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Table 1. The chemical compositibaléalfa and apple pulp silage after 90 d (% DMiba

treatments
Items Control AE AAl AAL1E AA2 AA2E AA3 AA3E SEM P-value
DM 29.2¢ 30.76 29.7¢* 30.76 29.46* 32.16 27.10 3190 0.466 0.032
pH 5.1° 5.1° 4.2 4.2 4.1° 4.1° 3. 3.7 0.030 0.001
NDF  38.09 37.92 40.7F 4026 41.08 4177 4087 4060 0.628 0.013
ADF 2095 21.44° 2280 2197 2524 26.0f 2563 2669 0.511 0.001
CP 1497 1678 1336 1527 1088 1147 9368 881 0.251 0.046

Means within the same row with different supergerigiffer significantly P<0.05).

Treatment-control: Alfalfa silage without additives, AE: Alffa silage+500 mg essential oil/kg, AAL: Alfalf2Z506) + apple
pulp (25%) silage, AA1E: alfalfa (75%) + apple pytb %) silage + 500 mg essential oil/kg, AA2:akH (50%) + apple
pulp (50%) silage, AA2E: Alfalfa (50%) + apple pulp0%) silage + 500 mg essential oil’lkg, AA3: Aida(25%) + apple
pulp (75%) silage, AA3E: Alfalfa (25%) + apple pulf6%) silage + 500 mg essential oil/kg.
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Fig. 1. Effect of adding essential oil and alfadflmge with apple pulp on dry matter disappeardmyceylon bag
method (%).
Treatmentcontrol: Alfalfa silage without additives, AE: Alffa silage+500 mg essential oil/kg, AAL: Alfalf&g) + apple pulp (25%)
silage, AALE: alfalfa (75%) + apple pulp (25 %pgé + 500 mg essential oil’kg, AA2: alfalfa (50%@pple pulp (50%) silage, AA2E:
Alfalfa(50%) + apple pulp (50%) silage + 500 mge#tial oil/kg, AA3: Alfalfa(25%) + apple pulp (79%ilage, AA3E: Alfalfa(25%) +
apple pulp (75%) silage + 500 mg essential oil/kg.
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Fig. 2. Effect of adding essential oil and silagealéalfa with apple pulp on organic matter
disappearance by nylon bags (%)
Treatmentcontrol: Alfalfa silage without additives, AE: Alffa silage+500 mg essential oil/kg, AAL: Alfalf&g) + apple pulp (25%)
silage, AA1E: alfalfa (75%) + apple pulp (25 %psié + 500 mg essential oil/kg, AA2: alfalfa (50%@pple pulp (50%) silage, AA2E:
Alfalfa(50%) + apple pulp (50%) silage + 500 mgestial oil/kg, AA3: Alfalfa(25%) + apple pulp (75%ilage, AA3E: Alfalfa(25%) +
apple pulp (75%) silage + 500 mg essential oil/kg.
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Table 2. Effect of experimental treatments on anth ¢ sections of dry matter degradability by nybag method

Essential oil (mg) Apple pulp (%) P-value
Parameters 0 500 SEM 0 25 50 75 SEM EO AP AP*EO
a 30.72 30.59 0.108 27.92 2997 30.89 33.8% 0.159 0.338 <.0001 0.013
b 49.61 49.65 0.407 42.6 49.14 49.06 54.19 0576 0.941 <0001 0.166
c 0.01& 0.020 0.005 0.02F 0.018 0.019 0.01& 5.05 0.014 <.0001 0.020
ED 5477 5537 078 5198 5369 5488 59.73 0.111 <.0001 <.0001 <.0001

Means within the same row with different supergerigiffer significantly P<0.05).
La: Rapidly degraded fraction (%); b: Slowly degrattadtion (%); c: Rate of degradation (/h), ED: Effee digestibility (k=0.02).
2AP: Apple pulp effect; EO: Essential oil effect; #0: Interaction effect between apple pulp and esakoil.
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Table 3. Effect of experimental treatments on anth ¢ sections of organic matter degradability Yigmbag

method
Essential oil(mg) Apple pulp (%) P-value
Parameters 0 500 SEM 0 25 50 75 SEM EO AP  AP*EO
a 35.69 35.55 0.076 35.24 3579 35.27 36.27 0.107 0.209 <.0001 0.0028
b 4465 4393 0.235 42.8 459F 4530 43.3¢ 0.333 0.040 <.0001 0.0004
c 0.020 0.020 0.0002 0.02¢ 0.018 0.019 0.023 3.779 0.286 <.0001 0.0017

ED 58.13 57.1% 0.052 56.96 57.58 57.79 59.66 0.073 <.0001 <.0001 <.0001

Means within the same row with different supapsrdiffer significantly P<0.05).

