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Introduction: Raising healthy calves is indeed a critical concern in the dairy industry. Close up diets have
important effects on the quantity and quality of produced colostrum, on the other hand, colostrum and milk are
considered the most important sources of food that contain energy, protein, and other nutrients for the newborn
calf’s growth. Including fatty acids in the late pregnancy supplements are controversial because of the potential
reduction of cows DMI. Also, the growth and health of calves can be influenced by feeding linoleic acid to
pregnant cows. Safflower as a rich source of linoleic acid (55-70%) is a significant oil alternative product, and
has a high nutritional value. This study aimed to examine the effects of safflower seeds and palmitic fatty acids
on the transition diet in cow feed consumption, colostrum quality, blood parameters, body measurements and
Holstein calf performance.

Materials and Methods: Thirty pregnant Holstein cows, 15 primiparous and 15 multiparous, were used 21
days prior to the expected calving date. The experiment was conducted using a completely randomized
experimental design with three treatments and ten replicates in every treatment. Cows were randomly assigned to
experimental treatments so that each treatment have an average body weight 659.34 + 84.2 kg, parity 2.04 + 1.31
and body condition score (BCS) 3.23 + 0.15 The experimental rations have similar energy and protein content.
Diets were thoroughly mixed and fed to cows based on the recommendations of the US National Research
Council (NRC, 2001). The experimental rations included: 1) Control diet without fat source (Ctrl), 2) Diet with
palmitic fatty acid (SFA), and 3) Diet with safflower seed (UFA). Daily feed intake was calculated by
subtracting distributed feed to every cow from the leftover amount on following day. Newborn calves were
weighed immediately after birth. An individual colostrum yield for every cow was recorded at each milking. The
quality of colostrum was determined using an optical refractometer (ATC., China). The body weight and skeletal
parameters of calves were evaluated at birth day, 21 d, and 49 d. Blood samples were taken immediately after
birth, two hours after colostrum feeding and on days 3, 7, 21, and 49 via the jugular vein. Samples were
centrifuged at 3000% g and the plasma was stored at —20°C until analysis. Plasma metabolites were analyzed
using an autoanalyzer (Alcyon 300., USA). Colostrum composition (fat, protein, lactose, solids, solids not fat)
was determined using a Milkoscan (Foss Electric, Hillerad, Denmark). Fatty acids profile were measured
according to O'Fallon (2007) et al., using gas chromatography (GC) equipped FID detector and 100 meter
column. Data were analyzed using the MIXED procedure of SAS using a completely randomized design with ten
replications.
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Results and Discussion: Using sources of SFA (palm oil powder) and UFA (safflower seeds) in the
transition diets were not affected on dry matter intake in Holstein dairy cows (P>0.05). Dry matter intake in Ctrl,
SFA, and UFA were 10.29, 10.98, and 10.80 kg per day, respectively. We found that using SFA and UFA did
not have any significant effect on colostrum parameters such as colostrum volume, the percentage of fat, protein,
lactose, total solids, fat not solids, and also, immunoglobulin concentration, and Brix number of colostrum
(P>0.05). The colostrum volume in UFA and SFA treatments was higher than in the Ctrl treatment, but this
difference was not significant (5.82, 5.23, and 4.19 kg, respectively). According to the results, the researchers
stated that adding raw and processed safflower seeds to the diet did not have any significant effect on milk
production, milk fat, protein, and lactose in Holstein dairy cows (Paya and Taghizadeh, 2020). Feeding omega-6
sources in the transition period (35 days before calving) caused higher colostrum protein and Brix values (Salehi
et al., 2016) but was not consistent with our results. Feeding palm fat powder as a source of SFA and safflower
seeds as UFA did not have any significant differences in concentration of short chain, medium chain, and long
chain fatty acids in colostrum. It was reported that various fat sources in the rations of dairy and transition cows
did not affect colostrum fatty acid and milk fatty acid. However some studies showed that different fat sources in
the diet of dairy cows changed the fatty acid profile in milk. In general, it can be stated that because of the high-
producing dairy cows experience a negative energy around calving, the diet energy meets the requirements,
which probably causes the fatty acid composition of the colostrum not to be affected. Our results showed that
blood factors such as glucose, cholesterol, triglycerides, blood urea nitrogen, ALT, AST, total antioxidant
capacity, malondialdehyde, total protein, albumin, calcium, magnesium, phosphorus, and HDL did not differ
between treatments. It was observed that the addition of SFA and UFA had no significant effect on the birth
weight of calves, weight at d 21 and 49, and dry matter intake during the experimental period. Skeletal
parameters such as hip height and width, withers height, chest circumference, and body length at 3, 21, and 49
days had no significant differences in the treatments.

