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INTRODUCTION TO RUMINANT 
PRODUCTION 

 
 

1.0 INTRODUCTION 
Unit #1 Learning Objectives 
When you have completed  this unit, you will: 
1. be able to describe the general structural types of animals and animal biodiversity; 
2. be able to describe the general make up of ruminants; 
 
. 
Session 1 General structural types of Animals, Animal Biodiversity and  
Categories of Livestock 
 

 
The term Livestock encompasses those animals belonging to the Animal Kingdom from 
which humans could derive economic or functional benefits.  The Animal Kingdom is made 
up of over a million unicellular (e.g. Amoebae) and multicellular animals (like large 
mammals).  The Kingdom is grouped into 35 Phyla; the majority being invertebrates (animals 
without backbones) while only one per cent (1%) are vertebrates (animals with backbones).  
The major groupings in the Animal kingdom are listed in Box 1.1 below: 
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Box 1.1.  The major groupings within the Animal Kingdom 

INVERTEBRATES: 

Unicellular [Single Cells] 
Bacteria and Protozoans 

 
Multicellular 
  

Parazoa 
  Phylum: Porifera [Sponges] 
 Mesozoa 
                             Phylum: Coelenterata [True jelly fish, corals and sea anemones] 
  Phylum: Ctenophora [Comb jellies]  
  Phylum: Platyhelminthes [Flatworms] 
  Phylum: Nemertina or Rynchocoela [Ribbon worms] 
  Phylum: Nematoda [Roundworms] 
  Phylum: Nematomorpha  
  Phylum: Acanthocephala [Spiny-headed worms] 
  Phylum: Kinorhyncha  
  Phylum: Rotifera [Wheel animalcules] 
  Phylum: Priapulida  
  Phylum: Endoprocta  [Moss animal] 
  Phylum: Lorcifera  
  Phylum: Phoronida 
  Phylum: Ectoprocta or Bryozoa [Moss animal] 
  Phylum: Brachiopoda [Lampshells] 
  Phylum: Mollusca [Mollusks] 
  Phylum: Annelida [Annelids] 
  Phylum: Sipuncula  [Peanut worms] 
     
 
Multicellular  Animals with Exoskeletons 
   
                             Phylum: Arthropoda [Animals with exo-skeletons] 
    Class: Arachnids 
    Class: Crustaceans 
    Class: Insecta 
  Phylum: Chaetognatha (Arrow worms) 
   

               Phylum: Echinodermata (Echinoderms) 
    Class: Crinoidea (Feather Stars) 
    Class: Asteropidea (Sea Stars) 
    Class: Ophiuroidea (Brittle Stars) 
    Class: Echinoidea (Sea Urchins) 
    Class: Holothuroidae (Sea Cucumbers) 
  Phylum: Hemichordata (Acorn Worms) 
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VERTEBRATES: 
Multicellular  animals with Bony Internal Skeletons and a Central Nervous Systems or Spinal Columns 
   
                             Phylum: Chordata 
    Class: Agnatha (Jawless Fish) 
    Class: Chondrichthyes (Cartiligenous Fish) 
    Class: Osteichtyes (Bony Fish) 
    Class: Amphibia (Salamander, Toads and Frogs) 
    Class: Reptilia (Turtles, Lizards and Crocodiles) 
    Class: Aves (Birds, warm blooded) 
    Class: Mammalia (Mammals, warm blooded) 
 
 

 
 

As we can see, those animals with which we are most familiar would fall under the Phylum: 
Chordata [this includes mammals, reptiles and birds].  
 
 
 
 
 
 
 
 
 
 
 
 
Now that you have an outline of the different animal species which comprise the Animal 
Kingdom, let us move a step further and use this newly-found knowledge to explore the term 
“Livestock”.  This term has its origin in the concept of  "live animals being stored on the 
hoof ".   Therefore, the concept of animals as stock took root.  However, for the purpose of 
this course we shall attempt to view Livestock as ‘all animals’- thereby including vertebrates 
and invertebrates that could be of economic or functional use to human beings.  Livestock 
can now be grouped into three (3) categories as follows: 
 

1. Domestic animals; 
2. Animals with the Potential for or are in the process of Domestication 

and Production under controlled systems, to facilitate predictable 
outputs for marketing purposes; and  

3. Zoo/Wild Animals. 
 
 
 
 
 
 

