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Introduction: The feed restriction program is one of the main techniques in growth curve manipulation for
increasing production efficiency in broiler chicken. Quantities and qualitative feed restriction are procedures that can

be used to manipulate the feeding strategies of poultry in order to decrease growth and metabolic rate to some extent
and so alleviate the incidence of some metabolic diseases such as ascites, lameness, mortality, and sudden death
syndrome and so improving feed conversion and reducing feed cost. Also to produce a leaner bird and reduce the
unfavorable effects of fat on human health, and to reduce fat deposition in broiler carcasses using of feed restriction
programs can be profitable in broiler chickens production. This article surveys new findings in feed restriction of
broilers and evaluates the application of feed restriction methods to broiler chicken production. Arian broiler is one
of the meat strains that originated in Iran and considering that several decades have passed since the arrival of Arian
line in the Iran country, It is necessary to carry out Time nutritional experiments to more accurately meet the
requirement of them with regard to optimizing growth, FCR, carcass efficiency and increasing tissue by increasing
the density of nutrients such as AA. Therefore, the objective of this study was to investigate the effect of
commercial strain type and feeding methods on performance, intestinal morphological parameters, and immune
system of broiler chickens.

Materials and Methods: The experiment was conducted for 45 days using 600 broiler chicks in a 2 x 3 factorial
arrangement under a completely randomized design. The factors included two commercial strains (Arian and Ross
308) and three feeding methods (free access, intermittent feed restriction, and time feed restriction), with 6
treatments, 5 replicates and 20 birds per replicate. The diets of experimental included T1: Arian strain broilers with
free access to feed, T2: Arian strain broilers with intermittent access to feed, T3: Arian strain broilers with time feed
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restriction method, T4: Ross 308 strain broilers with free access to feed, T5: Ross 308 strain broilers with
intermittent access to feed, T6: Ross 308 strain broilers with time feed restriction method. At 45 days of age, 6 bird
from each replicate were randomly selected, weighed, and killed). Feed intake of experimental units was calculated
from the fraction of feed consumed at the end of the period from the feed allocated at the beginning of the period,
based on chick days. At the end of 45 weeks, maturation parameters including body weight and length, neck length,
wing length, shank length and diameter were measured. To determine blood parameters, 12 birds were selected from
each dietary treatment (2 birds /pen), and blood samples of approximately 5 ml were obtained from the wing vein
after a 2-hour feeding withdrawal. At the end of the experiment (45 days of age), the weighed broilers were cut
using the cervical dislocation method and then plucked and eviscerated. The internal organs (heart, digestive tract,
and fat tissue) were also weighed and expressed as percentages of the slaughter weight of broiler. Immediately after
bird euthanasia, a 3-cm sample of the liver and middle portion of the jejunum (midpoint between the bile duct entry
and Meckel's diverticulum) was collected, opened longitudinally, washed with PBS, and fixed in 10% formaldehyde
and phosphate buffer 0.1 M with pH 7.3. The data obtained from the experiment were analyzed in the form of a
completely randomized design using SAS software version 9.4 (2024) with the general linear model (GLM)
procedure. The respective means were compared with Tukey's test at the probability level (P < 0.05).

Results and Discussion: The feed conversion ratio (FCR) of Arian strain broilers improved throughout the
entire period when using the free feeding method, compared to Ross 308 strain broilers under the intermittent feed
restriction method (P<0.05). Time feed restriction in Arian broilers led to an increased shank thickness, compared to
intermittent feed restriction in Arian broilers and free feeding in Ross 308 broilers (P<0.05). The villus height to
crypt depth ratio increased using the time-restricted feed method compared to the free access to feed method in Ross
308 strain broiler chickens (P<0.05).

Conclusion: Based on these findings, Arian strain with time feed restriction and Ross 308 strain with free
feeding showed the best weight performance. Overall, the time feed restriction method in Arian broiler chickens
improved body physical parameters, intestinal morphometry, and enhanced immune system (decreased heterophil to
lymphocyte ratio) and productive performance throughout the experimental period.

