Louisiana Team AgEd

Louisiana Agriscience Education Curriculum

Course:
Agriscience II

Unit:
Animal Science

Lesson:
Animal Nutrition

LOUISIANA LEARNING STANDARDS AND GRADE LEVEL EXPECTATIONS
Learning Standards (LS):
· AgEd/FFA students will understand the concepts and principles of animal science.

· Nutrition of livestock, poultry, and other animals
Grade Level Expectations (GLE) 
· Analyze the interrelationships of organs in major systems (LS-H-F1) (LS-H-E3)

· Compare structure to function of organs in a variety of organisms (LS-H-F1)
PERFORMANCE-BASED LEARNING OBJECTIVES.  Instruction in this lesson should result in students being able to:
1. Discuss the function of each nutrient group in animal and poultry nutrition.

2. Identify the primary sources of each basic nutrient group.

3. Compare and contrast the digestive systems of ruminants, non-ruminants, and poultry.
LIST OF RESOURCES.  Teachers may find the following resources useful in planning and teaching this lesson:

Textbooks
· Herren, Ray. The Science of Animal Agriculture.  Delmar Publishers, Inc. Albany, NY. 
TERMS.  The following terms are presented in this lesson:
· Macrominerals
· Microminerals

· Free choice

· Bloat

· Inorganic

· Organic

· Boluses

· toxic
LIST OF EQUIPMENT, TOOLS, SUPPLIES, AND FACILITIES:
· Feed and Grain sample
· board
· Writing utensil
· LCC Projector

· Computer with Internet access 
· Samples of feedstuffs 

· Digestive tracts of ruminant and monogastric stomachs

· Latex gloves
INTEREST APPROACH
· What nutrient is most important to the survival of animals?
·  Water.

· Why do animals need carbohydrates and fats?
·  Sources of energy.

· Ask the students if they play sports. Are they ever asked to eat pasta, etc. as a source of carbohydrates and energy?

· Bring mineral and vitamin pill bottles for people.  Show students the supplements for people and ask why we take them.  Relate to deficiency symptoms of different 
· How do nutrients get from feed to animal tissue?  Ask the students to share their thoughts.
· The answer: the digestive system minerals and vitamins.
SUMMARY OF CONTENT AND TEACHING STRATEGIES

1. Objective 1:  Discuss the function of each nutrient group in animal and poultry nutrition.

2. Objective 2: Identify the primary sources of each basic nutrient group.

Content
List 6 nutrients essential to life.  
Water

Protein

Carbohydrates

Fat

Minerals

Vitamins

What is water’s role in life? 
Provides the basis for all the fluid in the animal’s body.

Bloodstream-circulation

Digestion to breakdown nutrients

Movement of feed through the digestive tract

Produces milk

Provides cells with pressure to maintain their shape

Helps the body maintain a constant temperature

Flushes the animal’s body wastes and toxic material
Discuss the relationship between proteins and amino acids.  
Proteins are made of amino acids.

Amino acids are the building blocks of life because they go into the formation of tissues that provide growth to animals.

What are the major protein feed sources?
Plant protein

Soybean meal

Cottonseed meal (not fed to pigs because of toxic substance, qossypol)

Animal protein 

Tankage,

Blood meal

Fish meal
What is the total amount of protein in a feed called?

Crude protein content
What is the importance of protein in the diet of animals?
Essential amino acids are necessary for muscle growth in an animal.

What grains are used as a source of carbohydrates?

Corn

Wheat

Oats

Barley
What is the difference in a concentrate and roughage?

Concentrates are feeds high in carbohydrates.

Roughages are high in fiber.
What are the major sources of fat in animal rations?

Grains that contain oil
Discuss the importance of fats in the diet of animals.

Essential fatty acids are necessary in the production of hormones.

What are the sources of minerals in animal feeds?

All feeds have varying amounts of minerals. Sources:
Bone meal

Oyster shells

Limestone

Salt

Mono calcium & dicalcium phosphate

What role do minerals play in sustaining life?

