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Editorial Note
Welcome to KAGRC News Issue No. 16 of November, 2017.  The current newsletter presents 
the KAGRC genomic bulls and detailed information about them.  We are delighted to inform our 
readers that semen from these bulls is available from any of the KAGRC agents listed at the back 
of this newsletter.

This issue contains exciting articles that will enlighten farmers and anyone aspiring to invest 
in livestock farming.  These articles cover issues on best practices for improved livestock 
productivity combined with a little fun from jokes and brain teasers among others.  We the 
editors thank all the contributors of the articles herein.

The KAGRC newsletter will be published annually and we would like to hear from readers on 
the topics you want to be covered in the next issue. Your suggestions will be reviewed and an 
expert will be requested to write an article on the subject of your choice.  We also welcome any 
article you wish to have published subject to the Editors’ approval and amendments as deemed 
necessary.  

Kindly remember that we shall be accepting questions through our hotline numbers and 
facebook page which will appear in the next issue.

Once again we hope you will support us and thank you for purchasing a copy.

Editorial Team
Dr. H.V.J. Atsiaya, Dr.Roselyne Wambugu, Mr. Jamlick Anampiu, Ms. Lucia Koskey, 
Mr. James Njuguna, Ms. Peris Bosibori

Please contact
Kenya Animal Genetic Resources Centre
P.O. Box 23070 – 00604, Lower Kabete
Mobile:  0728 899767, 0737 540670
Email:  info@kagrc.co.ke
Hotlines:  0735 655676, 0723 736797
Facebook:https://www.facebook.com/KAGRC
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KENYA LIVESTOCK BREEDERS 
ORGANIZATION 
WHY IS LIVESTOCK REGISTRATION 
AND PERFORMANCE RECORDING SO 
IMPORTANT?  
 By. Mr. Mukhebi M. Leonard, Manager KLBO
As is the case in countries where the “livestock 
revolution” is taking place, the livestock sector in Kenya 
offers great opportunity for increased incomes for our 
farmers if they are able to tap into the rapidly rising 
demand for livestock products. This rising demand 
is being fuelled by increasing human population, 
urbanization, and change in people’s dietary habits in 
favour of livestock products. 

The increase in demand for livestock products require 
that new interventions be put in place. We go ahead 
to ask ourselves then, which interventions are this? 
One intervention measure to oversee this demand 
is breeding for increased productivity and efficiency 
of livestock. Livestock production depends on three 
pillars: genetics, health and husbandry. Livestock 
Breeding - genetics - is the cornerstone of any 
commercial livestock production. A strong commercial 
industry is dependent on a healthy and vibrant stud 
industry to offer stud/breeding stock that meet 
requirements in a range of production environments 
and market scenarios. 

The Kenya Livestock Breeders Organization (KLBO) 
which is a farmer’s organization, plays a key role 
in livestock breeding that contributes hugely to 
the National Breeding Programme. At a past KLBO 
committee meeting this year, one of the breeders said, 
“It’s time to reconsider what breeding and animal 
improvement mean in Kenya today”. While discussing 
this, it was prudent that livestock registration and 
performance recording plays a key role in breeding 
and animal improvement.  According to the KLBO that 
livestock registration records help breeders in breed 
selection and management. However, performance 
recording offers a high-level breed improvement such 
as determining the genetic merit of bulls used in any 
breeding programme. This therefore means that both 
registration and recording of livestock is inevitable and 
should run side by side.  

What is livestock registration? 
Livestock Registration is the action by which 
information on livestock (such as identification, 

animal health, movement, certification, epidemiology, 
establishments) is collected, accurately recorded, 
securely stored and made appropriately accessible and 
able to be utilized on-farm, by a registry body or at 
national level. In Kenya, these records are maintained 
by KLBO through the Kenya Stud Book (KSB). 

Background 
The KSB was started on 12th January 1920 in Nairobi, 
after the formation of the Agricultural and Horticultural 
Society of East Africa for the purpose of promoting 
breeding of pedigree stock. In 1963, the name changed 
to Kenya Stud Book (after withdrawal of Tanzania and 
Uganda) under the umbrella of Agricultural Society of 
Kenya (ASK). KSB is managed by a committee whose 
members are elected annually from amongst the 
owners of registered livestock of different  species and 
breeds. KSB, situated on the ASK showground in Nakuru 
is basically funded from the registration fees, assisted 
by a Government grant. The fee is kept to a minimum 
in order to bring registration within the reach of every 
interested farmer. Livestock registration is very useful 
and fundamental in the development of commercial 
livestock for improved breeding and production.

Performance
The main functions of the KSB are;

• Registration and issuing of certificates for both 
pedigree and grade livestock (cattle-dairy and 
beef, sheep, goats, pigs).

• Setting the grading up scheme.

• Setting up the organization rules in liaison with the 
respective breed societies.

• Producing annually volumes for registered 
pedigree and grade livestock.

• Promotion of proper animal identification (Tattoo, 
tagging, branding, notching et c)

During the period 1920– 2016 animals from 17 cattle 
breeds, 9 sheep breeds, 5 goat breeds, 9 pig breeds, 2 
horse breeds and 1 chicken breed have been registered 
with KSB.

From 1971 to 2007, the total annual livestock 
registrations varied between 2500 and 4800, while 
annual registration from 2008– 2016 averaged at 
10,500, with cattle being about 80%. Although these 
figures are small considering the national livestock 
numbers, the registered stock have contributed 
significantly to the national breeding programmes on 
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bull mother selection and progeny testing scheme. In 
the years 2015/2016 a total of 950 herds were actively 
involved in livestock registration.

Kenya Livestock Breeders Organization 
Why is livestock registration and performance recording so important?  

 

s is the case in countries where the “livestock revolution” is 
taking place, the livestock sector in Kenya offers great 

opportunity for increased incomes for our farmers if they are able 
to tap into the rapidly rising demand for livestock products. This 
rising demand is being fuelled by increasing human population, 
urbanization, and change in people’s dietary habits in favour of 
livestock products. 

The increase in demand for livestock products require that new 
interventions be put in place. We go ahead to ask ourselves then, 
which interventions are this? One intervention measure to 
oversee this demand is breeding for increased productivity and 
efficiency of livestock. Livestock production depends on three 
pillars: genetics, health and husbandry. Livestock Breeding - 
genetics - is the cornerstone of any commercial livestock 
production. A strong commercial industry is dependent on a 
healthy and vibrant stud industry to offer stud/breeding stock that 
meet requirements in a range of production environments and 
market scenarios. 

The Kenya Livestock Breeders Organization (KLBO) which is a 
farmer’s organization, plays a key role in livestock breeding that 
contributes hugely to the National Breeding Programme. At a 
past KLBO committee meeting this year, one of the breeders 
said, “It’s time to reconsider what breeding and animal 
improvement mean in Kenya today”. While discussing this, it was 
prudent that livestock registration and performance recording 
plays a key role in breeding and animal improvement.  According 
to the KLBO that livestock registration records help breeders in 
breed selection and management. However, performance 
recording offers a high-level breed improvement such as 
determining the genetic merit of bulls used in any breeding 
programme. This therefore means that both registration and 
recording of livestock is inevitable and should run side by side.  
 

What is livestock registration? 

Livestock Registration is the action by which information on 
livestock (such as identification, animal health, movement, 
certification, epidemiology, establishments) is collected, 
accurately recorded, securely stored and made appropriately 
accessible and able to be utilized on-farm, by a registry body or at 
national level. In Kenya, these records are maintained by KLBO 
through the Kenya Stud Book (KSB). 

Background 

The KSB was started on 12th January 1920 in Nairobi, after the 
formation of the Agricultural and Horticultural Society of East 
Africa for the purpose of promoting breeding of pedigree stock. 
In 1963, the name changed to Kenya Stud Book (after withdrawal 
of Tanzania and Uganda) under the umbrella of Agricultural 
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members are elected annually from amongst the owners of 
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species and breeds. KSB, situated on the ASK showground in 
Nakuru is basically funded from the registration fees, assisted by a 
Government grant. The fee is kept to a minimum in order to 
bring registration within the reach of every interested farmer. 
Livestock registration is very useful and fundamental in the 
development of commercial livestock for improved breeding and 
production. 

Performance  

The main functions of the KSB are; 

 Registration and issuing of certificates for both pedigree 
and grade livestock (cattle-dairy and beef, sheep, goats, 
pigs). 

 Setting the grading up scheme. 
 Setting up the organization rules in liaison with the 

respective breed societies. 
 Producing annually volumes for registered pedigree and 

grade livestock. 
 Promotion of proper animal identification (Tattoo, 

tagging, branding, notching et c) 

During the period 1920– 2016 animals from 17 cattle breeds, 9 
sheep breeds, 5 goat breeds, 9 pig breeds, 2 horse breeds and 1 
chicken breed have been registered with KSB. 

From 1971 to 2007, the total annual livestock registrations varied 
between 2500 and 4800, while annual registration from 2008– 
2016 averaged at 10,500, with cattle being about 80%. Although 
these figures are small considering the national livestock numbers, 
the registered stock have contributed significantly to the national 
breeding programmes on bull mother selection and progeny 
testing scheme. In the years 2015/2016 a total of 950 herds were 
actively involved in livestock registration. 
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By. Mr. Mukhebi M. Leonard, Manager KLBO 
 

A registered Ayrshire Cattle herd belonging 
to a breeder in Uasin Gishu County 

A registered Ayrshire Cattle herd belonging to a 
breeder in Uasin Gishu County

So why register livestock?
• The breeding record for KSB goes back to 1920 and 

the influence of particular animals and breeders 
can be traced through the published Herd Books. 
This ensures that quality is maintained within a 
livestock breed.

• Keeping records with proper animal Identification 
are essential tools for farm management 
(selection, culling etc)

• By top crossing with pedigree sires you improve 
your stock by each succeeding generation until the 
pedigree standard is reached (Grading up).

• Potential buyers can be supplied with the animal 
breeding certificate. On-farm sales and export 
markets attract higher prices with registered stock.

• A bull calf born out of a contracted cow with 
Kenya Animal Genetic Resource Center (KAGRC) 
would earn the breeder Kes. 50,000 at 1 month of 
age (Contract Mating Scheme).

• Participation in some of the scheduled classes 
during national shows which require that animals 
be registered with KSB, could be graded with 
higher prices.

• Registration records are of great importance for 
research purposes.

• Registration registers are National assets for the 
management of Animal Genetic Resources (AnGR) 
for Biodiversity and Conservation.

Livestock Registration guidelines
Stud breeders are able to individually register their 
animals, subject to certain basic considerations. Such 

individually registered animals are referred to as 
“pedigreed” or “registered” animals because the breed 
organization retains a full register of each such animal’s 
pedigree. For all livestock accepted to be registered 
with KSB, there are some basic eligibility rules, namely:

• A farmer must keep and record accurate pedigree 
records (service dates, births, deaths, breeding, 
treatments etc.)

• The animal’s must be identified uniquely using 
approved identification methods.

• Any interested farmer or breeder can apply for the 
registration and gain membership at no cost.

• The breeders are encouraged to be members of 
relevant breed societies.

• Livestock to be registered must be inspected by 
approved livestock breed inspectors.

During the registration process, animals are upgraded 
based on the records verified by the breeds inspectors 
and in accordance to the set breed standards. For 
example, the grading up for dairy breeds consists of 
four levels. Foundation is the entry point for female 
animals which are the progeny of a registered sire and 
an unknown dam or both unknown. The progeny of a 
registered sire and a Foundation dam is eligible for the 
Intermediate level. The progeny of a registered sire and 
an Intermediate dam who is officially milk recorded is 
eligible for the Appendix level, and the progeny of a 
registered sire and an officially recorded Appendix dam 
is eligible for the Pedigree level. A minimal fee between 
Ksh.250-Ksh.400 is paid for each animal registered once 
in its lifetime.

What is livestock recording?
On the other hand, livestock recording in Kenya 
involves recording of milk in dairy livestock. Milk 
recording is a systematic measurement and recording 
of daily milk yields of animals which is summarized at 
the completion of a lactation in the form of lactation 
certificate. It also involves periodic sampling of milk for 
quality analysis for individual animals. This service is 
provided by KLBO through the Dairy Recording Service 
of Kenya (DRSK).

Milk recording in Kenya owes its beginning to the 
growth in the relative importance of the dairy industry 
within the agricultural sector. It was started in 1949 
on private and voluntary basis under the auspices of 
the Royal Agricultural Society of Kenya (RASK), and 
financially supported by Kenya Government. The 
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service later changed to Dairy Recording Service of 
Kenya (DRSK) as a private and voluntary farmer’s 
organization on April 29th 1994 as a sister department 
of KSB.

So why register livestock? 

 The breeding record for KSB goes back to 1920 and the 
influence of particular animals and breeders can be 
traced through the published Herd Books. This ensures 
that quality is maintained within a livestock breed.   

 Keeping records with proper animal Identification are 
essential tools for farm management (selection, culling 
etc) 

 By top crossing with pedigree sires you improve your 
stock by each succeeding generation until the pedigree 
standard is reached (Grading up). 

 Potential buyers can be supplied with the animal 
breeding certificate. On-farm sales and export markets 
attract higher prices with registered stock. 

 A bull calf born out of a contracted cow with Kenya 
Animal Genetic Resource Center (KAGRC) would earn 
the breeder Kes. 50,000 at 1 month of age (Contract 
Mating Scheme). 

 Participation in some of the scheduled classes during 
national shows which require that animals be registered 
with KSB, could be graded with higher prices. 

 Registration records are of great importance for 
research purposes. 

 Registration registers are National assets for the 
management of Animal Genetic Resources (AnGR) for 
Biodiversity and Conservation. 
 

Livestock Registration guidelines 

Stud breeders are able to individually register their animals, 
subject to certain basic considerations. Such individually 
registered animals are referred to as "pedigreed" or "registered" 
animals because the breed organization retains a full register of 
each such animal's pedigree. For all livestock accepted to be 
registered with KSB, there are some basic eligibility rules, 
namely: 
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records (service dates, births, deaths, breeding, 
treatments etc.) 

 The animal's must be identified uniquely using 
approved identification methods. 

 Any interested farmer or breeder can apply for the 
registration and gain membership at no cost. 

 The breeders are encouraged to be members of relevant 
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 Livestock to be registered must be inspected by 
approved livestock breed inspectors. 

During the registration process, animals are upgraded based on 
the records verified by the breeds inspectors and in accordance to 
the set breed standards. For example, the grading up for dairy 
breeds consists of four levels. Foundation is the entry point for 
female animals which are the progeny of a registered sire and an 
unknown dam or both unknown. The progeny of a registered sire 
and a Foundation dam is eligible for the Intermediate level. The 
progeny of a registered sire and an Intermediate dam who is 
officially milk recorded is eligible for the Appendix level, and 
the progeny of a registered sire and an officially recorded 
Appendix dam is eligible for the Pedigree level. A minimal fee 
between Ksh.250-Ksh.400 is paid for each animal registered once 

in its lifetime. 

What is livestock recording? 

On the other hand, livestock recording in Kenya involves 
recording of milk in dairy livestock. Milk recording is a systematic 
measurement and recording of daily milk yields of animals which 
is summarized at the completion of a lactation in the form of 
lactation certificate. It also involves periodic sampling of milk for 
quality analysis for individual animals. This service is provided by 
KLBO through the Dairy Recording Service of Kenya (DRSK). 

