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PRRS + P-value

FETEEES Control®  PRRS2 PED? -1 Overall PRRS® PED* Infections
0-14 d Performance

ADG, kg 0.622 0.35¢ 0.612 0.41° 0.03 <0.001 <0.001 0.506 0.003
ADFI, kg 0.95a 0.67¢ 0.942 0.76> 0.05 0.001 <0.001 0.441 0.032
G:F 0.652 0.53> 0.652 0.552» 0.03 0.020 0.003 0.861 0.095
15-21 d Performance

ADG, kg 0.662 0.632 0.35¢ 0.20> 0.04 <0.001 0.083 <0.001 0.001
ADFI, kg 1.222 1.022 0.88a> 0.67° 0.07 0.003 0.026 <0.001 0.005
G:F 0.54ab 0.62a2 0.39k¢  (0.31¢ 0.05 0.001 1.000 <0.001 0.189
0-21 d Performance

ADG, kg 0.632 0.44b 0.51av 0.34c 0.04 <0.001 <0.001 0.001 <0.001
ADFI, kg 1.04 0.78 0.92 0.73 0.04 0.002 <0.001 0.076 0.002
G:F 0.612 0.56a 0.562 0.47° 0.02 0.005 0.006 0.008 0.019

1n=3 pens per treatment; healthy, virus naive (Control)

2n=6 pens per treatment; PRRSV infected (PRRS),PEDV inf
30Orthogonal contrast for PRRSV naive vs PRRSV infected
40rthogonal contrast for PEDV naive vs PEDV infected
5Orthogonal contrast of virus naive vs virus challenged

ab.cp < 0.05 represents treatment differences
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Lesion Score =0
No morphological
changes

Lesion Score=0.1
No morphological
changes

Lesion Score = 2.6

Mild villus atrophy and

fusion, Some
inflammatory infiltrates

Lesion Score =4.42

Moderate villus atrophy a

nd fusion, mild
inflammatory infiltrates
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v PRRS: A== 15%~20% ZtA
EolH|Z 42
PRRS Ztd o & £l §5.20 =4l HIAH

AN

Parameter* Control PRRSV+ SE P-value
Lean, g/d 657 568 13.9 <0.001
Protein, g/d 131 112 2.89 <0.001
Fat, g/d 230 184 9.22 <0.001

n=30 gilts/trt
*Predicted based on calibration curves
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w Residual Feed Intake (RFI)
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% Residual Feed Intake : MF 2Fa} FCRO| AratatA|

-LHEH gF o E 3 HUE

- Of| & &t ROt =2/R2 HFT (RFI+, RFI-)

x| FI

52 UHY | (RF ) vs &2 SHY ST (RFI+)

1. AM AR S = 7§ Gilbert et al., 2007) O
2. E-)}:. 1.0 x|'0|(Larger fast-twitch glycolytic fibers): glycogen °|'E'|: -L'= = (Lefaucheur et al., 2011)
3. 3“ IE‘,I'(glycolytlc) J_I' *l'g.l'(omdatlve) "-l'E:l _Q_AE'I: "'I'— (Le Naou et al., 2012; Faure et al., 2013)
4. 25 W SFL2| 0|8 &5
X =|.T—?— RFI - 7|‘ Al‘ﬂ OI %% 7E:|J_l|'§ E?:l (Richardson and Herd, 2004).
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Retention Rate
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Myogenesis (~2 &1 302)

DS LAD HBE =X A A5 ADG M6t FCR

=9J

LS MAIHES 08 5 %2 85y

éﬂ/\‘lﬁ-%“%&_ = y ' = Eé ) © & ) —

ﬁiu%ha %l?ﬁ-%ﬂa &)
Heavy Light | Heavy  Light

A K| = 1.75 1.31 1.53 1.53
0|8 N= 7.56 6.71 7.41 6.87
=olN= 1254 124.1 124.8 124.8
ADG 0.877 0.844| 0.859 0.862
ADFI 2.08 2.04 2.06 2.06
FCR 2.37 2.42 2.40 2.39
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FCR 5% HAl0| Chr
20| etEko] EO0lX|= 4%, =NZ0| F
- EX|= FCR2 2|0|QU= =A

DDGS, %
\ 0 15 30
INAH = 5.86 5.86 581
=2H= 1236 1237 1242
CHS 941 935 93
G:F 0378 0373 0.37
FCR 2.64 2.68 2.70
CHZ G:F 0291  0.285 0.28
CH= FCR 3.44 3.51 3.57
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Line N Average Top 10% Average Top 10%

