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ABSTRACT

The difficulty of maximizing sheep growth rates while maintaining sustainability and economic
viability remains a less focused research topic. Adding urea molasses straw (UMS) can be a
good way to boost rumen microbial activity by giving animals a healthy diet of protein, energy,
and minerals. Optimizing the effect of UMS supplementation on crossbred sheep in the
southwest of Bangladesh was, thus, the experiment's main objective. The 12 sheep were
separated into four treatment groups, each with three replications. Groups T1, T2, and T3 were
allowed to feed UMS for one hour, 1.5 hours, and two hours, in addition to grazing respectively,
while control group (To) continued to graze as usual for 10 hours per day. The experimental
setup was based on randomized complete block design (RCBD). The initial weighing and
grouping of the sheep involved maintaining a random constant average body weight for each
of the four treatment groups. The UMS contains 36.67% + 00 dry matter (DM), 8.47% + 0.08
crude protein (CP), 26.25 + 0.23 crude fiber (CF), 1.06% + 0.14 ether extract (EE), 17.39% +
0.29 ash, and 46.82% =+ 0.19 nitrogen-free extract (NFE). Each sheep group was allowed to
graze for 10 hours a day, from 9 am to 6 pm. The allocated UMS was provided in the morning.
A registrar maintained regular records of all relevant data, such as body weight, deworming,
and immunization. Before letting them fed UMS and graze, empty body weight measurements
were taken every week in the morning. The data analysis software utilized was named R. As
UMS feeding durations extended, body weight increased even though the mean differences did
not differ substantially (p>0.05). The highest numerical body weight in sheep was recorded in
sheep group receiving a daily two-hour UMS supplementation. After 13 weeks of UMS
supplementation, the final body weight of the sheep in the To, T1, T2, and T3 groups was 16.22
+3.45kg, 18.45 £1.13 kg, 19.50 + 3.67 kg, and 21.90 + 0.70 kg, respectively. The growth rate
of sheep varied significantly depending on the UMS feeding periods. The average growth rate
of sheep was shown to be significantly (p<0.05) depending on the amount of UMS
supplementation provided at the fifth, seventh, eighth, and eleventh weeks of experiment.
Growth rate (g/day) in feeding UMS was assessed at week 9, 10 and 12 for two hours with
UMS accordingly (90.47a + 8.25), (80.95a & 8.24), and (90.48a + 16.49), which significantly
varied (p<0.01). It can be concluded that UMS feeding for 2-hour is suitable for optimum
growth of crossbred sheep.

Keywords: Body weight, crossbred sheep, UMS, growth rate, mortality, performance.
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Chapter 1

Introduction

1.1 Background of the study

It is crucial to the economics of the nation that livestock be raised, which is one of the four pillars
of agriculture (Kamal et al., 2019). It is estimated to account for around 6.5% of the gross domestic
product and 13% of the total revenues from foreign exchange (Baset et al., 2003). Agriculture
contributes to 14.20 percent of Bangladesh's gross domestic product (B.B.S., 2019). According to
(Begum et al., 2012) Bangladesh is significantly dependent on livestock, which not only
contributes to the production of high-quality meat and milk but also provides a large number of
employment opportunities. This sector of the economy is responsible for a green revolution in the
country by transforming traditional goods into inputs that are supported and have an impact on the
environment, socioeconomics, and agro-ecology of the region. The production and consumption
of animal products in Bangladesh is still much lower when compared to that of other nations,
despite the fact that the growth of livestock output in Bangladesh is second in importance among
all other sub-sector of agriculture. In Bangladesh, livestock constitute an integral part of the
agricultural sector, and they make a number of contributions to the growth and development of the
agricultural sectors in a range of different ways. The majority of Bangladesh's livestock resources
including cattle, goats, sheep, buffalo, and poultry come from the country's livestock industry.
Approximately 247.00 lakh cattle, 15.80 lakh buffaloes, 37.52 lakh sheep, and 267.74 lakh goats
are expected to be present in Bangladesh (B.B.S., 2019). According to the data, livestock gives a
contribution of 1.47 percent to the GDP and 13.46 percent to the agricultural sector. More over
twenty percent of the population is directly dependent on livestock, and fifty percent of the
population is dependent on livestock in some way (B.B.S., 2019). Keeping into consideration that
25% of Bangladesh's workforce works directly in the livestock industry and that around 50% of
the population is connected in some way to Bangladesh's livestock sector (Hossen et al., 2008).
Following cattle and goats as the most prevalent animals in Bangladesh, sheep are the third most
common animal, and the majority of the time, they are raised for their meat. The vast majority of

sheep in Bangladesh are indigenous, nondescript sorts that do not belong to any specific breed. In




Bangladesh, tiny and landless farmers grow about 37.5% of the sheep, medium farmers raise 40%,
and large farms raise 22.3% (Faylon, 1989). The rearing of tiny ruminants is a very important part
of the daily lives of households in poor nations. This is because of the life that these households
lead. This is because of the straightforward reason that small ruminants provide an appealing and
quickly accessible kind of financing that is available for the purpose of meeting immediate social
and economic commitments. The majority of the time, animals are kept close to homes and are
either fed scraps from the kitchen or permitted to graze on surrounding herbs and shrubs. Feed, on
the other hand, is the most expensive input in any system of raising livestock. It accounts for
between sixty and seventy percent of the total cost of production. Due to the limited availability of
land in Bangladesh, there is a significant disparity between the supply of livestock feed and the
demand for it, which causes prices to rise. A shortage of high-quality feed is the principal obstacle
that is keeping animals from developing to their full potential. Grass and crop residues are the
types of animal food sources that are being responsible for the decline in the animals' ability to
produce. The lack of roughage feed, particularly green roughage dminé the summer and winter
seasons, prompted farmers to use their crop residues as a source of nutrition for their ruminants.
However, this yield is of poor quality and does not fulfil the requirements of the animals. This is
due to the low nutritive value and digestibility of the lignin, which is bound to cellulose and
hemicellulose, as well as the fact that the microorganisms in the rumen are unable to digest and
utilize the nutrients (Hassan & Mohamed, 2012). Based on the findings of Baset et al., (2003),in
most tropical or subtropical areas, ruminants eat a significant amount of agricultural residue called
straw, which makes up the majority of their diet. There is a severe lack of feeds and fodder in
Bangladesh, which is the primary obstacle the country has in terms of livestock output. The vast
majority of her land is devoted to the production of rice, and the byproducts of this crop, such as
rice straw, are the only source of feed that is both affordable and readily available for sheep. Straw
is an essential agricultural residue that comprises the majority of the fibrous component of the diet
of sheep in tropical and subtropical areas. Straw serves as a source of nutrition for these animals.
As a result, rice straw was chosen as the primary source of nutrition for ruminants because of its
limited digestibility and low nutritional content. The amount of roughage that is available for
ruminants in Bangladesh is around 29.1 million tons, with rice straw accounting for approximately
23.57 million tons (81%) of that total. Green grasses, on the other hand, only account for 1.6

million tons (Saha et al., 2018). As a consequence of this, rice straw, which is both low in
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digestibility and low in nutritional value, is consumed by ruminants as their main source of
nourishment (Saha et al., 2018). In order to achieve maximum animal productivity in Bangladesh,
utilizing rice straw to its full potential is crucial because it includes significant amounts of lignin,
silica, and oxulate and has a low nitrogen content. (Islam et al., 2018). This is the reason why the
performance of our animals is not satisfactory (Baset et al., 2002). As a consequence of the high
humidity (86%) and the heavy rainfall (230 cm/h), the supply of rice straw, both quantitatively and
qualitatively, has been severely diminished. During the monsoon season, which runs from July to
August, it has been estimated that around7.7 million tons of dry matter rotten rice straw are
produced (Chowdhury & Huque, 1996). Furthermore, rice straw is the principal source of energy
for ruminants and accounts for more than sixty percent of the total dietary energy in Bangladesh
(Jackson, 1982). Nevertheless, it is abundantly clear that the primary challenges to the production
of ruminants in this country are the limited quantity of nitrogen that can be easily fermented, the
lack of energy for the rumen, and the lack of volatile fatty acids and amino acids for the animal
that are supplied by the rice straw. Rice straw contains 25-45% cellulose and 18-30%
hemicellulose, respectively, and 10~15% lignin (Sheikh et al., 2017a; Akinfemi and Ogunwole,
2012; Ganai and Teli, 2010; Hossain et al., 2010; Wanapat et al., 2009; Van Soest, 2006). Despite
the fact that ruminants are endowed with the ability to convert low-quality feed into high-quality
protein and utilize feeds from land that is not suitable for the cultivation of crops, the utilization of
these low-quality crop residues is hindered by the fact that they contain a low amount of protein,
fiber, digestibility, vitamin, and mineral content (Akinfemi, 2010). Notwithstanding the restriction
caused by low nitrogen and a high concentration of fibrous materials, which restrict the process of
breakdown (Van Soest, 2006), several research have been undertaken with efforts targeted towards
reaching most of the potential nutritional value of this abundant agricultural residue. A number of
different treatment approaches, including physical, biological, and chemical treatment, have been
utilized in order to enhance the nutritious content of rice straw (Wanapat et al., 1996). Urea
treatment is a typical method that is used to improve the quality of rice straw by increasing the
amount of nitrogen that is present in the straw (Sheikh et al., 2014; Khang and Dan, 2001; Shen et
al., 1998). Because of their digestibility and the fact that the chemicals are reasonably inexpensive
and the procedures to utilize them are quite straightforward, they appear to be the most feasible for
usage on a farmer's level. In contrast, low growth rates and poor reproductive performance were

