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Table 1- Chemical composition of the feed stuffs

Nutrients UMMB! Alfalfa Barley grain Cotton seed meal Wheat straw Wheat bran Molasses
(o) S ool 90.96  91.09  93.18 91.61 93.93 9424  86.09
Dry matter (%)
(S 03l 2o p3) JT o3l
. 79.35 89.25 90.13 93.95 92.97 95.52 93.68
Organic matter (% DM)
(Sis 0ol doyd) plB gy
. 19.76 15.48 10.05 22.83 4.56 18.69 8.61
Crude protein (% DM)
(Sis oolo s yd) pl o>
3.10 1.54 2.49 7.47 1.51 6.52 0.83
Ether extract (% DM)
S odiagd > Joloeels LI
(s 03lo dus)d) 22.98 52.83 23.09 60.12 83.01 57.84 0.04
NDF? (%DM)
Sop) b Sl S
(K3 ool 40.71 19.50 54.50 3.53 3.89 12.47 84.20
NFC? (%DM)
(Sis odlo duoyd) pbb juSs
20. 10.7 .87 . 7. 4.4 .32
Ash (%DM) 0.65 0.75 9.8 6.05 03 8 6.3
$HSI8) e 6 (555
(pS5kS 2.37 1.96 2.90 2.91 1.44 2.6 2.88

ME* (Mcal kg™)

! Urea Molasses-Mineral Block
2 Neutral detergent fiber
®Non fiber carbohydrate

A5 35152 (1985) (s )1 o bl 2 ()5 54S 51 S ISIK0) o L6 (55,1 -1

4 Metabolizable energy (Mcal kg™) was calculated based on NRC (1985).
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Table 2- Feed ingredients of the experimental rations and their chemical composition (based on DM)

salojl gl las
Treatments
1les 2 s 3 s 4 s
Treatment 1 Treatment 2 Treatment 3 Treatment 4

She Slge
Feed stuffs
oMo 059l Soly
Urea molasses block 0 0 15 15
puiS olS
Wheat straw 4.5 4.5 5 5
gab 58 58 55 55
Barley grain
aly 4 dlbus
Cotton seed meal 10 10 0 0
g
f‘l falfa 27 27 25 25
eliy e JuSe 05 05 0 0
Mineral-vitamin premix
o 100 100 100 100
Sum ,
(P)SokS 2 35 o) " ymmniige
Monensin® (mg kg™) 0 30 0 30
&)lo olond oS 5
Chemical composition of treatments
(Ma23) s o3lo
Dry matter (%) 92.44 92.44 92.24 92.24
(Sis 03bo o) LJI odlo
Organic matter (% DM) 89.82 89.82 88.30 88.30
(Sis 0ol s yd) pbB gy
Crude protein (% DM) 12.36 12.36 12.44 12.44
(s 0dlo duoyd) 4neSs 50 ayjo0s bl pgp
RDP (% DM) 8.10 8.10 8.80 8.80
(;i...o odle duoyd) 4neSid jd ayjos LB jue Cpiigp
RUP (% DM) 4.26 4.26 3.56 3.56
(Sis oolo s yd) pl >
Ether extract (% DM) 2.67 2.67 2.29 2.29
(St olo a0 ) (5 osiygd 5 Jsloeel B 37.39 37.39 33.50 33.50

NDF (% DM)

s (;Z E"K;l))dﬁ? e Sachinss 37.40 37.40 41.15 41.15
E@;{ﬁ;i;:; e 10.19 10.19 11.70 11.70
o e ™ 2.57 2.57 2.51 2.51

90 yaud )l 190 oS ¢ Ll 25ls 100 E poalisg o Mol 3515 52 300 D ponlisg o lhollies aols 5130 500 A pysoliys : (5 5kS 2 13) (sivolizg = siee JaSo S 55 -
oS! 8 5 ko 3219 oito 0.8 o L psei 5 o 100 LS 0,8 o 100 1 5 ko 2000 550 .8 oo 3000 o] .8 oo 300 o 32 50 s 3o
255 ke 3000 BHT
598 53 5 ke 152 100) 39 30,5 10 e il
A dole (1985) (s ) of sl o (p S5k 32 IS ) silie LG (551
! Premix composition per kg: vitamin A, 500,000 1U; vitamin D, 300,000 IU; vitamin E, 100 IU; Ca, 190,000; P, 90,000; Na,
50,000; Cu, 300 mg; Fe, 3000 mg; Mn, 2000 mg; I, 100 mg; Co, 100 mg; Se, 1 mg; Mg, 19,000 mg; BHT antioxidant, 3000 mg.
% The monensin concentration was 10% (100000 mg kg™?).
% Metabolizable energy (Mcal kg™) was calculated based on NRC (1985).
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Table 3- Effect of experimental treatments on performance of lambs*