165 3598  1.89 157  1.007  1.207
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» 37| (Lean Tissue) > K| XZ! (Adipose Tissue)
v EHHE (20%) + =& (80%) X (90%) + =& (10%)
v ZX0| ZQst o X|= 11.5 Kcal/g ~ X0 2%t 0f|HX|=12.8 keal/g
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ADG improvement FCR control Muscle % improvement
D 0 =.Entry vyeight x 45 g/d D O :' Entry yveight x 40 g/d DO= Entry weight x 40 g/d
Daily increasing = 30-35 g/d Daily increasing = 28-32 g/d Daily increasing = 24-26 g/d
Maxi / males = 2.6 kg Maxi / males = 2.4 kg Maxi / males = 2.4 kg
Maxi / females = 2.7 kg Maxi / females = 2.6 kg Maxi / females = 2.5 kg
3.0 T 1 3.0 [T ] 30 L1
2.7kg 2.6 kg 25kg [
4 4
2.5 2.5 2.5
/ 2.6 kg / 5 T
Vd 7 2.4 kg / 2.4kg [—
2.0 / 2.0 / 2.0 /
/ 4 4
- (30-35 g/d /| (28-32 g/d /1 1(24-26 g/d
1.5 15 7 T 1.5 7
7
Z
1.0 1.0 1.0
0 7 14 21 28 35 42 49 56 63 70 77 84 91 98 105 0O 7 14 21 28 35 42 49 56 63 70 77 84 91 98 105 0O 7 14 21 28 35 42 49 5 63 70 77 84 91 98 105
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Supply of NE in MJ/d
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1

8 15 22 29 36 43 50 57 64 71 78
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85 92
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=M 2 99% HtEf| 2| ot ®| A 7}
1) 97| M| H-> 90% HHEi| 2| o} H| A
2) 2 X AFE> 6-7% X| A
3) 25 A = (Fumigate)™> 1-2% N| A
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3= & 1.80 2.51 2 .31
(mg/m?3)

sE4d =& 201 .290 .265
(mg/m3)

Bacteria 132 201 177
(CFU X 103/m3)

Bacteria (O 24) 82 122 109

(CFU X 103/m3)
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0[] BFEF %
Reference Tt =0|7| PN [ Th S o|™ X}O|| FCR 7HM, %

Smith et al.,, 2004 A= ZAAl 6 93 ADG, ADFI 2.1
Duttlinger et al., 2008 H| ZHA 26 79 - 3.1
Duttlinger et al., 2009 H|= 1Al 24 78 ADG 2.6
Bergstrom, 2011 Exp.1 =M A Al 9 79 ADFI 2.2
Bergstrom, 2011 Exp.1 4 H/E5A 35 65 ADG, ADFI -1.6
Bergstrom, 2011 Exp.2 H| & Al 25 83 - 0.0
Bergstrom, 2011 Exp.2 H| = H/5A 53 82 ADG, ADFI 5.7
Bergstrom, 2011 Exp.3 H| = H/5Al 63 83 ADG, ADFI 04
Myers et al., 2010 H| = ZAAl 28 75 ADFI, F:.G 3.9
Myers et al., 2010 H| = Z4Al 43 87 ADFIL F.G 4.9
Average 2.9

Ae=: 67 H4=01J], 9.2-31.5mm 50|+ 0| =&, A= A=
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@ =507 =0l = FOR XH0|7 i S
HAIHI=
ADG 843 788 769
ADFI 2.69 2.56 2.68
FCR 3.19 3.24 3.48
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0 13 26

XI|Eot5E+

HNAIHIS 113.0
Eot= MS 113.0
S=HS 126.0

MEEXI0l/F -
£ 2 At=H| X0l

Jenreea. 4 SO L e i A S e B B A F ALY

(25%)
113.7

110.5
126.5

6,566
-401
-7.7

(50%)
113.3

105.8
122.2
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285 2.92
2.8 2.7 . 2.78
25 | /,/;78
2.6 - 2.65

N

IN
N
N
O]

Feed Intake ( kg/d)

2.2
—o— Females
2 Entire males [
1.8 —— Castrated males |
1.6
1.4 I I I I |

60 70 80 90 100
Live weight (kg)
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//D/ A 7AN —A
A
A
A
- R —— ADG = 925 g/d -
= = ADG = 825 g/d
s~ ADG = 725 g/d |
25 37.5 50 62.5 75 87.5 100 112.5

Live weight (kg)

(mixed males and females)
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1400

3o

1200 -

1100

:

a0

GMO en kgfj

FO0

600 -

500 - . . : : _
10 15 20 253 30 35
CMI énergétique an MJJj

¥ =-0.8616x*+ 66.785K- 167 .92 y=-1.1514x%% + T6.657x- 230.61 ¥ = -L.7267x'+ 107.14x- 544,88
R =0.5443 RZ=0.5B61 R?=0.6006

#Male castré (301)  MFemelle [442] 4 Mdle entier (176)
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&y &=0l 0& FCR X}0| -
- OILX &H 0l 02 FCR

420

I

ICen kgfkg
[ %]
i
=

220 4

1.70

10 15 ;[ 25 30 35
Ch énergétique en M|

y = 000162 - 0.0437x+ 2.7793
R = 0.2106 ¥ = 0.0026x2- 0.0761x+ 29119 y=0.0038x2-0,139%+ 3.5277

RE=0.2699 RE=0.2365
+ Male castre (201} W Femelle (442} 4 Mile entier [176)
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Statistical

Test
MF 2k (g/d), Exp 1 2,450 | 2,380 | 2,210 | 1,980 p <0.001
MF2F (g/d), Exp 2 2,500 | 2,420 | 2,260 | 2,000 p <0.001
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ADG 94 92 91 92 94
ADFI 2.67 2.66 2.73 2.69 2.70

FCR 2.85 2.93 3.02 2.93 2.88

Ms,kg 1234 117.8 113.2 118.1 119.9
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The future of pig production by

2025 is 2:1 feed conversion
Is it possible to achieve such dramatic reduction in feed conversion

ratio by 2025? Yes, if we identify the causes that do not allow
commercially raised pigs to reach their full genetic potential.

