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Table 1- Chemical composition (% DM) and metabolizable energy (Mcal/’kg DM) of hatchery waste
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.. - S eslas ..
o lie (85 51 d eelS Eth ¢l>‘ S S K sl
ME P Ca er Crude protein Ash Dry matter
extract
iSam e Oluls s
3.20 0.510  19.00 13.87 1.76 11.00 95.00 S i
Hatchery waste powder
e Sl
0.12 0.03 0.17 0.14 0.98 0.80 1.02

Standard deviation
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Table 2- The Ingredients and chemical composition of experimental diets (DM basis)

Experimental diets _zl37 sbse

Slaglss o3 Slals ds s T s o (he2) Shs sl
Slals 05 .
6% Hatchery Waste 3% Hatchery Waste Control Ingredients
Powder Powder

30.0 30.0 30.0 Alfalfa hay, chopped o 3,5 o g ale
10.0 10.0 10.0 Wheat straw, chopped sl 35 oS olS
25.0 28.0 31.0 Barley grain, ground sddbnd o ails
9.0 9.0 9.0 Corn grain, ground sldobad wys 4l
6.0 3.0 0.0 Hatchery waste eiSam e Sluls oy
0.0 3.0 6.0 Cottonseed meal Sl dbms
3.0 3.0 3.0 Canola meal Yl dlns
15.0 12.0 9.0 Wheat bran S o
1.0 1.0 1.0 Vitamin and mineral premix |l e JaSe
0.4 0.4 0.4 Sodium bicarbonate e Sl S
0.6 0.6 0.6 Salt Sl
Chemical composition l..s .S 5

SIS 55 s J5Ka e g5,

25 251 251 _ (A5 02 SIS ol 555

Metabolizable Energy (Mcal/Kg)

13.40 13.50 1352  Crude protein (%) (hoy3) ol (s
90.10 90.10 89.90  Dry matter (%) (ho3) Sz oo
89.49 91.82 93.64 Organic matter (%) (ds3) Jesle
3.45 3.12 273 Ether extract (%) (o)) ol o
NDF Loy g (E W]

34.2 347 346 (00 (5 ooy 02 J el S
(%)

22.01 22.40 22.52 ADF (%) (Ao33) Gdew! o 55 3 J ol LI

O OMNE ) CU e Fe bl e Suks e 8 o ol Gdes ot 5 0 IU Bty 00 e 1U) D3 ol s (0rvven U A s
(M Se ey Mg ey Na () Co.@rer )P ey Zn (v 00y Ca

'Contains 500,000 1U of Vitamin A; 100,000 U of Vitamin D and 100 1U of Vitamin E and 3000 mg Fe, 300 mg
Cu, 300 mg Mn, 2000 mg Ca, 3000 mg Zn, 90000 mg P, 100 mg Co, 50000 mg Na, 100 mg I, 19000 mg Mg and 0.1

mg Se to Kg.
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Table 3- Dry matter intake and performance of lambs fed experimental diets

Experimental diets LT sbee

P value SEM Dbl ot Sl e T L a5
6% Hatchery 3% Hatchery C(;Jntrol '
Waste Powder ~ Waste Powder
Y S osle
0.001 0.034 1.36° 1.26 1.15° (54 e
Dry matter intake (kg/day)
S aJsl O
0.961 0.918 23.00 23.00 23.33 o (5 ) sl 035
Initial weight(kg)
0.045 0.781 43.83° 42.50° 41.16° o (0550 sl 03
Final weight (kg)
$) &l 05 aslsl
0.001 0.006 0.231° 0.215® 0.197° o (65 €625 03 ¢
Daily weight gain (kg)
0.401 0.08 5.90 5.86 5.84 _ i e
Feed conversion
SAS) o S asY o
0.032 0.470 20.73° 19.68° 19.05° (f’f 2 05 05
Warm carcass weight (Kg)
g B 3N O
0.044 0.470 20.08° 19.01% 18.28" (? FAS) 2 N 0
Cold carcass weight (Kg)
$asy ,3) asY bl
0.033 0.215 3.12° 3.38% 4.03° (5 VSl oy 3 28

Cooler shrink (% WC)

syl Gl sl .Sl :SEM

P<iv0) Ll g J.i.lbaﬂ Sl Jlasme Ol Kby sy o s wlie b oy > ab
ab Different superscripts in each row indicate a significant difference between the experimental diets (P< 0.05).

a3l sl (g3he 1 ge (5 s 5,158 € Jpux
Table 4- Nutrients digestibility of experimental diets

Experimental diets .zl 3T slae >

(Ao2) 5y ol 8

P value SEM Slels Aoy Sluls ds s ¥ Sl s ) el .

