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License Agreement

» Dairy cattle nutrition in the tropics using Rumen8
© 2023 by Rumen8 Nutrition Pty Ltd and the
Netherlands East African Dairy Partnership
(NEADAP) is licensed under Attribution-
ShareAlike 4.0 International. To view a copy of
this license, visit
http://creativecommons.org/licenses/by-sa/4.0/

» This license requires that reusers give credit to
the creator. It allows reusers to distribute, remix,
adapt, and build upon the material in any medium
or format, even for commercial purposes. If
others remix, adapt, or build upon the material,
they must license the modified material under
identical terms.
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This is a huma ul y of (and not a itute for) the license. Disclaimer.

®

You are free to:

Share — copy and redistribute the material in any medium or
format

Adapt — remix, transform, and build upon the material
for any purpose, even commercially.

The licensor cannot revoke these freedoms as long as you follow the
license terms.

Under the following terms:

Attribution — You must give appropriate credit, provide a
link to the license, and indicate’ changes were made. You
may do so in any reasonable manner, but not in any way that
suggests the licensor endorses you or your use.

ShareAlike — If you remix, transform, or build upon the
material, you must distribute your contributions under the
same license as the original.

No additional restrictions — You may not apply legal terms
or technological measures that legally restrict others from
doing anything the license permits.
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e ‘Diet detail’ in detail

e Using the Feed Editor

e Drycows & Transition cows
e Heifers (unmated & mated)

e Dual purpose cows (in Beef
mode)

e C(Creating Reports

e Using Recommended levels
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Course Goal

To improve knowledge and
skills of trainees so that they
can confidently use the
Rumen8 software application
to make informed on-farm
nutrition decisions to improve
farm profit.
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NEA

Using the tabs 1/3 s

Dairy Partnership

1. Open Rumen8 in Standard Mode

2. Set up an average cow for a herd
* Go to the ‘Animal’ menu & select ‘Use Standard Animal’
» Select Lactation 4000 litres & Early Lactation
« LW 500 kg — breed Holstein
* Click on the calculatoricon next to live weight change
» Set days in milk to 90 and click OK
« What is the LW change predicted by Rumen8?
« Cow not pregnant (0 days)
» Set milk yield to 15 litres (4% fat, 3 %protein)
« Set DMI estimation method to “NDF intake” (1.3% of LW; see Preferences)
» Set farm terrain flat - distance walked 0 km
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1. Go to Price tab and check milk price

« KES 35 per litre
2. Load three feeds from the library & enter costs in Feed Cost tab

« Maize silage DM<>30-35% Cost: KES 6,000/t (KES 1.7/MJ ME)

« Napier fresh 60 cm Cost: KES 2,000/t (KES 1.1/MJ ME)

« Sunflower seed meal dehulled Cost: KES 40,000/t (KES 4.0/MJ ME)

3. Save file as ‘Rumen8Tutorial4-1.rm8’




P
Using the tabs 3/3 vt A

1. Start feeding your cows with various amounts of 3 feeds

2. Use the Diet tab to balance your diet for:
* Dry matter intake
« Metabolisable energy
» Metabolisable protein
* NDF & starch.

3. Group discussion on merits of various diets that trainees
have formulated.

4. What is the Margin that you have been able to achieve?
5. Is there a best solution? What remains missing from this diet?
6. Save the file!
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Dairy Diet Dietdetail Price Feedcost Compare Notes

|_ f d . l_' Metabolisable energy £) NDF (%DM) 474 Starch (% DM) 13.8
°
Ots O etal ° Supply (MJ) 144 NDF (kg) 6.475 Sugar (% DM) 5.0
. . Demand (MJ) 145 peNDF (%DM) 312 NFC (%DM) 25.3
11 ”
e “Traffic | Igh s Balance (MJ) -2 NDF frg (%NDF) 69.4 Forage : Conc 61:39
. Density (MJ/kg DM) 105  NDF frg (%Iw) 0.90 Ash (%DM) 6.3
’
* Let’s look at what it all
m n Metabolisable protein ' RDPJUDP protein Enteric methane
€eans Supply (g) 1344 RDP (%CP) 63.2 Total (g/cow) 318
s . . Demand (g) 1158 UDP (%CP) 318 Intensity (g/L) 18.7
* Additional information Bolancs (g W asecmesdelly 200
N tOOl.tlpS CP (%DM) 179 Mikloss (l) 059 Fat (%DM) 32
DM intake estimate £ Calcium (g) a Phosphorus (g) )
Max. NDF intake® 100 Supply 50.1 Supply 65.7
Maximum DMI% 90 Demand 76.8 Demand 417
DMI as % liveweight 27 Balance -26.7 Balance 24.0
Active recommended levels Magnesium (g) & DCAD [=)
®Cne O Four Supply 407 Calculated -
() Two ) Five Demand 245 Recommended =250
() Three O Off Balance 16.2
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Diet detail tab

Dairy Diet Dietdetail Price Feedcost Compare Notes
. M . . f Metabolisable energy h NDF (% DM) 474 Starch (% DM) 13.8
aln summaries 10r Supply (MJ) 144 [NDF (kg) 6.475 Sugar (% DM) 5.0
ME. MP and DM Demand (MJ) 145  |peNDF (%DM) 312 NFC (%DM) 25.3
. ’ Balance (MJ) -2 |NDF frg (%NDF) 69.4 Forage : Conc 61:39
intake Density (MJ/kg DM) 105 |NDF frg (%lw) 0.90 Ash (%DM} 6.3
* S upp ly vs demand Metabolisable protéin ) |RDP/UDP protein Enteric methane
Wlth. balance an d Supply (g) 1344 |RDP (%CP) 682  Total (gfcow) 318
nutrient den5|ty Demand (g) 1158 |UDP (%CP) 318 Intensity (g/L) 187
. Balance (g) 187 Excess protein (g) 390
- DMI nf[alkeN%SF(@ of CP (%DM) 179  |Milkloss () 059  Fat(%DM) 32
otential:

EO nve ntio n a.l zM ir:;l:e es:mﬂ!e 10? galc:um (g) a zhnslphﬂrus (g) )

0 ax. intake® upply 50.1 upply 65.7

methOdS & /0 Of LW Maximum DMI% o0 |Demand 76.8 Demand M7

e Traffic [|ght Syste m WI as % liveweight Zy Balance 267 Balance 240

ive recommended levels i ) -
. (green’ red, ye“.OW) Act ded level Magnesium (g) DCAD [

(® One (O Four Supply 407 Calculated -

° TO ) l t I p S | () Two () Five Demand 245 Recommended =250

‘ () Three O Off Balance 16.2
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Dairy Diet Dietdetail Price Feedcost Compare Notes Optimise

Metabolisable energy @ (NDF (%DM) 458 ©  Starch(%DM) 187 ©
e Carbo hyd rates Supply (MJ) 149 | NDF (kg) 6.436 Sugar (%DM) 47 @
. Demand (MJ) 150 | peNDF (%DM) 375 ©  NFC(%DM) 297 @
NDF & pe NDF Balance (MJ) 0 | NDF frg (% NDF) 890 @  Forage: Conc 74:26 ©
» Starch, Sugar & NFC Density (MJ/kg DM) 10.5 | NDF frg (%hw) 115 o
« Forage : Concentrate Metabolisable protein " RDP/UDP protein Enteric methane \
Supply (g) 1205  RDP (%CP) / Total non fibrous carbohydrate in the diet (% of dry matter i

. Demand (g) 1150  UDP (%CP) Non-fibrous Carbohydrates (NFC) comprises:
e NFC: Non-Fibrous Balance (g) 55  Excess protein grﬂa“;cggjzh
Carbohydrates CP (%DM) 140 Milkloss () Bebins Bt slorvis
_ % NFC =100-(CP + NDF + Fat + Ash)
° Sugar & Sta I’Ch DM intake estimate £ Calcium (g) PRoOSphorus (g) =
. Max. NDF intake% 100 Supply Compari ANFC Fracti =
* Pectins & 3-glucans /°mpa""9 ractions

. B g Maximum [1 - #+ Demand Sugar Starch Pectin VFA
« Organic acids (VFA) DM! as % liveweight 28  PBalance Alfalfa haylage 0 24 33 42
Active recommended levels Magnesium (g) Grass hay 35 15 49 0
* See box fO.r NFC e Corn silage 0 71 0 29
examples in feeds @me  Ofar upply Comgrain 21 80 0 0
OTwo  OFive Demand Beet pulp 34 2 64 0
OThee  Oof Balance Soy hulls 19 19 62 0

Early lactation (18-22 1t.. @ Ash (%DM) k Soy meal 28 28 44 0/
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Warning - Starch content is too high. High nsk of ruminal acidosis
This warning appears regardless of the recommended levels set in the

preferences
Starch (% DM) 281 @ /'t
Suqgar (%DM) 46
NFC (%DM) 376

Forage : Conc 2575 @
Ash (%DM) 62 \1
Warning - Forage:Concentrate ratio is too low. High nsk of ruminal acidosis

This warning appears regardless of the recommended levels setin the
preferences

RUMENS

| Easy dairy & b catile diets
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Diet detail tab

* Protein
« RDPvs UDPin total CP
» Excess protein

e Milk loss due to excess
protein

 Enteric methane
output

* Dietary fat %

Dairy Diet

Metabolisable energy
Supply (MJ)

Demand (MJ)

Balance (MJ)

Density (MJ/kg DM)

Metabolisable protein

Supply (g)
Demand (g)
Balance (g)
CP (%:DM)

