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Extended Abstract

Introduction

Fodder beet, with its high yield (120 t/h;18-20% DM)
and low water demand compared with fodder corn and
alfalfa, can provide part of the livestock’s nutritional
needs during autumn and winter seasons. One of the
problems of storing the root of fodder beet, despite its
high nutritional value, is its low durability time cocerned
with its high moisture content. Due to its high soluble
carbohydrate content, the root has a good ability to reach
the appropriate pH (3.79-4.33) and produce silage with
excellent quality. Therefore, it is necessary to evaluate
its storage methods, especially ensiling with a
combination of available and inexpensive moisture-
absorbing roughages materials such as wheat straw,
bean straw, and sugarcane pith, which absorb the beet's
leachate (especially soluble carbohydrates) and make
them palatable. The present study conducted to evaluate
the feature of fodder beet silage mixed with dry
roughages to achieve the above objectives.

Material and methods

After harvest, the fodder beet roots were cleaned,
crushed, and ensiled with four treatments and five
replications including: 1) FB: 100% fodder beet, 2)
WSFB: 90% fodder beet+10% wheat straw, 3) BSFB:
90% fodder beet+10% bean straw, 4) PFB: 90% fodder
beet+10% sugarcane pith. Ten kg of the material of each
treatment were compressed, air-tight and tightly ensiled
in plastic bags, and placed at 15 °C. After 45 days, the
pH, dry matter, and soluble carbohydrates of the
samples were immediately determined, and the rest of
the samples were dried at 60°C for 72 hours to measure

DM, ASH, ADF, NDF, and CP. To measure DM, ASH
was measured according to Van Soest et al. (1991). Crud
protein was determined according to AOAC (2010). The
method introduced by Lengerken and Zimmermann
(1991) used to determine soluble carbohydrates. To
measure pH, 100 ml of distilled water added to 10 g of
fresh silage sample, shaked for 10 minutes, filtered by
passing through a cotton cloth and finally the pH of the
obtained solution recorded using a digital pH meter.
Aerobic stability measured according to the method of
Morgan et al. (1966). The buffering capacity of silages
measured according to the method of the American Feed
Industry Association (AFIA 2011). To measure volatile
fatty acids, a gas chromatography device used. Data
were analyzed in a completely randomized design using
SAS software (Ver. 9.1). The multiple comparison
method was used to compare means. Duncan's range
was used at a 5% confidence level.

Result and discussion

The color of the silages in pure FB silage was too dark
brown, which could be due to the property of root that
tends to darken quickly after being sliced. The color of
the other treatments was brown, so that the degree of
darkness in WSFB and BSFB silages was less and
lighter brown, respectively, however the color was dark
brown in PFB treatment due to the brown color of the
sugarcane pith. A suitable fermentation odor was
noticeable in all experimental treatments. The texture of
all silages in different treatments observed without
sticking.

The highest pH value was found in fodder beet silage
contained bean straw (4.24) and the lowest pH was 3.85
in the fodder beet silage without additives (P < 0.05). In
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the current experiment, all silages had an optimal pH
range of 3.79 to 4.33. The highest values of DM, NDF
and ADF were found in silage with wheat straw and the
lowest was in pure fodder beet silage (P < 0.05).
Ensiling FB with 10% of dry roughages absorbed silage
leachate and prevented the loss of its nutrients. The
highest CP and Ammonia-N in pure fodder beet silage
was 14.29%, 90.88mmol/l, respectively, and the lowest
amounts (7.7% and 58.56 mmol/l) were found in the
fodder beet silage with sugarcane pith (P < 0.05). The
increase in CP in FB silage is likely due to the growth of
beneficial ~ bacteria  fermenting the  existed
carbohydrates. The lower pH of FB silage compared
with other treatments, indicating greater fermentation
due to more soluble carbohydrates and greater bacterial
growth in the silage. The concentration of ammonia
nitrogen in silage is an indication of the degree of
protein breakdown, perhaps because the more acidic
environment of silage was the reason for the breakdown
of proteins. The highest (22.74%) and the lowest
(8.25%) soluble carbohydrates were in the pure fodder
beet silage andwas in fodder beet silage with bean
straw, respectively (P < 0.05). The highest acetic acid
(13.01) was observed in fodder beet silage with bean
straw. The lactic acid was not significant among
treatments. The highest amounts of buffering capacity
were obtained in fodder beet silage with bean straw and
pith (P < 0.05). The aerobic stability was lower in pure
fodder beet silage than other treatments.

