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Lol (sleid o bl (slo 0y
Plasma metabolites Experimental diets P-value

Alfalfa 5% BP* 20%BP SEM treat time Treat x time
S5 10.0 10.0 10.0 10.0 0.002 0.002 0.002
Glucose (mg/dl)
o5 sl ol ey 10.0 10.0 10.0 10.0 0002  0.002 0.002
BUN (%)?
$lyansl i gieal bl 10.0 10.0 10.0 10.0 0.002 0.002 0.002
AST (U/L)?
$lyiansl i gl oY 10.0 10.0 10.0 10.0 0.002 0.002 0.002
ALT (U/L)*
ol dimls U 5550 s 10.0 10.0 10.0 10.0 0002  0.002 0.002
LDL (mol/L)°

(P<0.05) il (o )13 sine SIS gyl S ey g b cid) o sla uSikso
Means within same row with different superscripts differ (P<0.05).
'By-Products were used instead of alfalfa in 5 and 10 % based on dry matter intake.
2Blood urea nitrogen
®Aspartate Aminotransferase
“Alanine Aminotransferase
SLow density lipoprotein
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Figure 1- Effects of different levels of by-productsin dietary on extent of gas production in vitro
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Table 1- Ingredient and chemical composition of starter (Percent in diet dry matter).
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Components % Y ol Y ol Y okl Y ol

Starter 1 Starter 2 Starter 1 Starter 2
> il 42 34 Sis oole 91.05% 93.01%
Corn grain Dry matter
g 4l 20 25 NERNA 20.07% 17.03%
Barley grain Crude Protein
pAS als — 10 Sl (odgd ) Jglomals LI 6.93% 7.13%
Wheat grain Acid Detergent Fiber
1 alous 3 — L godiyed > sloals L) 13.20% 13.42
Canola meal Neutral Detergent Fiber
bgo S’ 26 27 > 4.00% 4.08%
Soybean meal Fat
ady ghgew 5 -— N VT WK 4 55.40% 54.80%
Soybean whole roasted Non- Fiber Carbohydrate
R G 0.7 0.7 334 2.95 2.95
Sodium bicarbonate Energy (Mcal/ kg)
eS8 0.8 0.8
Calcium carbonate
S 0.5 0.5
Salt
oo JoSe 1 1
Mineral supplement!
T aeling JoSo 1 1

Vitamins supplement?
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!Contained 0.1 gr Cu, 0.2 gr Fe, 0.5 gr Mn, 0.5 gr Zn, 0.8 gr Mg, 0.008 gr Co, 0.002 gr Se and 0.002 gr I/Kg mineral supplement.

2 Contained 13x10° IU vitamin A, 8x10*IU vitamin D3, 6600 IU vitamin E, 880 mg vitamin B, 850 mg riboflavin, 1740 mg thiamin,
1345 mg pantothenic acid, 870 mg pyridoxine, 76 mg folic acid, 9.4 mg vitamin B12, 13.4 mg biotin and 16500 mg vitamin C/kg.
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Table 2- Average of starter intake and weight gain (g/day) in experimental treatments?
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Experimental treatments?

p-value

Item

Day
xdav

SEM

Protein
Milk
Milk x day

Protein x milk
Protein x day
Protein x milk

Pl Bpan

Starter intake (g/d)

SRS 456.50 421.30 382.13
Before weaning
S e 3l
After weaning

o 725.23 692.45 676.16
Total period

1800.19%  1777.09° 1852.282

375.92 22.01 ns ns 0.03 ns ns ns ns

1796.02% 3328 ns ns 002 ns 002 ns ns

661.14 12.28 ns ns 0.04 ns 0.03 ns ns

(355 2 £25) Cis oRIA
Weight gain (g/d)

S5 ) L2 536.01 60740  514.80
Before weaning

S5 e J 2w 721.60 816.90 760.29
After weaning

29 5 . 573.12 649.30 563.89
Total period

529.01 43.03 ns ns 0.01 ns 0.04 ns ns

829.20 19.66 ns ns ns ns ns ns ns

589.04 31.75 ns ns ns ns ns ns ns

(P<0.05) susly o o gine gls osimd (L5 Casd) yo )3 by gy

TV g 0ol Shss g Y+ (¥ (pan b o 039 7o)+ 5 o3l SThgs i AV (Y ebpmo s 52 039 oV 5 (a3l STygs g e 70V (Y Jols oalol (slologs”
Sostne Cglis s pas = NS . Bpas b o 0ig Ve g a3l S i V- (F g (Bpae b o 3

IMeans within same raw with different superscripts differ (P<0.05).

2Treatments:1) CP=17% and amount of milk fed= 7% of body weight, 2) CP=17% and amount of milk fed= 10% of body weight,
3) CP=20% and amount of milk fed= 7% of body weight and 4) CP=20% and amount of milk fed= 7% of body weight. ns = No

significant.
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Table 3- Feed conversion in experimental treatments?
T lojl (g )low

- p-value
Experimental treatments?
= 3 ¢ 2
S
5 = X c
Item 1 2 3 4 SEM 2 = = S S x Tx
5 & 3 ¢
o a a
e 21 s
‘5”5’“"““}’5_ 2.21 2.04 2.11 2.02 0.754 ns ns 0.005 ns ns ns ns
Before weaning
e l
8 e J 232 226 243 225 0550 ns ns  ns  ns  ns  ns  ns
After weaning
0 230 215 232 214 0458 ns ns  ns ns  ns ns NS
Total period

(P<0.05) susly so s sxe cglis oximd i Cndy po p> alie yut gy
S i Y+ (Vo b o3 039 4V 5 23l S g TNV (Y e byan yed 52 0139 AV 5 o3l Sy g ZAV() ol (oalol (sl o
Sbgine Sglis Sgrg pas = NS . (Bras o o 0jg LV vy o3l S (g AV~ (F g (e b o 039 AV 5 )]
IMeans within same raw with different superscripts differ (P<0.05).
2Treatments:1) CP=17% and amount of milk fed= 7% of body weight, 2) CP=17% and amount of milk fed= 10% of
body weight, 3) CP=20% and amount of milk fed= 7% of body weight and 4) CP=20% and amount of milk fed= 7%
of body weight. ns = No significant.

(103 s ) e bl iy el Syt P g olaus g (Bpe s ylade S1-E Jod
Table 4- Efeect of amount of milk fed and starter protein levels on digestibility cofficients (percent)*

Yu“ku}i & Lo
e s Experimental treatments? P-value
Sro dge Juo
Nutrients Percent SEM S 5 X
1 2 3 4 2 = 8%
S S
a = a x
Siid odlo
b Jtt 82.66° 91.728 90.12% 89.17° 0.225 ns ns 0.042
ry matter
Pl ofion . 79.46 80.14 78.94 79.03 1.132 ns ns ns
Crude protein
'“:): 67.48° 72.078 70.632 71.132 2.641 ns ns 0.031
al
o sokagd 3 Jobuali SU 73.02°  74.80% 75522 7497°  0.165 ns ns 0.027
Neutral Detergent Fiber
I ol - . .
il otipgd > Jobusl SN g6 040 g 740 55.99b 56.59%  0.176 ns ns 0.041

Acid Detergent Fiber

(P<0.05) sl so o ine cglis adimd L5 Cndy po ) oyt g
039 Y 5 ST Sygd g A+ (Y ebpan b o 039 L)+ 9 3l S g TV (Y o sud 332 0139 2V 9 023l Siss g/ W( ol oalol sl los”
Sasine ©glis Sz pae = NS . Bpas b ok 039 LV v g 3l Sy g Y+ (F g (Byan b ok
!Means within same raw with different superscripts differ (P<0.05).
Treatments:1) CP=17% and amount of milk fed= 7% of body weight, 2) CP=17% and amount of milk fed= 10% of body weight,
3) CP=20% and amount of milk fed= 7% of body weight and 4) CP=20% and amount of milk fed= 7% of body weight. ns = No
significant.
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Table 5- Efeect of amount of milk fed and starter protein levels on ruminal parameters (percent)!

Y‘:f‘ﬁu}i W, lo P-value
i Experimental treatments? =
Olw obj SEM <
Item Time % o g
1 2 3 4 £ s £
i’ 6.28 6.18 6.02 5.98 0.115 ns ns ns
Days 30
pH S 6.52¢ 6.00 5.78b 6.272 0183  ns ns 0027
Days 60
sy Y 6.72 6.35 6.27 6.02 0141 s ns s
Days 75
it 8.14b 7.95b 9.002 9.272 0.638 0.031 ns ns
o Days 30
Sbgal (39 Sy F
NHs-N 29 6.95 7.87 7.96 7.35 1.023 ns ns ns
1 Days 60
(mg i) BN
%) 7.852 6.940 7.310 7.220 0.427 ns ns 0.010
Days 75
i’ 41.50 39.50 37.61 38.62 1.538 ns ns ns
Days 30
Sl Al .. 5.
Accetic acid %) 43.20 44.70 42.80 43.95 1.554 ns ns ns
Days 60
(Mmol L) W
392 53.60 55.62 52.50 56.60 1.054 ns ns ns
Days 75
ST 22.95 21.89 25.89 23.40 1.003 ns ns ns
) Days 30
Sgmg Sl .. 5.
Propionic acid %) 33.35° 35.10° 42.752 34.25P 2.541 ns ns 0.028
1 Days 60
(Mmol L?) i Vb
%) 45.10 42.42 46.75 43.40 1.564 ns ns ns
Days 75
i’ 5.95 6.01 5.35 6.85 1.001 ns ns ns
. Days 30
S ol Sl e 5.
Butric acid <59 13.68 15.01 15.49 14.75 1.211 ns ns ns
1 Days 60
(Mmol L) A
%) 19.01 21.23 23.46 22.16 0.982 ns ns ns
Days 75
‘55}9) ;0 72.55 70.01 71.00 71.22 0.321 ns ns ns
Total VFA %) 93.25P 08.31b 104.252 96.27° 0.785 0.048 ns ns
1 Days 60
(Mmol L) i va
< 39 120.62 122.94 125.76 125.38 1543 ns nsns
Days 75

(P<0.05) sl so s sine cglis adimd L5 Cndy po )3 oyt By

Y

5 0T Shg B A+ (¥ (dpan b o 039 707 g o3l Shygs g TV (Y cbpan b ot 3y AV g ooslel Shyss g 70V (V ol pitlojl slolos
Sosine Sglis sz pas = NS (Bras b o 0jg L0 23l S uign 1Y+ (F g (e b o 039 Y

!Means within same raw with different superscripts differ (P<0.05).

Treatments:1) CP=17% and amount of milk fed= 7% of body weight, 2) CP=17% and amount of milk fed= 10% of

bodyweight, 3) CP=20% and amount of milk fed= 7% of body weight and 4) CP=20% and amount of milk fed= 7% of body

weight. ns = No significant
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Table 6- Passage rate and retention time of solid materials in the rumen and digestive tract in experimental Treatments!.

Tdalogl 12 los P-Value
Experimental treatments?

Olho SEM E x %%"

o s 15
Item 1 3 4 = = =X
(aebos 53 3o 53) 40K 5 ols Slgo yoss 5 7.04 6.55 6.89 6.63 0070 ns ns ns
Passage rate of solid materials of
Rumen (%/h)
> Lo yd) yoyleS oKty 51 dels ol >
P20 R) S o5 Sl 2 sl e 9 £ 6.16 5.5 6.15 602 003l ns ns  ns
(S
Passage rate of solid materials in the
Proximal of digestive tract (%/h)
(cels) g5iie > 5k sl sl oloj 11.19° 12,922 12.15%  1229° 0.060 ns ns  0.023
Time delay(h)
(cols) ansls )> ol dlge (g B8l Lo 14.20 15.26 1451 15.08 0.053 ns ns ns
Retention time of solid materials in the
Rumen (%/h)
51650 Kws | Sliss w4 dels o Bl b
SIS GO p e S 55 I 655 1788 1626 1661 0.300 ns ns  ns

(cely)

Retention time of solid materials in the

Proximal of digestive tract (%/h)

(celw) LiyleS oluws j3 olx dloe (5,8l Lo JS 30.74¢
Total retention time of solid materials

in the digestive tract (h)

46.062 42.92° 4398° 0042 ns ns 0.012

(P<0.05) sl so o ine cglis adimd (lis ciydy po )3 iyt g

LYo (¥ by b o 039 oV g 38l Shygd g 7 WV (Y e b o 39 70V g 3l Sygs gy 73V () ol (abolejl (slanylos ™
Josine Sglis s pie = NS . Bypce b oy 01jg 1o Vo oSel Shss uign 7 V- (F g (o o o 03g 1V 9 02l Shss g

! Means within same raw with different superscripts differ (P<0.05).

Treatments:1) CP=17% and amount of milk fed= 7% of body weight, 2) CP=17% and amount of milk fed= 10% of body

weight, 3) CP=20% and amount of milk fed= 7% of body weight and 4) CP=20% and amount of milk fed= 7% of body

weight. ns = No significant.
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Introduction Nowadays, many attempts were made to improve the supply of nutrients to calves and the
importance of quality and quantity of calf nutrition, in order to stimulate the adequate consumption of feed for
rumen development and achieve to suitable weaning weight at the optimal time and reduce feeding costs has
been considered. Therefore, this study was conducted to investigate the effects of levels of starter protein and
milk fed on feed intake, digestibility, weight gain and ruminal parameters.

Materials and Methods Forty newborn male Holstein calves (average body weight of 40£2 kg) were used
according to a 2x2 factorial experimental design for 75 days. Feeding the colostrum was performed immediately
after birth for 3 days. Calves were randomly divided into 2 groups(n=20); first group was fed with whole milk
with the amount of 10% of their body weight (BW), while the second group was fed with whole milk with the

amount of 7% of their BW. These 2 groups were divided into sub-groups of calves (n=10 for each) again. One of
these sub-groups was fed with starter diet containing 20% crude protein (CP), while the other sub-group was fed
with starter diet containing 17% CP ad libitumas the starting feed. The rations were iso-energetic. Water and calf

starter were offered free choice. Ruminal fluid samples were collected by esophagus tube after morning feeding
on days 30, 60 and 75. Feed intake and calves weight were measured daily and weekly respectively. Statistical
analysis was performed using the mixed procedure of SAS software. Treatments means were statistically
compared by the test of Duncan.

Results and Discussion The results showed that feed intake, daily weight gain, feed conversion, apparent
digestibility of nutrients and ruminal fluid pH was not affected by amount of milk fed and starter protein levels.
Although, there were no significant differences between amount of milk fed and protein level of starter on
weight gain, but average weight gain was higher in calves fed milk as 10% BW than those fed 7% BW at before
weaning. Effect of day was significant on feed intake and daily weight gain at total period and before weaning
respectively. Before weaning, the effect of week was significant on feed conversion and the effect of day and
interaction between day and starter protein level were significant on daily weight gain. After weaning, feed
conversion was not affected by treatments. Interaction between starter protein levels and amount of milk fed
were significant for apparent digestibility of dry matter, fat, NDF and ADF. Digestibility of crude protein was
not statistically significant between treatments. Amount of feed intake, passage rate of solid materials, rumen
microorganisms population can change digestibility of nutrients. Effects of amount of milk fed, starter protein
levels and their interactions were not significant on ruminal fluid pH. Rumen ammonia-N concentration was
affected by starter protein levels on day 30. But, interaction between day and starter protein level was significant
on rumen ammonia-N concentration on day 75. No difference in rumen ammonia-N concentration was observed
on day 60. Rumen ammonia-N concentration increased with the starter containing 20% CP. Effect of starter
protein levels, amount of milk fed and their interactions on acetic acid and butyric acid concentrations were not
significantly different between treatments (P> 0.05). Propionic acid concentration was not significantly different

between treatments (P> 0.05). Effect of starter protein levels on the total volatile fatty acid concentration was
statistically significant (P< 0.05). Passage rate of solid materials of rumen and the proximal of digestive tract

(%/h) were not significantly different among the treatments. Treatment 1 (CP =17% and milk intake = 7% of
body weight) and treatment 3 (CP =20% and milk intake= 7% of body weight) had the highest and the lowest
solid passage rate in digestive tract. Passage rate of solid materials increased and retention time of solid
materials decreased with increased feed intake in calves. Interaction between amount of milk fed and starter
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protein level was significant on total retention time of solid materials in the digestive tract. Treatment 2 and
treatment 1 had the highest and the lowest total retention time of solid materials in the digestive tract and this
subject was one of the reasons that caused differences in digestibility of nutrients between treatments.

Conclusion In this study, when amount of milk fed increased, daily weight gain and feed conversion
improved and feed intake decreased (numerically). Calf starter containing 20% crude protein had any significant
effect difference on performance. Satisfactory growth of young calves from birth to two months of age can be
achieved by starter protein level 17% (lower than NRC recommended) if dry matter intake adequate. Calves
were fed with whole milk with the amount of 10% of their body weight, their feed intake decreased after
weaning. Results showed that, body weight gain, feed conversion, digestibility coefficients of nutrients in
treatment 2 was better than other groups.

Keywords: Starter protein levels, Performance, Ruminal parameters, Holstein calves, Passage rate.
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Table 1- Ingredients of Basal Experimental Diets
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Alfalfa Hay
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Corn Silage

ub ey 43

Cottonseed

paS g 6.5

Wheat Bran ’
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Barley Grain

&y &l 17.7

Corn Grain :

ke 33

Molasses

by Al 7.3

Soybean Meal
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Mineral and Vitamin Permix!