DM intake estimate
Max. NDF intake%

Maximum DMI %%

DMI as % liveweight

Active recommended levels

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

Diet detail Price

Feed cost Compare MNotes
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£) NDF (%DM) 474 Starch (%DM) 13.8
144 NDF (kg) 6475 Sugar (%DM) 50
145 peNDF (%DM) 312 NFC (%DM) 253

-2 NDF frg (%NDF) 69.4 Forage : Conc 61:39
105  NDF frg (%Iw) 0.90 Ash (%DM) 6.3

~( RDPJUDP protein Enteric methane

1344 | RDP (%CP) 68.2 Total (g/cow) 318

1158 | UDP (%CP) 318 Intensity (g/L) 187
187 Excess protein (g) 390

17.9| Milkloss (1) 059 Fat (%DM) 32

@ Calcium (g) [= Phosphorus (g) )
100 Supply 50.1 Supply 65.7

90 Demand 76.8 Demand 417

27 Balance 267 Balance 240
Magnesium (g) & DCAD [=)
Supply 407 Calculated -
Demand 245 Recommended =250
Balance 16.2
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Dairy Diet Dietdetail Price Feedcost Compare Notes

M . l_ Metabolisable energy £) NDF (%DM) 474 Starch (% DM) 13.8
° -
aCro-mineraits Supply (MJ) 144 NDF (kg) 6.475 Sugar (% DM) 5.0
° Cal.Ci um Demand (MJ) 145 peNDF (%DM) 312 NFC (%DM) 25.3
Balance (MJ) -2 NDF frg (%NDF) 69.4 Forage : Conc 61:39
° PhOSphorUS Density (MJ/kg DM) 105  NDF frg (%Iw) 0.90 Ash (%DM) 6.3
¢ M agn esium Metabolisable protein " RDPJUDP protein Enteric methane
° D C A D Supply (g) 1344 RDP (%CP) 63.2 Total (g/cow) 318
Demand (g) 1158 UDP (%CP) 318 Intensity (g/L) 18.7
° Dletary Catlon Anlon Balance (g) 187 Excess protein (g) 390
. CP (%DM) 179 Milkloss () 059 Fat (%DM) 32
Difference
DM intake estimate £/ Calcium (g) . Phosphorus (g) h
Max. NDF intake® 100|  Supply 50.1 Supply 65.7
Maximum DMI% cif  Demand 76.8 Demand 4.7
DMI as % liveweight 27| Balance -26.7 Balance 240
Active recommended levels Magnesium (g) & DCAD e
@® One O Four Supply 40.7 Calculated =
() Two ) Five Demand 245 Recommended =250

O Three O Off \Balance 16.2 J
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Further technical details et i

Dairy Diet Dietdetall Price Feedcost Compare Notes

Metabolisable energy @ NDF (%DM) 474 Starch (%DM) 138
Supply (MJ) 144 NDF (kg) 6.475 Sugar (%DM) 5.0
. . . Demand (MJ) 145  peNDF (%DM) N2 NFC (%DM) 253
® Balance (MJ) -2 NDF frg (%NDF) 69.4 Forage : Conc 61:39
R I g h t C l' IC k on h e ad N gs Density (MJ/kg DM) 105 NDF frg (%hw) 0.90 Ash (%DM) 63
to O p e n to O lt I p S W I t h [ Metabolisable protein ] % RDPJUDP protein Enteric methane
. : Supply (g) 1344  RDP (%CP) 682 Total (g/cow) 318
deta| I-ed teCh N |Ca|~ Demand (g) 1158 UDP (%CP) 218 Intensity (g/L) 187
o o Balance (g) 187 Excess protein (g) 390
IN fO rm at IoNn CP (%DM) 176 Mikloss () 059 Fat (%DM) 32
e ME DM intake estimate @ [ Calcium (g) @) (Phosphorus@ ]
Max. NDF intake% 100  Supply 50.1 Supply 65.7
¢ M P /'Wnerals detail 2 k
¢ M Inera I-S Calcium (g) Phosphorus (g) Magnesium (g)
Maintenance 155 Maintenance 14.7 Maintenance 15
Lactation 214 Lactation 15.8 Lactation 26
Pregnancy 0.0 Pregnancy 0.0 Pregnancy 0.0
Growth 4.8 Growth 2.8 Growth 02
Net demand 321 Net demand 276 Met demand 39
Absorption 042 Absorption 0.66 Absorption 0.16
Dietary demand 76.8 Dietary demand 417 Dietary demand 245
Dietary supply 50.1 Dietary supply 65.7 Dietary supply 40.7
Balance -26.7 Balance 240 Balance 16.2
18




Metabolisable energy
Supply (MJ)

Demand (MJ)

Balance (MJ)

Density (MJ/kg DM)

Metabolisable protein

Supply (g)
Demand (g)
Balance (g)
CP (%DM)

DM intake estimate
Max. NDF intake%

Maximum DMI%

DMI as % liveweight

Active recommended levels

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

144
145

10.5

1344
1158

187
[Fi)

100

27

Active recommended levels

Dairy Diet Dietdetail Price Feedcost Compare Notes

NDF (%DM) 474
NDF (kg) 6.475
peNDF (%DM) 312
NDF frg (%NDF) 694
NDF frg (%:1w) 0.90
RDP/UDP protein

RDP (%CP) 682
UDP (%CP) 318
Excess protein (g) 390
Milk loss (1) 0.59
Calcium (g) [
Supply 50.1
Demand 76.8
Balance -26.7
Magnesium (g) )
Supply 407
Demand 245
Balance 16.2

Starch (%DM) 13.8

Sugar (%DM} 5.0
NFC (%:DM) 253
Forage : Conc 61:39
Ash (%DM) 63
Enteric methane

Total (g/cow) 318
Intensity (g/L) 18.7
Fat (%DM) 32

Phosphorus (g) o

Supply 65.7
Demand Mnz
Balance 240
DCAD ®
Calculated -

Recommended =250
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Discussion
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Using the Edit menu L
File\| Edit |/Animal View Help
Edit Feeds Ctrl+F === TO access the “Feed Editor”
Copy Diet Ctrl+C Copy one or all diets & all Rumen8
Copy All Diets  Ctrl+A ]' data for pasting into MS Excel

H“ RUMENS
| | Easy dairy & beef cattle diets

Clear Current Diet == 10 clear Current Diet
Create Mix From Diet e 10 create a Mix from Diet

Feed Library .
Pref Lib »

e | «== To switch between libraries
Prices Library g (Feed, Preferences, Prices, All)
All Libraries 4

22




Let’s look at Edit Feeds

H‘ RUMENS
| { Easy dairy & beef cattle diets

File

Edit

Animal _ View Help

Copy Diet Ctrl+C
Copy All Diets  Ctrl+A
Clear Current Diet
Create Mix From Diet

Feed Library
Preferences Library
Prices Library

All Libraries

“Feed Editor”

NEA
‘DAP

Netherlands East African
Dairy Partnership

@s @4_ This opens the

23
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Feed Editor tabs e e

Feed Editor

-------------------------------------- -

[Managefeeds Manage mixes Manage libraries and Ingredient visibility }

* Three Feed Editor tabs
* Manage feeds: to edit individual feeds & create new feeds
* Manage mixes: to create and edit feed mixes
« Manage libraries and ingredient visibility

w- RUMENS
If ( | Easy dairy & beef cattle diets 24




Manage feeds tab 1/3

E—)

e Lists all
feeds in the
feed library

* Can be
sorted by
Name or by
Category

RUMENS

af catile ¢

I

Manage feeds YManage mixes Manage libraries and Ingredient visibility
Category  Name
GPas African foxtail grass fresh < 90 g/kq CP
GPas African foxtail grass fresh <> 90-150 askg CP
GPas African foxtail grass fresh >150 g/kg CP
Hay African foxtail grass hay
Bypr Avocado seed fresh fat < 100 a/kg
Bypr Avocado seed fresh fat > 100 g/kg
Conc Avocado seed meal fat < 100 g/kg
Conc Avocado seed meal fat >100 g/kg
GFrg Bamboo (Giant thomy) leaves fresh
GFrg Bamboo leaves fresh
GFrg Bana grass fresh
GFrg Banana comns fresh
GFrg Banana leaves fresh
Bypr Banana leaves meal
GFrg Banana mature pseudostems
GFrg Banana peels
GFrg Banana peels immature fresh
GFrg Banana whole plant fresh
Sil Banana whole plant silage
GFrg Banana young pseudostems
Bypr Barey bran
Conc Barley grain
Bypr Barley straw
Hay Bean hay
Bypr Bean mature WP fresh {(without seeds)
Bypr Bean straw
GFrg Bean young fresh leaves
Bypr Blood Fresh
Cone Bone Meal
GPas Brachiana (Signal Grass) AVERAGE
GPas Brachiarnia (Signal Grass) GOOD
GFrg Brachiaria (Signal Grass) GOOD hiCP
GPas Brachiaria (Signal Grass) POOR

Edit
Add Copy

Delete

NEA
‘DAP

Netherlands East African
Dairy Partnership

Edit

Name Iﬂfn'can foxtail grass hay

1. Feed management category
(O Grazed pasture () Grazed other (@) Hay

(O Concentrate () Additive

3. Feed particle size classification

(O Byproduct

NDF (g/kg)
peNDF (gika)
Starch (g/kg)
Sugar (g/kg)
Ash (g/kg)

Q
2
=
m
]
=
[w]
Z

L

Cost (KESit fed)
Losses (%)

