STNE

ST& w‘é Q‘wy“ Ql""“ . [E'(E\é @

e ]

’Animal Production Research

FV-FONE -l gl o)lodleas Jlo

P
uU:J ag’)

L w,d ddgle 50 (Kbl g (N0 00isS posti (s 5 Sb adli g Wil )3 ojludl il
Dl Sl 33 Vb Cagb,

"ok law e " GUo ol T s iy b (o oo (| GilEBS o

OloyS yial dges oKl «(g5,5LiS 0uSiiils ¢ sals pale e il calis IS 4t gel yiils - )
OleyS yal s oRidls «55,5laS ouSiiils ¢ als pole iz o Lobiwl =¥

OleyS yal awed olBzils «55,5laS aSiuils ¢ ols pole idey colbiwl Y

59 el oy (63,5laS psle 25u lsbiwl ¥

QAUFIYD oy Gyl — AN YIVA sl s & )

ol

(o oS5 p (Senl g (San 00iiS asd slag L bolse ili § )3 Plew SIS ojlail Sl iy (6l Gialojl 0
oliws b &5 abgle .l plonil laidlow g jlam 5o, A0 g 70 FO e )0 51 adgs (eejl 5 ilsn )l (o (213
e il AexFO ojlosl jo ekl sladnsS jo oyl 5l 90,5 (oo A V8 Cudf a) 5, 5 Syo ojlal go yo S0 5
03958l 25 9 Selyd D)3 Adgle wo 3 00 4y 2L Sl il M ant Pl 50 Wud angd i (@ e e sHle F101)
> bl S5 0 ped Do a5l am o) Ve dad (gl paiged g 5k g jlam g, A P FOT o laglis ol
5 ) (S Gy Sleidhew 50 PH Dl s jlam 59, 7o 5 FO L0 (P4 0) 0g jtien ood il sladlew o
O P<e0) 0 5, 5 i Sl o o3l b Dl 1o ple 5y Dl agd 3l am 55, A0 (P<+/+0) wisg (/A 5 VIVY
00 oili g iy o3l b Dl jo B sangd (o Jeloeel BLIN Dl ags 5o 59, Ve (o0 AIYA g AT o
(P 1+0) 8y i 005 el 5y o3l b Dl 8 (5315 (5 Dl 45 5 ds 35,0 (P<+1+0) 532 ¢
oielesl @l g iyt 51y O3 o3l b gladlws 0 (ATB) 58wy Jensly ims 48 51w g, A0 comizeon
35 (53158 (5 ely G238 o 5l gl Gl gy 25T sl 51 ity o ke p 3 a3l b s ol

*

mmsharifi@uk.ac.if Jsiwe b3 ¢

doi: 10.22124/ar.2021.14585.1453



e Vb Cusboy b3 adsle s o Kanli 5 o Kod oS e (glacs 25T il 5 3 o5l il o) o 5 (Slims (e YA

a5l g Sis oole B ans (Lactobacillus brevis)
ittt ao s YN 5 PINE (s a ], ndsS slasls o
legls o ouis 5135 (Acosta Aragoret al., 2012 sls
zeils b ooy sl &3 s o Sis 00le B pane w08 5l
GalS 390 ;5eS aall 0g)F 4 Connd (Sew slags S
Ao y0) F0d S pedt Judo 4 Wilgh po Stz oole B pans
o gl &3 Pl jo PH als o (SaSY sl YL
Gl ) el g g sgamme |y STg s B ras a5 0L
.(Kristenseret al., 2010) 20 »

Ng o dgd YU Cusb, b 03 adgle 5l a8 olaiden
P fmdS slags SL wly BGl g iy clie CudS
il .(McDonald et al., 201D s,ls 55-=>4 L{ocj 4o
o o ol 53 (Seal 5 (Ken slas 1S Lslre
Lo SL il Jodo a0) S8V anl wdg Al
"o SRS ok e s ol slpH als g (K
DRl e (S0l sl 2L codld rizren S
Yitbarek and Tamir) sg—o s D ;o ol cdale
5 Lol 5l ooliul 5 bghw 59,5 5L oylos; 4o (2014
o oSl el pioy eble dye 09,5 Ly loyen
Kungetal., ) og-i s LM s3ls2 g sl jiol5 3l
oslal o 50 5L ()2 pslaie 4y G (2] .(2000
S50 P 50 2l S bl maw g0 5 )3 adgle S
555 oy leadlse (liond DL 5 ok Cush, b
atd Sl A 5 P PO sl yo sl sk
(23,5 ploml e

