Iranian Journal of Animal Science Research

A

Ol oold pole (hairgly 4 i

Vol. 13, No. 4, Winter 2022, p. 525-536

BYD-0YF .o IF+r b oF ojlais AY ol

LN XL

“bl:.lf ru&‘ﬁ‘ g.‘/ﬂé)} J..\? Jé‘}; M ﬁ‘ ..\:.w

AARYVERVAS4 :g:,‘éli)J 'Ci)U

£85 090 3 bguwr—paiS 0y b odd 4485 W36 pY sla JIiS 50 e 10 it BB gy 5L NFe e L LIS g o 85 iz ol o ol s

2>

Ero axkad YAY jl odlil b (alofl s pgd 0393 )3 LigurmpiS opx b ond s 3055 (g wan W gy S s politon;

WNF B VoD s 090 55 iS5y 45 oy dabsd i g 1S5 s olagi i b 30l SIS 2l B 5 W36 (ke dygus iS55
SOV [0 e IFA oI55 (o IFF quam B s o i (ol pslaieds oy 4 coighyiml (938l Jeld ool slilo 05 plosl Siin
e p5b a8 Jolb 203 YO g YV S8 55 SY & iy 4 oiloil sbrope 3 i 4 gy G & (oysbdy Wdidg dopd +OF 4
Ern3S Ojy e p g 934250 dlee Cjgots Sl b cup g alig) P EpenSS p)S (SIS RSS Mo o> pan B (g
9 ORIl Wlig) M EpensS p)S 9 (IS Mo > oy /YA g U oy wan BB (i Clald (a3 L oAb g (b g0
P (SIS Moy At foy sglteds IS5 (L ye s BB (g5 S (Fame S slade Sl eoliel bl dgme ST s cu s
(g ErowS 5 So lil 4 )5 oo VOV Jolas) gy )3 p)5 (oo DIV 5840 DY i & Shgd o cupd g Wl sy £ 0059
i BB g5l e sl oS dga0me dinl dped (5855 35 9> 0393 (sl LigupalS il slao e 1> Sl (IS o 3 25l
o ot 1B g5 s (el sl iy (SMIg5 o3 £ 5 (S35 hopd & Canns Shgd L5 o pd i Sa 8l 005 3,1,

D oo dvogi (Mo yd FF pid & 05,5 Camd) doyd +/FA

)5y EVolao o Slas s 93 0,93 gy Jlol (g 35S (S0l

L5 i a5l oyt ognacl (1Y) sl il
aiel slasuwl slajls 385 en plpls (V9 VYY) Cunl uscs
s By slaoyr 3 o glatpel slasud (ogay g 5k
e 050 YL (YY) 2)b ol el i 008390500
3 8290 e SEaLS s 02 Alpel (slaspud (Dolaieli g (g
Lt g S gl dl @jgmoany Slile Sl 18> ((Bpae (g
DK e JUd 4 pwimen (5 V) 29800 0k p (Sgplie
€l 53 s9mab 255 o3lisl dlaslyay lapmacinss (S35l
0 > dwel (gl Tezuo S 5 b L) i ¢ g5 yoliS
ladwl &b p 0y @dal (VA) 2in> GalS]) (5 Ol Glie
Ojl Ll ecel iy bly lalanl el b pan bl asl

(VY 92) 29 po Cuny jlaizme oDl Lats Cogo g (28D

doddo

el iS00 ey (S5 23w IS laJlo Jgb
EronS Mg 30 B0y 5l diwd pl 0gdlly (gaieiles a5 Cawl onds

o8l ¢(g5y9luaiS” 0uS il ¢ old pote 09,5 iyl wlis IS (goomiily N
Ol gl gt g3
Mg edpidio gD yd 0l ¢ 65)0liS” 0uSishy (ol pole 095 Lt Y

ol
WMo edpidio (awgd 3 o8 (g5 yolisS 0 aSLly (o psle 09,5 liwl ¥
oyl
Py

(Email:h.zarghi@um.ac.ir
Doi:10.22067/ijasr.0621.39379

ghus 0dlung —%)



VEoo bime F oylod IY ol ooyl ool pale cleiung}y s pis  OYF

sladbo ahlasl 3 1) 5 gey 4 855 iy clala]
0135 5y 50 prS leo ¥eemOe v dloly 3 VAAF JIVAY. oy
gl ladl Olalasl 4 basye ba 535 i (V) ol 03,8
weamad ) GledMbl 5 005 Agi Cawst )50 ;0 HIiS w50 ()l se
10) Cawl 3950 Hlus g pgd 0y9d 40 HIE W50 le o ilalis]
by oy diio gl closaly slaamlis 3 &S gy0bay (Vo
el larul Clalasl )los JiSess Gléye (Basuly
Jod o g 0dds asidie M5 pg3 0)93 (sl SRS (e
olagss o yeosl (V) Cul odd glo ] Cawst )50 wlaliasl
0399 4ldio 155 po> 0)93 > lalisl 03,8 (5,8 5 1S, el
PS50 e alalas] gly pasuie (i)l5S 5 Cusl Cuss
53U 3590y yelateds Guins cpl (YY) sl 03,55 48l)) g5 pg3 09
A5 bulpd ) g pgd 0)93 3 IS e5S (e ye wan LB (g
2 Sos slagesly b)) B9y L LgwpaS aby p looy L

