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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




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 Lol slae -

it osle dsys £ S a3le Ao ;3 YO (4s53) el )
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 ois s = o35 a5
5.0 5.0 0.0 0.0 Wheat straw «..s > = o5 oS
7.0 7.0 6.0 6.0 Beet pulp .30 Jls
6.0 6.0 8.0 8.0 Corn grain, ground sazolal o3 «ls
29.7 30.0 30.0 30.0 Barley grain, ground ool s «ls
134 134 9.1 8.5 Wheat bran .8 .y
3.0 2.0 1.0 1.0 Soybean meal L ;.. s
0.0 0.6 0.0 0.5 Urea ., |
0.0 0.1 0.0 0.1 Sulfur s 5.5 K8
0.6 0.6 0.6 0.6 Vitamin and mineral premix! ' sl = Sdes JaSe
0.3 0.3 0.3 0.3 Salt <o
Chemical composition L. .S 5
2.53 251 2.54 2.53 (55 22 IS5 ol slen J6 555
ME (Mcal/kg)
40.00 40.00 35.00 35.00 Dry matter (%) (1w ,3) Six sbe
13.00 14.50 13.00 14.50 Crude protein (%) (15 ols 55
5.05 5.30 5.40 4.42 Ether extract (%) (1,3 > o~
90.54 91.20 86.86 90.50 Organic matter (%) (as_s) Jiosle
22.57 21.08 19.29 22.23 ADF (%) (1o 35) teusl sy 55 53 J skl Sl
48.51 45.87 43.94 54.90 NDF (%) (4o 3) st sy g 3 Jghomals S
23.98 25.53 24.52 16.68 NFC (%) (1s,3) U1 glacdjdn s S
Fe i fols ¢ S5k 5 p S ke bl o Suas jobie 5 (V0 IU) B cpalyy «(Veve s s lU) D3 sl 5 (00002 1U) A el

(/N)Se sV )Mg (Ve T erre ) Na (Ve )Co @rr e )P (¥r v ) Zn (Yo v o) Ca (Yo o) MN (Yo 0) CU (Yo e r)

!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 3- pH, ammonia nitrogen and lactic acid of total mixed rations silage

shal ol il blize ol 5
Main effects Interaction effects e
SEM o
- osle o3 £0 05
P value oLl DM cP p o Kot seasp¥e 7 e Lo bl
Sl e s St ol ¢l S S 35% DM G Parameters
- 40% DM Time
Kol
u’—& - 0, 0, 0, 0, (day)
CPxDM  CP DM a% % 145K 1% o Te 1B 140w
0.91 006 0.55 0.74 6.78 6.13 6.55 636 6.70 6.86 6.01 6.25 0
0.75 036 0.11 0.05 4.80 4.77 4.86 471 473 4.87 4,70 4.85 30 4 Al
0.40 0.22 0.13 0.05 4,72 4.62 4.73 460  4.66 4,77 4.54 4.69 45 pH
0.92 025 0.12 0.31 4.30 4.23 4.33 420 4.28 4.43 4.03 4.24 60
0.67 045 0.54 0.04 5.76 5.30 5.70 533 542 5.97 5.25 5.35 0 SUsel 0355
0.02 0.81 0.37 0.02 5.12 5.25 5.42 495 552 4.72 4.37 6.12 30 Gt S o)
0.42 0.21 0.77 0.34 541 6.28 5.75 595 5.23 5.59 6.66 5.91 45 Af' f a
mmonia
076 078 057 078 647 673 635 68 570 725 80l 545 60 nitrogen(mg/L)
0.92 0.47 0.22 0.25 5.30 5.75 5.12 593  5.67 4.92 6.19 5.32 0
0.72 0.82 0.21 0.19 6.17 5.92 5.32 6.77  6.95 5.40 5.25 6.60 30 (Ao 3) SSU
029 006 083 007 515 626 565 576 550 480 602 650 45 (%) Lactic acid
0.46 0.22 0.06 0.88 6.10 6.66 5.92 683 6.72 5.47 6.95 6.37 60




VE-¥ Y D)Lo.a.:} AY 0,93 4u€m)|9m » w&:s).'