P oo 16.2

Crude Protein (%)
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Net Energy for Lactation (Mcal/’kg)
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"Every kilogram of mineral and vitamin premix contained 0.1 gr Cu, 0.2 gr Fe, 0.5 gr Mn, 0.5 gr Zn, 0.8 gr Mg, 0.008
gr Co, 0.002 gr Se and 0.002 gr; 13x10° IU vitamin A, 8x10* [U vitamin D3 6600 IU vitamin E, 880 mg vitamin B,
850 mg riboflavin, 1740 mg thiamin, 1345 mg pantothenic acid, 870 mg pyridoxine, 76 mg folic acid, 9.4 mg vitamin
Bi2, 13.4 mg biotin and 16500 mg vitamin C.
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Table 2- The Effects of Application of Saccharomyces Cerevisiae on Performances of Holstein Lactating Cows'!
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! Means within same raw with different superscripts differ (P<0.05).
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Table 3- The Effects of Application of Saccharomyces Cerevisiae on Milk Composition of Holstein Lactating Cows'
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! Means within same raw with different superscripts differ (P<0.05).
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Table 4- The Effects of Application of Saccharomyces Cerevisiae on Blood Parameters of Holstein Lactating Cows
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Introduction The alimentary tract microbial community, is effective on energy efficiency in the host,
including energy intake, transport, conversion, and storage. The term “probiotics” has been amended by the
FAO/WHO to “Live microorganisms, which, when administered in adequate amounts, cause a health benefit on
the host”. Animal nutritionists always try to maximize production efficiency of dairy cattle. Using various
additives in animal ration is a common and popular approach to increase yield and production efficiency.
Application of antibiotics in diets has proven to be effective tools for improve energy retention and reduce
nutrient losses in ruminant animals. However, many countries concern regarding use of antibiotics in animal feed
industry. Then, researchers try to find other non-antibiotic alternatives to manipulate rumen fermentation in
order to reduce energy and nutrient losses and improve nutritional value of diets. In the last years, use of direct-
fed microbial as a feed supplements have been studied in many countries around the world. Saccharomyces
cerevisiae is a commonly used direct-fed microbial supplementation in dairy cattle ration. Although improve in
milk production, milk fat synthesis, rumen pH, ratio of propionate to acetate and fiber digestibility has been seen
in some experiments, However, dairy cattle have been shown different responses to Saccharomyces cerevisiae
supplementation in their feed. Then, the current study was carried out to evaluate the effect of probiotic
(Saccharomyces cerevisiae) on milk yield and composition, feed intake, production efficiency and blood
parameters of high producing multiparous Holstein lactating cows.

Materials and Methods Twelve multiparous Holstein dairy cows with average daily yield of 35 kg and 110
days in milk were used in this study. Experimental period length was 28 days including 21 d for adaptation
period and the last 7 d for sample taking and data recording. Dietary treatments consisted of 1) control (ration
without probiotic) and 2) diet containing 6 g/d probiotic (Saccharomyces cerevisiae) that fed as ad libitum. Diets
were equal in terms of protein, net energy for lactation and neutral detergent fiber. During experimental period,
milk yield was recorded on d 14, 21 and 28 of trial and were sampled to evaluate milk composition such as
protein, fat, and lactose using milkoscan set. Feeds and orts were weighed daily from d 21 to 28 to determine the
feed intake of animals. To assess biochemical blood parameters, each cow was bled via vein 2 hours after
morning feeding at the last day of trial. Blood samples then were centrifuged at 4 °C and 1850%g for 20 minutes.
Then, serum was analyzed for glucose, insulin, calcium, phosphorus, urea nitrogen, high density lipoprotein, low
density lipoprotein, cholesterol, triglyceride and non-esterified fatty acids using kits. Data were analyzed as a
completely randomized design using the MIXED procedure of SAS.

Results and Discussion Results showed that dietary inclusion of yeast (Saccharomyces cerevisiae) had no
effect on dry matter intake of animals as compared to control group. However, dry matter intake was numerically
higher in animals fed Saccharomyces cerevisiae due to acceleration in fiber digestion and consequently higher
passage rate. Milk yield was increased (P<0.01) in cows fed Saccharomyces cerevisiae when compared to
control group. Moreover, feed efficiency was not affected by dietary treatments. Similarly, supplementation of 6
g/d Saccharomyces cerevisiae noticeably increased (P<0.01) milk fat percentage and tended to decrease
(P=0.06) milk urea nitrogen concentration due to lower blood urea nitrogen in this group. However, milk protein
and lactose percentage were not affected by inclusion of 6 g/f Saccharomyces cerevisiae in diet. Furthermore,
dietary supplementation of Saccharomyces cerevisiae led to an increase in blood serum glucose (P<0.01),
cholesterol (P<0.05), calcium (P<0.01) and phosphorus (P<0.01) concentration and a decrease in blood urea
nitrogen (P<0.05) concentration in Holstein lactating cows. Also, dietary inclusion of Saccharomyces cerevisiae
tended to increase blood serum insulin (P=0.08) and high density lipoprotein (P=0.05) concentration and tended
to decrease non-esterified fatty acids (P=0.06) concentration in dairy Holstein cows.

Conclusion In general, results of this experiment indicated that dietary inclusion of 6 g/d of Saccharomyces
cerevisiae caused an improvement in milk yield and milk composition of dairy Holstein cows. Moreover,

1,2,3,4- Graduated Student, Perofessor, Associated Perofessor and Assistant Perofessor, Department of Animal Science, Faculty of
Agriculture, University of Tabriz, Iran
(*-Corresponding Author Email: ataghius2000@yahoo.com)
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improvement in blood glucose, high density lipoprotein, cholesterol, calcium and phosphorus concentration and
reduction in non-esterified fatty acids in response to Saccharomyces cerevisiae might lead to better reproduction
performance and prevention some metabolic disease (e.g. ketosis and fatty liver) of high producing dairy cattle.

Keywords: Blood Urea Nitrogen, Energy Balance, Fiber Digestion, Probiotic, Saccharomyces cerevisiae.
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Table 1- Ration ingredients and compositions fed to goats in late gestation

' lo3T b Lo

e i iti Treatment!
Ration ingredients and compositions

LELP LEHP HELP HEHP
(22)9) oy i
Ingredients of ration in late gestation (%)
45
Alfalfa hay 20.84 21.00 20.84 20.02
P..\Af bl{
Wheat straw 26.95 27.00 26.95 25.74
7 a0 i 16.59 14.00 17.7 18.11
Barley grain
2 . 23.32 12.30 23.0 23.83
Corn grain
s L 7.26 13.10 13.7 9.53
Sugar beet pulp
pAS e
Wheat bran 2.07 0.077 15 0.00
2 oS 2.07 3.00 15 191
Soybean meal
Olawd M «©d
Dicalcium phosphate 0.9 0.9 0.9 0.86
Chemical Composition
pedgilie B (551
Metabolizable energy (Mcal/day) 2.146 2.146 2.355 2.354
pedalie BB (159
Metabolizable Protein (%) ” 83 78 84

&

P& Onon
Crude protein (%) 9.90 10.61 9.01 10.80
S 0kiagd > Jsloral b
Neutral detergent fiber (%) 42.43 47.22 40.37 41.28
JrmEs
Ash (%) 6.09 6.70 5.62 5.90
‘5)51 o)La.c
Ether extract (%) 241 2.22 3.03 2.35
e e 39.17 33.25 41.97 4067

Non fiber carbohydrate (%)

9 &5 HEHP INRC waw 1> 58595 9y dopd Vo 655 HELP i ao)3 Ve (59 s NRC aws 1 (651 :LEHP NRC gaws 5 859, 9 51 :LELP?

b dopd Ve g

YL PLE: low protein and low energy diets, HPLE: high protein and low energy, LPHE: low protein and high energy, HPHE: high

protein and high energy.
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Table 2- Intake and digestibility of dry matter and nutrient of goats fed with different rations energy and protein in prepartum

parturition!

9 Swid 03l M u.:.blé 9 d’m rsm.’Lo)i ‘SLD)LA:J P-Value

G4 dge Treatment? MSE

Intake and digestibility of dry LELP LEHP HELP HEHP protein Energy €'Y
matter and nutrient protein
(o p5) 39y By (nSkeo

Daily feed intake (g/day)

Kz onlo 893.23" 1282.22% 996.40° 967.55° 27.56 0.0024  0.0630 0.0006
Dry matter

S gl > Jaloeal LI 375.23" 509.84%° 533.72% 391.2*® 11.66 0.8542 0.4074 <0.0001
Neutral detergent fiber

pad JB e s eaned d Jobelb SU 113.62 126.35 107.94  118.10 3.266  0.0883  0.2933 0.8456
Indigestible neutral detergent

fiber

ol odied 5> Jsloeel oLl 200.91° 296.86° 208.28"> 197.86® 6.109 0.0013  0.0006 0.0001
Acid detergent fiber

SEQRW 117.67° 173.67° 93.81° 103.96° 3.468 <0001 <0.0001 0.0222
Crude protein

Sl e lolyng S 327.07¢ 491.11* 296.30° 398.90* 305.10 </0001 0.0051 0.1448
Non fiber carbohydrates

TSy oss ) sl 65.10*0  57.15*  54.24* 60.70*° 2549 0.8857 0.4811 0.1708
Relative feed value

ol i Ll

Apparent digestibility (%)

Suid oslo 67.63°  63.05" 6242 5828 1158 0.0068 0.0382 0.9259
Dry matter

Slosle 60.78°  64.79® 65.88* 69.56° 1.158 0.0068 0.0382 0.9411
Organic Matter

S oingd 5 Jaloeel LI 4172  43.44°> 58.44* 50.90® 1.158 0.0068 0.0382 0.9411
Neutral detergent fiber

ol odisgd 53 Jglonals Y1 32.67 40.21 33.81 41.93 2.011 0.0596 0.7246 0.9433
Acid detergent fiber

$rlolas 51.32b 63.25 67.94 66.95 1.923 0.0012 <0.0001 0.0025
Ether extract

Pl osSon 65.96*  69.16° 59.66° 65.37° 1.140 0.0588  0.0333 0.5871
Crude protein

SU pé slacl)ang S 58.28">  62.05> 63.05® 67.63* 1158 0.0681  0.0382 0.9259

Non fiber carbohydrates

(P<0.05) sl so yls ino cglés oaimd Lt Candy po )3 bt b By
59y 9 &5 HEHP NRC o )3 ooy ¢yt 2o Vo (6551 HELP iy so s Ve 559 g NRC a3 (6551 :LEHP NRC o ) g 9 551 :LELP Y

b Aoy Ve

(Moore and Undersander 2002) > oo dslxe (b puae Suid 03lo g puan JlE SLis 03lo (59 5l 9 5 Volro L RFV jlaie”
Dry matter intake (DMI) = \v- /(NDF 1.5 )3)
Relative feed value (RFV) = DDMxDMI / \/ya
Digestible dry matter (DDM)= AA/A — (+/¥Ya xADF 1.5,3)

!Means within same raw with different superscripts differ (P<0.05).
2LPLE: low protein and low energy diets, HPLE: high protein and low energy, LPHE: low protein and high energy, HPHE: high

protein and high energy.
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Table 3- Chewing activity in goats fed rations with different energy and protein in prepartum parturition®

OHgr Celld T salo3T sl Lo P- Val
Chewing activity Treatment? - vae
SEM
LELP LEHP HELP  HEHP protein  Energy *Energ-y
proteln
(39 **%5’) Sran ol 357.14*  312.86% 362.14*  272.14°  10.650  0.0043  0.4101 0.2939
Eating time (min/day)
S. i3 ool p,5 3l 4 0.392 0.25b 0.362 0.28b 0.010 <.0001 0.743 0.182
min/g of DM
NDFe s slil 0.952 0.61° 0.68" 0.69" 0.024  0.0028  0.060 0.0012
min/g of NDF
INDF 5 sl « 3.142 2.47° 3.35 2.30° 0.089  <.0001  0.9115 0.2930
min/g of iINDF
(i3 > 48:83) Jlpess 391.43 376.43  375.71 358.57 1191 05064  0.4879 0.9645
Rumination (min/day)
Saosle o slif o 0.44 0.31 0.38 0.37 0.012  0.014  0.9867 0.0259
min/g of DM
NDFe s sl « 1.042 0.73° 0.70° 0.912 0.029  0.4515  0.1900 0.0002
min/g of NDF
INDFe 5 Il & 3.44 297 348 303 0102 00369 0823  0.959
min/g of iINDF
(g 9 4883) e clld IS 74857%  689.29% 737.86° 630.71®  3.308  0.0051  0.2122 0.3848
Total chewing (min/day)
s oole o5 sl 0.832 0.56¢ 0.74b 0.65°¢ 0.015  <.0001  0.8070 0.0068
min/g of DM
NDFe s slil 4 1.992 1350 138 1.61% 0032 00042 00127  <.0001
min/g of NDF
INDFe 5 sljl 4 6.58° 5450  6.83 5.34b 0115 <0001 07761  0.4403

min/g of iINDF

(P<0.05) wisly so yls sino cglis oximd Lt Caydy por ) bt e By
o 5 55 HEHP INRC gl 3 gy 5 o duoys Ve (5, tHELP £z 503 Ve 550 s NRC ehaus 55 5550 LEHP INRC a3 55391 5 (5551 :LELP ¥
ey Jopd Ve
IMeans within same raw with different superscripts differ (P<0.05).
2LPLE: low protein and low energy diets, HPLE: high protein and low energy, LPHE: low protein and high energy,
HPHE: high protein and high energy.
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Table 4- Purine derivatives and microbial protein synthesis in goats fed rations with different energy and protein in prepartum
parturitiont

93 Mgl g (590 e

rg;*:*?.L")'T s ylows
95w Treatment?

P- Value
MSE

Purine derivatives and microbial LELP LEHP
protein synthesis

HELP HEHP Protein  Energy

Energy
*protein

(Goy 22 p)S) o 28> Juyey Oldiie JS 3.40 4.78
Total purine derivatives

(595 2 £5) 2955 (395 (el 2.47 3.47
Microbial nitrogen
(550 2 £25) 955 S9n My 1546 2171

Microbial crude protein

4.78 0.451 0.2634 0.7281 0.7316

3.47 0.327 0.2634 0.7281 0.7316

21.73 2.049 0.2634 0.7281 0.7316

(P<0.05) sisly go I sne cglis aximd lis Ciydy po )3 byt g

&5 HEHP NRC o )3 (g gyt 2o Vo (65,0 HELP ¢ty wo s Ve 5559, g NRC s 5 (5,51 LEHP NRC geaus j> g ¢ (551 :LELP Y

!Means within same raw with different superscripts differ (P<0.05).

b Mo Ve (g 9

2LPLE: low protein and low energy diets, HPLE: high protein and low energy, LPHE: low protein and high energy, HPHE:

high protein and high energy.
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Table 5- Body weight of goats and their kids that fed rations with different energy and protein in prepartum parturition®

T o3l gl Lo

085 (139 Treatment? MSE P Value

Body weight LELP LEHP HELP HEHP Protein Energy LEnergy
protein

Body weight (kg)

oly S 59, ¥Y 24,75 27.428 21.83P 25.14% 0.610 0.0487 0.0836 0.8635

42d before parturition

Sls I 59, YA 25.48% 28.482 24.03° 27.01%® 0.574 0.0409 0.2991 0.7265

28d before parturition

Sls 59, ¥ 26.75% 30.022 25.28° 27.71® 0.584 0.0575 0.1619 0.4749

14d before parturition

oilj a5, 23.48 25.71 22.96 23.98 0.651 0.3318 0.4232 0.4869

1 day after parturition

(p5) A5 g5 i 2877.1 3084.3 2885.6 2980.0 61.570 0.2327 0.7005 0.6513

Kid birth weight (gram)

(P<0.05) sxsly so yls sxe cglis oximd L5 Cndy poo p> lie e gy
2oy Ve gy 9 555 tHEHP INRC mlaw )3 59y 9 st dops Vo (655 HELP i 0o )5 Ve (059 9 NRC aws )3 655 :LEHP NRC glaws 5 8595 9 (55,1 :LELP T
IMeans within same raw with different superscripts differ (P<0.05).
2LPLE: low protein and low energy diets, HPLE: high protein and low energy, LPHE: low protein and high energy, HPHE: high protein and
high energy.
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Table 6- Effect of different levels of protein and energy on body condition score!

v‘s&?.l‘}i S sloud p

(N Candg 856 Treatment? MSE value

Body condition score ) Energy
LELP LEHP HELP HEHP Protein  Energy :

protein

PN Candg 003

Body condition score

oily JB 59, YA 2.550°  3.178*  2.750° 3.1072 0.050 <0.0001 0.0434  0.0090

28d before parturition

14 b5 U3 59, 2.50° 3.360*  3.035% 3.2142 0.056 0.0001 0.0991 0.0062

14 d before parturition

oilj 3= 59, 2.107° 2.928%  2.500° 2.714® 0.045 <0.0001 03335 0.00226

1 day after parturition

(P<0.05) sl go o sme cglis aximd Gl cydy o )3 dlio yut g
HEHP NRC aws )3 (859 9 s 2o yd Vo (550 HELP iy ao 0 v+ (05595 s NRC aws 3 (6551 :LEHP (NRC maws )3 (590 9 655 :.LELP Y
b 2op> Ve B9 5 655

IMeans within same raw with different superscripts differ (P<0.05).

