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Table 1- Diet in starter period of broilers
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Feeds ingredients Amounts (%) Calculated composition (%) Diet Amounts
@) (PSS 2 B LS) pudgilio LB (55
46.16 ; 3000
Corn Metabolisable energy (Kcal kg™)
1) g xS ‘s
- P B
(Bl g duop 4481 Crude Protein 23.31
Soybean meal (CP 42%)
S o) pselS
. 4.17 . 1.04
Canola oil Calcium
(asle) 3] o rod By
0.60 . 0.50
Inert (sand) Auvailable phosphorous
1.37 . 0.19
Oyster shells Sodium
olyl s 1.77 o 1.42
Bone meal Lysine
b s 0.40 G T O 1.06
Salt Methionine + Cysteine
el Jlogiy
ety JaSe 0.25 oy 0.28
Vitamin premix Tryptophan
vo.
‘_f.J..u: .!l}n L}Asd L, 0.25
Mineral premix
oo ~Jl 52 0.22

DL- Methionine
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L vitamin premix per kg of diet: vitamin A (retinol), 2.7 mg; vitamin D5 (cholecalciferol), 0.05 mg; vitamin E (tocopheryl acetate), 18
mg; vitamin Ks, 2 mg; thiamine, 1.8 mg; riboflavin, 6.6 mg; panthothenic acid, 10 mg; pyridoxine, 3 mg; cyanocobalamin, 0.015
mg; niacin, 30 mg; biotin, 0.1 mg; folic acid, 1 mg; choline chloride, 250 mg; Antioxidant 100 mg.
2 Mineral premix per kg of diet: Fe (FeSO4.7H20, 20.09% Fe), 50 mg; Mn (MnSO4.H20, 32.49% Mn), 100 mg; Zn (ZnO, 80.35%
Zn), 100 mg; Cu (CuS04.5H20), 10 mg; | (K4, 58% 1), 1mg; Se (NaSeO3, 45.56% Se), 0.2 mg.
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Table 2- Broiler diets in grower (11-24 days) period
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Feeds ingredients Control 2% WMSP! 4% WMSP 6% WMSP
<y
Corn 53.39 50.49 47.57 44.67
bgw Al
Soybean meal
LS o 38.44 38.64 38.83 39.03
S o)
Canola oil 4.26 5.02 5.78 6.54
e\)‘s.\..m Cawgy
WMS,P 0.00 2.00 4.00 6.00
[E-RW=) M%
Oyé}er shells 0.25 0.27 0.30 0.33
Oyl j39)
Bone meal
b Sai 2.26 2.20 2.15 2.10
Salt
\ 0.44 0.43 0.41 0.40
ol JoSo
Vitamin premix?
v&m Jose 0.25 0.25 0.25 0.25
; i3
Mineral premix 0.25 0.25 0.25 0.25
Omgsie =]l 8
DL- Methionine
0.31 0.31 0.32 0.21
LS9 3 — I
L-Lysine
hydrochloride 0.15 0.14 0.14 0.13
oy 04 dpwlre LS 5
(%)
Diets Calculated
compositions (%)
(PSS logs) STyg a5
Feed price (Toman 1543 1577 1610 1643
kg™)
pedgilio LB (6551
PRRSPRARS! 3100 3100 3100 3100
ME (Kcal kg™
B .osn
Fromoxn 21.16 21.16 21.16 21.16
Crude Protein
’WAK 0.89 0.89 0.89 0.89
Calcium
o> JB jind
Available 0.44 0.44 0.44 0.44
phosphorous
NEEN]
3.71 4.07 4.42 4,78
Crude fiber
i 0.20 0.20 0.20 0.20
Sodium
0 1.22 1.22 1.22 1.22

