Theme 3: Animal Nutrition and Feeding

MONITORING FEEDING MANAGEMENT,

USING KPIs (BASED ON RUMENS)

3.1 Estimating feeding value of fodder & feed on dairy farms

3.2 Sampling feeds & forages/analysis interpretation

3.3 Estimating Dry Matter intake for various breeds/age categories of dairy cattle in the
tropics

3.4 Reviewing feed intake, rumen fill, Body Condition Scoring (BCS)

3.5 Life weight estimation of cows

3.6 Rumen fermentation

3.7 Mineral & vitamin requirement, guidelines

3.8 Manure scoring and evaluation

3.9 Guidelines for ration calculations for various breeds, heifers, lactation stage (Rumen8)
3.10 Use of Rumen8 software for ration calculation

3.11 Optimization of ration with Rumen8

3.12 Feeding management guidelines

3.13 Feeding management of dry cows/close up

3.14 Feeding systems

3.15 Metabolic disorders
3.16 Scoring locomotion and hoof condition

3.17 Mycotoxin in dairy cattle nutrition
3.18 Heat stress in dairy cattle nutrition
3.19 Monitoring feeding management, using KPIs (based on Rumen8)




1. You will learn about (learning
objectives):

1 How to identify the key performance
indicators (KPIs) in feeding dairy cows.

J The KPIs in Rumen8 and factors that
affect them.




2. Background

* Rumen8 is a free access software application
that allows the user to design rations with
guided parameters that aim at making healthy
formulated animal ration.

Rumen8

e  Further reference: J
i 3.9.: Gwde.lmes for ra'Flon calculations for various Easy cattle diets
breeds, heifers, lactation stage (Rumen8) By Martin Staines and Richard Morris
ii. 3.10.: Use of Rumen8 software for ration Sl
calculation. , Regitored o]

Copyright © 2000-2020 Rumen8 Nutrition Pty Ltd.
All rights reserved.

Start up completed, opening the Rumen8

ses” Window...

* Screenshot of the opening page of the rumen8 software.



2.1 Background Cont’d...

 KPIsis an abbreviation of key performance indicators, which refer to a set of quantifiable measurements
used to gauge overall performance.

* Insome instances in Rumen8 software, color codes are used to represent performances; for example while
making a ration;
i.  Red - Under supply,

ii. Green - meets the requirement/demand,
- Oversupply/exceeds the animal

Over supply




3. Rumen8 measures of performance

 Key performance indicators in Rumen8 can be divided into three categories;
i. Feedingredient KPIs
ii. Ration KPlIs
iii. Feed cost KPIs




4. Feed ingredient KPIs

* The feed ingredient has measures of quality ez

of the ingredient, that is populated after a

feed analysis or estimated by an expert

based on their experience and expertise.
 To do this or view the feed parameter in

Rumen 8, follow the following steps;

- Click on the tab ‘Edit’ on the Rumen8 landing
page, then click the option ‘Edit Feeds’. A
pop-up screen will appear with several tabs,
select the tab ‘Manage feeds’ the display will
appear as shown on the picture.

- On theright-hand side after selecting a feed
ingredient the parameters of quality are

displayed (Red box).

Manage feeds Manage mixes Manage libraries and Ingredient visibility

Category  Name

cm
GFrg Napier fresh 60 cm
GFrg Napier fresh mature > 120 cm

Napier fresh mature

Sur ulled CF 0g/kg
Surflower seed meal non dehulled CF
Surflow

meal non dehulled CF g
meal partly dehulled CF < 200-240 g
meal partly dehulled CF < 200-240 ¢

Edit

Maize bran

1. Feed management category

(O Grazed pasture () Grazedother (O Hay
(O Concentrate ) Additive © Bvproduct

2. Feed protein type

© Other non-forage

() Other forage

3. Feed particle size classification
© Concentrate

DM (g/kg)

() Forage

887

ME (M.J/kg)

CP (a/kg)
Fat(a/kg)
Ca (g/kg)
P (a/ka)
Mg (g/kg)
K (a/ka)
Na (g/kg)
Cl (g/kg)
S (ghka)
DCAD

100

0.0

1.9

62
1.9
35
22
7.3
0.8
0.0

aN 0.08
bN 0.92
cN 0.02
ADIN (g/kg) 10
Caabs 0.60
P abs 0.70
Mg abs 0.16
Max feeding

rate (g/kg) —_—
Wet density

(kg/m3) .
Source SNV Team

O Silage

(O Distillery byproduct

NDF (g/kg)
eNDF in NDF
Starch (g/kg)
Sugar (g/kg)
Ash (g/kg)

Cost (Ushit DM)
Cost (Ushit fed)
Losses (%)

Cost +loss
Cost +loss. fr

Comment @ Ruminal acidosis risk (isk level depends on ma

Required feed parameter names are in bold
Units are on a DM basis unless shown otherwise

Okay

Cancel




4.1 Feed ingredient parameters

* The feed ingredients’ measure of quality is
expressed in the following parameters (red

box);

= DM - Dry matter of the feed (g/kg as fed)

=  ME - Metabolizable energy (MJ/Kg DM)
=  CP- Crude protein (g/kg DM)

=  Fat-(g/kg DM)

=  NDF - Neutral detergent fiber(g/kg DM)
=  Starch - (g/kg DM)

= Sugar - (g/kg DM)

=  Ash contents - (g/kg DM)

e  We will select Maize bran and view its
parameters as an example.

