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The Influence of Phase Feeding Methods on Growth Performance, Meat
Quality, and Production Cost in Growing-Finishing Pigs
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ABSTRACT

This experiment was conducted to evaluate the
characteristics,

influence of phase feeding methods on growth performance,
pork quality, and economical efficiency in growing-finishing pigs.

carcass
A total of 120 crossbred pigs ([Yorkshire x

Landrace] x Duroc), average initial body weight 25.23 +£2.66 kg, were allotted to 5 treatments by body weight and sex in a
randomized complete block (RCB) design. Each treatment had 6 replicates with 4 pigs per pen. The treatments were 1) A (fed
late weaner feed during whole phase), 2) B (fed late weaner feed in growing phase and grower feed in finishing phase), 3) C
(fed grower feed during whole phase), 4) D (fed grower feed in growing phase and early finisher feed in early and late finishing
phase), 5) E (fed grower feed in growing phase, early finisher feed in early finishing phase and late finisher feed in late finishing
phase). Commercial diets bought from private feed company were used for this experiment. During the early growing phase (6
wks), treatments A and B showed higher growth performance than that of other treatments (P<0.05). However, growth performance
tended to be similar among treatments at 10 wks after feeding and there was no difference in time of market weight (13 wks).
Moreover, blood urea nitrogen (BUN) concentration was lowered in treatment E than other treatments during whole experimental
period (P<0.01). Carcass characteristics and pork quality were measured when body weight of pigs reached at 110.33 +2.1 kg.

Days to market weight (110 kg), quality grade, pork color,

and pork pH did not show any significant difference among

treatments. These results suggested that phase feeding based upon growth stages of pigs showed no detrimental effects on growth
performance and the pork quality. Moreover, feed cost was saved approximately 37% by phase feeding method without delaying
of days to market weight compared to general conventional feeding method (B) of swine farm in Korea.
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HAAF 2522+£0.04kgdl A9 23 ([Yorkshire x Landrace]
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Table 2. Chemical compositions of experimental diets

Chemical Composition Weaner feed

Grower feed

Early finisher feed Late finisher feed

ME (kcal/kg) 3550.00 3600.00 3450.00 3450.00
Crude protein (%) 21.00 18.50 15.50 14.00
Crude fat (%) 4.00 4.00 4.00 4.00
Crude ash (%) 8.00 8.00 8.00 8.00
Lysine (%) 1.30 1.10 0.70 0.65
Ca (%) 0.70 0.60 0.40 0.35
P (%) 1.20 1.30 0.80 0.75
AtEHE A kg ARRH] P13 110kg BEAY7AAE] AL ste] @z Yo AT a2 W AR AF 227t
SHE 47 Atete] AeER vlasith Ald AR kg 70T o]2%l& W Aol WAl & 7AgH FAE 343
G A HALS AWtgEETl FEEHE PHoR A o Ag Tkl diulste] RS (%)= AHESHT
Aol 89 20099 1€ ~20099 497h49] 7 @A A E
MA BA Jugrts 71Eo 2 Atetsd 5 stEEM 2 SHEA
4, SEEN AR dutRAE (AE, 7, 2, =AW, 238
AL AOAC(1990)9] wWiol wel AAsteict. FARAL
1357k &4, H187] AFSAE F8 3 24 AgdEE g7 SAS(2006)9] UdHAERE (GLM)S o] &3t FHE AR
AT 11033 +2.1kge] H5E 658 (45 22 37F) 5 3055 U foA A4S AAson, Adddr =9s 29
Mibstel B35 $ 53 npA 9 B9 dAS o TS AF G d9 Ha FA(LSD) theHAW s As Az
ato] §ARAo] o] &8l IukEARE-E AOAC(1990) ¥ & Hlusdn AR AdE 1578 Agd9z2 foAt
o] Zate] EAsAT} 91 % P<0.052, 1= 37t 918 A4 P<0.01Z e
Ui
(1) =N S2
AT 11033 £2.1 kg2 A3 H|&E 3079 EAGHS A1 9 &
=54 SagAtel s SA A