Provide structural support

Bones

Muscles

Blood cells

Internal organs

Enzymes

Macro-minerals

Micro-minerals

What are some sources of major vitamins?  Give the function of each.

Vitamin A- green forages-alfalfa hay

Vitamin C- citrus pulp-disease resistance

Vitamin D- sunshine

Vitamin E- grains

Vitamin K- green forages (blood clotting)

B vitamins- coenzyme in energy metabolism

What is a balanced ration?
Balanced ration – a diet designed to provide an animal with all necessary nutrients. This diet is specific to the age, sex, work and classification of the animal.
Show students samples of grains and classify as high in carbohydrates or fats.

Obtain several feed tags from commercial feed bags.
Make a list of the ingredients and tell which nutrients are derived from each component.
3. Objective 3:  Compare and contrast the digestive systems of ruminants, and poultry.
Content
What is the difference in a pig’s digestive tract and that of a cow?
· A pig is monogastric and a cow is a ruminant. 

· Monogastrics have only one compartment stomachs; ruminants have multicompartment stomachs.

Divide class into two groups and have one group list and define the function of the organs of the monogastric digestive system. Have the second group list and define the organs of a ruminant digestive system.  Have the two groups compare their findings.  Differences - mouth, stomach, intestine.

Discuss the difference in feed used by monogastrics and ruminants.  

· Ruminants can utilize roughages that contain large amounts of fiber.  Examples include:
· Hay

· Silage

· Grass

· Haylage 

· Monogastric need high concentrate diets.  Examples:

· Corn

· Oats

· Wheat

· Barley

Make a list of monogastric animals and of ruminants. 

· Monogastrics 

· Swine

· Chickens

· Horses

· Dogs 

· Cats

· Ruminants 

· Cattle

· Sheep

· Goats

· Deer

Obtain the digestive tract of a monogastric animal and a ruminant.  Dissect the tracts and identify all the parts.  (Be sure to wear latex gloves and dispose of properly.)

REVIEW/SUMMARY.
Water is the most important nutrient in animal growth. Different nutrients are required by animals for growth and production. Minerals and vitamins are important to many body functions in animals. Nutrients are the most important variable in growth of animals.

CRITICAL THINKING ACTIVITY. 

Students are to read the article, form an opinion on the affects of feeding Paylean to show pigs and answer the questions after the article.

Paylean® Use in Show Pigs

Dr. Jodi Sterle, Extension Swine Specialist, Texas Cooperative Extension Service

Feeding Paylean® to show pigs remains a hot topic. How much to feed, when to feed it, does it cause feet and leg problems, and what about added stress on the pigs, are all questions that appear to have many different answers, depending on who you ask. It does appear that Paylean® is a product that works as well as it is advertised, but that the effects on show pigs may differ than commercial or research hogs. While we are still trying to sort out some of these complicated effects, the following information has been developed about Paylean.
The Paylean® label was recently changed by the FDA. On May 9, 2006, the U.S. Food and Drug Administration changed the label to allow Paylean® to be fed to pigs over 150 pounds during their final 45 to 90 pounds of gain before market. The previous label restricted use of Paylean® to pigs weighing 150 – 240 pounds. Additionally, the new label changed the dosage of Paylean® fed, restricting the dosage to 4.5 to 9 grams/ton. The previous label also included 18 g/T, which was removed from the new label.

It appears that pigs that have been fed Paylean® handle stress differently than those which have not. Extreme care should be taken when exposing these animals to any stressful situation, including clipping, transporting, showing and mixing with novel pigs. It is always recommended to handle pigs calmly and gently, to keep them cool and hydrated and to work and transport them in the coolest part of the day, but with Paylean® and the high frequency of the stress gene in show pigs, it is imperative to take extra care. It is important to be attentive and observant of signs of stress on the pig, including panting, tail-twitching, shaking or trembling and discoloration of the skin on white hogs. If any of these signs occur, remove the animal from the stress, make sure the pig has access to clean water and try to keep the animal cool and comfortable.

