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Executive Summary

The need for enhanced capacity development of dairy producers cannot be overemphasized when
planning to develop Ethiopia’s dairy sector. The ToT manual is prepared in light of the envisioned dairy
development strategy by focusing on improving the overall efficiency of smallholder dairy farms with
particular emphasis on Orormia’s North Shewa zone. This zone is currently targeted by GIZ-Sebeta Dairy
Development project that aims to enhance the capacity of smallholder dairy producers across six chosen
woreda. The target of this ToT manual are primarily woreda level livestock experts, veterinarians, kebele
level development agents, and village milk collectors. However, as the manual is translated to Afaan
Oromo, smallholder dairy farmers with ability to read to write supported by their educated family
members can also benefit from using the manual. For training purposes, the manual should be used based
on an adult learning approach the instructions of which are given in the guideline to training facilitators. It
should be underscored that the manual takes advantage of previously developed training materials but it
also differs from previous materials as its preparation is supported by pre-training gap identification and
broad training needs of target audiences.

The manual comprises nine modules. The first module deals with dairy feeding and nutrition. It outlines
the nutritional characteristics of common feeds, feed requirements estimations, ration formulation, and
feed improvement and conservation technologies. The second module is about breeding and reproduction
management with a focus on maximizing heat detection and increasing overall reproduction
performances. Module three is about managing lactating and dry cows at different lactation stages. The
health of dairy cattle and housing designs are treated in a separate module and selectively deal with the
most economically important metabolic and infectious diseases. The predisposing factors and
preventative measures for mastitis and milk fever are adequately explained in this module. This module
also provides the fundamentals of dairy biosecurity as modern means of minimizing costs associated with
dairy health.

Module five is dedicated to providing details about calf and replacement heifer feeding at different
growth stages. Module six deals with hygienic milking through the maintenance of safe and clean milking
procedures. Basic milk quality testing procedures are outlined in this module. Module seven is about the
recycling of nutrients through the use of urine, manure, compost and vermicompost for improving soil
fertility and increasing green feed production. The module provides key steps involved in the use of these
recyclable farm resources. Module eight outlines simple but informative record keeping formats suitable
for smallholder dairy producers. Module nine is a synthesis of all modules and highlights quick win and
long-term interventions for smallholder dairy producers with different capacities and resource

endowments.



Module One: Dairy Feeding and Nutrition Management

Dealing with dairy feeding aspects should be the number one priority in dairy farm management
operations as this finally determines the amount of milk produced and milk marketed. Dairy cattle can
perform well only when provided with quality feeds. Failure to feed good quality forage and other high
energy and protein feeds is the main reason for cows to
give much less milk than they can give under normal
feeding plan.

Feed is the single most important factor in dairy farm
management representing about 60-70% of the total
variable cost of a farm. More than 70% of the observed
between-cow difference in milk production is attributable
to environmental factors, feeding practice being the largest
(40%) contributor. Knowledge about the nutrient
composition of feeds to be used in the feeding programme
- and the nutrient requirements of target animals is crucial in
' realizing the milk production potential of dairy cows.

1.1 Know the Nutrient Composition of Your Feedstuffs

The first step in realizing the milk production potential of dairy cattle is to estimate nutrient composition
of all feedstuffs available at the farm and bought from the market. This is best achieved using locally
published feed composition research. It is possible to find information about the nutrient composition of
various feedstuffs from other freely available websites such as SNV’s tropical feedstuffs library
(https://www.rumen8.com.au) and FAO’s website (www.feedipedia.org). Nutrient composition for a
selected feedstuff is given in the annex 1.

Based on their energy and protein levels, feedstuffs are broadly categorized into poor, medium, and high
quality (Table 1).

Table 1: Matrix of energy and protein combinations of different feeds

CP (%)

ME (MJ/kg
DM) Low (<10) Medium (10-16) High (>16)

E.g., Grass hay, stover, straw, | E.g., Desmodium,
brewer's grain (dry), dry sugar | groundnut hay, barley
Low (<8) cane leaves and bagasse grain, and maize grain

E.g., Brewers/distillers grains; some
legume hays

E.g., Vegetative stages of
Napier, Rhodes, and desho
Medium (8- | grasses, , green maize at milk
10) stage

E.g., Napier, Desmodium, | E.g., Lucerne hay, lablab hay, green
lucerne hay, and sugar oats, green wheat, sweet potato hay,
cane top and cowpea seeds

E.g., Cotton seed and cake, Soybean

E.g., Mature Napier, maize E.g., Wheat grain, barley | seed and cake, sunflower cake,

with seeds, maize bran, maize

, . grain, maize grain, groundnut, wheat bran, Noug cake,
cobs, brewer's grain (wet) and ; :
molasses sorghum grain, sunflower | alfalfa, vetch, tree lucerne, fish meal,

High (>10) meat and bone meal, and pigeon pea

Roughages such as stover, straw and mature grasses fall under the poor quality category due to their large
amount of structural components. Dairy cows are able to make use of such fibrous feeds because of the
presence of rumen microorganisms. An important part of these classes of feedstuff are cultivated forages.



https://www.rumen8.com.au/
http://www.feedipedia.org/

They comprise improved grasses, herbaceous and tree legumes. Like any other food crops, these
cultivated forages require agronomic practices such as selection of varieties, soil type, sowing rate,
harvesting stage. The choice is largely based on those most suited to the soils, climate and local farmer
skills. For a list of cultivated forages see annex 2.

Farmers can choose different strategies to establish cultivated forages in their land:

e Backyard: Involves the growing of forage in farmers’ residential areas/compounds. The strategy
is successful as the forages ar planted close to the farmers’ residential areas and provide the
opportunity to regularly care for the forages. Species suitable for backyard strategy include
Leucaenia, Sesbania, tree Lucerne, pigeon pea, elephant grass, desho grass, etc.

e Undersowing: This is another forage establishment strategy by integrating forage crops with
existing food crops (Maize, barley, wheat, sorghum, etc). It is useful in providing additional feed
and improving soil fertility. To minimize potential competition between the main food crop and
the forage, planting should be carried out after the main crop is well established (E.g., at final
weeding stage).Forage species that fit to such strategy include vetch, lablab, cowpea, desmodium,
trifoilum spp.

48 A ok 4
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o Forage strip establishment: This strategy requires the establishment of narrow strips/lines of
selected forage crops planted between food crops. The strips are established along bunds,
terraces, contour strips, alley farming (planting of legume trees and shrubs in rows parallel to
food crops) and shelter belts. Suitable species include Elephant grass, Guatemala grass, tree
Lucerne, leucaenia, sesbania, gliricidia,

Forage strips Shelter belts

e Oversowing: This is the cheapest way of establishing forage crops without making intensive land
preparation by broadcasting (0.5-1 kg/ha) selected forage seeds into existing private or communal
pastures whose productivity has declined due to overgrazing. Suitable species include verano and
seca stylothanses, siratro, etc.

Oversowing of forage seeds into grazing lands.

In all cases, it is strongly recommended to apply cut and carry system to utilize established forages. This
has a number of benefits including controlling the amount, intensity and frequency of biomass removed,
increases efficiency of forage use by the animal and minimizes forage wastage. For trees the
recommended cutting height is 1 m at 6-8 weeks interval. For grasses, the cutting height shoul not be
lower than 20-30 cm and cut every 4 weeks. For herb legumes the cutting height should not be too low to
negatively affect re-growth (most legumes are cut at 5 cm stubble height). For forage crops management
and utilization, readers should refer to the manual produced by GIZ and others (See useful links provided
at the end of his module).
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Use cut-and-carry system for using established forages

The second class of feedstuff comprises concentrates, which are high energy and/or protein feeds
necessary to meet high milk production expectations. They include grains (Oats, barley, maize, soybean,
etc) and agro-industrial byproducts (Noug, wheat bran, soybean, sesame, sunflower, molasses, etc).
Wheat bran and green maize stock are rich in fermentable carbohydrates. Noug seed cake is a good source
of rumen degradable protein (RDP) while cotton seed cake, brewery’s grain and atella are rich in rumen
undegradable protein (RUP). In high yielding cows these concentrates can be mixed in different
proportions and fed up to 60% of the total diet. Going beyond this level often causes interference in
rumen fermentation in the form of low rumen pH, low milk fat and limits intake due to rumen fill.

Distinguish feed offered on dry matter and as fed basis

The nutrient composition of feedstuffs is expressed on the basis of either dry matter or as fed. Expressions
involving dry matter exclude water whereas those expressed on as-fed basis include water and refer to
feed as normally offered to animals. Box 1 shows formula to convert from one to the other.

Box 1: Conversion of feed dry matter to as-fed and vise-versa
Y%nutrient (as fed) + 100

Y%nutrient (dry) =

%dry matter
%dry mater

1
2
100
3. Amount feed (dry) = Amount feed (as fed) *
4

Amount feed (as fed) = * 100

Y%nutrient (as fed) = * Yonutrient (dry)
%dry mater

100
amount feed (dry)

|
|

|

|

|

|

|

|

|

: %dry matter

I e For example, if a certain feed with 70% DM has 93% TDN on dry matter basis, the equivalent
l amount on as-fed basis is computed as 93*70/100=65% (formula #2). The TDN is reduced because
: water is added when expressed on as-fed basis.

| e If hay has 10% CP on as-fed basis and its DM content is 80%, then the CP level on DM basis is
} calculated as 10*100/80= 12.5% (Formula#1). In this case CP level increased because water is
| removed converting from as-fed to DM).

: e A dairy cow weighing 400 kg and consuming 85% dry matter hay at 3% of its body weight will
: consume about 14 kg hay as fed (formula #4).

|

|

|

|

|



1.2 Estimating Nutrient Requirements of Your Cows

The second step in realizing the milk production potential of dairy cattle is to estimate the nutrient
requirements. The demand can be met from bulk forages (Such as Napier and Rhodes grass, hay, straws,
silages), supplemental forages (such as tree and herb legumes), energy and protein type concentrates
(wheat bran and Noug cake), mineral supplements (Salt) and water.

Daily dry matter intake for maintenance can be estimated from basic intake assumptions, ranging from
1.5% to 3.5%. However, animals also need nutrients for growth, reproduction and milk production. In this
case to account for additional milk production, FAO recommends using the following rule of thumb to
estimate intake on DM basis:

rr—re—e———————- - - —_—_—_—_—_—_—_—_——_—_—_—_——_—_—_—_—_—_—_—_—_—_—_——_—_—_—_—_——_—_—_—_—_—_——_— ————

: Dry matter intake (kg/day)= 6 kg+1%*bodyweight+20%*daily milk production '

For example, three cows each weighing 350 kg and producing 5, 10 and 15 kg milk will require about
10.5, 11.5, and 12.5 kg DM/day, respectively. Cows weighing 400 kg and producing the same amount of
milk will require about 11, 12 and 13 kg DM, respectively. Table 2 shows estimated intake levels based
on body weight and daily milk production.

Table 2: Dry matter intake based on cow body weight and daily milk production

Daily milk production (liter/cow/day)
Body weight
(kg) 5 10 15 20
300 10.0 11.0 12.0 13.0
350 10.5 11.5 12.5 135
400 11.0 12.0 13.0 14.0
450 11.5 12.5 13.5 14.5

This, however, is crude way of estimating requirements as it does not consider many factors such as
quality of nutrients, milk yield and milk fat levels. Based on bodyweight and milk fat content, nutrient
requirement for maintenance and milk production is given in Table 3 and annex 3. Note that on a good
quality forage a cow is able to eat 40-60 kg grass per day and this is enough for 5 kg/cow/day milk yield.
Forage is essential to reduce costs and maintain milk quality (too much concentrate leads to low
milk fat while too much roughages reduces milk yield due to rumen fill). Additional concentrate feeds
should be sought only once good quality forages are unable to meet nutrient requirements for additional
milk production. In this case, for every 1 kg of concentrate consumed by the lactating cow, there should
be additional at least 2 kg milk above the amount of milk obtained from feeding the basal forage.
Concentrates are expensive and therefore should be fed carefully to get the best return on concentrate
purchases. Thus, feeding concentrates is economical provided that the price of 2 kg of milk is higher
than the price of 1 kg of concentrate. The ratio of concentrate to milk should be adjusted periodically
based on the actual prices of concentrate and milk. The most economical level of feeding concentrates is
the point at which the last amount of additional concentrate added to the ration is just paid for by the extra
milk produced by that unit of concentrate.

12



Table 3: Nutrient requirement for maintenance and milk production

Maintenance (per day)

Milk production (per kg milk)

Body

weight TDN ME CP Milk fat TDN ME CP

(kg) (kg/day) (MJ/day)  (g/day) (%) (kg/day) (MJ/day)  (g/day)
200 1.9 34.5 233 2.5 0.255 4.2 72
250 2.2 38.7 258 3 0.28 4.5 78
300 2.5 429 276 35 0.305 4.9 84
350 2.8 47.2 299 4 0.32 5.2 90
400 3.1 51.4 321 4.5 0.34 5.6 96
450 34 55.7 344 5 0.365 5.9 102
500 3.7 60 366 55 0.39 6.2 108
550 4 64.2 389 6 0.415 6.6 114
600 4.3 68.4 411 6.5 0.44 6.9 120

Source: NRC 2011

Water is an essential component of dairy cows’ nutrient requirements without which the targeted milk
production is difficult to achieve. As water is often not considered in the overall milk production strategy,
make sure that clean water is always available freely. Different classes of dairy cattle require plenty of
quality water to maintain proper body functions, control body temperature, undertake essential chemical
reactions and produce milk. Water intake increases with increasing milk production (Table 4). If the
availability of water is a limiting factor (usually the case), a rule of thumb is to supply 1 | for every ten kg
of bodyweight plus 1.5 I/l of milk produced. A cow weighing 300 kg and producing 10 I of milk/day
requires a minimum of; (300/10) + (1.5 x 10) = 30 + 15 = 45 I/day of clean water. This is done using the

following formula:

: production

| Daily water requirement (I)= (0.1*bodyweight)+(1.5*daily milk)

Water needs to be supplied separately as clean drinking water rather than as part of any concentrate

slurry.

Table 4: Water requirement of different classes of dairy cattle

Class Daily water demand (liter)
Calves (<1 year old) 5-15
Young stock (1-2 year old) 15-35
Dry cows 30-60
Lactating cows
e <10 liter/day milk 30-60
e 10-20 liter/day milk 70-100
e 20-30 liter/day milk 90-150

Source: SNV 2017 (Dairy cattle and nutrition management)

13



1.3 Matching Nutrient Requirements with Supplies

The third step in realizing the milk production potential of
dairy cattle is to match nutrient supplies with nutrient
requirements, which is done using ration formulation
procedures. The extent of balance between demand and
supply determines the capacity of the cow to produce
according to her genetics.

There are different approaches used to compute the ration of
animals. These include the Pearson Square method and least
cost ration formulation. The first one is explained below
while least cost approach is beyond the scope of this manual
(for those interested in this approach please refer to the
following link https://www.rumen8.com.au.

Pearson Square method: The approach works for two
ingredients, although it is possible to expand this to more
than two feed ingredients. It is usually applied in cases of mixing feeds rich in energy with feeds rich in
protein. Note that the Pearson Square method is used to combine diets to meet nutritional needs without
considering feed related costs. If cost of feed is also of interest, this has to be done using least cost ration
formulation approaches.

Procedure: Put the desired nutrient to be determined at the center and the feed ingredients at the left (top
and bottom). For this method to work, the desired level of a nutrient should be a value between the
compositions of the ingredients that constitute the mixture.

Example: Mix two rations (Wheat bran with 15% CP and Atella with 20% CP) to have 17%CP level.

wWheat bran{15%) 3 {3/5)*100= 60%
17
Attela (20 2 (2/5)*100=40%
5

e Atellais included at (2/5)* 100= 40% while wheat bran is included at (3/5)*100= 60%
The Pearson method is normally designed to handle two ingredients. In some case it is possible to mix
more than two ingredients provided that the exact proportion of some of the ingredients is pre-determined.

