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Transcription




4ANIMAL DIGESTION ACTIVITY4H1659A Stomach At WorkSkill Level: Beginner to intermediateLife Skills: Critical thinking, decision-making andproblem-solvingSetting: An outdoor or indoor space with asupply station and an easy to cleanfloor; seating is optional.Time:Overview:The Animal Digestion – A Stomach At Work lesson is designed to teachyoung people about animal digestion. Participants will complete anactivity in which they “digest” a slice of bread the way their stomachswould. They’ll also discuss the basic differences in how various speciesof livestock digest feed. In the interactive lesson, they’ll also learn theimportance of acids to the process of digestion.Objectives:After completing this activity, participants will be able to: Discuss how digestive acids break down carbohydrates. Explain the difference between monogastric and ruminant animals. 20–30 minutesMaterials: Resealable plastic sandwich bags(one per participant plus one fordemonstration) Sliced white bread (one piece perparticipant plus one for demonstration) 2-liter bottles of orange juice or cola(about one bottle per 15 participants) 3-ounce disposable cups (one perparticipant) Paper towels (one sheet per participantand enough for clean-up) Flipchart or other large paper Markers Easel or display space Masking tape Clock or stopwatch Large trash bag (one or moredepending on the size of your group) “The Basics of the Ruminant DigestiveSystem” resource sheet (one perparticipant, optional)PROCEDURE:Before the meeting:1. Review the lesson and gather any supplies you will need. Make onecopy of “The Basics of the Ruminant Digestive System” resourcesheet per person (optional).2. Place one piece of white bread in a resealable plastic sandwichbag and fill one 3-ounce cup with orange juice or cola for eachparticipant. Set the sandwich bags and filled cups out on thesupply station.3. Write the following definition of the word “digestion” on a sheet offlipchart paper and display it where everyone can see it, but keep itcovered until the appropriate point in the lesson.Digestion is the process of breaking down food in the mouth, stomach, intestines and other organs so that it can be used by the body.4. (Optional) On a sheet of flipchart paper, sketch a sandwich bag, aslice of bread and a bottle of juice or cola. Label them “stomach,”“food” and “stomach acid,” respectively, then hang the paper upwhere the group can see it.5. Recruit one or more teen or adult volunteers to help with the activity.During the meeting:1. Introduce the activity by pointing out to the group the [optional]flipchart paper with the labeled sketches of the sandwich bag, sliceof bread and bottle of juice or cola on it, then reading aloud orparaphrasing the following:4-H Animal Science Anywhere Michigan 4-H Youth Development Michigan State University ExtensionCopyright 2016 Michigan State University Board of Trustees. Michigan State University is an affirmative action/equal opportunity employer.1
4ANIMAL DIGESTION ACTIVITYToday we’re going to make model stomachs and“digest” slices of bread in them so we can observethe digestion process. A little later we’ll also learnabout the two main digestive systems of livestockanimals: the monogastric or simple digestive system and the ruminant or complex digestive system.2. Ask for volunteers to explain what the word “digestion” means. Record the answers on flipchartpaper, then display the paper where everyone cansee it. After everyone has had a chance to answerwho wants to, uncover and discuss with the groupthe definition of “digestion” that you wrote on theflipchart sheet before the meeting.3. Now ask the group why the digestion process is important to animals. (So they can absorb and use thenutrients in the food they eat to build blood, bone,muscles, organs, nerves and other cell types. Sothey can maintain or increase their weight. So theycan use the nutrients for energy to move and thinkand perform other tasks.) Discuss and record theiranswers on flipchart paper and display the sheetwhere everyone can see it.turning color and getting mushy. It may bebreaking apart.) What do you think might happen if you squeezedyour model stomach for a little while? (The breadwill break into smaller pieces. The bread will besquished.)9. Give one piece of paper towel to every participant.Tell them to wrap the paper towel around theirmodel stomachs so that they cannot see what ishappening inside.10. Now tell them that on your signal, they will act asthe muscles for their model stomachs by gentlysqueezing their towel-covered bags for 2 minutes. Emphasize that they need to keep the towelswrapped around their bags and be gentle to avoidpoking holes in them. Have a volunteer keep track ofthe time.11. While the participants are using their modelstomach muscles, ask them the following questions: Do humans have monogastric or ruminantdigestive systems? (Monogastric or simple.)4. Give each person one of the bags with a piece ofwhite bread in it. Explain to the group that in thisactivity, the bag will act like a stomach – a musclethat contains and squeezes the food (in this case,the bread) to break it down. What does monogastric mean? (“Mono”means “one” or “single,” and “gastric” means“stomach” or “related to the stomach,” so“monogastric” means “one stomach” or “onestomach compartment.”)5. Now have them take turns bringing their plastic bagstomachs to the supply station to pick up a cup oforange juice or cola to pour into their bags. Explainthat the liquid will play the part of the digestivejuices