() Grazed other () Hay () Silage
() Additive (®) Byproduct

eed protein type

(®) Other non-forage

() Other forage

3. Feed particle size classification
(®) Concentrate () Forage

() Distillery byproduct

DM (g/kg)
ME (MJ/ka)
CP (g/kg)
Fat(a/kg)
Ca (a/ka)
P (alkg)
Mg (g/ka)
K (a/ka)
Na (g/kg)
Cl (g/k)
S (g/ka)

pcap | |

an
o
on
ADIN (glkg)
Ca abs
Pabs

Max feeding I:l

NDF (a/ka)
eMDF in NOF
Starch (a/kag)
Sugar (g/kag])
Ash (g/kg)

Cost (Ush/t DM)
Cost (Ush/t fed)
Losses (%)

Cost +loss
Cost +loss. fr

800

=]
=1 | |

9019
2000

rate (g/kg)

Wet density

wetdensiy [ |
Source |SN‘u" Team

Reguired feed parameter names are in bold
Units are on @ DM basis unless shown otherwise




4.2 Dry matter composition of a feed ingredient

 The Dry matter represents everything contained in the

Edit
feed sample except water/moisture. Name  [Maize bran
. . . . 1. Feed management category
*  For this example, maize bran contains some moisture OGrazedonsiwe O Groedater O Hay O Sisae
. . . (") Concentrate () Additive (® Byproduct
and the dry matter content in a kilogram of the feedis ~ ~ -
0.887kg or 887gms (red box). Therefore, moisture ® Other nor-forsge
. () Other forage () Distillery by
content is 1kg-0.887kg=0.113kg. s Fecd vt oo chomeeation Energy
* The nutritive value of feeds and fodder is found in this _ ©Ceste O Fome Protein
dry matter part. The dry matter composition contains; |omem ; . Fiber
=  ME - Metabolizable energy (MJ/Kg DM) :E:”;]"“” % Vitamins
"  CP - Crude protein (g/kg DM) o) R Dry Matter
= Fat-(g/kg DM) Ca (gika) Caabs
=  NDF - Neutral detergent fiber(g/kg DM) P (gkg) P abs
- _ Mg (a/kg) Mg abs
_ :tarCh (g/|<ngDl\l>I/|) K {alka) -7_3 Ir_\:?:(f;ic;i]ng
ugar - (g/kg DM) Na (gl etdensity [ ]
=  Ash contents - (g/kg DM) Cl (glkg) (kgim3) Minerals
S (gha) Source  [SWVTeam

i i i Commen uminal acidos
Further reference: Estimating DMI for various breeds/age ~ *=° B * & [Fumna aie —

Required feed parameter names are in bold

Categories Units are on a DM basis unless shown otherwise



4.3 Metabolizable Energy of a feed ingredient

Edit

*  The metabolizable energy (ME) is the amount of Neme | Mareben

energy available from a feed once energy from (el nastea i) GrezonrealL G O silace

. () Concentrate () Additive (@) Byproduct

faces, urine and gases has been subtracted. > Feed protein type

e Essentially, ME is energy left for your cow’s body @ Other non-forage
. . . Other forage Distillery byprodu
to use once all digestion is complete. oo O bt .

3. Feed particle size classification

* For maize bran, in one kilogram (1kg) of dry © Concentrate O Forage
matter, ME is estimated at 11.9 Mega joules (MJ).

N NDF (oo
* Forages generally have a low supply of ME while 9| | bN oNDF in NDF
concentrates generally have higher ME. oN Starch (a/ka)

Fat (o ADIN () Suger (k)

ca 0ho) Casbs pe @

P (g/kg) P abs 0.70|  Cost(Ushit DM)

Mg (g/ka) Mg abs Cost (Ush#t fed)

-3 Maxfeedi 5

K (g/ko) Moxioname [ ] tossesce [ 0]

Na (g/kg) Wetdensity [ | Cost +loss 3019

Cl (g/kg) (kg/m3) SrESan 8000

S (a'kg) Source |SNV Team |

DCAD E I:l Comment & |Huminal acidosis risk {isk level depends on ma|

Required feed parameter names are in bold
Units are on a DM basis unless shown otherwise Okay Cancel



Edit

4.4 Crude Protein of a feed ingredient Name  [Msize bran
1. Feed management category
) () Grazed pasture () Grazedother () Hay i) Silage
* The crude protein (CP) content of a feed sample O Concentrate O Addifive ® Byproduct
represents the total nitrogen (N) in the ration, 2. Feed protein type
which includes only true protein but also non- © Other non-forage
. . (O Otherforage O Distillery byproduct
protein nitrogen e.g. Urea. 2 Feed o tte e oot
. . . = pal e size classification
*  For maize bran, in one kilogram (1kg) of dry @ Concentrate () Forage
matter, CP is estimated to be 0.1kg which is 100g
(red box) DM (a/ka) 887 aN NDF (g/kg)
. " _ . ME (MJ/kg) bN eNDF in NDF 339
*  During ration calculation, a user should consider a BT o] e et ok
. . . nc a'rg
feed ingredient that can supply both ME and CP = o Sugar (a/ka)
at a low cost. Ca (ghkg) Ca abs Ash (g/kg)
P (g/kg) P abs 070|  Cost(UshiDM)
Mg (a/kg) Mg abs Cost (Ush/t fed)
-l il feedi 2
K (ahka) Moxiare [ | tossesea [ g
Na (ghka) Wetdensity [ | Costiless 9019
Cl (g/kg) (ka/m3) Cost +loss. fr 2000
3 (g/kag) Source |SM‘-.-f Team |

DCAD H I:I Comment G')\|Hl_|min-al gcidosis risk (fzk level depends on ma|

Required feed parameter names are in baold
Units are on a DM basis unless shown otherwize Okay Cancel



4.5 Fat quantity of a feed ingredient

 Fats arerich in energy and can be used to supply
energy and contains 2.25 to 2.8 times the energy
found in carbohydrates and are highly digestible.

