’f"JL&gb’-"ajw-/ﬁé.@oJJJ Jw‘Sdu.a

DOI: 10.22055/1VVJ.2020.200715.2183
DOR: 20.1001.1.17356873.1400.17.2.9.2

19555908 GLAdi oS (5 iy puda j3 i g Ju A oLiS il sandllan
(2o S38eu 98 (53 9 518 A0 99 98 9 (S 9> ladaiwl

v(_g‘)la.u (o Yu_:Ua.r.‘ dable (*\GJL)T..\AA.O b‘).&l.]a

b‘;g‘ g‘é\j)\a gd‘;ﬂj)’ mb GL.A 9 5_}_,;\..‘.5 r}\.ﬁ NN ‘dl..l.'ﬁ c\;& 9 dﬁ‘: f}lﬁ 0SSN ‘@15 c_,l.ﬁ 4‘5; sl !
Ol o FNe Dl g5 e lio 5 (535915 pske oK (i oo 5 gl pshe odKE3 Lpls AT )l pali IS a5 o 2505

Ol (SN Bl b il 5 (53,518 pake oKl ( lis s 5 als oo KI5 als p ke 03,8 Lils T

VANV WAA/ENO 1l s

oS>

. e

plasl (poedien S 5a (Sa slatainl i 5 15080 e G (sondipeda 5y (ol Jasa oLS 3 oy s 4 aadllas ol
oun b Jla S G 5 2 SELS YOS (55 b (oo Ol S (g0 Hu 4l (0 0Ssla pdia s Juod e, YO ula s ad
o 5033 (sladaianl b s cbilE (ST g i pems 4lline Sl 5o i soliionl 355 0 Sae (sl 0Bl 4 aisle 0+ 40
58 it € s a4 pim g Josa oL (o538 ol ol B g xSe3lsl Laals o (S slacudslia 5 Ts5 55550 cusan
sy 59 Jolael GLI 5 T (5 sule (S22 sosle aia bl outlss b yeme T ool 5 Sud goole olie s s5lssine
by GBS ey Jusa ola oo o9 pla s e cablB Lol aials ool pne AT Hlas 5o G gl 5 Ba
O 5 ol waliiwl (a1 Gle) mae (ediay Jasa sl Hlad 5 aald Hlad (s S5 4 s ,a FV/FY 5 £A/YY)
L oligine ool pla s Jusa sola sosmn 5 aala gosua PH 5 (SLosel 05550 aiii S 5158 puledT sla s s 585 cas
Slasi 53 O asl Olies el it S Gt sTao o LGS 5 curan 5 olae S Jusa oS Guy5d Wil aa
Jooa sals slas g uald Hlad (gl i3 @ Sl cws oo o S L WY/ 5 VF/VY) GralS aals Hlas € cund da s Jusa sl
Juoa sl olas 5 wals slas sy i @ SRl s 59 8 S Le WWAT 9 VWIYY) (g5l fimne Gl38l a5l 53 (lose 5 (s
2 sns Jooa ol Sl prigan 285K 518 ajlas 58 cas g a KK HDLLDL (il gl Lol oadls (odas
@ b Galols s o as TSH 3 TAT3 (slag sos98 5 il S Hloasl 3 gl (YT 5 51asl 5 el S, lenl slaga 3]
Ol S (a9 slag 50058 5 (Pon sladainl 8 GaedS s calls 5 (e HE0 pda s Jasa olS gula oo Sl @
S soliial (e wha S e sua Lo s G0Sila 250 YO Glhae 415 8LS Gl ol bl el

o8 (LAl o088 (S slatainl 8 s culils (e Wi S da g Jo A gasls Gilals

TPRYY
Sae slr a Joad a5 s pe o3 O S Lapls (5550 slaay 3o 5l el su &S ol 0T 5
Coad il a5 Jslaze sl wnd OIS Sl slye 035 il byl Wl 4 by

Ol (SN Ol 35 and GL'.« 9 Sols r‘,l& o&Ksls (el C_L'..a 5l f-’b s ASLSls ¢ pls r‘,l& 05,5 skl ($oLTdomes ol @ dgim a..\.‘..a_‘,}*
E-mail: mohammadabadi@asnrukh.ac.ir

[oNolel

© 2020 by the authors. Licensee SCU, Ahvaz, Iran. This article is an open access article distributed under the
terms and conditions of the Creative Commons Attribution-NonCommercial 4.0 International (CC BY-NC 4.0
license) (http://creativecommons.org/licenses/by-nc/4.0/).

