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Week 1 

In the beginning PowerPoint 

The Cell and Cell Division textbook pages will help with activity 7.1.2 

Activity 7.1.2 – Do the best you can on the drawings – we are not all artist. (I will take pasted pictures, as 

long as you demonstrate that you know you are doing! 

Genetic Fun-de-Mendals 

Activity 7.2.1 Black + Black = Red 

Fun activity Pedigrees and Pedigree detective – This is for fun; you don’t have do it. 

 

Week 2 

What is a disease? And Infectious Disease Causing Agents 

These are power point that will help you with your assignments 

Activity 8.1.2 I included as many pictures as I had. You might can search for others. I will only grade the 

ones that I included 

Signs of health power point  

Activity 8.2.3 Mystery Diseases 
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Before the calf....  
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What is Inheritance? 

• The transfer of genetic material (genes) 
from one generation to the next. 

• Half of an individual's genes come from 
the sire via sperm. 

• Half of an individual's genes come from 
the dam via the egg. 

• Offspring contain genes from both 
parents. 

CASE 
 

 

Slide 4 
Inheritance is founded on the principle that 
genetic material moves from one generation to 
the next via genes. Half the dam's genes are 
transferred to the offspring in the egg. At 
conception, those genes combine with half the 
sire's genes contained in the sperm. Therefore, a 
fertilized embryo has a full compliment of genetic 
material, with half coming from each parent. 

 

4 

 

Fertilization 

Fertilization is the union of sperm with the 
ovum to produce a fertilized egg called 
a zygote. 

When sperm reaches the ovum: 
1. One sperm cell unites with one 

ovum. 
2. The resulting cell contains all genetic 

material and undergoes rapid cell 
division (i.e., mitosis) as the embryo 
develops. 
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Point to Ponder 

Why does fertilization not 
increase the number of 
chromosomes in each 
generation of offspring? 
Mei0Sis 
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Slide 6 
If offspring inherited all chromosomes from each 

parent, the number of chromosomes in each 
generation would double. 

How might that affect the appearance and 
viability of offspring? 

 

6 
Slide 7 

Meiosis happens when a pair chromosomes in a sex cell 

divide and separate to form two new cells containing one 

A Microscopic Mew — Formation of 
Sperm and Egg Cells 

Sperm and egg cells must undergo the 
process of meiosis to become haploid. 

Meiosis is a type of cell division that 
reduces the number of chromosomes 
in new cells by half. 

CASE 7 
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member of the original pair of chromosomes in each new 

cell. 

In Lesson 4.1 Units of Life, you learned about the parts of a cell and that the nucleus contains DNA and 
genetic material. In this presentation, you will be taking a closer look at the transmission of DNA from 
parent to offspring 

7 

each 

pairs 

nucleus  

8 

Slide 9 

The nucleus of cells contains all the genetic material 

necessary to replicate an individual. The number of 

chromosomes varies by species of animal. Humans 

have 46 chromosomes, cows have 60, horses 64, dogs 

78, and fruit flies 8. Chromosomes occur in pairs, one 

from each parent. These pairs are called homologous 

chromosomes and they work together in meiosis. 

So, humans have 23 pairs of chromosomes. Notice the 

nucleus in this slide has two pairs of chromosomes. In 

the next slides, the nucleus will have one pair of 

chromosomes. Realize in most 

9 animals there would be more than one 

chromosome. 

The 
of cows 
8. 

meiosis. 

of 
will 
most 

Slide 8 
The nucleus of cells contains all the genetic 
material necessary to replicate an individual. 
number of chromosomes varies by species 
animal. Humans have 46 chromosomes, have 
60, horses 64, dogs 78, and fruit flies 
Chromosomes occur in pairs, one from 
parent. These pairs are called homologous 
chromosomes and they work together in So, 
humans have 23 pairs of chromosomes. 
Notice the nucleus in this slide has two 
chromosomes. In the next slides, the have 
one pair of chromosomes. Realize in animals 
there would be more than one chromosome. 

Start With a Sex Cell 

• Male and female reproductive organs 
produce sex cells. 

• The nucleus of cells contains 
chromosomes, which carry genes. 

Chromosome 

Nucleus 
Chromatici 

CASE 8 

Meiosis I 

Diploid cells are cells with two sets of 
each 

chromosome. 

CASE 

Matching  chromosomes  separate 
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Meiosis Il 

Cells divide again to produce haploid gametes. 

This 
process 

happens 
for both 

sperm and egg cells. 

0000 

Four gametes are produced 
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Slide 10 
Haplðidcells reduce again splitting the 
chromosomes and each producing two new 
gametes containing chromatid material. Sperm 
and egg cells go through this process to reduce to 
chromatid material for fertilization. 
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From Haploid Gametes Back to a 
Diploid 

õõõõoÖooEg 
Gametes 

 
 

Slide 11 
Fertilization happens when the sperm cell 
containing a male gamete is joined with the egg 
cell containing the female gamete. The union of 
the two gametes create a new cell containing 
chromatid material from both parents. A 
fertilized egg is called a zygote. 
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One gamete 
from the male 
joins one 
gamete from the 
female during 
fertilization. 
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The Next Step 

Following fertilization, division of the 
zygote will continue the cell replication 
process. 

This process is called mitosis. 
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Side 12 
The zygote essentially brings the process back to 
the beginning of the cell development process. 
Mitosis will begin the cell multiplication process. 
The following slides provide an overview. 
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The Development of a Zygote 

 

 

Slide 13 
Mitosis and meiosis can easily be confused. 
Mitosis results in new cells with genetic material 
that is identical to the parent cell. If an organism 
has 46 chromosomes, there will be 46 
chromosomes in each replicated cell. 

 

called 
a  zygote. 
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Cells undergo rapid mitosis 
as the zygote grows. 

0-
0<0 

Daughter 
You will learn more about mitosis in a Cells later 

activity. 
CASE 13 
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Mitosis 

Mitosis is the division of cells to produce 
daughter cells that contain a full set of 
chromosomes. Parent cell 
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Phases to Mitosis 

 

Mitosis phases will be explored further in Activity 
7.1.1 Focus in on Mitosis. 
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CHAPTER 9  

CELL AND CELL DIVISION 
22imal's body is made up of millions of cells. Cells are the basic and 

generally smallest parts of the body that are capable of sustaining the processes 

of life —et2bolism and reproduction). Figure 9-2 shows the parts of an animal 

cell. Most cell is made of a material called protoplasm. The nucleus contains 

the he-E--:zry material of the cell, that is, the chromosomes that contain the 

genes. The ZEeus also controls the cell's metabolism, growth, and 

reproduction. The nucleus surrounded by the cytoplasm. The cytoplasm 

contains the smooth and rough žr+û?lasmic reticulum, mitochondria, 

lysosomes, vacuoles, the Golgi apparatus, ribosomes. The nucleus and 

cytoplasm are surrounded by the semipermeable . membrane. 

Mitosis animal begins as a single cell. This cell divides to make two cells. The 

cells 22tinue to divide, and groups of cells form specialized tissues and organs 

in the z-:-mal's body. This division of body cells in an animal is called mitosis. 

Mitosis the number ofbody cells, which causes the animal to grow. Old body 

cells die are replaced by mitosis. Chromosomes occur in pairs in the nucleus of 

all cells except the sperm and ovum. Each parent contributes one-half of the 

pair. number of pairs of chromosomes is called the diploid number. The diploid 

_ z-mber varies from species to species but is constant for each species of 

animal: 

cattle 30 goat 30 chicken 39 swine 19 horse 32 rabbit 22 

sheep 27 donkey 31 

During mitosis, the 

chromosome pairs are 

duplicated in each 

daughter cell, so are 

exactly like the old cell. 

Figure 9-3 shows the 

steps in mitosis. A cell 

that is dividing is in the 

interphase stage. During 

mitosis there are four 

typical stages Zhe 

division of the cell 

nucleus: prophase, 

metaphase, anaphase, 

and telophase. 