14
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Box 2: Adding wheat bran to correct nutrient deficiencies in teff straw based feeding

To demonstrate how nutrient deficiencies observed in some poor quality feeding systems can be corrected, consider a lactating
cow weighing 400 kg and producing 7 kg milk (3.5% milk fat) in her first 100 days of lactation. The cow is fed poor quality
tef straw at 1.5% intake. The farmer is seeking advice on fixing energy and protein deficiencies using a certain amount of
wheat bran.
Step 1: Estimate nutrient supplies
e  The cow will consume about 400*1.5%= 6 kg/day tef straw
e Based on nutrient composition table, 1 kg DM tef straw supplies 0.44 kg TDN and 36 g CP. Thus, the 6 kg straw will
supply 6*0.44= 2.64 kg TDN and 6*36=216 g CP
Step 2: Estimate nutrient requirements
Based on nutrient requirement table, a 400 kg lactating cow will require 3.1 kg TDN and 321 g CP for maintenance. As
the cow is producing about 7 kg/day milk (3.5% milk fat), there is additional TDN and CP demand for milk production.
This is 0.305 kg TDN*7 kg milk=2.1 kg/day TDN and 84 g CP*7 kg milk=588 g/day CP.
o Total nutrients required for maintenance and production: 3.1+2.1= 5.2 kg TDN and 321+588=909 g CP
Step 3: match requirements with supply
e The difference between requirement and supply is:
o TDN:5.2-2.64= 2.56 kg TDN/day and CP: 909-216= 693 g CP/day
o |If these differences are to be filled in by feeding wheat bran (based on nutrient composition table, wheat bran
contains 0.7 kg TDN and 174 g CP). About 3.66 kg wheat bran is needed (2.56/0.7=3.66) to address energy
deficiency. This 3.66 kg wheat bran will also provide 636 g CP (3.66*174=636 g). There is still a slight CP
deficiency (57 g) as the requirement is 909 g (of which 216 g comes from tef straw and 636 g comes from wheat
bran). Adding about 0.34 kg wheat bran should correct the deficiency. Thus, the amount of wheat bran to be fed to
the cow is about 4 kg/day. If the farmer is planning to feed the cow for two months, he/she has to buy about 2.4
quintals of wheat bran.

As formal ration formulation procedures are seldom used under real smallholder dairy farm situations, it
is informative to use practical examples of filling in nutrient deficiencies noticed in real poor quality
feeding systems. Some illustrative examples of matching nutrient requirements with supply are explained
in Boxes 2-4. Box 3 shows a feeding system based on alfalfa used to primarily correct protein deficiency.

Box 3: Adding alfalfa to correct nutrient deficiencies in wheat straw based feeding

A farmer is feeding wheat straw for his crossbred cow weighting 350 kg and producing only 2 kg/day milk (3% milk fat)
fed at 2.5% of her body weight. This cow is, however, capable of producing up to 10 kg/day milk in her first 150 days
lactation if properly fed. How much this farmer should feed the cow to achieve the target milk production using one of
the following good quality forage options: Elephant grass and Alfalfa?

Step 1: Estimate nutrient supplies
e  The cow will consume about 350*2.5%= 8.75 kg/day wheat straw
e Based on nutrient composition table, 1 kg DM wheat straw supplies 0.44 kg TDN & 36 g CP. The 8.75 kg wheat
straw will supply 8.75*0.44=3.85 kg TDN & 8.75*36=315 g CP
Step 2: Estimate nutrient requirements
Based on nutrient requirement table, a 350 kg lactating cow will require 2.8 kg TDN and 299 g CP for maintenance.
As the cow is producing about 10 kg/day milk (3.5% milk fat), there is additional TDN and CP demand for milk
production. For 3% milk fat, additional nutrient requirements are: 0.28 kg TDN*10 kg milk=2.8 kg/day TDN and 78
g CP*10 kg milk=780 g/day CP.
o Total nutrients required for maintenance and 10 kg milk production: 2.8+2.8= 5.6 kg TDN and
299+780=1079 g CP
Step 3: match requirements with supply
e The difference between requirement and supply is:
o TDN: 5.6-3.85=1.75 kg TDN/day and CP: 1079-315= 764 g CP/day
Based on nutrient composition table, 1 kg DM alfalfa contains 183 g CP and 0.561 kg TDN. About 4.18 kg alfalfa is
needed (764/183=4.18 kg) to address CP deficiency. This 4.18 kg alfalfa will also provide 2.3 kg TDN (4.18*0.561=2.3
kg TDN. Of the total CP requirements (1079 g), about 764 g will be supplied from the 4.18 kg Alfalfa consumed and 315
g from wheat straw. Similarly, about 3.85 kg TDN will be supplied by wheat straw and 2.3 kg TDN by alfalfa (The total
amount of TDN required was 5.6 kg).



Box 4 is based on the use of a bulk forage-elephant grass to correct energy deficiencies observed in what
straw based feeding.

Box 4: Adding elephant grass to correct nutrient deficiencies in wheat straw based feeding

This exercise is similar to the above example except that elephant grass is used as a primary source of energy, instead of
alfalfa. Nutrient supplies from wheat straw and cow demands remain the same as described in Box 3.

Step 1: Estimate nutrient supplies

e The 8.75 kg wheat straw will supply 8.75*0.44= 3.85 kg TDN & 8.75*36=315 g CP
Step 2: Estimate nutrient requirements

e  Total nutrients required for maintenance and 10 kg milk production: 2.8+2.8= 5.6 kg TDN and 299+780=1079 g

CP

Step 3: match requirements with supply

e The nutrient deficiencies are:

o TDN:5.6-3.85=1.75 kg TDN/day and CP: 1079-315= 764 g CP/day

Based on nutrient composition table, 1 kg DM elephant grass contains 0.406 kg TDN and 75 g CP. Normally, elephant
grass is a good source of energy and used to address TDN deficiency. About 4.31 kg DM elephant grass is needed
(1.75/0.406=4.31) to address the 1.75 kg TDN deficiency. This amount will also provide about 323.3 g CP
(4.31*75=323.3 g), which is not enough to fully fill in CP deficiency (764-3213.3=440.7 g CP deficiency).

As alfalfa is a good CP source, this deficiency can be corrected by adding about 2.41 kg Dm alfalfa (440.7/183=2.41).
NB that based on nutrient composition table, 1 kg DM alfalfa contains about 0.561 kg TDN. This additional 2.41 kg
alfalfa will also provide about 1.35 kg TDN.

In the absence of basic skills to carryout ration basic formulation formulations, ready-made prescriptions
involving different feed mixes are indicated in annex 4.

1.4 Common Feed Conservation Practices

Most dairy producers in rural have plenty of green material during the rainy season and face critical feed
problems when the dry season advances. Thus, there is a need to preserve and improve what is available
during the wet season to be used for the lean period. Depending on the prevailing contexts, this is done in
a number of ways such as conserving feed in the form of hay and silage, adding urea, essential
microorganisms and other components to improve the nutritional content of a particular feed. The
following section describes some of these options.

1. Hay Making

Haymaking becomes important in areas that experience seasonality in rainfall.
During the rainy season green feed production is beyond immediate
requirements for livestock while severe shortage is faced during the dry
season. This wide gap necessitates the preservation of excess green feed in the
form of hay. Haymaking is a traditional practice that is easily adopted by
smallholder farmers. It is widely practiced in the form of marketable
commodity in Sululta area of Oromia. However, the quality of hay remains
low due to gaps such as harvestlng over mature grass and extended drying and inappropriate storage. Hay
making involves harvesting, drying and storing grass and legume forages under shade.
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Harvesting stage: The stage of maturing should be at early bloom stage for legumes and 50%
flowering/seed head emergence stages for grasses. The harvest stage also affects moisture contents.

Drying: The final moisture content of hay is important as higher levels lead to growth of molds and
spontaneous burning. At raking and baling, the moisture content should not be more than 15-18%. It is
essential to turn the material for even drying. The drying process needs to be carried out under shade to
retain its greenness and reduce loss of nutrients to direct sunlight and rain. Check the level of dryness by
holding a sample of stems and trying to break them. If the stems bend too much without breaking, it
indicates the presence of moisture above the required level.

One practical problem faced in making hay from legumes is leaf shuttering. This can be minimized by
adjusting harvesting time, applying quick drying under shade and ensuring proper storage.

Storage: Hay should be stored in a well ventilated area without exposing to sun and wind. Rapid
deteriortation in the quality of is experienced when the storage condition is bad such as direct sunlight,
wind, and presence of high humidity that promotes mold growth. Providing minimum shelter for hay
storage is essential. Avoid making flat toped and wide heaps as these are favourable for storing rainwater
that increases mold growth. To allow proper aeration, the floor needs to be raised 30-40 cm from the
ground.

Hay stacks should be thin at the top (left) rather than broad and flat (right)

Losses during haymaking: Losses are observed at harvesting, drying and storage of hay. Some of these
losses are inevitable as they are associated with plant respiration that will continue until the moisture
content is lowered to 40%. Other losses are associated with high moisture content at baling, wilting and
shattering of leaves, and weathering due to improper storage. These losses can be as high as 30% if not
properly managed. Proper storage is essential to reduce further losses. Hay should always be stored in a
sheltered enclosure away from direct sunlight and rainfall. Hay should be stacked on wooden slats to raise
it off the ground and covered with plastic sheeting. Alternatively, hay can be simply stored on a wooden
tripod whereby the hay is placed with the stems lying up and down (not across) the tripod so that the rain
can more easily run off.

Characteristics of good-quality hay: The quality of the hay should be evident on physical examination.

These include: Being leafy and greenish in colour; Have no foreign material mixed with it; Have no bad
smell.
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2. Silage Making

Silage is a wet material produced under anaerobic fermentation of green materials
normally fed to dairy cows. The use of silage for dairy cows is a proven practice but
not widely adopted by smallholder dairy producers in Ethiopia. Like haymaking,
silage is a means of preserving excess green feed produced during the rainy season.
The whole ensiling process takes 3-4 weeks, but longer time is needed in cold
environments due to slow fermentation.

Why silage?
Because it has several advantages:
e Silage is stable product staying for long period of time (Up to 3-5 years)
Unlike hay making, silage making is not weather dependent
Nutritionally higher than hay as the harvesting stage is optimal for plant nutrients
Loss of nutrients is less in silage than in hay (10 Vs 30%)
Less storage space is needed when using silage (10 times space saving compared to hay)

Crops suitable for silage making

Grasses, legumes and some food crops such as maize can be converted to silage. Suitable crops for silage
making should have enough fermentable sugars, dry matter above 20% and fine size that facilitates
compaction without chopping. Grasses are the best materials for silage making. Green maize is also
suitable for making good and nutritious quality silage as it includes seeds. Legume crops can be made into
silage but they are deficient in fermentable sugars and require additional additives (molasses). Large stem
size materials can be made into silage by chopping to a length of 2-2.5 cm.

Controlling the ensiling process

e Choosing the right feed crop (grasses, legumes, cereals-maize, sorghum,
etc), growth stage (for grasses 20-30 cm tall, legumes at 10% blooming and for
maize when the grain is milky), chopping (~2-4 cm). Grass and maize are the
best materials due to their higher dry matter and fermentable organic matter
content. Legumes are rich in protein but low in fermentable carbohydrates
required by the fermenting microorganism. When grasses are combined with
legumes the ratio should not exceed 70:30. When necessary, additives such as
molasses (not exceeding 2 kg/100 kg material), bacterial inoculants and poultry
excreta can be added.

o Drying to the right moisture content (~55-70%): To judge the moisture content, use the squeezing
method. Material that slowly falls apart from your palm is at the right moisture level

e Compacting (as heavy as possible to exclude air circulation by spreading in thin layers), filling
(As quick as possible) and compacting (lengthways to avoid air circulation, pay attention to the
corners), covering the material to avoid air entrance and proper feeding.

Before starting feeding silage to the animals, make sure that the silage is of good quality by checking:
Appearance (not moldy), texture (firm), smell (vinegar), and colour (bright or light-yellow green).
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Choice of silo and amount to be stored
There are different silo types used to silage making (Table 5). The volume ranges from 4 kg to 400 kg,
depending on a specific type of silo. Usually 400 kg silage requires ~1m?® space.

Table 5: Types of silo suitable for small scale dairy farm

Silo type Amount of silage, fresh weight
(kg)

Small plastic bags (30X30 cm) 4-6

Medium plastic bags (105X85 c¢cm) 35-45

Small plastic drum (20 liter) 15-20

Large plastic drum (120 liter) 60-120

Steel drum (200 liter) 140-190

Pits 300-500 kg/ m®

Stacks above ground 200-400 kg/m?

Amount to be stored depends on the planned period of feeding (Box 5).

|
: A farmer is interested to feed maize silage to his two cows for two months at 20 kg/cow/day. Consider 15%
: loss and storage capacity of his pit silo to be 2 m wide and 1 m high. What is the total silage needed for two
| months? What should be the length of his pit?

I e Total silage required for 60 days is: 2*20*60= 2,400 kg

: e 15% loss= 360 kg. Thus, total to be ensiled should not be less than 2,700 kg

I e This amount needs 2,700/300= 9 m?® pit. The width (2 m) and height (1 m) are already given. The
: length of this pit should be (9/(2x1))= 4.5 m. If this length is not suitable and the farmer wants to dig
| two pits, each 2.25 m long, then these two small pits each will have 4.5m?3 size and store 1,350 kg
' silage.

|

Labour is a limiting factor for silage making and make sure that enough labour is available before starting
the ensiling process. As a rule of thumb, to prepare about 2,000 kg silage the total estimated time required
for ensiling is about 10 hours distributed in the following way: Harvesting: 3 hours; Loading and
unloading: 2 hours; Chopping: 1 hour; Filling and compacting: 3 hours; Sealing: 1 hour. This excludes the
time needed for drying and wilting the crops.

1.5 Technologies for Improving the Digestibility of Low-Quality Feeds

Poor quality feeds pose problems to dairy cows due to their poor digestibility, low energy and protein
values and there are means to address these nutritional limitations. These include use of legume crops as
supplements, applying urea, preparing molasses-urea multi-nutrient blocks, essential microorganisms and
hydroponic fodder production.

1. Urea Treatment of low-quality straw

The use of fertilizer grade urea to improve the availability of N in low quality
roughages has been used throughout the world. Urea has 46.6% N, equivalent
to 290 g CP per 10 g of urea as non-protein nitrogen (NPN) source for cattle.
Ammonia is released from urea by the action of microorganisms that inhibit the
low-quality roughage. Treating low quality fibrous feeds using urea may be
prohibitive due to the current price hike for urea. Thus, a decision must be
made based on the opportunity cost of using urea for treating low quality
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roughages. In the event of high urea price, consider using protein rich leguminous forage crops to
supplement such low quality roughages. The procedure for treating straw with urea is given in Box 6.

Box 6: Procedure for treating low quality straw with urea

| |
| |
: o  First prepare hand dug pit (Im wide, 2 m long and 1 m deep). This is enough to |

l store 150-200 kg straw. Alternatively, use airtight plastic bags :

| e  Mix 4-5 kg urea with 10 kg molasses dissolving the mixture in 60 liters of water. |

: e  Thoroughly sprinkled this on 100 kg straw :

| e This is done under anaerobic condition by packing the material in the pit or air tight |

: bags for 3-4 weeks. :

The final quality is affected by several factors including presence of urease, amount of urea added,
moisture content, ambient temperature (~20°C), quality of straw (Poor quality straws have higher fiber
content with effective ammoniation) and level of hermetic sealing.

Caution is needed as excess urea is potentially toxic to the animal. Provide other diets before giving urea
treated straw at levels not exceeding 2% body weight in two portions-morning and evening (Never give it
to claves and monogastric animals).