Milk recording in Kenya owes its beginning to the growth in the 
relative importance of the dairy industry within the agricultural 
sector. It was started in 1949 on private and voluntary basis under 
the auspices of the Royal Agricultural Society of Kenya (RASK), 
and financially supported by Kenya Government. The service 
later changed to Dairy Recording Service of Kenya (DRSK) as a 
private and voluntary farmer’s organization on April 29th 1994 as 
a sister department of KSB. 

 
 
 
Importance of livestock recording 

Milk recording contributes significantly at the following levels: - 
Farm level, National level International level.  

 Information included on the certificates becomes a 
reliable guide for the herd owner upon which sound 
management and breeding policies are formulated. 

 Milk records are also important resource material for 
research, academic and development of the dairy 
industry in support of national food policies.  

 Recorded herds are important both to the herd owners 
and also for national breeding programmes which were 
started in 1969.This include the contract mating 
programme for the recruitment of Artificial 
Insemination (A.I) bulls by KAGRC, and the progeny 
testing programme for the revaluation of the genetic 
merit of A.I bulls. It is imperative that breeding animals 
should be selected on the basis of ancestry and progeny 
records for maximum genetic progress. 

 Just as registered animals are, recorded animals fetch a 
higher price both locally (shows, farm sales) and on 
export markets. 

Milk measurement and recording 
 Milk measurement and recording

Importance of livestock recording
Milk recording contributes significantly at the following 
levels: - Farm level, National level International level.

• Information included on the certificates becomes 
a reliable guide for the herd owner upon which 
sound management and breeding policies are 
formulated.

• Milk records are also important resource material 
for research, academic and development of the 
dairy industry in support of national food policies.

• Recorded herds are important both to the 
herd owners and also for national breeding 
programmes which were started in 1969.This 

include the contract mating programme for the 
recruitment of Artificial Insemination (A.I) bulls by 
KAGRC, and the progeny testing programme for 
the revaluation of the genetic merit of A.I bulls. 
It is imperative that breeding animals should be 
selected on the basis of ancestry and progeny 
records for maximum genetic progress.

• Just as registered animals are, recorded animals 
fetch a higher price both locally (shows, farm 
sales) and on export markets.

• Milk records are very important in international 
breeding programmes especial.ly for comparing 
genetic merit of bulls under different evaluation 
systems in different countries (Interbull). Similarly, 
characterization of animal genetic resources 
programmes is dependent on the availability of 
authentic registration and milk records.

 Milk records are very important in international 
breeding programmes especial.ly for comparing genetic 
merit of bulls under different evaluation systems in 
different countries (Interbull). Similarly, 
characterization of animal genetic resources 
programmes is dependent on the availability of 
authentic registration and milk records. 
 

 
 
 

 

Joining the KLBO? 

To join KLBO, farmers are required to contact any nearest 
livestock breeds inspector or communicate to the KLBO office 
through Info@klbo.co.ke. Or call the office 0702 251 249. 
Arrangements will be made for a breed inspector to come train the 
farmers on breeding and visit the farms for inspection. 
For more information visit our web site www.klbo.co.ke. 
 

Kenya Livestock Breeders Organization 
(Located along Hospital-Kabarak Road at the ASK Showground) 

P.O Box 478, 20100 
Tel: +254 51 2216996, +254 702 251 249 

Email: info@klbo.co.ke 
Web: www.klbo.co.ke 

Nakuru, Kenya 

Registered Pedigree Ayrshire bull competing 
at the Nairobi International Trade Fair Show 

at ASK Nairobi in 2015. 
 

Registered Pedigree Ayrshire bull competing at 
the Nairobi International Trade Fair Show at ASK 
Nairobi in 2015.
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INFERTILITY IN CATTLE AND ITS 
MANAGEMENT
Author: Dr. Atsiaya H.V.J, BVM,MSC
Deputy Director of Veterinary Service \ 
deployed at KAGRC
I.  Infertility in cattle and its Management
Broadly, infertility may be defined as inability of a 
species to reproduce itself, normally  under natural 
conditions.  Complete infertility is referred to as 
sterility.  The introduction of A.I. in cattle as a breeding 
technology has led to a redefinition of infertility 
to include human causes as opposed to natural 
conditions.  

The causes of infertility are complex.  This article will try 
to examine some of these causes in layman`s language 
suitable for the ordinary farmer.  The causes include 
but are not limited to diseases, poor nutrition, poor 
herd management, hereditary factors and physiological 
factors.

I. Morphological  causes
These are largely hereditary.  They include congenital 
malformations e.g. incomplete development of 
the female reproductive tract and reproductive 
organs like the ovaries, animals having both sexes 
(hermaphrodism), freemartinism which is associated 
with twining where complete development of the 
female reproductive system is arrested in a twin born 
together with a male, calf.  Others include white heifer 
disease where there is arrested development of the 
mulleriam ducts and double cervix among others.  
In ovarian hypoplasia the heifers do not develop 
secondary sexual characteristics and fail to come on 
heat (anoestrus), particularly if the condition is in both 
ovaries (bilateral).   Where one ovary is affected, the 
animal may come on heat but there is reduced fertility.

2. Physiological causes
These are functional causes and include cystic ovaries 
where the animal develops hormonal filled cysts on the 
ovaries and hence remains on heat for long periods, 
in active ovaries where the animal does not come 
on heat, early embryonic death leading to prolonged 
gestation as in mummified foestus, infections 
diseases leading to accumulation of pus in the uterus 
(pyometra).  Others include persistent corpus luteum 
leading to high level of the “hormone of pregnancy” 
in blood thus the animal does not come on heat as 

it appears pregnant physiologically.  Feeding animals 
for long periods on clover and lucerne has also been 
associated with cystic ovaries.  

Other causes of functional infertility include anoestrus, 
where the animals fail to come on heat.  This is caused 
by poor nutrition, high parasite burdens, low body 
weights and lactation stress.  It should be remembered 
always that anoestrus during pregnancy is the normal 
thing and no treatment for infertility should be 
undertaken until the farmer determines that the animal 
is not pregnant.  Record keeping is therefore a MUST 
as a management tool.   In some cases, an animal may 
require more than 2 services in order to conceive.  This 
is another cause of infertility and such an animal is 
referred as a repeat breeder.  This may be caused by 
several factors which include use of poor semen from 
semi fertile bulls, malnutrition, reproductive tract 
infections and poor management.

3. Diseases
Several diseases cause infertility by interfering with 
the animal`s morphological and \ or  physiological 
functions.

They include:

i) Bacterial diseases e.g.  brucellosis, 
trichomoniasis, campy lobacteriosis (vibriosis) 
Loptospirosis and salmonellosis.  Some of the 
diseases are zoonotic and expert advice from a 
vet is needed in managing them to avoid spread 
to humans.

ii) Viral diseases e.g. infectious bovine 
rhinotracheatis, bovine viral diarrhoea, and 
infectious bovine epididymitis complex.

iii) Mycoplasmas e.g. mycoplasma bovigenitalium

iv) Endometritis (inflammation of the uterus), 
metritis (inflammation of uterus wall) pyometra 
(pus accumulation  in the  uterus)

v) Retained placenta – Common in animals on 
poor nutrition or with infection of the uterus.  
An expert should be called in to manage the 
condition since poor handling can result in 
permanent infertility (sterility)

4. Other causes of infertility can be as a 
result of:

a) Farmers failure to observe heat signs

b) Poor insemination technique by A.I. service 
provider.
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c) Poor storage of semen resulting in reduction in 
viability.

d) Poor handling of semen

e) Use of diseased bulls which transmit breeding 
diseases.

II. Management of Infertility
Management of infertility is as complex as its cause:  In 
almost all cases expert advice or intervention must be 
sought.  The scenario outlined below best illustrates 
this:-

When a farmer reports a case of infertility to an expert, 
some of the questions one would like answered 
include.

1. How did he arrive at the conclusion that he \ 
she has a case of infertility?

2. How many animals are involved? one? All the 
herd?

3. If one animal, (i) what is the age?  (ii) Has it ever 
calved before? (iii) Is it a heifer?

If the answer to 3 (iii) above is in  the affirmative, then 
one would like to know if it has ever came on heat or 
when it last came on heat.  If the heifer has never came 
on heat, an examination of its reproductive organs 
will reveal if it has all the necessary morphological 
structures of a healthy female.  If that be the case, 
one would check if the animals is showing silent heat 
(where a bull is not in the herd to detect heat) or if the 
animal is actually pregnant and the farmer is not aware 
or if the animal has a space occupying lesion in the 
uterus as in  the case of pyometra or mummified foetus 
that is interfering with normal ovarian cystic activity.

In some cases, the animal may be presented as a 
repeat breeder which is otherwise very healthy in all 
other respects.  One would then rule out nutritional 
aspects but then focus on disease condition.  If no 
disease condition, one may wish to know if the animal 
was served using A.I. and the inseminator involved.  
One can go further and trace the semen batch used 
and date of release from the processing station to 
compare and trace if other farmers using the same 
batch have reported repeats.  One can also trace 
the performance of the inseminator and if any other 
farmers have complaints regarding many repeats  from 
him \ her.   One may even go further and take samples 
of semen used by the inseminator to check on viability 
or even observe the performance of the inseminator 

as he handles the semen during A.I. service.  All these 
and many other observations including management 
history will help the expert arrive at a proper diagnosis 
and hence be in a position to advice the farmer 
appropriately. 

Many farmers do not know where to seek advice 
when they suspect their A.I. service providers  are not 
providing them with good services.  As a general rule, 
any animal that is served 3 times without conceiving, 
should be reported to a vet for further investigation.    
The vet should be a fully qualified veterinary surgeon 
with minimum Bachelors degree in Veterinary medicine 
or its equivalent and licensed to practice in Kenya 
by the Kenya veterinary Board.  This will ensure the 
farmer gets the proper advice and in case of any 
malpractice, the licensing Board is able to intervene.  
All A.I. inseminators are also licensed and a farmer 
has a right to demand a practicing license from the 
A.I. service provider if he \ she has doubts about their 
qualifications.

It has to be appreciated that the scenario described 
above is what one looks for particularly when dealing 
with dairy farmers that keep animals and use A.I. as 
a tool for reproduction.  Where animals are running 
freely with a bull or bulls, it is much easier to spot 
individual cases, of infertility as the bull will do all the 
heat detecting and the expert will only come in to deal 
with the other cases of infertility such as morphological 
conditions, disease, nutrition, and possibly certain 
attributes of the bull itself.  There is no easy solution for 
all cases of infertility.

RUMINANT NUTRITION - 
FEEDING DAIRY CATTLE
By Beatrice Sauline Nyakira
Nutritional  Requirement of Dairy Cattle
During lactsion, dairy cows have very high nutritional 
requirements relative to most other species. Diets 
must have sufficient nutrient concentrations to support 
production and metabolic health, while also supporting 
rumen health and the efficiency of fermentative 
digestion.

The two most important nutrients are energy and 
proteins. The vitamins and minerals are also needed 
in small/trace amounts. They also need water and 
fibre  is required for optimal rumen function and milk 
production.
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Energy Requirements
This is the most important nutrient in the formulation  
of rations for dairy cattle and it is measuured as net 
energy. Net energy is divided into net energy for 
production and net  energy for maintenance.

Factors that determine energy requirements
• Maintenance: This will depend on: the size of the 

animal, activity of the animal and weather.

• Milk yields/ and the butter fat content: The more 
milk and butter fat the cow produces, the more 
energy required by the animals.

• The reproductive requirement: When the animal is 
pregnant then it needs a little bit more energy

• Growth: The animal requires more energy for 
growth

Sources of energy
• Forages such as pastures, Napier, hay and straw

• Dried cassava chips and dried sweet potato chips

• Agricultural by-products such as maize germ, 
maize bran, wheat bran and molasses

 
Energy rich forages 

 
 
 

   
 
Agro-industrial by-products 
 
 
Protein Requirements 
Requirement of proteins depends on the amount of milk produced and the amount required for 
maintenance. The recommended amount of protein in a dairy cow is around 15-18 % crude protein (CP) 
depending on milk yield. 
 
Protein Sources 
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 Animal based protein sources are:-Fish meal, blood meal and meat meal  
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KIKUYU GRASS RHODES GRASS 

NAPIER GRASS OAT STRAW 

MAIZE GERM 
WHEAT BRAN 

 
Energy rich forages 

 
 
 

   
 
Agro-industrial by-products 
 
 
Protein Requirements 
Requirement of proteins depends on the amount of milk produced and the amount required for 
maintenance. The recommended amount of protein in a dairy cow is around 15-18 % crude protein (CP) 
depending on milk yield. 
 
Protein Sources 
 Plant based protein sources: cotton seed cake, sunflower, soybean 
 Animal based protein sources are:-Fish meal, blood meal and meat meal  
 Legume crops such as lucerne and desmodium and leaves from legume fodder trees 

(Calliandra, Sesbania, Gliricidia and Leucaena). 

KIKUYU GRASS RHODES GRASS 

NAPIER GRASS OAT STRAW 

MAIZE GERM 
WHEAT BRAN 

 
Energy rich forages 

 
 
 

   
 
Agro-industrial by-products 
 
 
Protein Requirements 
Requirement of proteins depends on the amount of milk produced and the amount required for 
maintenance. The recommended amount of protein in a dairy cow is around 15-18 % crude protein (CP) 
depending on milk yield. 
 
Protein Sources 
 Plant based protein sources: cotton seed cake, sunflower, soybean 
 Animal based protein sources are:-Fish meal, blood meal and meat meal  
 Legume crops such as lucerne and desmodium and leaves from legume fodder trees 

(Calliandra, Sesbania, Gliricidia and Leucaena). 

KIKUYU GRASS RHODES GRASS 

NAPIER GRASS OAT STRAW 

MAIZE GERM 
WHEAT BRAN 

 
Energy rich forages 

 
 
 

   
 
Agro-industrial by-products 
 
 
Protein Requirements 
Requirement of proteins depends on the amount of milk produced and the amount required for 
maintenance. The recommended amount of protein in a dairy cow is around 15-18 % crude protein (CP) 
depending on milk yield. 
 
Protein Sources 
 Plant based protein sources: cotton seed cake, sunflower, soybean 
 Animal based protein sources are:-Fish meal, blood meal and meat meal  
 Legume crops such as lucerne and desmodium and leaves from legume fodder trees 

(Calliandra, Sesbania, Gliricidia and Leucaena). 

KIKUYU GRASS RHODES GRASS 

NAPIER GRASS OAT STRAW 

MAIZE GERM 
WHEAT BRAN 

 
Energy rich forages 

 
 
 

   
 
Agro-industrial by-products 
 
 
Protein Requirements 
Requirement of proteins depends on the amount of milk produced and the amount required for 
maintenance. The recommended amount of protein in a dairy cow is around 15-18 % crude protein (CP) 
depending on milk yield. 
 
Protein Sources 
 Plant based protein sources: cotton seed cake, sunflower, soybean 
 Animal based protein sources are:-Fish meal, blood meal and meat meal  
 Legume crops such as lucerne and desmodium and leaves from legume fodder trees 

(Calliandra, Sesbania, Gliricidia and Leucaena). 

KIKUYU GRASS RHODES GRASS 

NAPIER GRASS OAT STRAW 

MAIZE GERM 
WHEAT BRAN 

 
Energy rich forages 

 
 
 

   
 
Agro-industrial by-products 
 
 
Protein Requirements 
Requirement of proteins depends on the amount of milk produced and the amount required for 
maintenance. The recommended amount of protein in a dairy cow is around 15-18 % crude protein (CP) 
depending on milk yield. 
 