 Ribosomes Centriole

 Lysosome 

 Vacuole Nucleolus 

Nucleus 

Cytoplasm 
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Rough Endoplasmic 
Reticulum 

Zo:gi 
Mitochondrion 

Zoa ratus 
Complex) 

?iasma Membrane 

Smooth Endoplasmic Reticulum 

Sgure 9-2 Parts of an animal ceil. 
Genetics Of Animal Breeding 183 

TABLE 9-2 Heritability 
Estimates for 
Swine 

Heritability Trait Percentage 

I  to weaninc 

 

 

Num farro:ced 
Number pigs 
weaned 

5 

10 

 

 

 

Weaning weicht 

Birth weight 
Five-month '$.•eight 

15 

 

Number of ripples 
Ccnfcrmaticn 

25 

Feed efficiency 

Aae at   

 

  
 percent 
loan cats 

30 

Prcbe hack íùt 43 

 

Loin muscle area 50 
P?žrcent sh:gulder 

Percentage carcass 
muscle 

50 

 

 
 55 

 

Heritability Trait Percentage 
Number born 

Ccnfcrrnation score 

13 

 
Feed efficiercy 
Fa: thickness 

20 

Miknç ability 25 

Birth weight 30 

 

Carcass—
percert lean 

cuts  

 

 

 

 

 

 
weight 

35 

Post-weaning daiy 
gain 

Skin folds 

40 

V!eiçht of retèil cuts 

Yearling  

  

  

  

40 
40 

 

Face covering 50 
Mature v.re:gh: so 
Staple tenqth 53 
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Figure  9-3  Cell  (div:cing  by  mitosis, 



 

 

Early Prophase Late Prophase Metaphase 

The ability of body cells to continue to divide throughout the life of the animal 

is limited. At the end of each chromosome in the nucleus of the cell there is a 

specific repeating DNA sequence called a telomere. The presence of these 

telomeres is critical for successful cell division. Each time a cell divides, some of 

the telomere is lost from the end of the chromosome. As the animal ages, the 

telomeres become shorter and eventually the cell stops dividing. 

Meiosis 

'Meiosis is a type of cell division that creates gametes (sperm or egg cells). 

Gametes are the reproductive cells of an organism. The male gamete is called a 

sperm cell and the female gamete is called an ovum, or egg, cell. During sexual 

reproduction two gametes (one sperm and one ovum) unite to form the zygote. 

In meiosis, the number of chromosomes in the gametes is reduced by one-half. 

Figure 9-4 shows the steps involved in meiosis. 

During meiosis, the chromosome pairs are divided in such a manner that each 

gamete has one of each type of chromosome; the gamete cell has a haploid 

number of chromosomes. The zygote that results from the union of the sperm and 

ovum has a diploid number of chromosomes. One set comes from the sperm and 

one set comes from the ovum. The chromosome pairs are homologous— that is, 

the first chromosome in the sperm matches the first chromosome in the ovum; 

the rest of the chromosomes in the sperm and ovum match up in a similar manner. 
Although both the spermatozoa and the ova are produced by meiosis, there are 

some differences in the production ofeach. The production ofspermatozoa is 

called spermatogenesis; the production of an ovum is called oogenesis (Figure 

9-5). 
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 Meiotic Prophase I Meiotic Reduction 
Cell Centriole membrane 

Chromatid 
 Spindle 

hcmo!ogs are 
separated from 
their partner, and 

the two are 
moved 

Recondensation 
chromosomes reach 

their greatest density 
Nuclear 

 to opposite poles 

membrane 

Pairing 
each chromosome pairs 

with its homolog 

 products 

of the first 

division 



 

 

Centromere 
products of 

the second 

division 

 

sister chromatids are split resulting 
Condensation in fourgametes, each with G 

chromosomes become haploid number of chromosomes, 
visible as sister chromatids all in the unduplicated state 

9-4 Ceil dividina by meiosis. 

Shen they reach sexual maturity, male animals begin producing spermatozoa 

cells) from spermatogonia in the seminiferous tubules in the testes. Sperare the 

progenitors of spermatocvtes (diploid cells that divide by to produce four 

spermatids). A spermatid is any ofthe four haploid cells y:zzced by meiosis 

that develop into spermatozoa. The first meiotic division a primary 

spermatocyte to produce two secondary spermatocytes that Evide in the second 

meiotic division to produce four spermatids. Spermažre small, with only a 

small amount of cytoplasm in the head that is, primarnucleus; they develop a 

long flagellum or tail that gives them a high decree z=ility. 

sexual maturity, female animals produce ova (egg cells) in the ovaries. 

The z--eiotic division acts on a primary oocyte to produce two cells; one is the 

oocyte and the other is the first polar body. The secondary oocyte is a zzzšžly 

large body, while the first polar body is quite small. The second meiotic acting 

on the secondary oocyte produces one large cell (ootid) and one cell (second 

polar body). The ootid develops into the ovum. The first polar :nay or may not 

divide during the second meiotic division; if it does it protwo second polar 

bodies. The second polar bodies produced are not func2nd are reabsorbed. The 

single ovum that is produced is large and contains cytoplasm and stored food; 

this provides the initial nourishment for the and embryo. 
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 Testicle cell Ovary cell 

Primary Primary spermatocyte oocyte 
Secondary 

 Secondary oocyte First polar 



 

 

 spermatocyte body 

• 
Spermatids  

Polar bodies 

Mature sperm 
Ovum 

Figure 9-5 The steps in production of sperm (soermatcgenesis) and the ovum (oogenesis). 

Fertilization 
When a sperm cell from the male reaches an egg cell from the female, 

fertilization takes place. The two haploid cells unite to form one complete cell 

called a zygote. The zygote is diploid; that is, it has a full set of chromosome 

pairs. This process results in many different possible combinations of traits in 

the offspring. 

TRANSMISSION OF CHARACTERISTICS 
Genes 

The characteristics of an animal that are inheritable are passed from one 

generation to the next by genes. Genes are located on chromosomes and are 

composed of DNA. Because chromosomes occur in homologous pairs, the 

genes that they carry are also paired. The sequence of the locations of the gene 

pairs is the same in a homologous pair of chromosomes. If a gene pair at a 

given location is identical, they control a trait in the same way. For example, 

both may code for the color black. In this case, the gene pair is said to be 

homozygous. In some gene pairs, each gene codes for a different expression of 

the same trait. In this case, the genes are called alleles, and the gene pair is said 

to be heterozygous. For example, one allele may code for black color, and the 

other may code for red color. The same trait is being affected, but the alleles 

are coding for different effects. 
The genes provide the code for the synthesis of enzymes and other proteins 

that control the chemical reactions in the body. These chemical reactions 

ultimatelv determine the physical characteristics of the animal. The physical 

appearance of an animal is determined by its genotype and is referred to as its 

phenotype. 
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Activit  7.1 .2 Splittin   

Purpose 
Mitosis, the process of cellular division, produces two genetically identical diploid (2n) daughter cells from 

the diploid parent cell. A diploid cell has two sets of chromosomes. Animal cells undergo mitosis to 

generate specialized tissues and organs for growth. Meiosis is cell division in which gametes are produced. 

Gametes are haploid (1 n) cells that pass genetic material onto offspring during fertilization. Gamete cells 

contain only one set of chromosomes. The male gamete is a sperm cell and the female gamete is an ovum 

or egg cell. During sexual reproduction, sperm unites with an ovum to produce a zygote containing a 

diploid number of chromosomes. 

The whole process of gametogenesis, or the formation of gametes, includes both meiotic and mitotic 
division producing egg and sperm cells. What other differences exist between gamete cells and other 
animal cells? How do gamete cells contribute to new animals that are genetically diverse? 

Ancient Egyptians used the hieroglyphics alphabet, consisting of small pictures, to record information. You 

will develop your own set of small þictures to accompany the story of meiosis. 

Materials 

Per student: 

• Modern Livestock and Poultry Production course text 

• Colored pencils 

• Pencil 

• Agriscience Notebook 

Procedure 
You will examine meiosis by sketching the different stages of meiosis and determine the number of 

chromosomes in each step as well as the purpose of the step. 

1 . Review page 184 — 186 (Meiosis) of Modern Livestock and Poultry Production. 

2. Sketch, label, and describe each step of the process of meiosis in Table 1. Use Figure 9-4 on page 185 

in your course text for your reference. Include the following information in your sketch. 