Keywords: Broiler, Feed access method, Feed restriction, Intestinal morphology, Physical parameters
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Table 1- The ingredient and nutrient composition of experimental diets

(32 3) oams JSits (s3] (5390 W B yio) (ke ((539) YF B Y) a3, (539, P L Y0) Sle (539, YO LYY) Ll
Ingredient composition (%) Starter (0 to 11 d) Grower (12 to 24 d) Grower (25 to 36 d) Finisher (37 to 45 d)
(o 203 VIT-) €23 35.21 3551 29.25 29.16
Corn (7.20 % protein)

(0ig 20> VF/OF) Ly dlons” 39.30 39.20 36.10 34.00
Soybean meal (44.54 % protein)

(Oig 20> VFIVV) o5 1950 20.00 28.00 2950
Wheat (16.37 % protein)

b 9, _ 1.55 1.45 3.00 3.70
Soybean oil

ossie I 0.24 0.20 0.18 0.16
DL-methionine

2508 il 0.04 0.13 0.11 0.12
L-lysine

osgid 0.02 0.04 0.03 0.04
L-threonine

it ol 03 1.74 1.45 1.28 1.30
Di-calcium phosphate

e 1.20 1.14 1.14 113
Oyster

S 0.26 0.21 0.17 0.18
Salt

Gt G 0.15 0.01 0.08 0.05
Sodium bicarbonate

Yo . .

ey g i mSan 0.60 0.50 0.50 0.50
Vitamin and Mineral permix*

o e 1L ods 0.17 0.14 0.14 0.14
Choline chloride 60 %

Y Ay &

milaeS 0.02 0.02 0.02 0.02
Grindazim?

& 100 100 100 100
Total

Toddbarwlxe (glosd CluS 5
Calculated chemical compositions®

(59 32 S hS) oy LB 535 2845 2898 2098 3053
Metabolizable energy? (kcal/kg)
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(222) P 32 23.30 20.61 19.60 18.82
Croud Protein (%)

(202) el 1.02 0.90 0.85 0.85
Calcium (%)

(102) oliic] LB 2 0.50 0.45 0.42 0.42
(%)Available phosphorus

(222 0259 1.15 1.00 0.92 0.88
Lysine (%)

(222) oo 0.61 0.53 0.48 0.45
Methionine (%)

(222) Oftart e 0.85 0.77 0.72 0.69
Methionine + cysteine (%)

(-22) o3 0.75 0.66 0.62 0.59
Threonine (%)

(223) (g2 0.17 0.15 0.18 0.16
Tryptophan (%)

(22) o) 1.26 1.26 1.04 1.14
Arginine (%)

(2222) ool 0.95 0.83 0.78 0.75
Valine (%)

(22) sl 0.89 0.75 0.71 0.68
Isoleucine (%)

(2253) 0.18 0.16 0.15 0.14
Na (%)

(22,3) S5 0.21 0.20 0.18 0.18
Cl (%)

(82,3) gl 1.05 0.91 0.87 0.83
K (%)

i BB o atalipl 4 diel ol s

Ratio of amino acids to digestible amino acid lysine

(o) 0239 4 oy ot 75 76 77 77
Valine to lysine ratio (%)

(Mf) RIAEY W+u~w u-w _ 74 76 78 28
Ratio of methionine + cysteine to lysine (%)

(1222) 023 & (903 v 65 66 67 67
Threonine to lysine ratio (%)

(3053) 023 4 OB 5 16 16 16 16
Tryptophan to lysine ratio (%)

(o) 0234 4 oSy} o 103 104 105 105
Arginine to lysine ratio (%)

(32)) 023 & gyl Canms 67 68 69 69
Isoleucine to lysine ratio (%)

