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Abstract

This study examined the effect of a dietary protein level and age on growth performance, total
excreta, and nitrogen balance in laying hen during the growing period for 18 weeks. A total of
96 Hy-Line Brown laying hens were divided into two treatments according to the experimental
diets, with each group consisting of six replicates. The experimental diets included: 1) an
adequate metabolizable energy and crude protein diet formulated to meet the age and breed
specification for Hy-Line Brown containing 21, 18, 16, and 14% dietary CP during 0to 6,6 to 12,
12to 15, 15 to 18 weeks, respectively (CON); 2) 2% CP deficiency from CON diet containing 19,
16, 14, 12% dietary CP during 0to 6, 6 to 12, 12 to 15, 15 to 18 weeks, respectively (LP). Growth
performance, total excreta, and nitrogen balance were investigated for 18 weeks every 3
weeks, and two-way ANOVA was used for statistical analysis of data. The LP group had lower
total excreta and N intake than CON group in the whole period of the experiment (p <0.001).
Moreover, birds in the LP group showed lower N excretion than the CON group (p < 0.05).
However, the CON group exhibited higher BW, ADG than the LP group (p <0.001). Application
of low-protein diet to laying hens during the growing period reduced N excretion, which
contribute to the sustainable development of the laying hen industry by minimizing environ-
mental pollution.

Keywords: growth performance, laying hen, low protein diet, nitrogen balance, total
excreta
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Q1o 2 E3ItkBist et al., 2023). EPA (2004)= SAMA0I A 37] 0.2 Whilsh= QX L olNH;) 7tA 2] v &7
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A B3 F7kshe SAl0l AL, o= F7tehe /e 2. 3*5‘} | ol T2 kel Har7| 9 Al
Slof| A EE] 7] ISHH Xin et al., 2011). NAIR (2023)°]] k2™, 2020 7|5 -2 Ut} ZAR] ol A @4
IR Yot HEF 5 15% = 7Ha At dAget 2o s LPE}L*EP
ARFH 0 2 715 Rl & dH| = -85 o] &8 4= Y 2 (Khoshnevisan et al., 2021), T} ““24 Al
LAe kAL oFol ol 7l RvIe] Rlo] Hof FAe] A& AFAITh 7 &
(nitrogen), Q1 (phosphorus), L& 31 B4 (carbon)” | Z5-514] 251 (Pagliari and Laboski, 2012), ©] % é!i
B 3 Q4 (urea, 4 - 12%), 24K uric acid, 40 - 70%), £23H=] 2] 92 A A(10 - 40%) 52 FE 221 315HE
s}, B ) o) S tiALE Qlsl An}A 0 & oF 1 L ok(NH,)E FHISHTHEPA, 2004). 0= 3+ 2 241 7}
(green gas)Q! Yo} 7}A 0] HFE-S f e 5lo] th7] 5 L FA| 7| (Méda et al., 2011), T FSHeutrophication)2]
ARlo] Elo] 22 YeAIE WA IZITE 5 AXF U R Lol 7tAE B S RA 529t ke E 7|7l et
of] YR Yo} =/g(ammonia toxicity) & A7 L, H-S A2 T HEY] $5, A E0] £, &7 Al o] FA3}
22 B2 LEPHATK Sheikh et al., 2018). 2FAAF7F @70l A E ot i%%_' 3%, &57] 7150l 43t= 1
2= Holo]| gd=dk2 o] HAYGI= & AZF AMel7) olohe 4~ O]E]'(Wyer etal., 2022). o] AES E5t A4 Hj
2 YH Yo} 7kA0) A& fioho] thefe HA-E-2 YR 7] whizoll YA Aol A sidslo . At & 5f
U2 F3lc}
olof| ALg AR F G Yo} 7kAT}E o] 7ol vl e AH(Zhao et al., 2020; Zhou et al., 2021;
Wang et al., 2022)2h, Al Ul A4 vl E-& 2|74617] loto] TRt AR 7HA1 & 283 A7F X3 v QITh(Li
et al., 2015; Chowdhury et al., 2018; Mahardhika et al., 2019). ZL2ju} ZEZ 0 2 A B U A A= 3|22 Ao o]
S5]A] Z35F T (undigested protein) = 7|2 W14 €4 (basal endogenous losses) S ZHE] -Fel=]=t]
(Soomro et al., 2018), THE-E-2 |2 2] gHdol o] 85| A] A2 AlE U oA RE fefdol] 58 2 a7}
91THBregendahl et al., 2002). 8l U] R4 4528 vkt 712 §1H2 0] Ml 2 ALE U] Zphila] S220] 2] 7o)}
(Blair et al., 1999). —”M FdA|9] §37] 5 4742] Fol= Atk 9] At d Aol 2 JFFE vlx|7|ol S=2e &
izl o] Foj 2 B35 2Eo S BASH=E 212 2 Q5 (Saleh et al., 2018). L2} TS 11o) Foid A
AU G ole] dh o 2 @ 5|2 Akt F AAbA] o] A3l = o g wHE LERd 4= Q1 7]of|(Deaton et al., 1984),
7(47(45]— }_E}HHZI %]-EI:,,] /\]-EE _'10:] ].T‘:_ 7}—\]% .
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Materials and Methods