caused by the low voluntary feed intake that occurred while using rice straw that had been treated
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with urea as the only feed. This resulted in a low nutritional intake (energy and crude protein) due
to a low dry matter intake in sheep. (Hue & Ledin, 2008). Given that rice straw has a high structural
carbohydrate content (lignin-cellulose and hemicelluloses), it is necessary to make use of molasses
in order to enhance the palatability and energy content of the treated crop residues. Molasses is a
byproduct of sugar mills that doesn't require much effort to acquire and has the potential to supply
energy, minerals, and vitamins in a lightning-fast manner. Not only does it impart a pleasant aroma
and flavour, but it also possesses a unique value that enhances the palatability and effectiveness of
feed. It is possible to provide ruminants with an appropriate amount of protein and energy in a
cost-effective manner by incorporating molasses with a nitrogenous component that does not
include any proteins. Straw that has been combined with urea and molasses is referred to as Urea
Molasses Straw (UMS), which is an appropriate feed. Additionally, the use of biological agents
(feed additives) is essential in order to maximize the benefits that can be obtained from the feeds
that are provided to animals. One of the benefits of using a mixture of urea and molasses is the
reality that it can reduce the amount of time needed for treatment as well as the strong odor of free
ammonium or ammonium carbonate. Additionally, molasses improves the palatability of the meal
and serves as a quickly available source of energy for the bacteria in the rumen, which promotes
the efficiency with which ammoniacal nitrogen is utilized for the production of proteins. Ammonia
nitrogen is more effectively utilized for protein synthesis when molasses is added to the diet to
increase the energy content and palatability of the ruminal micro flora. Thus, better ammonium or
ammonium carbonate utilization and a shorter treatment time are benefits of using a urea and
molasses mixture. (Shiekh et al., 2017b). Numerous investigations revealed that combining urea
and molasses increased the amount of low-quality roughage consumed (Freeman et al., 1992).
through the modification of the effectiveness of microorganisms (Orskov, 1992). It is common
practice to add urea and molasses to rice straw-based diet to up-grade the quality of the feed (Huque
& Talukder, 1994; Chowdhury & Huque, 1998). The government of Bangladesh is currently
putting more focus on sheep farming, and farmers are aware that sheep husbandry generates lambs.
Additionally, they act as insurance against economic failures, especially for landless, small-scale,
and marginal farmers in Lances, and they provide a vital livestock resource that keeps growing
over time. Therefore, the purpose of this study was to investigate the impact showed urea molasses-

treated rice straw improved the growth performance of crossbred sheep.




1.2 Significance of the research

The traditional rural and mostly subsistence-based economy of Bangladesh depends heavily on
livestock (Haq, 1992). Sheep are ruminants that provide tasty meat. Sheep produce more meat as
a percentage of total yield (Lalljee et al., 2019). Meat from sheep is softer and more delicious. If
we can figure out their nutrition issues, sheep farming could become well-known. Feed accounts
for about 70% of the expense of raising sheep. According to research, animals who receive straw
in addition to a urea and molasses mixture consume more feed and are able to digest it more easily
(Tareque, 1985). In addition to providing nutrients to them, such as protein, energy minerals, and
vitamins (Neric et al., 1983; Hendratno, 1988), it helps by lowering the necessity for feed. UMS is
a lowcost feed supplement that can be easily produced using locally available resources such as
straw, urea, and molasses. Comprehending the impact of applying urea molasses straw on sheep's
growth performance is important for offering economical feeding alternatives, optimizing nutrient
utilization, improving rumen health, promoting sustainable agriculture, and enhancing livestock

productivity and food security.

1.3 Research objectives
i.  To find out the effect of urea molasses straw on growth performance of sheep.

ii. To determine the optimal duration of urea molasses straw feeding for maximizing sheep

growth.

1.4 Limitations of feeding UMS in sheep

I. UMS is deficient in vital elements that are critical to the growth and well-being of sheep,
such as vitamins, and minerals.
II. UMS may not be appetizing to sheep, which could result in decreased intake and possible
feed waste.
II. UMS containing urea can cause urea toxicity in sheep, which can result in health hazards
or even death if improperly managed.
IV.  Due to its high moisture content, UMS needs to be stored in appropriate conditions to
prevent spoiling. Managing large, heavy UMS can be difficult as well.




VIL

VIIIL

IX.

Factors such as processing and maturity might alter the digestibility of UMS, which in turn
can affect the absorption of nutrients and overall feed efficiency for sheep.

Reduced feed quality and possible health hazards for sheep can result from UMS's
susceptibility to mold growth and deterioration during storage, caused by its high moisture
content.

There may be seasonal variations in the availability and quality of UMS, which could
impact its appropriateness as a regular feed source for sheep all year round.

Transporting UMS to outlying or rural regions with a high concentration of sheep farms
could be a logistical nightmare and a financial burden for the farmers.

The adoption and application of UMS by sheep producers may be hindered by regulatory

restraints or prohibitions in certain places regarding animal feeding.

1.5 Research's scope in Bangladesh

i.
il.
iti.
iv.
V.
vi.
vii.

viii.

ix.

Analyzing the nutrition of UMS that are available locally.

Assessing its effect on the health, growth, and feed efficacy of sheep in Bangladesh.

An economic assessment of the application of UMS in sheep management.

Concerns regarding the environment and long-term viability.

Investigation on processing methods to enhance the quality of UMS.

Methods to encourage farmers to use UMS.

Policy and regulatory implications for UMS use in Bangladesh.

Investigating novel ways for incorporating UMS into various agricultural systems,
including mixed farming, smallholder operations, and intensive production units.
Identifying gaps in current knov:rledge and research objectives for UMS use in sheep
production in Bangladesh, as well as offering future research and partnership opportunities.
Analyzing the potential for urea toxicity in sheep given UMS and finding ways to reduce
it through feed management and formulation expertise. Also, checking in on the general

well-being and health of sheep fed UMS-based feeds.




xi.  Assessing the environmental impacts of UMS production and consumption in Bangladesh
on land use, water quality, and greenhouse gas emissions. Finding sustainable methods to

reduce environmental impact and maximize resource efficiency.

1.6 Some restrictions that were placed on the research

i.  Theresearch did not extend throughout Bangladesh. It was limited to the Khulna University
campus in the Khulna District.
ii. The sheep were particularly vulnerable to a wide variety of diseases and infective
organisms.

iii.  The housing arrangement for the sheep is not optimal.




Chapter 11

Literature Review

2.1 Existing condition of sheep in Bangladesh

Livestock is a crucial sub-sector of agriculture in Bangladesh, benefiting significantly to the
country's national economy (Sarma et al., 2014). Approximately 80 to 85% of households in rural
areas engage in livestock farming, with a majority of them being landless, marginal, and small-
scale agricultural producers (Hossain et al., 2016). Livestock can be regarded as a source of
immediate cash income for rural farmers, which can be readily sold or exchanged (Hossen et al.,
2008). The majority of the population in Bangladesh is impoverished, leading to widespread
malnutrition. The livestock sector contributes around 1.66% to the national GDP and experiences
an annual growth rate of 3.21% (DLS, 2015). Sheep play a crucial role in the agricultural sector of
Bangladesh, serving as a significant source of revenue and food for poor farmers and contributing
to their socio-economic status (Hossain et al., 2018; Sarker et al., 2017). It has a global distribution,
as documented by the Food and Agriculture Organization (FAO, 2008; Haque et al., 2020). Over
the past twelve years, the sheep population has grown by a factor of 2.5, with an annual growth
rate of 5% (BBS, 2008). About 3.537 million sheep heads are distributed throughout the country
and the sheep is the 3rd largest livestock population in the country (DLS, 2019). The majority of
the sheep are native to the area, with only a small number being crossbred. These sheep have the
ability to give birth twice a year and have many offspring (Bhuiyan, 2006). It is believed that native
lambs can tolerate high ambient temperatures in a tropical setting (Rashid et al., 2013). The Jamuna
basin lamb is extensively distributed on both banks of the Jamuna River in Bangladesh. The
Jamuna basin lambs are characterized by their modest body size, with males weighing an average
of 18.25 kg and females at an average of 15.22 kg. The body is covered in creamy white wool,
whereas the head and belly have black wool. The legs and belly have less hair. (Hashem et al.,
2020). This species exhibits a broad range of adaptability to various climatic situations and can be

found in all types of livestock production systems (Berihulay et al., 2019).




2.2 Weight during birth, weaning, and maturity of native lambs

It was noticed that the average birth weight of lambs was 2.90+0.50 kg (Musa et al., 2005), whereas
Sarder et al. (2015) identified that the overall birth weight of lambs was 0.96+0.23 kg. The weaning
period was approximately three months was determined (Musa et al., 2005; Hashem et al., 2020).
There have been much variations noted for sex in terms of birth weight and weaning period, which
are influenced by genetic, physiological, litter size, ewe weight at parturition, and environmental
factors (Berruecos, 1975; Combellas et al., 1979). According to some findings, the average birth
weight of lambs under enhanced production methods was 2.6 kilograms, and around 1.3 lambs
were born for every delivery (Combellas, 1980). The average birth weight of male and female
lambs in the Jamuna basin was 1.47 kg and 1.45 kg, respectively, while their weaning weight was
6.77 kg and 6.51 kg (Hashem et al., 2020). Despite a slight gender gap at birth, male Jamuna basin
lambs maintained a slightly greater mean body weight than their female counterparts throughout
the whole 12-month experiment. In Rajshahi and Mymensingh, the average lamb birth weight,
weaning weight, and mature weight were 1.7 vs. 1.3 kg, 8.9 vs. 6.9 kg, and 24.9 vs. 19.4 kg,
respectively (Al Mansur et al., 2018). Lamb birth weight was reported to be 1.2 kg (Husain and
Amin, 2003) and to be between 1.00 and 1.33 kg in the supplemented and controls groups (Zohara
etal, 2014; Al Mansur et al., 2018) found that the mean weaning weight of native lambs was lower
than the weaning weights of other breeds (Awgichew, 2000; Tibbo, 2006). They discovered that
the mature body weight of Rajshahi sheep (24.9£7.3 kg) was significantly greater (p<0.001) than
that of Mymensingh sheep (19.4+2.7 kg). The influence of breed may be the cause of this increased
mature body weight. The average adult body weight of male and female sheep in the Jamuna basin,
Barind, and Coastal belt was 17.84, 14.62; 16.85, 15.95; and 19.19, 16.16 kg, respectively, as
determined by (Asaduzzaman et al., 2022). In a study conducted that the researchers found that the
average birth weight and weaning weight of Bengal sheep raised in semi-intensive and intensive
methods were 1.56 and 1.60 kilograms, and 7.3 and 7.7 kilograms, respectively (Sultana et al.,
2011). Black Bengal goats and native sheep had average mature body weights of 19.03 and 19.35
kg, respectively (Murshed et al., 2014). The sheep's initial and end body weights were 12.3+0.60
and 12.5+0.57, 12.33+0.33 and 12.83+0.33, and 12.66+0.88 and

13.0+0.57 kg for the sheep exposed to heat for 4 and 8 hours, respectively (Rana et al., 2014).




