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Extended Abstract

Background: In the poultry industry, enhancing production efficiency, reducing production
costs, and maximizing economic performance are fundamental objectives. However, these
objectives can be achieved only when environmental, managerial, and nutritional factors are
maintained at optimal levels. Any deviation from proper management practices results in
environmental stress, which adversely affects the growth performance, health, and welfare of
broiler chickens. Among undesirable environmental factors, high ambient temperature and
excessive stocking density are recognized as major stressors, whose influence has recently
received greater attention due to the global rise in temperature, and producers’ common
tendency to use higher densities to increase profitability. Heat stress is considered one of the
most challenging issues in poultry production because birds lack efficient thermoregulatory
mechanisms, such as sweat glands, and are therefore highly sensitive to thermal changes.
Exposure to high temperatures disrupts heat-dissipation mechanisms, elevates body
temperature, induces metabolic disturbances, reduces feed intake, suppresses growth, and
weakens the immune response. On the other hand, high stocking density is widely practiced to
increase meat production and economic efficiency, especially during the growth period. While
greater density can elevate total meat yield, inadequate ventilation, limited space for movement,
and non-uniform access to feed and water result in increased physiological stress, reduced
welfare, and negative impacts on growth and health metrics. Furthermore, overcrowding
hampers air exchange and restricts effective dissipation of body heat, thereby exacerbating the
effects of heat stress. Considering the importance of the combined effects of ambient
temperature and stocking density in industrial poultry production systems, investigating these
two factors simultaneously appears essential. Furthermore, evaluating their impacts on various
productive and physiological aspects, such as growth performance, blood biochemistry, immune
function, meat quality, and intestinal morphology, can provide a more comprehensive scientific
perspective for optimizing management strategies. Therefore, this study aimed to evaluate the
interaction between heat stress and stocking density on productive performance, biochemical
blood indices, immune responses, meat quality, and intestinal morphological parameters in
Arian broiler chickens.

Methods: For this purpose, 868 one-day-old mixed sex Arian broiler chicks were allocated to a
2 x 2 factorial arrangement consisting of four treatments with seven replicates. Experimental
groups included two stocking densities (14 and 17 birds per square meter from the beginning of
the rearing period) and two temperature regimes (standard temperature and heat stress during
the last 2 weeks of rearing). Productive parameters, including weight gain, feed intake, and feed
conversion ratio, were recorded weekly. The weights of lymphoid organs (bursa of Fabricius,
thymus, and spleen), liver, heart, breast, thighs, and abdominal fat were measured at the end of
the trial. The thickness of the right and left ventricular walls was also evaluated. Blood samples
were collected for hematological traits, biochemical parameters, and liver enzyme assessment.
Immune response was assessed by measuring antibody titers against sheep red blood cells
(SRBC) and the Newcastle disease virus. To assess intestinal morphology, jejunum samples
were used to determine villus height and width, crypt depth, villus height-to-crypt depth ratio,
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and muscular layer thickness. For meat quality evaluation, breast muscle samples were collected
after slaughter and analyzed for pH, dry matter, crude fat, crude protein, color, and textural
properties, including cooking loss and water-holding capacity. Data were analyzed using SAS
software, and means were compared by Tukey’s test at a significance level of P < 0.05.

Results: Productive parameters throughout the experimental period were influenced by the
treatments, with daily weight gain significantly higher under standard temperature and normal
density. Increased stocking density led to a significant elevation in feed conversion ratio,
indicating reduced feed efficiency under dense rearing conditions. The weights of the bursa of
Fabricius, thymus, and spleen were higher at standard temperature with both densities (14 and
17 birds), indicating better immune function in the absence of heat stress. Furthermore, elevated
temperature affected the cardiac structure and increased the right ventricular diameter.
Hematological findings showed that heat stress reduced lymphocyte count while increasing
heterophil numbers. The primary antibody titer against SRBC decreased under heat stress
treatments; moreover, both heat stress and increased stocking density elevated serum alanine
transaminase and malondialdehyde concentrations. Meat quality assessment revealed that heat
stress and high stocking density reduced meat quality. Evaluation of intestinal morphology
demonstrated that structural indices, including villus height, crypt depth, muscular layer
thickness, and absorptive surface area, increased in broilers raised under standard stocking
density.

