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<

<

Loy (sloilsilio hilefl slo oy
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)

oo sl oygl 59550 10.0 10.0 10.0 10.0 0.002 0.002 0.002
BUN (%)?

a5 giel @l lo] 10.0 10.0 10.0 10.0 0.002 0.002 0.002

AST (U/L)}
il gt Y] 10.0 10.0 100 10.0 0.002  0.002 0.002

ALT (U/L)*
s s b S50y 10.0 10.0 100 10.0 0.002  0.002 0.002

LDL (mol/L)¢

(P<0.05) 125l o ls (ine ] gy S e y& By b s o (ol (pSiln
o b e b Sido o By ) 2 sl (S

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

3Aspartate Aminotransferase

4Alanine Aminotransferase

SLow density lipoprotein
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Introduction: Proper nutrition management during calf rearing is one of the most important factors which
influence herd profitability. Environmental stressors and immature immune system of calves, reduce the viability
of the animal. Today, attempts are being made to increase immune system postnatal calf life in various ways.
Supplying unsaturated fats, which have double bonds on their structure, in starter diet, is one of the suggested
solutions to improve the calf’s immune system. Neonata ruminants do not have the ability to biosynthesize fat-
soluble vitamins (A, Ds, E), while these vitamins play a major role in the animal's immune system and their
performance. Supplying fat-soluble vitamins in the calves’ diets is critical for the normal growth of muscles and
the body skeleton, as they have an improvement role to improve the immune system in animals. The common
symptoms of a fat soluble vitamin deficiency in suckling calves are growth retardation, coarse hair, and
susceptibility to infectious diseases.

Materials and Methods: In this experiment, twenty eight Holstein female calves with an average weight of
37.74 kg (x 4/76) were used from birth to 56 days. After birth claves were separated from their dam and after
weighing they transferred to individual pen. On the fourth day, the calves were randomly assigned to one of four
treatments. All calves received colostrum for the first 3 d and then whole milk at 8% of bodyweight in the two
equal part in the morning (4.00 A.M) and evening (16 P.M) until weaning. The experimental treatments included:
1) control: whole milk with starter 2) control diet supplemented with flaxseed oil (0.3ml per kilogram of body
weight) 3) control diet and weekly injection of 7 cc of fat-soluble vitamins (A, Ds, E) 4) The control diet which
supplemented with flaxseed oil (0.3ml per kilogram of body weight) plus weekly injection of 7 cc of fat-soluble
vitamins. Flaxseed oil was mixed into milk (morning feeding) until weaning. During the experiment period, calves
had ad libitum access to chopped alfalfa hay and starter diet. Water from a plastic bucket (7 liters), filled twice a
day, and was provided throughout the study. Composition of starter did not change throughout the experiment.
Starter intake was recorded daily. Body weight gain determined weekly until the end of experiment. Fecal
consistencies were scored twice a day. Blood sample were harvested from jugular vein for collection of blood
serum. Blood metabolites, glucose, cholesterol, triglycerides were analyzed using commercially available
colorimetric and enzymatic assay kits. Data were analyzed using SAS version 9.4 as a randomized completely
randomized design experiment. For all results, significant differences between treatments were reported at P<0.05
and tendencies were reported at 0.05 < P< 0.10. Least square means for each treatment are reported in the tables
and were separated using Tukey’s test.

Results and Discussion: The results of this study showed that the use of flaxseed oil and injection of fat-
soluble vitamins during pre-weaning period had no significant effect on the starter feed intake, daily weight gain,
rectal temperature and skeletal growth parameters of calves.

Serum concentrations of total protein, triglyceride, creatinine and urea were not affected by experimental
treatments. Claves received flaxseed oil and fat soluble vitamins injection tended to have the lowest serum glucose
concentration (P<0.10). Calves received flax seed oil and fat soluble vitamins injection had the highest cholesterol
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concentration.
Conclusion: The results of this study indicated that inclusion of flaxseed oil and injection of fat-soluble
vitamins (A, D, E) had no any marked effects on weight gain, daily feed intake and skeletal bone growth.

Keywords: Calf, Fat-soluble vitamins, Flaxseed oil, Unsaturated fatty acids.
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Table 1- Ingredients and chemical compositions of the beginning experimental diet
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Ingredients (%DM)
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Ground corn
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Milled barley
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Soybean meal
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Wheat bran

bty JoSo
Mineral-vitamin premix
Sal Kiw

Limestone

Chemical composition

45

15

29

P Ssn

Crude protein (%)

Sid oole

Dry mater (%)
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Non-fibrous carbohydrates (NFC)
s ylojlas

Ether extracts (EE) (%)
i

Phosphorus (%)
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Calcium (%)

Sl

Ash (%)
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Organic matter (%)
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Neutral detergent fiber (%)
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Acid detergent fiber (%)

20.1

90.5

57.7

3.1

0.6

0.7

5.29

94.71

57.7

6.9
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1000 (Mg/kg) ¢jass! 1 100 (mglkg) <dLs' 2 (Ma/kg) T psuls 120(mg/kg) 5, 100 (mg/kg)
Vitamin supplement components in the initial diet: vitamin D3 300000 (1U/Kg), vitamin E 3000 (IU/Kg), calcium 7011

(mg/kg), phosphorus 30000 (mg/kg), magnesium 20700 (mg/kg), sodium 40000 (mg/kg), manganese 5000 (mg/kg), zinc
10000 (mg/kg), copper 3000 (mg/kg), selenium 100 (mg/kg), iodine 120 (mg/kg), organic selenium 2 (mg/kg), cobalt

100 (mg/kg), antioxidant 1000 (mg/kg).
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Table 2- Effect of experimental treatments on performance and health of weaning calves

sinlol slalos
5,Sdas Experimental treatments
Performance ali oS o) Oeelizg ot OB 0% seM P value
Control  Flax seed oil  Vitamin  Flax seed oil+vitamin

. =
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i 0is OIS O008Y) - yan 60 4e150 51320 486.50 2261 0.09
Average daily gain
St o33k 0.73 0.82 0.73 0.91 007 024
Feed efficiency
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Body temperature
Egpda 0yed 0.89 0.83 0.84 0.78 0.05 042
Fecal score

(p<0.05) b go o ime IS o )lis doliio e Bg> i3 o0 >
In each row, different letters indicate a significant difference (p<0.05).
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Table 3- Effect of experimental treatment on structural growth parameters (cm)

Lr".":’.l")'] Sloles
Sl Ly (b asil 3 Experimental treatments SEM P value
Structural growth parameters Sl obS ey ool oeelig + oS e,
Control Flax seed oil Vitamin  Flax seed oil + vitamin
. 5l
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Withers height
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Hip width
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Body barrel
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Top line
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Rump length
S sl 2.0 (CM) 10.80 11.24 11.13 11.46 0.22 0.20
Chest width
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Shoulder width
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Rump width

In each row, different letters indicate a significant difference (p<0.05).
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Table 4- Effect of experimental treatments on serum metabolites

o

by glb doial b Treatment SEM P value
Serum metabolites Jals By oweling ol gt S g,

Control  Flax seed oil  Vitamin  Flaxseed oil + vitamin
F95 97.21 99.07 87.75 88.54 3.78 0.09
Glucose (mg/dl)
Jods 84.43° 97.13® 91.65° 109.832 4503 0.00
Cholesterol (mg/dl)
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Total Protein (g/dl)
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high-density lipoprotein (HDL) (mg/dl)
Ayl 89 27.91 24.48 22.52 23.26 2.838  0.55

Triglyceride (mg/dl)
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In each row, different letters indicate a significant difference (p<0.05).
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Introduction: In most dairy farms, calves are housed individually during the milk-feeding period and will
only introduce to social groups after weaning. Individual housing can help keep calves healthy by reducing disease
transmission and incidence behavioral problems such as cross-sucking as well as providing individual feeding and
health-care of the calf. Nevertheless, individual rearing systems through lack of social contact can compromise the
welfare of the calf. Calves are social animals, thus keeping calves in groups can promote more normal social
behavior. Also, social housing results in decreased labor costs associated with calf rearing, increased solid feed
intake, weight gains, and less fear of novel social situations. Despite all the performance and behavioral advantages
in calves with social housing compared to individually housing, there are concerns about the close relationship
between calves and the risk of disease transmission. It has been reported a higher frequency of diarrhea in socially
housed calves compared with individually housed calves at week 3. Thereby the risk of morbidity and mortality
can be reduced if calves are grouped after 3 weeks of age onwards. Also, no considerable differences were
observed for social behaviors between calves housed together from birth compared with those housed together
from 3 week of life. Research is needed to establish best practices to rear the calves whilst improving the welfare,
health, and growth of dairy calves. Therefore the aim of this experiment was to investigate the effect of individual
or group housing (from 4 weeks) on performance, blood parameters, ruminal fermentation, behavior, and health
of dairy calves.

Materials and Methods: A total of 32 Holstein calves were separated from their dams immediately after birth,
weighed, and placed in individual pens. Then at 28 + 2 d, calves were randomly assigned to either an individual
pen (n = 16 calves, 1.5x2 m2) or group pen (4 calves/pen, n = 16 calves, 3x4 m2). All calves were offered a step-
up/step-down method of milk feeding (4, 6, 8, 6, 4, and 2 L/d) and weaned at d 63. The study finished when calves
reached 90 d of age. Feed intake was determined daily. Calves were weighed at birth, 28, 63, and 90 d of the age.
Body measurements including body length, body girth, withers height, heart girth, hip height, and hip width of the
calves were measured at the start and end of the study. Blood samples were collected at d 4 before and d 4 after
weaning for measurement of glucose, cholesterol, and BUN concentration. Behavior parameters (playing, cross-
sucking, grooming, and non-nutritive oral behavior) were monitored by visual observations of all calves at the 60
and 89 d of age for a period of 24 h. Calf health was checked every day for fecal scoring, general appearance
scoring, and respiratory scoring. Also, diarrhea and pneumonia diagnoses and treatment of calves were recorded.
On 50 and 80 d of age, ruminal fluid samples were collected from male calves for the measurement of pH and
analysis of volatile fatty acids.

Results and Discussion: There was no significant difference between housing for starter intake, total dry
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matter intake, and ADG during pre-weaning, post-weaning, and the total period of the study. Also, BW (birth, 28,
63, and 90 d) and skeletal growth (initial and final of the study) were not affected by housing. We observed no
housing effect on glucose and BUN plasma, however, cholesterol concentration was greater in individual calves
than group calves at pre- and post-weaning, which is probably related to the greater stress of individual calves than
group calves during weaning. Ruminal pH, total VFA concentration, the concentration of acetate, propionate,
butyrate, iso-butyrate, isovalerate, valerate, and acetate to propionate ratio in ruminal fluid were similar between
treatments. There was no difference between treatments for the frequency and number of days with general
appearance (score >2), diarrhea (score >3), and pneumonia, as well as medicated days for both diarrhea and
pneumonia during the pre-weaning, post-weaning, and total period of the experiment, indicating that calves, in
general, were healthy. These results are probably attributed to good management of colostrum feeding, bedding,
hygiene, regular health monitoring and disease diagnosis, and small group size. In the current study, non-nutritive
oral behaviors were greater in individual calves than group calves during pre-weaning. However, cross-sucking,
grooming, and playing activities were greater in group calves than individual calves during pre-weaning. During
post-weaning, behaviors were not affected by housing. Behavioral results show that group housing improves the
welfare of calves at weaning.

Conclusion: In general, the results showed that type of housing (group or individual) did not affect
performance, rumen fermentation, and health of calves. While group housing can lead to improving the welfare of
calves (increase the play and grooming, and decrease the non-nutritive oral behaviors).We suggested that calves
can be grouped in good health if housing is properly managed.

Keywords: Calves, Group, Housing, Individual, Performance, Welfare.
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Table 1- Effects of individual or group housing on starter intake, dry matter intake (DMI), body weight (BW), and average
daily gain (ADG) in dairy calves during pre- and postweaning

L31P%]
Treat ‘ P-value
reatments SEM!

e T Slos wian ade X )lo.s
Individual Group Treat week Treat x week

(53,/p.5) 0l S1yss o
Starter intake (g/d)

xS ) 42 257 262 33.3 0.35 <0.01 0.26
Preweaning

S J 2345 2607 99.6 0.11 <0.01 0.38
Postweaning

wR 900 984 41.0 0.20 <0.01 0.26
Total period

(13 5) S5 ole e

DMI (g/d)

S5y ) A2 1044 1049 333 0.82 <0.01 0.59
Preweaning

S5 2w 2345 2607 99.6 0.11 <0.01 0.38
Postweaning

29 S . 1444 1528 41.0 0.20 <0.01 0.51
Total period

(395 £55) 1395 139 ol

ADG (g/d)

S5 5‘_ S 585 630 29.1 0.31 <0.01 0.97
Preweaning

S5y ] = 1104 927 83.5 0.15 - -
Postweaning

09 S 758 729 371 0.99 <0.01 0.10
Total period
(P25 9kS) 0% 0js
BW (kg)

Jgs
Birth

41.2 40.6 0.45 0.39 - -

;; 53)” 515 52.8 0.88 0.34 - -

%i )3’ a 778 81.7 1.74 0.12 - -

;g 53) v 100 101 2.63 0.90 - -

3yatel slod 5 Sle
g St 03l bl g1 yud g 23] Slyed Bpuae poaime Jolis Siid o3le (b puno”
1 Standard error of the mean
2 Dry matter intake included the total consumption of starter and milk based on DM.
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Table 2- Effects of individual or group housing on structural growth of dairy
calves during initial (birth) and final (90 d) of the study

)los

(o sl (Sl Ly Treatments SEML

Structural Growth (cm) &yl
Individual

— P-value
295
Group

A )90
Heart girth
093 (sl
Initial

0592 LSLQ(UI 107
Final

Od Bes
Body barrel
0)9.) dl.\.u]
Initial

)92 dl'@("] 132
Final

o Jgb
Body length
093 (sl
Initial

213> S 64.2
Final

Gud gl
Hip height
5)53 dl,\;’.,l
Initial

0590 L5Le("’] 08.3
Final

Gk 2y
Hip width
5)53 dl,\;’.,l
Initial

2 e 23.2
Final

oS i gl
Wither height
090 (gl
Initial

29 Sl 95.1
Final

80.6

81.1

474

81.4

17.6

80.1

79.6 0.55 0.24

107 1.05 0.94

81.6 0.54 0.50

131 1.66 0.47

47.8 0.22 0.17

65.5 0.73 0.20

80.8 0.63 0.50

97.5 1.40 0.65

174 0.19 0.50

240 0.43 0.26

78.8 0.61 0.16

93.4 1.07 0.27

1 Standard error of the mean

boallugS plod (13,57 (540209)5 b g 555 b Jl gt 5 Jg (P<+/4)
b Bollao J(P>+/V4) sty dg2g bajlows opo 53 (65 ime Cgles
sdlogs )3 1) il cdllad Gl 5o s cldlas @l ol
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and Langhans, 2001; Babu et al., 2004)
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Table 3- Effects of individual or group housing on blood metabolites of dairy calves during 4 d before and after
weaning (mg/dl)

bl
S sbhamlp

Treatments

SEM? P-value

Blood metabolites il
Individual

295
Group

95

Glucose

Preweaning

S5 Jl 82.0
Postweaning

Jouds

Cholesterol

Preweaning

S35 3w 103
Postweaning

O 039X

Urea nitrogen

Preweaning

S5 195
Postweaning

87.6 3.47 0.23

75.8 2.76 0.14

112 6.39 0.03

85.7 5.56 0.04

15.8 0.82 0.75

18.1 1.10 0.31

1 Standard error of the mean
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Table 4- Effects of individual or group housing on ruminal pH and volatile fatty acids of dairy

calves during 50 d and 80 d
)los
w o el B.pH . Treatments _ SEML p_value
Ruminal pH and volatile fatty acids il P9)S
Individual Group
g oSke
Mean pH
50d 5.47 5.34 0.08 0.33
80d 5.55 5.64 0.13 0.68
(oo o) J12 0y slaad JS
Total VFA (mM)
50d 88.4 70.7 10.1 0.24
80d 95.9 103 6.47 0.48
JoeVe /s
Mol/100 mol
Sl
Acetate
50d 51.8 56.2 3.92 0.47
80d 57.6 56.4 1.95 0.66
ligngyn
Propionate
50d 35.1 28.9 3.90 0.28
80d 29.6 33.8 2.99 0.36
Butyrate
50d 10.0 104 2.74 0.71
80d 8.79 6.91 1.67 0.44
Slysggs)
Isobutyrate
50d 0.55 0.67 0.09 0.39
80d 0.75 0.45 0.16 0.15
Isovalerate
50d 0.72 1.12 0.16 0.10
80d 1.25 0.75 0.30 0.16
iyl
Valerate
50d 1.86 2.75 0.82 0.76
80d 1.97 1.68 0.12 0.13
Slgngy 4 Slil Cos
Acetate:propionate ratio
50d 1.58 1.75 0.26 0.62
80d 2.09 1.78 0.28 0.44

3yl olas Kol
1Standard error of the mean
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Table 5- Effects of individual or group housing on behavior of dairy calves during before and
after weaning (60 and 89 d, %)

)h’é)

b loss

Treatments

SEM? P-value

Behavior &dlyal

Individual

295
Group

o5 it
Playing

S5 ) S
Preweaning
S5 e
Postweaning
Jlize 8o
Cross sucking
S5y ) S
Preweaning
S e jl s
Postweaning
O sles
Grooming
S5 5 JS
Preweaning
S5 e
Postweaning
sluds e Slas cla)ls,
NNOB?