Cost +loss
Cost +loss. fr

|

* Provides
detailed
composition
data for
each feed

|Kenyan Rumen8 Team

Concentrate @ Forage
DM (g/kg) 4L
ME (MJ/kg) utt
CP (a/kg) =
Fat(g/kg) ADIN (g/kg)
Ca (gka) fats
P (ghkg) Fiaks
Mg (g/kg) Mg 3bs e
K(gikg) e ey |—]
Na (a/ka) Wetdensity [ |
Cl (oka) =)
S (g/ka) S
pcap [ | Comment@]

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

Okay

Cancel

25
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Manage feeds Manage mixes Manage libraries and Ingredient visibility

Category  Name (i Edit
GPas African foxtail grass fresh < 90 g/kg CP Edit Name |Nrican foxtail grass hay
GPas African foxtail grass fresh <> 90-150 g/kg CP 1. Feed management category
GPas African foxtail grass fresh >150 g/kg CP Add Copy (O) Grazed pasture () Grazed other (® Hay (O Silage
Hay African foxtail grass hay o
Concentrat Additi oduct
Bypr Avocado seed fresh fat < 100 a/kg Delete O Concentrate O Addtive O Byosoduct
Bypr Avocado seed fresh fat > 100 g/kg 2. Feed protein type
Conc Avocado seed meal fat < 100 g/kg Grasssilage Other non-forage
Conc Avocado seed meal fat >100 g/ka . o
OtherSilage QOther fi Distillery byproduct

GFrg Bamboo (Giant thomy) leaves fresh - © Other forone St
GFrg Bamboo leaves fresh 3. Feed particle size classification
GFrg Bana grass fresh Concentrate (®) Forage Other
GFrg Banana coms fresh
GFrg Banana leaves fresh
Bypr Banana leaves meal DM (g/ka) aN 0.24 NDF (g/ka)
GFrg Banana mature pseudostems ME (MJ/kg) bN peNDF (g/kg)
GFrg Banana peels cp N 0.08
GFrg Banana peels immature fresh (a/ka) c Starch (g/ka) |j
Ry Banana whoe plart st Fat(afia ADIN i) o
Sil Banana whole plant silage
GFrg Banana young pseudostems Ca (ghkg) Caabs Ash (g/kg)
Bypr Barley bran P (g/ka) [ 00| Pabs 064 Cost(KEStDM)
Conc Barley grain - Ij
Bypr Barley straw Mg (g/kg) Mg abs 016] Cost(KEStfed) | 0]
ok enieedts [ | tomes) [0
Bypr Bean mature WP fresh {without seeds) rate (g/ka)

' Na (a/kg) : Cost +loss 0
Bypr Bean straw \wWet density I:I . 26
GFrg Bean young fresh leaves Cl (g/ka) o0l (kaim3) Cost +Hoss. fr 1]




Manage feeds tab 3/3

Manage feeds Manage mixes Manage libraries and Ingredient visibility
Category  Name
GPas Mrican foxtail grass fresh < 90 g/kg CP
GPas African foxtail grass fresh <> 90-150 g/kg CP
GPas African foxtail grass fresh >150 g/kg CP
Hay African foxtail grass hay
Bypr Avocado seed fresh fat < 100 a/kg
Bypr Avocado seed fresh fat > 100 g/ka
Conc Avocado seed meal fat < 100 g/kg
Conc Avocado seed meal fat >100 g/ka
GFrg Bamboo (Giant thomy) leaves fresh
GFrg Bamboo leaves fresh
GFrg Bana grass fresh
GFrg Banana coms fresh
GFrg Banana leaves fresh
Bypr Banana leaves meal
GFrg Banana mature pseudostems
GFrg Banana peels
GFrg Banana peels immature fresh
GFrg Banana whole plant fresh
Sil Banana whole plant silage
GFrg Banana young pseudostems
Bypr Barley bran
Conc Barley grain
Bypr Barley straw
Hay Bean hay
Bypr Bean mature WP fresh [without seeds)
Bypr Bean straw
GFrg Bean young fresh leaves

Edit

Add Copy

Delete

Edit

NEA
‘DAP
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Name |Nrican foxtail grass hay

1. Feed management category
(O Grazed pasture () Grazedother @) Hay

(O Concentrate () Additive (O Byproduct
2. Feed protein type
Grasssilage Other non-forage
OtherSilage (@) Other forage
3. Feed particle size classification
Concentrate (®) Forage Other
DM (a/kg) aN 0.24
ME (MJ/kg) bN
CP (alka) cN
Fat(g/kg) ADIN (g/kg)
Ca (g/ka) Caabs
P (g/ka) P abs
Mg (a/ka) Mg abs 0.16
K (g/kg) ool I
Na (aka) \wWet density I:I
Clgkg) [ 00] (kaim3)

Distilleny by

progduct

NDF (g/kg)
peNDF (a/kg)
Starch (g/kg)
Sugar (g/kg)
Ash (g/ka)

69

oL ole

Cost(KESKDM) | 0
Cost(KEStfed) [ 0

Losses (%)

Cost +loss
Cost +loss. fr

.l

27
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Manage feeds Manage mixes Manage libraries and Ingredient visibility

Category  Name
GFrg Banana peels @

GFrg Banana peels immature fresh

GFrg Banana whole plant fresh Add Copy —
Sil Banana whole plant silage
GFra Banana vouna nseudostems @

IMPORTANT!!!!

NEVER Edit or Delete original feeds in the default Rumen8 Feed Libraries
To create your own feeds follow these important steps!!

* Find a feed SIMILAR to the one that you want to create (very important!!)
* Click on “Add Copy”

* Give the Feed a new name with farm name and date
* “Rhodes grass Otieno 20221201” (for Rhodes grass at Otieno farm date 01 Dec 2022)

« Edit the Feed parameters as appropriate and save

28




Edit

Name [[Brachiaria (Signal Grass) fresh FARM ABC ¢_| N E A
Add Copy e O% ‘DAP

Grazed past Grazed othe
e I E Netherlands East African
() Concentrate () Additive () Byproduct Dairy Partnership

2. Feed protein type
() Grasssilsge () Other non-forage
O OtherSilage @ Otherforsge (O Distillery byproduct 1. Find a feed as similar
3. Feed particle size classification 1
@ \OCmm oy oas y as possible to your
own feed

== Add Copy Y [_0%2] \/NoF Gaha)

| W (o) " ot . ADD COPY & give feed
@ CP(g/ka) cN Starch (a'kg) new name
Fat(a/ka) ADIN (ghkg) S faba) . Do NOT change info/
C= (5 e Aoh ahe) | numbers in Green
P (akka) Pabs Cost (KESADM) | 7837 boxes
Mg (a/ka) gabs Cost (KES# fed) 2000| _
K (alka) r:{ﬁgi)ng [T\ Losses (%) 0| 4. EDIT numbers in Red
Na (g/ka) Wetdensity [ ] | Costrloss = boxes as appropriate
Cl (g/ka) (ka/m3) Cost +loss. fr 2000 ) .
— see details in next
S (g'ka) m Source |Kenyan Rumeng Team .
pcaD [ Comment @ [Brachiaria dgcumbens slide
Required feed parameter namjes are in bold

w-uits are on a DM basisw otherwise / \ Okay Cancel 29




A note on essential feed values

Edit

Name |Brachiatia (Signal Grass) fresh FARM ABC |

1. Feed management category

() Grazed pasture (@) Grazedother () Hay (O Silage

(O) Concentrate () Additive () Byproduct

2. Feed protein type

(O Grasssilage (O Other non-forage

O OtherSilage @ Other forage () Distillery byproduct

3. Feed particle size classification

O Concentrate (@) Forage O Other
DM (a/kg) aN NDF (a/kg) 534]
ME (MJ/kg) bN 021] | peNDF(gkg) [ 507
CP (g/ka) cN Starch (g/kg)
Fat(g/ka) 28 |ADIN(gka) | 20| Sugar(akg)
ca ko Casbs poh (o)
P (a/kg) Pabs Cost (KES DM)
Mg (g/ka) l 24| [ 016] Cost(KEShfed) | 2000

Mg abs

NEA
‘DAP

Netherlands East African
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Items shown in Bold font are
essential. Rumen8 cannot calculate
a diet without these values:

Feed management category,

Feed protein type

Feed particle size classification

DM, ME, CP, Fat

aN, bN, cN (=protein degradability)
All other values are ‘optional’ but ....
missing inputs produce incomplete
output (i.e. missing values for any feed
parameter that is not available for all
feeds)
Especially important for NDF, starch,

Ca, P & Mg
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Details on feed values (1/3)

Dry matter
ME

Crude protein
Fat (Ether extract)
Calcium
Phosphorus
Magnesium
Potassium
Sodium
Chloride
Sulphur
DCAD

RUMENS

Easy d:

airy & beef ¢

DM (a/ka)
ME (M.J/kg)
CP (a/ka)
Fat(g/kg)
Ca (g/ka)

P (g/ka)

Mg (g'ka)

K (g/kag)

Na (g/kg)

Cl (g/ka)

S (g/kag)
pcap

237

73

46

26

28

246

25

220

31

aN
bN
cN

ADIN (g/ka)

Ca abs
P abs

Mg abs

Max feeding
rate (g/kg)

Wet density
(kg/m3)