Reading 1.1 
 
Now read Reading 1.1, Anon (1997)  Microsoft Encarta’ 98 Encyclopedia.  This reading 
explains each phylum and their characteristics 
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These categories are illustrated in Box 1.2 below: 

Box 1.2.  The Categories of Livestock 
 
1.     DOMESTIC ANIMALS 
                     a.  Food Animals 
                                        i.  Large Food Animals 
                                              o  Dairy Cattle              (Bos taurus) 
                                                  - meat, milk, hides and energy 
                                              o  Beef cattle                (Bos sp.) 
                                                  - meat, hides and energy 
                                              o  Water buffalo           (Bubalus bubalis) 
                                                  - milk, meat, work, hides and energy 
 
                                         ii.  Small Food animals 
                                              o  Rabbits                     (Leporidae family) 
                                                  - meat, skins and furs 
                                              o  Pigs                          (Sus scrofa domesticus) 
                                                  - meat, skin, fat 
                                              o  Chickens                  (Gallus domesticus) 
                                                  [broilers, layers, broiler breeders, layer breeders] 
                                                  - eggs, meat 
                                              o  Turkeys                    (Meleagris gallopavo) 
                                                 - meat, feathers 
                                              o  Ostrich                  (Strutus australis) (S. carmelus) 
                                                  - meat, feathers, skins 
                                              o   Ducks common        (Anas platyrhychos) 
                                                   - meat 
                                              o   Muscovy Ducks      (Cairiana moschata) 
                                                   - meat 
                                              o   Geese                      (Anser anser) 
                                                   - meat, feathers, companion animal 
                                               o   Sheep                     (Ovis aries) 
                                                   -  hair type, meat (tropical hair sheep) 
                                                   -  wool type, milking sheep, meat type (temperate wool sheep) 
                                                   -  dual or multi-purpose animals 
                                               o  Goats                      (Capra hircus) 
                                                   - meat and milk production, dual purpose 
 
                        b.  Companion and Recreational Animals 
                                              o  Horse                     (Equus caballus) 
                                                  - riding, racing, driving, draft power, companion 
                                              o  Asses                     (Equus asinus) 
                                                  - riding, driving, draft power 
                                              o  Dogs                      (Canis familiaris) 
                                                  - protection, companion, racing, work 
                                              o  Domestic Cats       (Felis catus) 
                                                  - companion 
                                              o  Camels Old World 
                                                  (Single Hump)      (Camelus dromedarius)  
                                                  (Two Humped)     (C. bactrianus) 
                                                 - riding, racing, draft power, milk and meat production 
                                              o  Llamoids or New World Camelidae                                                                   
                                    Camels New World  
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                                                  Llama                   (Llama glama) 
                                                  Apalaca                (L. pacos) 
                                                   - riding, racing, draft power, milk and meat production, wool, hides                                                                      

                                      c.   Laboratory Animals 
                                               o  Non-human primates (12 families)   
                                               o  Guinea pigs            (Cavia porcellus) 
                                                   - meat, skins, experimental animals 
                                               o  Hamsters                (Cricetus cricetus) 
 
2. ANIMALS WITH THE POTENTIAL FOR OR ARE IN THE PROCESS OF DOMESTICATION 
AND PRODUCTION UNDER CONTROLLED SYSTEMS TO FACILITATE PREDICTABLE 
OUTPUTS FOR MARKETING PURPOSES.  
                      a.  Mammals                                               
                                               o  Capybara                (Hydrochaeris hydrochaeris) 
                                      - meat 
                                               o  Black-eared 
                                                   Opposum                (Didelphis marsuialis) 
                                                   - meat 
                                               o  Spotted paca  
                                                  or Lappe                  (Agouti paca) 
                                                   - meat, hide 
                                  o  Deer                       (Cervidae family) 
                                                   - meat,  hide 
                                  o  Collared Peccary 
                                                    or Quenk               (Tayassu tajacu) 
                                                    - meat 
                                                o  Nutria                    (Myocastor coypus) 
                                                    - meat and hide 
                                                o  Wild Llamoids 
                                                    Guanaco                (L. guanicoe) 
                                                    Vicuna                   (Vicugna vicugna) 
                                                    - meat and milk, hide, draught power, riding, racing, wool 
                                   o  Nine banded Armadillo 
                                                    or Tattoo               (Dasypus novemcinctus) 
                                                    - meat 
                                   o  Agouti                  (Dasyprostya leporina) 
                                                    - meat 
                      b.  Birds 
                                  o  Cocrico                   (Ortalis ruficauda) 
                                                    - feathers, meat 
                                                o  Emu                       (Dromiidae family) 
                                                    - feathers, meat, hide 
                                                o  Rhea                      (Rheidae family) 
                                                    - feathers, meat, hide 
                                                o  Kiwi                      (Apterygidae family) 
                                                    - feathers, meat 
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                c.  Reptiles                   
                                                o  Snakes 
                                                    -  skin, meat, eggs, gall bladder, oil 
                                                o  Alligator, Crocodile and Spectacled Caiman (Caiman crocodilus) 
                                                    - meat, skin 
                                                o  Iguana                     (Iguana iguana) 
                                                    - meat, companion 
                                                o  River turtle             (Podocenemis expansa) 
                                                    - meat, eggs, shell 
                                                o Morocoy                 (Geochelene spp.) 
                                                   - meat, eggs, shell, companion 
3.   ZOO/ WILD ANIMALS 
                       All Undomesticated Vertebrates and Invertebrates 

