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USE OF RUMENS8 SOFTWARE FOR RATION

CALCULATION

Training & information Content

Estimating feeding value of fodder & feed on dairy farms
Sampling feeds & forages/analysis interpretation

Estimating Dry Matter intake for various breeds/age categories of dairy cattle in the
tropics
Reviewing feed intake, rumen fill, Body Condition Scoring (BCS)

Life weight estimation of cows
Rumen fermentation

Mineral & vitamin requirement, guidelines
Manure scoring and evaluation
Guidelines for ration calculations for various breeds, heifers, lactation stage (Rumen8)

Use of Rumen8 software for ration calculation
Optimization of ration with Rumen8

Feeding management guidelines

Feeding management of dry cows/close up

Feeding systems

Metabolic disorders

Scoring locomotion and hoof condition

Mycotoxin in dairy cattle nutrition

Heat stress in dairy cattle nutrition

Monitoring feeding management, using KPIs (based on Rumen8)



1. You will learn about (learning
objectives):

O Introduction to ration formulation using
Rumen8 Software.

 Step by step guide to making a ration
for dairy cows.

 Examples of the rations for various
categories of cattle.

&

i

—— part Il — ensure you download Part |.
IMPORTANT

A [This module has two parts; this is] Ru » e




2. Case study 1: Reduce milk
yield

Fle Edit Aamal  View Hep Dary Dt Distdetal Pnce Feedcost Compare Splitherd Notas
. o . ™ Fed
«  According to the result of the original N r——— 2w | o ——
feed ration, the cow’s requirement to ®. It b e 2 0 R
. 3 | Maize bran sl 2002 Matabolissble Energy 100 % Reqt
produce 15L is not met. . s ss ome | —
*  We can adjust the milk to get to the : — =
. . . 6 ° - S
estimated level of production if the : S| G 9% Reqt
cows are fed with this ration. 3 5
. . 9 Phosphorus 135 % Req't
*  On the bottom right of the landing . .
(green box) reduce the milk 1 e =
production and target to settle on a . o wrow 6
level where the bars turn green, " S ow: Stech(xow) 0% @
especially the metabolizable energy oo e =
M
(red bOX). Feed costs Milk income Foed efficioncy Margin
. . Ush/t DM 8057 Ushy'L raw milk 800 kg ECM'kg DM 07 Ushicow'd 41
* The picture on the right shows that for BAWME 0 UskgECH 6 gFPRDM 2 st
. . . . Usivkg CP 0807 Ushikg F+P 2121 Ush MiliLish Feed 0529 i
the ration provided in this case cows Ui BN Ushcowd 5850 ——

can only produce 7.1L/d (green box).



3. Case study 1: Improve forage quality - Napier grass

* Advise the farmer to harvest the forage

at an earlier vegetative stage and | Fle €t Anwl View Hep Dary Diel Distdetsil Price Faedcost Compars Spitherd Notes
. . . DM As Fad
Improve Sllage quallty. 1 Maize silags DM < 30% 1312 | 50012 Dry Matter Intake 80 % Limit
: H apiec m 6243 300018 ———
* Inthis case (blue box) use Napier grass I2 — = = [ e
harvested at an average of 60 cm high 4 [timestone Caco3 0w 0w
1 H 5 : ~ Metabolisable Protein 142 % Reqt
instead of overgrown height of 150 cm. ; :
* Try out using the improved forages in ) Calcum 71 % Reqt
. : I
your ration to achieve a balance. : | — et
Maintain the same amount of forage 3 i p— E—
. . - - Magnesium 167 % Req't
and milk (green box) then notice the " - :
. . 12 x =
difference in the bars. , . Norxow %%
 We can see that the percentage of s SHTE Shanch (% DM ns @
metabolizable protein and energy in the i seias e T o
F N
dry matter of the forages are of better Feed costs Milk incame Feed officency Morgin
. . . Ush/t DM 6543 UshiL row milk 500 kg ECM/kg DM 07 Ush/cawid 43
quality(red box) if harvested at the right UshvIAd ME os7  UshigECM 836 aF+P kgD 50 Ueherdd
Ush/kg CP 50.22 Ush/kg F+P prafral LUsh MikUsh Feed D929 el

Sta ge . Ush/cow'd 6111 Ushicow'd £5 80 Mk yiedd (I/d) 71%




4. Case study 1: Improve forage quality - Maize silage

* Improve the quality of maize silage also. Notice the dry matter content improved from less than 30% to
more than 30% (blue box).
 The red box shows the outcome to be better than the quality of ration before.

I File Edt  Anmal View Help Dary Diet  Dietdetal Prce Feedcost Compare Splitherd Notes
T Maize silage DM < 30-35% 168151 500% Dry Matter Intake 82 % Limit
Lﬂ,m. TR —— I
3 Maize bran | 17756 2005 M“““““ Energy 115 % Req't
- = F—
4 Limastone (CaC03) 00255 0.02:%
c Metabolisable Proten 142 % Req't
,,,,,,,
6
7 Calcom 73 % Req't
% e
3 Phosphores 102 % Reqt !
10
Magnesium 169 % Req't
1 e
;_’ — —
12
" NODF (% DM) 585 %
" [ $ 0o Starch (% DM) 1% ®
15 0no0o's 200 < Forage Conc astio 8218 ¢
Totol daily intoke (kg/d) e 370
L

Feed costs Milk income Feed efficency Margin

Ushi DM 552¢ Ush/L reswe mik 800 kg ECM/kg DM a7 Ushjcond 316

UshMJ ME 0583 Ush/kg ECM 856 gF+Plkg OM 48 Ush/herd/d

Ush/kg CP 4305 Ushikg F+P (rad-al Ush MiijUsh Feed 1.05% Feed % income e

Ushicow'd 53564 Ushicow/d &4 80 Milk vield (Vd) AL



5. Case study 1: Increase milk yield after improving forage quantity

e  After using better quality forages
(blue box), the metabolizable
energy (ME) and metabolizable
protein was oversupplied for the
cow producing 7.1 L/d.

 The ration with these better quality
forage can only produce 9.4L/d
(green box) with margins - a low of
Ush.22.56.

 How to calculate the margin is
explained in the next slide.