2LPLE: low protein and low energy diets, HPLE: high protein and low energy, LPHE: low protein and high energy, HPHE:
high protein and high energy.
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Table 7- The volatile fatty acids profile of rumen fluid before and 3 hours after feeding in goats fed rations with different
energy and protein in prepartum parturition

IR @R gl "ol 5o Lo
volatile fatty acids profile Treatment?
P -Value
LELP LEHP HELP "EH MSE  Energy  Protein  CNeroy
P *protein
Before feeding
Shs> Sypan 5l LS
Total VFA
Gl Jso o) J12 oy sloassl U5 57.94 57.12 59.59 54.44 3.307  0.9400 0.6637 0.7525
Acetic acid
(32,0) Sl s 63.684 63.463 54.04 56.11 1.785  0.0446 0.7569 0.8024
Propionic acid
(30,0) Segeyg Sl 18.20> 1545 27522  12,92b 1.356  0.2459 0.0126 0.0603
Iso Butyric acid
(30,9) S y235293] Sl 2.728 3.582 2.77° 3.202 0.208 0.7017 0.1593 0.6267
n- Butyric acid
(20,3) S pigr =N s 11.07¢  11.78¢  11.23%¢  13.70° 0.701  0.4819 0.2889 0.5469
Iso-Valeric acid
(22,9) S5 Mg 5l sl 2.572 3.092 2.492 2.802 0.175  0.6105 0.2697 0.7723
n- Valeric acid
S Jly - Nogul 1.952 2.392 1.932 2.452 0.132  0.9488 0.1104 0.8836
AA/PA
Sl Sig9 2 4 Sectanl ] 3.592 4,142 2.17° 4,328 0.211 0.1821 0.0128 0.0950
3h After feeding
Shss Sran il on
Total VFA
S oz slaasul S 84.56 91.60 80.15 96.34 5915  0.9894 0.3780 0.7219
Acetic acid
(32y9) Sl s 63.14 67.16 51.66 59.22 2.75 0.1355 0.3484 0.7672
Propionic acid
(30)0) Seiga g sl 22.07 18.50 24.20 26.41 2.081 0.2860 0.8804 0.5274
Iso Butyric acid
(30,0) SS9 5] ansl 1.79 145 1.75 1.35 0.105 0.1385 0.7777 0.9101
n- Butyric acid
AalN(ao,8) S pigs - 9.41 9.74 8.97 10.22 0.659  0.5850 0.9885 0.7486
Iso-Valeric acid
(22,0) S Jlgs 5l sl 157 1.27 1.62 121 0.091 0.1080 0.9652 0.7924
n- Valeric acid
Al NS Jlg - 1.99 1.86 1.96 1.55 0.160 0.4498 0.6311 0.6894
AA/PA
Sl Seiggp s Sl il 3.07 3.63 2.19 2.44 0.208  0.3874 0.0486 0.7318

!Means within same raw with different superscripts differ (P<0.05).
2LPLE: low protein and low energy diets, HPLE: high protein and low energy, LPHE: low protein and high

energy, HPHE: high protein and high energy.

et dopd Ve Sy 9 (655

(P<0.05) sl so yls ine cglés oaimd Lt Candy po )3 bt i By
HEHP :(NRC aw > 59 9 i oy3 Vo 655 HELP iy 000 Ve (g s NRC maws )3 (655 :LEHP (NRC aws 1> o590 9 651 :LELP Y
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Table 8- PH and ammonia concentration of rumen fluid before and after 3 hours of feeding in goats fed rations with different
energy and protein in prepartum parturition®

rgs‘“-’b)i syl

SWigel gk il g pH Treatment? MSE P -Value

pH and ammonia concentration LELP LEHP HEL HEH protein  Energy *i?’?):g%
Before feeding

oy U

pH 6.96 6.76 6.86 6.81 0.052 0.9305 0.3422 0.6111
Ammonia (mg/ 1)

(2 2 p)S ) Slogel (392 1151 1389 1397 1713 0.628 0.8415  0.7980 0.0574
After feeding

oily

pH 6.07 6.18 5.78 6.21 0.111 0.2635  0.5740 0.5047
Ammonia (mg/ 1)

(2 2 p )5 ) Slogal 392 1191 1677 1617 16.22 1289 0.4016  0.5210 0.4104

(P<0.05) sisly so yls sixe gl oximd i Cndy po y> alie yut gy

5 55 HEHP INRC waws 1> 8595 9yt dops Vo 655 HELP (i ao)3 Ve 59 s NRC aws 1 (651 :LEHP NRC aws 1> o595 9 5, :LELP”

!Means within same raw with different superscripts differ (P<0.05).
2LPLE: low protein and low energy diets, HPLE: high protein and low energy, LPHE: low protein and high energy, HPHE: high

protein and high energy.
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Table 9- Some metabolite blood in goats fed with different rations energy and protein in prepartum parturition®

¥ o1 sl Lo

? P -Value
Fe g Cularbio Treatment MSE
Metabolite blood LELP  LEHP  HELP  HEHP protein  Energy *i?g:g?;
28d before parturition
S5 51.44 42.04 50.53 56.83 2.463 0.1183 0.2225 0.2082
Glucose (mg/dl)
S peedS 5 30.82 14.75 17.83 15.57 2.486 0.0916 0.2517 0.1957
Triglyceride (mg/dl)
Jords 53.25° 60.67% 80.0? 64.86% 3.460 0.6045 0.0504 0.1425
Cholesterol (mg/dl)
JS eSsn 9.09 10.21 10.89 11.33 0.566 0.6501 0.4535 0.4550
Total protein (mg/dl)
oy
Urea (mg/dl) 7.662 11.422 7.502 8.83 0.7499 0.1248 0.3943 0.4528
14 d before parturition
S5 60.44 70.192 60.17 60.34 3.033 0.1204 0.3357 0.3955
Glucose (mg/dl)
SyelS 65 21.00 16.85 17.83 15.57 2.095 0.4652 0.6105 0.8291
Triglyceride (mg/dl)
Jsynds 61.40 52.75 78.25 73.67 6.148 0.6061 0.1568 0.8735
Cholesterol (mg/dl)
el etgy 9.44 7.76 7.29 8.02 0.440 0.5898 0.3172 0.2024
Total protein (mg/dl)
oy
Urea (mg/dl) 6.667° 12.142 6.33° 8.50% 0.7327 0.0252 0.2174 0.3011
2 h after parturition
S5 258.07 188.46 218.77 273.42 23.477 0.8858 0.6621 0.2472
Glucose (mg/dl)
KO P 31.33 26.22 16.00 13.50 3.906 0.6474 0.1058 0.8750
Triglyceride (mg/dl)
Joyds 66.66% 48.50° 81.00° 66.162 2.696 0.0103 0.0123 0.7711
Cholesterol (mg/dl)
o oyutia 9.50° 14.692 9.65° 9.47° 0.470 0.0264 0.0250 0.0187
Total protein (mg/dl)
9 7.67° 13.402 7.50° 8.83° 0.694 0.0264 0.1210 0.1474

Urea (mg/dl)

(P<0.05) sl go o sne cglis aximd L5 cydy po )3 dlio yut g
5en 9 655 HEHP NRC o )3 (u5i5 0 9yt 2oyd Ve (550 HELP ¢ty o3 Ve 05595 ¢ NRC b 3 (6551 :LEHP NRC laws )3 (590 9 655 :.LELP Y

s Moy Ve
!Means within same raw with different superscripts differ (P<0.05).
2LPLE: low protein and low energy diets, HPLE: high protein and low energy, LPHE: low protein and high energy, HPHE: high
protein and high energy.
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Introduction Nutrient requirements of goats have not been studied as extensively as those of beef and dairy
cattle and sheep. Furthermore, Sistani goats have received less research attention than meat or dairy goats. Goats
play an important role in Iran, largely as a source of red meat and milk. Iran has 25 million goats and Kids.
Results of research on ruminants showed that nutrients can affect prenatal growth if the lack of nutrition during
gestation (in utero nutrition) will affect the postnatal growth performance. Dietary nutrient, especially energy
and protein, are major factors affecting meat production in goats. During the late gestation, the last two months
of pregnancy, eighty percent of the fetal growth occurs, leading to a significant increase in nutrient requirements
of the ewe. Underfeeding energy or protein during pregnancy can lead to pregnancy toxemia, sub ketosis, or
compromised fetal development, especially at the end of pregnancy when fetal growth rate is highest. The idea
of using levels energy and protein in Sistani goat is new Therefore, this experiment conducted to test the effect
energy and protein on on performance, digestibility, microbial protein, some of metabolites and ruminal
parameters in late pregnancy of goat.

Materials and Methods The experiment was conducted in the Sari Agricultural Sciences and Natural
Resources University (SANRU) of Iran. Humane animal care and handling procedures were followed according
to the University’s animal care committee. On 100 days after successful matting, 28 synchronized singleton
pregnant Sistani goats (with 3-year-old; body weight = 25+1.6 kg, and body condition score =2.6+0.5) were
randomly allocated to four treatments and fed with experimental rations including 1) low protein and low energy
diets (LPLE), 2) high protein and low energy (HPLE), 3) low protein and high energy (LPHE), and 4) high
protein and high energy (HPHE). Feeds and rations samples were dried at 55°C, ground through a Wiley mill (1-
mm screen), and composted by animal. Samples were analyzed for DM, OM, Kjeldahl N, ether extract (AOAC,
2002), ADF, NDF (Van Soest et al., 1991; using heat resistance alpha amylase without sodium sulphate), and
ash at 605°C. The NFC was calculated by 100- (CP (%) + NDF (%) + Ash (%) + EE (%). The goats were
weighted at the start of experiment, before andl d after parturition, and Kids weight after birth. Nutrient
digestibility, blood parameter, microbial protein synthesis and chewing activity. By measuring urine purine bases
microbial protein synthesis was estimated. Rumination and chewing activity animal were measured visually with
five-minute intervals over 24 h for all animals. Rumen fluid was collected at o h before feeding and at 3h post
feeding. The sample were sealed and placed in freezer before transport to the laboratory for the analysis the NH3
and VFA content.

Results and Discussion Our results showed that the intake of nutrients was increased in HPHE Treatment.
Treatment HPLE had highest apparent digestibility than other experimental treatments. Goats on the higher CP
diet lost more BW at parturition than other treatments. The lowest pH occurred at 3h post feeding. The ph of
rumen fluid after the food ration is provided tends to decrease gradually because of fermentation in the rumen,
particularly that of carbohydrates, which are degraded into VFA products. The VFA production increased at 3 h
post feeding. There were no differences for microbial protein synthesis but had increase in treatment HPHE for
microbial protein synthesis. Concentration of plasma cholesterol was significantly difference at 28d before
generation. Glucose concentrations and urea were increased in HPLE treatments and Concentration of plasma
triglycerid was lower in goats fed LPLE diet at 14d before generation. Glucose plasma concentration was higher
in HPHE than other groups at 2h after generation. The birth live weight of kids was similar between the four
groups but LPLE, LPHE and HPHE had numerically lower birth weight. The HPLE group had greatest and
LPLE group had lowest body condition score.

Conclusion Overall, these results show that maternal protein feeding during late gestation has been
positively associated with kid birth weight and performance. In this experiment, 10 % of CP concentration

1,2,3-Ph.D. Student, 2Associate Prof. and 3Assistant Prof., Dept. of Animal Science, Faculty of Animal and Fisheries Sciences,

Agricultural Sciences and Natural Resources University of Sari, Mazandaran, Iran.
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greater than NRC (2007) recommendation, increased the body weights kids and improved performance of goat.
Although, it seems that further experiments are needed.

Keywords: Energy, protein, pregnancy, microbial crude protein, performance.
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Control Oak leaf extract
g
Alfalfa hay 30 30
>
Barley 27 21
Soybean meal
1" el
Canola seed 6 6
e 30.5 30.5
Bran
el LS
Calcium carbonate 07 0.7
e dlge g aling SliaS 05 05
Vitamin and mineral plus
S 0.3 0.3
salt
LS"\*" .3194
Nutrient composition
e gilio BB (g5l
ME(Mcal/kg) 25 25
s ools
Dry matter(%) % %
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Ash (%) 8 8
S ol pd 5> bl b
Neutral detergent fiber (%) 383 38.3
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NFC(%) 355 355
S 2 2
Fat(%) ° °
(Sz3 ool wop)  JS Sgib oS 5 0.41 21
Total phenolic compounds ' '
S ol 0.2 2

Total tannin
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Table 2- Effect of addition of oak leaf extract to diet on performance of finishing lambs

i ol (g0 >

3,90 Experlmentalfilets SEM P-value
Item b boly S 05las

Control Oak leaf extract
(p555) &gl s 25 26 0.874  0.656
IBW! (kg)
(p555) 2o 039 47.825 48.125 128 0.927
FBW2 (kg)
(pS945) ilis) 039l (o 0.253 0.245 0.007  0.693
ADG? (kg)
(PS5 03929l 22.825 22.125 0.691  0.693
Gain (kg)
“lig) Shss Spae 1.501 1.537 0.02  0.489
DMI* (kg/d)
Shsd s wapd 5.31 5.77 0.066  0.488

Feed conversion ratio

YInitial body weight
2Final body weight
3Average daily gain
“Dry matter intake
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Table 3- Effect of addition of oak leaf extract to diet on slaughter traits of finishing lambs!

5,90 Experimental diets SEM p_value
Item b byl Sy 0 ylas
Control Oak leaf extract

Y g v a .

(p,555) ‘5’“_5 9 44.977 46.785 1.278 0.84
Slaughter weight(kg)?
» 0.053 0.052 0.004 0.772
Head
il 0.013 0.014 0.0005  0.427
Bake feet
sl 0.013 0.013 0.0005 0.988
Front feet
g 0.11 0.123 0 .004 0.162
Skin
'\“'_; 0.019 0.016 0.0004 0.095
Liver
us 0.005 0.005 0.0002 0.532
Kidney
o 0.01 0.011 0.0005 0 .642
Lung
R o 0.102 0.106 0.0007 0.741
Full stomach

5 o
S oaee 0.033 0.026 0.002 0.154
Empty stomach

oSd 0.017 0.013 0.0009 0.07
Rumen
‘S)ls.d 0.003 0.003 0.0001 0.902
Reticulum
Yl 0.003 0.0026 0.0001 0 .558
Omasam
Ol 0.004 0.0035 0.0002 0 .508
Abomasam
Gz 0.003? 0.001° 0.0002 0.016
Omental fat
SR 0.01 0.007 0.004  0.433
Mesenteric fat
#0290 0.067 0.077 0.002 0.113
Full intestine
& o) 0.020 0.0232 0.0003 0.011

Empty intestine

(P < 10) sslse ly gime GBS gl S il Ggys b cid) 1o (slaySile)
SRS )39 51 s 035 Gl
IMeans within same row with different superscripts differ (P<0.05).
2As a ratio of Slaughter weight
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Table 4- Effect of addition of oak leaf extract to diet on carcass components of finishing lambs1

i bojl (5l
YA . e . .
Ay i Experimental diets SEM p_value
Carcass measurements? by bl S0 las
Control Oak leaf extract

(pS9ks) .5 43¥ 25.26 26.479 0.942 0.541
Hot weight (kg)
(pSPhS) 2 5Y 24.767 26.143 0.771 0.406
Cold carcass (kg)
TSy odas sla by
Wholesale cuts?
4 0.173 0.147° 0.003 0.016
Tail fat
lcuwd

0.17 0.155 0.015 0.183
Shoulders
05 0.055 0.051 0.002 0.416
Neck
»S 0.129 0.108 4.044 0.075
Back
Lol 0.277 0.267 0.007 0.519
Legs
9 03 olSagls 0.191 0.17 0.01 0.346
Flap
(ecske) b 5 oy olod 4.412 5.137 0.267 0.223

Back fat thickness(mm)

(Pt 0) wilym Jlosine WS (s S priayes By b od) o slaSibe’

453 b dpe alY 5l s oad oo T

1 Means within same row with different superscripts differ (P<0.05).

2As a ratio of cold carcass weight with tail fat
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Table 5- Effect of addition of oak leaf extract to diet on blood biochemical profile and antioxidant status in lambs?

i lojl (sloe p
£ u.g,;tm : Experimental diets _ SEM p_value
Metabolites aals bols Sy 0,las
Control Oak leaf extract
(5 o 2 p 5 ) Jydd 66.00 71.83 3317 0.051
Cholesterol
ydlys gial Sl 85.83 93.33 2.702 0.256
AST2 (U/L)
Syl gial Y] 2517 2417 1.687 0.773
ALT? (U/L)
(2 (o3 2 )5 e) 3595 80.67 78.83 2208 0754
Glucose (mg/dl)
(2 (o3 2 5 () YS9 31.00 31.00 1506 1.000
Tri glyceride
(2 (o3 2 235 he) 039 44.00 4333 0707  0.669
URA(mg/dl)*
I 0892 )1 (o3 2 25 6.583 6.766 0.069 0.217
TPS (g/dl)
(3 2 Joe ey (oS ienl 0.621 0.685 0043 0478
BHBA® (mmol/l)
(2 2 Jge (o) 2l e o el 0.16 0.08 0032 0236
NEFAT (mmol/l)
S5 chemsll cd o 0.40 0.43 0.011 0.467
T-AOC8 ( mmol/ml)
Wl s oglle b
1.9912 1.106 0.05 0.0001

MDA? (nmol/ml)

(Pt 10) aadlgo yl e SWS (gl S ptda s B> b 3y o (slaeSilis!
!Means within same row with different superscripts differ (P<0.05).

2Aspartate Aminotransferase
3Alanine Aminotransferase
“Blood urea nitrogen

5Total protein

6Beta hydroxybutyrate
"Nonesterife fatty acid
8Total antioxidant capacity
‘Malondialdihyde
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Table 6- Effect of addition of oak leaf extract to diet on rumen NH3-N and pH of finishing lambs?®

u.».&glo}i o s
s Experimental diets
% SEM  P-value

Item i bgh S ojlas

Control Oak leaf extract
pH 6.99 6.71 0.145 0.375
(2 0 52 S ko) (Slosel 30
NH3-N2 (mg/dL) 18.735° 15.988° 0.443  0.004

(P <e0) aaily oo o sime SHST (hls Sniane By b s o slapSibe
Means within same row with different superscripts differ (P<0.05).

2 Ammonia
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Table 7- Effects of addition of oak leaf extract to diet on composition of the omental fat of finishing lambs!

Al
2590

bl (glo y
Experimental diets

Item? 2ol
Control

SEM P-value

Ebdl oy el ggemme

SFA3

Wlgd dgey o L gludld oy ol Egome
MUFA*

WBg> Lgn M ludlyd ol ggeone
PUFAS

42.145

Jo,lg 5).3 8,las

Oak leaf extract
48.78P 0.723 0.011
46.728 0.601 0.008
4,532 0.121 0.034

(P el 0) il ooyl me SWS (gl S o s B> b cd) o (slaeSilis!

s usl; )l W) Cl).’xwﬂ doyd u*’L“‘ » b.,\..ZOL:J

!Means within same row with different superscripts differ (P<0.05).