2. Treating Feeds with Effective Microorganisms
Effective microorganisms (EM) constitute beneficial microorganisms isolated from three groups: Lactic
acid forming bacteria, yeast and photosynthetic bacteria. EM technology is widely used in livestock
feeding and its benefits include increased feed intake and digestibility, increased milk production, and
makes the coat of animals shiny. EM has also the power to neutralize ammonia and reduce odour in dairy
shades/barns. In Ethiopia, EM is being distributed by private companies one of them is Weljijie PLC
located in Bishoftu. The procedures for mixing EM with straws and wheat bran are:

e Add 1 litre activated EM to 1 litter molasses and dissolve this mixture in 18 litre chlorine free

water (Never use chlorinated water)
e The solution is thoroughly sprayed into straws and wheat bran (~50-70 kg)

e Compact the mixture and seal it to allow anaerobic fermentation for 2-3 weeks

Useful Links for Dairy Feeding and Nutrition

e  Training manual for forage development and utilization. G1Z and the MoA, February 2020.

e Highlands Feed and Forage Development Training Manual (Africa RISING project)
file:///C:/Users/User/Downloads/Africa_RISING_Ethiopian_highlands_feed_a.pdf

e Feeding dairy cows (ILRI, Chapters 5-9): https://cgspace.cqgiar.org/server/api/core/bitstreams/87ab41f5-
3b9e-4279-9896-a3da2db5ae54/content

o Dairy cattle feeding and nutrition management (SNV, Chapters 5-10):
https://a.storyblok.com/f/191310/1d09edd9a9/dairy_cattle_feeding_and_nutrition_management_training_m
anual_and_guideline_0.pdf

e Feeding dairy cows, calves, and heifer (ILRI, Chapter 4-8):
https://cgspace.cgiar.org/server/api/core/bitstreams/13ee5db4-0781-4092-a353-72¢3931dce2d/content

o Silage making for smallholder farmers (FAO):
https://openknowledge.fao.org/server/api/core/bitstreams/8b5ebb85-8c06-4641-9e0d-d5bf849922ff/content

e Urea treatment: http://40.65.112.141/AIGR/th/TB%202%20Urea%20treatment%20roughage%20.pdf
Feed composition and dairy least cost ration formulation software: https://www.rumen8.com.au.

e Feed composition database (Feedipedia): https://www.feedipedia.org/
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Module Two: Dairy Breeding and Reproduction Management

When using local dairy breeds, per head and total milk production remain low and the use of exotic
breeds is mandatory to meet the growing demand for milk. This is achieved through selection and cross-
breeding and reproduction management. Successful breeding depends on knowledge about mating
systems and reproduction. This module deals with selection, crossbreeding and reproduction as tools to
improve the genetic make and reproductive performances of dairy cattle.

2.1 Selection and Crossbreeding

Breeding of dairy cows is crucial in securing high yielding replacement heifers. However, as this is not a
standalone intervention, this needs to be aligned with other inputs such as resource endowments
(particularly feeds) and improved management capacity of farmers. Each breed has its own merits that
should be considered in the planning phase. Local breeds in general are resilient to feed shortages and
prevalence of parasites and diseases while the production level is low. On the other hand, exotic breeds
are highly productive but lack resilience capacities to feed shortages and diseases. Thus, a balance must
be strike between the merits and demerits of local and exotic breeds. To strive for both resilience and
increased productivity, selection and crossbreeding are applied.

Selection

Selection involves the use of superior bulls and dams carefully selected based on a set of desirable
criteria, and breed improvement is realized through generations. This relies on the presence of bulls and
cows with desirable traits. In the absence of superior cows and bulls, which is often the case, farmers
should be advised to use crossbreeding where the desired traits from one breed are crossbred with other
traits from another breed leading to rapid genetic improvement.

A good milking cow should have the following qualities.
e Mothering ability:

o Milkyield
o Milk fat
e Udder

o Teat: Average size, squarely placed and points should be straight down. teats are uniform
and cylindrical in shape

o Udder: Non-pendulous with prominent and tortuous vein

o Quarter: Free from lump or injury and all are uniform in size, non pendulous and firmly
attached
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e Body shape

o Overall body should be triangular in shape from neck to back
Deep long body with wide chest
Top line should be straight from the side and wide from the rear
Neck should be long with wide ribs
Skin should be so , shiny and pliable
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e Legsand feet

Hind legs: should be straight and wide apart when seen from behind;

Front legs: should be straight;

Hock joints: should be free from swelling and erosion;

Hooves: should not be elongated and inter digital space should neither be wide apart nor

overriding;
X X 4,

o

X
_ g
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Crossbreeding

Crossbreeding programmes seek to increase exotic blood levels using artificial insemination and bull
services. Admittedly, crossbreeding programmes are rarely aligned with actual management capacities
and resource endowment of farmers. Crossbreeding programmes are carried out using artificial
insemination and bulls. The two exotic breeds used in Ethiopia are Holstein Friesian and Jersey. The
Holstein Friesian is a large breed requiring high input and producing high milk yield. The Jersey breed is
medium sized with high butter fat milk and with relatively good feed conversion efficiency and resilience
capacity.

a. Use of Artificial Insemination (Al)
The Al option is the fastest means of achieving genetic progress as thousands of cows can be inseminated
using recent synchronization techniques. When using Al, superior bulls are already carefully selected
based on records and has low risk of disease transmission. In its current form, Al service in Ethiopia is
very low in terms of conception rate (<30% to 75%). Other limitations of Al include dependency on
liquid nitrogen (a persistent problem across Ethiopia), poor heat detection techniques, and low Al
technician efficiency (insemination and palpating pregnancy-resulting in false positive pregnancy). If
these and other constraints are addressed, the likelihood of Al to be a choice means of achieving rapid
breed improvement is high.

b. Bull service
In areas where Al is inaccessible or not efficient, farmers use common bulls to serve their cows. The
conception rate is relatively higher than when using Al. Age, body size, physical appearance, sexual
desire (libido), scrotal circumference, health (certified vaccination history), maternal history (if known)
and temperament (Docility) are important criteria in selecting breeding bulls. Breeding bulls require high
energy and protein feeding programme to enhance their reproductive capacity. To fully utilize a breeding
bull, it is essential to plan for maximum number of cows and heifer to be served. A rule of thumb is that
properly fed bulls can serve 20-30 cows (1:25 ratio) during a breeding season.
One potential problem with the use of communal bulls is mismanagement (poor feeding, healthcare and
housing with bad floor) and lack of clarity on ownership. Apart from managerial challenges, the
limitation of using communal bulls also poses other technical problems such as risks of reproductive
diseases transmission, high incidence of difficult calving, and potential inbreeding problems. The latter
problem can be solved by rotating bulls between different communities and avoiding mating with closely
related individuals.

2.2 Fertility Management Cycle
The reproductive performance of a dairy cow is a reflection of the joint effects of its genotype and the
environment to which it is exposed. About 80% of the observed variation in fertility is due to
environmental factors (only about 20% is related to genetics) & more than 50% of this environmental
effect variation is explained by nutrition. A proven approach to succeed in fertility management is thus to
improve the feeding programme.
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Figure 1: Fertility management cycle

The fertility of cows is best optimized through careful implementation of the ‘fertility management cycle
which comprises calf and heifer rearing; first mating, pregnancy, and first calving; subsequent mating,
pregnancies and calving, finally culling (Fig. 1). At each stage of a cow’s life, a clear fertility
management plan should be put in place. In the fertility management cycle, there are steps that should be
followed in achieving continuous improvement. These steps include evaluating current reproductive
performances and identifying gaps, assessing scope for improvement, identify options to work with,
implementing the best options, and then reviewing the whole cycle.

2.3 Signs to Detect Heat

Heat detection skill is the single most important factor

e determining Al success. This is done by observing the
® o cow’s behavior and changes in physical signs (Table 6 and
) Fig 3). Standing to be ridden is the only reliable sign of

_ | think my cow is in heat ~ When to inseminate a cow. There are two errors committed
. during heat detection. False positive is deciding to
inseminate a cow as being on heat when she is not in heat.
inseminate her? False negative is failure to detect a cow showing signs of
heat (missed heats).
Time of insemination of cows in heat is a key success factor in Al based breeding programmes. Use the
morning-afternoon (a.m./p.m.) rule: When heat is detected before 6 am in the morning, then inseminate
the cow in the afternoon: When heat is detected after 6 am in the morning, inseminate the cow next day
in the morning. Note that the best time to inseminate a cow in heat is 12 to 24 hours after the onset of
standing heat (Fig. 3). In areas that use bull service, the best time for mating is 3-18 hours after signs of
standing heat are observed (never force the cow to stand still to be mounted by a bull). After
insemination, allow the cow to rest for at least one hour as stress disturbs fertilization of the egg.

but not sure! Should |
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Early heat 8 hours
(3-8 hrs)

Standing heat

Table 6: Signs of heat in cows

Early Optimum Late

Lasts 3-8 hours Lasts 6-18 hours Lasts 3-12 hours

Being restlessness Stands still  when Mounting other

and extra attentive; mounted (this is the animals

standing alone, clearest and most

sniffing; Bellowing. reliable sign of heat)

Mounting  others; refusing to eat, Cooling  down,

Chin resting mowing, sniffing less sniffing

Does not stand Mounting other Bleeding (A sign

when mounted animals, regular of strong heat that
sniffing at is missed)
reproductive  organs

of other cows

Vulva
swollen
Sometimes decline
in milk production

slightly

Vulva swollen with
clear mucus flow
Usually decline in
milk production

Runs away when
mounted

16 hours (6-18 hrs)

Late heat 8 hours

(3-12 hrs)

Bull

Figure 2: Optimum time for inseminating/mating cows in heat

Not all heat signs are equally important in making insemination decisions. Table 7 shows the relative
importance of these heat signs to making decision on insemination.
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Table 7: Relative importance of different heat signs in cows

Sign Importance

Standing to be mounted by others ~ ***x*xkdok

Head mounting Fkkkk
Attempting to mount others Fkkkx
Chin resting Fhx
Vaginal sniffing **
Not willing to be mounted **
Restlessness *
Cajoling *
Soliciting/Seeking attention *
Vaginal mucous discharge *

Successful insemination should result in conception/pregnancy
e This has to be checked regularly as the cow shows signs of heat every 21 days in the absence of
pregnancy
e If no typical sign is observed, call a local Al technician to make pregnancy diagnosis (by rectal
palpation) 60-90 days after insemination

Useful Links for Dairy Breeding and Reproduction
e SNV (Breeding and reproduction, Chapters 1-4):
https://a.storyblok.com/f/191310/dfb291e8al/breed improvement and fertility manageme
nt training manual and guideline.pdf
e SNV (heat detection): https://livestock.africa/wp-content/uploads/2025/02/7.-Heat-detection-
Artificial-insemination-pregnancy.pdf
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Module Three: Lactating and Dry Cow Management
The post-calving period poses both challenges and opportunities. Challenges include tackling declining

feed intake observed after calving and subsequent decrease in body weight. Opportunities include ability
to capture the increasing milk production observed in the early period of the lactation period. Knowledge
about the lactation curve is one of the management tools applied to optimize milk production. The chapter
deals with the lactation curve, changes observed along each lactation stage and implications for practical
feeding of milking cows.

3.1 Understanding the Lactation Curve

The lactating cow needs special care as she is producing milk that drains considerable amount of nutrients
from the feed and her body reserves. Feeding lactating cows is largely guided by the lactation curve (Fig.
3), which generally posses typical ascending and descending trends as the cow progresses from calving to
drying off.

Body reserves Live weight constant Body reserves Dry period
used for — regained for rumen
milk production fDr':r' matter next lactation rehabilitation
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production i E
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Figure 3: Relationship between feed intake, milk yield, and body weight during lactation

Immediately after calving, cows start to produce milk and this continues to peak until 1-2 months after
calving (Peak lactation). During peak lactation, the cow is unable to meet the high demand for nutrients
from the feed consumed due to limited intake. Rather, the cow starts to mobilize her own body reserves
and loss of body weight is inevitable, resulting in negative energy balance (NEB).

3.2. Feeding in the Pre-Calving and Early Lactation Periods

The transition from being pregnant and non-lactating to being non-pregnant and lactating 2-3 weeks
R ) before parturition is challenging for the cow, demanding special

nutritional management. During this period provide adequate amount

of good quality forages and additional concentrates in at least 2

portions (mixing concentrates and roughages by hand avoids rumen

acidosis).
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After calving the dry matter intake drops more rapidly than milk production resulting in higher demand
for energy. In an attempt to reverse this, no abrupt changes in the cow’s diet should be made immediately
around calving. Rather, allow the cow to slowly adapt to high energy feeds during the transition period. It
will be much more profitable to feed good quality forages and concentrates to the cow in the early
lactation than feeding it at a later stage. Concentrate feeding should be started slowly as rapid shift can
disturb the rumen ecosystem leading to acidosis and low milk fat. Continue the feeding regime applied
above for 2-3 weeks post-calving to offset negative energy balance by increasing the amount of forage
and concentrate. Underfeeding during this peak lactation will drastically reduce milk production that can’t
even be reversed by proper feeding at later stages of the lactation curve as the cow gives priority for
restoring body reserves over milk synthesis. Proper feeding during the peak lactation will also help the
cow show estrus for the next service/mating.

3.3 Feeding in the Mid and Late Lactation Periods

Dry matter intake begins to increase in the mid and late lactation stage after peak milk production
declines. It is important to provide good quality roughages during this period to satisfy this increasing
intake.

& At the mid lactation stage (70-150 days) dry matter intake increases
as much as possible to support milk production peak and maintain or
slightly increase body weight. Provide a combination of concentrate
and good quality forage that supports milk production and rebuild
depleted body reserves.

As the cow progresses towards her late lactation (>150 days),
nutrients from feed intake are used for both milk production and
build body reserve. Thus, it is advisable to make adjustment in
quality of diet based on body condition. It is more efficient to
replenish body weight during the late lactation stage than during the
drying off stage. Hence better feed management planning is required at the late lactation stage.

Nutrients from feed intake used for milk production

&

3.4 Feeding during the Drying off Period
: PRE o After months of milking, cows require drying until the next
calving, commonly referred to as the dry period. The dry period
enables a pregnant cow to prepare for the next calving, restoring
body condition and repairing damaged milk secreting tissues.
Two weeks before drying off, reduce milk production by slowly
decreasing concentrate feeding. For low yielding cows stop
milking (so that pressure building in the udder and discourages
milk production) and for high yielding cows apply intermittent
milking. During the eighth month of pregnancy, the cow should
be fed as if she was producing 5 kg of milk and towards the time

SR

[ — =

Nutrients from feed intake ﬁs;d toB‘uﬂd otjy

reserve of calving, as if she was producing 10 kg of milk.

Useful Links for Lactating and Dry Cow Management

e SNV Dairy cattle feeding and nutrition management (Chapter 7):
https://a.storyblok.com/f/191310/1d09edd9a9/dairy cattle feeding and nutrition_management_t
raining manual and quideline 0.pdf
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Module Four: Calf Rearing and Heifer Management

The sustainability of dairy farms depends on its calf rearing and replacement heifer management plan as
both contribute to future dairy expansion. Replacing unproductive culled cows can only be effective if the
farm has a good calf rearing and heifer management plan. Despite its importance, there is still knowledge
gap on calf and heifer management in most smallholder dairy farms. This chapter fills in that gap by
addressing calf feeding in the pre-weaning period and replacement heifer management before and during
pregnancy.

4.1 Calf Rearing

A successful calf rearing begins before the calf is born-when the pregnant
cow is ready to deliver her calf. Close observation and providing clean and
adequate bedding materials is essential preparatory works to produce a
healthy calf. There are many things dairy producers should do after
calving. These include assisting the calf to breath normally (by removing
mucus from nostrils, and holding it by hind legs and winging in case the
calf faces difficulty in breathing). The umbilical cord should be

7 : disinfected using iodine or copper sulfate solution and allow the calf to
take colostrums as early as possible.