• Number of chromosomes (haploid or diploid) 
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• Number of cells or nuclei produced in each step 

• Purpose of step or product 

• Other pertinent cell parts that contribute to offspring success and survival 

3. Describe the processes of spermatogenesis and oogenesis in Table 2. Use the information provided in 

Step 1 as well as Figure 9-5 on page 186 in your course text for your reference. Include the following 

information in your sketch. 

 A labeled sketch of each step 

 Number of chromosomes (haploid or diploid) 

 Write a description of each step and what is produced 

4. Under Table 2, describe fertilization in your own words 

 

 

 
 ©  —  

Conclusion 
1 . How are sperm and egg cells different from most other animal cells? 

2. What do gamete cells contribute to offspring? 

3. How many sets of chromosomes do gamete cells contain? 

4. Use the Venn diagram to compare and contrast the processes of mitosis and meiosis. 
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Name: 

Activit 7.1 .2 Student Worksheet 

Table 1. Ste s of Meiosis 

Step  Labeled Sketch Chromosome 
Number 
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Diploid Cell 
(Parent) 

  n 

 

Meiotic Pro hase I   

Condensation 

  n 

 

Pairing 

  n 

 

Recombination 

  n 

Recondensation 

  n 

 

 

 
 (0  - 

Meiotic Reduction  
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Step One 

 

n 

Step Two 

 

n 

Step Three 

 n 

Table 2. Ste sin S ermato enesis and 00 enesis 

Step  Sketch Description Chromosome 
Number 

Mitosis 

Testicle Cell 

   n 

Mitosis 

Ovary Cell 

 

  n 

Meiosis 

Primary 

Spermatocyte 

   n 

 

 C)  - 
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Meiosis 

Primary oocyte 

  

n 

Meiosis 

Secondary 

Spermatocyte 

  

n 

Meiosis 

Spermatids 

  

n 

Meiosis 

First Polar Body 

  

n 

Mature Sperm 

  

n 

Ovum 

 

 

n 

In your own words, describe fertilization. Use the course text, Modern Livestock and Poultry 

Production for your reference. Make sure your description includes the following words; sperm 

cell, egg cell, haploid, diploid, gamete, and zygote. 
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Gregor Mendel: The Man, the Monk, 
the Master of Genetics 

Austrian monk in 
the mid-1800s 
who conducted 
experiments with 
pea plants to 
discover the 
principles of 
heredity. 
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Gregor Mendel's Studies 

His work provided the basis for four 
laws of inheritance: 

—The law of dominance 
—The law of segregation 
—The law of independent assortment 
—The law of unit characters 

CASE 4 
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What are genes? 

A gene is the simplest unit of 
inheritance. A gene influences certain 
genetic traits in living things. 
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What do genes do? 

Genes are carried in the chromosomes 
in the gametes. 

 Genes are passed from parent to offspring 
through the process of meiosis and mitosis 
during sexual reproduction. 

The genetic transfer of traits from parent to 
offspring is called heredity or inheritance. 
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Defining Traits of Living 
Things 

Genotype 

Genotype is the genetic make-up of 
living things. 

Individual organisms of the same 
genotype breed alike. 

CASE 7 
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Defining Traits of Living 
Things 

Phenotype 

Phenotype is the observed 
characteristics of an individual organism 
without reference to its genetic make-
up. 

Individuals of the same phenotype look 
alike but may not breed alike. 

CASE 8 
 

 

 

Slide 8 
Visual appearance, such as color, presence of 
horns in cattle, and height. 

 

 

 
8 

 

How Heredity is Affected by Genes 

Each characteristic or trait has two genes 
— one derived from each parent 

 If both genes for a characteristic are the 
same, the animal is homozygous for 
that characteristic. 

If the two genes differ for a 
given characteristic, the 
animals are heterozygous. 

CASE 
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Which Trait Wins in Heterozygous 

Pairings? 

The law of dominance offered by Mendel 
states that one gene of the pair may 

exert its influence over the other. 

d 
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Dominance 

A dominant gene overrides the other 
gene and is visible in the organism's 
physical characteristics (i.e., 
phenotypic characteristics). 

This is referred to as a dominant trait. 
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Recessive 
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The other gene partner of heterozygous traits 

will not be seen in the phenotype. 

• It does still remain in the genotype 

however When crossed with another 

animal containing the same recessive 

trait, some offspring may show the 

recessive characteristic. 
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recessive offspring. 

rules method will from breeding pairs of genes. 
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Polled Trait in Herefords 

If polled is a dominant trait, it is represented 
by the letter 'P." 

 If a parent is homozygous for the genetic 
traits of polled, the gene pair would be 
app." 

If it is heterozygous for polled traits, the 
gene pair would be "Pp." 

CASE 14 
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Predicting Offspring 

Each gene is signified by a letter 
Each gene is paired with another — one 
gene from each parent 

If the letter is capitalized it is a dominant 
gene 

If the letter is not capitalized it is a recessive 

gene 

CASE 13 
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Punnett Square 

Use a Punnett Square to determine the 
offspring for two homozygous parents: 

 Homozyeou$ Parent 
  

Homozvgous 
Parent 

   

   

CASE 15 
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Results of Homozygous 
Pairing 

  Homozvnus Parent 

  

Homozy2ù11s 
Parent 

p  PPPP 

p  PPPP 

What is the percent chance of offspring that 
will be polled? 

CASE 16 
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Let's see how recessive genes 

reappear... 

Use a Punnett Square to determine the 
offspring for two heterozygous parents: 

 Heterozygous 
Parent 

  

Heterozvuous 
Parent 

   

   

CASE 17 
 

 

 Slide 17 
This simple example will illustrate how 
recessive genes are still part of the genetic 
make up even though the parents do not 
show different phenotypic characteristics. In 
this example, the small "p" represents a 
Hereford with horns. 

 

 

 

 

17 

 

The Results... 

I  

What is the percent chance of offspring that 
will be polled? 

CASE 
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Purpose 
As you learned in Lesson 7.1 A New Pair of Genes, offspring inherit genes from their parents. Black or red 
coat color, polled or horned, and even wing type in insects are derived from genes contributed by each 
parent. How do those genes determine specific phenotypes? Imagine, you went out to visit an Angus farm 
last night and the farmer was perplexed. His polled black bull and polled black cow had a horned red calf. 
He says he has been using that bull for years and the cow has always birthed polled black calves. How could 
this happen and could it happen again? 

Phenotypes or the qualitative traits observed in the animals are dependent on dominant, recessive, and 

codominant genes. A dominant gene will express itself over a recessive gene. To observe a recessive trait 

the genotype must be homozygous. Codominance occurs when both traits are observable. 

The Punnett Square method may be used to predict the probability of the occurrence of qualitative traits. 
Some qualitative traits are of importance to beef producers because of market premiums and management 
practices. Many producers strive to breed slaughter cattle with black coloring for advantages when 
marketing their cattle. How can you use the Punnett Square to determine the possibility of qualitative traits 
in calves? 

Materials 

Per student: 

 Pencil 

 Agriscience Notebook 

Procedure 
In this activity, you will use the Punnett Square method to predict the probability of offspring having the 

qualities you desire. 

Part One — Heterozygous Cross 

The bull and cow in question are both heterozygous for coat color and horned traits. Determine the 

probability of traits in the offspring using a Punnett Square. 

1 . Review the genetic codes for coat color and polled or horned in Angus cattle. 

 Coat Color Gene Horned or Polled Gene 
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B = Black p = Polled b = Red p = Horned 

 Black (B) is dominant to red (b) Polled (P) is dominant to horned (p) 

2. Complete the Punnett Square in Table 1 of Activity 7.2.1 Student Worksheet, for a heterozygous 

black polled bull (BbPp) mated to a heterozygous black polled cow (BbPp). 

3. Using the results of your Punnett Square, determine the frequency of genotypes and the possible 

phenotypes of the offspring. Complete in the chart in Table 2. 

 
—  —  

4. Determine the frequency of each phenotype occurring. Next, express the probability as a percentage 

in Table 2 of Activity 7.2.1 Student Worksheet. To calculate the percentage uses the following 

formula. 

