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The Pig: High lean gain J§: HERX

Remarkable

changes! EZE2211 !

1950 2015

" W-F ADG 550 g; FG 3.5 W-F ADG 700 g; FG 2.6
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Current status of sows TFEIUIR

* Sows have substantially been improved for high
prolificacy during the last 50 years.

o TEIIEL0FEH, BEFER & EEAE /I IRIG AT P .

According to PIC, genetic potential:
25 PSY in 2000
30 PSY in 2015

Year

NASS-USDA. 2010. http://quickstats.nass.usda.gov
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Current status of sows TFEIUIR

* Each fetus grows faster than before!
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Current status of sows TFEIUIR

Thus, the pregnant sows today produce more and faster
growing fetuses compared with those in the past!
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Current status of sows TFEIUIR

* Produce more milk than before!
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Current status of sows TFEIUIR

* Probably produce more than dairy cows!
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Current status of sows TFEIUIR

Thus, the sows today
produce more and faster
growing fetuses, and
produce more milk
compared with sows in
the past!

A, AR ETEHE AL A
b, RILBES, ARKEE
PR, Hre 0 R

}

\

NC STATE UNIVERSITY DEPARTMENT OF ANIMAL SCIENCE



Current status of sows TFEIUIR

The sows now are different from the sows in the past!
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Topics of my talk todays... & R IR IR KT R...

I will talk about
challenges and opportunities
in sow feeding during pregnancy.

FORF PR TS IRFR 2B R AL 2 AN Bk

Q: Has our feeding program evolved as well?
BATHR BB 715 ?
Q: Are we feeding sows adequately today?

BATSRERHERE TG ?




Pregnancy ¥E4R

Two big changes occur during gestation !
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Pregnancy ¥E4R

e Fetal growth occurs mostly during late gestation.
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Pregnancy ¥E4R

e Mammary growth occurs mostly during late

gestation. “’LH%**JK_ ﬁﬁﬂfﬁﬂ)&): ﬂ

d 45 4 d 90 PR 112 =

"

Ji etal., 2006. J Anim Sci. 84:579-587
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Pregnancy ¥E4R

e Mammary growth occurs mostly during late

gestation. FRAEK FE K ELETIRE .
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Pregnancy ¥E4R

Thus, two big changes occur
during LATE gestation |

A, R R AETEGE IR 5
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Pregnancy: Challenges 1E9%: Bk

Therefore, insufficient feeding of sows
during late gestation can causes problems...
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Pregnancy: Challenges 1E9%: Bk

Then, how do we feed sows during gestation?
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Pregnancy: Challenges IFUR:

Fetal growth it JLA K

McPherson et al., 2004. J Anim Sci. 82:2534-2540

NC STATE UNIVERSITY DEPARTMENT OF ANIMAL SCIENCE



Pregnancy: Challenges 1E9%: Bk

Fetus on d 60 Jiii)L60K F

Kim et al., 2009. J Anim Sci. 87:E123-E132
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Pregnancy: Challenges 1E9%: Bk

Insufficient nutrient supply to support the growth of all
fetuses during late gestation?
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Pregnancy: Challenges 1E9%: Bk
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Pregnancy: Challenges 1E9%: Bk

Insufficient nutrient supply to support the growth of all
mammary glands during late gestation?

E IR AN E FES AT AR LIRS T A 7
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Pregnancy: Challenges 1E9%: Bk

Insufficient nutrient supply to support the growth of all
mammary glands during late gestation?

E IR AN E FES AT AR LIRS T A 7
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Pregnancy: Challenges 1E9%: Bk

Oxidative damage to DNA increases during perinatal period
[ HHIDNASE 1 753 D 28 ]
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Pregnancy: Challenges 1E9%: Bk

Oxidative damage to DNA increases during perinatal period
[ HHIDNASE 1 753 D 28 ]
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Pregnancy: Challenges 1E9%: Bk

With increased oxidative stress, antioxidant availability reduces
during perinatal period

BB LTI, [R5 5E 7T
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Pregnancy: Challenges 1E9%: Bk

Increased oxidative stress is negatively correlated to
reproductive performance of sows

BB -5 17 Je ZIH 1 BE 2 DU

8-OHdG on L 3, ng/mL

°©S o o o e =
©o M b o ® ©
1 1 1 1 [ |

10 11 12 13 14 15
Born alive

-q
(o)
o

Zhao et al., 2013. J Anim Sci. 91:5848-5858

NC STATE UNIVERSITY DEPARTMENT OF ANIMAL SCIENCE



Pregnancy: Challenges 1E9%: Bk

These problems are partly due to insufficient
nutrient supply to sows during late gestation.

X8 i) @A oy B R E BB = 7R g A e Fral

— Failing nutritional supports for fetal and
mammary growth #A &% I EHEE 77 SRR L

AEINZE GRS
— Causing metabolic burdens to sows 5l EEE ]
R
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Nutrition of sows BT} =EFF+

Suggestions! i !