6% Hatchery 3% Hatchery Control Digestibility (%)

Waste Powder Waste Powder
0.541 0.911 65.66 67.68 65.60 Dry matter S osle
0.534 1.127 71.52 71.56 68.98 Organic matter Slesle
0.345 0.826 60.30 63.29 61.69  Crude Protein P s n
0.028 1.522 32.24° 36.52% 38.28°  NDF G ey 55 53 Jsbels G
0.034 1.237 30.94° 33.62%® 34.46°  ADF Shmlodiy 33 53 J gloeals S|

sylukal Gl sl .Sl :SEM

(P<e1v0) A3l o 3T sloe o s me N Sy sy 3 i e g
ab Different superscripts in each row indicate a significant difference between the experimental diets (P< 0.05).
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Table 5- Ruminal pH and NH3-N in lambs fed experimental diets
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Table 6- Ruminal protozoa population in lambs fed experimental diets
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Table 7- Ruminal VFAs of lambs fed experimental diets
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valee SEM e R el s i '
6% Hatchery 3% Hatchery Control Volatile fatty acids (mMol/L)
Waste Powder Waste Powder
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0.06 0.60 8.89 8.09 8.17 Butyric S e Ao
acid
003 001 0.72° 0.72° 0.81° Valeric acid Sl A
0.09 0.11 0.39 0.37 0.41 Iso-valeric acid S M5 5! Al
0.20 0.03 0.25 0.29 0.31 Iso-butyric acid Ko, g3 o]
002 011 1.99° 2.57° 3.27° AP s ded & Sl bl o
012 214 74.81 74.83 74.64 Total VFAS e sl S

18kl G el - SLs :SEM

(P</00) il o slasT Glae o o sl e S| Sl Ly o s alie i g = P
b Different superscripts in each row indicate a significant difference between the experimental diets (P< 0.05).
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Table 8- Blood parameters in lambs fed experimental diets

Experimental diets .zl 37 sbse
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Value 6 % Hatchery 3 % Hatchery lols Parameters

Waste Waste i
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Abstract

Background and objectives: Processing and treatment of agricultural residues and by-products
is a noble economical solution for reusing them into the product cycle especially in animal
feeding. The production of a huge quantity of hatchery waste (HW) in the poultry industry has
raised concerns about environmental pollution. After eliminating their pathogens, nutrients, and
energy from broiler feces, litter, and hatchery wastes can be recycled and used in livestock diets.
Therefore, the purpose of this experiment was to investigate the effect of feeding different levels
of HW as the main source of dietary protein on lamb’s performance, nutrient digestibility,
ruminal fermentation, and blood parameters.

Materials and methods: Twenty-four Kermani male lambs with an average initial weight of
23+0.33 kg and six months of age, were used in a completely randomized design. The
experimental diets included control diet and diets containing 3 and 6% of HW. The feed
leftovers were collected and weighed daily before the morning meal to estimate the feed intake
of lambs. At the end of every two weeks, the lambs were weighed to calculate the daily weight
gain. Nutrient digestibility was measured using the method of acid-insoluble ash marker. Rumen
liquid samples were taken from lambs before feeding in addition to 3 and 6 h after feeding to
measure NH3-N, pH, and volatile fatty acids. To determine blood biochemical parameters,
blood samples were collected on the final day of the experiment, 3 h after the morning meal. At
the end of the main period, all lambs were slaughtered following an overnight hunger. The
empty body was weighted and stored at 4°C for 24 hours (for determination of cold carcass
weight).

Results: In the present study, performance and dry matter intake in lambs fed with 6% hatchery
waste powder were significantly higher than in the control group (P<0.05). Dry matter, organic
matter, and crude protein digestibility were not affected by HW. However, neutral and acid
detergent fiber digestibility decreased (P<0.05) by adding HW into the lamb’s diet. Adding HW
to the lambs’ diet, increased either warm and cold carcass weights linearly (P<0.05). The pH,
protozoa population, and NHs-N concentration in the rumen were not affected by the
experimental diets. The HW in the diet resulted in decreasing (P<0.05) and increasing acetic
and propionic acids concentration in lambs, respectively. Blood cholesterol and glucose level in
lambs fed HW were significantly higher than in other groups (P<0.05). However, other factors
such as BUN and total protein were not different among the experimental diets.

Conclusion: The chemical composition of the HW indicates that this by-product is a relatively
appropriate ingredient. Due to an increase in feed intake and performance, and altering ruminal
fermentation characteristics, this waste can be used as part of a concentrate in the diet of lambs.
Keywords: Fattening lamb, Hatchery waste powder, Nutrients digestibility, Volatile fatty acids.
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