Number of phenotype 

x 100 

16 

Part Two — Homozygous and Heterozygous Cross 

Using a Punnett Square, determine what percentage of offspring could be red or horned when you cross 

the red horned calf with a bull heterozygous for both traits. 

1. What are the genotypes of the heifer and bull? 

 Horned red heifer: 

 

 Polled black bull:  

2. Complete the Punnett Square for this mating in Table 3 of Activity 7.2.1 Student Worksheet. 

3. Using the results of your Punnett Square determine the frequency of genotypes and the possible 

phenotypes of the offspring. Record your findings in Table 4. 

4. Determine the frequency of each phenotype occurring. Next, express the probability as a percentage in 

Table 4. 

5. Answer the analysis questions under the tables. 

Conclusion 
1. How might livestock producers use the Punnett Square method when selecting animals? 

2. What are the limitations of using the Punnett Square method when predicting inheritance? 
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Name: 

Activit  7.2.1 Student Worksheet 

Table 1. Heterozygous Cross 

Genes From the Bull (BbPp) 

Genes From the Cow 

(BbPp)  

Table 2. Findin s 

Geno e Fre uenc Pheno  

BBPP   

BBP   

    

Bbpp   

BbP    

Bbpp   

bbPP   

bbP   

bbpp   

Phenotype Probabili of Pheno e Probabili As a Percenta e 

Number of phenotype 
x 100 

Black and polled   

Black and horned   

Red and polled   
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Red and horned   

 What was the probability of the farmer's bull and cow having a horned red calf? 

 What are two changes the farmer should make to ensure he does not produce a horned red 

calf again? 

 What factors make these phenotypes qualitative? 

Curriculum for Agricultural  = -  
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Table 3. Heterozygous and Homozygous Cross 

Genes From the Bull 

Genes From the Cow 

 

Table 4. Findin s 

Geno e Fre uenc Pheno 

BBPP   

BBP   

   

BbPP   

BbP    

   

bbPP   

bbP   

bb   

Phenotype Probabili of Pheno e Probabili As a Percenta e 

Number of phenotype 
x 100 

Black and Polled   

Black and Horned   

Red and Polled   

Red and Horned   

 What is the probability of the farmer's new bull and horned red heifer having a horned red calf? 

 What happens in any situation if one parent is homozygous dominant for both traits? 



 

Agricultural Science  

  - Curriculum for 

Pedigrees Principles of Agricultural Science — Animal Unit 

7 — Lesson 7.2 Predicting Genetic Inheritance 

 

CASE 

Curriculum for Agricultural 
Science Education 

 Principles of Agricultural Science — 
Animal 

 

 

 

 

 

 

 

 

 

1 

 

Pedigrees 

• Visual method of  

• Sire and his 
ancestors  

• Dam and her 
ancestors  

Sire 

tracking ancestry 

on top on 

bottom 
Paternal Grandùe 

Paternal Grand-dam 

Arimal of 
Interest  
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Maternal Grand-dam CASE 3 
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Slide 3 
Pedigrees provide a visual method for tracking 
animal ancestry. The typical pedigree layout is 
shown, but may be written in the same format 
without the underlying lines. The animal of 
interest is always alone to the left of the pedigree. 
The sire and his ancestors are always on the top 
half of the pedigree while the dam and her 
ancestors are listed on the bottom half of the 
pedigree. 

A two-generation pedigree is shown, but 
pedigrees may extend for five, six, or more 
generations as long as ancestral information is 
available. 

Pedigrees and Inheritance 

• Pedigrees help track genes 

Paternal Grandsire (Red) 

Animal Of 
Interest 
(Red) 

CASE 4 
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transfer. Further, each of the great grandparents contribute 

12.5% of their genes to the animal, 

and so on. 

5 

Calculations with Pedigrees 

• Q —A grandsire carries a red coat color 
gene, what are the odds that his 
grandson will inherit that gene? 
— Assume all other animals in the pedigree 

are homozygous black. 

• A — Twenty-five percent (25%) or 1/4 

that the grandson will inherit the red 

coat color gene. 

CASE 6 
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Pedigrees and Inheritance 

• Identify the percentage of each 
ancestor's genes in the animal of 
interest. 

Paternal Grandsie 
(25%) 

Paternal Grand-dam 
(25%) 

Maternal Grandsire 
(25%) 

Maternal Grand-dam (25%) 

CASE 5 

Slide 5 
Each generation preceding the animal of interest 
contributes half of it's genes to the next 
generation. For example, it is known that 50% of 
the sire's genes and 50% of the dam's genes are 
contained within the animal of interest. However, 
you could also say that 25% of each of the 
grandparents contribute to the animal of interest 
using the parents as an intermediate for the gene 

 

Slide 6 
Percentages shown are the percentages that a 
given gene carried by an ancestor will be passed 
to the animal in question. 
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CASE 
Activit 7.24 The Pedi ree Detective 

Purpose 
Pedigrees provide a visual way to observe the lineage of an animal. By following the pedigree, geneticists 

can track genes throughout generations. As you have learned, each parent contributes half the genes to 

his or her offspring. Using that knowledge, you can determine 25% of an animal's genes were given to 

them from grandparents, 12.5% from great grandparents, and so on. Pedigrees give producers one more 

tool to manage their livestock. Can pedigrees be used outside of the livestock industry? 

Sally Sleuth has wanted a dog since she was little. She scoured the newspapers looking for a litter of black 

Lab puppies and finally found an ad that read: 

"For sale to a good home: Five black Lab and one chocolate Lab seven-week-old male puppies." 

Sally called the phone number and made arrangements to see the puppies the next Saturday. When she 
arrived at the breeder's home, the puppies had all been sold except the chocolate colored male. Sally 
asked to see the pup's parents and was shocked to find that both parents were black Labs. As Sally rode 
home with her new puppy that she named Tango, she decided she needed to do some serious research 
into Tango's pedigree and the inheritance of coat color in Labrador Retrievers. 

Materials 

Per student: 

 Pencil 

 Agriscience Notebook 

Procedure 
In this activity, you will help Sally Sleuth complete a four-generation pedigree for Tango using bits and 

pieces of information she could obtain from the breeder and an Internet search. 

Part One — Completing a Pedigree 

Based on the following clues and using what you know about pedigrees, finish filling in the names in the 

four-generation pedigree on Activity 7.2.4 Student Worksheet 

Clues 

1. Maestro is Tango's maternal grandsire. 

2. Maestro's paternal grandparents are Black Blizzard and Blossom. 
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3. Maestro has 1/2 of Black Brick's genes and 1/2 of Bridget's genes. 

4. Maestro sired Spirit. 

5. Master Kenneth Ill, Master Kenneth Il, and Master Kenneth I are the sire, paternal grandsire, and 

paternal great grandsire of Zeke. 

6. Master Kenneth I was mated to Lucy. 

7. Zeke sired both Tango and Stranger. 
 

 

72.4  

8. Bridget's sire and dam are Caldwell's Extra and Esmeralda. 

9. Blossom contributes 1/4 of Brandi's genes. 

10. Lassy is Kendall's Lass' dam. 
1 1 Zelda contributes 25% of her genes to Tango and is the daughter of Cartwright and Crafty Ann. 

12. Biff and Sonja are Zelda's paternal grandparents  

Part Two — Tracking Genes Using a Pedigree 

Sally's sleuthing discovered the inheritance pattern of back and chocolate coat color in Labrador 

Retrievers. 

Coat Color 

Gene B = Black 

b = Chocolate 

Black (B) is dominant to Chocolate (b) 

Through her research, Sally found that most of Tango's ancestors had a homozygous black (BB) genotype. 

However, one dog, Martha carried the chocolate gene. Use Tango's complete pedigree to answer the 

questions in Activity 7.24 Student Worksheet. 

Conclusion 
1 . What is a pedigree? 

2. How can animal breeders use pedigrees to track genetic inheritance? 
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3. What percentage of the genes of an animal originate in the first generation of ancestors? What 

percentage from the second generation? 

 

72.4  

Name: 

Activit 72.4 Student Worksheet 

Directions: Complete Tango's pedigree based on the clues given in Part One. 