YVY

Conclusion

Due to the characteristics of fodder beet, which is rich
in soluble carbohydrates, ensiling fodder beet is
possible, and adding 10% of dry roughages such as
wheat straw, bean straw, and sugarcane pith, which
prevents leachate loss and play a positive role in
increasing the durability of this silage is recommended.
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FB BSFB WSFB PFB SEM P
. 300]
;”:"‘“ 3.85° 4242 4.06° 4.11° 0.02 0.0001
Sizd oole 20> 14.57° 0.0001
17.85P 22.66° 22.442 0.39
DM%
S oy 12.14b a . b 0.0001
ASHY% 13.82 9.60 11.12 0.18
el oty 55 Jolomols Bl 405 22.16° 2 2 2 0.0001
ADF% 32.62 36.04 35.84 0.63
S okingd )3 Jslowel Bl oy 35.13 2 2 2 0.0001
NDEO 69.26 74.98 74.68 2.16
Oifign oy 14.29 b ¢ ¢ 0.0001
P 11.76 8.97 7.70 0.20
Slisel 0oy 90.88° b b b
66.01° 65.40° 58.56 3.50 0.0200
Amonia-N (mmol/L)
O Jolora (claglyingsS a3 "
Water Soluble carbohydrates ' 8.25° 13.52 19.93% 0.88 0.0016

(WSCs)%

S 10, Ae IWSFB [l ((Kiss 1gn) Lugd oS o3 Vo + (5 ()9 cones ) (sldbole jaiie s> A+ :BSFB jlag ¢ dladgle jaiie aoyy V- (FB jlas :®
(25 15) St S 2oy Vo + Shabgle jatin 103 A PFB o oS53 1gm) paiS ol 50y Ve + (5 g s ) (Slibgle

B85 g ld me 9ld5 duoyd iy Jles] prdaw (5 5SS (glaield iz ge5] olul ks S ptie By (gl 45 ola p ke Csdy ya

“: FB: Fooder beet without additives; BSFB: 90% of chopped FB (according to wet weight) + 10% of bean straw (as fed),
WSFB: 90% of chopped FB (according to wet weight) + 10% of wheat straw (as fed); PFB: 90% of chopped FB

(according to wet weight) + 10% sugar cane pith (as fed).

Means in each row followed by similar letter(s) are not significantly different at 5% probability level using Duncan’s

Multiple Range Test was carried out separately.

e o 3V ((ADF) (g 800 gai 43 Jolomoli BLJI
392 pAll FB M 3 ol (255 5 WSFB 530 4, ADF
Olise (Abbasi et al. 2005) l,Ken 5 wle (P<0.05)
ADF jlaie .3655)S j5)l55 aoyn ¥2/YY |y puis oS ADF
al Cuody piS oS §) j2eS o FB jl st WSFB M
5 02l FB 5. ADF jlais (Momtahen 2019) yoxies
i 4y FB L puiS olS 40008 5 A labglsie s
OH&er g (o5 00,8 (555w > FEIY 5 YAV NY/Y
FY/AA 1) gl oS ADF 50 (Mirzaei et al. 2017)
&l islejl ;3 BSFB 53w ADF Jlude 3,8 3,135 00 )
LFB 1l b Llg o a8 col yials auo > YY/FY &
FB ;M ADF i d¢ ywb il S ADF e
(McDonald g )1 (6l 5)l65 Ll 38l cael canl (Sone
» ol ADF Ll el FB (5,8 sk et al. 2011)
s 4 ol ol Ylaisl 33,5 o 00ii slow FB L auglie

Joke e (NDF) (23 03355 55 Jalomols U
FB M 4 o] (25205 9 WSFB 53 & bgsye NDF
5 b Sl oo a5 (P<0.05 o) Jgun) cusly sl 2l
o) e b awolie 13 (YV/Y) puiS oS NDF lade o340 YL
NDF ,lia. .(Mirzaei et al. 2017) sl (Ya/8) Lyg) oS 5o
&bl <glis WSFB Jles L PFB 4 BSFB (clajlos 5
» NDF jlé. (Momtahen 2019) pories iy
Vg AL ladsle juisa Mo (alls FB s (slajlogs
U5 xo 3 FAIY 5 £4IY X0 Csp a ]y pasS oS sy
NDF ,lids o5 5,5 )55 (Jalilund 2013) wslls .55,
lgle jrize b awlia 5 o NDF ) i FB M )
FB 5w, o5 NDF lude (g)l> iolojl ;3 39 osuis glow
e Syl o381 oo Wilgh o bl pleo 4y Cod

