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Article Info ABSTRACT

Article type: Background and objectives: Little information is available about
Research Full Paper the effect of fermented total mixed rations (FTMR) based on alfalfa
forage on he performance, quality and oxidation rate of meat fat,
rumen parameters and blood of fattening lambs. On the other hand,
due to the wrong way of storing alfalfa in Iran, the main part of its
protein is lost, which is in the leaves of plant. In addition, when it is
not possible to. dry alfalfa, it is necessary to provide a suitable
method for its storage. Alse, the use of FTMR leads to better feed
management and preservation of its nutritional value. The purpose
of the present study was to survey effects of feeding total mixed
ration silage based on alfalfa forage with or without wheat straw on
performance, meat quality, blood and rumen parameters in fattening

male lambs.
Article history: . . . .
Received: Materials and methods: Thirty Kermani male lambs (with an
Revised: average initial weight of 20.5+0.5 kg and six months’ age) were
Accepted: divided into three groups of ten as completely randomized design.

Each group was assigned an experimental diet. Experimental diets
include: 1) CON, fresh TMR with alfalfa hay; 2) FTMR with fresh-
cut alfalfa without wheat straw; and 3) FTMR with fresh-cut alfalfa
and wheat straw. To estimate feed intake, the remaining feed of
lambs is collected and weighed daily before the morning meal. At
the end of every two weeks the lambs are weighed for calculation of
daily weight gain. At the end of the fattening period, the rumen fluid
of the lambs was sampled at 0 and 3 hours after feeding through the
esophageal tube connected to the suction device to determine pH,

Keywords: NH3-N, protozoa population and volatile fatty acids. On the last day
Fattening lambs of the period and one hour before feeding, blood was taken from the
Meat quality lambs from the jugular vein to determine biochemical parameters.

Total mixed rations silage

Volatile fatty acid Then the lambs were killed at the end of the period and after a night

of starvation and their warm and cold carcasses were weighed. In
order to measure pH, water holding capacity, cooking loss, dripping
loss, and the amount of fat oxidation, a sample was taken from the
eye muscle and packed in air-insulated nylon bags and kept at -20
°C until evaluation.




Results: The results of the research showed that the dry matter
intake and feed conversion ratio of lambs fed FTMR with wheat
straw was higher compared to the other experimental groups
(P<0.05). Also, final weight, daily weight gain, warm and cold
carcass weight, cold carcass percentage and carcass loss in lambs
fed FTMR with wheat straw were higher compared to other groups
(P<0.05). The ruminal propionic acid in lambs fed FTMR with
wheat straw was higher (P<0.05) compared to control group. The
pH, NH3-N concentration and protozoa population were not affected
by experimental diets. The blood triglyceride level of lambs fed
FTMR with wheat straw was lower compared to other experimental
groups (P<0.05). Also, blood glucose was higher in lambs fed
TMRS with wheat straw compared to_other groups (P<0.05), but
liver enzymes, blood urea nitrogen and cholesterol were not
affected. Also, the cooking loss, dripping loss, malondialdehyde,
water holding capacity and pH of the meat werenot affected by the
experimental diets.

Conclusion: In general, based on the obtained results, it is possible
to provide complete and balanced rations while: maintaining the
quality of alfalfa forage, especiallyfor small-scale farmers, by
producing TMRS with fresh alfalfa. On the other hand, considering
the results in vivo and improving the performance of lambs, it is
possible to use: TMRS .based on fresh fodder in feeding fattening
animals. &
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Table 1- The ingredients and chemical composition of experimental diets (DM basis)