Lysine
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Continuation of table 2
O + gl
Methionine + 0.94 0.94 0.94 0.94
Cysteine
obsies 0.26 0.26 0.26 0.26
Tryptophan
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LWMSP= Watermelon Skin Powder
2\/itamin premix per kg of diet: vitamin A (retinol), 2.7 mg; vitamin D5 (cholecalciferol), 0.05 mg; vitamin E (tocopheryl acetate), 18
mg; vitamin Ks, 2 mg; thiamine, 1.8 mg; riboflavin, 6.6 mg; panthothenic acid, 10 mg; pyridoxine, 3 mg; cyanocobalamin, 0.015
mg; niacin, 30 mg; biotin, 0.1 mg; folic acid, 1 mg; choline chloride, 250 mg; Antioxidant 100 mg.
% Mineral premix per kg of diet; Fe (FeS04.7H20, 20.09% Fe), 50 mg; Mn (MnSO4.H20, 32.49% Mn), 100 mg; Zn (ZnO, 80.35%

Zn), 100 mg; Cu (CuSO4.5H20), 10 mg; I (K4, 58% 1), 1mg; Se (NaSeO3, 45.56% Se), 0.2 mg.
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Table 3- Broiler diets in grower (25-42 days) period

oy sl Jals Slgiid Cuwvgy Loy ¥ Llgiid Cuvgy Loy ¥ Llguid Cuvgy dop> £
Feeds ingredients Control 2% WMSP! 4% WMSP 6% WMSP
&y
Corn 55.82 53.57 51.53 47.11
bgw dlbxs
a‘;ﬁi’” meal 36.07 35.49 34.92 34.35
5,?23'3;' 4.67 5.43 6.19 6.91
VmsP 0.00 2.00 4.00 6.00
Oyster shells 0.29 0.32 0.35 0.37
g7l g
fi“ifea' 2.05 2.00 1.945 1.89
\Sj':b; < 0.39 0.38 0.36 0.34
/tamin premix 0.25 0.25 0.25 0.25

; i3
gﬁf[aj,‘ifm'x 0.25 0.25 0.25 0.25
O Methioning 021 021 021 021

(Z) lma).,? ol 4.,.“:[79: ULS),
Dietscalculated compositions (%)

(55T clog) Syss o

Foed price (Toman ko) 1509 1542 1576 1610
(PSS 2 5 JEoLS) pundgrlic LB (555

ME (Keal ko) 3150 3150 3150 3150
P g

e e 20.18 20.18 20.18 20.18
S 0.84 0.84 0.84 0.84
Calcium

s BB s

Available phosphorous 041 041 041 041
NEEN]

Crude fiber 3.61 3.96 4.32 4.67
o2k 0.18 0.18 0.18 0.18
Sodium

o 1.06 1.06 1.06 1.06
Lysine

s + (yigake

Methionine + Cysteine 0.82 0.82 0.82 0.82
b 0.24 0.24 0.24 0.24
Tryptophan
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LWMSP= Watermelon Skin Powder

2\/itamin premix per kg of diet: vitamin A (retinol), 2.7 mg; vitamin D5 (cholecalciferol), 0.05 mg; vitamin E (tocopheryl acetate), 18

mg; vitamin Ks, 2 mg; thiamine, 1.8 mg; riboflavin, 6.6 mg; panthothenic acid, 10 mg; pyridoxine, 3 mg; cyanocobalamin, 0.015

mg; niacin, 30 mg; biotin, 0.1 mg; folic acid, 1 mg; choline chloride, 250 mg; Antioxidant 100 mg.

3 Mineral premix per kg of diet: Fe (FeSO4.7H20, 20.09% Fe), 50 mg; Mn (MnSO4.H20, 32.49% Mn), 100 mg; Zn (ZnO, 80.35%

Zn), 100 mg; Cu (CuS04.5H20), 10 mg; | (K4, 58% 1), 1mg; Se (NaSeO3, 45.56% Se), 0.2 mg.
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Table 4- Chemical composition of watermelon skin

ol Ms’h" J’E d))"l . ):"“Sl> le o,lac
B P90 T " [EP) ] .. -

s Kt 2 6 56LS) N Pl b Js Pl o o4 el g iy
Cohpositi on (3op3) (p5skS (o) (322) (32 3) (322) (o) (10p3)  (20p) (M)