Protein Sources 
 Plant based protein sources: cotton seed cake, sunflower, soybean 
 Animal based protein sources are:-Fish meal, blood meal and meat meal  
 Legume crops such as lucerne and desmodium and leaves from legume fodder trees 

(Calliandra, Sesbania, Gliricidia and Leucaena). 

KIKUYU GRASS RHODES GRASS 

NAPIER GRASS OAT STRAW 

MAIZE GERM 
WHEAT BRAN 

Agro-industrial by-products

Protein Requirements
Requirement of proteins depends on the amount 
of milk produced and the amount required for 
maintenance. The recommended amount of protein 
in a dairy cow is around 15-18 % crude protein (CP) 
depending on milk yield.

Protein Sources

• Plant based protein sources: cotton seed cake, 
sunflower, soybean

• Animal based protein sources are:-Fish meal, 
blood meal and meat meal

• Legume crops such as lucerne and desmodium 
and leaves from legume fodder trees (Calliandra, 
Sesbania, Gliricidia and Leucaena).
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Protein concentrates 
 
 
Minerals 
They are classified as macro and micro minerals.  

 The macro minerals are those that are required in terms of grams per day e.g. calcium, 
phosphorous, sodium, magnesium, sulphur and potassium. 

 The micro minerals are those that are required in terms of milligrams per day e.g. iron, iodine, 
copper, cobalt, manganese, zinc and selenium. 
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They are classified as macro and micro minerals.  
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Protein concentrates

Minerals
They are classified as macro and micro minerals.

• The macro minerals are those that are required in 
terms of grams per day e.g. calcium, phosphorous, 
sodium, magnesium, sulphur and potassium.

• The micro minerals are those that are required 
in terms of milligrams per day e.g. iron, iodine, 
copper, cobalt, manganese, zinc and selenium.

• Deficiency results to reduced milk production, 
fertility problems, weakness of the bones and 
increased incidence of certain non-infectious 
diseases, such as milk fever (due to insufficient 
calcium).

Vitamins
Vitamins are divided into fats and water soluble. Fat 
soluble are A, D, E, K while water soluble are B and C.

• Vitamin K: synthesized in the rumen.
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• Vitamins A, D and E: supplied in the feed.

• The B vitamins: synthesized in the rumen.

• Vitamin C: synthesized in the animal tissue.

Water
All animals need water for their bodies to function 
normally. Water is needed to make saliva to enable 
feed to be swallowed and for chewing the cud, for 
food to be digested, to cool the body when it is too 
hot and to remove waste materials from the body in 
the urine and faeces. A milking cow needs water for 
milk production: it takes about five litres of water to 
produce each litre of milk.

Feeding during different stages of Lactation
Early Lactation – most challenging period in feeding 
dairy cows. This is the period, 1-2 months after calving. 
It has high milk yield reaching a peak at end of 2nd 
month. During this time nutrient requirement is high 
for milk production and repair of reproductive tract 
(uterine involution), but low appetite as the animal is 
recovering from effects of pregnancy and calving (diets 
wise, space recovery, hormonal imbalance etc.). Extra 
activity is very low.

Feeding strategy
• Provide high quality roughage 40-60% of diet

• Provide adequate concentrate.

• Provide good quality protein – 18% CP

Mid-to-late lactation (2-8 months). During this period 
milk production is high but starts to decrease and 
appetite is at its maximum. There are other extra 
activities like service and conception takes place at 
this time but requires low nutrient supply (1st and 2nd 
trimester pregnancy). The animal starts gaining the 
weight it had lost in early stages.

Feeding strategy
• Avail the animal as much forage as possible 

– to exploit appetite to the maximum. Give 
good quality roughage – a high yield cow can 
comfortably produce 30kg of milk per day

• Adjust concentrate levels according to production 
- give 2-3 kg dairy meal per every kg milk over and 
above 10kg.

• Use lower CP level in ratio 12.5% CP

Dry period
Characterized by rapid foetal growth (last 

trimester). The animal starts to gain weight 
considerably due to foetal related membranes/fluid 
and fat reserves.

Appetite is high but starts decreasing due to the 
expanding uterus. Milk production declines to low 
levels and cow has to be dried up (to allow repair of 
alveolar tissue and prepare it for the coming lactation).

Feeding strategy
• Allow normal grazing but 6-8 weeks before 

expected date of calving start to steam up the cow

Steaming up schedule
Weeks (before calving) Concentrates kg per day

6 1
5 2
4 2
3 2
2 3

1 3

Benefits of steaming
1. Dropping of a heavy calf

2. Help the Cow build reserves to use during the 
early lactation period

3. Ensures complete repair of alveolar or secretory 
tissues

4. Reduces incidents of milk fever and ketosis after 
calving.

Feeding the Calf
Colostrum Feeding
The importance of colostrum (first milk) to the calf 
cannot be too highly emphasized. Its high nutritive 
value ensures that the calf has the best possible start 
to life. Colostrum is also the calf’s sole source of 
protection against the bacterial diseases which it is 
likely to encounter in early life. The calf should suckle 
colostrum during the first six hours after birth and 
continue for 3 days.

Other Benefits of colostrum
• It is rich in energy, having high oil content, and 

energy is more important to the calf than is 
protein at this stage of life.

• It is rich in vitamins, particularly vitamin A, which 
is essential for the efficient development of the 
lymphatic system and epithelium tissue, which are 
vital for the animal to resist disease.
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• It has a laxative effect, which is essential to clear 
out the calf’s digestive tract in the first few days 
of life.

Liquid Feeding Period
The amount of milk to be fed depends on the size of 
the calf, and is usually 8 to 10% of its birth weight. 
Do not overfeed because this may result in digestive 
upsets and scours. The volume of milk required 
reduces as the calf grows older. Ideally milk should 
be fed at body temperature, 37° C, or, if this is not 
possible, at a consistent temperature, and at the same 
time every day using buckets.

The calves have to be taught how to drink from 
buckets. This is done by gently guiding the head of the 
calf into the milk by allowing it to suck one’s fingers, 
previously dipped into the milk.

 It is rich in energy, having high oil content, and energy is more important to the calf than is 
protein at this stage of life. 

 It is rich in vitamins, particularly vitamin A, which is essential for the efficient development of 
the lymphatic system and epithelium tissue, which are vital for the animal to resist disease. 

 It has a laxative effect, which is essential to clear out the calf's digestive tract in the first few days 
of life. 

Liquid Feeding Period 
The amount of milk to be fed depends on the size of the calf, and is usually 8 to 10% of its birth weight. 
Do not overfeed because this may result in digestive upsets and scours. The volume of milk required 
reduces as the calf grows older. Ideally milk should be fed at body temperature, 37° C, or, if this is not 
possible, at a consistent temperature, and at the same time every day using buckets. 

The calves have to be taught how to drink from buckets. This is done by gently guiding the head of the 
calf into the milk by allowing it to suck one's fingers, previously dipped into the milk. 

 

Calf being Fed in Bucket with a Nipple 
 

 
Bucket feeding in a calf house 

To ensure early weaning it is necessary for the calves to start eating concentrates (calf pellets) at an early 
age. The calf can be encouraged to eat by rubbing a little of the concentrate mixture on to its muzzle, or 
by putting a small amount into the bucket just before the calf has finished drinking its milk. Provide clean 
drinking water. 

Eight week weaning (Conventional system) 

Feed the calf whole milk at 8 to 10% of its birth weight per day (Table 1) for 8 weeks. The quantity of 
milk fed can be reduced gradually from the fourth week of age, depending upon the desired growth rate. 

Calf pellets (19% CP; 12.6 MJ/kg DM), good quality hay and water must be available after the first week. 
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and water must be available after the first week.
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CALF PELLETS RHODES GRASS HAY 

Table 1. Calf feeding schedule

Age of calf 
(days)

Milk kg/
day

Total 
Milk (kg)

Calf pellets 
(kg/d)

Roughage

1 to 7 Colostrum
8 to 21 5 70 Handful
22 to 42 6 126 0.5 Yes
43 to 56 5 70 0.5 Yes
57 to 63 4 28 1 Yes
64 to 77 3 42 1 Yes
78 to 84 2 14 1.5 Yes
Wean the calf
Total 350 55

Heifer Feeding

The aim of heifer feeding is to:

1. Reduce age at first calving

2. Reduce/minimize mortality

3. Achieve a growth rate of approximately 0.5-0.7 kg 
per day.

NB: Puberty is related to weight and therefore the 
plane of nutrition.

Table 1. Calf feeding schedule 

Age of calf (days) Milk kg/day Total Milk (kg) Calf pellets (kg/d) Roughage 
1 to 7 
8 to 21 

Colostrum 
5 

 
70 

 
Handful 

 

22 to 42 6 126 0.5 Yes 
43 to 56 5 70 0.5 Yes 
57 to 63 4 28 1 Yes 
64 to 77 3 42 1 Yes 
78 to 84 2 14 1.5 Yes 
Wean the calf     

Total  350 55  
 
Heifer Feeding 
The aim of heifer feeding is to: 

1. Reduce age at first calving 
2. Reduce/minimize mortality 
3. Achieve a growth rate of approximately 0.5-0.7 kg per day. 

NB: Puberty is related to weight and therefore the plane of nutrition. 
 

 
 
 
The faster the heifer reaches puberty the earlier the farmer will start realizing profits i.e. get milk and 
calves. 
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Age 

High plane of nutrition 

Middle plane of nutrition 

Low plane of nutrition 

Weight at puberty 

The faster the heifer reaches puberty the earlier the 
farmer will start realizing profits i.e. get milk and 
calves.

Two options of feeding are available to the 
farmer:

i. Use of very good pastures followed by 
supplementation with concentrates.

ii. Use of Total Mixed Ration. - Forages and 
concentrates are mixed adequately. Provide water 
and minerals.
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KAGRC UPDATES IN PICTURES
COMMISSIONING OF LIQUID NITROGEN PLANT IN KAGRC HQs LOWER KABETE

Pictured below H.E. William Ruto, EGH, EBS; Deputy 
President of the Republic of Kenya unveiling the 
commemorative plaque at the commissioning of the 
KAGRC headquarters liquid nitrogen plant. This event 
took place on 28th October, 2015 alongside the KAGRC 
farmers field day.

Pictured above H.E. William Ruto, EGH, EBS; Deputy 
President of the Republic of Kenya planting new tree 
in the KAGRC grounds. 

HANDING OVER CEREMONY FROM DR. DAVID N. WEKESA; FORMER MANAGING 
DIRECTOR TO DR. DAVID K.KIOS, HSC

Pictured above Dr. David N. Wekesa; outgoing 
Managing Director (left)  passes the baton to Dr. 
David K. Kios, HSC as the new Managing Director( 
right) in the presence of the Chairman KAGRC Board 
of Director in 2016.

Opposite the KAGRC Board of Directors with the 
outgoing and in-coming Managing Directors. They 
are from leftt to right: Mr. S. Chemasuet, Dr. D. 
Wekesa, Dr. G. Kamau, Dr. D. Kios, Dr. B. Misoi, Mr. G. 
Karia, Mr. P. Rutere and Dr. J. Mureithi.
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COMMISSIONING OF LIQUID NITROGEN PLANT IN SOTIK, BOMET COUNTY

Pictured below H. E. Hon. Uhuru Kenyatta; President 
of the Republic of Kenya commissioning the liquid 
nitrogen plant in Sotik, Bomet County. It was an 
auspicious occasion that took place on 16th June 2017.  
This has gone a long way in strengthening A.I services 
in South &North Rift, Western and Nyanza regions of 
the country.

Pictured opposite H. E. Hon. Uhuru Kenyatta; 
President of the Republic of Kenya signs the visitors’ 
book at the Sotik liquid nitrogen plant. Accompanying 
him is (from left to right) Dr. B. Misoi, Mr. G. Karia, Dr. 
W. Ongeti, Dr. A. Tuimur; Principal Secretary  State 
Department of Livestock, and Dr. G. Kamau; Chairman 
KAGRC Board of Directors

COMMISSIONING OF LIQUID NITROGEN PLANT IN KIRINYAGA COUNTY

The Centre was privileged to host H. E. Hon. Uhuru 
Kenyatta; President of the Republic of Kenya on 28th 
June, 2017 at the commissioning of the liquid nitrogen 
plant at AHITI Ndomba, Kirinyaga County. This plant 
has enhanced A.I. service delivery in the Central and 
Eastern regions.

Pictured opposite is Dr. P. Egesa explaining to the 
dignitaries about KAGRC’s core mandate.

Pictured above H. E. Hon. Uhuru Kenyatta; President 
of the Republic of Kenya watering a new tree at AHITI 
Ndomba, Kirinyaga County.
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KAGRC GENOMIC EVALUATED BULLS BREEDING VALUES: 
MARIRU GOVERNOR.

FR. 4039            

Charlesdale SUPERSTITION-ET X End-Road PVF BOLIVER X Veazland MARION-ET
USDA-CDCB GEN.EVA. JAN.2016

TPI 1722

PTAM    729

PTAF %  -0.16

PTAF -7.7

PTAP% -0.04

PTAP 5.5

PL 0.7

SCS 2.92

DPR % 1.9

SCE/REL.         7.9/60

FE -15

DAMS PRODUCTION: Produced 7,361 KGM in 305 days in her second lactation.

                                                                             
                                                                                                                                                        USDA- CDCB/HA
PHYSICAL TRAIT EVALUATION.                                                                                           GENOMIC EVALUATION. JAN.2016
PTAT: 0.1     UDC: 0.2. FLC: -0.6 .                                                                                        TPI: 1722.            REL. 75 %

STA

Stature Short 0.9 Tall

Strength Frail 0.0 Strong

Body Depth Shallow 0.1 Deep

Dairy Form Tight ribbed 0.6 Open Ribbed

Rump Angle High pins 0.2 Sloped

Rump Width Narrow 0.1 Wide

Rear Leg Side View Posty 1.7 Sickled

Rear Leg Rear View Hock-in -1.1 Straight

Foot Angle Low  angle -0.2 Steep angle

Fore Udder Attachment Loose 0.0 Strong

Rear Udder Height Low  0.5 High

Feet/Leg score Low -0.5 High

Udder Cleft Weak 0.5 Strong

Udder Depth Deep -0.2 Shallow

Front Teat Placement Wide 0.8 Close

Teat Length Short 0.2 Long

-2 2
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MARIRU JAMAA.

FR.4056

Ensenada Jeeves PAUL-ET X Ked outside JEEVES-ET X Bay-Bob AMATEUR -ET
USDA-CDCB GEN.EVA. JAN.2016

TPI 1972

PTAM    146    
PTAF %  0.04

PTAF 6

PTAP% 0.05

PTAP 8

PL 3.7

SCS 2.8

DPR % 3.2

SCE/REL. 8.5

FE 57

DAMS PRODUCTION: Produced 8,149 KGM in 305 days in her second lactation.

                                                                                                                                                         USDA-CDCB/HA
PHYSICAL TRAIT EVALUATION.                                                                                            GENOMIC EVALUATION. JAN.2016
PTAT: -0.1     UDC: -0.3. FLC: 0.03 .                                                                                       TPI: 1972.            REL. 75 %

STA

Stature Short -0.4 Tall

Strength Frail -0.8 Strong

Body Depth Shallow -0.7 Deep

Dairy Form Tight ribbed 0.8 Open Ribbed

Rump Angle High pins 1.1 Sloped

Rump Width Narrow -1.1 Wide

Rear Leg Side View Posty 0.1 Sickled

Rear Leg Rear View Hock-in 0.0 Straight

Foot Angle Low  angle -0.4 Steep angle

Fore Udder Attachment Loose -0.5 Strong

Rear Udder Height Low  0.5 High

Feet/Leg score Low 0.3 High

Udder Cleft Weak -0.7 Strong

Udder Depth Deep -0.6 Shallow

Front Teat Placement Wide -0.8 Close

Teat Length Short 0.0 Long

-2 2
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MARIRU MR. STONE.

