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Table 1. Feed ingredients and composition of expental diet

Feed ingredients Control diet
Wheat grain 69.20
Soybean meal 14.61
Wheat bran 4
Soy oil 1.26
Dicalcium phosphate 1.1
Oyster shells 8.88
Common salt 0.15
Sodium bicarbonate 0.1
DL-Methionine 0.2
L-Lysine-HCL 0.11
Vitamin premix 0.25
Mineral premix 0.25
Chemical composition
ME (kcal/kg) 2700
Crude protein (%) 16
Calcium (%) 4
Available phosphorus (%) 0.38
Methionine (%) 0.45
Methionine+cysteine (%) 0.72
Lysine (%) 0.79
Threonine (%) 0.58
Tryptophan (%) 0.22
Dietary anion cation balance (meq/kg) 204

1 Supplied vitamins per kilogram of diet: mg: A, D@OIU, D3 2500 IU, E 10 IU, B1 2.2 mg, B2 4 mg, 83g, B6 2 mg, B9

0.56 mg, B12, 0.015 mg, Cholin 200mg.

2Supplied minerals per kilogram of diet: Mn, 80 r&g,50 mg, Zn 60 mg, Cu 12 mg, Sodium Selenite @3 m

*Dietary electrolyte balance
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Table 2. Effects of different levels of red peppedginger root powders in post-molting diet of layingns on

production performance

Ginger or red pepper (%)

Egg production

Egg weight (g)

Egg mass (g)

Feed intake ()

0 % RPP

71.23

63.72

45.39

102.9

1% RPP 72.48 64.61 46.8F" 103.57
2 % RPP 73.78 64.42 4753 103.96
SEM 0.33 0.37 0.54 0.67

P value 0.001 0.06 0.03 ns

0 % GRP 68.18 63.56 43.34 103.8"
1% GRP 73.43 63.99 46.99 104.33
2 % GRP 75.85 65.14 49.4F 102.3

SEM 0.33 0.37 0.54 0.64

P value <0.01 0.59 <0.01 <0.01

Means within same column with different letterdelifsignificantly £<0.05). ns: non-significant.
1. Red pepper powder 2. Ginger root powder
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Table 3. Interaction effects oféd pepper powder root and ginger powder in podtingodiet of laying hens on

production performance

Ginger (%)

Red pepper (%)

Egg production

Egg weight (9)

Egg mass (g)

Feed intake (g)

0% GRP 0% RPB 67.16 62.67 42.09 101.7
1% GRP 0% RPP 71.84 62.11 44.62 103.83
2% GRP 0% RPP 74.69" 66.24 49.48 103.08
0% GRP 1% RPP 67.71 63.91 43.28 104.13
1% GRP 1% RPP 73.03° 65.34 47.72 103.7
2% GRP 1% RPP 76.63 64.49 49.47 102.9
0% GRP 2% RPP 69.66 64.09 44.6% 105.5
1% GRP 2% RPP 75.43¢ 64.45 48.67 105.47
2% GRP 2% RPP 76.23" 64.69 49.37 100.91
SEM 0.58 0.65 1.83 1.11

P value <0.01 0.56 <0.01 ns

Means within same column with different letterdelifsignificantly £<0.05). ns: non-significant.
1. Red pepper powder 2. Ginger root powder
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Table 4. Effect of different levels of red peppedainger root powders in post-molting diet of tayihens on feed
conversion ratio, total egg production weight amel ¢ost of feed consumed

Feed conversion Total egg production

Ginger or red pepper (%)

Feed cost to produce one kg egg

ratio weight (9 (Rilas)
0 % RPP 2.27 1277 2799
1% RPP 2.22 1310"* 2728
2 % RPP 2.19 133F 2695
SEM 0.03 15 37.92
P value ns 0.03 ns
0 % GRP 2.39 1213 2947
1% GRP 2.22 1318 2738
2 % GRP 2.07 1383 2546
SEM 0.03 15 37.92
P value <0.01 <0.01 <0.01

Means within same column with different letterdetifsignificantly £<0.05). ns: non-significant.

1. Red pepper powde2. Ginger root powder
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Table 5. Interaction effect of red pepper root penand ginger root powder in post-molting dietafihg hens on
economic parameters

Ginger levels (%)

Red pepper levels Feed conversion Total egg production feed cost to produce one kg

(%) ratio weight (g) egg (Rials)

0 % GRP 0 % RPP 247 1178 2969
1% GRP 0% RPP 2.33 1249 2863"
2 % GRP 0 % RPP 2.08 138% 2566
0 % GRP 1% RPP 2.4 1217 2955
1% GRP 1% RPP 2.17¢ 1336 2669
2 % GRP 1% RPP 2.08 1384 2560
0 % GRP 2 % RPP 2.36 1250 290F
1% GRP 2 % RPP 2.17¢ 1367 2673¢
2 % GRP 2 % RPP 2.0f 1387 2517
SEM 0.05 26 65

P value <0.01 <0.01 <0.01

Means within same column with different letterdelifsignificantly £<0.05). ns: non-significant.