W Ve il (¥ o jlack aBuda o) 9u (3l ! (oSl jaal ds yulis



https://dorl.net/dor/20.1001.1.17356873.1400.17.2.9.2

ile slacN s S8 ol sl Syl s)las
S 303 355 01 S 5 ody 3 gl 5 DUl s
.(Huang et al. 2001) ol 3 Cs some OF YL 5 oo
Lol OF g03 8 (il (godns LS5 sladead o S
03 aldonl oS 5 5 Al oo Sl gl Sl 5 St o
Sladesl Bl 51 man onsy dolate o2 (855
{(Fahey etal. 2001) 1l o b (5,00 4l
Jo 5ol 53Vl 85 5 die SLS S w e L
solS opl O3 et 53 5 Sl arg Lo
Slr s ool L 01 Ol e o S b
LI CLFT RSO {’\" Sadss 53 Cwd OIS (glas
@ sy do 2 sl eslanal Ol aws s b asdlas
Sope g5 Lk S (Gopr 3 iy )l A gl

sl b S

S Sy 5ol
Rfenc ole Q—ib)ﬁ;é B L;‘:}j JJJ>- eL:s LSL“‘*"}'“
5 i ala s aia G e 4 5L slad s 5 sl
2l S s p SIS YORO 055 SSle b oo
St e 53 eslinad ialas SIS 2 b JG
Gla i 53 Lapls s el JSS1 A (Lo 13 01,
Ll bl laer b sdd IS S ke
Sl s Bl wlys, @i 5 sawlal Of as

A o.}\) )‘J:’ Lkr\é
9 Q)} U"’L“”‘ B alae 340 Lgl.hr\) LS"U.G (So
NRC ) diiw S sdas slge Olrlam! Jslir L ollas
bl glae o b Oliiw S .(Tablel)umlagj(2001
wﬁwﬁl:-dbf-olﬁfMJJVO)ﬁjJsﬁﬁb
LS\f ‘cJ,LZL,....'.S ..\...&)J O~ }‘U}'L& M))a' L.’“j:;.' ))
)‘ﬂ)%bb}ﬁ))@lﬁr\b .\JJM‘Q.\;U“)})YOQJA

.,\...1'.9J§ )‘J:S LSJ‘J“" dLAoKib- Q)JJ 9 ol M

ol mrs g glael ible géalei.kw o plb

CatS L abple W5 s wamis sl e pls STt
2ok 4 s el sudi s Gl oKl lls L
Dldie 4 olS gl bl il g 5 Ok slagssldels
Lyl s 55 558 6 pla e Lol 5L O ol
b eVl gy e oSl el LSt
2 Olg e 80 OblS Sl s b shate ren
ol gl elimal iy 0 Rl Ol Lagls e
QLS & ol 508 0l s s 4 OlS
Solals (g3lall Condy 35 Sl IS e o)
.(Rajablou, 2009) L3
e el Sl e ol (Al (o Jo 2 elS
ol 4y olS pl sl s sdmal A3, SN (ls S 5
Aeulls o Sinapis arvensis  .le (’U s Rapeseed
s OblS [ e slacdle S S Olge 4 ds
Yoosecile Oy 4ol ) 058 6 5 LSL e - e
53 el ok b e Ol 5535 OY 3 elys J geams
S o o8 e (5 ol Ol 4 oSl 5 0L
e oy Sage &S Sosb 4l C/Ju ol slacis
ely LS s 5 1SS ke 355 (o p S gl 5
b Lol s a4 el Ll e SBL s
Gbla 28155 0155 guslsls 5 YL A, 5 26, o)
GOkl Ol 5 ol ol oK, el sl Lis
(ol 8 5 35 O3l S Ok OldS
i Olgiol Olul & (b OB e pn Ol ) Olkes
(Mir Kamali, 1999) JLiL o Oliws s 5 cp 938 Ol
(oo ¥0) s by Dl sl do > slayd
O3 YL s b e (o3 YA B YY) oo
ol VL G pae oJ 5 S 5 5 53 bl Olje
b BOT Cngens i se b 5l g oS
505 s Eelopls bawg da s olS sl s
OLS ook @y 2 50 50 0 Ol 3 S YD
Js = olS ol sl (Najafi et al. 2009) 55 5 o o
ol At L s Sos S gudple Lol en L

