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Tablel. Chemical composition of alfalfa before ensiling (%DM)
Item ADF NDF WsC ASH cP pH DM

Alfalfa WYY Y¥/A£N 5 YIVE£e[-AY \WV/E£[-YA VA/FE[FYY FZA\ETYRAN YY/V£4/AV0

DM, dry matter; CP, crude protein; NDF, neutral detergent fiber; ADF, acid detergent fiber; WCS: water soluble carbohydrate

(YDM) (3,5 sl gy F+ 5l Ly ds Mmoo Sluoguas (59, S, uilsl (39381 1Y Jgi>
Table 2. Effect of flaxseed essential oil on chemical properties of alfalfa silage after 60 d of ensiling (%DM)

5 Chemical composition?
Treatments

DM NDF ADF wsC tVFA NH;-N CA CpP LA pH EE

control  ye/YC  ¥ast vyisst AP wisvd e we e st wse? e
FSEOB0  ys/AY"  vris®  vamy®  ga® WY avar® VA vy vm e e y®
FSEO120  v./-¥*  fan-®  yyss? g wisd o wwA e st veny® v eee®
SEM /YWY VNESA  SVEAY VYA VA JFEEY SN R SAVED o[-0d /ASYY
p-value  <./...) ofeva JNEE <eifeedy <ofews <ofeee ofee\Y <ofeee <ofene <ofene N N%

Treatment'-control: alfalfa silage without additives, FSEO60: alfalfa silage with 60 ml flaxseed essential oil/lkg DM, FSEOQ120: alfalfa silage with 120
ml flaxseed essential o;l/kgMDM.
Chemical composition®: DM, dry matter; CP, crude protein; EE, ether extract; CA, crude ash; NDF, neutral detergent fiber; ADF, acid detergent fiber;
NH3-N: ammonium nitrogen (% of total nitrogen), tVFA: total volatile fatty acid (mm), LA: Lactic Acid. WSC: water soluble carbohydrate.

Means within same column with different superscripts differ (p<0.05).
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Table 3. The effect of different levels of flaxseed essential oil on in vitro gas production of alfalfa silage (ml/g DM)

Incubation times (h)

Treatments®

4 6 8 12 16 24 36 48 72 96 120
control N7/ £ 70 GO Y O VIR 2V VAN 70 e S VLV RV Y {7 P Y L T L AR S0/ i
FSEO60 VAR vvea®  vaaa®  vamy®  asa® sana? s aame®  vemaA® v A e
FSEO120  v./aa®  yyA®  woar®  evav?  ava®  see® var® aviea®  aevwa® vaum® v nealS
SEM JAARVEYA MYSA VDS- Modd  MYE-  VARR VAYY  Y/avd YISYA Y/Eed Y/Ees

Treatment'-control: alfalfa silage without additives, FSEO60: alfalfa silage with 60 ml flaxseed essential oil/kg DM, FSEO120: alfalfa silage with 120
ml flsxseed essential oil/lkg DM. o
Means within same column with different superscripts differ (p<0.05).

_ g P S g ladsnl B g5 (S )h uill cilises golaw 51 oo
Table 4. The effect of different levels of cinnamon essential oil on gas production parameters of alfalfa silage

. Items?
Treatments
pH NE.  SCFA ME OMD  DOMD tVFA NHa-N b c

control 7Y L (RN LY SR VA SR 0170 L N 3 A AlSY? /Y yry/ys? o/-00¥?
FSEO60 7SS YA RSPV AN G VAL SR ¢ AL 4 V17 v ey P AYA/AD S
FSEO120 soa VY ot va® vae® vva® MR AR wrn.? oJ-oY?
SEM R R L ST SR NV N VN ./vay -/¥ay NI /0y ooy
p-value JJA/A o/eeYD R 7N Jeo¥A H[eNA oA <ofeesy RN oeed R

Treatment!-control: alfalfa silage without additives, FSEO60: alfalfa silage with 60 ml flaxseed essential oil/kg DM, FSEQ120: alfalfa silage with 120
ml flaxseed essential oil/kg DM.

*ME: metabolizable ener?y (MJ/Kg DM&; SCFA: short chain fatty acid (mmol/ 0.2 g DM); DOMD: digestible organic matter in dry matter (%); NE:

net energy lactation (MJ/Kg DM); tVF.

total volatile fatty acids (mmol/l); NHs-N: ammonium nitrogen (mg/I); OMD: organic matter digestibility

(%); b: Potential gas production (mL/g DM); c: Rate constant of gas production during incubation (mL/h).

Means within same column with different superscripts differ (p<0.05).
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Figure 1. Effects of flaxseed essential oil on aerobic stability of alfalfa silage
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Abstract

This experiment was conducted to investigate the effects of flaxseed essential oil (0, 60 or 120
mg/kg) on chemical composition, aerobic stability, and in vitro gas production of alfalfa silage.
Experimental treatments include: alfalfa treatment without additive (control), alfalfa with 60
mg/kg flaxseed oil and alfalfa with 120 mg/kg flaxseed essential oil, which were kept at room
temperature for 60 days. After opening the silos, gas production was measured by in vitro
method with 5 replications at 2, 4, 6, 8, 12, 16, 24, 36, 48, 72, 96 and 120 hours. The data were
analyzed in a completely randomized design. Addition of flaxseed essential oil at both levels
(60 and 120 mg/kg) to alfalfa silage significantly reduced silage pH compared to control
(p<0.05). Addition of essential oil to alfalfa silage had a significant effect on the dry matter
content, so that in the supplemented treatment with 120 mg/kg, dry matter was increased
(30.02%) compared to the control (24.43%). Adding flaxseed essential oil (120 mg/kg) to alfalfa
silage increased crude protein (12.36%) and water soluble carbohydrate (4.61%) contents
(p<0.05). Addition flaxseed essential oil at 60 and 120 mg concentrations to alfalfa silage
significantly reduced (p<0.05) ammonia nitrogen compared to control treatment. Both levels of
60 and 120 mg of flaxseed essential oil reduced gas production volume compared to control
(p<0.05). Overall, the data indicate a positive effect of flaxseed essential oil on alfalfa silage
quality and its fermentation properties.
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