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1. Introduction

The future challenge of the dairy sector is driven by two basic questions which are related to each
other: a) Who to cope up with the volatility in milk and feed prices? and

b) How to develop sustainable milk production systems?

The aim of this paper is to sum up the analysis of the IFCN in this field. Moreover; the paper contains
some thoughts how to measure sustainability of milk production systems in the future.
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Chart 1: Volatility of the markets for oil, feed and milk prices 1996 — March 2009
Chart no.1 describes the developments of the world prices for oil, feed and milk. It becomes visible
that since mid of 2006 have a new dimensions of price fluctuations. The world milk prices are currently
(march 2009 ) at a level of 15 USD (20 Euro) per 100 kg milk.
The world feed price had a big drop from 35,5 USD (22,8EUR) in June 2008 to 23 USD (18 EUR) in
Nov. 2008. It’s interesting to note that all three price developments have the same pattern. The oil
price and also feed price were on an historic high level in June 2008. The oil, feed and milk prices are
highly correlated. Therefore the oil price is a simple but strong indicator of what happened with the
world milk and world feed price.



The overall idea of sustainability

Sustainability is just one word and yet there exists over 300 definitions. The best-known definition of
sustainability or sustainable development is the definition by the World Commission on Environment
and Development. This suggests that sustainability is defined as "forms of progress that meet the
needs of the present without compromising the ability of future generations to meet their needs."

In a simple term sustainability in milk production has the following three dimensions: a) economic
sustainability, b) environmental sustainability and c) social sustainability.

The IFCN approach to measure sustainability

The IFCN is a network of dairy researchers from over 70 countries following the mission to “Create a
better understanding of milk production world wide”. Based on harmonised data we analyse global
dairy trends and create knowledge to guide the various stakeholders in the dairy sector. Details can be
found in the Annex 1. One element of the IFCN work is to analyse and compare dairy farming systems.
This analysis is based on the concept of typical farms and the model TIPICAL. Via this approach the
IFCN has in the past analysed farm economic indictors. Since 2008 new indictors have been added to
better compare the sustainability of the various milk production systems which exists.

2. Analysing economic sustainability

As indicator for economic sustainability for see two main segments. A dairy farming systems has to
compete on the product markets which means its cost of production have to match with the milk prices
a processor can pay in the region. Moreover the farm has to be competitive on the factor market. This
means it has to compete for land with other agricultural commodities, compete for labour, compete for
feed resources, compete for capital etc. It should be mentioned that the competition on the factors
market is often ignored and in many cases much harder that the competition of the product markets.

Cost milk production analysis 2007 Cost of milk production 2007
This year the IFCN has analysed 134 typical farm types from 44 0
countries. A simplified global overview in the chart shows: 70
a) Africa has the lowest and Western Europe the highest cost,
b) cost in Eastern Europe, South America, Asia and Oceania are on a
similar level of 25 — 30 US-$ per 100 kg milk.
The typical 65 cow farm from Israel shows a cost level of 50 US-
$ while the larger farm types with 330 cows has a cost level of 35 US-
$ per 100 kg milk.
Cost changes: In 2007 and also 2008 costs increased in all dairy
regions driven by rising feed prices. The cost increase differs
depending on the farming system. In general costs increased much
faster in high cost systems than in the low cost systems. This means 0
that the cost difference shown in the chart will become bigger. Grazing PG Y JCE
2 <
dairy regions will benefit. Moreover it becomes more attractive to ,‘O’yé‘@\
source milk from small scale dairy farmers in developing countries. N
Chart 2 Cost of milk production 2007

3. Analysing environmental sustainability

The IFCN has done in 2008 a first step to define indicators to judge the which can help to measure
environmental sustainability. In this paper the analysis of green house gases emissions or carbon
footprints in dairy farming systems shall be shown. This research work — presented at the IDF Dairy
farming summit in Edinburgh 2008 - has been supported by DeLaval following their mission ,We drive
progress in milk production”.
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IFCN Method estimating carbon foot prints of dairy farming systems

The analysis is based on the IFCN database of typical dairy farms. The method developed is based on
the key variables like: cow number, heifer numbers, milk yield, fertilizer costs, electricity cost, fuel
costs, purchased feed cost, live weight of the cows. From these farms economic figures; quantitative
figures like litres fuel or kg compound feed used have been generated. In a second step the gas
emissions (CO,, CH4 and N,O) have been calculated. For example the CH, emission from the rumen
has been estimated based on the function CH,4 (kg) = 55 + 4.5* milk yield per day (kg milk/cow/day)
+1.2 * (metabolic weight) (KIRCHGERNER ET AL 1992). In a similar way the gas emissions from
manure handling, concentrates, fuel and energy use, fertilizer production, buildings and



machinery etc. have been estimated. The emissions of the different gases have finally been
converted to CO, equivalents by using the coefficients shown below.

Farm level results — Carbon foot prints of dairy farming systems

For the analysis 46 typical dairy farms from 38 countries have been chosen. In chart no.3, the
emission per 100 kg milk of the typical 80 cow farm from Germany have been set equal 100. 50% of
the farm types analysed show carbon footprints which are in a range +/- 20% to the reference farm
chosen. The low yield farming systems in Africa and South Asia show the highest carbon foot prints
while high yield farming systems show significant lower emissions. The typical farm from Israel (65
cows) chosen for this analysis shows very low green house gas emissions.

Carbon footprints of typical dairy farms from 38 countries
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Emission by types of gases

The most important gas is methane (CH, ) which contributes 50-70% of the green house gas
emissions calculated as CO, equivalents. The emissions from N,O and CO, directly together count for
30-50% of the total emissions. The amounts of N,O and CO, vary depending on emissions from
manure handling, as well as on the amount of purchased feed, fertilizer and energy usage.

Summing up

This is the first approach to analyse carbon footprints of dairy farming systems internationally. The
results show significant differences between the farm types and that the weight productivity is a key
driving parameter. The IFCN plans to refine this type of analysis in the future via a) improved farm
level data and b) via improved methodology to calculate the gas emissions. Therefore any comments
on this analysis are very welcome.

4. Analysing social sustainability

Defining indicators in this field is not really easy. One issue in this field is most likely the level of
employment milk production is generating per milk production volume of one million kg per year.
Looking at this indicator — jobs per 1 million kg milk/year produced - the results are:

2 “jobs”™: Australia, New Zealand

4-6 “jobs”: Western Europe farms, North American farms, Argentina, Chile and farms in Israel
10-20 “jobs”:  Smaller farms in Europe in less favoured areas like Switzerland

ca. 50 “jobs”:  selected farms in Eastern Europe

ca. 200 “jobs™: Small scale dairy farming systems in India, Pakistan

ca. 400 “jobs”: Small scale dairy farming systems in Africa, Uganda

5. Summing up

This paper is the first attempt within the IFCN to judge the overall sustainability of milk production
systems. Looking at these three indicators per segment the Israeli dairy farming systems can be
classified in terms of economic sustainability as moderate, in environmental sustainability excellent
and social sustainability in terms of creating jobs as poor. It should be mentioned that the indicators
need to be refined in the research work ahead of us. Therefore any comments or feedback are very
welcome.



Annex 1: Description of the IFCN

What is IFCN?

IFCN stands for International Farm
Comparison Network and has the vision to
develop a global research network which
links economic farm researchers. In 2008
researchers from 78 countries and 60 dairy
related companies participated in IFCN.
www.ifcndairy.org.

Why is the IFCN useful?

To have a prospering dairy region, a clear
strategy of all stakeholders is required. The
participation in IFCN provides information
about the global developments of the dairy
sector, the competitive position of a dairy
region and potential points for improvement.

Partnerships with IFCN

Countries
[ cooperating
in 2007

@® Progress of
IFCN in 2008

Research Partners

The IFCN research activities?

e Global benchmarking of dairy farming
systems

¢ Monitoring of key prices and farm structure

e Forecasting of dairy farm and dairy sector
developments

e Supporting dairy development

How is the IFCN organised?

The IFCN Dairy Research Center at

University Kiel coordinates the scientific work

and provides a professional management for

the network. The network is mainly funded

by the consortium fees from the participating

countries, partnership with agribusiness

partners.

Institutional Partners
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Who benefits from the IFCN work?

1. Dairy farmers: Dairy farmers benefit from
knowing their competitiveness in a
globalised dairy world and information about
alternative production systems.

2. Milk processors: Information about the
production costs in specific milk regions is a
key element of for the competitiveness of the
milk processor.

3. Farm input suppliers: Information on
farm  economics and global dairy
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developments suit well to guide strategic
discussion in the company.

4. Policy makers: The link with the IFCN
provides the policy makers with facts and
figures for political discussions.

5. Research organisations: Cooperation
with IFCN offers access to methods, models
and data which increases the capacity in
dairy research and teaching
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Preparing young people in the United States for dairy ownership,
dairy industry employment and dairy industry leadership.

G. W. Rogers
Global Technical Advisor, Geno Global, New Market, Tennessee, USA and
Hamar, Norway
The US has always had a concern over having adequate human resources to support
the dairy industry. These concerns have increased in recent years because agriculture
has not had a strong economic standing in the US recently. The attraction for young
people into agriculture and specifically into the dairy sector has not been strong in
recent years because of low wages and imperfect working conditions. The US has
many educational and experiential programs designed to prepare youth for careers in
the dairy industry. These programs have changed some over the past few decades but
basic general education programs in elementary schools and high schools, local 4-H
programs, and advanced technical or university programs still serve as mechanisms for
youth education and development.
Focused programs used for most of the last 50 years to educate and develop the next
generation of dairy farm owners, dairy employees and dairy leaders have included the
following: 4-H and other youth development programs and projects that included
hands-on animal work as well as technical education, dairy cattle judging programs,
writing and speaking competitions on dairy subject matter and leadership development
training. University level training has included university level general education as
well as programming focused on agriculture and, especially, on dairy related
disciplines. Recent changes have occurred in programming at all age levels. These
changes include the growth of quiz bowl type activities (type of scholar bowl where
teams answer questions about dairy related topics), the development of “Dairy
Jeopardy” (competition modeled after a popular television game show in the US where
students compete to provide responses about dairy industry topics) and the
development of the “Dairy Challenge” program at the university level. Universities
also use oral paper and poster presentations from original undergraduate level research

and review paper presentations at various dairy industry and dairy science related



meetings to stimulate students with interest in dairy science. In addition, the US dairy
industry under the leadership of Holstein Foundation has a very active leadership
program focused on young adults. This “Young Dairy Leaders Institute” is designed
to promote and support programs that develop leadership for the dairy industry.
Several activities provide leadership training and development for young adults who
are already committed to the dairy industry.

The “Dairy Challenge” program at the university level has grown quickly in recent
years. Several regional challenges and a national challenge are held each year in the
US. These challenges are designed around problem solving, teamwork and
communication. Students who participate in the “Dairy Challenge” are placed in
groups using various strategies and then these teams are assigned to critique a dairy
enterprise that has agreed to participate in the dairy challenge. These dairy enterprises
are usually operating dairy farms and they open up their business enterprise for the
students to analyze, critique and to make recommendations for changes or new
strategies. Several hundred university level students participate in these programs
each year.

The US dairy industry has a major challenge to educate and develop its next group of
dairy herd owners, dairy employees and industry leaders. However, the traditional
educational and developmental approaches along with the new “Dairy Challenge” and
leadership programs should provide the necessary training and development for young

people to sustain the US dairy industry.
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The influence of machine milking on teat Tissue Congestion and

Hyperkeratosis

D.J. Reinemann,

University of Wisconsin-Madison, Milking Research and Instruction lab

460 Henry Mall, WI 53706 Madison, USA

The worldwide trend to increase milking speed has often resulted in substantial
increases in teat tissue stress and possible reduction in the efficacy of teat canal
defense mechanisms. Teat tissue congestion during milking resulting in edema and
open teat canals after milking, and excessive hyperkeratosis (HK) are two teat tissue
responses that are thought to increase the risk of mastitis infections.

We have been conducting a series of related experiments at the UW milking lab using
a wide range of milking conditions to gain a better understanding of the physiological
responses of teat tissue to machine milking. Changes in peak milk flow rate (PMF)
have been used as an indicator of congestion of teat end tissues that occur during the
milking phase of each pulsation cycle. Ultrasound measurements have also been used
to measure changes in teat-wall and teat-end thickness and recovery after milking.
The development of teat end hyperkeratosis has also been assessed in quarter-udder
experiments. We have been quantifying the effects of milking vacuum level, liner
compression, pulsation characteristics and liner shape on the development of teat
tissue congestion and teat end HK during milking. For more detail on this series of
experiments and a complete list of references visit the ‘liners and cow physiology’

page at the University of Wisconsin Milking Lab web site: www.uwex.edu/uwmril

Liner Compression (LC) plays a critical role in reducing teat tissue congestion during
milking. At the same time excessive LC contributes to the development of teat-end
hyperkeratosis (HK). Teat ends with rough surface is more difficult to clean during
pre-milking preparation and provide a site for bacteria colonization. HK is also an
undesirable condition also because it may contribute to cow discomfort during milking.
Excessive LC may also remove excessive amounts of keratin from the teat canal which

makes teats more susceptible to infections. LC increases with milking vacuum level



for any individual liner. Differences in liner material properties, dimensions, tension
and shape cause differences in LC across liners at the same milking vacuum level.
Many previous experiments have been unable to distinguish between the effects of
increasing vacuum level and increasing LC because these two elements have not been
controlled independently.

Pulsation is commonly characterized be the pulsation rate and ratio, however, the
relevant physiological factors are the duration of the b-phase (or milking phase) and
the d-phase (or rest phase) of pulsation. These phases have typically been defined
using ISO standard terminology. We have been exploring more physiologically
relevant measures of the ‘true’ milk and rest phases as defined by the point at which
milk starts and stops flowing. Teat tissues become congested during the milking phase
of pulsation and this congestion is relieved from teat-end tissues during the rest phase
of pulsation. In order to balance the competing goals of milking quickly and gently
the milking phase should be as long as possible while not producing excessive
congestion. The rest phase of pulsation should likewise be a short as possible while
still providing sufficient congestive relief.

The effects of milking vacuum and b-phase on PMF for Low (LC = 8 kPa), Medium
(LC =11 kPa) and High (LC =14 kPa) compression are shown in Figures 1, 2, and 3.
The teat canal opens at some critical vacuum difference across it and continues to open
further as this vacuum level is increased until the canal is fully unfolded and the skin
has reached its elastic limit. Congestion of tissue surrounding the canal will act to
decrease its effective diameter while LC will act to increase canal diameter by
reducing congestion. Increasing the b-phase (B) may also act to increase congestion
but is likely interactive with milking vacuum (e.g. the effect of b-phase on congestion
1s likely to be greater as the milking vacuum increases).