Omeling £S5 010 B ey o) VID (y0ka) K3 uslivg 2,8 Y/0 B aling 25 ¥+ D3 ppseling (Jadligm 50y ¥Y o A ppnaling Jallo a5l A v s Jold oy oS0l iy 5 laepsoling 3o’
3o g 3 Sme dlgo lise B2 cslisg p)5 o YV B (sling )5 /% BT ppsling 5 o VO B ppaslisg 5 slar {55 wands=3) B (yeliyg 5 i pels) B (slisg 25 Y- B2
Pl 5 VY @y p SV o 5 o 59y p)5 A o0l 5 e (350 £)5 A0 2 ol 0y p Sl
(Danisco Animal Nutrition) va« -« gjlas,8 w3l "

A 6803l ()es) Sgl 8y y3 (NIR) s 308 9ole gmimiinds olKas b (STyos pMEl sndbwlns (olowd cluS 5 7
IU; vitamin E, 20 IU; vitamin Kz, 2.5 mg; * Vitamin and mineral premix supplied per kilogram of diet: vitamin A, 8000 IU; vitamin D3, 3300
D-calcium pantothenate, 8 mg; vitamin Be, 4 mg; Biotin, 0.1 mg; folic acid, 0.9 mg; vitamin Bi, ,thiamin, 2.5 mg; riboflavin, 5.5 mg; niacin, 30 mg
23 mg; choline 500 mg; manganese oxide 90 mg; ferrous sulfate 40 mg; zinc oxide 80 mg; copper sulfate, 0 mg; calcium iodate, 1.2 mg; sodium
selenite, 0.22 mg.

Grindazim enzyme 15000 (Danisco Animal Nutrition)

The calculated chemical compositions of feed items were measured with a near infrared spectrometer (NIR) at Ivanik Company (Tehran).
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Table 2- Feeding methods at different ages (day)

L)) (390 WV b yaeo) 0t
Starter (0 to 11 d)

Methods

(S35 Y B WY) a5, (S35, YO L VD) L
Grower (12 to 24 d) Finisher (25 to 45 d)

Yol 4 ol
Free access to feed!
TS Tygs glite Caudgdome
Intermittent feed restriction
TSThgs Sloj Cudgiome
Time feed restriction

Uinlejl 0y90 Jobo 53 > 4 3T paw yans

Free access to food during the experimental period

ol 3T gy
Free access to feed
ol 3T gy
Free access to feed

ol 5l Cung e el VA ol 3l Cuegye el VO

19 h deprived of feed 15 h deprived of feed
Cuog e el ol Caegyme colo oz
Six h deprived Four h deprived

598 )3 (el cslu

A5 el K g Cung e Ceelo du 0)9d o s 5 35 el 5 g Cang e Cecls Hlaz 093, =Caag e el VAT

ol 4001 ytod Jlgie celio Jlan (g 4385 Ceolo S5 g Canng e Ceol duw 0)9d gy =Cuog o Caclu 107
1 1 hour of black-out per day.
219 hours of deprivation = 4 periods of 4 h of deprivation and 1 h of feeding, and then 1 period of 3 h of deprivation and 1 hour of

feeding.

% 15 hours of deprivation = 5 periods of 3 h of deprivation and 1 hour of feeding, and then 4 h consecutive of free access to food.

loygd Syguods (ilojl Snly pa jd Iy Gums 0B (S0l
O S 5 ol slad sl s Gy e A (g Sl
050 £y yd oddbodld olaidl oy jloye0 (slel yd odid pas
LAl slass ialejl 0,93 Jobo p3 b duwloe dzgn 59, (sluop
et a5 5 4 e bl g 5 (i YO U oo )
oy i 1SS 5l ((S59) YO (bl )3 4 jslaie Shhgd s
oo Job Jold (Sjdlied lapasls cap (Bolal ©jg0n
49 oudgS l odlatl b sl Jlad 5 Jobo ¢ Jb Jobo (1,5 Jsbo
s Sy b (6803 (o e Vo= 0528 P150 o)
ol Sl g )5 g Bad a8 eSh Cundy o yo 3 Jgbo
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Table 3- The effects of two strains of Arian and Ross 308 broiler chickens and feed access methods on performance at total period (0 to 45
days of age)
e (v0y3) lils (p)5) o5 03 (p)5) "Brae Shss (p51p5)"Shss e s
Treatment Mortality (%) Live weight* (g) Food intake? (g) Feed conversion ratio® (g/g)