Conclusion: Overall, the findings of this study demonstrate that rearing broiler chickens under
heat stress and high stocking density results in reduced growth performance, weakened immune
system, elevated oxidative stress-related enzymes, decreased meat quality, and unfavorable
changes in intestinal structure. Therefore, maintaining optimal ambient temperature and proper
stocking density are essential requirements in commercial broiler production, playing a crucial
role in promoting bird health, improving performance, and enhancing final product quality.
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Table 2. The effect of density on the performance of Arian broiler chickens during the first 4 weeks of the experiment
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Table 3. The effect of density on the uniformity of Arian broiler chickens in the end of the fourth week (%)
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P-value 0.327 0.386
SEM 0.174 1.074

s (P <+ /40) (gylo gime IS bl blsd ) SISy ) cglite Cigys by ol Sle™
¢ Means with different superscript letters in each effect are statistically significant (P < 0.05).

Spas @lis) Gy ol (59 YY-YF) i wiin 09> J5 9 (S TV-V) Sbb wia ¥ oSlee
o1y b cod adn ol > Shes ddcurs 9 Shed G5 g o515 U 4 baye @l oSy YY) odilejl
sboyles > Shhgd Spae (P<0.0T) w35 I35y g atin 93 33 ()l g (b5 Gladrgr 3Ses p (2lo)S
2 &ligy jg oI g w515 93 o 3 3l sled cos ((Siey YY) (aialojl o) SS9 (S ey TY-V4) SLL
b jlog plow 4y G VY ST, 5 00kl glod o Loy Slosds 0l Hlis ¥ Jgas pd
slosless > Shgd b cups (P <001) 39 pYL dimdee L5yl @l ((Shsy TO-Y) ooy ain

@ G lo)S 5 5 3l (slod 93 5 3 W oSl haScw s 5 alljg) Sl SBpae wilis) (g Gl &S

il dulis (P <0.01) 595 5YL Lo 93 j2 0 V¥ STy )5 byl sy lces Sl
5 039 )30 ey e 3 luliwl (glod &S Dby i Lol P Shes Gpas g aljy i oliel (P < 0.01)
L (2lo)S A5 4 G (1395 ladagr STgd Bpas W g Y 1S15 90 pa b osjlulil sled cod glajles
S0 9 0j9 ORIPl w35 VT oS5 (P < 001) e YL ol G cov glajles 4 Cuns

(P <0.01) 0 WY o515 & G Slysd hadco b 2 3)lsbisl slod cow didly yiysp sladses (P <0.01)
0)9> JS | oselcwsd & @bt ((S59) YV=+) 095 JS G G ) e Shes hadcors oS5 9
oilidl) (o0,Slee sladomiwl b 4 wiady o LS iy Bl i W81 90 s glo)S i cov slads e
25U cos (Shes hibcops 9 Sles Syae s 5libl slos &S sly Hlis ol @l il awslds (P < 0.01)
Shys Spas (P < 0.01) wbs )15 iljl glajles 5 Shgd Spae ilis; iy Gl )b dre gm0 o
4 Coud o515 90 o 30 dyluliwl slod cov slajley o O A Cawd (b5 gladses Shs bas oyl
sy VL oS5 5 m a5 cod s ) S @a Sl a8 (P < 001) ab oS


http://dx.doi.org/10.61882/rap.2025.1419
http://rap.sanru.ac.ir/article-1-1419-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-04-19 ]

[ DOI: 10.61882/rap.2025.1419 ]