 Fatis added to rations to boost energy levels
when intake may be limited.

* For maize bran, in one kilogram (1kg) of dry
matter, fat content is 0.062kg which is 62g (red
box).

Edit

MName

|I"."|aize bran

1. Feed management category
(C) Grazed pasture () Grazed other () Hay () Silage

() Concentrate

i) Additive i®) Byproduct

2. Feed protein type

(®) Other non-forage
() Other forage () Distillery byproduct

3. Feed particle size classification

(®) Concentrate () Forage
DM (g/ka) aN NDF (g/kg)
ME (MJ/ka) bN eNDF in NDF 339
CP (a/ka) cN Starch (g/kg)
| Fat(a/ka) 62 |ADIN (oikg) Sugar (glkg)
Ca (g/kg) 19| Caabs Ash (g/kg)
P (a/ka) P abs 070]  Cost (Ushit DM)
Mg (g/kg) Mg abs Caost (Ushit fad)
Na (g/ka) vetdensity [ | Cost +loss 3019
Cl (gkg) (kgim3) Cost +loss. fr 2000
S (g'kg) Source |SNV Team |
DCAD H |:| Comment & |Huminal acidosis risk {isk level depends on ma|

Reguired feed parameter names are in bold
nits are on a DM basis unless shown otherwise Okay Cancel



4.6 Neutral Detergent Fibre of a feed ingredient

 The neutral detergent fiber (NDF) is the fiber content Edit

in the dry matter. e LM:::;:;MMW
*  For maize bran, in one kilogram (1kg) of dry matter, O Grezedonste O Grazedother O bav O Slawe
. . . . . () Concentrate () Additive (®) Byproduct
NDF content is 0.44kg which is 440g (red box) i.e. in > Food protein type
the percentage of dry matter is 440/1000 X 100%= @® Other non-forage
44% (") Dther forage () Distillery byproduct

3. Feed particle size classification
(®) Concentrate i) Forage

oM (o " [ or oo
ME (MJ/kg) bN 0.52]  oNDF in NDF 339
CP (afka) 100] <N Starch (g/kg)
Fat (g/kg) ADIN (gkg) Sugar (g/kg)
Ca (g/kg) Ca abs Ash (a/kg)
P (g/ka) P abs Cost (Ush/t DM)
Mg (g/kg) Mg abs Cost (Ushit fed)
= Max feedi 5
K (o)) Moerard | tessesco [ 0
Na (glka) Wetdensity [ ] Costrless 9019
Cl (g/kg) (kaim3) srElEIeE 8000
3 (gikg) Source |SN‘I.-" Team |

DCAD E |:| Comment @ |Huminal acidosis risk (fisk level depends on rna|

Reguired feed parameter names are in bold
LUnits are on a DM basis unless shown otherwise Okay Cancel




4.7 Starch content of a feed ingredient

 Thisis readily available as a source of energy.

 For maize bran, in one kilogram (1kg) of dry
matter, starch content is 0.354kg which is 354g
(red box) i.e 35.4% of the dry matter of maize
bran.

Edit

Narme |Maize bran
1. Feed management category
() Grared pasture  (_) Grared other () Hay () Silage
i) Concentrate () Additive (@) Byproduct

2. Feed protein type

(®) Other non-forage

() Dther forage () Distillery byproduct
3. Feed particle size classification
(®) Concentrate () Forage

DM (g/ka) 37| aN NDF (g/ka)
ME (MJ/kg) bN eNDF in NDF 339
CP (g/kg) cN 0.02 I Starch (a/ka) 354
Fat(g/kg) ADIN (glkg) 10| " Sugar (a/ka) 22
Ca (glka) Ca abs Ash (g/kag)
P (g/kg) Pabs Cost (Ush/t DM)
Mg (alka) Mg abs Cost (Usht fed)
Na (gha) Wetdensity [ ] Costrloss 9019
Cl (alkg) (kg/m3) Cost +loss. fr 2000
3 (o'ka) Source |SN‘-.-" Team |
DCAD E I:I Comment & |Hum|na| acidosis risk rsk level depends on ma|
Reguired feed parameter names are in bold

Units are on a DM basis unless shown otherwise Okay Cancel



4.8 Sugar content of a feed ingredient

e Sugaris a natural component of the diet of dairy
cows. The sugars consumed have been from
pasture and hay, which are naturally high in
sugars.

* For maize bran, in one kilogram (1kg) of dry
matter, sugar content is 0.022kg which is 22g
(red box).