 

1.1 General Structure of Animals 

1.1.1 Structure and Functional Units within the Vertebrate Animals 
 
Introduction 
 
The following systems make up the structural and functional units of the vertebrate animal.   

1. Skeletal 

2. Muscular 

3. Nervous 

4. Blood Vascular 

5. Respiratory 

6. Reproductive 

7. Immune 

8. Endocrine 

9. Digestive 

 
A number of anatomical terms are needed to describe the relative positions of structures 
within the body. These are as follows: 
Anterior = towards the head  

Posterior = towards the tail  
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Dorsal = towards the upper part or back of the standing animal  

Ventral = towards the lower part or belly of the standing animal  

Medial = towards the midline plane that separates right and left sides of the body  

Lateral = towards the sides of a standing animal  

Proximal = towards the body in a limb of the animal  

Distal = away from the body in a limb of the animal  
 
 
 

1.1.2. The Digestive  System 

1.1.2.1 What is the Digestive System and what are its component parts? 
  
The digestive system is one of the most important systems within the animal from an animal 
production standpoint.  This is so as animal production and growth are firstly limited by feed 
intake and this can be enhanced through an understanding of the daily feed nutrient needs of 
the species in question.  Therefore an understanding of the digestive system of the species in 
question becomes of primary importance in the design of any animal production system. This 
is also important  because under intensive systems of animal production the cost of feed 
makes up about 70-80% of the total cost of production. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
We would now attempt to describe for you each of the different components of the digestive 
system and when we have done so we would then describe to you the main differences 
between the digestive systems of the three major groups of animals. 
 
Mouth 
The mouth is the starting point of the alimentary tract it may also contain three (3)  accessory 
organs, the teeth, tongue and salivary glands.  In some groups of animals e.g. birds the mouth 
is modified to form a beak and the structure and shape of the beak suggests the animals food 
source. 

The alimentary tract of the digestive system is composed of the 
mouth, pharynx, esophagus, stomach, small and large 
intestines, caecum, rectum and anus.  
 
Associated with the alimentary tract are the following 
accessory organs: teeth, tongue, salivary glands, liver and 
pancreas.  
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Pharynx and esophagus 
After the mouth, the alimentary tract leads to the pharynx.  
The larynx tops the windpipe from the lungs. Thus making swallowing possible without 
anything going into the lungs. 
The esophagus is a long muscular tube that moves food which has been swallowed. It is 
located dorsally to the trachea so that it appears behind the trachea when the throat is opened 
ventrally in the abattoir.  
In poultry, just before the esophagus enters the thoracic cavity, there is a large sack-like 
expansion on the right side known as the crop. The crop is a temporary storage area for feed. 
 
 
 
Stomach 
The stomach differs in structure between pigs, ruminants, and poultry. Pigs have a relatively 
simple, single-chambered stomach (mono-gastric). Cattle, goats  and sheep [ruminants] have 
three [3] additional chambers before the true stomach. The peccaries [quenks] and camels [old 
world camels and llamas and apalacas] have two [2] additional chambers before the true 
stomach.  Poultry and birds or avian specie have a second chamber after the true stomach. The 
stomach has complex glands within its wall.  
 
In cattle and sheep, instead of opening directly into a glandular stomach where digestion 
begins , the esophagus leads to a series of three extra compartments, the rumen, the reticulum 
and the omasum. These compartments are lined with stratified squamous epithelium.  
 