1. Red pepper powde2. Ginger root powder

6oLt s gny Sl (LS az9x 02 o)y ¢ /0
Sgise GgmolinmSly 5l am 5 L8 (JulSsd ugpg adde
G 039y 4O u.wLw.S (\VQ‘: ‘Q‘)Li‘w 9 ﬁd)blﬁj)
sl A S8 P ool aile obbagigg,g u;)'Lwolﬂ
o OgelS 05 b e a5 93 Tgmsly 039wty
e o baing,e opl .(Holzer, 1990) sqi
5 Dsesl sloanl b il e g Al Blo cdlac
JJ9.M)LSA L)"‘")‘?f oli;...m) U;‘ol.’xn w.u] )J‘)J )\) ;«EL’;M

Oas S ol ogdle (Sterner and Szallasi, 1999)

el 1pj aoge lid 1) (b 9,50 5l cdadlre oUlgs

4 o oagll (dsS sladz sz oz 50 e eolinl
9 Cowyie oJudshigl Ol GRIEN cow Migelle
o oeizes (Tavakol et al., 2015) ab Cowgad
b 6oy ey 8 s, a5 ead ()15 (e
5 338 g0 3B T Camgiid polaisl yé imal 5 ok
sile b Bl Bp 3 e Sl ol Ss
(Zhouet osl ails wslogs sla s low 5 cpo e Lol
aS ooyl ol 5o sowl Cawds 4 L aliw al., 2015)
2 ed el moly g e 0,8 Jab 0o )0 T mhas
ghaw ) 30,8 Jald jog jl eolitul a5 al (8,15 Sados



AS A=) VYA ol sl o)leblpzin Jlo ol ladss oligios

FRAn pedmydS 5 JoSLlyul S Giels
.(Best, 2000} 4.5 o

59958 55 ol 5l lgiae Yool wide o dguge |y 0y
Cur b SSsn Sl Glp Rl Glae 4 op> o

2,5 soliinl bacslow 5l (6 iy SIS (6 S Az

Sonte S 45 5,5 blastl Glgise byl ol b )
55 E o (o s CugB (pizeen 5 oy o Slas
@ Jey b A Sl lgoe pasS b g op 0 NS
Aoy S b Jsdy oo ¥Vobgle b oasyo Vol
Sl azrgi b o) esliinl iy as Jpa sln Jal8

o] s 0y 0 2LS D038 g cpl 5l colatl

M 3G JS (dpealSoiml yd p 138050 (L jo SUg 5l 0 puz 30 Juuzmiy g 308 Jald o5 calisis olaw S1-F Joaxr
GhasS 50,8 JoulS arle
Table 6. Effect of different levels of red peppemger and ginger root powder post-molting dietayfihg hens on

titer of total immunoglobulin, immunoglobulin G amdmunoglobulin M against sheep red blood cell

Ginger or Red pepper (%) IgM IgG IgT
0 %RPP 1.34 1.6 3P

1 % RPP 1.66 1.5 3.16
2 % RPP 2.7% 1.25 40
SEM 0.14 0.14 0.14
P value 0.0001 ns 0.0001
0 % GRP 1.58 1.58 3.16
1% GRP 2.16 1.33 35
2 % GRP 2% 1.5 35
SEM 0.14 0.14 0.14
P value 0.02 ns ns

Means within same column with different letterdetifsignificantly £<0.05). ns: non-significant.
1. Red pepper powd 2. Ginger root powd:
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Table 7. Interaction effect of red pepper powdet gimger root powder in post-molting diet of layihgns on

production of immunoglobulin G, immunoglobulin Mdailmmunoglobulin T against sheep red blood cell

Ginger (%) Red pepper (%) IgM ( Log2) IgG ( Log2) IgT (Log2)
0 % GRP 0 % RPB 19 2 3
1 % GRP 0% RPP 1¢ 1.5 2.5
2 % GRP 0 % RPP 2* 1.5 3.5¢
0 % GRP 1 % RPP 1.5¢ 1.5 3%
1 % GRP 1% RPP 2.5% 1.5 4%
2 % GRP 1% RPP 1¢ 1.5 2.5
0 % GRP 2 % RPP 2.25" 1.25 3.5
1 % GRP 2 % RPP 3 1 4%
2 % GRP 2 % RPP 3 1.5 4.5
SEM 0.25 0.25 0.25
P value <0.01 ns <0.01

Means within same column with different letterdetifsignificantly £<0.05). ns:
2. Ginger root powdef. Red pepper powder

non-significant.
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Abstract

This experiment was conducted to investigate theraction effects of ginger root and red peppergers in wheat
based diet on performance and immune responseef ens. In this experiment 288 hy-line W-36 layhrens in
post-molting phase (78 weeks) were assigned ta@@pg in a factorial arrangement with nine treattmemd four
replicates based on completely randomized desidpe. dxperimental factors were included three lewdlsed
pepper (0, 1 and 2% of diet) and three levels nggi root powder (0, 1 and 2% of diet). Resultsagtbthat pepper
levels were significantly increased egg productiod egg mass of bird®€0.05). Ginger levels were significantly
improved feed intake, egg production, egg mass faed conversion ration during whole experimentalique
Interaction effects of red pepper and ginger levedse significant on feed intake, egg productiod agg mass
(P<0.05). The highest feed intake, egg productioneggimass were obtained in diets including 2% regbee1%
ginger, 1% pepper+2% ginger and 1% pepper+2% gimgspectively. The highest egg weight was obtaineah
diets including 1% pepper+2% ginger. Main effectpepper levels and interaction effects of peppet ginger
levels were significantR<0.05) on IgM and IgT and the best immune resporeeabtained in diets containing 2%
ppper+2% ginger. The overall results indicated thging hens using 2% ginger root powder with 1% pepper

had the best effects on performance
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