Conclusion: It seems that using saturated and unsaturated fatty acids sources in the transition diets did not
reduce feed intake. Moreover, it had no significant influence on the calves' performance, bone condition, the
colostrum'’s quality and the colostrum fatty acids profile.
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Table 1- Ingredients and chemical composition of pre parturition diets of Holstein cows (percentage of dry matter in the diet)

ialejl bl
(Sizs oole o) 00> sl Experimental treatments
Components of diets (% DM) Jals &b o) 5,15 il
Control Palm oil Safflower seed

i 4y 21.22 21.13 21.14
Alfalfa hay
@ e 29.12 29.00 29,01
Corn silage
paiS ol 10.04 10.00 10.01
Wheat straw
ol 19.72 18.30 14.68
Barley grain
b ol 4.25 423 423
Soyabean meal
S s 4.3 4,72 2.75
Canola meal
b5 25 1.79 1.79 1.79
Meat powder
P g 8.74 8.63 10.62
Wheat bran
b m 29 _ 1.38 _
Palm base fat
S5 by ) B ™
Safflower seed .
eSSl S 0.29 0.28 0.28
Calcium carbonate
\ o e .

el g e JoSe 053 053 053
Vitamin—mineral premix
E+Se poliy JoSo
Premmix E+Ss" 0.15 0.15 0.15
(M odle .bo)a) 0y @w u.»S)J
Chemical components of die
(Sis odle p 5 slST (g JBIK) (22yed s (555 158 1.62 1.6
Net energy for lactation (Mcal/kg)
P oan 138 138 138
Crude protein
Syt Slyamg S 365 35.6 334
Non- fiber carbohydrate ' ' '
w2

2.8 4.1 4.1

Crude fat
G ezgd ) Jsbnol b 424 420 44
Neutral detergent fiber
il 290 3 Jolonals b 26.4 26.3 27.8
Acid detergent fiber
- 0.7 0.7 0.7
Calcium
st 05 05 05
Phosphorous

tpajie oo oo MOIKY 2jind SASYA MYIKY 1peds 1000 1U/KG E prolssg 500000 1U/KG D pelig « 1000000 1U/KG A polisg 2 Sz g aniobisg JoSo 30T
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Voo, mglKg :olunst s & mglkg

¥er, MO/KY : oS! 5l - MOIKG 58 VY- - o MOIKG € polisg € + S€ poling JoSo 5JUT 7

ol 0ab dunlons (Yo V) NRC 1331 o5 5l olizol b g 595 50 p)5 oS V1D Sis odle G ppmo (bl p 23y (2B (65507

L Vitamin and mineral supplement analysis: Vitamin A: 1000000 lu/kg, vitamin D: 500000 1U/kg, Vitamin E: 1000 IU/kg, Ca: 68679 mg/kg, P:

30000 mg/kg, Mg 20700 Mg/kg, Na: 40000 mg/kg, Mn 5000 mg/kg, Zinc: 10395 mg/kg, Copper: 1840 mg/kg, Selenium: 100 mg/ kg, lodine:
120 mg/kg, Cobalt: 100 mg/kg, Antioxidant : 400 mg/kg.