2Expressed as percentage of total extracted fatty acid of fat

3Saturated fatty acid
“Mono unsaturated fatty acid
SPoly unsaturated fatty acid
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Introduction Most dietary recommendations have advocated for limitation of saturated fatty acids (SFAS)
in food for the optimal management of cardiovascular diseases and cancer. Many evidences exist on the effects
of saturated FA consumption on vascular function, insulin resistance, diabetes, stroke and cancer. Therefore,
improvement of saturated fatty acids to polyunsaturated fatty acids (PUFAS) during meat production is required.
Nutritionists have focused on the change of type of FA by feeding ruminants with the plant oils, which are rich
in PUFAs. Plant oils in the form of whole seeds might have less adverse effects on rumen fermentation than in
the form of free oils. Among all oil seeds, canola has a unique FA profile. The PUFAs are excellent targets for
free radical attacks beginning peroxidation. The direct antioxidant activity of a dietary compound would assume
its absorption along the gastrointestinal tract and its deposition in the tissues. Several natural compounds have
been demonstrated to have clear antioxidant effects in vitro experiments and animal tissues. Among these,
natural polyphenol compounds have largely been studied for their strong antioxidant capacities. Because of these
antioxidant properties they inhibit lipid peroxidation and peroxygenases. Monomeric phenolic can be absorbed
through the intestine and found in plasma. Tannins (hydrolysable and condensed tannin) are water soluble
polyphenolic polymers that are found in a wide range of plant species commonly consumed by ruminants. Oak
leaves are widely used as source of fodder for goats and sheep. Oak leaves have been reported to contain high
levels of tannins in both hydrolysable and condensed forms. The objectives of the present study were to
determine the influence of addition of oak leaf extract to a diet containing canola seed on performance, blood
parameters, antioxidant status and fatty acid composition of omental fat.

Materials and Methods Twelve lambs were randomly divided into two groups and kept individually for 105
days. Lambs were fed diet either with or without oak leaf extract. Diet contained 70% concentrate and 30%
alfalfa hay. Ruminal fluid was at collected 4h after feeding in the final week of the experiment. Lambs were
slaughtered after 105 days of finishing period. Following chilling the carcass, carcass components were
determined and a sample of omental fat was taken from the pelvic area for fatty acid analysis. The fatty acids
were determined using a direct method for fatty acid methyl ester synthesis using a gas chromatograph. The
plasma overall antioxidant status, malondialdehyde concentration and other blood parameters were measured.
Data were analyzed as a completely randomized design using the General Linear Model procedure of SAS.

Result and Discussion The results of this study showed that addition of oak leaf extract had no significant
effects on animal performance, dry matter intake, blood biochemical profile and ruminal parameters. Fat tail and
omental fat as a proportion of cold carcass weight were decreased while empty intestine weight increased when
oak leaf extract was fed. Addition of oak leaf extract significantly (P< 0.05) decreased plasma malondialdehyde
although total antioxidant capacity was unaffected by diet. Supplementations of oak leaf extract increased mono
and polyunsaturated fatty acids and decreased saturated fatty acids of omental fat. Oak leaf extract might inhibit
lipid peroxidation and increase antioxidant enzymes activities and decrease malondialdehyde in plasma. Diets
enriched with natural antioxidants protect cells and tissues from lipoperoxidative damage. Oak leaf extract may
have modulated biohydrogenation of rumen fermentation hence fatty acid profile of omental fat. The plant
extract containing polyphenols influence rumen biohydrogeation by altering rumen microorganisms. Changes in
ruminal microbial community, indeed direct interaction of tannins with the enzymes responsible for
biohydrogenation, affects the last step of the biohydrogenation process and changes the intermediate products
resulting in increasing the production of C18: t11 and CLA in rumen and finally increasing PUFA in tissues.
Reduction of lipid levels in carcass of lambs received the extract might be due to the anti-lipogenic effect of
tannic acid in oak leaf extract.

Conclusion Addition of oak leaf extract to the diet containing canola seed decreased fat tail and abdominal
fat in carcass and improved antioxidant status of animals. The results confirm the influence of the tannins on
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3- Professor, Department of Animal Science, Faculty of Agriculture, Ferdowsi University of Mashhad, Iran.
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lambs’ carcass composition. Further research is needed to examine the effect of different doses of oak leaf
extract on rumen microbial population particularly those involved in biohydrogenation process of fatty acids in
the rumen.

Keywords: Carcass fatty acid profile, Finishing lamb, Oak leaf extract, Tannins.
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Table 1- Composition of experimental pulps (%)
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Table 2- Composition of the experimental diets of broilers with different levels of pulps mixture in grower period (11-24 days)

(2u,3) oy 135 QI LA g
Feeds ingredients (%) Pulps level (%)

0 2 4 6
&5 53.93 51.00 47.65 44.56
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A5 g opd FY b bgw albuis 38.32 38.57 39.22 39.87
Soybean meal (CP 42%)
1515 e, 3.80 4.54 5.28 5.75
Canola oil
allis bglseo 0 2.00 4.00 6.00
Pulps mix
Gl diwgy 0.19 0.19 0.19 0.19
Oyster shell
ozl 19 2.35 231 2.28 2.25
Bone meal
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Salt
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Mineral premix?
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DL- Methionine
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L- lysine Hydrochloride
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Calculated composition
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Metabolisable energy (kcal/kg)

(1259) P& gy 21.16 21.16 21.16 21.16
Crude protein (%)

(2)3) el 0.89 0.89 0.89 0.89
Ca (%)

(20y3) o yiand BB yinud 0.44 0.44 0.44 0.44
Available phosphorous (%)

(80y3) pedeo 0.20 0.20 0.20 0.20
Sodium (%)

(2oy3) pls LI 3.72 4.27 4.83 5.41
(%) Crude fiber

(%oy3) cnjd 1.22 1.22 1.22 1.22
Lysine (%)

(M0 y) Cysiasngms + (yguio 0.94 0.94 0.94 0.94
Methionine + Cystine (%)

(3253 (gt 0.51 0.51 0.51 0.51
Methionine (%)

(%oy) gy 0.88 0.88 0.88 0.88
Threonine (%)

(ologs) oy Ceosd 1521 1536 1551 1566

Feed price (Kg/Toman)
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Vitamin premix supplied per kilogram diet: vitamin A (retinol), 2.7 mg; vitamin D3 (cholecalciferol), 0.05 mg; vitamin E
(tocopheryl acetate), 18 mg; vitamin Ks, 2 mg; thiamine, 1.8 mg; riboflavin, 6.6 mg; panthothenic acid, 10 mg; pyridoxine, 3 mg;
cyanocobalamin, 0.015 mg; niacin, 30 mg; biotin, 0.1 mg; folic acid, 1 mg; choline chloride, 250 mg; Antioxidant 100 mg.
2Mineral premix supplied per kilogram diet: Fe (FeSO4.7H20, 20.09% Fe), 50 mg; Mn (MnSO4.H20, 32.49% Mn), 100 mg; Zn
(Zn0, 80.35% Zn), 100 mg; Cu (CuS0O4.5H20), 10 mg; | (K1, 58% I), 1mg; Se (NaSeO3, 45.56% Se), 0.2 mg.
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Table 3- Composition of the experimental diets of broilers with different levels of pulps mixture in finisher period (25-42 days)

. (o y5) LA o
(340,3) oy (2138 @Y Purps level (%)
Feeds ingredients 0 > 7 5
) 56.55 53.74 51.04 48.32
Corn
PB (g o) TV L Lgu dlloxs
Soybean meal (CP 42%) 35.95 36.18 36.41 36.65
PR
Canola oil 4.16 4.69 5.21 5.73
(ol byle 0 2.00 4.00 6.00
Pulps mix
Blo diwg
Oyster shell 0.30 0.25 0.20 0.16
gl 2z 2.05 2.05 2.05 2.05
Bone meal
b Ko 0.29 0.39 0.39 0.39
Salt
iy oo 0.25 0.25 0.25 0.25
Vitamin premix
hine o oo 0.25 0.25 0.25 0.25
Mineral premix
osgste —Jl o>
DL- Methionine 0.20 0.20 0.20 0.20
(o.hi‘: wlzn) Lmo)e uL.S).:
Calculated composition
(PSS 2 SHES) puddgilic LB 535
Metabolisable energy (kcal/kg) 3150 3150 3150 3150
(0)9) P& e
Crude protein (%) 20.18 20.18 20.18 20.18
(30 )3) S’
Ca (%) 0.84 0.84 0.84 0.84
(303) (o3 53 yind
Available phosphorous (%) 0.41 041 0.41 0.41
(12)) 20
Sodium (%) 0.18 0.18 0.18 0.18
(103) pl LI
Crude fiber (%) 3.61 4.16 4,72 5.27
(12)3) o34
Lysine (%) 1.06 1.06 1.06 1.06
(30 33) oo + Ogite
Methionine + Cystine (%) 081 081 081 081
(12)3) st
(%) Methionine 0.47 0.47 0.47 0.47
(12)9) gy
Threonine (%) 0.79 0.79 0.79 0.79
(plagt) oz Coocd 1620 1639 1658 1676

Feed price (Kg/Toman)

¥ Koty oSl VA (bl Jg3055) Eppmaling 5 oo /00  JgyinndS 48) ¥ D3ipalisg op S o YIV (J3i5)) A slizg 1ol 002 51 pS5kS o 1o gslizg JoSo'
Pk IV g S ke Vo ol @S ke 130 (o VlgS gl )5 ke ¥ S g p S e Ve SS9l Al p S o PIF (Mg cp S e VA el op S e
ke Voo haST gl op S o VO LIS dsS 0 S e N (Sl sl
b 59 2emS1) 59y cp S e Voo (103 YYIFR 580 b ylasl 51500 a0aS1) 580 p S o B0 (210 Vo /o8 ppal b Ll ol lilgus) opnl ziggls 0 51 o SokS 2 (gl Sdme JoST
S e Y (s 20, ¥OIOF L s Slisla) i p 5 e V(s 2403 DAy apuoliy S) 4y cp 8 oo Vo ()l o Slilgus) o p 5 oo Voo iy A /YD (s,
Lvitamin premix supplied per kilogram diet: vitamin A (retinol), 2.7 mg; vitamin D3 (cholecalciferol), 0.05 mg; vitamin E
(tocopheryl acetate), 18 mg; vitamin Ks, 2 mg; thiamine, 1.8 mg; riboflavin, 6.6 mg; panthothenic acid, 10 mg; pyridoxine, 3 mg;
cyanocobalamin, 0.015 mg; niacin, 30 mg; biotin, 0.1 mg; folic acid, 1 mg; choline chloride, 250 mg; Antioxidant 100 mg.
2Mineral premix supplied per kilogram diet: Fe (FeSO4.7H20, 20.09% Fe), 50 mg; Mn (MnSO4.H20, 32.49% Mn), 100 mg; Zn
(Zn0, 80.35% Zn), 100 mg; Cu (CuSO4.5H20), 10 mg; I (K1, 58% I), 1mg; Se (NaSe03, 45.56% Se), 0.2 mg.
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Table 4. The effects of different levels of pulps mixture and Rovabio multi enzyme on performance of broilers (11-42

days)

> Sdos S1y9h Crond
Performance o Sl O oRIEl e DTN ok E il
— Gl lesalnes) e CHEREIG) g ET st
$bajlos »lis)er Weight Feed (o35 Final S Production

solosi Feed intake 2 . Feed price Weight Livability index
i lo (g/d/bird) gain conversion g li eig (%)

Treatments g (g/d/bird) ratio (Tomansikg live  (g/bird)

! weight)
laallis Lgbes gobaus
Pulps mix levels (%)
0 92.96° 54.04° 1.72 2709.17 2092.17° 95.24 361.67°
2 91.27° 53.96° 1.69 2690.50 2129.50° 88.10 330.17°
4 93.64" 54.62° 1.72 2757.00 2125.67° 90.46 349.67%
6 102.892 59.752 1.72 2795.17 2353.502 88.10 370.83?
SEM 1.13 0.48 0.02 35.70 29.94 2.31 9.62
P value 0.0001 0.0001 0.6508 0.1083 0.0001 0.1360 0.046
(12 )3) w2l Hge
Multi- Enzyme (%)
0 94.62 55.17 1.72 2736.58 2148.50 90.48 345.25
0.05 95.76 56.02 1.71 2739.33 2201.92 90.48 360.92
SEM 0.80 0.34 0.8635 21.71 21.17 1.63 6.80
P value 0.3258 0.0957 0.01 0.9297 0.0934 0.9997 0.1228
(+23) w23l Hge 5 aadllis bolo
Pulps mix and Multi enzyme (%)
0*0 93.33%° 53.93° 1.73 2718.00 2075.00° 97.62 365.67%®
0*0.05 92.70M 54,15 1.72 2700.22 2109.34° 92.86 357.67%
2*0 90.93°¢ 54.03¢ 1.69 2673.00 2126.00%° 88.10 314.34°
2*0.05 91.62° 53.90° 1.70 2708.00 2133.00% 88.10 346.00%
4* 0 90.76° 53.91°¢ 1.69 2702.00 2110.00%° 88.10 344.00%
4*0.05 96.53° 55.34° 1.75 2812.00 2141.34%° 92.86 355.00%
6*0 103.562 58.802 1.76 2853.34 2283.002 88.10 357.00%
6 *0.05 102.212 60.702 1.69 2737.00 2224.002 88.10 384.67°
SEM 1.60 0.68 0.03 43.42 43.3.5 3.26 13.60
P value 0.0441 0.0390 0.1077 0.1052 0.0421 0.5598 0.0471

(P<e140) 35ls o sme 3] g,lol Llodjl cuglie gy (clyls slacl g o 4> :8-C
a-c: Values in the same column not sharing a common superscript differ significantly (P<0.05).

SEM = Standard Error of Mean
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Table 5- The effects of different levels of pulps mixture and Rovabio multi enzyme on carcass traits (% of live

weight) of broilers (42 days)

iy Olhe ady 839, ok o &S OluKw Jixb A Wl
Carcass treats Carcass Intestine Abdominal fat Liver Gizzard Spleen Breast Thighs
N
il (5 jlod
Treatments |

bl byl Folaw
Pulps mix levels (%)

72.74 6.76 3.27 2.10 1.85P 0.13 26.85 26.66
2 72.80 6.78 2.96 1.93 1.89° 0.10 31.70 25.84
4 73.13 6.55 3.47 1.94 1.92b 0.17 33.40 25.55
6 72.63 6.21 3.40 2.08 2.142 0.12 33.06 25.28
SEM 0.84 0.37 0.24 0.13 0.08 0.14 2.83 0.65
P value 0.9397 0.6730 0.4765 0.7173 0. 0379 0.4814 0.3628 0.4963
(M)ﬁ)_weﬂw'ji‘
Multi- Enzyme (%)
0 73.04 6.56 3.25 2.08 191 0.15 32.54 25.71
0.05 72.11 6.59 331 1.93 1.99 0.11 29.96 25.95
SEM 0.59 0.26 0.17 0.10 0.05 0.10 2.00 0.46
P value 0.2833 0.9286 0.8064 0.2965 0.2136 0.3305 0.3748 0.7092
(503) el lgn 3 olis Ll
Pulps mix and Multi enzyme (%)
0*0 73.70 6.59 341 2.18 1.78 0.13 31.89 25.94
0 *0.05 71.79 6.93 3.12 2.01 1.92 0.13 31.82 27.38
2*0 73.21 6.99 2.97 1.94 1.69 0.10 31.65 25.86
2*0.05 72.39 6.58 2.96 1.92 2.09 0.11 31.76 25.82
4*Q 72.08 6.38 3.32 1.94 1.95 0.12 33.68 25.37
4*0.05 71.28 6.73 3.63 1.94 1.89 0.11 33.12 25.37
6*0 72.26 6.29 3.29 2.25 2.23 0.14 32.96 2531
6* 0.05 72.98 6.14 3.53 1.82 2.9312 0.160 33.16 25.26
SEM 1.19 0.52 0.35 0.23 0.153 0.19 4.01 0.93
P value 0.6793 0.8516 0.8189 0.6819 0.1214 0.4634 0.5226 0.7653

SEM = Standard Error of Mean

(P<e100) L)l s gime B3] g lol Llodjl caglize gy (glyls slael gz ya p> @D
a-b: Values in the same column not sharing a common superscript differ significantly (P<0.05).
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Table 6- The effects of different levels of pulps mixture and Rovabio multi enzyme on immune
response (Log2) of broilers

NP GBI oS
Immunity response — ”’f.J”J,s orig g o cmelS ghosl
il (s, lo ey d ; IgM

Treatments | SBRC 19G
ey bglsco sl
Pulps mix levels (%)

3.34 1.718 1.63
2 3.04 1.42@ 1.63
4 3.09 1.17° 1.82
6 2.79 1.17° 1.63
SEM 0.18 0.14 0.17
P value 0.2498 0.0436 0.4746
(12) w233l g0
Multi- Enzyme (%)
0 2.96 1.29 1.67
0.05 3.17 1.44 1.73
SEM 0.13 0.10 0.11
P value 0.2652 0.3122 0.6938
(3059) w5lsse 5 bales bgle
Pulps mix and Multi enzyme (%)

0*0 3.09 1.59 1.50
0 *0.05 3.59 1.84 1.75
2*0 2.92 1.42 1.50
2*0.05 3.17 1.42 1.75
4*0 3.00 1.09 1.92
4*0.05 3.17 1.25 1.92
6*0 2.84 1.09 1.75
6* 0.05 2.75 1.25 1.50
SEM 0.36 0.20 0.22
P value 0.7245 0.9341 0.6308

(P<eT20) wyls s gne BMi3] g lol Llodjl coglito gy syl dlael (g o, :A-D
a-b: Values in the same column not sharing a common superscript differ significantly (P<0.05).