in their model stomachs – that is, the stomachacid and enzymes that react chemically with thefood in the stomach. Do sheep have monogastric or ruminantdigestive systems? Cows? (Ruminant.)6. Once they’ve all combined the bread and the fluidin their plastic bag stomachs, tell them to carefullyobserve what is starting to happen to the bread.7. Have the adult or teen volunteers you recruitedearlier work with the participants to ensure that allof the plastic bag stomachs are tightly sealed. If theseal on any bag seems questionable, or if a bag hasa hole in it, have them seal the entire bag (with itscontents still inside) into another plastic bag.8. Now ask the group the following questions: What is happening inside of your modelstomach? (The bread is absorbing the liquid,2 Name one livestock species that has a stomachthat is similar to the human stomach. (Swine andrabbits.) What does “ruminant” mean? (“To chew overagain.”) What is the biggest difference between theruminant and monogastric digestive systems?(Ruminant stomachs have four compartments,and monogastric stomachs have only onecompartment. Ruminants are able to digestgrasses and other fibrous feeds better thananimals with monogastric systems can. Ruminantanimals are able to do this because they chewtheir food several times through a processof regurgitation and rumination that is morefamiliarly called “chewing their cud.”)12. When the timekeeper indicates that the participantshave been squeezing their model stomachs for 24-H Animal Science Anywhere Michigan 4-H Youth Development Michigan State University ExtensionCopyright 2016 Michigan State University Board of Trustees. Michigan State University is an affirmative action/equal opportunity employer.
4ANIMAL DIGESTION ACTIVITYminutes, tell them to remove the paper towels and– without opening the bags! – observe the changesto the contents. After they’ve had a moment toobserve and think about the changes, ask the groupthe following questions: What caused the changes to the bread? (Themechanical action of squeezing and the chemicalbreakdown of the bread fibers by the acids in theliquid.) Would the change have been different if theliquid we added was just water? Why or why not?(Yes, because it is the acids in the orange juice orcola that accelerate the breakdown process.) How is animal digestion similar to what we didwith our model stomachs? (An animal’s stomachchurns and squeezes and breaks down itscontents in nearly the same way that we churnedand squeezed and broke down the bread in ourmodel stomachs. The acidic fluid – the orangejuice or cola – we added to our model stomachsreacted chemically with the bread in them, justas real stomach acid reacts chemically with thecontents of the stomach.)13. Now have a volunteer collect the sealed modelstomachs in a trash bag. Have other volunteers cleanup any other messes.14. Next have the group stand in a straight line facingyou. Tell them they’re going to review the basicsteps in the digestion process in monogastricanimals. Ask them to imagine that a pig has justeaten a mouthful of grain, then ask the first personin the line “What happens to the food next?” (Note:You may want to record their answers for each stepon flipchart paper to help the group keep track ofwhere they are in the process.)15. Move down the line, asking each person in turn“What happens to the food next?” (Note: The roughoutline of the digestion process that follows will helpyou prompt any participant who isn’t sure.)a. The animal takes a bite of food.b. The food mixes with saliva in the animal’s mouthand is chewed by the teeth until is in smallenough bits to be swallowed.c. The food then moves down the esophagus to thestomach, where it is churned and digestive acidsbegin to break it down.d. Then the food travels to the small intestine,which absorbs most of the nutrients in it.e. Next the food enters the cecum, a sac betweenthe small and large intestines that containsenzymes that help break down plant material.(Note: Younger and less experienced groupsprobably won’t be familiar with the cecum, soyou’ll most likely have to tell them about thisstep.)f. Next stop is the large intestine, which absorbsmost of the water in the food.g. Finally, what’s left of the food moves through therectum and exits through the anus.16. Once the group has reached the end of the line, soto speak, read aloud or paraphrase the following:The process of digestion in ruminants is similar tothe process in monogastric animals. As we learnedbefore, though, ruminant stomachs have fourcompartments, which helps ruminants digest plantmaterial much more efficiently than monogastricanimals can.Another interesting difference is that ruminantschew their cuds. Does anyone know what it meanswhen someone says a ruminant like a cow is “chewing its cud”? (It means the cow has belched up aclump of food called a “bolus,” from the first stomach compartment, the rumen, and is chewing itagain to break apart the plant fibers some more.)After the food leaves the rumen, it moves to theother chambers, which are, in order, the reticulum,the omasum and the abomasum.17. Refer to the “Basics of the Ruminant DigestiveSystem” resource sheet for explanations of thefunctions of each of the ruminant stomach compartments. Share the level of information from theresource sheet that you feel is appropriate for theages and experience levels of your group.18. Next divide the group into four equal teams, thenassign each team a compartment of the ruminantstomach. Tell the teams they’ll have 30 seconds tocome up with the word or phrase that is most representative of the stomach compartment they wereassigned.19. After 30 seconds, or when the teams seem to havesettled on their descriptive words, tell them you’re4-H Animal Science Anywhere Michigan 4-H Youth Development Michigan State University ExtensionCopyright 2016 Michigan State University Board of Trustees. Michigan State University is an affirmative action/equal opportunity employer.3