29, 9 olge

Sgladsle &3 p,5elS VY - sgam ;0 VWD oloyps o
Lol )S yals g ol (g5,5lis oaSiils ac )5
Ao VF ooy a) py g, olal go j0 50,5 oK
59 Al Sebley St ool wo o VY sgu b (e oo
- ple Jeelislnnl (b yiSU s Jolome s angs (o
adgle 0,0 0+ 4 (Biomin biostabilmays Austria)
ele obialgyl 0 055080 5y g s ojlal by &y

(=S 0aiiS 055 (6 S «(Enterococcus faecium)

doddo

S5 omelS 50 (oot B YL CdS L )3 Dl
et )lg,500 5 0 90 (S ymeS (5551 5 LSl
00S ealS o6y SLaglS 13 5 00,5 sliy] aaSs sla
el (glabgle sliie Ly 115 saiysd o Jsborals LI
a3y Plew (yizen ((Ferrarettaand Shaver, 2002
Sl )l slgls (sl 55, ol 5 cnlis
S D oyl 4o .(Henrichs and Conrad, 1984
Gl HE AT JgP i 6y ez s it o0l S_tS
=5 Jbw ,o el Wbl .(Mafakheret al., 2010
Osekes 08 Joles ol o sladsle &3 adgs A TAS-1TAY
OV LS g o) g o Jla Vel
o8l e ()5 Sl ;0 (Rap glas S| il
SO 4g5 s PH 2l 5 SV sl il
) g alym o5 gl (silen (s )lub Bload (oolie
Grant ) coul SCS 5 7,8 ws obly w8l Sasy ol
L g o0 Sy &5 Sloj S .(and Ferraretto, 2018
o Jazme (sloo 5l iy a0 g0 ojlail a4 Dew gleo
-(Ranijit and Kung, 200y g% oo 0a.el (55l92 (5 Il
S oopbelsSY bt il
0diS oz (5,85L G «(Lactobacillus buchneri)
L Jsloee slochuung ;S 5 SGSY apul Wilgs o ¢Sl
9 shew o 5k ploy yo ST wdgi Sl apl g o5
5 @B s b cle 4 Sl sl (ST 3 @ 1ga 345
Ranjit) o500 (29kew Slgo 5l (55l0l comm oSS
.(Kunget al., 2000 and Kung, 2001
Salite DU ((Keal 5 (Ko lags L L 5w el
Syl BaisS ez sy (65,0 g i oole B yae p
odd gl g oni adli 92 9 )5 (Glaidlew (gR S
7 G B Ren oS yesS sl SL L
Addah) s ilas euls a3 slaallusd Sis oole O pan
L &8 Db il (gdios SO o Ll (et al., 2011
5S35 Jals (Seals g (- Sen slas S bl
o Ll walewlaiSY (Enterococcus faecium) sgwls
et g ) sl wliaSY g (Lactobacillus - plantarum)



¥4

OV-F) VE- o Lol sl o letlpns Sl oo ladss Slicios

Goe 5 S8l Glamnles sl s 8T D50
whe Sy Do dy g wd ool 515 Dl ddgle 55l gL
“o3lal pgkew )3 adsle diged glod BB VD 2y
Oyl 4y B apiS (oo Job o (Sloj Dae ad 605
Gsluly plyie @ 09d iy bame gles a0 50 Dl