Paylean® is not approved for use as a top dressing, only as a completely mixed feed. Use of this product as a top dressing is illegal. It is often sold in bags or buckets at the full dose, using companion feeds without Paylean® to dilute it to the dose desired. This is not top dressing, although you are now mixing your own feed and take on added responsibilities when doing so. Top dressing is simply sprinkling an additive on top of the completely mixed ration when feeding. While suitable for some products, top dressing not acceptable for premixes containing Paylean®.

When it comes to Paylean®, “more is not better”. Research data has shown that there is no additional effect of increasing the dosage beyond 9 g/T. Additionally, this is illegal!

Paylean® is not approved for use with any feed medications other than Tylan®. The label was changed to allow for use with exclusively with Tylan® in the feed. Possible interactions with other medications, although not likely, are not understood at this time.

The withdrawal time of Paylean® is 0 days. A withdrawal time of 0 days mean that the half-life of the product is very short in the animal’s body and that no violative tissue residues (including in the muscle, liver, kidney, etc.) have been found. It was previously only labeled to 240 pounds because that was the average market weight of hogs during the time period that most of the research was completed on this product. The recent change to allow feeding during the final 45 to 90 pounds of gain allows more flexibility for producers using the product.

The effects of Paylean® will be maximized after 2-4 weeks of feeding. While most pigs will take 5-7 weeks to gain 45 to 90 pounds at the end of the finishing phase, the effects of Paylean® are realized quickly. Feeding beyond the label directions is not beneficial and is illegal. Many producers report an almost immediate effect on their animals. One of the most important things to consider when using Paylean® is that the response is not constant over time. The largest response will be seen in the first four weeks of feeding, during the repartitioning phase. Therefore, it does not need to be fed longer to get a response. Feeding it longer than recommended (during the last 7 weeks of the finishing phase) is illegal and will not yield an additive response.

Pigs on Paylean® need adequate protein to increase muscle mass. Since many show pigs are on a holding ration at this phase of the feeding period, it is important not to underfeed protein (as well as the other nutrients) in the ration. It is recommended to feed with at least a 16% CP diet, but with holding rations, this may need to be increased. Vitamins and minerals may also need to be increased to support increased lean gain. Consult a nutritionist if you have questions.

Pigs on Paylean® will grow faster than without Paylean®. It is important to remember that Paylean® increases growth (both in average daily gain and feed efficiency) and therefore the pigs will grow differently than they would normally. If you are “pushing the limit” in weight for a certain show, you may need to carefully watch your pig’s growth while on Paylean®. It is always recommended to weigh your pigs each week (at the same time of the day in order to compare) and plan out your feeding program to target your animal’s optimal weight at the time of the show. Closely monitoring each individual pig’s growth and keeping track of the days to the show will prevent animals from being over the optimal weight. Carefully plan the use of Paylean® so that it is used legally, the cost is kept to a minimum and results are maximized.

Paylean® is only approved for use in swine. The FDA has approved the use of ractopamine hydrochloride in finishing beef cattle as well. However, this product (trade name: Optaflexx®) is at a different dosage. Use of either product in species other than what is on the label, including sheep, goats and horses, is therefore illegal.

Paylean® is not labeled for use in breeding swine. According to Elanco®, the manufacturers of Paylean®, no effects on reproduction following Paylean® use have been reported. However, the Food and Drug Administration has banned the use of this product in breeding swine. The gray area surrounds replacement gilts. These gilts are often shown as market hogs and then “kept back” as breeding females. Since gilts that are bred to produce show pigs tend to be leaner and heavier muscled than most commercial gilts, they are often not as reproductively sound. They may take more services to conceive, tend to have small litters and are poorer milkers than their commercial counterparts. While there does not appear to be any direct effects of Paylean® on reproduction, increasing muscling and leanness with Paylean® may exasperate the potential for reproductive problems in these extremely muscled gilts. Bottom line: if you plan on breeding that gilt, do not feed her Paylean®.