S5 J S
Preweaning
S5 3l A
Postweaning
ol S
Total chewing
xS J S
Preweaning
S5 3l A
Postweaning

2.57

3.50

0.29

0.00

4.50

3.74

3.75

1.42

23.7

415

4.76 0.39 <0.01

4.33 0.43 0.23

1.29 0.13 <0.01

0.00 - -

6.94 0.57 0.02

3.40 0.46 0.60

2.22 0.39 0.03

1.16 0.23 0.41

22.7 2.33 0.72

40.1 1.60 0.55

1 Standard error of the mean
2 Non-nutritive oral behaviors

03 e 9 395 ol Cdle plgisdr dllogS bawg g Col
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Table 6- Poisson regression for frequency and duration of diarrhea, pneumonia, and days medicated during the preweaning,

postweaning, and total period, fecal score > 3, respiratory score > 2, and general appearance (>2) during the total period in
individual- or group-housed calves

o)l
JIE Treatments SEML pvalue
Item &3yl 295
Individual Group
D05 oy oS 5ybows (sl 45 p0 o JBlas 45 ladllugS slas
Number of calves diagnosed at least once for Respiratory-tract disease
5t 51 S 5.16 7116 - -
Preweaning
5 5l o 5/16 2/16 : i
Postweaning
0 S 10/16 8/16 - -
Total period
i3 Sxlow Glayd Gde Jobo
Respiratory-tract disease duration (d/calf)
% et 31 S 1.60 1.09 0.19 0.24
Preweaning
5§ 0.48 0.46 0.36 0.94
Postweaning
vp S 2.08 1.56 0.17 0.29
Total period
(S d)lnuﬁ "JLA).) )
Respiratory-tract disease frequency
%t 5 S 0.6 0.57 0.30 0.6
Preweaning
5§ 0.36 0.20 0.42 0.40
Postweaning
vk 0.85 0.94 0.27 0.78
Total period
515 oy Jlawl sl a5pe S Jils a5 laallsS slas
Number of calves diagnosed at least once for diarrhea
5 ] 2 9/16 11/16 - -
Preweaning
S5 s ] - 0/16 0/16 - -
Postweaning
w8 10/16 11/16 - -
Total period
Jlel (lon Gloyd e Jobo
Diarrhea disease duration (d/calf)
5 J U2 3.89 421 0.10 0.66
Preweaning
5 2 0.00 0.00 - -
Postweaning
29 S 3.84 3.79 0.12 0.93

Total period
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Diarrhea disease frequency
555} S 0.96 0.92 0.27 0.91
Preweaning
S 0.00 0.00 - ;
Postweaning
R 0.85 0.94 0.27 0.78
Total period
S9092 9 Jwl sl oloyy cod slajgy JS
Total days medicated 2
555} S 5.48 5.30 0.10 0.82
Preweaning
2555 J S 0.48 0.46 0.36 0.94
Postweaning
o S 5.92 5.35 0.10 0.50
Total period
39V2 s jsSul o olajy, Shas 3.86 418 0.12 0.66
Fecal score > 3, d
35 V2 (ol jgl o5 2l s 2.37 1.85 0.16 0.33
Respiratory score > 2, d
39725, pl o5 plajs) das 462 5.29 0.11 0.42

General appearance score > 2, d

! Standard error of the mean
2 Medicated days for both diarrhea and pneumonia

rdlogS b awlis 1 29,5 ballusS cods Coundy
2 il dlogs Jlez) Wog)S ol (139 Sa98 & Sl oo (5313l
SN yiman g allosS o (sl (SIS (slad nals jlasl ps
Cod (jo) BV ) 0 2 3 000 (5SS slrallogS oy o5
(Svensson and Liberg, 2006) )Koa g jgucguw -39 02l
2 il i b ballesS o o5 oled 45 53,5 3158
095 plw Uil g dlweS o (gljlay dgamee lad il jlasl

23,5 (S S )low jop s il 4 xie Al

IS (8 35 4o

O N adllegS (3,5 (gaheg)S oS b (LS bt (IS b

adllogS Codlo g oSl o5 0 Shos p (ol (Sain Joa
Slgi o (S)lg e 0)95 )3 ellugS (gaog)S a8 Jb 5 3yl
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051 392 S8 cemalio Caligy cellingS i oo g oS
9 38des p (it Sl g ) LadllogS Gl e canlio w8 5 09,5
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2295 9 il sdlogs ol Cundg 4 bgje @l

Sladd 2laa )5 byl (615 ixe gl ol 045 03 )9 5 Joa
slagley 59 (Saeons 9 Jlawl sbisilon glopy e Jobo 4
3929 039> SS9 65 bl dm g JB slaoye 3 485 g0
aws g V'S 9880 yoSul b (slajg, dliws Cpuizmon (P>+/Y+) sl
5 il GodlugS o 2 YS (alb g s 55l L slajg)
2 2955 Gldlogs ) Glon JYL g8y 395 )b (dxe (295
(Gulliksen et al., cldllas 5y 55 (g0)yal ladlweS b dunlio
el &8 Jb >l ol )15 2009; Cobb et al., 2014)
(Kung et al., 1997; Hanninen et xsly olis |y alle mls
g5 » sdlosS ilan g8y 13 |y 5l gme wslis | al., 2003)
(Chua et al., 2002; Terre et al., 2006; sx8Ls 4o y9y i
&S Cul opl esxmolis adlie mls .Cobb et al., 2014)
{Jensen and Larsen, 2014) dlwsS ol fomed ola)sS
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Introduction: Recently, herbal additives have attracted interest for research due to their positive effects on
animal health and production. The effects of herbal derived feed additives to their effects on rumen fermentation,
gut microflora, immune system and the overall animal performance have been studied extensively and the
observed results have been attributed to their antimicrobial, anti-oxidant, anti-inflammatory, immune regulatory
and metabolic effects. Seidelitzia romarinus is one of the medicinal plants that has been used as forage in animal
feeding for a long time. Although the nutritional values of halophytes such as S. rosmarinus are relatively good,
they make palatable forage when mixed with other pasture plants. In addition, S. rosmarinus has some medicinal
effects and used for the treatment of some diseases based on its antimicrobial and anti-oxidative effects. In
traditional medicine, S. rosmarinus had been used extensively to attenuate the uterus problems after parturition
especially for metritis prevention and treatment. Due to lack of any scientific evidences on the effects of S.
rosmarinus on productive and reproductive performance of fresh cows, the aim of this study was to investigate
the effect of Seidelitzia rosmarinus decoction on production and reproduction performance of fresh Holstein
dairy cows.

Materials and Methods: One hundred post-parturient Holstein dairy cows were allocated randomly to
experimental treatments from their parturition day in a completely randomized design. The experimental groups
were 1) control cows and 2) the cows that received the decoction of 500 grams S. rosmarinus for first 3 days
after parturition. Milk yield and composition were recorded monthly for five months after parturition.
Reproductive performance including conception rate, service per conception and metritis incidence were
recorded for three months after parturition. In addition, a blood sampling was done from all cows on day 12 after
parturition. All animals were examined at 3-week intervals by rectal palpation until spontaneous estrus. Artificial
insemination (Al) was performed by an experienced inseminator with frozen—thawed semen 12 to 18 hours after
observed standing estrus and pregnancy was determined using ultrasonography between day 40 and 48 after
insemination.

Results and Discussion: Milk production and composition of cows were not affected significantly by
drinking S. rosmarinus decoction. The decoction of S. rosmarinus had positive effect on reproduction
performance, so conception percentage of cows with lower than 100 days in milk and 100 to 200 days in milk
increased when compared to control cows. Percentage of pregnant cows with 1 to 2 services per conception was
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higher for medical herb group. Percentage of cows with normal uterus in the decoction received group was
higher than control cows, 70 % versus 50.14 %, respectively. Incidence of metritis decreased in cows received S.
rosmarinus decoction (20 % versus 31.42 %, respectively). The observed effects from the S. rosmarinus
decoction may be attributed to the antimicrobial effects of S. rosmarinus that prevented from new uterine
infections or treated some sub-clinical metritisand therefore resulted in healthier uterine and better reproductive
performance. Concentrations of blood glucose and non-esterified fatty acids were affected by drinking S.
rosmarinus decoction so, the decoction received cows had higher glucose and lower non-esterified fatty acids
levels. These blood parameters are the indicators of overall energy status of the cow and the observed results
shoes that cows received S. rosmarinus had better energy status. Concentrations of blood cholesterol,
triglyceride, total protein, albumin, urea, and beta hydroxy butyrate and blood enzyme activities including
aspartate amino transferase and alkaline phosphatase were not influenced by drinking the herbal decoction.

Conclusion: The results proposed that S. rosmarinus decoction may have positive effects on reproductive
performance of fresh Holstein dairy cows.

Keywords: Metrit, Milk production, Post-parturient cow, Pregnant cows.
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Table 1- Ingredients and chemical analysis of pre- and post-parturition diets
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Table 2- Effect of Seidelitzia rosmarinus decoction on production performance of fresh Holstein dairy cows
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Table 3- Effect of Seidelitzia rosmarinus decoction on reproductive performance of fresh Holstein dairy cows
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Table 4- Effect of Seidelitzia rosmarinus decoction on blood parameters of fresh Holstein dairy cows
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Introduction: Halophytes are plants with ability to survive in saline and alkaline soils and are drought
resistant. In many areas of the world, native and introduced halophytes are forage resources, especially for
sustaining grazing livestock when other feeds are scarce. Iran is a typical country of wide deserts and saline
ecosystems and halophytes plays a major role in the halophytic and xerophytic vegetation of Iran. kochia is a
drought-resistant annual plant that its cultivation is increasing in Iran. Due to the possibility of irrigating this
plant with saline water, it can play an important role in providing the required feed to livestock in areas with
saline soil and water by producing significant grains with high protein content. The aim of this study was to
investigate effect of different levels of kochia seed in high concentrate diets on rumen fermentation.

Materials and Methods: Dietary treatments included control diet (no kochia seed) and three diets levels
containing 10, 20 and 30 % of ration DM kochia seed. In all treatments, soybean meal and wheat bran in the diet
were substituted with kochia seed. Gas production and dual-flow continuous culture system were used in this
study. In the gas production test, treatments arranged as complete randomized design. The amount of gas
produced in the samples was recorded at different hours after incubation and the parameters of gas production,
organic matter digestibility and metabolic energy were calculated. In the second experiment, eight dual-flow
continuous culture fermenters (1320 ml) were used in two periods (7 days adaptation, 3 days sampling). In each
period, fermenters were randomly assigned to treatments. Temperature (38.5°C) and liquid and (10%/h) solid
(5%/h) dilution rates were kept constant in the fermenters. Anaerobic conditions were maintained by the infusion
of N2 at a rate of 40ml/min. Treatments were randomly assigned to fermenters. Fermenters were fed daily with
97 g dry matter. During sampling days, collection vessels were maintained at 4°C to impede microbial action.
Solid and liquid effluents were mixed and homogenized for 1 min, and a 500ml sample was removed via
aspiration. Upon completion of each period, effluent from the 3 days of sampling was composited and mixed
within fermenter and homogenized for 1 min. Subsamples were taken for total N, ammonia-N, and VFA
analyses. Data were analyzed using the GLM procedure of SAS. Fermenter and period were considered random
effects. Comparisons between treatments were completed with Tukey’s test. Effects were considered significant
at P<0.05.

Results and Discussion: Inclusion of kochia seed in the diet increased gas production potential and amount
of produced gas compared to the control diet. Increasing levels of kochia seed in the diet linearly increased
metabolizable energy, organic matter digestibility and short chain fatty acid production. Low lignin content and
high hemicellulose digestibility could be the main reasons behind higher metabolizable energy and organic
matter digestibility observed in kochia containing diets. The observed increase in gas production potential as
well as the volume of produced gas in kochia seed containing diets also supports that this feedstuff does not
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contain antinutritional factors with antimicrobial properties or the amount of these compounds in the grain is not
significant. In the dual flow continuous culture study, dry matter digestibility linearly increased with increasing
levels of kochia seed in the diet. Organic matter digestibility tended to increase using kochia seed in the diet (P
=0.08). An increase in protein digestibility observed in treatments containing 20 and 30 % kochia seed compared
to other treatments. Total VFA concentration increased linearly in diets containing kochia seed (P = 0.01). This
finding could be the result of higher organic matter digestibility in kochia seed containing diets. Also, it has been
suggested that higher rumen fiber digestibility or partial replacement of starch with a digestible cell wall can
increase the total VFA concentration by increasing the population of fiber-degrading bacteria, a mechanism that
is especially important in high-concentrate diets. Average ammonia nitrogen concentration, the concentration
before feeding and 2 hours after feeding decreased in kochia containing diets compared to control diet. Despite
the increase in crude protein digestibility in diets containing 20 and 30% kochia seed, the average ammonia
nitrogen concentration in these treatments was lower compared to the control treatment. This finding can be the
result of higher use of ammonia nitrogen in these treatments. The higher digestibility of dry matter and the
tendency to increase the digestibility of organic matter by increasing level of kochia seed in the diet could
support this idea.

Conclusion: The results of this study showed that using kochia seed in the diet up to 30% of ration dry
matter could support optimal rumen fermentation. Due to the low water requirement and the ability of kochia
plant to grow in saline soils on the one hand and the desirable energy and protein content of kochia seeds on the
other hand, this grain can be used as a suitable option to meet part of the feed needed for ruminants in saline
areas. Limited information is available and more in vivo research is needed in this area.

Keywords: Fermentation Characteristics, Halophytes, High concentrate diet, Kochia seed, Nutritional value.
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1 Contained per kilogram of supplement: 600,000 IU of vitamin A, 200,000 1U of vitamin D, 2000 IU of vitamin E, 2500 mg of antioxidant, 195 g of

Ca, 80 g of P, 21000 mg of Mg, 2200 mg of Mn, 3000 mg of Fe, 300 mg of Cu, 300 mg of Zn, 100 mg of Co, 12 mg of |, and 1.1 mg of Se."