At low B-phase durations PMF increased with increasing claw vacuum,
however at higher levels of B-phase duration PMF decreases with increasing claw
vacuum. LC increases PMF at all levels of B-phase and claw vacuum, however the
influence of LC is much larger at higher levels of both b-phase and claw vacuum. The
effect of LC on PMF is an indication of the degree of teat end tissue congestion

occurring in each pulsation cycle as increasing LC reduces this congestion and allows
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the canal to open more fully in the next pulsation cycle. It is interesting to note that
increasing the b-phase has more influence on PMF than does increasing claw vacuum
over the ranges tested in this experiment. It is important to put these PMF results into
the broader perspective. The range of milking conditions applied in this experiment is
much wider than in current practice and resulted in an overall increase in PMF from
about 3.2 to 5.0 Kg/min (just over 50% increase). Over the same wide range of
milking conditions the average milk flow rate increased from about 2.4 to 3.2 kg/min
(Just over 30%) so that these increases in PMF would not reflect commensurate
reduction in milking duration. Cows also showed noticeable discomfort at the more
aggressive milking conditions. Ultrasonic scans of teat-wall and teat end thickness
have indicated that teat tissue congestion and recover times were increased by
increasing both the b phase of pulsation and the milking vacuum level and was
reduced by the application of increasing liner compression (Figure 4). Quarter-udder
experiments indicated that milking duration and initial teat-end HK scores had a larger
influence on final teat-end HK scores than liner type and liner compression. However,
there are indications that liner compression does contribute to the development of teat-
end HK. The results of these experiments provide a quantitative measure of the effects
of the major machine related factors influencing both milking speed and teat tissue

reactions.
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Figure 1. PMF response for LC =8 kPa. Figure 2. PMF response for LC =11 kPa.

3045 wi540
w4045 w4550

¥ 8

-

8 B

B

Palk Mk Florw (g fmin)
aseinpre-milking teat wall thickness (%]

50
46

o w B

oy i - Lineat (C) {
r&’% g 38 o o as 1 15 2 25 3 s
%y o O’;‘p\

- Time: atter making (he)

Figure 3. PMF response for LC = 14 kPa. Figure 4. Change in teat wall thickness.
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RYY (32NN RN NNN) DPYVIVMAR DMPY DY PN NI HIAR RN MNIVRIN
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INRY NBY 7 NPvTn MO0 M2 NINan Annnn LIN-Nna DwYn
5w NWHaa MNHNN NN HY NIRIN P DAYAIRND DMV LPOVIYND N NvHnn
DPTPNN DR DYYI2N D227 DY TR AT PI0NA LPYWY 1H91701 110N DTN

27370 M52 POIYNY ITYI TVR POIN NPYTH MR
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D'Y91909 Y1) NYIVIND PIOMN NIIPN RN TIPAN2 AP HV AT MOR NN DTN
12 DNPIN A NINIAPN DPIPIVATVD NI DY DPTINY VPN MIADNN 1211 (DAY
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NOR DIRRNN NIRY .NOR D29312 VIV MY HNHVH 10271 RHY 29 HY R NHNNN NN PHN
NPT) NPMBRLA MYV NYNNL NANMYND DPTINN NYDIYIIR NR NPNY PYVNNY 1NN
IVARY (27N T2 TR RYY DNA 990 YV n'yavin nnavaova onvnnrImn 1ary
NNRY PXNI NPYTHY ARNYNA 1171 NANMYNN NOTINYD DPTINN NYDIVIIR IR MNTY 1Y
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Mycoplasma bovis Y nTw 1722
PIY PNIVY TNV R NP LR JPOPIDY R
T 12,1000 VY MIM0NN PIONN DT MY MHONNY n2YvNN

N7 WVINYYA DIRNNY DINR DINNMIPIMRIVAY PROPIVANIR PINRD NVYN THINA YN
TIT2 MYNT NPT RYNL NNTIYNL YRIAY IpNNN .09 MINR M2 MITH HRIWA

DTN 11%-¥ ,NYI1Y MNY MX2ApN NPPOVIRY (MB) 02212 700591720 59 DYHRIYY NTY
mMYnIn M2 pRam YTan AN qoNa LPROMYMIRY DTNRY PR pTIY
R21N PN ITTAY DTV 2T 127 MIPN Ipan 1TNAY MB AT 0 pa onmiamm,nirivad

APYOYVIR YV NRT ANIAPY DIWT INY IRRNI DPYHRIY DTITA .M INNN
DINONN DINRA Y95 7972 MYNINN DINNMPMINRIVAY DTN MTNRYY MNINN NPYROIN

DNA % o1mpnw o1 omenn Quinolone Resistance-Determining Regions (QRDRs)
DMV NPXY DYRINRD (parE-y parC) Topoisomerase 1V-21 (QyrB-y gyrA) gyrase-

N2 MOV RIN YYD DI NYRVIN NN PN ,DVD TY INTY 9 .R"1T1 0Mann
DINMPINRIVAN 29N MNDLYNIPINRN MTNRY NMIpnd

10 NARD MTIPNA NPVWI NYRIANN NPR APPOPDVIRY MB S» mwiIn npr1a ,nernd o
0P 199 ,APYT720 MYXY H® MIAINN HH32 1N 1P MP2AIN2 NNOHYMPM TTAY THNN Y
TNRYN NYAIN DY YV 1N 1Y1aRY DIRDIPIN DININ MINHa TN
DNNMPINMRIVAY MITNRYN NPARY MIRMIPHIN NN NNAY IpNNRN NIVN

,MB Y% 17w 1 42-2 117918 Topo V-1 DNA gyrase Y» QRDRs-n ,'no1n 9pnnn onna
VNINND NPV P2 N2 D) IRRNY .2005-2008 THNNA RAPNY MMIPN TP ITTIAY
IPNR NN SV NPYH MB 1 Y mTnyn axn a5 (Asn-Y Asp) 84 nnya) ParC padna
G DORHPNN NaYNNA NRVANNY parC pa wNTIPIN NYRVIND YV TN RN Asn-Y Asp
D parC pa A-Y G HYw "rwn .DTRyn oara A PoRHIY ownin MB ara nxnn
-0 NYWYW NITYa M%Y 107 MR ,07nyn MB ora Psil omnRrbd rxpood anr Hw npwh

(1 7on »wan nR1 ) parC-PCR-Restriction Fragment Length Polymorphism (RFLP)
DN MB 1 1-6 DY OIRDIPHIN N0 - M R Y3 nwya inonn aNin Yv nTian
N1 7-14 DY 0T YY DONM DR MY, PSil Dmarb anr 0%on RY) pPromvoary

(DYOPN WY 1T YY DannN Psil DRy anr 0rvron) promvarrd orrny MB
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MXIN 90M HTN 7Y DTNRYY DWIHIN DT Pa Mnan Fragment Length Polymorphism

Psil n'2pv07 DnaRa pomn

M1 2 3 456 7 8 910 11 121314

En-Y nwannar

s37-p1 L 1 1 1) En-Y o'T'ny nart

262- ------—--ﬂﬂ
225- - . s v - .

parC-PCR-RFLP-n nr%iRy Psil 781007 DIRa winww mMRIY N :mR¥m
JROPIVOMIRG AW MW oy MB nT7w 031 a2 19192 1N AN 9'7anh Drvarn
LRIV DINDNNIPINIRIVAY MTNIYN NYAOIN YV MNNannn PYIN NR MyaY 1101 ,qona
NV VINY PN LPROMIPAMIRY INY M oy MB nTw 0t 33 YW MIRDIPHIN 0 ywia
DTN NXIAPA YIN MY IS nyan wnan (IS) Insertion like sequences 021NN DIRY)
Nan NXAP PINN .07 33 PNN 11-2 ARYNND AN ANdwn ann X(H/2) nnan .orrnyn
20900 1190 97 YAPIY 90 MINY MW NIT IRIN I DTNRY PO DT VDY )1
.5 ug/ml 12 0.32 pg/ml pa yan (MIC) »5xrnMn

MB 1 [, pPRomvarirh mmnyn nexy Ponnw o Yy my’axn ron mMRMIN 0120
DTV ORIND IPNXTN XPYO Y VY ,DTNY DT DIV
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25nY% M9a1 oY MYnNn
POVPINI Y
(PINTIN IRXIN) ,"nmbpnn"

2008 2 NMNNDN NAIA .NPNHAY NXM2 APYNAY P10 D NNNN 25NY Ipaa onIn MONN
M792n32 DNIN MPYT NPYW . 140000 3 HY HRNIVIO NDIIN JTAIRY I NVOYNN MYNN
.43% MI92) 67% NN

2004 1 YXINN 38% 1N MI2211 1YY (2008 171 TTIY) ITYN MRM 1IN DN MPHT MY
.20082 YXINN 30% 9 2005 2 YXIND 25% N MY 2008 2 YXINN 46%

5NN SV MHYIAN YPIN

MINR NN NAY MVPN YV PYHIN NI DNIN IRNYY TNIN TNINA 7990 YV PR NN
DNIN 7P 15 NN Ypwn DY 30 INRLY 3P 9 1 NN HPIY NVYNNN INRY TN .NvHNIN
15nN2 .0NIN PID PHNINA ONINN DIANNY 131D DI19NN DY DN AvHnnn INrRLY
N7 IREN 1968 2 VYR TIVY NP7722 .1MI9NN 93% I 2 'PTN DINT DIN NINRY NVHNIN
DY 50 ) 34 ,16 INRY 9% ) 50% ,78%Y NVHYNNN INRY MY HY DNINIA PTINN NI
T POIN .MIAN 1192 MPINN YV PYNN DYP YAV (9INRIY RN MIPONN LANRNNA AVONIN
NMIMvY WIYYH NN NPnann maon NR pOnY AR .mMnY maon vanwnb 5
:(2004 NTHV 2 YY)

DYY%9170NMI0 TIPANA AYNA 1750 YV mMNDMN NWwNd PTUNn P2 Spwvnn Y R

,ONA T0PNPIRT Y MO LR 1N ONIN YN 0PN DTN (D290 DTN ORN)

1 YW NNTPIN MAIXID ,NVYNIN 220 PIVONIAT DITRITVDIPONMIPIVY NN
.N0YNNN RN YWY N1aN SV INIPY NI 2NN

PV P50 NPRY ,NVP NVYRN L, DMIRN NN TON A0YRAN 112 DRNY NYRm P a
220 oY

DXVINYR 1IN 0N OO MR IRND ,0MVP L2590 NNTR DYDI20N DaNn )
.02V

:NONNN SV MLPNTARD YPIN
1739 DY DINWYN P2 DIVPD IPTI ,MYNN 8000 N INY 1HYYIVW 1 TTIY YV NTIaYa
n2YNNa nYaow n7aY mnoun NAYNNa ona NpYTY Pon .MNwn nvdnnn mMoOnn
nNTIPN NAIYNN2 NI NPYTN NY20 RHY N7aY RNV 1.7 9 'D DN NPYTR NNTIPN
, DN NNNY DNIRD MVOYNIN 91205 N2PoN 1YY 9132 1»HY oYy Maa mIaY (1190 D)
PR TPNVRI DN NPOTY NN TONN 51205 PYDNY TIva , DMV N2 VON ,1HY NPNY
.M79a02 Ny oM
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mudnn 17151 NYY9W 921 977 HV NTIAYA NVYNNN MONN NPVH NIVN NNY P2 VP DPP
MY IRV NYON? M3 1°N NVHNNN INRY 1YYV NPRYI DNI NPYTY 120N ,22AR 1 R¥M)
.Mwn

8000 N N NYHIVW 1987 1 1 TTIY YV NTIAYA :NVYNAN MONN P2 NYTTH YAV D) NP
L0 T91 ,09MIRN DY N79Y 112700 :MNWN NVYNRAN MONN P2 DYTTN DIVP IRYN ,MNoNN
AR mYNn RYS N1aY ona ,NNRNN2 1.8 ,2.9 ,2.3 *4 1°N DN NPYTN 91205 250 NnTp IR
J0MVP RYY 199 HY 112200 2.5 %9 71PN DNI NPHYTN Y1205 DNVP DY NI HY NMID
09NN 9NN AN Pad AvdNn MOHMN P VPN DR 7M1 .Y IPTL 1997 N NTaYa
0N NPT IR YOV NPRYN NMING 1920 N 1123 79N 2¥NI MYHNRNN MINT MY R¥M)
AN ITRY VR NP PPN O ANNI IVIAPY NI INY M 1N 1YY NPRYY 190N
JPIVRT DNY NPYTR INY 1910 VAP HPWN AN ITIRY M9 .W1AVD NOIPN N9 2NN
131 YV NDNY R¥NI MTII2N 648 N MYVYND 1HYIVW 1993 N RIY .RY 71 .Y HY NTaya
17902070 IRWH ARNYAA 3.1 %9 71°0 DNY NPYTN Y1205 MIDININ MINWD MI22nn

DNIN MPOT MYV HTANN NR 20N MDY TWAR DIPN MVPATARM MY YT 29 HY
MI9n YV *N2VNN 2¥NY INY DTNVP MINIAN MIN2 NION NI .MINAN NNMYY MIoNa
29TRN NPYY2 DY MIPIIND NNIYY L,DMOP 1YY MIRY [ DIMMIRND MYHYNIY NN NPOMm
129 MY NN MYp MouYnnd any STn P2'on Jan ARNINDY DRM TIHNN YW onn
MDIYIR2 DNY NRIYNNY DMIPIYA 112700 NI DR DMNN ,NVYNAN NRIPY MPRIN NYaN
Rl

?172% WOY ;M52 1Y M0N0 10 DN MPYT NPV 12OY SV NNIN DINTH IR INRN
7Y NYW MY NTIN Y HITIN NV MVIYD DTN RV 20NN NR DWVIY IR DRN
NRY RTNY 19DY MIINAN M9 IHRMVAIRD 790N AN DTN NVHNRAY WY mn
1M1 :DYITN PI2P0N NN DNPNNA NYAN .WIAPD NN PYNN NINIAN 2000 DR DIWVIY
,(3.25-3.75 1°2) PPN 21913 2¥N2 NVYNN .ONIN MPYT MMYW DR DRNXD 10 NTD pwnna
mMaIpYnn YY 123 HYN) NOYNRNA DNIRY DYIYPN DIRIM , VAN NAIPNL HPVN JTIIR NYNIN
IR MY Y72 191 DNV DHYIPN NINAN NINIRN VAP MITN (NVYNRN NYapY NvHNNa
PY 7aNN NYNIN DN MOYTIN MMYY DR NN MPRA RHYY 20 2191 A¥NA NNy
YW NPHYN NIN RINY PTINN DI HY 792300 1990 HY NINDIMN NIIPNN M0 NR 119Y?
.1vYNNN INR 179 Yo VYN
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MTTINNN 97T DPTI - TP DINXN DIV
TP .1
(NINTIN NRXIN) NIV IRIBTY 7900 Y nm‘:pnn

MY .(Arthropoda) 0797 179 N3IYN HY DN HRIVI P22 DMINNN DPNINN DDAV
DOWII9 023 nHYHN (Insecta) DPINN NPYMIN 10 I 12IPNI TNV MAVNN MPOHINNN

NR DYXIN DYAVN NPIPRY NPNIP NHYHON (Arachnida) D71wa5pn Nphnm DRI
v ,0°%72 NYVN TNXY 179N NP DMI9N TPON 10T PN 17227 NN INXY 0NN Hya
DYNN YYaN 0NN DYA0 MW X2 NHLVN DI NAY NMNR NPAN TNXD DT DNNINN
IR NNNND MPRNRL IPAN MYISN IR DT 518 RN DYDY gMYNn .0n»N NN nndwvnh
Y39 10NN VA VWYL DPNNNN DIDAVN YT HY NNIIN NYNAN .DPNN HPI MY NIW)
L1707 TI0NY NN NSPY NPT NINIRY MR NN DY) NWISN MY NNIIN 1Y)
DYPTIN DNI2TN2 YVIPN ,AMAIN DNXIAN .MONN NIAYM I MNYWRAT ,MNIVN MY MpYT