Experimental diets &Ll cles

.la)lsuua\San- .la)lsuua\San-

S e S Gty o a_L:ii:JJ:b“ Ingredients (As33) el 5

TMR with wheat TMR without wheat Control
straw silage straw silage

35 45 0 Alfalfa forage ol 2 05U Al g

0 0 45 Alfalfa hay odds 5 SKES amiy

5 0 0 %Wheat straw sz oS oIS

7 6 Beet pulp L, e

6 8 8 Corn grain, ground il &5 als

30 30 30 Barley grain, ground sdill g 4l

13.4 8.5 8.5 Wheat bran S o g

2 1 1 Soybean meal by AllS

0.6 0.5 0.5 Urea ol

0.1 0.1 7 0.1 Sulfur 358 K8

0.6 0.6 0.6 Vitamin and mineral premix' ' il s - Sdes JoSa

0.3 0.3 0.3 Salt Sas

Chemical composition wlherd oS 5

251 2.53 2.53 ME (Mcal/kg) (¢S S 5 s JSIK0) wud e L5 (5

40 35 91.4 Dry matter (%) (ho)3) K osbo

14.5 14.5 14.5 Crude protein (%) (Ao,3) ol (552

5.30 4.42 4.45 Ether extract (%) (o) s o

91.2 90.56 91.4 Organic matter (%) (Ao3) Jlosls

22.13 26.28 26.78 ADF (%)  (doy3) el sy 53 53 J gomals 3L

34.4 41.14 41.21 NDF (%) (Ao ) st odu 3 3 J sl U

37.13 30.52 30.41 NFC (%) (4s,3) GUl & glaci dm s S

(Fe ) CU (Fe v ) Fe ol o SAS o8 o ol idne sl 5 (00T E sl (Vo v e+t TUY D3 cpualiys (00 v 2o+ TU) A sl
(/1) Se 5 (08 ) Mg (Ve )T o0+ v )Na «(1e+) Co (&e+++) P ((Fer+) Zn (¥+++) Ca ¥+ +) Mn

! Contains 500,000 IU of Vitamin A; 100,000 IU of Vitamin D3 and 100 IU of Vitamin E and 3000 mg Fe, 300 mg
Cu, 300 mg Mn, 2000 mg Ca, 3000 mg Zn, 90000 mg P, 100 mg Co, 50000 mg Na, 100 mg I, 19000 mg Mg and 0.1
mg Se to Kg.
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Table 2- Dry matter intake and performance of lambs fed experimental diets

Experimental diets i.le;T slse

P value EM . bt bl o L
s S el SR UTERNEH L F b el
Sols e P8 oS L ok sl oS e Parameters
e J:<’L:" TMR Wlth wheat TMR Without aJ»:JjL:w
straw silage wheat straw Control
silage
(p 5 5L8) St osle b
0.03  0.03 1.43° 1.40% 136" e e e
Dry matter intake (kg/day)
(oS 5kS) J51 05
0.02 0.63 20.9 20.5 20.3 N _ P ) sl 055
Initial weight (kg)
(e S 5S) o\ 05
0.02 0.63 39.4 38.1% 37.2b . : £S5 =6 oo
Final weight (kg)
() wlis, 0ys Lol
0.03 0.002 0.232 0.222 0.21° . . £ .“J)) Uiy«
Daily weight gain (kg)
Sl 9 Al il
0.02 0.13 6.15° 6.37* 6.36* _ b A b
Feed conversion
- ¢ U s
0.04 077 18.21° 17.85% 17.10° 520 15 20 035
Warm carcass weight (Kg)
(¢ ,55L8) U 03
0.03 0.72 17.88* 17.63%® £ 16.77° f’s’LjS e RS
Cold carcass weight (Kg)
(¢85 «2U 5 ) axl il
0.01 0.12 1.812 1.23% 1.922 pS iU 3 gde ) asl s

Cooler shrink (% WC)

(P<e/00) el b p:Kle s me Gl 3 g 5 oinslis sy a3 wlie e oy =

b

b Different superscripts of means within the same row show significant differences at (P<0.05)
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Table 3- Ruminal pH and NH3-N in lambs fed experimental diets