Qg
Strain

Xr)l‘an 14.73 2999 5925 1.98
YoA Lol

Ross 308

Silen 3kl ol
SEM

O & (o pd
Access to feed

*al5

Free*

Ay,m

Intermittent®
5.

TTnl:éﬁ 10510 3033 5921 1.95°

:5le 3, lll Bl
SEM

Do <l 3l
Interaction effects

14.25 3061 5960 1.95

15.22%® 3031 6046° 1.99°

17.75° 3026 5881° 1.94°

i )
e 14.49 2958° 6008 2.03
Arian X free

gT_vsLL:A X C)?.)i
Avrian X intermittent

18.84 2988 5895 1.97%

i x o) 10.87 3049% 5871 1.92%
Arian X time

ST YA Ll

Ross 308 x free

Gglie x YA Ll

Ross 308 x intermittent

15.94 3103° 6085 1.96™
16.67 3064% 5824 1.90¢

o . . l
wei X A ) 10.15 3017% 5971 1.98%
Ross 308 % time

g;’M‘“" bl Sl 50.71 283 63.2 0.018

Soboze Jlois! mdaw
P-value

s 0.841 0.011 0.500 0.051
Strain

O 4 (g > 0.047 0971 0.019 0.007
Access to feed

O 2 R g 0.824 0.014 0.353 0.001
Strain % access to feed

(P<e/+0) 35)ls yl ne OS] K0S b cygian o > glite Ggps b (slaySila *0C
Lsgio = has oy g0 joy s [ (p)5) eabosls ol o = (p)5) ol ol Bl Jlade = (B pme STyt T 10 o olasi ] (p)5) Galeil a2y 139 =(p.5) 055 s
b dw 0)93 Sy 5 435 Colo Sy 5 Cangome Sl oz )93 oz =Cumg e Sl 112 g il 2 5 (ool el S T(p)8) iy G (p5) e S
o 3T o ytd Jlgte el jlon (o 4035 el 5 g Canng o el duw 093 iy =Cung e el V07 4385 cel K g Cungyxe
abe Means with different superscripts within a column are different at (P<0.05).
! Live weight= weight of experimentunit (g) / number of bird days. 2 DFI= the amount of feed given week (g) - The amount of feed left at the
end of the week (g) / number of bird days. * FCR = food intake (g) / weight gain (g). * 1 hour of black-out per day. ® 19 hours of deprivation =
4 periods of 4 h of deprivation and 1 h of feeding, and then 1 period of 3 h of deprivation and 1 hour of feeding. ® 15 hours of deprivation = 5
periods of 3 h of deprivation and 1 hour of feeding, and then 4 h consecutive of free access to food.
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Table 4- The effects of two strains of Arian and Ross 308 broiler chickens and feed access methods on body physical parameters (45 day of age)