! a: Rapidly degraded fraction (%); b: Slowly degradedtion (%); c: Rate of degradation (/h), ED: Effee digestibility
(k=0.02).

2AP: Apple pulp effect; EO: Essential oil effect; D Interaction effect between apple pulp and esakoil.
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Table 4. Effect of experimental treatments on tisegpearance of crude protein by nylon bag method

Incubation Experimental treatmerits

times (h) Control AE AAl  AALE AA2 AA2E AA3 AA3E  SEM
0 3847 4756 3278 47.06 28.36 3466 222Ff 1339 0.824
2 43.78 5167 37.286 5018 39.0f 36.1F7 23.18 19.35 0.896
4 4850 53.08 3940 53.95 37.64 37.76 29.97 2295 0.665
12 49.68 56.70 4238 5590 43.09 3837 33.00 2439 0.898
24 58.48  64.23 4947 5789 46.43 4453 3390 2725 0741
36 64.3% 64.64 56.74 6654 54.4F 6036 56.82 49.95  0.850
48 69.48 7293 6155 6684 5954 6260 56.78 64.14 0.368

Means within the same row with different superderififfer significantly P<0.05).

Treatment-control: Alfalfa silage without additives, AE: Alffa silage+500 mg essential oil/kg, AA1l: Alfalf&%%) +
apple pulp (25%) silage, AALE: alfalfa (75%) + applulp (25 %) silage + 500 mg essential oil/kg,2AAlfalfa (50%) +
apple pulp (50%) silage, AA2E: Alfalfa(50%) + apgdalp (50%) silage + 500 mg essential oil’kg, AXBfalfa(25%) +
apple pulp (75%) silage, AA3E: Alfalfa(25%) + applelp (75%) silage + 500 mg essential oil/kg.
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Table 5. Effect of experimental treatments on anth ¢ sections of crude protein by nylon bag method

Essential oil(mg) Apple pulp(%) P-value
Parameter's 0 500 SEM 0 25 50 75 SEM EO AP AP*EO
a 34.08 4123 0002 4529 41848 3383 2959 0.0028 <.0001 <.0001 <.0001
b 456F 4056 0.0357 40.7f 44.71b 48.09 38.84 0.0506 <.0001 <.0001 <.0001
c 0.020 0.020 0.515 0.019 0.017 0.019 0.024 1.204 0.0513 <.0001 <.0001
ED 37.97 4490 0.0173 65.17 6238 5726 50.78 0.0244 <.0001 <.0001 <.0001

Means within the same row with different supergerigiffer significantly P<0.05).
La: Rapidly degraded fraction (%); b: Slowly degraftedtion (%); c: Rate of degradation (/h), ED: Effee digestibility (k=0.02).
2AP: Apple pulp effect; EO: Essential oil effect; D Interaction effect between apple pulp and esakoil.
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Abstract

The aim of this research was to study the effe€tsupplementation of alfalfa silage with a combioatof

essential oils and fresh apple pulp and on thentlgter, organic matter and crude protein degraitiakilby
nylon bags. The treatments included: 1) alfalfaggl (control treatment), 2) alfalfa silage procdssgth

essential oil, 3) alfalfa silage (75%) + apple p(25%), 4) alfalfa silage (75%) + apple pulp (25%¢ssential
oil, 5) alfalfa silage (50%) + apple pulp (50%), @jalfa silage (50%) + apple pulp (50%) + esséruih 7)

alfalfa silage (25%) + apple pulp (75%) and 8) l&dfesilage (25%) + apple pulp (75%) + essential tbdt
ensiled for 90 days. Degradabilities determinedgisiylon bags technique with four replications. Ta¢a were
analyzed in a factorial arrangement of 2x4 on apetaly randomized design. At the end of 96 h olilmation,
the highest amount of dry matter disappearancealasrved in the treatment of alfalfa 25% and apypikp

75% with the essential oil additive and the lowasbunt was for the treatment alfalfa and esseoiligdditive.

Adding essential oil to alfalfa silage during theeparation of silage increased the dry matter dizdien rate
and the effective degradation and improved nugitmlue of silage. Also, the addition of apple patpmlifferent
levels increased rapidly degradation and slowlyra@ation fractions and effective degradability.
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