicle-stimulating hormone (FSH) is used to 
increase superovulatory response. However, Dr Youngs and 
his colleagues found that purebred Boran cows are more 
sensitive to this hormone than Boran–Holstein crossbred 
cows. Therefore, it is important to utilise a reduced dosage, 
as a higher dosage may disturb the process of ovulation and 
produce undesired results. Interestingly, the team found that 
purebred Boran cows yielded a higher number of good-quality 
embryos than their crossbred counterparts.
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Reproductive Biotechnologies in 
Alpacas 

Millions of alpacas live in high elevation 
areas of the Andean Mountains in Peru, 
Bolivia, Ecuador, and northern Chile, 
where the production of fibre from 
alpacas represents one of the most 
important rural economic activities. 
Alpacas have extraordinarily little 
environmental impact and are adapted 
to living under challenging conditions 
in which sheep and cattle cannot thrive. 
Alpaca rearing is an important source 
of employment and is a practical way 
to curb rural poverty in these regions. 
However, pregnancy rates of these 
animals are typically low, reducing their 
economic potential. 

Working with colleagues in Peru, Dr 
Youngs has been testing different 
technologies to improve embryo 
transfer in South American alpacas 
and llamas. They are also investigating 
the best methods of processing 
alpaca sperm for use in assisted 
reproductive technologies, such as 
artificial insemination and sperm 
cryopreservation. Field-practical 

artificial insemination procedures 
have not been available for alpacas 
due to difficulties in obtaining useable 
samples, but the research team is 
making strides towards finding feasible 
solutions. 

Dr Youngs and his team are also 
investigating whether freezing embryos 
might be a potential method to solve 
this problem. Such cryopreservation of 
embryos is commonly used to facilitate 
embryo transfer in sheep, goats and 
cattle, but very little research has been 
conducted with alpacas or llamas. 
Transporting frozen embryos is cheaper 
and poses a lower risk of disease 
transmission than moving live animals 
for the purpose of breeding. 

The researchers conducted studies in 
the Peruvian Andes to compare the 
viability of alpaca embryos that had 
been cryopreserved by slow freezing 
or ultra-rapid cooling (also known as 
vitrification). They achieved the first 
pregnancies in alpacas after transfer of 
vitrified embryos, although no live births 
resulted from those pregnancies. 

However, in an ensuing study, Dr Youngs 
and his collaborators succeeded in 
producing the world’s first alpaca born 
from a cryopreserved embryo. This 
successful outcome provides confidence 
for further use and development of this 
reproductive biotechnology in alpaca 
breeding programs. 

After achieving a successful pregnancy 
and birth, the survival of the offspring 
is crucial for the economic viability of 
alpaca ranches and depends almost 
entirely on conditions during the first 
few days after birth. Therefore, Dr 
Youngs collaborated with a different 
Peruvian research team to assess 
the impact of various management 
systems on the survival and growth of 
alpaca offspring. Their work has shown 
that postnatal survival and daily body 
weight gain can be greatly enhanced by 
simply fitting newborn alpacas with an 
adjustable body vest.

Changing the Future of Livestock 
Reproduction

It is imperative to improve the efficiency 
of animal production in developing 
countries to reduce hunger and 
malnutrition, while mitigating the 
environmental impact of livestock 
production in those regions. Through 
their research into reproductive 
biotechnologies, Dr Youngs and his 
colleagues are helping to accomplish 
these goals. 

In their future work, the researchers 
aim to continue developing genetic 
improvement programs. Enhancement 
of dairy cattle genetics in Kosovo, 
Uganda and Ethiopia is presently 
underway, with an eye towards 
improving livestock management and 
yields. The ultimate goals of Dr Youngs 
and his collaborators are to improve 
farmers’ livelihoods, reduce hunger and 
malnutrition, improve animal welfare 
and reduce the environmental impact 
of livestock production in developing 
countries. 
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