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Sustainable Agriculture Unit G Animal Husbandry 

 

ESSENTIAL STANDARD: 7.00 10%  Animal Husbandry 

Objective: 7.01 3% C2 

Explain how animals are selected and 
bred for sustainable production 
 

 
A. Animal Breeding:  

a. Members of the population are selected to be the parents of the next generation based on desired 
characteristics.  

i. Characteristics can include different qualities of animals like meat taste, meat production, milk 
production, feed efficiency, or maternal traits for examples. 

ii. Characteristics vary depending on the goal of breeding. Examples: Profit maximizing, breed 
appearance, fitness for certain environments, etc. 

iii. For a characteristic to be bred for it needs to be observable, this can be difficult for many 
sustainable characteristics 

b. Common Animal Breeding Terminology: 
i. Multiple Trait Selection: breeders select for multiple characteristics at once. 

ii. Low Heritability: Variation in characteristic due to environmental conditions, not genetics. 
iii. Negative Correlation: Selection for one characteristic results in an unwanted change in another 

characteristic.  
1. Ex: Increased milk production results in increased susceptibility to mastitis in dairy cows. 
2. Ex: Lean meat selection in pigs results in lower tolerance for stress.  

iv. Genetic diversity: The amount of genetic variation in a population. 
B. Animal Gender Terminology 

a. Poultry: 
i. Broilers are young chickens grown for their meat.  

ii. Layers are chickens developed to produce large numbers of eggs  
iii. Pullet: Young Female poultry 
iv. Hen: Female laying eggs 
v. Cock: Male Chicken 

vi. Tom: Male Turkey 
vii. Chicks: Young Chicken 

b. Cattle: 
i. Steer: Male castrated before reaching sexual maturity. 

ii. Heifer: Female that has not had a calf. 
iii. Cow: Female that has one or more calves. 
iv. Bull: Uncastrated male. 
v. Calf: Young Name 

vi. Dairy: Cows raised for milk production.  
vii. Beef Cattle: Cattle raised for meat.  

c. Swine: 
i. Barrow: Male castrated before reaching sexual maturity. 

ii. Gilt: Female that has not had a pig. 
iii. Sow: Female that has one or more pig. 
iv. Boar: Uncastrated male. 
v. Piglet: Young pig 

C. Breeding Methods: 
a. Natural Breeding: Animals mate as would occur in nature. Requires animals to be in the same location. 
b. Artificial Insemination: Animals are bred by gathering male semen and inserting it in the female animal.  

i. Animals can be very far apart as semen is often frozen and shipped between farms.  



ii. Allows genetically superior animals to breed with the largest number of females.  
iii. Typically done in Broad Breasted White Turkeys, Dairy Cattle, and Swine. 

D. Modern Selection Characteristics  
a. Most large-scale production animals use only a select few breeds  

i. Reduces genetic diversity that could be needed to improve breeds in the future. 
b. Turkeys: 

i. Large size 
ii. Large breast width 

iii. Efficiently produce meat at lowest cost 
c. Poultry:  

i. Mature quickly 
1. Decreased time in production 
2. Decreased feed intake 

ii. The weight of an 8 week old broiler has increased from about 3lbs in 1957 to 7.5lbs in 2001. 
Some of the changes in weight are attributed to genetics. Additionally, changes in diet and 
environmental conditions. 

iii. In 1960 broilers matured in 72 days and in 1995 it was 48 days.  
1. Source: Sustainable animal agriculture edited by Ermias Kebreab. 

d. Cattle: 
i. Fertility 

ii. Maternal Qualities 
iii. Growth Rate 
iv. Feed Efficiency 
v. Carcass Quality 

e. Swine: 
i. High Fertility 

ii. Lean Muscling  
iii. Fast Growth Rate 
iv. Maternal Qualities such as milk production and litter size 

E. Heritage Breed Selection Characteristics 
a. Poultry (including Turkeys): 

i. Naturally Mating 
ii. Longevity in outdoor production systems 

iii. Slow Growth Rate which allows for turkeys to build a skeletal and organ systems that will be 
strong enough to support its weight as it grows. Requires 26-28 weeks to mature turkeys and 16 
or more weeks for chickens 

b. Cattle and Swine: 
i. Longevity 

ii. Fertility 
iii. Productive often in adverse conditions 

F. Sustainable Breeding Goals: 
a. Product Quality 
b. Genetic Diversity 
c. Efficiency 
d. Environment and Animal Health 
e. Animal Welfare: animals should be suited to where they are raised, but also should get environment to 

meet animal’s needs. 
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Sustainable Agriculture Unit G Animal Husbandry 

 

ESSENTIAL STANDARD: 7.00 10%  Animal Husbandry 

Objective: 7.02 3% C2 
Compare the functions and sources of 
nutrients for agricultural animals. 

 
A. Digestive Systems of Livestock 

a. Digestive System of the Ruminant 
i. Ruminants have a four chambered stomach. Each compartment has a specific function: 

1. Rumen: First compartment where fermentation occurs which digests fiber along with 
other feed ingredients 

2. Reticulum: Collects large feed particles for regurgitation, known as “chewing cud” 
3. Omasum: Has many folds of tissue like pages in a book. The primary function is to 

absorb water. 
4. Abomasum: Similar to a human stomach. It is used to digest proteins.  

ii. Cattle, sheep, goats, and deer are examples of ruminants  
iii. Ruminants can tolerate more roughage in their diet than other animals 

b. Digestive System of a Monogastric animal 



i. Swine, horses and many other animals are monogastric meaning they have one stomach 
compartment.  

ii. Their digestive system is similar to that of a human. 
iii. They are NOT able to break down large amounts of roughage.  
iv. Rations must be high in concentrates (ie. grains). 

c. Digestive system Poultry 
i. Poultry have no true stomachs and can only store small amounts of food in their digestive 

system. 
ii. Food is swallowed whole, stored in the crop, and passed on to the gizzard where it is ground up. 