Source
Comment &

Reguired feed parameter names are in bold

[Units are on @ DM basis unless shown otherwise

v

Netherlands East African

Dairy Partnership

0.47|  NDF (g/kg) 672
0.33]  peNDF (g/ka) 518
0.08]  starch (g/kg) 51
12| Sugar (g/ka) 37
0.30| Ash (g/kg) 139
064| Cost(KESADM) 3555
0.16| Cost(KES/ fed) 15000
Losses (%) 20
Cost +loss 18750
Cost +loss. fr 4444
Kenyan Rumeng Team
Potential residue risk (insecticides, herbicides, f
Okay Cancel
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aN protein degradability
bN protein degradability
cN protein degradability
ADIN

Ca absorption

P absorption

Mg absorption
Maximum feeding rate
Wet density

Source

Comment

RUMENS

Easy d:

airy & beef ¢

Details on feed values (2/3)

v

Netherlands East African
Dairy Partnership

DM (g/kg) 237/ | aN 0.47 NDF (g/kg) 672
ME (M.J/kg) 79 bN 0.33 peNDF (g/kg) 518
CP (g/kag) 77| cN 0.08 Starch (g/kg) 51

Fat(g/kag) 33| | ADIN (g/ka) 12|  |Sugar (g/kg) 37
Ca (g/kg) 46| | Caabs 0.30 Ash (g/kg) 139
P (g/kg) 26| | Pabs 0.64 Cost (KES/ DM) 3555
Mg (g'kg) 28| | Mgabs 0.16 Cost (KESi fed) 15000
K (a/kg) 246 gﬁml}ng Losses (%) 20
Na (g/kg) 95 Aict ety Cost +loss 18750
Cl (g/kg) 220| | (kaim3) Cost i & St
S (g/ka) 3.1 Source Kenyan Rumeng Team

pcaD Comment & |Potential residue risk {insecticides, herbicides, f

Reguired feed parameter names are in bold

Units are on @ OM basis unless shown otherwise

Okay Cancel
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Details on feed values (3/3) . AR

Netherlands East African
Dairy Partnership

* Neutral detergent fibre D 237 | 047] | NDF (g/ka) 672
« Physically effective NDF (peNDF) ME(MJika) 78] bN 033/ | peNDF (g/ka) 518
« Starch CP (g/kg) 77| <N 0.08) | Starch (g/ka) 51
e Sugar Fat(g/kg) 33| ADIN (g/ka) 12| | Sugar (aka) 37
* Ash (total minerals) Ca (g/ka) 45| G e 030] | Ash (gkg) 139
* Cost per tonne DM P (g/kg) 26| Pabs 064| | Cost(KESHDM) 3555
* Cost per tonne as fed Mg (g/ka) 28| Mgabs 0.16| | Cost(KEShfed) 15000
* Losses (%) K (g/kg) 245| Maxfeeding Losses (%) 20
. Cost after losses on DM basis s ikt ~ IZ:Z?:W . e
* Cost after losses on as-fed basis ¢ kg ol o) Cost +loss. fr 4444

S (g/ka) 3.1 Source Kenyan Rumeng Team

pcaD Comment @_|Potential residue risk {insecticides, herbicides, f

Reguired feed parameter names are in bold
H" RUMENS =~ Units are on a DM basis unless shown otherwise Okay Cancel
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M O re O n a N ) b N ) C N : Netherlands’EaDstﬁcE
rumen degradability of protein
DM (g/kg) 250 aN 0.28 MNDF (g/kg) 530
ME (MJ/kg) 93 bN 0.59 peNDF (g'ka) 520
CP (g/kg) 180 cN 0.15 Starch (g/ka) 15

Fat(g/kg) 30| ADIN (g/kg) 20|  Sugar (g/kg) 70
Ca (g/ka) 38| Caabs 0.30| Ash (g/ka) 110
L:q) 10000

" aN 028 0 =
bN 0.59 :

kan +50) not abe

_cN 0.15| |
H' e e — Cancel
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What about aN, bN, cN? ‘DAP

Netherlands East African
Dairy Partnership

Rumen degradability of protein

A 7 iRt o
Nylon mesh bag \‘ \
\

Experimental animal Cannula




NEA
aN, bN and cN ‘DAP

Netherlands East African

W h at d O t h ey mea n? Dairy Partnership

cN: the rate at which the
bN fraction is broken

90 down in the rumen
.................... v ‘ (fraction per hOUI‘)

g 80 cN (fractionperhr) | .
g 70 ,
£ g bN: potentially rumen
= degradable CP
c 50 H
3 ‘ (excluding aN). The .
T 40 actual amount that will
£ 3 be degraded depends on
=3PV AN N NN N N I N I I N S — length of residence time
° o in the rumen
0 aN: water soluble CP

0 4 8 12 16 20 24 28 32 36 40 44 48 . .o
which is instantly rumen

degradable

Time in rumen (hrs)
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NEA

aN, bN and cN values 'DAP
How to read protein degradation curves e e

cN: the rate at which the bN

10 fraction is broken down in the

0.9 rumen (fraction per hour)

0.8

0.7 bN: potentially rumen

0.6 degradable CP (excluding aN).

0.5 The actual amount that will be

0.4 degraded depends on length of

0.3 residence time in the rumen

0.2

01 —e—Desmodium hay —e—Rhodes silage ~ —— Maize silage aN: water soluble CP

00 which is instantly rumen

0 6 12 18 24 30 36 42 48 54 60 66 72 degradable
Time in rumen (hrs) Feed aN bN cN

Desmodium hay 0.20 0.65 0.29
Rhodes silage 0.47 0.33 0.08

Maize silage 0.59 0.25 0.12
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Where do we find aN, bN, cN values? ‘DAP

Netherlands East African
Dairy Partnership

Experimental animal Cannula



NEA

‘DAP
How to get aN, bN cN values?

Dairy Partnership
« aN, bN, cN cannot be measured easily/cheaply
 In practice we rely on the Rumen8 library or published data
* Feedipedia lists aN, bN, cN for various tropical feeds
» Also other data sources incl. individual scientific papers

Guinea grass (Megathyrsus maximus) .

m, 5 Sipd
 Feedipedia
Description ~ Nutritional aspects ~ Nutritional tables  References https://www.feedipedia.org/
Ruminant nutritive values Unit Avg SD Min Max Nb
a (N) % 25.3 16.7 1.2 40.3 6
b (N) % 43.0 18.6 6.8 55.0 6
c (N) h-1 0.038 0.021  0.007 0.058 6




Typical protein degradability values

From Rumen8 User Guide

)

Feed class aN bN cN

Fresh forages 0.24 0.67 0.12
Roots 0.25 0.65 0.41
Grass and legume silages 0.59 0.31 0.13
Cereal silage incl maize 0.69 0.20 0.10
Grass hays 0.22 0.60 0.08
Legume hays 0.20 0.65 0.29
Cereal straws 0.30 0.50 0.12
Cereals 0.47 0.48 0.27
Legume seeds 0.41 0.57 0.16
Cereal byproducts 0.36 0.55 0.09
Beet and citrus pulps 0.39 0.57 0.05
Oils meals, high fibre 0.24 0.69 0.11
Oil meals, low fibre 0.14 0.79 0.09

RUMENS

Easy dairy & beef cattle diets

NEA
‘DAP

Netherlands East African
Dairy Partnership

aN value 0.24

24% of CP is water-soluble and
therefore instantly degradable in
the rumen

bN value 0.67

67% of CP (other than aN) is
potentially degradable,
depending on length of time in
the rumen

cN value 0.12

indicates that 12% of the b-
fraction can be degraded every
hour in the rumen
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More options in the Feed Editor Nethiands st A

* Manage libraries & Ingredient visibility
* Manage mixes

Feed Editor

Manage feeds Manage mixes Manage libraries and Ingredient visibility




NEA
. - ‘DAP
Know your feeds and their nutritive values  wemerms cutasicn

RUMENS

Easy dairy & beef cattle diets

42




Manage libraries & In

RUMENS

Easy dairy & bee

Manage feeds Manage mixés_Manage libraries and Ingredient visibility

Ingredients visible dunng diet creation

Category Name

GPas African foxtail grass fresh < 90 g/kg CP
[~] GPas African foxtail grass fresh <> 90-150 g/kg CP
GPas African foxtail grass fresh >150 g/kg CP
Hay Mrican foxtail grass hay

Bypr Avocado seed fresh fat < 100 a/kg
[~ Bypr Avocado seed fresh fat > 100 g/kg
Conc Avocado seed meal fat < 100 a/ka
Conc Avocado seed meal fat »100 a/kg
GFrg Bamboo (Giant thomy) leaves fresh
[+] GFrg Bamboo leaves fresh

GFrg Bana grass fresh

GFrg Banana comms fresh

GFrg Banana leaves fresh

Bypr Banana leaves meal

GFrg Banana mature pseudostems

¥ GFrg Banana peels

GFrg Banana peels immature fresh

GFrg Banana whole plant fresh

& si Banana whole plart silage

] GFg Banana young pseudostems

[~ Bypr Barley bran

Conc Barley grain

Bypr Barley straw

Hay Bean hay

Bypr Bean mature WP fresh (without seeds)
Bypr Bean straw

] GFrg Bean young fresh leaves

Bypr Blood Fresh

Conc Bone Meal

GFrg Brachiaria (Signal Grass) fresh

21 Rwnr Rrewers arain drv

<

redient visibility

NEA
‘DAP

Netherlands East African

Dairy Partnership

Library management
Selected (ticked) diet ingredients (feeds and mixes) are
available in the diet ingredient drop down lists
Diet ingredients available 240
Diet ingredients selected 240
Feed library in use fropicalfeed brary_ "% v