SEM = Standard Error of Mean
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Table 7- The effects of different levels of pulps mixture and multi enzyme on intestinal morphology (micometer)
in broilers (42 day)

239, 53998 )90 o lin Job Ges
Intestinal morphology — in Job )\/):|‘|)O’L§ S S o V“i’l'fo’js
oialojl b slow Villous length ; Crypt depth

Treatments | width Iengdtgr/)?hrypt
Lalles bglsto zslaw
Pulps mix levels (%)

0 1237.27 50.73 209.82 6.12
2 1343.07 45.73 199.91 6.84
4 1311.78 49.61 192.18 6.94
6 1247.78 48.65 212.67 5.85
SEM 64.70 3.43 12.79 0.41
P value 0.6121 0.7617 0.6616 0.2062
(2) w253l 5o

Multi- Enzyme (%)

0 1298.32 50.28 209.88 6.29
0.05 1271.47 47.07 197.41 6.58
SEM 45.75 2.43 9.04 0.29
P value 0.6837 0.3640 0.3437 0.5010
(303) w3l ye 3 o5 gl

Pulps mix and Multi enzyme (%)

0*0 1230.50 51.02 201.70 6.44
0 *0.05 1244.05 50.44 217.94 5.80
2*0 1352.14 48.36 221.66 6.18
2*0.05 1334.01 43.09 178.16 7.50
4*0 1289.94 53.11 206.39 6.27
4*0.05 1333.83 46.10 177.97 7.61
6*0 1320.71 48.64 209.78 6.30
6* 0.05 1174.02 48.67 215.56 5.41
SEM 91.51 4.85 18.08 0.58
P value 0.7415 0.8562 0.3381 0.1272
SEM = Standard Error of Mean
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Introduction®: The agro-industrial processing was resulted some wastes as vegetable and fruit by-products.

The fruit byproducts use as energy sources in animal feed and using of these by-products are economically and
environmentally sound way for food processors to reduce waste discharges and cut waste management cost.
Selling by-products can also produce additional revenue. The poor state of economy in developing countries has
made consumption of high protein foods out of reach of more than 65-70% of the people. One of the ways of
solving this problem is use unconventional sources of feed ingredients to supplement the diets of man and farm
animals. Fruit pulps are some of these unconventional feedstuffs. Pulps contain some of essential nutrients and
secondary substances those can be use as feed ingredients in poultry diets. As pulps contain highly amount of
undesirable compounds such as crude fiber and pectin, that poultry digestive tract cannot tolerate highly amount
of them, imagine that adding effective feed enzyme can be solve this problem. In the current study the effects of
different levels of pomegranate, grape, apple and lemon pulps mixture with and without multi-enzyme on
performance, carcass traits, immune response and intestinal morphology of broilers was evaluated.

Materials and Methods: This experiment was conducted with 384 Ross- 308 broilers in a completely
randomized design as factorial arrangement (4*2) with 4 levels of pulps mixture (0, 2, 4, 6%) and 2 levels of
Rovabio multi-enzyme (0, 0.05%) in 8 treatments, 4 replicates and 12 chicken in per replicate from 10 up 42
days in grower (11-24 days) and finisher (25-42 days).

Results and Discussion: Using 6% of pulps mixture and 6% of pulps mixture with 0.05% of multi- enzyme
without having any significant effects on feed conversion ratio, livability and feed cost, increased the amounts of
feed intake, weight gain, final live weight and production index (P<0.05). Using 6% pulps mixture significantly
increased the percentage of gizzard (P<0.05). Multi- enzyme and pulps mixtures with multi-enzyme had not
affect the carcass traits of broilers (P>0.05). By using pulps mixture, the level of IgG decreased (P<0.05) but
pulps mixture with multi-enzyme had not significantly affect the immune level of broilers (P>0.05). Pulps
mixture and multi-enzyme had not any significant effects on intestinal morphology of broilers (P>0.05). Increase
in the amount of daily feed intake by using 6% of pulps mixture may be related to high amount of diet fiber.
Fiber increase the speed of feed passing through digestive tract, by this way the amount of feed intake increased.
By increasing the amount of feed intake, the amount of nutrient supplying increased and the amount of daily
weight gain improved. As improving of weight gain was obtained by feeding highly amount of feed intake, for
this reason feed conversion ratio not significantly improved. Improve of final weight and production index by
using 6% of pulps mixture may be related to highly amount of daily weight gain. Increase of gizzard percentage
maybe related to the amount of diet fiber. As fiber increased the volume of diet, it can increase the gizzard size.
Pulps contain some active antioxidant compounds such as flavonoids, isoflavones, flavones, anthocyanins,
coumarins. It thought that these compounds can increase the immune level of chickens, but this condition in the
current study not occurred. It can be have some reasons such as kinds and levels of pulps in mixture, the quality
and processing of pulps, the health status of broilers and diets ingredients. Pulps contains some actives that these
actives can change the intestinal morphology, but this change not occurred in the current study, it may be related
to the amount of each pulp in pulps mixture, length of experiment period and experiment starting time. Adding
enzyme to the diets did not have any significant effects on performance and other parameters of broilers. It can
have some reasons such as the amount and composition of multi-enzyme, quality of multi-enzyme, mixing time
of diets, diets other ingredients and bird health.

Conclusion: The overall results of the present study showed that in broiler chickens using 6% pomegranate,
grape, apple and lemon pulps mixture without having any significant effects on intestinal morphology, can
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Branch, Iran.
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improve their performance, final live weight and production index. Using multi-enzyme could not improve the
efficacy of pulps mixtures in broiler diets.

Keywords: Broilers, Enzyme, Immune level, Performance, Pulps mixture.
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Table 1- Feed ingredient and nutrient composition of basal diet (g/kg)

(P S 32 05) S1ys o3bo (F390 1Y) il o ((Sj9; V) —YE) b 93 (539, YO -€Y) Sl o9
Ingredient (g/kg) Starter (1-10d) Grower (11-24d) Finisher (25-42d)
= 53.07 56.83 64.10

Corn

(B9 Z¥F) Lges dlos’

Soybean meal (44 % CP) 33.00 33.64 30.40
(g Moy £0) O (jgls

Corn gluten meal (60% CP) 7.50 3.00 0.00
o 2.00 250 2.00
Soybean oil

Slowd pundS' 60

Di-Calcium phosphate 1.52 1.54 1.20
ol 28 133 1.20 1.10
Calcium carbonate

Salt 0.25 0.30 0.35
e S e 0.25 0.25 0.25
Mineral premix

g Jafe 0.25 0.25 0.25
Vitamin premix

55

L-Threonine 0.05 0.00 0.00
osgseJl

DL- methionine 0.23 0.19 0.14
LS50 -l

L-Lysine HCL 0.31 0.13 0.10
odddmslne (plosd oS

Feed Calculated Analysis

(PSS SIS 5S) udgtlio JB 555

Metabolizable Energy (kcal/kg) 2900 2980 3030
(2253) P& 30

Crude protein (%) 23.70 21.50 18.50
(1) sogtll e B (g

Threonine SID? (%) 0.79 0.68 0.63
(20) soshl pan BB (ygiie

Methionine SID (%) 0.57 0.48 0.42
(1033) (o9l e BB gt +pigte

Methionine + Cystine SID (%) 0.9 0.78 0.72
(12,3) (sogibl pan LB (3

Lysine SID (%) 1.24 1.08 0.96
(323) s’

Calcium (%) 1.00 0.90 0.86
(3op3) Loy B jiud

Available phosphorus (%) 0.50 0.45 0.43
(303) e

Sodium (%) 0.18 0.18 0.18
(2op) S5

Chlorine (%) 0.23 0.23 0.23
(PSS 2 V1osST ko) 9850l Jol

DCAB (mEq/Kg) 226 227 207
(duo ) S gid ol

Linoleic acid (%) 1.25 1.31 1.47
(3op2) 15 b

Fiber (%) 5.00 5.00 4.80

Each kg of diet contained: Vitamin A, 13500 I.U. trans retinol; Vitamin D3, 5000 I.U.; Vitamin E, 30 I.U. DL-a-tocopheryl
acetate; Vitamin K3, 2 mg; Vitamin B1, 1 mg; Vitamin B2, 6 mg; niacin, 30 mg; pantothenic acid, 12 mg; Vitamin B6, 3 mg;
Vitamin B12, 10 pg; biotin, 0.1 mg; choline, chloride 500 mg; Fe, 50 mg; Cu, 8 mg; Mn, 80 mg; Zn, 60 mg; | 0.5 mg; Co, 0.2
mg; Se, 0.15 mg.

2SID= Standardized ileal digestibility
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Table 2- The effect of experimental diets on broiler chick performance

3 ,Sdos ‘;*:*-1‘-9}‘ oy
Performance Experimental diets! SEM? P-Value
C TB200 TB400 _ VitE _ Vit-C v

(p)55kS) (Brae Sy
Feed Intake (kg)
(5395 V=V ) kel oy90

366 372 359 339 377 379 12 0.71
Starter (1-10d)
(5390 VY —VA) 33 0590

1190 1180 1220 1240 1190 1170 20 0.39
Grower (11-28d)
(5395 YA YY) (bl 0y

2 2 2 267 272 297 1 21
Finisher (29-42d) 950 860 950 670 0 970 00 0
(5395 Y YY) 0393 IS

. 4490 4410 4510 4240 4290 4520 100 0.39

Total Period (1-42d)
(p2S54S) o 0
Body Weight (Kg)
(5390 V7V+) el oy

259 272 253 237 266 277 11 0.14
Starter (1-10d)
(5395 )Y ~VA) 23 0)90

718 788 768 748 798 797 20 0.44
Grower (11-28d)
(5395 YA YY) (bl 0y

1248 1278 1238 1368 1249 1350 30 0.81
Finisher (29-42d)
(Fins ) ¥Y) 0092 J5 2318 2429 2347 2339 2387 2406 40 0.44

Total Period (1-42d)

S s cops
Feed conversion efficiency

S59)V=V+) el e

(si:fer (1_)1063) > 141 137 1.42 143 142 137 006 0.43
59, V) =YA) A3, 0

g();\:ver (11)_;; d)”° 1.66 151 1.59 1.66 1.49 1.47 0.06 0.27
50, YA —¥Y) SLb o

E:“;]’;;her (Zg_jéa)”’ 2.36 2.24 2.38 1.95 2.18 221 0.16 0.37
59, ) —¥Y¥) o

(Tigl Peric)>d)9(31i2d) 1.94 1.82 1.92 181 1.80 1.88 0.07 0.46

EJ;?E)IF? o3y )eS6 292 323 296 310 321 312 13.8 0.51

IC: control, TB200: control plus 200 mg/kg Tanacetum balsamita essential oil, TB400: control plus 400 mg/kg Tanacetum balsamita
essential oil, Vit-E: control plus 200 mg/kg Vitamin E, Vit-C: control plus 200 mg/kg Vitamin E and V: control plus 200 mg/kg
Virginiamycin.

2SEM: Standard error of the means.

SEPEF: European production efficiency factor.
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Table 3- The effect of experimental diets on blood metabolites of broiler chickens in 42 d of age

' ialojl slo s
G sbdale Experimental diets :
i SEM P-Value
Blood metabolites ¢ 1po0  TR40 VitE  vitcC Y
b julS 6 5
14870 14452 13374 155, 135. 144.87
Triglyceride (mg/dly 770 52 133 5565 13565 87 1261 0.24
I J s’
L esterol 130.70 12761 117.30 12290 12452 12091 g 0.29

Joyls—HDL (mg/dl)

Cholesterol- HDL 60.86°  58.30°  78.34% 99.872 65.34° 67.46° 7.90 0.01
(mg/dlI)

Josds-LDL

Cholesterol- LDL 39.52 87.40 66.22 70.30 62.45 61.48 15.99 0.47
(mg/dl)

.(P <o e0) disl oyl pme BMB iy aliie j2 By b iy 12 a1 Sko
Means within same row with different superscripts differ (P < 0.05).
IC: control, TB200: control plus 200 mg/kg Tanacetum balsamita essential oil, TB400: control plus 400 mg/kg Tanacetum
balsamita essential oil, Vit-E: control plus 200 mg/kg Vitamin E, Vit-C: control plus 200 mg/kg Vitamin E and V: control plus
200 mg/kg Virginiamycin antibiotic.
2SEM means Standard error of the mean.

5390 ¥V e 3 oS sladagr oy g i CdgS 2 5 B oy Y izl ilof] (slao e 5b-E Jgd>
Table 4- Effect of experimental diets on carcass components, protein and fat percentages of
broiler chicken thigh and breast meat in 42 d of age

Olo ilol (sloo p

Parameters Experimental diets! SEM? P-Value
C TB200 TB400 Vit-E Vit-C \

asy 64.05 66.64 65.63 60.71 67.71 65.31 1.61 0.08

Carcass (%)

s 25.32 26.53 27.18 26.15 25.66 26.75 1.03 0.7

Breast (%)

o 35.52 37.00 36.75 36.48 36.99 37.60 0.65 0.30

Thigh (%)

b ep

Abdominal fat (%) 2.35 2.49 2.54 2.29 2.57 2.67 0.11 0.73

A (B9 24.52? 21.85° 21.69° 23.27° 24.382 24.322 0.43 0.001

Breast protein (%)

oby e 22.09 20.06 19.86 20.73 20.61 21.64 0.82 0.37

Thigh protein (%)

A (22 10.60 9.00 11.00 11.80 12.80 14.80 2.79 0.86

Fat breast (%)

o s 10.60 11.00 11.40 11.40 13.00 14.20 2.62 0.92

Thigh fat (%)

(P < o10) atily o sl stme EMST (gl liio 2 By s i) b sloeSilie
Means within same row with different superscripts differ (P < 0.05).
IC: control, TB200: control plus 200 mg/kg Tanacetum balsamita essential oil, TB400: control plus 400 mg/kg Tanacetum balsamita
essential oil, Vit-E: control plus 200 mg/kg Vitamin E, Vit-C: control plus 200 mg/kg Vitamin E and V: control plus 200 mg/kg
Virginiamycin antibiotic.
2SEM means Standard error of the mean.
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Table 5- The Effect of experimental diets on broiler chicken meat color (24 hours after slaughter)

Cawgs S,y i lojl o

Meat Color? Experimental diets! SEM? P-Value
C TB200 TB400 Vit-E Vit-C V

ob

Thigh

L 61.22 63.02 62.78 62.34 61.24 60.98 2.16 0.54

a 19.22 23.58 19.32 21.16 22.20 23.32 1.33 0.20

b 19.22 23.58 19.32 21.16 22.20 23.32 1.32 0.20

Breast

L 53.46 59.38 55.96 52.82 52.76 50.48 3.14 0.49

a 35.14 37.82 38.18 35.58 33.50 32.30 2.25 0.47

b 18.80P 17.48P 19.06° 18.32° 17.74° 23.642 1.18 0.007

Means within same row with different superscripts differ (P < 0.05).

(P < o10) aily o sl e BT (glyls litio e gy b i) b (sloSilia

1-C: control, TB200: control plus 200 mg/kg Tanacetum balsamita essential oil, TB400: control plus 400 mg/kg Tanacetum
balsamita essential oil, Vit-E: control plus 200 mg/kg Vitamin E, Vit-C: control plus 200 mg/kg Vitamin E and V: control plus 200

mg/kg Virginiamycin antibiotic.
2-SEM means Standard error of the mean.
3-L means lightness, a means yellowness and b means redness.

) g2 o 30 pas e 9 39300 (L¥) (Jidg) (ilS s
8) A8l Lo e (talofl Joho 53 G5 352 pas & Vit S

sl (gl lalS ojlas (938l ol talefl sl o
-8 sled Gl s dalgpgalivn 5 55198 ¢S
Voo 03958l comzmen (M) A8 ()15 ol 3 JewligSY sl
2 S)be)y 5 €l (eS| Gla bl p)S9 LS 5 p)S s
e ol ol Sisn Bl p)SolS 2 p S e 000 L sl
DS oS g pothl 0 Lo ol gSY Cunar o dne ol
b ISl 3l (6 Cvman Lo golis b ol > 48l
1348 el oai iS5 cpmizmen (VF) cdly LS la bl
ol g S Bl p 5o LS p p S ko Yoo b duslis
s S uilsl p)S 9 LS 1 ) S lea Yoe 5 V0 (3538
B (ISt bl (IS g o poslanslgSY Cumen ol

0955 53 2 LI o ol g Sisn 5l S Jb
by o 59581 oyl ilag] gl b cillska (1)) 1 lng ST,
Sigms5l 5 (e 9 )Tl (ygl) (LS 0)lae o

= Ormlelide g g pynleld bl (S slaoyr b
&S yobo yled ol oddodly Hlis £ Jedx )3 paibl (6l Coxen
bl 55l slmslos cald oy b dunlie )5 widy oo Lz
Cpmar 38l o ol g Sism 0l g pypslols
oyt AS Joys (P < /+0) Wi JuslisiSY celos,Sh
2938l (IS ysloss (P> +/+0) 2zl (g )logine 3B Sy 1
Comor (li8) s pyaslols il pS6lS 5y p)S (oo ¥e 0
A5 pSolS 2 p)S ke Voo 4 i ot JrusligSY
Slagpsbol s (2Ll S0 o god il (139331
s g oy CbsS (63,5 5 S30)8 LialS s glis 5 ol
9 Lagpilnl S5, a8 0a b ()55 5 $ad (555 sladr g
by Sy CdS & Cusl pSas o] Glaes] 3l Sluogas
9 OmglSgen Lol yon (g8 gre (VF) Bl odndse (655058
04 S5 g M CudgS dlae T dbml Jstue C g8 g
Ol 8 a5 5 msrlS gro 099 (05 ST S & S 0
Yo b i aS Cunl sadedly L (VO) Conl oslS e 4



WAA ) ol ) s ol ool pale sleidofs 4 i As

bl GlalS 52 slapfy) pbpSlis Joe
2 0Pl b bgbyndis g gy 5) (wgdayr Shogas
oeslSa YV 5 V) 1ty e Sl ) loasd ylazilis 5 (Cangd
S sl gl 4 ad Juate 5 5LiE (95 g SluS 5 Lo
o sl J3b Sl dlipl Ghgly 9 3985 ©)18 JlEl 4 e
b (as e el Culedy o Ngd e Jolo ) laes
(I 5 ¥) 62,5 o0 yie 6581 S0 g s 8L oo 5l

Sty il 658 ol il s (plegacsr V0) Omlelii
£S5 s S b Lials (VY o V) b sald 0g)S b dwlie
9399 )5 ol ) (ISt y3l yomen e p)S slas ST
sleoSU jles il cuw lzaéwy;wl &S Caol ol yi)l58
thiﬁ.:}uu_u‘ (D) Bgb o dz g yi)leS oK )3 Cute p)S

ol 0oy G344 50wl iulo)]

(5 2 3 S o)) (265 sladoge (SLuty p3l g Sl giSY (slas ySb poib] Cumen o iolof] slaoya 1= Jguar
Table 6- Effect of experimental diets on population of Lactobacillus and Escherichia coli in broiler chickens ileum (log cfu/gr)

&S b3l (Slo >
Bacteria Experimental diets! SEM? P-value
C TB200 TB400 \Y
LY
skl 1.26° 1.92° 2.21° 1.69¢ 0.66 0.001
Lactobacillus
Lo
b 1.48 1.32 1.15 1.58 0.14 0.19

Escherichia coli

(P <o) sislge o e MBI (s aliie pé gy b i) o sla Sl

Means within same row with different superscripts differ (P < 0.05).
IC: control, TB200: control plus 200 mg/kg Tanacetum balsamita essential oil, TB400: control plus 400 mg/kg Tanacetum balsamita
essential oil and V: control plus 200 mg/kg Virginiamycin antibiotic.

