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Table 1- Ingredients and chemical composition of experimental diets (% of DM).

Shyss dlge S ool jd o yd
Feeds Percent in dry mater
Ay Suts dile 20.00
Alfalfa hay

od3 Cluol s> 4l 65.15
Ground barley

Lgws dllous’ 10.87
Soybean meal

oS Sl S 1.33
Calcium carbonate

Sl mae 1.33
Sodium bicarbonate

e eling JaSa 0.66
mineral vitamin premix*

S 0.66
Salt

(005 Aploms) (oliondd S 5

Chemical composition (Calculated)

(Ao ) Siis ool 89.20
Dry matter (%)

(pS5kS > 5 1) (o plin (551 2.75
Metabolisable energy (Mcal kg™)

(323) ol g 16.00

Crud protein (%)

£S5 A lS S WA B olng 25 ) D elizg Ve U A goliyg becee TU :Jelis (e = iaaliyg JoSto pS5kS o
PSY gpgtle S o[ooN wyp)S N IS 25 /N sy S Y e 5 I aT p S Y i S Y s )5 P i pS Y cjiad

ST 5
' The mineral and vitamin premix contained (per kg DM): 500,000 IU Vitamin A, 100,000 1U
Vitamin D, 1 g Vitamin E, 180g Ca, 90g P, 20g Mg, 60g Na, 2g Mn, 3g Fe, 0.3g Cu, 3g Zn, 0.1g Co,
0.1g I, 0.001g Se and 3g commercial antioxidant (Globatiox contained active ingredients;

Ethoxyquin, Propyl gallate and Citric acid).
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Table 2- Effects of monensin and plant extract on dry matter intake and digestibility*

T -
cielojl o
. . . P-value
P! Experimental diets’ SEM
Items . . i
c M PE MP Treat Period  Time gg::g; TTrﬁfg
P p5) Bran Sis odlo
(395
Dry matter intake (g
d?)
Jsl 395 V¥ 1617% 1337°  1648%  1574% 7410 0.02 - 0.01 - 0.11
First 14 days
b3 39 VF 1934* 1641 1817®  1530° 8320  0.009 - 0.003 - 0.007
Second 14 days
b 5oy OF 18442 1737° 1788%  1509° 81.80  0.03 - 0.001 - 0.11
Third 14 days
Pl 5o, V¥ 1698 1690 1769 1548 8320 0.48 - 0.01 - 0.66

Fourth 14 days

0399 JS' ke
Means of period

(2op) s b wan el
Apparent
digestibility (%)

<is ool 705 69.8 712 69.1
Dry matter
NESENC 63.8 62.75 64.5 62.2

Crud protein

1773 1601 1776 1549

69.50  0.07 0.01 0.01 0.001 0.49

4.95 0.50 - - - -

1.23 0.71 - - - -

(P<10) 55 5929 (5l5 sime BMB] ciglie gy b (sl uSiloo s i3, sb ) !

595 2 ol 8 S5 4 i S i Yo (PE) gy 53 ol 5 sl 4 (LS oslua )5 Y (C) g8l g t el 5 edgle 00> Y+ o 5liS 2oy Ar (gl pitzlofl oy
{MP) 555 3 oy o sli) &0 (e > i S5 pg0 &0 maige p5 o Yo g (M) 0,95 JS 5

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

2 Diet consisted of 80% concentrate, 20% forage and contained either no additive (C), 2 g blend of plant extract/day/head (PE),

30 mg monensin/day/head during the whole experimental period (M), or periodical inclusion (two weeks periods with or

without) of 30 mg monensin/day/head (MP).
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Table 3- Effects of monensin and plant extract on chewing activity and feeding behaviors of lambs (min/d, or as

stated)*
sislef o P-value

Pl Experimental diets? SEM
Factors .