.(Momtahen 2019) »>,5



ARR

Js M gl bame o LS 0Bl 0ad oy ]
.(Hedayatipour et al. 2011) cusl 034 b 19 4355
Mo VL (WSCs) Jelomo (gl umgs S
e 9 Al FB M jlag )5 Jolxe (slacljang S
A (P<0.05 & Jgas) 390 BSFB 5w
oo jl) woyd Vo B A0 o FB Jobro slaclyimg S
(Dulphy and De  caul j,5Lo buas 45 il o (Sis
.Ruiter et al. 2010; Demarquilly 2000)

WSFB 5 BSFB M > Jsbxe bl yimg S ials
o 5 Lugl o5 )3 Jsbore slaclinng S (39 o8 5l (80
o3l 4y L& PFB M Jolowe (slacl)ams: S .ol piiS
oMol 3l Wl e 48 391 Ll FB 5wy o e
3 om Jobme sliamg S als adl S Cop ol on
16055 j1 36 Ylein! 0025 gl FB &y s FB (135 sbows
(Malcolm and  wil Jsbro slaclying S sdes iy
.Dalley 2017)

Sl dpul oy (VFA) 5158 g2 (gLt
WSFB 5w 5 Sytli! e 3 52055 BSFB s )
er 5 M (P<O.05 X Jsis) a5 esalis
S s o 1) Swlal Hlide (Kalanter et al. 2022)
V0 9V LFB s 505 15,310 51+ LFB 5o ¢ salls
EECEY DR VY LS 4 A8y SUis Al s
SSY ol Hlade )l ialejl )3 055,845 )5 wo 3+ JAY
4 WSFB 4 BSFB M 5 (alls FB 5w (olalass
b M 53 390 (pl &5 590 PFB 53w 5l jiiin (o330 job
L .(Seglar 2003) 55 0 Cgmone Cojo cply Suid odlo
3w ;> VFA S 4 S8 sl s (1392 oS & a9
(5K02b) osllasl oS 55 (slos ST, Ylain| all FB
Gl 039 (pSan) wgllae oSl Sl de
— el 5 S Yl il58l (Hedayatipour et al. 2011)

Sbigel 5958 59 Y Cpien g BSFB 5w St

VE¥/Vo ot + Al 5y ati

b 35 Sl FB ol slasd Gl ials
03l sl 005 ADF s il38] 45 yoxie 45 dlous Jolyo
.(Jalilund 2013)

s FB ks )3 CP i 52 3(CP) ol cyiSg
sol s 4 PFB s Jlos & bgpe ol cpjieS g
FB ;M CP ,laie (Momtahen 2019) yxies .(P<0.05)
@ 59y A Sl ]y palS oS 0oy V7 9 AL FB s (yalls
2l b oS 1,8 55 aoyd AV 5 A8 AYIFY i
(Jenkinson 2013) jguuSis (cuslh callas jols yingh
el 3,8 U3 2o ANV |y 0 sl FB ,3 CP e
Slod,S" )5 e AL D e ly FB ;0 CP e ke
Mew 5 CP i3l sy o Hlas & (Mehrdadfar 2014)
Sl ydmg:)S 0uiS j0055 due slaig ST ) 5l (36 FB
o 4 G FB 5w PH 99 ool sl o] 55 39390
Jsbe Soclysunsy S dhauly jites o35 51 (Sl o
ol 2 65503 o155 sl Lo 3 Locs 8T 35 05, 5 sy
Lol s

O3 Jde o5V (Amonia-N) (Sligel ¢y59 s
Mo > o e (a8 5 (b FB jMs > (Shisal
(Momtahen 2019) yxies .(P<0.05 & Jois) 54 PFB
s AL bolswo 5 alls FB s > (Slisel )39y e
Ve M YOIV G oy A 5l o 1y paiS olS o jd V&
oialojl ol b a8 w0l sty 1) ) Jgeidee YY/0Y
Sl M > Sbigel 39, clale .culy calhe gyl
2 (489 ge b5 4 jo g Cul (g dlge 4 liee
6 GBS et (fgps (Bpas b p Slge S
CP ,lais & 454 L (Wilkinson 2005) il awsly ek
b cuslize 5 ol (Slogel (59505 ol tmghy (slojloss
oo )3 yudiy Cusby 3929 39 Jlod ) 39290 CP 20
Ay gl bes 008 el Ylas! b jlog 4y 4 Cuns FB

