Practical diet considerations to optimize
profit in growing-finishing pigs
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Grow-finish research:
FRIEERE I
- Takes time #iHy
= Fewer experiments per year
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| - Need to find small differences
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- Takes large numbers
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§ - Capturing feed use is difficult
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Areas of research and concern for finishing pigs should be
approached similarly to how diets are formulated
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1) Energy density g &EiRE

2) Lysine:calorie ratio
R ERREELL

3) Amino acid:Lys ratios
R T Fh B

4) STTD P:calorie ratio
NERIZER B SREELL

5) Ca:P ratio 5Ll

6) Vitamins & minerals
A IR

7) Feed additives faghann
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Setting dletary enerqgy level

ZEHREEE K}

« Must know how in incremental change in dietary energy
influences:  FEAEHREEEZMUXILLTERERISZD
— Diet cost BRI
— Pig performance (ADG, F/G) ¥EEKMRE (EIHIESE , BALL)
— Carcass criteria (dressing. %, lean %, other) mEiriRgE (B==% , BR%ES)

« Market price to determine value of changes in pig performance
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Influence of energy intake on lean growth
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This figure demonstrates two key points: 
First, slope of the linear portion of the lean growth curve is steaper for younger pigs than for older pigs. This means that for each incremental increase in energy intake, there is a greater return in lean growth at lighter body weights than at heavier weights. Thus, younger pigs have better feed efficiency.
Second, the point where the pig shifts from the linear to the plateau phase changes as body weight increases. In this example, the pig consumed enough energy by 170 lb to maximize lean growth. In many commercial situations today, high lean pigs never consume enough energy to maximize lean growth.



Influence of energy intake on feed efficiency
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Influence of NE on ADG
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Influence of energy intake on ADG
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Impact of increasing NDF on Carcass Yield
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Carcass yield prediction equation

R 57

B3

£

Papers used in regression analysis FT[EH4HTH#8C

First author, year Source!  NDF1% % NDF23, % WP* d Initial BW, Final BW, kg  Yield, %
F—1EE, 4 RIE PR 4L, % PIERERA L2, % T kg WHE KE R, %
Asmus, 2014 J 8.8-20.2 8.8-20.2 0-47 41.0 122.8 71.6-73.2
Coble, 2015 (exp. 1) T 8.8-20.2 8.8-20.2 0-20 38.4 126.0 71.2-72.7
Coble, 2015 (exp. 2) T 8.8-20.2 8.8-20.3 0-24 44.5 132.5 74.3-75.4
Gaines, 2007 J 8.7-15.3 8.8-15.3 0-42 66.1 128.5 75.9-77.1
Graham, 2014 J 8.8-20.2 8.8-20.2 0-24 55.8 126.8 72.8-74.2
Jacela, 2009 M 8.5-15.0 8.4-14.9 0-41 39.0 121.5 75.1-75.9
Nemecheck, 2013 J 8.8-20.2 8.8-20.2 0-17 49.6 129.0 74.7 -75.1
Xu, 2010 J 8.8-15.3 8.8-15.3 0-63 30.0 125.0 75.8-77.0

! Source type: J=Journal, T=Thesis, M=Technical memo.

%ﬁ;@@’ J=ﬁﬂ1:lj, T=T‘//t\,j; sz:ijt%':g%o

2 Range of NDF concentration in dietaryphase before the final phase. RN ERRTIARNDRKRESEE -
3 Range of NDF concentration in final dietary phase before marketing. _-#I&REBRMEENDFRESTHE.
% Range of withdrawal period. #2475

Yield/g 3%, % = 0.03492 x WP (d) —0.05092 x NDF1 (%) — 0.06897 x NDF2 (%)
s —0.00289 x (NDF2 (%) x WP (d)) + 76.0769

!eg;ag?mﬁs.% Soto et al. (2017).
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Predicted carcass yield FRillEBsE==
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Predicted carcass yield FhlEE=R
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Predicted carcass yield FRill BsE==
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Ingredient selection and energy prediction
R SHEE

« Many ingredients can be used. AN&EERNERFIRRES
— NPB (2008a,b); NRC (2012); Stein et al (2016)

« Use consistent methodology to set energy values for each
Ingredient: (FR—EMGARESMEREEE