Dairy Diet

Fle Edet  Animal  View Help
DM Aa Fed
1 |Maize miagg DM :7=730:3§‘- 168:% 5.00:%
2. | Napier fresh 50 cm 6243 | 30.00/%
3. | Maize bran 1775% 2001%
4 Limestone (CaC03) 002% 0.02/%
5
6
7
8
9
10.
n
12
13
"
15

Total daily intske (kg/d)

Feed costs

Ushit DM 5524
UsiyMJ ME 0563
Usiykg CP 4305
Ushjcow/d 5364

97 370

Milk income
UshiL row mitk
Ush/kg ECM
Ushjkg F+P
Ushjcow/d

|
i

Metabolisable Enesgy

l

Metabolisable Protein

'y I

Dietdetall Pnce Feedcost Compare Spitherd

Notes

100

122 %

% Limat

% Reqlt

% Req't

63 % Reqt

89%Regt 1

i
§

NDF (% DM)
Starch (% DM)

Forage: Conc. mstio

Feed efficiency
800 kg ECMikg DM
856 g F+P/kg DM
2 Ush Milk/Ush Feed

7520

55%

8218

09

1402

Margin

147 % Req't

Ushicow/d
Ushheed/d
Feed % mcome

Milk yweld (1/d)




6. Case study 1: Margin calculation

At the bottom of the Rumen8 landing page, you can find the display ‘Feed cost’, ‘Milk income’ and ‘Margin’.
From the original feed ration and cows producing 9.4 L/d, the following are the costs;
*Note: For all prices in this example the currency divisor is 100 (Cd 100).

- Feed cost; Ush.53.64/cow/d (red box)

- Milk income; Ush.75.20/cow/d (green box)

- Margin; Ush.21.56/cow/d (Margin = Milk price - Feed cost) (blue box)

*  While making the ration always put in mind the margin. Your goal should be getting the highest margins.

15. |
Total daily intake (kg/d)

Feed costs
Ush/t DM
Ush/MJ ME

0.00 < 00 5 Forage:Conc. ratio 82:18
97 370
Milk income Feed efficiency
5524 Ush/L raw milk 8.00 kg ECM/kg DM 09
0.563 Ush/kg ECM 8.56 g F+P/kg DM 64

=
Ush/cow/d

4 F+P 121.21
53.64 | Ush/cow/d 7520 |

Ush Milk/Ush Feed 1402

P M
Margin
Ush/cow/d 2156
Ush/herd/d
Feed % income 71
Milk yield (1/d) 945



7. Case study 1: Dry matter intake

 There is room for the cow to eat more since the current dry matter intake (red box) is 82%. We can add
more feed ingredients and focus on increasing margin.

* When you increase the feed ingredients to achieve the recommended dry matter intake of a 500kg cow, you
will notice other bars will increase their percentages too.

Fle Edt  Animal View Help Dairy Die!  Dietdetall Price Feedcost Compare Spiltherd Notes
DM Aa Fed
1. | Maize silage DM <> 30-35% 1685 5.00:% Dry Matter Intoke 82 % Limat
2. | Nagier fresh 50 cm 6243 | 30.00/% E— —
3. [ Maize bran 1774 2004 lfl:!abohsnbb Enagy 100 % Reqlt
4 Limestone (CaC03) 002% 002/%
5 Metabolisable Protein 122 % Req't
G “ | P—
7 Calcium 63 % Reqt
: e
g Phosphorus 9% Reqt |
10. )
Magnesium 147 % Reqt
" —
yo—
12
13 NDF (% DM) 55%
14 8 oo = Starch (% DM) 3% &
15 : 3005 Forage: Conc. rstio 8218 @ :
Total daily intske (kg/d) a7 370
el B R
Feed costs Milk income Feed efficiency Margin
Ushit DM 5524 UshiL row milk 800 kg ECMikg DM 09 Ushicow/d 21.56
UshyMJ ME 0563 Ush/kg ECM 856 g F+P/kg DM 64 Usheed/d
Ush/kg CP 43.05 Ush/kg F«P rity) Ush Milk/Ush Feed 1402 Feed % income 7 0

Ushjcow/d 5364 Ushjcow/d 7520 Milk yield (1/d) 9453



8. Case study 1: Dry matter intake
Cont’d...

 Before you take any step to adjust the feeds
ingredients in the ration, a consultant should
consider the following;

- The seasons and forage
availability(quantity); wet and dry season,

- The quality of forage,

- The cost of nutritive value of the feeds i.e.
the cost of crude protein (CP) and
metabolizable energy(ME). Use the cheapest
and readily available.

- Achieving high margin rather than milk
quantity i.e. try to optimize the milk
production and maximize the margin.




9. Case study 1: Feeds cost nutritive value of feeds ingredients

* Tab ‘feed cost’ clearly indicated the cost/price of every feed ingredient. The red box shows the feed cost
per ton as fed and per dry matter of a feed-in ton. You can edit any figure here in case of different prices in
your locality or in case of price changes in the market.

* The blue box shows the price of ME in Mega joules (per MJ ME) and the price per kg of crude protein (per
kg CP) per ration ingredient.

 Asaconsultant you need to identify the cheapest feed ingredient terms of ME and CP (blue box) within the
limits of formulating a healthy ration. In this case, energy (ME) and protein (CP) are produced the cheapest
when Napier grass is fed (no feeding losses are assumed).

Edit Animal View

Help

Dietdetail Price
Ush/t as fed

Dairy Diet

Losses (%) +losses DM

Maize silage DM <> 30-35%

Napier fresh 60 cm

Maize bran

B oW N

Limestone (CaC03)

Feedcost Compare Splitherd Notes

+losses as fed per MJ ME

1500

1000

8000

7500

0418

0.534

0.758

0.000

perkg CP

65.85

3142

90.19

0.00




10. Case study 1: Feeding during the
wet season

e  Try to utilize the natural resources the farmer
has. However, consider the quality of the forages
that may be available.

* Low-quality forages such as maize stover,
banana pseudo stems, or rice straw may be
available in plenty but will not meet the
nutritional requirement of dairy cows.

e Advice farmers to use available green forages at
the most nutritious growing stage. During the
wet season conserve surplus in the form of
silage or hay for dry season.