2.3 The care and management of sheep in coastal areas

Sheep were not given water by a significant portion of farmers (66.70%). However, the vast
majority (62.50%) of those who provided water took care to assure its safety. It should be noted
that many of these farmers did not utilize a waterer. The sheep received a mixture of 100% green
grass, 95.90% tree leaves, 36.40% concentration feed, and 20.80% rice straw. A significant number
of farmers grazed their sheep continuously from sunrise to sunset. The sheep are reared in
traditional feeding systems, grazing on harvested or fallow lands, roadways, and canal sides.
Additionally, they consume grass and aquatic plants in knee-deep water (Sultana et al., 2010). Most
sheep farmers (63.50%) employed staff to manage their flocks. There were two separate types
among farmers. However, in char or coastal areas as well as on level land, sheep are mostly raised
by family members with little to no outside assistance, according to Sultana et al. (2011).
Approximately 46.90% of small-scale farmers maintain a flock of 5 to 20 sheep, Large-scale
farmers, on the other hand, usually keep between 20 and 200 sheep in their herd. Every farmer
cleaned their sheep, and most of them also periodically administered anthelmintics (53.10%) and
were given vaccines (53.10%). The goal of all farmers' sheep farming was to produce meat.
Additionally, 33.33% of farmers were keeping sheep as a longstanding family heritage. In order to
achieve optimal output, it is necessary to consider the climatic conditions and production system
while designing shelters or houses for sheep and goats (Hamito, 2009). The preceding discourse
implies that grazing on verdant vegetation and providing tree foliage were the primary methods of
feeding. However, a significant number of farmers lacked knowledge regarding water safety. A
significant number of these farmers hired personnel to rear sheep, and a large proportion of them

used vaccines and antibacterial medications to prevent worm infestations.

2.4 Prospects of sheep farming in Bangladesh

In several nations with industrialization, lamb farming plays a vital role in economic development.
Reduced birth weight, average daily gain (ADG), and slaughter weight, as well as reduced revenue
in sheep farming in Bangladesh, are all associated with the constraints of inadequate and poor-
quality feeds (Alemu, 2008; Hossain et al., 1997). Sheep are a type of small ruminants that exhibit

gregarious behavior. They mostly rely on natural grasses found in fallow land, roadsides, crop
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fields, and canal sides for their sustenance (Sultana et al., 2011). The sheep's capability to
reproduce and be productive will be negatively impacted by the rise in body temperature, which is
linked to a significant decrease in feed intake, a redistribution of blood flow, and adjustments in
endocrine performing (Alam et al., 2013). The main obstacle limiting the productivity of sheep in
subtropical and tropical regions is the high ambient humidity and temperature (Marai et al., 2001;
Hashem et al., 2013; Hossain et al., 2021). The Jamuna basin, the Barind tract, and the coastal belt
areas are the three natural zones where around 32% of Bangladesh's (2.7 million) sheep are grown
(DLS, 2021). It's interesting to note that Asia is residence to the majority of the world's sheep
populations (64.43%) and 25.32% of all sheep breeds (Hossain et al., 2018). Although there are
enough of these sheep, they don't perform well at all. One of the most significant factors restricting
Bangladesh's lamb output is nutrition. Roughages make up over 90% of the feed that ruminants
eat, as is known. Due to their natural capacity to adapt to difficult environments, the majority of
sheep are easily maintained in rural areas. However, poor management and feeding techniques can
only partially meet the animal protein needs of these areas (Hashem et al., 2020; Sarder et al.,
2022). Compared to goats, sheep are more resistant to viral and parasitic diseases, and they require
less care when raised on natural grass (Ahmed et al., 2018). Sheep have an impact on the
production of livestock and revenue. However, low genetic values prevent a farmer with a large
sheep herd from being productive. Reduced growth rate and subpar reproductive outcomes are the
outcomes of this production strategy, which leads to significant financial losses. In Bangladesh,
sheep are domesticated solely for their meat, which is typically killed and consumed by humans.
In Bangladesh, 7.17% of all livestock are comprised of sheep and goats (DLS, 2021). More than
ninety eight percent of the production of goats and sheep is raised by rural farmers. In Bangladesh,
over 70% of the rural population works in agriculture either directly or indirectly, with 85% of
them being landless farmers with little to no land used for their homestead (DLS, 2021). There is
a great chance for the growth of the sheep-producing community in Bangladesh's rural areas due
to the country's increasing demand for lambs and the availability of suitable land in Bangladesh. It
is absolutely necessary to make smart business decisions from the very beginning of the planning
process all the way to the marketing and sale of the lambs, wool, or milk products on the market.
Establishing a sheep farm requires a substantial financial investment, just like starting any other
type of farm, whether it's a stand-alone venture or a way to expand an already-existing farm. It

may be highlighted to use sheep and other uncommon species as meat producers. Currently, sheep
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farming is receiving a lot of attention from the Department of Livestock Services (DLS), and
farmers are eager to start raising sheep in order to produce enough lamb to meet Bangladesh's
current meat demands. Energy and protein content in feed have an important effect on goat and
sheep meat production (Sultana et al.,, 2010). Sheep productivity benefits greatly from good
management and nutrition (Sarker et al., 2017; Sun et al., 2020;). However, depending on the
breed, age, and length of stay of the animal upon entering the feedlot, as well as additional
variables, the sheep's growth performance, yield, carcass quality, and noncarcass parts under

feedlot circumstances may vary (Moniruzzaman et al., 2002).

2.5 Properties of rice straw

One of the most widely grown cereal crops in the world is rice., and the majority of South and
South-East Asian countries are responsible for the cultivation of it. The biggest crop leftovers of
all the cereal crops are produced by the production of rice, with 330 million metric tons produced
(Van Soest, 2006). Considering rice straw has a low protein content and digestibility, fewer animals
are produced using it as the main source of nutrition.

Contrasting to other cereal straws, rice straw is distinct due to its high silica content and low lignin
content (Jackson, 1977; Van Soest, 2006). While ammonia treatment does not eliminate silica, it
severely destroys the cuticular layer, providing rumen bacteria access to the material for eventual
digestion (Ha et al., 1994). The health benefits, digestibility, and lignin and silica concentrations
of straw vary according on the variety and region (Singh & Singh, 1995). According to
AgbaglaDohnami et al. (2003), there is actually more lignin and less silica in rice straw cultivars
from Europe. Therefore, gathering straw from South Asia will be beneficial in observing their
digestibility through the use of innovative supplements. Less phosphorus than what animals require
for healthy growth and reproduction can be found in rice straw (Jackson, 1977). A positive calcium
balance was seen in some rice straw samples (Nath et al., 1969), while a negative calcium balance
was observed in others (Negi, 1971). Phenolic substances are crucial to the diet of ruminants.
Though there isn't a lot of information on phenolic compounds in rice straw, (Vadiveloo, 1992)

revealed that rice straw contains 90g kg™ of ytterbium precipitable phenolics.
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2.6 Enhancement of straw using alternative means

The rising cattle business faces significant constraints due to a lack of farmed fodder, particularly
during the seasonal dry period. Future feed resources for cattle will have to come from byproducts
of human food production, such as harvesting cereals (Devendra & Leng, 2011; Laconi &
Jayanegara, 2015) Products that can be utilized as animal feed include rice bran and rice straw,
which a‘re especially significant. But feeding rice straw to the animals on its own is insufficient to
give them with enough nutrients for development and production because it contains low protein,
highly lignified fiber, silica, and low digestible components (Van Soest, 2006). Additionally, rice
straw contributes to a decrease in feed intake due to its poor rate of passage and ruminal
degradation rate (Sarnklong et al., 2010). Due to increased acetate production at the expense of
propionate, low quality roughage of rice straw has also been linked to increased intestinal methane
emission (Jayanegara et al., 2013). Various methods can enhance the nutritional value of rice straw,
including physical techniques such as chopping, grinding, and soaking, chemical treatments like
alkali treatments using sodium or calcium hydroxide, ammoniation, or urea treatment, and
biological approaches such as using fiber-degrading enzymes and white rot fungal inoculation
(Sarnklong et al., 2010). Out of all the methods, the treatment of rice straw with urea is the most
practical and cost-effective way to enhance its nutritional content. Ammonia is absorbed into the
cell walls of rice straw as it dissolves in water. Then, the bond between lignin and cellulose or
hemicellulose is broken. Since rice straw naturally has less nitrogen than other straws, the residual
urea in the processed straw contributes a substantial amount of nitrogen. This nitrogen is important
for rumen microbial protein synthesis, which contributes to the animal's metabolizable protein
demand. Applying urea at a concentration of 26% in dry matter has been proven to enhance the
digestibility of rice straw by 2-100% (Van Soest, 2006) and enhance the production of animals
(Gunun et al., 2013). Additives including urea and molasses have been used in studies to enhance
the forage ensiling process's fermentation quality (Cherdthong et al. 2021). Molasses has been
shown in multiple investigations to promote lactic acid fermentation and decreasing silage pH
(Zhao et al., 2019). Via ammonification, urea acts as a delignifying agent and a source of nitrogen
(Mapato et al., 2010). It also extracts polymerized silica from the leaf sheath and leaf blade.
Another supplement is urea molasses multi nutrient block (UMMB). A dietary supplement called