¥ 839 (S35l9919m 9 CubgS CudS (ol Frwly 0 Shos p aw dly 3 (S5 5 (ale)S B

dgs (plo)S Ll baylyd 50 by i 3 Slee el
& Cuwl s ()55 ¢ pizmen (Zulkifli ef al., 2009)
L s ygals 4 baossyy (S038 (o yiwd Sl5 o0 YU o515
OBl 55 2le)S G5 llpd g2 g > alS
O gled wile U dgd Slyed CBpne 4 B8, bl
(Son et al., 2022) a8 bas bylys opl cod |y 265
Vo5l D STy S 080 5158 Ly cpl ) e
dLm<\>9> A ))S.Lo& P u])JI Xy yo yd oy
Puron et al., 1995; Zuowei ) cuily aiy Jls jo oubgS
2 s & (et al., 2011; Houshmand et al., 2012
uLw Gladllas ¢ pl g 0gMe Dg odmlie b 35 Lo axlllas
ol dgw (BeS gladngs Wby 3 Slas > ST a5 2l
Bpae Gl b cuwl Seo bz oYL slod Cov
55 Bl udplie 5 pan > OS] (St
AL olped Mgy s by g ojlul LialS 4 BNy,

(Hosseini-Vashan et al., 2016)

Oygots byleg plo 4 cans W oST5 5 3)lull
5 Shed b cups (P <0.01) 59 Y (g)ld sizo
slod 1 a5 Byo VWY (1515 & s VY oS5 ol po
JS 3 ol all awslis (P < 0.01) cdly dguy (Joro
Ol 38 D9ty Dkl (glod a8 Dy L 5 ye 0 090
(P < 0.01) a8 2355 sladrge Shod a5 i
kS rs S g oM Gig ORIFl p 8 VT SIS
b plas o gte JW WS15 4 s Sk
Y 0 dE WSlp s e sled e Jlie S (P < 0.01)

5 odalie (Bygp 0y93 JS g (LY atin
Shey hdcuys 5 Shey SGrae jy olBl »
Shgd Gpas yiall a8l cush 1isS slarse
P Ay s dSkes s b by ioliel e
2 s Gl s olo)S i cod slads g
oS 4y 55 by il o ol e geald dond
OS85 398 o0 aee L & (53 @9 9 (IS

bl ain ¥ p)l dgw (255 ey 3 Slas p oloS (55 g o815 b -F Jouo
Table 4. The effect of density and heat stress on the performance of Arian broiler chickens in the last 2 weeks

539, YA-YD 39, YP-XY SS9 XY
29-35 days 36-42 days 0-42 days
- T
Tempiiature Dﬁ 'S)i’ty D?g’)G DFP(g)  FCR® D&G DFI (g) FCR Dg)G DFI(g)  FCR
3kl 14 68.87* 131.90* 1.92° 90.93* 202.45% 2.29% 51.58° 96.47° 1.87°
Normal 17 71.26* 134.88* 1.90° 83.85° 197.71* 2.36% 49.77° 95.47a 1.92¢
wlo)S i 14 52.69° 112.93° 2.15° 70.99¢ 160.01° 2.26° 45.41¢ 85.29° 1.88°
Heat stress 17 56.89° 116.05° 2.06* 62.28¢ 157.04° 2.44* 44,559 85.92° 1.93*
P-Value <0.001 <0.001 0.003 <0.001 <0.001 0.003 <0.001 <0.001 0.025
SEM 1.765 1.771 0.047 1.377 2.324 0.039 0.47 0.736 0.015
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Main effect
Lo>
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3t 70.06* 133.39* 1.91° 87.39* 200.08* 2.29 50.68° 96.08° 1.89
Normal
o) i 54.79° 114.50° 2.10* 67.62° 158.53" 2.35 44.98° 85.60° 1.90
Heat stress
P-Value <0.001 <0.001 0.0004 <0.001 <0.001 0.144 <0.001 <0.001 0.627
5T
Density

14 60.78 122.42 2.03 80.95* 181.23 2.25b 48.50* 90.88 1.87°
17 64.07 125.47 1.98 74.06" 177.38 2.40* 47.16° 90.80 1.93*
P-Value 0.074 0.097 0.280 <0.001 0.114 0.0006 0.009 0918 0.003

