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Impact of mastitis
Loss for an average case, an example

Source of loss $/cow per yr % total
Reduced milk 121.00 66.0
Discarded milk 10.45 5.7
Early replacement 41.73 22.6
Extra labor 1.14 0.1
Drugs 7.36 4.1
Veterinary Services 2.72 1.5
Total 184.4 100

Ahmadzadeh and Dalton (2010)



Milk loss

Clinical mastitis

Milk loss (kg/d)
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Adjusted

—3— PRIMIPAROUS
o 7 MULTIPAROUS/
e+ MULTIPAROUS

because losses
- occurred in high

producing cows

1 1 | |

6> \Weeks

Seegers et al. (2003)



Milk loss

Clinical mastitis

375 kg (5%) loss

Average case for Holstein 2
2nd month

Highly variable

10 cases:

5 cases: 375 kg (average)
*4 cases: Little loss

*1 case: 1,000 kg (high)

Seegers et al. (2003)



Milk loss
Clinical mastitis: First lactation

Effect (kg/d)
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Milk loss

Clinical mastitis: 2"d and later lactations

ffect (kg/d)

o

1 1
e
H N

—&— Staphylococcus aureus —9@— Streptococcus spp.
—&— Staphylococcus spp. —O— Escherichia coli
—&— Klebsiella spp. —®— No patdgeno
—&— A. pyogenes —+—QOtros
-60 -40 -20 0 20 40 60 80 100

Relative days to onset

Grohn et al. (2004)



Milk loss
Clinical mastitis; 30 to 305 d
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Milk loss

Subclinical mastitis (in addition to clinical)
2.4

Milk loss (kg/day)

e v = 0.8656In(x) - 9.3658
1 '9 = 2nd |actation
| 0.6 kg/d -
1 6 | (Each double SCC > 50,000)
1.3 )
1.1 v = 0.5771In(x) - 6.2439
0.8 .
05 1st Jactation
' 0.4 kg/d
O . 3 ' (Each double SCC > 50,000)
O 50100 200 400 ' 800
SCC x1,000 cell/mL

Modified from Seegers et al. (2003)



Milk loss
Subclinical for SCC=800K cell/mL

700

525

Bl 1st lactation
B =2nd lactation

Milk loss (kg)
w
S

175

Gram positives = Gram negatives No pathogen

30-305 d, 30-90 d (de Hass et al., 2004)
Pinzon-Sanchez et al., 2011



Milk loss
Relationship SCC & DIM (vs. 50K cell/mL)

Milk loss (kg/d)

Hortet et al. (1999)



Milk price lost
Penalty or price premium losses

Very specific
Region

Market

Economic context
Negotiations

Bulk tank

Herd weighted average

Thresholds Dilution effect

Combined effect of clinical
and subclinical mastitis



Milk price lost
Price premium or penalty (Wisconsin)

0.03

milk)

Umbral
> 350K

0.01

0 \\\
-0.01

-0.02 \\
-0.03

o

9

o
o
N

Premium or penalty ($/k

-0.04

100 200 300 400 500 600 700 800
SCC Bulktank (K cell/mL)



Transmission cost
Staphylococcus aureus

Infected cow

S. aureus

New
infections

Swinkels et al. (2005)

Other ContagiOUS pathogens Pinzon-Sanchez et al. (2011): 0.25

*Strep. agalactiae

*Streptococcus dysgalactiae

eCorynebacterium bovis
*Mycoplasma bovis

Harmon (1996)



Recurrence cost
Increased risk of additional cases

Risk factors
Lactation
Pathogen

Cure
Cure

According to etiology

Possible levels
13% 1st lactation
23% 2nd+ |actation

Pinzén-Sanchez et al. (2011)
+20%

Hoe and Ruegg (2005)



Lost udder cost
Increased risk because of mastitis

Risk factor
Recurrence

Possible levels
10% recurrent cases

Milk loss
15% additional milk loss

Pinzén-Sanchez et al. (2011)



Early culling risk
Culling risk is increased

Higher risk
Early in lactation
Dry period
Udder damaged
Clinical case

Higher risk
1.5 to 5% more risk after a
clinical case

Seegers et al. (2003)