SASETARAEA
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Al
2 A3 g 52AP e Y] 7S E45H, $AS Wetth FAEE-L 19% Hy-Line Brown (B

5+ 65=olH, QHgoll Y x| gt Art BEPgol| A Y & S TiEtn S EALYATAE R 23
=o] ihx* L 2}71 A|2Ello] 2ha]H vl E] 2]3 A|°]X](0.76 m x 0.60 m x 0.40 m)°l|A] 185 FFAFSE L &
965>2] Hy-Line Brown AFAl= Al AR E 7|2 02 T X 72 UeQlal, ZF 152 68HE, HHE o 845 2h4

o |
[\)
(o)
oQ
N
O

Korean Journal of Agricultural Science 51(2) June 2024 194



Effect of dietary protein levels and age on growth performance, total excreta and nitrogen balance of laying hens during the growing phase

2] o] v |5}t B E AlPALE = 44t F2 corn-soybean meal) $]F2 BIEE| Sl o, ti2Fo] A|FA AR =
Hy-Line International (2019)°l1A4] A A]&F TALl| L] X (metabolizable energy) 3! Z 8 A (crude protein) 52 5=
AU 2afet = Bigdstelt. LPo) Al e = thE79] AIPAR T 2% O W o] 20 2
Zr= 2 uielsiih Al Ak U] 2okl o AR |0) 28 7)20-6,6- 12, 12-15,15- 1858 £02 2]
18, 16, 14%, LP7= T 270 H] 5] 29 ] W2 Zeh 2 Skl 19, 16, 14, 12%2 E3HSHE2 519 1, - oA ¥
2 AYALRS 1EH510] Folstglth 871 ARbA] Folet AlE ARR.S) 24 S Table 19 IS AFR. 2
+ AR FASE Fol(ad-libitum) st AL ©]F0lli= Hy-Line International (2019041 A|A| g HA=Fo = At
2olstd o, &2 HA| Al 717 59t A-EA 245 EE SFT AR == Alo] A 5 —?_—E— 71Z0& |
FAtol| 30°Co& A sto], FAPEE AAF R 2= A &4 0 = W3o] 64 E] 21 £ 2°C2 F-AISHES 51
A, FEE AR BHEE 71E 50 - 70%S FA5HIT 35 2 (lighting program)= *Pﬂﬁl] 135712 4A|7F
A5 S oAZF AS(AL : 2D)S 51 43] HHEEI 1 23X HE] 21 A7 A5 Z3A7H AS(21L : 3D)S X351 o
o, o]& FA R JAA o2 T A F7HA HEA oz 18574t 11ARE A5 & 13ARF A5 (1L :
13D)2 AlAI5I3ICt. o] H]Z5t ZWFA] Q1 AlF #Heli= Hy-Line International (2019)& 7% 0.2 AA|511ct.