C M PE MP Treat Period Tregtx

Period

ohgr cullsd ooy JS 54855°  610.75° 516.00° 503.13° 20.88 0.001 0.001 0.37
Chewing activity
o0 Shs gloy S 20043 255.00° 208.38° 187.37° 13.89 0.005 0.001 0.06
Feeding time
(odeg o adBd) 0y55 Slyss oieg sl 35.12 44.25 39.12 3712 248 0.06 001 0.001
First meal (min meal™)
(0ds g )3 diB3) (255 0deg (megd 32.85 40.90 34.25 3155 327 019 0.002 0.37
Second meal (min meal™)
(0355 5> 42dd) STy Bpumo (loj (ke 21.09° 2504 2261% 2080° 115 0.04 004 0.3
Means of feeding time (min meal™)
(4885) (19,95 ol yiSlas 44.75°  5825°  48.62°  4262° 323 0004 0.03 0.003
Maximum feeding time (min)
(©ld3) (3)95 (slaossy dlass 9.60 10.30 9.37 900 040 015 001 077
Meal frequency (n)
(4885) lmoseg dlols 147.95®  125.83° 14843* 16151* 831 0.02 030 0.62
Meal space (min)
oS Sz loj JS 348.13 35575 307.63 31575 1514 0.06 0.001 0.26
Rumination time
(42d) Jlazets (loj (3 Sileo 11.63 11.90 10.63 11.18 047 024 0.001 0.56
Means of rumination time (min)
35S Sleds labs sluss 30.10 29.92 29.15 2862 0.80 053 0.001 0.3
Frequency of rumination
(42:83) Jlozets y9s lboseg dlols 107.25%  89.81° 112.11* 12158 678 0.01 0.006 0.56
Meal space without ruminating (min)
P sl Sele) (Bpae S35 ol s 3.17 3.60 2.87 333 020 008 0001 078
(pSsksS
£ 9k
Rumination on dry matter intake(h kg™)
(PSS o sl celo) (Bpae Siis oo 955 1.81° 2.49° 1.90° 1.92° 0.5 0.007 0.001 0.31
Feeding on dry matter intake (h kg™)
Sy cels) 8 Sis odbe g
Pl 2el) (Bpae 7o 4.99° 6098 478" 526° 029 001 0001 081

(P55
Chewing on dry matter intake (h kg™)

(P < 0.05) sib o i3 sine BT gyls S jiiio pui By b Cisdy p sl puSlo |

oy 2 1)) & omiign 25 ke ¥ (PE) gy 53 ol ym (il 4 LS ojluae 5 ¥ (C) g8l cigs £ Jelis o dgle diops Ve o 5lS 2oy Ar (gl (islesl o

{MP) 555 5 ooy s il a1 o 3 e S Oy &1 (tisn p S ia Vo 5 (M) 0393 IS 13 555

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

2 Diet consisted of 80% concentrate, 20% forage and contained either no additive (C), 2 g blend of plant extract/day/head
(PE), 30 mg monensin/day/head during the whole experimental period (M), or periodical inclusion (two weeks periods with

or without) of 30 mg monensin/day/head (MP).
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YT wlig) 3958l b @y )3 oS Lp sl 00 g9y 2 palesl S
2 hop N GRIBlEl ely i) 4 siige p)S e
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Table 4- Effects of monensin and plant extract on average daily weight gain and carcass characteristics of

lambs*
Tl oy
. . P-value
P! Experimental diets’ SEM val
Item
c M PE MP Treat Period Time | ¢
Period
(p5) 139, 0139 il
Daily weight gain (g) 211.9 232.7 254.4 168.8 295 028 0.28 0.03 0.14
(p5 ) Sialef €0, 2 039 414 M5 413 414 20 099 - -
Initial weight (kg) ' ' ' ' ' '
(PS5 5hS) S loj ) 0835 (13
Live weight at slaughter 53.5 56.2 54.32 53.10 264 0.61 - - -
(kg)
Y Sluogas
Carcass characteristics
; iy
(p5515) .5 43 05 2854 2961 2845 2584 126 023 - -
Hot carcass weight
(p5545) 25 <Y 39 2788  28.83 27.77 2499 127 022 - - -
Cold carcass weight
¢ sy
P75 A5Y Ao 5406 5232 5368 4874 435 081 - - .
Percentage of hot carcass
0 Y 20y 52.83  50.10 5241 4715 430 077 - - -
Cold dressing percentage
222 869 885 9.15 775 111 082 - - ;
Tail percentage
(P < 0.05) sibon loiine S (gl)ls Sjnia i By b i)y slonSila’

oy 2 1) & aisae p S e Yo (PE) g5 53 0l 52 sl 4 (LS olae )5 Y (C) Liagl g 1 Jelis o dbgle o3 Ve o 5liS sop Ar (gl pitalofl 0
{MP) 505 5 ooy 33 lil 0 oo 53 &3 S 90 & iige 5 s To 5 (M) 0,93 S )3 g, 5
! Means within same row with different superscripts differ (P < 0.05).