P el g odg walS o el lgSee 5l (S
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SSY M ol odd atnSs slaclyung S
b duslio )d SaSY ol absnl )18 15 s Soglhas
M) gl i o6 sl j2d ks > VFA
Jye Jils 4 5 D 5l g KBV sl

.(McDonald et al.1991)

vY-

o8l O 53 Jgloce (sl yiung: S 0 oS 51 ot
oo Jib oximy oLt Of o sl glaclamg S o0d
e aljl el & ol S 5 B lg S 5l (S50
dpde Sligel o 5 Setwliwl 5 SaYal
My g (SSY slaiMus (Hedayatipour et al. 2011)
S el s kil S clSul Sl

ialojl sl S 518 G sl ¥ Jgas
Table. 2 Volatile fatty acids of the experimental silages

sinlefl sl
Treatments®
8 Gy sbadul FB BSFB WSFB PFB SEM P
Volatile fatty acids (VFA)
ool Aol 4.85%® 13.012 1.11° 4.88% 1.04 0.02
Acetic acid (mmol/l)
S piggi) dawsl 0.13 0.00 0.14 0.00 0.03 ns
Isobutyric acid (mmol/l)
K gy Sl 1.24 0.00 0.06 0.00 0.22 ns
Butyric acid (mmol/l)
S piggial Aol 0.35 0.08 0.11 0.00 0.02 ns
Isovaleric acid (mmol/l)
S Mlg el 0.91 0.58 0.42 0.30 0.11 ns
Valeric acid (mmol/l)
SaSY sl 1.12 1.36 1.08 0.10 0.09 ns
Lactic acid (g/100g wet)
EORR 6.33° 9.6° 6.63° 9.732 0.08 0.01

Buffering capacity (meqg-I-1)

iz 10, 4 IWSFB  jlas (Kt 1gn) Lugd oS o )3 Vo + (5 ()9 cone ) (sldbole jaii o p3 A+ :BSFB jlag «ladgle jaiie 2oy Vo (FB jlas 1@
( Sz Igm) jSuts o duop> Vo o+ (gladgle jitin aoy3 A PFB jlas (S0ts Iga) S ol o> Vo o+ (5 (g o ) sldole

B gl pime iglds oy iy Jlesn] o (3 5SSl (glateld win 905l olel ks S piie Cgys gy 4T ol Sike Cndy oy

* FB: Fooder beet without additives; BSFB: 90% of chopped FB (according to wet weight) + 10% of bean straw (as fed),
WSFB: 90% of chopped FB (according to wet weight) + 10% of wheat straw (as fed); PFB: 90% of chopped FB

(according to wet weight) + 10% sugar cane pith (as fed).

Means in each row followed by similar letter(s) are not significantly different at 5% probability level using Duncan’s

Multiple Range Test was carried out separately.

oo Yo )b 5l pH (ials s ia bl 4 ol
el 55 PFB 3 BSFB M slajlos > (6,8l cud)ls
@ ang b (Jg g osd aals 4 s bl 3w pH Lol 38
sclying S 5l e o ool vy PH aiald 99 Cgllao
AL cud b 5l 8 PH ials 5 1) FB 3w adgl Joloxe

5 VT jlade 4 PEB e 55 (5,3L cud)bs e (0 5L
lnadole 39 F/TY ke & alls FB 5Muw 3 o cpyieS
S amd e (Ui ()8l Cud )b iy (Flate (5,8 bl
S o Cuglio PH Clyuss ply 30 o s U ddgle diges O

