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Module 4:
Tropical Goat Production

Welcome to our discussion of Tropical Goat Production! This Session contains 4 sections:

(
Breeds and Breeding/Reproduction and Mating Systems
(
Nutrition and Feeding
(
Stock Management
(
Flock Health Care
The goal of this session is to give you an understanding of the management of goats in the tropics. You will be able to identify the various breeds of goats suitable for rearing in the tropics and you will know how to care for them.

Learning Objectives

The Learning Objectives of this session are for you to be able to identify the various breeds of Goats suitable for rearing in the tropics. You will learn how to rear them for a farm/business enterprise, applying the knowledge you gain from this module.
At the end of this session , you should be able to have a good appreciation of the management needs of the dairy goat in the Tropics.  

4.1. Breeds and Breeding

Quick Start h

Goats (Capra hircus) were introduced into the New World (the Caribbean and Latin America) with the coming of Columbus. Goats are now widespread in the Caribbean and Latin America. Unfortunately, as of this date, the productivity of goats is low throughout the Caribbean, Latin America and the wider Tropics, whether they are reared for meat or milk. This is due to a number of factors but particularly due to poor management practices. Goats are usually treated as “second class” livestock. Not enough attention has been paid to various aspects of their husbandry, such as nutrition and disease control.

The goat has the potential to contribute significantly to the Tropical Regions’ output of livestock production through both small and large scale production units. This contribution could best be made through dual purpose systems producing both meat and milk. Regardless of the system of production, unless the basic areas (i.e., breeding, animal selection, nutrition and feeding, housing and animal husbandry, health and disease prevention) are given the necessary attention this potential will never be realised.  Before proceeding, think of this section  as being complementary to the earlier session on Breeds and Breeding of Sheep [Module 3]. This is why in the Distance Mode we recommend that you study these two units together.


 Figure 4.2:  Dairy Goat  Production Units Industry Process Flow
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The Lesson /

4.1.1. Breeds and Breeding/Reproduction & Mating Systems

The use of exotic breeds of goat has been well established throughout the Caribbean, but the full impact of these introductions on the local population is difficult to determine. It is important to bear in mind that quantitative traits such as milk production and body type are controlled by several hundred genes and so are not just simply inherited. In many instances these traits, even if they are inherited are masked by environmental factors, nutrition and disease. Thus the process of genetic improvement must go hand in hand with improved management. The breeds imported into the Caribbean will now be described.

The reason why goats are good candidates for improvement, is the high degree of heritability of some of its traits.  Luttmann (1986) complied the table (Table 4.1 (1)).

Table 4.1 Degree of heritability of some goat traits.

	Trait
	Heritability (%)

	Milk

Total Yield

Fat Yield

Fat (%)

Protein Yield

Protein (%)

Casein (%)

Lactose (%)

Flavour
	25-60

30 - 47

21 -62

32 - 47

59

65

38

27

	Milking Speed
	67

	Birth Weight 
	1

	Live weight at 7 months
	49 

	General Body Weight
	50

	Age at first kidding
	54 

	Number of Kids
	10


Source:
Luttman, G. (1986): 

Compiled from;

George, F.W. Haenlein (1984):  Inheritance of Type and Milk Production in Goats.  In Sheep and Goats Handbook, Vol. 4.  Westview Press; and  
Maurice Shelton (1978):  Reproduction and Breeding in Goats.  J. of Dairy Science 61: 994-1010.

4.1.2  Breeds Used in the Caribbean Region

There are mainly four (4) breeds of goat found in the Caribbean region.

Anglo-Nubian


The Anglo-Nubian is suited to semi-tropical environments. It was produced by crossing Indian and Sudanese Nubian goats with indigenous British goats at the turn of the century. The breed also contains some Swiss blood. Animals have a distinctive Roman nose and large pendulous ears. There are of a variety of colours including Black, Mahogany, White and Cream. The breed is big framed, females averaging over 70kg and males more than 100kg. Though not as high milk producers as several other breeds, the milk is of high quality in terms of fat and protein.

Alpine

The type most commonly found in the region, the Alpine is a mix of various European breeds, (the French Alpine is the most popular). Other types are the Swiss, Rock and British Alpine. The breed has colour combinations of black and white through shades of cream and fawn to reddish brown. Its ears are erect and the animal has a long slender neck. Milk production ranges between 675 and 900 kg over a lactation period of 250 - 305 days. Does should weigh upwards of 55 kg. and bucks 77 kg and upwards.

Toggenburg

This breed originated in the Toggenburg valley of Switzerland and is the oldest recognised breed of dairy goat. It has a light brown colour shading, off white on the belly, legs, inside of thighs and under the tail. There is also a white bar running along each side of the face from the ears to the muzzle. The breed has the potential to produce 700 - 900 kg of milk per lactation and mature weights of bucks and does are in excess of 75 and 55 kg respectively.

Saanen

As with the Toggenburg, the Saanen derives its name from a valley in Switzerland. It is the largest of dairy breeds. Mature does may weigh in excess of 64 kg and bucks 85 kg. Saanens can produce over 1000 kg of milk in a single lactation of between 275 to 300 days. The animals are pure white with erect ears and may or may not have dark spots on the skin and udder.

Other Breeds of Tropical Goats

Other breeds which may not be popular in the Caribbean exists.  These are described in Steele (1996), but have not been presented here as they are of little immediate practical importance to us in the Caribbean and Latin America.

Please refer to Knights and Garcia (1997).


4.1.3 Breeding 

4.1.3.1. Selection of Breeding Stock

In selecting breeding stock the first step should be to determine the aims of the breeding programme and from these aims the most important traits would then identified. 

Next, data should be collected on individual animals and their close relatives in respect to these traits so as to determine the breeding value of these animals. They can then be ranked, and those with the highest breeding value selected as breeding stock. With respect to those traits of economic importance such as milk yield, body size and butterfat percentage there is usually some correlation. 
Breeding Value: Genetic worth of an animal in respect of a particular trait or combination of traits.

Selecting for one trait may therefore affect another, either positively or negatively. For example, within breeds there is a positive correlation between milk yield and body size, therefore selecting for increased milk production will lead to an increase in body size.
Selection: Choice of come animals in a population in preference to others.  Usually the choice of animals as parents of the next generation.

With respect to sexes, a higher selection intensity for males is possible since fewer males than females are required in a breeding programme. This higher selection intensity allows for more progress in genetic improvement over a shorter period. Therefore, it is very important to select only the best bucks to be used as herd sires. 
Activity L

Based on the breeds discussed in the last section, which breed would be your breed of choice for the Caribbean? Why?

