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ABSTRACT This study investigated the effects of different environmental enrichment platforms on the productivity, blood
profiles, meat quality, welfare indicators, and tibial traits of broilers. A total of 500 one-day-old male Ross 308 broilers were
randomly assigned to four treatments: control (wooden perch) and three platform types (elevated, EP; stepped, SP; and ramp,
RP), with five replicates of 25 birds each. The test was conducted for a total of 35 days. Environmental enrichments did
not significantly affect productivity (P>0.05). In serum biochemistry, the RP group showed higher levels of total protein and
albumin (P<0.05), while corticosterone did not differ among treatments. Footpad dermatitis scores were highest in the control
and decreased in the order of RP, SP, and EP (P<0.05). For meat quality, breast meat pH and water-holding capacity were
highest in the RP group (P<0.05). Tibia mineral content, density, and length showed no differences among treatments, but
leg muscle mass was higher in the RP group (P<0.05). In conclusion, providing environmental enrichment did not negatively
affect the productivity of broilers. Elevated and stepped platforms improved welfare by providing horizontal resting areas that
increased space utilization and alleviated footpad dermatitis. The ramp platform enhanced accessibility and stimulated activity,
leading to greater leg muscle development, although the increased pressure from slope usage may have negatively influenced
footpad health. However, further research is needed to determine appropriate enrichment designs that maintain production while

considering the physical characteristics and usability of broilers.

(Key words: environmental enrichment, platform, welfare, broiler)
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Fig. 1. The four different types of environmental enrichment structures provided in this study. (A) Control wooden perch, (B) elevated

platform, (C) stepped platform, and (D) ramp platform.
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Table 1. Effects of enrichment design on production parameters
in broilers

Treatments'
Items SEM?  P-value
CON EP SP RP

Initial BW, g 42.1 420 421 421  0.040 0.99%
Final BW, g 1,754.1 1,737.3 1,7184 1,720.5 15478 0.856
BW gain, g 1,712.0 1,695.3 1,6763 1,678.4 15490 0.856
FI, g 2,1752 2,127.6 2,154.6 2,1488 14.181 0.732
FCR 127 126 129 128 0.009 0.698

BW, body weight; FI, feed intake; FCR, feed conversion ratio.
' CON, wood perch; EP, elevated platform; SP, stepped platform;
RP, ramp platform.

2 SEM, standard error of means.
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Table 2. Effects of enrichment design on blood hematology in

Table 3. Effects of enrichment design on serum biochemical

broilers composition and corticosterone in broilers
Treatments’ Treatments'
Items SEM® P-value Items SEM® P-value
CON  EP SP RP CON EP SP RP

WBC, K/uL 18.2 17.1 182 185 0537 0.800
HE, K/pL 475 441 480 505 0.195 0.726
LY, K/uL 10.8 10.2 10.7 108 0252 0.804
H/L ratio 044 043 044 046 0009 0.655
MO, K/uL 1.88 1.81 1.88 1.92  0.058 0924
EO, K/pL 058 052 058 0.60 0031 0.838
BA, K/uL 017 015 018 0.17 0.011 0.804
RBC, K/uL 236 233 237 245 0.030 0.586

Hb, g/dL 797 818 820 820 0.111 0.867
HCT, % 236 240 241 247 0276 0586
MCV, fL 1002 103.0 101.5 1012 0.872 0.721

MCHC, g/dL. 339 351 345 336 0316 0340
PLT, g/dL 245% 269° 278 164" 1553 0.032

WBC, white blood cell count; HE, hematocrit; LY, lymphocytes;
H/L ratio, hematocrit/lymphocytes; MO, monocytes; EO, eosino-
phils; BA, basophils; RBC, red blood cell count; Hb, hemoglobin;
HCT, hematocrit; MCV, mean corpuscular volume; MCHC, mean
corpuscular hemoglobin concentration; PLT, platelets.

' CON, wood perch; EP, elevated platform; SP, stepped platform;
RP, ramp platform.