2 Diet consisted of 80% concentrate, 20% forage and contained either no additive (C), 2 g blend of plant extract/day/head
(PE), 30 mg monensin/day/head during the whole experimental period (M), or periodical inclusion (two weeks periods with

or without) of 30 mg monensin/day/head (MP).
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Table 5- Effects of supplementation of monensin and plant extract on non-carcass components (as % of

body weight)*
Yo Lnj °
Gl o)l oy R

rl°tem Experimental diets SEM P-value

C M PE MP treat
o 3442 3.86% 3.54° 4.85° 0.34 0.14
Blood
s 4.80% 4.75° 4.86™ 5.19° 0.14 0.017
Head
et 219"  231% 220 247 007 0.12
Trotter
e 13.75 12.97 13.07 13.47 0.69 0.84
Skin
Gl ol 1587  16.97 16.88 1716 070 0.62
digestive system
B 1.88 1.89 1.77 1.99 0.14 0.75
Rumem
b 0.26 0.24 0.23 0.28 0.02 0.44
Omasum
byt 0.44% 0.33 0.35° 0.48 0.03 0.06
Abomasum
9 3.99 3.75 3.69 3.67 0.19 0.48
Intestine
Sorem 0.44 0.33 0.39 0.40 0.04 0.40
Large intestine
s 046  0.74° 066° 066 007 0.07
Colon
taesls 0.27 0.27 0.26 028 001 0.85
Kidneys
loa s’ Gl Ll >
Fat around the kidneys 0.23 0.20 0.32 0.16 0.08 0.55
- 1.60 1.60 1.65 1.53 0.07 0.71
Liver
o 126  1.10° 1.44° 150° 0.9 0.04
Lung
b 0.36 0.39 0.42 041 002 0.34
heart
B SLb gy
Fat around the heart 0.24 0.24 0.17 0.14 0.07 0.66
Job 012° 012 017 018 001 0.04
Spleen
o 1.01 0.79 1.08 0.63 0.16 0.24

Abdominal fat

(P < 0.05) sl o b sine B sl Syie i gy b e, o sloles |
2 Sl & mige 25 ka ¥+ (PE) g 3 ol o il &0 aLS olas 5 Y (C) Liag 8l g £ Jelis o dbgle o> Vo o 5lacS dioys Ar (g5l (oislesl oy
{MP) 595 55 oly o lil & s 53 atin S5 D90 ) pmnige p)S o Yo 5 (M) 05 JS 3 595 53 ol
1 Means within same row with different superscripts differ (P < 0.05).
2 Diet consisted of 80% concentrate, 20% forage and contained either no additive (C), 2 g blend of plant
extract/day/head (PE), 30 mg monensin/day/head during the whole experimental period (M), or periodical inclusion
(two weeks periods with or without) of 30 mg monensin/day/head (MP).
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Table 6- Effects of monensin and plant extract on means of ruminal pH of lambs®

T alojl 0y
P-value
. - 2
RYE Experimental diets
SEM
Item . Treatx
C M PE MP Treat Period .
Period
:;\;;;}I;eperiod 6.24 6.18 6.16 6.30 0.89 0.64 0.03 0.01
I\D"”f i1 6.42°  609° 596"  646° 014 005 - }
erio
;;’r’.;d ) 618 645 6.24 613 018 064 - ]
|
;e’r’; i3 632 587° 587"  659° 019 004 - ]
|
;;’r’.;d . 642  5.98 5.94 669 021 006 - ]
|

(P < 0.05) saislypn lagime M5 (gl)l> S o b By b oy o sl
Sl & pmtige p5 Sbea ¥ (PE) oy 2 ol p2 il 42 aLS olas 5 Y (C) Ling 8l g 2 Jalis o dbgle o> Yo o 5lacS diops Ar (gl (oialesl oy
AMP) 59, 53 oy 3o Il & ploe o i S5 590 & pmmige )5 a0 5 (M) 0393 US 13 g, 3 ooy 2
1 Means within same row with different superscripts differ (P < 0.05).
2 Diet consisted of 80% concentrate, 20% forage and contained either no additive (C), 2 g blend of plant

extract/day/head (PE), 30 mg monensin/day/head during the whole experimental period (M), or periodical inclusion
(two weeks periods with or without) of 30 mg monensin/day/head (MP).
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Table 7- Effects of supplementation of monensin and plant extract on chemical composition of carcass