Edit

Name |Maize bran
1. Feed management category
() Grazed pasture () Grazed other () Hay () Silage
i) Concentrate () Additive (®) Byproduct

2. Feed protein type
(® Other non-forage
(") Other forage (") Distillery byprodudt

3. Feed particle size classification
(@) Concentrate () Forage

DM (a/ka) 337 aN NDF (g/ka)
ME (MJ/kg) bN eNDF in NDF 339
CP (g/ka) 100 N Starch (g/kg
Fat (a/ka) ADIN (alkg) Sugar (g/kg)
Ca (glka) Caabs 060|  Ash (alka) 39
P (ghkg) Pabs 0.70]  Cost (Ushit DM)
Mg (a/kg) Mg abs Cost (Ushit fed)
e I
Na (g/kg) wetdensiy [ ] Cost +loss 9019
Cl (alka) (kgim3) Cost +loss. fr 2000
3 (g/ka) Source |SN‘ur Team |
ocaD I:I Comment & |Huminal acidosis risk fisk level depends on ma|

Reguired feed parameter names are in bold
IUnits are on @ DM basis unless shown otherwise Okay

Cancel



4.9 Ash content of a feed ingredient

 Ashis the residue containing inorganic minerals
elements of a fed sample, determined in a
laboratory.

* For maize bran, in one kilogram (1kg) of dry
matter, ash content is 0.039kg which is 39g (red
box).

Edit

Name ||"-'1aize bran
1. Feed management category
() Grazed pasture () Grazedother () Hay () Silage
() Concentrate () Additive (®) Byproduct

2. Feed protein type
{®) Other non-forage
() Otherforage () Distillery byproduct

3. Feed particle size classification
(®) Concentrate () Forage

DM (g/kg) 837 aN NDF (g/kg)
ME (MJ/kag) 115/ bN =NDF in NDF
CF{afka) cN Starch (glkg)
Fat (g/ka) ADIN(ghg) | 10| _sygacigi [ 22l
Ca (aka) Ca abs I Ash (akg)
P (a/kg) Pabs | 070] “Cost(UshkDM) | _ 9019]
Mg (gkg) Mg abs Cost (Ushit fed)
o e R -
Na (g/kg) \wet density I:I e 013
Cl (ghka) (kgim3) Cost +Hoss. 3000
S (a/ka) Source  [SNV Team |

DCAD g |:| Comment @&, |Huminal acidosis risk frisk level depends on ma|

Required feed parameter names are in bold
IUnits are on @ DM basis unless shown otherwise Okay

Cancel



5. Ration formulation KPlIs

(N A3 . .
* The Diet tab will ShOW hOW the ration matCheS Dairy Diet  Dietdetail Price Feedcost Compare Splitherd Motes
the animal’s requirement i.e. how good is the

i . Dry Matter Intake 100 % Limit
ration to meet the cow’s requirements. e — |
* Once you enter the quantity of the feeds Metabolisable Energy 100 % Regt
ingredients a red bar will appear on the screen — |
and the bar will turn green if the ration meets Metabolisable Protein 142 % Reqt
the requirement of the animal and will turn - |
yellow if the ration exceeds the requirement of Calcium 58 % Req't
the cow. I |
Phosphorus 113 % Req't
- |
Magnesium 152 % Req't
(- |

NDF (% DM) 63% [

Starch (% DM) 1% @

7

Forage:Conc. ratio 100:0



5. Ration formulation KPlIs

 The measure of the ration meeting the
requirement of the animal are displayed using
the percentage of supply against demand, i.e;

Dry matter intake

Metabolizable energy

Metabolizable protein

Minerals; Calcium, Phosphorus & Magnesium
NDF (%DM)

Starch (%DM)

Forage : Concentrate ratio

Dairy Diet  Dietdetail Price

Feed cost

Compare Splitherd Notes

Dry Matter Intake - % Limit
| |
Metabolisable Energy - % Reqg't
| |
Metabolisable Protein - % Reqg't
| |
Calcium - % Req't

| |
Phosphorus - % Req't

| |
Magnesium - % Req't

NDF (% DM)

Starch (% DM)

Forage:Conc. ratio



6. Ration calculation Indicators

« When a ration is balanced, in all the bars the color green needs to be visible in the movable section of the
bar. The meaning of the color code is as follows;
i.  Red - Under supply,
ii. Green - meets the requirement/demand,
- Oversupply/exceeds the animal requirement.

File Edit Animal View Help Dairy Diet Dietdetail Price Feedcost Compare Splitherd Notes
DM AsFed
1. [ Napierfresh 60 cm v| [ 349z | 16805 Dry Matter Intake 108 % Limit
2 | Maize silage DM <> 30-35% v | 36915  11.00:% — |
3 | Maize bran v| [z sk Metabolisable Energy 100 % Req't
s | 7] 0w [ own e \
. T eeee—
6 | ~| [ 000z][ o000
7 | w | 0.00 = 000 = Calcium 45 % Req't
s | S I \
o Reg'
. O eeee—
10| v| [ oo0z][ o007
| | Magnesium 107 % Req't
1 v 0.00 = 0.00 = ‘
12 | ~| [ oo0iz][ o000k
u/; '
13| ~] [ oo0z][ oo NDF (% D) “
Warning - Starch level is high. High risk
14| v| [ oo0z][ 000 Starch (% DM) %% O Jiiminelsadosis o
15 | v| [ 0o0z][ o002 Forage:Conc. ratio 49:51 e .
Total daily intake (kg/d) 146 36.2
P M UFL
Feed costs Milk income Feed efficiency Margin
Ush/t DM 6576 Ush/L raw milk 10.00 kg ECM/kg DM 14 Ush/cow/d 124 06
Ush/MJ ME 0603 Ush/kg ECM 10.69 g F+PJkg DM 100 Ush/herd/d
Ushjkg CP 62.87 Ushfkg F+P 15152 Ush Milk/Ush Feed 2293 Feed % income 4 8

Ush/cow/d 9594 Ush/cow/d 220.00 Milk yield (I/d) 22015



6.1 Ration Calculation Cont’d: Dry
Matter Intake

Dairy Diet  Dietdetail Price Feedcost Compare Splitherd Notes

Dry Matter Intake 108 % Limit

* The dry matter intake is an estimate of the — l

Metabolisable E 100 % Req'

amount of dry matter a cow can eat per day. | clabotisable Enery eqtl
The bar represents the capacity of the cow. _ _

Metabolisable Protein 75 % Req't

e |fthe cow is satisfied the DMI will be 100%.

