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Introduction: Iran is located in an arid and semi-arid region, so the drought and salinity stresses
cause lower production of crops. Therefore, it is inevitable to use crop species resistant to
environmental stresses in area with water shortage and saline soils. Fodder beet is one of the root
fodder crops that has good resistance to salt and drought conditions. The high moisture content of this
fodder make it suitable to use in the preparation of TMR silage. Complete or total mixed rations
(TMR) are produced by mixing forages, byproducts, concentrates, minerals, vitamins, and additives.
From this mix, animals consume the nutrients necessary to meet the requirements of maintenance and
production (Schingoethe et al. 2017). The interest of ensiling total mixed rations (TMR) for ruminants
reemerged in the last decades. In many situations, ensiling TMR has been a sustainable alternative to
efficiently handle wet byproducts in ruminant diets. An ensiled TMR typically has a markedly higher
aerobic stability than its respective fresh TMR. An increase of feed efficiency by ruminants fed
ensiled rations have been reported, due to the improved starch digestibility in TMR silages containing
cereal grains (Bueno et al. 2021). Several benefits have been associated with TMR silages, such as a
reduced requirement for labor and machinery, uniform composition during storage under farm
conditions, and high aerobic stability after feedout (Nishino et al. 2003). Additionally, TMR silages,
similar to other silages, have the potential for commercialization, especially if stored in smaller
structures (e.g., bales, bags, and pouches). These technologies enable the transport of TMR silage and
its flexible use by farmers. The purchase of TMR silage in bags or bales can be a plausible strategy
adopted by small farmers without financial resources to invest in machinery and feed storage
structures (Bueno et al. 2021). The current study was carried out with the aim of feasibility of using
TMR silage containing fodder beet in feeding of lactating Sannen goats.

Material and methods: The diet of milking Sannen goats containing 25% fodder beet (DM basis)
was formulated and as TMR silage (60-days) and non-silage TMR were used in two groups of 10
heads in a 64-days trial period (14 days of adaptation and 50 days of sampling). Fodder beet was
harvested from Abarsij farm in Shahrood city (Semnan province) in a whole plant form. Fodder beet
was chopped and a part of it was sent to the laboratory to determine the chemical composition, and
the other part was mixed with other ingridiants of the experimental diet and ensiled on the ground for
60 days. Another part of fodder beet was placed in the cold room for daily use in the experimental
period. Twenty lactating Sannen goats (average weight 41.6 + 2 and average lactating days 40 + 6)
were selected from the industrial Sannen goat breeding herd of Biyarjmand city and were randomly
divided into two groups of 10 heads. After a two-week adaptation period, the goats entered the
experimental period (50 days) and were fed with experimental rations twice a day after milking.Blood
sampling (through the jugular vein), milk and rumen fluid sampling (through the esophageal tube)
was done on the 50th day of the experiment and 3 hours after the morning meal And sent to the
laboratory to measure blood parameters. These data were analyzed with GLM model of SAS
statistical program. The comparison of the mean of the treatments, if significant, was done with
Duncan's multiple range test. Also, the data of daily feed consumption, milk production, production
efficiency and body weight were analysed using the method of repeated measurements in time with
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the random effect of goats, and the comparison of the means was done with Tukey's test (at the 5%
error level).

Results and discussion:

The pH value of the TMR silage before ensiling was 6.02, which decreased to 3.97 after 60 days of
ensiling (p<0.05), which was in the normal range of a quality silage (Table 2). The breakdown of
soluble sugars in silage materials and their conversion to lactic acid is the most important factor in
the reduction of silage pH. The amount of silage starch, decreased and crude protein and ammonia
nitrogen increased compared to first day of ensiling (p<0.05). The activity of protein-degrading
enzymes present in plants begins at the time of harvesting and chopping the forage, causing an
increase in ammonia nitrogen in the silage, and the rate and intensity of this activity varies for
different plants. Also, experimental diets had no significant effect (p>0.05) on pH and ammonia
nitrogen concentration of lactating goat rumen fluid (Table 3) and rumen pH was in the physiological
range (6-7). The DMI, milk yield, and milk solids no-fat (percentage) was higher in goats fed TMR
than goats fed TMR silage (p<0.05). This was probably due to the high level of fermented feeds in
the ration of this group, as studies have shown that using fermented feeds in more than 50% of the
daily ration of lactating goats, reduced their DMI. The milk fat percentage of goats fed TMR was
significantly lower than the group receiving TMR silage (p<0.05), However, there was no significant
difference in the amount of milk fat produced between the two groups (p>0.05). Experimental diets
had no significant effect (p>0.05) on the concentration of alkaline phosphatase, alanine
aminotransferase, cholesterol, albumin, total protein, blood urea nitrogen and white blood cells (Table
5). These results show that the animals did not have any specific metabolic problems after consuming
the experimental diets. Serom glucose concentration of goats fed non-TMR silage was significantly
lower than the group receiving TMR silage (p<0.05).