Eypae S ole ali9) 01j9 ol nSlke o
e s coyo

(G9y » £55) (G9y » £55)
DMI? (gr day™) BWG? (gr day™) FCR
2 . N
e Lles 1304.54° 185.45 ¢ 7.02°
Treatments Treatment 1
2 o b b b
1298.64 202.71 6.43
Treatment 2
3 b
o 1340.40 ® 212.17° 6.32°
Treatment 3
4 s
o 1331.02 2 237.45° 5.65°
e Treatmentd
SEM 8.19 4.65 0.17
oo =059 Ssby Sb g b b a
i 1301.59 194.08 6.72
Urea molasses block Without block
S b
st 1335.532 224.81° 5.98°
___________________________________ BIOCK
SEM 5.79 3.27 0.12
iy oS ogh 1322.29 198.81° 6.67°
Monensin Without monensin
niioe b
o 1314.83 220.08 ° 6.04°
_________________________________ Monensin
SEM 5.79 3.29 0.12
P-val o Lo
value e 0.0043 < 0.0001 0.0002
Treatments
Ssh
0.0005 < 0.0001 0.0003
Block
Gy 0.3770 0.0002 0.0040
Monensin
oy
Oy K55 0.8505 0.3982 0.8151
Block x monensin
CcVv 1.52 5.43 6.50

(P<0.05) 12l o (6l dne B3] gy alia pi Cigyo b cind,y po (sloySilo |
2 S e ) Sy ) 2 S

(o362 7118) niige 5 Sol g (o6 785) ks 0 (B rommiign oo 53 enn 30 ag¥le & il 02 (2 (s 02 515 g dbgle Lo e (L ol o’

““J“’M(")" le) W}Abouu&d9L9(Z85) ab ¥ (4

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

2 Dry matter intake
®Body weight gain

4 Treatments included: 1) concentrate mixture and forage (basal diet), 2) concentrate mixture and forage+30 ppm
monensin, 3) concentrate mixture and forage (85%) and UMMB without monensin (15%), and 4) concentrate mixture and
forage (85%) and UMMB enriched with monensin (15%).
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g Sliwl 1 LS ligngn 3y Gial38l (10) wise e
Ol b il aaSls slalyjsisn culld oS s
2 She 03l d9pe e Lo ay al S5 (b;
23 (14) Esl 01l o)l cpmaign oS il EALS gt
300 5200 50 p5lie o gBge oS L oanlive Guios o
i 4 Shigd Bpae (D95 SbglS 0 ) eiige p)5 e
pls iy 3, 8des 48] el sl ials s,y 13/5 4 10/5 3/2
(29) 5,5 )5 b cou

i lass 53 oy (i lgo g (St o3l pett Cubld Aoy
23,5 oo 03nlio a5 565 e .l ond 1)1 4 Jos 1> iole)l
Sloinn oo 4l 52 lajlas 1 SLiS ol puin b
(P<0/05) 53 VL3 51 (glajlos &y canus

54 e 3 L5 B, i ol (5L (- iomen
= Shss g5 S P<OM05) w35 sxmbie 1 jlos j (o o e
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Table 4- Effect of experimental treatments on nutrients digestibility of diets (%)

b Sl
Siis ools LJI odlo pb pigy RE S oz < u)My)f
Dry  Organic  Crud Ether Neutral N“s’“sf’;
matter  matter  protein  extract  detergent on Tiber
fiber carbohydrate
2
e o 6236° 70.97 6465° 5285 49.90 88.87
Treatments Treatment 1
2 )L“" b
65.87 2 71.25 65.07 53.69 51.05 90.77
Treatment 2
3 e b b
63.55 70.35 64.99 54.60 52.27 88.35
Treatment 3
4 s
67.07°2 70.92 66.10°% 55.05 52.63 89.55
____________________________ Treatment 4
SEM 0.674 0.725 0.107 2.378 1.813 1.213
oMem0ygl Soly Sob o9 b
. 64.12 71.11 64.82 53.27 50.47 89.82
Urea molasses block Without block
Sob L
st 65.31 70.64 65.55% 54.82 52.45 88.95
_______________________________ Block
SEM 0.476 0.512 0.076 1.681 1.282 0.858
oy oS ot g 05b 7066 64.82°  54.36 51.84 88.61
Monensin Without monensin
o 6.47% 7109 6559%  53.73 51.09 90.16
_____________________________ MoneNsIn
SEM 0.476 0.512 0.076 1.681 1.282 0.858
P-val N
vaiue s 0.0013 0.8444 <00001 09152  0.9152 0.7094
Treatments
Ssh
Block 0.1019 0.5246 <0.0001 0.5255 0.2973 0.4847
W}A_ 0.0002 0.5685 <0.0001 0.7916 0.6863 0.2256
Monensin
ey
OS5 XS5k 9008 0.8395  0.0078  0.9368 0.8291 0.7779
Block x monensin
CcVv 2.08 2.04 0.3283 8.80 7.04 2.71
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! Means within same row with different superscripts differ significantly (P<0.05).
2 Treatments included: 1) concentrate mixture and forage (basal diet), 2) concentrate mixture and forage + 30 ppm monensin,
3) concentrate mixture and forage (85%) and UMMB without monensin (15%), and 4) concentrate mixture and forage (85%)
and UMMB enriched with monensin (15%).
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Table 5- Nitrogen metabolism in experimental treatments (g day™)*