4.1.1 Colostrum Feeding

As the calf is born without having antibodies essential to fight against disease causing microorganisms,
the need to enhance the calf’s resistance to diseases is imperative. This is possible through passive
immunity where the calf should be fed the first milk-colostrum immediately after birth. Colostrum has its
own peculiar characteristics such as very thick and sticky with creamy yellow colour and rich in
antibodies necessary to transfer immunity onto calves. The concentrations of protein, vitamins A, D and E
in colostrum are initially about five times those of whole milk. There are two rules to consider in relation
to colostrums feeding.

Rule #1: Feed colostrum to the newborn calf as soon as possible (the first three to six hours after birth is
crucial when the calf needs to ingest at least 100 g of immune-globulin). This ensures timely absorption
of antibodies into the calf’s circulatory system. Normally, cows start to reabsorb immune-globulin into
their udder tissue after the first milking. See the below picture.

Rule #2: Feed adequate amount. Allow about 3-4 liters or if the capacity of the calf’s abomasum is small,
feed 2 liters of good quality colostrum by splitting the feeding into 6-12 hours interval.

Birth 24hrs 36hrs

|  Absorption mm No absorption

a

4.1.2 Feeding for Rapid Weaning of Calves

Once the calf is fed enough colostrum as early as possible and frequently, the overall calf feeding plan
should aim to reduce mortality and ensure fast growth and early weaning. The weaning time is
determined by several factors such as calf weight, early exposure to dry feeds, and age. In most cases, 90
days is the common practice, but early weaning is possible where there is a good calf feeding programme.
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The adopted calf rearing programme should ensure low cost calf rearing by reducing milk consumption
and early switching to good quality forage feeding. This will also help the calf to develop its rumen
papillae. A guide on calf feeding is indicated in Table 8.

4.2 Heifer Management
4 ‘ Heifer management is a continuation of the pre-weaning management of calves.
\n . One of the ever increasing cost of running a dairy farm is associated with
¢ securing adequate number of replacement heifers that allow dairy producers to
retain the best replacements at low cost.

Table 8: Calf feeding programme

Age Milk (liter/day) Early weaner pellets (kg/day)
Colostrum, 1.5 liter

Birth split into 3-4 portions

Day 2-7 4 Handful

0.5-0.75 (small amount of good

Week2-9 5 quality roughage)
Week 10-11 4 1

Week 12-13 3 15

Week 14-15 2 1.5
>Week 16 Weaning 15

Source: SNV-Global Agricultural Development Association. Module 8 Calf Rearing

Heifer shortage is already a huge problem facing many dairy producers across vast areas in Ethiopia,
which is increasingly forcing farmers to retain less productive cows beyond their productive life. There
are two things to be emphasized in heifer rearing. The first is ensuring heifers achieve the required
body weight at first mating and give their first calf at early age. The second is ensuring heifers are
well managed during the entire pregnancy period so that they face no difficulty at the pre and post
calving periods.

4.2.1 Heifer Management before Pregnancy

Until calving, replacement heifers are financial investments as they are non-productive demanding high
maintenance costs without immediate returns. Thus, like calves, they are typical of the future of the dairy
farm and the main goal is to ensure proper growth and shorter time to insemination.

This is achievable provided that from the very beginning a good feeding plan is put in place. The desired
target is to ensure rapid body weight that initiates early puberty. Regardless of age, puberty is reached
when a heifer weighs approximately 40% of her mature body weight. Rapid growth also ensures
successful pregnancy and ease of calving. Age at first insemination, age at first calving and calving
intervals are important indicators of the quality of young stock management. The feeding plan needs to
aim for rapid growth rate to ensure short time for breeding (14-16 months of age or 60% of expected
mature weight). See annex 3 for detail feed requirements of heifers.

4.2.2 Heifer Management during Pregnancy

The pregnant heifer requires nutrients for body maintenance, growth and the growing fetus. Providing
concentrate at 1% of body weight starting about 6 weeks before calving is sufficient to achieve this
provided that they also have access to good quality pasture. As much as practical, avoid over and under
feeding during the pregnancy period. The mammary gland develops between 3-9 months of age, and high
concentrate ration during this period suppresses milk secretory tissue (avoid overfeeding). Underfeeding
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causes low conception rate, poor fetal growth, difficult calving and low first lactation milk yield. The
feeding programme should shorten the interval between weaning and first calving (22-24 months).

Useful Links for Calf and Replacement Heifer Rearing
e SNV (Calf rearing): https://livestock.africa/wp-content/uploads/2024/02/1.-Calf-Rearing.pdf
e SNV (Calf and heifer rearing): https://a.storyblok.com/f/191310/9dac606b70/young stock management -
amharic.pdf
® |LRI (Chapters 6 & 7): https://cgspace.cgiar.org/server/api/core/bitstreams/13ee5db4-0781-4092-a353-
72c3931dce2d/content
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Module Five: Dairy Health Management and Basic Housing Plan

Common dairy health problems observed in smallholder dairy farms include mastitis, milk fever,
reproductive and respiratory problems, calf mortality, gastrointestinal problems, hoof injury and
lameness, and infectious diseases due to low biosecurity measures. Many of these health problems are
aggravated by poor feeding and inappropriate dairy housing practices.

As prevention is always better than cure, dairy cow owners and animal health practitioners are
encouraged to give more focus to health promotion and prevention of the occurrences of health problems
through the application of herd health management and biosecurity measures.

5.1 Mastitis and its Management

Mastitis is an inflammation of the udder of cows, and it is
economically important health problem as it directly reduces milk
yield, and affects the quality and safety of milk. It leads to loss of
functional quarter, incurs treatment costs, leads to discarding of
milk, and possibly causes death of animals. Weak mastitis
prevention and control, poor mastitis treatment outcome, absence
of dry cow therapy, and lack of regular mastitis screening require
due attention.
The pathogenic microorganisms can come from:

¢ Infected cows

¢ Infected milking equipment and farm utensils,

¢ Contaminated environment (floor, feces, feeds, water)

e Infected farm attendants
e Udder injury due to poor housing and floor surface

Depending on the type and severity of infection, there are two types of mastitis: clinical and sub-clinical.
Clinical mastitis is characterized by easily appreciable clinical signs including painful reaction upon
touching the udder/teat, swollen and inflamed udder/teat with abnormal milk color (blood mixed) and
consistency (thin). If it is not immediately treated, many udder cells are destroyed, followed by the
hardening and closing of teat canal and permanent cessation of milk secretion. Sub-clinical mastitis on the
other hand is clinically unappreciable, undiagnosed and left untreated hence silently kills the udder/teat
cells and leads to poor milk quality and safety. When it advances, it eventually becomes clinical mastitis.
As a result, infected quarters can lose up to 25% of their potential milk production and produce poor

quality and safety milk.

Prevention and treatment: The occurrence of mastitis can

Parsonal hygiene
Apply proper hand
washing and
disinfection, wear
clean overall and
boots.

Apply hygienic
milking procedures-
Cow, milking
personnel, milking
area and milking
utensils must be kept
hygienic.

Barn hygiene- Barn
should be washed
and disinfected
regularly

Follow strict
biosecurity
measures- External
and internal
biosecurity measures
need to be applied.

significantly be reduced by applying the following strategies.
Mastitis is treated using antibiotic as prescribed and applied by
a trained veterinarian. It must be noted that due attention is
required when treating mastitis as its outcome depends on the
type and diversity of the pathogens (disease-causing micro-
organisms). Before applying these treatment options, all milk
should be fully emptied. After treatment, milk should be
discarded and strictly follow drug withdrawal period. To
minimize such huge economic loss due to loss of milk, the best
time for mastitis treatment is when the cow completes its
lactation time and becomes dry.
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5.2 Milk Fever and its Management

Mllk fever (Hypocalcemia) is a metabolic disease of high yielding cows around the time of calving. In
Sise sed SNFEE R = dairy cows, during onset of calving and 3 days after calving,
; significant amount of calcium (mainly found in blood and bone) is
excreted to the milk/colostrum and used to build the newborn’s
body/bone. As the result of this the cow enters into calcium negative
balance and develops milk fever. It is easily recognized and
characterized by drop in blood calcium, and leading to severe muscle
& i weakness, sternal recumbence, and lateral recumbence. There are
three stages (stage 1 2 and 3) through which milk fever is manifested. As outcome, it leads to reduced

milk output, quality and safety, death and other health problems.

The main symptoms of milk fever at each stage include:

e Stage 1: cows are standing and ambulatory, become restless, body shaking, shuffle their rear feet
and bellow, if not treated, cows will likely progress to stage 2.

e Stage 2: cows are paralyzed, cannot stand, recumbent on sternum and often tuck their heads into
their flanks (S-shaped curve), dry muzzle, sub-normal body temperature, cold extremities, bloat,
failure to defecate and inability to urinate.

e Stage 3: At stage 2, cows lose consciousness and progressively enter to the point of coma, and
they are unable to maintain sternal recumbence and lie flat on their sides, show extreme muscle
paralysis, become unresponsive to stimuli, severe bloat and worsened vital signs. If not treated
immediately, cows may survive only a few hours.

Prevention and treatment

e The most effective prevention is at stage 1 when cows are still standing and showing mild clinical
signs, which is easy to treat. However, most farmers do not prepare for possible occurrence of
milk fever and they rarely notice signs at stage 1. Rather farmers opt for treating their cows at
stages 2 and 3, which is costly and with high risk of losing expensive cows.

e The most practical and proven method for preventing milk fever is by feeding a low-calcium diet
2-3 weeks before calving.

e Low calcium diet frequently triggers low rumen pH which leads to acidosis. In this case, close
monitoring of unitary pH using litmus paper is essential for making diet adjustments twice a
week.

e For cows with known history of milk fever, a preventive treatment with oral calcium around
calving (12-24 hr.) decreases the risk of milk fever.

Treatment follows appropriate diagnosis and confirmation of the case by a veterinarian. Then, prompt
treatment as prescribed and applied by a veterinarian is highly required. Cows with stage 1 milk fever can
be treated with oral calcium supplementation, if available in the market. While in case of stages 2 and 3,
cows need to be immediately treated with calcium borogluconate, administered via intravenous (V) route
by a trained veterinarian. It is to be noted that there could be relapse after 1V treatment and hence, close
follow up is required.

5.3 Reproductive Health Disorders and Management

The major reproductive disorders affecting dairy cows include abortion, dystocia, retained fetal
membrane, uterus infection, and prolapse (uterine and vaginal). These disorders have direct significant
impact on reproductive performance and milk production capacity of dairy cows. They result in
considerable economic loss to the dairy produce due to slower return of the uterus to normal condition,
reduced reproductive rate, prolonged calving interval, increased cost of medication, drop in milk
production, reduced calf crop and early depreciation of potentially useful cows.
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Dystocia is an abnormal or difficult in birth which is caused by various factors, including cow and fetal
factors. Mismatch between fetus and pelvic size is a major contributor to dystocia. Oversized fetus due to
large bull size, abnormal orientation
(posture, presentation and position), and the
interrelationships of these two factors are
major determinants of dystocia. Non-genetic
factors include age and parity of the cow,
nutrition of the cow during various phases of
gestation, and environmental temperature.

Uterine and vaginal prolapse: Uterine prolapse is the invaginated/ folded gravid uterine horn or vagina
after calving and protrudes from the vulva. It is one of the complications of parturition in cows which
requires immediate and effective case management to ensure the survival,
recovery and continued fertility of the affected animal. It is caused by
prolonged dystocia, paresis, fetal traction, fetal oversize, retained foetal
membrane, hypocalcaemia and other chronic disease.

5.4 Calf Mortality and Management
The newborn calf’s immune system is not well developed as it has not yet exposed to pathogenic
organlsms Diarrhea, pneumonia (bovine respiratory disease) and traumatic injuries are the most common
] calf diseases and causes of calf mortalities. Many
calves die of such problems during the few days of
their life. This is more common in calf born weak and
those calves not fed with colostrum (passive
immunity).

Prevention and treatment: The health status of a calf needs close follow up and supervision by their
owners and veterinarians. Special focus on timely and adequate colostrum feeding, appropriate housing,
keeping the calf in separate and hygienic environment, washing with lukewarm water and towel,
providing heat durmg cold season, vaccination, giving prophylaxis therapy, and applying biosecurity

o Vetermaryaare N measures are required to keep and raise healthy calves. A
VT N ' st ) ( cotostum sick calf needs to be immediately treated following
N eedg ) T——— (= proper diagnosis of the underlying diseases by

veterinarians. Supportive treatments to replace lost fluid,
- electrolytes, and minerals must be given to help the calf
" seseurity | regain its health status. Milk and other palatable

Naval

\ d / 3 ; . . R .
¥ M/ feedstuffs including bottle feeding must also be given to
- o calf.
,.//. Clean -:\‘-_v. P ’.,«/ 7 Regularly \“,,
maternity | e N | clean calf :i
“’\,_ pen / C Clean calf ) andpen /

CEMNC pen
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5.5 GIT and Respiratory Health Problems and Management

Common gastrointestinal tract (GIT) health problems include metabolic disorders (acidosis, alkalosis,
ketosis, frothy and dry boat), parasite infection, inflammation of intestine, inflammation of stomach,
inflammation of liver, bloat, feed impaction/engorgement, intoxication, traumatic injuries, and rupture
and abomasum displacement.
Prevention and treatment: GIT health problems are best managed by the following prevention
strategies.

e Provide clean and healthy feed and water, and practice healthy feeding program
Use of well-designed dairy cow sheds
Application of strategic deworming and acaricide,
Scheduled vaccination and strict biosecurity measures
Give preventive treatment (fluid therapy)
Immediately isolate and treat sick animals

o Keep record of herd/individual cow health.
Treatment for GIT health problems depends on appropriate diagnosis by practitioner veterinarians. Anti-
parasitic, antibiotic, antifungal, anti-protozoan and/or other drugs could be prescribed and applied by
veterinarian. It is essential to provide fluids, electrolytes, minerals and vitamins as a supportive and
symptomatic treatment options. Table 8 provides suggested solutions for GIT problems.
Table 9: Descriptions of GIT health problems and suggested solutions

Descriptions of GIT health problems What to do?
GIT health problems are of many types and forms, and e Apply strategic deworming
include: e Provide clean and healthy feed and water, and practice

healthy feeding program
Use of well-designed dairy cow sheds
e Scheduled vaccination and strict biosecurity measures
e  Give preventive treatment (fluid therapy)
e Immediately isolate and treat sick animals
e Keep record of herd/individual cow health.
e Treatments: Anti-parasitic, antibiotic, antifungal, anti-
protozoan, fluids, electrolytes, minerals and vitamins

o Metabolic disorders (Acidosis, Alkalosis,
Ketosis, Bloat, Feed impaction/engorgement)
Parasite infestations

Intestine, stomach and liver injuries/diseases,
Intoxication,

Traumatic injuries,

Rupture and abomasum displacement

o O O O O

The respiratory system is directly exposed to the external environment where it interacts with the multiple
pathogens such as lung worms, extreme weather, allergens, air pollutants (e.g., ammonia toxicity),
physical insults (e.g., dusts). Aggravating factors include environmental conditions (stress, dehydration),
management practices (poor feeding, transportation, poor ventilation, poor housing and overcrowding),
and toxin (ammonia gas). Common symptoms/clinical signs: Coughing, nasal discharge, difficulty
breathing.
Prevention and treatment: The main prevention and control strategies include:

e Avoid poor housing and overcrowding, inappropriate transportation of animals,
Avoid extreme weather and stressful environmental conditions (stress factors, dehydration),
Regular vaccination and regular deworming to prevent lung worms
Avoid excess accumulation of wastes and toxic substances (ammonia gas)
Proper hygiene and biosecurity measures (avoid dust while cleaning

o Apply proper dairy nutrition program to help boost the immunity of the animals
To apply early treatment, dairy owners must isolate the sick animal and call a veterinarian as soon as
possible when they observe coughing, difficult breathing and abnormal nasal discharge with their dairy
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cows. The veterinarian need to make though diagnosis to identify the underlining cause of illness, and
accordingly prescribe and apply appropriate choice of drugs and management options as soon as possible.