Table 1. Feed ingredients and calculated chemical composition of experimental diets with different dietary
CP levels, as-fed basis.

CON’ LP*
wk0-6 wk6-12 wkl12-15 wk15-18 wk0-6 wk6-12 wki12-15 wk15-18

Items

Ingredient composition (%)

Corn 59.76 67.21 71.29 74.42 64.70 72.23 76.24 78.61

Soybean meal (44%) 34.32 25.98 20.91 15.57 28.83 20.30 15.21 9.64

Others 5.92 6.81 7.80 10.01 6.47 7.47 8.55 11.75
Chemical composition

ME (kcal/kg) 2,950 2,950 2,900 2,850 2,950 2,950 2,900 2,850

CP (%) 21.0 18.0 16.0 14.0 19.0 16.0 14.0 12.0

ME, metabolizable energy; CP, crude protein; wk, week.
¥ CON diet: A diet with 21, 18, 16, and 14% crude protein (CP) in weeks 0 - 6, 6 - 12, 12 - 15, and 15 - 18, respectively.
“LP diet: A diet with 19, 16, 14, and 12% crude protein (CP) in weeks 0 - 6, 6 - 12, 12 - 15, and 15 - 18, respectively.

£V

MAS(growth performance)

AFA| 9] Al (body weight)S 355 BHE 2AFSEAAL, ALRAYFH H(feed intake) IS SIS o] S HIFG 2=

A-SA|H average daily gain), A=A H average daily feed intake), 12|11 A= Q7-8(feed conversion
ratio)= AHAFsIATH

Z Hlfd2K total excreta)
% vl A% (total excreta)y 85 F OIS 7158)2] S 3U7H AFH3te] BAIS SHSIAL, 05 12 14
7170 2 ghisto] AT AT AR AE-S 80°Coll B F o] F Wz 79 HAlol ol gk,

2

1A 734(N balance)
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A A& 717 5 3570k 2 A FTHN intake), 2 ABIETHN excretion), 24 H-5-8H(N retention), 12|11 24
GE(N efficiency)= ZAFSFATE A4 FF(N balance)oll sidsh= ZE X 2= 1Y 14 7|02 A|A5HITh 2
2 7N balance)2 o2 2] 3-4]& o]-8-510] ZAFSItHBelloir et al., 2017; Barzegar et al., 2019).

A A/ HTHN intake) = AFEAIF| T (feed intake) x A W 22 Sf(dietary crude protein)/6.25 (1
2 AHFEFH(N excretion) = & Bl A& (total excreta) x £ U] A4 TF Q)
A A H3ZHN retention) = A A FZHN intake) — 2 AHIETHN excretion) 3)
AAGE(N efficiency) = A E-FTHN retention)/ A A FFH(N intake) 4)
SAMzZ|

Ao o] 8% EE t|o]E= SPSS 26.0 (SPSS Inc., USA)2] GLM program (general linear model, two-way
ANOVA procedure, SPSS Inc., USA)= 0]-&5lo] 24513t BA| 24 A] Alo]|A| & Ad T2 AR8stom,
Abe U 2 Ak ol o et JRF B+ 291 IHE 2 ARE IS 2 x 6 factorial designe 53l 4]

oIk 2 A2) 7 7 BEZES Tukey’s TestS Sl T 24519101 95% A=l 2ol A f-ol4d2 A4sigih

Results and Discussion
MAM(growth performance)

