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Error 24 5131.0 213.7

Cilal) Dlgiul baugia fo Juai3l Gl Fonma o sin oS ol Jilad Joia (20) Gale
codad) £ ganal) Al (A o gl

Source DF SSQ MS F Value Pr>F
Corrected total 39 36547.4
Heatstress 1 7303.7 7303.7 16.1 0.0005
Error 6 14441 2406.8
rep*Heatstress 6 14441 2406.8 5.3 0.001
Ginger 4 3083.0 785.7 1.69 0.18
Heatstress*Ginger 4 849.2 212.3 0.47 0.7
Error 24 10890.5 453.7

gl baugia (o o)Al Sga¥l g Jrai )l Gl Fsaa s sia U Ll Jlat Jgsa (21) aLe
oudbed) £ gaa) o g J oY) £ ) (e (o0 gl ilad)

Source DF SSQ MS F Value Pr>F
Corrected total 39 3124.9
Heatstress 1 81.2 81.2 2.1 0.1
Error 6 1728.7 288.1
rep*Heatstress 6 1728.7 288.1 7.5 0.0001
Ginger 4 246.6 81.8 1.8 0.20
Heatstress* Ginger 4 153.1 38.2 1.0 0.42
Error 24 915.1 38.1
Ll (B B BpUs) hagia o Juaddl iy Goama s gima Bl cplall Jilad Jgaa (22) Gale
Js g s
Source DF SSQ MS F Value Pr>F
Corrected total 39 0.762
Block 3 0.230 0.076
Treat 4 0.041 0.010 0.54 0.71
Block*Treat 12 0.097 0.008
Error 20 0.392 0.019

b B Bl Jau gia o Jaani 3N il e (3 sana (s giana Bl Cplil Jalad Jgaa (23) ale
A & gadd) gl

Source DF SSQ MS F Value Pr>F
Corrected total 39 0.539
Block 3 0.139 0.046
Treat 4 0.205 0.051 9.2 0.0002
Block*Treat 12 0.081 0.0068
Error 20 0.111 0.0055
gt B R Bl Jaugia o Juaifl Gliny Goamue s s Ll ) Julat (g0 ,(24) Gake
B £ gandd)
Source DF SSQ MS F Value Pr>F
Corrected total 39 1.507
Block 3 0.031 0.010
Treat 4 0.157 0.039 0.77 0.55
Block*Treat 12 0.298 0.0248
Error 20 1.019 0.050
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Gl A AR BpUSh bgia o Juaill Gl Goan s gima il cpldl Jilas Joaa (25) gala

200 &3*"‘&‘
Source DF SSQ MS F Value Pr>F
Corrected total 39 0.967
Block 3 0.052 0.017
Treat 4 0.144 0.0361 1.38 0.27
Block*Treat 12 0.245 0.020
Error 20 0.525 0.026

el o gia o (s load) dga¥ly Juad 3l clipy (§sama o ghaa il ol Jlas Jgaa (26) @l
ualdl) £ ganll) Al A Aiidad)

Source DF SSQ MS F Value Pr>F
Corrected total 39 1.807

Heatstress 1 0.108 0.108 2.49 0.12
Error 6 0.349 0.058
rep*Heatstress 6 0.349 0.058

Ginger 4 0.033 0.008 0.19 0.93

Heatstress*Ginger 4 0.273 0.068 1.57 0.213
Error 24 1.043 0.043

de st o glia u.b éJ‘JAJ‘ Agadly Jaad H Gl o (§eaua (5 gha J'.ﬁm C,g\..\ﬂ\ Julad Jgaa (27) dgala
oudbad) £ ga) g gé ai )

Source DF SSQ MS F Value Pr>F
Corrected total 39 4.611
Heatstress 1 0.0980 0.0980 1.23 0.278
Error 6 1.424 0.237
rep*Heatstress 6 1.424 0.237 2.98 0.025
Ginger 4 0.376 0.094 1.18 0.344
Heatstress* Ginger 4 0.797 0.199 2.50 0.069
Error 24 1.914 0.079
Error 24 0.513 0.021