10.1 Case study 1: Feeding during the wet season Cont’d...

* During the wet season fresh-cut Napier grass is available for feeding the cows.
* Maize silage can be preserved for dry season when Napier grass is scarce or not available.
» Start by feeding the cow some Napier grass (enter the kilograms fed y farmer in the ‘As fed’).

o o File Edit  Animal  View Help Dairy Diet Dietdetail Price Feedcost Compare Spitherd Notes
* The dry matter intake (potential) bar T
. . 1 Napsar treshs 60 em 8515  31.0% Dry Matter intoke 100 % Umit
will turn green in color. s77Rl[ ssol —
; - . Sool| Dol Metabolisoble £ 136 % Reqt
* Notice the other bars (Me, MP, Ca, P, | ‘oo e ’
- ™ >
Mg) turn yellow meaning there is i == —— I
oversupply of ME, MP and minerals. 6 '
7 Colciom 137 % Reqg't
g
g Phosphores 118 % Reg!
10
Magnesium 195 % Reqt
1"
12
13 NODF (% DM) 53 %
14 . : Starch (% DM) 8% @
15 : : Forage: Conc. mitio 5347 - |
Total daily intake (kg'd) 124 37e
PN UFL
Feed costs Milk income Feed efliciency Margin
Ushit DM 6702 Ush/L raw milk 200 kg ECMikg DM 07 Ushicow'd e
UsiyMJ ME 0660 Ush/kg ECM 356 g F+Pkg DM S0 UsNhetrd/d
Ushikg CP 534 Ushikg F+P 121.21 Ush Mili/Ush Feed 0395 Foed % mcome n2

Ushjcow/d 8401 Ush/cowd 75.20 Milk yield (I1d) gAS



11. Case study 1: Napier grass as the main forage

With the oversupply of these feed

. . File £da  Animal  Viem Help Dany Diet Dietdetal Price Feedcost Compare Spitherd Notes
ingredients, the cow can produce : Lty Lt e
1 Napier fesh 60 om 6515 31305 Dry Matler Intoke 100 ™ Lamit
more than 9.4 L/d. 5 [Wosaven =
. . Limestone (CaC03 009% 0095 Metabalisable Energy 100 % Req't
* Increase (red arrow) the milk yield f S i —
(red box) until the oversupplied s icecicendises —
; ; —
metabolizable energy (ME) bar , Siadien 100 % R
——--
turns green. 8 s e
. . . 9 hosphorus 89 % Reqt
 Metabolizable protein (MP) is now . o N
. - 3 Magnesium 143 % Reqt
supplied at 108% of the total " GLOWE
requirement of the cow. o7 oz NOFOLOM %
*Note: With the increase of milk the " JEX . wx @
. . 15 = : Forage: Conc. rshio 5347 e .
margin also increases. Total daly kake (i) e Mo
E N WL
Feed costs Milk income Feed efficency Margin
. . Ushit DM 6792 Ush/L raw mifk 800 kg ECWkg DM 12 Ush/cow'd 4159
° The Only Component Wthh IS Nnow UshiMJ ME 0680 Ushylg ECM 256 g F+Plka DM 84 Ushiheedid
.. . . Ush/kg CP 5341 Ushikg F+P wa Ush Milk/Ush Feed 1485 Feed % income 67 +
deficient is the mineral phosphorus, Ushicomid M01  Ushicowd 2580 Mikyed(id) 15713

with the red bar.



12. Case study 1: Mineral supplements

 The farmer was only supplementing
with limestone and from the previous
slide, you noticed that phosphors
requirement was not met.

* Add a mineral supplement for
lactating cows. For example in our
case, mineral ‘Maclick Super’.

e The provided mineral supplement,
‘Maclick Super’ contains a wide range
of minerals among others calcium,
phosphorus, magnesium as per the
label on the packaging.

2
/
5

File Edt Anmal View

1 Napier fresh 80 om
Maze bran
Minerals Macick Super

Limeatone (CaC03)

o

Totsl dady intske (kg/d)

Feed costs
Ushit DM
UshjM) ME
Ushjkg CP
Ushicowd

Help

6933
0675
5481

8590

< el ]

ol N
& ~
DD

0071

124
Milk income
Ush/L raw milk
Usiykg ECM
Ushvkg F+P
Ush/cow/d

As Fed

31308

0.07'%

Dary Diet

Dry Matter Intoke
Matabolisable Energy
———
Meatabolisable Proten

Calcium
——
Phosphorus

Magnesium

NDF (% DM)
Starch (% DM)

Foroge: Conc. mtio

Feed efficiency
800 kg ECM/kg DM
855 gF+P/kg DM
12121 Ush Milk/Ush Feed

12560

Dwtdetail Pnce Feedcost Compars Splitherd Notes

100 Lirmnit
100 % Reqt
108 % Reqt
102 Reqt
107 % Reqt
151 % Reqt
ENn
Margin
Ush/cow'd 387
Ush/herd'd
Feed " income
Milk yiedd (Iid)



13. Case study 1: Ration 1 - Wet seasons

* The farmer can feed this ration to Fle Edt Anmol View Help s D DS Detdem Prce Fesdcos Compare Spithard Notes
each cCoOwW |n early Iactat|on stage. The 1. | Napierfresh 80 om 651104 | 31308 Dry Matter Intake 100 % Limit
. . . . 2 Maize bran 577% 6.501% _
feed ingredients can be mixed intoa ., ... E aoi Motabolisablo Energy 100 % Red
. . . ’s ppeserags T c#l oo —
total mixed ration. Also, maize bran ; : S SER
and the minerals can be mixed as a . L
compounded feed mix and fed 3-4 ; — e

times per day in separate feedings. x ... Phosphons 101 % Regt
* Assuming management is constant, . : '

H
: B
s B

151 % Reqt

n

the cows will be able to produce an ,2
. 3 NDF (% DM)

average of 15.7L/d and a margin of )

14 . : Starch (% DM) 1B% @
Ush.39.70 per cow per day (red box). e 2 @

Totsl daly intake (kg/d) 124 378 . Wt
*Note: For all prices in this example the e - e L e - ity e
currency divisor is 100 — so multiply TS i dmee Dol e e o
Ush.39.70 by 100 to get the correct figure Ushicanid 8550 Ushicowid 12560 il it | AL

of Ush.3970.




14. Case study 1: Save ration 1

Fie Edit  Animal  View Help Dawy Dewet  Dietdetail Price Feedcost Compare Splitherd Notes

* Save the first ration (blue box) under DM AsFed [s | e 2 5 R C G

Napies fresh 60 cm 65154 | 31.08

! Name Vet season rabon
the lcompare’ tab thls WIII a”ow you 2 Maize bran 5.77% 650 .' 6§ 51kg Napier fresh 80 cm
to make more alternative rations for 3 e s sue ouff oo |7 el
the farmer to compare the different i Liosmons ouceS 00781 | 0078#] |2 oongLimestone (Cace3
types and quantities of feed ]
ingredients against the margin. 7
e Click the ‘Compare’ tab, then click ‘'S" °
9 e 3 1
(red box) for saving ration one. 3 A |
* Name the ration as ‘Wet season n '
ration’. j i - | [ —
. . . ’ .- S oM 12.4kg (100100 % DMI)
e  After saving the first ration you can » : = [,
go back to make other alternative 15 TR IS N e,
. Total dody intake (kg/d) 124 379
rations. 10
Feed costs Milk income Feed efficiency Margin
Ushit DM 6933 UsVL raw milk 8 kg ECM/kg DM 12 Ushicow/d 3870
Ush/MJ ME 0675 Ush/kg ECM 856 gF+Pjkg DM E4 Ush/herd/d
Ush/kg CP 54 61 Ush/kg F+P 12121 Ush Millk/Ush Fesd 1462 Feed % income 63 ¢

Ush/cow'd 8500 Ush/cow/d 12560 Milk yied (I/d) 15.71%



During the dry season, the farmer can
for example feed his cows with the
Maize silage.

