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Introduction: Ensiling crops with low dry matter results in low quality silages that produce a lot of
effluent during ensiling. So, the high level of moisture of these silages stimulates Clostridium
fermentation and creates silage with the smell of butyric acid and low nutritional value, and as a result,
its consumption in ruminants is reduced. On the other hand, ensiling plant materials with high humidity
produces large amounts of leachate, which is not only difficult to collect, but also contains a large amount
of nutrients with high digestibility. The problem of collecting and maintaining sewage has made ranchers
and farmers think of ways to prevent sewage production. One of the solutions to reduce wastewater
production is addition of moisture absorbent materials, which can be used as an alternative to reduce
wastewater. Dry sugar beet pulp is one of the products that is produced in the process of sugar production
in the factory (Macdonald et al. 1991 and Woolford et al. 1983), these materials also are supplied in the
form of strings, or pellets with or without molasses (Macdonald et al. 1991). Dry alfalfa is one of the
widely used feed materials in livestock farms, which is easily available to livestock farms and can be
used as a moisture absorbent in corn silage (Ayaz et al. 2013). Therefore, the purpose of this research is
to investigate the effect of using different levels of dry sugar beet pulp and alfalfa fodder separately and
simultaneously as moisture absorbers on the chemical composition of corn silage, digestion kinetics and
laboratory fermentation of corn silage. The population of rumen protozoa and different parts of corn
silage protein. The results of this research can help to reduce corn fodder waste and improve its quality
in livestock farms.

Materials and Methods: Fresh corn forage was harvested from the field with 2-3 cm pieces. Laboratory-
scale silos were prepared in polyethylene tubes with dimensions of 50 x 11 cm, which were equipped
with a rubber cap to close the silo door and a drain valve to exit the effluent. Based on the wet weight of
corn fodder, moisture absorbent materials were added to different treatments, dry sugar beet pulp and
chopped alfalfa, and the experimental treatments included: 1- corn silage without additives (control), 2-
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corn silage with 1.25% chopped alfalfa and 3.75% of dry sugar beet pulp 3- corn silage with 2.5%
chopped alfalfa fodder and 2.5% dry pomace of sugar beet 4- corn silage with 3.75% chopped alfalfa and
1.25% dry sugar beet pulp, 5- corn silage with 5% chopped alfalfa fodder, 6- corn silage with 7.5%
chopped alfalfa forage, 7- corn silage with 5% dry sugar beet pulp, and 8- corn silage was mixed with
7.5% dry sugar beet pulp. Before making silage, the chemical composition of corn fodder, alfalfa and
dry sugar beet pulp was measured in the laboratory (Table 1). The amount of corn silage produced in
different treatments was measured and recorded. The silage process lasted for three months and then the
silos were opened.

The experimental silage samples were ground after drying and dry matter, ash, organic matter and crude
protein (AOAC 2002) and NDF and ADF were measured to perform the gas test, dried silage samples
were ground using a 1 mm mill. Broderick and Kang's method (Broderick et al. 1980) was used to
measure ammonia nitrogen concentration. Ruminal fluid protozoa population count (Dehority 2003) and
different protein parts (A, B1, B2, B3 and C) were measured by the method of Listeria et al. (1996). The
amount of metabolizable energy and the digestibility of organic matter of the experimental silages were
estimated (Menke and Steingass 1988) and the total volatile fatty acids were calculated (Makkar 2010).
Results and Discussion:The effect of adding different levels of chopped dry alfalfa and dried sugar beet
pulp on the chemical composition of corn silage is shown in Table 2. The amount of dry matter showed
a significant difference between experimental silages (p<0.05). Crude protein content of corn silage
containing 7.5% dry alfalfa was higher than other treatments, and corn silage containing 5% dry sugar
beet pulp and silage without additives had the lowest crude protein content (p<0.01). By adding moisture
absorbing materials (dry sugar beet pulp and chopped dry alfalfa to the corn silage), silage dry matter
content increased and the production effluent decreased. In line with the results of the present experiment,
increasing the amount of alfalfa forage as a moisture absorber in corn silage increases the amount of
crude protein (Moeinizade et al. 2013).