[ — l
e If the cow does not get enough feeds, DMI will
be below 100%; and when DMI is more than GH'C"""—_ 45meq.tl
100% it is unlikely the cow will be able to finish
. Ph h 83 % Req't
the ration. EE—
Magnesium 107 % Req't
— |
NDF (% DM) 8% M
Starch (% DM) %y ) ";‘f"anrjl'rllll;lrglla—l gt:Eil;:;hSilsevel i= high. High risk

Forage:Conc. ratio 4957 (]



6.2 Ration calculation indicators Cont’d...

* Using the feed ingredients selected you can edit the quantity ‘As Fed’ to achieve a balanced ration or in
pasture-based systems a ration that is as close as possible to a balanced ration.
* Rumen8is a tool that can be instrumental to formulate a balanced ration.

* However, Rumen8 does not generate
money neither does it know the
nutritional quality of the feeds available on
the farm. It is up to the user to enter
accurate and reliable data on the
nutritional quality of the feed ingredients.

File

© O N O ;M A W N

e e S
w N = O

14

15

Edit Animal View Help

‘ Napier fresh 60 cm

| Maize silage DM <> 30-35%

‘ Maize bran

Total daily intake (kg/d)

Feed costs

Ush/t DM 8373
Ush/MJ ME 0.768
Ush/kg CP 80.06
Ush/cow/d 122.16

DM As Fed
3495 16.801%

36915 | 11.00/%

74112 8355

0.00 ¢

0.00

1486 36.2
Milk income
Ush/L raw milk
Ush/kg ECM

Ush/kg F+P
Ush/cow/d

151.52
220.00

Dairy Diet Dietdetail Price Feedcost Compare Splitherd Notes

Dry Matter Intake 108 % Limit
L =

Metabolisable Energy 100 % Req't
Metabolisable Protein 75 % Req't
Calcium 45 % Req't
Phosphorus 83 % Req't

Magnesium

T

NDF (% DM)
Starch (% DM)

Forage:Conc. ratio

Feed efficiency
10.00 kg ECM/kg DM
10.69 g F+P/kg DM

Ush Milk/Ush Feed

26 %

49:51

14
100
1.801

=

Feed % income

Milk yield (I/d) 22015

107 % Req't
|
Warning - Starch level is high. High risk
minal acidosis
Margin
Ush/cow/d 97.84
Ush/herd/d



6.3 The ‘Diet detail’ tab

 The ‘Diet’ tab gives a good visual indication of
how well the ration meets the individual cow
requirements, but it is a summarized overview.

* The ‘Diet Detail’ tab gives the specifications of
the ration in greater detail.

 The tab indicates supply against demand which
can be expressed in different units such as Mega
joules (MJ), density(MJ/Kg DM) grams (g) and
percentages (%).

 The color code here indicates the rations status.

s

Dairy Diet

Metabolisable energy
Supply (MJ)

Demand (MJ)

Balance (MJ)

Density (MJ/lkg DM}

Metabolisable protein

Supply (g)
Demand (g}

Balance (g)
CP (%DM)

DM intake estimate
Mazx. NDF intake%:

DM as % liveweight

Active recommended levels

O One () Four
) Two () Five
() Three () Off

Early Lactation (1-100days)

Diet detail Price

=1

155
155

10.9

1066

1421

-356

10.5

108

29

Feedcost Compare Splitherd MNotes

NDF (%DM) 482
MDF (kg) 7.027
eMDF (32NDF) 616
MNDOF frg (%:MNDF) 536
MNOF frg (% w) 0.75
RDP/UDP protein

RDP (%:CP) 389 @
UDP (%CP) 611
Excess protein forgone

milk -
Calcium (g) (=1
Supply 366
Demand 813
Balance -447
Magnesium (g) :
Supply 308
Demand 289
Balance 19

Starch (% DM)
Sugar (%=DM)
MFC (3DM)
Forage : Conc
Ash (%DM

Enteric methane

Total (gfcow)
Intensity (g/L)

Fat (%DM)

Phosphorus (g)

Supply
Demand
Balance
DCAD
Calculated

Recommended

255

35
305
49:51
6.4

313

142

45

3049

481
-2

=250




7. Ration Key Performance Indicators

e The supply is the total amount of nutritional
value of the diet supplied in the diet.

e The demand shows the amount of nutritional
value needed by the specific cow.

e The balance is the difference between the
demand and the supply.

 To understand each information in this tab, hold
your cursor/pointer on the specific item.

