g e — _-._'\
i )
,_-.A""'-‘-
P
V4

(___TECHNOLOGIES

Enhancing Artificial Insemination Results

U E Y NI Z E b /
KfaftE1 E. Wayne Johnson DVM

2022.06.
g




Successful Mating Program
A DIHVECHMIEF

Goals are met X Z| B#x

Farrowing crates are full (Scheduling) ==

—
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: BB R

Farrowing index — (Live) Pigs per 100 sows serviced

TIFTEEN ---100 KEFEIBHAECH /& (FEX

Optimum use of available resources AJF
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Elements of Successful Mating Program

A IhEC AT X B2 35
Females &%

Boar Power &/

Man Power A

Facilities &}

Organization £H4R
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Females &) 1my

Gilts — Old Enough, Big Enough 7-8 months, 130 + kg
A& -- BigE R, &IEKR, 7-8 Ak, 130 /UL
Sows — Junk culled out regularly
28 -- TEEXTEREE
Replacement Rate 35-45%
BT 35-45%
Mortality 3 to 6% annually
FITE 3-6%
Health & Soundness
BEEMEE
Offspring suitable for the Market FEXEEHIIEE




Health f#ZE

A

Structural soundness

Free from Chronic Disease

PRRS, 15E

PRV, {RIT KRR
PCV2, [&|If 2

CSF, Z£HEE

Chronic ASF, €M% IEMNIEE

25 A 3R

TIE IR Tm

=

Streptococcosis FEIKE
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Major Health Problems Commonly Transmitted by Semen

or Contamination of Semen
285 T8 1R TR BB RS TR Y5 L i A% 5 A =

PRRS % H

I

Pseudora

nies 14

E R
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ML
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= PR R ] i

Porcine Epidemic Diarrhea #4708 V5%
PED/TGE-like related coronaviruses
Classical Swine Fever £ iujse

Swine Dysentery??? (perhaps not... but...?)
R 2?? (WiFEARE ...

Brucella suis and Leptospirosis (Historically)

(PISERTE) oA & DR o A v 2 e A4 I

X PED/TGE MM bR 5%

, {HA2 ... 7 )



Even front toes with slight spread, good
slope and cushion to the pastern allows the
foot to set squarely on the floor surface.

Even rear toes with slight spread gnod
shape and cushion to the pastern allows
the foot to set squarely on the floor surface.
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_ 3 Z ' s Figure 7. Cracks and ulcers on the bearing surtace
Figure 5. A pig with a common defect—small inside oigihe foot. ¥

Toes,
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* Structural defects are highly heritable and are transmitted

* to the offspring, resulting in sows with unsoundness.
o ZERJERIE S RE R IAE, IR A, TS BUREE 45 SRR A



Side view & Angle too
of rear leg sl
Normal Sickle-hocked Post-legged Weak pastern Cow-hocked

* ok e X e X * ok e X

When the angle of the hip, stifle
and hock is foo large, the animal is

undesirable. In severe CAS8S, dal‘l‘lﬂg& described as ‘pm_lmgnd_-

to hocks and dew claws can result.

Weak rear pasterns are considered
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Side view
of front leg

/lmv
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Normal Weak pastern Buck-kneed Splay-footed Pigeon-toed

(toes pointed out) (toes pointed in)
° X °

- . T e .'-.:__: -t 4 ; =" i '}--
This side view shows normal (good) This is an example of soft (weak) S‘I:rﬂlght frﬂrlt IEDE ﬂﬂEn Cause k“m
front leg structure. Note how the front front pasterms. Note the Tull dew joints to buckle, often called “buck-
legs slope from the shoulder. claw touching the floor, kneed.”
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Figure 1. Undesirable front and rear leg structure.
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Figure 2. Desirable front and rear leg structure.
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* This spraddle-legged sow had a poor foot and leg conformation and is

now a serious problem as she cannot get up on her own.
o IXLBEE BB A AN R, LR, ANGERE L, BOA ™ H ) R
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Brucellosis JEV

AT ERAT 117 EENIE:
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Dry, flaky, “ichthyosis” (fish-scale) skin lesions. Severe biotin deficiency. Hebei.
T, R, WHEE (aBE R, RV RZAE, Wk



Dry, scaly, whitish-gray “ichthyosis™ dermatitis due to biotin deficiency and
secondary bacterial infection with Streptococci. Liaoning province.