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4ANIMAL DIGESTION ACTIVITYgoing to point to each team in the order of wheretheir assigned stomach compartment falls in thedigestion process. Explain that when you point toa team, you want them to yell the name of theirstomach compartment and the word or phrase theychose to describe it. For example: Rumen fermentation Reticulum honeycomb Omasum many folds Abomasum mixesADAPTATIONS & EXTENSIONS: Older or More Advanced Participants: If yourgroup includes a mix of ages and experience levels,have the older or more experienced memberspartner with the younger or less experiencedparticipants. Older or More Advanced Participants: Challengethe group to write out each stage of the ruminantdigestion process from the perspective of a pieceof grass being eaten by a cow. Younger or Less Experienced Participants: Makea card to represent each organ or step in thedigestive system of a monogastric animal. Haveeach participant choose a card and then havethe group work together to arrange themselvesand their cards in the correct spots in line in thedigestive system. Use an app such as Nearpod to create briefinteractive mobile presentations that participantscould use anywhere they have Internet access. Youcould tailor presentations to supplement the workthe group is doing during meetings or to preparebackground information on specific topics for thegroup to review before a meeting. (Note: “Apps”are small computer programs that are usuallyoptimized for use on mobile devices such as smartphones and tablets that have relatively smallscreens.) Distribute copies of “The Basics of the RuminantDigestive System” resource sheet for participantsto take home with them. Adapt the lesson to focus on other types of animaldigestive systems, such as hindgut fermenters(horses and guinea pigs) and avian (poultry)420. Rotate through the teams three times to helpeveryone remember the information.21. Finally, challenge the group to think about howtheir own livestock animals digest food. Ask forvolunteers to name an animal species they’reraising and a type of food that is relatively easy forthat species to digest. Do the same for food typesthat are harder for their animals to digest.digestive systems. You could use many of the samesteps with only limited adjustments. Have the stomach compartment teams buildmodels of their compartment using only objectsthey can find in the room or area. Give them 1minute to plan, 2 minutes to find materials andbuild their models, and 30 seconds per team topresent their models and explain to the wholegroup what their stomach compartment does. Adjust how quickly the digestive process happensin the participants’ model stomachs by altering thebread that is being “digested.” To speed up the process, remove the breadcrust from the white bread before placing it inthe plastic bag. To slow down the process and give yourself anopening to talk about the food types that areharder to digest, such as roughages, considerusing whole wheat or other whole grain bread. Divide the larger group into three teams ofequal sizes and give the members of each teamone type of bread. That is, one team would havewhite bread with crusts, another white breadwithout crusts and another whole wheat orother whole grain bread. After the 2 minutesof “digesting” (squeezing) the bread, lead adiscussion comparing the results of the actionon the different types of bread. Arrange a group field trip to the Michigan StateUniversity Dairy Teaching and Research Centerto examine the rumen of a fistulated cow. (Afistulated cow has had a “window” surgicallyimplanted in its side to allow researchers to reachin and remove some of the contents of its rumenfor study.)4-H Animal Science Anywhere Michigan 4-H Youth Development Michigan State University ExtensionCopyright 2016 Michigan State University Board of Trustees. Michigan State University is an affirmative action/equal opportunity employer.
4ANIMAL DIGESTION ACTIVITYALIGNMENT TO SCIENCE & ENGINEERING PRACTICES:How 4-H Increases Science LiteracyNationally and in Michigan, 4-H has long enjoyed a reputation for engaging young people in positive, experiential(hands-on), and nonformal activities that are inquiry based. The activities in the 4-H Animal Science Anywhereseries can be used to enhance classroom science education. The activities are aligned with the eight Scientific andEngineering Practices from A Framework for K–12 Science Education (National Research Council, 2012, p. 42).The activities in 4-H Animal Science Anywhere: A Stomach at Work were evaluated for their alignment with theScience and Engineering practices by Michigan State University (MSU) Extension Educator Tracy D’Augustino in 2016.Table 2. How This Lesson Aligns With the Science and Engineering Practices (National Research Council, 2012, p. 42)Science & Engineering Practices ActionActivity Step Asking questions anddefining problems2–3, 12 Participants brainstorm what digestion means and why itis important. Participants discuss how well their model stomach wouldwork with water instead of acid. Developing and usingmodels Participants use bags, bread and acid to discuss how astomach functions.5–11, 12 Participants discuss