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Effects of alfalfa hay as a moisture absorbent on fermentation quality and effluent
production in corn silage and performance of dairy cows
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ABSTRACT

The objectives were to evaluate effects of adding alfalfa hay (AH) as moisture absorbent to corn forage upon ensiling
on silage fermentation, effluent production and performance of late lactating Holstein cows. Corn forage with the
initial dry matter content of 22%, left untreated or ensiled with 5 and 10% AH, on a fresh weight basis, for 90 days.
Silage DM linearly increased, while effluent production, pH, NDF and water-soluble carbohydrates concentration
linearly decreased as AH inclusion rate increased (P<0.05). An incomplete 2x3 Latin square experiment with nine
late lactating Holstein cows consuming the above-mentioned silages showed similar nutrient intake and milk
production and composition while a linear increase in organic matter digestibility with AH inclusion (P<0.05). Total
chwing and eating times were unaffected, however, chewing and ruminating time spent /kg DM linearly decreased as
AH inclusion rate increased (P<0.05). Ruminal pH and concentrations of VFA were similar across treatments.
Results showed a strong effect of AH on reducing effluent from immature corn silage without having an adverse
effect on silage fermentation and dairy cows’ performance. Using AH for controlling of effluent from corn silage is
recommended.
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Table 1. Ingredients of the diets fed to lactating cows in the experiment

Ingredients Treatments®
DM% Control 5% Alfalfa hay 10 % Alfalfa hay
Alfalfa hay 15 8.4 0.6
Corn silage 30 36.6 44.4
Barley grain 5.5 5.5 55
Corn grain 26.4 26.4 26.4
Cottonseed meal 55 55 55
Soybean meal 11 11 11
Wheat bran 341 341 341
Sodium bicarbonate 0.55 0.55 0.55
Calcium carbonate 0.55 0.55 0.55
Bentonite 0.55 0.55 0.55
Magnesium oxide 0.165 0.165 0.165
Mineral premix 0.55 0.55 0.55
Vitamin premix 0.55 0.55 0.55
Salt 0.275 0.275 0.275
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1. Treatments: Control (diet containing corn silage ensiled without absorbent), 5% alfalfa hay (diet containing corn silage ensiled with 5 % alfala hay),
10% alfalfa hay (diet containing corn silage ensiled with 10 % alfala hay).
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Table 2. Chemical composition of the experimental diets

Chemical composition, Treatments’ SE P- value
% DM or stated otherwise Control 5% Alfalfa hay 10 % Alfalfa hay M Treatment
DM, % fresh weight 45.0 45.2 48.2 2.58 0.67
Crude protein 15.3 15.3 15.4 0.18 0.92
Ether extract 3.2 3.7 35 0.39 0.66
Neutral detergent fiber 38.3 36.5 374 0.23 0.93
Ash 8.6 8.0 8.7 0.24 0.13
Organic matter 91.4 92.0 91.3 0.27 0.13
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1. Treatments: Control (diet containing corn silage ensiled without absorbent), 5% alfalfa hay (diet containing corn silage ensiled with 5 % alfala hay),
10% alfalfa hay (diet containing corn silage ensiled with 10 % alfala hay).
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Table 3 Chemical composition of Corn forage and
Alfalfa hay used in the trial

Crude Neutral Acid

protein detergent fiber detergent fiber Ash
Alfalfa hay 12.8 49.0 41.2 85
Corn forage 8.7 59.7 37.7 7.1
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Table 4. Chemical composition of corn silage used in experimental diets

Parameter Treatments® P-value
(% DM or stated otherwise) Control 5% Alfalfa hay 10 % Alfalfa hay SEM Linear quadratic
DM, % as is 19.0 24.8 26.9 1.63 0.03 0.24
pH 3.90 3.91 391 0.05 0.72 0.80
Organic matter 93.3 93.0 92.5 0.32 0.10 0.76
Crude protein 8.1 8.9 9.8 0.46 0.04 0.89
Ammonia-Nitrogen 0.13 0.12 0.12 0.007 0.35 0.97
Water soluble carbohydrates 4.1 2.8 3.7 0.28 0.39 0.01
Neutral detergent fiber 61.7 55.5 54.3 1.68 0.02 0.27
Acid detergent fiber 30.5 31.0 315 1.07 0.49 0.99
Ash 6.6 6.9 75 0.32 0.10 0.76
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1. Treatments: Control (corn forage ensiled without absorbent), 5% alfalfa hay (corn forage ensiled with 5 % alfala hay), 10% alfalfa hay (corn forage

ensiled with 10 % alfala hay).
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Table 5. The effects of adding alfalfa hay as a moisture bsorbent in corn silage on effluent production and its
chemical composition

Treatments *

Parameter 5 % Alfalfa hay 10 % Alfalfa hay
Effluent production , L 48 6
Effluent production, % fresh weight 0.8 0.1
Effluent DM, % 11.7 -
Effluent crude protein, % DM 14.6
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1. Treatments: Control (diet containing corn silage ensiled without absorbent), 5% alfalfa hay (diet containing corn silage ensiled with 5 % alfala hay),

10% alfalfa hay (diet containing corn silage ensiled with 10 % alfala hay).
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Table 6. Intake and apparent digestibility of nutrients in cows fed experimental rations

Treatments” Treatments™ SEM P- value

Parameter Control 5 % Alfalfa hay 10 % Alfalfa hay Linear quadratic
Dry matter intake, kg/day 19.3 19.0 20.1 1.18 0.43 0.44
Organic matter intake, kg/day 17.6 175 18.3 0.71 0.43 0.55
Crude protein intake kg/day 2.9 2.9 31 0.12 0.39 0.4
Apparent total tract digestibility, %