 First Generation  Second Generation Third Generation Fourth Generation 
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Tan o  

1 . Which two individuals appear twice in Tango's pedigree? 

2. What is Zeke's genotype? 

3. What is Spirit's genotype? 

4. What percentage of Black Bricks genes does Tango possess? 

 7.24  
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5. If Martha was the only chocolate carrier on Tango's paternal pedigree, list the names of the 

other dogs in the paternal side of Tango's pedigree that must have been carriers. 

6. Where did the chocolate gene originate in Tango's maternal pedigree? 

7. What are the odds that Tango would have inherited the chocolate gene from Stranger? 

8. What are the odds that Tango would have inherited the chocolate gene from Martha? 
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Pathogens 

• Anything capable of causing disease. 

• A living, microscopic, disease-
producing agent, such as a 
bacteria or virus. 

CASE 3 
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Disease 

• Any deviation from a normal state of 
health in plants, animals, or people, 

which temporarily impairs vital functions. 

• Disease Categories 
— Infectious 

— Contagious 

— Non-infectious 

CASE 4 
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Diseases have many causes and come in many 

forms. Some are very mild and animals recover 

easily on their own. Others are far more 

serious and may lead to death. Producers 

strive to limit diseases and exposure to 

disease-causing agents to maintain the health 

of their animals and to maximize profits. 

Diseases are commonly classified into the 

following three categories: infectious, 

contagious, and non-infectious. Contagious 

diseases are infectious, but not all infectious 

diseases are contagious. 

 
 

Infectious Disease 
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Incorrectly called Mad Cow Disease, 

Bovine Spongiform Encephalopathy (BSE) 

is an example of an infectious disease. In 

cattle, it is most commonly caused by 

feeding meat and bone meal containing 

infected prions. BSE causes degeneration 

of the brain and spinal cord. It has a 3-5 

year incubation period and is typically only 

seen in older cattle. 
BSE is a transmissible spongiform encephalopathy (TSE). Other TSE's include scrapie in sheep 
and variant Creutzfeldt-Jakob Disease (vCJD) in humans. 
6 

 

Contagious Disease 

• A disease transmitted or spread from 
animal to animal by direct or indirect 
contact with a diseased animal. 

• Common colds and the flu are 

contagious diseases. 
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Example: "Mad Cow Disease" 

Bovine Spongiform Encephalopathy 
—Degenerative disease of brain and 

spinal cord 

—Caused by feeding meat and bone 
meal to cattle 

CASE 6 

Infectious Disease 

• A disease caused by bacteria, protozoa, 
viruses, prions, or fungi entering the 
body. 

• Not necessarily contagious or spread by 
contact. 

• Can be ingested, inhaled, or absorbed 

CASE 5 
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If an animal or a human has a contagious 

disease, that means it can be spread and caught 

by another animal or human. For example, in 

humans, the common cold or flu is contagious 

and easily spreads. In animals, many diseases are 

contagious and can be spread from animal to 

animal or from one herd of animals to another 

herd of animals. 

 
 

2 
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Foot-and-Mouth Disease (FMD) is a highly 
contagious, viral disease that affects 
clovenhoofed animals. It can be spread by 
humans, birds, and other animals that are 
not affected by the disease. The disease is 
identified by a high fever, blisters in the 
mouth, and on the feet and legs. 
FMD is not typically fatal, but recovery is a 

very slow process and the disease is so 

contagious that destruction of infected 

animals is used to prevent spread of the 

disease. 
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Non-Infectious Disease 

• A disease that is not caused by 
microorganisms or transmitted 
from one animal to another. 

• Examples: 

• Nutritional disorders 

• Poisoning 

• Genetic disorders 

CASE 9 
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Some diseases are caused by genetic or 

nutritional problems. Genetic disorders are 

caused by mutations and may be passed on to 

offspring. Some mutations are beneficial, 

while others are harmful and even lethal. 
 

 

 
9 

 

Non-Infectious Disease 

Example: Spider Lamb Syndrome 

• Genetic disorder 

• Causes skeletal deformities, such as 
bent legs, crooked spine, long neck and 
flattened ribs 

 

 

Contagious Disease 

Example: Foot-and-Mouth Disease 

• Virus found in cloven-hoofed animals 
• Spreads easily from cattle to sheep to 

pigs to goats to deer 
• Destruction, decontamination, and 

quarantine only methods to control 

CASE 8 
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What is  

 

How Diseases Spread 

• Direct contact 

—Animal to animal or person to person 
contact 

—Shaking hands 

• Indirect contact 

—Vectors 
—Fomites 

CASE Il 
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Diseases can be spread through both direct 

contact and indirect contact. 

The next two slides define Vectors and Fomites. 
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How Diseases Spread 

, Vector 
—Any agent, such as an insect or animal that 
transmits, carries, or spreads a disease from 
one plant or animal to another. — Example: 

• Mosquito carrying malaria 
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How Diseases Spread 

• Fornites 
— Contaminated inanimate objects 
— Substance other than food that may 
harbor or transmit a disease — 
Example: 
• Sharing straws or water troughs 

CASE 13 
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Diseases can be spread through indirect contact. 
The object that transfers the contagion is called 
a fomite. Examples of some objects that can be a 
fomite are door handles, desk tops, and feed and 
water troughs. These objects may be infected 
with saliva, tears, nasal discharge, urine, and 
feces. 
The ability of contagious diseases to spread 

without direct contact is one reason for the 

recommendation of frequent hand-

washing during cold and flu season. 

 

4 
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The five infectious disease-causing agents include 

bacteria, viruses, fungi, protozoa, and prions. All 

of these are infectious and some forms are 

contagious. It is important to remember there 

are many bacteria, fungi, and protozoa that are 

beneficial and necessary to life processes. 

Agents That Infect Animals 

• Bacteria 

• Virus 

• Fungi 
• Protozoa 

• Prions 

CASE 3 
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Bacteria are classified as prokaryotes, meaning 
they do not have membrane bound organelles. 
Harmful bacteria cause disease by producing 
toxins or by destroying body tissues. There are 
three basic shapes of bacteria, which will be 
discussed in upcoming slides. 
Bacteria have historically been treated very 

effectively with antibiotics. In recent years, 

concern has developed about antibiotic-resistant 

bacteria. Bacteria with mutations can survive 

antibiotic treatments and continue to grow and 

reproduce. This causes concern in the health 

industry as research for new medications 

struggles to keep pace with the mutated 

bacteria. 

Bacteria 

 

 

• Prokaryotes — single-celled organisms 

• Organelles are not membrane-bound 

• Three basic shapes: 
—Cocci 

-Bacilli 
—Spirilla 
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•  Cocci: 

—Spherical or egg-shaped 

—Chains are streptococci 

—Clusters are staphylococci 
—Examples: strep and pneumonia 

infections 

CASE 5 
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Bacteria Shapes 

 

—Examples: anthrax and salmonella 

• Spirilla: 

—Spiral or corkscrew shaped 

—Examples: leptospirosis 
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Bacilli or rod-shaped bacteria can form 

chains and are referred to as 

streptobacilli. 
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•  

—Rod  shaped 
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Virus Size 

• To see a virus, go to 

— http://www.cellsalive.com/howbig.htm 

• What is a nm? 

—Nanometer = .00000004 inches 

• Example: influenza 
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Fungus 

• Eukaryotes — have membrane-bound 
organelles 

• Common forms include molds and 
yeasts 

• Example: Ringworm  
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Fungi are commonly multicellular organisms 

with membrane bound organelles, thus 

classifying them as eukaryotes. There are 

many types of fungi including molds, yeasts, 

and mushrooms. Diseases caused by fungi 

range from skin infections, such as ringworm 

and athletes foot to fungal poisons, such as 

alfatoxin, which can be found in moldy grains. 

Most fungal infections can be treated with 

drugs. 
 

9 
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Viruses are made of cell components, but do 
not have all characteristics of cells. They do not 
have a nucleus, cytoplasm, organelles, or a cell 
membrane and cannot carry out cellular 
functions. Yet they do have nucleic acid and a 
protein coat. The nucleic acid is either DNA or 
RNA, but not both. Viruses can only replicate 
inside another cell while using the organelles of 
that cell. 
Viruses are so small they can attack and infect 
bacteria. Viruses that infect bacteria are called 
bacteriophages. 