Dairy  Diet

Metabolisable energy
Supply (M.J)

Demand (MJ)

Balance (MJ}

Density (MJ/kg DM}

Metabolisable protein

Supply (g)
Demand (g}

Balance (g)
CP (%:DM)

DM intake estimate
Mazx. NDF intakeS:

DMI as % liveweight

Active recommended levels

0O One i) Four
() Two i) Five
() Three () Off

Early Lactation (1-100days)

Diet detail Price

(o

155
155

10.5

1066

1421

-356

105

108

2.9

Feedcost Compare Splitherd Notes

NDF (% DM) 482
MDF (kqg) 7.027
eMDF (%:NDF) 616 =
MOF frg (%cNDF} h3g
MOF frg (1w} 0.75
RDPfUDP protein

RDOP (%:CP) 3849 &
UDP (%CP) 61.1
Excess protein forgone

milk -
Calcium (g) (=]
Supply 36.6
Demand 81.3
Balance 447
Magnesium (g)

Supply 308
Demand 2849
Balance 1.8

Starch (% DM)
Sugar (¥=DM)
NFC (%DM
Forage : Conc
Ash (3.DM)

Enteric methane

Total (gfcow)
Intensity (gfL)

Fat (%DM)

Phosphorus (g)

Supply
Demand
Balance
DCAD
Calculated

Recommended

255

35
305
49:51
6.4

313

142

45

309

481
-8.2

#2580



7.1 Metabolizable Energy

* The metabolizable energy (ME) is the main
measure used to describe the energy
requirements of the animal and the energy
supplied in feeds.

* Inthis case the ration has the following

details on the ME;

= Supply (MJ): 159

= The ‘Demand’ (MJ): 159

= The difference between the Demand and
supply is the ‘Balance’ (MJ): 0

= The Density (MJ/Kg DM) of the ration is 10.9.

 The color code here has a green color
meaning the demand has been met
(‘Balance’ (MJ): 0).

Metabolisable Energy

100 % Req't

——

y

Dairy Diet Dietdetail Price
\
Metabolisable energy L
Supply (MJ) 155
Demand (M.J} 155
Balance (M.J} 0
Density (MJfkg DM) 10.9
Metabolisable protein -
Supply (g) 1066
Dermand (g) 1421
Balance (g} -356
CP (%DM} 10.5
DM intake estimate -
Max. NDF intake® 108
DMI as % liveweight 259

Active recommended levels

Q One ) Four
) Two ) Five
() Three () Off

Early Lactation (1-100days)

Feed cost Compare Splitherd MNotes

NDF (%DM) 482
NDF (kg) 7.027
eNDF (% MNDF) 61.6

NDF frg (%NDF) 53.6
NDF frg (%lw) 0.75
RDP/UDP protein

RDP (%CF) 389 ®

UDP (52CF) 61.1
Excess protein forgone

milk -
Calcium (g) (=]
Supply 366
Demand 813
Balance 447
Magnesium (g)

Supply 308
Demand 289
Balance 1.9

Starch (% DM)
Sugar (52D}
NFC (52D
Forage : Conc
Ash (:DM)

Enteric methane

Total (gfcow)
Intensity (g/L)

Fat (% DM)

Phosphorus (g)

Supply
Demand
Balance
DCAD
Calculated

Recommended

255
35
305
49:51
6.4

313

14.2

4.5

399

421
-8.2

=250



7.2 Metabolizable Protein

* Metabolizable Protein is the measure of supply
of protein in the ration.
 According to the current ration, the demand has
not been met, hence the color red in the bar.
The (red box) shows more information about the
diet, which are;
=  Supply (g): 1066
= Demand (g): 1421

= Balance (g): -356
» That’sis 1066/1421 X100%= 75% (red bar)

Metabolisable Protein

*—_

75 % Req't

Dairy Diet Dietdetal Price
Metabolisable energy (=]
Supply (MJ}) 155
Demand (M.J} 155
Balance (M.J} 0
Density (MJ/lkg DM} J' 10.9
Metabolisable protein
Supply (g) 1066
Dermand (g) 1421
Balance (g} -356
CP (S:DM) 10.5

—
DM intake estimate
Mazx. NDF intake¥ 108
DMI as % liveweight 29

Active recommended levels

© One ) Four
) Twa ) Five
() Three ) Off

Early Lactation (1-100days)

Feed cost Compare Splitherd MNotes

NDF (%DM) 482
NDF (kg) 7.027
eNDF (%NDF) 61.6
NDF frg (%NDF) 53.6
NDF frg (%Iw) 0.75

RDP/UDP protein

RDP (%2 CP) 329 =
UDP (52 CF) 61.1
Excess protein forgone

milk -
Calcium (g) (=]
Supply 36.6
Demand 213
Balance -44 7
Magnesium (g) =
Supply 308
Demand 2849
Balance 1.9

Starch (% DM)
Sugar (5zDM)
MNFC (%2DM)
Forage : Conc
Ash (2:DM)

Enteric methana

Total (gfcow)
Intensity (g/L}

Fat (%DM)

Phosphorus (g)

Supply
Demand
Balance
DCAD
Calculated

Recommended

255

3.5
305

49:517

6.4

313

142

4.5

399

481
-83.2

=250



7.3 RDP/UDP Protein

This is the measure of percentage of RDP
(Rumen Degradable Protein) and UDP
(Undegraded Dietary Protein) in the total
amount of crude protein in the diet.

The ration has both as follows in this example;
= RDP (%CP) 40.1 — percentage of the dietary Crude
protein that is rumen degradable.
= UDP (%CP) 59.9 — percentage of the dietary Crude
protein that is not degraded in the rumen.
The two have a percentage target set that they
should attain if the ration is well balanced; RDP -

65% and UDP - 35%.