the difference between themonogastric and ruminant digestive systems. Planning and carrying outinvestigationsParticipants carry out the investigation of how a stomachfunctions.1–12 Analyzing and interpretingdataParticipants make and discuss their observations.8 & 12 Using mathematics andcomputational thinkingParticipants explain the sequence of steps for digestion.11 Constructing explanationsand designing solutions Participants explain the difference between themonogastric and ruminant digestive systems.11–12 Participants discuss the mechanical and chemicalprocesses involved in digestion. Engaging in argumentfrom evidence Participants discuss the parts and functions of thedigestive system. Participants explain how food movesthrough the digestive system.14–16, 12 Participants discuss how well their model stomachs wouldwork with water instead of acid. Obtaining, evaluating,and communicatinginformation Participants learn the parts and functions of the twotypes of digestive systems.Whole lesson Participants use a model to explain how the stomachfunctions. Participants discuss and share information aboutdigestive systems.4-H Animal Science Anywhere Michigan 4-H Youth Development Michigan State University ExtensionCopyright 2016 Michigan State University Board of Trustees. Michigan State University is an affirmative action/equal opportunity employer.5
4ANIMAL DIGESTION ACTIVITYREFERENCES & RESOURCES:Canadian Museum of Nature (2011). Ruminant GI tract [3-D video]. Retrievedfrom youtube.com/watch?v SVNNJf 28KE&feature context&context C3639844ADOEgsToPDskI2WscWco3nbNz1EQVG6dAvNational Research Council. (2012). A framework for K-12 science education:Practices, crosscutting concepts, and core ideas. Washington, DC: NationalAcademies Press.Oklahoma Department of Career and Technology Education, Curriculum andInstructional Materials Center. (n.d.). Agriscience principles and applications: Unit 1: Animal nutrition and digestion, (p. 15). Retrieved from www.okcimc.comPetersen, K. E. (2014). Biology 453 mammalian digestive system photos.Seattle: University of Washington, Department of Biology. Retrieved fromcourses.washington.edu/chordate/453photos/gut photos/mammaldigestive photos.htmRadunz, A. (2012). Back to basics: Ruminant digestive system [blog post].Madison: University of Wisconsin–Extension, Wisconsin Beef InformationCenter. Retrieved from t-digestive-systemACKNOWLEDGMENTS:AuthorJulie Thelen, 4-H Livestock and Veterinary Science Educator, MichiganState University ExtensionThank YouThank you to Dr. Karen E. Petersen, Senior Lecturer, Departmentof Biology, University of Washington, for permission to reprint thestomach compartment photos in the resource sheet.Thank you to the Oklahoma Department of Career and TechnologyEducation, Curriculum and Instructional Materials Center, forpermission to reprint the hog and calf digestive system diagrams fromAgriscience Principles and Applications, Unit 1: Animal Nutrition andDigestion.This bulletin was produced by ANR Communications and Marketing(anrcom.msu.edu) for MSU Extension (msue.anr.msu.edu).6Animal Digestion – A Stomach At Work 2016 byMichigan State University Board of Trustees. 4-Hand Cooperative Extension System groups and othernonprofit educational groups may print up to 25 hardcopies of this material for noncommercial, educationaluse, provided that attribution is given to Michigan StateUniversity. All other rights reserved. For information,contact 4-H Youth Development, 108 AgricultureHall, 446 West Circle Drive, East Lansing, MI 48824.MSU is an affirmative-action, equal-opportunity employer, committed to achieving excellence through adiverse workforce and inclusive culture that encourages all people to reach their full potential. MichiganState University Extension programs and materialsare open to all without regard to race, color, nationalorigin, gender, gender identity, religion, age, height,weight, disability, political beliefs, sexual orientation,marital status, family status or veteran status. Issuedin furtherance of MSU Extension work, acts of May8 and June 30, 1914, in cooperation with the U.S.Department of Agriculture. Jeffrey W. Dwyer, Director, MSU Extension, East Lansing, MI 48824. Thisinformation is for educational purposes only. Reference to commercial products or trade names does notimply endorsement by MSU Extension or bias againstthose not mentioned. The 4-H Name and Emblemhave special protections from Congress, protected bycode 18 USC 707. 1P–1R–Web–09:2017–RM/MR4-H Animal Science Anywhere Michigan 4-H Youth Development Michigan State University ExtensionCopyright 2016 Michigan State University Board of Trustees. Michigan State University is an affirmative action/equal opportunity employer.
4A STOMACH AT WORK RESOURCE SHEETThe Basics of the Ruminant Digestive SystemDigestionThe process of breaking down foodin the mouth, stomach, intestines andother organs so that it can be used bythe body.IntroductionIn general, livestock animals have one of two major types of digestivesystems: monogastric or simple (see fig. 1) and ruminant or complex(see fig. 2). Monogastric animals include swine, horses, chickens andother poultry. Ruminant animals include cattle, sheep and goats. Table1 lists a few of the major differences between monogastric and ruminant digestive systems.Table 1. Major differences between monogastric and ruminant digestivesystemsDifferenceNumber of stomach compartmentsNumber of times food is chewedEfficiency in digesting plants and plantbyproductsFigure 1. A diagram of the monogastricdigestive system of swine. (Courtesy ofthe Oklahoma