5.6 Lameness and its Management
Dairy cows are huge in size and their mobility depends on the strength and health status of legs and
hoof. Lameness is a clinical sign or pain related to the locomotor system resulting in abnormal
movement and/or posture, and it is caused by inappropriate housing, management, and individual
cow factors. Lameness affects mobility and welfare of cows and leads to reduced milk yield,
reproductive performances and associated considerable economic losses. Most causes of lameness
(70 90%) |nv0Ive hoof lesion, because dalry cow hoof can be easily moistened resulting in
e : excessive wearing, injured and infected by
different pathogens.

Prevention/control and treatment: Hoof health and
lameness is highly associated with housing design,
i S - barn floor condition, space requirement/cow, and barn
hyglene and cleansing, and therefore |t can be prevented by:
e Appropriate housing design and space requirement.
Keep the floor of dairy house rough enough to prevent falling down of cows.
Apply good barn hygiene and disinfection practices to avoid wet and slippery floor.
Apply biosecurity measures to avoid entry and spread of pathogens.
Practice routine hoof trimming to prevent hoof overgrowth and lameness and hoof injury.

e Timely removal of manure and liquid wastes
Treatments include local and/or systemic antimicrobial and/or detergent application, non-medical
management options (e.g., surgical) to be administered by a trained veterinarian.

5.7 Dairy Biosecurity and its Role in Infectious Diseases Control and Prevention

Biosecurity is the application of a set of management, behavioural and physical measures designed to
reduce the risk of introduction, establishment and spread of pathogenic agents to, within and from an
animal population. Biosecurity has five principles: a) Separate infectious and susceptible animals; b) Not
every measure is equally important; ¢) Reduce the general infection pressure; d) Size matters and e)
Frequency matters.

Biosecurity is divided into two broad categories as external and internal. External biosecurity
encompasses all the measures that prevent entry of pathogens to a herd by focusing on the contact points
of the farm with the outside world. It also includes the prevention of the spread of infectious agents from

farms (bio-exclusion). Actions to increase external
biosecurity include:
\ Clinical services (Case
Qj‘ diagnosis and treatment)
Disease prevention and

control (e.g., vaccination)

hygiene and sanitation)

Biosecurity measures (e.g.,

e Purchase cows from farms with an equal or
higher sanitary status and health management.
Additionally, quarantine and check the health status of
purchased cows

e Transport, removal of manure and carcasses-
Vehicles transporting goods should always be empty,
cleaned and disinfected before entering the premises.

e Feed and feeding materials should be
purchased and transported with maximum hygienic and
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safety care. Moreover, water hygiene and treatment is also a significant factor.
e Visitors and farm workers must wear clean herd or flock-specific clothing and footwear and
maintain good personal hygiene.
e Biological and mechanical vectors like rodents, birds and pets may transmit a number of

pathogens either directly or indirectly, and hence, a vermin-control strategy must put in place.
Internal biosecurity entails measures taken to prevent the spread of infection within the herd. Measures
are strongly connected to farm management and are oriented towards controlling endemic infectious
diseases such as mastitis. Internal biosecurity measures include proper disease management, including
correct handling and treatment of diseased animals, proper diagnostics, isolation, disease registration and
improvements in the immunity status of susceptible animals. Attention needs to be given to the calving
time to prevent pathogen transmission through direct and indirect contacts between diseased and
susceptible animals. Proper cleaning of the cow and its environment is helpful in reducing pathogens.
Avoiding stressful conditions such as frequent re-grouping, feed ration changes and overstocking
Working order should be established starting from the youngest healthy animals and proceeding to
healthy mature animals and finally on the hospital pen and in quarantine.
How to apply biosecurity measures? Dairy biosecurity in Ethiopia is uncommon and government
officials and veterinarians give priority to vaccination. Similarly, dairy farmers tend to treat their animals
after they develop sickness, which is expensive and high risk option. With proper installation of
biosecurity measures, it is possible to minimize risks of disease transmission and increase productivity.
Every dairy farm is expected to design, develop and apply context/farm specific biosecurity measures to
prevent entry and spread. The level of biosecurity measures applied can be measured using dairy
biosecurity assessment tools.

5.9 Dairy Farm Location and Basic Housing Design
An appropriate dairy farm location and housing design is an important component of a good dairy
farming and herd health management practices. Many of the communicable and non-communicable dairy
cow diseases are associated with inappropriate farm location and ill-designed sheds. Dairy cows housed
in an |II deS|gned shed do not get fresh air, natural light, and challenged by toxic substances accumulated
; \ within the shed (e.g., ammonia gas) and exposes them to different
diseases such as respiratory health problems, mastitis, hoof and eye
injuries. Before setting up a dairy farm, an appropriate location should
be selected based on agro-ecology, and whether conditions. Points to
consider include availability of land and water for forage development,
access to infrastructure and market outlets, existence of veterinary and
Al services. If possible, it needs to be far away from residence and
industrial areas. The dairy shed must be designed to allow sufficient
ventilation and farm activities (milking, veterinary care, cleaning, Al
services, feed and personnel transport). The housing plan and layout
need to consider appropriateness of the floor, wall, and roof as well as
separate pens (isolating sick animals, maternity, store, formwork room,
etc.) and biosecurity requirements (footbath).
Space requirements: space requirement for calf, heifer, dry, lactating and pregnant dairy cows is key
element that determine the welfare, health status and productivity. Use Table 10 as a guide for estimating
space requirements.
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Table 10: Space requirements for dairy cattle
Floor space/animal

Open area Feeding space Watering space

Type of animals Covered area (m?) (m?) (cm) (cm)

Young calves (<8 1 5 40-50 10-15
weeks)

Old calves (>8 weeks) 2 3 40-50 10-15
Heifers 2 4-5 45-60 30-45
Adult cows 35 7 60-75 45-60
Bulls 12 12 60-75 60-75

Source: ILRI, Dairy training manual for smallholder, India.

Materials used to construct dairy cattle shed, feeding and watering troughs

While constructing dairy cow shed (barn), maximum due attention should be given to floor, wall

and roof designs and construction to entertain the above requirements. Commonly used materials

include the following:

e Wood and wood products; Metallic sheet; Natural stone products; Cement; Bricks (clay and/or

cement bricks); Concrete blocks (made of cement, sand, gravel); Plastic or rubber materials;
Earth as building materials

Important considerations in designing a dairy cattle shed, feeding and watering troughs

e Determine size of shed considering current and future number of dairy animals

e Local availability and cost of materials

e Beneficial for the cows (comfort offered in the form of protection from sun, rain and
wind), safe (provides adequate ventilation) and convenient (does not obstruct with
normal cow and workers movement)

e Following the construction steps accurately

Types of dairy cattle shed, feeding and watering troughs

The following two types of dairy cattle shed, feeding and watering troughs can be adopted by famers to

provide a better housing conditions for their dairy cows.

a) Dairy cattle shed made of wooden materials (low-cost): This is cost-effective and majority of raw
materials can be locally available. However, such shed may not durable and comfortable for the
animals.

b) Dairy cow shed made of cement-based aggregates (high-cost): Such shed seems expensive
because the raw materials (e.g., cement) are industrial products and hence, they are relatively
expensive. However, shed made of such industrial products are relatively durable and comfortable for

the dairy animals.
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a) Shed design
Spacing for adult cow: 2.5m length*1.45m width

Keys: 1=cow standing space
2=floor
3= Gutter and drainage
4=Manure/urine pit
5= feeding trough
6= watering trough
7= calf pen

b) Feeding trough design
Dimensions: 60-70 cm long/cow with 60 cm wide and 40 cm dept

e Slope away from the animal of about 2.5% or 1 in 40.
e Fita piece of wood or galvanized pipe 90 cm above the floor to prevent your animal
getting into the feeding area

39



¢) Watering trough design
Dimensions: water tank made of either cement/concrete, plastic or metallic material of 60cm

height x 50cm length x 20cm depth).

d) Guttering design
Dimension: The gutter may be about 15.0 cm deep at the start, 30-40.0 cm wide with a slope of
about of 2.5 % or 1 in 40 lengthwise. The gutter can lead to a manure and urine pit (60 cm x 60

cm x 40 cm deep) or a bio-gas digester.
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e) Floor design

The floor should be built in such a way that it prevents urine and water flowing towards the
animal or stagnating in pools. The floor can be made of Rammed earth and gravel, Rubble with cement
and concrete where Cement, sand and gravel are mixed in a suitable ratio. For a rammed earth and gravel
floor, a slope of about 3 % or 1 in 30 (towards the gutter) will be required. The main advantage of a
rammed earth and gravel floor is its low initial cost. However, it needs constant maintenance to prevent

the appearance of uneven areas where pools of mud and urine will form.

vV X

Due to lack of slope,
urine is stagnated near

ﬁ‘:’ the cow

i

Due to proper floor
slope, urine flows to the
gutter

The Rubble and cement floor should designed with slope of 1 in 60 (1.5%) towards the gutter.
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f) Calf pen

Dimensions: Calves stay in a pen until about 3 months old so make sure it is big enough which
require a pen with dimensions of about 1.80 m x 1.0 m*1.7m. You can place feeding rack
inside the pen, concentrate trough and bucket for milk/water outside the pen within easy reach.

Key
1=watering trough
= 2=Feeding trough

- 3=Green feed

Useful Links for Dairy Health Management and Housing Designs

MSD Veterinary Manual: https://www.msdvetmanual.com/management-and-nutrition/health-
management-interaction-dairy-cattle/the-health-management-program-in-dairy-cattle

SNV Dairy Cattle Health Management (Chapters 2-7):
https://a.storyblok.com/f/191310/af17f313dc/dairy cattle health_management training_manual
and_quidelinel.pdf

ILRI (Calf diseases) https://cgspace.cgiar.org/server/api/core/bitstreams/24ab3bla-e677-4aeb-
95ha-386367e6f7b2/content

SNV Housing designs: https://a.storyblok.com/f/191310/442f87a45d/kmdp_-
handbook modular_cow_barn_design_for_smallholder_dairy _entrepreneurs_0.pdf

SNV (Housing designs): https://dairyethiopia.com/wp-content/uploads/2015/11/snv-professional-
cow-house-design.pdf

SNV (Housing designs Amharic):
https://a.storyblok.com/f/191310/5170bafa5b/dairy housing and manure management -
amharic.pdf

Gateway to dairy production and products-Animal Health: https://www.fao.org/dairy-production-
products/production/animal-health/en/

A new herd health manual for smallholder dairy farmers in Kenya: https://www.cgiar.org/news-
events/news/new-herd-health-manual-smallholder-dairy-farmers-kenya
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Module Six: Hygienic Milking Practices and Milk Quality Testing

6.1 Hygienic Milking

Milk is highly prone and perishable product easily
contaminated by microbial, chemical and physical
hazards from the environment. Pre-and post milking
hygiene is thus a basic requirement to minimize
microbial, chemical and physical contamination of milk
(hazards) coming from poor milking environment,
cow’s, milking personnel, milking equipment hygiene,
and use of unclean water (See fig). Failure to maintain
adequate hygienic and sanitation practices during
milking contribute to contamination of milk and its
discard from the market associated economic loss.

As hygienic milking practices is associated with cow, barn, personal and milking material hygiene and
use of clean water, the foIIowmg routine activities must be performed before, during and after milking.

Milking procedure

é AP e
N Vel \’%&

o Keep the milking area (barn) clean

o Use clean and safe water for washing

o Use clean and disinfected milking utensils
o Regularly wash the udder and teat before

milking with warm water and also dip the teats with
appropriate disinfectants

o Keep the hygiene of milking personnel

o Apply proper milk handling (covering the
milk, and put it in cold environment, or under shade).

o Transport the milk within short possible

time (2-3hours) to the milk collection center with
maximum care and hygienic condition.

Milking procedure directly affects the welfare and milk output of
the cow. The overall aim is to obtain fresh and safe milk that
fetches high market premium and ensures the health of humans.
Always start from healthy cows to avoid cross-contamination.
The following sequential steps are key in maintaining a healthy
udder.

1. Proper hand washing with detergent/soap

2. Udder washing with mild atiseptic disinfectant and
gently wipe it off with a soft and clean clot/towel

3. Gently massage the teats to stimulate milk let down
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4. Grasp the teat with all the five fingers and pressing it against the palm /full hand milking. Finish
milking within 4-5 minutes

5. This should be followed by stripping

6. Close the teat using the two fingers and then, repeat the same procedure for other teats.

7. Immerse all teats in a disinfectant

6.2 Milk Quality Testing

Cow milk has its own distinct physical, chemical and microbiological characteristics that need to be tested
to measure its quality and safety levels. However, milk, due to man-made and natural process, can be
contaminated and/or adulterated. Such milk contamination and adulteration make the milk of poor quality
and unsafe for human consumption. The quality of milk can deteriorate by pathogens, physical and
chemical hazards before, during and after milking. Factors that contribute to before milking quality
deterioration include the indiscriminate and irrational use of antimicrobials /veterinary drugs/ that leads to
drug residue in milk, which leads to milk rejection and income loss. Problems of milk quality also surface
during milking due to lack of proper hygienic conditions. After milking, quality deterioration is observed
by improper handling, storing and transporting of milk. In areas where it is difficult to deliver evening
milk, the mixing of fresh morning milk with evening milk also leads to quality deterioration. Therefore,
the quality and safety of raw milk need to be tested to check its quality and safety margin.

How is quality and safety of raw milk tested? Raw milk can be regularly tested at milk collection
centers (MCC) and milk processing factory. Apart from this, it is advisable to randomly check milk
quality at farm gate and other critical control points. There are various methods employed to test the
physical/organoleptic, microbiological and chemical quality and safety of raw milk.

Organoleptic test: Organoleptic test is a physical examination of milk and is the first step to evaluate raw
milk. In this procedure, trained individuals evaluate the raw milk using their sense organs (smelling,
visualizing and tasting) by observing changes in milk colour, presence of observable dirty and debris such
as hair or feces and viscosity of milk.

Lactometer test: This test uses an instrument called lactometer to measure the density or specific gravity
of milk. Normal lactometer reading ranges between 26 and 32 and shows normal density of milk while
lactometer reading below 26 or above 32 indicates that the milk is adulterated with water and/or solids.
The procedure for lactometer test is:

1. Thoroughly mix the milk and cool the milk sample at room temperature (at 20°C for 30 minutes)

2. Take sample and gently pour it into 20 ml measuring cylinder

3. Carefully put the lactometer into the cylinder and let it slowly sink down to milk

4. Make sure that the lactometer floats without touching the sides and bottom of the cylinder

5. Make sure that the lactometer stands and then take reading scale at the line that matches the level
of milk surface.

6. Record the milk temperature. Add 0.2 to the lactometer observed reading for every milk
temperature above 20°C and subtract 0.2 to the lactometer observed reading for every milk
temperature below 20°C.

Clot-on-boiling test: This is another simple test used to determine the quality and safety of milk which is
based on heating of milk sample. About 5 ml of milk is poured into a test tube and heated on flame or
immersed in boiling water for about 4 minutes. Milk that is abnormal will clot upon heating/boiling. The
reason for clotting is associated with milk from mastitis positive cow, colostrum or sour milk.

