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Background and Objectives: Due to the limitation of feed
resources in Iran, researchers have recently tried to find new feed
resources, where they introduced new fodder beet varieties to
farmers. Regarding the characteristics of the fodder beet, it must be
preserved as silage for progressive use in animal feeding, however,
no appropriate technology has been stablished for ensiling fodder
beet. Ensiling is the well-known technology for preserving of fresh
forages, but it is difficult to ensile the fodder beet, because of very
low dry matter (DM) content. However, using additives (dry
roughages and concentrates) as total mixed ration may be applied as
a technology for preserving fodder beet silage. Therefore, this
research was conducted to prepare a total mixed ration (TMR)
silage, based on fodder beet in comparison to corn silage and
determine their nutritive values in sheep.

Materials and Methods: Three experimental diets including: 1)
TMR based on corn silage (CTMR), 2) TMR silage (CTMRS) based
on similar formula of treatment 1 and 3) TMR silage based on
fodder beet (FBTMRS) were prepared. Digestibility and voluntary
intake of the experimental diets were determined with three
treatments and five replicates using in vivo technique. To this end,
five mature male Shal sheep (5 years old and 80 kg body weight)
were applied.

Results: The DM contents of the CTMRS and FBTMRS were 40
and 39.7 percent with pH of 3.95 and 4.06, respectivly. The average
DM intake (DMI) was recorded as 1294 g, 1301 g, and 1579 g for
control, CTMRS, and FBTMRS, respectively, which showed
significantly higher (P<0.05) values for FBTMRS. Organic matter
(OM) intake was significantly (P<0.05) higher (1450 g vs. 1206 g
and 1214 g) for the FBTMRS compared to other treatments. Similar
trend was obsereved when the intake was calculated based on
methabolic body weight. Digestibility of DM, OM, organic mater in
dry mater (DOMD), and neutral detergent fibre (NDF) were 71.6,
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74, 69.1, and 51.5 percent, respectively. These values were
statistically (P<0.05) higher for CTMRS than those of the other
treatments, however, no differences were observed between the
control and FBTMRS (P>0.05). The rumen pH (before morning
feeding) was affected (P<0.05) by the treatments and it was the
lowest in control, while the highest in FBTMRS (6.11 vs 6.85 and
7.01). However, rumen pH values were not varied between the
treatments at 3h and 6h post feeding. The rumen ammonia nitrogen
(NH3-N) showed an increasing tendency in all treatments from
morning feedint to 3h post feeding with the highest amount
observed in FBTMRS (from 17.85 to 32.89 mg/dL) and the lowest
in the control (from 13.35 to 31.32 mg/dL), however, it showed a
decreasing trend from 3h to 6h post feeding with slower tendency
for the treatment FBTMRS.

Conclusion: Results of the experimental diets on Shal sheep
nutrition indicated that the highest DM and OM intake was obtained
when the animals received TMR silage based on the fodder beet.
Improvemen in the digestibility of nutrients of TMR corn silage is
considered advantagous when compared to the normal TMR
(contained corn silage). Therefore, TMR silage based on corn forage
recommended as superior treatment in this study. However,
practicing and utilization of TMR silage based on the fodder beet is
recommended, where the fodder beet is available.

Cite this article: Fazaeli, H., Sadeghishoa, M., Aghashahi, A.R., Aliverdinasab, R. (2023).
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Table 1: Experimental diets (control), TMR silages besed on corn forage and based on fodder beet