DM ME (Kcal kg™) cp ()0 %) CF(%)  ASH EE (%) NFE Z"/) Ca(%) P(%) K(%)

(%) ° (%) °
Watermelon 9331 1103 881 2028 1364  0.73 478 007 01 1.50
skin

o3lo a1y ol aslgnin gy 55 Loyl 5T pulas 4y g6 0 550
2l 3100) canl 03,8 a5 badsga 405 53 (ool (53938
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s 059 48 Cunl 0033)5 Cgo (yjs Ll pl 1V o)ly 334
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Table 5- The effects of different levels of watermelon skin and enzyme on performance of broilers in grower period
(11-24 days)*

Erae Shs S35 ol (£5) 039% 286 039
bl (50 3912 5) my Shes s cups Final
Treatments Feed intake _(‘2"‘ 290 2d Feed conversion ratio Weight

(g/d/b) Weight gain (g/d/b) )
(£) wlgain cusgy oo
Watermelon skin levels (%)
0 56.81% 44.39 1.28° 721.67
2 56.56% 45.11 1.22° 731.67
4 54.71% 44.99 1.26% 715.83
6 55.22" 44.15 1.29° 718.17
P-value 0.0008 0.1534 0.0024 0.1494
SEM 0.33 0.35 0.01 4.89
(%) w3 zokows
Enzyme levels (%)

56.41° 44.44 1.27 722.33
0.025 55.24° 44.37 1.25 721.33
P-value 0.028 0.8347 0.0521 0.8406
SEM 0.24 0.25 0.01 3.46
(%) w23 rokaws X lgain Cusgy gshas
Watermelon skin levels*
Enzyme levels (%)
0*0 57.15 44.40 1.29 721.67
0*0.025 56.46 44.38 1.27 721.17
2%*0 55.21 44.99 1.23 730.00
2%* 0.025% 54.22 45.23 1.20 733.34
4%* 0 55.62 44.34 1.26 720.67
4%* 0.025% 54.82 43.63 1.26 711.00
6% *0 57.65 44.05 1.31 717.00
6% * 0.025% 55.48 44.25 1.26 719.34
P-value 0.3856 0.7547 0.7763
SEM 0.47 0.50 6.92

(P<140) 3))3 3539 gyl sine O] cglitn gy b (gloySilis cyr udy oy |

! Means within same row with different superscripts differ (P<0.05).
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Table 6- The effects of different levels of watermelon skin and enzyme on performance of broilers in finishing period (25-42

days)*
Erae S 59 Llalsd (%) 28> 286 s

b ylos (£2 159525 (0 e ) Shss hds oy Final
Treatments Feed intake . &h): Zl)n P( Jaih) Feed conversion ratio Weight

(g/d/h) ghtgain (g (@)
(%) algsin Cussy zolaws
Watermelon skin levels (%)
0 152.23 65.69" 2.32 1919.83"
2 15341 69.59° 2.21 1966.50%
4 156.54 69.94° 2.25 1985.33%
6 158.23 70.74° 2.26 1978.50%
P-value 0.4397 0.0137 0.4551 0.0259
SEM 2.84 1.02 0.05 14.70
(%) w3z g
Enzyme levels (%)

152.65 69.33 222 1941.42°
0.025 157.55 68.65 2.30 1983.67°
P-value 0.1030 0.5158 0.1306 0.0110
SEM 2.01 0.72 0.04 10.40
(%) w3l gl x dlgrin Cung, gl
Watermelon skin levels*
Enzyme levels (%) .
0*0 153.63 69.98 2.20 1920.67
0* 0.025 153.19 69.20 2.22 1919.00°
2%*0 151.01 66.87 2.27 1955.67%
2%* 0.025% 153.46 64.52 2.38 1977.34°
4%* 0 154.24 70.37 2.20 1925.67°
4%* 0.025% 158.85 69.52 2.29 2045.00%
6% *0 151.73 70.11 2.21 1963.67°
6% * 0.025% 164.73 71.38 2.31 1993.34°
P-value 0.4027 0.6674 0.9000 0.0492
SEM 4.01 1.45 0.08 20.79