(2) =4 /pH

AR AIZRe] Aol wE 543} pH Wl =5 oS
aste] £ & 2A17HS initial 2 A4Sk o3 1.5hr, 3hr,
6hr, Ohr, 12hr, 24hr B3} A 47 ZAsgen S42
Chromameter (CR-300, Minolta Camera Co, Japan)E ©]-8-3}4
CIE L*, b*, a*3t& S48 54< pHE pH meter (Model
720, Thermo Orion, US.A)E °]-&3dte =4 3o}

M= (shear force value)

TATE N2CE /M9 & 489 29 AH7(AF 1.27
cm)E ARE Foke] (A W ytetA), ofF 54717
(Series IX, Instron Corp, USA)Z 953 ARE 9453 =3
FHoz A% o B2d A I VS SsAL
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Table 3. Influence of phase feeding methods on growth performance

Criteria AV B c DY E" SEM”

Body weight, kg

Initial 25.20 25.23 25.20 25.22 25.25 0.52

3 weeks 4121" 41.93" 39.41™ 39.02° 39.12¢ 0.69

6 weeks 56.61 58.16 54.75 55.33 54.92 0.95

10 weeks 84.39 84.35 83.43 80.86 83.84 1.09

13 weeks 107.88 106.76 106.25 102.65 107.10 1.18
ADG, g

0~3 weeks 762" 795" 677" 657 660° 17

3~6 weeks 733 773 730 776 752 22

0~6 weeks 748 784 704 717 706 14

6~10 weeks 992 935% 1,024 912° 1,033 16

10~13 weeks 1,119 1,067 1,087 1,038 1,108 16

0~13 weeks 909 896 891 851 899 11
ADFL g

0~3 weeks 1,345 1,369 1,281 1,341 1,343 23

3~6 weeks 1,648 1,764 1,561 1,825 1,642 50

0~6 weeks 1,497 1,567 1,421 1,583 1,493 33

6~10 weeks 2,133 2,258 2,105 2,275 2,399 61

10~13 weeks 2,792° 3,194° 3.211° 3,200° 3,404° 66

0~13 week 1,979 2,146 2,039 2,160 2,197 36
G/F

0~3 weeks 0.568" 0.583" 0.529° 0.492° 0.490° 0.010

3~6 weeks 0.448 0.437 0.477 0.425 0.465 0.013

0~6 weeks 0.501° 0.501° 0.499° 0.453° 0.476™ 0.008

6~10 weeks 0.470® 0.420° 0.495" 0.408" 0.436™ 0.013

10~13 weeks 0.405" 0.335° 0.338" 0.325 0.328" 0.008

0~13 weeks 0.462° 0.418" 0.438® 0.395° 0.410° 0.007

A: (fed weaner feed during whole phase)

B: (fed weaner feed in growing phase and grower feed in finishing phase)

C: (fed grower feed during whole phase)

D: (fed grower feed in growing phase and early finisher feed in early finishing phase)
E: (fed grower feed in growing phase, early finisher feed in early finishing phase, late finisher feed in late finishing phase)

? Standard error of mean.

abe

27 B¢t 22 AlEE dolstloy v A4S Hoen, o
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olget A A ARl ZAA e (P<0.05). ©]
Smith % (1999)9] A& o] oly#] o] 719} Hansen 5
(1993)2} Baker % (1975)9] A& Ul 273 o] dwd g
Fo] S —H&EY] Al AR S FaAzte 2ot A
3k Axto|t}, I, o] T (1990)9] AFME w7 Tl