2NFC = 100 — (CP + EE + Ash + NDF)
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Table 2- Gas production parameters of diets containing different levels of kochia seed
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LSEM: Standaed error of means,

b Means within a row with different superscripts are significantly different (P < 0.05).
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Figure 1- The effect of diets containing different levels of kochia seed on gas production process
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Table 3- Digestibility of experimental diets containing different levels of kochia seed in continuous culture
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LSEM: Standaed error of means,

b Means within a row with different superscripts are significantly different (P < 0.05).
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Table 4- Effects of experimental diets containing different levels of kochia seed on total and individual volatile fatty acids (VFA) in
continuous culture
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Parameters 0 10 20 0 Linear ~ Quadratic
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Total VFA ( mM)
JULRSICp{LXwN
VFA (mol/100 mol)
Sl 56.3 54.1 53.2 535 1.39 0.21 0.60 0.56
Acetate
“g*"’%”*f 29.5 32.1 30.9 31.2 0.63 0.014 0.17 0.63
Propionate
Sy 12.7 12.3 145 13.9 1.00 0.45 0.09 0.45
Butyrate
<2l 1.45 150 1.40 1.35 0.31 0.98 0.79 0.88
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Seigug ] S 1.91 1.69 1.72 171  0.075 0.12 0.30 0.75

Acetate/propionate

1SEM: Standaed error of means,

Ao Sile 3, (sls :SEM
(P 1+0) 35yl o me MS] (gll il dlia pu By (lyls lael s, o 2 3P

b Means within a row with different superscripts are significantly different (P < 0.05).

Table 5- Effects of experimental diets containing different levels of kochia seed on ruminal ammonia N concentration in continuous

culture

R 0y Suid 0dle ) LubeS” dild duo .
Hwol:r % of kochia seed in DM of diet SEM" P-value Lﬁ;r Ql’;a;;;c

0 10 20 30
0 8.132 7.14 2 6.752 5.76° 0.61 0.01 0.01 0.99
2 1452 12.1° 10.6° 11.5° 0.98 0.01 0.06 0.04
4 17.0 14.6 13.9 12.9 1.28 0.19 0.04 0.60
6 12.9 14.4 11.4 12.1 1.69 0.64 0.49 0.81
8 11.1 10.9 10.1 11.9 1.16 0.34 0.43 0.11
Sk 12.72 11.8%® 106° 10.8° 0.57 0.03 0.005 0.16
Average

L SEM: Standaed error of means,
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ab Means within a row with different superscripts are significantly different (P < 0.05).
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Introduction: Corn silage is a major source of forage for ruminants, which provides a higher energy level
compared to other forages. But it is susceptible to aerobic deterioration, because yeasts utilize the lactic acid,
produced by lactic acid bacteria, as a source of energy. Thus, silages become a favor environment for the growth
of mold and bacteria. The susceptibility of a silage to the aerobic deterioration is an important factor since it is
directly related to its quality and nutritive value. When silage is exposed to air, increase of temperature and pH
may occur, resulting in soluble carbohydrates loss and fermentation of the products of microbial metabolism,
reducing its quality. Aerobic stability is an important feature in the evaluation of corn silage quality. Researchers
reports that the use of lactic acid bacteria can improve fermentation and aerobic stability of silage. This study
aimed to investigate the changes in the chemical compositions and concentration of fermentation end products
that occur in corn silages with or without microbial inoculants during aerobic exposure and to select bacterial
strains that can improve the aerobic stability after silo opening.

Materials and Methods: This study was conducted to select lactic acid bacteria (LAB) strains isolated from
corn silage, the intestinal contents of broilers, laying hens, Turkey, Ostrich and assess their effects on the quality
and aerobic stability of maize silage. The LAB strains were inoculated into aqueous extract obtained from maize
to evaluate their production of metabolites, pH reduction and antimicrobial activity. One hundred and twenty-
one strains were isolated from various sources in the Laboratory, which all isolates were considered to be LAB
as determined by Gram-stain appearance, catalase test and lactic acid productivity. Analysis of the 16S rDNA
sequence of representative strains was used to confirm the presence of the predominant groups. The sequences
from the various LAB isolates showed high degrees of similarity to those of the GenBank type strains between
99% and 100%. Five LAB strains that showed the best results were assessed in experimental silos. All
treatments were ensiled in laboratory-scale silos for 105 days, and then subjected to an aerobic stability test for 8
days. Silage samples were collected at 0, 4 and 8 days after aerobic exposure to determinate the changes in the
chemical compositions, products of fermentation, and to evaluate the silages microbial changes to determine the
aerobic deterioration. Data in the experimental design, after opening the silos, were analyzed in a completely
randomized design with nine replicates by GLM procedure of SAS software. In aerobic conditions, the data were
analyzed as repeated measures in time. The data were analyzed in a completely randomized design by GLM
procedure of SAS software. Variance analysis and multiple comparisons of data were performed using the GLM
procedure of and the means were separated by Tukey’s test.

Results and Discussion: The results indicated that after 105 days of conservation, all silages had good
fermentation characteristics with low pH (<3.80) and ethanol concentration and high lactic acid contents
(P<0.01). A linear decrease in pH values and water-soluble carbohydrates contents were observed. Addition of
lactic acid bacteria, increased acetic acid, but decreased ethanol contents of inoculated silages compared to the
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control (P<0.01). Across treatments, there were significant differences in the yeast populations (P<0.01). The
population of yeasts which was initially high in the fresh forage (5.57 log cfu g™* forage) before ensiling and a
drastic reduction in the numbers of yeasts was observed in all silages throughout the experiment. The addition
Lactobacillus Fermentum resulted in a higher concentration of acetic acid and reduced populations of yeasts in
silage compared to the other silage treatments, and a lower ethanol concentration in the silage (P<0.01). The
strains tested were able to modify the fermentative and chemical parameters and the populations of yeasts of
silage after aerobic exposure. Aerobic stability of corn silages was associated with high acetic acid and
reduction the populations of yeasts. all Lactobacillus strains promoted an increase in aerobic stability of silage.
Addition of lactic acid bacteria, further improved silage aerobic stability with more acetic acid production and
reduction the populations of yeasts (P<0.01). After 8 days of aerobic exposure, inoculated silage with
Lactobacillus Fermentum remained stable, but the control silage deteriorated as indicated by a reduction in lactic
acid and an increase in pH, and numbers of yeast (P<0.01). These results proved the advantage of microbial
inoculation. The best Lactobacillus strains is Lactobacillus Fermentum because it provides more stable pH,
production higher acetic acid, higher reduction of yeasts and filamentous fungi in maize silage, thereby
decreasing the aerobic deterioration by these microorganisms.

Conclusion: The results showed that application of inoculants is recommended because it promoted higher
production of acetic acid, reducing the populations of yeast and filamentous fungi, a more stable pH and,
therefore, improving the aerobic stability of silages. The best inoculation is Lactobacillus Fermentum because it
provides higher reduction of yeast and filamentous fungi in maize silage, thereby decreasing the aerobic
deterioration by these microorganisms. The Lactobacillus Fermentum strain show the best results in relation to
silage aerobic stability.

Keywords: Aerobic deterioration, Fermentation products, Aerobic stability, Filamentous fungi, Yeasts



olnl olo pole Sleddghy 4 pid
Homepage: https://ijasr.um.ac.ir/

«.’:)Z'w’:ézu

;...Jh:' ‘9}; Jlas
Hedd o SN dewsl (6550 b Glamlior b ol mdls 53 e 5152 510G
=In0 @b

EY O P P T T BAPPR VAT WA
VR4V NP 8 s b

VB /AN s S5k s

VF oo/ A/Y gJ:’f.'..Ll @)U

3o b SaSY sl (6L s claalis b ok gdli )3 50w (gilan (oylub L (VoY) 5 (gude g (g pin ey o ghomxald]
XOANYVY (N ool o pole (clo jingsy alises alio

LRV

Foad L SusY sl 638k ol QLal ol adllae | Bun cund ©)5 Mo catS b)) 3 ot slaSiy I siler )k
Ol ) 38, 5l S 9l 9 )3 e ilon ()l j e ol @l 31 2Ll 5 ses G Shs gk ekl L il gle
15 oyl 6l ecidizee e ) o L (SSYtel (6L sladslin 303 Iob o pmo 5 (55,5 )8 Lo $lies 20 1l 5 Loy
s I olRilojl (5 alises wlie | i VWY L5 il )3 adgle ) odel camday ol o)las )3 (og,5uers culled g PH ials dacdglie
oS Gilise coals g 5 oolizal L clang S jsin sl el odled ot DNA Logisn, 168 g Lulow ¢ 4550
oo &S SVl glag S alis gy ol lis o Vee 90 Calud b 5 SSb g slaaslin 4 oYL calud sy gl S8
)5 )8 lgn syl el € g Cutin (b (s 505 slow (oilo] (slaslis )3 5, V10 5 gl @5 adgle 4 it (L5 1) s
i) 5 a3 sloodygld liand LS 5 10 Slyeds e Sl lom (om0 ) (85 118 5l g Sy e g oy ko > s (sladiges
5 (VA= 51 y2e8) by PH e b b 10059 (gl 1a5Mis dam o 0l (Ui gults 350 (5 )glan (s3lgm dlud (s sl (9,50 Slys
Sk Rl el bale plad g oo b jedte Cumex (il g Sl bl 35 YU b )3 P glgn (5)luky s gl o clale
5 5 PH el 5 05 potiofd uplaobsisy (piylofl calia oyt 25 Sl (9)Se gl Cojo b ol iad &5 s (5lsn
ohelS (gjlem olud 35 g 08 8L salie (l b ead il &5 S 53 b jesie Cumen 1 g3Vl ShalS (Sl sl it Ay
Lab

b yosts ¢ ezt OV guases o glaii sz, «sjlom sl ¢ gilen (5)lub :d.\cls dlibb)‘s

lpl oliile S gl ol (55ygliS” (cwdine g pole 0aSiily (ol sl 09,5 cpld i (35 (ggrmtly -
Ol eobiile S sl ol «(55ygliS” (pwdine g pole 0aSiily (ol pgle 09,5 Lol =¥
Ol cohten b Jegs sl (655ltS 2aSuily ¢ ol pole 09,8 ¢jlutilsy —¥
(Email: hozhabri@razi.ac.ir (] e 0 kuny 5 — )
DOI: 10.22067/ijasr.2021.68168.1003



https://ijasr.um.ac.ir/
https://doi.org/10.22067/ijasr.2021.68168.1003

1Fe) 3l ¥ ooylous OF wdo (4 1l cols polke (gledidghy dy i veY

b lg o leMbl -l ccidiis )y Ll dgamte SN (gilon
s 538 50 5l e s (55585l (e 3 1 g See ()
Sle syhnk 259l pelaieas addllas pl el S Jips
g 4 plomil SCaSY a il slas S L ol dli @) M
aglye PSR ) (29,50 9 (bond oS 5 3 ClydS (pizren

3,5 ey Silge

W g, g g

oS_isls s pole 09,8 (sLmolSinlej] > inlajl

SSY il slag S (5 5lelan g s (Y

@L;e /‘J M\/ J.,,w] d)‘fl—’ L;Lm\_g.].\; L;)‘L»IA? 9 WAL
(S OIS0 55 Lng e 0dg) Slogioma o3 Dlp) cilio
23 el 5 sy & (Exed 9 (gelbsn

P9y b SCY sl (6581 sl (ilolie 5 cuis
Avila et Avila et al., 2009;) o ,LSen 5 Mgl Lawgs oais 1|
Uy SoaSY dl i ge clneSLs s plool (al., 2014
sl Tl )l pl BT S baome 1 oolital b (s3lom e (ymmilisSC!
(4o +/¥) dpel RglSams g (30> /1) S g)0m Cpeituns
b la i gy g5y adbud) oSl LIS Nud culs
g lad hled T S saimd LS sy Yoo iSlas B Y JBlas
Blal jobody cogd CulsS b g 3)dke sl IS ol slas iy
5 Basd gl lolis gl 5 oIS e (sl IS K,
5 Syl bl 3 ol )Tl mls S L e 90 Iioes
b SO el YF oy ol 5 il a0 Y slod 13 (g5lsn o

o Baome i s g Sl laalis 5ud 435Sl (gjlon o
Soe slasyr 9y ol )l pl ST by i (gilopalls
sy glwpalls gl S5 cpl Nad culS sy culS b

o e 35 e sl e s s5ne CaSila slady) 4 S
3y S il am d Yo gl 3 el YF Gaedy ¢ Jditio ol )]
09% 48l 13 g ond Lals cladlis ol I B05 (6)IeS
53 b (V/4) s ¥+ JgyalS Jyrbos b ol 35 e
WD 033 (gdm S g2 (sl DS Bl x> A+ gleo
ol o iSL s gl ol )S5 sla gy b Gllas

2-- De Man Rogosa Sharpe Agar (MRS Agar)
3- Colony forming units (CFU)
4- De Man Rogosa Sharpe Broth (MRS Broth)

dodo

sl Uhgy e 9 pare Silwopdd gy S (35 shew
J(Fabiszewska et al., 2019) cul (gladgle &Y pame (6)l0SS
S (e i 1y (gdin dlge 5 03,5 o 1) (29,50 pudplie 0
Siled dlud 4 S Camlus < Jls ] L (Santos et al., 2013)
o e o5 g cutS b owdians b3 |5 ccanl cogo Jole
(Avila et al., 2012) 5 s
LS e polyd Laadsle plo b anslie )5 1) 65Vl (55l daw
Slud &y op )5 (slod 1> osaday «yd o (Lee et al., 2019)

Ja_wy W) J.Jy MY .\m)‘ )l Lm)w I)J) ol u»l.w d)|9-°’
S o ol (65,51 aie plyiedr NSV sl sl 8L
slacluag S YU clale ( 8,b ;| (Basso et al., 2012)
M eyl by (Lee et al., 2019) 555 oo baddgle plu b duslio
2 Ny Juis s Sl 5 eSS 455 (sl (pelis oo 4
J(Basso et al., 2012) .S o M5 b cutS b (65w s
9 & M Sl el (sl ot Jole wsilsn oyl
5 ()8 K8 sloygunl (oS Hlade b gt (gdne 03l S wal;
eSS g Lo yoses coliaw 10,5 5L 5l s vl cows S5
ui:.:blf el omb djl}m d)b..;.l,.{ M@ Ay 5 s uJT sl

(Lee etal., 2019) 545 o &) M olie j55,] g eslawl
R 00D < a0 9

slr ey BB 29w S5 o Pl 5lgp 50k gm0 cnlnlu
(Lee et al., 2019; Ranjit and Kung, sl awsl Bass'ly

2000)
odaiwsl P (53l 50k gm0 sl b5 slady, Sl
las Sl eslatwl as wsled, S (5155 divee (a0l
A Gl s silgn 5)lk 5 30058 Sl oo SISVl
oalawl ¢ plply [(Ranjit and Kung, 2000; Lee et al., 2019)
4SS al slas S gols (9yShe sl 54580
L Setl sladwl a g an b8 SCasY aul Wy pogMle
5 sy o) el 5 4y Jlae 5> s Signgn
ol 3 (il Ol canl (Sae g Wit 5550 L jese
Wle (029,500 A5y 4y bgype cleMb| (Avila et al., 2012) s
atelye pLSn 53 LSS g Lo jose « SV sl slas 8L

1- Lactic Acid Bacteria (LAB)