2L cud b b adgle ay s YU (6,8 cud )b ol adgle
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o il gy 53 o slod 2 (iulejl (slasles p5b 2,8 dald ] ials' 5l (gpSgle ) St g g Log) oS
by Slas ) lgn (om0 50 o oI55 5 gl (395 ) (Moeini Zadeh et al. 2013)
sl 003 B Y Joaz 53 (Ve cs3lsn il b OS5l g Alisee (sj9; 55 e PH 9 Lo

e

lga 2 yme 53 o1 30,18 g gl (339485 ey cilises (slayle; 53 S PH g Lod py itolol (slalos 536 ¥ Jgu
Table. 3 The effect of experimental treatments on temperature and of silage at different times after opening
the silo and exposing it to air

eialef] glologs (celo)shuw 3985 5| L ilo Ayl (°C) M o
Treatments ¢ Times after opening the silo(h) pH Temperature (°C)
FB 0 3.85" 24.06 ©f
2 3.93m 24.12¢
12 4.02! 24.504
24 4.03! 25.54¢
36 4.04 26.78°
48 4,37 bed 28.222
BSFB 0 4.24 e 24.02 feg
2 4.24 e 23.98 €f9
12 4.25°b 22.74k
24 4,272 23.52 N
36 4,292 23.101
48 4,312 22.81
WSFB 0 4.06k 23.08¢f9
2 4.10} 24.06
12 4.14h 22.84 1k
24 4.19¢f 23.18i
36 4.21¢d 24.02¢f
48 4,24 27.744
PFB 0 4117 23.98¢f
2 413N 23.92 ¢efgh
12 4179 22921k
24 4,22 23.66M
36 4,23 bed 23.60M9
48 4,282 2552¢
SEM 0.009 0.135
P 0.001 0.001

Sz 2oy A IWSFB jlas (SKiis 192) Logd oS do > Ve + (55 (59 s ) (slddole juiie doyd> A+ :BSFB jlog ¢(ladgle jaise 1o 3 1o+ (FB jlog 1®
(St gm) S g o3 Vo o+ (labgle ity do3 A PFB Jlas (Sts 19) puiS ol aio)s Ve + (5 (g e 1) (slabgle

B85 (g ld sme gl Moy iy Jlein a0 (SOl (glaield sin g0l wlul ks S jie g (gl a5 ola pSike Csdy ya

* FB: Fooder beet without additives; BSFB: 90% of chopped FB (according to wet weight) + 10% of bean straw (as fed),

WSFB: 90% of chopped FB (according to wet weight) + 10% of wheat straw (as fed); PFB: 90% of chopped FB

(according to wet weight) + 10% sugar cane pith (as fed).

Means in each row followed by similar letter(s) are not significantly different at 5% probability level using Duncan’s

Multiple Range Test was carried out separately.

QLSS J) ey ol WY s clasigle b bgbie FB 5 alls FB (slalagt ko (sled  aigile Slgo a5
3 0l b el jd Lo oS <l (P<0.01) 39y yicius gl g bglw WS 5l am dlolBM uis sladdgle b byl
Clry Blg5 oo Ylein] aiis sladdgle LFB bl sl oy Slade (P>0.001) cuslss (gyld sme uib ol 51 s casbo 93
ol 9 dlS pest GlaeuslB )l Sie Cumes 09 oS — YIVQ) Colhae 039a5e )3 o 3L slaylo; 4> Ll pH

b olejon s (slod il la Canl arilyss o 25L a los 5w b dusglio 3 (s FB 5w (slos cudls 1,3 (F/FY
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325 Ao
r i ol gy dw SISl gy b gk ool
@ Sldgle juin A5 pslae gladgle juiin Pow Cliogas
s laddgle 2o Ve L olyen g (5 Ojpod) 2l
|y s dats bl St g g piS olS (L) ol ol
948 sl (295 & 69y YO 5l 3 gl Aal)3 )3 9 31>
b5 slal s BT cugh y Ol i dlgo (093381 s
A )RS Gloj (izmen 9 €l g g2 oS s 5l g il
ol bglse (odd dlge b a5 ol e 4 Cond oLESHL ]
Cugby ¢ oid dlgo 139381 b .cuily (g culiol cuts 3g
dgge g3k dlge 5l BT 5l 9 03,5 Gl juix Slile
adyy bobe jl 2950 Sty cplplt A3 S5l o
Cugby Al uid dlge 5l aoyd Ve olyen 4y (glddgle juizs
o3lizol ] Pl 1> Sl gy g g 6l (oS oIS Siilan

g

&8l o)l
ool 00l lo B din g bawgd 28l 15,8 gun

Sl Fowlpw
9 5529LaS hjgal g Sl 350 53 al)F oy Sen dan
Obigel g Ol puwdp by el ek gl
paS (o> pole 09,5 y2gn (b @lie 5 jyeliS
P g g ol Clidiod duwhe Mo ol (5j)0liS
S5 o 4 45,508 (o psle Qlidiod duhe 9 A5 Mk