0395
Nitrogen
[ A.S).aa.o &95)& )‘))‘ W) ub W) ;Lv‘
Intake In feces Inurine  Absorbed Retention
2 . N
eoles 5 Los 25.80 " 8.18°2 10.61*  17.54° 6.93°
Treatments Treatment 1
2 Lo
Treat;n ot 25.68 ° 7.53° 9.90° 19.242 9.34°
3 b
Treat;n ot 3 26.68 ° 8.09 % 8.52°¢ 18.46° 9.94°
4 Lo
Treat;n ént A 26.49 7.60%® 7.79¢ 18.95° 11.16°
SEM 022 019 019 027 031
oo =059 Ssbs Sb g b a b
25.82 7 10.2 1 14
Urea molasses block Without block 58 85 0.25 8.39 8
Seb b a b a
Block 26.66 7.85 8.16 18.71 10.55
SEM 015 013 015 019 022
Oty ey 26.35 8.13° 9.57%2 18.00° 8.43°
Monensin Without monensin
M“gr‘]”; ;" i 26.14 7.57° 8.85" 19.10° 10.25°
SEM 015 | 013 014 019 022
P-val o sboss
vaiue e 00144 00723 <000001 00036 < 0.00001
Ssh
Block 0.0022 0.9744 <0.00001 0.2522  <0.00001
Mg:ﬂ’; o 0.3387 0.0116 0.0029 0.0014  <0.00001
xS
BIO:’:;’;n Onj sin 0.9955 0.6876  0.9495  0.0414 0.0770
cVv 1.65 4.87 4.20 2.87 6.60

(P<0.05) sl o (syloisine OS] (shls ko b By b is; 52 slaguSilee
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! Means within same row with different superscripts differ significantly (P<0.05).
2 Treatments included: 1) concentrate mixture and forage (basal diet), 2) concentrate mixture and forage + 30 ppm
monensin, 3) concentrate mixture and forage (85%) and UMMB without monensin (15%), and 4) concentrate mixture and
forage (85%) and UMMB enriched with monensin (15%).
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Table 6- effect of experimental treatments on rumen and blood parameters (3 hours after the morning feeding)"

A0Sl (gl domiwl ) 09 b ol
Rumen parameters Blood parameters
i IR e gl JS S5 2 S ke) oyl
pH (5 2 Jsedee) (3 > » p S e) (3 (o2
TVFA (mmol L") Glucose (mg dL™) Urea (mg dL™)
2
Wl Jos 6.88° 87.02° 73.00°¢ 1950
Treatments Treatment 1
2 Lo
Treat;n ént ) 6.64° 108.35° 76.50 ® 19.33"
3 b
Treat:n ént 3 6.02° 128.05 2 74.83 " 20.272
4 Lo
Treat:n ént A 6.06° 130.42° 78.002 19.00°
SEMZ 0.084 ! 5718 0964 0.476
oo =059 Ssbs Sb g a b b
7 14 74.7 19.42
Urea molasses block Without block 6.76 % 5 9
S b b a a
Block 6.04 129.24 76.42 19.83
sem 0059 4043 0681 0337
Oy Oy 09t 6.45 107.99 73.58 " 20.08 °
Monensin Without monensin
M“(‘)‘r‘]“;" i 6.35 119.39 77.08° 19.17"
SEM 0059 4043 0681 0337
P-val Lo
vaiue e <0000L 0.0006 0.0015 0.0354
Ssh
Block < 0.0001 0.0002 0.0469 0.2970
Mg:n’; o 0.2755 0.0694 0.0004 0.0288
T
BIO:;“: ’;1 on; Gn 0-1194 0.1405 0.8344 0.0682
cVv 2.63 10.06 2.550 4.86