Selection of this nature is totally dependent on the availability of suitable types of records which have been accurately maintained. 

In cases where such records are not available, selection must be based on phenotypic expression (visible characteristics). 

Phenotype: Visible or measurable traits which could be correlated to genotype.

Genotype: The entire array of genes carried by an individual.

Phenotypic characters tend to be highly correlated with production.

Phenotypic selection takes into account the following:

· Age - is determined by an examination of the teeth which are changed in pairs annually for the first four years after birth.

· Legs - should be strong, wide set and straight with the animal showing no signs of limping.

· Skin - should be smooth and pliable with no lumps or abscesses.

· Size - animal should have a large solid body with good barrel.

· Udder - should have only two teats (both males and females)

· Conformation to breed type - the animal should be a good representative of its breed.

Activity L

Please turn for further reading to:

Extension Fact Sheet, Breeding of Goats, Regional Extension Communication Unit of the Caribbean Agricultural Extension Project (RECU/CAEP), Faculty of Agriculture, The University of the West Indies, St. Augustine, Trinidad, CAEX - FS/34/85.

4.1.3.2. Reproductive Performance

Puberty in does usually occurs between five (5) and six (6) months of age and slightly earlier in males. However, animals should not be bred at this time as it will have a negative effect on growth and future performance. 

Does should be bred when they have achieved approximately 76% of their estimated mature weight.

Bucks may be used at six (6)  months if they are well grown but should only be used very lightly.

In temperate regions goats are seasonally polyoestrus with the breeding season coinciding with the period of reduced daylight hours. In the tropics goats are believed to exhibit estrus throughout the year or to be seasonally polyoestrus but with an extended season. This makes it possible to achieve three kiddings in two years or even two kiddings in one year in some instances.

The length of the estrus period may vary between 24 and 48 hours but generally it lasts approximately 36 hours. The interval between estrus may vary from 18 to 24 days with an average of about 21 days. Ovulation is spontaneous and occurs just prior to the end of estrus. 

Since survival time of the sperm (30-48 hours) is greater than that of the egg (16-24 hours) and the sperm requires a capacitation period, breeding should be carried out as soon as the animal exhibits standing heat.

The control of oestrus and ovulation through the use of hormones (oestrus synchronization) has now become common practice in some areas. It is generally used on dairy herds during the anoestrus period and can prove to be quite expensive. The cost-effectiveness of such a technique should be closely examined before it is attempted.

Goats usually have very few problems relating to fertility and any animal exhibiting such a problem should be immediately culled from the herd. One problem relating to fertility that may occur is hermaphroditism. This usually results from mating polled bucks to polled does and may cause as much as 20% hermaphroditism. This problem can be easily solved by the introduction of horned animals into the breeding programme.
Prolificacy: Ability to produce young.

Prolificacy in goats is a function of three factors: namely, genetic, nutrition and the time of breeding. The propensity for some animals to produce more than one kid at each kidding is inherited, although it may not always be exhibited. Thus, in selecting breeding flock this factor should be considered (see selection of breeding stock). The number of ova shed during oestrus may be influenced by body condition and the plane of nutrition during the breeding season. Therefore, a proper level of nutrition must be maintained during the breeding season (see section on feeding programmes). Optimum conception can be achieved by breeding at the correct time, which is at the onset of standing heat. Improved conception may also occur if does are re-bred 24 hours after the first service.

4.1.3.3. Mating Systems

Let’s examine the three systems of mating:

(
Pasture mating

(
Hand mating

(
Artificial insemination. 

The advantages and disadvantages of each are summarized in Table 4.2 
Table 4.2 Mating Systems

	System
	Advantage
	Disadvantage

	Pasture Mating
	Easier to use on large
	No record can be kept.

	
	herds.
	

	
	Gives good conception
	Young does may be bred

	
	rates. 
	early.

	
	Requires little labour
	Buck may follow one doe 

	  
	or capital input.
	and serve her several times.

	
	  
	High risk of inbreeding.



	
	
	

	Hand Mating
	Proper records can be kept. 
	Difficult to monitor in large herds.

	
	Farmer does not have to own the buck.
	Requires much time and labour.

	
	Reduces the risk of inbreeding.

Gives good conception rate.
	Dependent on farmer’s ability to detect estrus in does.

	
	
	

	Artificial Insemination
	Allows widescale use of superior bucks.
	Expensive to operate.



	
	If easily available is more convenient for small herds than owning a buck.
	Dependent on the farmer to detect oestrus.

Reduced conception rates.


Do’s & Don’ts!

NEVER turn your back to a Buck, you may feel his presence on your BUTT!!

DO NOT breed poor quality animals if it could be avoided, as poor quality parents usually produce poor quality off-spring.

Highlights

The high heritability of Milk Traits, Live Weight at 7 months and Age at first kidding have been highlighted to you.

4.2. Nutrition and Feeding  

Quick Start h
The Learning Objective of this unit is for you to understand the nutritional requirements of the goat under production. The single most expensive factor within any production is feed. The ration provided should satisfy the nutrient requirements necessary for maintenance, optimum production and the prevention of nutritionally related disorders. It should also be efficient and economical to feed. In the formulation of rations for goats it is important to know the nutrient composition of the available feed. One should also know how to combine these feeds in order to meet nutritional requirements. 

The Lesson /

As with all other classes of livestock, in order to achieve efficient production you must meet the requisite quantities of dietary components. Unfortunately, nutrient requirements for goats are not completely known and the available data is based mainly on extrapolations from limited research and from what is known about the requirements of cattle and sheep.  NRC (1981) Nutrient Requirements of Goats is the most comprehensive work on goat nutrition available.

Differences in aspects of milk composition, carcass composition, water requirements and physical activities make these data only partially applicable: thus, these requirements should only be used as guidelines only, and adjustments made where necessary.

4.2.1. Feeding Requirements for Goats

Let’s discuss the requirements of dry matter. Dry matter intake is a major consideration because it indicates how much food the animal will be able to utilize. Some guidelines relating to this are as follows:

· 5-7 % of liveweight for average dairy goats.

· 5-8.5 % of liveweight for well bred high producing milking goats.

· 2.5-3 % of liveweight for the small goats of the tropics or for maintenance.

It is important that you note that dry matter intake is influenced by the type of feed and its acceptability to the animal.