Jlaze iyl

Interaction effects

pfl)SXLa.) 0.614 0.971 0.489 0.896 0.706 0.531 0.325 0.344 0.976

Temperaturex Density
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a¢ Means with different superscript letters in each effect are statistically significant (P < 0.05).
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Table 5. The effect of density and heat stress on the relative weights of organs (% of live body weight) and heart

ventricular diameter (mm) in Arian broiler chickens

) S5 slapl izl slapl
Internal organs Lymphatic organs
)Jas )Jas 14
ok ok g 8
Lo oSy asy . X s o . Caly s o}
Temperatur Densit Carcas e U»‘) Gl oS '\5 - Right Left o Job Tbl): mu
pe y s Breast Thigh Gizzar abdomin Liver Heart ventri ventri Bursa Spleen );
d fat al fat cular cular F gf- .
diamet diame aorict
er ter us
b
st 14 6274 2069 2072 0.8 0800 2141 O 28 63000 0.137  0.086" 0298
Normal 17 6l.16 & 2096 0177 0.723 2047 0381°  2.099°  5.533b 0.139*  0.091° 0345
oS i 14 63.13 1907 2128  0.305° 0.836 1964 0449°  1.790°  5.400° 0.092°  0.066° 0240
Heat stress 17 6302 18.10° 2185  0.167° 0.772 1989 0409  1742°  5.623° 0.091° 0055  0201°
P-Value 0346 00076 0059 0000 o423 0304  0.0002  0.004  0.029 00005 <0.900  ¢,0051
SEM 0852 0477 0288 00139 00485 00696 00094 00982 0212 00115 00033 0.0270
ol il
Main effects
Lo
Temperature
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e gl
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®¢ Means with different superscript letters in each effect are statistically significant (P < 0.05).
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Table 6. The effect of density and heat stress on hematocrit, pH, and the number of white blood cells in Arian broiler

chickens
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Monocyte Lymphocyte Heterophil Heterophil/ Eosinophil
Lymphocyte
335kl 14 30.28 7.64 6.04 55.64° 33.25 0.59° 5.07
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Table 7. The effect of density and heat stress on the antibody titers against SRBC and NDV in Arian broiler chickens

(log2)
S¥hgS 3053 JolS ale ool 1l
Antibody titers against SRBC ;
gl gy 25l by JlSg ale ool s
Loy Sy Primary response Secondary response Antibody titers against NDV
Temperature Density J 3 4 xz
Total G 1eM Total G 1eM
3,15kl 14 5.00™ 1.85%® 3.14 6.28 4.00 2.28 6.28
Normal 17 5.85° 2.00* 3.85 6.28 4.14 2.14 5.85
wloyS Jis 14 3.57 1.28° 2.42 5.57 3.00 2.57 6.71
Heat stress 17 2.42¢ 1.28° 1.14 6.42 3.28 3.14 6.00
P-Value 0.014 <0.0001 0.022 0.797 0.521 0.353 0.905
SEM 0.733 0.300 0.589 0.664 0.628 0.414 0.878
Main effects
PR
Temperature
>kl 5.42¢ 1.92¢ 3.50° 428 4.07 221 6.07
Normal
e 3.00° 1.21° 1.75° 6.00 3.14 2.85 6.35
Heat stress
P-Value 0.0029 0.025 0.007 0.671 0.152 0.134 0.747
JeiE
Density
14 428 1.50 278 5.92 3.50 2.42 5.40
17 4.14 1.64 2.50 6.35 3.71 2.64 5.92
P-Value 0.847 0.638 0.632 0.525 0.736 0.609 0.521
e <l
Interaction effects
Sl 0.185 1.000 0.102 0.525 0.910 0.397 0.872
Temperaturex Density
NG v
SbwsS 50)5 oS

!Sheep Red Blood Cell

“Newcastle disease virus

’Immunoglobulin mercaptoethanol-resistant
*Immunoglobulin mercaptoethanol-sensitive

Jols )lew ws)e.si
JPBIsilS e & pylhe pglSigesl
Jpblsnlye 4 olas oglSgige]

yl3 (P < +40) gl ine B 5l Ll ) cll 1 Sy 5 glite By b clagSiliatte

¢ Means with different superscript letters in each effect are statistically significant (P < 0.05).