.(Addahet al., 2011) o 48,5 ,las o (55lg
bl lp 50w slodipad ,0 U udsd sloddye e
VY Soe a0 OO0 gl ,o baiges 8 odgs oyge;]
Voo Gladly 4 Sz oole p,5 < /Y o Sas cels
S mle bolzee pod Lo Yo g 8l Jlal (g 20 Lo
6 B 35 b G 0D 03938l 55 (egrae Gl g
Jiie Gogrmads 42,0 YA (g locn 40 5 o O] 00
2P 95 Sl gl BB memal jolaie 4 wad
mle byl yrdle Yool Jls 50 eSS mibo
g ad ad s ol s (Shhes aiges e b g 4SS
ialesl laaise sl gladls Sl lapT ead wlg
C.a.w)l.wﬁ Kws S8 L uwbsil‘ hYd 9 Yy fA
O S ySy aaly Sl ool Lol el Jlues
A i ol Adg 3 e G e g LS
cbaddse oz sl (Theodorou et al., 1994)
oolawl Fitcurve l38le 5 5l @, b, 9 ;5 ady Soas
KO Y Gho slyg, 0 Plw slodigal  liand 4y
oo 31 locsialejl plosl (sl dosdls asgs 51 e 8+ 57
90 b badigad « iz oolo (6 503l gl p ol (6 S diges
S gedes 450 £O slod o cele FA o 4 1SS
Al g (6Tl gl (AOAC, 20095 wivds oals
odingl ,d Jolmall SLIl (s sl 9 JllST (g, )
AOCAC, ui oolatul o)laslivl (og, 3l ol § s

(2005)
gl (8 adgle SIS 03l b Cyeats (sl iy Lol ko

0905 9 (2loend SLuS 5 )Mo paises oy g (2L SL
ez LYY e alesl 5l 5w slaaiges jo 518

& »SL o (Lactobacillus brevis) g, walewlbsSy
oy Dl osl—lpSY (el 0005 eSS
2 el 51 e 5 2 .04 (Lactobacillus plantarium)
Slcfuy IS Sas asly Y0 x) + 7 gsls ple ol
P9 Brae 390 5 00e LSS sl 2L ggeme
Jola) 5 ez w0 3,3 absle o5 o ol & il
b 35 el (sl g (CfU IS LSes aslg )+
okt Ly Jols Jslme o Jo IS g f o b
S Lot 3 Pl g oo 10 5 s sl
395 e oo F104) (6 il AP0 oo
Lo Lo i 005508) 5y, 5 Sy &5 o0 5,5 adgle
VF) cdyo SIS ojlasil L o yd 5w =Y 13l Wogs & le
P -V L5 2 il p5 Jez) ond mdls (ol
-Y oais ali (G V) o ol o3lil by
00l gedli (Gto oo A) 5y SIS o3l b o yd Dlew
B3 el Ly 253 e =F 5 (5 0 ST 4 0, Je2)
0dits gadli (o hee A) 32,

> b, (Flieg point) Kls akadi 5 sp0lb b,/
6oL oLl (o0 VF iSTam) g elud  baidles
S5 plol (o0 ¥ pSam) Sy 5 (oped ¥ Shas)
Sy cwlio oig, K8 alais (McDonaldet al., 1999
osle g PH Jole 93 58l L 5 ol Dl oS 0y
Denek) ub awle 3 adasly 5l oolainl b g 5w Sz

.(and can, 2006
Sdsadai =YY - +(pH-) 0)-(DMx¥ +)

I piges 5 e ALol loiMew PH (opnFojlu]
Tk Vo Dl 05 Ve Gl a3 Plow glaaiges
MWolS aids o Soe 4 5 oond o938l laie I 1
Slezms e PH oKiws b Dl PH 5 0l byl
Ad (6 8ol (CPY Y Jas EImetron

a3l sy FO ssee 0 dgihe (Ml s
D3 e Jlod ez o 5l o5 Fre diged 4w dapdlen
S9y b o3l 3 (Sady slalaw )3 5 ()l paiged
25 5B b eaillyy Jolo azly Y g0 Dlow adgle
5ok ol slos Rl Az 53 5 Dl adgle 51 O
O a2 30 YO g0 gleo b U1y olesl sl



e Vb Cusboy b3 adsle s o Kanli 5 o Kod oS e (glacs 25T il 5 3 o5l il o) o 5 (Slims (e ¥

a3 oo oL Plow s 5l G 59, 4 g 7o FO T
i)l sleeped (5 55he oD ag 5lom 7o 5o, b
535 90 Lol il oo by (sl ine Sslis oidleos oo