LR Z FECTR, AR, BIROEHE R, ORBERRRTEREGE, T



Beginning of recovery after 11 days supplementation with 500 ppb biotin in gestation diet.
Old dead ichthyotic skin peeling off revealing healthy pink skin beneath.

PEYREMRERIR 500 ppb AR 11 KaTHialiFst  |BRSHESER IR /R EL T EAK AR K

Yongning, Beijing municipality. J(EIKT
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Complete recovery after 30 days supplementation with 500 ppb biotin in gestation diet.
Some fly bites are visible on otherwise healthy skin. No visible ichthyosis.

PR B ARINIA 500ppb AMF 30 RKIeKRTERE | BT DUSTRIRIESMREER. BHEHK

Yongning, Beijing municipality. J(FKT



Antioxidants ITENF imy

Vitamin C (ascorbic acid) #44Z C (i)
- improvement in general appearance E{KIMNN%E
- leg straightening [REH
- pigs can synthesize VC but perhaps not enough.
HARNRILA S A= C BEENE
Polyphenols £z
Extracts of various plants & E¥EEH)
Vitamin E Se ##4ZEE i
Selenium #f
0.3 ppm as Selenite VA&
0.2 ppm as Organic Se (se yeast or selenomethionine) F#lih ( BELE
RER)
Vitamin E 80to 150 ppm 4% E

In%
s



P R
i%%%%'—ﬁﬁﬂ%ﬁ‘ii@ﬂiﬁ
R ERR N 600 &
800 KA ST/ H{EFEIR
T BRRBHRE.

Bleeding gastric ulcer in pars esophageal.

These ulcers are associated with feeds too finely ground.
Feed should be ground at 600 to 800 microns

for best efficiency and avoidance of ulcers.
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Urine pH [E#& pH {&

Normal pH 5.5-6.5 [F#{ENA 5.5- 6.5 Z[8

Abnormal >7 KF 7 NARES

B SRR EAE K
A ASE
R =

AENEA&BIE, 8RN 3 1
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FEREF A KE— 750 to 1000 ml/ 4%
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Body Condition Scores imv
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<15mm 15-18 mm 18-20 mm 20-23 mm > 23 mm
(<0.6in) (0.6-0.7in)  (0.7-0.8 in) (0.8-0.9 in) (> 0.9 in)

WA

Detection of ribs, back bone,

Score Condition “H” bones, and “pin” bones
1 Emaciated Obvious
2 Thin Easily detected with pressure
3 Ideal Barely felt with firm pressure
4 Fat None
5 Overly fat None




Boar Power (Insemination) 271 (&%) imy

Semen quality ¥i&5hmR

Heat detection & {50

Frequency of Matings E¢fhfiix

Number of matings per Estrus (service) 15HRECF L

Man Power AN

Do not force the sow AFEigiBFE

Farrowing Index = Total pigs born / Number of sows
serviced

"Let the data teach you...

DYFEEL == BT/ Eﬂ'ﬂ“ B LLEERvOE ..

Insemination - get semen in the oviduct before ovulation.

HHE - DR IRE R AR RSO E




Semen Evaluation ¥#&SEiEs

Seminal volume &K=

Sperm Concentration 60 to 80 billion sperm total

BXTTHE

¥FiRE , 600---8001Z

% Motility % FET-%&

Normal Morphology 75%+

Detached heads, bent & coiled tails, broken tails,

IERTES 75%+

twin heads, twin tails, droplets

KEPE  BESHIGH , WTE

K, WE

KT
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% abnormal cells

10 -

L=
i

L

—a- proximal droplets

Month
- - - distal droplets

9 10 11 12

— Stbjective motility score

7.1

7.05

69

Subjective motil

sCore
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True Fertility ELSCEIH ] i P