2 Vitamin E + Selenium supplement analysis: Vitamin E: 11000 mg/kg, Selenium 300 mg/kg, Antioxidant: 400 mg/kg.
3 The net energy of lactation was calculated based on the consumption of dry matter of 11.5 kg per day and using NRC (2001) software.
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Table 2- The Effect of using sources of unsaturated and saturated fatty acids in the expectation diet on dry matter intake in Holstein
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Experimental diets e
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Control Palm
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calving(kg/day)
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Table 3- The effect of supplemented different sources of unsaturated and saturated fatty acid in the expectancy diet on the
colostrum quality of Holstein cows
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Parameter s Wb o 5,5 4l e e
o) SEM P- value
Control Palm oil Safflower seed

(1) 5921 o

Colostrum volume 419 5.23 5.82 0.661 0.231
(liter)

Loy) jeé]

bor) il 6.73 6.72 6.35 1.173 0.966
Colostrum fat ()

Lo 33 5

(e )."*”,”*' 13.80 13.17 1355 0.870 0.878
protein (%)

Ao ) 568 Y

fhorlis 3.58 3.80 3.59 0.142 0.489
Lactose (%)

Aoyd) dels ol

( 1))- aatd 26.02 25.45 26.95 1.389 0.746
Ts* (%)

o9k ol odls

(EWESYges 18.98 19.01 20.07 1.074 0.719
SNF? (1)

CodyslSyse! 66.23 66.91 65.48 4.891 0.980
1gG(gr/1)

o) ei]

(o) il s 21.02 2175 2125 1.288 0.920
Colostrum brix (%)

Lol> dlge JS IS

1TS: Total Solid

2 SNF: Solid non-Fat

SEM: Standard Error of Mean
P-value: (P<0.05)
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P e el Slasude (S5 5 sl sl )ess
o=l @l L glhe (Fallon et al., 2007) ol 38,506 8
(Dorea and Armantano, 2017) gLl goy90 < ialojl
st B jeba Shd ©p bl byl & 26385 ()18
¥ Sl 5 5 ol glin 51 osliul 45 15,8 5155 cpudioee o glaslllas
2 Sl Slgndll clale ol el Ginl; Sodp sl e
sl I oslizl (Capper et al., 2006) a5 Y Kol jlo o]
o3 MY Jlaiedy (5 1Kl) gLl e oyp sladpusl 5 glodl Gy
Dby 3 o) sime b ials Sod5 090 3 Syes St oolo
Giou s (Garcia et al., 2014) el jeel Oyps slasl
SLagls oy d (y2 JoSo (3938 &5 35 pasidie (6503
g A b op bl g bl o Slassul JS 5 (pliils
8,k jl (Watts et al., 2013) coisly gyl ino ;5L alga
G el J 2 4S Wl gy 03gl o W3S ol e
Amd o inlidl o 1)yl oy (leiee (C16:0) cunl glusl
G Al Sy g b e slexe ((Mosley et al., 2007)
a8l 3 ol b 09 Flin 5 JoSo 2 o g g5 4 e
slagls ¢ 8, ;| .(Rabiee et al., 2012) >4 s algs gl ate
g 31y e (55,531 JoLs 3l (gloygd Vgane 155 2 (s
o @55l gl 0 501l S e 28 ol
Ylais! 45 (Watts et al., 2013) xg-5 o g (55,31 slajls
039 Jbd (a0 538l o sl oS5 08,55 )15 586 cow
Lol

oy 3 gl g gltlyd oy (Sladel glie (9581 56
D Jyix 53 biile slaallugS Jigs slaasmil yr il L
o sladswlyd jl plaSad ol il gls Ll oad )5S
Ll P >+ /+0) ¢d,55 )3 iolojl slayloi il cons lnallussS
S 9) Sob slaaiulp o 5 5 il slalej
oY1 Glha il gl by wl ey je wndS (64 5 Jg i wlS
S o9 comesdl e Sl il cud b ol yhudl ol
(P <ol 8) 59 35556 (Vb (JBe b 6595 9 paud copnds

oy 3 gldl 5 eldlt o st plie (3938 ,3b
OIS Y Jatr 5 e clagls el cus sl
(Sep 2y e odal Cunddy mli 4 dxg b .l o
5 G (nslSssml (o2 Go bele odlo ol dlge S oY
I8 bl sl 56 cod jbgme psba el S p
(P>+/0) 8 )5

