Success Factors for Managing and Builc
Box Robotic Dairies

Jack Rodenburg




Robotic Milking Worldwide

-+ 20,000dairy farms with robots, mosti0to 300cow
dairies inWestern Europe, Canadmdthe US Northeast.

- 95 % Lely andDelLavalsingle boxsystems.

- Fullwood BouMatic SACAinsente¢GEA, single double
and smalimultibox systems.

- Differences arenuchbiggerthanin parlortechnology.




Robotic milking is popular on small dairies

Lifestyle

Flexible hoursless

physical,more interesting
work for thefamily.

Economic

A modern, labor efficient parlor is underutilized, costs almost
much as robots, and takes much more labor




Large Dairies aréddopting Now

+ 60 robotic milking herds with more than 500 cows milked
with single box robots

+ 20 robotic rotaries

a Nnale ' . S—— e AR AT G % N~ s e

- . 3 . . AESR “ : Ei o -
e — -
N L : . -

BENEFITS: - lower labor cost
feweremployees to manage and less repetitive work
Less stress on cows with no trips to the parlor

Potenti al for higher produc
management



Social Licence

- Lessstress on cows with no group movement and crowding
- Cowshavemoretime to eatandrest
- Cowschoose when to bmilked (appeals to consumers)
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Changes in Management
What Is different : Less labor

29% less labor on Dutch farms with
robots Bijl, 2007)
- Fewer more highly skilled employees.

- Develop routines and protocols and
design gating and handling systems fol
one person working alone.



Milking is voluntary and milking intervals van

<4 o-6 7-8 9-10 11-12 1314 1516 1718 >19 (h)

Figure 2. Frequency distribution of milking intervals in hours over a 2-year period (De
Koning & Ouweltjes, 2000)

-with 4 hr. permission vs 8 hr., cows milked 3.2

vs 2.1 times/day and produced 9 % more milk
(Melin 2005)

-How do we avoid | ong



Estimated Production Response to Irregular

Roboti c MiI | ki ng comp

Cow Milking Milkings | Production
Intervals per day VS 2X
A 5-6-6-7 4 +18%
B 12-7-5 3 + 6%
C 15-9 2 -2 %
D 15-15 1.6 - 6%
Ave 9.3 hrs 2.65 + 4%

It will take an average of 2.4 milkings/day to match 2x , and

3.2 milkings/day to match 3x parlour milking.



Capital investment in the milking system s
hi gher @éSo demand hi

Standardi 4500 Ibs.$ingle box/day
from 60 cows@ 75 Ibs.cow

- 29 farmsin Spain(casto, 2012)3295 |hs./day

from 52.7 cows@62 Ibs.cow
Could be optimized with 16 more cows and 33%
more milk

- JTP Farms in Wiscons®900 Ibsday
from 62 cows @95 Ibstow



Optimize Robot Efficiency

Keep the box occupied with high milk flow rate cows

Variables includeumber of cowsmilking speedmilk yield,
milking frequency, milking permission interval, prep time,
attachment time and success, refusals, entry and exit times ar
cleaning time(castro, 2012)

Optimize by milking fresh cows and high producers frequently
and low producers less often, minimizing failures (clean udder
free of hair), culling slownilkers

al)

Adynamic milking o to capit

Hi gher stocking rates 1 ncresc
Increasdabor. Aim for 10% free time



Robot Efficiency andbtocking Rate

-In 13 herds with 34 to 71 cows/roBBt™Mng 2013) higher
stocking densities were associated with lower milking
frequency.

- With more than
60 cows perobot, e o s
the number of
fetched cows

Increases.
(Rodenburgand Wheeler, 2002

55.0 60.0 65.0 70.0

cows per milking box



Do we need a different cow??

Higher milking speed increases AMS capacity. Reduce
machine on time by 1 min/cow and increase capacity b

+ 12%. Select for milking speed.