(P<0.05) sl o (syloisine OS] (shls o b By b is; 52 slaguSilee
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! Means within same row with different superscripts differ significantly (P<0.05).
2 Treatments included: 1) concentrate mixture and forage (basal diet), 2) concentrate mixture and forage + 30 ppm
monensin, 3) concentrate mixture and forage (85%) and UMMB without monensin (15%), and 4) concentrate mixture and
forage (85%) and UMMB enriched with monensin (15%).
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Introduction Feed supplements can improve nutritional value of ruminant’s diet. According to many studies,
urea molasses-mineral block (UMMB) is a good source of easily available nitrogen and fermentable energy and
its usage causes nitrogen and energy available for rumen microorganisms simultaneously and improves feed
efficiency especially in low quality feeds. Increased dry matter intake is reported when UMMB was included in
the diet of buffalo. It was observed that increasing digestibility of dry matter, crude protein, NDF and ADF in
cows by using UMMB. Also better availability of fermentable energy for rumen microorganisms was seen.
Monensin, as a feed additive through the manipulation of rumen fermentation, increases feed efficiency in
ruminants. This substance selectively inhibits gram-positive bacteria, thereby impacting ruminant metabolism by
increasing efficiency of energy metabolism, improving nitrogen metabolism, and reducing bloat and lactic
acidosis risk. Monensin may provide an additional energetic benefit from enhanced forage digestibility. In order
to evaluate the effect of UMMB enriched with monensin on performance, digestibility, and some blood and
rumen parameters in male lambs, two experiments were conducted in a factorial arrangement as a completely
randomized design.

Materials and Methods Ingredients used to manufacture UMMB were cotton seed meal (21%), wheat bran
(19.7%), urea (2.5%), molasses (43.3%), calcite (3.4%), mineral supplement (4.2%) and common salt (5.9%). In
the first experiment, 24 male lambs with 7-8 month age were randomly divided into 4 groups including 1)
concentrate mixture and forage, 2) concentrate mixture and forage + 30 ppm monensin, 3) concentrate mixture
and forage (85%) and UMMB without monensin (15%), and 4) concentrate mixture and forage (85%) and
UMMB enriched with monensin (15%). During the experimental period (70 days), dry matter intake and body
weight gain were measured daily and fourth nightly, respectively. Blood and rumen fluid samples were taken on
days 68 and 69, respectively, 3 hours after the morning feeding. For the second experiment, 4 lambs from each
treatment were randomly selected and transferred to metabolic cages to determine the effects of UMMB and
monensin on nutrients digestibility and nitrogen retention. Data were analyzed as a 2x2 factorial experiment
based on a completely randomized design using the GLM procedure of SAS (1999).

Results and Discussion The results showed that UMMB increased dry matter intake, daily weight gain and
decreased feed conversion ratio (P<0.05). Monensin had no effect on dry matter intake but increased daily
weight gain and feed conversion ratio (P<0.05). Higher dry matter intake seen in the groups receiving UMMB
may be due to higher palatability of diet and higher microbial activity because of simultaneously available
nitrogen and energy. UMMB had no effect on digestibility of nutrients except for protein. Monensin increased
digestibility of dry matter and crude protein (P<0.05). Significant effect of treatment was observed on urine
nitrogen and nitrogen retention (P<0.05). Effect of diet on urinary nitrogen and nitrogen retention was significant
(P<0.05). UMMB caused significantly lower excretion of nitrogen through urine and higher retention of nitrogen
(P<0.05). Monensin also, decreased excretion of nitrogen through the urine and feces consequently increased
absorption and retention of nitrogen (P<0.05). Treatment 1 had lowest nitrogen absorption and retention and
treatment 4 showed highest nitrogen retention (P<0.05). Increased nitrogen retention is seen in treatments
received monensin may be due to improved digestibility of protein in lower tract. Improved nitrogen retention
with UMMB and monensin showed that block and monensin had higher ability to synchronize usage of nitrogen
and fermentable energy by rumen microorganisms. Significant effect of diet was seen on total concentration of
volatile fatty acid (TVFA) and rumen pH (P<0.05). However TVFA was not affected by monensin. Treatments
receiving UMMB had significantly higher concentration of TVFA, which implicates higher availability of
fermentable energy coming from molasses (P<0.05). Effects of diet and monensin on plasma glucose
concentration were significant, as treatment 4 had highest and treatment 1 had lowest plasma glucose
concentrations (P<0.05). UMMB without monensin significantly increased plasma urea concentration but
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monensin decreased it (P<0.05). This shows that urea used in UMMB increased ammonia concentration in the
rumen and consequently increased plasma urea concentration. But monensin may have increased efficiency of
ammonia used by rumen microorganisms therefore decreased plasma urea concentration.

Conclusion Overall results showed that UMMB improves efficiency of fermentable energy and nitrogen, dry
matter and crude protein digestibility and nitrogen retention in lambs. So it can be concluded that UMMB may
be used to improve performance of growing male lambs.

Keywords: Digestibility, Mehraban lamb, Monensin, Nitrogen retention, Urea molasses block.