Table 201 AL W ZTHHZ] SheF 9 AbebA] gl w2 Aabd S ARSI At A|S] Al 52 %37] 18F1
7], t2TLol| A 1,434.90 g, LPF-OY|A] 1,350.64 g O 2 ZAFE| o] LPFLo]| H]El th2Lol|A] 6.24% T =A(p < 0.05)
ZAFE ATk AFA| 9] Al 52 £ o] T7FFEE = HEF QM (p <0.05), A28 atol] o5 Abs W 2
2 gheo] Wil AketA| 9] o] F7HE4E AF-2 = ZAFE U THp <0.05). ALE U] 2 THl Al o)) mha Akt
Ale] A|F-0] S7Feh & A At o B2 o] A S 3G90 24 Hof A2 2] 9Hdo] H| w2 YgstA|
o] Zoj 7] W22 2 AtZH Tk Saleh et al., 2018; Oluwabiyi et al., 2022; Heo et al., 2023).

A 9] AGFAHFE A A7t 71E 2ol A 11.08 g, LPHollA] 10.42 g O 2 FAFE| o] tZALoj|A]
6.33% T =3k1(p <0.001), $5=7] AttA| Q] 0] =245 S715ITHp <0.001). E=3H =228 aatof ofs)
AL ) 2l 2] gheko] Wi AbgtA| £ o] S5 A3 =7 U THp < 0.01). thHoll H|SH LP
Tl A B E2(p < 0.001) DFSATFo| ZAFE 2 AF O] Aip= AletA|o] §57]7tol| ATl ALs Fof A] A
AHdol AsiE 4= e AlAKRTY. ofof] ATl A Abzof| T4 ofn|ieibS F7HA 0 2 37} S Hhof| Foid ¢
UFSA|Fe] ZHAE o YE 4= RAtH(Van Harn et al., 2019; Attia et al., 2020; Heo et al., 2023). Z=gF 2 A7L2] A|E
AFER] St St 9 o] ATl AR+ 71 ARl A Thil A Alg 24 J 2] S-8-E|U, H|h4on| 4t
Q1 Z2to] A (glycine)°] FE5& 7Hs/d0] &7] WiiZol(Van Harn et al., 2019), 4| S8 & Al=o]| Z2to]Al(glycine) &
H7sto] Fo Al Zo] A 7iAdE 4= Qle 710 2 B TE T Ospina-Rojas et al., 2013).

AreA| o] AGALEAFH S T 0] 715 A ZAFE U thp < 0.001). BHFA AFS W 2T Shekoll= 4
& WR] QI (p > 0.05), AHE W 22 Sk} AbetA| o) 25 7 F 2 2h8 &t gt EA6kA] etthp >
0.05). $5=7] AttA| Q] ALRAdFZro] AR U] 2TH A ghefol| ) f-ofn|sA] HatslA] ek & Aol dik=
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e Ml o] | 119k A X|S5H= t|(Ji et al., 2014; Soares et al., 2019; Van Emous et al., 2019; Attia et al., 2020;
Oluwabiyi et al., 2022), 53] & A+Let Zo] FAgt o|U 2] &&FE 7l o th 2 2Hld S5F2 SRt AL &
ool Fof Al ALEA 2 2] 7L Qe A o2 RAMEIQICHLiuet al., 2015). BHH Rt gl8fo] =2 AlR S &
ol g 7 G| Atgd F 7ol 745 | = Sh=t|(Latshaw and Zhao, 2011; Chrystal et al., 2021), ©]+= 48} 2 5
=/4EEQ dRYopt B AR HY ALRAH BE= Welsty] miE o2 SHAETh(Stern and Mozdziak,
2019).

AREA|Q) ALR @ 8-2 A A 717 715 TiEtoll HIs LPLollA] 5.56% T =%X3l(p < 0.001), AHA|9]
o] ZAAT4E A YERATHp < 0.01). T3 3228 G atof| ofsf Abm W 2Tl Shko] Wal AbekA| o]
BAGSFE AR T8-S A ZAFEATHp <0.01). AL W 2THEE gHgo] A 245 Alg 80| o 4| =
AP 2 ATte] Ak 2Tl ekt Go) Abs 8 4 7 AybAd o] UehA] o2 B2 A3 Al(Jietal., 2014;
Attia et al., 2020; Oluwabiyi et al., 2022)2} THE 7433 LFERATE $HH 2 o] Autel vt = Xl 3hefo)
E2 ARE HollAl F0] Al AFR . -80] F7lshe A9 EA5HE ), ol= v 43k Tl o] Ay Hhgof o]y
AR UoLE HIZR foll B o] /o] A 1172 oShA]7| AL Yo 4315 Woliolr]| wht o2 ZAFEITHVan
Harn et al., 2019).