Not every pig needs Paylean® to win. Pigs that are not completely structurally sound may not be able to withstand the added muscle (and corresponding stress on the joints) associated with feeding Paylean® and may experience feet and leg problems. Additionally, many argue that we have selected pigs to be lean enough (or even too lean) for the industry today. Bacon is currently one of the most valuable cuts from a hog carcass (although certainly not a lean cut) due to the increased demand for bacon on hamburgers and deli sandwiches. However, at least .6 inches of backfat are needed to produce a good belly for bacon. Many of the show pigs are much leaner than that and hence their bellies cannot be used, forfeiting value. Some pigs are naturally lean enough and also carry plenty of muscle. While Paylean® did not affect belly thickness or belly yield in research trials, many industry professionals feel that we should moderate the muscling and leanness in our show pigs. Which pigs to feed Paylean®, for how long (within label directions) and at what dosage (4.5, or 9 g/T) remains part of the “game” of producing a champion.

For more information: contact Dr. Sterle at 979-845-2714 or email at jsterle@tamu.edu.
1. Differentiate between the facts and opinions found in the article by creating a thinking map.

2. On the thinking map recognize all the relevant facts by circling them.

3. On the thinking map recognize all the irrelevant facts by double underlining them.

4. Conduct on-line research to find an article that supports the information found in the article.
5. Conduct on-line research to find an article that opposes the information found in the article.

6. Write a paragraph that explains why you feel this article is valid.

7. Do you think paylean should be allowed to be used as a feed additive in show pigs? Why?

8. What side-effect makes paylean unusable in your opinion?

9. Is there something that can be used as a substitute for paylean?

Sample Test: Animal Systems

Name:________________________

Date:_____________________

Directions:  This section is Multiple Choice.  Circle the correct letter for the appropriate answer to each test item.  (3 points each)

It appears that pigs that have been fed Paylean® handle stress differently than those which have not been fed Paylean. You should try to avoid stress for pigs being fed Paylean. 
1. Based on the statement above; infer why should Paylean not be fed to show pigs.

a. Show pigs are stressed during moving from farm to show.

b. Show pigs gain weight differently than commercial pigs.

c. Show pigs are of different genetics than commercial pigs.

d. Show pigs are fed out longer than commercial pigs.
2. A researcher selected several pairs of pigs so that the pigs in each pair were identical to each other in size, mass, general health, and age. The researcher then assigned one pig from each pair to Group 1 and the other to Group 2. The two groups were put on different diets. The tables below show the data that were collected from the study.
GROWTH OF 2 GROUPS OF IDENTICAL PIGS ON DIFFERENT DIETS

	GROUP I DIET: water, carbohydrates
	GROUP 2 DIET: water, vitamins, protein

	Week
	Average Mass
Per Pig
	Week
	Average Mass
Per Pig

	1

2

3

4
	113g

170g

227g
255g
	1
2

3

4
	113g

142g

156g

170g


What is the best conclusion the researcher can make based on these data?

a. Mass gain in pigs is related to diet.

b. Heavier pigs seem to prefer a carbohydrate diet to vitamins and protein.

c. The carbohydrate diet produced slower mass gain in pigs than the vitamin/protein diet.

d. The pigs in Group 1 were heavier than the pigs in Group 2.

3. Food is digested in the gastrointestinal tract to provide nutrients to the body. In addition, various hormones secreted from the lining of a few digestive organs allow other organs to function properly. Food is digested in the gastrointestinal tract to provide nutrients to the body. In addition, various hormones secreted from the lining of a few digestive organs allow other organs to function properly. According to this information, some organs of the gastrointestinal tract:
a. fit in more than one organ system

b. perform only one function at a time

c. supply the body with platelets

d. produce soluble vitamins
4. Because chewing begins the breakdown of food before it is swallowed, digestion starts in the mouth and throat. Which of the following systems aids most in this early stage of digestion?

a. Immune system

b. Excretory system

c. Muscular system

d. Respiratory system
5.  Which body system is directly responsible for delivering nutrients to cells throughout the body?

a. Circulatory system

b. Integumentary system

c. Endocrine system

d. Respiratory system
6. A food pyramid represents the relative amount of energy in trophic levels. Which of the following correctly shows a food pyramid?

a.
b.
c.
d.

a.