o

A gero] 13.5%% AR 15.5%% ALEE Fo8l9e o F
At ke dFSAF AR T A9 Zols} A

Means in a same row with different superscript letters were significantly different(P<0.05).
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RolAw AAH AFIA QoiE Fol7t glrka BEHw
2 ATINE 2o 9P T AT WA G%2
g @A FoIel 43 Aol 27 A g,
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(Fuller 5, 1979), 433 % i«] AW FAel Fojeitia B
5%t} (Whang 5, 2000). & Ayt A
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1995). &3}, Enfrgh & (1990)2 <
Aol Z7tsld o OJ\EHxU\,] stfo] 7rAdthal
ot A3 Al 40} F471 (6 5471 AEE
a]:rL C, D, Eﬂzl/\/] thj/ko] rﬁ}u El ‘/F
= AEE g ﬂﬂ? A B EE} W/WOE'
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AT D¢t
20 P A= ARE &M %ﬁﬂ—? At 5
olgt AH#] B AT
(P<0.01).

AtFA Y] AREAE Alas] BY §A4719F HS5
AdsA el glo] ztol7k Al %A BUN 4= <]
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HH7HE A&ste] ANe ZeHAT 110kg 7 HlSE R
AFEH] S A, B, C, D9 o2 Aldid Age Al
woldt E Aol v ZH7h 51,2409 (54.22%), 35,1349
(37.19%), 17,1729 (18.18%), 7,275 (7.7%)°] F7/HH o2 4
SEA AY A7) 54 T AR TS A ATelA
151kg$ 1, E A7+ 169kg® AN TR o 10%7} T
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Table 4. Influence of phase feeding methods on BUN concentration

BUN (mg/dL) A" B" c” D" E’ SEM”
Initial 13.50 13.50 13.50 13.50 13.50

3 weeks 16.73%° 18.20* 13.50% 12.98¢ 12.98° 1.09
6 weeks 15.08" 18.42° 11.23° 10.07° 12.47° 1.49
10 weeks 18.43" 13.05™ 14.07° 11.85" 10.92° 1.31
13 weeks 23.78" 18.87° 18.33° 12.88° 11.75° 2.19

" Treatments are the same as described in Table 3.
Standard error of mean.

abc

Means in a same row with different superscript letters were significantly different (P<0.05).
Means in a same row with different superscript letters were significantly different (P<0.01).
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Table 5. Influence of phase feeding methods on economical efficiency

Criteria A B” c’ D’ BV
Body weight gain, kg/head
0~6 weeks 3141 32.93 29.55 30.11 29.66
6~10 weeks 27.79 26.19 28.68 25.54 28.93
10~13 weeks 23.49 22.42 22.82 21.79 23.26
0~13 weeks 82.68 81.53 81.05 7743 81.85
Feed Intake, kg/head
0~6 weeks 52.38 54.16 49.73 54.78 51.65
6~10 weeks 49.77 55.43 55.48 55.26 58.54
10~13 weeks 48.85 55.29 56.19 55.38 58.68
0~13 weeks 151.00 164.87 158.40 165.42 168.87
Feed cost” per weight gain, won/kg
0~6 weeks 1,365 1,315 1,039 1,107 1,100
6~10 weeks 1,663 1,395 1,206 1,066 997
10~13 weeks 1,931 1,625 1,623 1,252 1,180
0~13 weeks 1,696 1,512 1,288 1,170 1,103
Total feed cost per pig, won/head
0~6 weeks 48,633 50,286 32,767 36,093 34,034
6~10 weeks 46,216 36,523 34,579 27,222 28,839
10~13 weeks 45,360 36,429 37,027 27,279 27,437
0~13 weeks 140,208 123,237 104,374 90,595 90,310
Total feed cost per pig, won/head (reached 110kg BW)
145,704 129,614 111,652 101,755 94,480
Feed cost per weight gain, won/kg (reached 110kg BW)
1,718 1,529 1,317 1,200 1,115
Days to market weight (reached 110kg BW)
93.1 94.0 94.4 97.1 93.6

Y Treatments are the same as described in Table 3
? Weaner feed : 928.52 won/kg, grower feed : 658.92 won/kg, early finisher feed : 492.60 won/kg, late finisher feed : 467.60 won/kg
by feed companies.