Early culling risk
Culling risk is increased

Higher early

culling risk, % Affection Reference

1.5-4.0 Clinical mastitis  Beaudeauetal. (1994; 1995)
1.9 - 3.0 Clinical mastitis Grohn et al. (1998)
1.4-2.6 Clinical mastitis Rajala-Schuitz et al. (1999)

192 -97 Elevated SCC Beaudeau et al. (1995)




Early culling cost
Complex calculation

Economic value of
affected cow
Compared with a

replacement Important factors
Cow productivity
Genetics of replacement

State of the cow

Lactation
Days in milk Other factors
Days in pregnancy Herd characteristics

Market/economic
conditions



Early culling cost
Tool: The economic value of a dairy cow

1 The Economic Value of a Dairy Cow E il y

FWISCONSIN veerc. oo, oommtmencacuyscnee (AR SHIDION

Overview | Single Cow Analysis | Herd Analysis ' °
—INPUTS - Edit Values in This Block —OUTPUTS - Interactive Results

Evaluated Cow Variables Value of the Cow, $
N -~ ¢ Compared Against a Replacement, $
Current Months after Calving s Milk Sales, $ 535
Current Months in Pregnancy 0 & Feed Cost, $ .238 E .

Expected Milk Production Rest of Lactation, % 100 Calf Value, $ 2 xa m p I e -
Expected Milk Production Next Lactations, % 100 Non-reproductive Cull, $ .85
.

Replacement Cow Variable S = C O St Of C U I I I n

Expected genetic improvement, % additional milk 0 Reproductive Cull, $ B g
Reproduction Costs, $ 5 - .

Herd Production and Reproduction Variables Rl e .l: h I S 2 nd I a Ct at I O n
Herd Turnover Ratio, %/year a5 704 y
Rolling Herd Average, |b/cow per year | 24,001 Herd Structure at Steady State
21-d Pregnancy Rate, % 18 . Days in milk 224 1 M I M
Reproduction Cost, $/cow per month 20 Days to Conception 122 3 O p e n COW
Last Month After Calving to Breed a Cow SOWES Percent of Pregnant 52 .

Do-not-Breed Cow Minimum Milk, Ib/day 50 Reproductive Cling, 3% 8 I S $897
Pregnancy Loss after 35 Days Pregnant, % 22.6 S >
Average Cow Body Weight, 1b 1306 e b e 43

2"¢ Lactation, % 27

Herd Economic Variables rd
Replacement Cost, $/cow 1300 > 37 Lactation, % s
Salvage Value, $/1b live weight 0.38 || Economics of an Average Cow, $/year
Calf Value, $/calf 100 Net Return, $
Milk Price, $/cwt 15.88 anen
Milk Butterfat, % 3.5 i hgssnd —

Feed Cost Lactating Cows, $/Ib dry matter 0.1 ey e
Feed Cost Dry Cows, $/Ib dry matter 0.08 it cre i -l
Interest Rate, %/year 6 Non-Reprod. Culling Cost, $ 198
Mortality Cost, $ 8
Analyze Reproductive Culling Cost, § 59

DN Sy - Cabrera (2012)



http://dairymgt.info/publications/2012_JDS_Cabrera.pdf
http://dairymgt.info/publications/2012_JDS_Cabrera.pdf

Mortality risk

Mortality risk is increased

Mortality risk increased
in Holsteins

0.22% (W France)
0.19% (N Ireland)

Seegers et al. (2003)

Risk according to
pathogens
Gram negatives = +3 times

Bradley & Green (2001)

E. coli = +74%
Klebsiella sp. = +8%
S. aureus = +8%

Hazlett et al. (1984)



Mortality cost
Calculating the cost of mortality

Mortality cost
Value of cow before dying +
Value of meat

Example:

Mortality cost of a 3rd
lactation, 5 MIM, 1 MIP
is $627 + $494 = $1,121



Mastitis and reproduction
Reproductive physiology

Prolonged service time
Energy balance
Fever
Blockage GnRH-LH

Reduced conception risk
Poorer quality oocytes
Fever
Toxins
® e Pregnancy losses

Cows Not Pregnant, %

ca883883888

Chebel (2007)



Mastitis and reproduction
Reduced conception rate

100+

90-

80+

70

60+

70 305

40-

30

20-

10+

O_

= Control
o Mastitis before 1st TAI

Mastitis between 1st TA|
and pregnancy diagnosis

_ Mastitis after pregnancy
confirmation

CR - Ist Al Preg. 320 DIM Abortion

Adapted from Santos et al. (2004) by Chebel (2007)