In young lambs and calves that are still drinking milk, the rumen and reticulum may be by-
passed. The presence of the milk is detected by sensory nerve endings in the mouth and 
pharynx. Reflex activity brings heavy muscular folds in the walls of the rumen and reticulum 
together forming an esophageal groove that leads directly from the 
cardia to the omasum.  
 
The rumen or paunch is a very large muscular bag on the LEFT side of the body, extending 
from the diaphragm back to the pelvis. The smooth muscle of the rumen wall consists of two 
layers; a superficial layer from anterior to posterior, and an inner layer running transversely to 
form muscular pillars.  
 
The reticulum is lined by thin, wall-like ridges arranged in a honeycomb pattern. The 
reticulum is posterior to the heart and diaphragm. 
 
The rumen and reticulum contain microorganisms whose metabolic activity greatly 
enhances the nutritive value of typical ruminant feed.  
 

The omasum is almost spherical in shape and is filled with muscular plates hanging from the 
dorsal roof. These plates or laminae are studded with short, blunt papillae whose function is to 
grind roughage. The trade name of the omasum is the manyplies or book-bag.  

The true glandular stomach or abomasum is located ventrally to the omasum. The epithelium 
of the abomasum is glandular with many mucus cells.  

PDF created with FinePrint pdfFactory trial version www.pdffactory.com

http://www.pdffactory.com


AL36A  Introduction to Ruminants  

Gary Wayne Garcia 9/3/04 11 

In a typical lean beef steer, the emptied weight of the rumen, reticulum, omasum and 
abomasum comprises about 2.5% of the live weight.  

The growth of the rumen and reticulum in calves is very rapid but the abomasum grows more 
slowly  

The gut fill is extremely variable, but is often around 15% of the live weight.  

A number of different types of animals have the ability to digest cellulose with the help of 
symbiotic bacteria and ciliates in modified parts of the alimentary canal, but the ruminant 
system has a number of superior features that account for its great efficiency. Chewing the 
cud (the repeated regurgition and mastication of feed) would not be possible unless the main 
fermentation chamber, the rumen, was situated before the true stomach or abomasum. Thus, 
ruminants are able to achieve a very high efficiency of feed grinding, unlike the horse in 
whose feces may be seen quite large particles of intact plant material. Another advantage of 
the ruminant system is that a long length of intestine is available for absorption after the point 
at which fermentation occurs.  

Rumen microorganisms themselves are very effective - they synthesize protein from low-
grade nitrogenous materials such as ammonium salts and urea added to the feed. Equally 
important, they utilize sulfate to produce the essential amino acids cysteine and methionine, 
and they also synthesize B group vitamins, particularly vitamin B12. Rumen microorganisms 
obtain their own energy anaerobically with only a relatively low energy yield. Thus, the 
ruminant is able to take the residual energy from products of fermentation such as acetic, 
propionic, and butyric acids. The acidity of these substances is buffered by sodium 
bicarbonate from the saliva.  

This shows how, in poultry, the stomach is divided into two chambers. As is often the case, 
there is a fair amount of fat or adipose tissue covering both chambers. The first chamber, the 
proventriculus or glandular stomach seen on the left in the color frame, secretes pepsin and 
hydrochloric acid. The second chamber, the gizzard seen on the right in the color frame, is 
thick and muscular with a horny internal epithelium and a high collagen content. In the color 
frame, the collagen can be seen as a blue sheen, radiating across the gizzard. The gizzard 
grinds the feed and mixes it with the enzyme mixture from the proventriculus. This is the 
reverse of the sequence found in the omasum and abomasum of ruminants where grinding of 
the feed takes place before it is exposed to the enzymes from the true stomach.  
Small intestine 
No mistaking this lot - a pile of small intestines from the pig. In beef animals, slightly over 
2% of the live weight is from the emptied weight of the intestines. The small intestine is 
composed of three regions, the duodenum, the jejunum and the ileum. The duodenum receives 
the hepatic and pancreatic ducts and has a complex glandular structure.  
Large intestine 
The mammalian large intestine consists of the caecum and the colon. A caecum is a sac that 
opens into the alimentary tract.  The caecum in mono-gastrics may also contain micro 
organisms.  When these are functional as in the horse, rodents and pigs, these animals are 
called hindgut fermentors.  Ruminants are called foregut fermentors. 
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The colon is divided into ascending, transverse and descending parts, and it terminates at the 
rectum and anus. Poultry have two caeca just before the rectum. In poultry, but not in cattle, 
sheep or pigs, the inner surface area of the large intestine is expanded by villi.  