(P</+0) 33 3939 63 sine ST cglie gy b (slopSibie o cindy o o

! Means within same row with different superscripts differ (P<0.05).
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Table 7- The effects of different levels of watermelon skin and enzyme on performance of broilers (11-42 days)"

: . . IS o g 5 5 Slygs i sa
N J";{l g “(LV 5 sy e
. . - . . 09 2Oy
la Lo (£ lindes) (e lisdes) ” )
Treatments i ; ; Feed Final ) (pSsLS
Feed intake Weight gain - - d -
conversion Weight Index Feed price
(g/d/b) (g/d/b) -
ratio (9) (Tomans/kg)
(Z) 43\9.\;&7 Cuwgy t}‘a.w
Watermelon skin levels (%)
0 105.11 56.99" 1.85° 1909.83"  276.58 2816.61°
2 103.47 60.55% 1.71° 1978.83° 266.01 2872.86"
4 105.88 57.16° 1.86° 1985.33% 213.13 2958.76%
6 107.48 57.43 1.87¢ 1978.50° 269.81 3066.30°
P-value 0.2646 0.0020 0.0024 0.0175 0.4800 0.0076
SEM 1.38 0.61 0.03 1441 4.87 42.15
(%) w5 sk
Enzyme levels (%)
104.57 57.98 1.81 1947.58° 276.07 2891.62
0.025 106.40 58.08 1.84 1983.67° 266.69 2955.64
P-value 0.2042 0.8827 0.3243 0.0235 0.0722 0.1483
SEM 0.98 0.43 0.02 10.19 3.45 29.83
() 23] okans X Wlgias gy sl
Watermelon skin levels*
Enzyme levels (%)
0*0 105.39 57.19 1.85 1920.67° 276.74 2812.93
0* 0.025 104.83 56.79 1.85 1919.00° 276.43 2820.30
2%* 0 103.11 60.58 171 1980.34%® 273.06 2834.18
2%* 0.025% 103.84 60.53 1.72 1977.34%® 258.96 2911.54
4%* 0 104.93 57.14 1.84 1925.67° 278.32 2931.12
4%* 0.025% 106.86 57.18 1.87 2015.00° 267.95 2986.39
6% *0 104.86 57.04 1.84 1963.67° 276.18 2988.34
6% * 0.025% 110.11 57.82 1.91 1993.34° 263.44 3104.34
P-value 0.5067 0.9157 0.8358 0.0270 0.7481 0.8323
SEM 1.96 0.86 0.04 20.38 6.89 59.61

(P<T40) 313 3539 oyl sime SMS ccgliio gy b (clapsSoloo s iy yo g3
! Means within same row with different superscripts differ (P<0.05).
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Table 8- The effects of different levels of watermelon skin and enzyme on carcass traits (% carcass weight) of

broilers (42 day)

o Lo asy sk e Ol A5 Ao o
Treatments Carcass Abdominal fat  Gizzard  Liver  Breast Thigh
(%) wlgxin congy gokans
Watermelon skin levels (%)
0 66.01 2.62 254 3.20 33.72 25.40
2 70.18 291 2.43 2.96 34.53 25.04
4 67.67 2.82 2.59 3.05 34.06 25.12
6 68.88 2.36 2.59 2.97 34.39 25.33
P-value 0.2414 0.2830 0.8044 0.6644 0.9164 0.8543
SEM 1.43 0.27 0.13 0.15 0.89 0.52
(%) w5 sk
Enzyme levels (%)
0 68.86 2.85 2.57 2.98 33.97 25.18
0.025 67.50 3.00 2.50 3.11 34.38 25.27
P-value 0.3542 0.5721 0.6159  0.4111 0.6502 0.8741
SEM 1.01 0.19 0.09 0.11 0.63 0.37
() w ot x &lgaie Cassy sl
Watermelon skin levels*
Enzyme levels (%)
0*0 69.68 2.50 2.49 3.24 33.23 25.08
0*0.025 62.34 2.73 2.60 3.26 34.22 25.73
2%*0 69.77 2.90 2.53 2.77 34.89 25.73
2%* 0.025% 70.58 2.94 2.33 3.15 34.17 24.81
4%* 0 68.30 2.57 2.62 3.05 34.10 25.18
4%* 0.025% 67.06 3.08 2.56 3.06 34.03 25.07
6% *0 67.71 3.44 2.65 297 33.69 25.21
6% * 0.025% 70.04 3.28 2.53 2.98 35.11 25.46
P-value 0.1258 0.8300 0.8702  0.7904 0.8200 0.8865
SEM 2.02 0.38 0.18 0.21 1.25 0.73
ol 3 as asb e (V) csug 5155 lhe g i Gie ol 9 sladail $