Mastitis and reproduction
Impacts (mastitis after 1st service)

Decreased

Conception rate to 1st

service Prolonged

28 7 vs. 10.2% Interval from calving to
conception
139.7 vs. 189.4

Increased

Services per conception

2.59 vs. 3.05 Higher likelihood

Abortion
5.8 vs. 11.6%

Santos et al. (2004)



Mastitis and reproduction

Survival curve
1.25 (25% higher)

Hazard ratio for non
mastitis cows

100
90
80
70
60
50 No mastitis
40 median to =

30 preghancy=128 d
20

10 - Mastitis incidence (9,000 lactations) = 35%

0
0 30 60 90 120 150 180 210 240 270 300

Days in Milk

N Mastitis median to
.~ _pregnancy =154 d

-
‘--
-_—eee-

Cows Not Pregnant, %

Mendonca and Chebel (2011)



Mastitis and reproduction
Survival curve

1, .
00l N\ Days to conception
P\ +49d for LnSCC=4.5

0.8
0.7
0.6
0.5
0.4
0.3
0.2-
0.1

0

Proportion nonpregnant

0 25 50 75 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450

Time (d
( ) Pinedo et al. (2009)



Mastitis and reproduction
Logistic regression

Odds ratio
Conception at 15t 5 tion risk
service
LnSCC<4.5 1 1
LnSCC=4.5 0.83 1.22

Subclinical mastitis

Significant impact on reproductive performance by
increased calving to first service, calving to
conception, and services per conception

Pinedo et al. (2009)



Decreased fertility cost
Tool: The economic value of a dairy cow

Economics of an Average Cow, $/
Net Return, $

Decreased net return Milk Sales, $

3806

Feed Cost, $ -1522

Response to decreased Calf sales, $ T e
21-d pregnancy rate ... —
p g y Reproductive (,:ulling Cost, $ p _ng
Reproductive Cost, $ 80

Herd Production and Reproduction Variables
Herd Turnover Ratio, %/year 35

Rolling Herd Average, Ib/cow per year | 24,000 % Exam ple
g =8 Decreased 21-d PR from

Reproduction Cost, $/cow per month 20

Last Month After Calving to Breed a Cow I: 10 H :I o =$ - $
Do-not-Breed Cow Minimum Milk, Ib/day 50 1 8 to 1 4 /O 1 ,969 1 ,924
Pregnancy Loss after 35 Days Pregnant, % 22.6 — $45/COW per year IOSt

Average Cow Body Weight, Ib 1306

Cabrera (2012)



Mastitis and reproduction

Pregnancy losses
Sub-

35, clinical

B No Mastitis [ Mastitis >90K MaStitiS causes

304
iNi regnanc

25| 1= Clinical------- | preg y
. losses
S 20 Cows diagnosed
J . [ ] [ ]
3 woeea a0 | WIth mastitis
S ebel et al. (2004
: o b before pregnancy
* 10 diagnoses have a

Risco et al. (1999)

higher risk of
pregnancy loss
later in gestation

h

L

45 135 28 35 30 45

Days of Gestation at 1st and 2nd Pregnancy Exams
Chebel (2011)



Pregnancy loss cost
Tool: The economic value of a dairy cow

Abortion cost
Decreased cow value of
cow when pregnant vs.
when open

Vs.

Example

Cow value of $900 when
pregnant - cow value of
$400 when open =$500

Cabrera (2012)



Diseases and mastitis

Mastitis alone and other diseases

n

Days to first
breeding

Services per
conception

Days open

Clinical
Mastitis +
other
54

/3

2.82
1552

Clinical
Mastitis

154
66

2.1ab

1402

Other

187
65

1.9abe

Q7P

Healthy

572
67

1.6¢
88P

10Other=ovarian cyst, retained placenta, left displaced
abomasum, ketosis, milk fever, metritis, pyometra.

Ahmadzadeh et al. (2009)



Diseases and fertility
Mastitis alone and other diseases

o]\ = Clinical Mastitis + other?
4 \\ «—+—+Clinical Mastitis
Other?