In poultry, the equivalent aperture to the anus is part of a compound structure called the 
cloaca. The cloaca is divided into three regions but these are difficult to distinguish. The 
rectum enters the cloaca at the coprodeum, the urinary and genital ducts enter at the urodeum 
and the opening to the exterior is called the proctodeum. Dorsal to the proctodeum is a region 
of lymphoidal tissue called the bursa of Fabricius.  
 
Byproducts 
Some parts of the alimentary canal have a considerable commercial value as natural casings. 
After extensive cleaning and preparation, they are used as natural casings to contain different 
types of sausages and processed meat products.  
 
Teeth 
The teeth of meat animals have a complex structure. Briefly, dental formulae may be used to 
describe the patterns of teeth in meat animals. The four types of teeth are indicated by a letter 
notation;  

• I for incisors or biting teeth  

• C for canine or tearing teeth  

• P for premolars or anterior grinding teeth  

• M for molars or posterior grinding teeth 

The numerator and denominator of a fraction are used to indicate upper and lower numbers of 
teeth, respectively.  

Left and right sides of the jaws are not written separately but are indicated by the initial 
factor, x2.  

A prefix, D, is used to denote deciduous teeth that are present in the young animal but 
replaced in the older animal.  

Calf and lamb = 2 x (DI 0/4, DC 0/0, DP 3/3)  

Mature cattle and sheep = 2 x (I 0/4, C 0/0, P 3/3, M 3/3)  

Young pig = 2 x (DI 3/3, DC 1/1, DP 4/4)  

Mature pig = 2 x (I 3/3, C 1/1, P 4/4, M 3/3)  

The transition from deciduous to permanent dentition follows a rather complex pattern 
between 1.5 to 4 years in cattle, 0.25 to 4 years in sheep, and 8 to 20 months in pigs. Most 
commercially reared meat animals will, therefore, be at an intermediate stage between 
deciduous and permanent dentition when slaughtered.  
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Salivary glands 
Salivary glands have a yellowish color and occur at three major locations.  

• The sublingual glands are located under the tongue and between the lower jaw bones, 
and they have a multiple duct system that drains saliva into the mouth.  

• The submaxillary glands are located at the angle of the lower jaw and have large 
ducts that open onto the floor of the mouth, beneath the tip of the tongue.  

• Beneath each ear, is a parotid salivary gland with a duct that opens into the mouth, 
near to the molar teeth. 

The salivary glands of ruminants are extremely productive since they must produce much of 
the fluid with which the feed is mixed to form a slurry. The salivary glands of a steer, for 
example, might secrete well over 100 liters of saliva per day.  
 
Liver 
The liver is a large organ, about 1.5% of the live weight in beef cattle. In mammals, it is 
located in the anterior part of the visceral cavity, just posterior to the diaphragm.  
As you may be able to see in this pig liver, the pig has four equally large lobes plus a small 
caudate lobe on the right side. Apart from a small caudate lobe on the right side, the bovine 
liver is not subdivided into lobes. The liver in sheep is similar to that in the bovine, but there 
is something of a fissure in the main lobe.  

The function of the liver is to store carbohydrate, process nutrient-rich incoming blood from 
the gut, and produce bile.  

Livers are condemned if they are infected by trematode flukes such as Fasciola hepatica in 
ruminants, or by nematodes such as Ascaris suum in pigs.  

Here is the liver of a hen, with yellow yolks of eggs being formed at the bottom of the 
window.  
Pancreas 
The pancreas is a pale yellow gland located between the stomach and the small intestine in 
mammals, and in a loop of the duodenum in poultry. It has one or two ducts that convey 
pancreatic juice to the duodenum. 

1.1.1.2 How does  the Digestive System among the different groups of animal differ? 
 

Ruminants  
Ø all foregut fermentors i.e. all animals in which microbial or symbiotic 

microbial digestion of ingested feed takes place in the stomach compartment or 
compartments preceding the glandular stomach. 

 

Non-Ruminants  
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Ø strict monogastrics or single-stomached animals; 
Ø hindgut fermentors,  animals in which microbial or symbiotic microbial                

digestion takes place in the caecum, which opens into the large intestine . 
 

This type of classification has implications for feeding and land use, and as such it can be 
manipulated for economic purposes.   This is so as feed costs ( or the cost of feeding animals) 
make up about 75% of the total variable costs of production under intensive systems of 
production of domestic livestock. 

