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	Dear learner, welcome to Module 1 of Principles of Livestock Production course. This module will provide you with knowledge on “Livestock Physiology of Growth and Lactation”. To complete this module:

a) You need to access a laptop, a desktop computer, a smart phone or a tablet as well as a note book, a pen and stable internet connectivity.

b) You need to set aside enough time to go through all the activities systematically and attempt all tasks that have been set as a requirement.
c) You are encouraged to develop a time plan or a schedule for the module.

d) Listen to all pre-recorded learning sessions and videos explaining different topics of this module and also actively engage with your classmates in the discussion forums and chat platforms

e) To monitor your learning journey, we encourage you to create an e-portfolio for continuous self-reflection on your learning progress.

f) The content of your e-portfolio could include experiences, artifacts, and records of your essays, photos, exercises, assignments and practicals.

g) Assessment will be weighted through formative & summative assessment tools that would include assessment rubrics, reflective journals, discussion forums, case studies, portfolio assessment, checklists, research projects, tests, tasks and quizzes.

h) Your ultimate goal of this module should be to enhance knowledge on Livestock Physiology of Growth and Lactation and its impacts on livestock production
i) Your facilitators will be available for continuous support and engagement.

	Learning module description
	This module equips learners with knowledge on livestock physiology of growth and lactation and its impacts on livestock production. The key concepts to be covered include: stages of lactation in cows; physiology of growth and lactation; milk composition and importance of reproductive performance in livestock

	Module objectives:


	This module will enable learning about:

1. Stages of lactation in cows

2. Physiology of growth and lactation

3. Milk composition

4. Importance of reproductive performance in livestock

	Module learning outcomes:


	By the end of this module, you should be able to:

1. Describe the stages of lactation in cows

2. Compare the physiology of growth and lactation

3. Analyze milk composition

4. Evaluate the importance of reproductive performance in livestock

	Planned Learning  Resources
	Learning resources for this module will include but not limited to:

· Text books on physiology of growth and lactation in livestock production

· Reading materials on milk composition

· Digital learning resources: videos, audio and texts on stages of lactation in cows

· Journal articles on importance of reproductive performance in livestock

· References for further reading

	ACTIVITY 1: INTRODUCTION

VIDEO 1: Pre-recorded lecture on topic emphasizing LEARNING OUTCOME 1:

Factual knowledge.
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Topic content is fully presented here. The lecture will deal

with factual knowledge, expounding on threshold concepts, if any.

A video should be provided to support the lecture content.
	Stages of lactation in cows

After calving, cows begin to produce milk for about 305 days. This period is referred to as lactation cycle i.e. the period between one calving to the next. Lactation cycle takes about 10 months with the remaining 2 months known as “drying off” period. Poor feed management can lead to shorter, lower yielding lactations and increase calving interval. Depending on different criteria, lactation cycle has been sub-divided into 4 – 6 stages as described below:
· Stage 1: Pre-calving i.e. covers between 3 – 4 weeks leading to calving. Preparation begins to enable the cow to maximize her dry matter intake (DMI) post calving and begin adapting the rumen for changes in diet
· Stage 2: Post-calving – between 1 – 30 days post calving. The cows are settling into making milk. Provide enough dry matter and balanced carbohydrates

· Stage 3: Early lactation: between 31 – 130 days. Period of peak milk production. Provide a lot of dry matter and better nutrition to improve reproductive performance and fertility.

· Stage 4: Mid lactation – between 131 – 230 days. This is settled period after mating for churning out milk solids. Maintain plenty of dry matter and use nutrient dense rations formulated to prevent rapid post-peak decline

· Stage 5: Late lactation – between 231 – 300 days. This lengthens lactation before drying off. Boost nutrition to lengthen lactation while bringing herd up to good body condition before drying off. Provide minerals and nutrients for foetal development.

· Stage 6: Dry cow – between 301 – 305 days. This is a rest and recovery to maintain body condition. This is the time for the herd to rest and recover. Provide rations high in fibre to maintain rumen capacity.

Factors that affect lactation in cows include: (a) differences in Breeds capacity to produce more and quality milk (b) age of the cows - young cows generally produce more milk than older ones and (c) milking frequency- how often are cows milked.
Physiology of growth and lactation

In cows, milk is first manufactured prior to secretion through the mammary gland. Four mammary glands combine to form an udder. Milk is secreted by alveolar epithelial cells, grouped into structures called lobules. Hormones involved are estrogen, progesterone and prolactin that promote development of the alveoli. Full mammary glands are developed during pregnancy and increased prolactin ensures milk is secreted especially during the last part of gestation. Prolactin regulates milk production in cows. The nipple is stimulated either by the calf or milking system. At this stage, dopamine is blocked in the brain leading to increased levels of prolactin – which leads to an increased mobilization of milk to the nipple. Secondly stimulation of the cow (though constant milking) generates contraction of the alveoli to facilitate more milk production. If a cow is not stimulated or is not milked for long periods, it will stop producing milk.