D)8 o 1508 o S il (o )SKen 0390 cpl slypl 52

YYY

30 sl PH a9 (65 05051 oyloj) oy Lod jialS’
S8 (FIYY = YIVA) Cgllas odg00me )0 o Db (glalo; 4o
(Yaganehparast et al. 2022) ¢l

LSl 5 e sl YE Gilises elolagi )3 3w (clod
w9 b Jg 0 odnlie 23> bl byl Sl (S0 5
adgl loj dy Camns (63,5 Bl dxyd 93 I jiaS OB &
Ol 518 Cgllas 0394500 53 § Byl S sl LSSl
o celo YF i slud pas w50 )50 &b ipH
WSk o colo T8 0 byl (slod b oo 2S5
)3 ol ax > YEIVA & alb FB3Muw o a5 o )l
03545t 0 PH d> 51 g M dlud 94 LS &S duw,y
o> Jy b ol 1y e (Bl g, Jy o )5 g
Olej & Cumsd (s slradgle | byl FB (slajMew
Y8 0 bjles cpl PH sl awgmome iolj8l SLiS5L
09 ollas ogiome 13 o8 e gl LIS I g sl
ol ame ialisl Ll adsl pH 4 cans (/Y — ¥/VA)
YAYY & oliS 5 5 e el YA FB 5w (slos sl
ot @UWSHL glod 4 Cons &5 s IS il 4
cldld wlis g ob las Gliel o5 e ds gy ke
ol PH 39 53 slud coled )3 9 pde (slamusl lg Se
Sl &S sy YIYY & LLSiL celw YA L s
lod ©olis PFB s BSFB i) 13 .54 Cgllas PH 0353500
5538 gl gl (slos b (LaS3L 51 ey calio FA a5
909 o g dlud pae wlis &S g A5 Sle ax > g
il s Collae ogaxe 35 sl PH .l laj M

a0 YYIVF & 53w (slod el YA I s WSFB 53w
2 ol PH 251 g adgl glod | Lty &5 s 31,5 5o
i gilon (sl @ls (PH=FIVY) 55 ogllas gaials
OSer 5 Cuwy S @ L RS ek

sl callas (Yaganehparast et al. 2022)



yyY N RATATS IO, SRINAVJTEN

References 03w 3,90 aulio

Abbasi A, Fadaeli H, Zahedifar M, Mirhadi SA, Grami A, Timuranjad N, Alavi SM. Tables of chemical composition of
Iranian livestock and poultry feed sources. Animal Science Research Institute of Iran Press, 2005; pp. 36 (In
Persian).

Alipour M, Azarfar A, Kiani A, and Khaladi M. Effect of adding monensin with and without metaphyses on rumen
fermentation parameters and fatty acid pattern of fattening lambs of Farahani. Iranian Animal Science. 2017; 48(1):
89-99 (In Persian).

Anonymous. Laboratory Methods Manual, Australian Fodder Industry Association Ltd. Victoria, Australia. Inc.
Publication; 2011 Feb. p.1-103, p. Report No.:03/001.

Babaee B, Bazrafshan M, Mahmoudi SB. Evaluation of the silage potential of resistant to rhizomania sugar beet lines.
Journal of Sugar Beet. 2019; 35 (1), 1-12. (In Persian with  English abstract). Doi:
https://doi.org/10.22092/jsb.2019.124188.1206.

Bolsen KK, Ashbell G, Weinberg ZG. Silage fermentation and silage additives. Australian Journal of Applied Sciences.
1996; 9. 483-493. Doi: https://doi.org/10.5713/ajas.1996.483.

Chegani A, Abedi M, Ghorbani K, Mohammadi Saei M, Behrouz Y, Shahvardi M, Aghashahi A, Fadaeli H, Papi N,
Rahnamaiyan M. Investigating the possibility of ensiling fodder beet root (tuber) with different wood fodder,
Animal Science Research Institute Publication; . 2022; p.. 1-45 p. Report No.:5435. (In Persian with English
abstract)

Chegeni A, Yarahamdi B, Shahvardi M, Mohammadi Saei M, Biranvand MH, Aghashahai AR, Fadaeli H, Kazemizadeh
A. Investigating the effect of fodder beet on performance, carcass traits and blood parameters of fattening male
lambs. Journal of Animal Production. 2023; 25(1): 59-69. (In Persian with English  abstract). Doi:
https://doi.org/10.22059/jap.2023.346472.623700.