FR. 4053

Seagull-Bay SUPERSIRE-ET X Roylane Socra ROBUST-ET X Veazland MARION -ET
USDA-CDCB GEN.EVA. JAN.2016

TPI 1933

PTAM    1502

PTAF %  -0.01

PTAF 25

PTAP% -0.04

PTAP 16

PL 0.9

SCS 3.12

DPR % -1.1

SCE/REL. 7.4

FE 104

DAMS PRODUCTION: Produced 7,652 KGM in 305 days in her second lactation.

                                                                                                                                                   USDA-CDCB/HA
PHYSICAL TRAIT EVALUATION.                                                                                      GENOMIC EVALUATION. JAN.2016
PTAT : 0.06        UDC :-0.51     FLC: -0.32                                                                        TPI; 1933                 REL. 75%

STA

Stature Short -1.0 Tall

Strength Frail 0.0 Strong

Body Depth Shallow 0.2 Deep

Dairy Form Tight ribbed 1.0 Open Ribbed

Rump Angle High pins 0.1 Sloped

Rump Width Narrow -0.1 Wide

Rear Leg Side View Posty 0.2 Sickled

Rear Leg Rear View Hock-in -0.2 Straight

Foot Angle Low  angle -0.6 Steep angle

Fore Udder Attachment Loose -0.5 Strong

Rear Udder Height Low  0.7 High

Feet/Leg score Low -0.3 High

Udder Cleft Weak 0.1 Strong

Udder Depth Deep -0.7 Shallow

Front Teat Placement Wide 0.1 Close

Teat Length Short 0.4 Long

-2 2
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MARIRU SUPER BOMOA.

FR. 4054

Seagull-Bay SUPERSIRE-ET X Roylane Socra ROBUST-ET X Ocean- View Zenith
USDA-CDCB GEN.EVA. JAN.2016

TPI 2091

PTAM    602    
PTAF %  0.07

PTAF 19

PTAP% 0.04

PTAP 13

PL 3.5

SCS 2.83

DPR % 2.4

SCE/REL. 6.1

FE 101

DAMS PRODUCTION: Produced 7,047 KGM in 305 days in her first lactation.

                                                                                                                                                                     USDA-CDCB/HA
PHYSICAL TRAIT EVALUATION.                                                                                                      GENOMIC EVALUATION. JAN.2016
PTAT: -0.09    UDC: -0.16,  FLC: -0.71 .                                                                                          TPI: 2091.            REL. 75 %

STA

Stature Short -0.6 Tall

Strength Frail -1.0 Strong

Body Depth Shallow -0.7 Deep

Dairy Form Tight ribbed 0.5 Open Ribbed

Rump Angle High pins -0.2 Sloped

Rump Width Narrow -0.3 Wide

Rear Leg Side View Posty 1.3 Sickled

Rear Leg Rear View Hock-in -0.6 Straight

Foot Angle Low  angle -1.3 Steep angle

Fore Udder Attachment Loose -0.6 Strong

Rear Udder Height Low  0.3 High

Feet/Leg score Low -0.4 High

Udder Cleft Weak -0.4 Strong

Udder Depth Deep 0.0 Shallow

Front Teat Placement Wide -0.6 Close

Teat Length Short -0.2 Long

-2 2
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IMANI DAVIS SHUJAA

FR. 4055

Halo Toystory DAVIS X Jenny-Lou MRSHL Toystory-ET X Beachlawn Tam Ch Valiant-ET
USDA-CDCB GEN.EVA. JAN.2016

TPI 1529

PTAM    667    
PTAF %  -0.06

PTAF 3.6

PTAP% -0.06

PTAP 1

PL 0.9

SCS 3.24

DPR % -0.5

SCE/REL. 5.6

FE -3

DAMS PRODUCTION: Produced 8,790 KG M in 305 days in her third lactation.

                                                                                                                                                      USDA-CDCB/HA
PHYSICAL TRAIT EVALUATION.                                                                                        GENOMIC EVALUATION. JAN.2016
PTAT: -0.23    UDC: 0.04,  FLC: -0.67 .                                                                              TPI: 1529.            REL. 75 %

STA

Stature Short 0.2 Tall

Strength Frail -0.1 Strong

Body Depth Shallow -0.1 Deep

Dairy Form Tight ribbed 0.1 Open Ribbed

Rump Angle High pins 1.0 Sloped

Rump Width Narrow -0.4 Wide

Rear Leg Side View Posty 1.0 Sickled

Rear Leg Rear View Hock-in -0.6 Straight

Foot Angle Low  angle -0.4 Steep angle

Fore Udder Attachment Loose 0.1 Strong

Rear Udder Height Low  0.1 High

Feet/Leg score Low -0.8 High

Udder Cleft Weak -0.2 Strong

Udder Depth Deep 0.0 Shallow

Front Teat Placement Wide 1.0 Close

Teat Length Short -0.2 Long

-2 2
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SALIENT SPARK EVANS.

FR. 4045

Ri-Val-Re-Shottle Evans-ET X Picston Shottle-ET X Fritzland  Shenval Sparky.
USDA-CDCB GEN.EVA. JAN.2016

TPI 1467

PTAM    227    
PTAF %  -0.11

PTAF 8

PTAP% 0.01

PTAP 5

PL -2.1

SCS 2.29

DPR % 0.5

SCE/REL. 8.1

FE -5

DAMS PRODUCTION: Produced 6,765 KGM in 305 days in her second lactation.

                                                                                                                                                 USDA-CDCB/HA
PHYSICAL TRAIT EVALUATION.                                                                                   GENOMIC EVALUATION. JAN.2016
PTAT: -0.47    UDC: -1.22,  FLC: -0.07 .                                                                        TPI: 1467.            REL. 74 %

STA

Stature Short -0.5 Tall

Strength Frail 1.1 Strong

Body Depth Shallow 0.4 Deep

Dairy Form Tight ribbed -0.5 Open Ribbed

Rump Angle High pins 0.5 Sloped

Rump Width Narrow 0.6 Wide

Rear Leg Side View Posty -0.4 Sickled

Rear Leg Rear View Hock-in 0.1 Straight

Foot Angle Low  angle -0.1 Steep angle

Fore Udder Attachment Loose -0.7 Strong

Rear Udder Height Low  -1.2 High

Feet/Leg score Low -0.2 High

Udder Cleft Weak -0.5 Strong

Udder Depth Deep -0.7 Shallow

Front Teat Placement Wide 0.4 Close

Teat Length Short -1.6 Long

-2 2
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IMANI WOLFGANG DANNY.

FR. 4044

Krullcrest-H Wolfgang-ET X Gillette Brilea FBI X Craig Maggie Kadet-ET
USDA-CDCB GEN.EVA. JAN.2016

TPI 1656

PTAM    -69    
PTAF %  0.06

PTAF 6

PTAP% -0.03

PTAP -4

PL -0.2

SCS 2.87

DPR % -0.2

SCE/REL. 8.1

FE -6

DAMS PRODUCTION: Produced 6,694 KGM in 305 days in her second lactation.

                                                                                                                                                                     USDA-CDCB/HA
PHYSICAL TRAIT EVALUATION.                                                                                                      GENOMIC EVALUATION. JAN.2016
PTAT: 0.29    UDC: 0.35,  FLC: 0.13 .                                                                                              TPI: 1656.            REL. 75 %

STA

Stature Short 0.3 Tall

Strength Frail 0.6 Strong

Body Depth Shallow 0.3 Deep

Dairy Form Tight ribbed -0.6 Open Ribbed

Rump Angle High pins 0.6 Sloped

Rump Width Narrow 0.5 Wide

Rear Leg Side View Posty -0.5 Sickled

Rear Leg Rear View Hock-in 0.2 Straight

Foot Angle Low  angle 0.7 Steep angle

Fore Udder Attachment Loose 0.7 Strong

Rear Udder Height Low  0.2 High

Feet/Leg score Low -0.2 High

Udder Cleft Weak -0.2 Strong

Udder Depth Deep 1.0 Shallow

Front Teat Placement Wide -0.1 Close

Teat Length Short 1.1 Long

-2 2
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TINTAWN KAMORO.

FR.4047

Delta MORAZAN X Delta Olympic X Shoremar James
USDA-CDCB GEN.EVA. JAN.2016

TPI 1464

PTAM    306    
PTAF %  -0.1

PTAF 6.8

PTAP% 0.01

PTAP 5

PL -2

SCS 3.09

DPR % -0.7

SCE/REL. 7.8

FE 2

DAMS PRODUCTION: Produced 7,252 KGM in 305 days in her second lactation.

                                                                                                                                              USDA-CDCB/HA
PHYSICAL TRAIT EVALUATION.                                                                                 GENOMIC EVALUATION. JAN.2016
PTAT: -0.56    UDC: -0.49,  FLC: -0.22 .                                                                     TPI: 1464.            REL. 75 %

STA
Stature Short -0.5 Tall
Strength Frail -0.1 Strong
Body Depth Shallow -0.3 Deep
Dairy Form Tight ribbed -0.8 Open Ribbed
Rump Angle High pins 0.2 Sloped
Rump Width Narrow -0.9 Wide
Rear Leg Side View Posty -1.0 Sickled
Rear Leg Rear View Hock-in -0.7 Straight
Foot Angle Low angle 0.4 Steep angle
Fore Udder Attachment Loose -0.4 Strong
Rear Udder Height Low -0.9 High
Feet/Leg score Low -0.5 High
Udder Cleft Weak 0.1 Strong
Udder Depth Deep -0.6 Shallow
Front Teat Placement Wide 1.3 Close
Teat Length Short -0.5 Long

-2 2
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MARIRU MILLION KIGERA

FR.4027

Sire. England-Ammon Million-ET

USDA-CDCB GEN.EVA. JUNE.2017

TPI 1337

PTAM    286    
PTAF %  0.03

PTAF 3

PTAP% -0.05

PTAP -5

PL -2

SCS 3

DPR % -4.1

SCE/REL. 7.7

FE -4

DAMS PRODUCTION: Produced 9,987 KGM in 305 days in her 3RD. lactation

                                                                                                                                                                     USDA-CDCB/HA
PHYSICAL TRAIT EVALUATION.                                                                                                      GENOMIC EVALUATION. JUNE.2017
PTAT: 0.23    UDC: 0.02,  FLC: -0.34 .                                                                                              TPI: 1337.            REL. 75 %

STA

Stature Short 0.12 Tall

Strength Frail 0.83 Strong

Body Depth Shallow 0.14 Deep

Dairy Form Tight ribbed 0.61 Open Ribbed

Rump Angle High pins 1.84 Sloped

Rump Width Narrow -1.23 Wide

Rear Leg Side View Posty -0.41 Sickled

Rear Leg Rear View Hock-in -0.19 Straight

Foot Angle Low angle -0.91 Steep angle

Fore Udder Attachment Loose 0.31 Strong

Rear Udder Height Low 0.64 High

Feet/Leg score Low -0.23 High

Udder Cleft Weak 0.3 Strong

Udder Depth Deep 0.27 Shallow

Front Teat Placement Wide 0.01 Close

Teat Length Short -0.77 Long

-2 2
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SASUMUA DUNCAN 

FR.4057

Sire:Normanna Buckeye Sublime x  R-E-W  Buckeye x Comestar Lee
USDA-CDCB GEN.EVA. JUNE.2017
TPI 1612

PTAM    225    
PTAF %  0.03

PTAF -0.45

PTAP% 0

PTAP -3.6

PL -2

SCS 3

DPR % -0.2

SCE/REL. 7.2

FE 2

DAMS PRODUCTION: Produced 9,987 KGM in 305 days in her 3RD. lactation’

                                                                                                                                                                     USDA-CDCB/HA
PHYSICAL TRAIT EVALUATION.                                                                                                      GENOMIC EVALUATION. JUNE.2017
PTAT: 0.21    UDC: 0.66,  FLC: 0.31 .                                                                                              TPI: 1612.            REL. 76 %

STA

Stature Short -1.12 Tall

Strength Frail 1.04 Strong

Body Depth Shallow 0.8 Deep

Dairy Form Tight ribbed 0.5 Open Ribbed

Rump Angle High pins -0.61 Sloped

Rump Width Narrow 0.4 Wide

Rear Leg Side View Posty 0.34 Sickled

Rear Leg Rear View Hock-in 0.41 Straight

Foot Angle Low angle -0.01 Steep angle

Fore Udder Attachment Loose 0.31 Strong

Rear Udder Height Low 1.24 High

Feet/Leg score Low 0.53 High

Udder Cleft Weak 1.6 Strong

Udder Depth Deep 0.34 Shallow

Front Teat Placement Wide 1.06 Close

Teat Length Short 0.07 Long

-2 . 2

“ Young sires of holstein Friesian with breeding values that have been estimated through genomic 
evaluation. Genomic evaluation is the new technology of predicting the transmitting ability of a bull by 
analysing the genome of the individual bull to identify the genes that the bull has received from the parents. 
The evaluation were evaluated using the USA reference population and therefore are of international 
standard”.
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CID-PAK 4-WAY  2X 

R

alltech@africaonline.co.ke

R

Nutrition,health,performance...naturally

           SUMMARY

The Advantages of ACID-PAK 4-WAY 2X

* pH of milk or milk replacer reduced
* more efficient utilization of milk or milk
  replacer 
* colonization of beneficial bacteria
* enzymes for immature digestive systems
* decreased E. coli/salmonella shedding

                 SUMMARY

The Benefits  of ACID-PAK 4-WAY 2X

* reduction in diarrhea
* less incidence of bacterial and nutritional
  scouring 
* faster weght gain
* heathier looking calves
* economic return

Good clot formation is 
essential for utilization of milk 
nutrients and is a prerequisite
for reducing the incidence of
diarrhea. Experiments have
demonstrated that acidified 
milk replacer clotted in less
than 1 minute compared to 
8 minutes for normal replacer
and 4-5 minutes for whole 
milk. Water acidification 
provides greater results to 
acidified milk replacer.

Lowering pH provides the
farmers greater flexibility in 
time management.
Acidification protects milk or 
replacer from bacterial action 
to allow mixing only once daily
without scouring. Buffers in
ACID-PAK 4-WAY 2X lower
 and maintain milk or replacer
 pH. Water acidity encouraged 
by increased sweetness at a 
critical time

The stomach must maintain 
acid content to block invasion
of the scour-causing bacteria,
promote growth of beneficial 
lactic acid-producing bacteria,
and activate importance 
enzymes.
Acidification of milk replacer 
allows the stomach to return 
to optimum pH much more 
quickly.

CID-PAK 4-WAY   2X
R

Inclusion rate: Calves, milk or Milk replacer is 1g/L
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EMBRYO TRANSFER TECHNOLOGY: 
WHAT YOU SHOULD KNOW
Author:Dr. David K. Kios, HSC
Dairy sector is estimated to contribute over 4% of the 
gross domestic product (GDP) in Kenya, through milk 
production, processing and sale of breeding stock. To 
meet the current and future demands for livestock and 
livestock products and enhanced food security, it is 
critical to improve the livestock production.Demand for 
milk in Kenya is projected to rise to 12.76 billion litres 
per year by the year 2030 from the current 5 billion 
litres. This demand will be met through increased milk 
production per cow.