P22 DTN 1YY DYNINMN DYYAVA NR NN ,DNYP3O MIAPYA 0NN D”YIYIN
DY1INN DYY902 MPRIN IRNINI DPTI HY DIMITA NPHY NNINY DXTY R MNINRD DIV2
790N 1YY L2500 MNAIA NPXIPN NNTP KY DIMPTN 990N 1YY NP LIpan pwna
013 .R1200 09 1Y YNIND PN TN 12T PN MOLYANI DIWIPINL DIVININ DIPVNN
" HY DMAVIND DOR DM T2 Y MNVPN MYTINNNT MYTN MYNN NN NI
MR YTOAN ,NI2N MXIRA .0”HIYI DMTOAN DIPIa NYHYY NN T NN DML I
RY H9R7Wa (USDA) mw? 997 11973 2-52 0*7RRI DPNINN DYDA0N IRXIND NN NindHM
nYAnd moYyn ,0YTINN JA0RIY DMININ DYIR LTPNIRD AN DPIY NIMDY 0 N
NTIAYY 7YY ,DPYWON) MYY @ 25,000-01 NINPN NYRIND NIXIVP NI DPNINN DDAV
T 5 MIAYIND MYNNNN ARNIND DN INY DPMYNYNT D0»”HI550 DXTOaNN (N1aTH
9 (BEF) pmn nvibw nnTp 23 Y9 mnxiann anrRy 1991w mp»1aa .o»mnan ipns

Na7Y 903N TOANNY R¥NI ,0°pIN T YY DAavnn (EHD)nmmn»Tn morirarn nhynnn
NN NOVWH PRI YR DITOAN .92 MYND @ 300,000 -100,000 3 RIN NYXIND NP

.09 MTTINNM 91970 97T INR VINH DIRAN DN O]
VI 100 VP DIYPVNN DMWY NITYA ,0VIR ,NIND NN NPR DYNNN DDAV MY
%Y NNWYI YN 72 HY 19N M9 ,D2AVY VI ,MAIXN TITW IR MOPP 07 TMY DN MPN
D'Y90N NPDIYIIR DR POPNYY NN NI DR DXNXY NN ,NYPI MNPV NN
,D7NXN DDAV MPMN NNNANA YYD RIN QR 9127 19270 1PVWINT WINYVN .D"MNAN
1N 07NN Y HY NI2TH MPYWINT VWD MY RN DI NNNIN NINNYN NNINHY mMInh
D3 LJORY DYDY DOWTN DXPWINI MONNN IRNIND |1 MRD MRM2Y mMyTn HYma
H5WVIN WINYY 2»NNN PP AP0 DNIYWIN DPWIND 790N NTANN 1T NNYH YRV
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250V% WY 011 9% DIV PNIIN PN ,INA DIRNNN PWIND NN NR PNIVYNL RANN
JMPISYT MTA%N NP DY TN WH0N YV DMINAM DPYRD DAYVH TIY DPWIN
DTN VRPN R WINWIAI DMYXIN P19 NR DI0PY DNIVNY DYYI DN 1I12TIN 1PWIN
19270 120 DANYM VWD YI19% AR INR WINN 19Y 122207 DIRY 0NN Hyab
.DPMINY0Y 09 MNING NNINY 9127 NYIRIN NINHIA

1M TIXIRD NI 1N 29-NMVN N2’NNN NN 7YY 11N P22 DINNNN DAV NIYI
DY HY 21DV HRIY NINGIA D7HIN PN NYDIVIIR HY MIV-17 NV .HYni NNIa
DOPTIN DINARIY MIYNIN NNNANA YD NYIVIN NPYIINT DPWNN
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TN .MANAR YRY MIANAR D10 - HRIWIL 9722 MHYHN YV DNV VY
7D7°2°2 5N NR DXNNY
PIIIPY? 2, DIRT NI LARPY LI, 0NTIA R, POV .0
(NN IRXIN) PINYP WY M10IN NONN

N97a 09350 DYTDANY DIWNN DNINN TNRI DNIYN 2anNIa Mavm a5nY Ipaa1 mban
17 .02 D190 7 NN NYIARY PN NPNTN 11N NYANN NI PNIAR .NIITIND
MINR MTIYNY RNV IMNNL TP D AN YNNIV AP NOYINPNHRD MIA0N
vyns on LIBR 1 BVDY »1951790 915 59 ninon Ywnd ,0mbn orenn -1 :ma’o 7901nn
12 PNARD MOYXY -2 .A%9NY DIRINND NPYPY DN DI0Np NY’ap RS T Ion
PN HY MY DNVN TNIRY -3 .07V WYY YV N9IPN THIRD NINYN 19IN2Y MTIYN
DNINVN P2 DNIYIVIPY PN PR -4 LIXPVITIVD KDY DHIYN anIa MAINYNn MOIvn
moNn PNaR 1 DAaARWYNN NPYN -5 JNaRY TR W OMR 1Y90N NI 1230 DINIARNA
NN DR MYN DNAM RY DN P25 DYOINRIT DD INYVYHRTAR MWD MHYa
59150 Pnarn

DYRN TN ,DPTPN ,0°9%) 12 PHNNN 2008 TV 1999 NIVN 101N 19N NHANN M N
NINNY  DRN-TNN 0 NIA0N MNTIN MNAPH D2, DYVPAPR  RY DN
77 MmYan "MIRY 171 IBR-Y BVD .qwnna nomann opTrnn n¥Iap 7151 nMamRmn
v .D7NYING DMWY DDA HY 1TNINY DN YW PNAR DN H7191 01PN HY DXNINN 790N
PON DDDAN TWRI DMNMIVA DMINN YV DN DYHPYNI MY INNY  Pavna nnpy
(109N ) D991 200-2 1D YIN MY YTNR MPXANND NPNNID MPIT2 295K HY DINARIN

2 DVIN 1 D'WVIN

D"171M072 D'RYNN

7 nvma

010K N7'OITN'7

012I'9 DINLPANPIN: ATy

60% : @ a7mne

209
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@onmN?
¢ Myn NN
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20% |
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0211 ANo7oIPN 20% " |N .
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01U 0VS VTN

X0 0II7I09100
0mn
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o A A'nivos NTNANX 0)INITINOD

DIPINN N’290 .0MYI PIRA P22 DIWVNN AYANN MNMININ TAR ANNN DIIP NNGOR
DINN MANYN HY PIaARnNd M1 PAvN DRN D71 DPYND DT YV Max H»d D DI
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nMYY NYW A 59nY 119°0 NYYa NN AMA DI DY NIV RN DMWY DMIPNNA .NYoNa
20 YW ORA YV PNYIT0N 29 HY 211Y VY PINARD MIII0IN PONA H»I RYY Nnan
INR MTY RYY 1HMND DTN MINONIN ARXIND NYLN 725 DRN DITOYW TINDD N2 NN
.N15NnY 121N 7252 DMIPRNN 20% 32 RXNI ,I2IYN DITD DDA HY PINARD 1PN NYANY WY
NP .2 DWIND DNIXIN MHYAN IPITR PINARD IRNIY N DINININ DIYPTINN DININN
NIARN 1T IRNIN .DRXNNN HYIN 30%d NN "DMNM DPTPN YV NaANYN nNaIn” Hv
IR TP HY AN 2PN NPTAN IRIND 771 ,(DPVDMNVINIR) DINTIN DPTIN YV R¥NN
MORN DANTIN DPTOIN SV AN DPTM ONIN IRNY DY IINVRT APNS MY TWRD
IRNX HY 1970 MYRT DI WANY WY ,INRY Y NINN T AYAIM DTN .0IVPIN NWIAN
.onIn

YRV NPNNID MPPTII .M MPTNRL IP22 MYANL NANPN RN DIVNIAR NP TN
DY 7Yy» ELISA 5 npr7an Mrw IR 19900 MIan mnNiTin 32% -2 N1aYn IRYMm
DT DINN ,NRT NMYY 9% 37 T NPT MPITIN HINRY PINARD NPHND NR 719 NO5NNN
DYNYIT0N DIRXNNN YD NNNND II0IN PNIND IPTAIV DYANN 6% - 2 1YYV IR 1]
TNRD MOVIWN NPVY VPN APATNYI YV NH IMT (PP NNTP) Y0INL NYROMIP HY
.M NPYYND MHYYI MPPT2 NDIIN INRY INY PNITN YTN PADY NTNR 2009 MY .0V
(NM?2YN3 MAITHND MIRXIN) 2008 - 2000 NAIPNA , 0NN 295 IITNNY DPNYPIVPI DIRNNAN
MHYN 25NY P22 NOIND MNINRD DAY AT NMINI NRININ VITIN NPA0I0AY DIY9D
J0N PNDR NN DNR DTN NPITAY DNT MOV WOV 00NV MHYaNa 170
TNINA NPNDII0 D0 HY 70N DYHNY D”27NN PIRY DWIN D11170 DTN YV 021900
.NPaTNY YYN Nya

MYP 100 PION IPTAIV DAVDIN MNNTN 60%-70%32 IR¥NI BVDN 9% o
IR PVIRD Y APNI RN DATINIY DMIPRI I VAP AYANN VIR DY DTN
7901 19 HY ONDDI WP R¥NI MIPN MO MY»AN DITHIY IR 79NN TN 9NNY
RNV TN ,08MEN PR MYan MRS BVDA 9 nR Mwph 0 1010w onpnn
Aa"nRY

DY R MWIVNN ROR MININRN DAV 15 - 2 PIRA Y9110 TNa RY (bovine herpes I) IBR

IBR %% DoRxnn a7 .0ty 9911 1PN N2IYNN DA NINNYI MNNONM P21 NWID
JPIR2 9p22 MYANA 3IYN IR

%90 M PNIAR NIVNY I1IVIN PONY MINHVWIN MRINTIN 137 PHNY MInd ,0190Y
DRN DT NP*72Y% Y2apna 070 NYHYI DY MHYH NN ,MNYHRYN TN MRXIN M JPR
IR MR DI PIOIRND YIPRI IO ,D00IN MHYANN VPR DN DMIPN DRI DTN
nno IR DM AYNN M MHVYY MTY NRT .NNINNAN 1M NINAOPNN MYANN NNIWI
T NTVA NINDPYNTARD NNNNA DY 'NTIYNN YTNN NR 21HVH 11WN .1Y1anY 21vaY IR H190
OPNTIYNN DIRXNNY DINDIN DOVITI MPYNVNN DR NNY
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2006 -2 NPOINITAR NYMINYT NOTIN NINMNISNNL DY PN MNN
2008 -1 DN’ NVHYY NNTN
"0InoP R IR LT 0 R LR PR oy RN 0
/TP 790 RPN 25 nayn NVIDINRA 0NP VY 11701 IR 7a ]
PT-N’2,0771900 DMV PN W7 M130I10 onn ! ;PN OTIN MTNRNN

DM2YINN DA 0" mn (BEF) mavprp nnapy (EHD) norirar nmineT abnn :pipd
DNINVN AMNN2 179 25N NPIdNA 1T MRVANN MHYNND MY 0P g Y
2pY YR DA% HY NIV NINN 1TNY M2 NP0 NNXN HRIY? 01371 D1YIYI D*TOANY
2PYY NPMAR DN JAVY PNDA TINMA ,DOVINY DIWIN MNNANTY DIRNN DYPR IRIN
JMIT MONN HY 1YYV 17 MWIPY MAYPY T0IN TN 12NN NITHA PPADN Y090 A¥NN
ANANRYY D7”AYRN NIV YYD NNYA DMYI 720N HRIWIA YN NIYPR NNTP
DIPNN 21W1A .2006 -1 4PN NANT MRIANNY NI NVIRIVAR NININT NYNN .2008 -2 NYIAIN
DYIR DPMPYNVYN 079393 PNV NI YR NINIAND .DPYN HY M MIVYI YN INrN
.DaPN HV NPNYTN NN NP RY ANY TY

NVMY/NMIND ;25N 71872 Y9N IRIND 1NINY DPT0ANN YV 12PN PINIA :9pNNN NN
.2008 -1 BEF 5w 2006 -2 EHDV 5w nimxianna ,namy marn naiey noms

NR PIYNY NN Yy Dpwn mMAIYVYN DY) DN 190X IPpNND THNNI DMNIM NMIVIY
1HPN YTNN DR MDY NN HY 2006 -1 INNITD IPD TIVI QDN .APYNAN YV I9INRNN 4PN
yavin EHD apy aYnn »1oan .EHD - pann 9215 nawn Yy oynn ovio oIRenna
MNMIN 2006-1 N2ASMN NIAY (NHYNN2 DM NHYNNY 1PINN) YRINNN 25NN 1IN NOM Y
BEF may 213w nin .pwn 93 712y (nHnn nnnT RY j0a 02W) 2007 -1 2005-1 YXINNN 17000
3 5V NAPNY AVIN NNRD YWIAND TIY .2008 -1 2007 DIVN YV ARNYND 2P NNIT 19IRL PN
(nonnn nYnn ownn - BEF May a2vpRn Snm EHD 712y 92nva0 w1inn Ynn) ow1in
ROW DPWN MY IRIYNN HY IMPTY DPYN P2 VIANN TIY YV IRNVN 1YL (91 INRY
95% YV JADN NN TIVY YXRINND TOONN WM NP2 PVWNI VNIV ARIYNN Y IMT
nnMY P2 oMY DTN Dy Yapy EHDV may t-test jnan myxnria pyxia ngpn 93 May
NOINTN NVNVIA NPHYI NATIY NINIRNS NMINND 25NN TOAN NN P2 NINYITION NPAPNN
DYYOP DPYN P2 IRNVI MPXNRI MNINIANAN KW PIR 0N DYVTIND 7Y N1AY 19N
TOANN .AYNND MAPNI NATIY MAIN NIIX HY ARNYD NADIN YR Y3 .NNpra "pwm
NONY IR NIRNS NNNY YRINN @ 7,000,251 3"PH @ 1.657 H© TIY 9” awn EHD Y »535%50
970 NN - MY MR NMONN NYIY MYYN I ToaNY rHYI%IN ©VAN) MIH HY NaINT
JURIPNN NN 7Y pwnh mainn MYy .(5non
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IR IMIRNS NNNY YINN [ 8,500 ,25N Y @ 2.11 Y® T 97y awvn BEF Y 93550 1000
JURYPNN PN 7Y pYNY MAINN MY 179 YV NOINT NV NY