— NRC equations, INRA software, CVB, others NRCH#2 , INRAZK{4
, CVB , Hfth

— Calculate energy value relative to a reference ingredient 1+EE%Y
. xR RIVEEEE(Goncalves et al.,, 2016b).
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Economic model for optimum dietary energy for

N\

Kansas State | applied
University |3Vi%5

nutrition

growmg-fmlshmg pigs

Section 1. Economics and System performance Section 2 Weight by phase and current distary enargy levels
| Live price, b e Select number of dietary phases 6 |
2 Carsass price, $1b 085
3 Feeder pig cost (50 1b), $/pig 55,00 Current NE, NE (Keallb)
4  Facility cost, $/pig/d 0 b e Keallb unhr Max
5 Cument ADG, Ib 210 { 500 150 1,10 1,083 1,12
6 Curmrent Feed efficiency 2% 2 150 1250 1122 1,087 1437
T Curent carcass yield, % 7300 3 1250 1700 RE 1110 1,153
8 Othercost’, $pig 8.00 4 1700 2100 1445 {118 1164
"Waterinary supplies, feld service personnel, ruickine 5 2100 200 1,150 1126 1110
6 200 2850 1,440 1,17 1,158
Economic evaluation criteria (Live or Carcass) Carcass
Marketing basis (Fixed weight or fixed time) Fired Time Back to main menu Summary of Calculations
Growth curve (enter own values or use default) Dtk
Section 3. Distary specifications
Are yourdits adequate on SID Lys?
Dintary Phase Level  NEKeallb  Cost §Ton NDF, %
Min 1,083 158N T
1,09 168.08 i
L Current 1,104 LA —
1,113 18783 e

% : Economics & System N
Model settings Performance MuErierel EresrEn Lnﬂu fE‘dQ"{
_H‘ﬂ:” L q'élo— o | 4 d



SID Lysine requirement of finishing pigs
EBEXITNERIZ B MRERRITE K E

Exp. Weight, kg g/kg gain
SR = 6 BTHEERENREARE

Main et al., 2008 7 35-120 20
De La Llata et al., 2001 2 27 -120 20
Bergstrom et al. 2010 4 37 -129 20to 21
Srichana et al., 2004 4 34-100 20
Shelton et al., 2009 ‘(\b'v 55-80 20

e 18experiments =20 g/kg gain

= 1820 5 16;=20 g/kgttd B
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SID lysine estimates for PIC gilts from 20 to 120 kg
20-120kg PICEHER R RGNS R ER
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3 Lowest feed cost = -0.000000153xBW3 + 0.0001049xBW?2 - 0.03041xBW + 6.044
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Minimum ratios for other amino acids relative to lysine

Hittu Bl SRR/ \CHl
Weight range, kg AEJLE, kg
25 to 50 50to 75 75 to 100 100 to 135

Isoleucine® R =& 52 52 52 52
Leucine =& 100 100 100 100
Met & Cys ERR&I:-MER 56 56 56 58
Threonine # &8 61 62 63 65
Tryptophan® &£ 18- 21 18 -21 18 -21 19 - 21
Valine #i&®& 68 68 68 70
2 Diets with high leucine (ex. > 140% of Lys) require higher isoleucine (ex. 60% of lysine).

EaES2RHR (10> 140%") FEESIENRSRER (1060 %HIMEES ) .
b Optimal tryptophan:lysine ratio depends on value of weight gain.

%E@ﬁ@&'—i M ERLLGIHR BISERNEFNMERTE
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20

SID tryptophan:lysine ratio at different target

performance levels of finishing pigs
BIEEERRE BirEKeKE MrERF BV R R SMER

Percent of maximum performance, % 55K EF=HEREE 4 %

ltem Il H 95% 96% 97% 98% 99%  100%

ADG “F#HE 17.6% 18.3% 18.9% 19.8%  20.8% 23.5%
F/G kAL 14.9% 15.3% 15.7% 16.1%  16.5% 16.9%
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Optimal Trp:Lys ratio during low profit (below breakeven)
(AENREERERmaRLE (KTFEBSE)

Tryptophan:lysine ratio for maximum profit
R 5 RAK IR €0 S R 2 PR
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$0.00
— -50.20
-
= -50.40
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-51.50 /—\‘TE'HTJ‘I‘ETJ
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Optimal Trp:Lys ratio during high profit
SAEN R EEREREEERLL
Tryptophan:lysine ratio for maximum profit
TR e AP B 8 2 e i R L