s V¥ 18155 g 0)lilin] (slos cow B8y 5o 55 95
Sl gy 2 SV o3 Spgoy bjled plo 4
Ol 1l G (2lo)S 5 &5 da3 00 (LIS 5 (Lo
A olukel gy a4 caws ALT  iljal 4 AST
1 sl o5l 5 GGT pyolis (opwizzen (P < 0.01)
IV e Cpgen glo)S i Cod ladas
55 (W) YU STy g ojluilinl glod cov slads g
5 AST ALT (lopysl polio o e Lialsdl s
(P<0.01) 45 (VF) ol o815 & Cos amalliopglle
9 ALT glie g a5 oS15 g Jlo lo> Jolite
b S sbare 8 e ddlegdl
(P <0.01) 299 ,J35 36 (g,l> sxe
bl Yo 1515 5 (2le)S (A5 bawg geilansT (yo il
1] s 5 (sioal i 41 Sl 0 & 250

O stlonignr (Lraadul 3
L I L A -
Ol g (35S Slade g (o olendon (sladoul b
b cod (bS8 prw > sl
@ aag b (P <0.01) x5 8 oSl Llize ol
w3l Ol (P < 0.01) 39 Soml )b dme ©)gon
W W8T b oylailinl slod cov slads gy o> p o ALT
S0 Fowh b sba bles ple @ Ces
P i 35 e e adll ol clale (P < 0.01)
2o & Cws W STE L ple)S (i cod sladrg
55 e AP < 0.01) 39 YL (6 l3 ne 5t o


http://dx.doi.org/10.61882/rap.2025.1419
http://rap.sanru.ac.ir/article-1-1419-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-04-19 ]

[ DOI: 10.61882/rap.2025.1419 ]

spdee Sl oSl il 4 e g cud
culs b ob,S i (Livingston er al., 2020)
glanS] oyl 4 gy o 1) ST B sl sl
5 (Altan et al., 2003; McCord, 2000) 2> o ;8]
05> e ddleggle Slgme (Gl G Groren
» (Xu et al., 2020; Zhang et al., 2012b) 354 .0
2 ooss e Sdllepgle Gl ol gl
(W) VL o515 5 (pleS 25 ot a8y gy sl
o 28 donis g ecnl 2 W g bl b ) i
wlo)S U5 plp > VL WSI5 cov (DS sladag>
3 8ee dlgi o Lalpd cpl 33 (hygn 5 Med Spica]
b (Son et al, 2022) say ialS 1) gl i,
shazgs > (gdae dlge Caxs Ll g pld 4 e
Ol 3 omiie (Aslam et al., 2021) 308 0 bsS

Job 5> (g3ae dlge Lids 5 YU 1S15 cov Syt Bpuae
55 b adlas > (Son et al., 2022) sp olbo)S i
les s g (s Cjgwody Sl maw als
sdalin Jb dxe Cygod ol IS Cov sladsgs

MR W

v 839 (S35l9919m 9 CubgS CudS (ol Frwly 0 Shos p aw dly 3 (S5 5 (ale)S B

S sladg > OMae 4326 cuw g Sloy cu]
ALT sl e slaclale (Nawaz et al., 2021) >4
0329 4 (5Bl ml o padld Sl 55 (53 pyw 1> AST 4
Xue et al., 2017; Nyblom et ) siun dlac 5 4S50
ALTy AST pobw o polbs sadllao jo (al., 2004
B el g i 3090 (605 camnl (sloadls lgiea,
oy Gaslially a slod YL w815 5 (slo)S a5 a8 )
5 03T oLl la ol Al (I3l 4 poeie a3
(Zuo et al., 2015) Bus 3L 50T cuml ¢ 059555
ks a5 055 5158 Gldllas 5l (S diwly opl )
Hosseini-Vashan et al., 2016; Wan et al., 2017; )
oS il &S cwl oss 5,155 sl (He et al., 2019
VA lajsy » 1) AST clld w2y BB jsbar slas 2
Luoetal., ) s o ilidl 565 (sladses cpw 5V 4
aS sl i Sldllas YU zobs b ol ;5 4> )31.(2018
slod cov slaeg,S oy > pyw ALT 9 AST clacdale
Aslam et al., ) 8355 Cglate olo)S i ¢ )kl
OSes gl pl 45 @olas (20215 Sohail et al., 2011
L (Shr )90 i 9 slosd 95 0 (w0 & Sl
A5k
S s O?ﬁ“’hﬁ‘“ﬂ)i 5! o.\.w.\:]y .\,“.mﬂ‘_gsdylp
bayo g5laST o ptal b & ol 03y 28Ty w8 5