Milk composition. milk contains

· Water

· Fat – source of energy for calves

· Lactose – made up of glucose and galactose

· Casein – a protein which contains essential amino acids.

· Minerals – calcium, phosphorus, riboflavin (Vit. B12), Vit. A and Vit. B1 (Thiamine).

Factors affecting the quantity and composition of milk includes: breed / genetics (Fresians, Guernsey etc) blood flow rate to the mammary, intervals between milking, gland as well as physiological and environmental factors such as lactation cycle, body weight, age, nutrition / diet or feeding regime,, temperature, body condition, humidity, stage of gestation / lactation, dry periods, feed intake and pests and diseases.

Importance of reproductive performance in livestock

Reproductive performance is the ratio of pregnant cows relative to the total number of cows that were eligible to get pregnant. This is used to determine the rate at which cows get pregnant after the voluntary waiting period. Reproductive performance is affected by factors such as age / maturity, calving or fertility rates, breed / genetics, body weight, body condition, calving interval, season of calving, reproductive disorders / diseases etc. Environmental factors influencing animal reproduction are temperature, humidity, rainfall, solar radiation, photoperiod, nutrition parasites, and pathogen among others. The benefits of a high reproductive performance include:
a) Increases breeder herd and flock fertility.
b) Improves livestock survival rates
c) Improves the rate of calving
d) Reduces the number of lost opportunities for pregnancy and birth.
Watch videos below on Livestock Physiology of Growth and Lactation
Link 1: https://www.youtube.com/watch?v=qEMCLyO3vJc
Link 2: https://www.youtube.com/watch?v=rdn1K7ncuVU
Link 3: https://www.youtube.com/watch?v=TZN42jJfa4Y


	ACTIVITY 2: READING

READING MATERIAL 1

(Learners engage in self-directed learning of an article, a book chapter or whatever other material assigned)
	Click below links and read more information on livestock physiology of growth and lactation
Link 1: https://dairynutritionspecialists.co.nz/dairy-nutrition/six-stages-to-better-nutrition-and-higher-milk-production/
Link 2: https://smallfarms.oregonstate.edu/sites/agscid7/files/feedingmilkingcow_1.pdf
Link 3: https://www.ncbi.nlm.nih.gov/books/NBK218193/
Link 4: https://www.groupe-esa.com/ladmec/bricks_modules/brick02/co/ZBO_Brick02_4.html
Instructions:

a) This is self-paced or self-directed learning of the provided materials.

b) You can write short notes for your own revision

	ACTIVITY 3:  Comprehension questions:
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	After reading the module contents covering different topics on livestock physiology of growth and lactation, answer the following comprehensive questions:

1) List six (6) stages of lactation in cows.

Answer: Pre-calving, post-calving, early lactation, mid lactation, late lactation and drying off
2) Describe pre-calving and post-calving stages.
Answers: Pre-calving - covers between 3 – 4 weeks leading to calving; Post-calving - between 1 – 30 days post calving

3) Describe late lactation and drying off stages.
Answers: late lactation – between 231 – 300 days and lengthens lactation before drying off; drying off - between 301 – 305 days - is a rest and recovery to maintain body condition.

4) List four (4) edaphic factors that affect crop production and yield.

Answers: soil types and structure, density, temperature, soil moisture, aeration, porosity and permeability, soil pH, organic and inorganic matter,  microorganisms etc

5) List three (3) affecting lactation in cows.

Answers:

a) differences in Breeds capacity to produce more and quality milk (b)
b) age of the cows
c) milking frequency
Instructions:
a) The comprehension questions to be uploaded in LMS – Quizz

b) Comprehension questions will contribute 10% your continuous assessment tasks / tests.

	LEARNING OUTCOME 2: Conceptual knowledge

ACTIVITY 4: Video to be used.


	The video below describes milk production

Link 1: https://www.youtube.com/watch?v=4wFiSdK4BOg
Link 2: https://www.youtube.com/watch?v=OKwm-tdXNjo
After watching the video, discuss the following questions through the online discussion forum

1) Why are cow shed / housing important to better milk production?

2) Why is it important to protect animal feeds from the rain?

3) Why is proper feeding and hormone treatment important for milk production?

4) Why is energy, protein, minerals and water important for milk production?

Instructions:
a) You are required to engage in online discussion in the discussion forum to answer the above ‘Why’ questions.

b) Provide at least one (1) answers per question

c) The discussion forum will contribute 5% of your continuous assessment tasks / tests.

	ACTIVITY 5: READING MATERIAL
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	Read the material provided below to reinforce your knowledge on livestock physiology of growth and lactation
Link: https://www.ncbi.nlm.nih.gov/books/NBK218193/
Instructions:
a) You are required to write a blog on factors affecting quantity  and composition of milk
b) Allow your classmates or peers to respond to the content of your blog
c) The blog will contribute 5% of your continuous assessment tasks / tests.

