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Table 1. The feed ingredients and chemical anabfdise diets

Ingredients (% of diet) 0-10d 10-24d 24-42 d
With fat Without fat With fat Without fat With fat Without fat
Corn 53.66 62.42 59 70.98 61.11 72.71
Soybean 32.50 29.95 28.19 21.65 23.23 20.56
Soybean oil 3 - 3 - 3.5 -
Fish meal 3 3.1 3 3.3 3.5 3.5
Dicalcium phosphate 1.53 1.56 1.25 1.37 1.03 1.02
Calcium carbonate 1.44 1.16 0.97 0.92 0.95 0.97
Salt 0.26 0.26 0.26 0.23 0.25 0.28
L- Lysine 0.26 0.44 0.30 0.38 0.09 0.13
DL- Methionine 0.46 0.45 0.25 0.35 0.23 0.25
L- Threonine 0.11 0.11 0.28 0.27 0.07 0.08
Vitamin premix 0.25 0.25 0.25 0.25 0.25 0.25
Mineral premix 0.25 0.25 0.25 0.25 0.25 0.25
Sodium bicarbonate 0.05 0.05 0.05 0.05 0.05 0.05
Anzymit 3.23 - 2.95 - 5.49 -
Calculated composition
ME (kcal/kg) 2900 2900 3000 3000 3000 3000
Crude protein (%) 21.1 21.1 20 20 17.8 17.8
Ca (%) 1 1 0.85 0.85 0.80 0.80
Available phosphorus (%) 0.48 0.48 0.43 0.43 0.39 0.39
Na (%) 0.15 0.15 0.15 0.14 0.15 0.16
Lysine (%) 1.37 1.47 1.25 1.23 1.05 1.02
Arginine (%) 1.33 1.30 1.22 1.10 1.10 1.05
Methionine (%) 0.48 0.48 0.58 0.67 0.55 0.52
Met. + Cys. (%) 1.02 1.02 0.90 0.96 0.84 0.81
Threonine (%) 0.90 0.90 0.79 0.89 0.67 0.74

1 Supplied per kilogram of diet: 10000 IU Vitamin 300 IU Vitamin D3, 45 IU Vitamin E , 3 mg K3 ,8g B1, 9
mg B2,10 mgB3,30mgB5,4 mgB6, 2 mg BD20ng B12, 0.1 mg H, 1000 mg Choline.
2 Supplied per kilogram of diet: Fe 55 mg, Mn 120, @ig 100 mg, Cu 16 mg, 1 1.3 mg, Se 0.3 mg.
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Table 2. Effect of bacterial additives, organitaand urea on the chemical composition (percegneiled forages

Ensiling  Treatments  DM? Ash cCP® oM* NDF ADF° wsc’ pH NH3-N
days (mg/d)

1 4058 7.3% 1028 92.66 58.00 31.3% 16.86 4.90" 1.05

2 40.32 822 996 91.77 58.668 28.66 16.66 4.90¢ 0.96"

3 3 39.04 7.77 10.3¢ 92.22* 58.00 28.66 17.47 492 0.8
4 3789 7.33 1029 92.66 53.3%3 34.00 18.50 4.96 1.1

5 30989 844 11.46 9158 62.00 29.3% 1956 4.66 0.63
SEM 1.363 0.344 0.125 0.344 0988 1.659 0.1940 0.083 0.122

1 37.97 822 9.07 91.77 5800 3000 1548 4.56 1.39

2 37.39° 744 920 9255 58.00 28.66  16.36¢ 4.48" 0.88

7 3 37.83 777 978 9222 5800 2933 16.39 4.50" 1.01
4 37.78  7.88 1045 92.11 56.00 34.00 18.10 4,558 1.37

5 3090 8.33 1048 91.66 50.00 33.33 18.46 4.3 1.11
SEM 0.822 0.289 0.097 0.289 5.641 1.032 0.3045 0.053 0.190

1 38.77 8.11 955 91.88 57.33 2933 12.59 457 1.24

2 3853 7.66 9.08 92.33 54.00° 30.00 13.78 4.47 0.76

21 3 38.80 7.77 9.3 9222 5333 28.66 13.93 4.50 1.08
4 37.50 7.33 1020 92.66 58.66° 3533  14.00" 4.50 1.55