YAV i saz glaalan b o giili @b 3w (55158 6 )l oo Keng (sooxald]

S5l gl U5 (orizmen dacglio 1 5 PH e )

A8 plogl e oaiiSawlb 5 i)l Ghlasle o) 4, )
@S s ] (Saarisalo et al., 2007; Santos et al., 2013)
ol 5o 0 PH polas idlS Jotwe Jol dayd 50 S8 sl

2 S pi a8 SLY awl ea Sy sl oy
P el g il oYL S S g rizmen 9 PH ialS
sl g DLl addg She wogllaels llasle ) e tale]]
odla il b cdry Al yo )3 128,85 J18 Ly 0y50 (JeSge clelllas
755 5 Lo ySLIDNA gzl Jole ( Jsd50 sla by,
pLosil7ila sy (sloyas (Sly gy s e gl el DNA
wdd ol g (il (8L slbalin) 8L slbahs s
boli DNA JIgies b (aBtlof] slaghos 53 (2l sl
s Lo gjlouals 5 snilis celacs,St DNA gl scl 545
0db oy slayby) 3k 0ud gl )5l DNA 15« yrizren
95l 5 (Santos et al., 2013) )lSen g Lugilaw bwg
L Lo, DNA .. plool (Silva et al., 2018) -, San
il GLaDNA cbale 1 gl sl ¥ g )bs S ;) oozl
2585 )8 oy 90 Mgl (il Sl odlinl L ons
oSy plosl (gl a5 0, 33 01, 8 il a3 -V glod
&S b SoLge i olSiws SIDNA 285 g 5l oy slo e
00888 ailate .05 odliil (el S grole B y5ul) gy
o ey slo o L2iSly bwgs 16SIDNA o5 Jlys
lolid gl poges sloS3El a5 PCR )l IS
slayS5lel b exlanl S Yol saiS e la Sl als
#9392 165 S35 89 0 cagae (sl yS3lel odlainl 390
S U ot jlaily (gloyos; 28Ty &Y guameo 1535 RNA
165 S__ig,59ys oos—ae sl S5k 5l ookl L, PCR
PO27F (50- DNA S N
1492R (50-  GAGTTTGATCCTGGCTCA-30)
Silva_et al.,, )i s ACCTTGTTACGACTT-30)
aiuai (¢l odal Canddy jlye b (glo sy STy Jguaxe (2018
€S b gl g g Jlo)) 098 le €808 IS
U edlgn ey bug gl e a5glS g Jg ad g
i e s sl ] e 590 yiSu g odmlie VIV Liolyg
15 55250 eln o5 Uy g 3)ls ey 1] alusgay 00 ol

6- Polymerase Chain Reaction (PCR)

7- Wizard_ Genomic DNA Purification kit, Promega,
Madison, WI, USA

8- Thermo Scientific 2000, Waltham, MA, USA

9- Macrogen (Seoul, South Korea)

10- BioEdite

11- Basic Local Alignment Search Tool (BLAST)

slaceid 5 (S5sddge Slogas anang L Lo s
Avila et Avila et al., 2009; Pang et al., 2011;) KLl
3l e yp SVl 0aiS e slas SU olgea (al., 2014
u«dbl_f My (owyp d‘); L LD |J> 0D )f.l o C-’L*-"
sddlis ola o SL aolis dac Jolio s o PH Hlads j»
sladole Cyd oS 5l eas A uj o lac ;3 (Lg).Sb L;lm:\;.b.;)
Bicssbon Ol sy 1) 5l 68l 5o ol 2l 5 60 il
Saarisalo et al., 2007; Santos ) &i oL, Mo 00 0wld 4
Slacsy e iShs seanls pa daome ¢S jl o J(et al., 2013
g5 Jobo )3 oty Sl olSis b a8 (5, Sosll 3o o
PH (s Sojlasl (gl T Jluzos jepH s obj)) yagil S+
Gl YL LS L mle B8 gleg,S ol jl g ab oalitul
5 Suwl sladn! ( SuSYal slacdplio Mg s ¢ 4500
a8 odlatwl Jliosplagn 9 JpU! ladSUl owiznes «Signg 0
5l wleaslis (Santos et al., 2013; Avila et al., 2014)
15y 1 xS sdr 3 Ll Ul (o sl cishs (L 58]
8,5 )58 25yl 3590 oS als g Lisslen ol )
(Santos et al., 2013) )L Sen 5 wsilaw bwg ol Cauogs
ATV lod o el YF e g osds Jd g cuiS [
i p 8Pl yiwslS saldn cliwlay Wb 4SSl ol,S Sl
Joy Cetip Sdedsy (gilon o )l S Gilgre kulpd cos oS
o)lias b ste )3 i Lag)ls o jese sladisS .ab 435Sl
et 28150 S o unjiu Lo S 5l gt etk
)] r°‘ S s PRICR) ol KasY sl dl.had);'fl.g Gl
5 S base 3,5 lo e )3 ¥e slod b sl YF Sty ol

bl 5y by 51 o)kl gmmilwgm ()] 5l s 50 2395
oylocs 30kl by g ers o3lel iglel o oS asls ¢ e lons
(e o (sl (8 V0 A Ly ) 4 5o ol -
Alwgan SLSY awl glag Sk ad, @S Jlb > il dulis
dS WV A L ) 03K oo ) 0jloud 3ol | duslio

J(Santos et al., 2013) i 3laikewl (i) Lo o sljla

oselS wdy obs)l wlely oL SL claahs Cbl i

1- VARIAN, Caryl00 UV-Vis spectrophotometer,
Australia

2- JENWAY, 350 pH meter manual, UK.

3- High-Performance Liquid Chromatography (HPLC,
Shimadzu model LC-10Ai)

4- Yeast Extract Peptone Glucose (YEPG) Medium

5- Potato Dextrose Agar (PDA)
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Tablel- Isolates, source isolation, and molecular identification lactic acid bacteria strains isolated from various

leylas Slolis ae BLAST ;s &y o NCBI ;s x5 cals doy
Isolate Isolation Source BLAST alignment NCBI'accession No.  Similarity (%)
Y gl &3 $ s el oslealgisY LC145560.1 99
Strain 2 Corn Silage Lactobacillus Panis (LP)

Y gls 565 s pe 039, Slgie ol JoslawlsSY LT852760.1 100
Strain7 Intestinal contents of Broilers Lactobacillus salivarius (LS)

W s &3 5w oeeiSY (o] sS 3yt KY549392.1 99
Strain 11 Corn Silage Pedicoccus acidilatici (PA)

V5 alis SIS w55 g yo 039, ilgia psiiand uslwlesY GQ231445.1 100
Strain 16 Intestinal contents of laying hens Lactobacillus fermentum (LF)

A als &y 039y Slgia pald 0353551 KY682304.1 100
Strain 19 Intestinal contents of Ostrich Enterococcus faecium (EF)

55955590 Ml o 35 0 el )

!National Center for Biotechnology Information (http://www.ncbi.nlm.nih.gov/)
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1- Tmax: Maximum Temperature Reached (°C)

2- TMT: Time spent to reach Maximum Temperature
(hours)

3- AS: Aerobic Stability (AS)
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Table 2- Chemical and microbialo composition of maize before ensiling

L yukio oSSke
Variables Average
pH 5.20
(o35 agle p)S5LS 12 p5) Sis o3l 350.02
Dry matter (g/kg of fresh matter) '
(“g""“> odlo )55k 2 Wy (S (}“) $AL cud )l 210.00
Baffering capacity * (mEg/kg of dry matter)

707 e yS 35.39

Fermentation coefficient (FC) 2

(Sezs 0olo p)S5kS” 12 £)5) (pleowd oS 5
Chemical composition (g/kg of dry matter)

Water-soluble carbohydrates (WSC)

S oyl 5D ol LI 480.00
Neutral detergent fiber (NDF)

8 3ol ol g yd J9l:>mb N 265.00
Acid detergent fiber '

P 0Bsn 80.04

Crude protein

()l g adsle 3 0ud B)led (09)Sue e (S) (29,50 Cumar
Microbial population (log cfu/g of forage)
Sl SISY gl g S

. . . 5.73
Lactic acid bacteria (LAB)
S 5.57
Yeasts
g, 3.20
Molds

5 ¥ jlasgle Sas osle p S ok o PH by el 5L 3y90 Jloys +/¥ 29w ¥y (STilee (polol )
FC= DM%+8WSC/BC (Addah et al., 2011) =56 cuys "
sl 0} dgle )5 o (glil 4 (ol S5 oy 028 s r 29,5 (il S g 2Bl (0 Sl 03bo £ SLS 3 £ sy (pliand (gl 03>
! Expressed as mEq of 0.2 N NaOH required to raise pH of 1 kg (DM) of forage from 4 to 6.

2 Co-efficient of fermentation:FC= DM%+8WSC/BC (Addah et al., 2011).
Chemical data are in g/kg dry matter (DM), and microbial composition is in log colony-forming units (cfu)/g of fresh forage.
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Avila et al., 2010; Nkosi et al., 2011; Santos et al., )
.(2013; Santos et al., 2016; ;Lee et al., 2019
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Table 3- Dynamics of temperature during aerobic exposure of corn silages without inoculants and inoculated with
strains of lactic acid bacteria (LAB)

v

- doxiul 8
iele)] sloled bos alsdl 5 Jom lud Jom ol
Experimental Treaments! >RSP Ly ST ST IR
Rate (°C/h) AD (°C) AS (h)
Control 0.1442 15502 72.00 ¢
LP 0.063 11.00°b 117.00 ¢
LS 0.033¢ 8.00¢ 156.00 ©
PA 0.045¢ 10.00¢ 120.00 ¢
LF 0.026f 7.00f 196.00 2
EF 0.039¢ 9.004 120.00 ¢
SEM 0.001 0.156 0.152
P-value <0.0001 <0.0001 <0.0001

(P<0.05) caul 3 gze coglis (gl caulinol gy b ygiar y 5> laopSibo 2P

30l 55355 558 s Y5V f S Sl 3o ot il sl sl poshasiS Y s 52538 oty S
=AD {(AS) w55 (jlen (5,0l olgie 4 3, F Bl dax 3 Y j0 Led LiulEl loj =315 e dn )3 ¥ loj (el 3 3,5 Sl axy0) Loy ialjil F=p T

A5 iy lon Jol 59y A g ) gz ye glod I YL ()5 il 4 ) il (sled JiljEl ggame plgie 4 (oilsp w5
b The means within the same columns with different letter have significant difference (P < 0.05).
! Control, no additives; LP, Lactobacillus Panis; LS, Lactobacillus salivarius; PA, Pedicoccus acidilatici; LF, Lactobacillus

fermentum; EF, Enterococcus faecium.

2 Rate= temperature rise rate (°C/hour); Time 2 °C= time to raise the temperature in 2 °C defined as Aerobic Stability (AS); AD=
Aerobic deterioration was defined as the sum of the daily temperature increases (°C) above the reference temperature during the
first 8 d of aerobiosis.
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Figure 1- Maximum temperature achieved (bars) and the time required to achieve it
(black spots) for different treatments after 8 d of aerobic exposure
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Table 4- Microbial composition of corn silages without inoculants and inoculated with Lactic acid bacteria (LAB) at different
times of aerobic exposure (logiocfu/g FM)

it oo &ilen slasgy Analysis of variance®
Variable Treaments! Days of air exposure (d) Mean  SEM? (P-value)
0 4 8 T D <D
slag st
S Yo Control 8.00¢ 7.514 913 8220 0007 <0.0001 <0.0001  <0.0001
LAB
LP 8.80¢ 8.90¢ 8.97° 8.89¢
LS 8.95P 9.01° 8.81¢ 8.93°
PA 8.83¢ 8.88¢ 8.94b 8.88¢
LF 9.262 9.302 8.85¢ 9.142
EF 8.84¢ 8.90¢ 8.86¢ 8.87¢
SEM 0.017 0.008 0.013 0.007
P-value <0.0001 <0.0001 <0.0001 <0.0001
tg;:; Control 2.922 6.352 7.982 5.752 0.010 <0.0001 <0.0001 <0.0001
LP 2.11° 2.88¢ 6.21¢ 3.73¢
LS 1.57d 1.98¢ 5.93 3.16¢°
PA 2.11° 3.18° 6.53° 5.94b
LF 1.48¢ 1.65f 5.00¢ 2.71f
EF 1.98¢ 2.68d 6.16° 3.61d
SEM 0.016 0.012 0.027 0.010
P-value <0.0001 <0.0001 <0.0001 <0.0001
IL;SI‘)]ZI Control ND* 2.892 3.982 2.292 0.008 <0.0001 <0.0001 <0.0001
LP ND ND® 2.560¢ 0.850
LS ND ND®P 2.48¢ 0.83¢
PA ND ND® 2.58b 0.86°
LF ND ND® 0.004¢ 0.00¢
EF ND ND® 2.51bc 0.840
SEM 0.000 0.012 0.021 0.008
P-value ....... <0.0001 0.014 <0.0001

(P<0.05) cul I3 sime ool (sl)ls ctulitols g > b gty 5 b uSilie 2P

sl g3 55 fnsiizasd phas Y35 b S Mokl yagS5Socy £t s poslealisSY iyl posheslisSY 4 339381 930 J5S
Sk jlns oLl SEM Y
dgn (500 )3 soj) 5 e Sy T X D dsn (om0 55 clajy, 31D Gl §1T T
157 28y ) bl B it 25 dbge .5 (sl oxiled S w8 Y 5 S eai loles”
abThe means within the same columns with different letter have significant difference (P < 0.05).
! Control, no additives; LP, Lactobacillus Panis; LS, Lactobacillus salivarius; PA, Pedicoccus acidilatici; LF, Lactobacillus fermentum; EF,
Enterococcus faecium.
2 SEM, standard error of means
3T, effect of treatment; D, effect of aerobic exposure day; T x D, interaction between treatment and aerobic exposure day.
“ Not detectable, < 2.00 logycfu/g FM: ND, non-detectable (dilution 10°%).
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Table 5- Fermentation characteristics of corn silages without inoculants and inoculated with Lactic acid bacteria strains at
different times of aerobic exposure (g/kg of DM).