Oygo & 7ok (g5ke] Jae o eolail bolas JelS S5l

)
Yik = R oy + §+(axB) + v + g

).v‘ =0, ‘JS u.»j.;l.ua e codalice B )L.\fm Yijkl 4JJ.A U"‘ B
I I I SRS N RS IE
zeils o b )3 5w 13 ojlasl blie 31 =(axB);
oaileBl jlade =B 9 5l paiges Loy Sl =Yk (2L S
3 oolaiul b Weools Judodi g 430 .09 qu.l.aﬂ sl b
awlie slp ol plxil SAS (2005) 5306 5 GLM 4y,
S ool oy iy mhaw 4o (Sl aesl 5l o Sile

U g S o Olpd ojlail dadhows dngd 5loa 3
iy D)8 Gl g d(P=2/- ) cils (5,0 —ine
S Sl izman (P 0) w2 bl (5 iy et
9 ek 00 et (SlapanilS )Ny S 39581 1 5
30y Sgatp s SESY ol sasSadg Senls
3w &l el Xl (Oliveiraet al., 2016 o 5w
- asion D agd las 59,90 970 SO X o
.(Rajabiet al., 2017) sy Lo, clie S oaS

Sy g gl

9 S5 Dl D3 oslasl 3L Y Jeas f e L,/
1O Phew gl obs)l ol St =il mlaw

Lol piged ilie slaple; 5 (e S5yl 2 UL il s 99 9 03 Pl )3 ojlsl mlans 90 1Y Jgoor
Table 1. Effect of two levels of corn silage pd#disize and two levels of bacterial inoculationsemsory evaluation
at different sampling timés
Main effect
Par Ino’ SEM
Coarse Fine  + - Paf Ino® Parx Ind

Particles size Coarse Fine P-value

Inoculant levels + - + -
30 days after silage preparation
Smell quality 13.7 13.3 133 127 135 13.0 1353.01 1.08 0.430.40 0.78
Structural quality 3.83 3.87 4.00 383 358 3.92923. 385 0.04 0.500.60 0.43
Color 150 150 1.73 150 150 162 1.62 1.50 0.025 0.14 0.15
Total 19.0 18.7 19.1 18.0 189 185 19.0 18.4 1.0861 0.29 0.54
45 days after silage preparation

Smell quality 13.0 14.0 14.0 12.7 135 133 135331 0.58 0.710.71 0.03
Structural quality 3.90 3.83 4.00 383 3.86 3.91953. 3.83 0.05 0.700.38 0.71
Color 150 116 133 1.67 133 150 141 141 0.0&28 0.99 0.06
Total 18.4 19.0 19.3 18.2 18.7 18.8 18.9 18.6 1.080 0.65 0.17

60 days after silage preparation

Smell quality 13.712.8 133 125 132 129 135 12.7 0.75 0.2@.13 0.99
Structural quality 3.77 2.83 4.00 4.003.80 4.00 3.88 3.92 0.04 0.1@.67 0.77
Color 150 167 133 150 133 141 142 1.42 0.04 0.49.50 0.06
Total 189 178 18.7 18.0 184 183 1838 17.9 0.89 0.92.14 0.70

90 days after silage preparation
Smell quality 135 127 133 12.013.F 127 134 123
Structural quality 3.70 4.17 4.00 4.003.80 4.00 385 3.95
Color 150 1.33 133 150 142 142 141 1.41
Total 18.7 18.2 187 18.7 183 1.81 18% 17.7

0.47 0.020.33 0.54
0.03 0.0®.30 0.30
0.04 0.99.99 0.19

0.56 0.63 0.05 0.56

@D Non-similar letters in each row indicates a siigaifit difference <0.05).
1 The effect of sampling time on the measured vagmblas not significant.
%particle size

%Inoculant levels

4Interaction between particles size and inoculavelke
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Table 2. Effect of two levels of corn silage pdgisize and two levels of bacterial inoculation
on pH of silage at different sampling times