Treatment of viruses is fairly limited as they do 

not respond well to most antibiotics. Prevention 

in the form of vaccinations is the most 

successful approach to controlling viruses. 

Virus 

• Very tiny 

• Have a core of nucleic acid with a 
protein covering 

• Characteristics of both living and 
nonliving material 

• Only grow and reproduce inside a living 
cell 

CASE 7 
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Protozoa 

• Eukaryotes — single-celled organisms 

• Often parasitic 

• Examples: Coccidiosis in animals, 
malaria and giardia in humans 

  CASE 10 
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Protozoa are single-celled organisms that have 

membrane bound organelles, which classifies 

them as eukaryotes. Protozoa can live in many 

environments, some are free-living while others 

are parasitic. 

Diseases caused by protozoa are effectively 

controlled with drugs. 
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Prions 

• Abnormal form of protein that clumps 
together inside a cell 

• Causes brain-wasting diseases, such as 
scrapie and Bovine Spongiform 
Encephalopathy (BSE) 
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Prions are even simpler than a virus and are 
abnormal clumps of protein that form in a cell. 
They are made of amino acids and have no 
nucleic acids. Prions eventually kill the cell and 
lead to a slow degeneration of the nervous 
system. 

Prions are not very well understood and there 

are no known treatments for the diseases caused 

by prions. Prions have received much attention 

in recent years with the increased media 

surrounding BSE (aka Mad Cow disease). 
 

11 
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Activit 8.1.2 Rods, Rounds, and Spirals 

Purpose 
Many illnesses are caused by organisms so small they cannot be seen without magnification. Harmful bacteria, fungi, 
and protozoa are often the culprits. Disease-causing bacteria and protozoa invade the cells of a host, feeding from 
those cells or excreting a toxin that makes the host ill. Harmful fungi can attack living tissues and may also produce 
allergy causing spores and toxins in foods. While there are many beneficial oflharmless bacteria, fungi, and protozoa, 
these three organisms are the cause of many diseases and illnesses. 

Bacteria exist in three main shapes, cocci, bacilli, and spirilla. Cocci are spherical or egg shaped. 
Bacilli are rod shaped, and spirilla are spiral or corkscrew shaped. Bacteria are responsible for 
diseases such as pneumonia, anthrax, and strep. Fungi are commonly found as mold and yeasts. 
Fungi are responsible for such diseases as ringworm. Protozoa are often parasitic and cause 
diseases such as malaria. 

Identifying microorganisms is necessary in disease identification, treatment, and prevention, but can be a difficult 

task due to their small size. Microscopes are a useful tool for exploring the world of microorganisms. Can you 

identify disease-causing agents by observing them under a microscope? 

Materials 

Per pair of students: Per student: 

e Microscope  Pencil 

 Bacteria slide  Agriscience Notebook 

 Mold slide 

 Protozoa slide 

Procedure 
Work with a partner to identify and sketch several disease-causing organisms. You and your partner will view 

three slides containing bacteria, molds, and protozoa. Use care and caution when handling the microscope and 

slides to avoid breaking the slides. 

Part One — Bacteria 
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1. Obtain a bacteria slide. 

2. Hold it up against a light background to note the three stained streaks on the slide. Place the slide on the 

microscope under low power. 

3. Locate a stained area, and focus the microscope. 

4. Switch to the high-power objective and focus carefully. 

5. Identify, sketch, and label the specific bacteria type in that area in Table 1 of Activity 8.1.2 Student Worksheet. 

Use your notes from the Infectious Disease Causing Agents presentation to help you identify the bacteria you are 

viewing. 

6. Repeat for the other two stained areas on the slide. 

 ©  —  —  

Part Two - Mold 

Obtain a mold slide and repeat the procedures from Part One recording your observations of mold in Table 2 of 

Activity 8.1.2 Student Worksheet. 

Part Three — Protozoa 

Obtain a protozoa slide and find two different protozoa on the slide. Sketch them in Table 3 of Activity 8.1.2 Student 

Worksheet. Draw as much detail as possible, including the cell organelles. 

Conclusion 
1 . What structural differences did you observe between bacteria, molds, and protozoa? 

2. Based on your observations, what challenges might epidemiologists encounter when trying to identify 

the source of an illness? 

3. Why are viruses difficult to observe with a microscope? 
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Name: 

Activit 8.1.2 Student Worksheet
 

Table 1. Bacteria 

 Section 1  Section 2  Section 3 

      

Type: 
 

Type. 
 

Type. 
 

Table 2. Mold 

 Section 1  Section 2  Section 3 

      

Type: 
 

Type: 
 

Type: 
 

Table 3. Protozoa 

Sketch 1 Sketch 2 
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Bacteria 

Mold 

Protozoa 

2 

3  

What is Health? 

The state where all body parts are 
functioning normally. 
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Knowing  how  a  healthy  animal  appears  assists  in 

diagnosing  unhealthy  animals. 
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Recognizing Good Health 

 

Signs of good health include: 

Contentment: Animal appears 
content. Signs of contentment in 
animals stretching upon rising, 
standing or quietly, and relaxed when 
resting. 

Alertness: Animals are alert, bright-
eyed, and ears pricking with slight 
noises. Good appetite: Animals are 
eager feed. Also includes cud-chewing in 
ruminants. 
Sleek coat and pliable skin: 

Healthy animals have a sleek hair 

coat and skin is elastic. 

Recognizing Good Health 

• Bright eyes and pink eye membranes 

• Normal feces and urine 

• Normal temperature, pulse rate, and 
respiration rate 

CASE 5 
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More signs of good health include: 

Bright eyes and pink eye membranes. 

Gum tissue should also be pink. Feces 

and urine should remain fairly 

constant. Changes in feed, especially 

fresh grass, may cause loose feces, but 

there should not be undigested feed, 

blood, mucus, or pus in the feces. The 

temperature, heart rate, and 

respiration rate of animals are good 

indicators of health, but require a more 

thorough physical examination. 

•  

•  

•  

•  

CASE   4 
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Recognizing Poor Health 

and head down animals 
• Coughing, wheezing, or labored 

breathing 
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The absence of indicators of good health may be 
hard to recognize at first and without frequent 
observations. Indicators of poor health are 
sometimes more easily observed and include: 

Loss of appetite 

Listless or depressed 

Droopy ears 

Humped back and head down 

Separated from other animals 
Coughing, wheezing, or labored 

breathing 
There are other animal and disease specific 

indicators. Indicators discussed here are the 

most common signs of poor health. 
 

Diagnosis 

                                                           

5  

Slide 7 

Diagnosing a disease is a complex process that 

involves recognizing the animal is ill, recognizing 

the symptoms of an illness, and determining 

possible treatments for a disease. 

Becoming a good diagnostician requires 

practice, knowledge of animals, knowledge of 

diseases, the ability to apply and use scientific 

inquiry, and a little luck. 

Early detection of an illness can significantly 

reduce its duration and severity. 

For complicated or uncommon diseases, a 
trained professional, such as a veterinarian 

should be consulted. 

 

•  

•  

•  
•  Humped  back  
•  Separated  from  other  
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• The process of identifying a disease by 
examination and study of symptoms 

• May include: 
—Observing signs of good versus poor 

health 

—Physical examination 
—Veterinary diagnosis 

CASE 6 

 Slide 8 

Diagnosticians, both veterinarians and animal producers, look for symptoms that indicate a specific 

disease. This helps speed up determining an appropriate treatment. 

8 

 

                                                           

6 CASE 
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is dependent on the animal, 

and the effectiveness of available 

such as 

viruses, are 

not easily 

medications 

and may require individual care until the animal 

Other diseases, such as many infections, are 

easily combated with and the animal recovers 

quickly. 

treatments require the assistance 

9 

Treatment of animal disease can be administered 

topically, orally, or through injection. 
Topical treatments are applied to the skin and can be 
a liquid or powder, such as Advantage' or ivermectin. 

Oral treatments can be administered through 

feeding, drenching, or with a balling gun. 