Milk plays an important role in human nutrition and 
also a source of income to many households and 
people employed within dairy farms. A raw material to 
milk processing industry which support many people 
directly or indirectly through employment and trade 
in milk and milk products. There are also many players 
involved in informal milk and dairy cattle trade. The sale 
of heifers provides extra income and it is crucial in the 
sustainability of the dairy industry. Over 80% of milk in 
Kenya is produced by small scale farmers.

In Kenya, quality replacement heifers are inadequate 
and those available are usually expensive. This 
inadequacy is due to low adoption of reproductive 
technologies, improper implementation of breeding 
plans and absence of quality breeding stock. Most 
of the small-scale farmers lack guidance on breeding 
objectives. Most of them turn to the only breeding 
option available whenever their cows come on heat, 
namely, natural service or haphazard use of artificial 
insemination.

To meet the demand for replacement heifers, small 
scale farmers turn to large scale breeders. This gap 
has led to a high demand for the dairy breeding stock 
making their prices not only unsustainable but also out 
of reach to most of the small-scale farmers. Despite the 
high price, the replacement heifers are hardly available.

Dairy Farmers recently tried importationof heifers from 
South Africa and Netherlands. This was to alleviate 
the acute shortage being experienced in Kenya. The 
logistics of importation especially transportation 
overland is difficult and almost impossible for many 
farmers. Such a venture is not tenable due to risks of 
spreading diseases, effect of genotype x environment 
interactions, shipping fever that can lead to abortions 
and deaths from long distance travels. 

The use of assisted reproductive technologies has 
supported many countries to achieve sustainable 
production of replacement heifers. Biotechnology has 
the potential to improve the production of small scale 
dairy cattle farmers if they are transferred to them. 
Attempts could be made by incorporating the old 
technologies like artificial insemination (AI)withnewer 
biotechnologies like Multiple ovulation and embryo 
transfer (MOET), Invitro Embryo Production (IVEP) and 
gender selection of semen (sexed semen).

Multiple ovulation and embryo transfer can greatly 
increase the number of offspring that a genetically 
superior cow can produce. The reproductive potential 
of a cow could be enormously enhanced considering 
the numerous viable ova they contain in their ovaries. 
Through natural mating or artificial insemination, only 
a fraction of the reproductive potential of the cow is 
realized and the average cow will have one calf per 
year. Thus, a cow only produces 8 to 10 calves during 
her lifetime. 

Figure 1. The author carrying out flushing of an Ayrshire 
cow during MOET in 2007 at ADC Namandala farm

MOET has been shown to reduce generation interval 
hence also useful in progeny testing programs reducing 
the waiting time from five-and-a-half years to three-
and-a-half years when using traditional progeny testing 
schemes.A well-designed MOET programme will lead 
to increased selection intensity resulting in improved 
genetic gains. Embryo transfer is now commonly used 
to produce artificial insemination (AI) sires from proven 
cows and bulls in developed countries. Embryo transfer 
is a technique that remains underutilized in developing 
countries despite the potential to transform the 
livestock industry.

MOET is a process that involves the super ovulation of 
donor cows using hormones to increase the number of 
ova ovulated, followed by insemination and flushing of 
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the uterus to recover embryos.Though embryo transfer 
has been practiced for over 30 years in Kenya, adoption 
of this technology by most dairy cattle breeders has 
been slow. This can partly be attributed to:Cost of 
superovulation, Cost of embryos if imported, Technique 
used, Low conception rates,Lack of information on its 
availability and Low embryo recovery rates. There are 
perceptions that the technology is expensive and the 
embryo output from the donor cows has been low to 
meet the costs of ET.

Embryo transfer in Kenya began in 1982 with the use 
of imported embryos and in 1998 superovulation of 
donors and harvesting of embryos began. Since then, 
more super ovulations, harvesting and transfer of 
embryos have been conducted. It wasn’t until 2005 
that more frequent embryo transfer programs began 
to be conducted in Kenya. Most of the embryo transfer 
programs have been carried out in either government 
farms or large-scale farms 

Figure 2. Surrogate Boran cows with dairy calves from 
an ET program at ADC Namandala farm

Multiple ovulation and embryo transfer has been 
practiced for many years in the World, but it was not 
until early 1970s that commercialization began. The 
first documented successful embryo transfer was 
performed in rabbits in 1890 by Walter Heape who 
successfully transferred Angora rabbit embryos into an 
inseminated Belgian doe. The doe produced a mixture 
of Belgian and Angora kittens. The initial technique 
for recovering and transferring embryos were surgical 
but later, embryos were recovered and transferred 
none surgically. Cryopreservation of embryos began in 
1980s, followed by the introduction of embryo splitting, 
in vitro embryo production, direct transfer of frozen 
embryos and sexing of embryos. 

The process of embryo transfer involves several steps 
that are crucial for its success. The first step involves 
the selection of donor animals based on sound 
reproductive and productive performance. After 
selection, the estrus cycle of the donor cattle and 
recipients are synchronized together. Synchronization 

of the estrus cycle is important to allow for ease of 
superovulation, insemination, flushing and embryo 
transfer. Synchronization is achieved through use of 
progesterone and prostaglandin hormonal treatment. 

After synchronization, super ovulation is then 
performed based on the use of follicle stimulating 
hormone (FSH). Naturally, FSH is released by the 
anterior pituitary gland in small doses. FSH stimulates 
the growth of follicles in the ovary. The emergency 
of the dominant follicle triggers a negative feedback 
process that leads to decreased FSH production by 
the pituitary gland. Decreased FSH production has 
detrimental effect on growing follicles in cattle and lack 
of FSH leads to regression. 

The use of external FSH, therefore overrides the 
negative feedback effects by availing the much 
needed FSH to the growing follicles which could have 
otherwise regressed. After super ovulation, the donors 
are inseminated on observed heat two to three times 
12 hours apart. The procedure improves the ratio 
of fertilized to non-fertilized ova recovered during 
flushing. Flushing of the uterus to recover embryos 
is carried out on day seven (7) after insemination. 
Flushing on day seven has a high recovery rate of 
transferable embryos. Recovered embryos are then 
graded and either transferred as fresh embryos or 
frozen for future use and export.Reproductive efficiency 
of the top producing cows through MOET may provide 
the solution to the high demand for in calf heifers 
which has driven the prices of replacement breeding 
stock way above what the ordinary dairy cattle farmer 
can afford.

Figure 3. The author flushing a Friesian cow at the 
University of Eldoret in 2015 during a MOET program
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QUALITY BASED PAYMENT 
SYSTEM FOR MILK
Author: Regina Koech
The overall goal of any breeding program is to improve 
the livelihood of livestock keepers. For the goal to be 
fulfilled, there is need to reward dairy cattle breeds 
kept by both small and large scale farmers in Kenya 
on the basis of their milk composition. The main dairy 
cattle breeds kept in Kenya are Holstein, Ayrshire, 
Jersey and Guernsey whose semen is produced and 
distributed by Kenya Animal Genetic Resource Centre.

Farming is a business and management decisions 
cannot be left to chance and fate. Different instruments 
guide the use of resources from the start through the 
entire production process right to the point where 
decisions are made to expand and reward dairy farmers 
not only for quantity but composition of the milk. The 
most fundamental approach is to classify multiple 
component pricing system that pays producers on the 
basis of milk fat, true protein and others dairy solids. 
This pricing system will in the end derive component 
values from prices for manufacturing dairy products 
e.g. cheese butter, nonfat milk and dry hay which rise 
and fall with changing market conditions dictated by 
milk supply.

Keeping of dairy cattle breeds by large scale farmers in 
Kenya has been purposely for milk production mainly in 
areas where climatic conditions are favorable. Though 
the adoption of breeding technologies in Kenya is rising, 
the reward for milk quality has not been achieved 
despite the existence of milk recording services of 
Kenya whose mandate is to record daily milk yields of 
animals as per lactation and sampling of milk for quality 
analysis. Farmers also still perceive milk analysis for 
quality and recording as a tedious pastime not knowing 
it is applicable to all animals. In order to reward all 
dairy breeds, fat and protein milk content is an ideal 
consideration which is positively correlated within 
population of dairy cattle. However, genetics and 
inheritance account for 55% of the difference between 
protein and fat percentage and are more heritable 
than yield of milk. Different breeds of cattle vary in 
average component levels, Holstein has the lowest fat 
and protein content while jersey and Guernsey have 
the highest. Because Holstein produces more milk, they 
have a higher total yield of fat and protein than other 
breeds however, production of milk fat and protein can 
vary tremendously from herd to herd.

Table below showing five dairy cattle breed’s 
percentage fat and protein content

Average fat and protein content of milk produced by 
different breeds.
Breed % Fat % Protein F:P1

Ayrshire 3.86 3.18 1.21
Brown Swiss 4.04 3.38 1.20
Guernsey 4.51 3.37 1.34
Holstein 3.65 3.06 1.19
Jersey 4.60 3.59 1.28

Benefits of classifying component pricing system:

•	 It provides guidelines to farmers on making 
breeding decisions;

•	 Enables availability of milk and its components 
even in marginalized areas as they can keep 
breeds whose ability can thrive in climatic 
extremes;

•	 Farmers can earn more income and be 
motivated to venture into dairy farming;

•	 Breeds like Jersey, Guernsey and other 
breeds will be preferred thus their growth in 
population;

•	 It provides easy way of accessing milk of 
certain component to marketers and also 
manufacturers of   milk products; and

•	 Possible control of prices of milk in the market 
thus easing fluctuation due to supply and 
demand.

Apart from type of breed, there are others factors 
affecting milk composition which can be manipulated 
such as nutrition and feeding practices are most 
likely to cause problems. However, management 
changes made are able to quickly and dramatically 
alter production of fat and protein, for example, milk 
fat depression can be alleviated within 7 to 21 days 
by changing the diet. Milk protein changes may take 
3 to 6 weeks or longer if the problem has been going 
on for a prolonged period of time. Nutrition or ration 
formulation changes are more strongly correlated 
to milk fat content than milk protein. Milk fat can be 
changed by 0.1 to 1.0 percentage points, while protein 
is seldom altered more than 0.1 to 0.4 points by 
nutritional changes. For these reasons, nutrition and 
feeding management are considered the best solutions 
to a milk fat or protein problem other than genetics.
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Nutritional Factors and Feeding Practices 
affecting milk composition
Digestion of fiber in the rumen produces the volatile 
fatty acids (VFA) acetate and butyrate. Butyrate 
provides energy for the rumen wall, and much of it is 
converted to beta-hydroxybutyrate in the rumen wall 
tissue. About half of the fat in milk is synthesized in 
the udder from acetate and beta-hydroxybutyrate. The 
other half of milk fat is transported from the pool of 
fatty acids circulating in the blood. These can originate 
from body fat mobilization, absorption from the diet, or 
from fats metabolized in the liver.

Rumen microbes convert dietary protein into microbial 
protein, which is a primary source of essential amino 
acids for the cow. These amino acids are used by the 
mammary gland to synthesize milk proteins. Glucose 
is required to provide energy to support this protein 
synthesis. Glucose is either formed from the VFA 
propionate in the liver, or absorbed directly from the 
small intestine. If too little propionate is absorbed from 
the rumen, the cow will have to breakdown amino 
acids and convert them to glucose (a process called 
gluconeogenesis); this can reduce the supply of amino 
acids available to make milk protein. In addition, some 
albumin and immunoglobulin protein is transferred 
directly to milk from the blood.

Rumen Function
The relative amounts of protein and energy that are 
available in the rumen at a given time is the major 
factor affecting rumen fermentation and therefore 
milk components. Any diet or management factors 
that affect rumen fermentation can change milk fat 
and protein levels. Consistently providing adequate 
energy and protein and balanced amounts of rapidly 
fermentable carbohydrate and effective fiber are keys 
to maintaining optimum levels of milk components. The 
challenge in feeding for milk components is that high 
energy, low fiber diets that increase milk protein are 
likely to reduce fat levels. This may also be the case in 
some diets with rumen modifiers, such as Rumensin®; 
however, this product has other ways to affect the 
rumen that do not necessarily alter milk components.

Feeding Management
Any situation that causes cows to eat abnormally 
or limits feed intake may affect milk components. 
Examples include: overcrowding at feed bunks, 
housing heifers with older cows in facilities at or near 
full capacity, feeding rations that encourage sorting, 

feeding infrequently in a conventional system (non-
TMR), failing to push feed up or feed Total Mixed 
Ration(TMR) often enough, feeding protein feeds 
before energy feeds and feeding grain before forage 
in non-TMR systems. These conditions can create slug 
feeding (one or two meals per day versus 10 to 15) or 
allow cows to eat high grain meals part of the time and 
high forage meals the remainder of the day. Ensure that 
fresh feed is available 20 hours each day, spoiled feed is 
removed from bunks, and shade or cooling is provided 
during hot weather to help maintain normal intake and 
normal meal patterns. Poor ventilation or cow comfort 
also can depress milk fat and protein production by 
reducing intake. Finally, make ration changes gradually 
to allow rumen microorganisms time to adapt. Any 
reduction in rumen microbial protein production from 
nutrition or feeding management imbalances will 
reduce milk protein by way of less microbial protein 
for the cow to digest and depress fat by limiting VFA 
production in the rumen.

Body Condition
If body stores are minimal, yields of milk and milk 
components will suffer. On the other hand, excessive 
body condition increases the risk of metabolic problems 
and calving difficulty. Weight loss in early lactation can 
increase milk fat content for a short period of time. 
Both thin and fat cows tend to have low milk fat in later 
lactation. Protein can be depressed at calving if animals 
are overly obese or underweight.

Energy Effects
In general, as energy intake or ration energy density 
increase and/or fiber decreases, milk fat content will 
be reduced, while protein is increased. In contrast, as 
ration fiber levels increase and/or energy is reduced, 
milk protein is depressed and milk fat is increased. 
Lack of energy intake or lower ration digestibility may 
reduce milk protein by 0.1 to 0.4%. This reduction may 
result from underfeeding concentrates, low forage 
intake, poor quality forage, failure to balance the ration 
for protein and minerals, or inadequately ground or 
prepared grains. Shifting rumen fermentation so that 
more propionic acid is produced is apt to increase milk 
protein and decrease fat content. However, excessive 
energy intake, such as overfeeding concentrate, 
may reduce milk fat content and increase milk 
protein. Normal protein levels can be expected 
when energy needs are being met for most of the 
cows. Often this is impossible to achieve with high 
producing animals.
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Protein Effects
A deficiency of crude protein in the ration may depress 
protein in milk; marginal deficiency could result in a 
reduction of 0.0 to 0.2%, while more severe restriction 
of diet crude protein would have greater impact. 
However, feeding excessive dietary protein does not 
increase milk protein, as most of the excess is excreted. 
Dietary protein has little effect on milk fat levels within 
normal ranges.

Diet protein type also could affect milk protein levels. 
Use of non-protein nitrogen (NPN) compounds, like 
urea, as protein substitutes will reduce protein in milk 
by 0.1 to 0.3% if the NPN is a main provider of crude 
protein equivalent. Rations higher than recommended 
in soluble protein may lower milk protein by 0.1 to 0.2 
points. NPN levels in milk will be increased by excessive 
protein or NPN intake, heavy feeding of ensiled forages, 
ensiled grains, immature pasture and lack of rumen 
un degradable protein in the diet. Balance rations for 
crude protein, rumen undegradable protein, rumen 
degradable protein, and soluble protein. For high 
producing cows, balancing for amino acids also may be 
required.