Lo e ol 3 5\?17: s, Analysis of variance®
Variable Treamentst! (IJD ays of air prosure (d% Mean SEM? T (P-v;lue) D
ldsbee “"*"”*\’fvsc Control 10.002 6.50¢ 2.64¢ 6.38° 0.112  <0.0001 <0.0001  <0.0001

LP 7.244 7.07% 4.64bc 6.32°¢

LS 7.78¢ 7.650 6.062 7.17°

PA 7.27¢ 6.70¢ 4.30° 6.09¢

LF 5.708 5.65¢ 5200 5.52d

EF 9.36° 9.052 5.12° 7.842

SEM 0.069 0.143 0.157 0.112

P-value <0.0001 <0.0001 <0.0001 <0.0001
MYMI Control 75.622 40.27¢ 15.29¢ 43.73¢ 0.398 <0.0001 <0.0001 <0.0001
Lactic acid

LP 75.032 73.132 19.564 55.91¢

LS 73.98% 7285 30.36° 59.06°

PA 74.90% 70.04¢ 19.444 54.79°¢

LF 71.70° 70.80 50.122 64.212

EF 73.13% 71.763¢ 22.20°¢ 55.70¢

SEM 0.786 0.520 0.085 0.398

P-value 0.010 <0.0001 <0.0001 <0.0001
“g“"“,]’\:“"_ Control 30.89¢ 15.004 7.00d 17.63¢ 0.325 <0.0001 <0.0001 <0.0001
Acetic acid

LP 37.35¢ 38.56¢ 11.51¢ 29.14¢

LS 40.66° 42.70° 14.03° 32.46°

PA 37.39¢ 38.05¢ 10.49¢ 28.64¢d

LF 50.062 52.50?2 25.012@ 42.522

EF 35.674 36.51°¢ 11.14¢ 27.774

SEM 0.408 0.759 0.293 0.325

P-value <0.0001 <0.0001 <0.0001 <0.0001
é::;nol Control 15.022 10.372 1.66° 9.022 0.160 <0.0001 <0.0001 <0.0001

LP 12.51b 7.37° 1.932 7.27°

LS 10.50¢ 7.06P 2.13% 6.57°

PA 11.92bc 7.56° 1.952 7.140

LF 10.70¢b¢ 6.94° 2.322 6.65°

EF 10.32¢ 8.06° 1.69° 6.69°

SEM 0.393 0.327 0.118 0.160

P-value <0.0001 <0.0001 0.014 <0.0001

(P<0.05) sl s gian glis (slyls carlitali gy b gy 5> bnpuSibie 0

il g5 55 fnsiiness phes Yo Y b S W] g SySony gl poplealisSY iyl poplelipiSY 4 339381 igs 1 JS
0SSbe Hlze oldi! SEMY
A9 (550 )3 i) 5 sles Sy T X D dlsn (o pme 3 slajyy 31D sleg J1T T
(17 2By ) ki B et 15 ebgle 5 iy oxdbsles S 00X 5 a8 s pllis”
&b The means within the same columns with different letter have significant difference (P < 0.05).
1 Control, no additives; LP, Lactobacillus Panis; LS, Lactobacillus salivarius; PA, Pedicoccus acidilatici; LF, Lactobacillus fermentum; EF,
Enterococcus faecium.
2 SEM, standard error of means
3T, effect of treatment; D, effect of aerobic exposure day; T x D, interaction between treatment and aerobic exposure day.
4 Not detectable, < 2.00 logiecfu/g FM; ND, non-detectable (dilution 10%).
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Introduction: The use of agricultural and food industry by-products in animal feed leads to a reduction in
breeding costs. In addition application of agricultural waste in poultry feed also reduces the environmentally
harmful effects. One of these by-products is pistachio green peel, which is produced in food industries. Common
pistachio (common pistachio in the market) with the scientific name Pistacia vera is a plant of the genus
Anacardiaceae. Iran is the world's largest pistachio producer with 58% of the world's pistachio production.
Research has shown that about four hundred thousand tons of pistachio by-products are produced annually in
Iran and large volumes in the harvest season and high humidity of these products cause environmental pollution
and pistachio orchards. Pistachio green peel has a parenchymal and fibrous structure and contains water, sugars,
proteins, fats, minerals, vitamins, color compounds and terpenes. Green pistachio skin contains 4425.45 Kcal/kg
of gross energy, 32.64% of dry matter, 11.24% of crude protein, 15.38% of crude fiber, 13.13% of ash, 5.79% of
ether extract, 1.08 of calcium, 0.11% of phosphorus, 0.31% of magnesium, 4.44% of potassium. The
concentrations of iron, manganese, copper and zinc in pistachio green peel are 660.68, 23.6, 16.23 and 5.27
mg/kg, respectively. There are significant amounts of alpha-pinene, alpha-terpinolene, flavonoids and phenolic
compounds. Food sources rich in phenolic compounds have a set of physiological properties including
antioxidant, antimicrobial, anti-mutagenicity, lipoprotein oxidation inhibitor and have platelet aggregation, anti-
inflammatory activity and strengthen the immune response. The use of pistachio green peel extract improved the
growth performance of broiler chickens, blood lipids and abdominal fat. The use of pistachio green skin extract
in the diet of broiler infected with Staphylococcus aureus improved growth performance, increased antibody titer
against sheep erythrocytes, decreased blood lipids and microbial population of the gastrointestinal tract of
broilers. Therefore, the aim of this research was to investigate the effect of Green Pistacia of kallequchi and it’s
processed with urea on growth performance, blood indices, immune response and jejunum morphology of broiler
chickens .

Materials and Methods: A total of 280 male broilers were randomly distributed in 28 experimental units
including 7 treatments, 4 replicates and 10 chicks each. The experimental diets consisted of the levels of 0, 1.5,
3, and 5% of the raw and processed green hull of kallequchi pistachio. The broilers were fed with three dietary
programs including starter (1-10 days), grower (11-24 days), and finisher (25-42 days). At the end of each
period, the body weight gain and feed consumption were recorded and the feed conversion ratio was calculated.
Two birds of each replicate were slaughtered and their blood was gathered to analyze the biochemical blood
indices at 42 days of age. The data were analyzed with SAS software and the mean was compared with the
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Tukey test at 0.05.

Results and Discussion: The addition of green hull of pistachio and its processed to diets cause a decrease in
the feed conversion ratio during the starter and the whole period of the experiment (P<0.05). In the starter period,
adding 3% of the green hull of the pistachio increased the body weight gain compared to the control (P <0.05).
The pistachio green hull increased total antibody and immunoglobulin G antibody titer against sheep red blood
cells compared to control (P<0.05). Experimental diets decreased serum cholesterol and LDL concentrations
compare to control (P<0.05). The green hull of kallequchi pistachio and its processed increased the villus height
and decreased villus width and the ratio of height to crypt depth compared to the control (P<0.05). Different
levels of kallequchi pistachio green hull and its processed increased relative weight of the breast, heart, burs
fabricius and decreased abdominal fat compared to control (P<0.05). The same findings were reported by
researchers that pistachio green hull extract decreased blood lipids and increased the immune response of broiler
chickens (Yousefi et al., 2018; Hosseini Vashan et al., 2020).

Conclusion: It is concluded that adding green hull of kallequchi pistachio up to 5% into broiler diets may
improve growth performance, however, the addition of 3% could reduce cholesterol, FCR and improve the
immune response of broiler chickens.

Keywords: Antibodies, Broiler chicks, Cholesterol, Lipid profiles, Pistachio.



Ol (015 pole sleid gy 4 i

Homepage: https://ijasr.um.ac.ir/

«.C/b'w’aézu

-

cﬁ'éﬂ‘%cbjﬁwﬁajﬂ\goﬁLs)‘gbé‘gfu-ﬁjsds%hm&mz%iﬁ'}‘

i3S ez g 055 mliSu; 5 O alerd g Lot

iﬁ}“ 6.:\.» grd.\.g:;.u Ly ‘*‘ow, (o .:b:: Ao ‘\6\.\-.'..55 6'\*"" 45-.b|)
VE/ O/YY 3L 53 s
VE /A 1 KOS s

AMEEVEVVAR) ;}:’j,'."".’. @)U

IVAYAA (YN olu] ol pole (sloingy . (2565 ladsgs peifs (wlidcou, 5 (195 (berdsn sl adls (el Fub o Sles

LXVCCS

Gl 1093 (hondgn o padls o)Klos 2 09l L osd (g)9l)8 5 Pl (298 A iy o ey 390 S L3 solitens (g3 ol

S35k oless i 3 (Bolad WalS )b B 53 (1595 (pogy> A2 g2 dslad YAL 0luss sl plonil (365 (sladagn 039 (oulidi) g (e
g1 005 (6918 g S (2988 Ay frus Cangy 003 B 9 ¥ VD o grshans ol otolo] slooyir WD @i 1S5 oy drge askad V-
2 (P<e/-0) ol ials sald b duglie 15 Sy 0090 S g cilel ey 0 |y STy issicu s ol osd 6yl b (2B diy o Cangy
Ab (29 alS iy Sy a0y iy slog 5 48l b dgliio )3 SVl 0 05 Sl (2 BAS Ay S Cungy Aoy dus (938l (LT 09
b aald Ly dcliio ) WiawsS 50,8 JolS ale G (lgglSgianl 5 o5 53k e (I3l cnge (298 AlS diay Cungy (939381 L(P=-/-0)
Ay Cwgy Muoyd duw o (P<o/+0) 505 aald b dulie )3 (65 ppw LDL g JoyialS clale jialS el ivlojl sloo s (P<-/-0)
B i o g Gtal38 5 0l L sl L dy s | 3355 S (2ye 2eS g 5 €] BRI e wAd (ygl,8 5 Pl
09381 & nl alog 2 (P<e/+0) 8 oaalie aald b dusliie )3 Aty Cuvgy do )3 4w a3 (b (2 do)> 12 g (egme pB e
it b o JopulS Sals cely Wl o oy s phaus iz b (93 Sl Dliio d9u4 el o> g o (2 BAS iy s Camngy

D9d (1BgS Shdrgx el Fol d9e g

S &0 e JoyidS (ol e (1555 slb dn gy ey 3 6MIS gAR]1g

25 b sS 050 (1S (slwed gl p A (s SRl e i
odla sl 350 (STyo5 dlge 5w 4ol 4y dogi b wduy oo Hlas &
@t )l g pScmlie Cuadd b e (S dlge (8L Jlisa
Bl gl mlis g g5)lis alyls jl eolainl aiws ol
5 Byb il g 25b e e (Lhygp sladie Gials 4 el
el ; Gl s o b i o (65, Oluls B pase
[Persia et al., 2003) w a5 o LialS 351, byl b 5l oL
Cnl Ay o Cawgy (28 Sluls (2,8 WY gz oyl 5l (S

-

Ao

9 4o (ygyde sla by, jl S plgied oo Wgi 5 (D)9
Dy go Ggune (il 5 550 (Slo 1Ty (el caa el
b 4 Ll 5l @908 5 Lid Cumen (938l 59, Ady 4 agi b

(o> pole 09,5 b A Cu o g B9 A5l el S Az sal il -
Ol Ay iz ey oSy
(OlRl by i oSl (ol pole 09,5 9o 35 Lty =¥
2Ol iy i oD (ol pole 0,5 (pld ards HLabuol =Y
ol i g edi p oKl ¢ ol pole 09,3 ¢ liid groul slutilsy —F
(Email: jhosseiniv@birjnd.ac.ir (] o 0 ka5 — )
DOI: 10.22067/ijasr.2021.71865.1036



https://ijasr.um.ac.ir/
https://doi.org/10.22067/ijasr.2021.71865.1036

1Fe) 3l ¥ ooylous OF wdo (1 cols pole (gleiad gy dy i YAY

955y SlS 5 dnialing (Sane dlge (02 (g (58 3lga
Sl A jaw Cuwgy J(Vahmani et al., 2006) s> g9 sy

WWVF Sid o3l do > YYIEY ol (o5, ¥YYA/FaKcal/kg
FwS B Ao WY pls 1ud 0o 0 VOIYA (pB (Zigy duoyd
pawd 3o )d VY S Mo 3 VA BBy doyd O/VA (pls
oyl yolie cbale ol puwky 1oy F/FF (o juie Loy /¥
BINY g \SINY SYIS S5-I 1oy b fas (go) g o <5
55 BB ol iy s gy )3 Sl pS5LS 3 05 L

315 3929 Sdgid GlS 5 5 baaSgig™e Yo 5 Wl 5 oyt W]
Sgid oSyl e Sy mle (Chahed et al., 2007)
Rajaei ) (SaioShly Jobs (Sujgseid sloSis 5 slisgorno
oa,lo;L (Pereira et al., 2007) 9,50 45 (et al., 2010

Cpl g 2ldliod Clld oS g g (g pond (laleS]
oyias jl oolawl .(Wang et al., 1999) sl 1, sl ailoluw
i (dsS ar g A5y 3 Slas dge Gl Ay jow Cungy
ojluas jl odlawl (Yosefi et al., 2018) wis iy oy 9 (So>
Cely syl os g pldlw] ay o3l 0y )3 Aty s Csgy
(SdgS G0y JolS 0S5k sle laljEl ) 3 )Slas dgu
a2 (Bl lme (2955 Cumer 5 (S sladd alS
.(Hosseini-Vashan et al., 2020) . o565 (sl

e Epidlad 9 YU Cusb) Jgase cpl & ol o ]
(2S5 s b olg o dyld U slaisas osle ¢ 3k 5l 55
g Cagy )3 9290 U (im0 o 50,5 55l o] slud Sl o
Ghaffari et al., ) ,,lSes 5 5)lae o jials s op YU,
09 5o Aty (6913 (5l Y o iid S 3135 (2014
oy 3 dop Ve gaw b adole (lgin yod oS 5 9 M5 )5 S5l
sl a5 Canl ] 5 (Sl Lale Oladllas 3¢ odlitul (6 slag
35 el dlg o coysl dile (sl 335380 5l edlitul g 3505
Sy b o8 Y e ame g Lakle w0l gl i o3l
U35 (Nobakht, 2014) csvs .(Ebrahimpour et al., 2014)
5555l Al do s dw b ol 435 38 050 lag o 3 Slas gl
035 30 155 (339 9 ST RIS L0yd (VL oyl b oAl (51,8
(s> (lmoslpd 35 1S & dxgi b i odaliie (gudg § 0 v
SHls dlgs Glsieds (LS il gloodyglyd Sl oslitul 4 4255
i) pl 30 GleMbl 548 5 g osiwShl GluS'y (g9l § L
Ly Jow Comwgy Sl odlild ST g polatods Sl 3ui5
tbordgn loasls w5 Slas Slao oyl b osd (51,8
A5 1l (1565 sladagr 039y (ol C8u; (eal Fnly (05>

o, olals ;I Pistacia vera ole pb L (Jl5L 0 &) ST)e5
Loges i iz ciliste (sladieS .l din 0,5 b dulys, Sl
Wy Ll M (S2S Jllo )3 pglie g 9095 ¢ ooy (155
Sluasuie g ol 5 ojlul gyl [l « S5, (S Ja 5l o)
g b oS 1 51 A gk )l e gite sl pB)l ol 320
L o) (Ahmadi et al., 2020) couwbion o Li> jo (S5 g4
Wy 35,150 VYV jlade o Lo diy gl Ao yd aw dgd (4l

Ahmadi ) 5> ;1,8 4les diuy 0diiSu)ss op 35550 p9d 4y
Syl 29 AVl &S cowl 03y i wliéss (et al., 2020

o9l w2 9 29500 M5 )9dS )3 Ay (258 Y gae (5 lje
bame (Sogll sl Yo cul (Vb Caglo) 5 by Juad 5
(Bohluli et al., 2010) 54 0 4w BEL 5 G

oIS w5y 9 Jol 45y ciS pj aw w03 70 b gyl 05
2 Al den )l 1) )odS Ay CuiS ) paw pod 4y (298
3l b plesS il (ogadar 198 3ty LB ol
A )93 yidar 9 4y (3L gy 03U Ay Sl (6 gy
celw YF 5l S o Llay ol (Tangestani et al., 2011) 5o oo
Hge )3 ShiS e sl 1) (bt s g 0 auld
Sl ol o 48 o 0l (Vg3 uph ) (S ]
el oo )3 g Ay Joae (ad ()] 05 g Aty Jpaa
;1 (Shakeri and Fazaeli, 2007) %45 o (dasxe consj (53]
SlasS 5 3929 il g5 ) (o5 o0 Ay S Cawngy (Sl )18
Aminian ) >, 5 o,)Lil 9,500 Jd 5 ()8 L dlge 0dinSTol
Golietal., ) -,LSea 4 15 .(and Shaker Ardakani, 2008
9 B o) iy o Sy 45 005 )15 (2005
NN (295 alS 18, Said wluS 5 e )b SJgid luS 5
Jolse £, 5705 (o VY GBI sesl DAY 59,5 NO/S Basd
-5, ploy .(Rajaei et al., 2010) cuol ous 4i)l58 sl SJE
SIgd bS5 dog LB aw (392 L ey diy gy sl
JosSer b 60 b 30,05 ool (pgoil) (S ainSbly ool
295w g (Diphenyl-1-Picrylhydazyl, DPPH) 5!,
2,) Pslg (S 9pamlin Jl > 3)lge I (B 5> &5 8l (ol
s Caols 905l (6-Di-Tert-Butyl-4-Methylphenol, BHT
2,2, ) diml Sigilg olgiliigsn Jil sl Ly JLS,
(Azinobis 3-Ethylbenzothiazolin-6-Solfonicacid, ABTS)
Sl (o by jow Congy gy (nl ol 3. oS 39 jiy
oMol (gt JUd OS5 oy JB g 03] @sie G plgis s
.(Rajaei et al., 2010) >4

I ol )3 9315 (opd g el ledlos di jaw Cawgy

1- Aspergillus Flavus



YAY omd)gipspb@pdﬂmrww,iﬂmﬁl (ol yon g (JeS gowa!