oy ) 0ygl Lok (gygl s b yged A5 o yd ¥/ ;I ool
O lerdan sl p (b dne SIS IS5 Slag e
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b g5 o w3l 5 ealil 1y zalS opl 48 0s laas g 95
o qondgilio Gl 81 L &8 05l 039 oz g 5 Slae 3900 5l
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Table 9- The effects of different levels of watermelon skin and enzyme on blood serum parameters (mg dI™) of
broilers (42 day)"

b )los Lyl 6 Jo s Vb sy b (59 90 Ok 4y b g g
Treatments Triglyceride Cholesterol HDL LDL
(/) $lsiin cassy sl
Watermelon skin levels (%)
0 55.76 101.31 70.83 21.69
2 71.28 121.35 84.69 25.32
4 50.94 109.68 77.17 26.40
6 76.73 104.61 71.09 21.31
P-value 0.4437 0.5500 0.6459 0.6916
SEM 12.66 10.26 8.68 2.82
() 23 ot
Enzyme levels (%)

58.18 114.21 75.92 29.04°
0.025 69.18 104.30 75.97 17.33°
P-value 0.3976 0.3486 0.9952 0.0008
SEM 8.95 7.26 6.14 2.00
() 23] gots X Wlgaie Cngy zokans
Watermelon skin levels* (%)
Enzyme levels (%)
0*0 46.12 106.92 71.26 28.34
0*0.025 65.41 95.86 70.40 15.05
2%* 0 49.48 114.90 76.59 30.45
2%* 0.025% 93.08 127.80 92.80 27.20
4%* 0 49.90 117.05 80.64 28.48
4%* 0.025% 52.00 102.21 73.71 20.33
6% * 0 87.21 117.97 75.20 28.91
6% * 0.025% 66.25 91.35 66.99 13.73
P-value 0.3555 0.5914 0.7417 0.8200
SEM 17.91 1451 12.28 04.00
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! Means within same row with different superscripts differ (P<0.05).
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Table 10- The effects of different levels of watermelon skin and enzyme on immune system (Log2) of broilers (42

day)

b jlows JolSgs y25 ShbgS 108 JodS > pedlSgiel el gl giel
Treatments Newcastle titer SBRC 1gG IgM
(%) wlgrin gy zghams
Watermelon skin levels
0 5.00 5.34 1.17 417
2 4.84 5.34 0.84 4.83
4 5.84 5.50 1.00 4.34
6 450 3.67 1.34 2.34
P-value 0.5124 0.3609 0.7891 0.2168
SEM 0.64 0.81 0.36 0.85
(%) 3 gk
Enzyme levels (%)