ol g GBS s (55 aherdbgn slaailp bS5 5 pS15 0 A Jge
Table 8. The effect of density and heat stress on the blood biochemical factors of Arian broiler chickens

R _ UL)L“)‘ wyi Ll L;.j oasls 308l
> el Pazt.”'i Aiﬁwyl G?Jg)’is Gl)lglgljse IM‘I "l’;‘“‘ g LTML#S gl sl
f rotein umen obulin Syl 3 3 Syl 5 O 4
Temperature  Density (e/dl) (g/dl) (¢/dl) (mg/dI) o ALT ooT Antioxidant MDA
(U/L) (mmol/1) (nmol/ml)
(U/L) (U/L)
3,85kl 14 2.60 1.266 1.34 256.66 219.00° 20.16° 15.33 1.718 1.81°
Normal 17 2.78 1.466 1.32 242.66 244.00° 27.50* 15.50 1.620 1.56°
wlo)S s 14 2.53 1.383 1.16 244.83 211.83° 26.33* 20.80 1.538 1.43°
Heat stress 17 2.70 1.333 1.36 246.16 225.16* 26.64" 16.16 1.456 2.48°
P-Value 0.250 0.093 0.217 0.395 0.010 <0.0001 0.108 0.173 <0.0001
SEM 0.090 0.053 0.072 6.187 6.220 0.973 0.718 0.0827 0.134
Main effects
ol il
Lo>
Temperature
i 2.69 1.36 1.33 249.50 231.50° 23.83° 15.41 1.66 1.69
Normal
oS S 2.61 1.35 1.26 245.50 218.50° 26.48° 18.50 1.49 1.95
Heat stress
P-Value 0.416 0.878 0.333 0.525 0.005 0.04 0.088 0.051 0.062
oS5
Density
14 2.56 1.32 1.25 250.75 215.42° 23.25° 18.08 1.62 1.62°
17 2.74 1.40 1.34 24425 234.58° 27.07* 15.83 1.53 2.02°
P-Value 0.067 0.179 0.219 0.306 0.005 0.008 0.205 0.289 0.007
Dlie @l gl
Interaction effects
wSyxles 0.927 0.031 0.150 0.220 0.359 <0.0001 0.175 0.920 0.001

Temperaturex Density

! Aspartate Aminotransferase

2 Alanine Transaminase

3 Gamma Glutamyl Transferase
4 Malondialdehyde

355 (P < +T+0) s o csimm BT g el Bl 5 STl S o s Soslisie By b slageSilea™

@ Means with different superscript letters in each effect are statistically significant (P < 0.05).
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Table 9. The effect of density and heat stress on the quality of breast meat in Arian broiler chickens

Ol g (865 (ol 9> Al CulgS CusS  aleyS L5 5 o515 b - o

pH 8l gy, U1
. " . bl o TPA* (N)
Los Sy Sid oslo s OeSep Ui ‘)-:S‘ Coy cdl ) T

Temperature  Density Celw ) celo YF celw FA DM! (%) Fat (%) Protein (%) WHdC)Z %) CL? (%) SVg> (oo iy Canss lz.. | S
1h 24h 48h K Chewiness Gumminess Fracturability Sp;}i—; o n)ess Hardness

35kl 14 6.36° 5.63 5.55¢ 28.04° 11.63 86.59* 71.48 16.26> 14.58° 10.45° 0.339 1.54° 27.73¢