Select Sort Library
AL  Name | ' Add Copy |
’7 None ‘ ’ Category ‘ ’ Rename ‘
‘ Invert ‘ ‘ Selection ‘ ‘ Delete ‘
 Allfeeds | Shared | AddNew |
\ No feeds ‘ ‘ Import
| Allmixes |
\ No mixes ‘ | Print

Shared
feed library T

Open ‘ ’ Import

Close ‘ Export ‘ 43



Manage libraries & In

* Only feeds that
are ticked are
visible in the

feed library — N\

» Options for
selecting and

Manage feeds

Manage mix€e__Manage libraries and Ingredient visibility

NEA
‘DAP

re d i e n‘t V i S i b i li‘ty Netherlands East African

Dairy Partnership

sorting feeds

e Use Print to
create a feed
composition
report

KRR RIE KR KRR R R R R R R E R EREREE]

E3
o
=]
Q

K
4
&

7

G

Name

African foxtail grass fresh < 90 g/kg CP
African foxtail grass fresh <> 90-150 g/kg CP
African foxtail grass fresh >150 g/kg CP
African foxtail grass hay
Avocado seed fresh fat < 100 g/kg
Avocado seed fresh fat > 100 g/kg
Avocado seed meal fat < 100 a/ka
Avocado seed meal fat >100 g/kg
Bamboo (Giant thomy) leaves fresh
Bamboo leaves fresh
Bana grass fresh
Banana coms fresh
Banana leaves fresh
Banana leaves meal
Banana mature pseudostems

eels
Banana peeMNggmature fresh
Banana whole plg fresh
Banana whole plart
Banana young pseudostems

Library management
o Selected (ticked) diet ingredients (feeds and mixes) are
available in the diet ingredient drop down lists
Diet ingredients available 240
Diet ingredients selected 240
Feed library in use fropicalfeed brany " v |
/Select Sort \ Library
Al Name " Add Copy |

None Category ’ Rename ‘

e
i

Invert Selection ‘ Delete ‘

Al feeds Shared | AddNew |

‘ Import

No feeds

i

Barley bran

Barley grain

Barley straw

Bean hay

Bean mature WP fresh (without seeds)
Bean straw

Bean young fresh leaves

Blood Fresh

Bone Meal

Brachiaria (Signal Grass) fresh

Rrewers arain drv

i

All mixes

\No mixes ‘ Print /
fegcrlulairt;ﬁry Share
’P Open ‘ ’ Import
g Close ‘ Export ‘ aa




Manage libraries & In

RUMENS

Easy dairy & bee

Manage feeds Manage mixés_Manage libraries and Ingredient visibility

Ingredients visible dunng diet creation

redient visibility

Category Name

GPas African foxtail grass fresh < 90 g/kg CP
[~] GPas African foxtail grass fresh <> 90-150 g/kg CP
GPas African foxtail grass fresh >150 g/kg CP
Hay Mrican foxtail grass hay

Bypr Avocado seed fresh fat < 100 a/kg
[~ Bypr Avocado seed fresh fat > 100 g/kg
Conc Avocado seed meal fat < 100 a/ka
Conc Avocado seed meal fat »100 a/kg
GFrg Bamboo (Giant thomy) leaves fresh
[+] GFrg Bamboo leaves fresh

GFrg Bana grass fresh

GFrg Banana comms fresh

GFrg Banana leaves fresh

Bypr Banana leaves meal

GFrg Banana mature pseudostems

¥ GFrg Banana peels

GFrg Banana peels immature fresh

GFrg Banana whole plant fresh

& si Banana whole plart silage

] GFg Banana young pseudostems

[~ Bypr Barley bran

Conc Barley grain

Bypr Barley straw

Hay Bean hay

Bypr Bean mature WP fresh (without seeds)
Bypr Bean straw

] GFrg Bean young fresh leaves

Bypr Blood Fresh

Conc Bone Meal

GFrg Brachiaria (Signal Grass) fresh

21 Rwnr Rrewers arain drv

<

NEA
‘DAP

Netherlands East African
Dairy Partnership

Library management

Selected (ticked) diet ingredients (feeds and mixes) are
available in the diet ingredient drop down lists

Select your
library here

Diet ingredients available 240
Diet ingredients selected 240

Feed library in use

Al  Name | | Add Copy
None ‘ ’ Category ‘ Rename .
Invert ‘ ‘ Selection ‘ Delete
Allfeeds | Shared | Add New
Nofeeds |
(R |
No mixes Print

Select Sort / Library \

-
\

Import
Export 45
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Creating your own feed mixes Nehrgnd ot Al

Manage feeds Managemmes anage libraries and Ingredient visibility

. Edt || AddNew | Edit
Mix percentages Dry matter As-fed Okay Cancel

| AddCopy | | Delete |

Name Percent Feed Category  Name
Kikcuyu maize grain mix 10 ME 200 Dairy Meal High Yield GPas African foxtail grass fresh < 90 ...
Kikuyu maize grain mix 11 ME 0.0 Maize silage DM <> 30-35% GPas African foxtail grass fresh <= 50...

« Edit, Add New, Add Copy, Delete
* Mix on as-fed basis or DM basis
« Mix cost vs ingredient cost

» Can be used to create any mix
« Concentrate mixes
* Mineral mixes
« TMR mixes

46




NEA

: : ‘DAP
Creatl ng you r Own m IXeS Netherlands East African

DNairv Dnl“l‘l’lnfship
Manage feeds Manage mixes Manage libraries and Ingredient visibility

= e .
 Edit (( AddNew ) Edit
| Add Copy ‘ I Dol ‘ Mix percentages O Dry matter (@ As-fed ( Okay ‘D’ Cancel
Name / Percent Feed Category  Name "
Example TMR mix East Africa 20.0 Cottonseed meal partly decortig... Conc Cassava tuber/root meal (Tapi...
Kenya demo concentrate mix 1.0 Limestone {CaC03) GFra Centrosema fresh
. “ ” e e TR 250 Maize bran g';p grus pelels :ilage
r s pul
e Click on “Add New = o o Dnsseay
. . 20 Minerals Maziwa (Vital) GPas Columbus grass fresh
« Select feeds from the library and click - i . oo
. Bypr Copra (coconut cake)fat < 40 .
tO add them tO your Custom mIX 10.0 Soyabean meal fat < 40 g/k > Bypr Cozra(caconutcake)fahaiﬂ.“
Bypr Cottonseed cake expeller extra...
« Enter % for each feed (must total 100%) B

. . . QGPas Couch (African) Grass (Digtaria...
« Give your mix a unique name and save T st |

Conc Dairy Meal Standard

* Mix % can be on DM basis or as-fed e b G5 Dt
b a S I S . Sil Deshofltvligeﬂa silage (Penniset ...
Name @cﬂrﬂe mix| ) | gFrg gesmoium ((green ::3 Lresh
* Total cost of mix includes ingredient Moxtosdng (| o e | e
cost & mixing cost (so > than ingredient 7o oot o d  Dedoumphesphot
s b 72084 64350 r Duckweed meal
C O S t) K (KESX Conc Faba Bean {Vicia Faba)

Losses (%) [ 9 GPas Feed A

Sil Feed B

= |Demo mix example | Conc Feed C
ent @ |Demo mix example Bypr Feed D v a7
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NEA

. . . . ‘DAP
Creating a mix from any existing diet

Dairy Partnership

B Create a mix from the current diet ? X
File( ’ Edit ) Animal  View Help o g DM AsFed Mix(%) Mix parameters
Edit Feeds Ctrl+F 1. [] Maize silage DM <> 30-35% 6.7 200 - Mix percentages O Dry matter @ As-fed
‘ _ . : 2. [] Maize bran 19 22 359  Dry matter content: 89.9%
gopy DIEt Ctr|+c 3. [ Sunflower seed meal non dehulled 25 28 458 Number of ingredients: 3
Copy All Diets  Ctrl+A 4. [] Rapeseed (Canola) meal fat < 40 gkg 1.0 1.1 18.3
) 5. [] Brachiaria (Signal Grass) GOOD hiCP 1.1 43 - Name | Example grain mix Kenya |
Clear Current Diet & T itie ) ) - M e
) ) C eneyd [ | Mixcost(<ES®) | 50081
Create Mlx FrDmD ’ o ::tfig:r::?ty Ingredients cost
8. [ | None = = B i I Iy el A
Feed Library S ] : : Lossesce) [ |
10. None - 8 = Source || |
Preferences Library . : ) _ Comment @] |
Prices Library p 2 ;
13. None
All Libraries I
15. None -
Okay ‘ } Cancel
Total (kg) 55 61 1000
49




NEA

IMPORTANT POINTS about Feed Editor ~ semmemine

Dairy Partnership

Garbage in = Garbage out
» Assess all the feeds available on the farm visually/smell/taste/touch

Have feeds analysed where possible
» Especially important for fresh and conserved forages
» Concentrates can differ quite widely in nutrient content also

Key measures for feed analysis: ME, CP, NDF, fat, starch, Ca/P/Mg
For aN, bN, cN values use Rumen8 library or published research

Make new feed entries for Rumen8 with analysis results




NEA
. . ‘DAP
Last resort for feed libraries Nethrands £t Arican

 If you accidentally
corrupt your feed library
you can always just
delete it

* Rumen8 will restore the
Default (Australian)
library when it starts up
again

» The Tropical Feed Library
will have to be
downloaded from
Rumen8 website again

RUMENS

Easy dairy & beef cattle diets
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NEA

Feed Editor & Diet detail 1/2 g

Dairy Partnership

1. Open the Rumen8 Feed Editor

2. Create 3 new feeds available at our case-study farm
with these feed test results (courtesy - ILRI)
Remember the correct procedure!