2SEM means standard error of the mean.
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Considering the Effect of Tanacetum balsamita Essential Oil on Broiler Chickens
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Introduction Antibiotics as growth promoters in poultry feed are posing serious health risks to human
health. Because of their residual effects in poultry meat and eggs, and pathogens developing resistance to
antibiotics. Currently, poultry scientists are challenged to find out alternatives to antibiotic growth promoters
with no side effects for poultry that could be more or as effective against harmful microorganisms in the
gastrointestinal tract and to stimulate the growth by increasing the efficiency of feed utilization and to enhance
the immunity. Regarding to this subject, supplementing the dietary herbs or plant extracts would stimulate the
productive performance of poultry. Tanacetum balsamita contains various has a rich secondary metabolite with
diverse biological and therapeutical activities. These compounds consist of essential oil or volatile oil
(monoterpenes and sesquiterpens), phenylpropane derivatives, flavonoids (Flavonols, apigenine derivatives,
scutellareine derivatives and luteoline derivatives), tannins and oligo-elements that has antioxidant effects on
poultry. Its powder or watery or ethanolic extract influenced broiler or laying hen performance and blood
metabolites. In all of the reports, researchers used only powder or extract not essential oil and hence there was
not any comparison between this plant with antibiotics and some antioxidant vitamins. The aim of this study was
the comparison between Tanacetum balsamita essential oil with antibiotics and vitamin E and C as synthetic
antioxidants on broiler chicken performance and blood metabolites.

Materials and Methods Three hundred Ross-308 broilers from 1 to 42 days of age were used in a
completely randomized design in 6 treatments and 4 replicates and 10 birds in each. The dietary treatments
consisted of: 1) basal diet as control group, 2) basal diet supplemented with 200 mg/kg Tanacetum balsamita
essential oil, 3) basal diet supplemented with 400 mg/kg Tanacetum balsamita essential oil, 4) basal diet
supplemented with 200 mg/kg Vitamin E, 5) basal diet supplemented with 200 mg/kg vitamin C and 6) basal diet
supplemented with 200 mg/kg virginiamycine antibiotic. Tanacetum balsamita essential oil extraction was done
by Giah-Essanse Company in Golestan Province. The diets were formulated to meet the requirements of broilers
as established by the Ross 308 broilers feeding guide in starter (1-12 d), grower (11-25 d) and finisher (26-42 d).
The birds were kept under conventional conditions for vaccination, temperature, ventilation, and lighting based
on Ross 308 catalogue recommendations. Standard management practices of commercial broiler production were
applied. The broiler diets were formulated based on standardized ileal digestible amino acids and other
requirements were obtained from Ross catalogue recommendations. Broiler chicken performance (feed intake,
body weight gain, feed conversion efficiency and European production efficiency factor), blood metabolites like
(triglyceride, total cholesterol, HDL and LDL Cholesterol) and carcass and abdominal fat percentage were
calculated. Breast and tight meat fat and protein percentage and color (based on L, a, b scale as brightness,

yellowness and redness respectively) were detected. Finally, population of Lactobacillus and Escherichia
coli of ileum were detected.

Results and Discussion The results showed that feed intake, body weight gain, feed conversion ratio and
European production efficiency factor (EPEF) were not significantly affected by dietary treatments. Chickens
received diet containing vitamin E had higher HDL-cholesterol concentrations compared to control and other
dietary additives (P < 0.05) while triglyceride, total cholesterol and LDL-cholesterol did not influence by
experimental treatments. Thigh and breast meat Color (brightness, yellowness and redness), fat and protein
percentage, carcass and abdominal fat of thigh meat and protein percentage of breast meat were not affected by
additive while addition of Tanacetum balsamita essential oil significantly reduced the protein percentage of
breast meat (P < 0.05). Chickens received diet containing 400 mg/kg Tanacetum balsamita essential oil and E
and C vitamins had a higher ileal lactobacillus population than control group (P < 0.05). However, there was an
increase in the number of E. Coli in ileum of chickens fed diets containing Tanacetum balsamita essential oils
was not significantly different with that of control birds.

1,2,3,4- MSc, assistant Prof., assistant Prof. and Associate Prof. of Dept. of Animal Science, llam University, Iran
5- Assistant Prof., Graduate University of Advanced Technology, Kerman, Iran
(*- Corresponding Author Email: a.khatibjoo@mail.ilam ac.ir)
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Conclusio: In conclusion, supplementation of Tanacetum balsamita essential oil had no effect on growth
performance and carcass parameters and blood metabolites of broiler chickens while higher level of Tanacetum
balsamita essential oil increased of Lactobacillus population. This experiment was done in a common condition
without any challenge and antioxidants such as vitamin E and C or some essential oils may affect broiler chicken
performance during some challenge. It is suggested that it may be beneficial if this herb or its essential oils
added to broiler chicken diet with some challenges like heat and cold stresses.

Keywords: Blood Metabolites, Broiler, Microbial Population, Performance, Tanacetum balsamita.
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Table 1- Pedigree information of Kermani sheep

c).w HKEY
Description Number

. . . 10988
No. of animals in whole population
P9Lu O‘..A‘”9 b QU|%> Sy 6126
No. of animals with both known parents
ke 3239
Dams
’ 339
Sires
gl gs cllge 7350
No. of animals with no progeny
Cl’.’i dl)b Ql}bp 3638
No. of animals with progeny
Gl Cuzon 31,8 Slass 1818

Base population
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Table 2- Summary statistics of traits used in this study
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Sl 3,95 y daxi il i Sl Sl Oy o o
Traits No. of Mean = Min  Max (+2,)

records S.D C.V (%)
(£)5) oS 316 g5 il g el
Average daily gain from birth to weaning (ADG1) 3333 23177 47.21 1518 255.76 20.37
(g
(p5) Sale (b b (6558 ) ailis) 0yjg il
Average daily gain from weaning to 6-month 1411 109.98 25.53 58 170 23.21
(ADG) (gr)
(p5) Sole 15 (Sale (s ailjs) ()js il
Average daily gain from 6-month to 9-month 306 40.78 22.43 3397 105 55.00
(ADG:s) (gr)
(£5) oSy b (Sale & il g5 Sl
Average daily gain from 9-month to yearling 177 38.06 1551 2530 47.07 40.75
(ADGy) (gr)
S5 1B g plS s
Kleiber ratio from birth to weaning 3333 19.86 5.34 13 25 26.89
(KRy1)
uim.u o L x5t ) 'wl{ e 1411 13.13 1.71 7 14 13.02
Kleiber ratio from weaning to 6-month (KRz)
ol 68 Fale 5 1§ Sl 306 7.63 131 171 833 17.17
Kleiber ratio from 6-month to 9-month (KR3)
S B (Koo & 5l8 177 3.30 0.61 130 5230 18.48

Kleiber ratio from 9-month to yearling (KR3)
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Table 3- Average daily gain based on different levels of fixed effects (gr)

Effect Levels ADG1 ADG, ADG: ADG:
8 ole
Overall 231.77 +0.021 109.98 + 0.012 40.78 + 0.001 38.06 + 0.033
mean
M)JI 232.75 + 0.013¢ 113.13 + 0.081% 41.06 + 0.040% 38.63 + 0.063%
oy > ale
Lamb Fe"r;‘;le 230.80 + 0.015°F 106.83 + 0.063F 40.30 + 0.032°F 37.49 + 0.044P
591_5 f 234.75 + 0.032¢ 115.14 +0.047¢ 41.45 + 0.012¢ 30.26 + 0.024%
- ingle
RV RN .
Birth type 1%‘5 ?; 228.84 + 0.082° 104.81 + 0.058° 40.11 + 0.034° 36.88 + 0.074°
WI
2 221.85 + 0.007¢ 98.87 + 0.012f 36.14 + 0.008¢ 34.04 + 0.057¢
i oo oy 3 265.87 + 0.0832 108.75 + 0.0374 35.48 + 0.025f 35.24 + 0.038¢9
‘5;:% age 4 196.87 + 0.036° 103.99 + 0.001° 36.93 + 0.033¢9 38.13 + 0.011°
5 221.42 + 0.0714 113.34 + 0.003° 40.40 + 0.021* 40.17 + 0.031°
6 237.74 + 0.040° 117.86 + 0.045° 42.39 + 0.047° 41.00 + 0.002%
7 246.83 + 0.026° 120.14 + 0.0172 44.31 £ 0.009" 41,07 + 0.056°
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* P<0.05, ** P<0.01 and Similar letters for levels of each fix effect indicates non-significant different at P<0.05.
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Table 4- Average Kleiber ratio based on different levela of each fixed effects

7! b ©l
Effect Levels Traits
KR1 KR2 KR3 KR4
IS oSk 19.86 + 0.002 13.13 £ 0.045 7.63 £0.023 3.30 £0.015
Overall mean
MPI 20.58 + 0.023¢ 13.47 4+ 0.018¢2 8.73 + 0.001% 3.62 + 0.0382
ale
o Slo
Lamb ° 18.78 + 0.082°F 12.79 4 0.052P £.53 + 0.032F 2.98 + 0.040P
Female
9 20.22 + 0.0192 14.26 + 0.0072 8.02 + 0.022¢2 4,11 + 0.0542
g s Single
Birth type 19_‘9? 19.14 + 0.031° 12.00 + 0.065° 7.24 + 0.054° 2.49 + 0.056°
win
2 20.34 + 0.013° 13.42 + 0.067° 7.34 + 0.035¢ 2.98 + 0.059°
il pin ole 3 19.50 + 0.038° 12.36 + 0.083° 8.67 + 0.0142 3.54 + 0.018°
Dam age 4 21.22 + 0.063% 12.52 + 0.053f 7.75 + 0.024° 3.44 + 0.053%
5 18.52 + 0.015¢ 13.25 + 0.0144 6.34 + 0.017¢ 2.79 + 0.064"
6 19.31 + 0.0134 13.64 + 0.048% 7.31 + 0.0324 3.61 + 0.038%
7 20.33 + 0.033° 13.53 + 0.017°P 7.41 + 0.047P 3.42 + 0.003%

ol o0 Jlain] o )3 07 gime BB 3429 pis Kby <ol Jl o polaw (gly lie GBgys g +/+) Jloin! o j3 (457 ixe w3 /00 Jlois] o )5 ()07 e %
* P<0.05, ** P<0.01 and Similar letters for levels of each fix effect indicates non-significant different at P<0.05.
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Table 5- AIC values for traits (best model for each trait is in bold)

Je
Model

Slao
Traits

ADG;

ADG?

ADG3

ADG4

KR1

KRz

KR3

KR4

53085.670
53084.471
53080.331
53079.062
53071.042
53077.038

OO WN R

34179.528
34175.841
34173.841
34175.860
34176.131
34177.421

20998.412
20992.635
20992.638
20990.635
20991.414
20996.373

19950.662
19952.662
19952.624
19958.320
19960.134
19960.761

6353.759
6353.432
6352.067
6351.761
6350.048
6350.978

5153.897
5153.761
5154.065
5154.174
5154.751
5155.376

2989.678
2989.068
2988.734
2990.014
2991.323
2991.789

1671.546
1617.983
1617.998
1618.068
1618.345
1618.566

0l yiyl3 5 AW g VY e fo A polie ) s pisrad il
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Table 6- (Co) variance components and genetic parameters estimates for the studied traits

U 5ol Sl
Paraméter Traits

ADG1 ADG:? ADG3 ADGa KR1 KR2 KR3 KR4
reolie Jao 5 3 4 1 5 2 3 1
Model fitted
GE: 178.51 205.14 298.59 333.65 0.57 3.56 441 5.78
'jrr.: 138.63 143.11 147.06 - 0.32 - 1.28 -
Ope” 4383 - - - 0.36 2.06 - -
crE: 929.10 1060.27 1463.78 1767.19 2.18 13.12 16.46 19.35
Oy : 1290.07 1398.52 1909.43 2100.84 3.43 18.74 22.15 25.13
Tam - - -118.40 - - - - -

2 0.17 + 0.19 + 0.20 + 0.23
hg” + SE 0.14 £0.04 0.15+£0.02 0.16 £0.03 0.16 £0.04 0.02 003 002 004
hy? + SE 011002 010004 0.08%0.02 - obogli - - -

2 0.10 + 0.11 +
c* + 5E 0.03+£0.03 - - - 0.04 0.02 - -
h.t: 0.19 0.20 0.19 0.16 0.21 0.19 0.23 0.23

Tam (o9 oobsly T~ wsle (Bl uibjly 1™ g plo (oS (Jame uibyly Tpa” dle (il (S55 uibyly By ™ colow> (oial33] (S5 wib)ly 1"
M ol opole ol bausmo 5l 3 48 5gid il 5l s 10 6 yale s (6 piaclys lm cuuiione (6 iy T (g plo g maitans (Sei5 yuilylgS

S ety

Eﬂ::3 direct genetic variance, :rm:: maternal additive genetic variance, tr_ﬂ;: maternal permanent environmental variance, '5’9:3

residual variance, I:F_ﬂ:: phenotypic variance, g,,.: covariance between direct genetic and maternal additive genetic, fiz": direct

heritability, hm:: maternal heritability, £%: ratio of maternal permanent environmental effect to phenotypic variance, hr:: total

heritability.

Ot 03 = el B BT 4Bl e ol I3l enima s
G g 9Le BT 51 230 (il GialS Sl o cpnizmen g 351>
-3y i o GRIBIL 3L Ola malitee (055 elly 4
Jd a0 el (1 SKee aS Wb o Lials wdy las gyl (gpdy
Sl plo il b0y (Siwly el

55 ol)leS & By (S s phcilyy Jserd 4 d2g L
(sle (S5 ly 3l e as il Ggo (650le g paiiawe
Amd oo il 8l 1) CLseal an gl 4y 9 JS sl
ite ADG3 o (gl uilyylsS Jlaie cyimgg ol o (VELY)
ko 5 (g0l (S5 Sl ile jode 4SS d sl
3o Ui 1) Qbl 4 gl 9 Cho cnl IS s sl

ADG4 ADG3 ADG; ADG; cwlew | S gpiscily,
< NE N /Y N 55 4 KRy g KR3 KRz KRy
oSy IS pducilys 3,5 yglp +/YY g /YT /N /Y
Ol ) egd (s be 5 olyll) IS etlil (Ssy ol
=05l ool Gl 4y sy e 0 Ol eSS 4 amd e
By JS @by Jpeod 4 drg b ol bie (g b
55 Sl g sl Cuto (550l g uaiiane (S35 il )lsS

aS sl cewd 4 +VA ADG: cho lp JS s piicdly

5 B Laangd 01iB IS <) 5 WY /WA e 4 Cann
2 (Y3) phlSen g (siazmo 5 (V) oo g T (YY) (soliged
0B IS IV i &y Cond g gl (2omius 9 9)98 (63,5 Ol
48 39 yieS (SIS laidusS 3 (V) hlKer 5 (oliiel lawgs

S 03 dbm] Cumar W pledily 5> w25 LB
A Cond &S S 'D)Jﬁ Y KR cén W Ls)""\’w‘)ﬁ
S gy (1) o3Maed 9 (Bl bawgs 008 5155+ VYl
390 yieS (V) oh)Sen g (golaiel bawgs o i)155 /YD Hlade
Lol o155 Lndyo gl 51 Lot Wncglis ) el (e 45
as J._o] Cwdy ’/\a ‘ADGZ Clo d‘).g L5)"'”""’])5 )‘..\.S.A
’/'\ 9 ’/'Y i'/’\c c'/'A "/'ﬂ c'/\Y "/\\c )J.)uo 4 C;u_mu
5 e )9 b (Sl (JB Sblp 3 ead 5)lS
Yl_’ 3)].) JL&»}‘ 4-( )s_f )»_Mu) (\“q NE XY XY O ‘\”) d)wl
(wlie slapingin 4o Cus) Sioo (2l iy 39



IAA Sl ) ojleds ) sl (4]l (olo pole Gleiupgly & pits  AY

9 M TN G IAY (s Slio cpl e (e588 (Siased
aS 4Bl gedge (pl oamd lis Cul (Seo bt opl e +/AA
ol lig) 0ris ol cel 0y9 1o 53 yulS G (4l Sl
A a asimy o el OBl S5 (B 5l a5 00 090
033 3Siko eelS Cannis yolisl 3 A5l by oyl iy (Y5) Sy s
b Aled iy olie

alleo ol 5 ADGI-KR1 (g puditos (Si§ (Siwsad
Lo wgi oab i)l + /0% o 5,135 Hlade b 4 del s 4 </
il Cllae S i )5 (V) ol Kan o solizel

0B iylIS < IVE 5 oA /A5 < [AY polie & Cad pizmen
5 il ysles (V) ohlSen 5 ST (YY) () 5 (oo Lo
bl 3 cio ool sl (Y7) (e 9 giudy 5 (1) o0
5 ol oy JLaiol 45 357 5 e 5 i cpp5m sl
Sl oy pdy50 cBCures po (6015 (slacglas

m e Il ) bl 4 gl o el 9 U5 opdpcdlyg s ole
(YY) a2

2 5 03 35l (S3 sl el S g S psboa
Jolse g 0350 dsols lod aise (golail Ciio b (gl dnols
SleMbl poes ¢ ks lo 3l sl W5b o] ol (Sow (g33510
0 > Loply (aigldyss bl (9 pastiie (liee 9290
sl sially 5 (uilyly (sloailo 3,50 gy lS 5 OBl Jlosl
slad by Joel 5 a5 13 09350 (Jao bayl s epld ol ¢ 53
29 oo alivre (gladyelp o oty cely cglaso (0l5 Mol
v+ Q)