3o ldst) Ja gia S oAl Agally Juad 3l aliye (8 ‘53‘:\“& il u,j\.)ﬂ‘ M Js> .(28) Gala
o) £ gl ia g J oY) £ sl (pa Aildad)

Source DF SSQ MS F Value Pr>F
Corrected total 39 0.340
Heatstress 1 0.0052 0.0052 0.94 0.34
Error 6 0.125 0.020
rep*Heatstress 6 0.125 0.208 3.70 0.009
Ginger 4 0.0128 0.0032 0.57 0.688
Heatstress* Ginger 4 0.060 0.105 2.70 0.05
Error 24 0.135 0.0056
£ soal) Algd (B (BB Ao Jau i o a3 S8 (3 gnnn (s giuaa LN (LN JidaS Jgan ,(29) (3ale
S5
Source DF SSQ MS F Value Pr>F
Corrected total 39 334.375
Block 3 31.875 10.62
Treat 4 18.750 4.68 0.29 0.88
Block*Treat 12 196.25 16.35
Error 20 87.50 4.37
Ll A B L b gia o a3 <l (S gama (s e ABlidal il i) Jilas Jgaa (30) Gala
(G £ sl
Source DF SSQ MS F Value Pr>F
Corrected total 39 405.31
Block 3 66.53 21.84
Treat 4 46.87 11.71 2.5 0.09
Block*Treat 12 55.72 4.64
Error 20 237.17 11.85
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Ll A B L bagia Lo Juad il clipy Goama g gima il ol Julasd Joaa ,(31) @ale

Ll [d S
Source DF SSQ MS F Value Pr>F
Corrected total 39 327.55
Block 3 20.00 6.66
Treat 4 36.13 9.03 1.6 0.2
Block*Treat 12 65.60 5.46
Error 20 205.812 6.407
Ll A U A bugla o Juad3l lipy Goama s gima sl Cull) Jalad Jgaa (32) Gl
200 &3*"‘&‘
Source DF SSQ MS F Value Pr>F
Corrected total 39 114.05
Block 3 1.75 0.58
Treat 4 6.26 1.56 0.48 0.749
Block*Treat 12 40.87 3.40
Error 20 65.16 3.25

L bgia o goloal) Agally Juad3l lipe Geama (s i il Gl Jalat g2 (33) Gl
oualdl) £ gan) Algs B sl

Source DF SSQ MS F Value Pr>F
Corrected total 39 582.63

Heatstress 1 70.039 70.039 4.88 0.37
Error 6 33.97 5.66

rep*Heatstress 6 33.97 5.66 0.39 0.87

Ginger 4 77.44 19.36 1.35 0.28

Heatstress* Ginger 4 56.42 14.10 0.98 0.43
Error 24 344.75 14.36

bagia o (gl ad dgad)y duai )l iy Gsama ¢ sima N Gl st Jgaa (34) @ala
Jobaad) 83—“"‘\1‘ o G daus

Source DF SSQ MS F Value Pr>F
Corrected total 39 3510.92

Heatstress 1 64.26 64.26 1.22 0.28
Error 6 1404.50 234.08

rep*Heatstress 6 1404.50 234.08 4.44 0.003

Ginger 4 358.94 89.73 1.70 0.18

Heatstress* Ginger 4 416.49 104.12 1.97 0.13
Error 24 1266.72 52.780

G L o golual gaVly el Gl Fsaane st W bl JilaS Jsss (35) ale
oudbed) £ gaa) Ja g J gV £ sl (e dag) )

Source DF SSQ MS F Value Pr>F
Corrected total 39 4859.37
Heatstress 1 5.625 5.625 0.10 0.75

Error 6 2053.75 342.29

rep*Heatstress 6 2053.75 342.29 5.86 0.0007

Ginger 4 768.75 192.18 3.29 0.027

Heatstress* Ginger 4 628.75 157.18 2.69 0.055
Error 24 1402.50 58.43

dapdl) (Js bugia o Jaaidl Gl Geawa gsiaa Ll il Jidas Jaa (36) ake
sldal g Aalul

Source DF SSQ MS F Value Pr>F
Corrected total 39 1951898.59

Heatstress 1 7.656 7.656 0.00 0.98
Error 6 24331 4055.15

rep*Heatstress 6 24330.93 4055.15 0.10 0.99

Ginger 4 917416.56 229354.14 5.61 0.002

Heatstress* Ginger 4 28735.31 7183.82 0.18 0.94
Error 24 981408.12 40892.00
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sldal ¢ g Alail) dod Ja gia o Jaad 1 @l (G gamna (s giena il Galll) Jalas Jgaa (37) ol