Alcohol test: Alcohol test is a rapid evaluation of milk acidity commonly used by milk processing plants.
It is conducted by mixing equal amount of milk (usually 5 ml) and 70% ethanol alcohol in a test tube. If
the milk is of good quality, there are no signs of coagulation, clotting, or precipitation.
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Useful Links for Milk Quality and Safety

ILRI https://cgspace.cgiar.org/server/api/core/bitstreams/Obaef6fd-e40b-4a83-a21c-
39537d2316f9/content

ILRI/GIZ: https://cgspace.cqiar.org/server/api/core/bitstreams/a4bffba6-1d0e-4624-9b63-
68600d9b721f/content

ILRI (milk collection and testing):
https://cgspace.cgiar.org/server/api/core/bitstreams/098485d3-a5c8-463f-b126-

9d71680e4elb/content

ILRI (milk handling, processing and marketing)
https://cgspace.cgiar.org/server/api/core/bitstreams/lacd136e-736f-4345-8¢c3b-
9f48ab2a34d9/content

ILRi (milk handling and transporttaion):
https://cgspace.cgiar.org/server/api/core/bitstreams/727ef504-5a1d-45e5-aa47-
£606db797615/content

ILRI (Informal milk traders):
https://cgspace.cgiar.org/server/api/core/bitstreams/02078afe-e2e5-49a9-a93d-
3e30b8c9efe5/content

SNV https://livestock.africa/wp-content/uploads/2024/02/3.-Hygienic-Milk-Production.pdf
SNV

https://a.storyblok.com/f/191310/10aa080f2e/hygienic_and quality milk production _traini
ng manual and quideline.pdf
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Module Seven: Nutrient Cycling Through Urine, Manure, Compost and
Vermicompost for Fodder Production

|

Admittedly, there are limited experiences in the use of
organic fertilizers for green feed production in Ethiopia.
This is despite growing concerns over declining soil
fertility and the presence of opportunities to address the
problem using organic fertilizers such as urine, solid
manure, compost and vermicompost. The use of urine
and vermicompost to fertilize soils growing green forage
is not yet adopted at scale comparable to solid manure
use. Thus, more is needed to be worked out and a proof of
concept is required to scale up the use of organic
fertilizers for green feed production. GIZ’s Integrated
Soil Fertility Management (ISFM) project is currently
focusing on ways of expanding the use of such organic fertilizers for the production of highly productive
cultivate forage crops.

7.1 Use of Urine, Solid Manure and Compost

Urine

Urine is rich in nitrogen and other nutrients but its use is not well known among smallholder dairy
producers. Cattle urine contains 95% water, 3% urea and 2% minerals. About 3.5-8 liters/head/day of
fresh urine can be collected from local and crossbred cows.

Urine collection methods

o Direct method involves collecting urine while cattle are urinating using plastic contains.
e Indirect method involves directing urine from the animal to nearby sealed storage facilities such
as cemented pits or container.

Caution needed to minimize loss of nitrogen from urine

Originally, cattle urine is has no microorganisms but gets contaminated with enzymes such as urease
when released to the environment. This enzyme is responsible for the conversion of urea to ammonia,
which leads to loss of nitrogen and poor quality urine. Signs of poor quality cattle urine include a strong
unpleasant typical smell of urine, white residues on appliances (indicating phosphorus loss) and high
salinity. Thus, the following precautions should be exercised:

Use plastic materials

Clean all containers with water and soap

Avoid contaminating urine with soil, feces and other materials that contain urease

Transfer collected urine to clean container

Keep storage containers tightly closed to avoid exposing collected urine to air

Apply frequent shaking of containers filled with urine to prevent the urine from curdling at the
bottom of the container

ogkrwhE

Application methods

Cattle urine should be applied when the soil is moderately moist but not
during periods of heavy rainfall as this leads to substantial loss of
nitrogen. The best time to spray is in the morning or evening (during
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periods of low sunlight) and as soon as the rain stops. Urine can be directly added to the soil or sprayed to
grass blades after diluting with water (1:10) using a watering can/sprinkler.

Solid Manure

Solid manure is another source of nutrients for fertilizing the soil. Both fresh and stored manure is
composed of feces and other debris that enhance the nutrient concentration. Cattle dung contains 1.7-2%
N while dung from sheep and goats contains 1.5-1.8% N.

Compost

Composting is a heat generating process that converts manure, green and dry plant materials into a
valuable organic fertilizer under aerobic condition (in the presence of oxygen). The conversion is done by
microorganisms (bacteria, fungi and actinomyces) when the outside temperature is favourable (should not
be too cold or hot). Cost-wise, it is cheaper organic fertilizer that can easily be applied at smallholder
farmers’ level. Unlike manure, compost reduces the risk of weeds, pests and diseases due to the high
temperature applied during composting. Water and labour are the only limitations associated with
composting.

Composition of materials for composting

o High carbon materials (provide energy source for the growth of the microorganisms): Dry
materials such as hay, stover and straw are added as source of carbon for the decomposing
microorganisms.

e High nitrogen materials (Provide protein source for the growth of the microorganism): Green
materials (especially legumes) and manure provide a good source of nitrogen for the
microorganisms. Excessive green materials will lead to high ammonia production and rotten the
material while too little green material and large amount of dry materials will lead to slow
decomposition process. Thus, maintain 30:1 ratio between the C and N sources (translates to 1:1
ratio by volume)

e Animal dung/slurry Good nitrogen sources for the microorganisms)

e Top soil (rich in microorganisms)

e Ash (source of minerals for the microorganisms)

These materials are mixed in the following proportion: dry materials (40%); green materials (40%);
manure and legume plants (20%).
Heap or pit compost?

e Both heaps and pits used for compost making. When using pits, the depth should not exceed 50

cm while heaps should have 1-1.5 m height.
Regulating temperature and moisture

e The temperature of compost is regulated by turning the material from inside to outside and vice
versa. This allows controlling temperature and replenishing oxygen and water supply.

e The frequency of turning largely depends on the actual temperature rather than on a fixed number
of days.

e Check the temperature of the compost using stick or round bar iron (10 mm diameter and 1.5 m
long) by positioning one end of the rode at the center of the heap as indicated in Fig. 4.

o Rod too hot to hold by hand: Indicates the right temperature levels (55°C-68°C)

o Rod only warm: Indicates the compost is too cold to be decomposed, so increase
temperature by delaying turning. If the hot rod can be held without letting it go, this is an
indication that the temperature is in the lower margin.

e The moisture content is regulated during turning using the squeezing/grabbing method where a
sample is taken from inside and squeezed to check the presence of water droplets (suggests too
much wetting). When the material falls apart, it indicates the compost is dry and needs water.
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e As oxygen is important for breaking down the materials through the microorganisms, avoid
compacting the heap. Both bacteria and fungi attack the woody materials. Fungi populate after the
temperature is lowered from 55°C-68°C to less than 40°C. Coarse materials such as sorghum
stover, tree branches and twigs should be placed at the bottom to a depth of 10-15 cm to allow
adequate air circulation and drain excess water.

As indicated in Fig. 5, the materials are put in three layers:

e Layer 1 (bottom): 20-25 cm thick I layer of dry plant materials 20-25 cm thick: Water or manure
slurry should be sprinkled with a watering can evenly over this layer to make it moist but not
soaked.

e Layer 2: 20-25 cm thick layer of green plant materials without spraying water

e Layer 3: 5-10 cm layer of animal manure mixed with soil, old compost and some ashes.

Topsoil
Greenvegetation
Ash
Dung —————— >
Dry vegetation H‘

Figure 4: Formation of layers during composting

Layers are added to the heap sequentially until the heap is about 1-1.5 meters high. Layers 1 and 2 are
essential to make good compost, but Layer 3 can be left out if there is a shortage or absence of animal
manure. It is important to place one or more ventilation and/or testing sticks vertically in the compost
heap/pit for ventilation and testing the inside temperature. The top part of the heap is covered with dry
grasses and crop residues and in cold weather the sides are covered with soil to prevent temperature
reduction. The decomposition takes 3-5 weeks and the compost matures in 2-3 months in hot and 3-5
months in cold climate. Depending on the inside temperature, turning and wetting are important to tasks
to regulate the process. Table 11 provides some troubleshooting solutions to compositing problems.

Table 11: Troubleshooting solutions for some composting problems

Problem Solution

Compost too wet Spread out materials to dry the materials

Compost too dry Add water to the pile until the pile is
evenly moist (50%).

Nitrogen level too low Add materials high in nitrogen (legumes,
manure) to the pile

Carbon to nitrogen ratio <30 Add carbon rich dry materials to the pile
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Storage of manure and compost

Covering matured compost prevents loss of nutrients due to sun and rain.
Once field application is started, apply it to the soil immediately (NB:
unlike inorganic fertilizers nutrients from compost are released to the soil
slowly). As a rule of thumb, well-decomposed compost should be applied
at a rate that does not damage plants. Generally, manure is applied at rates
that vary from 5-10t/ha, depending on soil fertility and crop nutrient
requirements.

7.2 Vermicompost
Vermicompost is a final humus-like cast material resulting from the ingestion and excretion of organic

materials such as food wastes, green and dry plant
materials by special earthworms. Unlike compost
making, vermicomposting is not a thermophilic process
involving higher temperatures. Rather it is a bio-
oxidation process whereby earthworms (red riggers)
play central role in the conversion process. This can be

= ' done in small pits, concrete tanks and wooden bins.
Despite its  beneficial effects on improving soil properties and increasing
green feed biomass, vermicompost is still at its infant stage as farmers lack the skills needed to feed and
grow the worms and an overall lack of awareness on the economic and ecological benefits of
vermicompost for growing green forage crops.

What Do Earthworms Need?
Earth worms need five basic things:
e Bedding materials
e Food source: Food sources include dry and green plant materials and pre-fermented manures
offered a rate of 1 to 2 times per week rather than daily. Avoid adding fatty and oily foods as
these release ammonias. About 1000 worms can consume 45 kg/week, and if the average
consumption is about 25 kg/week, in one moth this is 180 kg, producing 162 kg vermicompost
e Adequate moisture (60-70%),
e Proper aeration and
e Temperature control (15-35°C).

How to build wooden worm bins for growing worms?

Worm bin materials should be made from local materials such as wooden. The preferred dimension is 50
cm long and wide, and 20 cm high. The box is pierced to have 0.5 cm diameter holes on the top, bottom
and sides. This bin can carry about 2000 worms.

What bedding materials to use?

Carbon rich materials like dried leaves, straw, hay, cardboard, manure and compost can be used as
bedding (should have good moisture absorbance and porosity). Once the bedding materials are finished,
worms are added by scattering onto the bedding. Worms do not like light and close the bin covers. The
worms should not be fed in the first day to help them find their places in the bedding.
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Useful Links for Nutrient Cycling

MoA/ISFMP (Module 5): https://www.moa.gov.et/wp-content/uploads/2024/08/isfm-technical-
manual-complete-nov-16-2020.pdf

Manaure Management (WUR): https://edepot.wur.nl/362491

MoA/ISFMP (Modules 3 & 4): https://www.moa.gov.et/wp-
content/uploads/2024/11/201411 Training-Package-on-Soil-Fertility-Management-Technologies-
for-Woreda-experts-compressed-1.pdf

MoA/SLMP (Manure management): https://www.moa.gov.et/wp-
content/uploads/2025/01/20160512_Brochure-Manure-Management_English.pdf

MoA/SLMP (Vermicomposting): https://www.moa.gov.et/wp-
content/uploads/2025/01/20171020 Brochure-Vermicomposting_English.pdf

MoA/SLMP(Cow urine collection and use): https://www.moa.gov.et/wp-
content/uploads/2025/01/20240101_Cattle-Urine-Manual_English-version.pdf
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Module Eight: Record Keeping
Recording keeping is a planned set of activities dedicated to regular gathering of any dairy farm data and
kept in a written form. The record will serve as reference material to make decision and future plan on the
dairy farm, considering previous dairy farming performances. A pre-requisite for using records is animal
identification using ear tags or any other means. A dairy record can be kept on paper (logbook, formats)
and/or using computer devices. A sample of the basic record formats is given in Table 12.

Table 12: A sample format for record keeping

Breeding Record keeping template
Breed blood level | Age No of Date of Breed of Date of Expected Expected date Remark
parity insemination bull/semen | pregnancy | cavingdate | of next heat
used diagnosis
Feed Record keeping template
Date of feed | Source Cow ID/ No and type | Total quantity | Total Balancein Concentrate Lactation
purchase/ Name of animals bought/produ | quantity stock offered (kg) stage/day
harvest consuming ced (quintal) used (quintal) in milk
the feed (quintal)
Milk production Record keeping template

Date Cow Milk Lactation No and Total Total cash Actual cash | Total Balance Remark

ID/ production | stage/days Destination | Volume generated received Expenses (Income-

Name | (It) in milk of milk sold | sold (It) (Birr) (Birr) expense)

Dairy Health Record keeping template

Date Cow ID/ Breed Age No No Observed Suspected | Treatment/ Vaccination history Deworming Acaricide

Name sick dead clinical signs disease/ management application

case options given
Date Targeted Next Date Next Date Next
disease vaccinati vaccin vaccin
on ation ation
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Calf rearing record keeping template

Breed calf ID/ Date of Sex of calf | Colostrum Health status Weaning
Name birth feeding age
Number of Number of Suspected Treatment/ | Vaccination Targeted
sick calves dead calves | disease/case manageme | date disease
nt options
given

Heifer ID/ Name Breed

Heifer rearing Record keeping template

Age at first mating
(in month)

Age at first calving

Useful links for Record keeping

SNV https://livestock.africa/wp-content/uploads/2024/02/8.-Herd-Record-keeping.pdf
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https://livestock.africa/wp-content/uploads/2024/02/8.-Herd-Record-keeping.pdf

Module Nine: Phased Interventions

9.1 Typology of Target Smallholder Dairy Farmers

When thinking about upgrading a traditional non-market oriented dairy system, it is essential to identify
and implement interventions that support quick win economic gain over short period of time and
sustainability over long period of time (Annex 5). This is done by distinguishing different implementation
phases that span from short-term (1-3 years), medium-term (3-5 years) to long term (> 5years). Based on
their capacity and resource endowments, farmers are categorized into three categories:

Category |: Farmers under this category own crossbred cows but persistently adhere to free
grazing as the uncontrolled grazing pressure increasingly destroys soils and vegetation and
weakens the animals, only adopt limited supplement in the form of poor-quality roughages, do
not adopt improved healthcare and management practices and producing <5 kg/cow/day milk.
The target is to enable these farmers to acquire the necessary knowledge and managerial capacity
levels that help them achieve transition to category Il farmers.

Category I1: Farmers who own crossbred cows, use stall feeding, adopt good quality feeds (often
in the form of concentrates without good quality forages), and producing 5-10 kg/cow/day milk.
It is assumed that farmers in this category apply limited and intermittent feeding, healthcare and
management interventions. The aim is to support them to progress towards the knowledge and
management levels attained by farmers in category Il1.

Category IlI: Farmers who own crossbred cows, use stall feeding, consistently use good quality
feeds in the form of concentrates, and producing >10 kg/cow/day milk. It is assumed that farmers
in this category still lack knowledge and managerial capacity to produce quality milk cost
effectively and close to the maximum genetic capacity of their dairy cows.
It is further assumed that such differences observed between categories are associated with level and scale
of application of knowledge and skills and readiness to bring about behavioural changes. Thus, the project
is able to influence transition from one category to another, say, by providing training, availing necessary
technical and market information and increasing level of awareness.