Table 2. Influence of dietary crude protein level and age of birds on growth performance (Continued).

Diet Age of birds BW (g) ADG (g/d) ADFI (g/d) FCR (g/g)
CON’ Week 3 160.53a 5.82a 18.08 3.11a
Week 6 388.19b 10.84cd 33.13 3.06a
Week 9 638.21d 11.91cde 44.15 3.71ab
Week 12 911.40f 13.01e 56.09 4.31bc
Week 15 1,160.73h 11.87cde 69.19 5.83d
Week 18 1,434.90j 13.06e 77.09 5.91d
LP* Week 3 161.71a 5.88a 18.08 3.08a
Week 6 349.15b 8.93b 33.87 3.79b
Week 9 573.09¢ 10.66¢ 44.38 4.16bc
Week 12 817.94 11.66cde 56.17 4.82¢
Week 15 1,077.09g 12.34de 69.14 5.60d
Week 18 1,350.64i 13.03¢ 77.22 5.93d
SEM 2.551 0.092 0.42 0.04
Main effect
Age of birds
Week 3 161.12a 5.85a 18.07a 3.09a
Week 6 368.67b 9.88b 33.50b 3.43a
Week 9 605.65¢ 11.29¢ 44.27¢ 3.94b
Week 12 864.67d 12.33cd 56.13d 4.56¢
Week 15 1,118.91e 12.11cd 69.16e 5.72d
Week 18 1,392.77f 13.04d 77.15F 5.92d
SEM 4.896 0.111 0.401 0.046
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Table 2. Influence of dietary crude protein level and age of birds on growth performance.

Diet Age of birds BW (g) ADG (g/d) ADFI (g/d) FCR (g/g)
Dietary CP
CON 782.33 11.08 49.62 4.32
LP 721.60 10.42 49.81 4.56
SEM 50.694 0.304 2.454 0.135
p-value
Age of birds <0.001 <0.001 <0.001 <0.01
Diet <0.001 <0.001 0.824 <0.001
Age of birds x Diet <0.001 <0.005 0.978 <0.01

ADFI, average daily feed intake; BW, body weight; ADG, average daily gain; FCR, feed conversion ratio; SEM, standard error of
the mean; CP, crude protein.

¥ CON diet: A diet with 21, 18, 16, and 14% crude protein (CP) in week 0 - 6, 6 - 12, 12 - 15, and 15 - 18, respectively.

“LP diet: A diet with 19, 16, 14, and 12% crude protein (CP) in week 0 - 6, 6 - 12, 12 -15, and 15 - 18, respectively.

a - j: Means in a column with different letters are significantly different (p < 0.05).

Z Hljd2Ktotal excreta)

Table 30l ALE U] 2Ehal2 stk gl AbekA|o] 5ol b2 F ui A=k A|AISHIT 2 At Ao A A7 |2F
&1, 19He] 71E & HidRRe tiRAollA] 83.87 g, LPollA] 73.39 g O 2 FAFE|o] LpET} ThEojA
14.28% T FA|(p <0.001) LFERSATE, T=gHARHA] 2o F o A gF2 355011 32.79 g, 1858011 90.05 g O & XA}
Elo] AFHA| o] mo4 5 F A2 S7Fehe A 0= UERITHp < 0.001). =3 4528 Fato] o3 Ats
W 2l Shego] A 1 AbtA| o] 2545 F a2 TASIITHD < 0.05). AFHA| AL U] 2Thl A ShaF
o] 242 F ujdTo] Z4AdHE AFo] A= Heo 5(2023)2] Ao dTet 5UsH Aato|ct, Uubzjo 2 oho
28 HA A 2|59 3 - 4%0] sigsH= 2 v A SH= Hi(Abdeshahian et al., 2016), & Aol A= ATl AlS
FoigHAREA 2] 2| F-o] 7HAsI3 7] wiiol F vl Adgko] Zhadt 21 0 & Al Hirh ol uat F ui o] 37t
AT AT} =3 A F2] 7ol A 7]Q15H 70 2 34 HTh(Abdeshahian et al., 2016).