7. Distinguish between a concentrate and roughage.

8. Prioritize the 6 classed of nutrients. (most important to least important)

9. Justify in detail your reasons for your answer to question 2.

10. Defend the use of animal protein as a protein source for animal feed.

11. Compare and contrast the roles of vitamins and minerals.

12.  Asses the role water plays in supporting life.

13. Compare and contrast between the simple and ruminant stomach.

14. Illustrate the monogastric digestive system.
15. Choose whether a ruminant or monogastric animal is more efficient at converting grass to usable nutrients. Define your answer.

16. Should you feed a 6 year old gelding the same ration as a 10 year old pregnant mare.

17. Classify the following animals as ruminant(R) or monogastric (m).
Swine
cattle

Sheep
horses

Chickens
goats

Dogs
deer

TEST KEY

Sample Test: Animal Systems
It appears that pigs that have been fed Paylean® handle stress differently than those which have not been fed Paylean. You should try to avoid stress for pigs being fed Paylean. 
1. Based on the statement above; infer why should Paylean not be fed to show pigs.

a. Show pigs are stressed during moving from farm to show.

b. Show pigs gain weight differently than commercial pigs.

c. Show pigs are of different genetics than commercial pigs.

d. Show pigs are fed out longer than commercial pigs.
2. A researcher selected several pairs of pigs so that the pigs in each pair were identical to each other in size, mass, general health, and age. The researcher then assigned one pig from each pair to Group 1 and the other to Group 2. The two groups were put on different diets. The tables below show the data that were collected from the study.
GROWTH OF 2 GROUPS OF IDENTICAL PIGS ON DIFFERENT DIETS

	GROUP I DIET: water, carbohydrates
	GROUP 2 DIET: water, vitamins, protein

	Week
	Average Mass
Per Pig
	Week
	Average Mass
Per Pig

	1

2

3

4
	113g

170g

227g
255g
	1
2

3

4
	113g

142g

156g

170g


What is the best conclusion the researcher can make based on these data?

a. Mass gain in pigs is related to diet.

b. Heavier pigs seem to prefer a carbohydrate diet to vitamins and protein.

c. The carbohydrate diet produced slower mass gain in pigs than the vitamin/protein diet.

d. The pigs in Group 1 were heavier than the pigs in Group 2.

3. Food is digested in the gastrointestinal tract to provide nutrients to the body. In addition, various hormones secreted from the lining of a few digestive organs allow other organs to function properly. Food is digested in the gastrointestinal tract to provide nutrients to the body. In addition, various hormones secreted from the lining of a few digestive organs allow other organs to function properly. According to this information, some organs of the gastrointestinal tract:
a. fit in more than one organ system

b. perform only one function at a time

c. supply the body with platelets

d. produce soluble vitamins
4. Because chewing begins the breakdown of food before it is swallowed, digestion starts in the mouth and throat. Which of the following systems aids most in this early stage of digestion?

a. Immune system

b. Excretory system

c. Muscular system

d. Respiratory system
5.  Which body system is directly responsible for delivering nutrients to cells throughout the body?

a. Circulatory system

b. Integumentary system

c. Endocrine system

d. Respiratory system
6. A food pyramid represents the relative amount of energy in trophic levels. Which of the following correctly shows a food pyramid?

a.
b.
c.
d.

a.

7. Distinguish between a concentrate and roughage.

8. Prioritize the 6 classed of nutrients. (most important to least important)

9. Justify in detail your reasons for your answer to question 2.

10. Defend the use of animal protein as a protein source for animal feed.

11. Compare and contrast the roles of vitamins and minerals.

12.  Asses the role water plays in supporting life.

13. Compare and contrast between the simple and ruminant stomach.

14. Illustrate the monogastric digestive system.
15. Choose whether a ruminant or monogastric animal is more efficient at converting grass to usable nutrients. Define your answer.

16. Should you feed a 6 year old gelding the same ration as a 10 year old pregnant mare.

17. Classify the following animals as ruminant(R) or monogastric (m).
Swine
cattle

Sheep
horses

Chickens
goats

Dogs
deer
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