Concentrate Intake
An increase in the intake of concentrates causes a 
decrease in fiber digestion and acetic acid production. 
This creates an increase of propionic acid production. 
Propionic acid production encourages a fattening 
metabolism that is in opposition to milk fat. Addition of 
buffers to some rations may help to prevent acidosis; 
this will not change milk protein, but will increase milk 
fat content. Animals that eat a substantial amount 
of concentrates or a low ratio of dietary forage to 
concentrate may develop acidosis even when buffers 
are added to the ration.

Forage Level and Physical Form
Balance rations for lactating cows to contain at least 
40 to 45% of ration dry matter from forage. This may 
be altered by the level of corn silage in the ration and 
the level of high-fiber by-product feeds in the ration. 
Low forage intake can cause a major reduction in the 
fat content of milk due to low fiber levels. Protein and 
fat content also can be changed due to the physical 
form of forage being fed. Much of this is related to 
ration sorting and failure to provide a consistent diet 
throughout the day. Coarsely chopped silage and dry 
hay are the most common causes of sorting. At the 
other extreme, very finely ground diets negatively 

affect rumen metabolism and depress fat and protein 
production

Added Fat / Oil
Adding fat to the ration can affect milk component 
levels depending on the amount and source of fat. Fat 
is generally toxic to rumen microbes and may reduce 
fiber digestibility when fat from natural sources exceeds 
5% of ration dry matter. If rumen inert or bypass fat 
is used, total fat content may safely reach 6 to 7%. At 
low levels of dietary fat, milk fat content could increase 
slightly or show no change at all. Milk fat is reduced at 
higher levels, especially with polyunsaturated oils. If 
fat or oil is rancid, milk fat content decreases even at 
low levels of consumption. Milk protein content may 
be decreased by 0.1 to 0.3% in high-fat diets. This may 
occur due to reduced blood glucose levels.

Extremely High Milk Fat
High milk fat content often occurs in herds that are off 
in feed and may have ketosis problems. Percent fat may 
be reduced for sick animals, but total fat may be higher 
for the herd. This may occur in herds fed large amounts 
of good quality forage combined with moderate 
concentrate levels. Herds with unusually high milk fat 
are encouraged to reduce forage intake if it is on the 
high side, increase concentrate feeding, and manage 
the nutrition of dry and transition cows more closely to 
control problems with low intakes and ketosis.

Management of Component Levels
Recommendations for normal fat and protein content 
can be achieved by feeding a balanced ration that 
meets the chemical and physical needs of the cow. Key 
management practices to accomplish this goal include: 
regular forage tests for energy, minerals and protein; 
regular tests of TMR and concentrates to see if they 
meet herd requirements; evaluation of forage and 
TMR particle size; use of production records to track 
component yields; and use of body condition scoring to 
evaluate the success of nutritional programs.

Monitor milk component percentages from your milk 
handler or Dairy Herd Improvement (DHI) records 
by month. Over time this will allow you to develop a 
normal range. If components suddenly drop out of 
their normal range, investigate and find the cause. 
Paying close attention to component levels may also 
allow you to make nutritional changes in response to 
market conditions. Any decisions of this kind should be 
analyzed to determine the additional cost compared to 
the additional revenue.
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BRUCELLOSIS
By Lilian Kuchikhi 
Brucellosis is a systemic infectious disease 
transmitted from certain animals to humans 
(zoonotic disease).It is caused by the bacteria 
of the genus Brucella. Brucellosis in humans is 
predominantly caused by four different species of 
Brucella bacteria: Brucella melitensis (goats, sheep, 
camels), Brucella suis (pigs), Brucella abortus 
(cows, buffalo, elk, camels, yaks), and Brucella 
canis (dogs). Though all of these species can cause 
human brucellosis, Brucella melitensis is the most 
prevalent worldwide, and it is felt to cause the 
most severe cases of brucellosis.

Distribution of Brucellosis
Brucellosis is one of the most common zoonoses 
worldwide. The disease has been eliminated 
substantially in several developed countries 
including Australia, Japan, New Zealand, Canada, 
and some European countries, but it remains a 
major public health problem in Mediterranean 
region, Middle East, Africa, Latin America, and 
parts of Asia. In Kenya, the first case of brucellosis 
was described in1916, however to date,there is 
no sufficient data to comprehensively estimate 
the burden of the disease. A better understanding 
of the epidemiology of brucellosis (prevalence 
estimates, affected host species, risk factors, 
potential reservoirs, and prevalent Brucella 
species) would be important for recommending 
a prevention and control strategy.The disease is 
referred to as “UgonjwawaMaziwa” in Kiswahili.

Brucellosis Transmission
Brucellosis is transmitted from animals to humans 
in several ways. The most common route of 
transmission occurs when humans consume raw 
milk or cheese from infected sheep and goats. 
Infected animals shed the organism into their milk, 
and if humans eat or drink unpasteurized dairy 
products from these affected animals, they can 
develop brucellosis. 

Brucellosis can also be transmitted to humans via 
inhalation of the organism or by direct contact 
with infected animal secretions. The bacteria can 
gain entry into the body through the inhalation 
of aerosolized secretions, through breaks in 
the skin, or through exposure of the mucous 

membranes/conjunctiva from the splashing of 
infected secretions. With these routes of entry, 
brucellosis is an occupational disease that can 
affect veterinarians, slaughterhouse workers, 
butchers, hunters, laboratory personnel, and those 
individuals who work closely with livestock (for 
example, farmers and shepherds). 

Finally, an accidental injection with the livestock 
vaccine used against Brucella abortus can also 
lead to brucellosis in humans. Human-to-human 
transmission is very rare (via sexual contact and 
breastfeeding). 

Brucellosis Symptoms and Signs
The symptoms and signs of brucellosis may 
develop from days to months after the initial 
exposure to the organism (incubation period). 
While some individuals may develop mild 
symptoms, others may go on to develop long-term 
chronic symptoms. 

The signs and symptoms of brucellosis are 
extensive and they can be similar to many other 
febrile illnesses. They include 

•	 fever (the most common finding, and it may 
be intermittent and relapsing),

•	 sweating,
•	 body aches,
•	 joint pain,
•	 fatigue,
•	 weakness,
•	 dizziness,
•	 headache,
•	 depression,
•	 irritability,
•	 loss of appetite,
•	 weight loss,
•	 cough,
•	 difficulty breathing,
•	 chest pain,
•	 abdominal pain,
•	 enlarged liver and/or spleen.

Other symptoms and signs may also be present 
with brucellosis. Certain variables such as the 
severity of illness, the chronicity of illness, and the 
development of complications can all impact the 
clinical findings associated with the disease. 
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Brucellosis Diagnosis
Diagnosis of brucellosis can sometimes be difficult 
because of the similar symptoms and signs shared 
with other febrile illnesses. An accurate history 
obtained by your health-care provider (including 
travel history, occupation, animal exposure, etc.) 
may be very helpful in raising the suspicion of 
brucellosis as a possible diagnosis.

In general, blood tests and blood/tissue cultures 
are necessary for making the diagnosis of 
brucellosis. Common blood tests used to make the 
diagnosis include testing for antibodies against the 
bacteria and isolating the organism from blood 
cultures. A biopsy of body tissue (from the bone 
marrow or the liver, for example) can also assist in 
making the diagnosis. Additional blood tests may 
demonstrate anaemia, low platelets, a low white 
blood cell count, and elevated liver function tests.

Brucellosis Treatment
The foundational treatment for brucellosis is 
antibiotics. Because of the high relapse rate 
associated with the disease, the use of a multidrug 
(two or more) antibiotic regimen is recommended. 
The antimicrobials most commonly used include 
doxycycline, streptomycin, rifampin,gentamicin, 
and trimethoprim-sulfamethoxazole (Bactrim, 
Septra). The combination of antibiotics used will 
vary based on disease severity, age and pregnancy. 

In general, a full six-week course of antibiotics 
is recommended, and prompt treatment can 
lead to an improvement in symptoms and may 
also prevent the complications associated with 
brucellosis. However, relapse rates of the disease 
are still about 5%-10%, even with treatment. 
Depending on the severity of illness, the associated 
complications (if any) and the timing of treatment, 
recovery may take from a few weeks to a few 
months. 

Rarely, surgical intervention may be needed for 
certain complications associated with brucellosis, 
such as abscess formation or heart-valve infection. 
Your health-care provider may need to consult 
other physicians, including surgeons, infectious 
disease specialists, or a neurologist.

Brucellosis Complications
In general, if treated appropriately with antibiotics 
in a timely manner after the onset of symptoms, 

the prognosis for patients with brucellosis is 
excellent. The mortality rate is low. However, 
several potential complications can develop and 
may include involvement of the following organ 
systems:

•	 Bones and joints

•	 Cardiovascular

•	 Central nervous system (neurobrucellosis)

•	 Gastrointestinal

•	 Genitourinary

•	 Pulmonary

Brucellosis Prevention
The prevention of brucellosis can be achieved 
through various measures. The most important 
step in preventing brucellosis in humans begins 
with the control and/or eradication of the infection 
in animals who serve as a reservoir. This requires 
a coordinated effort between local public-health 
organizations and animal-disease-control entities. 
The most effective measures to achieve this 
objective include animal vaccination programs, 
animal testing, and the elimination of infected 
animals. There is no human vaccine currently 
available.

In addition to efforts to eradicate the disease 
in animals, preventive measures are aimed at 
reducing the risk of transmission to humans. These 
measures may include

•	 pasteurization of dairy products;

•	 avoiding the consumption of unpasteurized 
dairy products, including milk and cheese;

•	 avoiding the consumption of undercooked 
meat;

•	 using appropriate barrier precautions 
(goggles, gloves, masks) to avoid exposure 
to aerosols and body fluids for those with an 
occupational risk for brucellosis;

•	 laboratory workers handling   potentially 
infected specimens need to use biosafety level 
III precautions.
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KENYA ANIMAL GENETIC 
RESOURCES REVOLUTIONIZES 
DAIRY FARMING IN KAKAMEGA 
COUNTY
Author: Dr. Auma Kelly Nelima; Senior Assistant 
Director, Veterinary Services Kakamega County

Artificial insemination is one of the most effective ways 
of improving dairy production and productivity. Despite 
this technology having been in existence for over 
sixty years in Kenya, its uptake had remained below 
4% in Kakamega. This was mainly due to, high cost of 
insemination, low conception rates, unavailability of 
inseminators and limited knowledge of farmers on 
breeding management. The low conception rate may 
have been largely caused by poor semen handling and 
storage besides poor heat detection after privatization 
of Artificial insemination services.

With the onset of devolution, Kakamega County 
prioritized Artificial insemination as the most effective 
way of improving the low genetic potential in the 
County dairy herd. It is important to note that about 
70% of the cattle population is the Zebu. The county 
started a subsidized AI project which runs on a cost 
sharing basis with County shouldering about 60% of the 
total cost of an insemination. 

Kakamega County has continuously enjoyed the 
efficient and effective services of KAGRC for supply of 
good quality semen, Liquid Nitrogen, AI equipment 
and other consumables at an affordable cost. It is for 
this reason that Kakamega county AI project has run 
successfully from inception in September 2014 to date.

The Kakamega County Artificial insemination project 
specifically addresses the challenges that have 
continually hampered its uptake through establishing 
and equipping a centrally located AI service Center. 
This serves as a distribution point for semen and Liquid 
Nitrogen for the 50 inseminators on board serving 
the 12 Sub Counties. This is where farmers can also 
access information education material on breeding and 
general animal management. The center is manned 
by a clerk trained in Semen handling at KAGRC. The 
County has purchased 12 motorcycles to facilitate AI 
service provision and intends to purchase more to give 
inseminators on loan at a low interest rate. Farmers 
can easily access the inseminators’ contacts by simply 
sending an SMS of the name of the Sub County to 
0723911910. 

Currently we carry out about 1000 inseminations per 
month and hope to increase to about 1500 per month 
with continuous farmer sensitization. From onset of 
the program we expect about 5000 heifers with about 
half of this number being in calf. We hope to increase 
from the current 7 liters /grade cow and 2 liters/zebu 
cow to over 15 liters and 10 litersrespectively. Our 
preferred bulls include; Ayrshire - William, Loruku Otto, 
Friesian-Mambo, Ronaldo, Paramount Jersey-Pavarotti, 
Shalimar, Guernsey-Major. We greatly miss Norman as 
demand for its semen was gradually increasing.

Farmers owning Zebu cattle have not been left out. We 
continuously source for jersey semen to ensure that 
they are accommodated. To enhance AI among this 
group of farmers whose attitude and beliefs towards AI 
has been negative, the County organized for free heat 
synchronization and insemination in the zebus. A total 
of 500 cattle were inseminated and we already have 
off springs from the program. There are farmers who 
had never heard of Artificial Insemination in cattle until 
the onset of the county AI program. One such farmer is 
Mr. Mohammed Kunya from Matungu sub-county who 
heard about AI in a breeding field day organized by the 
County in collaboration with USAID- KAVES in Matungu. 
This was a turning point for him as he immediately 
artificially inseminated his Zebu cow with Jersey semen 
when it came on heat. He was all smiles when he got a 
healthy Zebu- Jersey cross, which he has nurtured and 
is now also a calf. He serves as an example to the other 
farmers in the area to embrace Artificial Insemination, 
and  change the long standing myth that zebus will 
have difficulties in calving if inseminated. 

Mr. Pius Shiundu, a retired driver has been farming 
dairy farming since 1986 but what makes him stand 
out now with the County AI program is his use of sexed 
semen courtesy of KAGRC. He is a proud owner of six 
heifers in a span of one year and now knows that dairy 
farming is not all about milk production. He can breed 
heifers and sell them at about 150,000 KES if registered 
with good records. 

This article will be incomplete if our Mukumu Guernsey 
farm goes unmentioned. This was a renowned farm 
registered with Kenya Stud Book, a pride of the nation, 
until their long serving farm manager died. Breeding 
was no longer organized as before. The County came in 
handy to save the situation and bring it back on course 
by including the farm in the Subsidy program where 
they can access quality Guernsey semen. 

Analyses of AI figures in the County indicate very low 
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numbers of Guernsey. If this is the trend i in other 
Counties, then this breed is threatened and so ensuring 
viability of Mukumu farm is a worthwhile course.  

As a County we appreciate the collaboration and 
support that you have continually given us and 
we know that you are comparable none in genetic 
improvement.

Fig. 1: Kakamega A.I. Service Centre.

Fig.2: In-calf Zebu - Jersey Cross with the dam; sired by 
KAGRC bull: Je 686 Ololua PAVAROTTI; Owner: Mohammed 

Kunya

Fig. 3: Dam: Zebu; offspring: Zebu-Jersey cross from the 

estrus synchronization program.

Fig.4: Zebu- Jersey cross offspring.

Fig.5: The six heifers belonging to Mr. Shiundu following use 

of sexed semen; courtesy of KAGRC.

Fig. 6: Mr. Shiundu admiring the heifers.
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RUNNING THE FARM  IN 
MWIHAKI’S SHOES 
By Edward Ubaga
Stanley Thuku is a 68-year-old retiree, widower and an 
active Dairy farmer from Mitahato village in Githunguri.

On his 2 acre farm stands an imposing four bedroom 
house that Mzee  Thuku  is really proud of.

A house that he spared no effort or coin to ensure it 
stood out in the village for its architectural aesthetics.
The home that has given him comfort and joy in his 
retirement life, but has never felt the same since he 
lost his wife. He lost his beloved wife Mwihaki to breast 
cancer five years ago.The saddest moment in his life 
from which Thuku is yet to recover.