2"2 106 -1 (Close,=90 -189) 2”p 140 5® DXTOAN HY PANN 29NN NNY NN MIRNIN
Dnononn MRNNa BEF -y EHD apy owin 3 Y» noypna nann 119 (Clesy,=38 -180)
NRNN2 (M5 M9 300) (P7pn) YXINN ) pYNY @ 67,100 -1 69,600 YV DYTDANA
NOMWYI TPNMIRNS NMNNA 1.27% -1 1.31% 5W 15 Wi BEF -y EHD -0 nyxiann Rowa
5W MDY DTPN RXNI 19 .NNRNNA N"pnd m 32,400 -1 27,500 YV TOAN2 DNOINONN NOINT
DYTIN 3 -2 2%Nn 7050 2y EHDV -5 monbon nvavnn nm pa (Clyse,=1.2 -2.6) 1.9
1% SW 1YY 132y NaYIN 199 Y9 M"Y DVTIN 3 -2 25N 2P 1.9 HV NYXINN AT IMHI)
1oNN1 MOINA 4TIY VIPY May Toann . (pwna EHDV -5 nmbon nyaynn nnia
.NRNNA N”pnY m 4,500 -1 4,400 Yy BEF -1 EHD -1 m”x19n0n 712y 1aY 171INRD mMXIann
oY1 (2008 MNHYY 9" m 126,500) @ 101,500 Yy Y EHDV -n mixyanna n”pnb 108010 70
79 30,000 YW 9913 571 9702 DpYN NYNe YW Amna .BEF mixiann ay 104,000

%Y NIMXI_ANNIN NNR 99 N2y HRIVWI 2515 Ipan pYn MaY DXTOANN O ,MINaY Madn
.11 10,000,000 5y

.D77197 029393 D*TOANY NI 2008 -1 2006 D21 YRIW2 BEF -1 EHD nyxiann ;o900
NTNY R NPT NYNO ,MYON 1N DADN DMIVAR DPTOAN HDI1D IR NMNRAN 2WNN
MWYNN NR WHATH 9270 (DVMD DRM DPXIN) 15NN MI’R1 YN ,29N0 noona
nYAnd YNNR NRNN DYY DARYVN NYPYNI YR DA% 0 Y)Y 159N mnoa

.omowvann

251NN NP HY IPNND 1P MY MM NTayn
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MXIANN YPI HY NNIYRR NNTP THID NNIN 22590 MY HV MVRT NN
2008 - 2 YNNN
ROIRDY 080 0 20nTI0 R N9 T o0, mTn e, R oy R
"INy
JTPROPNN 2 ;0795017 ,11772Y0 NVDIDNRA 0P VY N0 DRI ©7a ]
PT-102, 077907010 DMV L, PINRR WY 1IN ponn

r71-1n RNA 9221 2”9 nnaan 19Ra129 miad mmn» ndnn R0 (P”p) NMIvpp nnp Y7

177792 ,0IN YY) 2-3 -2 NRYVINMY IXPY 9N YOI NHYa nYnnn .Rhabdoviridea -n nnawnn
DAPARNN GPNNN MNPV N9 D) DXI7 DMIIPRII AV 1Y AYYNA 25N NaNna AN
2 NI IR 11D TINI IMNNN NP DYIR (80% TY) TRN DI NNY DINMHY nHNND NR
2179 D'Nnan ASNNN N Y20 YR DIN-YYI LNANND MM M9 INY M RIM 1%-2%
TN NRXIND PV DYNIN DOYMYNRVYN 01K DIprY NN NHNNN .o»Nn Y35 My
2790 9TYN T PNN 12 HRIVIA AYTINA MNXIAND .MYaNMm MNNN ,a%nn nanna
9NN NRYIN PN LNINY VY MIMONA 19N P 0N HY MINYaa Ymin pnn Yy
1917 INRY [ DRN NY13INa N2 55OV PHIND ANV TR NNIN PAN 20NN NMAHAY PWINN
DAY .NNDMN NABNN NWH ,0IAPTRI PNINY JPVIRD NDIIN ,TONN PIXDVPRIN
qP°N 2N7 PON P PYXIAND 2007 MY ,MINGT YV DXNINN 790N 179NN NN 2002-2006
3 1YY IPON MIRXIN MININ ATYN NXNN JOIN 112 1710 PRY JTHRY Mnpnnn mna 11-1
JIDINY NPNN YV YIONN 21192 IIMYNYN HNMN NANN NIVN 22NN

PRYY JTIN PRY NIRA DPYN 19 2008 MW NDN YR MTTIPN MRIIN MIAPYI MO
DYNAD DWTIN NAIYPPN NNTPN MXIANN TYN Y NR DPYN 7 1 ITYN TXNN DR AYINN
D2IN QDRI DPWNN 1N .1YTN 19N NNN IMPY NINA NR NIVR 2NN NN INRY
PRI 1PN-INRY .NI9Y 199 D32 ARIYNN NIMIM AROYNN MTIRY ONN NVIWY TYIN MTIR
RY M9 91M HR NNOINN N9 ARIYNND MNPYY NRNWA Y 9NN MY HY WM
.oINn

-1 §M 2007 MW 10 NIDIN TR DPWNI 50% -3 YW MY HY YA DININ NN :MIRNIN
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Crossbreeding in the United States.

Gary W. Rogers
Global Technical Advisor, Geno Global, New Market, Tennessee, USA and
Hamar, Norway
The United States (US) has approximately 9.3 million cows in approximately 57,000
herds. During most of the past 50 years, Holstein dairy cattle have dominated the
dairy industry in the US (currently almost 90% of US dairy cattle are Holsteins with
approximately 4 million in national milk recording). Jerseys are the second most
popular dairy breed in the US (current population of approximately 350,000 with
almost 200,000 in national milk recording). The contribution of Jersey genes to the
US population is increasing because Jersey sires are popular for crossbreeding. Brown
Swiss 1s the third most popular breed in the US (Brown Swiss population is
approximately 30,000 cows). Progeny testing programs in the US are very limited
except for the Holstein and Jersey breeds.
Current data reported through the national milk recording program likely
underestimates the number of crossbred dairy cattle in the US. The dairy cattle
population not in the national milk recording program in the US is likely to have a
much higher percentage of crossbreds compared with the population recorded in the
national recording program. In addition, many crossbreds are not adequately
identified in the national recording program. It is likely that the US dairy population is
approaching 8 to 10% crossbreds. The use of Jersey semen for artificial insemination
and the use of Jersey bulls for natural service, as well as the imports of semen from
European breeds, have produced many recent crossbred dairy cattle in US commercial
herds. The Norwegian Red, Swedish Red, Finnish Red (usually combined and called
Scandinavian Reds) and Montbeliarde have all contributed to a significant increase in
crossbreeding in the US. Jersey semen sales in the US continue to grow and in recent
years sales were between 1.5 and 1.8 million units per year. Semen sales in the US
from Scandinavian Red breeds are approaching 500,000 units per year.
Growth in crossbreeding has occurred because of the improvement in profitability
provided by crossbred dairy cattle. Crossbreeding is practiced to capitalize on the

additive effects of the non-Holstein breeds and also to capture the benefits of the
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heterosis. For example, recent data from the US indicates that Norwegian Red X
Holstein crosses are expected to provide $100 to $200 more net return per cow per
year than Holsteins under most US production circumstances. Breeding Holstein cows
with Jersey and Scandinavian Red sires results in crossbred daughters that are
substantially improved in health, reproduction and survival and only slightly lower fat
and protein production when compared with pure Holsteins. Both calf and cow
survival are improved in Scandinavian Red crossbreds compared with purebred
Holsteins. Crossbreds between Jerseys and Holsteins and between Scandinavian Reds
and Holsteins also tend to be smaller that Holsteins and many US commercial herds
prefer the size of these crossbreds. These slightly smaller cows tend to have lower
feed intakes when compared with Holsteins. Brown Swiss sired cows from Holstein
dams produce about the same amount of fat and protein as pure Holsteins in the US
and these Brown Swiss by Holstein crosses have better reproductive performance than
pure Holsteins. Montbeliarde by Holstein crosses also have improved reproduction
and health compared with pure Holsteins, but these crosses have body weights that are
similar to pure Holsteins and somewhat lower milk, fat and protein yields. North
American Holsteins have been dramatically improved for production traits and for
udder characteristics over the past 4 decades but, Holsteins have also declined in
fertility and health. Cow mortality is currently a major issue facing the US dairy
population and at least part of the increase in cow mortality over the last 25 years is
due to genetics. This decline in health, survival and fertility, along with the changing
economic situation in the US has fueled the recent growth in crossbreeding.
Production costs have risen much faster than the value of milk over the past 3 decades
in the US so the relative importance of production costs compared with the value of
milk has eliminated the advantage of Holsteins. In addition, most of the US now has a
milk payment system that is based on component pricing, and protein is valued greatly

due to the increased use of milk for cheese in the US.
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Advantage of Holstein breed, specially secondary traits, in the
genomic selection

Dr. Stefan Rensing
vit Verden, Germany

The Holstein breed has proven to be the best breed for milk production not only within
intensive production systems. This is why the Holstein breed has become the dominant
dairy breed in almost all developed countries from New Zealand with a grazing based
system and less than 5,000kg milk average production per cow and year up to Israel
with an intensive concentrate based feeding system and more than 11,000kg of milk
production.

The development of Holsteins as #1 dairy breed is not solely based on the
predominance for amount of produced milk, but on advantages in functional traits
related to economical milk production, too. Especially the combination of high milk
production with best udders, good udder health and sound feet&legs is unique.
Nevertheless there is room for improvement especially in some functional traits like
daughter fertility.

Breeding goals changed

The tremendous advantage of Holsteins in milk production and conformation is based
on more than 100 years of systematic data recording and selection for these relatively
high heritable traits. With the introduction of artificial insemination, systematic
performance tests and genetic evaluation for A.L. bulls some 60 years ago genetic
progress accelerated. Compared to that genetic evaluation and selection for other
secondary traits like calving ease, longevity or daughter fertility is relatively new.
Furthermore these traits have lower heritability, are negatively correlated to milk
production. Therefore realizing genetic progress is more difficult. These conditions are
in principle the same for all dairy breeds and there is big genetic variance for these
traits within the Holsteins. The Holstein industry in most countries has recognized the
challenges and possibilities. Breeding goals for Holsteins were changed and
harmonized towards more weight on secundary traits (see figure 1).
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Figure 1: Relative weights for milk production and secondary traits in Holstein
breeding goals in different countries (January 2001)
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Since selection of test bulls for these breeding goals is applied for only few years the
results are not fully seen yet but will come up very soon.

Advantage of big population

Besides the genetic variance present in the breed, population size and especially the
test capacity is crucial for selection intensity and genetic progress. Here the Holstein
breed is not only bigger than all other dairy breeds, but plays in a higher league (see
figure 2).

Figure 2: International test capacities for different breeds (A.I. bulls with genetic
evaluation)

test bulls / year
Holstein ca. 4,500
Fleckvieh/Simmental ca. 800
Jersey ca. 450
Brownswiss ca. 300
Montbéliarde ca. 150
Norwegian Red ca. 100
Swedish Red < 100
Normande < 50

The cow population and test capacity in the two biggest Holstein countries USA and
Germany with each above 1,000 bulls per year exceeds even the whole international
test capacity of the second important breed Fleckvieh/Simmental.

In addition the Holstein breed has internationally much more harmonized traits than all
other breeds. All important countries participate in Interbull MACE for all traits
including longevity and daughter fertility. Holstein breeding can trace back on reliable
and directly comparable international results. So it is a matter of transferring these
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genetic possibilities into practical breeding on farm level and in Holstein breeding
programs.

Genomic selection efficient in Holsteins

The new technology Genomic Selection has the potential to herald a new era in dairy
breeding. The genetic potential of any animal can be evaluated directly after birth.
Reliability is (still) less than for conventional daughter proven bulls, but genetic
progress will improve significantly. Relatively the gain for the lower heritable
secondary traits is bigger than for production. For the first time cows (potential bull
dams) can be selected for secondary traits based on individual (genetic) information
and not exclusively on pedigree index. The reliability is about the same as today for
conventionally proven bulls with about 100 daughters in first lactation.

To derive a significant formula for calculating genomic breeding values many bulls
with reliable conventional breeding values and well related to the current population
are needed. Recent results from USA show that even with several thousands of proven
bulls to derive the genomic formula, including more bulls increases the accuracy
significantly. Results from New Zealand clearly indicate that genomic formulas are
only valid within breed. It seems that exclusively the Holstein breed has the size to
meet the conditions for effective genomic selection. Currently inclusion of genomic
selection in breeding programs is only reported from the main Holstein populations.
With genomic selection and the new breeding goals genetic progress especially for
secondary traits will increase significantly in Holstein breed whereas the smaller
breeds can not (fully) use this new technology.

Conclusion

The advantage of Holstein breed for overall efficient milk production will increase.
The enormous number of proven Holstein bulls offers already today the possibility to
select individuals that exceed even in secondary traits the best bulls from other breeds
and still having the advantages in production and conformation. Holstein bulls like
Oman or Ramos prove that it is reality. Intensively (genomic) selected sons from such
sires of sons will lift the whole breed within a short time to a new level.
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MI9N 07N NAPN YI JUN2 TNR L,NNRNN2 M9 MIand D2 65-1 85 1N DM
D'NY YV MIVMTA NN MYINRI AVYI DIMINY NPT .NN2T RN DY DNAN1 NNV
2TIN TN 19N DMATRND .NNNA DINYA VIYY NHYNN PNINN RN I1DHVI MIAN .DYPAR
MI9n NRT NXIAP .MM MPI2NNN 40% NHHI INIAPN ;2PN 137 PYNN - NP LN
DDIAN 02737 PYNN - N9 .2 .071ININ AMIAND D2 NAPN DIN INR PYRIN DINM WINN
2510 NN MMPY SV NNINVAN MmN .MIAM mMIIannn 60% nYY NXIAPN ;DYIN
MIann Y¥R DM’ 85-57 AW AN YPI91 ,00 3-2 YN IPTA ,NVYNAN INR quN HHwm
NYN %N N2NN (DIRAN DAPIVIIPL ITRYY MO MTPIAN .MI9N HNR DY 65-47 PP
88% -2 NNNN TP RY H9WN NTIPI2 1D ,1PHY NNINA 7PN BN HPYN Y PINDA IR RVI
AYINN - DONNT NAMIN N NAPN DIN N85 DINYA I TVRY ,NVYNN IR qUN Hpwnn
NY ROV M9 MIPIIN .AVHNNN INR DM’ 50-N SN MM DY 60-N HNN MIIan
NN N NAPN DIN INR PYRIN DINYA YN WIND DINTPIN AYITNY DIIVMIRY
YT NOYID PPN NNV RN TY a0 DVTINA MY NOMD 9NN NNY 07NN
J20PIR TY 1Y DVTINA
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TR JUNNA NRNIND MIRXINA 129 ,109NP7Y MI97 Y9 DR H919 1R MIRRINA MIN? MIRNIN
ORR 76%-1 69% 1N NNTPIN IYITN YV DNPIVMIPL ITAYY MIAN NIPIANN MMPY NP0
PN DTPIN IINMN DINP2 INTY MM NMI1IAND MIPYY ,DYIR .INRNNA N9 MIann
5w Y192 AMNIND D 9901 LINRNN2 MIAN MIPIIND HNR 25%-1 40% ,INV DN
.NRNNA 56-1 69 P21 58-1 72 97IN1 ;1N DTN IWINNY 919700 NXIAPA MNAN MIIann
ANy YY) N NNPAN NNIAPA N9 M0ann YW H»Sa nmnn MY 790N ,JTRN