W s, 9 dlge

Sss 9lge (bsasd oS 3 (uas
o3lisuld g0 (SThg5 dlge diged Jluoyl b (toleil 9,5 51 I8
Evonik ) S sgl e i an inlojl clooy, s walass ¢lp
4 ol (Slhed e  slewd cuS 5 (Nutrition & Care GmbH
Near-infrared ) ;o8 90l o wlSal i wa b o,

() Joio) A5 o (spectroscopy, Amino NIR

by b (slooyr 53 0AS gm0 Alpeliul (yrages 385
Oligass I S ls as )51 (V5 VY Y &) col LalS ple
cew b bowyd slie yu (slaops o a8 cuwl odb lis
e Jls g ooy llisl o 4 0y g8 e YU (g
IS Slae gaw )3 (YY) Cuns 032 4 gy JoSe (13958)
2 odlawl gl (Shed sl o )3 1) ol pegd @) jlan
Cuad By pogata polb Lulyd (B 3 (V1) 3 el 445
pasS S mblie clel )0 aShlan ang bl YL @y
£ 33 oy 53 pas5 J ool & il 5 (VD) ol S
L gl )3 63V (1S9 Oliee puS aSl @ oy b 09 o
oy bigmw aJbuiS (l5e paiS Al j sloop> )3 )b @)
o5 sboy )> ogadas oy (mgp phiel iy g 4Bl el
s aSil 4 s (V) 0 snlgs ool pai8 Lo 1 iy
ol 5ol bgw dlloxiS 9 )3 51 pAiS 53 (B9 4 g5y
ooy 3 il (Shp dlge B,k jlorbinl g5 i
dte omly 0659 o b ooy > pogadar puS gl
ghaw 4 o535 Gl je Wi SLL hed lp (edat slro
Cyg et 0y da gy JoSe (13938 5 o 0k ol
(YY) il salgs
o=Yile aaw )l s0 leye i sloialy asls )
Olio 9 OF+=F5Y aly S ey clalas! 50 W36
59 20 prS oo YYE0FF a ol o wan LB ogy clslos]
Mg Gl g 5 gt il Jolhe > Ji5035 oléye sl
Sl epel i o sl (18) Canl 215 A 0055

b o> @ala )3 o3kl g0 (Shhgs oM s3se dlge S5 Y S
Table 1- Analyzed nutrient composition of feedstuff that used in basal diet formulation

ise g pus bgw dloxs’ Sy ks
Nutrient Wheat Soy meal Corn gluten meal
(6)1\591-.*5./?)591715) e BB (5, 3213 2230 3740
Metabolisable Energy (kcal/kg)

(ro59) P x5 11.37 44.47 53.86
Crude protein, %

(30 3) da b 025 0315 2.230 0.667
Digestible lysine, %

(o) a8 oripeie 0.156 0.547 1.119
Digestible methionine, %

(30 3) b8 e + Oigte 0.380 1.069 1911
Digestible methionine + cysteine, %

(A@a) @Jab e 0.277 1.444 1.460
Digestible threonine, %

(10 3) da b ooy 3 0.121 0.537 0215
Digestible tryptophan, %

(b0 ) min JB o)) 0.445 2.980 1.557

Digestible arginine, %
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Table 2 - Ingredients and nutrients composition of the basal diet!

Shss dge Percentage s dlga e
Ingredient )3 Nutrient Values
pus 63.83 (e B5kS [p Sk slwgedguw LB (55 2780
Wheat ME, kcal/kg
by oS 14.36 (323) £ 0255 15.81
Soybean meal CP %
203 g 3.50 (42) el 5.12
Corn gluten meal Ca %
LR ) 2.97 ("‘”)3) oo rd B jhud 0.43
Vegetable oil Available P %
prelS S 12.26 (22) g 0.19
CaCos; Na %
Dicalcium phosphate Digestible Met %
plb Sl 0.35 (10,3) pan B tuas + gt 0.60
Common salt Digestible Met + Cys %
YWL%J“S" L, 0.25 (-‘*.”)’) N‘“”J’b K3 0.73
Vitamin Premix Digestible Lys %
e e 0.25 (h23) wda JB o5 0.44
Mineral Premix Digestible Thr %
O 9o -Jle 0.14 (M)a) pean JB «)‘)“J ] P“"’J’b O Caaass 60
DL- Methionine Digestible Thr : digestible Lys %
LS9 o3 =)