5 26.3% 822 1118 9177 6133 30.66 14.88 4.14 0.74
SEM 0.376 0.354 0.090 0.354 1.074 2.385 0.3400 0.018 0.074

1 37.3% 811 9.08 9188 54.68 30.66 10.67 4.47 0.75

2 38.35¢ 822 937 9177 54.66 34.00 12.24 4.35 1.01

45 3 39.37 8.11 9.20° 91.88 55.33 32.00° 12.35 4.37 1.02
4 37.7P 833 10.1% 91.66 5533 3466 11.758" 4,50 1.11

5 25.44  7.77 11.08 9222 5833 38.00 12.36 4.00° 0.84

SEM 0.610 0.314 0.082 0.314 0.988 0.666 0.3841 0.029 0.142

1- Treatments: 1) Triticale silage without any didei (Control), 2) Control + Bacterial Inoculantq@syl), 3) Control + Organic acid, 4) Control + dre
and 5) Barley silage. 2- Dry Matter, 3- Crud Pnoted- Organic Matter, 5- Neutral Detergent Fiber,A8id Detergent Fiber, 7- Water Soluble
Carbohydrate.

Means within a column that do not have a commormapipt are significantly differenP€0.05).
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Fig. 1. Effect of various additives aerobic stabitif ensiled forages on 45 days after ensiling
(Treatments: 1. Triticale silage without any adait{control), 2. Control + Bacterial inoculant (Ecl)sg. Control +
Organic acid, 4. Control + Urea, and 5. Barley s)ag
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Table 3. Effect of bacterial additives and orgatirl on gas production parameters of ensiled farage

Ensiling Treatments (a+b° c’ SCFA’ ME> OMD®
days

1 290.8:16. 65 0.022:0.002 0.55° 7.2F 37.2F

2 298.513.35 0.023:0.002 0.60 7.7% 39.20

3 3 287.211.05 0.025-:0.002 0.5¢ 7.5 39.05

4 386.#9.23  0.034:0.001 0.97 9.56 54.17

5 363.3:9.54  0.032:0.002 0.9¢° 9.18 51.37

SEM - - 0.0188 0.1296 0.7555

1 293.6:14.57 0.024:0.002 0.59" 7.49° 38.90¢

2 282.1#18.19 0.022:0.002 0.53 7.18 36.68

7 3 291.515.10 0.024:0.002 0.59" 7.49* 38.90¢

4 290+15.03  0.0270.003 0.67 9.93 42.17

5 342t8.86  0.0310.001 0.87 8.77 47.96

SEM - - 0.0268 0.2218 1.0747

1 301.2619.40 0.0210.022 0.558 7.26 37.27

2 292.215.32  0.023:0.002 0.58 7.43 38.46

21 3 293.1#24.09 0.026:0.004 0.63 7.71¢ 40.53

4 309t14.58  0.025:0.002 0.65’ 7.87 41.28

5 350.4:10.43  0.03G:0.002 0.83 8.87 48.70

SEM - - 0.0407 0.2785 1.6314

1 284.316.85 0.0210.002 0.53 5.97 36.38

2 290.%#15.97 0.022:0.002 0.55" 6.25 37.42¢

45 3 360.1%#7.88  0.032:0.001 0.86 6.24 49.87

4 303t13.99  0.023:0.002 0.60° 6.68 39.20

5 337.833.16 0.015:0.002 0.458' 7.23 33.2¢

SEM - - 0.0209 0.0450 0.8407

1. Treatments: 1) Triticale silage without any addi (Control), 2) Control + Bacterial Inoculantq@syl), 3) Control + Organic Acid, 4)
Control + Urea and 5) Barley silage. 2. Gas pradagpotential (ml/g DM). 3. Gas production rate fml 4. Organic Matter Digestibility
(%DM). 5. Metabolizable Energy (Mj/Kg DM). 6. ShaZhain Fatty Acids (mmol).

Means within a column that do not have a commoremapipt are significantly differenP§€0.05).
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Fig. 2. Effect of various additives on gas produttof ensiled forages on 3, 7, 21 and 45 days aftsiting(1-
Treatments: 1) Triticale silage without any addit{Control), 2) Control + Bacterial Inoculant (Egls3) Control + Organic Acid, 4)
Control + Urea and 5) Barley silage.)
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Table4. Effect of different additives on digestibiliof dry matter, organic matter and fermentation Petarsin
vitro

Ensiling Treatments IVDOD® IVOMD®  pH NHs;-N “Gasyield, PP MB°® EMB’
days !