00,8 lo b cu.ula)] ol cJA&wMg i b silas
Sl 8 558N g (uign e 2 opd Mg e »
sl 5438 (Paya and Taghizadeh, 2020) cusl sl
cel Ghly Koo 0y 0 F Kl wyp slanl 5 glasl oy
05 od Jgie gbdllosS pro 3 G mslSsiay] clale i3l
(Nowak et al., 2012) l,Ken 4 STy (Garcia et al.,2014)
CbS p 56 (St 0,99 1 (5551 (VL e 228 315
Uauie (6,503 555 0 Cpisred (il Gl (olayslS sl
#U pluile gl oy 4 oy JoSo (958 &5 38
Og el dlge GESY (nlign b (22 Loy P
(Watts et al., 2013) cuils Sologw b Joho sl 9 oy
opz 4 plh (fg) (295l &5 A ey L (650> GBS
Sl (g B b e g il glagls
zokbw oyl a5 glaallas 4> 0gMeqy (Oyebade et al., 2020)
alinte dilhie cpliils byl > Sles 5 S5 by calises
Mo w6yl )5 aly a8 b ol mbs S pbl
OhSen 9 (2dlo .(Oguz et al., 2014) cuily pud oy 9 pusd
YO) il Hlanl sl o lasdlls ,> (Salehi et al., 2016)
N3 oin 290 1) 7 Bl 98 Kl lio 35 (ol 4 ol o)
03,8 oxlaiwl £ Kol mlio jl a8 Slagls &8 Wdged odalive g Liald
YL oSy G50 ormen 5 VL el Leign Ol o
S g0 098 gued b oln b oS wzily ()50 slajles 4 o
25U 5e8Y e g o> JeSe a5 LS ool i e Sladss
Martin et al., Gonthier et al., 2005;) cuils (g, sxe
o) JeSe 635,56 5 .(2008; Pirondini et al., 2015
St 0y il plo b JoSo blize @lysb g oslital ol5ueds
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Table 4- The effect of supplemented different sources of unsaturated and saturated fatty acids in the expectant diet on the fatty
acid of colostrum of Holstein cows (g fatty acids in 100 g fat)

sinlel sloop>

e Experimental diets 3 bl (sllas Bl ol Sobe Jloo o
Parameter aals Wb g, 5,08 ails SEM’ P value”
Control  Palm oil Seed safflower
C4:0 060 071 0.48 0.158 0.590
C6:0 0.76 0.73 0.76 0.063 0.935
C8:0 0.55 0.50 0.56 0.044 0.593
C10:0 1.34 1.15 1.35 0.141 0.511
C11:0 006 0.5 0.06 0.013 0.576
C12:0 228 187 2.26 0.212 0.301
(CA0-CL2:0) o5 obisS 02 sl 5.61 5.04 5.51 0.484 0.679
Short chain fatty acids (C4:0-C12:0)
C13:0 0.05 0.04 0.06 0.009 0.410
C14:.0 10.62 9.10 10.12 0.841 0.443
Cl14:1 0.54 0.41 0.47 0.108 0.713
C15:.0 0.91 0.78 0.98 0.096 0.316
C16:0 36.47 3751 33.73 2.066 0.414
Cl16:1 2.32 2.37 2.09 0.179 0.505
C17:0 0.94 0.82 0.98 0.105 0.543
Cl7:1 0.39 0.35 0.32 0.05 0.631
(C13:0-C17:1) o5} Lo o sl
Medium chain fatty acids (C13:0- 52.28 51.40 48.78 2.980 0.704
C17:1)
C18:.0 14.50 13.29 16.54 1.859 0.456
C181n9t 0.68 0.79 1.05 0.335 0.728
C181n9c 19.81 23.41 21.05 4.088 0.829
C182n6t 0.11 0.11 0.14 0015 0.295
C182n6¢c 3.95 3.54 4,26 0.221 0.093
C20:0 0.29 0.25 0.30 0.041 0.676
C18:3n6 0.04 0.04 0.06 0.008 0.168
C20:1 0.10 0.13 0.09 0.018 0.478
C18:3n3 0.55 0.50 0.50 0.046 0.714
C21:.0 0.1 0.11 0.16 0.065 0.686
C20:2 0.04 0.04 0.05 0.014 0.661
C22:.0 0.08 0.07 0.07 0.017 0.945
C20:3n6 0.41 0.41 0.39 0.075 0.982
C20:3n3 0.00 0.00 0.00 0.003 0.397
C20:4n6 0.70 0.58 0.66 0.101 0.700
C22:2 0.04 0.04 0.05 0.015 0.951
C20:5n3 0.17 0.14 0.16 0.021 0.601
C22:6n3 0.03 0.01 0.04 0.020 0.501
(C18) s s o Slosee 4179 4353 45,65 3.339 0.731
Long chain fatty acids (C18>)
(C167)9> & jpom 05 s o slodel 47 26 15.38 17.16 1.340 0.456
De novo fatty acids (C16>)
C16:0 36.47 37.51 33.73 2.066 0.414
(C167) o9 ) 28,5 Lice 2 (sl 4545  47.09 49.07 3.191 0.742