Normal 17 6.29° 5.59 5.62° 27.48® 10.05 81.21¢ 72.42 14.52¢ 10.46° 10.46° 0.407 1.90* 41.76

oS i 14 6.36° 5.62 5.61° 26.98° 9.36 73.89¢ 71.86 17.44° 54.72¢ 31.82° 0.459 1.75% 74.92°

Heat stress 17 6.79° 5.56 5.68¢ 26.98° 7.91 83.78° 72.25 22.14° 9.49° 10.63° 0.298 1.26¢ 27.70¢
P-Value <0.0001 0.085 0.0024 0.025 0.155 <0.0001 0.740 <0.0001 <0.0001 <0.0001 0.090 <0.0001 <0.0001

SEM 0.057 0.020 0.019 0.357 0.769 0.810 0.651 0.725 3.571 2910 0.044 0.057 4.486

(ko <l 3) Main effects
(Temperature) Lo
>t 6.33° 5.61 5.58° 27.76* 10.84* 83.90* 71.95 15.98° 12.63° 10.31° 0.373 1.72¢ 34.75°
Normal
I—Tél;t;st;{:s 6.57° 5.59 5.64° 26.93° 8.63° 78.83° 72.06 19.20° 32.11* 21.33* 0.379 1.50° 51.31°
P-Value 0.006 0.283 0.031 0.011 0.044 <0.0001 0.874 0.0004 <0.0001 0.0017 0.900 0.0017 0.002
<5
Density

14 6.36° 5.62 5.58P 27.51 10.49 80.24° 71.67 16.85 34651 20.992 0.399 1.64 51.332

17 6.54° 5.57 5.65° 27.23 8.98 82.49* 72.34 18.33 10.09 10.55 0.353 1.58 34.73

P-Value 0.0005 0.081 0.005 0.066 0.452 0.013 0.318 0.058 <0.0001 0.0025 0.315 0.261 0.0019

Jldze il 3l
Interaction effects
oSixles 0.0005 0.739 0.958 0.932 0.440 <0.0001 0.678 <0.0001 <0.0001 0.002 0.020 <0.0001 <0.0001

Temperaturex Density

! Dry matter

2Water holding capacity
3Cooking loss

“Texture profile analysis

ab¢Means with different superscript letters in each effect are statistically significant (P < 0.05).
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Table 10. The effect of density and heat stress on the morphology of jejunum in Arian broiler chickens

. ST 1o Y Lo M < S SO v ot o
f illus height illus widt rypt deptl G )S Bos & uscular layer illus surface
Temperature Density (um) (um) (um) VH:E’BSI thickness (pum) area (mm?)
5 sl 14 1054.67* 122.80 112.71* 9.40 293.92° 0.404°
Normal 17 791.51° 114.91 84.26° 9.43 252.51% 0.288°
wleS i 14 1003.94* 111.19 92.64° 10.94 278.63% 0.350%
Heat stress 17 828.04° 116.46 83.17° 10.03 233.58¢ 0.304%
P-Value 0.0013 0.289 0.0006 0.168 0.018 0.0018
SEM 46.61 4.119 4.600 0.527 13.136 0.019
Main effects
Lo>
Temperature
A 923.09 119.36 98.49° 9.42 273.22 0.346
Normal
oS A5 916.00 113.83 87.90° 10.49 256.11 0.327
Heat stress
P-Value 0.880 0.194 0.032 0.056 0.207 0.331
oSy
Density
14 1029.31* 117.00 102.68° 10.17 386.28° 0.377°
17 809.78° 116.19 83.72° 9.73 243.05° 0.296 °
P-Value 0.0001 0.845 0.0005 0.413 0.0036 0.0005
Do il 3l
Interaction effects
S Tpxles 0.360 0.155 0.052 0.388 0.891 0.085

Temperaturex Density

Al (P < +0B) (gyla sime 33 g )lol bl 5l Bl 5l S 40 glize Lgys b (slacnSibe™

! Theration of villus height to Crypt depth

®¢ Means with different superscript letters in each effect are statistically significant (P<0.05).
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