Feed name MJ ME/kg DM CP g/kg DM NDF g/kg DM Starch g/kg DM Cost KES/t as-fed
X4 Good quality grass (fresh) 9.0 120 650 20 2,750
X4 Maize silage 10.5 70 440 275 6,000
X4 Protein meal 12.0 400 270 30 75,000

54



NEA

Feed Editor & Diet detail 2/2 g

Dairy Partnership

1. Load the three new feeds from your feed library
2. Also open these additional feeds

* Napier fresh 120 cm KES 2,000/t as-fed
* Maize grain KES 70,000/t as-fed
e Limestone (CaCO3) KES 15,000/t as-fed

3. Load a Standard Animal 5000 litres mid lactation — stall-fed

4. Formulate a diet that meets all nutrient requirements within intake limits

5. Examine the Diet detail screen. Find the following values
« ME and CP content of the total diet (MJ/kg DM and % CP in DM)
DMI as % of LW
NDF intake (kg/cow/day)
« Starch & sugar content (% in DM)

6. Save the file as “Rumen8Tutorial4-2.rm8”
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Dry cows & Transition cows Nehrgnd ot Al

» Assumed gestation length 282 days

» Target is for dairy cows to be dry
(i.e. not lactating) for 60 days
Immediately before calving

* Two distinct phases after dry-off
* ‘Dry cow’
» Days 222 to 260 of pregnancy
* ‘Transition cow’
 Last 21 days before calving
» Days 261 to 282 of pregnancy




NEA

: : ‘DAP
Drying off a lactating cow Nethertands st At
Dalry Diet  Dietdetail Price Feedcost
File  Edit |(@nimal)| View Help Dairy cow v | |Holstein  ~
Bl Save Current Animal as Default Live weight (kg) 5{}0%
.. {1 Reload Default Animal T R 5 000
ive weight c .
5 Use Standard Animal 3 9 nge (kg/d)
& Dry Off Current Animal Ctrl+D Days in milk ] 0
3. @ Move Cow into the Transition Herd  Ctrl+ShiftsB Days pregnant E 250@
Number of animals in herd 1 @
Milk yield (I/d) D.DE]
Milk fat (*am/v) 0.00 -
Milk true protein (%em/v) 0.00 :
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NEA

- ‘DAP
Transition cows (last 3 weeks pregnant) Netherands Exat Afican
Dairy Diet Dietdetail Price Feed cost
File Edit @ View Help Dairy cow v | |Holstein v
B Save Current Animal as Default Live weight (kq) 50(1@
1. {1 Reload Default Animal ’ — g 000
ve weight c :
Use Standard Animal 3 - nge (ka/d)
2 - Days in milk m 03
@&  Dry Off Current Animal Ctrl+D Y5 M i E
af} @@ into the Tran@(itrh—&ihifﬁﬁ Days pregnant | 270
| - Number of animals in herd =
Milk yield (I/d) 0.0
Milk fat (%cm/v) 0.00 ;
Milk true protein (%em/v) 0.00=

59




NEA
- : " ‘DAP
DM intake in Dry cows & Transition cows Nethertands Exat Arican

42 Dairy preferences ? X
<vanced Recommended levels  Standard cows

Milk yield units Milk component units
(@) Litres () Kilograms (O Mass/mass (®) Mass/volume
Feed concentration units Feed proportion units
(® g/kg () Percentage (®) Proportion () Percentage
Fat to protein ratio Tool tips detail
(®) Fat:Protein () Protein:Fat () Standard (@) Extended
Dry matter intake estimate
Cow Diry Close-up Heifer
Conventional method: kg DMid ~ NRCean. [ | 1108 | 100(3 \AFRCem.
NDF intake: % of liveweight | 138 1.0 0.8/ 1.0

H“ RUMENS
L. | Easy dairy ef ca iets 60
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Diet formulation for young stock Netherlands Eat Afican

Diet Dietdetail Pri

Dairy cow
Dairy cow
<‘[Eﬂeifer mated

heifer unmat




NEA

Diet formulation for heifers W oL
Dairy Diet Dietdetail Price Feedcost|| P@"y Diet Dietdetail Price Feed cost
(| Dairy heifer unmated 3 v| | Holstein < Dairy heifer mated > v | |Holstein
Live weight (kg) 250/2] || Live weight (kg) 4905
Live weight change (kg/d) B 075% || Liveweightchange (kg/d) B | 075+
Days in milk B 02 Days in milk ] 015
Days pregnant B 02 Days pregnant m 1507
Number of animals in herd 1 Number of animals in herd s
Milk yield (I/d) 002 Milk yield (I/d) 007




v

Diet formulation for East African heifers L
Dairy Diet Dietdetail Price Feedcost| | Dairy Diet Dietdetail Price Feed cost
(Dairy heiferunmated ]| Holstein Dairy heifer mated v)|Holstein v
Live weight (kg) 2005 Live weight (kg) 35{}@ »
Live weight change (kg/d) 0.551] Live weight change (kg/d) 055[5)/
Days in milk B 0: Days in milk B 0f
Days pregnant B 02 Days pregnant B 1505
Number of animals in herd 15 Number of animals in herd U=
Milk yield (l/d) 00 7 Milk yield (I/d) 00+

L. ( | ttle diets 63
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. ‘DAP
Heifer target growth rate calculator i i

Heifer target growth rate calculator ? X
Dairy Diet Dietdetail Price Feedcost Heifers must achieve 55% mature weight at mating or 94% mature
weight at calving. The calculator estimates the average daily gain
required to reach these targets from a recent weigh date.
Dairy heifer mated ~ | |Holstein Herd's mature cow weight (kg) 500/
Heifer birth date | Thursday . 1 Juy 2021 v
Live weight (kg) 3501 Heifer weight date ["Monday . 3 October 2022 ]
g g =~ Weight (k 31045
Live weight change (kg/d) B 055 ght (kg)
: : — " Age: 15.0 months, Mature cow weight: 62% (Target 61%)
Days in milk B 07
Heifer due calving date | Saturday . 1 Juy 2023 |
I
Days pregnant B 150 % Days to calving 270
Number of animals in herd |-| @ Target weight at calving (kg) 470 (94%)
Required average daily gain (kg/d) 0.59
Milk yield (I/d) 00 7
Okay Cancel
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<‘ File ) Edit Animal View |
eW Ctrl+M N EA

&= Open Ctrl+0 / DAP
Dual purpose cows — o

B Save Ctrl+S
B SaveAs Ctrl+Shift+S
 Rumen8 has the option to ) Reload Feeds  Ctrl+R
formulate diets for Dual purpose g oot P
cows Standard Mode
* This is in Rumen8 Beef Compact Mode

« Go to the File Menu and tick Beef< iet Diet detail P

rather than Dairy

B Exit Ctrl+Q
- Go to the Beef tab and select Cow (v
‘Dual purpose cow’ from the list of Unmated heifer T
animal classes available Mated heifer
Steer
Cow

| Dual purpose cow
Bu

65
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‘DAP
Dual purpose cow o

File Edit Animal View Help Beef Diet Dietdetail Price Feedcost Compare Notes Optimise
DM As-fed
1. |Brachiaria (Signal Grass) GooD  ~| | 8003 | 3200/3] @meccm ) (Breed
2 | Dairy Meal Standard v| [ 243 [ 270 /@emigm(kg) [ 50013\ | [Holstein ~| | 500f]
» Select Breed Type Live weight change (g/d) [ | 0.00[%] @m ‘| [soEEE
« Pure breeds or crosses Doy since calving =
Days in calf =
¢ Enter LW’ LW Change’ days Number of animals in herd 1| ik
since calving, age, etc. — ©Avomatic. OEmerd O None
e Select DMI estimation method Laitana s () Yield (Id)  Fat(%mh) True protein (%mi)
. . ' _ Live weight at sale (kg) ]WEV 8.1 4.00 3.00
* Provide animal with a ration Penea =
. . . Hormone growth promotant O]
* Adjust milk yield — T ————
. . . DM estimation method .
e Check Diet and Diet Detail as Cfetopnie  Dbae BB
usu al Farm terrain Distance walked (km/d) 05
@ Flat (O Undulating (O Steep =0 } @

* Adjust diet

66
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i - ‘DAP
Additional features in Rumen8 Nehrgnd st tdan

» Creating reports

- Using ‘Recommended levels’ =5



yamN |
oy
m

_File | Edit Animal View N EA
: B New Ctrl+N ’, DAP
Creating reports & Open Ctrl+0 Miftetont Kot Ao
Open Recent >
« Option of 5 report types M Sove i
. B SaveAs Ctrl+Shift+5
« Diet Report
« Daily Feeding Sheet < g =0
 Batching Sheet (when using TMR) L] Re'f‘ms ft'r’f /\’l
* Diet Comparison Report (in DM) < f -
- Diet Comparison Report (as-fed) v Report Designer
C
N o Report type
e Click on Edit menu G B Batching Sheet
. Copy diet or Copy all diets Diet name Dla Cumpar!snn Repod
» Paste in Excel to produce your R
own report Prepared by Consultant Xyz
Hl RUMENS Contact details |- Address: xyzxyz