73 YV NNVYRI YN NINAYNNN INPY .ANRNNA 99-1 102 P'pAY 86-1 100 41N1 ;(p<0.05)

.1 19202 DN NMIaN

2V DNIVMP 9% DTPIN IVINNY M9 HY INWRI NYITNN (%) MIYNN MY .1 1Hav
072187 NMIN MY NAPN DIN INR IMRN IPINNY MY IRNVWNA VIR 2¥N”

o naan 9%

') 97N 25 97N ny
22.2 (18) 44.4 (36) 22.2 (27) 60.7 (28)* nNTPIN YN - 9190
19.4 (67) 18.5 (92) 20.0 (40) 42.9 (35) NIMRN AYIN - N9V
20.0 (85) 25.8 (128) '20.9 (67) 50.8 (63) moan Y - MH90
11.1 (63) 25.7 (74) 32.5 (40) 38.6 (44) NN

JIYIATHN 990N DI

P L,DTPIN ANV MA MII20 YW NMIAPNAN MNPY 1900 NXIAPIAY 1YY DNININN
NP N9 M0 YV 1HRN DMIAN MR IWINAY 1HRY IRNVAI (R.Y) NP DM
(PP Maan vynd) NNPaAN

MNYH DNPNNA NOYNIN INR TNV JAT-NNTI MIN NI MII20 (%) MIYY .2 Y20
177190 YPpwnNn Mwn

) 91N Iy

DYYINIA DOIAN Y21pn DYYINI DOIAN Y20 729 pwnn
152 103 206 126 IPINNY NINN 990N

17.8" (152) 6.8" (103) 31.8% (201) 16.8" (125)* #5050 90-2 MIN NPV
32.9 (152) 28.2 (103) 49.2 (185) 46.0 (113) D1’ 120-1 NI NYVY

000NN DYEE - MYITNN 190N DYINDA *

. (<0.01) DpRaM PPM 9NN MNP 172770 PVYHN PA MINN M9 MYwa Y1ann -

DY 90 INR DN DDIAN 17270 PYNNI 1IAYNAY MIAN MNIYVY ANy 2 1Yavn
INR 172YNNY NI1TAN MNIPY 521NN 17290 pYNN 11aYNNY 198N D193 1N ,NvHNRNNN
APTIV 17290 YPpYWNNL DT 1A NVHNRNNN DM 120

YITNY MOINIR ANNY NN YV DMPIVMIPI ITAYY MIAMN MIDINn MNYY (D10
JP03IR 2N” 9 HY NOHNRNN INR DTPIN WINAY M M0N0 . TIRD DM PN NRTPIN
Ny DO VPN L,NVYNIN DY 90-2 MIINN NN NPY .INY DI MIYNN INPIY VN
DR 9700 MYY DIV DDIAN 127 PYNN DR .DWINA DDIAN 12N pYNNn NXIapa
17290 PYNN HY IMINNY ,MAaXd ¥ .A0HNNN INR INY DTPIN MIAYNNN NN MNP
DYNXIN INNINA MY 90NV 933,900 INT 1IN TYA 1390 I HHIY DYINa DOIAN
AN DM NVYNRNN INR DTPIN MIPINM DINYL MDY MIAN MY ,aNY 1)

251NN NXYIN HY IPNND 1P 0"y MM NTayn
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PPN YV DNIYARNY 0N120N DYTTN YY NITH NN PaAYN MNT NYavn
Y2 DTPN
HORMR Y PP 0 Py 5 15 0oy Ly, pava A
IRYPNN IPNNN YN 2 ;mMamT ,mRYPNY 1vNPan ,N"a Y ann '’

D227 DMPNN .25NY IPAN TP 127 NDIYI MPYNVN W DXPPN NP 71717 22H0NY (RN
1121 NYAWN1 PoY DNXAIN DYORY ,NPNON HY NANN NYOVN DR YIAPY Nan HY 1w
NN NYAWN NR N2 MTAY 7901 .10 PIAYND 229102 DV ,MIN2 IR MNP
qDNA DY PIAN NYIDAY PPN NYTY AXPA DT IRIM L3I0 NN YY 9TIva Padn
DONINNAN MM DMPY HY Dy WaNn 1YR MTaY P DNIN N2'201 DMPYY
HPTIVOR NYWIANT AT L,PIVONITO NYWIANT YL TPV IRVANAY PPPI2 DAINNONN
1727 990N YIS MNYY NNDYHI IRMINY DI NNR ATV 1D RXNI MADN MTaYa
NYYNYN TN MIRNIN IRXNI RY N2 TV ,09IRY 25N M YRR NINNIN 127202 110D DINNON
M0 5Y Padn MInY Nan HYw YHYN NYawny Twra

7PN YWY DARN HY MINY PNASN MNIa MITH YW NYAVNN NR IN2Y INYHN T ATI2Y NIVN
4 5y yxanm pT 21 *RYpNN Ipnnn HNrn YV H1avNN NS IV NDNN LINYI-DTYN
120NV 9190 MNP 4 -5 PN MYIYD .MNn MYY 4 -1 DIIY INVDD MHYYI MY
YR PVY P12 NVIVWIA YRIAND NN AN AP INVDA NHYa NYIY YV DrTHNN
13% N9INY 7Y NYIPNRN MLV NI NIV NP mn 55,001 39 19VNMY 01120
79,077 DM M0 NAD YV DY DONN WP 66% -1 112NN 2190 mMan 34 ,11avn
RN nn L(HP) 20% R (MP) 13% ,(LP) 6% ,mnw 11adn mnd mbYya nnun apnnw
NN .TIR YW AN M2 1197 1YON NMPIAN NP NN IR ,ANT INPA Y1900 Mana
220 952 DYNYA DITI DIIN HNIN PIAW DPNRYS INPHI DT MINAT XNV D0 HY NTTNI PN
NPT 2 10 T Y nwYa MY%Yn SV NN MMND PIND LANVDAN MYYa MY N
PGF,, np»at 19200 m%yn ,nax) oin» InrY 0y 9wy nyaIr .oy 13 H» wiana PGE,,
A" 7 95 1YY DIVIPY DPIPI I9IR9190 TN ARWYI 19N INRY MYWY 40 -1 ,NA0N

ARMIRY DI NNR MM ,NYITI AN PN NN MRNIN NNNIN 1’01 1YV :MIRNIN
NYN NMPIAN NP YV PN NI D MR N 1Yavn N ANPa iy nobaa
NOM WP YV MAIN MPMYVIN IRTIN DD YA NN ,DI900 MINIAP 3 -2 TWRN 1.5 9 YyInna

nn»n LP -0 n¥apa pmn NN .(M1p2an nana 23% nmyv %19°010 mina 66%) nina

792 VRN NV M D NMPIAN NP2 nYn axp HP -m MP -0 miviapn nom
D792 NINRD TN AT NIXIAPA INY AMAN PINN NIINN ARNIN Y0 Yan Hmr9von miviap

MM DYTIN RN RY LLP -0 n¥apa anya oomn HP -h n¥iapa anyva omay vn

2 -1 DTN PaYNN MW Y3 AIRIN Y95 ,MP -0 N NIPAN NP P2 DI PINRD

110



MM D RINI D 1N, DMT PR INPINIAN YT NNDYHI ARMIRD TN LAOR MmN
TWURN 408 YyIinna Y L HP -0 n¥iapa anra omas 1o M%piman Hniay nnovoa nRMIRD
DN IRXNI PNIAYNN PYNI DMNVPN DVDIAVNA 119 YD DrRYNNM Nvn LLP -0 n¥apa
YR MNP P'PI2 DYTRITVON MM HYW MNn TNy ,MP -h n¥1apay nMpran n¥iapa
nrYnY 101 MMPNeN Y12 HPTIVORD MM D R¥N) MP1 n¥iap IRIp» 190 TR
NP2 INY MY YA PIVONIAN NN ,(p<0.1) MP1 qwrn HP -1 n¥1apa any ooma
P2 PIVONIA/HPTIVOR DM HTan Ry RY  (p<0.05) LP -n n¥yapa ywxn HP -n
P21 72PN DRNN RXNI 19 1N .90 12 19X DN NYIdINL IR, DNV 99700
11919 11883 3 DIRIN T NTIAY IRXNN (r=0.45) PIVONI9N NYIIM PIPTa IRMIRA 1191 P2

122 3T NTIAYN .NNDYOA IRMTIRD 11277 D122 ININRN 1197 HY N1PYW 1YAVN Mana Padnn
MY .ANoYA DM DY TIRN N2 DRNND RN 19IPNEN HTIA IRMTIRD 11277 1 MIRTY

SPTI00RN NWIANA AY7NS RN RY HP -0 n¥iapa prpra xR HYv omain omann

ONYN HY WAWNY NYRI RY HaR ;AN DM v HP -0 nviapn ooprpia prvonian mon
.PPP12 PIVOIIS/PVTIVOR

ARMIRD 71D 1IN PIAYNN 1197 P2 YWY JWP TIRIN I ATIAY IRNNN 23 YIAPY 1N 1010
-0TPN PRI DTINTIRMIVDL WD RY NYR DA DN DYIRY ,NHNVA MpInen HTia
,LJINNIN 12202 RN 13N DA PIAYN NI IRXIND NN AYRNANY NnY 91 Nyl
INVA-DTIPN POPIN OV ITIPANA RPNT RN

.DY021200 I NYYTI ANP LTI NIMX L1 'on 1HYav

*»"ne HP MP LP CTL

0.06 883" 887° 8.09° 13.1° M A"p ] N
001 147° 146> 136° 2.17° % A1 Spwn® 1T MY
107.4 301.2° 510® 167.5° 742.5° o1 07,1 72T 28

1.7 222° 132° 33° 13.8° (mg/dL) ,07132 7P1nK
0.57 234* 151° 519 114 (mg/dL) ,072 ARIN P

20 21.8° 14.61° 5.88° 14.42° (mg/dL) *2p"910 113 AR PN

29 MPNIIN NN NVDVLVD DHTA ,MNY NPMRL DIMDNN NNY INMIRI DY wh.ed

YXINNN YV 1PN NRAY 1NV * . p<0.05

25NN NN SV IPNNN 1P Y NanIn NTIaYn
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%Y DOV T HY MIVIN PYY MPYT HY MIVNAN NN MYSVN
251 NYv91 DPIPT MTIPAN
NNavN .7, >21pY 0,99 R 05N L L irn a0 a0 Thay o
YRYPNN IpNNRN Snn  paronn pann 2 mropn novipan !

DPTHINI MPPVY TN YAV MY DY MIA2 IPOY 10T HY 1PV MNTIp MMy -Rian
DYPIPIN MTIPAN HV WVIDWA AR IPOY DR DMD2 OPHP-NN IR OPOP YOIN DY DNV
nn»p YHR-NN POY NPYT DY MIANN WHWA D IRIN DMODNIN ONPYTH axnn mapya
DYTRITVD HY DN DNIIMA NVAY IRV ,(NVIAIRTA) NP2 DTPN PPPTN MR 1PN
IPNN RN ANNTRIIVOL DANYNRN DA HY NN MIRVANNA MPIaN HMaa
R2Y MINT IR TN LH R0 59 paI1n 01wn ;009101 HYPTI00R 7137 1 1IRRD .ANYINM
(5p-Nn ApY1A) POY NPYTI MYIND MI9NN 30% YRR MNT 1’23 D) NV1aH

WP DTPN PPTN TIPAN DY NIVWNIN NYAVNM NYTNRN NYAVAN M2 -NTIAYN MIvN
IR OV 0N PTN YV (LPS) Popimimir 1 HY nwin nyvipr poy npv1v nsvvn mapya
2avn o p1n Y (PTG) popro

MY RHYY M9 27 HHY 13T N2 KRHPNN IPNND HNPN NI TIVI NN -MVYY) TMIMN
NDNN MID .MIAPIY MPrT72 WIYV1A N2W 293 150,000 N NI DORMD TIRN 790N POV
oug YV NPYY PN M HYp (n=8) LPS n¥iap nmna .1 01 mxiap vy pon
40ug YV LYY PN Man 1Yp (n=10) PTG n¥iap nma .2 ;LPS - '%%v o Pomoimr
J790 nY2p (1=9) nMpa n¥ap .3 .PTG - »avn 073 pomv

DINY2 IRNY N9 .0 13 H» w1912 PGF,, mMpIr mnw 7 YY 119910 119 -"070 1900
= DAR DY ) MNNY 6 DV D22 19931 191 INRY 1IN 7MIWD APIATN INRY MYY 72 TN
N1 DR PIPT MNNANTYY NN 9N 1Y 01O Mn-%Y PGF,, np»t ninv (on»n oy
INRY MYV 44) 191 INRY MYY 8 -1,1P0Y2 TNR Y179 DIOPIVA IPINN INY IMRND MYV 36
NRYD INRY .DMNMOVNIRION DPIPINN NN ORM DI 0o 1arwl (PGE,,
VTN MNMP09 Y Mnnann AWary JaRWIY Pt YV RDPRVIYY D1 GnRH 07

9”15 ARV 19N INRY MYV 44 - PGF,, 219 1% 6 DYa .wTN Y01mT ppr Hv nhn
4 12RW1 3”02 .MADN DAY INRY Y N AT NIPIVIID .ANNITI ORM DN DY
DY1YDPIVN NPT INRY MVIPRD NIRAN THNINL ARVYI NYRIN PIPIN (D MONIRNIG DIPIPT
WM WOV VN PPN (ORI DIV ITNN) DNYY MTHINN VPARD NR NP 91
YW JYNI VPAR DRXPN (P27 MWHY ,IY DI MTNN) AN IMRN DY 21-) 14,7 1ARVIY
YR IR ORI DPPIY MNPINIaN KT HPTIVOR 11577 29 HY IND DPPIN .DOPIVN

101 HYTIVOR 1197 DY
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TNFa 1127 ,91 n707910 NR PR 19181 19Yn PTG 1 LPS 219910 99Xk Mo -miRxmn
P2 INY N RY 1ARWIY DPIPIN DT .NNPAN MISY DA DIORMIDN DIRNN 7901 1)

any pna 0 PTG n¥apa wnannw %0 0 ptn 9900 .NRWA TN Y31 mapn
949477 HYTI00R MM MNPMaN Y12 wrn nNpan Mo (P<0.05) mxiapn IRvan
LJIRT DINIDY 1070 NN 4 992 YN My (21044.7 ng/ml) 1973001778 (ng/ml)
1PTIVONTIRY (149£18 ng/ml) H1TIVOR "MMa AT IRIN Menn 173 ,LPS nwviapa
,2 DN ,NRT nmyY (P<0.05) LH =Y 7109875 10 mRvanna N7’ 191 PRI Nmna
PTG n¥iapa ;799 7972 .0Mpan NXIapaw 0Maxn 0ona»v 1mn onnMnn mnm 4,3

(TN VPAR) PYRIN MNNT DITRITVD TIIMI (MIAN XN TY WHVI) DT RN
51127 INDYHL HITIVOR MM PN WHY Y IMNNL JYNI VPORD DY NOVNIY
PR MIRVAND 191 AP0 YA PITIVOMITIR NN (123299 ng/ml) MHpean

(P<0.05) n1pab nrMwNa Iy 0o 1vn v - LH - 5 1vaeay
Y2395 NN DYYYY DI DVOPIVITIR 1T HY NMIVIN YVIPR NXIHP POY NPYT -NIPON
-093 DPTON T HY MIVIN MPYT ,NRT NMYY .Prand PpIn MR NNV NIRPY DTN
NoWVINND AP T NPTON PN MOXN  NPIOR-NN MPYT DMIPNN 1172 DIVNY 01PN
DP9 YT NNDYHT DITRITVD 11 NTIA NV MY DRI T NYNS LD