Replace Napier grass with maize
silage and formulate a ration with
other available feeds (red box).

When you enter the kilogram of
Maize silage fed to the cow to meet
the Dry matter intake potential, you
see a warning on the screen that the
starch level is high and the cow is at a
higher risk of experiencing ruminal
acidosis (green box).

15. Case study 1: Dry season ration

File Edit Animal  View Help
DM As Fed
1 Maize sfage DM <> 30.35% 14615  4360%
r4
3 Minerals Maclick Super 0045 004
4 Limestone (CaCO03) 0075 0075
5
6
7
8
9
10
11
12
13
14
15 0
Tots! daily intake (kg'd) 7 437
Feed costs Milk income
Ush/t DM 10660 Ushil raw milk
UshiMJ ME 1032 Ush/kg ECM
Ushikg CP 16239 Ushkg F+P
Ush/cowid 16133 Ushjcow/d

12121
12560

Dawy Dt Distdetail Price Feedcost Compare Splitherd Notes
Dry Motter Intoke 100 % Limit
_ —
Metabolisablke Encigy 124 % Req't
—
Metabolisoble Protein 39 % Req't
Calcium 75 % Req't
Phosphorus 1% Reqt
Magnesiom &0 % Req't
NDF (% DM) #“#u 8
Starch ‘% W) 27% - of -’: :”"}n‘ —
Forage Conc. mtio 100.0
P M
Feed efficency Margin
800 kg ECM/kg DM Ushicow/d 3573
856 g F+Plka DM Ushberd/d
Ush Mik/Ush Feed 0778 Feed % mcome

Milk yield (Yd)




16. Case study 1: Introduce wet Brewers spent grain

* Feeding maize silage only will show ™ Wl Doy Diot Dietdetad Price Faedcost Compare Spitherd Notes
that the protein requirement is not B e e o [—— —
covered (MP is at 56% of the e Sl s e
requirement). This means a milk yield  « .o T ——
of 15.7L/d is not likely. ; I e S —
* Inthis case we would need to ; o Colcium 73 % R
introduce a protein-dense feed Z 0%] 800 ,W—___ —
ingredient. For example in our case, " ri e
wet brewers spent grain. ! B
«  Now you can try to balance the ration .. NOF (% DM) %%
using maize silage and wet brewers S :’;:‘::’m F“
spent grain by increasing or Tote daty etake (k3 -
decreasing the amount as fed. P o o ek - P s . ot -
*  When metabolizable energy ot SR R el
requirement is met for the cow Usiyconyd 13089 Ushicowid 12560 Mitk yied (1)

producing 15.7L/d, MP, Ca, P, and Mg
requirements are not met.

1575



17. Case study 1: Dry season ration milk price

* Note that at the first instance we
assume that the milk price has not
changed (red box).

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

* Inour case wet brewers’ spent grain
is cheap but prices of feed
ingredients may differ in a different
location in the country.

File Ede Animal View Help

Maize siage DM <> 30-35%
Brwwers apent gran wet
Minerals Machck Super

Limestone (CaCO3)

Total daily intake (kgid)

Feed costs

Ush/t DM 8523
Ush/MJ ME 082y
Ushikg CP 5795
Ush/covdd 11413

oM As Fed

777% 2318'%
5483 2332
D09r% 0%

DO5i% 005%

134 467
Milk income
Ush/L raw milk
Ushfkg ECM
Ushkg F+P
Ushicow/d

Dasry

Diet Dietdetal Prce Fgedcost Compare Splithesd Notes

Prce
(Ush/L)
01 8000}2
2 DUU0 s
3 D000 %
4 0.000%
D) 0.000%
6 00005
7 0.000'%
8 0000 %
g 0.000:%
10 0000 %
n 00003
12 D00 %
Feed efficiency
800 kg ECM/kg DM
ass g F+P/kg DM
12121 Ush Milk/Uish Feed
144 00

Equivalent

(Ush/kaFP)

13
3g

262

2121
000
D00
000
000
000
000
000
0.00
000
000

D00

Payment by

O el

Componerts

¥ Sets and Morary prce files

A UFL
Margin
Ush/cow/d 2037
Ush/herd/d -
Feed % mcome 79
Milk yield (Iid) 18.0%



18. Case study 1: Ration 2

*  When balancing, remember to pay

] Fle Bt Animal  View Help Dairy Diel  Dietdetail Price Feedcost Compare Splitherd Notes
attention to the recommended _ o M .
1 Maize silage DM <> 30-35% 1779 | 3208 Dry Matter Intske 107 % Lima
forage to concentrate ratio, NDF 200 Sriwam tpend grin saadl | 23308 —
. . finerals Maclick Super 009 0083 Metabolisabie E 100 % Reqt
content in the ration (as a ? - Uowras octn R e S =
- Limeatons (CaCO3) 053 00s5%
percentage of DM) and starch 5 Metobolisabie Proton 103 % Req
content in the ration (on DM basis).  ° ot s
 After ME and MP are balanced, add . —
o . Phosphorus 135 % Reqt
mineral mixtures to meet the g
10 X —
mineral requirements of the cows. 2 it NGt
e
*  With this ration as depicted in the : — e
icture alongside, the cow can Starch (% OM)
P g ’
produce 18L/d in the dry season. 15 | Forege:Conc. st 5941
Total daily intake (kg'd) 134 466 .
EN UFL
Feed costs Milk income Feed efficiency Margin
Ushjt DM 8523 UshiL row milk 8.00 kg ECM/jkg DM 13 Ush/cow/d 2087
Ush/MJ ME D81 Usivkg ECM 856 g F+Pjkg DM o2 Ush/herdid
Ush/kg CP 5795 Ushikg F+P 12121 Ush Milk/Ush Feed 262 Feed % mncome 79 «
Ushicow'd 11413 Ushicowd 144 00 Milk yield (Iid) 18035