Report Designer

] Report Designer

x 1

NEA
‘DAP

Netherlands East African

Save report a% —

eine I 1 [E@emic «r i Jnma-
Farm name |Abcdese [N et |
Diet name [Dairy cows Oct22
Prepared by [Consultant X DIET REPORT
Contact details Ixyzxyz
Abcdeee
Notes This is an example of a Diet report that can b Da"y Cows Od22
Diet created by ConsultantX
XyZXyz
Ingredients Kkl
listed in ordel
e Liveweight (kg) 500 Milk yield (I 17.0
5 Masmieot LW change (kg/d) 05 Milk fat (%) 4.1
3 Sunflowerseed m.. Days pregnant 0 Milk protein (%) 31
[4] 5 Brachiaria (Signal... Days in milk 60 Fat:Protein ratio 1.32
&
Diet/cow/day
# Ingredient kg DM kg As Fed ME (MJ)
1 Maize silage DM <> 30-35% 6.87 20.50 73.5
2 Maize bran 1TT 2.00 211
Disclaimer Entter a disclaimer if required 3 Sunflower seed meal dehulled CF < 2 3.60 4.00 40.0
5 Brachiana (Signal Grass) fresh 0.86 3.40 7.8

Fat (kg)

Protein (kg)

Fat + Protein (kg)
Energy cormrected mill

CP (g) Ca (g) P
467 185 15
177 34 ¢

1.426 14.8 37
111 33 :

I

\ | Create

Cancel J

Dairy Partnership
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DIET REPORT NEA
. Abcdeee / DA P
D I et R e O rt Dairy cows Oct22 Netherlands East African
Dairy Partnership
Diet created by ConsultantXyz
- Address: xyzxyz
Animal
Liveweight (kg) 450 Milk yield (I) 13.6 Fat (kg) 0.60
LW change (kg/d) 0.0 Milk fat (%) 42 Protein (kg) 0.43
Days pregnant 70 Milk protein (%) 32 Fat + Protein (kg) 0.99
Days in milk 150 Fat:Protein ratio 1.32 Energy comected milk (kg) 13.8
Diet/cow/day
# Ingredient kg DM kg As Fed  ME (MJ) CP (g) Ca (g) P (g) Mg (g)
1 Maize silage DM <> 30-35% 6.71 20.03 71.8 456 18.1 134 74
2 Maize bran 1.93 218 230 193 37 6.8 42
3 Sunflower seed meal non dehulied 252 278 255 741 13.6 262 14.1
4 Rapeseed (Canola) meal fat < 40 g/l 1.00 1.11 11.8 405 o 12.2 5.4
5 Brachiania (Signal Grass) GOOD hiCF 1.07 428 10.0 193 41 29 26
Total/cow/day kg DM kg As Fed ME (MJ) MP (g) Ca(g) P (g) Mg (g)
Supply 132 304 142 1,066 472 615 337
Demand 142 1,066 73.3 402 216
Balance 0 0 -26.1 212 12.1
% Requirement 100.0 100.0 64.4 152.8 156.3
Total Diet Feed Efficiency Margin (KES/icow/d)
Diet DM (%) 435 ME density (MJkgDM) 107 kg ECM/kg DM 10  Milk income 476
% of DMI limit 100 CP (%DM) 15.0 gF+P/kgDM 75 Feedcost 392
NDF (%DM) 442 RDP (%CP) 73.0 KES MIk/KES Feed 1 MAFC 84
Starch (%DM) 20.0 UDP (%CP) 27.0
Forage:Conc ratio 59:41 DCAD (mEg/kg) 0
Notes Rumen8 diet summary report printed 17/10/2022 11:25AM
RUMENS
X |Eos of catlle diets 72




Daily Feeding Sheet | ,EEQ

s East African

Daily Feeding Sheet y Partnership

Abcdeee
Dairy cows Oct22

Diet created by Consultant Xyz
- Address: xyzxyz

Number of animals to be fed: 10
PMR/TMR dry matter content: 44% (Target DM: 52%)

Diet
# Ingredient kg DM kg as Fed
Icow/day Total/day Icowl/day Total/day
Fed in TMR/PMR:
1 Maize silage DM <> 30-35% 6.71 67 20.03 200
2 Maize bran 1.93 19 218 22
3 Sunfiower seed meal non dehulled 252 25 278 28
4 Rapeseed (Canola) meal fat < 40 g/kg 1.00 10 1.11 11
3 Brachiana (Signal Grass) GOOD hiCP 1.07 11 428 43
Sub-Total 13.23 132 30.38 304
Total 13.23 132 30.38 304
Notes Rumen8 daily feeding sheet printed 17/10/2022  11:27AM

d ‘
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Batching Sheet ngP

Motharlande Eact African

Batching Sheet iership

Abcdeee
Dairy cows Oct22

Diet created by Consultant Xyz
- Address: xyzxyz

Mix
Name
Batch size 1.0 tonnes as-fed (0.436 tonnes DM)

Batch dry matter content 44% (Target DM: 52%)

Ingredients

Name Mixing Order kgAs fed Cumulative % As Fed kg DM
Maize silage DM <> 30-35% 1 659.3 659 65.9 2209
Maize bran 2 71.8 731 7.2 63.6
Sunflower seed meal non dehulled 3 91.5 823 92 83.0
Rapeseed (Canola) meal fat < 40 g/kg 4 36.5 859 3.7 329
Brachiana (Signal Grass) GOOD hiCP 5 140.9 1,000 14.1 352
Total 1,000.0 1,000 100.0 4356

Notes Rumen8 batching sheet printed 17/10/2022 11:28AM
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 Abcdeee

Diet C

Nains rovase N3

Diet Comparison Report

omparison Report

Cow details

Cow liveweight (kg)
Cowliveweightchange (kg/d)
Days in milkk

Dayspregnant

Milk production
Milke yield (I'd)

Milk fat (Semiv)
Milk protein (%emiv)

Dietingredients (kg as-fed)

Msize siasge DM <= 30-35%

Msize bran

Rapeseed (Canocla) mealfat <40 g/kg
Brachiaria (Signal Grass) GOOD hiCP
Sunflower seed mealnon dehulled

Feedintake

Dry matterintake (kg)

Dry matterintake (kg as-fed)
Dry matter intake (Stmax. NDF)
Dry matter intake (S%emax. NRC)*
Feed efficiency (kg ECM/kg DM)
Feed efficiency (g F+P/kg DM)

Energy
ME supply (MJ)

ME required (NJ)
ME density (MJ/kg DM)

Protein

MP supply (g)
MP required (g)
CPF supply (%)
CP supply (g)
RDP CP (%)
UDP CP (%)

Fibre
NDF (% DM)

Enter a disclaimer if required

450
C.00
150
70

136
4.15
3.15

249
0.9
22
8.7
0.0

133
367
100
91
1.0
75

142
142
107

1.071
1.071
138
1.837
678
321

44.1

450
0.00
150
70

1256
4.15
2.15

200
2.2
11
4.3
28

132
304
100
91
1.0
75

142
142
107

1.066
1,066
150
1,988
730
270

442

600
0.0C
150
70

250
4.00
3.co

413
0.0
6.5
0.4
0.0

192
482
100
94
1.2
23

212
218
11.0

1.979
1.706
168
3,316
64.7
353

385

NDF (kg) 5.850 5.880 7.800
peMNDF (% DM) 328 280 275
MNDF from forage (%) 2347 614 793
MNDF from forage (36LW) 1.10 0.80 1.03
Starchisugaret

Starch supply (% DM) 200 200 200
Sugar supply (% DA} 4.1 3.8 45
NFC (% DM} 335 316 358
Forage concentrate ratio (F/C) 3.7 1.42 2.39
Fat supply (%) 31 41 29
Minerals

Calcium supply (g} 475 472 825
Calcium demand (g) 856 733 1282
Phosphorus supply {g) 454 615 985
Phosphorus demand @) 411 402 67.1
Magnesiumsupply () 268 337 469
Magnesiumdemand (g) 216 216 354
Potassiumsupply (g) 1745 1613 2242
Sulphursupply (g} 155 144 345
Sodium supply (g) 3.7 4.1 6.3
Chlcride supply (g} 149 1.4 4.1
DCAD (mEg/'kg) [v] [+] 0
Feed costs

Feed cost (KES/t DM) 27.964 29.617 38787
Feed cost (KES/MJ ME) 3 3 4
Feed cost (KES/kg CF) 202 197 21
Feed cost (KES/cow/d) 37 392 766
Income

Milk incame (KES/T) as 35 s
Milk income (KES/kg ECM) as as 36
Milk income (KES/kg F+P) 479 479 500
Milk income (KES/cow/d) 476 476 875
Margin above feed cost

Margin (KES/cow'd) 105 24 109
Feed as % of income Te a2 a2
Notes Rumeng diet comparison reportprinted  17/10/2022 11:30AM

This is an example of a Diet Comparison Report that can be generated in Rumend

75






VU5

Use of Recommended levels NethrandsEast At
(Eit Edit Animal View F
New Ctrl+N l
& Open Ctrl+0 ]
Open Recent b :

B Save Ctrl+5
B SaveAs Ctrl+Shift+5
£1 Reload Feeds Ctrl+R

Reports Ctrl+P

— # Preferences Ctrl+K

£ Dairy preferences

General Advanced] Recommended levels Standard cows

L U—'!m L B |

Hl RUMENS
| { Easy dairy & beef cattle diets




NEA
‘DAP

Use of Recommended levels Nehrgnd ot Al

» Sets nutritional targets for up to 5 groups/classes of cows

» Groups can be defined by user. For example:
» Early lactation, mid lactation, late lactation, dry cow, transition cow
« Days in milk and days pregnant for each group can be defined by user