shls Js = (Barry, 2012) 5 o5 o3l Lapls (go e 52

VFor Hlawls .Y GJM:MMOJ34:0|J:\| (S yela dy il



s o ol B dy g s S ‘dﬁ;‘%p*h“ﬁ@:"} Js 5 ol j1 gandlhas

s Olsn B A 035 5 Sosleer dny o) Sl A 5 e 2 ey s s Wl S

358 alwe 5, Sy Sl ps eSS S 4 s s (V8 5 A Cel)

SIS Shgt seble Bl s b esls 13 Lagls

Table 1. Ingredients and chemical composition of experimental diets
fed Arabi sheep’s (% DM)

Ingredients Control | Sinapis arvensis
Alfalfa hay 30 225
Wheat straw 20 20
Sinapis arvensis 0 7.5
Corn grain 13 13
Barley grain 16 16
Wheat bran 20 20
Vitamin and mineral supplements? 1 1
Chemical composition

Neutral detergent fiber 28.36 30.65
Acid detergent fiber 15.73 16.68
Organic matter 88.18 88.36
Crude protein 14 14.7
Metabolizable energy (Mcal/kg) 2.38 2.43
Ca 0.89 0.91
P 0.53 0.52

aPremix contained (kg): Vitamin A, 500,000 1U/mg; vitamin D3, 100000
1U/mg; vitamin E, 100 mg/kg; Ca, 180 g/kg; P, 60000 mg/kg; Na, 60000
mg/kg; Mg, 19000 mg/kg; Zn, 3000 mg/kg; Fe, 3000 mg/kg; Mn, 19000
mg/kg; Cu, 300 mg/kg; Co, 100 mg/kg; Se, 1 mg/kg; 1, 100 mg/Kkg;
antioxidant, 400 mg/kg; carrier, up to 1000 g
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Table 2. Effect of experimental treatments on feed intake of Arabi sheep’s (g/day)

Intake Control Sinapis arvensis | SEM P-value
Dry matter intake 1195.59 959.70 75.05 0.14
Organic matter intake 1095.16 987.28 36.13 0.57

SEM: standard error of means.
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Table 3. Effect of experimental treatments on digestibility of Arabi sheep’s (g/day)

Digestibility Control | Sinapis arvensis | SEM P-value
Dry matter 79.69 68.42 6.6 0.14
Organic matter 66.6 57.67 5.62 0.16
Neutral detergent fiber 59.45 53.32 4.07 0.18
Acid detergent fiber 50.95 49.38 2.01 0.34
Crude protein 69.322 61.41° 0.23 0.01

SEM: standard error of means. #¢ Means in the same row with different superscript letters are different (P< 0.05).
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Table 4. Effect of experimental treatments on feeding behavior in Arabi sheep’s

Item Control | Sinapis arvensis SEM P-value
Eating time (min/day) 480.25 382.5 87.96 0.91
Rest time (min/day) 618.5 731.75 65.95 0.72
Rumination time (min/day) 341.25 326.25 16.14 0.24
Chewing time (min/day) 821.5 708.5 75.64 0.71
Eating time (min/kg DM) 302.18 287.21 21.95 0.11
Eating time (min/kg NDF) 613.13 457.41 82.45 0.66
Eating time (min/kg ADF) 325.47 301.82 39.27 0.83
Eating time (min/kg CP) 213.2 185 82.77 0.42
Rumination time (min/kg DM) 470.73 434.15 41.34 0.62
Rumination time (min/kg NDF) 357.24 282.6 65.05 0.21
Rumination time (min/kg ADF) 388.55 348.14 39.96 0.68
Rumination time (min/kg CP) 242 234 41.05 0.40
Chewing time (min/kg DM) 772.91 721.36 59.95 0.8
Chewing time (min/kg NDF) 988.37 758 92.33 0.19
Chewing time (min/kg ADF) 714 649.96 44.89 0.37
Chewing time (min/kg CP) 455 420.1 121.85 0.23