Dairy  Diet

Metabolisable energy
Supply (MJ)

Demand (MJ)

Balance (MJ)

Density (MJ/lkg DM)

Metabolisable protein

Supply (g}
Demand (g)

Balance (g)
CP (%:DM)

DM intake estimate
Max. MDF intake®

DM as % liveweight

Active recommended levels

(® One () Four
) Two I Five
() Three (O

Early lactation 60 days...

il

Diet detail Price

@

128
165

-37
10.2

1266
1258

14.1

105

25

Feedcost Compare Splitherd Motes Optimise

NDF (%DM) 54.3
NDF (kg) 5.315
eNDF (%NDF) 62.9
NDF frg (%NDF) §4.8
NDF frg (%Iw) 0.88
RDP/UDP protein

RDP (%CP) 401 @
UDP (%CP) 59.9

Excess protein forgone

milk -
Calcium (g) [
Supply 386
Demand 79.0
Balance -404
Magnesium (g)

Supply 342
Dermand 270
Balance 7.2

Starch (%DM)
Sugar (“=0M)
NFC (% DM)
Forage : Conc
Ash (%DM

Enteric methane

Total (gfcow)
Intensity (g/L)

Fat (%DM)

Phosphorus (g)

Supply
Demand
Balance
DCAD
Calculated
Recommended

148
5.2
192
55:45
8.5

305

153

30

4.8

426
-0.7

=250



7.4 Minerals

* The three main minerals highlighted in the
red box i.e., the demand, supply and balance
(difference between demand and supply) are
clearly shown to guide the user.

* The calculation is based on the mineral
content in your feed ingredients. Rumen 8
calculates the total or accumulated amount
for each mineral.

 Auser will force the mineral after the DM,
ME and CP are balanced.

Dairy Diet

Metabolisable energy
Supply (MJ}

Demand (MJ)

Balance (MJ)

Density (MJ/kg DM)

Metabolisable protein

Supply (g}
Demand (g}

Balance (g)
CP (%2DM)

DM intake estimate
Mazx. NDF intake®

DM as % liveweight

Active recommended levels

(® One i) Four
) Two ) Five
() Three (I Off

Early lactation 60 days...

A

Diet detaill Price

®

128
165

-37
10.2

1266
1258

141

105

25

Feedcost Compare Splitherd Motes Optimise

NDF (%DM) 54.3 Starch (% DM) 146 @
MDF (kg) 6.815 Sugar (%DM) 52 =
eNDF (%2MNDF) 629 MFC (320M) 192
MDF frg (%:NDF) 64.8 Forage : Conc 55:45 =
MDF frg (¥clw) 0.28 Ash (S=DM) 85
RDPfUDP protein Enteric methane

RDP (% CPF) 401 &  Total (g/cow) 305
UDP (% CP) 599 Intensity (g/L} 15.3
Excess protein forgone

milk - Fat (320M) 39 =
Calcium (g) (=] Phosphorus (g) [
Supply 386 Supply 418
Demand 790 Demand 428
Balance -40.4 Balance 0.7
Magnesium (g) : DCAD -
Supply 342 Calculated -
Demand 27.0 Recommended =250
Balance 72




8. Feed Cost KPlIs

 The feed cost KPIs guides a user to formulate a ration using the cheapest feed ingredients.

* The aim is to formulate a healthy balanced ration at the same time maximizing the margin.

 The margin is an economical performance
indicator that is affected by several factors;

Feed costs

Milk prices per liter/kilogram
Feed efficiency

Milk production per day.

File Edit Animal View Help

- ‘ Napier fresh 60 cm

.| Maize silage DM <> 30-35%

: ‘ Maize bran

1
2
3
4
5
6
7
8
9

15. |

Total dﬂl|¥ intakeskﬁ d)

DM
3493

3695
741
0.00%
0.00%
0.00%
0.00%
0.00=
000
0.00=
0003
0.00=
0003
0.00=
0.00%

14.6

Feed costs
Ush/t DM
Ush/MJ ME
Ush/kg CP
Ushjcow/d

Milk income
Ush/L raw milk
Ush/kg ECM
Ush/kg F+P
Ushjcow/d

Dairy Diet Dietdetail Price Feedcost Compare Splitherd Notes

As Fed
16.80% Dry Matter Intake 108 % Limit
11.00% — |
8350~ Metabolisable Energy 100 % Req't
0.00 _ |
00 Metabolisable Protein 75 % Req't
0.00 =
0.00 = Calcium 45 % Req't
O e |
B0 Phosphorus 83 % Req't
0.00 =
Magnesium 107 % Req't
0.00 %
— |
0.00 =
T NDF (% DM) 48 %
e o # Warning - Starch level is high. High risk
0.00 ~ Starch (% DM) 6% of ruminal acidosis
0.00 Forage:Conc. ratio 48:51 1
36.2
e
Feed efficiency Margin
10.00 kg ECM/kg DM 14 Ush/cow/d 124.06
10.69 g F+Pfkg DM 100 Ush/herd/d
151.52 Ush Milk/Ush Feed 2293 Feed % income 4 =

220.00

Milk yield (/d) = 220/




8.1 Cost of a feed ingredient

 The cost of every ingredient used in a ration has its prices in tab ‘feed cost’. The prices of the feed

ingredient are further broken down into;

=  Price per ton of dry matter (DM) (red box)

=  Price per ton of as fed feed ingredient (red box)

=  Price per megajoules of metabolizable energy (MJ M) (green box)
=  Price per kilogram of crude protein (per Kg CP) (green box)

* The consultant/user needs to identify the cheapest feed ingredient terms of ME and CP(blue box) within the
limitations of formulating a healthy ration. In this case, energy (ME) and protein (CP) are cheapest produced
when Napier grass is fed; Ush.0.401 per MJ and CP Ush.23.57 per kg. This helps the user to select a cheap
ingredient and use it in high quantities targeting high margins.