(percent)*
Yo Lnj °
; EX eme;tafzietsz P-value
P4 i SEM
Item
C M PE MP treat
Cudg? i odle 5157  55.33 53.09 5255  1.94 058
Meat dry matter
s Pl o
P oFon 20.5 22.14 20.50 19.90  0.82 0.29
Meat crud protein
g sl
# S 1.44 1.50 1.06 059 043 0.44
Meat ash
b B 2 2912 3186 31.01 3093 179 0.74
Meat crud fat
- Joseiwl i oole
Ol > 6637  60.09 62.55 6021 224 021

Bone dry matter

(P < 0.05) sib o i3 sine BMST gyls S jiio i By b Ciudy p slapsSile |

&l 4 ommidge p )5 dee Yo (PE) 59, u‘j) sl (Bl olac p 5T (C) 53938 ek ¢ Jels 45 abgle 1oyd Yo o luntS dojd Ae (ggls oinlojl bﬁ?r
(MP) 55y 5 oy o slil 0 e 3 i S 90 &1 pmaige 5 ua Vo 5 (M) 093 S 33 5oy 3 ol o
! Means within same row with different superscripts differ (P < 0.05).

2 Diet consisted of 80% concentrate, 20% forage and contained either no additive (C), 2 g blend of plant
extract/day/head (PE), 30 mg monensin/day/head during the whole experimental period (M), or periodical inclusion
(two weeks periods with or without) of 30 mg monensin/day/head (MP).
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Table 8- Effects of monensin and plant extract on back fat and Loin eye thickness®

Y .
inlojl oy
P-value

- - 2

SYH Experimental diets
SEM
Item . Treatx
Cc M PE MP Treat  period

period

(Shocdee) oy (2 Cunlis

Back fat thickness (mm)

Loin eye thickness (mm)
(Feike) twsly (12 g abae JS cunlis
Loin eye and fat total depth
(e yingsbl) i, i glaie g
Loin eye area 30.65  35.75 33.80 29.52 2.59 0.34 - -
(square centimeter)

4.14 3.95 4.01 3.91 0.19 0.85 0.001  0.0019

2345 2301 23.38  22.73 0.66 0.85  0.0008 0.78

29.58  29.25 20.49 2881 0.73 0.88  0.001 0.06

(P < 0.05) sib o 53 sine GMST lyls S jiio o By b isdy p slapsSilie |
2 & maiiyn 5 hea Vo (PE) gy 13 ol yo (oIl & (LS olae o5 ¥ (C) gl yg 1 Jelis 45 igle 203 ¥+ 0508 aopy Ar (gl il 0"
(MP) 55, 5 oy o slil & e 3 4t S 90 41 (piige 5 aa Vo 5 (M) 09 S 53 oy 3 0y

! Means within same row with different superscripts differ (P < 0.05).
2Diet consisted of 80% concentrate, 20% forage and contained either no additive (C), 2 g blend of plant extract/day/head

(PE), 30 mg monensin/day/head during the whole experimental period (M), or periodical inclusion (two weeks periods
with or without) of 30 mg monensin/day/head (MP).
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Table 9- Effects of supplementation of monensin and plant extract on blood metabolites®

T alo3l 0y
. . L P-value
fl=t>45| Experimental diets SEM ——
em C M PE MP Treat period . oo
period
(3 3 ¢ p S o) F55 84 82 81 21 0.30 0.001
a 89 0.33
Glucose (mg dL™)
(5 > 2 p)5) e 3.99 3.88 3.65 0.09 0.09 0.001
. .001
Albumin (g dL™) 385 0.00
(32 o2 2 S o) Jg S 01.34 87.12 85.62 92.06 3.38 0.46 0.001 0.30

Cholesterol (mg dL™)