15.5 16.5 17.5 18.5 19.5 20.5 21.5

$0.00 T |

— -50.50

=

j:JlE'l\ m-$1.00

» -2-$1.50
e,

j% w"--52.00

TG %' $2.50
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-$3.50 -/ —f-Fixed time
<200 ] s
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Determination of optimum levels of crude protein in

finishing pigs from 110 to 135 kg
110~135 kg BRI REHEASENNE

SR

Carcass weight, kg
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Determination of optimum levels of crude protein in

finishing pigs from 110 to 135 kg
110~135 kg BRI REHEASENNE

3.8 - Linear, P=0.336 Zt
' 3.71 3.71 Quadratic, P < 0.001 — Vit
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Phase-feeding 7y Bt

Lysine requirement curve & R FH K
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Accurate estimates of nutritional requirements are essential to develop phase-feeding strategies and to minimize the supply of nutrients in excess or deficiency. However, in practice, it is challenging to accurately estimate and deliver the optimal concentration of nutrients required for growth.
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Feeding strategies with fewer phases either provide adequate nutrient levels initially, which become excessive later on as nutrient requirements decrease, or provide nutrient levels below the requirements initially and rely on compensatory growth later on when nutrient levels are adequate. Pigs exhibiting compensatory growth utilize nutrients more efficiently and reduce nitrogen excretion, which may be beneficial to improve the overall efficiency of swine production.


J
Estimated Lysine Requirements

) T o
%2 6.5 Maximal growth rate and feed efficiency
] ® 6.0 B A 18 K 25 R A ) FH 28502 e R AR IR I R 75 2K -
Qo 0.000056 x (BW, kg x 2.2046)? - 0.0284
W 2 55 o m « (BW, kg x 2.2046) + 6.6391
?{ % ‘~. Standard for optimal feed cost per kg of gain
i U R (R RA) B LB T R
., € 4.5 > _® _-0.00000015 x (BW, kg x 2.2046)3 + 0.0001 x (BW, kg
% > 40 - -\ 2.2046)2 - 0.0304 x (BW, kg x 2.2046) + 6.0435
a RN
@gz »n 3.5 AN <
ﬁ* 3.0 = PIC, 2016 I T S
He o KSU, 2012 T
(Q’ 2.5 ] \'\.
i 20 | | | | I I |
<
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The equations used to estimate SID lysine requirement of finishing gilts as lysine to calorie ratio were derived from PIC Nutrient Specifications Manual for maximal growth rate and feed efficiency; and from the Kansas State University Applied Swine Nutrition group at for standard lysine levels for optimal income over feed cost. 
The PIC curve is based on a series of 27 trials conducted under commercial research conditions with pigs of the same genetics used in this study.
The KSU curve is based on previous research conducted in the same facilities used in this study. 
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‘Eﬁ!ﬂﬂ!’ . .
: Average daily gain by phase
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In this graph, phases 1 through 4 are represented in the x axis; the response variable is in the y axis, in this case ADG in kg; each colored bar represents a treatment and the respective SID Lys level as percentage of the diet for each phase in on the bottom of the slide.
In phase 1, the 2-phase feeding program had lower ADG compared to MAX or STD feeding programs, because of the lower lysine levels fed in this feeding program compared to the others feeding programs. 
However, in phase 2, the 2-phase feeding program had improved ADG compared to STD and STD/MAX feeding programs, this time because of the higher lysine levels fed in the 2-phase feeding program compared to the other programs in this phase.
Similarly, in phase 3, the 2-phase feeding program had improved ADG compared to MAX and STD feeding programs, because of the higher lysine levels fed in this feeding program.
In phase 4, there was no evidence for differences in ADG across the feeding programs.
Taken together, in the STD/MAX program the poor performance observed in early finishing was followed by a compensatory growth improvement in phase 3, as observed by similar ADG to the 2-phase feeding program even though the lysine level was lower in this feeding program. 
The improvements in ADG observed in this study were mainly driven by feed efficiency, with no evidence for differences in ADFI.


Effect of phase feeding program on overall average

daily gain
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Overall, pigs under the 2-phase feeding program improved ADG compared to pigs under the standard program, and feeding SID Lys for maximum growth in either a full program or a combination of standard in early finishing and maximum in late finishing resulted in intermediate ADG.