Dalley DE, Malcolm BJ, Chakwizira E, De Ruiter JM. Range of quality characteristics of New Zealand forages and
implications for reducing the nitrogen leaching risk from grazing dairy cows. New Zealand Journal of Agricultural
Research. 2017; 60(3): 319-32. Doi: https://doi.org/10.1080/00288233.2017.1345762.

De Ruiter JM, Clough J, Macdonald K, Glassey CB. Impacts of forage cropping on Taranaki dairy farms. Proceedings of
the 4th Australasian dairy science symposium. Lincoln University. 2010; p. 326-333.

Dianti Tilkig A, Mirjalili A. Investigation and comparison of palatability of five types of pasture plants for all kinds of
livestock in Yazd region. Journal of Research and Construction. 2007; 20(3). 69-73. (In Persian with English
abstract).

Dulphy JP, Demarquilly C. Fodder beets in animal husbandry. Fourrages. 2000; 163: 307-314.

Filya I. The effect of Lactobacillus buchneri and Lactobacillus plantarum on the fermentation, Aerobic stability, and
ruminal degradability of low dry matter corn and sorghum silages. Journal of Dairy Science.2003; 86(11): 3575-
3581. Doi: https://doi.org/10.3168/jds.S0022-0302(03)73963-0.

Hedayatipour A, Khorosh M, Qurbani G, Al-Madras A, Ebadi MR. Comparison of chemical properties and degradability
of forage and silage of sorghum with corn in laboratory conditions and nylon bag method. Iranian Journal of
Animal Science Research. 2011; 4(3):224-232. (In Persian with English abstract).

Horwitz W, Latimer GW. Official methods of analysis of association of official analytical chemists. Publisher: AOAC
International, Gaithersburg, MD. 2010; 18th Edition, Washington, DC.

Jalilund Q. Investigating the nutritional value of the leaf, root and whole plant of fodder beet and its silage (Master's
thesis). University of Zabul-Iran; 2013. (In Persian with English abstract).

Jenkinson BAB. Effect of winter crop systems on rumen degradation and grazing behavior of dairy cows (Bachelor
thesis). Lincoln University; 2013.

Kalanter M, Yeganehparast M, Fazali H, Aghashahi A, Khojsteh Ki M. Investigating the physical and chemical
parameters of fodder beet (Beta vulgaris L.) silage with and without the use of Lactobacillus Buchneri. Livestock
Animal Production Research. 20212022; 11(1): 79-90. (In Persian with English abstract). Doi: https://doi.org/doi:
10.22124/ar.2022.19185.1602.

Karimi H. Cultivation and modification of fodder plants, University of Tehran Publishing and Printing Institute, 2005;
pp-432. (In Persian).

Lengerken VJ & Zimmermann K. Handbuch Futtermittelpriifung. Berlin: Deutscher.1991; PPpp. 650.



https://doi.org/10.22092/jsb.2019.124188.1206
http://dx.doi.org/10.5713/ajas.1996.483
https://doi.org/10.1080/00288233.2017.1345762
Journal%20of%20Dairy%20Science
https://doi.org/10.3168/jds.S0022-0302(03)73963-0
https://search.worldcat.org/search?q=au=%22Horwitz%2C%20William%22
https://search.worldcat.org/search?q=au=%22Latimer%2C%20George%20W.%22

...dldé}l:— FRVES &M dhzauf}'is N S odle £ dw ng}él ):] YY¥

McDonald P, Edwards RA, Greenhalgh JFD, Morgan CA, Sinclair LA, Wilkinson RG. Animal Nutrition. 7" ed. Longman
Group Publishers, UK, Harlow, 2011; pp. 693.

McDonald P, Edwards RA, Greenhalgh JFD, Morgan CA. Animal Nutrition. Longman Scientific and Technical
Publishers, New York. USA, 1995; PPpp.607.

McDonald P, Henderson AR, Heron SJE. The Biochemistry of Silage, Chalcombe Publishers, UK.,1991; pp.
340. http://books.google.com/books?id=0UcjAQAAMAAJ (accessed on 1 July 2023).

Mehrdadfar M, Botanical, morphological, general and nutritional characteristics of fodder beetroot. Moghan Agriculture
and Animal Husbandry Company report. 2014; Parsabad, Moghan, Iran. 2014. (In Persian).