Dry matter 60.6 69.6 67.9 2.23 0.11 0.15
Organic matter 52.7 58.7 59.1 1.20 0.03 0.11
Crude protein 61.3 63.7 64.8 1.49 0.14 0.66
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1. Treatments: Control (diet containing corn silage ensiled without absorbent), 5% alfalfa hay (diet containing corn silage ensiled with 5 % alfala hay),
10% alfalfa hay (diet containing corn silage ensiled with 10 % alfala hay).
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Table 7. Milk production and composition in cows fed experimental rations

Treatments™ P- value
Parameter Control 5% Alfalfahay 10 % Alfalfahay SEM  Linear  quadratic
Milk production, kg/d 30.4 30.9 29.5 1.72 0.47 0.42
4% Fat corrected milk?, kg/d 24.5 24.3 22.9 161 0.51 0.77
Energy corrected milk®, kg/d 27.7 27.3 26.1 1.67 0.47 0.81
Milkproduction efficiency 1.63 1.67 1.47 0.12 0.11 0.14
4% Fat corrected milkproduction efficiency 1.29 1.26 1.18 0.06 0.36 0.78
Milk protein, % 3.26 3.17 3.12 0.06 0.25 0.83
Milk fat, % 2.76 2.67 2.43 0.33 0.53 0.87

doys B grlaw 5 St azigy b oddishin &3 dbgle ol 02 aminy deyd O (odlx oy sdiishin &5 absle (gsl 0px) walis o les )
(3> laie 4 0oy Ve mhaw j0 S asig b oalighow &3 adle (gl 0 02) aigy do )0 V¢ 5 (L3 lsiea

«(Gaines, 1928) «(V0 xsuusi 2l )3 (257 £ 55kS) + (For xadsi 2ol 0,5 9kS) = 0,2 1¥ (gl 0ol ol 0 Y

V%l 5o Sodsi (esn p59hS) +AONY X8 0 ol (o7 £ SokS) +(TVYV,r x(o0ddss ol p,59LS) =555l sl 00l ol s ¥
.(Defrain et al., 2006)

1. Treatments: Control (diet containing corn silage ensiled without absorbent), 5% alfalfa hay (diet containing corn silage ensiled with 5 % alfala hay),
10% alfalfa hay (diet containing corn silage ensiled with 10 % alfala hay).

2. Fat corrected milk 4%= [(0.4 x kg milk) + (15 x kg fat)]; (Gaines, 1928).

3. Eenergy corrected milk = [(0.327 x kg milk) + (12.95 x kg fat) + (7.2 x kg protein)]; (Defrain et al., 2006).
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Table 8. Chewing behavior of cows fed the experimental diets

Treatments® Treatments SEM P- value

Parameter Control 5 % Alfalfa hay 10 % Alfalfa hay Linear guadratic
Chewing, min/d 913.4 838.9 812.5 37.2 0.11 0.53
Eating, min/d 378.9 369.7 355.2 30.85 0.55 0.93
Rumination, min/d 533.8 467.8 459.5 17.85 0.009 0.04
Min/kg of DM intake

Chewing 46.1 417 341 144 0.01 0.32
Eating 19.1 18.4 14.8 15 0.1 0.39
Ruminating 26.9 23.0 19.4 0.93 0.01 0.84
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1. Treatments: Control (diet containing corn silage ensiled without absorbent), 5% alfalfa hay (diet containing corn silage ensiled with 5 % alfala hay),
10% alfalfa hay (diet containing corn silage ensiled with 10 % alfala hay).
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Table 9. The effects of adding alfalfa hay as effluent bsorbent in corn silage on blood metabolites

Treatments Treatments SEM P- value
Parameter Control 5 % Alfalfa hay 10 % Alfalfa hay Linear  quadratic
Glucose (Mean), mg.dL 42.9 435 40.3 2.13 0.23 0.29
2 h after feeding 411 39.7 411 1.52 0.95 0.40
4 h after feeding 421 46.1 43.2 3.64 0.77 0.38
Urea-nitrogen (Mean), mg.dL 8.6 9.9 9.4 1.14 0.58 0.02
2 h after feeding 85 9.9 9.2 1.30 0.66 0.43
4 h after feeding 9.3 9.3 9.5 1.19 0.90 0.74
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1. Treatments: Control (diet containing corn silage ensiled without absorbent), 5% alfalfa hay (diet containing corn silage ensiled
with 5 % alfala hay), 10% alfalfa hay (diet containing corn silage ensiled with 10 % alfala hay).
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Table 10. The effects of adding alfalfa hay as effluent bsorbent in corn silage on rumen fermentation variables

Treatments® Treatments® SEM P- value
Parameter Control 5 % Alfalfa hay 10 % Alfalfa hay Linear quadratic
pH 6.2 6.1 6.1 0.07 0.66 0.76
NHz.Nitrogen, mg.dL 9.03 11.3 9.7 1.65 0.72 0.3
Total volatile fatty acids, mmol.L 88.7° 101.9° 86.3° 2.88 0.47 0.02
Acetate, mmol.L 48.9 56.0 46.7 1.49 0.45 0.12
Propionate+Isobutyrate, mmol.L 204 234 19.5 1.07 0.49 0.06
Butyrate, mmol.L 145 18.0 16.8 19 0.34 0.29
Isovalerate, mmol.L 3.1 3.3 2.4 0.26 0.14 0.14
Valerate, mmol.L 1.3 15 1.1 0.07 0.07 0.05
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1. Treatments: Control (diet containing corn silage ensiled without absorbent), 5% alfalfa hay (diet containing corn silage ensiled with 5 % alfala hay),
10% alfalfa hay (diet containing corn silage ensiled with 10 % alfala hay).
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