Experimental diets Lol clee

SEM T - -
P value el Lol WelS o pr Ll WalS o Lis o o
e - S oS Loddgh oS Opds s bss Parameters L el )L
Sols g _ TMR with wheat iy
S straw silage = o sho
TMR without
. Control
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(S35 G pme 3 i) o sl
0.47 0.5 7.39 7.12 7.03 T j‘*.e'“J o) e s
Oh before feeding
(S, 45 G pmn ) ae tles
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(A 3800 S ) Sl 05958
Ruminal NH;-N
Syt G yan 3 i) i sl
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Table 4- Ruminal protozoa population in lambs fed experimental diets

Experimental diets Lol cles

.lﬁjbu UA\S oy UAS oy
P-value SEM ) W
o Swolzzl S el Bl L S g ‘J.J}Uﬁ.. Cgrer
s e LS oS oS oS 05, TR Protozoa population (X +°)
TMR with TMR without Control
wheat wheat straw
straw silage silage
(S\J}ﬁ- Jfa»j‘ V@)MC/&L—:
Oh befor feeding
0.25 0.78 8.27 8.56 9.03 Entodinium p 235!
0.23 0.03 0.28 0.32 ¢ 0.29 Holotrichs SRS
0.75 0.51 0.22 0.22 20.26 Cellulolytic Sk
0.98 0.37 8.77 9.1 9.58 Total protozoa 53550 S
(ST G peze 5l ) 4w sl
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0.67 0.19 6.94 6.84 7.36 Entodinium p s 5!
0.14 0.04 0.25 0.27 0.3 Holotrichs S
0.36 0.12 0.19 0.21 0.24 Cellulolytic S b
0.41 0.72 7.38 7.32 0.71 Total protozoa 53550 S
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Table 5- Ruminal VFAs of lambs fed experimental diets

Experimental diets _.le;l slse >

b= U»\S 0y -
P value SEM - Y blos WS o
. oS L' sl - . . UAS °
C%M Sl oliil -Lf.}l"'" oS SER e-L-ﬂ_}L:w ) Srey (_,w:s . J)ﬁ)f:‘) s o sl
Sols g oSl f . kS e Bsl5e Volatile fatty acids (mMol/L)
[ MR TMR without Control
wheat straw .
| wheat straw silage
silage
0.09 0.73 60.56 60.62 61.36 Acetic acid Sl ol
0.03 0.85 20.61° 19.32@ 18.03° Propionic acid = sy s, Aol
0.16 0.59 12.41 12.91 13.06 Butiric acid S g Al
0.49 0.52 1.24 1.37 1.56 Valeric acid Syt
S gl |
0.2 0.41 0.76 0.91 0.73 o 2925 e
Iso-valeric acid

K0S el Al

0.35 0.03 0.44 0.41 0.43 S T

Iso-butiric acid

0.59 1.76 96.02 95.61 94.27 Total VFAs = glaal s

P<ered) b o a3 glaeor w3 gne dU:;-\JiuL:a Cassy pa ys alie e Jj,’-a’b

b Different superscripts in each row indicate a significant difference between the experimental diets (p< 0.05).
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Table 6- Blood parameters in lambs fed experimental diets

Experimental diets bl slae

SEM  bsbulllS e, Ly WS o,
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CE”" °L'~w'l r.kg oS L- A.L.:)l.:..n oS g))-b a.Lj:}L:.-a eea
‘ g TMR with S Ly Parameters el 3
SOl h e
o, W :ﬁ;geraw TMR without
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0.02 1.43 63.53? 62.34% 60.69>  Glucose (mg/dl) (s 02 p S ) S8
1.98 0.02 23.18° 25.19° 32.89°  T.G.(mg/dl) (s 53 o5 Je) 4 M85
0.38 0.89 6.81 6.64 6.39 Total protein (g/dl) (s 53 0 ) 55, JS
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2 33 e S loy sl O3 o
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a5 Different superscripts in each row indicate a significant difference between the experimental diets (P< 0.05).
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Table 7- Qualitative characteristics and oxidation rate of meat in lambs fed with experimental diets

Experimental diets Lol cles
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