File Edit Animal  View Help Dairy Diet Dietdetail Price Feedcost Compare Splitherd MNotes

DM As Fed U=hit DM Uzhit as fed Losses (%) +losses DM +losses as fed per MJ ME per kg CP
1. MNapier fresh 60 cm e 3493 16.80 = 3606 = 7501 0= 3606 750 0.401 2357
2. Maize silage DM <= 30-35% w 3695 11.001= 4478 5 1500 = 0 4478 1500 0418 65.85

3. | Maize bran w 7415 8355 a019 15 80005 0= 9019 2000 0.758 90.19




8.2 Feed cost

At the bottom (red box) of the Rumen8 landing page you will find the key performance indicator ‘Feed cost.

The feed cost constitutes the following values;

=  The feed price expressed per ton of dry matter - Ush/t DM, 6576

»  The feed dry matter cost expressed per megajoule Of ME of feed - Ush/MJ M, 0.603
=  The feed dry mater cost expressed per kilogram of crude protein in the feed - Ush/kg CP, 62.87
=  The feed dry matter cost expressed per cow per day - Ush/cow/d, 95.94

The feed cost per cow per day is used to calculate the margin after identifying the cost of milk per liter and

production of a cow per day.

Feed cosis
Ush/t DM
Ush/MJ ME
Ushfkg CP

Ush/cow/d

Milk income
6576 Ush/L raw milk 10.00
0.603 Ush{kg ECM 10.69
6287 Ushfkg F+P 15152
0594 Ush/cow/d 220.00

Feed efficiency
kg ECM/kg DM

g F+P/kg DM

Ush Milk/Ush Feed

14
100

2293

Margin

Ush/cow/d 124.06
Ush/herd/ -
Feed % income 44

Milk yield (ifd) | 22.0/



8.3 Milk income

Feed costs
Ushft DM
Ush/MJ ME
Ushfkg CP

Ush/cow/d

This is a KPI required to compare with the feed costs. The milk income parameters constitute for example;

=  Milkincome expressed per liter of raw milk: Ush/L raw milk, 10.00 (milk price per liter)
=  Milkincome expressed per kilogram of energy corrected milk: Ush/kg ECM, 10.69

=  Milkincome expressed per kilogram of milk fat plus protein: Ush/kg F+P, 151.52

=  Milkincome expressed per cow per day: Ush/cow/d, 220.00.

Milk income Feed efficiency Margin
6576 Ush/L raw milk 10.00 kg ECM/kg DM 14 Ush/cow/d 124.06
0.603 Ushfkg ECM 10.69 g F+P/kg DM 100 Ush/herd/d -
62.87 Ushfkg F+P 15152 Ush Milk/Ush Feed 2293 Feed % income 44 =
9594 Ushfcow/d 220.00 Milk yield (1/d) 2205




8.4 Feed efficiency

Feed costs
Ushft DM
Ush/MJ ME
Ushfkg CP

Ush/cow/d

This is a KPI required to demonstrate the feed efficiency of a ration. The feed efficiency constitutes the
following parameters;

=  Feed efficiency expressed as a kilogram of energy corrected milk per kilogram of dry matter eaten: kg ECM/kg DM,

1.4.

=  Feed efficiency expressed as grams of milk fat plus protein per kilogram of dry matter eaten: g F+P/kg DM, 100.
=  Feed efficiency expressed as milk income per Uganda shillings of feed dry matter cost: Ush milk/Ush feed, 2.293.

6576
0.603
62.87
9594

Milk income

Ush/L raw milk 10.00
Ushfkg ECM 10.69
Ushfkg F+P 151.52
Ushfcow/d 220.00

Feed efficiency
kg ECM/[kg DM

g F+P/kg DM

Ush Milk/Ush Feed

14
100

2293

Margin

Ush/cow/d 124 .06
Ush/herd/ -
Feed % income 44 e

Milk yield (I/d) 22.0=



8.5 Margin

Feed costs
Ushft DM
Ush/MJ ME
Ushfkg CP

Ush/cow/d

Margin is the difference between milk income and feed costs. It is one of the most important aspects while
formulating a ration. The margins can be looked at as follow;

=  Margin expressed per cow per day: Ush/cow/d, 124.06.

=  Margin expressed per herd per day (Ush/herd/d). This is simply the margin per cow multiplied by the number of
cows in the herd.

=  Margin expressed as daily feed cost as a percentage of income (44%). This means the feed cost is 44% of the
income. When the feed cost is above 60% of the income, it is concluded that the cost of milk production is high. It is

advised to keep the cost of production lower than 60% to achieve better margins.

The color code also indicates feed dry matter as a percentage of income indicator; Red — low efficiency,

green recommended and Yellow — high efficiency.

6576
0.603
62.87
9594

Milk income
Ush/L raw milk
Ushfkg ECM
Ushfkg F+P

Ush/cow/d

10.00
10.69
151.52

220.00

Feed efficiency
kg ECM/[kg DM

g F+P/kg DM

Ush Milk/Ush Feed

14
100

2293

Margin

Ush/cow/d 124 .06
Ush/herd/d -
Feed % income 44

Milk yield (I/d) 22.0=

- END -