Department of Career andTechnology Education, Curriculum andInstructional Materials nant animals chew their food several times through a processcalled “rumination” or “chewing the cud.” When a ruminant animalsuch as a cow takes a bite of grass or other food, the animal chewsthe food just enough so it can be swallowed. The food then travelsfrom the mouth down the esophagus to the rumen (the first andlargest stomach compartment). From there, it moves to the secondcompartment, the reticulum. Later, the cow can regurgitate the food(now called a “bolus” or “cud”) to chew it again to continue breakingdown the plant fibers.The stomach compartments of a ruminant animal are much largerthan the stomach of a monogastric animal because it takes ruminantslonger to ferment, mix and digest the roughage they’ve eaten. Theyneed plenty of room in their stomachs for all of that to happen.Figure 2. A diagram of the ruminantdigestive system of cattle. (Courtesy ofthe Oklahoma Department of Career andTechnology Education, Curriculum andInstructional Materials Center)4-H Animal Science Anywhere Michigan 4-H Youth Development Michigan State University ExtensionCopyright 2016 Michigan State University Board of Trustees. Michigan State University is an affirmative action/equal opportunity employer.7
4A STOMACH AT WORK RESOURCE SHEETFour Stomach CompartmentsThe stomach of a ruminant animal has four compartments. In theorder that food travels through them, they are the rumen, reticulum,omasum and abomasum. Each compartment has a distinct functionand appearance. They’re described here.The RumenThe rumen (see fig. 3) is the largest compartment of the ruminantstomach – it can store up to 50 gallons of digested materials. Foodis fermented in the rumen, because the environment is anaerobic(has no oxygen). That allows for increased microbial action and highconcentrations of bacteria (“rumen bugs”). The rumen is capable ofchanging poor-quality protein (such as the nitrogen in grass) to agood-quality microbial protein. To aid in this process, the rumen isvery selective about how quickly particles can move from one stomach compartment to another. If a roughage is difficult to digest, therumen will extend fermentation time to allow for further mechanicalbreakdown through the process of cud chewing. The rumen has fingerlike projections called “papillae” that increase the surface area onwhich microorganisms do their work. When a cow eructates (belches),it’s releasing fermentation gas (mostly carbon dioxide and methane).The Reticulum (Honeycomb)The reticulum (see fig. 4) is attached to the rumen and consistsof bands of smooth muscle. The walls of the reticulum look likehoneycombs, which give it the nickname “the honeycomb.” Its mainfunctions are to first detect large feed particles that need to be brokendown further, and second to regurgitate or force those particles backup the esophagus to the mouth so they can be chewed and thenswallowed again. Cows have an unfortunate habit of accidentallyingesting hardware such as nails and bailing wire. These foreignobjects usually wind up in the reticulum and sometimes have to besurgically removed.The OmasumMany folds or layers of muscle (called “plies”) make up the omasum(see fig. 5). These folds increase the compartment’s surface area,which helps it absorb nutrients from feed and water. The omasumsqueezes water from the feed particles and continues to break themdown into smaller particles.Figure 3. A close-up of a rumen. (Photo: Dr.Karen E. Petersen, Department. of Biology,University of Washington.)Figure 4. A close-up of a reticulum. (Photo:Dr. Karen E. Petersen, Department. of Biology,University of Washington.)Figure 5. A close-up of an omasum. (Photo:Dr. Karen E. Petersen, Department. of Biology,University of Washington.)The Abomasum (True Stomach)The abomasum (see fig. 6) is called the “true stomach” because it’sthe equivalent of the stomach of a monogastric animal. This is whereacids and enzymes (digestive juices) mix with and prepare feed forenzyme breakdown and absorption in the small intestine. It has a verylow (acidic) pH. This is the feed’s last stop before entering the smallintestine where most nutrient absorption will take place.8Figure 6. A close-up of an abomasum.(Photo: Dr. Karen E. Petersen, Department. ofBiology, University of Washington.)4-H Animal Science Anywhere Michigan 4-H Youth Development Michigan State University ExtensionCopyright 2016 Michigan State University Board of Trustees. Michigan State University is an affirmative action/equal opportunity employer.
about the two main digestive systems of livestock animals: the monogastric or simple digestive sys-tem and the ruminant or complex digestive system. 2. Ask for volunteers to explain what the word “di-gestion” means. Record the answers on flipchart paper, then display the paper where every
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Label The Digestive System. 5. 6 . Kids Health Digestive System. 8 peristalsis major filter of body produces insulin stores bile filters absorbs food mechanical and chemical produces extra white blood cells absorbs water Name the organs in the Digestive System. 9
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LAB _. DIGESTIVE SYSTEM 1. Separate the papers with the illustrations of the human digestive system organs. 2. Color the parts of the human digestive system in the following way: a. BLUE — Mouth, Esophagus, Stomach, Small Intestines b. PINK or RED — Digestive Glands: Salivary Glands, Pancr
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Workbook 13 The digestive system 