urea molasses multi-nutrient block' (UMMB) can improve how well poor-quality roughages are
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used. It accomplishes this by meeting the rumen bacteria' nutritional needs and fostering an
environment that is more conducive to the fermentation of fibrous material. This ultimately causes
a rise in the synthesis of volatile fatty acids and microbial protein (Makkar et al., 2007), (Lestari
et al., 2016) discovered during their research that UMMB can provide ruminants with energy, non-
protein nitrogen, vitamins, mineral supplements, and other necessary nutrients. In Mecheri lambs
(Muralidharan et al., 2015), working bullocks (Kerketta et al., 2017), bulls (Liu et al., 2001), bulk
cattle (Li et al., 2014), and crossbred cows that produce milk (Misra et al., 2006), the use of UMMB
had an encouraging impact on body weight increases, feed intake, and blood biochemical

parameters.

2.7 Properties of molasses

Molasses is a term that is used to describe a wide range of by-product feeds that are obtained from
crops that are high in sugar. It is a thick liquid that is dark in colour and has a consistency similar
to that of syrup. When sucrose can no longer be obtained from the latter in a way that makes it
useful for its intended use of simple crystallization, it is the residue that remains after sugar
extraction (Piccioni, 1962). Nevertheless, molasses cannot be sufficiently described by this term.
While sucrose comes from the trunk medullary tissues of sugar cane (Saccharum officinarum), it
comes from the deep root of sugar beets (Beta vulgaris). Molasses is a completely different
component. There is no doubt that the byproducts that are produced as a result of these procedures
are identical; However, they do exhibit distinct organoleptic and nutritional features that are neither
insignificant nor difficult to estimate. Molasses, when present in ruminant diets in low levels,
serves as a vehicle for other nutrients, such as urea and minerals. This seems to be the most
appropriate role for molasses. Because of its high concentration of readily fermentable sugars,
molasses is considered an energetic feed ingredient. Regardless of the source of the molasses, this
remains true. That being said, it also contains a lot of mineral salts, which are highly bioavailable.
Due to its low cost, it is a highly popular feed ingredient that may be utilized in diets and feed
formulations for a wide range of species that are relevant to zootechnical researchers. It can also
be used as a partial replacement for cereals, as it provides approximately two thirds of maize's

energy content. In terms of certain physical-chemical qualities and the substance's overall energy
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worth, beetroot and cane molasses are rather similar. In all instances, the liquids in question have

a high density (Piccioni, 1962; El-Said, 2002) and a pH that varies between 5 to 5.8.

2.8 Impact of molasses on the metabolic processes of the rumen

It was discovered that supplementing the diet of calves fed hay with 1.3 kg of glucose per day
resulted in a doubling of the number of bacteria in the rumen contents (Bortree et al., 1946). When
a same amount of starch was added, the number of bacteria remained the same as when hay was
used alone. The amount of bacteria in the rumen contents increased linearly from 60 to 115 billion
per milliliter when cane molasses was fed to cows on a hay diet in increments of up to 3.6 kg per
day (which made up up to 35% of their diet) (Foreman & Herman, 1953). The two prevailing
bacterial forms were single cocci and short rods, both of which exhibited an increase in frequency
with higher concentrations of molasses. The bacteria, which had a rodlike structure, had been
identified for their ability to break down cellulose. However, it was observed that the digestion of
cellulose was hindered when the diets had higher amounts of molasses. It is possible that the broad
classification of bacteria by shape was not accurate, as research has demonstrated that introducing
more corn grain to corn stalk diets reduces the number of cellulolytic bacteria in the rumen. This
reduction is exactly proportional to the decrease of cellulose digested (Henning et al., 1980). When
the amount of molasses in the diet was increased from 0% to 20%, it was found that the population
of protozoa (particularly, ciliates) in the rumen dropped by about 320,000 to 158,000 per milliliter
of rumen contents (Foreman & Herman, 1953). Nevertheless, the number of protozoa per milliliter
rose to 323,000 when the amount of molasses was raised to 35% of the diet. Research revealed
that cows fed a diet of meadow hay responded similarly to injections of fructose and glucose into
their rumen (Sutton, 1968). But when xylose and arabinose were employed as infused sugars, no
similar reaction was found. Following infusions of glucose and fructose, cows fed a diet consisting
of flaked corn exhibited an increase in the molar proportion of butyric acid (Sutton, 1969).
Conversely, it was found that whereas glucose lowered the amount of acetic acid, fructose
decreased the percentage of propionic acid. Pentose sugars reduced the amount of butyric acid and
raised the fraction of propionic acid. Several investigations were carried out to find the cause of
the decline in milk production efficiency that occurred when dairy diets with a low percentage of
molasses (10%) were consumed. The molar proportion of butyric acid in the rumen was shown to

significantly rise when breastfeeding cows' diets included up to 9% sucrose (Owen et al., 1967,
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Kellogg and Owen, 1969). Nevertheless, no regular trends in the proportions of propionic or acetic
acids were found. The inclusion of molasses was found to improve the digestion of cellulose.
Remarkably, unlike dextrose, sucrose, or starch, which had a depressive impact when given in
identical proportions, molasses did not impede cellulose digestion even when considerable
amounts (33 and 50% of the medium) were added to the fermentation medium (Arias et al., 1951).
It was showed that molasses ash is the catalyst for enhancing the in vitro digestibility of cellulose
(Burroughs et al., 1950; Burroughs et al., 1951). Further experiments on animals showed that
supplementing with molasses significantly decreased the amount of dry matter that grazing steers
could digest, with the amount of depression being correlated with the amount of molasses ingested
(Brannon et al., 1954). Research conducted (Martin et al., 1981; Johnson et al., 1942) showed that
adding molasses to diets based on pasture increased the dry matter's digestibility. On the other
hand, it adversely affected the cellulose and crude fiber digestibilities, suggesting a decrease in the

digestibility of the feed component. AN
v ] ’,—'F‘"“‘-\.(/’;.

2.9 Molasses in diets for weight gain

In order to improve the rate of weight gain and dry matter utilization, it has been demonstrated in
several studies (Bray et al., 1945; Lofgreen & Otagakit, 1960; Bradley et al., 1966; Brown et al.,
1967; Lishman, 1967) that cattle nearing the end of their developmental stages benefit significantly
from concentrate diets that contain 2 to 10% cane molasses. In only three of the investigations that
were analyzed (Van Niekerk and Voges, 1976; Heinemann & Hanks, 1977; Kargaard & Van
Niekerk, 1977) did feeding 1920 up to 10% cane molasses not increase animal performance when
compared to a control treatment. The use of tiny amounts of molasses did not significantly affect
carcass quality in either of the aforementioned investigations. The studies show compelling
evidence that supplementing finishing diets with up to 10% molasses increases nitrogen utilization,

improves energy and fiber digestibility, also boosts microbial activity (Crawford et al., 1978).
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2.10 Preparation of urea molasses straw

The urea and water were first mixed with the molasses in a bowl. After that, a thick
paste was created by thoroughly mixing the molasses mixture with the little pieces
of straw. After that, the mixture was moved to an airtight dish and compacted in a
dark room for two to three hours. The UMS were prepared, trimmed to a weight of
2 kg, and then distributed to the experimental group (Islam et al., 2023).

Table 2.1. Composition of urea molasses straw (Islam et al., 2023)

Ingredients Amount (kg) Percentage (DM basis)
Straw 10 83

Molasses 2.5 15

Urea 0.25 2

Water 5 litter

2.11 Effect of UMS feeding on body weight of steers

The steers' body weight on the first day of the experiment did not differ signiﬁqantly among the
UMS-treated group and the group that was not treated (Figure 2.1). Nevertheless, the steers treated
with UMS had significantly greater body weights from days 15 to day 90 of the study compared
to the steers in the untreated group that did not receive any treatment (Figure 2.1). When comparing
the body weight of the UMS treated steers to the untreated steers in the control group at days 15
and 30, there was a significant increase (p<0.05) (Figure 2.1). Steers treated with Urea molasses
straw showed significant increases in body weight at day 45 and 60 (p<0.01), as well as day 75
and 90 (p<0.001), compared to the control group (Islam et al., 2023).
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Figure 2.1. Body weight as a result of UMS feeding. The Figure shows the mean body weights
from day 1 to day 90. Groups A and B are the UMS-treated group and the control group (normal
straw). The mean + SD of ten animals per group was used to express all the data. The results
between the two groups were compared using an unpaired t-test. Here, *** denotes statistical

significance at the 0.1% level (p<0.001), ** denotes significance at the 1% level (p<0.01), and *
denotes significance at the 5% level (p<0.05) (Islam et al., 2023).

2.12 Impact of UMS feeding on milk production

Figure 2.2 shows that the average milk yields for the control and treatment groups were 1.83 +

0.79 and 2.5 + 1.01 kg day™, respectively. This outcome was corroborated in part by Islam &
Huque (1995). Between the two groups of cows, there was a statistically significant difference in
milk yield (p < 0.01). In this experiment, the treated group accomplished around 42% more milk
than the control group, even though the cows in both the control and treated groups produced more
milk than they initially did. Additionally, the treatment group consistently produced significantly
more milk than the control group, month-by-month, during lactation. Investigations show that
UMS has a favorable impact on native cows' ability to produce milk. Numerous studies have
reported that supplementing cows' diets with urea and molasses increases their milk production

(Saadullah, 1991; Davison et al., 1986).
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Figure 2.2. Effect of UMS feeding on milk yield (Hossain et al., 2002).

