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Strategy to Improve the Productivity of Broilers: Focusing on Pre-Starter Diet

Doo Seok Nam, Jinyoung Lee and Changsu Kong*
Dept. of Animal Science and Technology, College of Animal Bioscience and Technology, Konkuk University, Seoul 05029, Korea

ABSTRACT There are approximately 1,500 broiler farms in Korea, each raising 55,000 birds. Ninety-five percent of the
farms are contracted with Integration Company. According to the Korean broiler performance index, broilers in Korea are
marketed at 32 days with 1.52 kg of body weight. In contrast, the market age and body weight of broilers are 47 days/2.8
kg in the United States and 42 days/2.5 kg in Europe. Because of the younger market age of the Korean broiler, the pre-starter
feed is important. Chicks exhibit poor absorption of dietary nutrients up to 7 days after hatching due to an immature digestive
system and low enzyme secretion rate and activity. At the beginning of hatching, chicks obtain their nutrients from the egg
yolk sac. It is highly recommended that chicks, after consuming the nutrients in the egg yolk sac, are given supplemented
pre-starter feed to increase early growth rates and improve the performance of broiler production. Pre-starter nutrient
requirements are not expressed in NRC, so Korean feeding standards for poultry and commercial breeding companies
determine the nutrient requirements of pre-starter broiler chickens. Three approaches are followed to formulate specially
designed pre-starter feeds for broiler chicks: (i) selective use of raw materials, (ii) proper standards of nutrient supply, and
(iii) application of feed additives such as exogenous enzymes. In the selection of raw materials, those with high digestibility
can be used. The absorption rate of carbohydrates in grains can be increased through feed processing at high temperature
and high pressure. Soy proteins and fish meal can also be added as protein sources. As an energy source, vegetable oils are
preferred over animal fats because of the former’s high digestibility. It is suggested that the levels of proteins and amino acids
are higher in pre-starter feed than in starter feed. With regard to energy, the sources of energy are more important than the
levels of energy in feed. Feed additives such as exogenous enzymes can be used to improve nutrient digestibility. In addition,
organic acids and plant extracts can be used as alternatives to animal growth promoters to stimulate immunity and prevent
diseases. The growth performance of broilers is affected by various factors, such as management and disease control, in
addition to the nutritional strategy; however, nutritional strategies play an important role in improving the productivity of
broilers. Therefore, nutritional strategies, along with management and disease control, are required for improving the
productivity of broilers in Korea.

(Key words: Productivity, gastrointestinal tract, digestive enzyme, chicks, prestarter)
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= S & 5 Uk wEA Zaddae SA 2719 48
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Table 1. Proximate analysis of an egg
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Table 2. Nutrient requirements of starter or pre-starter broilers

Item NRC Korean Feeding Standard Aviagen (2014)
(1994) (2012) (Ross 308, <1.60 kg live weight)

Period 0~3 weeks 0~1 weeks 0~10 days
CP (%) 23 22 23

ME (kcal/kg) 3,200 3,050 3,000

Ca (%) 1.00 1.00 0.96
Available P (%) 0.45 0.45 0.48
Lysine (%) 1.10 1.38 1.44 (1.28)
Sulfur containing amino acid (%) 0.90 1.00 1.08 (0.95)
Threonine (%) 0.80 0.92 0.97 (0.86)
Arginine (%) 1.35 1.45 1.52 (1.37)
Tryptophan (%) 0.20 0.22 0.23 (0.20)

() : digestible amino acid.

el SAAES] A7 dAE vl 2 ool iegt S
HEW 87 Zolxlgel Hi whlAe 2330%0]1, & 2t
Al ghee 1.34%2 FA5 1 tKPetri and Lemme, 2007).
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T2l gk T2 y = 0.0009x* — 0.014x + 1.44°]H, y&=
AR U & 2lolal d %) xE SAILES HIHR? = 0.93).