Drenching gives animals fluid medications 

through the mouth. Balling guns hold a capsule or 

bolus much like a pill you swallow. The balling 

gun allows producers to place the bolus at the 

back of the throat of an animal to ensure the 

medication will be swallowed. 

Injections are commonly used and will be 

discussed in greater detail in Lesson 8.4 
10 

Preventing Pathogens. Intramuscular injections 

are given in the muscle and subcutaneous 

injections are given just under the skin. 

Slide 9 Disease 
the 

disease, 
medications. Some 
diseases, treated 
with separation 

has 
recovered.  
bacterial 

medication Most 

medical of a 

veterinarian. 

Treatment 

CASE 9 

Symptoms 

• Observable differences an 
animal exhibits from its normal function 

• Signs of poor health 

— Fever 
—Weight loss 

— Listlessness 

CASE 

Methods of Treatment 

• Topical — applied to the skin 

• Oral — through the mouth 
 — In or on feed Dre 

— Drenching 
 — Balling gun Balling gun— 

• Injection — shot using a needle and 

syringe 
— Intramuscular 
— Subcutaneous 
— Intravenous 

CASE 10 

and  

treatment  
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Pro•ect 8.1.3 1'm in Char  e Here!

 

Purpose 
Governmental regulatory agencies exist to protect public safety. Some regulatory agencies establish policies to 

prevent and limit the spread of potentially harmful diseases and products. In the case of a disease outbreak, the 

agencies work to control the spread of the disease, recall products, and eliminate the threat. 

Regulatory agencies often overlap in their responsibilities. Determining which agency is in charge is sometimes 

difficult. Many agencies treat and prevent diseases, epidemics, and outbreaks. All of which seek credit for their 

accomplishments. The difficulty lies in determining which agency should lead the process. Could you persuade 

an administration to put your agency in charge? 

Materials 

 Per team of three students: Per student: 

• Computer with Internet access Pencil 

• Agriscjence Notebook 

Procedure 
Your team of three will represent one of the following regulatory agencies concerned with handling a Footand-

Mouth Disease (FMD) outbreak in a new state. Your teacher will assign you an agency from the list below. 

APHIS FDA 

CPSC FSIS 

CDC OSHA 

EPA USDA 

Part One — Understanding Your Agency 

Research the agency you have been assigned. Determine the purpose and functions of the agency. Use the 

questions below to guide your research. 

• What do the initials of your agency stand for? 

• What is the main function or purpose of your agency?  What does it regulate? 

• How does the agency relate to animal production? 
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Part Two — Identifying the Problem 

Read Project 8.1.3 Case Study. As you read, develop a list of questions about events of the outbreak. Look for ties to 

your agency and how the agency may be in charge of eliminating the risk from the FMD outbreak to other areas of 

agriculture. 
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Part Three — Defending Your Organization 

Develop an argument as to why your organization should be in charge of the situation over the others. Include 

answers to the questions below, but do not limit your team's argument to these questions. 

• How might a FMD disease outbreak impact your agency? 

' What policies or procedures does your agency have in place to handle the outbreak? 

• What activities of the new state most concern your agency? 

You and your team will have three minutes to present your case to the class. In your presentation, you must 

educate the class about your agency and present your argument for establishing control of the situation. See 

Project 8.1.3 Evaluation Rubric as a reference for assessment criteria. 

Conclusion 
1 . What other approaches to resolving the FMD outbreak could have been used by government agencies? 

2. How do livestock producers and consumers benefit from government regulatory agencies? 
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Pro•ect 8.1.3 Case Stud
 

A new state has been admitted to the United States. Agriculture is the main industry in the new state and it is a 
major producer of beef and pork. Prior to admission, this state was unregulated and United States officials are leery 
of some of the prior practices and protocols of the state. 

Just two weeks into statehood, it is discovered that Foot-and-Mouth Disease has been running rampant across the 

state. Already, animals have been shipped across newly deregulated state lines, livestock have been harvested and 

processed, and thousands of visitors have traipsed across the verdant state. 

Regulatory organizations are in an uproar and livestock producers across the country are concerned about their 

animals. 

In a poorly devised, but effective effort, the President of the United States promises to double the budget for the 
next ten years of the regulatory organization that resolves and handles this issue the most quickly and efficiently. 
This would finally allow the organization to be fully staffed, research and development could progress, and the 
organization would be world-renowned. 

Foot-and-Mouth Disease (FMD) is a highly contagious viral disease that affects cloven-hoofed animals. It can be 
spread by humans, birds, and other animals that are not affected by the disease. The disease is identified by a high 
fever, blisters in the mouth, and sores on the feet and legs. FMD is not typically fatal, but recovery is a very slow 
process and the disease is so contagious that destruction of infected animals is used to prevent the spread of the 
disease. 

Activities of the new state: 

 Mass slaughtering of infected animals just before final inspections for statehood. 

 Farm workers have been working double shifts to keep infected animals out of the public eye, sending 

them to slaughter and burying those too sick to transport in deep hastily dug pits. 

 Meat and by-products were salvaged from carcasses prior to disposal. 

 Three cattle auctions sent exposed steers to Midwestern states. 

 Insulin from cattle and pigs was shipped to a major pharmaceutical company. 

 Three shipments of pork were made to the Northeastern states. 

 Four truckloads of assorted pigskin products ranging from gloves to chew toys for dogs were shipped to 

the distribution center of a national retailer. 

 
Twelve tons of meat and bone meal were sent to an organic fertilizer company on the West Coast. 

 Over 8,000 visitors representing all 50 states have visited farms and toured the surrounding 

areas. 
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Purpose 
The information on diseases is overwhelming and some symptoms even sound similar to other diseases. 

Recognizing one disease from among the many possibilities is a challenge to animal owners, veterinarians, and 

diagnosticians alike. Can you recognize some common diseases with your disease diagnostic cards from Project 

8.2.2 Diagnosing Diseases? 

Diagnosing diseases requires you to assimilate information, such as the signs of good health, poor health, physical 

examinations, and observations, apply those symptoms to specific diseases, and make a determination of the 

disease. A misdiagnosis could be costly if the animal continues to be sick and you have invested money in treating 

the animal. Can you identify diseases in animals? 

Materials 

 Per team of three students: Per student: 

 Activity 8.2.3 Case Studies • Project 8.2.2 Diagnosing Diseases cards 
 Computer with word processing software Pencil o Agriscience Library • 

Agriscience Notebook 

Procedure 
Your team is a consulting firm contracted by the USDA to diagnose a series of diseases quickly and accurately. 

You will take on the role of diagnosticians and work together to diagnose and recommend treatment of the 

diseases. 

1. Read the five case studies and answer the following questions for each case study. 

• What conditions and symptoms are present? 

• Based on the symptoms, diagnose the disease exhibited. 

• What treatment would you recommend? 

• What is a probable cause of the disease? 

• Is the disease zoonotic? If so, what would you recommend to prevent transmission to other animals or 

people? 

2. Use your Project 8.2.2 Diagnosing Disease cards to help you. 

3. You and your team will type your findings and submit them to your teacher. 
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Conclusion 
1. What problems did you encounter when trying to diagnose the diseases? 

2. Why might diagnosing patients be more challenging for a veterinarian than a doctor? 

Curriculum  82.3  

 

Mystery Disease #1 

Timmy has just returned from showing his best Yorkshire gilt at the state fair. He is exhausted from all the hours 
spent meeting and visiting with FFA members from across the state. He puts his gilt in her pen and crashes on the 
couch. A few hours later his little brother wakes him saying there is something wrong with the gilt. 

Reluctantly, Timmy drags himself off the couch and heads to the barn. In the barn, he sees there is indeed something 
very wrong with the gilt. She looks very uncomfortable and is stiff when she moves. When Timmy gets closer, he sees 
a strange red rash on her back. He moves her to a separate pen away from the other hogs and decides he will have 
to wait until morning to see how she is. 

The next morning, the gilt is still very stiff moving and the rash has gotten worse and now has funny diamond-shaped 

spots- Timmy takes her temperature and she has a high fever. Timmy hurries inside to call the veterinarian. What 

disease is Timmy afraid she has? 