The effect of adding different levels of chopped dry alfalfa and dry sugar beet pulp on gas production
parameters, ammonia concentration and the total protozoa population are shown in Table 3. Different
levels of dry alfalfa and dry sugar beet pulp did not affect the gas production parameters. Similar to the
results of this experiment, it was shown that the addition of dry alfalfa to corn silage compared to corn
silage without additives did not affect gas production and its rate (Ozturk et al. 2006). Ammonia
concentration and total population of protozoa were not affected by the type and amount of moisture
absorbent material. One of the factors affecting rumen ammonia concentration is the rate of
decomposition of protein source. The higher the degradability of the protein source used, the
correspondingly higher rumen ammonia concentration (Lima et al, 2010). It has been shown that adding
wheat straw to corn silage had no effect on rumen ammonia nitrogen content (Alsahmi 2008).
Independent comparisons showed that there was no significant difference between experimental silages
in terms of production parameters and gas production rate, ammonia concentration and protozoa
population.

Table 3 shows that estimated metabolizable energy, total volatile fatty acids and organic matter
digestibility were not significantly different. It was shown in a study (Ozturk et al. 2006) that by adding
alfalfa to corn silage, there was no difference in its dry matter digestibility compared to silage without
additives (without moisture absorbent) and with increasing the ratio of alfalfa in corn silage, the amount
of dry matter digestibility and the metabolizable energy of silage increased significantly (p<0.05). These
results show that corn silage containing moisture absorbent materials may provide more metabolizable
energy to ruminants.

Protein fraction (table 4) were affected by moisture absorbent materials, so that the lowest amount of
parts A and B2 related to corn silage contains 7.5% of dry sugar beet pulp, and the highest amount of
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parts A and B2 related to corn silage It contains 7.5% of chopped alfalfa fodder (p<0.01)., There was no
significant difference between B1 part of the protein among the experimental treatments. Corn silage
containing 7.5% and 5% of dry sugar beet pulp accounted for the lowest and highest fraction of B3
protein, respectively (p < 0.01), and corn silage without additives and corn silage with 7.5% dry sugar
beet pulp, respectively. The least and most part C of the protein were allocated to themselves (p<0.01).
According to the NRC table (2001), the amount of crude protein of dry alfalfa, corn silage and dry sugar
beet pulp is 19.2%, 9.2%, and 8.1%, respectively, which can be the reason for the higher protein and
non-protein nitrogen content of corn silage containing dry alfalfa compared to others.

Conclusion: Addition of chopped dry alfalfa and dried sugar beet pulp to corn silage was associated with
an increase in silage dry matter and reduced the amount of produced effluent, and in the meantime, corn
silage containing 7.5% of dry chopped alfalfa had better results than other silages. Corn silage containing
different levels of chopped dry alfalfa and dried sugar beet pulp had different protein fractions, and the
difference in these fractions can affect the amount of protein broken down in the rumen and the amount
of protein passing to the lower parts of the digestive tract.

Keywords: Alfalfa hay, Corn silage, Dry beet pulp, In vitro fermentation kinetic, Seepage.
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Table 1. Chemical composition of whole plant of

corn, alfalfa hay and dried sugar beet pulp (% of
DM)

. Dried Whole
Chemlcgl_ sugar beet plant of Alfalfa
composition hay
pulp corn
DM 90 215 94.7
CP 8.6 7.8 16.8
NDF 35.6 44.2 49.4
ADF 17.5 24.9 29.7
EE 0.3 1.0 1.2
Ash 7.2 5.7 134
NFC? 47.3 41.3 19.2
1- NFC= 100-(CP+NDF+EE+Ash).
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Table 2. Effect of adding different levels of alfalfa hay and dried sugar beet pulp on chemical composition of corn silage (Based on 100g)