. .. o Slw) JU ke e

o (o) ot Job (o) 095 b (o) b glo o ince] b gloabis Lot Judie 0y () s
Treatment Body length (cm) Neck length (mm) Shank length (mm) Shank thickness (mm) 9 (cm)g 9 Ash (%) Ca (%)
Qg
Strain
w_‘ 57.23 103.66° 65.46" 11.30 14.67 46.31* 31.28°
Arian
YoA 57.08 105.51° 67.02° 11.16 14.82 42.13° 27.91°
Ross 308
OSln 2 llial Sl 0.176 0.480 0.287 0.065 0.108 0.901 0.561
SEM
O 4 (g yiwd
Access to feed
o
FAU . 56.99 102.91° 66.13 11.13 14.47° 45.76% 28.60
ree
o

wate ) 57.33 104.62% 65.99 11.12° 14.85% 48.36* 29.80
Intermittent®
5o,

L_fl"’ 57.14 106.22* 66.60 11.45° 14.92° 38.54° 30.38
Time®
0SSk 3 el Sl 0.210 0587 0343 0.076 0.121 1108 0.687
SEM
Dlize <l 3l
Interaction effects

W
e 57.00% 99.85° 65.11 11.49% 14.36 49.22 30.51
Avrian x free
(= L:.A.ﬂ ¥ T

oo 56.75% 106.02° 65.14 10.73 14.70 49.34 32.25
Avrian X intermittent
e o 57.93° 105.09% 66.12 11.69° 14.95 40.37 31.08
Arian X time

15T x YA ol
BT b 56.99* 105.97% 67.15 10.77° 1458 4231 26.69
Ross 308 x free
wolia X YA Lyl

oo x ¥ o 57.928 103.21% 66.84 11.51% 14.99 47.38 27.36
Ross 308 x intermittent

oy x YA ol
e X TR o 56.34° 107.35% 67.08 11.21% 14.90 36.71 29.68
Ross 308 x time
0sSSle 3l Bl 0.301 0.832 0.483 0.110 0.176 1.554 0.966
SEM
Sobze Jlois! mdaw

P-value
“5 0.552 0.006 <0.0001 0.099 0.276 0.003 <0.0001
Strain
o & g 0517 0.0004 0.432 0.002 0.021 <0.0001 0.187
Access to feed
OF & (gyied X g <0.0001 <0.0001 0525 <0.0001 0568 0.282 0.197

Strain x access to feed

(P<1+0) )15 s gime M) 30385 b gty 4> Sglito gy b (sl ySilo P

A 093 gy =Cung e el VO T 435 el 5 g Cung e Cacls dus 0)9d K g 4385 el (K g g o el Hlon )90 Hlen sy e el VAT g yailid o jd bgels cele K

feeding. ® 15 hours of deprivation = 5 periods of 3 h of deprivation and 1 hour of feeding, and then 4 h consecutive of free access to food.

oo 3T L yiod Jlgie el jlon w0335 el (G g Canng o el
abe Means with different superscripts within a column are different at (P<0.05).
1 1 hour of black-out per day. 2 19 hours of deprivation = 4 periods of 4 h of deprivation and 1 h of feeding, and then 1 period of 3 h of deprivation and 1 hour of
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Table 5- The effects of two strains of Arian and Ross 308 broiler chickens and feed access methods on carcass yield and relative weight of internal
organs (% of live weight) (45 day of age)

) o TA LIS,
Sles (30y) 4zY (1o) oy (2op) diw (o)) oy dbge a2 (10)3) B (309) (22,3) Jlrbo
Treatment Carcass (%) Thigh (%) Breast (%) Abdominal fat (%) Heart (%) 2 Spleen (%)

Pancreas (%)

A g
Strain
""“_‘ 63.07° 18.05° 23.64° 1.12 0.52 0.173 0.125°
Arian
A oh 68.07° 13.05° 24.77° 1.05 0.46 0.160 0.096°
Ross 308
Olie e Sl 0.065 0.049 0.098 0.081 0.029 0.006 0.002
SEM
O & (o pd