4.2.2. The Physiological States of Goats are now listed for you as follows:

(
Breeding Ram

(
Breeding Does [Lactating or Non Lactating]

(
Replacement Rams

(
Replacement Does

(
Lactating [L] Does Suckling


-
single


-
double (twins)


-
triplets


-
mating




-
1-4 weeks (Early Lactation) 




-
5-8 weeks (Middle Lactation) 




-
9-12 weeks (Late Lactation) 


-
weaning at 12 weeks for meat goats

(
Lactating [L] Does not suckling (see lactation curve) - 3.5 months dry so mating would occur after the 12th week.  Lactation 6-8 months.

(
Dry and Pregnant Does

(
Dry and Open Does

(
Weaned kids (male and female) - as (6) for sheep

(
Growing and Replacement

(
Pregnant Does - as (8) for sheep

4.2.3. Energy

The goat’s requirement for energy (which is usually the most limiting factor in tropical feeds) is affected by the age, body size, pregnancy, lactation and physical activity of the animal.  Good quality forages may be able to supply as much as two mega calories (Mcal) of metabolisable energy (ME) per kilogram of dry matter which is sufficient for mature, low-producing animals. For the rapidly growing or higher milk-producing animal this roughage will need to be supplemented with concentrates to increase the energy value of the diet to 2.5-3 Mcal of ME per kg of dry matter.

4.2.4. Protein

Protein is essential for the building and maintenance of tissues of the body and also for milk production, reproduction and disease resistance. The body does not maintain protein reserves as it does energy it reserves in the form of fat. 

Excess protein is used to supply energy and the remainder broken down and excreted. This, coupled with the fact that protein is usually the most expensive component of the diet, means that you should not feed your animals more protein than they require. Protein levels of between 12 and 16 percent of the ration dry matter is sufficient for nearly all stages of production.

4.2.5. Vitamins

Refer to your Learning Activity.

4.2.6. Minerals
Refer to your Learning Activity.

Activity L

Please turn for further reading to:

Extension Fact Sheet, Nutrition of Goats: Feeds and Feeding, Regional Extension Communication Unit of the Caribbean Agricultural Extension Project (RECU/CAEP), Faculty of Agriculture, The University of the West Indies, St. Augustine, Trinidad, CAEX - FS/35/86.

4.2.7. Feeding Programme: The Doe

The Non-Pregnant Doe

You can maintain non-pregnant does on pasture alone, but it is advisable that they be “flushed” prior to breeding. This involves increasing the quality of feed offered for about three to four weeks before mating. You can achieve this by feeding about 500 grams of concentrate per doe per day or by improving the quantity and quality of the forage offered. This practice may serve to improve litter size.

The Pregnant Doe

Approximately 70% of foetal development takes place during the last six (6) weeks of gestation (gestation is about 20 weeks). This means that there is little need for you to supplement their feed during the first 3-1/2 months of pregnancy. However, during that last six weeks an improved plane of nutrition is necessary to prevent the birth of weak or dead kids. The use of good quality grass combined with an ample supply of legumes is sufficient. If these are not available, then 500-750 grams of concentrate can be fed. It is advisable that you also provide mineral supplements.

The Lactating Doe

It is essential that the highest quality forage be provided ad libitum to the lactating doe. You can then supplement this with a 16% crude protein concentrate at the rate of 1 kg of feed for the first 1 kg of milk, and then an additional 250 grams per 0.5 kg of milk. Mineral supplement is essential. 

Does which are suckling kids for meat production should receive about 1 kg per day of protein.  This is sufficient for the first 10 weeks of lactation. After the first 10 weeks, you can reduce the protein and then it can be stopped at 12 weeks.

When you are feeding commercial concentrates at these levels, you need to consider the economic feasibility of using them.

4.2.8. Feeding Programme: Weaners and Yearlings
After weaning, the animal's requirements for maintenance and growth will only be met by the feeds that are offered. It is essential that you provide such feeds of sufficiently good quality to meet these needs. Good quality pasture or legume and grass hays are adequate. 

If however, the quality of your pasture or legume and grass hays are poor, supplementing with 500-750 grams of 14% concentrate per animal per day will support the required rate of growth. 

It is also important for you to avoid your young replacement animals getting fat, as this will impair their reproductive performance in later life.

4.2.9. Feeding Programme: The Doe The Buck
A buck that is not in use can be maintained on forage alone and grain fed according to the general condition of the animal. You should never allow him to get fat. 

During the breeding season, when his voluntary intake may be reduced, it may become necessary for you to supplement his diet with concentrates (about 1 kg per day). It is very important that the animal be allowed to exercise regularly in order to maintain good breeding condition.

4.2.10. Ration Formulation
One method of formulating rations is the substitution method that follows the following procedure:

1. List the nutrient requirement of the goat according to body size and the physiological function to be satisfied. 

2. List feed ingredients and their nutritive value.

3. Check how well the roughage portion of the ration will satisfy the goat’s requirement for TDN and CP.

4. Substitute some of the energy ingredient to meet the energy deficiency.

5. After balancing the diet, calculate the ratio of the feed needed to be included on an “as fed” basis.

Table 4.3    …..Nutrient Requirements of Goats

	
	
	
	
	
	
	
	
	
	Dry Matter per Animal 

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	1 kg = 2.0 Mcal
	1 kg = 2.4 Mcal

	
	
	
	
	Protein
	
	
	
	ME
	ME

	Body
	
	
	
	
	
	
	
	Vitamin A
	
	

	Weight
	TDN
	ME
	NE
	Total
	Digestible
	Ca
	P
	(1000
	Total
	Total

	(kg)
	(g)
	Mcal)
	(Mcal)
	(g)
	(g)
	(g)
	(g)
	IU)
	(kg)
	(kg)

	Maintenance only includes stable feeding conditions, minimal activity, and early pregnancy.
	
	

	10
	159
	0.57
	0.32
	22
	15
	1
	0.7
	0.4
	0.28
	0.24

	20
	267
	0.96
	0.54
	38
	26
	1
	0.7
	0.7
	0.48
	0.4

	30
	362
	1.3
	0.73
	51
	35
	2
	1.4
	0.9
	0.65
	0.54

	40
	448
	1.61
	0.91
	63
	43
	2
	1.4
	1.2
	0.81
	0.67

	50
	530
	1.91
	1.08
	75
	51
	3
	2.1
	1.4
	0.95
	0.79

	60
	608
	2.19
	1.23
	86
	59
	3
	2.1
	1.6
	1.09
	0.91

	70
	682
	2.45
	1.38
	96
	66
	4
	2.8
	1.8
	1.23
	1.02

	80
	754
	2.71
	1.53
	106
	73
	4
	2.8
	2
	1.36
	1.13

	90
	824
	2.96
	1.67
	116
	80
	4
	2.8
	2.2
	1.48
	1.23

	100
	891
	3.21
	1.81
	126
	86
	5
	3.5
	2.4
	1.6
	1.34

	Maintenance plus low activity (= 25% increment, intensive management, tropical range and early pregnancy).
	