2 A4S 150 (Moyd B o ¥ VD) o dws 4D 0y9l b osd (g9l 5
Dgp dzgr abad Ve Jold 0 pm g LS5 ey b e
odla ] Yo A yoly digmw B6S wgys dogn dalad YA+ 5l legane
mgas] (gl w1t plol 5ol SIS o B 5 b ol 03
Origs Ladagx ¥V 9 V¥ Ve (sl o) )3 o3 Sdes lao (55
sl ogb et Ladagx 059 Q1B o (g Ol U 003
2 3 0dd g Sl Gliee luul Shss Bpae (551 3)55),
by dilo Gliun ¥V 9 YF Ve slnjy) )3 G 9 039 439
“03Ls (sl 9 A e SlS Bpas i 5 5slaer Syt
0adld ab Bpan Shss has cups e §98 Sboj sl
15 dslma 5 Jgad 31 o3lizal b bk 090 (sl 55 (P1) ags

Sle oj 2oy ) ( Ghyan 0y9> JsbxShgd s oy )
PI= (o S5l & 039 i i

dlojl aoly o 5l (S5, FY 9 V¥ s )3 oglate oyl (sl
72539 5l g &S wb Ol ds g adad 9> (Boliai sl
b Gpglaer g sWgel IS o 3 Eldg g b 3l g JU
oiwd U g oad Jitte ol iulojl as by o (sl diges
9 03 Souiy ylow 48B3 Ve Cbody BBy ) 590 VO« + Foud ks
G595 g o JoraelS coposdl Gl 03 i s g Loy
slaces jlodlawl b g slowdl LDL § HDL by yudS s 5
295 (P oS g (igafl ol CS b (S ais
Geasan )Y+« v plus Jio ([ YUIg sogsgSiwl) 8545
Ay (Chem 200, Italy

W g, g dlgo

3y e d als aty pL5)) 51 Salojl 350 Aty s Cangy

bl )1, ylatods Al aad p)SkS e Jladios (lo S o aidlate
L e b bgdie 0yl )5 Ve b fw Cuaogy Sl 5hST 2 (s
Sty st 3 Ol g by Jow Cangy 392 13V Sy Conmd
I3 (Jloinl 3985 I L5 €8)5 )15 o J315 (Stwdly S’ i2)
g 3585 pac 5l JolS” lirabol 51 (g 9 05 4350 (395 (65 5l>
Hosseini-Vashan ) i sl 55, 7+ Goedy (Sl ladus

5 corsySan b (sly owlio (sjlo o Lasmo b (et al., 2020
5 00b (5)51)-8 Al s Casgy (Slodigas 293 wald (U 4329
2 SHEAS) ol 555 Oliwe 85 8 (o) 4355 3590 0
b Sl (g2 Pl (g (Suid odle o3 ((p)S5hS
Ohgrdar el 0angd 53 Jolowal yud g (3 0dgd > Jolonel
A5 5 (AOAC, 2005) o 4525 sko yacx

Vo 5 Y) il opn (sleds po s aolip 5l e yiulojl oyl 5
ol (59, ¥V b Y0) (5L 5 ((559) V¥ U VY) 23, (S,
Ly ool 0855 Laugs ok dogs lalin] ool » lao s .15
s any Lol ojlul g 5us pudais UFFDA l58le 5 5l solatwl
25 0l s inlej] (slbo o s Als po dus 5D ndsgs
(V¥ Jghe)

alS Aty o Cowg aals Jols iolojl o cadn sl
(255 AlS iy jrw Congy (1030 5 ¥ VD) o 4w )3 (258

0391 b 0Ad (53518 (258 AS iy o gy 9 (298 AlS iy S Gy SS =) Jgo
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Table 3- The chemical composition of the broiler chicken diets contained pistachio green hull
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Control 2990 2305 226 387 113 092 1.05 0.52
il 1.5% PGH" 2992 2302 228 387 113 092 1.04 0.52
si; ter 3% PGH 2993 2300 229 391 112 092 1.05 0.52
(.10 5% PGH 2888 2300 230 398 112 092 1.05 0.52
days) 1.5% UPGH 2990 2302 227 387 113 092 1.05 0.52
3%UPGH 2994 2300 228 390 114 092 1.04 0.52
5%UPGH 2990 2300 229 394 113 092 1.05 0.51
Control 3110 21.00 315 397 120 082 0.95 0.47
y 1.5% PGH 3110 2101 328 406 120  0.82 0.95 0.47
’ 3% PGH 3109 2100 412 415 120  0.82 0.95 0.47
Grower 5% PGH 3110 2100 478 429 120 0.82 0.95 0.47
(11-24 4 505 UpGH 3108 2100 356 397 120 082 0.95 0.47
days) 39%UPGH 3109 21.02 411 406 119 082 0.95 0.47
5%UPGH 3110 2103 472 415 120  0.82 0.95 0.47
Control 3200 1852 453 365 101  0.76 0.85 0.42
n 1.5% PGH 3195 1850 464 375 101  0.76 0.85 0.42
o 3% PGH 3195 1850 524 383 101  0.76 0.85 0.42
Finisher 5o, pgH 3195 1850 625 3.99 101 0.76 0.85 0.42
((115-32 1.5% UPGH 3195 1850 452 372 101 076 0.85 0.42
Y 3%UPGH 3195 1851 573 379 101  0.76 0.85 0.42
5%UPGH 3195 1852 655 390 101  0.76 0.85 0.42
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1PGH: Pistachio green hull; UPGH: urea-treated Pistachio green hull
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Introduction: Humate material was used as feed additives in poultry nutrition. The biochar as a useful fertilizer
in agriculture industry is a humate material that increases growth of plants. This fertilizer can as an additive be use
in the poultry and animals feed, due to has many minerals material and two organic acid (humic and fulvic) in its
compound. The reduce cost of diet in poultry industry for egg production, is an important goal. The biochar as a
dietary additive is easily derived from burn organic material and agriculture byproduct. In recent years, several
studies have been conducted to determine the effect of humic acid as an additive on performance poultry. In a
study, dietary supplementation of laying hens with humic acid improves the performance and egg shape index.
Investigating the effect of biochar as replacement of dietary mineral supplements on performance and egg shell
quality of laying hens is rare. One of the properties of vitamin C (VC) is chelating properties, and with this
property, it increases the intestinal absorption of minerals in birds. Therefore, this study was conducted to
investigate the effects of biochar (as a humate material) in five levels and vitamin C in two levels as replacement
of dietary mineral supplements on performance and egg shell quality of laying hens.

Materials and Methods: The current experiment was conducted to evaluate the effects of biochar with vitamin
C as replacement of mineral supplement in diet of laying hen. A total of 400 laying hens of Bovans strain, were
randomly assigned to 10 experimental groups in a 5x2 factorial treatment arrangement with five replications and
eight laying hens in each replicate during three 30-day periods. Factors tested included biochar levels (0, 25, 50,
75, and 100% replacement with mineral supplements of diet) and vitamin C levels (0 and 100 mg/kg of diet). The
feed intake, feed conversion ratio and daily weight gain were determined. Records of the feed intake were taken
on by daily basis. Feed conversion ratio was calculated as grams of feed consumed to grams of egg mass. To
determine egg shell quality characteristics, the shape index was calculated by using egg height and egg width. The
egg specific gravity was evaluated by floating eggs in soluble of water and salt with different density. The egg
breaking strength was measured by resistance meter.

Results and Discussion: Replacing biochar levels from 25 to 100% mineral supplement of diet, with and
without vitamin C, had no effect on performance characteristics (feed intake, feed conversion ratio and daily
weight gain) and egg shell quality traits (egg shape index, egg specific gravity and egg breaking strength) in total
of period of the experiment (50 to 61 weeks of age). The levels of 25 and 50% biochar, plus vitamin C in diet
decreased feed intake in the first period. Whereas, the level of 75% biochar, plus vitamin C in diet increased feed
intake in this period. The egg shape index with the addition of vitamin C in diet decreased in the third period. The
reason of no significant effect of biochar on performance and egg shell quality can be due to the different sources
and amounts of biochar in poultry diet. The reason of no significant effect of vitamin C on performance and egg
shell quality in laying hens can be due to the bird environmental temperature. The use of vitamin C in diet of laying
hens under heat stress improves their performance. Whereas, this study was performed in normal environmental
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temperature. The second reason is the chelating properties of vitamin C, that can be increased absorption minerals
in birds intestinal. But due to advanced digestive tract of laying hens, maybe decrease its properties.

Conclusion: The results of present study showed that biochar across all levels had similar cost with control
group, and it had no effect on egg shell quality and performance of laying hens. There was no significant interaction
between biochar and vitamin C regrding to performance, egg shell quality traits and cost of diet during 50 to 61
weeks of age, too. Therefore, biochar can be completely replaced with dietary mineral supplements of laying hens
due to its low cost, high availability, easy production without adverse effects on performance and egg quality traits.

Keywords: Biochar, Egg shell quality, Humic acid, Laying hen, Vitamin C.
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! The vitamin premix supplied the followings per kg of diet: vitamin A: 88,000 IU; vitamin E: 165 IU; vitamin D3: 40,000 IU;
vitamin K3: 22 mg; thiamine: 15 mg; riboflavin: 48 mg; pantothenate: 350 mg; niacin: 80 mg; vitamin B6: 25 mg; folic acid: 25
mg; vitamin B12: 0.1 mg; Biotin: 1.5 mg; Colin chloride: 4,000 mg.
2 The mineral premix supplied the followings per kg of diet: Se: 2 mg; Cu: 105 mg; I: 9 mg; Fe: 660 mg; Mn: 800 mg; Zn: 800
mg.
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Table 5- The effect of deitary treatments on cost of feed consumed per kg egg in over
the whole period laying hens

iulesl (sl los Eron3S p SIS o Mg cuaid
Experimental treatments (Jb)
Son

Biochar (% RMS)!

0 42000
25 41886
50 41508
75 40642
100 41993
SEM 608.4
P-value 0.477
C omlig

Vitamin C (mg/kg)

0 41903
100 41309
SEM 384.8
P-value 0.282

Jegnx C el
Biochar X Vitamin C

0x0 42804
0x100 41195
25%0 42337
25x100 41435
50%0 41585
50x100 41431
75%0 40511
75%100 40773
100x0 42276
100x100 41710
SEM 860.4
P-value 0.845
(P<0.05) sl go s sine GBS ey S o e By s b gt o (ol Sl P

e JoSe 0!
ab Means within same collumn with different superscripts differ (P<0.05).
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Introduction: Application of growth-promoting antibiotics in poultry nutrition improves growth, feed intake,
feed conversion ratio and reduces mortality. But, due to their persistent effects and increased drug resistance to
pathogenic bacteria and the transmission of bacteria to humans through the food chain, the European Union banned
their use. One of the natural alternatives is medicinal plants. Because plant products for reasons such as availability,

ease of use, reduction of side effects, antibacterial and antioxidant properties, were used to treat some diseases in
humans and animals. Among these medicinal plants we can mention yarrow with the scientific name of Achillea
millefolium. This plant in addition to high antimicrobial and antioxidant properties; has antifungal properties,
stimulates appetite, improves digestion and feed intake, improves the condition of the gastrointestinal tract, etc.
This plant also accelerates digestion and shortens the passage of food through the gastrointestinal tract by
increasing bile production and enzymatic activity. On the other hand, probiotics are living microorganisms of a
nonpathogenic and nontoxic in nature that improve gastrointestinal health and improve performance in birds by
improving intestinal microbial balance. According to these cases, this study was performed to evaluate the effect
of yarrow essential oil in comparison with a growth-promoting antibiotic and probiotic on performance of broiler
chickens.

Materials and Methods: A total of 200 day-old male broiler chicks (Ross 308) were studied in a completely
randomized design with five treatments, and four replicates. Experimental diets were: 1) basal diet (control), 2 and
3) basal diets supplemented with 100 and 200 mg/kg of yarrow essential oil, respectively, 4) basal diet
supplemented with 200 mg/kg probiotic, and 5) basal diet supplemented with 500 mg/kg antibiotic
(flavophospholipol). Body weight and feed intake were measured at the end of each growing period and were used
to calculate Performance parameters such as body weight gain, and feed conversion ratio. At the end of the
experiment, one bird per each replicate was slaughtered for meat quality tests, including measurements of TBARS,
pH, water holding capacity, dripping loss and antibody titer. For TBARS, the amount of fat oxidation of the sample
was measured by measuring the amount of malondialdehyde and the microtiter hemagglutination method was used
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to determine the antibody titer produced against sheep erythrocytes.

Results and Discussion: During the whole experimental period, birds received yarrow essential oil at 100
mg/kg diet, showed significantly higher body weight and lower FCR compared to the control group(P <0.05). The
lowest feed intake was observed in birds that were fed from the level of 200 mg/kg of yarrow essential oil.
However, this effect was significant only in comparison with antibiotic treatment, which showed the highest feed
intake (P <0.05). Different results have been reported in this regard which can be related to the type of plant, the
amount of active ingredients, the level of the medicinal plant used and the interactions with other components of
the diet. The TBARS index, indicating lipid oxidation of meat, in chickens fed with different levels of yarrow
essential oil and probiotic were lower compared to the control group and antibiotics. In vitro, researchers have
shown that plant essential oils, such as yarrow alkaloids, can reduce free radicals and can be a good alternative to
synthetic antioxidants. Also in the study of using a mixture of plant extracts increased the concentration of phenols

and decreased the amount of TBARS in the meat of broilers. pH, water holding capacity, dripping loss and cooking
loss were not affected by the dietary treatments. The antibody titer against sheep red blood cell (SRBC) was lower
in the control group in compare to those fed different levels of yarrow essential oil. In some studies, yarrow has
increased humoral immunity with its antimicrobial and antioxidant properties; but, the amount used and the
concentration of plant material were also effective.

Conclusion: Based on the results, the use of 100 mg/kg yarrow essential oil increased body weight, improved
feed conversion ratio and also increased antibody titer at 42 days of age. On the other hand, the TBARS index in
chickens fed with different levels of yarrow essential oil was lower in compare to control group. Finally, according
to the results, it can be concluded that the use of yarrow essential oil at the level of 100 mg/kg can be a good
substitute to antibiotics in poultry nutrition.