Performed fatty acids (C16>)

1 Standard error of mean
2 Probability value p=0/05

Syukl glas ket

P=0/05 -ui jls ine Jlois! ghau?
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Table 5- The effect of using the sources of unsaturated and saturated fatty acids in the expectant diet on blood parameters of Holstein

calves
ialojl (gloop> P value'
o9 ol Experimental diets SEM®
Blood parameters el - y’_’ S b Treatment  Time  Treatmentxtime
Control Palm oil Seed safflower

(2 g3 [ ySke) 55515 87.67 91.74 81.16 3061 0085 000 0.733
Glucose (mg/dl) 1
(52 (oo [y Seba) Jg ol 64.05 62.82 64.39 4.216 0.926 <0.00 0.631
Cholesterol (mg/dl) 1
e N O 3167 3171 26.44 2.340 0.227 <000 0.632
Triglyceride (mg/dl) 1
05 oyl 59y
Blood urea nitrogen 28.17 25.48 26.04 1.895 0.584 0.107 0.979
(mg/dI)
(U Sl 20l 58.20 55.26 55.20 4438 0863  “0:00 0.543
AST (u/l) 1
(W) Sl el 1 13.71 15.09 13.33 1437 o0ee9 90 0.215
ALT (u/) 5
P Sl ] )b 0.537 0.540 521 0.027 0877 0015 0.772
TAC (mmol/l)
() o3 [p5) oo 3.27 3.17 3.15 0066 0460 000 0.914
Albumin (gr/dl) 1
(2 o3 15) IS 02 6.18 6.17 6.03 0.254 0891 000 0.584
Total protein (gr/dl) 1
(52 g3 /Sl 11.48 11.43 11.40 0.213 0.966 0.001 0.125
Ca (mg/dl)
(5= o> [ 5ol e 2.32 2.36 2.34 0.082 0.932 0.919 0.516
Mg (mg/dl)
(2 g3 [ Seke) 6.97 7.11 7.15 0.168 0.741 0.001 0.679
P (mg/dl)
Vb IS L oy nsed 19.94 17.61 18.35 1.94 0693 000 0.015
HDL(mg/dI) 1
sl 63 opglle

2.06 1.68 2.19 0.193 0.191 0.177 0.087

MDA(nmol/ml)

! Standard error of mean
2 Probability value p=0.05

ol gl s (Uken et al., 2021) s (g, me 15U
235l 33 6y 0 Oy slaswl JoSo @l Bl Eds 1 inlejl
= xS b JRlol g 65 et ) Gl sloeygd g (Sl (g
#U dlize glagle) 1 g sladlngs > JS 5S9pn
¥Y a5 lasdllas p> (Jolazadeh et al., 2019) cusls gyl xe
plosl 3Lj 5 bawgio o8 (6551 L sl aw L g Sl 4 oaile
o3liil YUy (65,01 L open 51 45 obadllogS 13,5 ascio ol
5 J—5 Sl sl e 3 )b S I8 e lale ey, S