Access to feed

i3

65.56 15.85 24.20 1.13 0.47 0.166 0.102°
Free?
2 glize
s 65.70 15.41 24.17 0.94 0.48 0.162 0.115°
Intermittent®
Foa .
e 65.44 15.44 24.23 1.14 0.53 0.171 0.114°
Time®
0k 3 bl >0 0.710 0065 0112 0.084 0.033 0.008 0.003
SEM
Do <l 3l
Interaction effects
MR
] 63.15 18.45 23.55 1.01 0.50 0.169 0.097
Arian X free
bz X )l
e ) 63.03 17.88 23.62 0.97 0.47 0.172 0.147
Arian % intermittent
Loy x oyl
e X o 63.04 17.83 23.75 1.37 0.47 0.177 0.130
Arian X time
1] % ¥
YA 67.98 13.25 24.85 117 047 0.163 0.107
Ross 308 x free
glizo X YA ol
e oy 68.38 12.95 24.72 0.90 0.49 0.153 0.084
Ross 308 X intermittent
oy x YA |yl
X R o 67.85 13.05 24.73 1.08 0.50 0.163 0.098
Ross 308 X time
ke 3] >0 0.150 0085  0.160 122 0.019 0.012 0.005
SEM
Sbgze S| aw
P-value
et 0.001 0.001 0.001 0.815 0.180 0.180 0.001
Strain
O & (e 0.064 0.360 0.923 0.194 0.110 0.766 0.030
Access to feed
O 4 g fand X g0 0.100 0.085 0.590 0.319 0.340 0.852 0.075

Strain X% access to feed

(P<e10) 3515yl ne BB [K0aSs b eygian b 3 glite Ggys b (slaySila®PC
Celo 10T k5 celn S g Cung e el du )53 S5 g 435 el S g Cangyoe Ceelos Hlaz 093 5l =Cung e el VAT g ailii ya )3 Sgels el SO

o 4 3l 0 Jlsto oo oz s 4035 Sl S g Cupngome Canlis s 093 gy =Cag o
abe Means with different superscripts within a column are different at (P<0.05).
11 hour of black-out per day. 2 19 hours of deprivation = 4 periods of 4 h of deprivation and 1 h of feeding, and then 1 period of 3 h of deprivation
and 1 hour of feeding. ® 15 hours of deprivation = 5 periods of 3 h of deprivation and 1 hour of feeding, and then 4 h consecutive of free access to
food.
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Table 6- The effects of two strains of Arian and Ross 308 broiler chickens and feed access methods on intestinal morphology parameters (45 day of age)

(3R05,50) C)S oye

Slosd (s209,5) s Jsbo (3205,540) j Colbus ($09,540) )5 3o . S Bes ljn Jsb
Crypt width (um)

Treatment Villus height (um)  Villus thickness (um)  Crypt depth (um) R (um) K Villus:Crypt
Lo
Strain

]
o 1468 168.5 144.9 14.17 10.12°
Arian
A oh 1522 142.9 152.8 17.16 9.96°
Ross 308
ke 3] Sl 50.4 10.65 3.80 1.610 0.265
SEM
O & (o pd
Access to feed
o

! 1518 144.1 158.8¢ 16.40 9.56
Free*
o

Sl 1499 169.1 149,0% 17.04 10,06
Intermittent®
Foa .

e 1467 153.9 138.7° 13.55 10.58¢
Time®
0k 3 bl >0 61.7 12.98 4.70 1.976 0.321
SEM
iz )
Interaction effects

5% o)l
I on 1502 168.1 154.9 12.77 9.69%
Arian X free

S ot 1441 1721 139.6 17.94 10.32%
Arian X intermittent

flog X ()
e o 1459 165.4 140.2 11.80 10.41%
Arian X time

15 x YAyl
IR o 1533 120.1 162.7 16.14 9.42
Ross 308 x free
glizo X YA ol

e oy 1558 166.0 158.4 20.03 9.83*
Ross 308 X intermittent

oy x YA |yl
e X TR o 1475 1425 137.2 15.30 10.75°
Ross 308 X time
ke 3 lilil S0l 87.2 18.32 6.601 2.785 0.452
SEM
Sbgze S| paw