2
Mo

ol f

Table 3. Influence of dietary crude protein level and age of birds on total excreta (Continued).

Diet Age of birds Total excreta (g/bird/d)
CON’ Week 3 35.34a
Week 6 98.07de
Week 9 79.24bcd
Week 12 98.41de
Week 15 104.23de
Week 18 87.91bcde
LP” Week 3 30.24a
Week 6 66.10b
Week 9 70.83bc
Week 12 86.49bcde
Week 15 94.49de
Week 18 92.19cde
SEM 1.371
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Table 3. Influence of dietary crude protein level and age of birds on total excreta.

Diet Age of birds Total excreta (g/bird/d)
Main effect
Age of birds
Week 3 32.79a
Week 6 82.08bc
Week 9 75.03b
Week 12 92.45¢cd
Week 15 99.36d
Week 18 90.05bcd
SEM 1.605
Dietary CP
CON 83.87
LP 73.39
SEM 2.981
p-value
Age of birds <0.001
Diet <0.001
Age of birds x Diet <0.05

SEM, standard error of the mean; CP, crude protein.

Y CON diet: A diet with 21, 18, 16, and 14% crude protein (CP) in week 0 - 6,6 - 12, 12 - 15, and 15 - 18, respectively.
“LP diet: A diet with 19, 16, 14, and 12% crude protein (CP) in week 0 - 6, 6 - 12, 12 -15, and 15 - 18, respectively.

a - g: Means in a column with different letters are significantly different (p < 0.05).

EAFE(N balance)

Table 40| AbE W 20 o) 5l AbghA| o] dof| mhE A A2 A ST IRt o2 AAdty 24
A Y] 2EE o] JFA T8-S FASH] 98l A A th(Liebert, 2006). 2 AL A} A AlF 7|75k Y,
a2} 718 Ao et A A G Lol HIs th2tollA] 12.50% B ZA] AR Qa(p < 0.001), A
FHol =45 F7ISHAH(p < 0.001). T=3H G &2 g ato] ofsto] ALg Y] 2Tl Shfo] g AbedA|of 5
ol Z7FE AAHHT2 715 THp < 0.001). AFA| ) AFRAH TS t 27 LPHol| A Zo] 7} glgl e
UHp > 0.05), A= W 202 ke o2 tof|A o] gete Bz AAMHTL ti2ollA o =2 AR It
(Latshaw and Zhao, 2011; Soares et al., 2019; Heo et al., 2023). =5+ AFebA| o] o] Z71skeE A4 F 7ol ¢
A U= Ell(p < 0.001), o= %57] 5 44 DA = ALR U] 2 ko] HxF HAst Yl Soll e &5t
AL ol ek AFEAdFH ™ol A& o7 F76l7] wiZolth

A A@7IZE &S 1Y 10k 7] AbA| Q] o AA ST t2TollA] 0.71 g, LPTOllA] 0.63 g O & A}
E]of thzToflA] LPoll H|3H 12.70% T &4 UERFOH(p < 0.05), AHA| 9] o] 5242 Z715130thp <
0.001). BFH AFS U] e shefa} At A| o] 25 7H S A8 S3kH= EA5HA] 23 thp > 0.05). YREH o2 A
2 & AAauET AaHT Y HlEohs B, & A A A 3271 5 AT ALz o] Fof Al A|
i Ul AaHlETo] ZAehE skl (p < 0.05), O] = AbE U] Z2THHA Shfof| mhg A o] A A S ZA
oF o E0] A8l ATL(Ji et al., 2014; Soares et al., 2019; Van Emous et al., 2019; Attia et al., 2020; Macelline et al.,
2020; Heo et al., 2023)2} 545+ Ato|oh. A2} 37| vl Z5] = A4 tif-2-2 2| 24] /ol o] &= A] Zoh o