Al e Sl e e B (5351 0T e
Y+« Paulo)

LLlS (slae o oo 3ol &0 bt e Aol
o o sl 0l 03,51 £ Jador 3 ol ghen byl
el s A3 V80 L edd sl bl LS
3o s 45 T el K2 esle A £
ol s o W L et sl bl WalS o
oy st 4y WYoo e S el Lo 3 Y0
Sl ol glyls glas sy yolant| s g
oL 53 sy (g s s ol il UL
S a3 i L 4 e (5l
Al 5 a3 S e KS Ugans 3,5
AS s |y sk ol LIS e s el SSU
lie s3le 5 05emS| 2l gl 3 LagedlS) (!
OIS s MeDonald) aul o oS8 Co o
Sl a5 S 58 s a5 b (149
Yo ,ad Suls bz do 3 V0 La
(Y1 LS 5 Rajabi) sl sl el 5, =
sl DL e b 53 O S agsy (i
b S s Bl Slew 4 A8 juis elle 05538
el 3o a L YAIVY L5l 6 el (g yed
sPasandi) 13 SUo ciS 5o e 50l
Y O

o sk bglies WalS (oo o 58 A 5 Olsee
Laeom 58 5 Olsme sl o o351V IS s
Al S o ol o5 2 O
B{NTRCIV NI o WP § A P P NS
A5 G s (6t S W5 0 el S
0535 5 e e LB (551 035 UL STy 518
Cdld gl sdre Sl v 0 e LB
OlLSn 5 Getachew) wsl uw@)\jﬁf
.(V44A

b o plie JB 650 4 b e laesls

b dsen LLalS (sl yr (o iz 5 SIS
s 5 coulodid o3l £ Ul 5 ol dn
L oddshon by bie WalS o r K abaili 50~
Sis ool Ao s b el (s, oy V20
S Sl UL CodS odmsOLs oS 55 2l
CeiS il ol ol ialesl glailw ol @
o= AL S sl 5 5ol PH ey Ll
s glagg S el e Sl 55 AL 6,
SO p S (sl o bl o 5 SSU A
Boes) I latoud & st le OF s Jsbe sla
Shadsle pH als L5 ol us (SSU Al
s Yousef Elahi) 18 o o bilre 5 Ko sl
Sl b Sl Kb ey (Y10 O
Sl Ve 3 SUL sl el e s Ol
£0-Y0 (latige V=00 (Cop S AT iy
Denek) ol s iSO Y 5l FeS 5 SAtuals,
sdasOlis (Kb alais sue [ilssl (Yo Can
9 83 e > JUL S esle 5 Sl PH
Aol Glags St Comer Sl 51 Sl Aas e OLLS
o5 p S0l Sl el 5 SUL (SsU
e sl 65 ALY O Kan 5 Fallah) ol
Solal B 3l edd gl by lsve LlS (lae o
e JmlB (65,0 s sl s sl
Ol 5 Sl odmsglil (ilises glasT, =
o A3 =B 0555 5 e LB sla s S
o2l (Yerv Yagoob s Khanum) il e Lol
~o Dzl oo d e B (5350 0350 DL
Ailon bae s (SUgel 035,28 03 OLSS s
Ol e 03 S L3 51 ke (5551 Jee
AL S G s RS S U
5o sk el Sl s 5 S G s



OlySad 9 3,39 E9,8 [ lols g0y (55 9 NS S5,] omy

o s b loien WalS (glao o o o)) 5 Kb i (o plin B (5350 -8 S
Table 4- Metabolisable energy, flieg point and sensory evaluation of total mixed rations silage
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Figure 1- Gas production of total mixed rations silage (ml/g of DM).
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