19. Case study 1: Save the dry season ration

File Edit Animal View Help

1 Maize silage DM <> 30-35%
Brewets spent grain wet

| Minarals Machck Super

- W »n

Limeatone (CaC03)

o & N o o

14
15

Total daly intake (kg/d)

Feed costs

Ush/t DM 8523
UshyMJ ME pax
Ushjkg CP 5795
Ushjcow/d 1413

DM
777%

5483

005%

134

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

As Fed

2320

2330

0.09

005

460

Dairy

Name

A kW -

15
Mits
oM
ME
MP

Margin

800
856
1221

144 00

Diet Diet detadl  Price

1 § A C

Wet season ration

6 5Tky Napier freah 80 om
§.77%g Maize bran

0 04kg Minerala Machick Super
0 07kg Limeatane (CaCDJ)

15.71.360%. 3.00%

12 kg (1007100 % DMI)
1271127 M

1162/ 1075 g (13%)
Uah1% 7Vcow'd

Feed afficiency
kg ECM/kg DM

g F+P/kg OM

Ush Milk/Ush Feed

[~ Dy season rabon

7.77kg Maize silage DM < 30-
5.48kg Brewers spent grain wet
0 03k Minerals Maclick Super
0.05kg Limestone (C2C0))

1801, 360%. 300%

13 4kg (1011101 % DMI)
129/ 129 M)

1200/ 1166 g (15%)

Ush29 7 /cowid

Save this ration under the tab ‘Compare’ as ration 2 and name it ‘Dry season ration’.
You can make another alternative ration to compare with the dry season ration.

Feed cost Compare Splitherd Noles

3 3 (R €

F W 00 NEE
Margin
Ush/cow/d 2087
Ush/herd/d
Feed % income 72 @

Milk yield (Ud) 18018



20. Case study 1: Further improvement of dry season ration

* The previous ration (dry season
ration) was not completely balanced
after viewing the tab ‘diet detail’.

 Based on the metabolizable protein
(ME) requirement information on the
tab ‘Diet detail’ we have an
oversupply of BY 35g (red arrow).

 However, the rumen degradable \
protein (RDP) and undegradable
protein (UDF) ratios (red box) are not
balanced i.e. they are not at the
recommended nutritive level.

e To utilize this balance of
metabolizable protein we can

introduce an energy-dense feed
ingredient.

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%

DMI as % liveweight

Active recommended levels

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

Early Lactation (1-100days)

Dietdetall Price

et

139
139

10.4
1200
1166

35

14.7

101

27

Feed cost Compare Splitherd Notes

NDF (% DM) 430
NDF (kg) 6566
eNDF (%NDF) 56.1 ®
NDF frg (%NDF) 524
NDF frg (%Iw) 0.69
RDPJUDP protein

RDP (%CP) 578 @
UDP (%CP) 422
Excess protein forgone

milk 01-04L
Calcium (g) ‘o
Supply 738
Demand 743
Balance 04
Magnesium (g) o
Supply 248
Demand 2456
Balance 02

Starch (% DM)
Sugar (%DM)
NFC (%DM)
Forage : Conc
Ash (%DM)

Enteric methane

Total (g/cow)
Intensity (g/L)

Fat (%DM)

Phosphorus (g)

Supply
Demand
Balance
DCAD
Calculated
Recommended

183

16
256

5941 &

64

302
16.8

42 ¢

55.6
413
143

»250



For this example, introducing
molasses as an energy-dense
feed ingredient improves the
margin and maintains the high

milk yield with a balanced ration.

Molasses does not have NDF
meaning it should affect dry
matter intake.

This ration closely meets the
cow’s requirement and can be
fed during the dry seasons
compared to the previous dry
season ration.

Save this ration under the tab
‘Compare’ as ration 3 and name
it ‘Dry season balanced ration’.

File Edit Animal View Help

1 Maze silage DM <> 30-35%
2 Brewers spent gran wet
3 Minerals Machck Super

4. | Limestone (CaC03)

21. Case study 1: Introduce Molasses in ration 3

oM As Fed

777% | 232015
552554 | 2350'%
009% 0.09:%

0053 0.05/%

Molasses (cans)

03g= 050/

Total daily infske (ka/d)

Feed costs

Ushjt DM 9005
UshyMJ ME 0863
Ush/kg CP 6223
Ushicow'd 124.38

138 473

Milk income
Ush/L raw milk
Ust/kg ECM
Ush/kg F+P
Ush/cowd

12121 Ush Milk/Ush Feed 1222
15200

Dairy et  Dietdetail Price Feedcost Compare Spitherd Notes

g
g
:

|

Metabolisable Energy

|

5
g
&

bie Protein

|

Calcium

l

Phosphorus

Magnesium

-
NDF (% DM) 48%
Starch (% DM) 8% @

Forage:Conc. ratio 5743 -

101

100 %R

F

% Limat

M UFL

Feed efficency
800 kg ECM/kg DM 13
ES6 g F+Pfkg DM 9

Margin

Ushjcowid
Ush/herd/d
Feed % income

Malk yield (Vd) 1905

2764

82




22. Case study 1: Introduce maize grain

. . e #  Amimsl  View Hel airy Dt Dietdetail Price Feedcost Compare Sphtherd Notes
e  For this example, introduce . F e
. . Maize sitage OM <> 30-35% 754151 | 2250i% Dry Matter Intake et o) Eonte] Gooal
maize grain as an energy-dense £ = e - — e o s
rewers spent grain wet 5405 230075
feed ingredient alternative to 3 [ Mnerla Machck Supe Metaboltsabls Exeny 163 % Begt
molasses in order to achieve a e P ee— 100 % Rt
H oo = o L
balanced ration. 6
. . 7 Calcium 103 % Req't
*  Maize grain has NDF hence : : ; — :
affecting the dry matter intake. 5 51 g0 Phosphone 131 % Rt
Therefore, introducing maize % | v](_ooa T % % Reqt
11 v 9
: . ; S
grain will mean reducing the 2
. . NDF (% DM) 46 %
other feed ingredient so as to i -
. . . 14 & 2 Storch (% DM) B% @
give room for maize grain. - e  ien s 8 '
 The picture shows a result of felcaly ke e B W E3 R
. . . . Feed cosls Milk income Feed eff Margin
ration after using maize grain. st DM ma  UsNLmwmik oo QECUAGOM < o o
Ush/MJ ME 0837 Ushvkg ECM 856 g F+P/kg DAt n Ushherd/d
Ush/kg CP 6250 Ushykg F+P 12121 Ush Milk/Ush Feed 1237 Fead % income g1

Ush/cowld 12802 Ushjcow'd 158.40 Mulk yreld (1/d) 1985



23. Case study 1: Ration 4 - with maize grain

« The margin is seen to be the highest of the three rations formulated before. This can also be an alternative

during the dry season.

e This ration 4 has the highest
margin in the dry season.
Compare the margin
highlighted by the red box and
green box for the ration with
maize grain.