DTRITVD MR DNVPN D2 HY 191N MIRVANNY NNVP 1T NTY

25110 NYI SV IpNNI 1P MY MmN NTayn
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MYNVN RN NPRIAN MR HY POY NPYT YV TVNNN VORI 17N VPOR
"o Ly, ab o 00 L, pnavn LT, AT R

1T 1A 9090N0 PR 2 mRrYpNY nvSpan ,07n *H»aY npdnnn '

0P NPYT OPIPRY NN NPNIA P2 MTWAR VP HY MIYANN NIINRY WYIYV MTIAY (RN
,07N0N 920V 15) YIPR 172YYW M9 IR ,IPYP-NN PUY NPYT 102 NIN2IR TWR M9
9900 AN M2 7N 1IN NYIAPY TY WITIN MYITNN 901 ,INY TIN 7PN MIAYNNN NYY
3 DR ANIVAN PINND RINN MI2 RY NI TY .INY 91T YN MYHNIN P2 NI PN )
NnYXAM DPIPIN MR NMIVAR AP K I NPYTN N1 TYIN HY DDIANA MIN7

J2IN2 MmN

JOIRI MYNA POYN NNPIL NXPHP-NN IR/ TPPOP MY 1 RN AT IPNN HY ATAYH NN
w1 .10 INRY 721Y NNANNY DN ,NYNYA NPXAM DIPIPIN TIRNA GPPY IR PY)
VAN L(NIPNII) NPPLP-NN MPYTY NNV (NPVIPR) NP MPYT 17ARDY INRY VPN
ATOWIPY MIYN NNY Nan Yy 0Ipnn oOTIN NWIY I NTaya

NIV POY NPT DY MIAN 1ARVWI TYR NPRIA HY 'MNNANAN IWIdN NN 1 'ON YN
MPYTH NYAPN IRXNN IPTNIV MI9N (In-Vivo) 1ARVYI NP (101190 (9IRA INNANNY)
MRY 519991 119 Yan (Healthy) novoy pn myn RS nyan R (Sick) nvyav poy
(IVM) nYwann Y9 50N 172y 190819 NYRan .0md 2-3 Y w902 NPHRIIRI-DITV
JARVIY DIPOPTN 99012 pRam HTan RN RY .0 8 qunY nvaana yunm (IVF) nmam
2-4 -5 APIYNN MYY NRT NMIYY 10271 MIXIAP NY P2 19DRIY NIRIAN J90N1 IR 179 HIN
,28.0% -1 ,47.5) Sick -n n¥1ap nmyY Healthy -0 n¥apa pham 19181 Max 1°n 08N
.(P<0.05; nnrnna

POY NPYT DY MRRY MIAN DRIV NP HY 'MNNANAN IWIIN NN :2 'on HTIn

N72YN2 IPTAN DYINDN DAITY 790N MIRXY MIAN INPYI NPHMIVD 25N MNNAT .NYYIV
NYTIND 25110 NP MNINN NTIYHRN MPIT IRXNN D0 HY 10N 119N POY MOnnh

mYnY nY 19081 119 Yan Very sick -1 Sick ,Healthy :mixiap vidwh mnan pHn
8 qvNnY NYaINa NTM 1190 ,N5VAN ,NPXA NOR HHI TR D190 JYNNY NTIYNY IRIM
93 ;0NN 2-4 -5 Aponn MYvwa MNAPN P2 phan HTaN R¥NI RY 1079 19IR2 DN
D171 VOIDIVDYAN 2HVH INNANTY DMIIWPN NPV ,NRT NNIYH .1M90 INRS MYY 44 7701V
-n n¥ap NMYNR Sick -m Very sick -0 mixiapa pnam 1981 pma 0 an Ry 7

.(P<0.05 ;nnxrnna,18.66% -1 7.84 ,2.05) Healthy
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MITI VR DMYPPE YT NIXTH INRY NP HY MINNANNN TWIIN NIN3A 23 'on YTIin
naon PGF2a nip»r .Ovsynch 91910199 29 5 1379170 Mo .mwIn Poy npbT oy man
Saline YR LPS 310 191 9IRS myw 36 -1 11wn GnRH -0 np»at anrRY oy aww nang
19 3170 9NN NIVIANVI NIV NP”YY IRIN LPS -2 Wwoaow nmva Lpoyn van Tnnd
70Mpn My L(P<0.05) pInnn »a1a DVMDN DRNN N2 NpRN A9y nYapnn
-1 1990w a0 nmyH LPS -2 19910 maoa (P<0.05) pnam 19182 mimay 10 nnovaa
97200 0 DR ,LPS -2 199109 n1192 90y mom »n nnovaa S17i0orn mnd 19R) Saline
J90R) (LPS -0 nparn anr> myw 6) npbTn mnnann Yv muiprn NrRaa .pnam mn RH
NRY NN MYXNRI DPIVNIR-NIQ DPPT MNP0 YN aRW) 1NDYY MINNT
DYTNY Ny AMRN WNYY (-20°C) NROPNA 1INV JIADRI DHYTIN LTHIRDRIVIIR NN
PYNN 1732PY DPYNIVN NIAN IRDIN TVR MINYN 19DRI Ipa NP [;NTIAYD YNNI .NITH
MNp9a S (TCM-199, Control) Y790 nHWaANN DYTNL DY DNYTR TWVIYYA NHWaN
Saline-1 19910V NM1an qoRIY MNP H113a IR (FF-LPS ) LPS -1 199109 nyian qorivw
MIT IR LDORN 2-4 9 Apdnn MY Mapn a pnam H7an rvym RS (FF-Saline)
19IR2 TINI 1PN 17190 INRY 7 01 INNANNY 012N HINR L2 0N HTIN 1YaApnnY MRNIND
FF- -n nx1ap w (Control) nmpran nxap nmyY ,FF-LPS -n n¥iapa (P<0.05) pnam

(MnRNN2,24.4% -1 22.4,10.3) saline
LIV POY MPYT MAPYA NPNOI NTN D IMINA DIMIN T NTIAY IRXNN :DI0Y T
MNNanNnn MY ONONYN NN RN YV IMNNAaNnn N1 nynan ,nphna mnad

RO M9 M2 Yapnnw 1N Ny PN PN NPYIV POY MPYT OY M9 Yapnnw nawvn
NN VR VYNINNY NN N YRAN D PPONY 1NN DYTIND NWIYVN PUY NPT

PIN INROY 25WH Hapn RINY XMOND 25w IR (GV-N 2HW) DITT ANNI NR¥NI

IVNINNN TYIND NPYTH NININD MDYN 11W? 7 R¥N) 0N .(in-Vivo)

2510 NYIn HY IpNnD 1P MY MmN NTaYn
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D290 DYODN ;9NINM PPN YVTINT NADRIN D97 NNIT MR
DN
2017 .8 R LR, IRG A 9Ra 0, a7 R L, T o

290° ;MRYPNY NVNIPAN 07N HYIY APYINNY ;MaYDY MARY AYIN PIRY'
9PN YN NITNIRND YN

YAVNY MMODN 19IRA NINMVYN PPN YVTINA 29NN TV NP PINAL DTN (RN
,ANITN MR HY DY PIAVN DIN DMY 22 YIT .N2APIN PPN NIIPN HY DIN 0NMY YV NYHVN
MI2YNNN PTINRA 09720 IRXNI RY .211M YR NN 7 70-0 MY 1YY NTIAY2 DHR
DNVYN NWIYYVA MY DMPYD NS ,0NR .90 DMWY ppa npainy anat bv
72 NTaYya .nuTinn nrnad oipn n L,nma Iy movoy mYpR ,pvwnNnna ,oMInrR
NN NP NOORIY NNIT 22 1IRIN 97N NADRIV 1T DY PPN NNIYA NADRIY INIT NNWN
91 IRAPNA MITIVINN VI YY AN MR YY PAvnd 0919’0 DMVNIS 790N YT
,11977) D92IpNN DIPIVMPN 9 HY NIV NI NANDY INIT YN RN DY 1719010 WD
N 1MV MENIN YW INY Y9179 1IWaM ARAPN YV PHIN INRY ARV (NPNYIM NN
MENMIN YV 71NN DTN PP NV OTY IR DYYTIND .ANITD DT 1M YT RN N17anna
5V ANy 1911 N9 HY TYNY D12V NN L,NNITN ST 51900990 1199321 NN IMVN
DNVANTY DTTIPNN D23 NV NN 2D RN 0N .ARAPNA Y TIIVWHY P'p nnTt
7M1 NADRIY Y ARNVAL PPN NP NADRIYV NI NN INYN DIPRVIINGDY
LI3TIR 0DIRD RND PN YR NI DTN DMIMY DYOPN NVHYPY ,D7IWN 1HR DIMVIRI
(825 1TNY MmN YN RN N DR VNN NNTPR PONN) DINTORN NYNPRIY
177900 MPPNYY (M900 NRIPY YN RN NAN) 1PRV09PN 1250nY

ANy 1M} MYAI NHYA RN PIpa NAORIY INIT 3 RN AT IpNn YV NaoInn ATayn nmn
P91 YW N AN PN L,NIVAN INRY T AN DY 190N TWID 1Y AIRAPNA MNPVN PHINY
YN Y12 DY MM 25902 DYNNY DMPY D DIMIN IR AT HHI1 97N NADRIY
.ONYY 17900 TV DY YITN RN HV NIYIINN NI DY DN MOYN MRVANM
INIRN DMIAN MHYN 1INIY DAIPVIN DM IPIIRND "NRWY” INRI NADRI INIT :ATIAYD 19N
PIPN YVTIN ONN2 99 Yo (MXOPN 10) NOORI NNITN 25NN PYNI MY NYHNYN DNNIN
NYOYIN DNR L, NPIYIN DINR VI 1197 ,AN7T0 N9Y .(IRI-1210XT) 91N (12N0I0-91)
SQA-Vb 7wan mMyxnRi1 1701 N'0INAN IYIND YW nyMInn manm oI
MIRANT PRW72 VINYY NNINRY DINN TWR (Medical Electronic Systems, LTD, Israel)
1IN21 NPT MR PR N1an Y 5110199 29 HY IRAPN MY HY PYNN 1MI2Y N
7900 N9 191 (D2 MOYYN MIRVAND) DMNPYIN ,DNOPDA DMVNIHL NIVAN INRY
N7V NON)
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9INM PPN NPT P2 DYTAN RN RY SQA-VD -0 PWINI NNWMIY 10711 (MIRNIN
NIYAaN INRY NRT NMYY .MP2IDINTD NIIPIIM NPIPVIN YN RN 1197 1T Y921 170N
NP2 I0RIV PITN IRN YV M0I790 Ivna (P < 0.05) npnam 11 nbapnn ,nnam
10 Ymia [Ca?™] [KT] [Na'] 2avn mama (P < 0.01) 779 DY DRONI ANYN TORY Ppn
IP3R -3 CNGA3, CNGBIDnuYR moyn Y» mRvannn nnia oHTan IR¥N ,qona
YNNI VN 293910 10 PYITD IRNA DIV MOYN .INRNNA L,YITH IRD YRIDY 2312 MNpmnni
DMPVY T2 .00 RN NI DINR DIRN DY NIRRT NINNNN 122200 DY D2 Nadnn Hv
RN YW 1799071 IYNNN DY YNAY D917 , 071 MHYYN YV MY DWVWIVN TYUR ,DPNNY
DMIRMDY MO0 DMIRN WA I12Y DTV 20T NN NN YR IHR MRNIND DRNNA YD
PIPN NP WNIAND (1-3) MY .NYYNY IRINY 293 ,MNVN NP MY NpaNY NIt
WRIN NIV TIP 9 YY ,TIRIPR NTINA (2008 ,9779R — IRIY) 47N (2008 ,12NVAD — DY)
MY MIIYNNN HINR MRNIN D120 RN 1 1Y20 AN POR NNIYY MON»nn RN

7N2 IR PIPa NADRIV NNIT A5 MINYN

47IN2 APAINY NNIT NNIYY PP APSINY AN M9 YW NMIIPNNN MY 1 1YV

47IN2 NADRIV NN nNIT NADRIV NN
2008 IR - 2007,72N8T 2008 ,72NVAD - OV
% MDA MY D % ,MAynn My oo | oo 190 DY
PP 9IN2 PP 9IN2

24.1 513 27.9 389 3904 1091
29.7 800 %25.2 761 7053 OR
30.6 746 30.0 548 7060 T2
29.1 844 28.4 942 7122 V7o
2,903 2,640 n"o

28.4 27.9 PR+q9IN, YXINN

(P<0.05) pnan 19182 ©YT21 ;790 MY 993 Hv MIaynn mnr

A7IN2 1IXPY YR NMIYY PP IRPY MNIT YV DINYYDAN DTN YTIN RN ,D10H
RLANNWY 93 NRAPNN PYNN NR N2YY YN RN NN HY Yavnd DnvIaa v YR DY
PIP2 NADRIV NNITY NN NTWN MDNIN NRT DY TN .N20II90 YN AT T NTaya
1NY DMPVAY DTYN DONININ .9TINT NO0RIW NNIT NMYY 171900 W1 nYTa RS
NI ,7ON NN INYA P2 991 NYMA HY 1avwn RY DININRD DIVYN NWIYY Hnna

DT DIN2YNA MRNIND ARAN PPN IR 97NN NNYA NTIYND NWR DR NHAPNY

2510 NYIN YV PN 1P MY MmN NTaYn
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PIpN oNNa Prann prprn MR N9YWHY MNopR FSH myxnra 590

25N M9 YNOM

V1 .Y ,2Y D, ITe LY
NXYINN MSN NYap TRYNI) .MAINT ,MRYPNN TN NVMIPan 0N HYaY nn
.(abnn

20% -n M2°20Y 49N 45% -n T YRV NANN MM M9 YV NNAYNN NYY PP
MINN 4NN YV NIH NNV IR RIN LAY MIAYNNN NPVY MINY ,PNDN MVTIN .Ppa
71970 921 'NHNWYN DPPTN RN YIS DIN DNMIYY NOWN THNNIY RN T ATIAY DV NTOINn
2309 1N 99 NIREN MNTIP MTIAY 79001 .DIRM DPPT HV 1MHYH R IWINY DPPTH
PAPNY IR DPPT KV NIRIN NDRY T HY PP WINY DPPIN YV NOYNNN 2¥p NR