3yl slad Lot
P=0.05 ;yai s ine Jlois] dau?

oS 5358 e e (Sladlln 3 isloj] ol bt b (3sllae

S hine b el (nh b ballagS S5 il JoSo
Sl ¢ Jo2lS S 95 comglS ol (S5 B coresel]
YL S L oelig oo 5 3l gl V1 oyl el
A5 (She) Vo0 9 A VO F KDY g il slaglej
03y s (6,55 adllas y> ¢ yizxen (El-Hafeez et al ., 2017)
4595595 Sgid el 9 0908 o sl Sl oslatnl & 03
S35 9 IS B9 lSY S5 Gl lalj sl 0)93 5
esl ghygn clisie laglej Job )3 395 sladllogS 3y juudS
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A5 VY adg) dlwsS (0 (59 codal Cowdas guls 4 a5 b
Suid ke  (Sie YALY 9 (Sj9) VI BY) ()55 Ll 31 (S,
Shg> dlgo ggomme (S5jo, FALY 5 (S39) YV UY) byas
YVYLY) SThgs 035l 9 ((Siay FALY 9 (Sigy VIV BY) (e
S me yoban cplidla ladlugS (559, YA LY 5 S,

(P>/+0) €8, )15 olojl sbajlows il coos

soban omly (551 L sles o a8l (00 opglle clale pizeen
3,5 My Gali8l 1500 sla et d s ()b e
Se slmasiuld o Lej o3l .(Hao Chen et al., 2022)
“dllogS 53 039y 3 Slas 5 (o)l65 i dgade Judady Cunl See
250 b

sl oy ) bl g bl e 02 slosgel glio (139381 5
ool 0as )53 8 Jgd 0 (pliils sbadllogs 5 Slos il

orledle clodlogs 3 Slas y talj sl o> )3 gLl 5 bl o sladsl glio (9381 31 =T Jguar
Table 6 - The effect of using the sources of unsaturated and saturated fatty acids in the expectant diet on the performance of Holstein

calves
ialojl sbvoyx
JIEA Experimental diets _ SEML P value?
Parameter ol Wb o, 5,08 4l
Control Palm oil Seed safflower
k L e
K0) e sss 2 o 0 42.06 40.90 4134 1.779 0.906
Body weight on day 0( kg)
(KQ) ¥ 595 o 09 44.94 44.81 44,51 1677 0.982
Body weight on day 21(kg)
(k) 55, 22 o 039 56.28 56.12 56.53 1.895 0.989
Body weight on day 49 (kg)
(kg/day) (539, YV 6¥) 0ij el
Average daily gain (3 to 21 days) 0.13 0.18 0.15 0.048 0.778
(kg/day)
(kg/day) (S35, ¥R B Y) 39 ol3é!
Average daily gain (3 to 49 0.29 031 0.30 0.031 0.875
days)(kg/day)
(S50 VYV BY) ailjgy (bpae St ol
(ko/day) _ 0.06 0.08 0.06 0.013 0.345
Dry matter intake daily (3 to 21 days)
(kg/day)
(559, YALY) aljg) (B pae Sis odle
(kg/day) 0.27 0.30 0.28 0.017 0.653
Dry matter intake daily (3 to 49 days)
(59 VY BY) (Bras (STyes dlge ggome
(kg/day) 0.60 0.62 0.60 0.013 0.345
Total feed intake (3 to 21 days)
(kg/day)
(559, YALY) (B yao (STyos dlge ggeme
(kg/day) 0.81 0.84 0.82 0.016 0.653
Total feed intake (3 to 49 days)
(kg/day)
(Ao ) (o) YV LY) STyss od3l
Feed efficiency (3 to 21 days) (£) 0.23 0-29 0-26 0.078 0-865
o) (( 559y FA L Y) S5 o05L
(o) (S ) Shsb oo 0.35 0.36 0.39 0.037 0.779

Feed efficiency (3 to 49 days) (%)