Phase feeding or top dressing additional
proteins during late gestation

SRR MR IR AT B B MR IR B ML B 2

Why? ft42
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Nutritional strategy for gestating sows

SRR BRI S F7 RS

The true ileal digestible lysine needs of gilts
before and after d 70 of gestation (g/d)

16 -
12 - O Protein accretion
B Maintenance
-
T g - ) | 1334
4 - » 513

0 - e |

Before d 70 of gestation  After d 70 of gestaion
6.83 g/d 15.26 g/d

J Anim Sci 2009. 87:E123-E132:Rev Brasil de Zootecnia 2010. 39:303-310
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Nutritional strategy for gestating sows

SRR BRI S F7 RS

Procedures used to calculate requirements: 7 K 27

1. Fetal tissues were obtained (carcass, GIT, liver, etc) on different days of
gestation. SRAEKENR AN A IO AG JLALSY CHRTE, WALIE, FENEZE)

2. Composition of nutrients (protein, amino acids, fat, etc) in these tissues
were measured. M€ | IXLEHALAREFEN T (EAR. 2R B S
3. Changes in the amount and composition were determined during different
stages of gestation. TEGEGRIIA R P Bx I AL i & = A db AT 1
M7 -

4. So all values presenting here is based on actual nutrients accreted in tissues.
So | can call them similar to TID values. T LT HE BRI E 22 5L T LR
FE A AL . IR AT DR E 1R T B Se R i v A e

5. Same for mammary glands and maternal body. [F]#£i&E F T FL R A B

Kim et al., 2009. J Anim Sci. 87:E123-E132
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Nutritional strategy for gestating sows

SRR BRI S F7 RS

* Protein accretion in fetuses mostly occurs during late

gestation. i ) LAY AR H BT UTAR 35 Bk AR AE IR Y e 3
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Nutritional strategy for gestating sows

SRR BRI S F7 RS

* Protein accretion in fetuses mostly occurs during late

gestation. i ) LAY H BT YT 35 Bk A AE Ik Y e 1A

AA, mg/d dOto70 d70toF Fold increase

Lys 19 283 15
Thr 10 162 16
Trp 3 56 19
Met 6 92 15
Val 13 211 16
Leu 20 332 17
lle 9 142 16
Arg 16 317 20

(BW at d 110: 1.47kg)
Kim et al., 2009. J Anim Sci. 87:E123-E132
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Nutritional strategy for gestating sows

SRR BRI S F7 RS

* Protein accretion in mammary glands mostly occurs

during late gestation. FLARH & H TR 2 x4
YR 5 .

120 7 Protein gain: 0.14 vs. 3.41 g/d
| 24X increase!!
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Kim and Wu. 2009. Amino Acids. 37:89-95
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Nutritional strategy for gestating sows

SRR BRI S F7 RS

* Protein accretion in mammary glands mostly occurs
during late gestation. FLARH & H TR 2 x4

FEUEYR 0.
AA, mg/d d0to70 d70toF Fold increase
Lys 11 256 23
Thr 6 145 24
Trp 2 40 20
Met 3 68 23
Val 8 194 24
Leu 12 286 24
lle 6 141 24
Arg 9 209 23
(Wtatd 110: 300 g) Kim and Wu. 2009. Amino Acids. 37:89-95
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Nutritional strategy for gestating sows

SRR BRI S F7 RS

Ideal protein FLAE & H/H

AA d0to 70 d 70 to farrowing
Lys 100.0 100.0
Thr 79.0 71.2
Trp 14.6 16.0
Met 25.2 27.1
Val 65.0 66.4
Leu 88.3 95.3
lle 58.6 55.5
Phe 50.1 51.8
Arg 89.3 97.9
His 35.9 35.5

Kim et al., 2009. J Anim Sci. 87:E123-E132
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Nutritional strategy for gestating sows

SRR BRI S F7 RS

Sow BW at breeding

KIM MODEL FOR
GESTATING SOWS

Mammary gland (n)

Suggested AA Requirements
Gestation 0-70 70-F
Lys 3.69 12.18
Thr 3.60 8.75
Trp 0.67 2.16
Met 0.97 3.45

Val 242 8.60
Leu 3.12 12.42

lle 231 6.82
Arg 3.13 11.54

Kim et al., 2010. Rev Brasil de Zootecnia. 39:303-310
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Nutritional strategy for gestating sows

SRR BRI S F7 RS

KIM MODEL FOR By the number of fetuses
GESTATING SOWS

70 to farrowing

Fetus # 6 9 12 15

Lys 15.05 15.09 15.13 15.17
Thr 10.92 10.88 10.83 10.79
Trp 2.27 2.34 2.42 2.50
Met 3.94 4.02 4.10 4.18
Val 9.59 9.78 9.96 10.15
Leu 13.58 13.93 14.28 14.64
lle 8.42 8.41 8.41 8.40
Arg 14.58 14.68 14.77 14.87

Kim et al., 2010. Rev Brasil de Zootecnia. 39:303-310
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Nutritional strategy for gestating sows