P-value
et 0.449 0.103 0.161 0.207 0.004
Strain
O & (e 0.841 0.407 0.024 0.140 0.012
Access to feed
OF & (goyfd X 90 0.825 0527 0.285 0.967 0.042

Strain X% access to feed

(P<e/+0) 35l I3 sine BT 10055 b eygins yo 53 Sglite By by (sl Silie 0

o =Cung e Ceel V0 T 435 el 5 g Cang e Cacls dus 0y9d 5 g 4385 el (o g Cang e caebos Hloa 093 5l =Cung e el VAT g yailud o jd gl cele

ol @ 0lT yid Jlgie el Hlag (ypm 40385 sl S g Canngyoe sl du 093

abe Means with different superscripts within a column are different at (P<0.05).
1 1 hour of black-out per day. 2 19 hours of deprivation = 4 periods of 4 h of deprivation and 1 h of feeding, and then 1 period of 3 h of deprivation and 1
hour of feeding. * 15 hours of deprivation = 5 periods of 3 h of deprivation and 1 hour of feeding, and then 4 h consecutive of free access to food.
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Table 7- The effects of two strains of Arian and Ross 308 broiler chickens and feed access methods on cellular immune system (45 day of age)

A _ A _ R . Ao yd) Cumogdd [ Ludg yx

Jos (15 o s ol (LS ot o8 S (o) e (s ) () S ‘({j;*“’
Treatment White blood cell (ul /106) Red blood cell (ul /10%) Heterophile (%) Lymphocyte (%) %) 0
A9
Strain
ol 27160 2.52 27.4° 70.22 0.390
Arian
TeA oy 26399 248 287 68.9° 0.417
Ross 308
OSle 3kl Bl ol 0.9 0.310 4.47 4.47 0.321
SEM
O & (o pd
Access to feed
o

! 27993 245 20,3 68.0° 0.433°
Free*
o

woke . 26086 253 27.8° 70.42 0.398%
Intermittent®
5o,

&f“’e 26260 2.52 27.2b 70.3° 0.391°
Time
ke 3 ] o] 05 0.187 2.63 258 0.198
SEM
Jlaze gl
Interaction effects

5% o]
X o 28317 2.40 29.2 68.0 0.441
freexArian
L= L;-«d * T

e ol 26181 2.66 26.5 715 0.376
intermittent<Arian

Loy X oyl
e o 26983 2.50 26.5 71.0 0.377
timexArian

55 x YAyl
TR 27670 250 29.3 68.0 0.426
free X Ross 308
glizo X YA ol
e TR o 25992 2.39 29.0 69.3 0.420
intermittent X Ross 308

oy x YAyl
e XA 25537 255 27.8 69.5 0.404
time X Ross 308
0SSk 3Ll >0 8.1 12.465 5.32 1.98 8.435
SEM
Sbgze Jlois! paw

P-value
et 0.308 0.724 0.016 0.012 0.116
Strain
O & (e 0.080 0.794 0.009 <0.0001 0.013
Access to feed
OF & ey X g 0.780 0.327 0.208 0.157 0.128

access to feedxStrain

(P<1+0) 515 s gime M) 30085 b gty 55 Coglitie By b (sl ySilio P
A 093 gy =Cung e el VO T 435 el S g Cang e Caclos dus 0y9d 5 g 435 el o g Cang e casbor Hloa 093 5l =Cung e el VAT g jailud o yd gl cele
ool @l o yiwd Jlgte sl oz (s 435 Cuslos o g Cung e sl
abe Means with different superscripts within a column are different at (P<0.05).

11 hour of black-out per day. 2 19 hours of deprivation = 4 periods of 4 h of deprivation and 1 h of feeding, and then 1 period of 3 h of deprivation and 1 hour of
feeding. ® 15 hours of deprivation = 5 periods of 3 h of deprivation and 1 hour of feeding, and then 4 h consecutive of free access to food.
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