Conclusion: Based on the results of this study, it seems that using TMR silage containing 25% (DM
basis) of fodder beet without negative effect on performance and health of lactating Sannen goats is
applicable. However, in order to determine the appropriate level of using TMR silage, other studies
are required.

Keywords: Dairy goats, Fodder beet, TMR silage.
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Vitamin-mineral supplement? 1.06
Salt 0.46
chemical composition

Dry matter 44.87
Crud protein 14.30
ME (Mcal/kg) 2.60
NEL (Mcal/kg) 1.70
EE 2.3
NDF 25.90
ADF 22.1
ASH 8.84
NFC? 48.66
Ca 0.81
P 0.40

1. Whole plant (root & shoot) with 17.8% DM and 11.13, 35.87,
19.64, 50.94 and 8.12%, CP, NDF, ADF, NFC, Fat, and Ash,
respectively.

2. Each kilogram of the supplement contain (DM basis): 50,000
IU vitamin A, 10,000 IU vitamin D, 10,000 IU vitamin E,
calcium, 196g, phosphorus 96g, sodium 70g, 199 magnesium, 3g
iron, 0.3g copper, 3g of zinc, 0.1g cobalt, 0.1g iodine, 0.0001g
selenium.

3. NFC = 100% - (CP% + NDF% + EE% + Ash%). (Hall, 2001).

Sl et gas 9 ediale )T Ll gaas
cobee 0T 50 &€ Sl Gile3T 51 ey Gule3T ol
9 S80S L8 (o asse slle Huian 5l aliA.
i aladl 5 alb wwd Hlanl s Lo ol pl
Lo S 5o el Colhe byl 4 (phicius
el & glite Yol geayo sla3Mame b loslie SLelS
«Baa als gl e al Gas Wl JBe sk @
Fo ¥ goagane sl ol Sad gsabs cawl o
SV S I (YA oK 5 8i5hn) 9 sad Lia ws jo
o9 s L3 S0l g oo sleal slaskas
Slalllas s 3 Gained cuel SdA so0le gl
Mol Shyoa 3w lid (355) 4S (halllas il
plin 0 adlb e S punn B siss oo 1) bslae
5 aalllas olyl dalllas oyl Ao OB 4 g e e
Jls slonibeal o caal sud aladl 4 el 3 (se0333
035 0Sla b il (gou b 3y w5 Yo slaa3 V¥
G ¥ 25 asn slays, oSike s ¥V Y
Soald Olsed diaa sl Gl 5 Gla s ke
el P PR B PR TR RS JCRPWAPTIPY I
o9 Wl ool seuss Gaa gu B e

oL s sdnlel slassua b 5 oat (555 0+ ) (pedwbes]

chady s s Lgolels O ol e sl
rala Galal oo SIS 4 o (50l (g1l
bslae Shss 3w olie (35)) o Saa b
sl Ay 5 o Slae 5 gladsle Huan gsla

s aladl il sopus slads (Soa 5 gl

Lagdiyy 9 9l

$lad gl juida sdg

Olis s gyl 5150 Ol siaas s a3 (glad ple i
il (s0d 5 4ish) JelS o pe 4 uyyals
») slsle Haaa ey YO sula (132 o
olalial ol @y cuwbe (Sad gsole ol
YAVEEY 058 0Sile b il o0 ni slays olae
w08 was SRNSY i 36 s0n 138005 b o SLS
5 OA ead g ghdsle Huaa 3l pady (Vs
w08 Jleosl slale 3T 4 (pliardt S5 Gl g
© byye (Shhsd Wse S slran 4 Koy iy
S & (el Sk 5o s bl (piula)T s
s sl 555

el slae pa s

ol cga oud cnily s gl ple Haaa B das
29 eetledT sas8 boslie SIS oy Lo Wiy,
Loslren SSos ids 5 @S olwesdd dlas e
Lo Bae LS bl 5o g o (SHoa olse sales
V0 G Ll 5o beoibesT gens IS 5o s
0 she able mha B @l cudlass sl Bl
gL, 5 VA sk A0 (a0 b (Buia ey o) (s sl
$0099 b 59 e 5 (514K oo g e 4 Sie K
A soldil Lahs (gaudas o U...':.:«LA;T

