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Background and objectives: There is little information about the
effect of total mixed rations silage (TMRS) based on alfalfa on
nutrient changes, gas production and laboratory digestibility in a
certain period of time. 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 hay, it is
necessary to provide a suitable method for its storage. Also, the use of
TMRS leads to better feed management and preservation of its
nutritional value. The purpose of the present study was to investigate
the nutritional value and the trend of nutrient changes of TMRS based
on alfalfa.

Materials and methods: The feed ingredients of each ration were
mixed together based on the determined percentages for 100 kg. Then
they were ensiled in experimental silos with a weight capacity of 2.5
kg. Experimental rations include: 1) TMRS with 35% dry matter
((DM) and 14.5% crude protein (CP), 2) TMRS with 35% DM and
13% CP, 3) TMRS with 40% DM and 14.5% CP, and 4) TMRS with
40% DM and 13% CP. Diets were stored separately, completely mixed
in 5 experimental silos. After of 30, 45 and 60 days, the silos were
opened and the visual-sensory evaluation, properties and pH of the
experimental treatments were performed. DM, organic matter (OM),
CP, fat, neutral detergent fiber (NDF), acid detergent fiber (ADF),
ammonia nitrogen and lactic acid were measured. The volume of gas
production in the experimental diets was measured, and then using the
information obtained from the gas test, the kinetics of fermentation
and gas volume, gas production parameters, gas production efficiency,
short chain fatty acids, organic matter digestibility (OMD) and
metabolizable energy (ME) were determined.

Results: The results of this research showed that on 0, 30, 45 and 60
days after ensiling, the DM of the rations was affected by the level of
DM and the highest amount of DM was observed in the ration
containing 40% DM (P<0.05). On the 0, 30, 45 and 60 days after
ensiling, OM of the rations was affected by interaction effects, and the
highest amount of OM related to the ration contained 40% DM and
13% CP, also affected by the main effects and the highest value of OM
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was in the diet containing 13% CP and the diet containing 40% DM
(P<0.05). On the 60 day after ensiling, the NDF of the rations was
affected by interaction effects, and the highest amount of NDF was
related to the ration containing 40% DM and 14.5% CP (P<0.05). On
the O day after ensiling, the ADF of the rations was affected by
intraction effects, and the highest amount of ADF was related to the
ration containing 40% DM and 13% CP (P<0.05). On the 0 and 60
days after ensiling, the highest gas production potential was related to
the diet containing 40% DM and 14.5% CP (P<0.05). The flieg point
of TMRS on the 45 and 60 days after ensiling was affected by the
main effects and the interaction effects, and the highest value was
related to the ration containing 40% DM and 14.5% CP (P<0.05).

Conclusion: The results of this study showed that the TMRS with
40% DM and 14.5% CP had higher DM, OM, flieg point and sensory
evaluation than other rations. In terms of quality, this ration showed a
better condition than other rations. Totally, it can be used as a suitable
method for preserving alfalfa hay with minimal loss of nutrients in
livestock rations.
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Table 1- The ingredients and chemical composition of experimental diets (DM basis)

Experimental diets .zl cleo

St osle oy o St o3le Ao yn TO (A y3) el 5l
40% DM 35% DM Ingredients

13% CP 14.5% CP 13% CP 14.5% CP
35.0 35.0 45.0 45.0 Alfalfa forage siss = o536 axi s
5.0 5.0 0.0 0.0 Wheat straw s.ss = oS oS
7.0 7.0 6.0 6.0 Beet pulp w306 Jls
6.0 6.0 8.0 8.0 Corn grain, ground s.zobul o3 4ls
29.7 30.0 30.0 30.0 Barley grain, ground sasobal s «ls
134 134 9.1 8.5 Wheat bran S e g
3.0 2.0 1.0 1.0 Soybean meal L .. s
0.0 0.6 0.0 05 Urea .,
0.0 0.1 0.0 0.1 Sulfur - 55 8
0.6 0.6 0.6 0.6 Vitamin and mineral premix® ' ol = sdxs 1oSo
0.3 0.3 0.3 0.3 Salt o
Chemical composition ,le.s .S 5
2.53 2.51 2.54 253 (£S5 22 ISR o plin J16 555

ME (Mcal/kg)
40.00 40.00 35.00 35.00 Dry matter (%) (1o,s) i osle
13.00 14.50 13.00 14.50 Crude protein (%) (a=,3) pb= 55
5.05 5.30 5.40 4.42 Ether extract (%) (1s)s) pbt o~
90.54 91.20 86.86 90.50 Organic matter (%) (as,s) J esle
22.57 21.08 19.29 22.23 ADF (%) (435) ol oy 55 55 J slomals G|
4851 45.87 43.94 54.90 NDF (%) (4s3) i oy s 3 J shousls SUI
23.98 25.53 24.52 16.68 NFC (%) (10)2) JUI e closltn S
Fe :jols o SAS oS ke ol Sdes pobie 5 (0T E el o(Veees IU) D3 palis (Or v e U) Al

(N)Se (Ve )M (Vo) @ )Na (Ve )COQre e )P d(Yee ) Zn (Yer)Ca (Yo s ) Mn (¥e o) CU (Yr e )

Contains 500,000 IU of Vitamin A; 100,000 I1U of Vitamin D5 and 100 1U 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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L oo show s los Sl Lo, S abais
Can ; Denek) J_i awls 5 adslas 5l sl
(Yoo$
Flieg point = YY+ + (Y x DM-10) - (¥ X pH)

5 AT osle a2 S o plin 6 (55
b s LS (slno o oy b8 o sladd
VY s LS g glaadal sleslial Lo Sl
04V (O s Menke) s acwls el

ME (Mcal/Kg) = Y/Y+ «/\Y? X GP + +/+ 0¥V X

CP
OMD (%DM) = \f/AA + (+/AAL X GP) + (+/+ FTA

X CP) + (+/+20\ x XA)
SCFA (mM/200 mg DM) = +/+YYY GP —
YRR AT

oS e Yoo Sledaad 5 S8 GP Ly, cnl s &S
j¢u&;5;ﬁ_ Loy 3CP el VY 5 s 4 gel
Aol o Sty esle dged 53 S U s XA
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D'Mello) ds 4wl 5 dslee 5l eslinad b sl
(Yoo

S slachaa s SE [V - (Asys) SU
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Table 3- pH, ammonia nitrogen and lactic acid of total mixed rations silage
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Table 4- Metabolisable energy, flieg point and sensory evaluation of total mixed rations silage
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ab¢ Different superscripts of means within the same row show significant differences at (P<0.05).
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Figure 1- Gas production of total mixed rations silage (ml/g of DM).
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