1 Standard error of mean
2 Probability value p=0.05

Syukl glas ket
P=0.05 ;s s ise Jlos! pau?
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Table 7-The effect of using the sources of unsaturated and saturated fatty acids in the expectant diet on
skeletal status of Holstein calves

inlejl (glop>
e Experimental dlet/s _ SEM! p- value?
Parameter Jals ol o, 5,8 4l
Control  Palm oil Seed safflower
(als) S39) ¥ e €53 81690 8142 82.56 0.677 0.498
Hip height on day 3 (cm)
(Rele) (55, ¥ m €5 8370  84.47 84.20 0.709 0.757
Hip height on day 21(cm)
(2e5L) 539 TR o €53 8432  86.25 85.66 0.606 0.111
Hip height on day 49(cm)
(el 535y ¥ e 25 2417 2362 2534 0.760 0.311
Hip width on day 3(cm)
(el oy V) e 2 2697  27.28 29.08 0.751 0.126
Hip width on day 21(cm)
L) siva .
("j‘” _)us 39 P b2 2933  30.35 30.65 0.603 0.291
Hip width on day 49(cm)
e L) 39V By £l 80.74  79.48 79.27 0.681 0.283
Withers height on day 3(cm)
(os5l) g, V1 olSgar ) 8261 8245 81.61 0.730 0.594
Withers height on day 21(cm)
(acle) (s, ¥ 55 £l 8448  84.05 83.93 1.007 0.922
Withers height on day 49(cm)
(ael) (S, ¥ o 150 8035  79.01 80.65 0.999 0.528
Heart girth on day 3(cm)
(arl) (S35, ¥ 4w 150 8223 8055 81.47 0.865 0.444
Heart girth on day 21(cm)
(saril) (S35, ¥4 atow 150 8379 8391 83.92 1.063 0.995
Heart girth on day 49(cm)
(el Fisy ¥ o Jbo 4781 46.32 4591 0.710 0.163
Body length on day 3(cm)
(ale) (S5, V) oo s 4906  47.96 47.95 0.591 0.341
Body length on day 21(cm)
(eele) (s, ¥R oo s 5098  49.28 49.15 0.595 0.076

Body length on day 49(cm)

! Standard error of mean
2 Probability value p=0.05

2 She 033l g adgl 9 Gl 0 o @ (22 JoSo (3959
il b mime L Glisee sbajlas )5 pliiles (laalluos
o35S ohLen g 03ljYs > 09Meas (Melendez et al., 2022)
5 il 53150 )0 (6y900 oy slosal JoSo (139381 &5 o S
St ol yo pliile ladlugS )3 (608 mb jl i 090
oy U o6 g 51 1 (4 (g 5 48) 3, Skes @] b pae
L &S (Jolazadeh et al., 2019) 8,5 )8 lal; 5l L8 olie
99 Jlain] oyl d5dg guen Liolojl cpl )3 ool Casey gulis

3kl (glls Sl
P=0/05 ;i s ine Jhois! pdau?

2 oy calivee mle b s o wd oo oL gladllas jo

#U ilafl slles o > bl W55 (59 » il 0,90
@l ;o ba, .(Petit and Berthiaume, 2006) »)lu (g,l> ize
039 ORIl 58T g Gy 31 8 5, 0F S5 s s
(Geary et al., 2002) sl Loyl 8,5 15 5l 59 9 dlogS
S8 claails L 435 45 55,8 ol ;55 s ¢l 1 ogdle
9 g 55 iy 2 s)bisine 86 lerlj 51 U8 5o, 05 G 01 )
«y—exen (ENcinias et al., 2001) s, byl 8,5 s 5l 550
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IS (8 5 do
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AU gls STygs Bpas p l; sl ope > gludl  gludl e
ol ol S alojl (slojlod (izmen (Bl ke
U ol gladlog San sojlul g3 Slae ol 0
IS5 izu (gpole @l 3l a Sl an dn g b sl (g)b xe
2K bl eolal a8 5y duogi lgie JS 50 g Jldss
930 0)93 yod 3 o o L5 (g (slaglS JUisl o0
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