0.23
L-Lysine Hcl
23 el 0.10
Corn starch
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!The diets were provided in a way that a batch of basal diet (lowest digestible threonine concentration) was made and then divided
into 6 equal portions; the L- threonine (ME = 3570 kcal’kg, CP = 72.4, Threonine = 98%, Evonik Degussa GmbH, Hanau-Wolfgang,
Germany) was added at the rate of 0.00, 0.20, 0.4, 0.6, 0.8 and 1 g/kg to the top of each portion at the expense of filler (corn starch)
and mixed to provide six diets with 0.44, 0.46, 0.48, 0.50, 0.52 and 0.54% digestible threonine levels so as to form ratios of 60, 63,
69, 72 and 75% of dig Thr:dig Lys.
2Provided in kg of diet: vitamin A (all-trans-retinol), 8,800 IU; vitamin D3 (cholecalciferol), 3,300 IU; vitamin E (DL-a-tocopheryl
acetate), 18.5 IU; vitamin K3 (menadione), 2.2 mg; vitamin B1 (thiamin), 2.2 mg; vitamin B2 (riboflavin), 5.5 mg; vitamin B3
(niacin), 28.0 mg; vitamin B5 (pantothenic acid), 6.6 mg; vitamin B6 (pyridoxine), 3.5 mg; vitamin B9 (folic acid), 0.7 mg; vitamin
B12 (cyanocobalamin), 0.02 mg; vitamin H2 (biotin), 0.05 mg; antioxidant 1.0 mg.
3Provided (mg/kg of diet): Mn (manganese sulfate) 80.0, Fe (iron sulfate) 75.0, Zn (zinc sulfate) 64.0, Cu (copper sulfate) 6.0, Se
(Sodium Selenite) 0.3.
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Table 3- Effects of dietary dig Thr levels on performance of laying hens in the 2nd production-cycle.
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Dietary Dig Thr Thr/Lys Feed consumption, Egg production, Egg weight Egg mass, ratio

levels, (%) (g/b/d) (%) (g/ege) (g/b/d) y
(g/g)

(%)

0.44 60 107.38 75.83 64.86 49.20 2.195

0.46 63 109.03 79.77 65.39 52.15 2.093

0.48 66 107.06 80.82 65.50 52.94 2.025

0.50 69 105.16 78.10 64.89 50.68 2.077

0.52 71 106.13 77.67 65.99 51.26 2.071

0.54 75 109.03 76.88 66.85 51.40 2.122

SEM 1.688 1.051 0.396 0.811 0.038

(s oigne gl e s M6 355 gl & ool
Dietary digestible threonine levels response, P-Value

& 0.125 0.005 0.002 0.053 0.003

Linear

P 0.125 0.006 0.136 0.056 0.003

Quadratic
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Figure 1- The response of performance indices such as egg production (®-) and egg mass ((0—) of laying hens during the second
cycle to daily digestible threonine consumption
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Figure 2- The response of performance indices such as feed conversion ratio (o) and egg weight (O-—) of laying hens during the
second cycle to daily digestible threonine consumption
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Table 4- Digestible threonine requirements for optimization of egg production parameters of laying hens estimated by regression fit

models
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Parameters/ Esti W‘AZ"’Z Th Lower Upper p- 4o dbais g Sy Aalae
Model stimated dig Thr confidence confidence Value  predicted Regression equation
requirernent limits, 5% limits, 5% value
&8 daoyd
Egg production, %
Y =78.69 - 0.5008(480.1 - X),
LBL 481 461 503 0.054 78.69 R2=0.73, MAE = 2.34
Y =78.69 - 0.0421 (483.8 - X)?,
QBL 484 461 507 0.062 78.69 R2=0.76, MAE = 2.35
Y =69.33 + 0.5829(X-470) -
QP 502 450 554 0.009 78.58 0.0092(X-470)%, R>= 0.81,
MAE =2.33
(pSToxi il i5,) &ligy M Eron>s
Egg mass, g/b/d
Y =52.87-0.7286(482.3 - X),
LBL 482 478 487 0.001 52.87 R2=0.80, MAE = 1.36
Y =52.89-0.0281 (488.1 - X)?,
QBL 488 477 500 0.001 52.89 R2=0.92, MAE = 1.38
Y =46.52 +0.3531(X-470) -
QP 505 447 563 0.010 52.75 0.005(X-470)%, R?=0.94, MAE
=1.54
Shes has ca s
Feed conversion ratio
Y =2.073 + 0.0051(499.2- X),
LBL 499 469 529 0.021 2.073 R2=0.77, MAE = 0.064
Y =2.075 + 0.0004 (504.7 - X)?,
QBL 504 479 528 0.011 2.075 R2=0.81, MAE = 0.063
Y =2.27 - 0.008(X-470) +
QP 517 440 594 0.020 2.08 0.0001(X-470)%, R>=0.87,