Table 1- ingridiants and chemical composition
of experimental diet

Items %DM
Fodder beet! 24.98
Alfalfa hay 14.46
Barley grain 23.03
Corn grain 20.02
Soybean meal 8.14
Wheat bran 6.79
Calcium carbonate 1.06

! Small ruminant nutrition system
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Table 2- Comparison of chemical composition of TMR
silage containing 25% fodder beet before and 60 days

after ensiling.
Average

Items 0d 60d SEM P-
value
pH 6.022 3.97° 0.018 0.0001
DM % 44.87° 47.38% 0.120 0.0001
CP % 14.30° 15.10*  0.097 0.0001

NPN % 3.22° 5.97%
NDF % 25.902 23.38° 0.098 0.0001
ADF % 22.10 2205 0.115 0.0719
Starch % 51.282 48.27° 0.135 0.0001
Ash % 7.84 7.43 0.189 0.6023

Values in the same row without a common superscript letter are
significantly different (p < 0.05).
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Table 3- Effect of experimental diets on rumen pH
and ammonia nitrogen concentration of lactating
goats

Diets! SEM P-
Items 1 2 value
ammonia 24.06® 22.90° 0.336 0.0072
nitrogen
(mg/dl)
Ph 6.12 6.04 0.036 0.4051

! Diet 1, TMR, and diet 2, TMR silage.
Values in the same row without a common superscript letter are
significantly different (p < 0.05).
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4% Fat 151 145 0.041 0.2817
corrected milk
yield (kg/day)
Milk production 1.0 09 0.024 0.3021
efficiency?
Body weight (kg) 43.85 42.84 0.386 0.0801
! Diet 1, TMR, and diet 2, TMR silage.

2Milk production efficiency = average daily milk
production (kg/day) / average daily feed consumption
(kg/day).

Values in the same row without a common superscript letter
are significantly different (p < 0.05).
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Table 4- Effect of experimental diets on
performance of Sannen goats.

Items Diets! SEM P-
1 2 value

DMI (kg/day)  1.64% 1.48° 0.026 0.0005
Milk yield 146 1.19° 0.042 0.0003

(kg/day)
Fat (%) 3.9° 52% 0.051 0.0001
Fat (kg) 0.06 0.06 0.001 0.2185
Crude protein 268 280 0.094 0.1786
(%)
Crude protein 0.04 0.03 0.001 0.1966
(kg)

Lactose (%)  4.00 413 0089 0.2021
Lactose (kg) ~ 0.06 0.07 0.001 0.2019
Solids no-fat (%) 8.1*  7.8° 0.096 0.0171
Solids no-fat (kg) 0.11* 0.09° 0.003 0.0019
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Table 5- Effect of experimental diets on blood
parameters of Sannen lactating goats.

Items Diets? SEM P-
1 2 value

Glucose 4756  48.33* 0.235 0.0087

(mg/dL)

Cholesterol ~ 137.17  137.04 7.541 0.8633

(mg/dL)

Albumin 30.01 30.33 0.170 0.2194

(9/1)

Total 42.43 4229 0.201 0.6232

protein

(g/L)

BUN? 31.01 31.30 0.281 0.4518

(mg/dL)

wBC* 8.92 8.90 0.100 0.9903

ALP® 67.11 67.14 0.075 0.7478

(mg/dl)

ALTS® 31.78 31.70  0.191 0.9786

(mg/dl)

1 Diet 1, TMR, and diet 2, TMR silage.

2 Blood urea nitrogen, 3White blood cell, 4Alkaline
phosphatase, 5Alanine aminotransferase

Values in the same row without a common superscript
letter are significantly different (p < 0.05).
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