MWYWHY RN PNON KN NLIPPIo Perna FSH -1 5190 .0%R1INMN 09190 mysnra
PN 1NAPY MVITH MPPVI NYRAN MR

12 FSH oy 9190 1 5 20m vpar Yaph im0 oRN PN R0 MoMN ATayn navn
YYD

1P0VN YN M9 12 -3 9931 (2008 P7P) 13T N22 NMIDAN NAT2 YXIANA MDA MDD ToIN
MI9n .MPPN PR NIIYM NPYNINN MOY Avnna oy 40 HYn ,1-6 MAvNNa HRIY?
1X72) DINA WAIN TWR M9 .0 13 Yv wiana PGF2a Y® mp»r mmy narya 1iono
.(Ovagen 4.4 mg; n=6) FSH-2 19910 99X n¥12pm (n=6) n7pra n¥1aph *RIPRI 1PN
nnn Hw 13 oya apann 17wn nann R mnn Yv 3 oya apann nnwrl FSH mn
(Aloka SSD-900) T1IRD-NI0IR NIIPN MYINRA YRINN D'P'PT MNNANAN INR 2pyn
YOM YV VAN TN NYHI THRD NIVLIRA NP0 7.5 MHz »mRY annna nansn
9T ,(6-9 mm) 071a (5-3 mm) DIVP DPPT DIPIIY 90N AT HHI MONYI D' PIN
7P NYaph NN MDD MIS Y MNnn YV 18 DYa nxn 9un Yv (10 mm)
DN (2.5ml) PGF2a nin mysnRa nRM apiyn mmnn Sv PporIn %3nn mMonarig
-3 .(2.5ml) PGF2a Y» naon nin apyn mnn Hw 6 ovay (1.5 ml) GnRH min panrb
NNAaNND MNMVNAIRIAN PPPTAIN MINPINAN HTIN ARWI ,ANINRA IPITNN TYINN myw 40

(18g) mn1n vnna N (Pie Medical; 7.5MHz) 9812 TIRIDNIVNIR 0NN MYXNRI
DT MNNT (PLIDIRY PIVONIA L2V TIVOR) DININNNN MINT 1PARY TY NRAPNA NVI KT
21027 190N DNV NNR NP N1NDYAA PIVDNID HPTIVOR 1D NYAPH

222 7NNANNY DYITIN DPNAN DPIPIN 990N NR (071w 9) nYyn FSH -1 %190 :mren

(NNRNN2 ,0PPT 3.2 NMIYY 5.8) NMPAN NXIIp NNMYY 51900 NXIAPa PYRIN MNIPIaN
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252 INMNANNY DYNAN DTN DTN 950na A»YYH Ran FSH -2 :Haw jnmiTa
(1 973 ;0NRNNA ,2.4 NMYY 6) NNPAN NXIAP NNIYY NN NXIAPA VA MNPIaN
ng/ml 3.07 -1 2.54 PN MXAPN 12 YT RY NDNN PN INDYHL PIVONIA 11D PYXINN

5y yawn RY FSH -n 5190 v Toyn Nt R¥NN .ANRNNA 51901 nMpran mxiap may
DPTIVOR 1M PA DN DMMNMVMDIRIAN DPPIN HI2 .hnohoaa PIvoMIan »ans
JUINTRIV0 YA PR IOR DPPT D ATYNN DTV ,INR TIVIN DT D PIVONIAY
,210M NNPAN NP MAY ng/ml 1201 -1 992 7PN MNP Y12 HPTIVORN NN
.NRNNA

NR 99VY 1102 %P0 PN YMopR FSH -2 %190 7 v nrpyn nmiayn IRXNN 10120
T 9190 NYawn NI RY AT 2YWAY MINY 1N PPT PIaY RN DPRTN NOYYnn axp
PPN NS DR 19VY M KY AT Y1902 WRNWRY N 1PN TNY ON 1NN MR HY
Jnom

591010 NN 0PN DOITI DPIPT 90N 10N 4N

O mpa
B Yymw

oMYAl DA DT 120N
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1w 9a e A

oon nnn o'm' 1son
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NNTPIN 1IN NPPTY I 1IN NRPT 2 27 071 NHYINN NN
TIIRDRIVVIR MYNNRA
"1, R0, o LR
DPar N"NX 2 ;010 ,"IRYpnn”

INRY 40-50 DN P2 YYOPT T WIVIN Y DY MYNIAN PIRL (PINN MPITI 217 (RN
VYA PN DR PINAY TOROPN"D DR DN Qv MYY R PNY P0NN LAYy
P77 NTNNY TIIRDRIVLING

MY ANTPIN (N72) PN NPYTAa P 2 PP DYP DR PITAY NN MDNIN NTVN
TIDRN IINR DR PIYNDY ,DPYNI DI NPXINNN NPVITIVO NI 1725 DN TIIRDRIVIIN
.DTPINN MAIYN

(MRNNA /21 'R 97Y2 MM 650 1 900) DIITA D'OITA 25N P2 HpYN 2 :MYIVI DMININ
DDINY NT MIDIPNL DVNNWNT MYY 1195 25N Y 11,000-n nYYNY DININY
JIPONIVIN

RY PYNI DNININ NMIAND M NR 1I2YY MIAN, 2007 IANXTY 2006 291 12 912N ND2 T
YN INRY IPHIN MAYNNN YIN M 1450 .pWNA NP1 aY 19910 DINY NN IRIN
IRIPR 19IR2 MINIAP NVY

DNIN 1P NOTIM NI MAYY NN MIANN MRXNNY NPT NI 1”2 NNAp
D172 'Y0P7 TIIRDRIVIIN 2P NPT TIIRDRIVIINA 172 NXIAP .AYITN INRY 42-49-0 DN*2
12 MYNT IRXNIY M .AYIN INRY 42-49-0 DN NOIT NADI N”2) NYITN INRY 26-33-N
TN YINN N7 It Ay

TIIRDRIVIIRD NXIAPA 'R TP 1151 115-) /2 972 123-1 122 V0 DMINSN DN :IIRNIN
R 7Y 9HH50 MIAYNNN MYV .pNAIN MDDV HTaN RHY ;INRNNA NN 1”2 NP
MpYTY oNPNNa MINIAPN P2 PN PVDVVD YTaN N RY .44.3% 11PN '2 9TYDY 42.7% 1N
MY NWITL IRRNI NN MPWYAN MIAN 217 .97p MVYNM D5V 7R JIRN 0NV , 0N
YAPIW 1IN NPT INT N8Y DMINYA NN NOIYN

THRORIVIIRD NPITA 12 11730 TR 27 PT2) THIRDRIVYIRD NXIAPA DTPIND PPIND TR
-1 /R TP 5.9% HY TP YT INRY 42-49-0 DA NN 1IN NPT PPAY 26-33-0 DA
J297v1 6.1%

DYPYNN NV THIRDRIVVIR Y NNRTPIN 1730 NPYTIY DIMND DN PN’ RN RY 10190
1732 172% DY 26 2 TIIRDRIVYIND 1”2 P2 WIANN) DIMNAN DN 16 HRINIVIA NIN? IPTIY
NR Y DMINY NANY MIPNN LTHIRDRIVIIR MY NNRTRIN 172" wmn RY (DY 42 2 NP
N YaApIY PPN NPT TYIN 2187 MYITNN YY1 17aPNN RY TR M9 1NN DINYN
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N17190 9MY 91970 MN AR - "MA2ynnn nwp”’ N79n n»ya
RPN
(NINTIN NRXIN) FRHPNN IPNNN HNN 07N YHYA IPNY PNN ,NPVIN IPaY NPYTINN

My nY1Nan APy .TYn YW 1Ha%on mMYyn Yy nyawn JTYa 1”190 YIva nna
RDY INRN ,0NPNNY MAINND 7Y MY NP YV DTN 172290 PINAN DY NYaYon

D'TN 17290 'YX (Repeat breeder cows) Mapy mMyrn any IR viYY MNR Maynn
NIAYNN2Y ,MAAPNN-R A2 TN IRYY MI9N YW NOIYNNN MRNIN A”YYA NV TH DR
2P MYYNN P2 NN NN NIIRNY NNINN NMIAN KV INR PHN HY NIMRNN

MY LR 23 TINDY N7 2007-1 2006 DAV NPAMY MNAT YV "TYN 990”7 Mi3on
9N Y9N 43.4%-1 40.9% MIAN HVI ,36.5%-1 35.1% 1N DYWLV DY WINNY MIIINN
mIan YW1 ,23.6%-1 23.0%-3 10 Y270 DY IWINNIY M0N0 MNPV .2 ;NNRNNA 7TYa
NYY27 199 IR 179210 9 PYXINNAY ,7aN0N .INRNNA TP MIaN HHIN 29.7%-1 27.9% -
Y17 DYHI NYINN RN 1991 ,1050N00 INR MINYRIN MPITNN WIYVYN NIaynn Nerr ,1Tva
MYN MIAPNNN MIPY MNIY DRNNA DINYH ,"MIAynn Mwp mian” »Mmyw .any IR
, NP M2 MNOWN L, 02210 DN MIIYNNN MNPY DN DITYA .ITPI MNVRIN MYITNN
NP 121N MNOYN DXN12) DN MAIAYNNN I NYY N2 DITY

R-NNI2 DNYNNY MAINNN LR MM NN ITY Y91 "MAIaynn mvp mMIa” n¥iap
INT ROV .3 NIMIRN NI MNND INR LA ;UNYINRR MI2ynn mvp mie”) oronam
ANY DR INT MM MNNYDN MNINRD MXI2APH DY .AYITNN IR NN DN
JNT 27 NYAIN RN DINYA ANNAYY AWNTN NXIAPH 23702 NINIVNN

DY PPARY 1T JURY MPIPAR NAYNN MYP M9 M7 HY 1599I1w 0Mpnn
INRY N8Y ORNINMNN NYISNN N°1ANY ,DINYN 2220 DYNYPPH VIR PINTNA DN
DDV GRI1 MYIAN .2 ;TIRNN DINYD TN R MIRIN MYANN DR HY 1YaND 0NN

NS NN INY onva LH-Rw S nyann Iy nrnT .3 ;1InR) Din»n 2220 D7ORINMIN

TON NIIRD .0 ;DINYD NYINN TYIND DN PN TYVIN NPNT LT ;N PN LH-Rwy jon»n
NYIY9IRY 13101 NPDDA 17T HYN PNIVDIITA NYWIAN L) ;812-DTPN PPPTH YV MNNannn 191
25w N1 121N PIVOIIIA NNT LN ;DINPA INR PIVONION NNI2 NIMRND O T ;0INY
I IMNNY IRA 1902 YWY DINO MK WR MYIAN .0INPA NNN HY IHRVIYN
YITNN NRIN DR 792 YI2pH NRTPIN

,T2YNN MYp MI9” Y9 NYNan nNR 79%Y 170N INMOY DYORNINIIND DN2VN NR
:D%N% DN 12 21NN NINNA 25V 2991 TIYN 8% MDY N7
DYNYPVAN DIVIPRA YW MpYhn puinn pponY” nyarnn nya hCG W GnRH npar R
.0INMN TYIN 2720
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1pnY” (CIDR R PRID 13133) Y3100 9NR PNIVONID M9NWNR DYHRIIN DIPNN 1IN0 .2
,LOPORININ DIPNN MYRNRL 2ANMDPR NIV NADIN "1INRN Pann Yv Nphn Tpann
,072 NIVONION NN DR MOPNY NADI MIVAR .N790 YW DT2 PIVONIAN NNT NR NHYN
NN PN NN MVIPMT PPT P1aY ,nYITnn IR 5 012 hCG R GnRH 91 80
JPINTIR PIVONTS NN NRYYND R VN
MNINN HY DYRIPR 0225V RIN 9199010 HY NHNINNN TYINY , 02297910 DYHRINTIN DN .3
IR DINY MIVNY VTN PP YV MNNANA 119109 TV 0719070 .AYITNN NRIPY DIN»N
1R D9 ("MNVY IYITNY) YRIN MIAP TYINT IR DINYA NI9N DR YN TWARD ,pra
nonn vn .CIDR-y PG ,GnRH 2 R PG -y GnRH p»™mnn pa 239w Yy pooman
MY 0NN MaN Y3Y 120N IR 199 TNR IR DINYN NINN TYNA HIYYVN
DYNYA 179 93 NYINN 12 AYIN VNN PR MINT P2 YV axn Pponv” nhed nyn T
.0 JUNa
S5V NYYa NPYY NN 5% NYITN RHH DINYA INR IR AYITNN INR 7-6 D2 1Y NONVA .0
JINTPIN NI AMNm 171902 YW

915 1OV INR 1227 MYIN IPNY MDY RN LYY IMIRY MWD D011 YIPVN NV
NRIPY INPI-DTPN PPN YV NPPN RY MNNanNn YV NTHIN AR §0 1737 MYI9N 17 9P
2MApYa Pran WK DINYn
Mm%y ,nyapy XYY MNNn ¥o L,0MYN 091900 MY NR N2 YR DMIPNNT NIRNIN
JI2ynn mvp mia” YY nan MaMH pHnim 97 519°0 PR ,NVYNY Aoy NN
NR MIARNA 1727 MPIAN YINY 'NIR 1P N2 INIYIAY ,NNY D120 W) DM IR
W NYITNN R 1DIRAN DYIN HY NODIAN I NNV 1Y L"MIAYNNN MYP MIan” NXI1ap
737 DINYN NINNT TNRY 20N TYIND HRINTIN D190 NHINN L,INN DN IR 1990
PPIN YV P12 DRIV LP1IY TNYN WIN PPT DY TN 1T PIaY MINNnaninn non ,maan
P20 TYINY DM 120N TYINA NPT NNANNY
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TN MapYa nenony mMnpaal nnovaa mvn mymn Y291951 oMY
DYPYPT MNNAND HY MYAVNM 3-MNMR 10N DINMY2I
"oy 0 Hapyr v, Pway 5 Y 0 ORR LY L moT

,0793pTRS NN 2 RYPNN Apnnn Snrn ,pn vHYad poann I pad npdnnn
J2m ,mMRYpNY nvvipan

3-MINIR NON (V7N) 7Y MIXMINY DYONNN D27 DMIPNN INDIANT MNINRN DAY :RI1AN
79001 YR WA MD 1N DMININ NIVYNI 27 HRNIVIO DY 199 MY NPRIST MHYND
MYAWN IRXNI 6-MININY 3-MINIR DN WM MIANN MIS YV MINA NR 1PYYN DN 0”7
PPN YT NYYY 072 HPTIVORY PAIVDIID TN APHY 1D LPNRN NIIYN HY nyavn
JINTPIN DM IMINNA INNAN GRY Prann

OR PINRN N 6-MININY 3-NINIR 10N VN Y IMAYNYN NN DR INAY ANYR AT D% NIVN
DPPT MNNANN YW NPNRITR YY 1T NIWYN NYavn 121 ,N01NnonY mnp1 adnn ,nnoban
.N5nva

- (@3) 3-MMR (2 ,Ma%N MmN B - NMP2A (109190 3-H 1PN MI 24 MDD NN
6-MINMIR (3 ,3-NMINIR 1IDN VN YV M O DY qOIN YV N1aY DY 3"p 1 HY NaoIn HYp
YWTINI .6-NINIR 210N WM HV M) DN 1Y q0IN YV N79Y DY X”P 1 HY NHOIN 1Y) - (06)
NPINYT INR PPN PRI PINRDY 11NN MINNN HY PID VYL NITHN D90 NYINN INRY
INRY THIRDIVLIR NP PV DPNRYH MHNYWN YV MPMID MY NHNYA DPPT MNNann
myw 48 Maya ,PGF,, 710 mmunann om» anRY 14-15 012 NIY 119910 MIan 1IN
NDNN THNIND N 7 -N HDITI DIVIPY DPPTH NI IRM M99 H1 HY NRY INWY)
2591 1IN2) .MMV 3 -5 NNR 25N MNP VP 19 PV DINYS WYY DT MNNT INpYI
N9 ORM MNP S ,NnoYa ,abna w'n