2.13 Effect of urea molasses straw on beef fattening

As per Chowdhury & Huque (1998), Table 2.2 displays the growth performance of the
experimental bulls in both the treatment and control groups. The treatment group had a greater
average daily body weight gain of 492.67+29.09 g than the control group, which had an average
daily body weight growth of 365.33+42.85 g. It is clear that UMS had a positive effect on live
weight when comparing the average live weight of the bulls in the treatment group and the control
group. But this impact isn't noticed until a few weeks after the bulls are given UMS. The average
live weight of the bulls in the treated group was 132.95 kg, while the control group's life weight
was 123.75 kg. This suggests that UMS has a substantial effect on increasing the live weight of the
bulls (p<0.05). A daily live weight change of 292 g was recorded for UMS, 125 g for UGS, and 19
g for US during the experimental period (Chowdhury & Huque, 1998). It was determined that
supplementing with easily fermentable nitrogen (urea) alone is insufficient for optimizing rumen
function (Chowdhury & Huque, 1998). They found that a supply of easily fermentable energy is
also necessary. Rice gruel is less efficient than molasses in increasing voluntary intake and

providing amino acids of microbial origin for absorption from the small intestine. Bulls treated
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with molasses had a greater availability of substrate for protein synthesis and gluconeogenesis
compared to those supplemented with rice gruel. Twelve to eighteen months old male Limousin x
Jersey cattle were fed a meal consisting of fifteen percent wheat straw and eighty percent sugar
beet pulp, or a diet supplemented with fifteen percent zeolite (Colpan et al., 1995). 333.25 kg and
354.80 kg, respectively, were the final live weights at the end of the feeding. There was a daily
average rise of 1132 g and 12469 g. This result is in line with the findings of (Chowdhury & Huque,
1998).

Table 2.2. Body weight gains (kg) of bulls during the experimental period for 21 weeks

Attributes  Controlled group " UMS treated group
Initial body weight 95.33+12.74 95.33+6.83

Final body weight 150.1749.78 169.23+3.06

Total body weight gain 54.83+6.45 73.90+4.36

Source: Chowdhury & Huque (1998)

2.14 Impact of UMS feeding on calves' weight gain

The calf weight gain averages were 96.99 = 15.30 g day™' in the control group and 139.35 + 29.69
g day” in the treated group. This was backed by Sahoo et al. (1990) and Daniel et al. (1986). A
statistical study revealed a significant difference (p<0.01) between the two groups' calf weight
gains. Taking UMS and concentrate mixture allowed for a higher weight gain. Early on in the trial,
the calf weight increase was not very satisfactory; but, later on in the trial, it performed better.
Daniel et al. (1986) achieved similar results. Because the calf's rumen was well-developed and

capable of effectively using the UMS in the later stage.

2.15 Nutrition utilization by goats from different feeds

Table 2.3 illustrates the digestibility of various diets as stated by Talukder et al. (2016). The
Talukder et al. (2016) suggested that there were no significant variations among the different
dietary groups of animals in terms of dry matter (DM), crude protein (CP), acid detergent fibre
(ADF), and organic matter (OM). However, the digestibility of the silage group was slightly greater
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compared to the other groups. The current research shown that the utilization of old feeds did not

have a significant impact on the digestibility of the entire diets provided to the animals.

However, the silage diet exhibited somewhat higher values for digestibility of dry matter (DM),
crude protein (CP), acid detergent fibre (ADF), and organic matter (OM). The correlation between
intake and digestibility was not always stable; substances that are highly digested may be
consumed poorly, and vice versa (Wilson, 1977). There were significantly different variations
(p<0.05) seen in the mean values of nitrogen retention (%) data. There were notable disparities in
the average values, with the silage group of animals exhibiting much higher values compared to
the UMS and UTS groups. The nitrogen balance study results clearly shown that silage had a
considerable beneficial impact on nitrogen retention in the animals' bodies. The results suggested
that the elevated nitrogen concentration in silage had a beneficial effect on the preservation of
nitrogen in the animal's body. This has been shown in the notably greater growth rate of animals
in the silage groups compared with the other groups, as was previously mentioned.

Table 2.3. Nitrogen balance and nutrient utilization in goats given concentrate-fortified forage
silage

Parameters UMS UTS Silage SED Level of sig.
Digestibility (%)

DM 70.01 70.01 73.00 3.11 NS

CP 58.01 57.01 59.01 4.13 NS

ADF 71.01 67.01 70.00 2.85 NS

OM 66.56 68.60 69.71 1.78 NS
N-retention (%) | 30.33 29.10 34.00 291 *

# UMS, UTS, Silage; Mean values in a row with different superscripts differ significantly, NS=
Non-significant, *P <0.05. DMI= Dry matter intake, MEI= Metabolizable energy intake, MJ=
Megajoule.
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2.16 Impact of UMS feeding on factors related to hematological health

At the conclusion of the trial, Figures 2.3 to 2.5 show the hematological measurements (TEC, Hb,
PCV, TLC, and DLC) of the steers from the treatment and control groups. When comparing the
TEC and Hb levels of the treated steers to the untreated steers in the control group, a substantial
(p<0.01) rise was observed. Likewise, when compared to the untreated steers in the control group,
the packed cell volume (PCV) of the steers in the treatment group demonstrated a significant
increase (p<0.05). When it came to TLC, there were no appreciable variations between the groups
receiving treatment group's cattle and the control group's untreated steers (Figure 2.3).The
percentages of neutrophil, eosinophil, basophil, lymphocyte, and monocyte in the DLC case did
not show any significant changes between the steers in the treatment and control groups (Figure
2.5):
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Figure 2.3. Impact of UMS feeding on PCV, Hb, and TEC. The figure displays the mean TEC, Hb,
and PCV values. Group B is the UMS-treated group; Group A is the control group (normal straw).
The information was presented as the mean + SD of ten animals per group. To compare the

outcomes between the two groups, an unpaired t-test was employed. The following are the
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statistical significance levels: **= p<0.01) at the 1% level and *= p<0.05 at the 5% level (Islam et.
al., 2023).
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Figure 2.4. The impact of consuming UMS on TLC: The TLC mean values are displayed in the
figure. Group B: the UMS-treated group, and Group A: the control group (normal straw). For every
group of ten animals, the mean = SD was used to express the data. To compare the outcomes
between the two groups, an unpaired t-test was employed (Islam et al., 2023).
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Figure 2.5. UMS feedmg's impact on DLC. The following are the mean values for neutrophils,
eosinophils, basophils, lymphocytes, and monocytes. Group B is the UMS-treated group, and
Group A is the control group (normal straw). The data is given as the mean = SD of ten animals

per group. A t-test without pairing was used to compare results between the two groups (Islam et
al., 2023).
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Chapter 111

Materials and Methods

Materials and procedures provide in-depth information regarding the procedure that had been
carried out throughout the course of the research. A part under "method" explains the procedure to
carry out the work, while the "materials” section describes the raw materials, tools, and other items
that were utilized in an experiment. The essence of a scientific paper lies in its ability to
demonstrate credibility and validity. The term "research methodology" refers to the precise sets of
methods or strategies that are utilized in order to find, select, process, and evaluate information
pertaining to a subject. The methodology section in a research report gives the reader the
opportunity to assess a study's general validity and dependability critically (Morrison et al., 2021).
The term "research methodology" refers to a methodical approach to solving a research challenge.
The current study was conducted to determine the effect of urea molasses straw (UMS) on the
growth performance of crossbred sheep. In order for the researcher to obtain a structured summary,
he was required to carefully observe and collect data that was tenable, effective, and dependable.
It was necessary to collect the precise data at a predetermined time period in order to accomplish
the goals. Within the scope of this chapter, I have covered the methodologies and processes that

were utilized in the execution of the study.

3.1 Study area

The research was carried out at Agrotechnology Discipline, Khulna University in Khulna,
Bangladesh. It is situated near Gollamari, which is in the Khulna district of Bangladesh, close to
the Sher-e-Bangla Road and the Moyur river. The research region is under Harintana Police station.
Under the Ganges Tidal Flood Plain, this region is part of the Agro-Ecological Zone (AEZ)
(Rahaman et al., 2019). It is located at a latitude of 22.80 degrees north and 89.53 degrees east that

the research facilities are located.
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3.2 Design of experiment

Twelve sheep of 1 year of age was divided into 4 treatment groups having tree replications for
each. The experimental animals were weighed individually, blocked into four groups based on their
initial live weight and randomly assigned to three different time periods of urea molasses feeding
where one group (control: To) was allowed to graze for 10 hours daily without feeding urca
molasses straw. Among the treatment groups, three different time period of urea molasses straw
(UMS) feeding were 1-hour, 1.5-hour and 2-hour in addition to the 10-hour of grazing of the
control group. The trial design was based on Randomized Complete Block Design (RCBD).

The following parameters of sheep was be recorded during the feeding trial: a)
Body weight (kg)

b) Growth rate (g/day)

c) Survivability (%)

3.3 Housing of the experimental sheep

The traditional goal of housing sheep was to protect them from predators and bad weather, as well

as to provide an extra urea molasses straw feeding. The residence has all the necessary amenities.

Photograph 3.1. Shed for crossbreed sheep
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3.3.1 Floor

During two thirds of the trial, the sheep were housed on a bamboo slate floor; for the remaining

one-third, they were moved to a sturdy construction house with a timber slate floor.