File

1

15

Edit  Animal  View Help

Maze silags OM <> 33-35%
Brewers spent gran wet
Minerals Maclick Super
Limestone (CaC03)

Maize grain

Totsl daily intake (kg/d)

Feod costs

Ushjt DM 8028
UshiMJ ME 0.837
Ush/kg CP 62,50
Ushjcow/d 128.02

5401% 2300%
01055 0105
006% 006'S

0 -

02 03 | Margin
143 471

Milk income
Ush/L row milk
Ushjkg ECM
Ushjkg F+P
Ushjcowjd

Dairy Diet Dietdetail Price
1 S ' R C
Name

1
2
3
5
6

Milk
Dmi
ME

Vet season rston

6 5Tkg Napeer fresh S cm

5 77kg Maize bean

0 Oékg Minecals Machek Super

0.07%g Limestone {CaC03)

1571, 3.60%, 3.00%
12.4kg (106100 % DM
1271127 M

U621 1075 gl

2. 'S{(R;iC
Cry season rabion
7 T7kg Maize silage DM o 30
5 48kg Browers spent gramn wet
0 05kg Miracals Machick Supar

0 05kg Limestone (CaC07

18.01, 3.60%, 300%
13.8kg (1077707 % OMI)
139/139 W)

1200/ ee g 12

Feedcost Compare Spitherd Notes

3 S R C

Dry s=a20n balanced rabon

7 TThg Maze silage DM © 30
5 52kg Srowers spent grain wet
0.05kp Manerals Maclick Supee
0.05kg Limesione (C2C03)

0 38kg Molasses (cane)

19.01. 360%. 300%
13.8kg (011107 % DMI)
14411450

12181299 0 (1£%)

Ushd7 S2icon'd

Ush29 87icowe

Ush27 bdicowld

8.00
8.56
12121

15840

Feed elficiency
kg ECM/kg DM

g F+Plkg OM

Ush Milk/Ush Feed

13
81
1237

FE M UFL
Margin
I_i::;m’d 3038
Wy ~!
Feed % incoms Bl @

Nilk yeld (Vd) 198%



To further balance the ration,
always view the tab ‘Detail diet’.
From the ration with maize grain
the rumen degradable protein
(RDP) and undegradable protein
(UDF) ratios (red box) are not
balanced i.e. the ration does not
meet the recommended nutritive
level of 65%:35% respectively.
Save this ration as ‘Dry season
ration 4’ at the tab ‘Compare’ by

replacing the ration with molasses.

Dairy Diet

Metabolisable energy

Supply (MJ)
Demand (MJ)
Balance (MJ)
Density (MJ/kg DM)

Metabolisable protein

Supply (9)
Demand (g)
Balance (g)
CP (%DM)

DM intake estimate
Max NDF intake®

DMI as % livewesght

Active recommended levels

© One Four
Two Five
Three Off

Early Lactation (1-100days)

Dietdetall Price

153
148

10.7

1269

1275

143

10

29

24. Case study 1: Making ration 4 completely balanced

Feedcost Compare Spitherd Notes

NDF (%DM) 458
NDF (kg) 6571
eNDF (%NDF) 557
NDF frg (%NDF) 508
NDF frg (%iw) 067
RDPJUDP proten

RDP (%CP) 562 ®
UDP (%CP) 438
Excess protein forgone

mulk

Calcium (g)

Supply 788
Demand 766
Balance 22
Magnesium (g) et
Supply 26.1
Demand 263
Balance 03

Starch (% DM)
Sugar (%DM)
NFC (%DM)
Forage : Conc
Ash (%DM)

Enternic methane

Total (g/cow)
Intensity (g/L)

Fat (%DM)

Phosphorus (g)

Supply
Demand
Balance
DCAD
Calculated
Recommended

229

16 ®

294
5347
6.2

306
155

43
59.0

450
140

>250



25. Case study 1: Ration 4 diet detail information

* Rumen degradable protein(RDP)
and undegradable protein (UDF)
ratios (red box) are now balanced
i.e. the ration meets the
recommended nutritive level.

 This is after adding protein source
ingredients to balance the RDP and
UDP at 65%:35% respectively.

With this healthy balanced ration,
the margin is lower than the recent
rations.

rue

tom Arimal vwew neip

Maize silage DM <> 30-35%

| Brewers spent grain wet

Minerals Machick Super

Lsmestone (CaC03)

Maize geain

éurfawer seed meal parfy dehulled (

Urea

Tots! daily mtake (kg/d)

Feed costs

Ushjt DM 9781
Ush/MJ ME 0875
Ush/kg CP 5757
Ushicow/'d 146.13

149
Milk income
UshiL raw milk
Ushikg ECM
Ushkg F+P
Ushicowjd

Starch (% DM)
Sugar (%DM)
NFC {%DM)
Forsge - Conc
Ash (%DM)

Enteric methane
Total (g'cow)
Intensity (giL)

Fat (%0M)

Phasphorus (g)
Supply

Demand
Balance

DCAD
Calculated
Recommended

Margin
Ush/cowd
Ush/herd/d
Feed % income

Uawy et WVimiDwian Fnce  rFeedcost Uompare Spliherd Noles
Metabolisable encsgy £ NDF (%DM) 443
Supply (MJ) 150 NOF (kg 6620
Demand (MJ) 150  eNDF (%NDF) 541
Bstance (MJ) 0 NOF frg (%NDF) 471
Density (MJ/kg DM) 100  NDF frg (%aiw) 062
Metabolisable pmoten RDPJUDP protein
Supply (@) 1363 | RDP(%CP) 6850 ¢
Demand (g) 1277 | UDP{%CP) 350
Bafance (g) 86 | Excess protein forgone
CP {(%DM) 17.0 =
DM intake estmate & Calcium (g)

Max NDF intake 102  Supply 2301
Demand 731
DM as % liveweight 30 Balsnce 2170
Active recammendsd levels Magnesium (g)
© One ) Four Supply 352
Two Five Demand 271
Three 08 Balance 75
Early Lactation (*-100days)
Feed efficiency
800 kg ECM/kg DM 12
B56 gF+Plkg DM 87
1221 Ush Millk/Ush Feed 1078
15760

Mtk yieid (Iid)

187
18 ®
245

5050 #

101

- o)

w
o M

614
477
137

>250

1147

93 @
18.7%



In the tab ‘Compare’ you can
view three rations while in the
other section on the left-hand
side; while at the bottom you
can view the balanced ration
that is not yet saved.