Keywords: Broilers, Meat quality, Probiotic, Yarrow.
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Shygs i Sioy Ve by ESTIRARAN Siey fyLvo
Feed ingredients (%) 1-10 days of age 11-24 days of age 25-41 days of age
o 48.42 52.30 58.22

Corn

(A¥F Pl (fig0) g b

42.00 37.84 32.20
Soybean meal (44% CP)
it 5.00 5.70 5.70
Vegetable oil
SRS 9 115 1.05 1.00
Oyster shell powder
Dl enlS 52 1.75 1.60 1.40
Dicalcium phosphate
plb Sl 0.43 0.43 0.43
Common salt
ozt = JI- 0 0.40 0.32 0.30
D,L-methionine
wLiSgone il
L-Lysine HCI 025 018 019
osp5 =) 0.10 0.08 0.06
L-threonine
e Slge 5 Onalig JoSe 0.50 0.50 0.50
Vitamin and mineral premix*
o0 duwlore (olosd oS
Calculated chemical composition
redgilio LB (535

3000 3100 3200
Metabolizable energy (kcal/kg)
PL ofen 23 215 195
Crude protein (%)
Ofge 0.740 0.643 0.599
Methionine (%)
b ¥ Ogle 1.08 0.99 0.91
Methionine + cysteine (%)
o 1.44 1.29 1.16
Lysine (%)
oPFS 0.8 0.69 0.6
Threonine (%)
el 0.96 0.87 0.79
Calcium (%)
o> JB s 0.480 0.435 0.395
Available phosphorous (%)
o2k 0.17 0.16 0.16

Sodium (%)
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(A0) (595 9 (1 +) 5 (0] ol (V) 2 (V1) o (1Y) poibs s(o 1 £ 5hST 13 )5 o) (ine JoSo Lauwgi 00d (1ol (ne Slge
L vitamins supplied by vitamin supplements (mg per kg of diet): retinol (3.78) alpha tocopherol acetate (30), cholecalciferol (0.055),
Menadione (2), Vitamin B12 (0.015), Pyridoxine (0.3), Thiamine (1.8), Riboflavin (6.6), Pantothenic acid (10), Niacin (30), Biotin
(0.1), Choline (250) and folacin (1).
Minerals supplied by mineral supplements (mg/kg diet): selenium (0.2), copper (10), iodine (1), iron (50), manganese (100) and zinc
(85).
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3- Trichloroacetic acid (Merck, k46451107)
4- Hydrochloric acid (Merck, k36816017)

&S 1SS el eky S ouilojl 6y bL ,d s edlitl
il oMo 5 diz iy Bl 1) S5 ol (B8, ) Sile
xS0l ol i 4l cudeS cuiS Clinlejl plosl (sl
Talig liee Tl (o )uaSs cud b PH S 5t05bs5 sl (0

W,5 kS Fesy a3 cdly

30933k 55 el (aas) Gadld 5 puSe sl
p,S +/0 (Tarladgis et al., 1960) Tarladgis 59, (wlo! 5
sy 1TV Jolt) Sl Jgloee 52 oo Y0 by dines iges ]
Jloy </¥0 5 TSzl g,IS (65 Ao VO ] Syg0,ba
o3l Jglowo .5 boglss )35 900 aliasges (Msasl 0008 Jslono
-l dmyd Voo glod 3 hgs Ol ples ;0 BB Ve Cidedy o
STy ol i S5y 485 Ve oy b )5 8 35
o plos 51 ndigas 2955 3l o ygirsbges ol b 2501 (65 y5llo

1 Sgudy il bigad ugms b dp Ol b 2j 5 @B Ubsr
e ey s yo )0 (428> YO (yloj d@Bd ;0 490 OO+ + Cas o)
1540 5 opglle e £ pSoiluil Gyl Sl Wiges (22 Cigmeslies]
(RS 232 Jao <Ll Eppendorf) yiegidg Sl olSus 5l eslisul
= (8) (Dol cmpd (85 a5 (yed Jiagll OFY 50 Jobo 5
TBA jlaie 391 Slisl Joloeo Jolis <S5 5 3,10} /05 x V22
23)5 duwbre V dblre I oolasiwl b
(V) bslso

-3o5le )5 Le) TBA number = Sample Asz x 2.77

(csS p 5ok 5o 25

PH (s 180 3la

oiwd b yhate Ol il e YO 0 cudsS diges jl p)S g
o (IKA®T25 Jas (bl ULTRA-TURRAX®) ;5500
SaSa g Blo y ywl 55 51 ookl b s 03,5 <810 b o
slod » ¢(RS 232 Juo dsluwl SELECTA )yepH oSt
can g oz 5,3 b e PH) 13,5 (50l Lowiges PH (31
.(Jang et al., 2008) (s o IS

(Water Holding ol (5,lagSs caaé b aus yu (55380 310!
Capacity)
sy 0 5 odzn (Slo L o 1) diw dges | p)5 S
Hettich) 5o ,ole ;3 42ds s dedy gyl Joo VO sSI6
Sostayils Cop 5 03 )5 (UNIVERSAL 320R o (bl

1- Thiobarbituric acid-reactive substances (TBARS)
2- Thiobarbituric (TBA) (sigma, T5)005



FAD gy O oo o 30l b dmlio 0 ol yologs (il yudli o ySom g 015 Sllabw

9 g0 Wby el gm0 g (Bpan Shgd (Auljil e oxie polegy
.(Cross et al., 2007)
ol oyl oolitnl &8 ad edld L 6,50 inlejl
Sl e il oy Sy b ol olegs olS Cilisee gl
(Poornia and  cusl 4wl 28e5 (sladegs Slygs C8jpns
o b b adlas )3 Slgs G yuas gl 45" Eftekhari, 2012)
A8y glodly dgme 390 > (Jy el 0395 3ly5 > 1S
wd)S pll &S (6,500 dallae o Jilis jo 5 Cuslaiil copline

B oy g (Bras Sht (i 290 p oo GBI &
SHbeS sarg (GlE 0y 4 olpdlog obS (39381 S 3 STygs
Oiee & Sloj 555 (s9w jl 5 (ROSS et al., 2009) s oinlie
3,5 iy Gl p S 3 2.5 o Vo s 4 slegs (bl
S 8 ialS sl 03 & Cond Slygh Gran g
P ESke Voo g 3 Shi Gpae el Jae ¥
i 5 23l il w5 g 5 i) 2929 Wl e il p)S0kS
9 4 baye (o3bj s U Wl o calisee lalllas gl )5 ciglas

292l olS odlatsl 350 oo 9 (3] 0390 Slge (300 5 295> obS
(Leeetal, 13l ops linl plo b o] blite <l g o
2003)
0,550 dlge e &y gyl olS pl Wy easie &S 1 Siimgh
&dxio Y il ash bds g 3 Slos v Jute ‘_J\/wb Slgs o
soste Jloin] aSay) ales ) eisS o 85 3,8kes S9at0 ol gl |
@l ol b oad e gladre ) Sl Jad oo

o5l g5 GRIB 2 dlge ol 55 5 09 See 15 0l sy
2 ot Sl Sl bl 355 JolS &t b ot
Cool opian g (el (slooygd 5 (ogades (105 sladse
91;& Owcren [(Kanner, 1994) il o ol ydlogs ol SacusThl
Lilio ¢ 039y slajp Job iul33l coge olology 48 ol o
(Yakhkeshi et al., 3,5 o w55 (sbrdsg 13 3 Slas Doty
3 39390 dlgo pynte M S G50y Ldulejl 4> .2010)
(Hossain et sl o by 8g)0e wSgie o cpslally olydlogs
caasIIT iy sdde puimen o) Kiimgh ol al, 2015)
3 39390 331 ola JGaly b STy 55 Wil o ol pdlegs 5D 39390
ol yasuie NS .uled (605 el> 045 (sl Jolw 4 wi JIGRY
claas s ol Wlg o 1l Gl 3y ol &S ol
b ot ojg 5 Shgs hds s Ll 5 ool (ials' 1) s
sl ol Bl oy 4MS g0t con ol de ol s S
Olosily gm0 9 a3l jglatods e STgngid b (LS (sla JoSle &5
Sl 1y 293 &Il slge cpl 5 23,5 o ddls] joub o & W)y
G0N olSiwd 29Sa 918 32 5 g 9Se 15 Cllad dlanlgey
SS9 crge 9 WS (o Jlasl (Sl (ol wimen

Ol oabe g3 bl (absanch Oolass 55 a3 523
ods 03ygl ¥ Jgdo )3 lpdlags olS il 0350 dlge cuS
Ol 5 S g a4 A3 o s cysizea (slaLyb S
Ol 5 g ol Sglize s lylagy sladisS Luilul 5 39340
9 eSS ggtie lalpd 4 atuly ol oy (olgd g (olerd
Ol L &S (g ygbay bl o glite e cilisee 3blie ) olsl
b GRIEIL g Ll Gl 5 (B Ol ol dawg g 00,
il cgplita 3T §) (gl byl il 30U otes o

wdiy o ySlas slagadlis

Y g 2 S sladgr 3,Skes p (Shss slayles b
O PN

Voo g & ledegr ool ol o3 Shes Cod >
2)9% Oblb 3 Ndg 03, 45 (ol pdlegs il pSekS )3 )5 e
(P < +/-0) wails wals o5)5 4 cad 6 5YL 25 0Js 559
Aald 09,5 & Cos ) (ergh B S basled b 53 20 09 9
P Shed Gras plie (p S )55 dbml Glisg (i owizzes o
PpSbe Vo a1 48 29 (SENn 4 base (95 0090 S
taglio )3 s 31 ) an) 15397 23,5 4355 ) ology bl p Sl
Mogme by Ui |y Shod Bpae cpyiin & Canmjdl Jlos L

0y9 JS 53 i sddlie (6l dze OB Lol 09,5 b duwldo
PSS e ke Vv sl oy bodd i sladaga o (B9
5 w2ldlog b auslie 3 1) his cups oy (ol pdlogr il
P <+/+0) Wby oyl a3l
et L Se clapilell @l b plofl ol 2l 0js B
(Imanshahidi e!; puws ¢ (s skl 9 (Makinia al., 2014)
slosle 1y 1 s a8 5 > cdllas and Hosseinzadeh, 2008)
.3.59]&]1 al)@ 4 ool U’I 4 ,\.’J].)L;a Q‘)JL"y oS P w:ul) pl)‘c\g
el g oad il o Sl b (iSTy carge olS cpl )3 29290
SES (Jlie )3 9d 0 (D5 sladrg> 50 (19 Il g
ol L odds 43 sladsgs )0 (yjg gt pis 4 a5 3l g

Slysd Ban yliue (Tarladgis et al., 1960) 33l oo oyfy0los
olisul (plogy (bl p)SolS™ ) p)S (o Veesl &S (295
bl ) b cupd cnplte g bl 0B ju 09 03)8
2 e o Sl ) aBlie il e opl ) calisee Cldllas
OlS (905 slops) 5 eilel b pp 4 & g,
slie dlse i g 3,Slas )y opslog: 9 o)lejy gy sl
ool 51 eolatnl 15)S sdalie wg by 5eS sladrgs jo



1Fe) 3l ¥ ooylous OF wdo (4 1l cols polke (gledidghy dy i Y,

(Golzarand et al., 2004) soi 0 (idieS lrds g 50 by S oo Cusld 5 (gdse Do iljel g Slie bag

GCIMS o8z b oalitsl 3y90 ()l y3logs puileol o bS5 56T =Y Jgua
Table 2- Analysis of chemical compounds of yarrow essential oil used by GC/MS
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Table 3- The effect of dietary treatments on growth performance of broilers (d 42)
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b Means within each column with uncommon superscripts differ significantly (p<0.05).

! Feed Conversion Ratio
2 Standard error of the means
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Table 4- The effect of dietary treatments on breast meat quality in broilers
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ab Means within each column with uncommon superscripts differ significantly (p<0.05).

! Thiobarbituric acid-reactive substance (mg malondialdehyde/kg)
2 Water holding capacity
3 Standard error of the means.
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1- Sheep red blood cell
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Table 5- The effect of dietary treatments on the antibody titer (log?) against sheep red blood cell
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Introduction: Feed is the main cost part of poultry production. High feed efficiency poultry produce less feed
and less excrement per unit weight gain. Therefore, a comprehensive understanding of the biological mechanisms
that control feed efficiency is crucial for the development of optimal breeding and selection strategies. The serine
biosynthesis pathway is one of the most important pathways in animals with high feed efficiency. The aim of this
study was to investigate the expression of PHGDH, PSAT1 and PSPH genes by real-time PCR in Iranian native
turkeys with high and low feed efficiencies.

Materials and Methods: Iranian native male turkeys (n=500) were reared up to 20 weeks of age under
standard production guidelines. Then 75 turkeys were randomly selected and placed in separate cages with free
access to water and feed from 20 to 24 weeks. Turkeys were ranked based on feed conversion ratio (FCR) and
three turkeys with the highest and three turkeys with lowest feed efficiency were selected as high feed efficiency
(HFE) and low feed efficiency (LFE) birds, respectively. After slaughter of turkeys, RNA was extracted from
breast tissue. Quantity and purity of the extracted RNAs were determined using a nanodrop device and its quality
was evaluated using 1% agarose gel electrophoresis. Sequences of PSPH, PHGDH, PSAT1 and RPS7 genes were
collected from the NCBI database. The primer was designed using Primer Premier version 5 software. All primers
were synthesized by Sinaclon (Iran). In this study, RPS7 gene was used as a reference gene. Then, cDNA synthesis
was performed. The best amplification temperature for simultaneous amplification of target and reference genes
was determined. Samples were amplified for each gene with 3 replications using real-time PCR reaction.
Significance level between treatments for each gene was determined separately using t-test in SAS software
version 9.2 (P<0.05).

Results and Discussion: Results of ultraviolet light absorption measurements at 260 and 280 nm by the
nanodrop device showed that the quantity and quality of RNA extracted from the breast muscle samples were of
high purity and not contaminated. The range of RNA concentration of the extracted samples was between 480 to
962 ng/ul and the ratio of absorption at 260 and 280 wavelength was about 2.1, which indicates the good quality
of the extracted RNAs. The most suitable temperature was selected for specific binding of primers and
simultaneous amplification of target genes and temperature control of 58 °C. To investigate and confirm the
specificity of replication, melting curves were created to ensure the specificity of the amplified products, the
absence of non-specific bands and secondary structures such as hairpin and primer-dimer structures. The results
showed that there was only one narrow peak for each gene. The results of studying the expression of serine
biosynthesis pathway genes (PSPH, PHGDH and PSAT1) showed that the expression level of these genes in HFE
male turkeys was significantly higher than LFE male. Higher expression of PSPH, PHGDH and PSAT1 genes in
HFE animals than in LFE animals indicates activation of the serine amino acid biosynthesis pathway, which itself
can provide precursors for the Krebs cycle and purine biosynthesis. Glucose is the main source of metabolic energy
in the body. When glucose enters the cell, glycolysis begins in the cytoplasm. The pathway of glycolysis and
Glutamine catabolism produces an intermediate metabolite called 3-phosphoglycerate, which is gradually
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catalyzed to serine by PHGDH, PSAT1, and PSPH. Eventually serine is converted to glycine. Activation of this
pathway indicates the higher ability of HFE animals to make better use of energy sources such as glucose, which
increases protein production in breast muscle tissue and enhances volume and weight of muscle tissue in HFE
turkeys.

Conclusion: The results of this study showed that the expression of serine biosynthesis pathway genes (PSPH,
PHGDH and PSAT1) was significantly higher in high feed efficiency turkeys than in low feed efficiency turkeys.
In fact, these results at the level of molecular biology show that turkeys with higher feed efficiency cultivate better
use of energy received from feed. Activation of this pathway increases the biosynthesis of various amino acids and
thus increases protein and muscle mass in birds. The results of this study can be a promising window to introduce
genes that affect feed efficiency in order to further investigate the population and larger flocks of birds.