	10
	199
	0.71
	0.4
	27
	19
	1
	0.7
	0.5
	0.36
	0.3

	20
	334
	1.2
	0.68
	46
	32
	2
	1.4
	0.9
	0.6
	0.5

	30
	452
	1.62
	0.92
	62
	43
	2
	1.4
	1.2
	0.81
	0.67

	40
	560
	2.02
	1.14
	77
	54
	3
	2.1
	1.5
	1.01
	0.84

	50
	662
	2.38
	1.34
	91
	63
	4
	2.8
	1.8
	1.19
	0.99

	60
	760
	2.73
	1.54
	105
	73
	4
	2.8
	2
	1.36
	1.14

	70
	852
	3.07
	1.73
	118
	82
	5
	3.5
	2.3
	1.54
	1.28

	80
	942
	3.39
	1.91
	130
	90
	5
	3.5
	2.6
	1.7
	1.14

	90
	1030
	3.7
	2.09
	142
	99
	6
	4.2
	2.8
	1.85
	1.54

	100
	1114
	4.01
	2.26
	153
	107
	6
	4.2
	3
	2
	1.67

	Maintenance plus medium activity ( = 50% increment, semiarid, slightly hilly pastures and early pregnancy).
	

	10
	239
	0.86
	0.48
	33
	23
	1
	0.7
	0.6
	0.43
	0.36

	20
	400
	1.44
	0.81
	55
	38
	2
	1.4
	1.1
	0.72
	0.6

	30
	543
	1.95
	1.1
	74
	52
	3
	2.1
	1.5
	0.98
	0.81

	40
	672
	2.42
	1.36
	93
	64
	4
	2.8
	1.8
	1.21
	1.01

	50
	795
	2.86
	1.62
	110
	76
	4
	2.8
	2.1
	1.43
	1.19

	60
	912
	3.28
	1.84
	1.26
	87
	5
	3.5
	2.5
	1.64
	1.37

	70
	1023
	3.68
	2.07
	141
	98
	6
	4.2
	2.8
	1.84
	1.53

	80
	1131
	4.06
	2.3
	156
	108
	6
	4.2
	3
	2.03
	1.69

	90
	1236
	4.44
	2.5
	170
	118
	7
	4.9
	3.3
	2.22
	1.85

	100
	1336
	4.82
	2.72
	184
	128
	7
	4.9
	3.6
	2.41
	2.01

	Maintenance plus high activity ( = 75% increment, arid rangeland, sparse vegetation, mountainous pastures, and early pregnancy).

	10
	278
	1
	0.56
	38
	26
	2
	1.4
	0.8
	0.5
	0.42

	20
	467
	1.68
	0.94
	64
	45
	2
	1.4
	1.3
	0.84
	0.7

	30
	634
	2.28
	1.28
	87
	60
	3
	2.1
	1.7
	1.14
	0.95

	40
	874
	2.82
	1.59
	108
	75
	4
	2.8
	2.1
	1.41
	1.18

	50
	928
	3.34
	1.89
	128
	89
	5
	3.5
	2.5
	1.67
	1.39

	60
	1064
	3.83
	2.15
	146
	102
	6
	4.2
	2.9
	1.92
	1.6

	70
	1194
	4.29
	2.42
	165
	114
	6
	4.2
	3.2
	2014
	1.79

	80
	1320
	4.74
	2.68
	182
	126
	7
	4.9
	3.6
	2.37
	1.98

	90
	1442
	5.18
	2.92
	198
	138
	8
	5.6
	3.9
	2.59
	2.16

	100
	1559
	5.62
	3.17
	215
	150
	8
	5.6
	4.2
	2.81
	2.34

	
	
	
	
	
	
	
	
	
	
	

	Additional requirements for late pregnancy (for all goat sizes)
	
	
	
	
	

	
	397
	1.42
	0.8
	82
	57
	2
	1.4
	1.1
	0.71
	0.59

	Additional requirements for growth - weight gain at 50 g per day (for all goat sizes)
	
	
	

	
	100
	0.36
	0.2
	14
	10
	1
	0.7
	3
	0.18
	0.15

	Additional requirements for growth - weight gain at 100 g per day (for all goat sizes)
	
	
	

	
	200
	0.72
	0.4
	28
	20
	1
	0.7
	0.5
	0.36
	0.3

	Additional requirements for growth - weight gain at 150 g per day (for all goat sizes)
	
	
	

	
	300
	1.08
	0.6
	42
	30
	2
	1.4
	0.8
	0.54
	0.45

	Additional requirements for milk production per kg at different fat percentages (including requirements for nursing 

single, twin or triplet kids at respective milk production level).

	(% Fat)
	
	
	
	
	
	
	
	
	
	

	2.5
	333
	1.2
	0.68
	59
	42
	2
	1.4
	3.8
	
	

	3
	337
	1.21
	0.68
	64
	45
	2
	1.4
	3.8
	
	

	3.5
	342
	1.23
	0.69
	68
	48
	2
	1.4
	3.8
	
	

	4
	346
	1.25
	0.7
	72
	51
	3
	2.1
	3.8
	
	

	4.5
	351
	1.26
	0.71
	77
	54
	3
	2.1
	3.8
	
	

	5
	356
	1.28
	0.72
	82
	57
	3
	2.1
	3.8
	
	

	5.5
	360
	1.29
	0.73
	86
	60
	3
	2.1
	3.8
	
	

	6
	365
	1.31
	0.74
	90
	63
	3
	2.1
	3.8
	
	


Source:
NRC (1981)

4.2.11. Closing
Unit 3.2 presented you with information on the feeding of Goats.  However, it should be noted, that while sheep graze very low down on the pasture, goats prefer to ”Browse” on hedges and shrubs.  Goats could therefore prove useful in areas where the paddocks are bordered by shrubs and hedges.

Accompanying Reading

Extension Fact Sheet, Nutrition of Goats: Feeds and Feeding, Regional Extension Communication Unit of the Caribbean Agricultural Extension Project (RECU/CAEP), Faculty of Agriculture, The University of the West Indies, St. Augustine, Trinidad, CAEX - FS/35/86.