(P <0.05) wsl o s GMS| chls S jiio pé Ggps b Ciody o slapSole |
S & Gemise pS o T (PE) g5 55 ol 5o sl & (8L ojlas 25 Y (C) (33933l gy 1ol o5 sl 203 Vo o 5laS oy Ao (g tuleil o2
{MP) 55, 33 oy 3o il & e > i S Sy & ppmige 5 o Yo 5 (M) 0,93 US55 59, )3 ol o

! Means within same row with different superscripts differ (P < 0.05).
2 Diet consisted of 80% concentrate, 20% forage and contained either no additive (C), 2 g blend of plant

extract/day/head (PE), 30 mg monensin/day/head during the whole experimental period (M), or periodical inclusion
(two weeks periods with or without) of 30 mg monensin/day/head (MP).
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Introduction The ionophore antibiotics have been added to high-grain diets as feed additives and reduced
digestive problems with this compound have been reported in many studies. Monensin is an important ionophore
that has been used for approximately four decades based on its potential to control rumen fermentation pattern and to
decrease the incidence of acidosis and increase efficiency of nutrient utilization. These ionophores facilitate the
release of ions from the lipid membrane of bacteria and protozoa also ionopheres increase propionate and decrease
methane production. However, the use of antimicrobial agents as feed additives can contribute to antimicrobial
resistance both in animals and humans, posing a serious risk to the public health. More recently, there has been a
growing interest in the potential use of plant extracts as alternatives for antimicrobial feed additives in ruminants.
The essential oils are second metabolites of plants, which have some effects on ruminal protein degradation and
mitigate methane production. We hypothesized that replacing the plant extract for monensin would affect behavior
and performance of Afshari lambs fed high concentrate diet.

Materials and Methods Thirty two Afshari lambs with an average initial weight of 41 £ 5.6 kg and six months
old were used in a completely randomized design with four treatments and eight replications in each treatment for 56
days with 21 days as an adaptation period and 35 days as an experimental period. In these periods, four diets for
feedlot lambs were given. The basal diet was contained 20 % alfalfa hay, 65 % ground barley and 11% soybean
meal. The basal diet was formulated with Cornell model software. Crude protein and metabolizable energy were 16
% and 2.75 Mcal/kg of dry matter respectively. The experimental diets were; 1) basal diet without additives,
monensin or essential oil, 2) basal diet with 30 mg monensin/d for each lamb, 3) basal diet with two grams of a
commercial plant extract, and 4) basal diet with periodically inclusion of 30 mg monensin/d for each lamb for two
weeks and no for next two weeks. The lambs were weighed weekly and feed intake was measured daily. Feeding
behavior and rumination and rumen pH determination was performed every two weeks. At the last day the lambs
were slaughtered and the carcasses characteristics were determined.

Results and Discussion Differences in dry matter intake did not differ due to relatively large individual variation
in voluntary intake, but it tended to lower (P = 0.06) with monensin fed lambs. Effect of monensin on feed intake
varied over time. The increases in feed efficiency and propionate production have hypothesized in many studies for
decreasing DMI with monensin supplementation. Monensin can increase propionate production and its supply to
liver and it has a hypophagic effect. Monensin inclusion to basal diet result to increase the time spent eating,
chewing activity and the mean of eating meals, and also it increased eating and chewing activity for each kg of dry
matter intake (P < 0.05), and however, these effects were not observed with periodical inclusion of monensin. It is
reported that monensin had an effect on rumen fermentation and it can reduce absorption of nutrients during a meal,
so the meal size is reduced. Lambs fed high concentrate diets were adapted and had decreased rumen pH
fluctuations when monensin was included in diet. Daily weight gain and slaughter weight was not significantly
different between treatments (P > 0.05). The lambs fed monensin periodically had numerically lowest weight gain
and monensin fed lambs had greater hot and cold carcass weight. Proposed that increased propionic acid as a result
of the effects of monensin may be used in gluconeogenesis, thus it spared the amino acids for glucose and indirectly
increase muscle or protein accretion. In addition, monensin stimulates micro-organisms in the digestive tract, so it
optimizes nutrient synthesis in rumen and improves nutrient absorption in the digestive system.

Conclusion The results showed that periodically inclusion of monensin to lambs diet may compromise
performance compared to daily inclusion of monensin and plant extract. Inclusion of plant extract had a positive
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effect on daily weight gain and could be replaced for monensin, but further research is need to warrant these effects
and ruminal and metabolic aspects of plant extracts and monensin.
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