Photograph 3.2. Floor for sheep

3.3.2 Water facilities

The sheep had plenty of fresh water inside their shed. In addition, each animal group had its own

waterer in the enclosure.

3.3.3 Ventilation

The sheep shed had been provided with adequate ventilation systems.
3.3.4 Sanitation

The living area was kept as dry as possible, and the entire shed, including the feeders and waterers,
was cleaned every day in compliance with the regimen. Sanitation and appropriate housing
measures were put in place to prevent parasites, bugs, and diseases. Experimental sheep receive
vaccinations and dewormed. Getting rid of the hook, round, and tape worms that commonly infest

animal bodies is the technique of deworming. To deworm the animals, an injection of the
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antihelminthic drug A-Mectin Plus was administered. The sheep received these immunizations
right away and then again after three months. The proper route and dosage were followed for

administering the vaccines. The vaccination and deworming schedule are presented in Table 3.1.

Table 3.1. The vaccination and deworming routines for the experimental animals are as follows

Date Name of vaccine/deworming Dose per sheep Route
01.09.23 | A-Mectin Plus 0.5¢cc Sub-cutaneous
01.10.23 | PPR 1.00ml Sub-cutaneous
01.12.23 | A-Mectin Plus 0.5¢cc Sub-cutaneous

Photograph 3.3. Vaccination of sheep

3.3.5 Grazing of experimental sheep

The practice of grazing entails allowing livestock to consume weeds and other wild vegetations.
During the day, all of the sheep utilized in the experiment were allowed to graze in natural
grassland near the Agrotechnology Discipline field laboratory and along the road sides of the

Khulna University campus. They were restricted to the shed at night. The experimental sheep were
allowed to graze from 9:00 a.m. to 6:00 p.m. every day.
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3.4 Composition of urea molasses treated straw

ﬁ
The ingredient composition of urea molasses straw is presented in Table 3.2. Proximate
composition of urea molasses straw is presented in Table 3.3.
Table 3.2. The ingredient composition of urea molasses straw
SL. No. Ingredients Quantity (%)
01. Molasses 15
02. Urea 3
03. Straw 82
~ 3.5 Procedure of making urea molasses straw (UMS)
» Average 8.2 kg of dry and clean straw was chopped into small pieces and it was spread on
a polyethene sheet.
* Three hundred grams of urea and 1.5 Kg molasses was mixed properly with 4 L of fresh
water in a bucket.
« Half of the urea-molasses mixture was poured with a sprinkler onto the straw and mix well
to ensure even distribution.
* Straw was turned and remaining half of the solution was spread over the straw evenly.
¢ The prepared UMS was covered with a polythene sheet to prevent the evaporation of
nitrogen.
w(
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Photograph 3.4. Preparation of Urea molasses straw (UMS)
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3.6 Composition of UMS for experimental sheep

3.3. Proximate composition (%) of urea molasses straw fed to the experimental sheep

Proximate components Mean + SEM
Dry matter (DM) 36.67 00
Crude protein (CP) 8.47+0.08
Crude fiber (CF) 26.25 £ 0.23
Ether extract (EE) 1.06 £ 0.14
Ash 17.39£0.29
Nitrogen-free extract (NFE) 46.82 +0.19
3.7 Animal adaptation

Urea molasses straw (UMS) was gradually adapted over a minimum of 7 days by feeding them on
a regular basis rather than all at once when the feeding period started. Because the animals'
consumption may be higher than usual, this is especially important if they were underfed. Urea
poisoning is more common in animals that are not acclimated to urea and eat quickly. Following
the adaption phase, animal intakes return to about those originally indicated (200 to 300 gm).
Setting a time limit on how long an animal could access the UMS was a straightforward way to
control intake during the adaptation phase. Generally, I offered them 20 minutes every day for the
first three days.

3.8 Urea molasses straw supplementation

Sheep in three treatment groups were given access to a urea molasses straw three time periods a
day—1.0-hour, 1.5-hour and 2-hour per day. The control group was not allowed to feed UMS. Urea
molasses straw was given for the allocated period of time in every morning. Three groups
consumed the urea molasses straw: one group consumed it from 7 a.m. to 8.00 a.m., another group
consumed it from 7 a.m. to 8.30 a.m., and a third group consumed it from 7 a.m. to 9.00 a.m. After

that, they were let to graze.
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3.9 Weight measurements of the experimental sheep

Each experimental animal was weighed individually. Every seven days, sheep weights were

measured and recorded by a digital scale capable of weighing up to 50 kg.

Photograph 3.5. Weight measurements of the experimental sheep

3.10 Record keeping of experimental sheep

Each animal was given a unique number that was used for identification. The following records

were kept regularly.
* Body weight (kg)

*  Growth rate (g day™)
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*  Survivality (%)

3.11 Data collection
All the relevant data like
* Body weight
» Mortality rate
*  Growth rate

* Deworming, vaccination and medication were recorded in a register regularly.

Body weights were measured on an empty stomach in the morning in every seven days, four times
a month. By deducting the prior weight from the current weight and dividing by the number of
days, the growth rate (g/day) was determined.

3.12 Proxilﬁate analysis
3.12.1 Crude protein analysis
Test procedures

Digestion

Using the DK 8 Heating Digester VELP SCIENTIFICA, the digestion process was fintished. The

weight of 1 gram of sample was measured to within +£0.1 milligrams. Twelve milliliters (98%) of
H2S04 and two catalysts were added to each sample before it was put in the digesting block. For
60 minutes, the sample was heated until the odors subsided, and the digesting block's temperature

was kept at 420°C. The sample was then cooled to between 50 and 60°C.
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The process of distillation

The distilation procedure was carried out by VELP SCIENTIFICA's UDK 129 Distillation Unit.
After the sample had been allowed to cool, it was combined with fifty milliliters of distilled water.
Along with the solution, fifty milliliters of sodium hydroxide were added. A fter that, the distillation
chamber received the digestion flask. A conical flask was filled with a 30 ml solution of boric acid,
and three drops of indicator were added. The water flow was adjusted earlier. The process of
distillation was carried out till the color of the indicator mixture solution did not change into a

green color.
Titration

The flask sample was then removed for titration. The next step was to add 0.1% H2SO4 drop by
drop using a burette pipe. The process was carried out repeatedly until the conical flask's solution
turned blue instead of green. The titration process was terminated when the color of the solution

changed. Next, the titrate's strength was noted.
Calculation

(m} HCL sample—ml HCL blank) xconc. HCL 14.007x100
CP=

Wight of samplex1000

3.12.2 Crude fibre analysis
Test methodology

An analysis of crude fiber was carried out utilizing the VELP SCIENTIFICA FIWE Raw Fiber
Extractor. A 1 g sample was placed in crucibles that had the channels fixed. With three to five drops
of n-octanol added as an anti-foam agent, 150 milliliters of 1.25% HCL were placed in the analyzer
flask. The fiber analyzer's switch was activated, and it was now operational. Boil for precisely
thirty minutes. Filter the residual agent thirty minutes later. It is recommended that washing be
performed three times using thirty milliliters (crucible filled to the top) of hot deionized water,
with each application requiring a connection to compressed air in order to mix the contents of the
crucible. The last wash was drained, and 150 ml of 1.25% KOH and three to five drops of an anti-

foam agent were added. Once more, after 30 minutes of boiling and three washings, the crucible
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was cooled with a final washing in cold deionized water. The crucible was then cleaned three times
with 25 milliliters of acetone while being stirred with compressed air. Using 25 ml of acetone, the
contents of the crucible were cleaned. Following that, the crucibles were dried in an oven at 1050
C for an hour, and they were chilled in a desiccator to determine their dry weight (F1). After cooling
in a desiccator (F2), the crucibles were put into a muffle and heated to 550° C for three hours to

reweight.

Calculation: Crude Fibre (%)

=Fl____-F2x100 ro

Where,

Fo = Weight of sample in gram

Fi= Weight of oven dried sample in gram

F>= Weight of ash containing crucible in gram

3.12.3 Ether extract analysis
Test method procedure:

The VELP SCIENTIFICASER 148 Solvent Extractor was used to analyze ether extract. Sample:
Three grams of uniformly powdered and weighed material (about one milligram) was placed in an

extraction thimble. Wet sample weight is equal to total weight - thimble weight.

Chemicals: petroleum ether at 40—60° C with a maximum residue evaporation of 10 mg/1.

After an hour at 125° C, the thimble was dried using sample drying.

Immersion: The extraction apparatus was filled with a sample that contained a thimble or a glass
crucible that held a dry, hydrolyzed sample. 40 ml of petroleum ether was added to the extract
collecting vessel after it had been weighed. Sample-filled thimble connected to the extraction unit
via a thimble connector. Immediately following the completion of the extraction unit, the flow of

cooling water and heating water began. The glass crucibles or thimbles were placed in the

"Immersion" position for 30 minutes after the solvent began to boil.
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Washing: A glass crucible or thimble was set in the "Washing" position for 60 minutes following

the 30-minute extraction period.

Recovery: Following washing, the submerged stopcock was closed, the condenser cooled, and the

solvent in the extraction vessel evaporated entirely.

Weighing: We weighed the extract-containing cups after they had cooled in a desiccator and had
been dried for 30 minutes at 125°C.

Calculation:

Ether Extract (%) =W__ 3-W2x100
w1

Where,
W1 = Weight of sample in gram
W2 = Weight of empty vessel in gram

W3 = Weight of vessel and ether extract in gram

3.12.4 Dry matter
Test procedure

Envelopes were initially weighted (W1). Following harvesting, the fresh shoot weight (W2) of the
UMS was measured, and the envelope was then filled with the sample before being dried in an
oven at 105 degrees Celsius for a period of twenty-four hours. The dried sample with the envelope
(W3) inside is then weighted.