SRR BRI S F7 RS

KIM MODEL FOR By the number of MG
GESTATING SOWS

70 to farrowing

MG # 12 14 16 18

Lys 14.74 15.13 15.52 15.90
Thr 10.63 10.83 11.04 11.25
Trp 2.35 2.42 2.48 2.55
Met 3.99 4.10 4.20 4.31
Val 9.64 996 10.28 10.60
Leu 13.81 14.28 14.76 15.23
lle 8.19 3.41 8.62 3.84
Arg 14.49 14.77 15.06 15.34

Kim et al., 2010. Rev Brasil de Zootecnia. 39:303-310
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Nutritional strategy for gestating sows

SRR BRI S F7 RS

e In feeding sows with 30 PSY, different quantity and
quality of nutrients (especially amino acids,
antioxidants, etc.) are needed depending on

- # of fetuses and mammary glands during late
gestation (phase feeding or topdressing)

 FEPRFFPSY NS0HIBEIERT, 7y ZEAN A E Al ot
B0 LR 2R, EAE

- 1 HEGR TR R iR ) LAD LR ) 2 =
CHr B MR TR ER MDD
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Others to consider AR ZEEE

e Some other factors to consider for sow management.
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Others to consider: Heat stress ﬁ&&‘]ﬁ

e Hyperthermal stress /56N 2
— Summer in North Carolina

34 - ===Hourly temperature in farrowing room
30 «==Hourly temperature in gestation building

30

28
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24 Thermal comfort
one

22
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Hours

Zhao et al., 2013. J Anim Sci. 91:5848-5858
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Others to consider: Heat stress ,m)_hﬁ

e Heat stress during perinatal period affects maternal
nutrition and neonatal growth. [3 = 838N 1R ]

B E SRR R MR IVEKAKH .
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Zhao et al., 2013. J Anim Sci. 91:5848-5858
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Others to consider: Heat stress ,m)_hﬁ

e Heat stress during perinatal period affects maternal
nutrition and neonatal growth. [3 = 838N 1R ]

B E SRR R MR IVEKAKH .
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Zhao et al., 2013. J Anim Sci. 91:5848-5858
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Others to consider: Social stress %t
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Others to consider: Social stress f1&Ef N =t

* Sows in small pens during gestation had reduced
reproductive performance compared with sows in

gestation stalls. g 1A BRREAE /N FIA= B 2 0E
Ae SR T AN YRE=

18 - 14.5
14.0 —
I | 13.5 =
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Zhao et al., 2013. J Anim Sci. 91:5848-5858
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Others to consider: Social stress #t&EE /7

* Aggressive sows in small pens can get higher
oxidative stress. & BRI 5 I RS AE /N A= He 6 3k
EEIENER AR &

12 d 18 of lactation 10
S 10
5 T ] ° 2
< 8 T T g
= T 6 -

T c

o 6 T 3
N 4 £
Y4 o
(D]
g ’

0 0

H L H L

Zhao et al., 2013. J Anim Sci. 91:5848-5858
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Others to consider: Endotoxin HNEZ%

Litter weight gain, kg/d

Endotoxin stress during perinatal period affects
maternal nutrition and neonatal growth (4 x 30 pg
LPS/kg BW). [ N B 23 MU W SR Uk BEFE 5 57
ﬁgﬂﬁ)btﬁéo

==

L

CON LPS CON LPS
Kim et al., Rev Brasil de Zootecnia 2010. 39:303-310
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Others to consider: Mycotoxins EFE &=

 Low MT cause problems by damaging MG, fetal
health, and reproductive outcome. {77 & 1 & H &

2] MBOARFLAR, AR ) LI ZFH 2 %

10000 - P<0.10 0.35 - P < 0.05 3.50 b < 0.083
= = 0.30 3.00 e
> 8000 - & "~
o o 0.25 ‘s 2.50
E 6000 E 0.20 - Transfer of AF from § 2.00 -
= 4000 - ‘% 0.15  feedto milkin pigs: S 1.50 ﬁ
i S 10 028% = 100 Bub :
c 7 ® 0. = 1. ubsequent parity
$ 2000 < 005 . 0.50 u
0 | 0.00 0.00
AO A150 AO A150 A150
Colostrum Milk Milk

Weaver et al., 2017. Unpublished
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Conclusion Zit

e In feeding sows with 30 PSY 1EMEFEPSY N30 B4 Bt

e |Increased requirements for nutrients (especially
protein/amino acids, antioxidants, minerals, and
vitamins) during late gestation: phase feeding or
topdressing of ‘Sow Pak’ (?) fEITURIEHA, EFFR
i OtH2EA b/ 2R PLEest]s i pi M
et zm) o BB ECRMA R B TR R

e Consider avoiding heat stress, social stress, endotoxin
stress, mycotoxin stress in sow management. {FEE}E
BRI, L R R RN, AN,
B & N IO 1R 5 2 NI
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Thoughts? Questions?

Thank you