The red box and green show
the margin for the four rations.
You can compare the margin to
advice the farmer with the best
and healthy ration for his cows.
While using the same milk
price for the wet season, it is
evident that the dry season
rations calculated with this milk
price have low margins.

26. Case study 1: Compare all rations

e Edt Animal View Help

<o 0 w9 = LB & - W ~n —

— b — —
w N — o

14

15

Maize silage DM <> 30-35%

Brewess spant grain wat

Minerals Machick Super

Limeastone (CaC03)

Maize grain

Sunflower sead mesl partly dehulled (

Urea

Totsi daily itake (kg/d)

Foed costs

Ush/t DM 9044
Ush/MJ ME g9s2
Ush/kg CP 36.21
Ush/cowfd 14270

oM As Fed
704154 | 21.00%
517154 | 220082
010 D10%
00615 0065
0711% 080
1.185% 3
0095 0.10%
144 454

Milk income

UshiL raw milk

Ushikg ECM

Ush/kg F+P

Ushicow'd

Dawy Diet
1. 'SR C
Name Wet season raton |
6.57kg Nageer breah 60 cm
5.77kg Maize bean

0.0dkg Minerals Macick Super

2 S R C

Dry season ration 2

7.7Thg Maze silage DM < 30-
5.48kg Erewers spent grain wet

0 08kg Minorals Maclick Super

Distdetail Price Feedcost Compare Spltherd Notes

3, iSiIR:C

Ory season rabon 4

7 58kg Mace silage DM < 30-
5.40kg Brewers spent grain wet

0 10kg Minerals Maclick Super

157.60

K 0.07%g Limestons {CalC03) 0 08kg Lemestone (CaC03) 0 06kg Limestone (CaC03)
E 1.24kg Maze gram
6
n
4
15
N 360%, 3.00 18.01 360%, 3.00% 13.81, 3.80%, 300%
alA]] 12 4kg (100/100 % DMI 13.4kg (101101 % D) 14, 3g (1011101 % DMI)
ME 127 MJ 128/138 M) 153/ 142 W)
L 2.1 3 1200 /1166 g (16 1265/ 1276 o (14%)
I Margn  Ushd7 S2/com Ush29 BTicow'd Ush30 38icowd I
P M UFL
Feed efficiency Margin
800 kg ECM/kg DM 13 Ushicowd 14 .90
856 g F+P/kg DM 91 Ush/herd/d
12121 Ush Mitk/Ush Feed 1104 Feed % income 91 «

Mk yield (iid) 19.7%




During the dry season most
processors increase the price of
milk.

With better experience, a
consultant can help the farmer
calculate milk prices against the
same rations.

In this case for the rations fed
during the dry season the milk
price change increase from
Ush.800 to Ush.1000 per liter.
Notice the change of margins for
dry season rations red boxes.

File Edt Animal

(V=] (== ~ o (+2] - w ~N -

View Help

Maize silage DM <> 30-35%

Brewers spent grain wet

Minerals Maclick Super

Limestone (CaCd3)

Maze grain

Sunflower seed meal partly dehulled (

Urea

Total daily mtake (kg/d)

Feed costs

Ush/t DM 9944
UshyMJ ME 0952
Ush/kg CP 56.21
Ushjcow/d 14270

27. Case study 1: Ration 2, 4 & 5 milk price change

DM As Fed

70419 21008
S17% 2200
0108 0.10:%

0.06:% 0.06'%

oNns 0.80%

1.18:% 1.30%

0095 10

144 454
Milk income

Ush/L raw mik
Ush/kg ECM
Ustykg F«P
Ush/cow(d

Dairy Diet

Name
1

1. 5§ R C
Wt season ration 1

& 5tkg Napier fresh 80 cm
577kg Maize bran

0 04kg Minerats Maclick Super

0 07kg Limestone (CaC03)

2. 1831 R |C

Dry season raton 2

7 T7hg Maize silage DM < 30-
548kg Brewers spent grain wet

0.0%kg Minerais Maclick Supes

0.05kg Limestone (CaC03)

Dietdetail Price Feedcost Compare Spiitherd Notes

3. 55 R C

Dry season meon 4

7 54kg Maize silage DM < 30
5.40kg Brewers spert grain wet
0 10kg Minerals Maclick Super
0 DEkg Limestone (CaC03)

1.24kg Maize grawn

3
10
n
12
13
14
15
Ml 15.71, 3.60%.3.00% 15.81, 3.60%, 3.00%
DMI 12 4kg (100100 °5 DMI) 14 .2kg (10V10Y MI
ME 1271127 W) 153/ 148 M)
WP 1NE27 1075 g (13%) £5 /1275 o (14%)
Margin  Ush4? 52/cow/d I she9 'cowid I
B M
—
Feed elficency Margin
10.00 kg ECM/kg DM 13 Ushicow/d 5530
1069 g F+P/kg DM 9N
15182 Ush Milk/Ush Feed 1388 Feed % mcome 2 e
198,00 Milk yeld (Vd) 19485



28. Case study 1: Wet and dry season margins

* Remember to always calculate e Bl A View Wil Dsiy Dist  Dictdetail Piice Fesdcost Compare Spitherd Noes

DM As Fed

margins with the correct milk 1 M sige oM  3035% 70 BT R e b o bt
prices. If the prices are differentin ~ ° fesmemomes S . Tmieie | s St
different seasons then it should be . .o ©omr e el oo
noted. 5 [Mazo g oni#] [ osof

*  From the red box you can notice e e
that if prices are better in the dry 8 :
season than in the wet seasons, . =
the farmer receives better margins. « o008 w - _ _

*  Feeding your cow with a healthy * 2l Loosi ' samam  Wecesae s
balanced diet is the key here, but " Alaws| € waw
most farmers might go with the ) — S0E] [ B0 e S s seons ]
lowest in cost of production. As a e A A G
consultant, it is your place to G BT E T U T R

advise the fa rmer properly. Usi/kg ce 56.21 Ustykg F«P 15152 Ush Milk/Ush Feed 1388 F;éd % mncome 72