Workbook 13 The digestive system 13.3 Digestive system The task of the digestive system is the physical and chemical breakdown of food. Following ingestion, food and fluids are processed by the digestive organs, so that nutrients can be absorbed from the intestines and circulated around the body.
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Digestive disorders behavioural in dogs and cats Digestive disorders are common in companion animals and cause stress to both pet and owner.3 Any condition that reduces the digestion or absorption of food, or alters its transit through the digestive tract can be considered a digestive disorder.4 In practice, veterinarians are most
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PSEUDO-RUMINANT DIGESTIVE SYSTEM A pseudo-ruminant is an animal that eats large amounts of roughage but does not have a stomach with several compartments. The digestive system does some of the same functions as those of ruminants. For example, in the horse, the cecum ferments forages. An animal with a 
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Digestive System: Where does food go? Teacher Version In this lab you will learn about your digestive system. We will use everyday objects like yarn and a ziplock bag to understand how long our digestive system is and how it breaks down all of the tasty food you eat. California Science 
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in pile foundations for Level 1 earthquake situation. The proposed load factors in the study are a function of the chosen soil investigation/testing and piling method, which is applied to the bending moment in piles. Therefore, better choices of soil investigation/testing and high quality piling method will result in more reasonable design results. Introduction Reliability-based design .
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Quotes within Quotes: When Single (') and Double (") Quotes . - SAS