Vieira et al.(2014) < Dozier et al.(2008)2] F-2]-& ©]-8-3}
o 7 4% 7 FEolal 8FFe R 1.36, 1.26, 1.12
9} 1.04%5 1~74%, 8~21¥%, 22~359%, 18]aL 36~
42 A& disiA AABHAT

Dozier and Payne(2012)2 S5t 74 9]5:2] ALg
g3to] 10.14%, 7Haiiheol 5% e SAALECA]
st = 195 7971A] 7kag) gelil e S A A
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AREES Y8lME 1.382%2] 7HAglelo]a]l 8- 3E, Hub-
bard x Cobb 5002] 7%, AFZ712 A3 7kas} golal 2
THOR 1.265%E A|ASHATE #H el Dozier et al.(2011)<
F3b $ 1458 7987k 7HAas) vlEj e @) gloj4le] A
v Aol 78:1002 AAH]&2 Hudl3th Goulart
et al.2011)2 Cobb FHole| 2 F-3} T 1R 7L #H7A]
7Vs}t & B3 oA QTS 0.873% R, 71H4aE} o)
21 ] o] A H]E-L 71:1002.2 B33t} Corzo et al.
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o wjg} thau), dukA o 2 17:100(AFEE-8)ll A 19:100(A
EAADHE UEEa, oA de] A& AlREEd A
< 71 =& glolal tiH] 114%, SAES 7P WS 103%,
a2la FAEe] 75 108%E AAISHA T Z 2ol Tillman
and Dozier(2013)& S| AFGAE gho]Al 7|5 H=oln]
LAk AH) &S AL Kt =, §3F $ 1443714
7Has) glol4l 71% v drotn| ke vl &2 FUsh,
A o] Z7lelel wgl Edl el A 93 o2 Folm] e
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Y2 &=(CVB, 2009)94= S8tol4ld Al 27] 25
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Nzepahe v 52e vk dsAlRdE ofed, ol g
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AR A S #]8FA] 71 tH(Bedford and Classen, 1992; Bedford
and Morgan, 1996; Lazaro et al., 2003; Meng et al., 2005).
kAl NSP o] &2 JAI717] lsted EaA7t A 4
W 5 ZHA AFEHA D, AAR A 2 SE ALl
245 tK(Kiarie et al., 2013). S5F4-t54 915 SAAE
oMol A AHgof gt AP AT o5 NSPEAA
A7te el o] Ashgo] FFEACH, FA el
U AR EEE JIAE A9E B 38t thMasey O’Neill et
al, 2012; Coppedge et al., 2012). $HH, AW Qo] SAAIR
MM Ad et A7tz =

|55 T7MIA AtRAAUA] A3 5 Als s VR 3
A S ofg] APREo] B sl thEsmaeilipour et
al., 2011; Kalmendal and Tauson, 2012). 3-H, Tt g4
P Zeel Felel B A8l B A7t B
o] o] Fojx| a1 J=H, Zanella et al.(1999)2 St =4}
352] SAAIE 53 oA (oPd oA, Z2E oA, 2}
e AN E H7HE o Fda Lsted SAE A 0] 7hAdE
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A=S Y53, %2 ©f
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&2 S i gZgtta itk S5t T 9o
SAAEAA AL ot FF7A] AFE Al(Cowieson
et al., 2010), AL ZPtA|, obdEkA] 2 ZZ2EokA| A7} Al
(Cowieson and Ravindran, 2008), 12|31 A} 2hutA]|, WEl-Z
F7RHA, da-detEA | =ef wEkThola] 37t Al(Co-
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Table 3. Example formula for the pre-starter diet for broilers
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Ingredients level (%)

Items level

Processed corn 10~30

Corn Adequate amount

‘Wheat, wheat flour Not more than 5

Corn gluten Not more than 5

Soybean meal Adequate amount

Processed soybean meal Not more than 5

Fish meal 1- (depending on cost)

Plasma protein 1- (depending on cost)

Salt 0.2~0.3
Tallow Not more than 3
NaHCO;s 0.1~0.2
Limestone and calcium phosphate 2.0~4.0
Vitamin mineral premix 03~0.5
Crystalline amino acid 1.0

Feed additives 1- (depending on cost)

Crude protein (%) 22~24

ME (kcal/kg) 3,000~3,050 keal/kg

Crude fat (%) Not more than 5

Crude fiber (%) Not more than 5

Calcium (%) Not less than 0.8

Available P (%) Not less than 0.4

Total lysine (%) Not less than 1.45

Sulfur containing amino acid (%)  Not less than 1.1

Threonine (%) Not less than 1.0

Tryptophan (%) Not less than 0.25

Valine (%) Not less than 1.0

Arginine (%) Not less than 1.5
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