 
You may now be wondering: What are Ruminants and Non-
ruminants?  
 

RUMINANTS 
 
Ruminants, from an anatomical standpoint, are animals which have four (4) stomach 
compartments.  Their digestive biochemistry (the chemical processes which take place in their 
stomachs during the digestion of the feeds eaten) is characterized by the digestion of fibre by 
microscopic organisms (single-celled protozoans) living within the first three (3) non-
glandular stomachs.  This type of digestive system is found in Cattle, Sheep, Goats, Camels, 
Llamas, Deer, Giraffes and Antelopes.  The schematics of the digestive system of ruminants is 
outlined in Figure 2.1. 
 
Note:  To truly understand the functions of the various organs 
that comprises the digestive system of ruminants, you may refer to 
the glossary of terms at the end of this unit. 

PDF created with FinePrint pdfFactory trial version www.pdffactory.com

http://www.pdffactory.com


AL36A  Introduction to Ruminants  

Gary Wayne Garcia 9/3/04 15 

SCHEMATICS OF THE RUMINANT DIGESTIVE SYSTEM 
 
 
1, 1a, 1b 
 
 
 
                            2                                                               7 
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                                                                                                    9 
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                                                         15 
 
 
                                                        
                                                         16 
 
 
1 Mouth        9 Pancreas 
1a Teeth        10  Duodenum 
1b Salivary glands      11 Jejenum             Small 
2            Oesophagus      12 Ileum                  Intestines 
3 Reticulum      13 Caecum 
4 Rumen  Ruminant    14 Colon 
5 Omasum Stomach    15 Rectum                Large 
6 Abomasum      16 Anus                    Intestines 
7 Liver 
8 Gallbladder 

 

Figure 1.1: Flow Diagram of the typical Ruminant Digestive System 
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Describing the Roles and Functions of Ruminants to Mankind 
 
Why are ruminants important to mankind?   
 
• The have the ability of ruminants to convert crop wastes and fibres indigestible to man 

and monogastrics, into useful products; 
• The usefulness of their waste as energy sources. 
• Their usefulness as a form of transportation? 
• They provide value added products such as hides, skins and horns. 
• The provide food. 
 
People, to satisfy both their economic and social needs, have traditionally utilized ruminants.  
This possibility stems in part, from the digestive abilities of ruminant animals where they can 
utilize certain materials which neither human beings nor monogastrics can.  Their digestive 
system allows them to convert fibre and structural carbohydrates [like cellulose], into food 
and animal products such as meat, milk, hair and wool.  These fibres and carbohydrates come 
from forages (special crops such as grasses which are used as ruminant animals’ feed) crop 
residues and waste. So in effect when a crop like corn is harvested, what is left does not need 
to be discarded.  Additionally, ruminants can convert inorganic nitrogen (in the form of non-
protein nitrogens such as UREA and SULPHATE OF AMMONIA) into animal protein – the 
meat produced from them. 
 
Now, since the nitrogen is not digested completely, the waste that ruminants produce would 
contain some percentage of these elements.  In most cases this waste is in the form of manure, 
which can then be used in one of two ways as (i) a source of energy, e.g. in Biogas production 
as  methane (CH3) produced from the anaerobic fermentation of  the excreta; and (ii) as 
organic fertilizer for food crop production.  A third way ruminants (e.g., Oxen, Bison, 
Buffalo, Buffalypso, Zebu and Llama) can be used, is in the transport of goods and people; as 
draught power for plowing fields where mechanized means are not appropriate. 
 
From a financial and economic standpoint, many ruminants, due to the fact that they can be 
reared on a commercial scale, provide a source of revenue for the producers.  Many of the 
operations are quite large (so as to arrive at some balance between what is expended for 
production and what is received as revenue), so more than one person is needed to run the 
operation smoothly.  This then provides an avenue for employment for many persons.   
 
 

NON-RUMINANTS 
 
Non-ruminants, on the other hand, possess stomachs that are relatively simple in structure.  
This group can be subdivided according to the functioning of the caecum and colon.  
Nonfunctional caecum digestive systems: This first group is characterized by its limited 
capacity and limited microbial action and fibre digestion.  Animals found here, are better 
adapted to using concentrate feeds, such as grains and meat products, than utilizing large 
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quantities of roughages or forages.  This type of gastro-intestinal tract is found in pigs, dogs, 
aquatic species and man. 
 