13} Table 6 Wb 54 3 &F SERA23 A 6.2
Be] swol FAA R YA yepA Rt A2t oAk o 6.1
A gtk B Al Ad YA 9 g 19 6.0
AEFOE T 5% §4 579 P e fle Aew 5.9
Atz h - 5.8
= & £89 pH W3E Fig 1] YeRRQITE A 28 57
ol THY 5o AZH Sle =g 4714 56
ARGl o] sk Aol FrhEe] 5] pHIL FHasH 55
€tk ofd@ pH Ashs =5 4, 5o A deiek AR Obr 15hr 3hr  6hr 9hr 12hr 24hr
A5 (Warris 5, 1995), 714813489 &% 4% (Bendall post-slaughter
& Swatland, 1998)°l ¢J3] &S Wde=rhn HAHGIT =59 _ _
A% pH Asle 280 g 722 waAA §29 §3 Fig. 1. Influence of phase feeding methods on pH
2 2Q33 FNY RF $ES UL WA B4 Fus of pork
A wolA #v] AnHoz PSEESo] WA Uil James KA -uIS71e) Amidel Wilel Ege Ko vHE IF
(1972) pH7E 8.0 o] & wf #ajeilol HolErka nuslyl & Avuw 4 avge 17 FlARE AdaE Fd
o, 2 A e B2 @R dgonz AAHOR  J|FOE Van der Wal 5 (19952, % Folub £& AF
=% pHE 6.0 vThS UERiITh BAAT AT fo03 stress2 A% Al @ Mo g Tl WAl o8 £
b ubgEkA estont o) vl sl oA S Alo] WMATkn F9a, Offer F(1989)& SYIHO2RE pH

7} pHO) Wl Q&S wAA FETHE Szabo 5 (2001)9] B A ZUARES W Fies Aargoerd w7 W At
e} fAbeh AR Alg T FS S7HA KA wigtA "ty Rusksith 17]9 HE
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Table 6. Influence of phase feeding methods on pork quality

Items AP B c’ D" E" SEM”
No. of carcass 6 6 6 6 6
Moisture, % 71.50 72.43 72.29 72.80 72.54 0.17
Crude protein, % 23.03 23.06 2243 22.58 22.96 0.11
Crude fat, % 4.88" 3.04° 3.25° 231° 2.01° 0.30
Crude ash, % 1.33 1.32 127 1.33 1.41 0.02
CIE color (Oh)”

L* 44.15 43.73 4435 46.02 45.19 0.58

a* 1.41 1.29 1.92 2.40 1.93 0.21

b* 5.00 4.78 5.32 5.66 5.35 0.14
CIE color (24h)

L* 49.83 50.99 50.27 50.54 48.85 0.40

a* 420 4.07 4.41 4.10 3.59 0.25

b* 7.23 7.30 7.54 7.03 6.87 0.14
Shear force, kg / 0.5inch’ 3.13% 3.24¢ 3.24¢ 3.10° 3.21% 0.02
Cooking loss, % 33.77° 33.65° 34.33% 36.03° 35.06% 0.32
Carcass grade” 4.8 4.4 4.6 4.8 4.6 0.11

Y Treatments are the same as described in Table 3.
Standard error of mean.

) CIE L : luminance or brightness (vary from black to white), a: red-green component (+a=red,

(+b—yellow —b=blue).

® Converted to a numeric : carcass grade = quality grade + yield grade
Quality grade: 1+ =3, 1 =2,2=1,3 =0, yield grade: A=3,B=2,C=1,D=0

* Means in a same row with different superscript letters were significantly different (P<0.01).

* Means in a same row with different superscript letters were significantly different (P<0.10).
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O 7 5 et (P<0.05).
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