TECHNOLOGIES

The Results 4R
Total Pigs Born/Pigs Born Alive S p={F¥k / BiEF

Conception Rate / Pregnancy Rate / Farrowing Rate

Fa | R | S

Farrowing Index (Farrowing rate x Pigs born live)

DYFEEN (NTRE x IHFEN)

Pigs born per 100 services. 8—H IRECFHHR={FEK




True Fertility - Differentiating Boars with Normal Semen 1Imv

HSL2IE ] - FHIEE RN
The Results &8

Farrowing Index (Farrowing rate x Pigs born live)

DIFEEN (MR x FEFE)

Pigs born per 100 services.

e

F— R IKBCA I
Single Boar Matings B—/\EEeHkEk

In-Vitro Estimations. {&4pE{LE



Boar Power (Insemination) 271 (&%) imy

Man Power A 7]

Heat Detection USE a BOAR
Do not force the sow AZEigi8H5E

Farrowing Index = Total pigs born / Number of sows
serviced
"Let the data teach you...

DYHE == SF-FEL/ Eﬂ'ﬂﬂ B LIRS ..

Insemination - get semen in the oviduct before ovulation.

HFE --- DRI R R R RS MO E




Relative hormone concentration

Estrus and Ovulation &15F01HETP

"

.IE.I I.EI.E.IE..EI o I..,;}.I ﬁ.l O ,

Estrus

O P

<f 2 =

0

-48 -36

=24 12 0 12 24 36 48 60

Hours relative to estrus

Y
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= E2
e GNRH
i | H

O FSH

Q= P4



Boar Power (Insemination) 271 (&%) imy

Frequency of Matings EeFfx
Number of matings per Estrus (service) t&RARCFRE
North Europe 1.5 x /heat Spain 2.5 + x/ heat

ALK 1.5 % /155

Dosage FI=

/

r

FEESF 2.5+/ 15HA

More semen, more frequently, more pigs, more often
(chance of success). "Close Enough?"

BLHRR , EEMIR , B2 EaRF)JLR |, “BiF iy’

Farrowing Index = Total pigs born / Number of sows serviced

DIFEE --- B8/ Ao a3




Boar Power (Insemination) 271 (&%) imy

Man Power AN

Do not force the sow fEigiaEFFE

"Let the data teach you...
NPFE == BFFE/ EE*EF R LR -

Insemination - get semen in the oviduct before ovulation.

HkE - DRI AR R RSO E




Farrowing Rate (FR)

WTAPEIECFRERE --- BeR= kA _E BRI R “'“'

FR by Wean to Service Interval-farms with

3+matings
100% 60%
90% 50%
o
05 =
0% 40% é
- 30% -
0% 20%
50% 0%

0 1 2 3 4 5 6 7 8 9 10 18 23 30 40
Wean to Estrus Range

s % of matings | mating =2 matings -3 matings

Ketcham, et al 2019



Boar Power (Insemination) 271 (&%) imy

Farrowing Index = Total pigs born / Number of sows serviced

"Let the data teach you...
NPT == S Eﬂ'ﬂl PRI “LLBHEVGS -

Insemination - get semen in the oviduct before ovulation.

ks - DRI AR E RS MO E




Heat Stress and the Breeding Herd ~1my

AN S B

6H 7H SH 9H 10H 11H 12H 1H 2H
Jun  Jul Aug Sep _ Oct  Nov Dec Jan  Feb

[ Littersaffected byheatstressonsows |
|  PEEEREOZASRTE |
[ Reducedboarfertility |
| AR STV

[ Litters affected by reduced boar fertility |
3 A 0 MR 2

Don Levis, 1980



Scrotum regulates testes temperature to be ~3.5° F (2° C) lower
than body temperature.

PR Y 2 AR, [ HAL TR 3.5°F 8 2°C .