4.3. Stock Management

Quick Start h
The Learning Objective of this section  is to show you the effects of the different methods of stock management on goat production. It also discusses the care of goat during key life passages (e.g., as a lamb, during pregnancy, etc.) and emphasises the importance of recordkeeping for the goat enterprise. You will see the possibilities that exist for increased goat production in the Caribbean.

The Lesson /

By nature goats are browsers. So, if you give them a choice, they will consume less grass and more materials from herbaceous shrubs and trees. This habit adapts them well to an extensive system of management.

4.3.1. Extensive Systems
Under the extensive system, your animals are allowed to roam large acreages in search of food with no supplementation. This system has inherent disadvantages. 

Disadvantages
· The major one being the tendency of goats toward over-grazing and debarking of trees, which eventually leads to soil erosion and destruction of the grazing area. 

· Another problem with range rearing is the difficulty or inability for you to use management tools, such as controlled breeding and record keeping. 

You can use proper range management, including deferred grazing, the use of proper stocking rates and establishment of browse plantations, to minimize some of the problems associated with this system.

4.3.2. Semi-intensive Systems
The semi-intensive system of management is between the extensive and intensive systems. Generally, animals are grazed during the day and housed at night with some amount of feed supplementation being offered.  This system allows you more management control in the areas of nutrition, breeding and allows for milking. Where the extensive system required little or no capital inputs this system will require a minimum of expenditure on housing and feed depending on the scale of the operations.

4.3.3. Intensive Systems
Under an intensive system of management, goats are reared in complete confinement. This is the most suitable system for the temperate breeds found in the Caribbean region and also for areas where land is intensively cultivated. This allows you full control over nutrition and breeding. You must take great care in planning rations since the animals are not able to select their own food, but must eat whatever you offer them. The disadvantages of this system are:

Disadvantages

· High level of capital investment required. 

· High level of managerial skill you must have to function efficiently on a large scale.

Your major concern in setting up an intensive management unit is the identification of a suitable source of forage which will be available all year round.

4.3.4. Housing and Equipment
Conditions in the tropics make is possible for you to construct relatively cheap housing for goats. If you locate an area that is not exposed to high winds or draughts, it is possible for you to build a shed, using only one or two solid walls. The rest would consist of wire or whatever cheap materials are available. 

Pens for Does

Per doe, the floor spacing required is approximately 2 - 3 square meters depending on the size of the animal. You should use earth yards in conjunction with each shed in order to allow the goats some freedom of movement.

Feed Troughs

You should construct feed troughs in the pens to allow all the animals to feed at the same time. Each animal should be allowed approximately 40 cm of trough space.

Pens for Bucks

You should construct pens for bucks with an exercise yard so they are kept in good physical condition. The buck pens should be located as far as possible from the milking area as milk will absorb easily the odors given off by the buck.

Milking Area

The size of the area used for milking will depend on the size of your enterprise. Whatever the size, your milking area should always be smooth and made of concrete to allow for easy cleaning and proper sanitization. 

See the following illustration of a raised platform milking system which is preferred for large scale operations. Note how you can milk animals from the rear or from the side, by machine or by hand.

If you have a small operation, you can us the simple milking stand where only a few animals are milked. 
Activity L

Please turn for further reading to:

Extension Fact Sheet, Housing Goats, Regional Extension Communication Unit of the Caribbean Agricultural Extension Project (RECU/CAEP), Faculty of Agriculture, The University of the West Indies, St. Augustine, Trinidad, CAEX - FS/30/85.

4.3.5. Lactation Curve of the Dairy Goat
The Lactation curve of the Dairy Goat is presented in Figure 4.2.

Figure 4.2 The Lactation Curve for Dairy Goats

Source:
Adapted from Jarriage (1989)

4.3.5.1. How to use the Lactation Curve.

Care of the Doe

Since pregnant does should be dried off about 6-8 weeks prior to kidding (remember we discussed this before?), it is necessary for you to maintain accurate breeding records. During this 8 week period the doe should be maintained on a high plane of nutrition (see section on feeding).

In drying off the doe you should take care to avoid mastitis. The best way to effect drying off is to simply stop milking. In the case of high producing animals it may be necessary for you to reduce the animal's production over several days, before she is dried off. This can be done by confining her and maintaining her on a very low plane of nutrition for 3-4 days.

Following parturition, excess hair, especially around the udder should be sheared in order to prevent contamination of the milk. It is also very important that you check animals hooves and remove excess growth.

Re-breeding the doe depends on two factors. One is whether or not breeding is seasonal. If it is seasonal, then animals must be bred during that season. The other factor is the expected length of lactation. For high yielding temperate breeds this is usually about 9 - 10 months in which case you would breed in the sixth or seventh month following parturition. For shorter lactation lengths breeding should be done at an earlier stage. You can try oestrus synchronization. It can prove useful but is expensive.

4.3.6. DAIRY GOAT MANAGEMENT

[The French Dairy Goat Production System – INRA Paris]
TARGET PERFORMANCE COEFFICIENTS
Birth Weight 



– 2.5 – 3kg

Age at First Service 


– 6 – 7 months

Wt at First Service 


– 40 kg

Age of 1st Lambing 


– 12 – 13 months 

Length of Lactation 


- 250 – 300 days

Gestation Length



- 5 months

Ave Lactation Production 

- 700 – 900 kg

Ave. Daily Ewe Milk Production
- 2.3 to 3 kgs/day

Number of Kiddings/Year 

- 1

Number of Lactation/Year 

- 1

ANNUAL EWE MANAGEMENT PROGRAMME

Birth – time 0



January – February

Milking for 7 to 10 months 

October – November 

AI on Natural Service at Seven Months Lactating 

July – August

Estrus Interval – 21 days [re. Service every 21 days]

PHILSOPHY BEHIND THE PRODUCTION SYSTEM

→ 
need to have maximum milk production from January to April – Peak Goat Milk and Cheese Production.

→ 
Goat Cheese is the Major Product Sold.

→ 
Total Protein Production/Ewe and 


Total % CP in the milk the main criterion for selection

→
Goat herd Recording System and Animal Evaluation, Well Organized

· 250,000 heads

· 2500 heards

→
need to off set the seasonality of lambing due to photoperiod.

MANAGEMENT SYSTEMS

· At lambing separate lambs from Dairy 

· Milk Dam → Do not allow to suckle

· Feed colostrum after bringing to 58 to 600C for a few minutes.