1 39.00 48.00° 6.68° 457 176.58¢ 6.59¢ 150.40" 0.66"

2 35.00 46.00° 6.69 343 200.62" 6.00 134.48° 0.63"

3 3 41.00 50.00% 6.67 2.72 159.68 7.0 1585F  0.68
4 38.00"¢ 45.00 6.68°  3.41° 190.64" 574 129.33° 0.6P

5 54.00 54.00 6.60  2.93¢ 216.26 425  119.44  0.48

SEM 0.011 0.012 0.004 0.221 9.907 0.317 6.963 0.017

1 37.00 46.00 6.70* 5.06 161.2%¢ 7.28 150.28" 0.69

2 42.00 51.00¢ 6.69 5.05 142.3% 7.80 16937 0.77F°

7 3 40.00 48.00° 6.70" 4.6 181.64" 6.19 1445F° 0.64
4 42.00¢ 48.00"° 6.7 2.75 170.9%° 6.30 14542  0.64°

5 54.00 54.00 6.63 3.7% 207.82 438 12366 0.49

SEM 0.018 0.012 0.004 0.221 10.212 0.309 6.817 0.015

1 38.007 48.00 6.79 3.94 160.83 7.1 15457  0.69

2 44.00 52.00¢ 6.70 3.56 131.1f 847 17860 0.73

21 3 42.00 52.00¢ 6.78 2.26 146.97¢ 7.70 17217 o7
4 43.00 51.00¢ 6.72 6.05 153.82 7.10 163.3% 0.69

5 55.00 54.00 6.60 2.50 207.69 434 122.7%  0.49

SEM 0.060 0.014 0.006 0.251 5.261 0.146 5.925 0.008

1 38.00 48.0¢ 6.8C0 3.8¢ 128.48 9.17 16924 0.7%

2 42.00¢ 49.00¢ 6.73 3.99 139.66" 7.80 164.38 0.7P

45 3 43.0¢ 52.00 6.69 3.2¢9 137.1%" 8.18 1775f 073
4 38.00 49.00 6.83 3.9¢ 153.59 762 15973 0.70¢

5 50.00 50.00¢ 6.78 4.65 150.9% 6.25  91.24 0.64

SEM 0.011 0.011 0.007  0.156 5.363 0.336  5.785 0.012

1-Treatments: 1) Triticale silage without any anit(Control), 2) Control + Bacterial Inoculant @yl), 3) Control + Organic Acid, 4) Control

+ Urea and 5) Barley silage. Bt Vitro Dry Matter Digestibility, 31n Vitro Organic Matter Digestibility, 4- Gas Productiorfigency (ml ), 5-
Partitioning Factor, 6- Microbial biomass, 7- Efiacy of microbial biomass. Means within a colurhattdo not have a common superscript are
significantly different P<0.05).
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Abstract

A study was conducted to evaluate the effect ofediht additives on chemical composition, fermeatat
characteristic, gas production and digestibilitygmaeters of triticale silage and its comparisorhwbarley
silage in a complete randomized design. Whole ¢ritigale and barley were harvested and choppet wit
conventional forage harvester under farm conditimtength of 2-3 cm. Representative of triticalel drarley
forage samples were packed manually, in triplidgate plastic bags. The filled silos were storedaatbient
temperature and allowed to ensile for 3, 7, 21 #hdlays. The following treatments were appliecht forage
samples: 1) triticale silage without any additigesntrol), 2) control + bacterial inoculants, 3ntml! + organic
acid, 4) control + urea and 5) barley silage. Ressthowed that triticale silages had higher DM ennthan
barley silage, although there were no significaffedences among triticale silages. However, badigge had
lowest pH than other treatment in all times aftesikage. Triticale silage treated with organic Haghest
aerobic stability P<0.05). There were significant differences amomgtiments on gas production parameters
and barley silage had highest gas production piatehein othersK<0.05).0Organic acid treated triticale silage
on day 3 and 45 and bacterial inoculated silagelays 7 and 21 had highest, partitioning factor,rofi@l
biomass and microbial biomass efficiency. Generatlyvas concluded that different additives hadiatale
results on nutritive value of triticale silage, rewer, silage treated with bacterial inoculant anglanic acid
improved aerobic stability.
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