. . . Main effect
Particles size Coarse Fine Paf NP SEM P-value
Inoculant levels + - + - Coarse Fine + - Paf Ino® ParxInd
Days after silage preparation
30 418 3.73 3.72 3.72 3.76 3.72 375 3.74 0.00B0 0.44 0.43
45 420 3.84 376 3.77 3823.7F 3.78 3.71 0.001 0.23 0.03 0.45
60 3.8%° 396 3.7¢ 38%F 389 380 380 3.89 0.001 <0.01 <0.01 <0.01
90 3.60 3.75 3.82 3.80 3.67 3.80 3.67 3.83 0.00736 0. 0.85 0.67

@D Non-similar letters in each row indicates a siigaifit difference <0.05).
1 The effect of sampling time on the measured vagemblas not significant.

%particle size
%Inoculant levels
*Interaction between particles size and inoculavelie
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Table 3. Effect of particle size and bacterial ilation on dry matter of corn silage at differeampling times

. . . Main effect
Particles size Coarse Fine Paf o SEM P-value
Inoculant levels  + - + - Coarse Fine + - Paf Ino® ParxInd
Days after silage preparation
30 215 219 214 218 21.7 21.6 21.4 21.6 0.3130.9.33 0.92
45 21.8 225 214 218 21.1 21.6 21.6 22.1 2.9350.6.67 0.92
60 21,7 225 214 218 211 216 21.6 21.1 1.2300.8.48 0.92
90 209 220 214 216 214 214 210 21.8 0.1530.8.06 0.35

IThe effect of sampling time on the measured vaemblas not significant.
2particle size

3Inoculant levels

“Interaction between particles size and inocularele

‘d)laﬁaw alizee slagle; jo U8 gabais ol pSL mbli pdav 9 5,3 s SIS ojlasl 31-F Joax
Table 4. Effect of corn silage particle size andtedal inoculation level on flake point at diféet sampling timés
Main effect

Particles size Coarse Fine Paf Ino? SEM P-value
Inoculant levels  + - + - Coarse Fine + - Paf Ino® Parx Ind
Days after silage preparation
30 89.9 927 919 929 913 924 909 928 594 50b8.34 0.62
45 89.6 89.3 90.3 90.8 89.5 90.5 90.0 90.1 8.69 40.6.96 0.87
60 88.8 843 889 876 868 883 889 86.2 3.39 20.8.11 0.35
90 92.0 919 88.2 88,5 915 88.4 90.1 90.2 9.3 0.8198 0.94

IThe effect of sampling time on the measured vaemblas not significant.
%particle size

%Inoculant levels

“Interaction between particles size and inocularglte
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Table 5. Effect of particle size and bacterial wation level on crude protein (%) of corn silageli#ferent
sampling times

. . . Main effect
Particles size Coarse Fine Paf Ine SEM P-value
Inoculant levels + - + -  Coarse Fine + - Paf Ino® Parx Ind
Days after silage preparation
30 8.13 9.10 7.81 9.02 862 841 PF979.06 0.17 051 0.02 0.69
45 8.88 8.80 8.46 8.41 8.84 8.43 8.67 8.60 0.34 30.6.93 0.99
60 8.93 8.78 8.23 8.19 8.86 8.26 8.63 8.49 0.50 80.0.71 0.98
90 8.04 850 7.43 7.33 835738 7.92 792 0.05 <0.01 0.99 0.60

@b Non-similar letters in each row indicates a siigaift difference <0.05).
1 The effect of sampling time on the measured vaemblas not significant.

2particle size
3Inoculant levels
4 Interaction between particles size and inocularelke
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Table 6. Effect of silage particle size and baatérioculum surface on neutral detergent fiber at
different sampling timés

Main effect

Particles size Coarse Fine Paf Ino? SEM P-value
Inoculant levels + - + - Coarse Fine + - Paf Ino® ParxInd
Days after silage preparation
30 57.7 53.5 38.8 57.3 556 48.° 481 48.3 0.001 <0.05 <0.05 <0.05
45 53.8 486 37.6 40.7 51.2 39.1 457 446 0.000.11 0.87 0.55
60 428 440 440 48.2 434 43.4 43.4 46.1 0.0020.54 0.54 0.71
90 51.1 37.8 39.1 570 344 46.1 43.4 46.1 0.0030.37 0.64 0.20

@b Non-similar letters in each row indicates a siigaift difference <0.05).
1 The effect of sampling time on the measured vaemblas not significant.