Keywords: Feed efficiency, Gene expression, Real-time PCR, Serine biosynthesis, Turkey.
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Ebrahimzadeh-Allahabad ) u)l> oY wigd g4 9 Miwd
J(etal., 2015
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S5 sk Sl h S5 g My S g 3 (o Jolos
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WS (o walals ) (B oaey o )3 1AS Spae (e Mg 38
J(Richards, 2003)

1- High feed efficiency

2- Phosphoglycerate dehydrogenase
3- Phosphoserine Aminotransferase 1
4- Phosphoserine Phosphatase
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Real-time PCR glis Sl
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A ol 2788C 500 5l eslal b eyl )3 s by pess A
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ACECH(Gan 55) -CH{ Il 8 o)
9
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(P<0.05)
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2- Ribosomal protein S7
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1- Low feed efficiency
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Table 1- Primer sequences used for Real-Time PCR

25 Jguazes o3l
Ol S5kl JIgs ol NCBI > (o yiws 5
Gene name Primer sequences Amplified Accession code in NCBI

product size

(W)

5 CAAAGCATCTGAGACAAACACG 3 o
PHGDH orwar 129 XM_010715700.2

5" GTTGAGAGCCCGGCTATGC 3 el
Reverse

(L3

5 TATATAACACTCCTCCATGCTACA 3' o
PSAT1 orwar 184 XM_019610527.2

5" CTGCTTCGGTTCTTCTTCTCC 3' S
Reverse

(L5

5 GGTTTCAGAGCATCGTGGAG 3 e
PSPH orwar 226 XM_010721744.3

5'GCTTCCATGTCTGTAGCTCCATC 3 el
Reverse

(L3

5 TGAAGTAGGTGGTGGCAGGAA 3 o
RPS7 orwar 165 NM_001285787.1

5'CTCGTTGGCTTGGGCAGAA 3 S
Reverse

Real-time PCR _z5Sly 5)l,> oS =Y Jou>
Table 2- Thermal cycles of Real-time PCR reaction

Ao pe LS (sReb) el 23 e (45) s oles
Step Cycles  Temperature (°C) Process Time (Second)
Pre-amplification Initial denaturation

94 ol b pusly 30
Denaturation
A 40 59 i 30
Amplification Annealing
72 h‘”‘_ 30
Extension
95 e by 10
Denaturation
o5 sxie ! 65 i 60
Melting curve Annealing
97 bt 1
Extension
S g aa by pljed S5 5 b Skl Lola] Jlasl Real-time PCR sl g (5 jludisgs
23,8 QLI5S ol 253 BA slo oS 5 Gun slay sl )Tkl conlie Jlasl (slos oyidl

dl)) o> u:)i'wl.w W Pl?u‘ ‘_s.slo.) o )‘ ooléstw! l) PCR wufb
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Table 3— RNA concentration and absorption of 260/280 ratio wavelength of in breast muscle samples

adiges (o ,See  pS o) clale 260/280 ¢
Samples Concentration (ng/pl) 260/280 ratio
HL1 722.65 2.137
H.2 629.598 2.132
H.3 962.353 2.15
L21 480.531 2.14
L.2 518.764 2.144
L.3 631.453 2.122

Ol B 03jL b lapyseliay L 2 WL 1 o3jh L bnygalis :H
1 H: High feed efficiency turkeys
2 L: Low feed efficiency turkeys
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RPS7 .;time PCR

Figure 1- Melting curve of Real-time PCR products of genes and image of these products on agarose gel. a) Melting curve of
Real-time PCR products of PSPH gene, (b) Melting curve of Real-time PCR products of PSAT1 gene and (c) Melting curve of
Real-time PCR products of PHGDH gene, (d) Melting curve of Real-time PCR products of RPS7 gene

Q?.l ub Ol)‘ﬁo PN uL.M) ‘qul.suo PSAT1 9 PHGDH PSPH
d)b‘_s-;"" )5194.3 (HFE) Y\g ‘_s.."l.l.é oa)’lg L » duowé% 5 Lmoj
Al it (LFE) gy (i o3 slasgalis 5 (P<0.05)

¥ Js)

LG5 Ol oty
035l b &llges ,> PHGDH 4 PSATL PSPH (claj ol

A byl Real-time PCR ) solawl b (wiydy o)F 4 Comd
sy Jols o5 (ppw Fise yowe slog; ole 2bi)l @l



VFe) 5l ¥ oslad OF wlr 3l nl galo pole sleingly 4 pis YT

16

* -
i
N

O

Fold change

5 1
)
J

3 0.5

0.25

0.125

0.0625

rHFE ®LFE

PHGH PS

Figure 2 - Expression of PSPH, PHGDH and PSAT1 genes in male native turkeys with high feed efficiency (HFE)
and low feed efficiency (LFE)
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Figure 3 - Serine biosynthesis pathway
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3-PG: 3-Phosphoglycerate, 3-PHP: 3-Phosphohydroxy pyruvate, 3-Pser: 3-Phosphoserin, TCA: Tricarboxylic acid
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Introduction: Having a fat tail is a characteristic of some Iranian native sheep breeds, whose main role is
usually to store energy for using in limited food conditions. However, the amount of energy required to store fat
in this tissue directly affects the efficiency of meat production and carcass quality. In Iran, the average weight of
each carcass is about 15.3 kg, of which 15% is the fat tail. It requires 1.7 kg more feed per kilogram of fat tail
than meat (protein), and customers pay a lower price per unit of weight for sheep with heavier fat tail. Today,
researchers in the field of animal breeding have a special focus on reducing the weight of the fat tail and
increasing the marketability of sheep carcasses. Bone morphogenetic protein 2 (BMP2) belongs to the B-
metamorphic growth factor of the B family and plays an important role in bone and cartilage development and,
therefore, seems to be the best candidate for the fat-tailed phenotype. Comparison of the results of genotype
obtained from Ovine SNP50K Bead Chip in tow fat-tailed breeds with the results obtained in 13 thin tail breeds
showed a missense mutation in BMP2 gene, with the frequency of different alleles in these two different groups.

Materials and Methods: In this study, in order to detect the polymorphism in BMP2 gene exon 1 and
investigation of its relationship with tail fat trait, blood samples from 150 same age ewes of Lori Bakhtiari breed
were randomly taken which are maintained in Gahar Dorud sheep breeding center (Dorud, Lorestan). DNA
extraction was performed using a special DNA extraction kit (Pars Toos, Iran) according to the manufacturer's
instructions. Determination of quality and quantity of extracted DNA was performed using agarose gel
electrophoresis and nanodrop spectrophotometer, respectively. BMP2 gene exon 1 was amplified successfully by
a pair of specific primer. The accuracy of this process was confirmed by 1.5% agarose gel. Then, using PCR-
SSCP technique, 12% polyacrylamide gel and silver nitrate staining, probable polymorphisms were tracked in
this position and finally calculation of Chi-square test (y2) for deviation from Hardy-Weinberg equilibrium
(HWE) has been assessed by Popgen (Ver. 1.32) software. The relationship between genotypes and average fat
tail weight (Corrected by body weight (BW)) has been analyzed with the PROC GLM procedures in Statistical
Analysis System (SAS) v. 9.1 version.

Results and Discussion: Based on the results, amplification of BMP2 gene exon 1 was successfully done
and three different patterns of polymorphism have been detected through SSCP analysis. Exon 1 of BMP2 gene
in Lori Bakhtiari ewes containing A and B alleles with distributions of 197 and 103 and frequency of 65.7% and
34.33%, respectively, that have generated AA, AB and BB genotypes with distribution of 75, 47 and 28 and
frequencies of 50%, 31.33% and 18.67%, respectively. Mean comparison of fat tail weight in each genotype
using Duncan procedure showed that the effect of genotype on fat tail weight in Lori Bakhtiari breed was
significant (P <0.05). AA genotype with average fat tail weight of 5.16 showed higher performance than AB
genotype with average fat tail weight of 4.29 and BB genotype with average fat tail weight of 3.76. The results
of statistical analysis also showed that the presence of allele A causes heavier fat tail weight and the presence of
B allele causes lower fat tail weight (P <0.05). Heterozygosity and Homozygosity observed in this study are
0.3154 and 0.6846, respectively. The significance of the calculated chi-square genotypic frequency in each
population at the level of 0.05 in comparison with the chi-square table shows that the studied populations are not
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in Hardy-Weinberg equilibrium. Which can be attributed to the pressure of selecting on reference population for
genetic breeding for fat tail weight at Gahar Dorud sheep breeding center. Today, advances in genomic
technologies have multiplied, and if information on loci associated with meat quality traits can be obtained and
the genes that control these traits are located on chromosomal sites, they can be incorporated into breeding
programs. Breeds should be used with MAS and cause genetic growth and development of these traits.

Conclusion: Using molecular detection methods and identifying sheep carrying B alleles and selecting them
as the parents of the next generation, we can move towards producing herds with lower fat tail weight and more
marketability.

Keyword: BMP2, Fat tail, Lori Bakhtiari sheep, PCR-SSCP, Polymorphism.
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Figure 1- PCR products of BMP2 gene exon 1 visualized on 1.5% agarose gel
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Figure 2- Polymorphism detection in exon 1 of BMP2 gene using SSCP technique
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Introduction.: Camels play a major role in the life of people in parts of Africa and Asia, especially in the desert
areas. Today, camels are important for sustainable livestock production species in many arid regions of the world.
Camels are economically important in terms of meat, milk and wool production in the desert. Due to climate
change, camel as a desirable animal for arid areas, requires more extensive scientific view. According to FAO
statistics, about 95% of 35 million humped camels worldwide are single-humped camels. The cytochrome b
sequence is part of the mitochondrial DNA, passing from mother to offspring’s, can be used to elucidate genetic
diversity and evolutionary history within and between different species. The aim of this study was to compare the
genetic diversity using cytochrome b sequence in Turkmen camel and its genetic relationship with one and two-
humped camels. In addition, the genetic relationship of within and between different species of camels has been
objected.

Materials and Methods: After preparing a blood sample from the abdominal vein of Turkmen camel, DNA
extraction was performed using salting out method. Turkmen camel sequencing was performed using IHlumina
HighSeq 2000. Sequencing creates 150 bp reads of the genome sequence. The reads were assembled by Denovo
method using CLC software and the contig of containing the cytochrome b gene was isolated based on the
reference gene, NC_009849. Relevant data were obtained to compare the CYTB reference gene in new (Lamini)
and old (Camelini) world species of camels. To study the genetic diversity of the camel species, a total of 42 one-
humped camels, 31 wild tow-humped camels, 121 domestic tow-humped camels, and wild lamas including 31
guanicoe (Lama guanico) And 6 vicogna-vicogna (vicogna vicogna) and domestic llamas including 6 lama glama
and 5 alpaca (Lama pacos) were compared. The alignment of CYTB gene sequence samples of different species
was performed using CLC Genomics Workbench 12 software. Then the number of gaps, the number of differences
and identities were obtained. A phylogenetic tree was drawn to investigate the genetic relationships between and
within species. Sequences of Turkmen camels and other Iranian and Arabian one-humped camels along with other
species were analyzed for alignment using CLC software. Phylogenetic tree of DNA and proteins sequences of
the gene was performed using Neighbor Joining method with Jukes-Cantor protein distance size with 1000
bootstrap replications.

Results and Discussion: DNA extraction based on spectrophotometry was 304 ng/ul and was suitable for
sequencing. After sequencing, 589,326,158 readings of 150 base-pairs containing more than 88 billion bases were
obtained. Assembling of the obtained reads produced 235978 contigs from which the contig of containing
cytochrome b gene was selected based on the reference gene. The sequence of other camel species was extracted
from the database and used based on the fact that the data contained the entire cytochrome b gene, which
corresponds to 1140 bp of the reference gene. There is the biggest difference between new world of wild and
domestic camels. There was a minimal difference between Arabian and Turkmen camels with 100% similarity,
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followed by Lama Glama and Lama Guanico, as well as between wild and domestic two-humped camels. The
Turkmen camel was completely similar to the Arabian camel and had the greatest difference with wild two-humped
camels. In the study of Di Rocco et al. (2010) it was shown that the difference of cytochrome b sequence between
wild camels (VV and L Cuanicoe) was 6.4%, which in this study was 6.3% which could be due to the larger
number of samples in this study. The phylogenetic tree of cytochrome b protein sequence showed that the llamas
and one and two-humped camels are located in different branches of the tree. According to the results of DNA
phylogenetic tree, llamas were on one side and two-humped camels were on the other side of the tree and one-
humped camels were located between them. There was a great diversity within the population of llamas. Some
domestic one and two-humped camels are associated with wild two-humped camels. The results indicate that wild
two-humped female camels were mated with domestic one and two-humped males that resulted one and two-
humped domestic camels phenotype. The same is true of [lamas, with domesticated Lama Glama and Lama Pacos
locating among the wild species of Lama Guanicoe and Vicogna vicogna phylogenetic branch. Ming et al. (2016)
demonstrated that domestic and wild two-humped camel species are genetically distinct from each other. In this
study, it was shown that the domestic and wild two-humped camels is phylogenetically close to each other and
distanced from one-humped camels. Based on the cytochrome b sequence, Cui et al. (2007) were concluded that
one and two-humped camels separated before migrating to Eurasia. Similarly, in this study, it has been shown that
one-humped camels are separated from two-humped camels, then wild and domestic two-humped camels are
separated from each other. As a result, there is a greater phylogenetic distance between Ilamas and humped camels.

Conclusion: Iranian one-humped camels can be classified into four genetic groups, two of which are originated
from wild and domestic two-humped camels and the other two groups are among the one-humped camels. Iranian
domestic two-humped camels were also phylogenetically divided into four genetic groups.

Keywords: Cytochrome B, Genetic diversity, Phylogenetic tree, Turkmen camel.
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Figure 1- Alignment of DNA sequence of cytochrome b gene in Turkmen camel and other camel species
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Table 1- Number of gaps, differences and identities of CYTB in different camel species

48 s dlaas gl dlaas LLiS slass
Species Gaps Differences Identities
1 2 3 45617 1 2 3 4 5 6 7 1 2 3 4 5 6 7
2 0 32 1108
3 0 0 68 72 1072 1068
4 16 16 16 113 123 134 1035 1025 1014
5 2 2 2 16 178 184 175 209 963 957 966 939
6 2 2 2160 178 184 175 209 O 963 957 966 939 1140
7 2 2 2 16 00 167 169 165 211 116 116 974 972 976 937 1024 1024
8 2 2 2 16 0 0 0 175 177 169 208 110 110 32 966 964 972 940 1030 1030 1108
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Lama glama (1), Lama guanicoe (2), Vicugna vicugna (3), Lama pacos or Alpaca (4), Arabian camel (5), Iranian Turkmen camel (6),
Wild Bactrian camel (7), Bactrian camel (8)
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LGuanicoe:/ama guanicoe CF :camelus ferus
LGlama:/ama glama 1C: Turkmen Camel —@® |.Guanicoe
LP:/ama pacos cp: camelus dromedarious
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Figure 2- Phylogenetic tree of DNA sequences of cytochrome b reference genes
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Figure 3- Alignment of protein sequences of cytochrome b gene in Turkmen camel and other camel species
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Table 2- Number of gaps, differences and identities of CYTB protein in different camel species

VY s sy gl slaws WL i
Species Gaps Differences Identities
1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7

2 0 3 377

3 0 0 4 7 376 373

4 0 0 O 19 20 22 361 360 358

5 0 0 0 O 23 24 22 37 357 356 358 343

6 0 0 0 0 O 23 24 22 37 O 357 356 358 343 380
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Figure 4- Phylogenetic tree of protein sequences of cytochrome b reference genes
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TurkmenCamelCYTB: Iranian Turkmen camel; CF: Wild Bactrian camel; CB: Bactrian camel
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Figure 5- Phylogenetic tree of DNA sequences of cytochrome b in different species
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Figure 6- Phylogenetic tree of DNA sequences of cytochrome b in different species
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Figure 7- Phylogenetic tree of DNA sequences of cytochrome b in samples of different countries and species
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