Mystery Disease #2 
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Krista's German Shepherd had puppies about six weeks ago and she is very excited about raising her first litter of 
puppies. She is especially excited about the upcoming sale of the puppies and the anticipated income. The German 
Shepherd and her pups spend the time Krista is at school in the kennel that came with the house Krista's family 
moved into two months ago. Apparently, the previous owners were dog breeders as well. 

Since this is her first litter, she does not know much about vaccination schedules and figures as long as she has them 
vaccinated before selling them at eight weeks, it will be fine. She even has an appointment with the veterinarian 
next week for their shots. 

When Krista returned from school today, she was surprised by the mess and odor in the kennel. She is also surprised 
to see the puppies have not finished the dog food she left for them that morning, as they are typically voracious 
eaters. Upon closer inspection, she sees the puppies have bloody diarrhea and have been vomiting. Picking up her 
favorite puppy who is normally very excited to see her, she notices it feels warm and does not respond with its 
normal enthusiasm. 

Krista asks her mom to come check the puppies and her mom says they need immediate intravenous fluids and to 
get to the doctor's office quickly. The veterinarian takes one look and says the puppies have 
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Mystery Disease #3 

Jillian is riding her bicycle over to the barn where she stalls her horse. She is wishing she had put on mosquito spray 
before she left home. There are swarms of mosquitoes everywhere. When she arrives at the barn the owner 
approaches her saying Sparky, her eight-year-old Morgan gelding, is acting strangely. The owner said yesterday when 
Jillian was out of town, Sparky seemed a little depressed. 

Knowing Sparky's tendencies to act funky when he wants attention, Jillian heads to his stall to take him out for some 

time in the round pen. As Jillian opens the stall door, she immediately notices Sparky is not in his attention-seeking 

mode, but is rather listless. Sparky recognizes Jillian, but he stumbles forward with his head down, ears drooping, 

dragging a hind leg. His muscles are trembling and Jillian is immediately concerned. She goes back to the barn owner 

and asks to call her parents. She thinks they need to get a veterinarian out right away and the barn owner agrees. 

What is the likely cause of Sparky's illness? 

Mystery Disease #4 
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John works for a large beef ranch. They are having a great year, as there was lots of spring and early summer rain. 
Although it has turned hot and dry, there is still plenty of feed for the cattle. His job is to ride out to the far pastures 
and check the cows that are grazing there. 

When John gets to the meadow where the cows are, he is shocked. There are six cows lying dead and bloated. He 
was just here yesterday and they all looked fine. Checking the other cows, he notices that several are staggering 
around, trembling, and breathing very hard. Concerned and very unsure about what is wrong, he calls his boss on 
the cell phone. 

His boss instructs him to stay back from the animals and that he will be out immediately with the doctoring crew. 

When they arrive, John is told to sort out the healthy cows and start heading them to a new pasture. The crew 

begins roping the sick cows and administering a shot of something John can't quite make out. A backhoe arrives 

and starts digging a deep hole and moving the carcasses of the dead cows into the hole. What disease did John's 

boss quickly identify? 

Mystery Disease #5 

Austin and Michelle are conducting a research project on the growth rate of broilers. They have been monitoring the 
growth and health of their birds twice daily — before and after school each day. 

On Tuesday, they noticed the birds were not breathing well. Many were gasping, coughing, sneezing, and had rales. 
Some even showed tremors, had twisted necks and were circling strangely. This was definitely not a good sign for 
their feed trial and would probably set their Agriscience project back a few weeks. 

Austin calls the poultry extension agent and is told the best thing to do is quarantine the birds and see how many live. 

The feed trial is definitely off for this group of chickens. He also suggests that they thoroughly disinfect the barn 

before bringing any new birds in and that all new birds be vaccinated for  
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Slide 3 

Many of these practices have been discussed in 

earlier lessons and this presentation will focus 

on vaccinations. 

Review: 

Causes of stress include weather extremes, rough 
handling, overcrowding, and transporting 
animals. Stress can be reduced by using safe and 
proper methods when handling animals and by 

providing adequate space and shelter for animals. 
Sanitary conditions can be maintained by 
providing clean dry bedding, clean fresh water, 
and implementing good biosecurity practices. 
Biosecurity includes reducing the occurrence of 
disease by limiting access to animals, 
quarantining new or returning animals, and 
minimizing the spread of diseases when they do 
occur. 

Adequate ventilation is extremely important in 
confinement operations. It allows release of 
humidity, heat, and airborne pathogens, helps 
control temperature, and helps remove 
ammonia from the air. 
Proper nutrition includes providing animals 

with adequate quantities of needed nutrients 

from feeds free of molds and fungi. 

Slide 4 

Vaccinations inject small amounts of antigens, 
which are substances that stimulate the 
formation of antibodies when introduced into the 
body. 
After the antibodies develop, the animal is better 

prepared to fight off the disease. 

There are two types of immunity. 

Passive immunity occurs when antibodies are 
transferred directly to the animal. This occurs in 
newborn animals when they receive colostrum 
from their mother. Colostrum is the first milk 
produced by the mother and passes antibodies 
from the mother to the offspring. Antibodies can 
also be given to animals in the form of vaccines. 
Passive immunity is fairly short lived and does not 
stimulate the production of antibodies. 

Active immunity occurs when a animal produces 

antibodies for a disease. This can occur naturally 

after an animal has had the disease. Natural 

immunity is often the strongest immunity. 

Active immunity can also be developed by giving 
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animals modified antigens that cannot replicate, 

but stimulate the production of antibodies. 
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Disease Prevention 

Unit 8 — Lesson 8.4 Pathogens 

Prevented 

CASE 

Prevention Practices 

 

 

Kocßlnltc • Sanitary conditions • Reduce 

stress 

toctorllty • Adequate ventilation 

• Proper nutrition 

• Vaccinations 

CASE 3 

Providing Immunity 

• Vaccinations increase immunity. 

• Types of immunity: 
—Passive: transfer of antibodies 

—Active: animal produces antibodies 

CASE 4 

Slide 5 

There two categories of vaccines: killed and 
modified live. 

In killed vaccines, any antigens are inactivated to 
prevent the transmission of the disease. They 
provide mostly passive immunity and typically 
require an initial series of shots and frequent 
boosters. 
Modified live vaccines have organisms that have 

been altered to prevent replication, but are still 

living. They cause the body to develop antibodies 

to fight the antigens. Modified live vaccines 

provide longer lasting immunity and require less 

frequent boosters. 

Types of vaccines: 

• Killed — organism • Modified live — small 
within the vaccine is amount of antigen in 
completely inactivated vaccine 
— First vaccination — Longer lasting and 

initiates immune more complete response
 immunity 

— Second dose to — Fewer doses needed produce 
effective throughout life of levels of antibodies 
animal 

— Periodic boosters 
are needed 

CASE 5 



 

 for Agricultural Science Education © 2015 ASA — Activity  Mystery 

Diseases — Page 8 

6 

 

Vaccination Records 
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Scheduling Vaccinations 

• Work with a 
veterinarian to 
determine necessary 
vaccinations. 

• Plan vaccinations and 
boosters according to 
age and use of the 
animal. 

CASE 6 
 

 

 Slide 6 

Timing vaccinations and boosters is critical to 

proper disease management. 

Vaccinate too early and -it wastes money on 
unnecessary vaccinations. 

Vaccinate too late and the animal may 

become ill because their immunity has 

diminished. 

 

•  
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Administering Shots 

 

Common methods of giving vaccinations: 

—Intramuscular 

—Subcutaneous 

—Intravenous 

—Intranasal 

CASE 8 
 

 

Slide 8 

Vaccinations are commonly administered in the 
form of a shot. The types of shots commonly 
used in the animal industry are intramuscular, 
subcutaneous, intravenous, and intranasal. 
Intravenous shots are most commonly 
administered by a veterinarian and should not be 
attempted by an untrained individual. 
Intranasal shots are administered in the nasal 

cavity. 

 

8 

 

Balanced Approach 

One practice will not prevent 

disease. 

• Animal environments should be low 
stress, clean, and well-ventilated. 

• Vaccinations should be used in 
combination with a healthy environment. 

CASE 
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