Slino (o g (igid (0] Lo Sen V Jgio
S5 Sla Stumen (gl cnl )3 amd o U ) adlland)ge
-KR4 9 ADG3-KR3 ADG2-KR2 ADG1-KR1 clis (4
e 55 3yglp +/OF g +[FA o IVF +/OV 5 4ADGY

alllanjgo Slio Jamo g (i o Se55 sl (Stusen 2505 —Y Jgoa
Table 7- Estimate of genetic, phenotypic and environmental correlation between studied traits

Jol Cho pgd o pafitane (S} (Samod
Trait 1 Trait2  Genetic correlation

ADG1 ADG; 0.20 £0.051
ADG1 ADG3 -0.19 £0.074
ADG1 ADG4 0.16 £0.034
ADG: KR1 0.57 £0.016
ADG: KR2 -0.54 £0.024
ADG1 KR3 0.14 £0.085
ADG1 KR4 -0.24 £0.037
ADG:? ADG3 -0.41 £0.042
ADG:? ADG3 0.13+0.76

ADG:? KR1 -0.15 +£0.033
ADG:? KR2 0.74 £0.038
ADG:? KR3 -0.18 £0.074
ADG:? KR4 0.46 +£0.013
ADG3 ADG4 0.23 £0.072
ADG3 KR1 -0.37 £0.014
ADG3 KR2 0.27 £0.063
ADG3 KR3 0.68 £ 0.057
ADG3 KR4 0.12 +0.037
ADG: KR1 0.24 +0.053
ADG: KR2 0.14 +0.028
ADG4 KRz -0.38 £ 0.024
ADG4 KR4 0.54 +0.049
KRz KR2 0.11 £ 0.075
KRz KR3 0.89 +0.071
KRz KR4 -0.33 £0.013
KR2 KR3 -0.28 £ 0.005
KR2 KR4 0.73+£0.061
KR3 KR4 0.31 +0.035

Phenotypic correlation  Environmental correlation
0.35 + 0.006 0.43 £0.052
-0.36 £ 0.034 -0.69 £ 0.047
0.19+0.014 0.21 +£0.054
0.63 £0.018 0.84 £ 0.032
-0.76 £ 0.015 -0.83+0.33
0.33 +0.036 0.28 +0.007
-0.39£0.013 -0.30 + 0.052
-0.56 £ 0.025 -0.68+ 0.032
0.18 £ 0.026 0.20+ 0.037
-0.17+£0.048 -0.22 £ 0.64
0.84 +0.062 0.89 +0.027
-0.22 £0.037 -0.26 + 0.046
0.59 £ 0.023 0.64 £0.011
0.34 £0.022 0.49 £ 0.021
-0.45+0.034 -0.58 £0.071
0.24 +0.015 0.39 £ 0.044
0.78 +£0.018 0.88 +0.035
0.30 £ 0.003 0.35+0.033

0.31+£0.60 0.55+£0.073
0.32 £0.054 0.73+£0.041
-0.56 + 0.051 -0.64 £ 0.074
0.84 +0.019 0.98 +0.058
0.19 £ 0.031 0.27 £0.034
0.90 £ 0.025 0.87 £0.034
-0.52 £0.081 -0.63 £ 0.064
-0.37 £ 0.012 -0.43£0.014
0.62 +£0.027 0.71 £ 0.056
0.42 £0.019 0.48 £0.074
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Introduction Kermani sheep is one of the native dual purpose breeds that adapted with Kerman province’s
climate conditions. Body weight traits for sheep meat producers are very important, therefore precise evaluation
of genetic factors for these traits have always been concern of breeders. Regarding to importance of meat
production in economic benefit of sheep farming, this research was done with goal of genetic parameters
estimation for daily gain and Kleiber ratios in Kermani sheep.

Materials and Methods This research was done by using pedigree information form 10988 Kermani sheep
between 1983 to 2010 that was collected by Kermani sheep breeding station located in Shahr-e- Babak city of
Kerman province, for genetic analysis of growth traits. Studied traits were average daily gain from birth to form
weaning (ADG;), form weaning to 6 months (ADG,), form 6 months to 9 months (ADGs), form 9 months to 1
yearling (ADG.) and Kleiber ratios corresponding to the respective daily weight gain (KR1, KRz, KR3 and KR4).
For data preparation and edition, pedigree analysis and genetic analysis of studied traits Excel, Fox Pro, CFC and
Wombat Softwares were used respectively. Test of significance for the fixed effects on studied traits was done
by GLM procedure of SAS 9.2 Software and significant level of p<0.05 was considered for fitting fixed effects
in final model. Combined effect of HYS (23 herds), lamb sex and dam age at lambing was significant for all of
studied traits. Genetic analysis of traits was performed of restricted maximum likelihood method by using of
Wombat and most appropriate model according to Akaike’s information criterion was selected.

Results and Discussion In this research the records number of growth traits decreased by age due to culling
of some of lambs or not registering of records in higher ages. The average daily gain of pre-weaning was
calculated 231.77 gr and this trait for post-weaning periods had down trend that was complied with reported
results in similar studies. Average of ADG; in this research rather than reported amounts by other researches was
more that represented high capacity of growth in Kermani lambs. The Average of ADG2, ADG3;, ADG4, KRy,
KRz, KR3 and KR4 were estimated 109.98, 40.78, 38.06, 19.86, 13.13, 7.63 and 3.30 gr respectively. The various
climate conditions like raining content and environment temperature affects the quality and quantity of forage
that resulted in significant changes at available nutrients amount of animal and supply of requirements and
consequence of it the daily gain of lambs at different ages. Male lambs in all of traits compare with female lambs
were more that showed that effect of sex on Kermani sheep lambs. The average of single lambs was more than
twin lambs. The effect of dam age at lambing was significant on all of studied traits. The direct heritability for
ADG;, ADG;, ADG3;, ADG,, KR;, KR,, KR3 and KR4 were calculated 0.14, 0.15, 0.16, 0.16, 0.17, 0.19, 0.20
and 0.23 respectively. Although direct heritability of ADG1 was low, but by increasing of age the amount of
direct heritability for traits increased that may be caused to the reducing effect of maternal effect on studied traits
with increasing age. The total heritability for ADG1, ADG2, ADGs, ADG., KRi, KRz, KR; and KR4 were
estimated 0.19, 0.20, 0.19, 0.16, 0.21, 0.19, 0.23 and 0.23 respectively. The covariance for ADG3 was estimated
negative that shows negative presence of maternal genetic effects in this traits heritability and selection response.
The genetic correlations between ADG:-KR:, ADG2-KR,, ADG3z-KR3 and ADG.-KR4 were estimated 0.57,
0.74, 0.68 and 0.54 respectively. The phenotypic correlation between ADG1-KR1, ADG>-KR,, ADG3-KR3 and
ADGs-KR4 were 0.84, 0.89, 0.88 and 0.98 respectively. It seems that selection for Kleiber ratio in each period
resulted in increasing daily gain at that period too. Therefore, by selection according to Kleiber ratio, the average
of food efficiency will increase. Between environmental correlation of studied traits with direct correlation of
them showed that the difference among them was low in most of cases. Thus, regarding to available information
it seems that the univariate model was more appropriate in genetic evaluation of studied traits.

Conclusion The results of this research showed that selection according to Kleiber ratio in Kermani sheep
can increase the efficiency of feed intake. More than this, the Kleiber ratio has this advantage that at calculating,
starter and finisher weights of period which estimation of them are simple.

Keywords: Genetic evaluation, Genetic improvement, Growth traits, Heritability, Maternal effects.
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Table 1- Composition of the experimental diets

(wo,y3) Wlus 5 Sda (=) w55 o3 ET o i (YY=1) oo 30 Sy o>
Ingredients, % Starter (1-6) wks* Growth diet (6-12) wks
o . 54.8 61
Ground yellow maize

L 394 335
Soyabean meal

bgw 029, 2 2.9
Soyabean oil

Slinsd ol 53 16 1
Dicalcium phosphate

XY 1.15 1.35
Oyster shell

S . 0.4 0.4
Sodium chloride

orsie Jl &> 0.15 0.05
DL-methionine

N ling Sdse JoSa 05 05
Premix!

Calculated

(Keal/Kg) pudglio Jo6 (5,1 2900 3000
AME, Kcal.kg

() B 0552 208 18.75
Crude protein, %

(222) (s 0.47 0.37
Methionine, %

("\"9)3)_ W + u*’?'“‘" 0.85 0.7
Methionine+Cystin, %

(3273) ool 0.9 0.87
Ca, %

(22 )3) o ymwd BB o 0.44 0.35
P total, %
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L Wks=weeks of age; 2The premix supplied the following; mg . kg™ diet: Mn-95, Fe-50, Zn-100, Cu-10, I-1, Se-0.2, retinol-1100(I1U),
cholecalciferol-2500(1U), dl-a-tocopherylacetate-11(IU), menadion sodium bisulphate-2.2, cyanocobalamin-0.01, ribofelavin-4,
niacin-35, folic acid-0.5, biotin-0.15, pyridoxine-2.5, pantothenate-8, choline-50, betaen-190.
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Table 2- Functions used to fit the body weight of native chicks and their inflection point
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Function name F ilts'on ti Yi
(Reference) uncti
FoeS W(t) = aexp[—bexp(—ct)] t;=b/c vi=a/le
Gompertz
(o)
a

Stur] w(t) = t; = in(b)/c =0
Logestic [1 + bexp(—ct)] : (b)/ i =%/2
(Y0)
50, a .

- wWi(t) = - d 1

i t. = —Iln— A B

(F;:;hard [1+ bexp(—ct)]3 ; il b,'rc vi=a/(1+h)
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Wy=Body weight at age t; a=Asymptotic body weight (g); c=Exponential growth rate; b=Integration constant; e=Eluer’s number
d=Function specific parameters; ti=Age at inflection point; yi=Body weight at inflection point.
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Table 3- Average weekly feed intake, weight gain and feed conversion ratio

PHrae Sy (Ko

039 oRIF! ke
o (02 p2 (sljl @ aiin y3 0,5) (o 2 (sl & 4l 3 0,5)

STygd o cupd

Age Average feed intake Average weight gain Feed conversion ratio
(g9/week) for each bird (9/week) for each bird

) i 56.61 22.46 252

Week 1

¥ «in 93.29 35.20 2.65

Week 2

¥ edn 155.59 55.57 2.80

Week 3

¥eda 265.41 81.66 3.25

Week 4

b ecia 383.46 116.45 3.29

Week 5

7 n 497.04 144.07 3.45

Week6

v ein 409.20 110,59 3.70

Week 7

A ecda 588.86 143.62 410

Week 8

A 499.84 11761 425

Week 9

Vooin 688.02 156.37 4.40

Week 10

V) e 667.92 140,61 475

Week 11

VY win 456.88 95.18 4.80

Week 12

25> S 4762.15 1219.42 3.91

Total
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Table 4- LSMEANS! (+SE) of body weight (g) of native chickens at different ages (88 females, 112 males)!

o

o Sex
Age asbo 5

Female Male
i) 4240.47 42.30+0.47
1 Day
\ 4

645+0.87 65.7°+0.85
Weekl
¥ ik 96.2b+1.63 101.72+1.60
Week2
Y s
Week3 147.6°+3.02 160.1%+2.96
¥ an
Weekd 225.1°+4.75 247.13+4.66
b i 317°+6.72 374.92+6.59
Week5
5 aun 447.6+8.87
Weeké 527.92+8.70
Y s
Week? 535.8" £10.22 651.1+10.03
A wcia 656°+11.07 814.42+10.87
Week8
} e 762.9°+13.94 933.6%+13.69
Week9
‘o 887.2v+15.33 1127.7* +15.04
Week10
V) e 933.5P+16.9 1287.072+16.5
Week11
Ve 1059.9°+17.88 1393.72+17.55
Week12

(P<T+0) 515 5529 (s )ls me BN ccgliio By > b (sl pSilo oy cirdy yo0 p>°
IMeans within same row with different superscripts differ significantly at (P<0.05).
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Lacglas sl e 5 0 odnlio odlo x> jl yidi 5 i
039 = iz 1 Jgia s el 2 (P<e/40) w39 3 sine



oy

Oleo!l (o090 Az g2 50 (359 w38l g Wiy (95U oy y

V(5 4akad VVY cosle aalad AA) 50 0590 Cilis (slaeiin ;3 (2o i) (v sloojl (Jlono olizil £) clae JBlis (5 Silo dunlis —0 Jguor

Table 5- LSMEANS! (£SE) of morphometric traits (mm) at different ages (88 females, 112 males)!

& O . . . " .. .. N
in . L (92 55 daw Job oly s ol Job Glw Job Sl yhd
Sex‘ Breast Breast Thigh Thigh Shank Shank
Age width length diameter length length diameter
(week)
L
. > 27.6°+0.35 37.2b+0.75 11.6°+0.25 56.5°+0.66 425+0.36 5.5°+0.09
Y aan Female
Week3 Mﬁ . 280°£0.35  37.7°40.73  12°40.24  57.20+0.64 43£0.35 5.9%£0.09
oole
. > 42.1°+0.40 67.1°+0.35 25P+0.32 89.7b+.0.71 70.6°+0.62 10.5°+0.06
5 awin Female
Week6 »
Male 43.4*+0.4 69.22 £0.34 26.52+£0.32 94.52+£0.70 742+0.61 10.82+0.06
oole
. > 48.2° +0.16 81.4°+0.48 31.3°+0.17 106.3P+0.81 84.7° +0.55 12.8°+0.06
q dan Female
Week9 »
Male 49.42+0.15 87.92£0.42 33.22+£0.17 115.42+0.8 92.13+0.54 13.62+0.06
oolo
. > 58.3°+4.8 945+0.7 46.4° +0.45 130°+0.5 101.8°+0.7 14.3+0.1
VY aiin Female
Week12 M); . 66.1447 1013069 51.5°+0.44  142.3°:0.83  112.32#0.7  15.6%0.1

.(P<~/'(b) 31 2435 (6,0 gime BB cglisio By > b (o1 Kileo (y (ui> 2 sl g g »°
!Means within same column for each sex with different superscripts differ significantly at (P<0.05).
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g 3 4S5 Ly 4y Jae dw ja ol ol el
Uad laye (10lee jgdme jlame Sl odlatul b @y a5 gl
osbsl 03 251 g5 9 (Bly 55 o glis <5 (RMSE)
RZaj jlume L dlio [0 cmd o L 1y o (b3lm Jis
&g «laye 560ke jgiome Jloms jlosliinal b gy elas Mo L6
S AMIYA) 2)l ) i 5 & A8 (ot o5 (sl i
Silho &S el gt 4 o gy (AV/SF) Setud 5 (AV/OY)
13 5,8 il JoB sl el sl 13U cos s Slaye
g Sl 4y 0y 2l gllad Slasye (1 Sile (192 a8 ol
30,5 oy 03 (il gl ySud L dulio 3 f (glo el )y
@S 4S8 b )y o 51 S ya (gl ST Jlias ey
oSilee s9iome gl e Loy ST jlno ijln (0555
S 2,0y Jdo ol olal 2 4S5 sk cdol s 4y las Slay o
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OigS 9 Bl g (P</+0) kg0 (3155 03le g 5 (i 93
glds 13,5 (515 (igelBe: S5 93 (S Caogad (wy 53 (V)
9 YUlgS )l 3929 (i 93 (o s 25 551 259 B
o sbardrgr aBY Slasgad g9y p g S () oS
sladsgs 155,8 ly o (P<+/+0) 03,5 ooy Jl5 jmo 1y Llgguus
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O 039 = o (YY) S g (5w 0038 515
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29 ool slrasg 5l )JYL’ “Jl) Suoyd Y i 0 59
PYL (il dbgome (o2 9 Jb bopd i dopd 03l Sladr >
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Table 6- LSMEANS! (+SE) of carcass characteristics of Isfahan native chickens (88 females, 112 males)*

o
sex
Rl ook »
Parameter Female Male
e \/ ..
(g;()_:;:s V;)e)ijght(g) 709.81°+12.70 929.61%+12.54
(Ao ) asY oy . .
+ +
(%)Carcass efficiency 66.99°+0.56 66.67°+0.55
(12)3) diges
(/) Breast 23.092+0.22 22.56°+0.22
do ) o
EV) ’Tgl‘;; 29.42°+0.17 30.37£0.16
(ey9) JU . .
(/) Wing 13.972+0.12 13.39°+0.12
doyd) Cuds g 00,5
EV) é; e :d“’nik 32.660+0.17 32.745+0.17
3) ol ab
(65) sl oo 2 21.360+1.8 2773417

Abdominal fat (g)

(P<el40) 55 5439 (5> ime BMiS] cglite g > by sl Sl o )y )
!Means within same row with different superscripts differ significantly at (P<0.05).