Source DF SSQ MS F Value Pr>F
Corrected total 39 688.5

Heatstress 1 0.36 0.36 0.02 0.88
Error 6 128.9 2148

rep*Heatstress 6 128.9 21.48 1.29 0.29

Ginger 4 94.34 23.58 1.42 0.25

Heatstress* Ginger 4 66.58 16.64 1.00 0.42
Error 24 398.28 19.34

slial¥) £ sana hgia o Juad3l @i Goama s gima Ll ool Jilad Jgaa (38) @ale
JAd gslall Ats )

Source DF SSQ MS F Value Pr>F
Corrected total 39 12.05
Heatstress 1 0.01 0.01 0.13 0.72
Error 6 2.56 0.42
rep*Heatstress 6 2.56 0.42 2.70 0.03
Ginger 4 4.10 1.02 6.30 0.001
Heatstress* Ginger 4 1.56 0.39 247 0.07
Error 24 3.79 0.15
bl ALze (35 Jan gia (Ao S 31 8 (3 gana (g gana il (bl Jalad Jgaa ,(39) ala
Source DF SSQ MS F Value Pr>F
Corrected total 39 13.57
Heatstress 1 0.38 0.38 1.26 0.27
Error 6 0.73 0.12
rep*Heatstress 6 0.73 0.123 0.41 0.86
Ginger 4 2.74 0.68 2.26 0.09
Heatstress* Ginger 4 2.43 0.60 2.01 0.12
Error 24 7.28 0.30
SAE Abze (g b gia o Janad ) @l (§ gaa (5 gl il (bl Judal J gan L(40) Gala
Source DF SSQ MS F Value Pr>F
Corrected total 39 69.60
Heatstress 1 1.65 1.65 1.11 0.30
Error 6 3.29 0.54
rep*Heatstress 6 3.29 0.54 0.37 0.89
Ginger 4 13.08 3.27 2.20 0.09
Heatstress* Ginger 4 15.83 3.95 2.66 0.05
Error 24 35.73 1.48
odall Al (59 Jamgia Ao Jaad 31 U0 (G gamna (g ghana ol (bl Judad Jgaa (41) Gala
Source DF SSQ MS F Value Pr>F
Corrected total 39 .184.67
Heatstress 1 1.11 1.11 0.27 0.60
Error 6 29.71 4.95
rep*Heatstress 6 29.71 4.95 1.19 0.34
Ginger 4 28.89 7.22 1.73 0.17
Heatstress* Ginger 4 25.02 6.25 1.50 0.23
Error 24 99.92 4.16
£33 22 e die AST Y (bl Jalad Jgan (42) Gala
Source DF SSQ MS F Value Pr>F
Corrected total 59 1934205.59
Ginger 4 1864389.83 46697.45 367.19 0.0001
Error 55 69815.763 1269.37