9Y ,NMPIAN NMYY 5.85 %9 PN ®3 NXIAPA AYNN 1MV 3-NIMIR NDN WM NPY MRNIN
ANy MAY 1N 29NN NIV 6-MNIR NON VM 0 MY (P < 0.0003) ®6 n¥1ap nNMYY 4.6
T 25NN 17V 3-NNMR\6-NIMR WM on (P < 0.01) manry mxapn nnwo o6 niapa
(P <0.0001) ®3 n¥1apa 2.4-9 ®6-M NNPaAn MXIApa ~15-N

1.4% NMYY ®3 NP 7.98%- ONIT 19IRA 1YY NNDHYHL 3-MNIR NON VN MY
nMYY ®3 N¥IAPA INY PN 7PN 6-MINMR NON W YW (P < 0.0001) mankn mixapa

NP NMYY 06-n NXAPA YW ANYY RN RN (P < 0.0002) mAanxa m¥apn
Jpnan
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O AMT YY) 19IR2 ANPR WM NNYANN DYNYI-DTR DPpT YV MNphan Ymia
P <) ®3 n¥apa 7.25%-5 nMpran n¥1apa 1.4%-n 1% 3-NINIR NON VN NYY :1NDHHIY
P <) manrn mxiapn nnmyv o6 nNIapa Max n'n 6-NimR 10N "N MY 1981 ,(0.0001
(0.04

M) N ®©3 NXIAPA DYXPI-DTP DPPTN IGORIY AN RN 3-NINIR 10N VN NPY
N 6-MNMIR NON WMN 0 YW L19 md (P < 0.0005) manrn mxapn nnmyv ~4.5
NON WM NYWA 1YY arem RY (P < 0.05) 06 n¥ap nmyv o3 n¥apa any ma
JINRA MNAPN NMYY @6-N NXIAPN NNIDNT IRNL 6-MINIR

(n"n 2-5) VP DPPT YV YRINNA 90NN M RN YNV DPPPT MINNANA INR 2PYNa
,JIRT WY (P < 0.05) @6 n¥iap nnyv 3 n¥iapa any max ndn nmnd 94 5 ol
anyY Sy 0 Ny 13- 9, 5 0N NN 10-N DITY DIVIPY DPIPT YV YyXINND 990101
(P <0.05) myanrn mxiapn nnyh o6 n¥iapa

MYV NPOYY NI 3-MINIR NDN YN YV M) O HYI 1MIva MIND NIVYN ,D1>0)
JYNONY MNPl nnovaa ,adnn imiva 3-MINIRG-NINIR DTN NR NVPM 3-MININA
MNPV DR ANOYN 6-MIMR NDN WM YY M) O YYa Mwa Mnn NIvYN NRT NNH
mMNYN MnNpIm nnovan ,adnn P2 0'v7an 19N .MpTIIN MNPIN 1N PYNA P 6-NINIRD
59 PAWN NIN2 WM 2590 D IR LD NI L6-MIMIRY 3-MIMR 10N WM Y 1Madnwn nTna

nYNYNY MnpIa) 1N0YH1 WM 91991 DMPVN .AYNYIA DPPTH MNNAND YW ApnyTn
.N15NVWN YW 12118PNONM N1aNN TIPAND KY YAV DMWY 3-NMINIRI NIND NIVYN MapYa
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MYXNRA ,APITNN INR DT PIVONIIAN MNT NROHYNY MIWARD NINa
225N MI92 MI2YNIN NAYYH HYRNRI ,DPNNTN DI

PR 09T 0, 0 FooRD Ln LT R L
|
SrYI Na Y RSpNN * RYpNN Apnnn Snrn *;n”hvw apad npdnnn

DXIVRIN DN .17 HV 17290 129NN NP RIN DINNN NN WINN PIVOIIN RN
MDD YY DYAVN DT DY AYOYN NPT PIVONION MNTY LR RXNY AYITIN NN
J2PM PY VP DYH DT IRV-PISIVIR MINT P PIVONID MNT P .2 ;MIaYNNN
VNN YV DPYNVYRIN DA 72D ,NNANND 2V Y WINNN PIAYN RIN IRV-PIIOIVIN
AINY MM IRV-PIIGTIVIRI PIVOIIA MINT DY MIAY .2INXN G0N P11 DR Yynd nvna
LRI ANY DM MTIVN M0 HPAYT AN YT DAY W ,AYITin INR 16 D2
.0N72 9290 MTIWVN HY NYIIN YAV PIIVONI9N MNIYY

novYR HY PYaYnN PYHDIR .NNDYAL PIVONID HY NDDA NI NINYI MIYWN PLIDIRY
nYawn IGF-1-5 ,15 13 .23080 910 RN T 5 PIVONIA NPYY 1NDYANN DIRVIINIAY
INR DN PPIAND PP DNPRY INKNNM NN RN DY MAINNN YN HY N
00D DIWMIAND RN 91 YV DIRND P2

MYIgIMN PIvoNIa mMnd a1 M A 9vpn YY1 Mmwnn HY Doyaxn onTip DRI
My Py IGF-I -m pPY0IRD MnT 99 DYp 9 RXNI .Pran InR XN qun "y
Mo5YnY 1N M RXNI PIRL 1DIPIV DNTIP DND72 .25N M YV DT ITTNIV PIVONION
D31 MYXNR ;09D D2 TIN OXYA-DTPN 7'p1n Y1) 072 IGF-1-m 910181 Nind nR
MM RN NTIV MID (D1 DM NP9 1991799 :102) DAY NNNNa AWy
natn 23 9wy 100,105 JIGF-1 YW 0on1 Domdo oy RN pa IanrRY 02Im 1voaIs

nVIDa N7HYY oY JIGF-1-m PYI0PRN MNIa 72”5Y% DN DY MNtna nPvy
2190 YV MTIYVNN 7120 NR 79WH 1921 ,NNANNN NN G110 T HY PIVONID NWISN
12°9199) DANPIZI MNTNA TYIN NI NITD DY AYOVNN DR INAY ANYD NTAYH NIon
DPYITNN INR DINWRIN 012 DT PIVONTIOM POIDIRN 11D HY (01 01M NI

IS 30 IXPIN PYRIN MND7Y HRYIT NI DD W 197 NTIAYN NN :ATIAYH Toan
19910 ATaYyn 510 WwHY TY NNYRI MAYNNA ,N1PPN PR NN mYya nynmn
1P NI PTINIVOMD YV MPIT MY MPXNRA ,ANVRIN IYITIN NRIPY N1790 HW DIinrn
MY MY LPY-TDARI/II0NMTI NIIYN 2P PapI MIaN YV DN TN . 14 HV
U093 19791797 H19°01 "1 DN 19°0 ,NMNpa MR WIdYY 1pHIn ,oina

9NN 714a%) D990 INY 97120 NHYN INR NDNII MID ITINN ,DINYD INR DN’ 9 YN
YW NAavIN WM DY DN NP MIAY PIINN MADIN NWIN DT DT 0NNy (59ah
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D993 1999178 HW P"PD 450-2 WNNIN NP 1991197 NXIap MDY ,07N 1Y 3 2.5
72521 Mavmn % wnn NMPan Mad

DN JOUNA POIDPRA NN DMPVN PARY DT NNMIT MY WYY 1971 NN Hna
mMI9n 93 TWRI DYIVYVN NYNN 219 TIVI PYRT NPT DY (3P DPINY AP :DTYINT)
T OWHY NNNT D DIV N NWINN MIAYI TIVI NV INNT 0P DY IMR DR MYINIR
nTan .EDTA 1920w mianan nd axmn 19mn mpha 070 mnniT 519 m2 nywn 1ayd
JNPYTAN YINAY TY IRAPIN MIRNDNTI ,ANSMIVINA DTN 11970 MY NNWPI NNOYON

NPT NN IYIN2) onrn NaY oY 790N YN DYNMNN DYDY MoNa
NNN) OXVI-DTPN PPN DY MNNANNN NAPNL YAvNY 170N L(MMIVN PTINIVOMNaN
P20 DINYN INR INRN BN DY MNNANNN NIPNIAI (2INXN 91N NNany

MNIY RXNI MIRNIND YV MYRT NN . JUNNI NN PYRIN MDD MIRNIN :MIRNIN
1981 ,(1 NH2V) MMT NNPAN MIS KV "5 19791797 NP N9 HY DT PHIDIRD
PN2IN 19IR2 TN NI NP “D13 DN NP M9 HY DT PLIDIR HY NYRINND NN
mn oYM Mpva 199199 NNpran MXIap mMIa Hv pPHorrn mnn L (p<0.01)

.2 n%2v) P=0.2 DnyT 10 MO0 MNP NYHYIA PIVONION

DYNNITN D219°0Y DNPYNNA NN M9 Y (LIU/ml) 072 PoO0rRN mnd »wxinn - 1 7%av

mpnam n"w yImn 51970
P<0.01 0.739 13.87° nMpa
1.028 17.37° 2kt

0.654 13.56* 29312919

b,
51900 MNP P PRI YTIN 51PN NRIY - N7

DYNNIN D2I19°0Y DNPYNNL MDD N9 HY (ng/ml) D72 PIVONIAN MNT OPXINN - 2 nYav

mpnam n" I Inn 51970
pnaIn RY 0.091 0.94 nMpna
0.112 0.83 orn
0.086 0.72 203 a8
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010N TIYIN2 VI DM ,VDIVVO
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2°30% 19PN NAIYNNA DNVPN 25NY M9 NP NI NPRNINL DMWY
pleplanh
1poR .7, 092w p R L0 mompa a
119129 NPYINN *IRYHPNN 2 1M2Yn NYOIDNRA 0N VY IPIONY 07a ]
MPIONN PINN ,NOIVPIN NS NpYNN ¢ MPI0NN PEaRn NIV

DPTINN NYOIYIR 2209NY VN DN DM RN pnn (pH) nysmn nmanT iRan
P2 PYTN VP DYP NPT axna 'xmin ponian pH oha Swnd owia prnnan Y nyavn
.pH-n »9y2 HYY bacterial vaginosis NRIPIN NNHNONY NNINN ANHANIPM MINNANN
pH-n DR NHRWA NHRWI HRIVIA P2 PMIN PPRNIN NPT NHNDN NIPN NIIoNa
99Y MDA IRXNI RY IR ,MIRMI MID 19P2 DIIIPNN 1IN NHNONI MMINN MI 7NN

RN M9a ovpn pH
DRN PINAY 19 29N MI9a YNNI PPN (pH) nyxmin vy yaph nnrn it amay nion

T NYrap JIRY .NAYNNN 99017 DRNN2 IR N2YNN YD DRNN2 MINWN IR Yap T 7Y
YN 25N M1 171 723 (G200 ROMIN NP1 29 YY) NN IND RHYY M9 NYNmIN

TP OY NYNIA MISN NPT DY 12NN NI MNY MAIYNNA HRIYY MPIS-]0WNN
5w PIAp NNX T HY IRNIND NI NMIY WY JYNY NPTIIN 7PN DINPY 7 NmIn
N RIN MIRRIND 172 °911010 Y7200 YR 4.5-10 YV DYIDA 1TTNI NPYXMIND 1ITY .DTTIN

.pH nTomv
PRI VP RYNN NOPA VY (XD Y1 N NN YA DINMIN Y POR INRY MIRYIN
T INANY INRN IHRMINVP NINYNI YV NYININD MTINY MNvn mxapn pa (P=0.01)
Ny R NPNAIN IRNIN IRIN VR Fisher’s exact 1nan oy Y1 napn SN *md yavin
MY DYRINNN 7.5 KV NNT HY TP MINIAPH YD DT PR IRYMIY 118NN 197y (P=0.004)
IRXNY ITTMIV TN DPNNPN TIIPN .MIAY 7.58-1 MIIaNY 7.48 ,MYY 7.35 ¥ MXIAPN
MY DRNNA NPYNMINA NNI2 MTNN MY DRA NPPTI2 .MIAN NP MLIYD NXIAPA
VIAP NNIN NRXNI RY 7INRY DY 320 TYY NVHYNN NaY DY 70 HY IMPN TNRY NAIYNNN
MTTN NITO 1IY NVYNNN 2220V NAIPNIA NYRNMINA MNI2 7PN MY’ OR MT71Y nan Yy

IRNNMY RY T NPYTI2 .M M9 181 MDA 9 1HYYIVW 25N M NXIAP MY NYININ
NP NN NPNIIN DMIN ARXNI DR ,MIINAN NI1192 NPXMINA NINI AvYI Nmn

Papw (pH=7.25) nvYnnn 185w »awa any >xmn yxnn pH 71 ANRIN VR mMI0ann

(pH=7.5) oapwn o»»awa irnM 79 1R (pH=7.75) 1" nRw »1awa »mb o001 71y
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JNINIR 79002 NN MYANNN NTYN YV AN M1 PIN MR NNY MDY NIVTN VY
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NNYN NN J9IR .PIRL PINAN YT DOPHRNRN 2R MW HV NYRAN YYD NIVHYN MIRN
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NN PIRI NVIVN DIV MM’ PINAY 1ITVARMY D120 MPIPWYI 17PN MPITI 1TV 1IN
SIRND NNNY AN L,2007/8 9710301980 2332 Y1700 NNY L0210 YIS DYNnn nnwn MR
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MY%R1Y 1V INPIY MNVA MpPHNIN NV MNNY 0 NWIdYa D'W1d NDARN
PIANN AT RXNNY ,D7WI02 NNWD 20 NWIYY YY 11T MY Yy MR (7722w moHHNon)
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INRY MY DIPN DM MY DNT 9OR 25 3 KV NOW YY PIR2 HTNN RIADNY DRND :YpI
MNX NTIY DNYIP M2 WINWA NNINRAN NAIPNA .0YNPN RIGDNN MNT 9P na 01NN
DNIP M ATIVN T0ANY TNRM ,TNN DAY DN NONND 2PY T2 9N DY) RIADN
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(5"179) o mabn v1a IMSIYY (NDF) RN 1977 N Yy waT

9713 DRMON .FS5 MINDN 11 RP 1T RIGONY DMND 2007 MV HTI3 19Y MDA NINa
ANRY PIVRIN 91N PPN DY 110 TN AN NPRIPRA D'P1Y23 ,519°0 HI2 Mt wnna
10210 INRY D170 NN WA L1PNDA DADN DY 88 TWNA VN NN NN YN Rpn
LIV N0 APV DMMNP N YW NNT MINI2 IR DAY DN VAV PWIN DINNRN
210N DY MNND DNTY 2P 2407 PYRIN NP DITHIN MINN2 DNTY 2P 189 HY MYV
DN PWVINY MpYNA 1991 ,0N9H0 N2 1Pann NN PAVNA ANPpYI PWITN pwnn TIND
1PN 3D 7 77920 DNMP N2 IPYVIY MPHNM DITY PMIX 1PN 3P 15 2 NVIT DHY
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DYPNAIN DHTIN RN RY 19170 20997 NDF n ,11adnn nHonh onva L(15% 53) Ny nima

MINDN RPN NN NDF M52 nYp 1YY nman RN (1 1Y2V) YpYNn M990 1Y Pa
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(1 N920) *XpN PRPIN DINNXN
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