Ush/cow/d 14270 Ush/cow(d 198,00 Milk yield (Vd) 19485



Dairy Diet vietueidn pHrice Feedcost Lompare Spltherd Notes

29. Case study 1: Conclusion

Metabolisableenergy @  NDF (%DM) 443 © Starch(%DM) 187 ©
Supply (MJ) 150  NDF (kg) 6.620 Sugar (%DM) 18 @
* The more the nutritional parameters Demand (MJ) 150  eNDF (%NDF) 541 ® NFC(%DM) 245
that you try to Satisfy/perfect/ba|ance Balance (MJ) 0  NDF frg (%NDF) 47.1 Forage : Conc 50:50 =
(minerals, NDF, RDP, UDP, and Starch) DenS|ty (MJ/kg DM) 10.0 NDF ffg(/ohﬂ) 062 ASh(/c;DM) 101
in your ration, the more expensive it Metabolisable protein ' RDPJUDP protein Enteric methane
becomes. Supply (g) 1363  RDP (%CP) 650 @ Total (g/cow) 312
* Thisis because the feed costs will Demand (g) 1277 UDP (%CP) 350 @ Intensity (g/L) 158
increase and the margin will reduce. - 0G| iEpmasgeaieiiimens
CP (%DM) 170 mik 11-36L Fat (%DM) 41 @
DM intake estimate £ Calcium (g) - Phosphorus (g) ()
Max. NDF intake% 102 Supply 2901 Supply 614
Maximum DN > Demand 731 Demand 47.7
DMI as % liveweight 30 Balance 2170 Balance 137
Active recommended levels Magnesium (g) a DCAD —
O Ore O Four Supply 352 Calculated -
) Two O Five Demand 277 Recommended >250
) Three O of Balance 75

Early Lactation (1-100days)



30. Case study 1: Save ration for this case

* Save the rations you have calculated

using the following steps;

Click ‘Files’ then click ‘Save As
with libraries’, Rumen8 folder
will open in your computer in
the documents folder.

Select the fodder you want to
save these rations, in our case
we had created a folder called
‘Uganda Farms Library’. Open
it, then name the ration files
‘Case study 1’ and click ‘Save’
to save the rations.

%27 Save File With Libranies

T ¢« Documents >

Rumen8 »

Uganda Farms Library

Organize v New folder
— Documents iame

+ Downloads

°» Music

N Pictures

i Videos

% Local Disk (C)

M Netanrk
File name: | Case study 1

Save as type: RumenS files (*.rmE)

~ Hide Foiders

Save

Cancel



31. Case study 1: Share PDF Report Designer ,

repo rt Report type Diet Report i
Fam name Case study |
e To print or share a PDF report, click N e = Oy s=n e
the tab ‘File’, the click option ‘Report’. Preparedby  Jane Doe
*  Firstly, select the diet report from the RN AR edonGlt e None | | Select
options in the ‘Report type’. Selecting Notes

this will create a report for one ration

that is recently opened under the

. Ingredients
|andlng page. listed in order
* To create a report for the ration saved M |1 Maize siage DM ..

Brewers spent gra

Minerals Maclick ..
Limestone (CaC03)
Maize gran

under the ‘Compare’ select option
‘Diet comparison report’ and all the
ration will be captured.

e  After this fill in the other details as
shown and click ‘create’ to create a
PDF report. You can add notes or
disclaimers to your report (optional).

Sunflower seed m

SS OO U BN -

Urea

Disclaimer

Create Cancel



32. Case study 1: PDF report
saving and printing

e After clicking create, a report
requirement pop-up with links to guide

to download a report creating software.

* Follow the link and guidelines with the
installation and set up process.

Logo
Report type Diet Report
Fam name Case study 1
i ? X
Diet name Wet anl Reports requirement
Prepared by Jane Dj Wcrysta| Re po rts
I
Contact details janedod None Salect
Rumend reports require the installation of the
Notes SAP Crystal Reports runtime engine for the NET
framework version 13.0.21
You can download the software from the SAP
website (you must provide your email)
Ingredients hito:/www crystalreports com/crystal-reports-visual-studio/
listed in order
— or from the Rumen8 website download page
T | 1 Maize sfags DM .,
+ | 2 Brewer spert g, hitps /hwww rumend com au/download/index html
3  Mnerals Macick ...
‘ 4 Limestone (CaC03) This computer reporis i_tis running a 64 bit v_ersion of
U5 Mazeoan Windows so you must install the 64 bit version of the
% o= SAP Crystal Reporis runtime engine
6 Sunflower seed m..
v S0
- 1. Download the software in your browser
2. Run the installer (usually from the Downloads folder)
3. Exit this window and create a report
Disclaimer
Okay
Create Cancel



33. Case study 1: Share PDF

report

»  After successful installation, go back to
creating your report.

A pop-up screen will appear with a
report (red box) you can choose to save
or print for sharing the report.

Report Preview
Save report as PDF

282 R
Main Report |

Current Page No.: 1

Rl nwH E-

$ DIETREPORT

iCase study 1

¢ Watana Oy season radon

| Dist crented by Jane Dos

 Anim

1 Uvesagn (03 Wt W ghe ) %S Ry ow

{Wraege g 08 el fa (%) 2 Sraee (v 0%

" Days pragrant ® e prosale (%) 0 PR - Fraee n

: D inmix = F3t-Frotsn 180 = Srergy comecmo Tk (g 1AS

] QoM hghsFes MEWMS CPlp  Cam Plg  Mo@)

DT Maesige DM < X-30% T n® 3 o »o 3 154

i 1 Srewezexgonow E3ad nw 27 1% IS5 24 7o

L3 ey MR Rpe en o 4 s He ne 3e

i 4 Umenmne (CaC3 ] ose aa o 24 7] a3

| & Mazegon en o (1] * e 1 %

| & Sunfower 3eec mew paryy oefuies & 118 % e = ot e pA

Lot ow 1] o co e 20 (1] 0o

R MGOM MgaeTes MEMY MR i@ P waw

© Supply ue 42 b 134 =7 £y

| Semare us Lo T s ®3

| Sstarce 1 b 78 20 sz

| % Reguramant ws - 1 ns e LN

! rotw ot Pow Emcsey Margn  (Lsnetow)

% ofOu W VEarey MIGTM 104 5 ECU DV 13 Wk ncane 1960

I NO® (S0 &Y RO 77 groagon o famecom uw

| Starch (%0 WS ROP(%CA) €60  Une MixUsn Fee 13 NAFC =

iFometocnee W0 LOR(NCE) =
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