General Advanced \ Recommended levels / Standard cows

[Recommended levels set }

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

Description Early lactation

Auto [] Day of lactation 18 -| 1008 Days pregnant ok - 301




General Advanced Recommendedlevels Standard cows N E A

Recommended oy om _ome om ome | WDAP
levels

cription  |Early lactation [ Dairy Partnership
Auto [ADayoflactation |  11-| 100} ays pregnant| 0 %

i | il

. [+#] NDF (%DM 3B-45 of ]
° Sets boundarles around R N NN NN NN RN

. o . E peNDF (%DM:] 21-34 E:E

Varlous nutrltlonal paramete rS RN ESY TR RERANTS NI i LR TTRR IR TRV IATTTTNTRT] P i

orage (% : T
- NDF, peNDF, NDF forage etc. = oo 870 o

[Z] NDF f ) 07-10 el »¥»»>>>>
» Starch, sugar, NFC T e

. Fat [ Sugar (%DM) 3-8 (= fE

* Protein: RDP & UDP L e Bl T T
 Forage % in DM o S e ———
* Feed efficiency NN 30-35  s———

. . e - EE
° Feed Cost as % Of mll.k Income ERDP(/CF} S i LOTITTTRE [T TR AR O T T TN

[ UDP (%CP) 0-3 @ —e—ipj-—_—-

I ] Forage % inF:C  40-70 C 1 ot
. Canbe varied by stage of ~ 2re O
[JFEkgECM/ kg DMI 0.0-4.0 Q Y

LR NI O O (A (O TS S R A I O T O O VO 1 T J 1 T O O T

lactation/pregnancy
[JFEgFP/kgDMI  0-400
e Sets1to5

[7] Feed % income ~ 40-60 L B

| ¥
O T T T L AR Y

Close 79
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‘DAP
Use of Recommended levels Netherlands Eaet Afcan

Dairy Partnership

« Recommended levels are linked to ‘mini-traffic lights’ in the
Diet & Diet detall tabs, which help users sge which nutrients are
on-target or off-target

Metabolisable energy £) NDF (%DM) 4357 Starch (%DM) 201 [°
Supply (MJ) 142 NDF (kg) 5.692 Sugar (*%.DM) 35 @
Demand (MJ) 142 peNDF (%DM) 275(®| NFC(%DM) 316 |®
Balance (MJ) 1 NDF frg (“cNDF) 63.0|®| Forage: Conc 59:41 |&
Density (MJ/kg DM) 10.9  NDF frg (%Iw) 072 \@ Ash(%DM) 5.1

H“ RUMENS
| | Easy dairy & beef cattle diets




NE/

Recommended levels ‘DA
Netherlands East African

_ peyrarinershie
Levels set
Days in Milk 1- 100 101- 200 201—end lact. dry > 260 d i.C
NDF % in DM 35-45 40-50 45-55 50-60 45-55
peNDF % of DM 21-34 26-40 32-44 35-48 32-44
NDF forage (%DM) 60-70 65-70 70-75 90-100 85-90
NDF forage (%LW) 0.7-1 0.6to1l 0.6to1l 0.5-1 0.5-1
Sugar % in DM 3-8 2-8 2-6 2-4 2-5
Starch % in DM 10-24 10-22 10-20 0-15 10-20
Fat % in DM 2-5 2-5 2-5 2-5 2-5
NFC % in DM 30-35 27-32 25-30 15-20 20-25
RDP %CP 65-70 68-72 70-74 75-80 75-80
UDP %CP 30-35 28-32 26-30 20-25 20-25
Forage % in F:C 40-70 45-70 50-80 80-100 75-85
Feed % income 40-60 50-60 50-60 - -
ME per kg DM 11-12 10-11 10-11 9-10 10-11
CP % (as proxy for MP) 14-16 13-15 12-13 =12 =14

H RUMENS Bod.y wt ehange, kg/d -0.6 0 0.6 - -

bbbl  Typical milk yield (litres) 18-22 14-18 10-12 - - 81




Automatic implementation

* Once Recommended levels are
activated they can be
automatically linked to lactation stage

* Click on

A

to toggle between

Automatic or Manual activation of
Recommended levels by ‘lactation

stage’

Hﬂ- RUMENS
| | Easy dairy &

Dairy Diet

Metabolisable energy
Supply (MJ)

Demand (MJ)

Balance (MJ)

Diet detail

Density (MJ/kg DM)

Metabolisable protein

Supply (g)
Demand (g)

Balance (g)
CP (3:DM)

DM intake estimate
Max. NDF intake%
Maximum DMI%
DMI as % liveweight

Active recommended levels

(® One
(O Two
() Three

Early lactation

(O Four
(O Five
QO off

v

Netherlands East African
Dairy Partnership

7] | (——
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NEA

‘DAP
Young stock 1/3

Dairy Partnership

1. Heifer rearing targets:
e Mature cow weight 500 kg

 Target weight for mating at 15 months = (500*55%)
=275 kg

 Target weight for calving at 24 months = (500*85%)
=425 kg

* Our heifers are 10 months of age and weigh 200 kg
2.0pen Rumen8

3. Select Dairy heifer unmated as the type of
animal on the Dairy tab

4. Enter LW 200 kg

RUMENS

Easy dairy & beef cattle diets




Young stock 2/3

1. Open calculator next to LW change
« Enter mature weight as shown

» Enter heifer birth date & weigh date as
shown

» Enter weight as shown
» Enter heifer mating start date as shown

2. Rumen8 calculates
Required average daily gain (kg/d)
to meet these targets

3. There are 4 animals in this group
of heifers

NEA
‘DAP

Netherlands East African
Dairy Partnership

Heifer target growth rate calculator ? X

Heifers must achieve 55% mature weight at mating or 94% mature
weight at calving. The calculator estimates the average daily gain
required to reach these targets from a recent weigh date.

Herd's mature cow weight (kg) 500+
Heifer birth date | Tuesday . 14 December 2021 - |
Heifer weight date | Friday .14 October 2022 v |
Weight (kg) 200

Age: 10.0 months. Mature cow weight: 40% (Target 42°%)

Heifer mating start date Wednesday, 15 March 2023 v |
Days to mating 151
Target weight at mating (kg) 275 (55%)

Required average daily gain (kg/d) 0.50

Okay Cancel

86




Young stock 3/3

NEA
‘DAP

Netherlands East African
Dairy Partnership

1. Load 5 feeds from the library and check feed prices are set as follows:

« Maize silage DM <>30-35%

« Cottonseed meal decorticated
« Wheat bran

« Brachiaria spp LateVegetative

« Brachiaria spp EarlyVegetative

KES 6,000 as fed
KES 63,000 as fed
KES 29,000 as fed
KES 1,000 as fed
KES 2,500 as fed

2. Formulate a diet to meet animal requirements within intake limits

3. Present what you have found incl. margin (income minus feed cost)
4. Create a Diet Report for this group of animals
5. Save the file as “Rumen8Tutorial4-3.rm8”
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PARTS 5 & 6° 'DAP

Netherlands East African

Practical use of Rumen8 on dairy farms

* A farm walk is an ESSENTIAL part of using Rumen8

» Face to face meeting with farmer/manager on farm

 Become a Rumen8 Detective: ‘Nutrition in Practice’ & ‘Body of Evidence’
» Collect management info & data on feeding & animal production

Set up the farm in Rumen8 & assess opportunities for improvements
Discuss options & agree on plan with the farmer

Remember the ‘Art of Feeding’ — opportunities to do better?

Follow-up is essential

‘Practice makes Perfect’




NEA

Part FIVE - Farm walk details . o

Dairy Partnership

* Location of the farm

* Mode of transport

* Place and time of departure — be punctual please as this will be a long day
* Lunch & refreshments

* Requirement for clothing: overalls, gumboots, hat, water
(presenters to provide rubber gloves for handling of manure etc.)

» Laptop: carry in backpack so you have hands free
» Expected return time

« Home work (see next slides)




NEA
HOME WORK - Body condltlon scoring DAP

@ Youlube

"TELLELT
o

Learn to Score Body W
Condition Step by Step i i

assign scores consistently and accurately

https://m.youtube.com/watch?v=wASXNn CTCU

Animals and Livestock
Learn To Score Body Conditioning (BCS) For Dairy Cows

RUMENS
|l Easy dairy & beef cattle diets
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HOME WORK - Identifying lame cows i e

https://youtu.be/pa88nfVq6pE

https://www.dairynz.co.nz/animal/cow-health/lameness/identifying-lame-cows/

H‘ RUMENS
If | Easy dairy & beef cattle diets 92
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: ‘DAP
Home WO rk - Rumen flll Netherlands East African

Dairy Partnership

Rumen Scoring Dairy Cows
@ YouTube - NS Perennia - 3 Jan 2013

4

https://youtu.be/MWo03iteLA8

[RUMENS8

Easy dairy & beef cattle diets 93
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‘DAP

Home work — Manure scoring i e

B

if“ﬂﬂ|1llf§§§3c33n£nmg

3 ol S

——'h!-v-{\f} irﬁ—H—;ﬁ'
> Pl vz

https://youtu.be/NA pJh77wmk

Bdalrytams Tdalrycow SManin
Manure Scoring

& 1 Gw T Ao o
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Dairy cattle nutrition ‘DAP

in the tropics using Rumen8 T e

Dairy Partnership

Part FOUR
finished

RUMENS

Easy dairy & beef
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