25222 e die ALT a3 bl Judas Jgaa ,(43) ala
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Source DF SSQ MS F Value Pr>F
Corrected total 59 35240.90
Ginger 4 6355.24 1588.81 3.03 0.02
Error 55 28885.66 525.19
25222 o e PH-ALC a3 Gl Jalas Jgaa (44) 3k
Source DF SSQ MS F Value Pr>F
Corrected total 59 103443.04
Ginger 4 25538.88 6384.72 4.51 0.003
Error 55 77904.18 1416.43
25122 pae die g ried o<l Cpll) Julad J g (45) @ala
Source DF SSQ MS F Value Pr>F
Corrected total 59 196356.28
Ginger 4 46936.59 11734.14 4.32 0.0041
Error 55 149419.68 2716.72
25242 e X AST a3 cpll) Julas J g2 ,(46) ke
Source DF SSQ MS F Value Pr>F
Corrected total 59 523274.62
Heatstress 1 557.41 557.41 0.07 0.79
Ginger 4 49039.32 12259.83 1.55 0.220
Heatstrees* Ginger 4 79163.82 19790.95 2.51 0.053
Error 50 394514.06 7890.28
£52 42 o dis ALT a3V Culill) Judat Jgaa (47) Gale
Source DF SSQ MS F Value Pr>F
Corrected total 59 41576.79
Heatstress 1 6.540 6.540 0.01 0.92
Ginger 4 1808.14 452.05 0.59 0.67
Heatstrees* Ginger 4 155.36 388.59 0.51 0.72
Error 50 38207.69 764.15
25242 o die PH-ALC a3 Gl Jalas Jgaa (48) (3l
Source DF SSQ MS F Value Pr>F
Corrected total 59 41792.50
Heatstress 1 780.48 780.48 1.06 0.30
Ginger 4 3369.45 842.36 1.14 0.34
Heatstrees* Ginger 4 802.32 200.58 0.27 0.89
Error 50 36840.25 736.80
252 42 sas dis J g il oSl cplill) Julad Jgaa (49) Gala
Source DF SSQ MS F Value Pr>F
Corrected total 59 35666.82
Heatstress 1 3126.54 3126.54 5.13 0.02
Ginger 4 1755.53 4338.88 0.72 0.58
Heatstrees™ Ginger 4 297.55 74.38 0.12 0.97
Error 50 30487.19 609.74
£5322 a8 28 JualS gall) (g b Al Ao Uiall cplll Jula Jgaa (50) Gale
Source DF SSQ MS F Value Pr>F
Corrected total 28 1174114.73
Ginger 4 229021.64 57255.4 1.45 0.24
Error 24 945093.09 39378.87

2542 a8 e JualS gail) (g s aada Ao Uil i) Jdat Jgaa (51) ale
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Source DF SSQ MS F Value Pr>F
Corrected total 59 45881255.21
Heatstress 1 177872.90 177872.90 0.25 0.62
Ginger 4 491443491 1228608 1.70 0.16
Heatstrees* Ginger 4 4673183.59 1168295.89 1.62 0.18
Error 50 36115763.80 722315.28
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Effect of Zingiber Officinale Powder as Feed Additive on Performance,
Carcass Characters, and Immune Response of Broiler under Normal and

Heat Stress Conditions
Abo Algassm Aboubaker Hassan
University of Tripoli (2016).
Advisor’: Dr. Khaled M. Ben Naser (assistant Professor).
Co-advisor: Dr. Abdulatif. A. Asheg (Professor).
Abstract

This study was conducted at the research farm of the Faculty of Agriculture,
University of Tripoli, Libya to evaluate effect ofZingiber officinale powder as feed
additive on performance and immune response of broiler under normal and heat stress
conditions. Eight hundred one day old unsexed broiler chicks (Ross308) were divided
randomly in four rooms. Each room contained 10 replications, whereas, each replication
contained 20 chicks. Powder of Zingiber Officinalewas added to feed in five different
levels (0.0, 0.5, 1.0, 1.5 and 2.0%), every level was applied for two replications in every
room. During the fifth and sixth weeks of age, the chicks in two rooms were exposed to
heat stress(34°C x1) for eight hours daily, while the chicks in the other two rooms were
reared under normal conditions (25°C). Body weight, body weight gain, feed
consumption, feed conversion ratio, mortality were measured weekly. Carcass
characters was measured at 42" day of age. AST, ALT, PH-ALC, cholesterol and
immune response to new castle disease (NCD) were measured at 21% and 42" days of
age.The results indicated that, addingZ.Officinale Powder to feed had no significant
effects on body weight,daily body weight gain, daily feed consumption, feed conversion
ratio and AST level at 22 days, whileZingiber Officinale Powder level showed
significant effects on a cumulative mortality until 42 days, cholesterol, AST, PH-ALC
and level of NCD antibodies at 22" day. Moreover, the interaction between Zingbar
Officinale Powder levels and heat stress showed no significant effects on body weight at
42, average daily body weight gain, average daily feed consumption, feed conversion
ratio, AST, PH-ALC,cholesterol, NCD antibodies level at 42" day and carcass
characters,while, the interaction showed significant effects on a cumulative mortality
until 42 days and AST.
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