MAE =0.062

s slhao 538 Sk MAE § (0 eyt RZ t90 25 3 aliles QP £93 a5 3 4 as (QBL ¢ s 285 s LBL
LBL, Linear broken-line; QBL, Quadratic broken-line; QP, quadratic polynomial; R?, determind cofficent and MAE, mean of
absolotly error
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Introduction Modern layer strains have high genetic potential for egg production, and may produce eggs for
more than one laying cycle by inducing molting. Good egg production is obtained when adequate nutrition is
provided, one of the most important nutrients is protein, particularly limited nutritional essential amino acid.
Additionally, in layer flocks feed represents more than 70% of the cost of production. In this context, protein is
one of the most costly nutrients and therefore there is a benefit in reducing any excess protein in the feed by
making use of synthetic amino acids wherever feasible to reduce both the excess waste of nitrogen and the
production cost. Synthetic amino acids such as methionine, lysine and threonine are commonly used in the
poultry industry because those are limiting in diets based on cereal and soybean meal and are now readily
available at a competitive cost. The essential amino acid, threonine, is the third limiting amino acid. Most of the
previous research has been done on determining the amino acids requirements of laying hens in the first
production cycle, and information on laying hens requirements in the second production cycle is very limited. As
a result, the nutrient requirements of second-cycle hens are assumed to be similar to those observed in hens
during the first laying cycle in the strain booklet guide and or NRC, 1994. The objective of this study was to
determine the digestible Threonine (dig Thr) requirement of laying hen during the second production cycle fed
wheat-soy diet as measured by laying performance.

Materials and methods The birds that used for this experiment were selected from a flock that were molted
at the 80wk of age on a non-fasting feeding program according to the molting recommendation by Hy-line W36
laying hens guide and had 103wk age. Hens were selected according to body weight and egg production. The
pre-experimental period was two weeks for acclimatization. Basal diet were formulated according to the
guidelines in the Hy-Line W-36 Commercial Management Guide (2016) according to the average pre-
experimental period data; egg production less than of 80% and feed intake 98 g/b/d. Three hundred and eighty
four layers were distributed to the 6 increasing levels of dig Thr 0.44, 0.46, 0.48, 0.50, 0.52 and 0.54%, with
Thr-to-Lys ratio of 60, 63, 66, 69, 72 and 75%, respectively in a completely randomized design, with 8 replicates
and 8 birds per experimental unit. The experiment lasted from 105 to 116 weeks of ages. All hens were weighed
at the beginning and at the end of the experimental period. Birds were given artificial light (16L: 8D). Feed and
water were provided ad libitum. Egg production (number and weight) and mortality were recorded daily,
whereas feed consumption was measured every 4wks as feed disappearance. The daily intakes of Thr were
calculated by multiplying the concentration of each in the experimental diet by feed conception. Digestible
threonine requirement for optimal laying performance response parameters such as egg production (EP), egg
mass (EM) and feed conversion ratio (FCR) to the daily dig Thr consumption by using NLIN procedure, through
linear and quadratic broken-lines and quadratic polynomial regression fit models.

Results and discussion The increasing dig Thr levels showed linear effect on egg weight, and quadratic
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effect on egg production (EP), egg mass (EM), and feed conversion ratio (FCR). The EP and EM increased and
FCR improved linearly as dietary dig Thr levels increasing up to 0.48% (Thr-to-Lys ratio of 66%), and then EP
and EM decreased and FCR deteriorate. The dig Thr requirements for the optimization of laying performance
was depends on what parameter is taken into consideration for optimization and it is possible to compare models
by their R? and MAE. In this study, the model that provided the best fit was the quadratic polynomial regression
model for EP, EM and FCR. The predicted dig Thr requirements with quadratic polynomial regression model for
optimal EP, EM and FCR were 502, 505 and 517 mg/b/d, respectively. The dig Thr requirement to produce 1 g
of EM was 9.57 mg. The optimum values estimated for FCR was slightly higher compared to those estimated for
EP and EM.

Conclusion The outcomes of the present study showed that, in the wheat-soy based diet formulated for
second cycle of laying hen the threonine is a limited amino acid. The dig Thr requirements vary according on
what parameter is taken into consideration for optimization. The dig Thr requirement for optimized FCR is
higher than EP and EM. In the wheat-soy based diet formulated for second cycle of laying hen the level of
digestible Thr 0.48% (Thr-to-Lys ratio of 66%) were recommended.

Key worlds: Ideal protein, Performance, Regression equations, Second cycle of production, Threonine.