By Aidan Connolly, vice president, and Russell Gilliam,
U.S. swine business manager, Alltech, rgilliam@alitech.com

Imagine what could
be achieved in pig
production with 1.4 milion
tons of extra pig feed globally.
That's the impacta 0.01
reduction in feed conversion
rate would have on the
industry. The pig industry
aready has made a gradual
genetic improvement over
time on feed conversion rates:
6:1,4:1,31 and now 27:1,
As genetics continue
to advance, the entire pig
industry should be able to
reach a feed conversion of
21assoonas 2025, Ina
global context, this means
we would be able to feed
5 milion more pigs with the
same feed or make pork

more economical, ensuring its

availahilty to an ever-growing
world human population.
This may be difficult
today to envision amid our
current state of expensive

feed costs and downward
pressure on pig prices that
are pulling profits down.
Pig operations are already
efficient, but there are gaps
between genetic potential
and commercial pig
performance. So, is reaching
a 2:1 feed conversion

rate by 2025 & dream or

a reality? We estimate

that today's producers

are losing as many as 40
points of feed conversion
through five barriers as
highlighted at Altech's
29th Symposium in May.

a hyopneu-
moniae, and PEDV
A recent study
estimated that porcine
reproductive and
respiratory syndrome

(PRRS) costs the pork
industry US$664 million
per year — $1.8 million
per day or $114.71

per sow annually. The
previous study in 2005
calculated PRRS losses
at $560 million annually.

In another study, it was
estimated that porcine
circovirus type 2 costs the
U.S. swine industry $3 10
$4 per pig and, in extreme
cases, as much as $20 per
pig because of increased
martality rates and reduced
growth performance of
infected pigs relative to
pigs of higher health.

Mark Fitzsimmons,
Swine Graphics, said in his
presentation that PRRS is
slili ‘beating us up’ after 25
years of dealing with the
disease, There is a need
to retain the ability to use
antibiotics therapeutically
but also a need to reduce
dependence on the use
of growth promotant

antibiotics, Achieving

this will require leaming
how to better manage the
health and nutrition of the
pigs we are raising by
looking at alternatives.

In another study,
conducted by North Carolina
State university, swine
influenza, mycoplasma
hyopneumeniae and PRRSV
were ranked the top three
disease challenges in the
finishing herd among U.S.
pig operations. Swine
influenza was cited as
a health challenge in
the finisher for 18 of 19
companies surveyed with
an average rank of 3.1,

easing feed utilization
and the use of NIR and
chemical analyses of feed
helps to more accuralely
target the pig's nutritional
needs and improve

feed conversion ratios.
Enzymes may also allow
reduction of nutrient levels
fed yet maintenance of

optimum performance.

In addition, mycotoxins

often stand in the way of

improved feed conversion
ratio as they continue to
plague pig producers

1} Pig operations are already
efficient, but there are gaps
between genetic potential and
commercial performance. {{

Finally, porcine epidemic
diarrhea virus (PEDV) is
another virus that can often
affect feed conversion rates
in pigs. PEDV is most serious
in neonatal piglets where
morbidity and mortaiity can
be 80 10 100 percent,

“We continue to place pigs
in situations where their health
status puts them so close
to the edge, all the time,”
sald Fitzsimmons. “What we
are missing is how o feed
pigs when they get sick”

globally by reducing
performance and increasing
resistance to disease
challenges by compromising
the immune system,

In swine, there is a higher
sensttivity fo contaminated
feed, and feed avoidance
is a common symptom of
mycotoxicoses. For gestating
and lactating sows, where
feed intake is compromised,
symptoms such as immune
suppression, reduced ability
to absorb nutrients from

the gastrointestinal tract
and reduced utilization of
proteins in the body are
more common. Zearalenone,
a particular concemn

in breeding sows, can
result in abortions and an
increased number of non-
productive sows. The cost
of lost productivity from
this has been calculated
10 $4 per sow, per non-
productive sow day.

Some mycotoxins — for
example zearalenone —
are transferred in milk and
might affect the piglet. If
quality of feed for sows
i suspect, an effective
mycotoxin absorbent should
be added to the diet.

-ampylobacter,
Clostridium
Gastrointestinal
challenges can also affect
feed conversion ratios
and continue 10 pose a
risk to not only animal,
but human health. Some
pathogens pose no risk 1o
the animal but can pose
arisk to food safety. The
same can be said for some
pathogens that do not affect
human health but cause
reduced performance
or increased death loss
in swine production.
Itis time to better

)|
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