X

04 - ~— .
i Healthy ™ —x

X

02

Predicted Proportion nonpregnant

0

0
56 A 98 119 140 161 182 203 224

Days in Milk
10ther=ovarian cyst, retained placenta, left displaced
abomasum, ketosis, milk fever, metritis, pyometra.

Ahmadzadeh et al. (2010)



Mastitis decision tree

Example of data processing and analysis

Clinical Mastitis Case

Gram-positive

No treatment

On-farm culture-wait 24h

Recurrence

Bacteriological cure <
No recurrence

Recurrence

No bacteriological cure <
No recurrence

On-farm culture-Treat

Do Not use on-farm culture

2d Treatment (Branch as above)
O i<

5d Treatment (Branch as above)
o <

8d Treatment (Branch as above)
O <

Gram-Negative (Branch as above)
) <

No-Growth (Branch as above)
) <

Pinzén-Sanchez et al. (2011)



Mastitis decision tree
Optimal culture and treatment (all in US$)

Primiparous Multiparous

TConta TColi- TConta TColi-
—glous forms -gious forms

Gram+ 2d -363 -222 | -517 -401

Treatmen

On-farm
culture, Gram- None -379 -323 -290 -255

wait 24-Ar 5 qrowth  None | -383 | -384  -160 = -158

Gram+ 1dmore -354 -213 -505 -388

On-farm
culture, Gram- Stop -385 -330 -296 -262
treat  No growth Stop | -390 -390 -167  -165
No on- None -314 -261
farm

culture 2d -361 -420

Pinzén-Sanchez et al. (2011)




Web-based decision support tools
The UW-Dairy Management Website

Tools Projects Publications Presentations Links

Dairy Management

Dairy Management site is designed o support dairy farming decision-making focusing on model-based scientific research. The ulimate goal is ©
provide user-fiendly computenzed decision support systems 1o help dairy farms improve their economic performance. Dr. Viclor Cabrera focuses
on model-based decision support in dairy cattle and in dairy farm producsion systems. Dr. Cabrera's primary imerest is 10 improve cost-efficiency
and profitability along with environmental siewardship in dairy farms by using simulation techniques, artificial intelligence, and expert sysiems. Dr.
Cabrera's research and Exiension programs involve inmerdisciplinary and parscipatory approaches towards he creation of user-fiendly decision
support systems. As an Exiension Specialist, Dr. Cabrera works in close relationships with county-based Exiension faculty, dairy producers,

consultants, and relaed industry.

© Opportunities
* Ph.D. Student Opportunity - New!

© Latest Projects @ Contact

Assstant Professor
* improving Dalry Cow Fertility Extenson Specakst Dary
» LGM-Dairy Management
279 Anirwl Scences
1675 Observatory Dr.
o uw Madison, Wi 53706
o ™ - Madi (808) 265-8508
vcabrera@@wisc edu
* UW - Cooperative Extension More...
* UW- Dairy Sclence
* Understanding Dairy Markets
Victor E. Cabrera, Ph.D.
* UW Dalry Nutrient
* UW Center for Dairy Profitabiiity
& Dilry Sons © Admin Portal

Cick Above 10 reach the Administrator Portal

Tools

—

Victor E. Cabrera 16
i Gvecatrora

Nice program for the 2014 international

e — Social
media



Web-based decision support tools
The UW-Dairy Management Website

Vlanagement fools

\ collection of state-of-the-art dairy management tool that are: user-friendly, interactive, robust,
\ave clear or self-explanatory instructions and technical support available.

>lick on the Tool title to learn more.

“eeding DairyMGT.infO:
J FeedVal 2012 TO O I S

9 Grouping Strategies for Feeding Lactating Dairy Cattle
9 Optigen® Evaluator

9 Income Over Feed Supplement Cost

9 Dairy Extension Feed Cost Evaluator

9 Corn Feeding Strategies

9 Income Over Feed Cost

9 Dairy Ration Feed Additive Break-Even Analysis

Heifers

9 Heifer Pregnancy Rate

9 Cost-Benefit of Accelerated Liquid Feeding Program for Dairy Calves
9 Economic Value of Sexed Semen Programs for Dairy Heifers

9 Heifer Replacement

9 Heifer Break-Even

Reproduction

D UW-DairyRenrn$Plus: A Renroductive Analysis Tool that Includes Heat Detection Devices
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