Another source of great pride for the old Mzee is his 10 
Fresian healthy,pampered beautiful cows that are also 
the biggest source of income on his farm.Of course, 
there are other livestock on his farm like 500 layers 
Chicken,20 goats and 20 turkeys but the dairy cows 
project is the apple of his eye.

He is always quick to credit his late wife for the 
foundation laid by her when they decided to take 
farming seriously.Jane Mwihaki, his wife or Nyina wa 
Kariuki  as she was commonly known in the village 
quit her teaching at the village primary school  so as 
to concentrate on farming. All the while Thuku, a civil 
servant then worked in Isiolo town.

The late Mwihaki was the quintessential hands on 
manager,she knew every nook and cranny of the farm 
and was up to date with everything that went on in 
the farm. She was tough yet a very fair employee to 
the workers who fondly called her “Mama” due to the 
maternal way she interacted with them.

The workers toed the line. Word went around Mitahato 
that on Mrs.Thuku’s farm there was no room to be 
slack,one had to earn his / her pay. But nothing was 
more of a village fable than her Severance package 
when firing errant or lazy worker.Don’t forget Mwihaki 
was a very fair woman and no worker fired went 
without his or her rightful dues.

It is what accompanied the summon to the porch of the 
main house and the envelope containing the worker’s 
dues that was center of amusement and wonderment 
in the village.Mrs.Thuku always sent redundant workers 
off with a bunch of 8 ripe bananas.One one hand she 
held your money and on the other a bunch of 8 healthy 

yellow mouthwatering ripe bananas.Surprisingly no one 
ever rejected the farewell gift even if the departure was 
acrimonious. This led to some villagers speculatingthat 
it could be some sort of witchcraft.

Such memories make mzee Thuku realize how much 
of a pillar his  wife was on the farm and when she died 
it dawned on him  on how hard it would be to fill her 
shoes. He therefore immersed himself fully in the farm 
affairs. Five years on, he has finally gotten the hang of it 
albeit with very many challenges.

Mzee Thuku will tell you it has been a bumpy road.He 
haslearnt that running a small farm was not the same 
as running a government office where structures have 
already been put into place.

Mzee Thuku has seen all kinds of people come and go 
in his farm.In fact, months after his wife died, his farm 
had the highest turnover in the village. Workers came 
and left his farm at dizzying speeds. Some he realized 
he couldn’t get along with,others were lazy while some 
were thieves.An instance that is forever etched in his 
memory happened three years ago.

It was one November night, about midnight, Thuku was 
doing his final rounds on the farm before retiring to 
bed. It was raining heavily.There was a power blackout 
and visibility was at its poorest. Experience had taught 
him that this was the time that thieves are usually on 
the prowl. A time they know alertness is at lowest with 
many people warmly tucked in their houses in deep 
slumber.

With the power blackout, thanks to a powerful military 
torch that his son Kariuki had sent him from the UK, he 
made his way to the zero grazing unit and trained the 
light of his torch to where his prized cows usually lay in 
the night. Lo and behold! He caught a glimpse of the 
most despicable sight he had ever encountered. 

One of his workmen, a young boy by the name of 
Michael standing on an overturned bucket, his trousers 
lowered to his thighs mounting one of his cows.The 
bewildered look on the young man’s face when the 
powerful beam of light hit his face was one that Mzee 
Thuku finds very revolting whenever it flashes in his 
memory.

In a fit of fury, he had never experienced before, 
he lunged forward, struck the pervert hard with his 
walking stick on his back with all the might he could 
muster. In one swift move, the agile young man pulled 
his trousers up, jumped from the bucket to the door of 
the zero-grazing unit, he shoved his employer aside and 
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disappeared into the rainy night never to be seenagain.

Mzee Thuku stunned, felt suddenly his legs buckle 
under him and had to sit on the murky floor to gather 
himself while trying to come to terms with what had 
just happened.

After about 10 minutes, Thuku stilled himself, walked 
to the victim and examined her. The cow stood 
there, it’s big eyes glistering in the brightness of the 
flashlight, looking rather unfazed and unmoved by 
thetransgression that had been visited upon it.Mzee 
Thuku didn’t know whether to be angry with the cow 
or to pity the animal.

The event had sapped him of all his energy, He didn’t 
feel like he could continue his routine rounds anymore. 
He secured the door to the unit and proceeded to his 
house, where he went straight to the bedroom, got off 
from his dirtied clothes and went to bed.

In between tossing and turning, before sleep got 
the best of him, he remembered how Michael, the 
shameful boy, had taken a liking to that particular 
animal. Mzee Thuku had never thought much into his 
this little too much affection for the animal. Michael 
was always petting the animal and always insisting to 
be the one that milks her. There was nothing strange 
about that despicable human being, Michael. He was 
just a normal looking 21-year-old young man.

He decided not to ever tell anyone about the incident. 

Mzee arranged to quietly sell the cow to the local 
butcher 2 weeks later.Whenthe buyer wondered why 
he was so willing to part with his prized animal, he 
came up with an excuse that he was in need of money 
urgently for his daughter Njeri’s school fees. Till then 
he had not brought himself to enjoy a cup of tea. 
The workers couldn’t understand why their boss had 
abruptly stopped taking milk tea that he loved so much. 

Mzee Thuku has learnt not to trust any worker on 
his farm. He is always up at 4.am and always ensures 
to milk one cow along with the workers. This way he 
is able to monitor the milk produce and ensure no 
pilferage. 

It is usually hard to keep an eye on the workers 
whenever he falls ill. Lately arthritis has been plaguing 
him and there are days when walking is just too much. 
These are the times when he hobbles to the cow shed. 
When the morning sunshine is just right sits on an 
armchair, his radio by his side and enjoy watching the 
cows munch on the sweet potato vines.These are the 

times he usually holds conversations with his cows. The 
times that Njenga the houseboy is usually on standby 
to serve him copious amounts of tea and move the 
chair to the shade or the sun.

He tells them stories. About his life. about his departed 
wife, about politics;just about anything that a man can 
tell a disinterested animal. The monologues are usually 
panctuated with the crunchy sound of chewing as the 
cows much away on the luscious sweet potato vines.

He has told them his plans too, how he intends to 
convince his son living in the UK as an illegal Immigrant 
to come back and run the farm.He does not understand 
why his first-born son Kariuki who has been in the UK 
for over 10 years does not want to come back home. 
His visa expired and due to his status, he cannot get a 
meaningful job. If only he could come back and learn 
how to take care of the farm.

Not forgetting his beautiful daughter Njeri, A second 
year student at the University of Nairobi. Has never 
cared even a bit about faming. She is more concerned 
about her hair and nails. During the Holidays, she is 
always curled up on the sofa in front of the TV while 
never taking her eyes off her cellphone. Her attitude 
is always a source of clash between the two of them, 
so much that Njeri choses to live with her aunty in 
Mombasa. He sometimes thinks the long distance he 
was from his kids when they were growing up could the 
cause of their aloofness.He sometimes wonders what 
would become of his farm if he dropped dead.

*********THE END ********

RETIREMENT PLANNING
Author: Lucia Koskei
Retirement can be defined as the period when an 
individual can no longer participate in labor provision 
as a result of age, health and/or exit from active 
employment.  Retirement age in Kenya was increased 
from 55 years to 60 years in 2009 for civil servants 
although individuals are at liberty to retire any time 
after they reach 50 years for medical reasons, in public 
interest or when the offices that they were occupying 
no longer exist. Persons living with disabilities (PLD) 
are however allowed to retire at the age of 65 if they 
wish to continue working. Retirement age was raised 
to provide relief for the Government and to enable 
it to plan its resources and fund a pension scheme 
at a time when it was unable to pay over 20,000 civil 
servants and teachers that had just retired that year. 
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Most countries in East Africa at that time also had set 
the retirement age at 60 years and Kenya wanted to be 
at par with them. Universities and research institutions 
have a retirement age of some of their employees 
at 70 years especially for those in the teaching and 
management sectors and especially those with special 
skills.

A report by Old Mutual, a financial services firm in 2014 
found out that 75% of Kenya’s working population is 
not financially ready for retirement compared to 12% 
that are prepared. It was established that those that 
were having retirement benefit schemes did not even 
know the value of their savings, which sadly reflected  
the minimal importance placed on retirement planning. 
Many Kenyans are also hopeful that their children 
will provide for their needs in old age despite the 
challenges they face in getting jobs and taking care of 
their own personal needs. 

Retirement is inevitable and should be openly 
discussed from the point of employment when an 
employee starts working in an organization in their 
twenties. At this point of entry, many employees feel 
that they are too young to be bothered by something 
that is too far removed and not a priority at that point 
in time. The reality of inadequate pension hits many 
employees by the time they reach fifty years and 
they realize that they may live in poverty if they don’t 
change their saving culture. According to researchers, 
the transition from working life to retirement has 
three stages:1.  Moving out/letting go; 2. Moving 
through/searching; and 3. Moving in/creating a new 
life. Retirees should be able to progress through these 
stages if they have to be successful in their new life 
because Stagnation at any one point deters success 
into fitting into society. It has been found that the 
continuers reconnect their past skills, modify them to 
suit retirement and may volunteer or work for pay; the 
adventurers learn new skills that have been of interest 
to them and may take up new tasks; the searchers 
learn as they make mistakes in retirement and may not 
successfully get what works for them; the easy gliders 
enjoy unscheduled time and enjoy to go with the flow; 
the involved spectators start new roles while keeping 
an interest in their old roles and the retreaters become 
depressed and give up on finding a new path.

The question then is how should individuals in the 
formal and informal sector plan for retirement since 
it is an inevitable stage of life? Before we answer 
this question it is important to look at the various 
pension schemes available in Kenya. Traditionally, 

retirement income has been sourced from social 
security, employer retirement plans and personal 
savings. Most employers pay either Pension or gratuity, 
National Social Security Fund (NSSF). Individuals 
working in the informal sector can make contributions 
to “Mbao” Pension plan managed by RBA and NSSF. 
Under the “Mbao” pension plan, members contribute 
Ksh. 20 daily translating to about Ksh. 600 per month. 
Employees need to be assisted to prepare socially, 
psychologically and economically for retirement. 
Organizations should provide financial education to 
fill the knowledge gap which has been deemed to 
completely affect decisions that are made on certain 
investments in relation to risks and returns. This can 
be done through providing written communication 
explaining company retirement saving options, general 
information about financial markets and economic 
conditions, financial education and having retirement 
seminars led by pension providers or external experts. 
In Kenya however, it has been noted that financial 
literacy is very low among citizens even those in 
pension schemes and this can be improved if education 
is provided and followed.  The importance of a positive 
saving culture should also be explained to employees 
to enable them to improve their saving behavior 
early in life with the philosophy of spend less, invest 
more and create wealth. In order to assist employees 
to have access to finances employers should either 
avail loans or partner with financial partners and 
encourage employees to form self-help cooperatives. 
Family planning should be encouraged so that upon 
retirement the individual has few responsibilities in 
form of dependents who need to be supported because 
they would be moving to a phase of life when they 
have minimal earnings. This can also be done in early 
life by relevant institutions through member education 
organized within the organizations. In Kenya there are 
many incidences of persons who retire and start other 
families using their pension and some of them end up 
burdening themselves with responsibilities and live in 
abject poverty.

Family education should also be undertaken to ensure 
that retirees are accepted and supported both by the 
immediate family and the community. This integration 
is extremely necessary where the individual was not 
living with their spouse in the rural homes because 
they were working and living in an urban centre. 
Conflicts occur when family members feel the retiree 
is in fringing into their territory or interfering with 
their activities such as farm work or trade in a situation 
where one party had entire control on management 
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and finances accruing from the business. Retirement 
for many means loss of job, income and sometimes 
power, authority and respect. For this reason, the 
affected must go through the process of grieving 
appropriately as is required after one has experienced 
loss. In cases where employers have adopted gratuity 
or pension benefits as one of the employee attraction 
and retention strategies there is need to revise pension 
administration in relation to the amount and mode of 
distribution to guarantee quality life for the affected. 
Some retirees have to travel far to receive money which 
can be as low as Ksh. 1000 monthly and ending up 
using the same money to pay for their transport. 

Organizations should provide early retirement notices/
reminders for example immediate retirement notices 
to new employees, every 10 years and the last 5 years 
on impending retirement. These notices will serve 
as a reminder that the employee will one day exit 
form employment and prepare appropriately. The 
psychological state of the individual that is preparing 
for retirement influences the goal or actions that they 
take. A favorable retirement attitude and expectations 
are closely linked to retirement behaviors and beliefs. 
Goal setting by the individual is important for the 
necessary planning and saving activities and to be 
carried out. The ability of an individual to accept 
and cope with retirement also requires that they are 
psychologically prepared to relocate to a new place, 
break the job routine that they had been used to for 
many years and survive on less income than what they 
are used to. This is usually the biggest problem with 
retirees. A story is told of a civil servant who retired and 
when he relocated to his rural home as is characteristic 
with many Kenyans he was not able to adjust. He woke 
up early every morning, dressed up in his office suits 
and went to town and came back in the evening. It took 
the intervention of the spouse to bring him to the reality 
that he no longer held a job and needed to readjust 
his life to activities in the home. This demonstrates the 
dilemma many go through after retirement.

In conclusion, every working person no matter their 
age and rank should plan for retirement, set clear goals 
and work towards their achievement. The responsibility 
of retirement planning majorly rests on the individual 
concerned and the employer is only a facilitator 
because the relationship the employee has with the 
organization ceases to exist during exit/retirement. So it 
is important that all employees plan and work towards 
their retirement so that they enjoy their lives long after 
they retire.

ROLE OF BIG DATA ANALYTICS IN 
AGRICULTURAL SECTOR
Big data is a phrase used to mean a massive volume of 
both structured and unstructured data that is so large 
and it is difficult to process using traditional database 
and software techniques. It is basically an information 
set so large that traditional methods for analyzing it are 
not possible. Do you remember a time in school when 
a lot of information was thrown at you all at once and 
it was so much so fast that you couldn’t remember any 
of it? That’s a little bit like how big data works; a lot of 
data coming to you all at once.

So what’s the role of big data in the 
ecosystem?
Picture a farmer managing their hay in a field. The word 
“data” probably isn’t one of the things that come to 
mind. But against the backdrop of that bucolic imagery, 
the modern agriculture industry is as wired up as any 
other. Thanks in large part to a concept known as 
precision agriculture, where fields are mapped with 
GPS coordinates. Precision farming and smart farming is 
like going through a doctor’s appointment to establish, 
from your symptoms, the disease that is ailing you 
before the doctor prescribes any medicine.

Data is a growing part of our lives. More and more 
data is being produced and its usage is becoming 
more pervasive. The ability to access, analyze, and 
manage vast volumes of data is increasingly critical 
to successful operation of leading agribusinesses.
Many agribusinesses are looking for ways to improve 
production techniques and yields and improve 
forecasting in order to better optimize supply chains. 
Gaining new insight through information is critical to 
maintaining or growing market share for products. As 
agribusinesses become larger and more diverse, the 
growing volumes of data that must be managed are 
also becoming more complex. External data from social 
media outlets and supplier network channels combined 



35

with sensor and machine data coming from farm 
equipment and in the farm fields augment traditional 
sources of data.

Farmers need to measure and understand the impact 
of a huge amount and variety of data that will drive 
overall quality and yield of yields. Among those are 
local weather data, GPS data, soil specifics, seed, 
fertilizer and crop protectant specifications and many 
more. Being able to leverage this idea for running long 
and short term simulations in response to events like 
changed weather, market need or other parameters is 
indispensable for farmers in terms of maximizing their 
profits. Big data are being used to provide predictive 
insights in farming operations, drive real-time 
operational decisions and redesign business processes 
for game changing business models.