2 SEM, standard error of means.

*® Means in same rows with different superscripts are significantly
different (P<0.05).
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e

Total cholesterol,
mg/dL

Triglyceride, mg/dL  83.8  76.0 8.8 962 3.702 0.259
Glucose, mg/dL.  150.8 155.5 157.6 1514 5.191 0.964

120.9 1203 1219 1272 2395 0.742

Total protein, g/dL 3.28® 3.10° 3.59° 3.55° 0.059 0.006
Albumin, g/dL.  1.32% 127° 142® 145 0.019 0.001
AST, UL 251.0 262.8 2574 2538 3.719 0.723
ALT, UL 129 145 148 151 0.049 0.39%
Creatinine, mg/dL. 021 021 023 022 0.003 0.125
Ca, mg/dL 11.14 11.06 11.08 11.11 0.077 0.988
IP, mg/dL 8.91° 823" 888> 10.22° 0.167 <0001
LDH, mg/dL 1937.5 1888.7 1947.4 2047.1 73.195 0.900

Corticosterone,
pg/mL

AST, aspartate aminotransferase; ALT, alanine amonotransferase;
Ca, calcium; IP, inorganic phosphorus; LDH, lactate dehydrogenase.
' CON, wood perch; EP, elevated platform; SP, stepped platform;
RP, ramp platform.

2 SEM, standard error of means.

7 Means in same rows with different superscripts are signifi-
cantly different (P<0.05).
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Table 4. Effects of enrichment design on welfare parameters in
broilers

Treatments' P-
Ttems SEM?
CON EP SP RP value
Footpad dermatitis score 2.40° 1.80° 1.84° 2.24™ 0.073 0.006
148 0.081 0.103

1.44 0.068 0.256

Hock burn score 1.62 1.08 1.46
Feather cleanliness score 1.64 1.26 1.38
Litter quality

Moisture, % 606 612 61.1 624 0.518 0.671

pH 780 7.68 7.76 7.65 0.043 0.123

' CON, wood perch; EP, elevated platform; SP, stepped platform;
RP, ramp platform.

2 SEM, standard error of means.

"¢ Means in same rows with different superscripts are signifi-
cantly different (P<0.05).
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Table 5. Effects of enrichment design on breast meat quality in
broilers

Treatments'
Items SEM? P-value
CON EP SP RP
pH 570° 582 573™ 588 0.017 <0001

Water holding
capacity, %

Shear force, N 272 298 281 281 0.382 0.093

489° 566" 50.1° 646" 1210 <0001

Cooking loss, % 303  29.6 274 331 0923 0.181

Meat color
L 583 577 579 59.6 0461 0.500
a 225 3.04 279 255 0142 0245
b 495 652 512 588 0304 0.236

' CON, wood perch; EP, elevated platform; SP, stepped platform;
RP, ramp platform.

2 SEM, standard error of means.

"¢ Means in same rows with different superscripts are signifi-
cantly different (P<0.05).
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2] AgelA FAEY AFo] AS FH vlAe FEol
ARt B8} 2 ™(Kiyma et al, 2016; Fidan et al.,
2020; Karaarslan et al., 2023; Khalfi et al., 2024), ¥ $150]
M= PeeistEde] dert AlS F2d T
nXA] = o R Alsdrh

3 9

5. Z=54

S PRt P 2 HFE 5 4
Y}i= Table 69 UERAITE 35714, 24U% 2 AI3Zole
Ao W ztolE HolA| &k ork(P>0.05), the] 5%
< BAARY EYE AeldA 2 Yehsen izTellA
S e THP<0.05). A9 wE AR g S53
=49 B3-S &5 AsE fds, vl 1 42 B2
Pz AstZ o]o|Zth(Bradshaw et al., 2002). ©]ol we}h
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Table 6. Effects of enrichment design on tibia characteristics in
broilers

Treatments' P-
Ttems SEM?
CON EP SP RP value
BMC, g 247 240 234 243 0023 0327

BMD, g/cm’ 0.239 0236 0.227 0235 0.051 0.193
Tibia length, pm 87.52 8729 86.72 88.79 0.393 0.614

Tibia muscle mass,

o 78.59° 79.33® 79.36™ 79.70° 0.134 0.019
0

BMC, bone mineral content; BMD, bone density.

' CON, wood perch; EP, elevated platform; SP, stepped platform;
RP, ramp platform.

2 SEM, standard error of means.

*® Means in same rows with different superscripts are signifi-
cantly different (P<0.05).

T35t ofg] AEo] HuE ti(Castellini et al., 2002;
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2017) lgﬁ_ /\]_T,'_th]E pj_7:] o 7;"9] 7;])5'— 71—1: tu 710]_% 7k
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tellini et al., 2002). Z2F, At 5o F5F3h= 271, A
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Paxton et al., 2013). & ATHol|A] ZAALRE ZAE Ae]79
the] 28] E7 VR AL A9 2 foldS o
1 AL =g 272 At Kaukonen et al.(2017)
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(Kestin et al., 1999; Paxton et al., 2013), & Lol 4
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