	ACTIVITY 6: ONLINE DISCUSSION. Activities based on reading Material 5.

Use chats, discussion forum, and question/answer, message my teacher to engage others.
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	Activity for online chats forum:

Log into the chats and post your understanding on factors affecting reproductive potential of cows such as: (a) age / maturity (b) breed / genetics, (c) body condition (d) reproductive disorders / diseases (e) environmental factors

Instructions:
a) Post at least two (2) comments on each of the factor / topics listed above

b) Read and comment at least on two (2) of your colleagues work / writings on the above topic
c) The chat forum will contribute 5% of your continuous assessment tasks / tests.

	LEARNING OUTCOME 3: PRACTICAL SKILLS

VIDEO 3: Show video which displays practical use of knowledge acquired.
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.
	Practicals: - Instructions

Watch two videos below on milk production.

Link 1: https://www.youtube.com/watch?v=xmBchkMY4bE
Link 2: https://www.youtube.com/watch?v=4wFiSdK4BOg

	ACTIVITY 7: Learner practice sessions

Learner practices the learnt skills. Learner to be given task to demonstrate mastery of the skill.
	Instructions for practicals:

1) Carry out a livestock farm visit in your locality

2) Identify some of the factors affecting milk production that have discussed in this module and you have also watched in the videos

3) You can also engage the farmer by asking him or her to share with you factors that are affecting the performance of the cows

4) What are some of the remedies that the farmer has put in place to reduce the low milk yield or improve milk production.

	ASSESSMENT OF PRACTICAL SKILL:

Learner records practiced skill and uploads video on E-Portfolio

OR

Learner engages in original creative /design activity to demonstrate practical application of knowledge.

Assessment of tasks described.
	Instructions:

a) Write a 3-4 page practical report your livestock farm visit
b) The report should entail:
· A brief introduction (1 – 2 paragraphs)
· Name the breed of livestock kept by the farmer
· Photos of the breeds of animals kept

· Photos of any lactating animal

· List of factors affecting milk production you identified
· Provide recommended management practices that can improve milk production at the farm
c) Submit your practical report in your e-portfolio
d) The practical report will contribute 10% of your continuous assessment tasks / tests.

	LEARNING OUTCOME 4: KEY/TRANSFERABLE SKILLS. (Provide reading material which emphasizes reinforcement of topic learnt. How to communicate or share acquired knowledge)
	Read materials below for more information on livestock physiology of growth and lactation
1) Colazo MG and Kastelic JP (2017). Reproductive management in cattle and sheep. Read page 2 and 3
2) Cordova-Izquierdo A (2016). Best Practices in Animal Reproduction: Impact of Nutrition on Reproductive Performance Livestock. www.htps://doi.org/10.4172/2329-888X.1000152
3) Heersche G (2016). The importance of good reproductive performance. Read page 1 and 2.

	ACTIVITY 8 (Learner to engage in communication, collaboration, problem solving, research, leadership activities. Examples, preparation of a poster to communicate new knowledge acquired written essay, debate, audio recording etc.)
	Instructions:

a) Write a three (3) page essay outlining on factors affecting quantity and composition of milk.

b) Upload your essay in the LMS for assessment

c) The essay will contribute 5% of your continuous assessment tasks / tests.

	QUIZZ: (Short questions to put knowledge to the test.

Make it game like

Challenge learners

Questions of MCQ, T/F, and short answer questions etc.)
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	1) State 3 hormones involved in growth and physiology of lactation.
Answers: estrogen, progesterone and prolactin
2) What is the role of prolactin hormones?
Answers: regulates milk production in cows
3) List 4 milk components.

Answers: Water, fat, lactose, casein and minerals

4) State 4 factors affecting quantity and composition of milk.

Answers: breed / genetics, intervals between milking, lactation cycle, body weight, age, nutrition / diet or feeding regime,, temperature, body condition, humidity, stage of gestation / lactation, dry periods, feed intake and pests and diseases.
5) Explain reproductive performance in cows.
Answers: the ratio of pregnant cows relative to the total number of cows that was eligible to get pregnant.
6) State 4 factors affecting reproductive potential in cows.

Answers: age / maturity, calving or fertility rates, breed / genetics, body weight, body condition, calving interval, season of calving, reproductive disorders / diseases, temperature, humidity, rainfall, solar radiation, photoperiod, nutrition parasites and pathogens

7) State 4 benefits of high reproductive potential in cows.
Answers:
a) Increases breeder herd and flock fertility.
b) Improves livestock survival rates
c) Improves the rate of calving
d) Reduces the number of lost opportunities for pregnancy and birth.
Instructions:

1) The quiz will be done on LMS-Quiz

2) The quiz will contribute 10% of your continuous assessment tasks / tests.

	TAKE HOME MESSAGE
	What is your take home from this module?
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