Experimental silages * SEM P-value Contrasts

Chemical 2 3 4 5 6 7 8 1 2 3 4
compositions

DM 19.77 ¢ 2150  2230%® 2256% 2260%  24.06° 19.78¢ 22.31® 0.72 <0.01 <0.01 0.03 0.03 0.02
CP 11.144 11.70¢ 11.91¢d 12520 12.87° 14.152 11.17¢ 11.95bd 0.29 <0.01 <0.01 0.08 0.08 0.02
NDF 55.33 49.35 45.33 49.43 46.00 48.67 50.67 55.33 2.46 0.08 0.03 0.02 0.02 0.06
ADF 34.00 31.76 30.33 31.67 31.33 27.67 31.00 35.33 1.53 0.08 0.12 0.13 0.13 0.25
Ash 9.94 be 10.72bcd 9.70 b¢ 11.19%  11.1780%¢ 13.232 8.10¢ 8.22"¢ 0.91 0.02 0.70 0.81 0.81 0.90
Leachate 9.08° 2.36° 1.38 2.09¢ 3.82° 1.07% 1.58% 0.2¢ 0.33 <0.01 <0.01 <0.01 <0.01 <0.01

* Experimental silages: 1. Corn silage without additive (control), 2. Corn silage containing 1.25% chopped alfalfa hay plus 3.75% dried sugar beet pulp, 3. Corn silage containing 2.5% chopped alfalfa
hay plus 2.5% dried sugar beet pulp, 4. Corn silage containing 3.75% chopped alfalfa hay plus 1.25% dried sugar beet pulp, 5. Corn silage containing 5% chopped alfalfa hay, 6. Corn silage containing
7.5% chopped alfalfa, 7- Corn silage containing 5% dried sugar beet pulp, and 8- Corn silage containing 7.5% dried sugar beet pulp.
1 Contrasts: 1. Control with other silages, 2. Control with corn silages containing 5% and or 7.5% chopped alfalfa hay, 3. Control with corn silages containing 5% and or 7.5% dried sugar beet pulp, 4.
Corn silages containing 5% and or 7.5% chopped alfalfa hay with corn silages containing 5% and or 7.5% dried sugar beet pulp.

Different letters in each row indicates significant difference (P<0.05).

Table 3. Effect of adding different levels of alfalfa hay and dried sugar beet pulp on gas production and fermentation parameters of corn silage

Experimental silages * SEM  P-value Contrasts

Parameters 1 2 3 4 5 6 7 8 1 2 3 4

Gas production (ml/250mg DM) 98.20 115.85 110.93 109.75 104.10 112.86 97.85 10258  12.78 0.96 0.70 0.83 0.83 0.38
Gas production rate (%/h) 0.054 0.056 0.054 0.054 0.069 0.070 0.045 0.070 0.014 0.88 0.70 0.84 0.84 0.42
Ammonia-N (mg/dl) 27.19 1745 1439 2527 1493 20.14 24.69 19.66 3.60 0.21 0.08 0.23 0.23 0.14
Total protozoa population % 4.20 4.17 4.34 4.25 4.20 4.06 4.23 4.24 0.13 0.90 0.31 0.26 0.26 0.88
ME (Mcal/kg DM) 2.99 2.72 2.76 2.64 2.96 2.86 2.79 2.73 0.11 0.32 0.09 0.08 0.08 0.17
SCFA (mmol/200 mg DM) 1.64 1.43 1.46 1.37 1.60 1.51 1.49 1.44 0.79 0.31 0.06 0.06 0.06 0.14
OMD (%) 89.68 82.74 8324 8103 89.84 8849 8289 81.38 3.12 0.25 0.12 0.10 0.10 0.21