Ehand —

Vas Deferons  Bhadchers

"Aa ‘' Sheath
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Cowpers
Seminal Vesicles
Sigmoid
Flexure
Bladder
Cauda : Retractor
Epididymis : 4 Ppenis Muscle
Testis

Caput
Epididymis Pampiniform
Plexus
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Cauda
Epididymis

Testis

Pampiniform Plexus

FR P2




DNA Fragmentation Index

Boars (%)

90 -
80 -
70
60 -
S0 -
40 -
30 A
20 -
10 -

167/207

DNA FERFEH

37/207

3/207

(-

2.1-6
Y% DFI

~“Imv
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Respiration Rate, bpm
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140

120 -

10

RR, bpm
=

o 8 8 8 8

22

a=0.0015 c=1.4 e=0.8

24

Respiration rate

26 28 30 32
ET, Eq. (2)

R%=0.9922

3 36 3B

IIIIV
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Heat stress ;

Pregnant sow

* Increased rectal temp

* Increased respiration rate
* Increased skin temp

* Reduced activity

* Changes in body comp

* Lower progesterone

* Shorter gestation

*  Lower birth weights

-1 PIG BORN

-1 PIG SURVIVED.

Offspring from in
utero heat stress
(IUHS pigs)

Y
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Carryover effects of
gestation heat stress

on the lactating sow

*  Minimal effects on
thermobiology

* Insulin resistance
during lactation

*  Minimal effect on
rebreeding

Carryover effects of
gestation heat stresson

the offspring (IUHS pigs)
Thermoregulatory ability

« Carcass composition

* Reproduction in gilts—
litter size and lactation

* Reproduction in boars —
sperm number and quality



Temperature Control

YJ]EIIL )X

Sl

Sunshades EERA
Ridge Ventilation EHEX
Fans 9zE

Drip or Spray Cooling KR E S
Evaporative cooling Y, &S00

Industrial Air Conditioning KE!FH

Y

TECHNOLOGIES



Y

TECHNOLOGIES

Hot Weather - Breeding and Gestation
KRB RS BT IR

Spray Cooling or Drip Cooling M 25 [ i BV 7K P i,

Fans — air velocity XFL— X3
] b 3% H

c-lT

Ridge Ventilation — hot air escapes upward & A = iH X -5

Special needs of boars A ¥ HI4FIk T B
testicular degeneration 52 ALiE
sperm quality ¥5F i &
2 weeks to appear 22 # )5 H 2
3 weeks to be corrected 3MEMEKE



Drlp Cooling for Sows “1 IIIV

Z%B{J%ZKIS% L 7](% ~__TECHNOLOGIES

Water droplet

— -

- .

[T .
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Control Device for Water Drip

K2 B
=t e 1 -2 minutes ON
| 15—30 minutes OFF
Thermostat Cycle timer A € I 2%
230V 24V
Relay Switch Transformer Solenoid Valve
4k 1 8 A A% i
SERAL

—0 | [ —
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Fans Used for Supplemental Cooling [ X3

e £ -

¢
|( throw ,| L Tilt fans to expose pigs to moving aif ~ ~ _
stream

?@E\% @T@ Kgg @a\@i?@ @\\e 3\"{’&:4 X « 4}_\,

Fans Used for Distributing Air 5 X5

Throw ~ 10 x fan circulation without
': > diameter (m) ':: exposing pigs to moving air stream

25 x fan diameter (ft) )l

PN ST & I Ceir Vet s
Kﬂ\‘*&@?&-ﬂw K SN ENE S N g N2




Placement of Stir Fans

P AN AT &

a. Race track arrangement of circulation fans.

BB B B8 BB BE B BB e3 Es

=
SR o eSS DR o Bt Bk Al s 1R el

= I I B - — PR = PR e = e = e = R R

iy el D TR i i el i

b. Laterally spaced fans in a wide building.

=

c. Side view of fan.

/IIIIV
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Cooling Boars A& FEiE

Keep the scrotum cool {74 [P L 3

Keep room temp below 28 °C {RH#F=iE28°C LT
— (consider a/c) n] PA75 R R 250 .