The other group has a Functional caecum digestive system (non-ruminant herbivore): This 
type of digestive system – as represented in the horse, rabbit, guinea pig and hamster – the 
caecum and colon are extremely large and contain a large population of micro-organisms 
which are capable of digesting fibre as well as synthesizing a number of vitamins. 
 

Note: Although avian species are non-ruminants their digestive 
system differs from all other non-ruminant species.  In addition, 
to a functional caeca and colon, their digestive system contains a 
crop, proventriculus, gizzard and cloaca.  The  functions of these 
organs will be explained in the glossary  

 

The schematics of the digestive systems of some selected non-ruminants are outlined in the 
following Figures 2.2 and 2.3. 
  
 
Note:  To truly understand the functions of the various organs 
that comprises the digestive system of monogastrics, you may 
refer to the glossary of terms at the end of this unit. 
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SCHEMATICS OF  THE DIGESTIVE SYSTEM OF NON-RUMINANTS 
 
 
                                 1, 1a, 1b 
 
 
                                                                                4 
                                                          2                             
                                                                                     5 
                                                                                        
                                                                                                                                     8    
                                                          3 
                                                                                        6 
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                                             10 
 
 
                                      11 
 
 
 
 
1 Mouth      7 Small intestines 
1a Teeth      8 Caecum 
1b Salivary glands                                               9 Colon                     
2 Oesophagus                10 Rectum  Large intestines 
3 Stomach                11 Anus 
4 Liver  
5 Gallbladder 
6 Pancreas 
 
 
 
Figure 1.2. The Digestive System of Non-ruminants with a functional and non-functional  
caeca. 
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SCHEMATICS OF THE DIGESTIVE SYSTEM OF AVIAN SPECIES 
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                                                                                                       13 
 
 
1 Mouth/Beak                11 Caeca               
2 Oesophagus                12 Large Intestines  
3 Crop                 13 Cloacas   
4 Gallbladder      
5 Liver                   
6 Pancreas      
7 Proventriculus                               
8 Gizzard 
9 Duodenal Loop 
10 Small Intestines 
 
 
Figure  1.3: Flow Diagram of the Avian Digestive System 
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THE DIFFERENCES BETWEEN RUMINANT AND NON-RUMINANT      
LIVESTOCK 

 
Ruminant and non-ruminant livestock also vary considerably, based on their physical 
attributes, and their economic and social values.  These are outlined in Table 5.???? 
 
Table 5.????: The Differences between Domestic Ruminant and Non-ruminant Livestock 
 

RUMINANTS NON-RUMINANTS 

Physical Attributes 
Ø  Generally Long-lived ( more than 5 years) Ø  Short-lived 
Ø  Less specialised breeds genetically hardy Ø  Often specialist breed, genetically delicate, 

        this is especially so with poultry 
Ø  Long breeding cycles Ø  Short breeding cycles 
Ø  Single and twin offspring produced Ø  Large litters of offspring produced 
Ø Grazers and browers – can use fibrous feeds, 

pasture and rangeland 
Ø  Prefer grains, by-products, wastes 

Ø Relative high Feed Conversion Ratios (FCRs) 
 

Ø  Relatively low FCRs 

Economic Value 
Ø Can produce a range of products, e.g., meat, 

milk, hides/wool, etc. 
Ø Only animals which produce milk in 

commercially viable quantities 

Ø Often a single product obtained 

Ø Source of draught power Ø Not draught 
Ø Sometimes closely integrated with cropping 
             - Draught power 
             - Manure valuable 
             - Consume by-products 

Ø Less integration with cropping 
           - no draught power 
           - manure is also valuable 
           -  valuable by-products available 

Ø May compete with humans for grains Ø Often compete with humans for grains 
Ø Can compete with crops for land Ø Rarely occupy much land 

 

Social Value 
Ø Occupy land, access can be politically sensitive Ø Rarely political, more ‘technical’ 

Ø  
 
Source: “Livestock Development”, External Programme in Agriculture, 1998. UWI/Wye Link.  
Feed Conversion Ratio (FCR) = Kg Feed/ Kg Average Daily Gain (ADG) 
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Glossary of Digestive Terms 
 
ABOMASUM 
This compartment is analogous to the stomach of the non-ruminant.  It is the gastric glandular 
stomach. Digestive processes of this compartment are very similar to those of the simple 
gastric stomach of monogastrics e.g. that of man. 
 
ANUS 
This is a horizontal cleft bordered by two large labia, which facilitates the removal of waste 
from the intestines at the end of the large intestine. 
 