-Poor udder conformation increases attachment failures
which then become fetch cowggcobsand Siegfried,2012)

Select for good udders but also wide rear teat placemer

Canadi an Al studs off er 1
these traits that have no real basis in science. The Dutc
prove Dbulls for ndaughter

But we need to do better, and we can !




Breeding Strategies for Robotic Milking

The heritablility of voluntary milking frequency is 0.16 to
0.22 depending on stage of lactati@mnig, 2006)

The records are there, both as robot generated data an
milking intervals for milk recording samples from
robotic herds.

to prove Al SI re:
from mil ki ng permission t



Success Factors: The Ration
-Hard pellets with no fines increasslkingsRodenburg2004)

- Pellets made from barley and oats increased daily
milkings per cow 0.35 vs a corn based standard, while
high fat pellets decreased visits 0.36 and grass pellets
decreased visits 0.9{!adsen2010)

- High grain, high starch diets decrease milking
frequenCy(Rodenburgand Wheeler 2002)

- PMR formulated fod5 Ibs. milkbelow the group
average plud to 18 Ibs.of pellets according to
production in theobot



Success Factors: The Ration

- Usingguided trafficallows greater use of home grown
grain in a PMR balanced for a higher production level,
and lesgpurchased pelletis therobot.

-Feedi ng ifogc oadmudithe ghoto
Improves feed efficiency and negatesgains from
using cheaper home grown grain.

-The net difference gery small



Fetch Cows represent new labor

Number of Cows that Require Fetching

Canadian owners reported fetching 4 to 25% of cows
.. large variation between hefgglenburgand House 2007)

-35 free traffic herds fetched 16t210.8% vs 8.52 5.9
% in the 8 guided traffic herds.

t
t

~etching 2 to 3 % takes
nan 6 or 8 % adds labor and is disruptive to the rest of

ne herd.



Guided Cow Traffic. Cows
can only access feed after
passing through the robot

Robot [

Commitment
pen \

Feed Alley

Feed in the bunk and robot both attract cowv



Guided Traffic (with Pre -
selection):Eligible cows

directed to robot and others
to bunk

Robot
Selection
LR
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Free vs Guided Traffic
(Thune 2002)

free guided pre-selection

no. milkings 2.0 2.6 2.4
no. of meals 12.1 3.9 6.5

average time

waiting at robot (minutes/day)
Dominant Cows /8 140 124
Timid Cows 95 240 168



Free vs Guided TraffiddeLavalVMS)
(Bach 2009)

/cow/day Free traffic  Guided Traffic P-value
Milkings 2.2 2.5 <0.001
Fetchedmilkings 0.5 0.1 <0.001
PMR intake 41.0 Ibs. 38.8lbs. 0.24
Manger visits 10.1 6.6 <0.001
Milk production 65.7 Ibs. 68.1 Ibs. 0.32
Fat % 3.65 3.44 0.06
Protein % 3.38 3.31 0.05
Fat yield 2.40 Ibs. 2.34 |bs.

Proteinyield  2.23 Ibs. 2.25 |bs.



Free or Guided Traffic

With Lely robots, free traffic yielded more milk per

cow (2.4 Ibs.)and per robo{148 Ibs.)than guided

ig=1jilod
(Tremblay et. al. 2016)

Some new fetch cows are emerging cases of

lameness or clinical mastitis, so fetching has a role
In monitoring herd health



Free or Guided Traffic

-Both can work very well with good management

-Butwhen things go a little wrong

-guided trafficCOWS suffer fewer meals and
longer waiting times (and foot health and rumen
health issues)

- Free trafficFARMERS suffer increased fetching.
( @ warning to step up management)

- | design for both but for me cow comfort is key, so
| have a strong preference for free traffic!



Robotic Milking callsfor New Approachego
Barn Design

3 Pens
Rubber

Utility

(0]iil
Room IC€

The classic US renovation layout for robots is a poor choice.
The commitment pen on the left adds stress, and the free flow
system on the right has no sort capability.



120 Comfortable Freestalls
for Milking Cows

10 design
criteria for
SUcCcess