* Experimental silages: 1. Corn silage without additive (control), 2. Corn silage containing 1.25% chopped alfalfa hay plus 3.75% dried sugar beet pulp, 3. Corn silage containing 2.5% chopped alfalfa hay
Jlus 2.5% dried sugar beet pulp, 4. Corn silage containing 3.75% chopped alfalfa hay plus 1.25% dried sugar beet pulp, 5. Corn silage containing 5% chopped alfalfa hay, 6. Corn silage containing 7.5%
shopped alfalfa, 7- Corn silage containing 5% dried sugar beet pulp, and 8- Corn silage containing 7.5% dried sugar beet pulp.
 Contrasts: 1. Control with other silages, 2. Control with corn silages containing 5% and or 7.5% chopped alfalfa hay, 3. Control with corn silages containing 5% and or 7.5% dried sugar beet pulp, 4.
Corn silages containing 5% and or 7.5% chopped alfalfa hay with corn silages containing 5% and or 7.5% dried sugar beet pulp.

: Log10 / gram of digesta

different letters in each row indicates significant difference (P<0.05).
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Table 4. Effect of adding different levels of alfalfa hay and dried sugar beet pulp on protein fractions of corn silage

Experimental silages * SEM  P-value Contrasts

Protein fractions 1 2 3 4 5 6 7 8 1 2 3 4

A (% of DM) 2.65% 281k 2.88¢ 3.03° 3.09° 4.022 1769 238 0.18 <0.01 0.31 030 0.39 0.22
A (% of CP) 23.76°  23.99° 24.16° 2428 2401 28.40° 15.67¢ 19.80° 1.21 <0.01 0.52 083 0.3 0.78
B; (% of DM) 0.25 0.57 0.77 0.82 0.42 0.49 0.74 1.05 0.18 0.14 0.04 0.08 0.08 0.05
B; (% of CP) 2.18 4.88 6.44 6.35 3.30 3.46 6.60 880 141 0.07 0.03 0.06  0.06 0.06
B (% of DM) 1.34%  0.87™ 1.14% 0.79  1.47%  206% 049 030c 0.31 0.02 0.35 0.40  0.40 0.66
B2 (% of CP) 12.07 7.28 9.58 6.36 11.38  14.64 4.34 250 255 0.05 0.16 026 0.26 0.51
B3 (% of DM) 4.26% 3.95° 3.59° 455%  450%  3.83° 497 2.69° 0.29 <0.01 0.43 0.18 0.18 0.91
B3 (% of CP) 38.22% 38.84%  30.13*  36.32° 34.93> 27.09° 44478 22.67° 2.37 <0.01 0.05 0.05 0.05 0.25
C (% of DM) 2.65¢ 3.51° 3.54° 3.33° 3.40° 3.73° 323" 553 019 <0.01 <0.01 <0.01 <0.01 0.08
C (% of CP) 23.77° 30.00% 29.79% 26.70 26.39® 26.41*° 28.91% 46.23° 1.43 <0.01 <0.01 <0.01 <0.01 0.37

* Experimental silages: 1. Corn silage without additive (control), 2. Corn silage containing 1.25% chopped alfalfa hay plus 3.75% dried sugar beet pulp, 3. Corn silage containing 2.5%
chopped alfalfa hay plus 2.5% dried sugar beet pulp, 4. Corn silage containing 3.75% chopped alfalfa hay plus 1.25% dried sugar beet pulp, 5. Corn silage containing 5% chopped alfalfa
hay, 6. Corn silage containing 7.5% chopped alfalfa, 7- Corn silage containing 5% dried sugar beet pulp, and 8- Corn silage containing 7.5% dried sugar beet pulp.

+ Contrasts: 1. Control with other silages, 2. Control with corn silages containing 5% and or 7.5% chopped alfalfa hay, 3. Control with corn silages containing 5% and or 7.5% dried sugar
beet pulp, 4. Corn silages containing 5% and or 7.5% chopped alfalfa hay with corn silages containing 5% and or 7.5% dried sugar beet pulp.

Different letters in each row indicates significant difference (P<0.05).
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