9.2 Interventions for Achieving Quick Win Economic Gains in Milk Production

The primary focus of these interventions is to motivate smallholder dairy farmers to engage in market
oriented dairy business. These interventions are implemented in the short term and aim to create an
enabling environment that guarantees enhanced performance of smallholder dairy systems in the future. It
is assumed that as a result of successful application of the chosen interventions, productivity (as measured
in terms of per capita increase in milk production and marketing per unit of inputs) will increase
substantially from the baseline. For convenience, these interventions are grouped according to the
classification of farmers described above and for each major intervention (Table 13).
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Table 13: Quick win interventions by category of farmers

Quick Win
Intervention

Category of Farmers

Promote 100% forage based milk production
by improving the productivity of local grasses
using organic fertilizers (urine and manure)
during the rainy-season

Increase hay production using timely harvest
and proper storage conditions

Introduce crop residue improvement
technologies (e.g., urea and EM) and storage
using simple shads and wooden rack for
ventilation conditions

Introduce silage making using pits and tube
plastic silo

e Promote 80:20 forage to concentrate based
milk production
o Fully practice cut-and-carry system to ensure
year-round fresh grass production and
utilization during the rainy season
o Improve local grass productivity using organic
fertilizers (urine and manure) to ensure year-
round supply
e Introduce crop residues improvement
technologies (e.g., urea and EM) and
conservation (hay and silage)
Introduce cultivated grass production using
urine, manure compost and vermicomposting

e Promote 60:40 forage to concentrate based
milk production

¢ Fully practice cut-and-carry system to
ensure year-round local grass production
and utilization using organic fertilizers
(urine, manure compost and
vermicomposting) to ensure year-round
supply

¢ Introduce residue improvement
technologies (e.g., urea and EM) and
conservation (hay and silage)

¢ Introduce cultivated grass production using
urine, manure compost and

Feed (Napier, Brachiaria, Rhodes, Cenchrus, etc.,) vermicomposting (Napier, Brachiaria,
e Introduce silage making using pits and tube Rhodes, Cenchrus, etc.,)
plastic silo ¢ Introduce backyard/under-sowing
improved forage legumes (Alfalfa,
cowpea, lablab, vetch-oats, Pigeon pea,
etc.)
¢ Integrate improved forage production with
irrigation
¢ Introduce silage making using pits and
tube plastic silo
e Support cooperatives to provide
concentrates in bulk
e Launch lactation curve-based feeding
e Apply strategic deworming and acaricide for o Apply scheduled vaccination against common | e Apply strict biosecurity measures (e.g.,
ecto-parasite infestations control with scheduled infectious diseases Dairy shed hygiene and sanitation)
vaccination against common infectious diseases | e Introduce mastitis prevention and control o Apply strict mastitis and milk fever
in the area strategies (shed, cow and personal hygiene) prevention and control strategies (shed,
Health o Introduce monitored calf healthcare practices cow and personal hygiene)

(e.g., colostrum feeding)

o Apply control and prevention strategies of eye
health problems (e.g., avoiding excess
accumulation of ammonia gas)

o Apply scheduled vaccination against
common infectious diseases

¢ Introduce monitored calf healthcare
practices (e.g., colostrum feeding)




Quick Win
Intervention

Category of Farmers

¢ Introduce foot injury and lameness
prevention and management practices
(Regular foot inspection and trimming)

Breeding and
reproduction

Use mass synchronized Al service or
community managed bull service to enhance
exotic blood level to at least 50%

Increase heat detection skills so as to reduce
missed heats, shorten calving intervals

Use mass synchronized Al service or
community managed bull service to enhance
exotic blood level at least to 75%

Improve heat detection skills with targeted
reproduction performance indicators (to be
identified with project beneficiaries)

e Use mass synchronized Al service or
community managed bull service to
enhance exotic blood level above 75%

o Improve heat detection skills with targeted
reproduction performance indicators (to be
identified with project beneficiaries)

e Encourage cooperatives to provide their
own Al services

Introduce simple cow shade models with
proper ventilation and facilities for separate

Provide appropriate housing using locally
available materials that adequately prevent

e Provide appropriate housing using locally
available materials that adequately prevent

Housing urine and feces collection rain, wind and sunlight, but allow adequate rain, wind and sunlight, but allow adequate
ventilation and facilities for urine and feces ventilation and facilities for urine and
collection feces collection

e Encourage to regularly adopt early milking in | e As evening milk is not delivered to MCC due e Support the establishment of mini
the evening so that milk is delivered to the mini to long distance, support the establishment of collection centers close to farmers by
collection centers on time. mini collection centers close to farmers by providing minimum cooling facilities.
e Use food-grade and hygienic milking utensils providing minimum cooling facilities e Encourage early milking of cows in the
e Use clean water for keeping hygienic milking | ¢ Encourage to regularly adopt early milking of evening to deliver milk to the mini
practices (personal, udder/cow, barn and utensil cows in the evening to deliver milk to the mini collection centers on time
hygiene) and apply proper hand-milking collection centers on time ¢ Use food-grade and hygienic milking
procedures ¢ Use food-grade and hygienic milking utensils utensils
Milk quality | e Practice hygienic milk storage and o Use clean water for keeping hygienic milking o Use clean water for keeping hygienic

transpiration (e.g., put the milk under cold
condition and deliver it to the MCC timely using
carts and motorbikes)

practices (personal, udder/cow, barn and utensil
hygiene) and apply proper hand-milking
procedures

o Practice hygienic milk storage and transpiration
(e.g., put the milk under cold condition and
deliver it to the MCC timely using carts and
motorbikes)

milking practices (personal, udder/cow,
barn and utensil hygiene) and apply proper
hand-milking procedures

e Practice hygienic milk storage and
transpiration (e.g., put the milk under cold
condition and deliver it to the MCC timely
using carts and motorbikes)

e Launch quality based milk payment system
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Annex 1: Feed Composition Table

As fed DM basis
in 1 kg product in 1 kg DM
Category Feed type DM (g) TDN (g) CP(g) | TDN (g) CP (g)
Maize grain 900 765 90 850 100
Sorghum grain 900 740 98 822 109
Wheat grain 875 805 122 894 135
Barley grain 900 765 93 850 103
Maize bran 900 695 52 770 58
Wheat bran 900 650 152 722 169
Brewer's gran (wet) 225 166 63 736
Brewer's gran (dry) 900 603 250 278
Concentrates | Molasses (cane) 750 540 30 720 40
Cowpea seeds 900 531 175 590 194
Cottonseed (whole) 900 880 203 978 226
Soybean seeds
(whole) 900 822 372 913 413
Soybean seeds (with
hulls) 910 844 240 928 264
Sunflower seed
(with hulls) 940 1118 116 1189 123
Sunflower head
(whole) 900 733 1140 814 127
Groundnut (whole) 930 997 202 1072 217
Cottonseed cake
(with hulls) 900 755 242 839 269
Groundnut cake
(without hulls) 920 831 455 903 795
Soybean cake 900 760 396 844 440
Sunflower cake 900 713 384 792 427
Noug cake 900 702 282 780 313
Fish meal 910 603 800 670 880
Meat and bone
meal 960 625 453 650 472
Poultry manure 890 480 249 540 280
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As fed DM basis
in 1 kg product in 1 kg DM
Category Feed type DM (g) TDN (g) CP (g) TDN (g) CP (g)
Sweet potato vines
(hay) 865 512 142 592 164
Cottonseed hulls 900 370 3 410 3
Cowpea hay (with
seeds) 910 500 131 550 144
Cowpea straw 910 380 20 420 22
Roughages, | Lablab hay 900 555 149 617 | 168
dry Groundnut hay 920 470 | 118 510 | 128
Berseem hay 900 500 135 550 150
Lucerne hay, late
vegetative 900 570 180 630 200
Lucerne hay, early
bloom 900 540 162 600 180
Lucerne hay, mid
bloom 900 500 153 580 170
Lucerne hay, full
bloom 900 510 135 550 150
Soybean hay 920 525 50 570 54
Soybean straw 870 330 15 380 17
Napier, 40 cm 200 128 20 640 98
Napier, 80 cm 200 107 18 533 90
Napier, 240 cm 250 124 18 497 72
Rhodes, 1 month
regrowth 200 128 18 640 90
Green grasses Rhodes, 1 month
regrowth 230 135 11 590 50
Rhodes, 1 month
regrowth 260 115 5 440 20
Green otas (boot to
milk stage) 200 120 34 602 169
Green wheat (boot
to milk stage) 200 126 33 631 164
Natural
grasses, mixed | Early growing
season 300 190 25 630 82
Mid growing season 300 145 12 490 39
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As fed DM basis
in 1 kg product in 1 kg DM
Category Feed type DM (g) TDN (g) CP(g) | TDN (g) CP (g)
Mid dry season 550 135 250
Tree lucern 200 160 50 800 250
Legumes Vetch 200 140 46 700 230
Pigeon pea 300 195 57 650 190
Desmodium (gren
leaf) 240 140 37 581 155
Alfalfa 906 183
Silages Rhodes grass 240 122 11 508 45
Maize (with seeds) 400 280 25 700 63
Sorghum 260 145 14 560 53
Maize cobs 900 685 19 761 21
Maize husk (sheath) 950 435 4 460 4
Straws Maize stover 850 425 50 500 59
Sorghum stover 900 450 36 500 40
Wheat straw 900 400 32 440 36
Teff straw 920 497 38 540 41
Sugar cane bagasse 910 255 19 280 21
Sugar cane top fresh 400 223 18 558 45
Dry sugar cane
leaves 850 425 22 500 26
Rice straw 900 400 41 440 45
Rhodes hay, early 910 490 34 540 37
Rhodes hay, 1st
cutting 870 425 32 490 37
Pastures Rhodes hay, late
cutting 910 430 470
Star grass 890 445 47 500 53
Guinea grass 910 410 15 450 16
Napier 900 365 68 405 75
Stylo hay 760 440 112 580 147
Desho hay 900 435 36 483 40
Desmodium (Green 850 451 109 530 128
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As fed DM basis
in 1 kg product in 1 kg DM
Category Feed type DM (g) TDN (g) CP (g) TDN (g) CP (g)

leaf) hay
Maize freshh 8
weeks 160 100 16 625 100
Maize, milk stage 200 120 16 600 80
Sorghum fresh
mature 230 115 10 500 45
Sorghum before
flowering 200 115 16 575 80
Desho young
vegetative 263 147 17 558 65
Napier vegetative,
40 cm 200 128 20 640 98
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Annex 2: List of cultivated forage species

Water
Altitude Rainfall Frost Drought logging
Species (meters) | (mm) Soil tolerance tolerance | tolerance Suitable strategies
Grasses
Elephant 2500 800 | Versatile Medium Good Poor Backyard, strips
Mixed pastures,
Rhodes 2400 | 500-600 | Very versatile | Medium Medium Medium grazing areas
Grazed areas,
Buffel 2100 250 | Versatile Medium Very good | Poor mixed pastures
heavier, Mixed pastures,
Phalaris 3000+ 400 | fertile Very good Good Very good strips, backyard
1800- Short term forage
Oats/vetch 3000 600-800 | Versatile Medium Medium Good crops (annuals)
1800- Short term forage
Fodder beet 3000 750 | Versatile Very good Very good | Poor crops (annuals)
Tall fescue 3000 600 | Versatile Very good Medium Good Mixed pastures
Poor-
Cocksfoot 3000 500 | Versatile Very good Good medium Mixed pastures
Herb legumes
Undersowing,
intercropping,
Good (except grazed areas, short
Vetch 3000 400 | Versatile at flowering) Medium Medium term/annual crop
Backyard, short
term forage-pure
Alfalfa 3000 600 | Deep, fertile Very good Good Poor stand
Backyard,
undersowing,
intercropping,
short term/annual
Lablab 2500 400 | Versatile Medium Good Poor crop
undersowing,
Cowpea 2500 300 | Versatile Medium Medium Good intercropping
Undersowing,
intercropping,
Desmodium mixed pastures,
(greenleaf) 2300 700 | Fertile Medium Medium Good grazed areas, strip
Tree legumes
Leucaena to 2000 400 | Fertile, pH6 Fair Good Poor Backyard, stip
Sesbania to 2500 600 | Wide range Poor Fair Very good Backyard, stip
Gliricidia to 1800 900 | Wide range Poor Fair Fair Backyard, stip
backyard, stip,
Tree lucerne to 3000 300 | Light Very good Very good | Poor grazed areas
Undersowing,
intercropping, strip
Pigeon pea to 2600 300 | Light medium | Poor Very good | Poor and backyard
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Annex 3: Nutrient Requirement Tables

Nutrients Required for Maintenance

Body weight TDN ME CP

(kg) (kg/day) (MJ/day)  (g/day)
200 1.9 34.5 233
250 2.2 38.7 258
300 2.5 42.9 276
350 2.8 47.2 299
400 3.1 51.4 321
450 3.4 55.7 344
500 3.7 60 366
550 4 64.2 389
600 4.3 68.4 411
650 4.6 72.7 434
700 4.9 76.9 458
750 5.2 81.2 476
800 5.5 85.4 501

NRC 2011

Nutrients Required for Maintenance and Pregnancy
during the last two months of the gestation period

Body weight TDN ME CP

(kg) (kg/day) (MJ/day)  (g/day)
250 3 57.2 611
300 3.4 61.4 700
350 3.9 65.7 786
400 4.3 69.9 875
450 4.5 74.2 963
500 51 78.4 1052
550 55 82.7 1126
600 5.9 86.9 1223
650 6.3 91.2 1298
700 6.7 95.4 1372
750 7.1 99.65 1447
800 7.5 103.9 1521
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Nutrients Required for Milk Production

Milkfat  TDN ME CP
(%) (kg/day) (MJ/day)  (g/day)
2.5 0.255 4.2 72
3 0.28 45 78
35 0.305 4.9 84
4 0.32 5.2 90
45 0.34 5.6 96
5 0.365 5.9 102
5.5 0.39 6.2 108
6 0.415 6.6 114
6.5 0.44 6.9 120
7 0.465 7.3 126
7.5 0.49 7.6 132
8 0.53 7.9 128
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Annex 4: Alternative Feed Mixtures

In the absence of capacity to compute ration formulation, Tables 1-4 included in this annex can be used to
guide the inclusion of alternative improved forages together with hay, straw, and concentrates. For
example, with good quality grass it is possible to produce up to 7 kg milk and the inclusion of
concentrates, say Noug cake, is justified only when milk production exceeds the 7-8.5 kg/cow/day limit
(Table 1, left side). When the maximum limit of good quality forage (30 kg/day) reaches at low level of
milk production, the need for additional concentrate is needed due to rumen fill effect (in this case 0.5
kg/day Noug cake included when milk production is still at the 2.5-4 kg/cow/day limit, Table 1 right
side).

Table 2 shows a situation where lactating cows are fed a mixture of fresh native grass and improved
forage (elephant grass). According to this table, the fresh local grass is set at 10 kg/cow/day while the
level of elephant grass is progressively increased from 15 to 35 kg/cow/day. The need for additional
concentrate is justified towards the upper milk production limit (>7-8.5 kg/cow/day).

Annex Table 1: Feeding system based on fresh native grass, Noug cake and wheat bran

Milk Grass, fresh Noug cake Milk Grass, fresh Wheat bran Noug cake
(kg/day) (kg/day) (kg/day) (kg/day) (kg/day) (kg/day) (kg/day)

0 0
0-2.5 0--2.5
2.5-4 2.5--4
4-5.5 4--5.5
5.5-7 5.5--7
7-8.5 7--8.5
8.5-10 8.5--10
10-11.5 10--11.5
11.5-13 11.5--13
13-14.5 13--14.5
14.5-16 14.5--16
16-17.5 16--17.5
17.5-19 17.5--19

19--20.5
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Annex Table 2: Feeding system based on fresh native grass, improved forage, and concentrates

Elephant Noug Elephant Wheat Noug
Milk Grass grass cake Milk grass bran cake
(kg/day) (kg/day) (kg/day) (kg/day)  (kg/day) (kg/day) (kg/day) (kg/day)

0 0
0-2.5 0--2.5
2.5-4 2.5--4
4-5.5 4--5.5
5.5-7 5.5--7
7-8.5 7--8.5
8.5-10 8.5--10
10--
10-11.5 11.5
11.5-
11.5-13 13
13--
13-14.5 14.5
14.5--
14.5-16 16
16--
16-17.5 17.5
17.5--
17.5-19 19

19--

Table 3 (right side) is a situation where lactating cows solely depend on hay and straw. In this case, to
avoid rumen fill effect, these low quality feeds are limited to 4 kg/cow/day and the cow’s feed needs are
met from green vetch and limited wheat bran until milk production exceeds the 7-8.5 kg/cow/day milk
production limit.