Calculation:

Dry Matter (%) = W3 ___
—Wix100 w2

Where,
W1 = Weight of envelope in gram
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W2 = Weight of fresh sample in gram

W3 = Weight of envelope and dried sample in gram

3.12.5 Ash analysis

Test procedure

The crucibles were placed in a muffle furnace and heated to 600°C for half an hour. The crucible's
weight was noted (W1). A sample weighing approximately three grams was placed into a crucible
that had been coated with tar. The sample's weight was noted (W2). For six hours, crucibles were
kept in a muffle furnace at 600°C. The crucibles were placed in a desiccator with a vented lid after
being allowed to cool in a furnace to less than 20°C. Following rapid cooling in a desiccator to
room temperature, crucibles were weighed and the resultant weight was noted (W3). A single

decimal place was given for the estimated ash%.

Calculation

Ash (%) = w3
-Wix100 wz

Where,

W1 = Weight of crucible in gram
W2 = Weight of sample in gram

W3 = Weight of crucible and ash in gram

3.13 Data analysis

Data was collected and analyzed using R software on a PC. The study utilized analysis of variance
to examine the impact of urea molasses straw on sheep growth rate. A significance level of p<0.05
was set for mean treatment comparisons. A daily gain average was used to measure the sheep's
growth performance. Excel 2019 was used to amend the data. In order to accomplish the study's

goals, data were tallied and examined using a descriptive statistical approach.
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Chapter IV

Results and Discussion

4.1 Body weight of crossbred sheep (Kg)

At week intervals, the average body weight of the crossbred sheep that were fed urea molasses
straW for varied amounts of time is displayed in Table 4.1. Based on the data, it was observed that
the body weight increased as the duration of the UMS feeding time increased; nevertheless, there
was no statistically significant difference among the means (p>0.05). Sheep that were given a daily
supplementation time of two hours with UMS reported having the highest numerical body weight
in every single weight at a week interval. Since the sheep were allowed to graze on UMS
supplements, there was no noticeable change in the body weight of the sheep. Due to the abundance
of natural grasses in their grazing area, the various times of UMS supplementation did not have a
substantial impact on the percentage of their body weight that was affected. Based on the findings
of Hoque et al. (2019), it was determined that the beginning body weight crossbred sheeps of
control group (To: feeding of untreated straw) was 106.25+14.44 kg, whereas the treatment groups
(T1: Urea-molasses treated paddy straw (40%) + Concentrate mixture (40%) + Green Fodder (oat)
(20%) and T>: Total Mixed Ration (TMR) form of T1 ration) had 104.05+14.06 kg and
105.55+£12.22 kg initially. According to the findings of the statistical analysis, there was not a
significant difference between the groups could be found (p>0.05). They (Hoque et al., 2019) also
stated that the final average body weights of crossbred calves at the conclusion of the trial, which
lasted for a period of 90 days, were 140.35+17.74 kg, 153.15+17.27 kg, and 157.65+19.23 kg
respectively for the control group (To) and the treatment groups (T; and T>). It is evident that the
body weights of crossbreed calves are progressively rising with the increase in the proportion of
UMS. In the current research, the starting body weight of To (just 10 hours of grazing without
UMS feeding), T1 (UMS feeding for 1 hour along with 10 hours grazing), T> (UMS feeding for 1.5
hour along with 10 hours grazing), and T3 (UMS feeding for 2 hours along with 10 hours grazing)
were 13.19 £ 3.70 kg, 13.33 +2.83 kg, 13.12 + 3.23 kg, and 13.85 + 0.13 kg, respectively. After
13 weeks of receiving UMS supplementation, the ultimate body weight of the subjects in the Ty,
T, T2, and T3 groups was approximately 16.22 + 3.45 kg, 18.45 + 1.13 kg, 19.50 £+ 3.67 kg, and
21.90 £ 0.70 kg, respectively. It was evident from the current findings that the body weights of
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sheep gradually grew as the time duration of the UMS feeding was extended throughout the

experiment.

Table 4.1. Body weight (Kg) of sheep fed urea molasses straw (UMS) at different time periods

Weight category UMS feeding time (Kg; Mean + SE) Level of
No UMS 1-hour 1.5-hour 2-hour significance

Initial body weight 13.19+£3.70 | 13.33+£2.83 | 13.12+3.23 | 13.85+0.13 NS
Weight at week 1 13.48+3.75 | 13.67+2.63 | 13.52+3.15 | 14.51+0.69 NS
Weight at week 2 13.72+3.76 | 13.98+246 | 13.99+3.23 | 15.03£0.76 NS
Weight at week 3 1396 +3.75 | 1443+224 | 1448+3.35 | 15.60+0.87 NS
Weight at week 4 14224373 | 14.82+196 | 14.90+329 |16.16+0.90 NS
Weight at week 5 1440+£3.67 | 1524+1.67 | 1537+3.43 | 16.90+0.95 NS
Weight at week 6 1460+£3.57 [ 1557+142 | 1588+348 |17.57+0.74 NS
Weight at week 7 14.79+3.60 [ 1595+1.35| 1630+3.63 | 18.17+0.76 NS
Weight at week 8 1502+3.58 | 1630+1.29 | 16.70+3.69 | 18.80+0.75 NS
Weight at week 9 1530+£3.57 | 16.70+1.21 | 1730+3.76 | 19.43+0.65 NS
Weight at week 10 15.83+3.55 | 17.06+1.10 | 17.85+3.72 | 20.00+0.66 NS
Weight at week 11 1572+3.50 | 17.51+1.06 | 18.48+£3.64 20.70 + 0.53 NS

‘ Weight at week 12 1593+3.47 | 18.01+1.15| 19.02+3.68 |21.33+0.58 NS
Weight at week 13 1622+345 | 1845+1.13 | 19.50+3.67 |21.90+0.70 NS

UMS = Urea molasses straw; NS = Not significant (p>0.05)
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4.2. Growth rate of crossbred sheep (g day™)

The average growth rate of the crossbred sheep is presented in Table 4.2, which displays the data
at weekly intervals. This growth rate is presented under a variety of UMS feeding periods. The
mean growth rate of sheep throughout their fifth, seventh, eighth, and eleventh weeks exhibited
substantial variation (p<0.05) based on the UMS supplementation they were provided, as
evidenced by the data presented in the table. In the alternative scenario, there was no noticeable
disparity in the mean discrepancy (p>0.05). Moreover, there were statistically significant
differences in the average growth rates of sheep during their ninth, tenth, and twelfth weeks
between UMS supplementations (p<0.01). This indicates that providing sheep with UMS for a
duration of two hours was more effective in promoting a greater rate of growth. The growth rate
of sheep at week 9 was highest for those fed for 2 hours with UMS (90.47a + 8.25), followed by
1.5 hours (58.09a + 27.15), 1 hour (50.95b + 10.72), and the group that did not receive UMS
(40.48b + 4.13). At week 10, the highest growth rate was observed for sheep fed for 2 hours with
UMS (80.95a £ 8.24), followed by 1.5 hours (78.57a £ 18.90), 1 hour (52.38ab + 21.82), and the
group that did not receive UMS (26.19b +4.12). Similarly, at week 12, the highest growth rate was
observed for sheep fed for 2 hours with UMS (90.48a + 16.49), followed by 1.5 hours (76.19a +
10.91), 1 hour (71.43a + 21.43), and the group that did not receive UMS (30.95b + 8.24). All of
these growth rates were significantly varied (p<0.01) compared to each other, measured in grams
per day. The growth rate of sheep per day ranged from 27.14b + 14.84 to 104.76a + 8.25 during
week 5. The group that had a 2-hour feeding UMS period had the highest growth rate, while the
UMS non-supplemented group had the lowest. Within week 7, the growth rate ranged from 26.67b
+ 4.59 to 85.71a + 14.29, with the highest growth rate observed in the 2-hour UMS feeding period
group and the lowest in the UMS non-supplemented group. In week 8, the growth rate ranged from
32.85b £ 4.95 to 90.47a + 8.25, with the highest growth rate in the 2-hour feeding UMS period
group and the lowest in the UMS non-supplemented group. In week 11, the growth rate ranged
from 33.33b = 10.91 to 100.00a + 24.74, with the highest growth rate in the 2-hour UMS feeding
group and the lowest in the UMS non-supplemented group. All of these variations were statistically
significant (p<0.05). According to Hoque et al. (2019), the group of crossbred calves that were fed
urea-molasses treated straw based total mixed ration (TMR) had the highest increase in total body
weight (52.10+7.16 kg) during a 90-day period. The group that was fed treated straw separately
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(T1) had the second highest weight gain (49.10+3.46 kg), while the control group (To) had the
lowest weight gain (34.1043.57 kg). The average daily body weight gain per animal (g d’) was
substantially larger in groups T1 and T2 compared to group To. The values were 578.89 + 31.15,
545.56 + 16.38, and 378.89 * 18.40 for T, T1, and T, respectively. The difference in weight gain
between the groups was statistically significant (p<0.001). The findings of Trach (2003) in cow,
Hassoun et al. (2002) in malnourished bull, and Emmanuel et al. (2015) in camel were supported
by the study on body weight gain. The outcomes obtained from doing experiments are all

comparable.