sk eSS Dl D3 JelS ST 50

sy oIS ST,

TMR silage TMR Silage (aal) STy g
(fodder beet) (corn) TMR (control) Feed ingrients
2 1 2 1 2 1
|4 "
6620 2541 . . . . (002) slisle soies
Fodder beet (%)
(Loy) Coyd dbsle
- - 67.00  30.00 67.00  30.00
Corn forage (%)
x5 ols
7.00 1548 235 500 235 500 (o) e
Wheat straw (%)
2.80 6.01 235 500 235 500 (o02) St iy
Alfalfa hay (%)
i
13.20 29.20 1840  39.00 1840  39.00 (he02) = 2
Ground barley(%)
3) paiS
8.20 18.00 7.45 15.80 7.45 15.70 (1) o5 s
Whaet bran (%)
L s
1.60 3.45 1.21 2.60 1.21 2.60 (he2) by o
Soyabean mael (%)
oyl
0.41 0.95 043 100 043  1.00 (o2) s
Urea (%)
s <ol
0.28 0.67 035 080 035 080 (ho2) pols 2 8
Calcium carbonate (%)
# . ol
0.09 0.20 013 030 013 030 (009) el Jose
Vitamin-mineral supplement (%)
0.9 0.20 0.10 0.20 0.10 0.20  Sulfure (%) (hoy3) 5,55 IS
0.13 0.30 0.41 0.41 0.17 0.40  Common salt (%) (Ao y3) Ko
(&.&.} osle )‘ M)J) ;;,’.t?"“:'*:' QL:S)J
Chemical composition (% of DM)
- 15.20 - 14.50 - 14.60 CP ol sz
- 8.24 - 6.84 - 6.68 Ash .+ s
- 36.10 - 37.00 - 41.10 NDF s oy sd 3 Jalousl U
17.80 15.90 17.30  ADF  uledy s 53 bl U
5 K e LB (5505 )50
- 251 - 2.50 ; 2.50 (¢SS
Estimated Metabolisable Energy
(Mcal/kg)
1: Dry matter basis, 2: Fresh matter basis 5 1Y K asle o
‘rjf‘_;.:.a \KK gE u.:al.:) ‘L;\.LJ.U.:: .b-b VYernan 4D3 ‘}:.at‘.l) ‘JU,‘JIJ,. .b-\}a""' A b,:.at‘..v‘} d}b— ‘_g'?ati)—‘_éw J&.{c Z#

Y"'ué}) fcﬁég*"' L,«i...d f(‘ﬁ&ﬁ‘ﬂ" (e ‘DfY‘ gJAT ‘r)f AR} gv{jrﬁ ?;O. ‘V'LJM fr;‘\' ‘/J.w_é ‘r;\Q' ‘MLS

2SS 3 e S Jea¥or s (BHT) 0t a1 5 08 oo Vs s 8 on Vo vy tp S o) o0 (SULS 5 S s
*: Each kg of supplement contained 500000 IU of vitamin A, 100000 1U Vitamin D3, 100 mg Vitamin E,
1909 Ca, 90 g P, 50 g Na, 19 g Mg, 3 g Fe, 300 mg CU, 2000 mg MN, 3000 mg Zn, 100 mg CO, 100 mg

I, 1 mg Se and 3000 mg B.H.T antioxidant.
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Table 2: Silage characteristics of TMR silages based on corn forage and fodder beet in sheep nutrition

ok JelS ST D
TMR silage (fodder beet)

o3 JolS STy S
TMR Silage (corn)

39.70 40.00
4.06 3.95
5.80 5.99
22.30 25.30

(dals) LS S5 i
TMR (control) Item
40.00 DM (%) (Ao y3) St osle
- pH
- Lactic acid (%) (1o,s) LSV dewl
26.20 Starch (%) (1o ) wulss
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Table 3: Feed intake, and digestible nutrients intake of TMR silage, based on corn forage and fodder beet in sheep

nutrition
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ab.¢: Means within each row with different superscripts are significantly different (P< 0.05)

SEM: Standard error of means
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Table 4. Nutrients digestible and metabolizable energy of TMR silage, based on corn forage and fodder beet in sheep

nutrition
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ab.¢ Means within each row with different superscripts are significantly different (P< 0.05)

SEM: Standard error of means
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Table 5. Daily urine yield and urine pH of sheep fed TMR silage based on corn forage and fodder beet
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&b Means within each row with different superscripts are significantly different (P< 0.05)

SEM: Standard error of means
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Figure 1: Rumen pH changes trend at different times of measurement
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Diets; 1: Control, 2: Corn TMR silage, 3: Fodder beet TMR silage.
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Figure 2: Rumen pH changes trend at different times of measurement for each diet
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Diets; 1: Control, 2: Corn TMR silage, 3: Fodder beet TMR silage.
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Figure 3: Rumen ammonia-N concentration at different times of measurement
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Figure 4: Rumen ammonia-N concentration at different times of measurement for each diet
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