W o] Bal] 1y 5 A= Etl(Heo etal., 2023), AL W) kil A gefo] Zhagt 49 A|22] gHdof o] S5 A] 5
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Table 4. Influence of dietary crude protein level and age of birds on nitrogen balance (Continued).

Diet Age of birds N intake (g/d) N excretion (g/d) N retention (g/d) N efficiency (%)
CON’ Week 3 0.97ab 0.53 0.44 0.46
Week 6 1.40de 0.83 0.58 0.41
Week 9 1.27¢cd 0.51 0.76 0.60
Week 12 1.59f 0.52 1.07 0.67
Week 15 1.59ef 0.69 0.91 0.57
Week 18 1.82¢g 1.21 0.61 0.33
LP* Week 3 0.86a 0.51 0.35 0.41
Week 6 0.97ab 0.56 0.41 0.43
Week 9 1.10bc 0.44 0.66 0.60
Week 12 1.37d 0.56 0.81 0.59
Week 15 1.58ef 0.50 1.08 0.68
Week 18 1.81g 1.18 0.63 0.35
SEM 0.038 0.020 0.022 0.012
Main effect
Age of birds
Week 3 091a 0.52ab 0.40a 0.43a
Week 6 1.19b 0.69b 0.49ab 0.42a
Week 9 1.18b 0.47a 0.71b 0.60b
Week 12 1.48¢ 0.54ab 0.94c 0.63b
Week 15 1.59¢ 0.59ab 0.10c 0.63b
Week 18 1.82d 1.19¢ 0.62ab 0.34a
SEM 0.017 0.021 0.023 0.012
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Table 4. Influence of dietary crude protein level and age of birds on nitrogen balance.

Diet Age of birds N intake (g/d) N excretion (g/d) N retention (g/d) N efficiency (%)
Dietary CP
CON 1.44 0.71 0.73 0.51
LP 1.28 0.63 0.66 0.51
SEM 0.039 0.035 0.034 0.018
p-value
Age of birds <0.001 <0.001 <0.001 <0.001
Diet <0.001 <0.05 <0.001 0.870
Age of birds x Diet <0.001 0.257 0.083 0.314

SEM, standard error of the mean; CP, crude protein.

¥ CON diet: A diet with 21, 18, 16, and 14% crude protein (CP) in week 0 - 6, 6 - 12, 12 - 15, and 15 - 18, respectively.
“LP diet: A diet with 19, 16, 14, and 12% crude protein (CP) in week 0- 6, 6 - 12, 12 - 15, and 15 - 18, respectively.

a - g: Means in a column with different letters are significantly different (p <0.05).

Conclusion

ARHA AR U] 2R SheFe AlR-S B35t 240 ujEa 72 o] QItt B A= §-37] ARMA|I9] Ats
U 2ok Sk ul ool k2 AYARg, Z uiAdsF 2 A A 7S 75| Y3l AAE ATt 84 7] ARTA| o A
chil ALE Fo Al 5wl FANHT U ajEare Zaskolch i Aokl o) A X% 2 AEA
e Pasigich B A7 ATkg viefo 2 Ak §37] 7173 A AL Fof A] dauEg Fo| 1 8
B2 2| 28k5}0] 247 k53 PRI Wrlol 7]oidt 4 9 710 2 Wik, Tejup 2 oA Achy
A AR o2 §37] F Aol 748 Zatol whek, AYaboll FekS nxIA] ok Ak Al TRl At
Z7kH oz Wed Hoz wekd
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