· Then bottle feed lambs

· Feed pasteurized dams milk for 7 days

· Milk replace   7 to 60 days: 1 wk to 9 weeks

· Crop Feed Conc ( 25 – 30 days

· 18% CP and good DE

-
Abrupt weaning at 60 days

          Conc. and Good Quality Hay (Legume)                                                                                                                                                                                                                                                                                                                  

Seasonal Lambing System

· Estrus Synchronization and AI 
– July – August

· Lambing 



– January to February 

· Animal Dried Off 



October

· Dry 




--October – November

Body Condition Science with Dairy Goats


( Loin


( Sternum

Observations at INRA  Goat Station

Dairy Observation Gallery

PRODUCTION SYSTEM FOR DAIRY GOATS 

INRA RESEARCH STATION


Milk 






Ave Total Milk Prod = 2.3 – 3kg/day

Production








= 700 – 900 kg











= 300 days








Ave Milk Prod = 2.3 to 3 kg/day









 60 days










   DRY









Conception


   Part







7 mins

10 mins
12 mins







Run with Ram or

Estrus Sync of AI ( / Bulk Serve 21 days later

· Gestation 145 days (5 months)

· Lactation 250 – 300 days

· Age at 1st Lambing 12 months

· Age at 1st Service 6 – 7 months 40kg

· Number of Productive Parturitions – 2.5 – 3

4.3.7. Management for Meat
In rearing animals for meat your primary consideration is the rate of the animal’s growth. To ensure proper growth, a nursing doe must be maintained in good condition (see section on feeding) throughout her lactation. In order to maximise her productivity, you should rebreed her as soon as possible after kidding.

Kids may be weaned at about fourteen weeks at which time the rumen (stomach, remember?) should be sufficiently developed so that they can maintain a constant rate of growth from a roughage-based diet. Animals whose growth is retarded during these early weeks of life seldom recover enough to express their true genetic potential.

In fattening weaners for slaughter, you must first consider the cost effectiveness of using commercial or locally mixed concentrates. Wherever possible, fattening rations (see section on ration formulation) should be based on cheap, locally available materials. Sugarcane and its by-products along with poultry manure can form the basis of cheap feeds for fattening. How do you use chicken manure?

You may fatten goats under an intensive system of management as long as high quality feeds are available. If the feed is not of the best quality then a semi-intensive system is recommended. In this case, the animal will be able to select some of its own feed through grazing.

It is very important for you to remember that if male and female weaners are not going to be separated during the fattening period then the males should be castrated at weaning or before.

4.3.8. Kid Rearing
Kid rearing starts at conception with the proper management of the doe during gestation as we discussed in a previous section. Following parturition, normal kids should be standing and attempting to nurse within a matter of minutes. In the case of weak kids it may be necessary for you to help them start suckling. 

This first milk (colostrum) is critical to the proper growth and development of the kid. It is a good practice to collect extra colostrum and store it by freezing so that this will be available at the next kidding if problems arise.

You should start disease control at birth by ensuring that animals are born in clean dry surroundings. You should then dip the newborn kid’s navel stump in an iodine solution to prevent navel ill which can prove to be fatal in later life. It is essential that you do this as soon as possible after birth.

Where milk is not of commercial importance, you should allow kids to remain with their mothers until weaning. Where milk is harvested for sale or for home consumption then a number of different systems of rearing can be employed. These systems are as follows:

· Kids are removed from the dam at 3-4 days old and reared on milk replacers or whole milk while the mothers are milked.

· Kids are separated from the mother after varying lengths of time between 2-6 weeks and allowed to suckle only once or twice per day with the remaining milk being used for other purposes.

· Foster mothers are used to suckle 4-6 kids each, thus releasing the other does for milking.

NOTE:
The biggest problem in rearing goats in the Tropics is kid mortality.  It is therefore important to make every effort to keep your mortality levels below 10%.  Alexandre et al. (1997) have shown that in Guadeloupe, mortality levels over a twenty (20) year period between 0-75 days ranged between 8.1% in the dry season and 20.1% in the wet season.  This means that in the wet season one in every five (5) kids die over a time span of 0-75 days.
Regardless of the system of rearing that you adopt, it is important that the young animal be introduced to solid food as early as one week old. This will encourage proper rumen development and reduce stress at weaning. Grass and grain feeding should start when kids are one week old. At this time, consumption will be very low, but fresh feed should be offered daily.

You should perform other management practices (such as castration, dehorning and identification) within the first three weeks after birth.

4.3.9. Record Keeping
Record keeping, when properly done, can be a very useful management tool. It can you in monitoring production and help to maintain or increase your efficiency.

Among the data that you should maintain are those relating to reproductive performance. Records of date of mating, buck used, litter size, weaning weights and mortality, should be maintained. These records will assist in your proper management of the doe during gestation, assist in monitoring inbreeding and also in the culling and selection of replacement stock. 

In operations where milk production is the primary objective then you should keep milk production records for individual does. These records will also assist you in the culling and selection of replacements.

Inventory records are also important and you should maintain them as detailed as possible. Your inventory records will provide information on your total herd size and also a breakdown of the herd into the various groupings. Regular physical checks should be carried out and compared with inventory figures to ensure that you can account for all your animals.

Activity L

Please turn for further reading to:

Extension Fact Sheet, Record-Keeping of Goats, Regional Extension Communication Unit of the Caribbean Agricultural Extension Project (RECU/CAEP), Faculty of Agriculture, The University of the West Indies, St. Augustine, Trinidad, CAEX - FS/37/86.

4.3.10. Care of Doe and Young at Kidding
(
Dystocia.

Please refer to this section on sheep.

(
Prolapse

(
Useful things to have when caring for dairy goats at kidding.

· Chlorine Bleach or Disinfecting Solution for washing hands

· Antibacterial Soap

· Iodine Solution (10%) or antiseptic spray for dipping navel

· Lubricating Cream or Petroleum Jelly

· Torch light for use at night

· Dry Towels and box for moving kids

· Scissors

· Clean cords for use in dystocia corrections

· 2 or 4 gallon bucket

· Syringes

· Spare colostrum (frozen from a previous birth)

Accompanying Reading

Extension Fact Sheet, Housing Goats, Regional Extension Communication Unit of the Caribbean Agricultural Extension Project (RECU/CAEP), Faculty of Agriculture, The University of the West Indies, St. Augustine, Trinidad, CAEX - FS/30/85.

Extension Fact Sheet, Record-Keeping of Goats, Regional Extension Communication Unit of the Caribbean Agricultural Extension Project (RECU/CAEP), Faculty of Agriculture, The University of the West Indies, St. Augustine, Trinidad, CAEX - FS/37/86.