Big Data: Opportunities

I’m not sure people appreciate how much data farmers 
have. The question to ask is, what do you do with it? 
How can it help the farmer make decisions?

Open data is a powerful, evidence-based tool for long-
term sustainable development by improving economic 
for farmers and health of consumers. 

Open access to research, meta-analysis and open 
publication of data are vital resources for national 
security.

Using technology such as satellite imagery, information 
technology and geospatial tools, a farmer is able to 
know the nutrient requirements of specific areas of the 
farm and apply fertilizer to only these area. In the same 
way, a farmer would know the water requirements 
in specific patches of the farm and irrigate only those 
areas or better still plant only those crops that will 
thrive with the amount of water available in the soil. 
This avoid the traditional blanket application of these 

resources most of which goes to waste.

Big data can provide new efficient decision making 
tools for helping agricultural development as well as 
biodiversity protection. New acquired, aggregated 
and shared data is a breeding ground for extracting 
and sharing useful information and knowledge among 
different actors involved in agriculture or biodiversity 
domains,as well as for combining large data sources 
(thus obtaining new data sources) with advanced crop 
and environment models to provide actionable on-farm 
decisions.

Big data analytics can also alert farmers to problems 
on a certain field, such as a pest infestation or drought 
conditions, reducing the need for manual checks 
of every piece of land regularly. With existing and 
increasing labor shortages in agriculture, the ability 
for big data analytics to create efficiencies that reduce 
the need for physical manpower is a big benefit for the 
industry particularly for very large scale operations. 

Yara N-Sensor ALS (Active Light Source) is an example 
of technologies that are used to vary the Nitrogen 
applied round the clock. It is mounted on a tractor 
canopy and has a system that records light reflection 
of crops, calculates fertilization recommendations and 
then varies the amount of fertilizer spread.

The sensing technology applied to farming may seem 
a far-fetched idea for the Kenyan market but such-like 
technologies are penetrating into our country as a 
new equipment, Solar Grow (SG1), first of its kind to 
be introduced to horticultural farmers in UasinGishu 
County. The equipment used to germinate seeds in 
seven to 14 days will help boost productivity. The SG1 
invented by Alexander Bushell is solar powered and is 
able to germinate up to 100,000 seedlings a week. With 
the unpredictable weather patterns, this equipment 
can become handy.

UjuziKilimo, a Kenyan startup, uses big data and 
analytic capabilities to transform farmers into a 
knowledge-based community, with the goal of 
improving productivity through precision insights. This 
helps to adjust irrigation and determine the needs of 
individual plants. Technological revolutions ushered by 
the internet and smartphones have enabled African 
farmers access timely information on weather patterns, 
cost of farm inputs and status of commodities market.

Strategic application of Big Data is expected to speed 
up modernization of Africa’s agriculture sector 
and enhance its contribution to the continent’s 
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socio-economic transformation. Investment in data 
collection, storage and dissemination infrastructure is 
key to transform a sector whose contribution to the 
continent’s economy is profound. Agriculture accounts 
for more than 30% of the continent’s GDP and employs 
more than 60% of its working population. African 
entrepreneurs are now interested in how farmers work 
and how they improve yields. The barrier of entry into 
farming technology has dropped as cloud computing, 
computing systems, connectivity, open-source and 
other digital tools have become increasingly affordable 
and accessible. Entrepreneurs can now deliver solutions 
to small-size farms at cost models that farmers can 
afford.

The opportunities to improve farming efficiency are 
seemingly endless, which is why there is an increasing 
number of options on the markets for farmers. But with 
that opportunity, comes a range of challenges for the 
industry as it develops. 

One clear challenge is adoption and how to make 
the data collected relevant and useful for the farmer 
you are targeting. For many agricultural operations, 
acquiring and using a software system like many of 
those on the market will be a big adjustment from the 
Excel spreadsheets and paper/pen approaches that 
many farmers still rely on. So not only do agriculture big 
data companies need to convince a farmer to make the 
switch, but they also need to make sure that the user 
interface is easily usable and that the farmer will see 
an obvious return on investment in a relatively short 
timeframe.

It is time for a new revolution in agriculture. What 
is urgently needed is a significant and sustainable 
increase in agricultural production worldwide.We are 
facing the challenge to feed over 10 billion people by 
2050 while already reaching the ecological limits of our 
planet today. We need innovative solutions that are 
sustainable and minimize the environmental footprint 
of farming. Big Data analytics can be one of them.

Prepared By: Kelvin Muchangi Mbae
Designation: ICT (Kenya Animal Genetic Resources 
Centre)

BRAIN TEASERS
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Find the following cattle breeds in the crossword

1. Friesian

2. Ayrshire

3. Guernsey

4. Jersey

5. Boran

6. Sahiwal

7. Charolais

8. Hereford

9. Simmental

10. Brown Swiss

Q J Y B I K L M P R S L U V

Z E K R B O R A N X A Q S B

F R L O I J K R M T G S Q C

R S Q W M Y W F N W K B T D

I E H N X K Q E H L W A X E

E Y J S Z B M S A H I W A L

S X F W C M H E R E F O R D

I T V I I G U E R N S E Y J

A Y R S H I R E U W X Y Z F

N Q D S T C H A R O L A I S

KAGRC AGENTS 
TRANS – NZOIA COUNTY

No Name of Bidder Area of Operation Physical Address Telephone Number

North Rift A.I Providers Project Kitale Town P.O.Box 3829-30200 Kitale 0720838063

Agricultural Development 
Corporation

Kitale P.O.Box 917 Othaya 0722435965

BUNGOMA COUNTY 

No Name of Bidder Area of Operation Physical Address Telephone Number

Naitiri Dairy Farmers Co-op 
Ltd

Naitiri P.O.Box 1 – 50211 Naitiri 0711527038

KAJIADO COUNTY

No Name of Bidder Area of Operation Physical Address Telephone Number

Katheju Agencies Ngong P.O.Box 350-00208 0722892686

Loitoktok Farmers Centre Loitoktok P.O.Box 9 Loitoktok 0711203221

Boma Agrovet Ongata Rongai P.O.Box 4724-00506 Nairobi 0721387478                         

LAIKIPIA COUNTY

No Name of Bidder Area of Operation Physical Address Telephone Number

Nanyuki Veterinary Services Nanyuki P.O.Box 859-10400 Nanyuki 0722899470

Country Focus Agrovet Nyahururu P.O.Box1846-20300 Nyahururu 0722261532

NAKURU COUNTY

No Name of Bidder Area of Operation Physical Address Telephone Number

Menengai Enterprises Agrovet Nakuru P.O.Box 360-20100 Nakuru 0722808701

Rabby A.I Services Molo Town P.O.Box 852 Molo 0722383623

Mesha Agrovet Njoro P.O.Box 216 Njoro 0724961943
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UASIN GISHU COUNTY

No Name of Bidder Area of Operation Physical Address Telephone Number

Mid Rift Animal Breeding CBO Moi’s Bridge Town P.O.Box 14 Moi’s Bridge 0725908808

Thorn tree A.I Services Eldoret Town P.O.Box 846 Eldoret 0721821555

Agrolive Agrovet Eldoret P.O.Box 8381-30100 Eldoret 0722765192

NYERI COUNTY

No Name of Bidder Area of Operation Physical Address Telephone Number

Mukurweini Wakulima Diary Ltd Mukurwe-ini Town P.O.Box 232 Mukurwe-ini 0722814900

County Verinary Services Nyeri Town P.O.Box 12242 Nyeri 0722406668

Amboni Agrovet Mweiga Town P.O.Box 315 Mweiga 0721476350

Karatina Veterinary Centre Karatina P.O.Box 1299-Karatina 0720390789

Othaya Agrovet and Livestock 
Genetic Supplies

Othaya Town P.O.Box 557 Othaya 0721784604

Farm based agrovet Kiawara Shopping 
Centre

P.O.Box 91 0701335864

Nyala Dairy Farmers Co-op 
Society

Ndaragwa 
Shopping Centre

P.o Box 27 - Ndaragwa 0724214474

Farmers Track Agrovet Chaka Town P.O Box 21-Kiganjo 0722644904

KERICHO COUNTY

No Name of Bidder Area of Operation Physical Address Telephone Number

Kipyemit Veterinary & A.I Services Chepsiende, Kericho P.O.Box 62 Kericho 0721869348

Kipgaa  Farmers Agrovet Kapsoit, Kericho P.0 Box 838-20200 Kericho 0723464875

MURANGA COUNTY

No Name of Bidder Area of Operation Physical Address Telephone Number

Kandara Vet Centre Kandara Trading Centre P.O.Box 828 Muranga 0722710679

Elika Agrovet Muranga Town P.O.Box 828-00200 0722710679

Jupiter Veterinary Services Kiriaini, Murang’a P.O.Box 34 Kiriaini 0722691374

Thika Farmers Centre Kangari P.O.Box 1408-01000 Thika 0724411658

Elika Agrovet Kangema P.O.Box 828-00200 0722710679

BOMET COUNTY

No Name of Bidder Area of Operation Physical Address Telephone Number

David Rotich and John Arap Langat Bomet P.O.Box 756 Kericho 0722136240

KAKAMEGA COUNTY

No Name of Bidder Area of Operation Physical Address Telephone Number

Kakamega county A.I Services Kakamega County P.O.Box 871 Kakamega 0713437161
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NYANDARUA COUNTY

No Name of Bidder Area of Operation Physical Address Telephone Number

Baraka Vet Ltd Ol Kalau P.O.Box 129 South Kinangop 0728119148

Country Focus Agrovet  Ol-kalou P.O.Box1846-20300 Nyahururu 0722261532

County Government of Nyandarua Nyandarua 0719232323

MERU COUNTY

No Name of Bidder Area of Operation Physical Address Telephone Number

Meru Dairy Co-op Union Meru P.O.Box 2919-60200 Meru 06430081/82

Meru Animal Health Workers 
Shop(Agrovet)

Nkubu P.O.Box 750 Nkubu 0725332004

Nyambene Dairy Farmers Co-Op Ltd Maua Town P.O.Box 493 - 60600 Maua 0726932351

EMBU COUNTY

No Name of Bidder Area of Operation Physical Address Telephone Number

Hirams Vet Centre and A.I 
Services

Embu Town P.O.Box 1125 Embu 0719357567

Farmline Agencies Embu Town P.O.Box 2576-60100 Embu 0723675852

Catholic Diocese Of Embu Kangaru P.O.Box 884 – 60100 Embu 0728297155

KIAMBU COUNTY

No Name of Bidder Area of Operation Physical Address Telephone Number

Thika Farmers Centre Ltd Gatundu Town P.O.Box 1408-01000 Thika 0723287252

Jathe Enterprises Kikuyu P.O.Box 137 Kikuyu 0722907538

Thika Farmers Centre Thika Town P.O.Box 1408-01000 Thika 0724411658

Rawan Enterprises Githunguri P.O.Box 189-00216 Githunguri 0710739820

Makrovet Sales and Services Karuri Township P.O.Box 577-00219 Karuri 0721230189

Smuka Veterinary Centre Kiambu Town P.O.Box 125-00900 Kiambu 0724983883

Kilimo Agrovet Limited Limuru Town P.O.Box 1493 – 00217 Limuru 0722245416

NAIROBI COUNTY

No Name of Bidder Area of Operation Physical Address Telephone Number

Alphaslopes Agrovet Supplies Nairobi P.O.Box 10431-00200 Nairobi 0722137244

KISII COUNTY

No Name of Bidder Area of Operation Physical Address Telephone Number

Enochem Agrovet Kisii Town P.O.Box 4112-40200 Kisii 0718332260

MACHAKOS COUNTY

No Name of Bidder Area of Operation Physical Address Telephone Number

Makamithi Enterprises Ltd Machakos Town P.O.Box1817-90100 Machakos 0724236529

Kambusu Dairy Co-op Society Ltd Tala Market P.O.Box 213 Tala 0722432293
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THARAKA NITHI COUNTY

No Name of Bidder Area of Operation Physical Address Telephone Number

Nyanja Agrivet Supplies Kiriaini, Chogoria P.O.Box 450-60401 Chogoria 

Chuka Veterinary Services Chuka P.O BOX 18 Chuka 0712554402

KIRINYAGA COUNTY

No Name of Bidder Area of Operation Physical Address Telephone Number

Ukulima Agrovet Services Kerugoya Town P.O.Box 1034 Kerugoya 0722566917

BARINGO COUNTY

No Name of Bidder Area of Operation Physical Address Telephone Number

Kasoiyo Progressive Co-Op Society Kasoiyo Kabarnet Town P.O.Box 625 0710407269

Baringo Agricultural Marketing 
Services Co-Op Ltd

Eldama Ravine P.O.Box 41 Eldama Ravine 0722921720

NANDI COUNTY

No Name of Bidder Area of Operation Physical Address Telephone Number

Medvet Centre Kapsabet P.O.Box 959 Kapsabet 03262178

KISUMU COUNTY

No Name of Bidder Area of Operation Physical Address Telephone Number

Aniworld Veterinary Clinic Kisumu P.O.Box 7102– 40100 Kisumu 0572029971

SIAYA COUNTY

No Name of Bidder Area of Operation Physical Address Telephone Number

Gem Agrovet Supplies Gem, Sawagongo P.O.Box 147 Sawagongo 0721137969

TAITA TAVETA COUNTY

No Name of Bidder Area of Operation Physical Address Telephone Number

Wumweri Dairy Taita Taveta P.O.Box 464-80300 Othaya 0726356122

MOMBASA COUNTY

No Name of Bidder Area of Operation Physical Address Telephone Number

Damicta Company Limited Mombasa P.O.Box 23023 – 00604 Nairobi 0720555526

KILIFI COUNTY

No Name of Bidder Area of Operation Physical Address Telephone Number

Damicta Company Limited Kaloleni P.O.Box 23023 – 00604 Nairobi 0720555526
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KENYA ANIMAL GENETIC RESOURCES CENTRE
For Superior Kenyan Animal Genetics

Friesian – For high milk production Ayrshire – For high Milk Production

Jersey – For high milk components  Guernsey – For high milk components

Boran – For high quality beef.    Sahiwal – Dual purpose Breed

P.O. Box 23070-00604, Lower Kabete, Nairobi, Kenya. 
Cell Phone: 0728899767/ 0737540670, Landline: 020-2064018, 4181325/6 

DL: 020-4180024, Fax: 4181328/2064017
Email: info@kagrc.co.ke, Web: www.kagrc.co.ke



42

KAGRC NEWSLETTER
Issue No. 16   January 2018

BORAN SAHIWAL

FRESIAN

GUERNSEY JERSEY

AYRSHIRE

KENYA ANIMAL GENETIC RESOURCES CENTRE
For Superior Kenyan Animal Genetics

• KAGRC Updates
• Infertility in Dairy Cattle and its Management
• Importance of Livestock Registration
• Running the Farm in Mwihaki’s Shoes
• KAGRC Genomic Tested bulls and 

Interpretation of Genomic Evaluation data

• Ruminant Nutrition – Feeding Dairy Cattle
• Embryo Transfer Technology
• Jokes, Brain teasers
• KAGRC agents contacts and others

Articles inside:

Ksh. 200

WI-19-1-2

Please contact
Kenya Animal Genetic Resources Centre
P.O. Box 23070 – 00604, Lower Kabete
Mobile:  0728 899767, 0737 540670
Email:  info@kagrc.co.ke
Hotlines:  0735 655676, 0723 736797
Facebook:https://www.facebook.com/KAGRC