5.25 4.92 1.00 4.08
0.025 4.84 5.00 1.17 3.75
P-value 0.5208 0.9191 0.6525 0.7001
SEM 0.45 0.57 0.26 0.60
(%) w3l zobaw X lgrin Cusgs oo
Watermelon skin levels*
Enzyme levels (%)
0*0 5.34 6.00 1.67 4.34
0* 0.025 4.67 4.67 0.67 4.00
2%* 0 5.34 5.34 0.67 5.34
2%* 0.025% 4.34 5.34 1.00 4.34
4%* 0 5.67 4,67 1.00 3.67
4%* 0.025% 6.00 6.34 1.00 5.00
6% *0 4.67 3.67 0.67 3.00
6% * 0.025% 4.34 3.67 2.00 1.67
P-value 0.8941 0.6378 0.1963 0.6960
SEM 0.90 1.14 0.51 1.20
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Introduction Watermelon is a fruit that is usually produced in large scales in many reigns of Iran. The
annual production of watermelon in Iran is more than 3 million tons. Watermelon not only is a rich source of
some vitamins and essential minerals, but also it contains considerable levels of secondary materials such as
antioxidants. More than 25% of watermelon is skin and most of nutrients and secondary substances that present
in whole watermelon, can be find in watermelon skin. In our country we usually do not use in all circumstances
and change to garbage and discharge to environment and increase the environmental problems. As, watermelon
skin is a valuable source of some essential nutrients and secondary substances and has low price, so it thought
that using it in broiler diets not only can improve their performance and body health status, but also can solve
some of environmental problems. The present study was conducted to evaluate the effects of different levels of
watermelon skin powder with and without using enzyme on performance, carcass traits, blood biochemical
parameters and immunity system of broilers.

Materials and Methods This experiment was conducted as a (4*2) factorial arrangement included 4 levels
(0, 2, 4 and 6% watermelon skin) and two levels (0 and 0.025% enzyme) with 384 Ross-308 broilers in 8
treatments, 4 replicates and 12 chicks in each replicate in two experiment period (grower from 11 to 24 days and
finisher from 25 to 42 days) in a completely randomized design. Chicks were fed from 1 to 10 days with a
common starter diet that recommended by Ross company. During experiment birds had free access to water and
feed. Measuring of weight gain and feed intake were done at the end of experiment periods and feed conversion
ratio was calculating by dividing the amount of feed intake to the amount of weight gain.

Results and Discussion Different levels of watermelon skin powder and enzyme had significant effects on
performance of broilers (P<0.05). Use of watermelon skin in 2% in diet increased the amounts of daily weight
gain and final live weight of chicks and improved their feed conversion ratio (P>0.05). Different levels of
watermelon skin powder had no effects on the amount of daily feed intake (P>0.05). Feeding enzyme in diet
increased the amount of chicks final live weight (P>0.05). Different levels of watermelon skin powder and
enzyme had no significant effects on carcass traits and immune condition (P>0.05). Watermelon skin could not
significantly change the values of blood biochemical parameters, but using enzyme in diet, significantly reduce
the amount of blood low density lipoprotein( LDL) (P<0.05). Without LDL, other blood biochemical parameters
did not significantly change by using watermelon powder (P>0.05) Improving of performance by using
watermelon skin powder can be having some reasons. As previously mentioned, watermelon skin is a valuable
source of essential nutrients such as vitamins and minerals and useful secondary substances such as antioxidants.
These matters can supply sufficient amounts of essential nutrients those need for health and growth of broilers
and upgrade body health condition. Watermelon skin is a main source of diet potassium. Potassium is an
effective nutrient in heat stress. As, the present study was done in summer, so this element may be had good
effects on broiler performance. As watermelon skin contain highly amount of crude dietary fiber and birds
especially broilers cannot tolerate highly level of crude fiber in their diets, so, using enzyme in broiler diets can
degrade the crude fiber physical structure and improve the digestion efficiency of broilers. As seen in the present
study, enzyme with watermelon skin in contrast to diets did not contain enzyme, improved the amounts of daily
weight gain, final live weight and feed conversion ratio of broilers and reduced the amount of feed price for one
kilogram of body weight gain.

Conclusion The overall results showed that in broilers, using 6% of watermelon skin not only do not make
any adverse effects on broiler performance, but also in contrast to diet with no watermelon skin, can improve
some of them. However in absent of enzyme, the best result was obtained with diet contained 2% watermelon
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skin powder. More than 2% increased the amount of feed price for one kilogram of weight gain. Using enzyme
with watermelon skin not only reduced the feed price, but also improved the final weight of chicks.
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