2particle size
3Inoculant levels
4 Interaction between particles size and inocularelke
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Table 7. Effect of silage particle size and baatérioculum level on aerobic stability at 45 deagfter silage

preparation
. . . Main effect
Particles size Coarse Fine P-value
Par Ino® SEM
Inoculant levels + - + - Coarse Fine + - Par Ino® Parx Ind

Hours 59.1 50.8 54.7 41.1
Days 246 2.12 228 1.71

52.947.9 56.9
229199 237 1.97

459 6.60 <0.01 <0.01
0.28 <0.01 <0.01

<0.10
<0.10

@b Non-similar letters in each row indicates a siigaift difference <0.05).

YParticle size
2Inoculant levels
3Interaction between particles size and inoculavelie
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Table 8. Effect of silage particle size, bacteifiaculum level and tinmfeon gas production from slow
fermentable fraction (b, mL/g dry matter)

. . . Main effect
Particles size Coarse Fine Paf no SEM P-value
Inoculant levels + - + - Coarse Fine + - Paf Ino® ParxInd
Days after silage preparation
30 421 416 446 46.6 418 456 433 441 5.90 0 0.4.85 0.77
45 489 504 442 418 496 43.0 465 46.1 3.21 <0.050.85 043
60 444 434 413 60.2 439 50.7 428 51.8 850 0.30 0.19 0.15
90 437 488 52.9 43 46.2 48.0 48.2 15,9 2.27 0.30 020 <0.01

@ Non-similar letters in each row indicates a siigaift difference <0.05).
1 The effect of sampling time on the measured vagmblas not significant.
Zparticle size

3Inoculant levels

“Interaction between particles size and inocularele
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Table 9. Effect of silage particles size and baatéroculation level on gas production potential
(a+b, mL/g DM) at different sampling tintes

. . . Main effect
Particles size Coarse Fine Paf no SEM P-value
Inoculant levels + - + - Coarse Fine + - Paf Ino® Parx Ind
Days after silage preparation
30 453 436 46.2 511 44,4  48.7 457 473 6.07 60.8.72 047
45 53.8 524 477 47.2 58.1 47.8 50.8 498 332 0.05 0.68 0.84
60 489 455 46.7 6449 47.7 556 4738 55.0 8.08 0.19 0.250.11
90 464 51.8 558 50.6° 49. 532 511 512 201 0.02 0.90 0.01
@D Non-similar letters in each row indicates a siigaifit difference <0.05).
1 The effect of sampling time on the measured vagmblas not significant.
Zparticle size
3Inoculant levels
“Interaction between particles size and inocularglte
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Abstract

This experiment was conducted to determine theceféd corn silage particle size, homofermentatived a
heterofermentative fermenting bacteria inoculatimnchemical compounds, sensory evaluation, aerstaiaility,
and gas production on days 30, 45, 60, and 90 sifsege preparation. The corn forage was harvestedarse and
fine sizes (16 and 8 mm, respectively), and thagsilwas prepared in nylon bags with a size of 9@M54050
cn?). During the preparation of the silage, bactein@culation was added to 50 percent of coarse araldorn
forage. Silages were sampled at 30, 45, 60, anda98 after the preparation of silage. On th8 88y after silage
preparation, the score of total sensory evaluatfmilages was higher in inoculated silage@.05). On the 45and
60" days after silage preparation, pH was the higinefite silage (3.77 and 3.80, respective§¥(.05). The crude
protein content of silage was higher in fine silagdy on day 90. The percentage of the neutralrdete fiber was
the highest in coarse and non-inoculated silagegaygrB0 after the preparation of silag&(.05). Aerobic stability
was higher in coarse and inoculated silages omM8a§?<0.05). The gas production potential (A+iB)fine silages
was the greatest on day 90 after the preparatiwilage. The results of the experiment showed ttateffect of
particle size on the quality of silage was gre#ttan bacterial inoculation, but inoculation of @ increased the
aerobic stability of silages
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