SEM: standard error of means

Table 5. Effect of experimental treatments on rumen parameters of Arabi sheep’s (g/day)

Item Control Sinapis arvensis | P-value SEM
Ammonia-N (mg/dL) 14.2 15.43 241 0.57
pH 7.42 7.57 0.9 0.28

SEM: standard error of means

Table 6. Effect of experimental treatments on rumen protozoa (*10 #) of Arabi sheep’s

Protozoa Control | Sinapisarvensis | P-value SEM
Dyplodinium 1.03 0.27 221 0.24
Euodyplodinium 0.4 0.1 1.21 0.32
Entodinium 0.017 0.65 1.23 0.63
Ophryoscolex 1.12 0.34 0.84 0.12
Total protozoa 2.56 1.36 0.82 0.72

SEM: standard error of means
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Table 7. Effect of experimental treatments on blood parameters of Arabi sheep’s

Item Control Sinapis arvensis SEM P-value
Glucose 72.31 70.33 1.81 1.00
Triglyceride 11.32° 18.332 1.67 0.02
Cholesterol 57.66 52 2.81 0.12
LDL 13.01 11.66 2.63 0.13
HDL 29.7 32.7 2.7 0.26
BUN 16.13% 13.40° 0.67 0.028

SEM: standard error of means. #¢ Means in the same row with different superscript letters are different (P< 0.05).

Table 8. Effect of experimental treatments on thyroids hormones and liver enzymes of Arabi sheep’s
Parameter® Control Sinapis arvensis SEM P-value
TSH (g/dI) 0.13 0.12 0.34 0.96
T4 (g/dl) 10.66 10.82 0.34 0.75
T3 (ng/ml) 2.3 2.32 0.14 0.23
AST (mg/dI) 87.08 89.31 3.74 0.19
ALT (mg/dl) 12.1 13.8 2.41 0.77
Creatinine 0.83 0.86 0.37 0.56

SEM: standard error of means.
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Abstract

This study was conducted to investigate effect of Sinapis arvensis on digestibility, protozoa species, and blood
parameters and thyroids hormones in the Arabi sheep. Diet containing 25% Sinapis arvensis instead of alfalfa were
used in feeding of Arabi sheeps with average weight 25+5 kg and 1-year age. These diets containing 50% forage
and 50% concentrate were used for a 45 days’ period. At the end of the experiment, feed intake, digestibility of
nutrients, ruminal fermentation parameters, protozoa population and blood metabolites of animals were measured.
The result showed that adding Sinapis arvensis to sheep's diet had not significant effect on dry matter and organic
matter intake. Digestibility of dry matter, organic matter, neutral and acid detergent fiber was significantly not
different between treatments. But digestibility of crude protein in diet containing Sinapis arvensis was lower than
control (69.32 and 61.41 % for control and diet containing Sinapis arvensis, respectively). The time of feed eating;
resting, rumination and chewing were not affected by the experimental diets. Ammonia nitrogen and pH of control
and diet containing Sinapis arvensis had no significant difference. Adding Sinapis arvensis had not significant
effect on rumen protozoa population and species of sheep. Based on the result, blood urea decreased (16.13 and
13.40 mg/dl for control and diet containing Sinapis arvensis, respectively) and triglyceride was greater in diet
containing Sinapis arvensis (11.32 and 18.13 mg/dl for control and diet containing Sinapis arvensis, respectively)
than the control treatment, respectively. But blood cholesterol, glucose, HDL and LDL didn’t influence by
treatments. Also effect of Sinapis arvensis on aspartate aminotransferase and alanine aminotransferase, T3, T4
and TSH hormones and cratinin was not significant. According to the result of this study, due to the lack of a
negative effect on digestibility and fermentation and blood parameters and thyroids hormones of sheeps, it may be
Sinapis arvensis can be used by 25% as replacement with alfalfa in Arabi sheep diet.
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