Unit Summary
4.4 Flock Health Care
Quick Start h
The Learning Objective of this unit is to teach you how to troubleshoot health problems with goats by knowing how to identify, treat and prevent the most common goat diseases. The single most heartbreaking event for the stockman is to loose his stock through disease. Without being armed with the proper knowledge, you can find yourself (and your goats) in a helpless situation at the mercy of the unknown. At the end of this unit you will have the general understanding of how these diseases work and you will learn that the most important lesson of all is prevention. However, we caution you to please consult with your veterinarian on any questionable animal behaviour or abnormal animal condition that you may observe.

The Lesson /

There are certain prerequisites for the maintenance of a healthy herd of animals and if these are adhered to, disease problems will be minimised. You should:

· Keep your animals in clean surroundings.

· Reduce factors that predispose your animals to disease by:

· Careful selection of new animals brought in to the herd (make sure they are healthy)

· Proper disposal of dead animals

· Isolation of sick animals

· Maintenance on a suitable plane of nutrition.

· Repair or Removal of sharp objects which could injure the animals and create a portal of entry for infections.

It is important to note that the single most important tool that you have to ensure proper herd health is your sight. Your keen observation on a daily basis to detect changes in appearance and behaviour will lead to early treatment of animals. Your being observant will prevent death or the spread of disease throughout the herd.

Activity L

Please turn for further reading to:

Extension Fact Sheet, Why Animal Health, Regional Extension Communication Unit of the Caribbean Agricultural Extension Project (RECU/CAEP), Faculty of Agriculture, The University of the West Indies, St. Augustine, Trinidad, CAEX - FS/81/87.

4.4.1. Common Diseases of Goats in the Caribbean 
The following table shows the major diseases of economic importance, their causes, prevention and treatment. 
NOTE:Be sure to read the prevention of each disease carefully.  It’s better 
to practice prevention than to have to see and treat diseased animals.

Table 4-1.  Common Diseases of Goats in the Caribbean

	DISEASE
	CAUSE
	SYMPTOMS
	TREATMENT
	PREVENTION

	
	
	
	
	

	TETANUS 

Lock-Jaw
	An anaerobic bacterium, Clostridium tetani, 

enters through wounds (e.g., at castration or puncture wounds)
	Stiffening of joints and muscles. Animal lies on its side with limbs stretched out
	Anti toxin

not always effective
	Ensure sanitary conditions during and after operations (such as castration)

Keep debris (such as old nails and wire) away from animals

	
	
	
	
	

	FOOT-ROT
	Gram negative anaerobic bacterium, Sherophorus neurophorus
	Lameness with foul smelling necrotic (gangrene-like) lesions on the hoof
	Paring of the hoof. accompanied by topical treatment with 5% solution of copper sulphate or formalin

In severe cases systemic antibitics are needed
	Keep animals in clean, dry surroundings

In an area where the disease is common, always use a footbath with copper sulphate



	
	
	
	
	

	MASTITIS
	A range of bacteria i.e., Streptococcus spp.
	Hot swollen udder, discoloured milk with solid flakes

he udder becomes hard and fibrous if left untreated
	Intramammary infusions of antibiotic preparation

In severe cases intra muscular injections of antibiotic
	Ensure proper drying off of does, keep milking area clean

Milk infected animals fast



	NAVEL-ILL Omphalophlebitis
	
	Fever, depression, refusal to nurse and swollen joints

Infection may occur within the first days of life with the actual symptoms not showing up until several weeks later
	Kids under 2 weeks old will respond to tetracycline or penicillin

With older animals or in chronic cases, recovery will be unlikely
	At birth, dip navel stump in 5-7% iodine solution



	
	
	
	
	

	PNEUMONIA
	Viral infection precipitated by stress
	Fever, running nose, coughing
	Keep animals in warm well-ventilated area and treat with antibiotic or sulfa drugs
	Keep animals in well-ventilated, dry surroundings



	
	
	
	
	

	CASEOUS LYMPHADENITIS
	A gram positive bacterium, Corinebacterium pseudotuberculosis
	Abscesses under the jaw in front of the shoulder, above the udder or scrotum and high on the flank
	Surgical removal or opening and washing thoroughly with water and iodine
	Do not introduce infected animals to the herd

Isolate infected animal and all those with recurring abscesses

	
	
	
	
	

	CAPRINE ARTHRITIS ENCEPHALITIS (C.A.E.)
	Viral disease spread through colostrum and milk
	In young kids, 2-4 weeks old, lameness develops in hind legs, leading to eventual parallysis

In older goats symptoms show up after the animal reaches 2 years and older. There are swollen joints and eventual loss of use of the legs
	No treatment

Infected animals should be slaughtered
	Do not allow kids to suckle infected does

Serological testing of the herd and slaughtering of all disease-positive animals



	CONTAGIOUS ECTHYMA
	Viral disease
	Thick scabs and sores around the muzzle and udder
	No treatment
	Isolate infected animals

The disease can be transferred to man

	INTERNAL PARASITE INFESTATION
	Caused mainly by stomach worms such as Haemonchus contortus
	Loss of appetite, anaemia, rough hair coat, listlessness, and in severe cases, an accumulation of fluids under the jaw
	Commercial preparation of antihelmintics such as thiabendazole and levamisole
	Do not feed animals on the ground or in dirty feed boxes

Rest grazing areas for at least 4 weeks to break the life cycle of the worms

	COCCIDIOSIS
	Protozoan parasites, e.g., Eimeria spp.
	Anorexia, weakness and distended stomach
	Isolate and treat with sulphadimidine nitrofurazone or amprolium
	Keep housing area dry and clean and rotate pastures




Activity L

Please turn for further reading to:

Extension Fact Sheet, Diseases of Goats, Regional Extension Communication Unit of the Caribbean Agricultural Extension Project (RECU/CAEP), Faculty of Agriculture, The University of the West Indies, St. Augustine, Trinidad, CAEX - FS/31/85.

Extension Fact Sheet, Internal Parasites in Goats, Regional Extension Communication Unit of the Caribbean Agricultural Extension Project (RECU/CAEP), Faculty of Agriculture, The University of the West Indies, St. Augustine, Trinidad, CAEX - FS/33/85.

4.4.2. External Parasites-ticks, lice and fleas

You know your goats have external parasites when they continuously scratch and rub against trees and fences. The insects may also be visible on the animals. The good thing is that they are easily controlled by regular spraying or dipping cycle. (See also  Module 3: Unit 4)

Activity L

Please turn for further reading to:

Extension Fact Sheet, External Parasites of Goats, Regional Extension Communication Unit of the Caribbean Agricultural Extension Project (RECU/CAEP), Faculty of Agriculture, The University of the West Indies, St. Augustine, Trinidad, CAEX - FS/32/85.