65



Annex Table 3: Feeding system based on hay, straw, vetch and concentrates

Milk Hay Straw Green vetch Wheat bran Noug cake
(kg/day) (kg/day)  (kg/day) (kg/day) (kg/day) (kg/day)

0-2.5
2.5-4
4-5.5
5.5-7
7-8.5
8.5-10
10-11.5
11.5-13
13-14.5
14.5-16
16-17.5
17.5-19
19-20.5

0.5

Lactating cows on fed on hay alone require additional concentrates once milk production exceeds the 4.5-
5 kg/cow/day limit (Table 4 left side). When good quality forage such as leucaenia or tagasaste is part of
the feeding plan, additional concentrate (wheat bran) is needed only when milk production exceeds the 7-
8.5 kg/cow/day limit (Table 4, right side).

Annex Table 4: Feeding system based on hay, straw, forage and concentrates

Wheat Noug Wheat
Milk Hay bran Cake Milk Hay Straw bran
(kg/day) (kg/day) (kg/day) (kg/day) _(kg/day) (kg/day) (kg/day) Tagasaste/leucaenia (kg/day)
0 6 0 2
0-2.5 8 0--2.5 3
2.5-4 10 2.5--4 5
4-55 10 4--5.5 5
5.5-7 10 5.5--7 5
7-8.5 10 7--8.5 5
8.5-10 10 8.5--10 5
10-11.5 10 10--11.5 5
11.5-13 10 11.5--13 5
13-14.5 10 13--14.5 5
14.5-16 10 14.5--16 5
16-17.5 10
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Annex 5: Interventions by Phase and Category of Farmers

Category | Farmers

Planning INTERVENTIONS
time Feeds Health Housing Breeding and Milk quality and
reproduction markets
ePromote 100% e Application of e Provide eUse mass eUse clean water for keeping
forage based milk strategic deworming improved synchronized Al hygienic milking practices
production by and acaricide for shades using service to enhance o Apply proper hand-milking
improving the ecto-parasite locally exotic blood level at procedures
productivity of infestations control available least to 50% ¢ Adopt hygienic milking
local grasses using | eScheduled materials that | eSupport community- practices (personal,
organic fertilizers vaccination against adequately managed bull udder/cow, barn and utensil
(urine and manure) common infectious prevent rain, service to enhance hygiene)
during the rainy- diseases wind and exotic blood level at | eUse food-grade and
season eDairy shed hygiene sunlight, but least to 50% hygienic milking utensils
elncrease hay and sanitation, allow eIntroduce improved | ePractice hygienic milk
production using eIntroduce bull and adequate heifers with known storage and transpiration
timely harvestand | hiefer health ventilation record (e.g., put the milk under
proper storage screening for e Prepare eImprove heat cold condition and deliver it
conditions sexually-transmitted separate detection skills timely)
eIntroduce crop diseases (e.g., urine and eImprove calving ePractice milk quality and
residue brucellosis) manure interval, 24 months safety testing
improvement elntroduce calf collection eEncourage membership in
Short technologies (e.g., healthcare practices and storage dairy cooperatives and
urea and EM) and (e.g., colostrum pit bulking and delivery of
storage using feeding) milk to collection centers
simple shadsand | eIntroduce metabolic
wooden rack for health problems
ventilation (Bloat, intoxication,
conditions engorgement)
eIntroduce silage control and
making using pits prevention
and tube plastic strategies
silo «Sick animal
eProvide minimum isolation and
20 kg of fresh treatment
grass and 40 liter | e|ntroduce a regular
of clean water pregnancy diagnosis
[cow/day and follow up
eDisease reporting
and seeking for
service
e Continue all e Continue all o Continue all e Continue all ¢ Continue all interventions
interventions interventions interventions interventions mentioned in short-term
mentioned in mentioned in short- mentioned in mentioned in short- | phase.
short-term phase term phase short-term term phase ¢ Introduce quality-based
ePromote 90:10 o Introduce mastitis phase o Upgrade exotic milk payment system at
forage to prevention and o Introduce blood levels to at MCC level
concentrate based control strategies improved least 75% ¢ As evening milk is not
Medium milk production (shed, cow ar_1d floor_ design, | e Implement calf and delivered to MCC due to
e Adopt cut-and- personal hygiene) feeding and replacement heifer long distance, support the
carry system to watering rearing establishment of mini
ensure year-round troughs ¢ Improve calving collection centers close to
fresh grass interval, 18-20 farmers by providing
production and months minimum cooling
utilization facilities.
e Introduce e Encourage to regularly
backyard adopt early milking in the
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Planning INTERVENTIONS
time Feeds Health Housing Breeding and Milk quality and
reproduction markets
improved forage evening so that milk is
production using delivered to the mini
urine, manure collection centers.
compost and
vermicomposting
Long eContinue all Continue all e Continue all e Continue all e Continue all interventions
interventions interventions interventions interventions mentioned in short-term
mentioned in short- mentioned in mentioned in mentioned in short- phase.
term and mid-term short-term phase short-termand | term phase. e Install milk safety
phases Introduce medium-term ¢ Develop targeted procedures and quality
ePromote 80:20 respiratory health phases reproduction testing standards
forage to problems performance
concentrate based prevention and indicators

milk production

eIntegrate food-feed
crops with
emphasis on
legumes (Alfalfa,
cowpea, lablab,
vetch-oats, Pigeon
pea, etc.)

control strategies

¢ Improve calving
interval, 16 months
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Category Il Farmers

Planning INTERVENTIONS
time Feeds Health Housing Breeding and Milk quality
reproduction and markets
Short Promote 80:20 o Apply scheduled eProvide e Use mass ¢ Use clean water for
forage to vaccination appropriate synchronized Al keeping hygienic
concentrate against common housing using service to enhance milking practices
based milk infectious locally exotic blood level at | e Apply proper
production diseases available least to 75% hand-milking
Fully practice e Introduce mastitis materials that e Support procedures
cut-and-carry prevention and adequately community- ¢ Adopt hygienic
system to ensure control strategies prevent rain, managed selected milking practices
year-round fresh |  (shed, cow and wind and bull service to (personal,
grass production personal hygiene) sunlight, but enhance exotic udder/cow, barn and
and utilization e Dairy shed allow adequate | blood level at least utensil hygiene);
during the rainy hygiene and ventilation to 75% e Use food-grade
season sanitation, eIntroduce e Introduce and hygienic
Improve local e Introduce improved floor | improved heifers milking utensils;
grass monitored calf design system, | with known record | e Practice hygienic
productivity healthcare drainage, e Improve heat milk storage and
using organic practices (e.g., feeding and detection skills transpiration (e.g.,
fertilizers (urine colostrum watering e Implement calf and | put the milk under
and manure) to feeding) troughs replacement heifer cold condition and
ensure year- « Apply control ePrepare rearing deliver it timely)
round supply and prevention isolated o Develop targeted | e Practice milk
Introduce crop strategies of eye maternity pen reproduction quality and safety
residues health problems with adequate | performance testing
improvement (e.g., avoiding bedding indicators « Encourage
technologies excess materials, e Improve calving membership in dairy
(e.g., urea and accumulation of ePrepare interval, 20-24 cooperatives and
EM) and ammonia gas) isolated calf months bulking and delivery
conservation o Sick animal pen with e Improve days to of milk to
(hay and silage) | isolation and adequate rebreeding, 90-120 | collection centers
Introduce treatment feeding and days e As evening milk
cultivated grass o Disease reporting wat_e_ri_ng e Improve age at is not delivered to
production using and seeking for facilities first calving, 24 MCC due to long
urine, manure service eAllow dairy months distance, support
compostand o Introduce animal o Improve repeat the establishment
verm_lcompostlng prevention and EXErCISe area breeding, 4 of mini collection
(Napier, control strategies | ¢Build times/conceptions centers close to
Brachiaria, for respiratory appropriate farmers by
Rhodes, health problems feed store providing
Cenchrus, etc.,) o Introduce foot eBuild separate minimum cooling
eIntroduce silage injury and urine and facilities.
making using pits lameness manure e Encourage to
a_nd tube plastic prevention and collection and regularly adopt
silo management storage units early milking in the
eProvide practices evening so that milk
minimum 10 kg (Regular foot is delivered to the
of fresh grass, 35 inspection and mini collection
improved forage trimming) centers.
and 70 liter of
clean water
/cow/day
Medium | e Continue all o Continue all o Continue all e Continue all eContinue all
interventions interventions interventions interventions interventions
mentioned in short- | mentioned in short- | mentioned in mentioned in short- mentioned in short-
term phase term phase short-term term phase term phase.
ePromote 70:30 e Introduce phase ¢ Improve calving eIntroduce quality-
forage to reproductive o Consider interval, 18-20 based milk payment
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Planning

INTERVENTIONS

time Feeds Health Housing Breeding and Milk quality
reproduction and markets
concentrate based | disorders specific space months system at MCC
milk production management (e.g., requirement- e Improve days to level
e Introduce assisted labour in based housing rebreeding, 90 days
mechanical forage case of dystocia, ¢ Improve age at
chopping tools uterus and uterine first calving, 22
e Start lactation membrane prolapse months
curve-based feeding | management) e Improve repeat
o Prepare strategies breeding, 3
for prevention and times/conceptions
management of
milk fever and
other metabolic
disorders
e Introduce
biosecurity
measures
Long eContinue all eContinue all eContinue all eContinue all eContinue all
interventions interventions interventions interventions interventions
mentioned in mentioned in mentioned in mentioned in short- mentioned in short-
short-term and short-term and short-term and term phase term phase.
medium-term medium-term medium-term eIlmprove calving elnstall milk safety
phases phases phases interval, 16-18 procedures and
ePromote 60:40 eRegular health ePrepare months quality testing
forage to screening for isolated pen for | eImprove days to standards

concentrate based
milk production
eIntegrate food-feed
crops with
emphasis on high
yielding grass and
legume varietal
selection;
eMove towards
least cost ration
formulation

specific important
diseases

pregnant cows rebreeding, 60 days

ePrepare eImprove age at first
isolated pen for | calving, 20 months
heifer pen eImprove repeat

breeding, 3
times/conceptions
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Category Il Farmers

Planning INTERVENTIONS

time Feeds Health Housing Breeding and Milk quality
reproduction and markets

Short ¢ milk production e Apply strict eProvide eUse mass eUse clean water

e Fully practice cut- | biosecurity appropriate synchronized Al for keeping
and-carry system measures (e.g., housing using service to enhance hygienic milking
to ensure year- Dairy shed locally available exotic blood level practices
round local grass hygiene and materials that above 75% e Apply proper
production and sanitation) adequately eSupport community- | hand-milking
utilization using o Apply strict prevent rain, managed selected procedures
organic fertilizers mastitis wind and bull service to ¢ Adopt hygienic
(urine, manure prevention and sunlight, but enhance exotic milking practices
compost and control strategies | allow adequate blood level above (personal,
vermicomposting) | (shed, cow and ventilation 75% udder/cow, barn
to ensure year- personal hygiene) | ePrepare improved | elntroduce improved and utensil
round supply ¢ Apply scheduled floor design, heifers with known hygiene);

e Introduce residue vaccination drainage system, record e Use food-grade
improvement against common feeding and eImprove heat and hygienic
technologies (e.g., infectious watering troughs detection skills milking utensils;
urea and EM) and diseases ePrepare isolated elmplement calf and | ePractice hygienic
conservation (hay | elIntroduce maternity pen replacement heifer milk storage and
and silage) monitored calf with adequate rearing transpiration

e Introduce healthcare bedding eDevelop targeted (e.g., put the
cultivated grass practices (e.g., materials, reproduction milk under cold
production using colostrum ePrepare isolated performance condition and
urine, manure feeding) calf pen with indicators deliver it timely)
compost and o Apply control adequate feeding | eImprove calving ePractice milk

vermicomposting
(Napier,
Brachiaria,
Rhodes,
Cenchrus, etc.,)
¢ Introduce
backyard/under-
sowing improved
forage legumes
(Alfalfa, cowpea,
lablab, vetch-oats,
Pigeon pea, etc.)
e Integrate
improved forage
production with
irrigation
e Integrate food-feed
crops with
emphasis on high
yielding grass and
legume varietal
selection;
eIntroduce silage
making using pits
and tube plastic silo
eSupport
cooperatives to
provide
concentrates in
bulk
eLaunch lactation
curve-based

and prevention
strategies of eye
health problems
(e.g., avoiding
excess
accumulation of
ammonia gas)

o Sick animal
isolation and
treatment

eDisease reporting
and seeking for
veterinary service

eIntroduce
prevention and
control strategies
for respiratory
health problems

eIntroduce foot
injury and
lameness
prevention and
management
practices
(Regular foot
inspection and
trimming)

ePrepare strategies
for prevention
and management
of milk fever and
other metabolic

and watering
facilities

o Allow dairy
animal exercise
area

eConsider specific
space
requirement-
based housing

ePrepare isolated
pen for pregnant
Cows

ePrepare isolated
pen for heifer pen

eBuild appropriate
feed store

oBuild separate
urine and manure
collection and
storage units

interval, 16-18
months

eImprove days to
rebreeding, 45-60
days

eImprove age at first
calving, 19 months

eImprove repeat
breeding, 1.5
times/conceptions

quality and
safety testing
eEncourage
membership in
dairy
cooperatives and
bulking and
delivery of milk
to collection
centers
e Asevening
milk is not
delivered to
MCC due to
long distance,
support the
establishment
of mini
collection
centers close to
farmers by
providing
minimum
cooling
facilities.
eEncourage to
regularly adopt
early milking in
the evening so
that milk is
delivered to the
mini collection
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Planning INTERVENTIONS
time Feeds Health Housing Breeding and Milk quality
reproduction and markets
feeding disorders centers.
eProvide minimum eRegular health
10 kg of fresh screening for
grass, 50 kg specific
improved forage important
and 70 liter of clean | diseases
water /cow/day ¢ Attain young
stock mortality to
less than 10%

Medium | e Continue all e Continue all e Continue all e Continue all e Continue all
interventions interventions interventions interventions interventions
mentioned in short- mentioned in mentioned in mentioned in short- mentioned in
term phase short-term phase short-term phase term phase short-term phase.

ePromote 50:50 o Introduce o Apply o Improve calving ¢ Introduce
forage to reproductive appropriate zoning | interval, 16-18 quality-based
concentrate based | disorders (Creating clustered | months milk payment
milk production management dairy ¢ Improve days to system at MCC
» Move towards e Introduce zones/location) rebreeding, 45-60 level
least cost ration reproductive days
formulation disorders e Improve age at first
e Provide minimum | management (e.g., calving, 19 months
10 kg of fresh grass, | assisted labour in e Improve repeat
50 kg improved case of dystocia, breeding, 1.5
forage, 1 kg uterus and uterine times/conceptions
concentrate for every | membrane e Upgrade exotic
2kg additional milk prolapse blood levels above
above 5kg milk management) 87%
obtained by feeding | e Introduce foot
forgae, and 70 liter injury and
of clean water lameness
/cow/day prevention and
management
practices (Regular
foot inspection and
trimming)
o Regular health
screening for
specific important
diseases
e Prepare
strategies for
prevention and
management of
milk fever and
other metabolic
disorders
e Address micro-
nutrient
deficiencies
o Develop
intoxication
prevention
strategies (e.g.,
ensuring feed
safety)
Long e Continue all e Continue all e Continue all e Continue all e Continue all
interventions interventions interventions interventions interventions
mentioned in mentioned in mentioned in mentioned in short- mentioned in
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Planning

INTERVENTIONS

time Feeds Health Housing Breeding and Milk quality
reproduction and markets
short-term and short-term and short-term and term and medium- short-term
medium-term medium-term medium-term term phases phase.
phases phases phases e Improve calving Install milk
ePromote 40:60 Apply interval, 14 months safety
forage to antibiotic, e Improve days to procedures and
concentrate based mineral and rebreeding, 45 days quality testing
milk production vitamin e Improve age at first standards
Integrate food- supportive calving, 19 months
feed crops with treatment for e Improve repeat
emphasis on high highly breeding, 1.5
yielding grass and susceptible times/conceptions

legume varietal
selection

dairy cows and
calves

Attain young
stock mortality
to less 10%

Introduce sexed
semen services
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