CAECUM AND COLON 
These sac-like structures hold ingesta to facilitate the removal of water and electrolytes 
(minerals).  The caecum of ruminants is not very well developed and plays a rather 
insignificant role in digestion.   Avians have two blind sacs (caeca) where a limited amount of 
bacterial activity and subsequent absorption has been observed.  
 
CLOACA 
This is equivalent to the anus, and performs the same function.  
 
CROP 
This organ follows immediately on the oesophagus.  It is covered with many glands which 
secrete a viscous mucus, which lubricates the passage of food and to softens it while it is in 
the crop. 
 
DUODENAL LOOP 
This structure is part of the small intestines and is responsible for mixing food with digestive 
juices.  
 
FORAGES (ROUGHAGES) 
These are derived from the green plant material produced by photosynthesis.  They contain 
fibre which are eaten and digested by ruminants.  Wilted plant materials such as hays would 
not therefore be green. 
 
GALL BLADDER 
The gallbladder is the storage site for bile.  Several species of livestock and animals do not 
have gallbladders among them: horses, rats, gophers, deer, elk, moose, giraffes, camels, 
elephants, pigeons and doves. 
 
GIZZARD 
This follows the proventriculus.  It is a hollow muscle, very powerful, and covered internally 
with a substance of horny consistency.  It is an organ for grinding food, in the absence of 
digestive glands. 
 
LARGE INTESTINES 
In addition to being a passage-way for waste materials, it absorbs water from the mass that 
comes form the small intestines.  It consists of the colon and caecum. 
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LIVER 
The liver comprises of two lobes, and incorporates the gallbladder.  Its primary role in 
digestion and absorption is the production of bile.  Bile facilitates the solubilization and 
absorption of dietary fats, and also aids in the excretion of certain waste products. 
 
MOUTH 
This consists of the lips, teeth (which are absent in avian species) and tongue.  This structure 
varies in form and function among the different species, but is part of the intake and grinding 
of food. 
 
OESOPHAGUS 
An elastic canal of the connecting the throat (pharynx) and mouth.  
 
OMASUM 
After time is spent in the rumen, the food is passed to the omasum.  Here, the food is ground 
between leaf like projections that hang from the walls to the centre.  These walls limit the 
particle sizes that can enter the abomasum.  From this point, digestion proceeds into the 
abomasum. 
 
PANCREAS 
This is an accessory organ of digestion.  It is a glandular structure involved in the production 
and secretion of fluids that are necessary for digestion within the small intestines. 
 
PROVENTRICULUS 
Also called the succenturiate ventricle or glandular stomach, it is situated at the immediate 
front of the gizzard and shaped like a short spindle.  Its thick walls contain many glands 
which secrete gastric juice. 
 
RECTUM 
This is a short passage, which empties into the anus or cloaca (in avian species). 
 
RETICULUM 
This is a small extension of the rumen that also acts in concert with it.  It is lined with a 
honeycomb-like structure, and its main function is in helping to form the “cud” for 
regurgitation and chewing.  It also traps heavy material such as nails or wires that may enter 
the rumen. 
 
RUMEN.   
This is the first of the fore-stomachs, and it is very roomy, and has strong muscular walls.  It 
functions as a huge fermentation vat in which the fibre in the ruminants’ diet is fermented by 
microorganisms.  The rumen also houses fermentation enzymes and bacteria which soften and 
breakdown the fibrous plant material.  Fibre is broken down into volatile fatty acids and 
protein is broken sown into ammonia.  These end products are then used to produce microbial 
protein, which is then digested in the abomasum (glandular stomach) and small intestines.   
 
SALIVARY GLANDS 
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These glands which are found in the mouth, are responsible for the secretion of saliva.  The 
function of the saliva is to moisten food and make it easier to swallow. 
 
SMALL  INTESTINES 
The walls of the small intestines are lined with many projections called villi.  It is through 
these villi that nutrients are absorbed into the blood and lymph stream, and carried to the 
various cells throughout the body.  The main function of the small intestines is to absorb food 
nutrients.  While digestion is taking place, the muscular walls contribute to the process by 
rhythmically contracting to mix the food with the digestive juices.  This brings the nutrients in 
contact with the villi for more complete absorption to occur, and pushes the mass along the 
tract.  The small intestines comprise of the duodenum, ileum and jejenum. 
 
 
STOMACH.   
This organ is responsible for churning and mixing ingesta with acidic gastric juices and 
digestive enzymes. 
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