Mirzaei SA, Borji M, Fazali H, Azizi RA. Determination of chemical composition of bean straw and its comparison with
wheat straw. Proceedings of the 6™ National Conference on Sustainable Agriculture and Natural Resources 2017
January 4; Tehran, Iran. National ID: NACONF06_155. (In Persian).

Moeini Zadeh S, Khadem AA, Asadi Alamoti A, and Afzal Zadeh A. The effect of adding dry alfalfa as a moisture
absorber on the quality of fermentation and effluent production in corn silage. Journal of Animal Production. 2013;
15(1): 31-43. (In Persian with English abstract).

Momtahen J, Chemical composition, ruminal degradability and fermentation potential by gas production method of fodder
beet silage in feeding ruminants (master's thesis). University of Malayer-Iran; 2019. (In Persian with English
abstract).

Morgan JP, Weinberg ZG, Ashbell G, Hen Y, Owen TR. A comparison of two methods for the evaluation of the aerobic
stability of whole crop wheat silage. Proceeding of 6th International Silage conference; 1966 Aberystwyth, UK.
1966; pp. 162-163.

Offer NW, Al-Rwidah MN. The use of absorbant materials to control loss from grass silage: experiments with drum
silos. Research Development. 1989; 6(1): 71-76.

Papi N. Effects of feeding Jerusalem artichoke fodder silage on feed intake digestibility and microbial protein synthesis
in sheep. Animal Production. 2018; 20(2): p:257-268. (In Persian with English abstract). Doi:
https://doi.org/doi.org/10.22059/jap.2018.247956.623246.

Sadeghi Shua M, Rezaei J, Nemati Agh Braz R, Nadali F, Jalilian A, Mirzaei MR, Mehdikhani P. Test to determine the
agricultural value of fodder beet varieties. The Final Report of the Research Institute for Breeding and Preparation
of Sugar beet Seeds. 2018; 18 p. (In Persian with English abstract).

Seglar B. Fermentation analysis and silage quality testing. Proceedings of the Minnesota Dairy Health Conference,
College of veterinary medicine, University of Minnesota. 2003; 29 May, Minnesota, p.119-136.

Shakeri P, Fadaeli F, Aghashahi A, Safai S, Shakri AA. The effect of using complete feed silage based on fodder corn in
feeding fattening lambs. Livestock Production Research. 2020; 36: 88-95. Doi:
https://doi:10.22069/ejrr.2022.19726.1823(In Persian with English abstract).

Shindarska Z, Kirov V, Kostadinova G, Baykov B. Comparative assessment of plant resources as substrates for bioshlam
production.  Agricultural Science  and Technology. 2013; 5 (4): 438- 442, Doi:
https://doi:file:///C:/Users/Chegeni/Downloads/39%20(1).pdf

Tougir NA, Khan MA, Sarwar M, Nisa MU, Ali CS, Lee WS, Lee HJ, Kim HS. Feeding value of Jambograss silage and
Mott grass silage for lactating Nili buffaloes. Asian-Aust J Animal Science. 2007; 20: 523-528. Doi:
https://doi:10.5713/ajas.2007.523.

Van Soest PJ, Robertson JB, Lewis BA. Methods for dietary fiber, neutral detergent fiber and non-starch polysaccharides
in  relation to animal nutrition. Journal of Dairy Science.1991; 74: 3583-3597. Doi:
https://https://doi.org/10.3168/jds.S0022-0302(91)78551-2.

Wickson EJ. The California vegetables in garden and field: A Manual of practice, with and without irrigation, for
semitropical countries. Publisher HardPress. 2014; pp.378.

Wilkinson JM. Assessing silage quality. pp.198-200. In: Wilkinson JM.(Ed.), Analysis and Clinical Assessment of Silage.
Chalcombe Publications, UK.2005.

Yaganehparast M, Kalantar Neyestanaki M, Fazaeli H, Aghashshi A, Khojastehkey M, Sadeghzadeh SS, Kadkhodaie A.
The effect of adding wheat straw and Lactobacillus buchneri on the quality of fodder beet. Animal Science Journal
(Pajouhesh and Sazandegi). 2022; 35(135). 133-146. (In Persian with English abstract).


https://books.google.com/books?id=oUcjAQAAMAAJ
https://doi.org/10.22069/ejrr.2022.19726.1823