Here the outside double quotes are replaced by a single quote and the apostrophe is replaced by two single quotes. This works because when the parser sees two single (or double) quotes immediately following each other, the parser resolves them into one quote mark after the closing quote has been determined.




1y ago




224 Views






















IN THIS ISSUE CAR WASH INSIGHT Recent, Notable M&A Transactions .

9/8/2022 Club Car Wash Sites of Tidal Wave Express Car Wash 8 8/29/2022 Take 5 Car Wash Soft Touch Car Wash, Auto Oasis Car Wash, Clearwater Car Wash and Birdie's Car Wash 5 8/25/2022 WhiteWater Express Geaux Clean Car Wash 7 8/19/2022 ModWash Home Team Car Wash 3 8/18/2022 Splash In ECO Car Wash (Wills Group) Blue Hen Car Wash 2




7m ago




91 Views






















Personal insurance - Car & Business insurance King Price Insurance

The king's insurance options 5 Things you need to know 7 The stuff you need to do 14 How to claim 16 Our commitment to you 20 Car insurance 22 Car warranty 37 Shortfall cover 45 Scratch and dent 46 Tyre and rim 48 Motorbike insurance 53 Trailer and caravan insurance 64 Watercraft insurance 68 Home contents insurance 77 Buildings insurance 89




1y ago




645 Views






















What These Inspirational Quotes Say 

Self Motivation Quotes Success Quotes Teacher Quotes And after reading all of these inspirational quotes you’d like to share which quotation is . -- Brian Tracy "You must constantly ask yourself these questions: Who am I around? What are they doing to me? Wha
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ESSENTIAL PLAN - Discovery