4.5  Target Performance Coefficients

Table 4.4: Target Performance Coefficients in Dairy Goats in the Tropics

	

	

	
	

	Age at First Mating
	8-9 months

	Weight at First Mating 
	65-75 lbs (75% mature weight)

	Age at First Kidding
	17-20 months

	Kidding Interval
	8.5 months (3 kiddings per 2 years)

	Average Litter Size
	2.1 kids

	Kidding Rate
	1.6 - 2.0

	Buck : Doe Ratio


1:30 (Mature)


	1:12 (<12 months)

	Mortality Rate:


Kids [0 to 15 days]


Kids [15 to 75 days]


Kids [0 to 75 days]


Weaners


Adults


	6.5% - 20.2%

5.1% - 7%

9.8% - 25.3%

2% - 3%

<5%

	Lactation Length
	180-270 days (Higher value for high grades)

	Lactation Yield
	142 – 294 kg

	Milking Peak [Week 2] kg/day 
	1.09kg

	Ave Daily Milk Prod (kg/day)
	0.79 +/- 0.21 kg/day

	Age at Slaughter
	6 - 8 months

	Ave Birth Weight (kg)
	1.73 +/- 0.34 kg

	Ave Weaning Weight (kg)

@12 weeks
	7.75 +/- 1.76 kg

	Average Daily Gain (ADG) 10-30 days g/day
	84.3 +/- 25.9 g/day

	ADG 40-70 days g/day
	65.7 +/- 24 g/day

	Weight at Slaughter
	70-80 lbs (32 to 36 kg)


Source of Part of the Information : Alexandre et al (1997)


4.6 References on Goats
Alexandre, G.; Aumont, G.; Fleury, J.; Mainaud, J. C.; and Kandassamy, T.(1997): Zootechnical Performances of Creole Goats in Guadeloupe (French West Indies). A twenty year survey in an experimental farm. Prod. Anim. 10: 7-20

Coop, I.E. (Editor) (1982):  Sheep and Goat Production.  World Animal Science: C-Production Systems Approach.  Elsevier.

Devendra, C. and Burns, M. (1983):  Goat Production in the Tropics.  CAB, 
Farnham Royal, UK.

Devendra, C. and Mc Leroy, G.B. (1982):  Goat and Sheep Production in the 
Tropics.  Intermediate Agriculture Series, Longman.

Gall, C. (Editor) (1981):  Goat Production.  Academic Press, London, N.Y., Toronto, San Francisco, Sydney.

Hetherington, L. (1977):  All About Goats.  Farming Press Ltd., Ipswich, Suffolk, UK.

Jansen, C. and von der Burg, K. (1991):  Goat Keeping in the Tropics.  Agrodok-series Nr. 7.  Agromisa PMB 41, 6700 AA Wageningen, The Netherlands.

Jarriage, R. (Editor) (1989):  Ruminant Nutrition:  Recommended Allowances and Feed Tables.  INRA, John Libbey, Eurotext, London-Pari
Luttman, G. (1986):  Raising Milk Goats Successfully.  Williamson Publishing Co., 
Box 105, Charlotte, Vermont, USA.

Morand-Fehr, P. (Editor) (1991):  Goat Nutrition.  Pudoc, Wageningen, Holland.

Mowlem, A. (1988):  Goat Farming.  Farming Press Books,  A Friars Courtyard, 30-32 Princes Street, Ipswich, IP1 1RJ, UK.

National Research Council (NRC) (1981):  Nutrient Requirements of Goats.  National Academy Press, Washington, DC

Steel, M. (1996): Goats: The Tropical Agriculturalist.  CTA-MacMillan, MacMillan 
Education Ltd., London and Basingstoke.

Accompanying Reading Dairy Goats
Extension Fact Sheet, Diseases of Goats, Regional Extension Communication Unit of the Caribbean Agricultural Extension Project (RECU/CAEP), Faculty of Agriculture, The University of the West Indies, St. Augustine, Trinidad, CAEX - FS/31/85.

Extension Fact Sheet, External Parasites of Goats, Regional Extension Communication Unit of the Caribbean Agricultural Extension Project (RECU/CAEP), Faculty of Agriculture, The University of the West Indies, St. Augustine, Trinidad, CAEX - FS/32/85.

Extension Fact Sheet, Internal Parasites in Goats, Regional Extension Communication Unit of the Caribbean Agricultural Extension Project (RECU/CAEP), Faculty of Agriculture, The University of the West Indies, St. Augustine, Trinidad, CAEX - FS/33/85.

Extension Fact Sheet, Trimming Goats’ Hooves, Regional Extension Communication Unit of the Caribbean Agricultural Extension Project (RECU/CAEP), Faculty of Agriculture, The University of the West Indies, St. Augustine, Trinidad, CAEX - FS/102/88.

Extension Fact Sheet, Why Animal Health, Regional Extension Communication Unit of the Caribbean Agricultural Extension Project (RECU/CAEP), Faculty of Agriculture, The University of the West Indies, St. Augustine, Trinidad, CAEX - FS/81/87.

Knights, M. and Garcia, G.W. (1997): The Status and Potential of the Goat (Capra hircus) for milk production in the Tropics.

Unit Summary

Questions for Study
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Reading Activity 4.1(1): Reading 4.1(1)


Please turn for further reading to:


R 4.1 (1) 	Knights, M. and Garcia, G.W. (1997): The Status and Potential of the Goat (Capra hircus) for milk production in the Tropics.


 This paper sets the stage for you to be able to fully appreciate the role which the goat could play in the tropics, particularly with regard to milk production.
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Reading Activity 4.1 (2): Reading 4.1(2)


Please turn for further reading to:


R 4.1 (2) 	Extension Fact Sheet, Breeds of Goats, Regional Extension Communication Unit of the Caribbean Agricultural Extension Project (RECU/CAEP), Faculty of Agriculture, The University of the West Indies, St. Augustine, Trinidad, CAEX - FS/29/85.








 





Reading Activity 


Please turn for further reading to:


Extension Fact Sheet, Trimming Goats’ Hooves, Regional Extension Communication Unit of the Caribbean Agricultural Extension Project (RECU/CAEP), Faculty of Agriculture, The University of the West Indies, St. Augustine, Trinidad, CAEX - FS/102/88.
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