1. Poultry require “grit” like ground oyster shells or small rocks that they will eat and use 
to facilitate grinding in the gizzard.   

d. When feeding livestock farmers should take into account their natural food sources.  
i. For example cows, sheep, and goats are all ruminants and should be fed higher amounts of 

roughages in order to be healthy and produce well. 
B. Classes of Feeds 

a. Concentrates are low in fiber and high in nutrients. 
i. Cereal grains such as corn, wheat, oats, barley, rye and milo are the major sources concentrates. 

ii. Other sources include by-products of grain and animals. 
b. Roughages are high in fiber  

i. Dry roughage includes hay. Examples include Bermuda, fescue, and alfalfa. 
ii. Green roughage includes the pasture grasses. Examples include Bermuda, fescue, Kentucky 

bluegrass. 
iii. Silage is a roughage that results from storage and fermentation of green crops.   

1. Most common example is corn silage. 
C. Animal nutrition is part of the nutrient cycle on farms or within the farm system: 

a. Steps in the nutrient cycle: 
i. Forage and grain eaten by the animals. 

ii. Animals digest and produce manure. 
iii. Manure used as fertilizer to grow forage and grain crops. 
iv. The cycle repeats with some additional inputs and outputs. Not a closed system. 

b. Converts products that are inedible to humans into nutrient rich foods.  
i. Perennial grasses growing in areas unsuited to crop production are ideal for these purposes.  

ii. Can recycle byproducts of ethanol production or food waste.  
c. In the early 1900’s most farmers were raising livestock and crops simultaneously which facilitated 

nutrient cycling.  
i. Currently, most crop and livestock farmers still interact, but instead of this interaction being 

within one farm it is between two specialized farms.  
d. Livestock in rotation with crops can be used to break disease and pests cycles and add nutrients an 

organic matter back into the soil in the form of manure. 
e. Livestock help to make farms more efficient because they can be used to graze land that would be 

unproductive for crops.  
i. There are about a billion acres of land in North America that would be not be able to produce 

food for human consumption without livestock. 
D. Waste Management 

a. In order for waste management to be sustainable it must be done with environmentally sound practices 
that maintain the quality of life in surrounding communities. 

b. Waste needs to be intensively managed on animals that are confined. Grazing animals that excrete 
manure in the fields are not included to the same extent 

c. Parts of most manure handling systems: 
i. Area of collection. Ex: Feedlot, barns, confinement buildings) 

ii. Manure treatment and storage. (digester, composting, lagoons, tanks) 
iii. Manure transport 

d. Land application of manure.  



i. Increases organic matter and soil structure 
ii. Increases water holding capacity 

iii. Adds micro and macronutrients to the soil for plant use 
iv. Needs to consider optimum timing for crop use and soil tests 
v. Disadvantages: 

1. Imbalance of nutrients in the manure compared with the crop needs.  
2. Low nutrient concentrations of manure compared to fertilizers 
3. Odor  
4. Bulky and difficult to transport 
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Sustainable Agriculture Unit G Animal Husbandry 

 

ESSENTIAL STANDARD: 7.00 10%  Animal Husbandry 

Objective: 7.03 4% C2 
Compare animal welfare and humane 
slaughter practices.  

 
A. Animal welfare according to the Humane Society of the United States includes the following requirements:  

a. Accessible clean water 
b. Complete and balanced diet 
c. Appropriate shelter and comfort 

i. When the temperature rises above 80⁰F and 50-70% humidity most animals will suffer heat 
stress and increased water intake (up 30% in these conditions) 

d. Freedom of movement and the ability to express most normal patterns of behavior 
e. Rapid management and treatment of undesirable behavior, injury, and illness 

i. Look for signs depending on regular animal behavior.  
1. Separation from other animals 
2. Shivering 
3. Coughing 
4. Discoloration 
5. Lameness 
6. Sores 
7. Vomiting 
8. Changes in feces and urine. 
9. Collapse 
10. Panting 
11. Trembling 

ii. Many diseases are preventable with vaccines 
f. Humane handling and transportation 

i. Transport during cooler times of day - early or late 
ii. Moved quietly and calmly.  

iii. Tips for handling according to Temple Grandin: 
1. Solid sided chutes so animals will not be alarmed by movements and shadows outside 

the chute 
2. Consistent flooring keeps animals moving 
3. Have areas where you want to steer animals illuminated 
4. Limit use of electric prods to balking animals 

a. Rely instead on flags, paddles, and plastic bags to move animals. 
5. Walk in the pens with animals during finishing to get them used to people and reduce 

stress prior to transport to slaughter facilities.  
g. Humane Slaughter 

i. Animals need to be desensitized to pain prior to shackling or cutting 
1. Bullet or Captive Bolt 
2. Electrocution 
3. Carbon Dioxide Gassing 

ii. Ramps and chutes should prevent pain or injury. 
iii. Consumers and purchasing groups demand that animals be handled properly prior to and during 

slaughter.  
 