Car insurance only Car and home insurance Car insurance only Car and home insurance 12.5% 25% 5% 10% YOUR FUEL CASH BACK PERCENTAGE GET TO THE HIGHEST CASH BACK PERCENTAGE Add at least R250 000 of home insurance (household contents, buildings or both) Take your car to Tiger Wheel & Tyre and pass the Annual MultiPoint check
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CAR INSURANCE EVERYTHING EXPLAINED - RSA Insurance Group

CAR INSURANCE 93013821.indd 1 15/03/2018 10:46. 2 WELCOME TO µ CAR INSURANCE Thank you for choosing µ to protect you and your car. This booklet is intended to help you check your cover and to reassure you that µ will give you the protection you need for the year ahead. First of all, to help you understand your car insurance policy we want to .
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Describe types and purposes of insurance.

D.O. CAPS Consumer Skills: Insurance—10E 3 Your car - The car you drive can also affect your insurance rates. Insurance companies place certain kinds of cars in special risk categories. You should ask your insurance agent before making a car purchase to make sure you aren't getting a car that will cost you extra for your liability insurance.
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Money Online Price Comparison - WordPress 

you to compare car insurance quotes. You'll notice at the top of the screen is a warning regarding telling the truth when completing any form of car insurance quote as something withheld, which later becomes known, can void an insurance claim. 7 The process of completing a car insurance price comparison is broken down into 4
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Quotations - Free Website Builder: Create free websites

cards, but sometimes, playing a poor hand well." . 50th Birthday Quotes 60th Birthday Quotes And there are more. Funny Birthday Quotes Cute Birthday Quotes . it a try, itʼs free. Triumph over failure can be a
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The Top 100 Motivational & Inspirational Quotes for 2015

I've spent hours crawling through the web trying to find the best quotes to keep me motivated and inspired all throughout the New Year. I've saved hundreds of quotes on my laptop and figured that words alone could motivate and inspire me. but if I couple the quotes
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Inspirational Quotes - Guideposts

Inspirational Quotes Inspiring quotes are like vitamins for the soul. From the heartfelt to the humorous, the words of wisdom you’ll find here will strengthen your faith, lift your spirits, and even spark a positive change in your life. This collection of some our favorite inspirational quotes from religious figures, world leaders, authors,
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Contours Options Infant Car Seat Adapter Instruction Sheet

your Infant Car Seat, as described in the instruction manual provided by the Infant Car Seat manufacturer. † WHEN USING ONLY ONE INFANT CAR SEAT ADAPTER OR TWO FOR TWINS, THE FOLLOWING INFANT CAR SEATS CAN BE USED: † If your Infant Car Seat is not one of the models listed above, DO NOT use your infant car seat with this car seat adapter.
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Microsoft Advertising Travel Update

last minute cruise deals -58.50% Car Rental Queries WoW Change car rental -43.80% rental cars -46.30% car rentals -40.60% cheap car rentals -48.00% car rentals cheapest rates -52.20% rent a car- 40.30% cheap rental cars -45.60% rental car -41.80% car rental deals -49.30% rental cars lowest price -53.90% Flight Queries WoW Change cheap flights .
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Design and development of lift for an automatic car parking system

1. Stacker type car parking system 2. Puzzle type car parking system 3. Level type car parking system 4. Chess type car parking system 5. Rotary type car parking system 6. Tower type car parking system But lift is used only in tower type car parking system. Objectives:-
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Gold Tier - MAPFRE Insurance

Foy Insurance of MA, LLC 198 Frank Consolati Insurance Agency, Inc. 198 County Insurance Agency, Inc. 198 Woodrow W Cross Agency 214 Woodland Insurance Agency, Inc. 214 Tegeler Insurance Services of CT, Inc. 214 Pantano/VonKahle Insurance Agency, Inc. 214 . Hanson Insurance Agency, Inc. 287 J.H. Slattery Insurance Agency, Inc. 287
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