Ly @l ) (hily CutS g odd m e slayell =V Jgua
Table 7- Estimates of model parameters and goodness of fit statistics of each model

. . e Syl
&b ' < Model Parameters® R%i  RMSE AlIC LOGL
Function Sex
a b c d
g 93 R
Both sexes 1906 0.892 0.216 0.156 0.96 81.48 30267 30257
3y, odlo
Richard Female 1525 0.535 0.218 0.108 0.95 79.93 13277 13267
M);Ie 1994 0.836 0.261 0.334 0.96 93.55 17354 17344
Qe 9 2
Both sexes 1485 26.47 0.411 - 0.96 82.66 32064 32056
St oolo
Logistic Female 1218 22.42 0.416 - 0.94 81.09 13951 13943
»
Male 1669 30.46 0.421 - 0.96 94.22 18698 18690
U 93 2
Both sexes 2101 4.366 0.179 - 0.96 81.53 30268 30260
FreS ol 1614 4122 0193 ; 095 7992 13660 13652
Gompertz Female
M)éle 2418 4592  0.179 § 096 9380 17361 17353

i ones s Riat] o)lonsy @b 53 cibae i | e i JS5 ol s, IS5l s B sk &) 35, &5 € ales oolone g5 @

iy asls LOGL § SolsT sledbl jhao AIC s Slayye (5iko y5ie RMSE
ta=Asymptotic body weight (g); c=Expotential growth rate; b=Integration constant; d=Function specific
parameters; R%gi=Adjusted coefficient of determination; RMSE=Root mean squar error; AIC=Akaikes information
criterion; LOGL=Logarithm likelihood.
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Figure 1- Fitted curves for different growth models (both sexes)
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Figure 2- Fitted curves for different growth models (females only)
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Figure 3- Fitted curves for different growth models (males only)
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Introduction Native chickens are playing an important role in rural economy in most of the developing and
underdeveloped countries. One of the sources that provides protein in developing countries, is native chicken.
So, they should be taken in to consideration in poultry improvement programs. Mathematical functions called
‘growth functions’ have been used to relate body weight to age or cumulative feed intake. Growth models
summarize information needed to understand the biological phenomenon of growth; an important component in
livestock production systems. They are used to determine the age-live weight relationship of animals and each its
own characteristics and mathematical limitation.

Little is known about the productive performance of native chickens, so the objective of the present study
was to characterize growth performance and growth curve of Isfahan native chickens under a confined system.

Materials and Methods The chickens of this study included 230 of Isfahan native chickens which were
reared for 12 weeks. The birds were raised under the same condition in the rearing period. Feed and water were
provided ad libitum. Temperature and air humidity in the hall were measured and controlled automatically day
and night. The average temperature was 25°C (max 32°, min 187) and air humidity was 60-65%. During raising
period, chickens were vaccinated and dewormed following the sanitary program of the region. The lighting
program consisted of 24 h from 1 day to 12 weeks of age. At 1-day of age, each chick was weighed and marked
with color plastic tags attached on the on the right leg. The chickens were individually weighed weekly until the
end of the experiment. Some morphometric traits were measured at weeks 3, 6, 9 and 12. Morphometric traits
were included breast width, breast length, thigh diameter, thigh length, shank diameter and shank length. Those
measurements were done on day 84 with the help of a field assistant, so the birds each time were held in
comfortable position and measurements taken in particular order for above mentioned times for accuracy. The
chickens were slaughtered and after determining their sex, divided into economics parts. The carcass traits
evaluated included live-weight at 12 weeks of age, carcass weight, carcass yield, and primal cuts (breast, thighs,
wings and back and neck) weight. Flexible growth and fixed point of inflection functions were evaluated for
their ability to describe the relationship between live-weight and age. For Three non-linear growth functions
(Gompertz, Logestic and Richard), were used for this purpose. The accuracy of the used functions was
determined by determination coefficient (R?), root mean square error (RMSE) and Akaike’s information
criterion (AIC). Statistical analysis of data collected in this study was performed using the SAS statistical
program v9.1.

Results and Discussion Based on goodness of fit criteria and statistical analysis, the flexible growth
functions fit the data better than the functions with a fixed point of inflection. Richard’s function gave the best fit
to the data with r%¢= 0.96 for both sexes. The results indicated that male broilers had a higher final body weight
than the female broilers. Sex had significant influence on live weight from the second week until the last week
and no significant influence on live weight of first week. Chicken sex had significant influence on carcass and
abdominal fat weight, yields of thighs, breast and wings and no significant influence on carcass yield. Male
chickens were found to have higher live body weight, carcass weight, yields of thighs, whereas yields of breast
and wings were higher in female chickens. Breast width of males in every week numerically was higher than
females, but this difference was statistically significant at weeks of 6 and 9. Length of the breast at weeks 6, 9
and 12 was significantly higher than females. Thigh diameter of males numerically was higher than females but
this difference was statistically significant at weeks 6, 9 and 12 only. Length and diameter of the shank in males
was significantly higher than females in each week.

Conclusion The male chickens had superior growth performance and higher potential for selection and
breeding. Comparison of tree growth functions in terms of goodness of fit criteria revealed that the Richard’s
function was the most appropriate function for describing the age-related changes in body weight of native
chickens. Special attention should be paid to characterization of the growth pattern of birds under different

1,2,3- PhD student of Poultry Nutrition, Associate Prof. and Assistant Prof., Department of Animal Science, Faculty of
Agriculture, Shahrekord University, Iran.
(*-Corresponding Author Email: napirany@yahoo.com)
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environmental conditions. The development of growth curves for native chickens may be useful in selecting
chickens that have rapid growth at early ages.

Keywords: Body weight, Carcass characteristics, Growth function, Native chickens.
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Table 1- The primers sequences of forward and reverse

JUail slod roiln I (34 i) aski Jgb
Annealing Primer sequences Fragment length (Base
temperatur pair)
e
58 F: 5.GGCATGGTAGTAGATCGCTGTGGGT-3' 721
R: 5-AAATCCATTGCCCATAGGGAGGA-3'
58 F:5'- AGTTTATGCCAATGGTGCTAATACA-3' 635
R: 5-CATTATACAGCCATCACGAACCC-3'
58 F:5- CACTTATGGGTTCGTGATGGCTGT-3' 1058
R: 5-ATGTATAGCTCCAGCCTTGTCAGTG-3'
M 10 8 7 6 5 4 2 1

4 lol askad ¥ B ) clacSals DNA 5 55l M .ol es o MidosS lisse o0 3"UTR aob ) calises PCR ¥ guases 5T 5,580,550 =Y JSbd
b YWY Job ool asad N B A clacSaly o 5L can FYO Job & Sl dalad ¥ U0 claSaly L cas V-0A Job
Figure 2- Agarose electrophoresis of different PCR products from 3’UTR of MSTN gene in native Iranian sheep. M: DNA size

marker, lanes 1-4: the third fragment with length of 1058 bp, lanes 5-7

: the middle fragment with length of 635 bp and lanes 8-10: the

first fragment with length of 721 bp.
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Figure 2- Comparison of partial 3 'UTR sequence of myostatin gene in Texel sheep containing mutant allele A and indigenous sheep
breeds in this study with natural G allele.
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Figure 3- Predicted target sites for binding miR-1 and miR-206 in the 3’UTR of myostatin gene in studied indigenous sheep.
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Introduction Myostatin, known as the growth and differentiation factor 8 (GDF8), is a negative regulator of
skeletal muscle growth in mammals. This gene is conserved across mammalian species and expressed in
developing as well as mature skeletal muscles fiber cells. It has been demonstrated that a natural mutation in
myostatin (MSTN) gene is effective in muscle tissue overgrowth in species such as cattle, sheep, pig and mouse.
Later on, with administration of genome editing techniques on rabbit (17), pig (16) and dog (31), double
muscling trait was successfully achieved by modifying MSTN gene. It can be inferred from the studies that the
removal of MSTN’s inhibitory role will leads to muscle increase, an observation similar to that of other
mammalian species. Therefore, it can be considered as a candidate gene for growth and carcass traits. This
simple mutation can be used as a model for genetic engineering of farm animals to improve growth traits.

Materials and Methods In total, blood samples of 15 sheep from each breed of Dalagh, Baluchi and Zel
were collected. Genomic DNA was extracted from whole blood using Guanidium Thiocyanate-Silica Gel
method (Diatom DNA Prep. 100, Isogene, Russia) following the manufacturer’s instruction. The integrity of the
extracted DNA was assessed by electrophoresis on a 0.8% agarose gel and the purity of the obtained DNA was
evaluated by Epoch microplate spectrophotometer (BioTek, USA). A 2180 bp region from 3UTR of ovine
MSTN gene was amplified by standard PCR reaction in a total volume of 25 ul. Tree sets of specific overlapping
primers were used to amplify part of the 3UTR region in MSTN gene (Table 1). The PCR products then purified
by ethanol precipitation method (14) and sequenced. The sequencing results homology were checked by BLAST
and assembled using CLC sequence viewer 8.0. Then miRNA target sites were analyzed to create a potent in
silico modification which serve as a target site for the microRNAs miR-1 and miR-206 with suppressing effect
on MSTN transcript. At the end to assess the formation of any new and undesired motif due to the creation of
our in silico modification, the whole area analyzed with the motif finder application.

Results and Discussion This study was performed to identify and compare DNA sequence of a 2180 bp

region from the 3'UTR of myostatin gene in Dalagh, Baluchi and Zel sheep breeds and with the aim of
introducing an in silico modification to introduce a mutation with a positive impact on growth rate. Results
showed that there was a high similarity between 3' UTR sequences of GDF8 gene in Zel, Dalagh and Baluchi
sheep breeds. All samples were monomorphic and had the g+6723G allele, which do not cause double muscle
phenotype (Figure 2). An in silico approach employed to modify the 3'UTR of the myostatin gene in this
indigenous sheep breeds in order to create miR-1 and miR-206 (ACATTCCA) target sequences naturally
occurring in the Texel sheep (Figure 3). After applying these changes, the possibility of creating unwanted new
regulatory elements was investigated using the motif finder software. The results showed that the introduced
mutations did not create any new motifs that had a known regulatory role in mammals. It was demonstrated that
this mutation can attribute to 38% of the additive genetic variance for muscle depth in the Charollais lambs (12).
In another study, this mutation found to have a significant increase in muscle mass and reduced carcass fat in
Norwegian White sheep (6). Therefore, this single modification can be considered as the best mutation for
double muscling due to its large effect on the muscling phenotype.

Conclusion Due to the large effect that g+6723G>A mutation has on the phenotype double muscle and also
the absence of other known effects on the phenotypes, this mutation could be considered as one of the best
candidates for genome editing that can create indigenous sheep with overgrown muscle phenotype in the future
by using of genetic engineering techniques. It is feasible to introduce this mutated allele by genetic engineering
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methods as a desirable genetic modification for improving indigenous sheep breeds. Advantages of using this
approach include increasing the genetic progress of breeding programs in compare to traditional methods and
maintaining the environmental compatibility of indigenous sheep breeds.
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Figure 1- Comparison of commercial kit and nano-Kkit in measuring various concentration of PAG1
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Figure 2- Mean (+SE) plasma concentrations of PAG1 from day 18 to 30 of gestation in Holstein dairy cows that received Al on day

0 and had a viable embryo on day 30 of gestation. The first increase in PAG1 concentration occurred on day 22 of gestation (P<0.05).
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Figure 3- Mean (+SE) plasma concentrations of PAG1 from day 20 to 30 of gestation in dairy cows that received Al on day 0 and

was pregnant on day 60 of gestation or lost pregnancy (Nonpregnant). Concentration of PAG1 on day 24 was significantly different
between pregnant and non-pregnant cows (P <0.05).
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Figure 4- Mean (+SE) plasma concentrations of PAG1 on days 24 and 30 after Al in dairy cows that received Al on day 0 and had a

viable embryo on day 30 of gestation. PAG1 concentration on day 24 had significant difference compared with day 30 of gestation (P
< 0.0001). a,b denote a significant difference.
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Figure 5- Mean (+SE) plasma concentrations of PAG1 on day 30 of gestation use of both commerical kit and nano kit. All dairy
cows that received Al on day 0 and had a viable embryo on day 30 of gestation.
30 -
25
20 A

15 4

1.0 4

Y 3y, 0 PAGL cla
Day 24 PAG1 (ng/ml)

0.5 1

0.0 -

Nonpregnant Pregnant
| E !

Bl cytnl Yo 59, B g 150 031y [asets cytal VY gy )3 9 00 gl yho 59, 50 45 (o (slagls > d ¥¥ g, 0 PAGL clale (#SE) Sike T JSS
595 5 558 PAGL clalé wisile (B ] 45 (ologls s daglio 1 2358 45 Yo 5, b1y i yragiSpo o liiln (slagls 100, 28|y iz o9 Sre b g
el ()l size oglds oximdylis 8,0 (P < o/ 0 V) amisly il VF
Figure 6- Mean plasma concentrations of PAG1 (mean + SEM) on day 24 of gestation in dairy cows that received Al on day 0 and
diagnosed pregnant on day 24 of gestation and either maintained or experienced embryonic mortality by day 30. Holstein cows that

experienced late embryonic mortality by day 30 of gestation had decreased (P < 0.0001) circulating concentrations of PAG1 on Day
24 compared with cows that maintained an embryo until Day 30. a,b denote a significant difference.
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Table 1- Diagnosis of early pregnancy in Holstein dairy cows by means of commercial kit and nano -kit and progesterone
concentration (P4) on days 24 and 30 after Al.

Pregnancy diagnosis on day 24

Pregnancy diagnosis on day 30

Item YE 9 90 (oounn] Qawduid Yo 595 90 (ooumt] Qausuid
2,90 P4 kit Nano —kit Commercial kit Nano —kit
O oS b s 8,5 e b s

A 26 25 25 24
B 9 4 3 3
Cc 19 24 24 26
D 0 1 2 1
Sensitivity (%) 1 )
sl 00 96 9 96
Specificity (%)
polais] 67 85 88 89
Positive predictive value (%)
i o e 74 86 89 88
Cute (St U0))
Negative predictive value (%)

el ] 100 96 92 96
R (PRUME UP))
Overall accuracy (%)

83 90 90 92

S5 cds

st g Conydb Gaseis 1D ¢l it Conyd s (O ¢ ] Con b (et 10 ¢ ] Conyd Gasis (A
A: diagnosis of pregnancy corrects; B: diagnosis of pregnancy incorrect; C: diagnosis of no pregnancy corrects; D: diagnosis
of no pregnancy incorrect. Sensitivity = 100 x a/a + d; specificity = 100 x c/c + b; positive predictive value = 100 x a/a + b;
negative predictive value = 100 x c/c + d.; overall accuracy =a + c/a+b + ¢ + d x 100.
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Introduction Early pregnancy diagnosis is a key factor in shortening the calving interval through
identifying the non-pregnant animals to rebreed them at the earliest time after artificial insemination (Al).
Bovine pregnancy-associated glycoproteins (PAGs) are produced by mono- and binucleated trophoblastic cells
of the pregnant cow’s placenta. Detection of PAG in the maternal circulation has been used to accurately
diagnose pregnancy. Several studies have used commercial PAG tests to determine pregnancy status in dairy
cows and heifers. Pregnancy-specific protein B (PSPB) or PAG1 was the first identified member of the PAG
family and commercial diagnostic kits still utilize PAG1 as a pregnancy marker. In recent years, the use of

nanoparticles in immunosensors has been increased their sensitivity and increased the traceability of antigen-
antibody responses. Due to the limitation of using ultrasound and other methods for pregnancy diagnosis in the
first 30 days after inoculation, the aim of this study was to apply the pregnancy-associated glycoprotein detection
method in order to reduce the time of pregnancy diagnosis. For this purpose, a sandwich ELISA immunosensor
was designed for the detection of PAGs and named Nano-kit.

Materials and Methods Magnetic nanoparticles were used to enhance the contact area between antibodies
and antigens. Streptavidin and biotin were used for their high binding affinity to bind the antibodies and enzymes
to nanomagnet. The synchronization technique and artificial insemination (Al) was performed in Holstein dairy
cows (n = 58). Pregnancy status was determined by transrectal ultrasonography (30 days after Al). Furthermore,
transrectal palpation was carried out by a skilled veterinarian on day 60 after Al to determine the pregnancy
status of cows which were previously detected as pregnant. For PAG1 analysis, blood samples (10 mL) were
collected daily from 18 to 30 days after Al. Blood samples were collected by venipuncture from the tail vein into
evacuated tubes containing EDTA as an anticoagulant and were processed 1-3 h after sampling. The samples
were centrifuged and plasma samples were transferred to fresh tubes and were stored at —20°C until they were
assessed. Plasma concentrations of PAG1 were determined by nano- kit and commercial kit. Differences in the
level of PAG-1 were evaluated by repeated measures ANOVA (SAS 9.4) over days of sampling (18 to 30).
Values of PAG-1 in pregnant cows were considered as the reference. Data were presented as means = SD and
differences were considered significant at P<0.05.

Results and Discussion By doing Ovsynch protocol, of the 54 cows enrolled in the first Al, 48% (26/54) of
synchronized cows were diagnosed pregnant 30 days after Al using transrectal ultrasonography. From day 30 to
60 after Al, 73% (19/26) of cows maintained pregnant and the pregnancy loss from day 32 to 60 after Al was
17% (7/26). Measurement of different concentrations of PAG1 (standards) using a commercial kit and nano-Kkit
showed that nano-kit were more sensitive than the commercial kit and detected a concentration of 0.03 ng/mL.
The first increase in plasma concentration of PAG1 occurred on d 23 after Al in pregnant cows and PAG1
concentration in serum increased from d 22 to 30 after Al and it was affected by day (P < 0.001). Cows
diagnosed as pregnant on day 60 after Al had a higher PAG concentration on day 24 compared with cows that
were diagnosed as non-pregnant (2.28 + 0.15 ng/mL vs 0.7 + 0.18 ng/mL, respectively; P < 0.001). Accuracy in
predicting pregnancy at day 24 of gestation based on circulating concentration of PAGs was 95 % for 1.93
ng/mL. Generally, based on the results of this study, the cows with mean PAG1 concentration more than 2.28 +
0.07 ng/mL on 24 and mean PAG1 concentration more than 9.2 + 0.07 ng/mL on day 30 of pregnancy, remained
pregnant until day 60 of pregnancy. Furthermore, in cows diagnosed pregnant on day 24 of pregnancy but were
not pregnant on day 30 after Al, blood plasma PAG1 concentration on day 24 after Al was 1.03 + 0.66 ng/ml.

Conclusion Based on these results, PAG concentrations at day 24 of gestation are higher in pregnant
compared to non-pregnant dairy cows and could be applied in diagnosing pregnancy at day 24 of gestation;
however, further study is needed to determine the potential of PAG1 in pregnancy diagnosis in dairy cows.

Key words: Abortion, Glycoprotein, Nano-kit, Pregnant cow.
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