Effect of phase feeding program on overall feed efficiency
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Similarly, there was no evidence for differences in feed efficiency across the feeding programs in the overall period. 


_ _
Effect of phase feedmg program onh economics
: ab p = 0.0002
$0.50 - Feed cost per kg of gain
= 150 T 48 5 DR A
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Also, the standard feeding program also resulted in the lowest feed cost per kg of gain across the feeding programs, and similar feed cost per kg of gain was observed for maximum, standard/maximum and 2-phase programs. 


Effect of phase feeding program on economics
B B ] I 7 S X6 R 1) 52 e
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Finally, no evidence for differences was observed in income over feed cost. Although there were differences in feed cost, the difference in growth performance led to a similar IOFC in the 4 feeding programs tested in this study. 
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Average daily gain by phase
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Although this study was not purposefully design to evaluate compensatory growth, the growth performance of pigs under the 1-phase program during Phase 3 and 4 indicates compensatory growth. Compensatory growth results from improved feed efficiency following a period of nutrient intake restriction. In this case, pigs showed ability to counteract previous periods of lysine deficiency by improving feed efficiency when fed adequate levels of the amino acid. Similarly, compensatory growth seems to occur in pigs under the 2-phase program during Phase 3.
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Overall, pigs under the 1-phase feeding program had lower ADG compared to 2- and 4-phase feeding programs, with the 3-phase feeding program intermediate. The feeding programs with either 2 or 4 dietary phases resulted in similar ADG in the overall grow-finish period. 

There was no evidence for difference on ADFI and F/G across the feeding programs. 
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… and F/G across the feeding programs. 


Effect of phase feeding program on economics
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Finally, no evidence for differences was observed in income over feed cost. Although there were differences in feed cost and revenue, the difference in growth performance led to a similar IOFC in the 4 phase-feeding programs. 


Estimated Lysine Requirements

it E R EE
e i P AR K IR 7 K
# =™ 6.0 41 = Maximal growth rate and feed efficiency
% § cc . 0.000056 x (BW, kg x 2.2046)2 - 0.0284 x (BW, kg x 2.2046) + 6.6391
% :-? 50 - '.\ 98.5% of maximum growth rate
w2 45 - m i KA K H 5 98.5 %
g :>. 40 - “m 97.5% of maximum feed efficiency
o 3'5 ™ BRI R97.5%
T »n 3.5 1
He "~ B
H-/; 3.0 - ———a—=
‘% 2.5 -
] 2.0 | | | | | | |
0 20 40 60 80 100 120 140
ol ki, kg BW, kg Knowledge
K- STATE Menegat et al., 2018 forife

Hesean:h am:l xte



演示者
演示文稿备注
The equations used to estimate SID lysine requirement of finishing gilts as lysine to calorie ratio were derived from PIC Nutrient Specifications Manual for maximal growth rate and feed efficiency. The PIC curve is based on a series of 27 trials conducted under commercial research conditions with pigs of the same genetics used in this study.
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Although this study was not purposefully design to evaluate compensatory growth, the growth performance of pigs under the 1-phase program during Phase 3 and 4 indicates compensatory growth. 
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Overall, the 1-phase feeding program resulted in lower ADG compared to the 4-phase feeding program, with 2- and 3-phase feeding programs intermediate. 
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Effect of phase feeding program on overall

feed efficiency
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The 1-, 2- and 3-phase programs resulted in poorer GF compared to the 4-phase feeding program, with the poorest F/G observed in the 1-phase program. 
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Similarly, HCW was lower in pigs under the 1-phase program compared to the 4-phase program, with 2- and 3-phase programs intermediate. 

There was no evidence for differences in carcass yield across the feeding programs, with an average of 73.9% yield. And also, there was no evidence for differences in carcass lean, loin depth, and backfat thickness, with an average of 56.8% lean.



Effect of phase feeding program on economics
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Finally, IOFC was increased in the 4-phase program compared to the 1-phase program, with 2- and 3-phase feeding programs resulting in intermediate IOFC.
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STTD P requirement of finishing gilts for maximum growth

and feed efficiency (Includes use of high phytase levels)
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Calcium:phosphorus ratios gt
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Other minerals and vitamins =ws¥osmmae=

 Vitamins and minerals #4&fg 4=
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Practical diet considerations to optimize profit in
growing-finishing pigs
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Feeding programs and use of
additives in growing-finishing pigs
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