Respiration rate (panting) may not be a good indicator of heat stress

PR 2R ] HE AN A — A R H PN IR AR o



Y

Evaporative cooling & &&H
TECHNOLOGIES

The ambient temperature is reduced to the 85% saturation
temperature typically. IE1E B 2] 85% HAIE HE

85%
Hh 7 yH b yH P JE BRI . 2
i 5 WE [ Bk ] e R TS T BRI AT R S
Yunfu 32 82 85 29.2 31 -1.0
Illinois 28.5 70 85 24 26 -2.5
Lanzhou 28.5 55 85
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Air Conditioning %3 “nov

Reduce temperature (i JE
Reduce moisture &5 &
Reduce ventilation rate &K X%

Expensive Equipment 550X
Complicated Systems &2 &%
High Energy Costs EfE

Saves lives of Valuable Animals ¥ [1 7 A48 W B 2h 4 i) A= oy
Maintains Fertility 4 7T 4AF &

Prevention of Production Disruption &g A r= 454k

Ease Management of Filtered Barns

ZRTHBREN A o TEH
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Especially for Pig Farms Air Conditioners #i5 H

Emphasis on the dehumidification side = S 7ERRIE— M
Recycling of Cold Air to the Condenser &% S G248 5ER
Tolerant of Dust and Rough Service i} &2k FHLES {532
Cleanable with Farm Grade Devices nJ{# i 4x3g Rk i%x & 31778 15
Long Life ffi ik

Water-cooled condensers K& 3485t

Chilled Water &K

Industrial-strength Industry-sized TOV3REE, TobHLAE
Specialty engineering %\l T2




Z(-\\lE 7 Insulation R-values {& &t R{E

Thickness (cm. ) EBE

TypefiiZ 3 4 5 6
White Bead Board [ {174 Ak 4 6 7
EPS AR
Blue Board 14 ft 6 8 9 12
XPS SR LM BRI IR R
Brown Board £ a4t g 13 16 19
Polyiso & 5 BUIK I 5 Hi
Fibreglass Batting 5 35 £F 4 4 22
Brick/Concretefi /1 %+ RO0.8 Steel Panel4{ 44
Glass Window 3 35 & R0.9 Plastic Sheet¥8 Kl F #4
Double Glass i)z 3 34 R1.7 Air Space TR,
Desired Insulation Values: i ¥ 4 2541 :
Wall: R14 -R16 Ceiling + Roof: R> 20

£%. R14-R16 RAeH+zET : R>20

8
11

16

25

RO.6
RO.6
R1.0

10
14

20

31

14

Y
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Insulating the Boar Barn 2\ &&{Rim / fat imy

The cost of insulation is negligible as compared to the cost of loss of boar
power

IS AHE I IR L, A A PRI A JL -1 A2 AN Tt

Insulation keeps heat out %5 2R EEHPR S AL

Insulation keeps heatin {8 2 ¥ IEBE R EALEN

Insulation keeps coolness in {5 EKH R EEN

R-value of 24 is not too much but it is enough for walls and ceilings.
R{HN 24 AEARKR, HENTHRERMKAGREH T

A couple of small windows at the end of the buildings is enough windows.

Bl A B LA LR T
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Summary J=L 45 imyv
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Evaporating water from skin surface is most effective cooling system for swine.

SERFETHI I 7K 7 25, WM Rt e fe A3 R PR 7 3

Water needs to be properly placed and at the correct flow rate.

MK BEAEIEALE, FFHOKIER =,

Increased air speed & lower humidity greatly increase evaporative heat loss.

23S B B AR B R PR, AT R ORI 5 2% & PR

Sprinklers for G-F pigs & drippers for sows.
A KB NSRRI, BERE R K B .
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>><%I'
Zhe

Fixed Costs - Economy of Scale E|ER{ZS -- FiE

Sunk Costs —/X4% N\
Boar Station \J&uh
Equipment &%
Boars A&
Feed they Eat fa%}
Medicine 34
Electricity EBE/7
Technician Collecting Evaluating

Variable Cost - Expendables RGNS -- JHFET
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Integration &£k

or X2

IR}
T

Captive Customer? L&
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