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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).

als 4 Caws &S WS e I el £ 5 e FY/AY
L OA) o hler 5 yla sl 03,8 lay (]38l (FV/YY)
I Glasgee (ool S b 1 eolal
Olgrs chle (2 dig o)las 15 g JoSLsS by
aS ol i (F) e ob tals 1) 4wy Sl
Slosgl (Sl 4 poxie 4aSd mle & Jsed (958
ey (59 S (Slogal (gt clale (ials 5 aiel
agol sl amlusl (60 5l mlo 358 S5 oS 2 S
O & e e 235 o 4eSd (lag S by
& 5 Hen g eaScales alil alS gla il
y byl suScwlee Ol Ylasl wiyls gaolice]

sldomiwld g9y S L bl Galise golaw

Caol odd 0old L5 ¥ Jodo 0 4y e 35 Ay
oo ¢p20j oligS 0y sladunsl lie (a8 g on e
sanlive p,S o VYo pdaws 5 5+ prdaw ) iy il
gaw > )P ysbar IS )8 o el Gl 3
Foodaw p Js cwl il ili8l sals 4 Cows VY.
(pel+0) casl 038 Ly alS p)S5hS > p)S e
Al GBI L plalesl cul 3 (Sbigel Geyi Gliee
We adaw 5 &S gysbay ol 4l zli3l Luilul o
2 lilds )5 e BeIFA a5y 50359 p)SOLS 2 S e
Ol 4 p)S e Fr a3 &S A3l o aeSiS mlo 1


http://dx.doi.org/10.52547/rap.11.29.48
http://rap.sanru.ac.ir/article-1-1053-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-06-08 ]

[ DOI: 10.52547/rap.11.29.48 ]

ay Rl press Slasguas ¢ olewd OLS 5 69y w0e Mo 4 IS Hd bl cilise ol (3953] il

B S ke Sl g (29550 15 cllad e dlg
b (V) HsB9 9 Gomeliels oo b a5 Lo puilal 5l
OGBS 18 lgn (poyme 3 bl WS (e 5ol b
dod 1580 g M Slud & i Canl (Soo i Mno
bawgs ouilogdly (s3e dlge 5 (I (slasgsl pudsilio Jolb>
Lo PN c;\)ﬁﬁiI -Jhdzbts_ﬁ t5}19_m tsLJbﬁrdﬁﬁjt?)‘9)5;ko
L5ﬂ9_m Slwd 4&;»55 ﬂ Ls.u:&Lﬁ Cﬂ}.ic4g AﬂsSLso
Jsbo )3 PH zopw Lol b 59,00 sl 05l i
SLapsb)lSee 3y 1 ad gh adgl ol
D9 (55 glr Wajpeses 5 ba STy il wile (pshw gllaol
Sl (3938 & 2,8 (B)l35 (V) GhlbSen 5 jol>
St ool pSelS il p) Lo VYo g | alS
ain 90 U P il gylul bis cel e
oolel ¥ 038l b glaslllas ol dald jlos 4 Cod
P oed JB g (25 By )b S p) i LS
$ P 4 (Sis ol p55hS 0 p )T e VW e
& 008 wald jleg 4 Cund il Ol il el
sbocos ilejl ;5 (V) 390 Liulojl ol (claodly b 38lge
Woy) alisee LS gla wilul 35581 L (V) o, Ken 4
Sl ol Gl @3 Moo @ (el 9 0225 cpiugl
0938l 65> Galejl 3 03 )8 ssalia |y M (sjlsa
o35 i gl Gilie LS gla el ) S5 K,
bl b pShy ol g @) cpese (595 32 6380 )3 o
3,85 g 6y Jald Jlas 4 G (sjlon LS aoe
Slnb g 2 1y el (o938l 136 Sy (V)
9SS 5 @B et 1d) e by Glge Gl

B by gelineld £ BBl (piman

30

20

Laa

10

o (pgp @i pRalS el (SnVgign slacolld
Dy 30 Sbigel gy plals el i )3 5 okl
L;}')il 9 y05 ol}'9§ e sl ‘L:H ol puan bl
OB s il p)S (o Y+ s dlsgey pud i 6
Gk GgalisSl (b 3 PH (e il 87 Ly el
woSee s ol ol aly galS uilul
By b Bl o alS glagll
5 5 Cte ppS SlspSl Jold sl )y s
oluSy 5l eoliw an as cowl oad wdb L e
Gl laog,S 5 (alesd il (7) Mgy 9 S
5 Ladl 3 55250 (slacunsd (alS (slauilsl ) 39250
ol (V1) 2950 bgrye dil o Jilize
(ols55) QlocSasds )i cople cloay ( aLS
Sl 2l Jslw las o 4 oYL (S35
s Yool Lyl oLyl as gl Shy
ol 25 bl (Cwpy ) Sddgue cale
oaimd JSis (gl Sbdsnd (o Shy & sl
Lol el 05,5 alily 5 (LS lauilal
sl yy iy LS claulal (0] 3 (St
Ay g S o xS sk b iy I ol Joee
slagjgon Sl b amdoe ptals ) gl LS
weSd & pbiglie ly ) (wlie laee 408
ol o3l L gols (V) w8 o ol )8 S o
oolel b ooad i glajlas a0 lis ) bged
2 b greysbay cel)OV/FS LAYy maw o olS,4
Gl Gl @pYsk ol (colo YY) sald b awglis
Oil38l bl $Mow adsl slod o (09,5 il ax 0 Y
B bl oaBo3938l slajlos 3 (Silp s)lul Glise

M‘\/v W-w’ y 4 N

5 15 25 35 45 55 65 77 85 92 100110115123130140150155160

el

— s gles dals

60 120

459 S S3ln s)luk 2 GBS 5 il STV S
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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