Table 4.2. Growth rate (g day™) of sheep fed urea molasses straw (UMS) at different periods

Weight category UMS feeding time (Mean + SE) Level of
significance
No UMS 1-hour 1.5-hour 2-hour |
Growth rate at week 1 4143+756 | 485743438 | 56.19+1091 | 95.24 +87.04 NS
Growth rate at week 2 3476 £577 | 4524+28.00 | 68.00+18.64 | 73.33+10.81 NS ﬂ
Growth rate at week 3 3428+5.15 | 64.28+3229 | 69.05+22.15 | 82.86+ 14.84 NS
Growth rate at week 4 36.67+27.16 | 5524+41.04 | 60.48+7.87 | 80.00+9.90 NS
Growth rate at week 5 27.14° + 60.00% + 66.67% +
a *
14.84 44.54 21.82 104.76%+ 8.25 ]
Grawth ratc at week 6 2762+ 1574 | 47.62+3524 | 73.80+14.87 | 95.24 +35.95 NS
Growth rate at week 7 b 53.81% + 59.52% +
. + 4, 7124+ 14. *
26.67° + 4.59 606 o7 04 85.71° £ 14.29
L
Growth rate at week 8 32.85%+ 4.95 5(1)(')9;2 58.00°+27.15 | 90.47°+8.25 s
b+
Growth rate at week 9 40.48°+4.13 5?(')9;2 58.09°£27.15 | 90.47+8.25 -
ab 4
| Growth rate at week 10 26194412 | ‘;13 22 78.57°+18.90 | 80.95+ 8.24 *%
Growth rate at week 11 33.33v 4 64.29% 4+ .
+ a4 *
ol s 75 90.48% £ 10.91 | 100.00%+ 2474
a
Growthrateat week 12| 5 5o, 04 721;33* 76.19°+ 10.91 | 90.48%% 16.49 -
Growthrateat week 13| /1 1 1708 | 61.90+4.13 | 69.05+1091 | 80.95%21.82 NS
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UMS = Urea molasses straw; NS = Not significant (p>0.05); * = p<0.05; ** p<0.01 a,b,c

means with uncommon superscripts in a row differ significantly (p<0.05)

4.3. Mortality of sheep (%)

There was no mortality rate in the treatment group that consisted of TO (no UMS), T2 (feeding of
UMS for 1.5 hours), and T3 (feeding of UMS for 2 hours), and their survivability rate was 100%.
However, the treatment group T1, which received 1 hour of UMS feeding, experienced a death rate
of 33.33%. One animal in the treatment group died after delivering birth. The remaining two
replication animals in this kind of treatment group were still living. The experiment resulted in a
total mortality rate of 8.33% and a total survivability rate of 91.67% among the 12 animals that

were involved in the study.

Table 4.3 The mortality rate (%) of sheep under various feeding durations of UMS.

Treatments Mortality (%)
To (No UMS) 00%

T1 (1-hour UMS feeding) - 133.33%

T2 (1.5-hour UMS feeding) 00%

T3 (2-hour UMS feeding) 00%
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Chapter V

Summary, Conclusion and Recommendations

5.1 Summary

Livestock plays a vital role in the subsistence agricultural farming of Bangladesh. It serves as the
main source of protein for human consumption and also provide the main supply of organic manure
for crops. Livestock also serve as a source of financial income for farmers and make a substantial
contribution to the country's foreign exchange profits through the export of animal hides. Sheep
have a significant impact on improving the rural economy of our country compared to other
ruminants. Sheep are highly cost-effective animals and can adapt well to many weather conditions.
Sheep farming significantly contributes to farmers' revenue generation and ensures their livelihood
security. There is a lack of availability of conventional feed supplies such as pastures as a result of
competition from other uses of land and seasonal availability problems. The ruminant livestock
farmed in this region tend to mirror the cyclical fluctuations in both the quantity and quality of the
available feed. The region has a big and consistent supply of rice straw, which is the primary
agricultural leftover. This abundant resource can be utilized as the primary feed for sheep. Rice
straws have a low nitrogen content, as well as low levels of vitamins and minerals. These factors
impede the breakdown of cellulose by rumen microorganisms, which in turn limits the absorption
of required nutrients for optimal animal performance, particularly in ruminants. Urea and molasses

can enhance the nutrient content and palatability of rice straw, hence improving its quality.

A mixture of urea, molasses, and water is what makes up urea molasses straw (UMS). In many
countries, they are utilized to assist with the resolution of nufritional issues that arise in animal

feed, notably for ruminant animals.

The purpose of the study was to assess the effect that supplementation with urea molasses straw
(UMS) has on the growth performance of sheep and to track the growth rate and weight gain of
sheep that were fed urea molasses straw for varying amounts of time. However, this experiment
had a number of limitations, which includes the fact that it was only conducted on the campus of
Khulna University, the fact that the genetic traits of the cross-breed sheep that were utilized in this
experiment were unknown, and the fact that the grass quality of the grazing land was unknown.
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There was a total of twelve sheep and nine of them were female while the remaining three were
male. They were about one to one and a half years old. The initial live weight of each animal was
used to construct four treatment groups, and in order to ensure that each treatment group was
replicated, three experimental animals were included in each treatment group. The weight of each
individual animal used in the experiment was recorded. While one group of sheep was allowed to
continue with their regular feeding routine, which included grazing for ten hours without being fed
urea molasses straw, the other three groups of sheep were given urea molasses straw for three
different durations: one hour, one and a half hours, and two hours. Randomized Complete Block
Design (RCBD) was the basis for the experimental design. The following characteristics of the
sheep were noted during the feeding experiment: growth rate (g day™), bodyweight (kg sheep™),

and survivability rate (%).

According to the results of a proximate analysis, the chemical composition of urea molasses straw
was determined. The UMS had the composition (%) of Dry matter (DM) 36.67 + 00, Crude protein
(CP) 8.47 + 0.08, Crude fiber (CF) 26.25 * 0.23, Ether extract (EE) 1.06 + 0.14, Ash 17.39 £ 0.29
and Nitrogen-free extract (NFE) 46.82 + 0.19. As the UMS feeding period prolonged, there was
an observed increase in body weight of sheep. The maximum numerical body weight that was
documented in sheep that were given a daily supplementation time of two hours with UMS. Due
to the presence of a large number of natural grasses in the sheep's grazing area, the various times
of UMS supplementation did not have a significant impact on the sheep's body weight
measurements. Within the To, T1, T2, and T3 groups, the ultimate body weight of the individuals
was 16.22 = 3.45 kilograms, 18.45 £ 1.13 kilograms, 19.50 + 3.67 kilograms, 21.90 £ 0.70
kilograms, respectively, after a total of thirteen weeks of receiving UMS supplementation. There
was a large amount of variation in the growth rate of sheep based on the UMS feeding periods. At
the fifth, seventh, eighth, and eleventh weeks of experiment, the average growth rate of sheep was
shown to be significantly different (p<0.05) dependent on the amount of UMS supplementation
that they were prescribed. In feeding UMS, the growth rate (g day™') was measured at week 9, two
hours with UMS (90.47a + 8.25), week 10 (80.95a + 8.24), and week 12, (90.48a + 16.49), all of
which were significantly differed (p<0.01).
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5.2 Conclusion

According to the results, there were no appreciable variations in the effects of urea molasses straw
(UMS) on body weight, despite large variations in the growth rate of native crossbred sheep (g
day™) following various UMS feeding periods. On the other hand, the growth rate of crossbred
sheep increased when the feeding period for urea molasses straw increased (g day™). In crossbred
sheep, the mean differences in growth rate (g day™) did not differ between the groups that were
supplemented, but there was a significant difference between the groups that were supplemented
and those that were not supplemented. It may be deduced from this that in order to ensure that
crossbred sheep achieve optimal growth, it is necessary to provide them with urea molasses straw

for a period of one hour every day.

5.3 Recommendations

5.3.1 General recommendations

L. The findings of the research should be accessible to the farmers.

II. The Government should take necessary measures, such as organizing training programs,
issuing posters, and raising awareness among the public, in response to the research
findings.

III. Non-governmental organizations (NGOs), in collaboration with the government, should

implement measures to enhance sheep farming through the provision of training, loans,
opportunities, and the promotion of awareness.

IV. In order to stimulate greater interest in this industry among farmers, it is crucial to
incentivize and endorse accomplished producers.

V. Engaging important stakeholders, such as farmers, extension services, policymakers, and
industry representatives, to raise awareness, capacity, and implementation of UMS-based
feeding practices in sheep farming.

VI Farmers should have access to economical and high-quality UMS supplements, as well as

suitable grazing lands.
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VII.  District or upazila offices, as well as organizations that are concerned about sheep farming,

should take the necessary efforts to carry out extension activities that are associated with

sheep farming. Additionally, it is necessary that they give them comprehensive information

on UMS preparation to the farmers.

VIII. Enough veterinarians ought to be assigned to the rural regions.

5.3.2 Recommendation for further studies
I.  Further study is needed to determine how urea molasses straw (UMS) feeding affects
crossbred sheep growth and performance.

1. The current research was conducted on the campus of Khulna University, and is not
representative of the entire southwest coastal regions. In light of this, more study may be

carried out in Bangladesh's other coastal and non-coastal regions as well.
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Appendices

Photograph 1: Shed for crossbreed sheep
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Photograph 2: Feeding urea molasses straw (UMS) to crossbreed sheep
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Photograph 3: Preparation of Urea molasses straw (UMS)

Photograph 4: Feeding trail of crossbreed sheep
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Photograph 6: Ash (UMS)
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Photograph 7: Crushed UMS sample

Photograph 8: Crossbreed sheep
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Photograph 9: Feeding fresh water to croosbreed sheep

Photograph 10: Weighing of the sample (UMS)
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Photograph 11: Floor for crossbreed sheep
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Photograph 12: Different shed for experimental animal
Photograph 13: Analysis of CP percentage of UMS
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Photograph 14. Weighing of experimental animal
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Photograph 16: Oven
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Photograph 17: Grazing of crossbreed sheep

Photograph 18: Feeding UMS
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Photograph 19: Oven drying of the sample (UMS)

Photograph 20: vaccination of crossbreed sheep
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Photograph 21: Different chamber for UMS feeding
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Photograph 23: Urea molasses straw
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Photograph 24: Equipment for determination of CP %
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Photograph 26: Water bowl

81



\ "

Photograph 28: Grazing area for sheep
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