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Background and Objectives: Total mixed ration silage (TMRS) is
a new technology that has been considered by animal nutritionist in
recent years. The TMRS is balance feed prepared from fodder
components (mainly silage), concentrate and mineral-vitamin
supplements that provide the nutritional requirements of livestock
due to the presence of these components, its use has been expanded
in livestock breeding units, where the fermentation process
improved the nutrients digestibility. This study, to prepare complete
feed silage based on triticale and wheat plants and determine their
nutritional value (optional feed consumption, digestibility and
rumen parameters) in comparison to daily complete feed with the
same food ingredients (daily mixing the desired fodder silage with
dry ration) was done.

Materials and Methods: Four experimental diets were prepared
including: 1) diet containing wheat silage, 2) complete feed silage
based on wheat, 3) diet containing triticale silage, 4) complete feed
silage based on triticale. The digestibility and voluntary intake of the
experimental rations were determined by the in vivo method on adult
Zel male sheep.

Results: The amount of dry matter in triticale silage was the highest
(47.30%) and the diets containing silage, wheat silage and complete
wheat silage were the lowest (46.50%), but there was no significant
difference between the treatments (P>0.05). The average
digestibility of dry matter and insoluble fibers in neutral detergent
fiber in the silage treatment of triticale complete feed was the
highest compared to other treatments (P<0.05). Metabolizable
energy in whole wheat silage treatment was the highest (11.42
megacalories per kilogram of dry matter) compared to the other
three treatments (P<0.05). The production of rumen microbial
protein was the highest when feeding on whole grain wheat silage
and the lowest when feeding on ration-containing triticale silage
(P<0.05).

RS



Conclusion: In general, ensiling the food ration in the form of
complete feed based on wheat fodder improved its nutritional value,
but no such improvement was achieved in the case of triticale
fodder.

Cite this article: Nikbakhti, M., Yousef Elahi, M., Fazaeli, H., Chashni De, Y., Dehghani, M., Shojaeian,
K. (2024). Determining the nutritive value of complete feed silage based on triticale and wheat
and its effect on the performance of mature Zel male sheep. Journal of Ruminant Research,

12(4), 19-34.
o1& © The Author(s). DOI: 10.22069/ejrr.2024.22132.1936
Publisher: Gorgan University of Agricultural Sciences and Natural Resources

Yo



QUGS ylguia 30 g ¥
YrEo-EY) bl LS
YrEO-£YOY 1 Siig Il LLy

W b a7y
JKS a3,
1 /\:,:év‘_;’/,u.)”‘?t‘”,

OF il g PSS Jud g A8 5 Jwad 0l 9 ol S y55 s (SIIOE 3 ) 5 oy
J) &b P oIwaw g & Sos p

Es it Ay TS o T gy s S5 g
Tolebed JLS T Slias Lo e
Ol e b5 o Kls  als o ske 03,5 pls adis (5,555 ant pal L2l
m_yousefelahi@uoz.ac.ir :bl) ol l ¢ bl oxls (53,55LaS eaS2ls als p oo 05,8 Ll Y
Ol oS Ol (s ke i ango sl 5 015 (5000308 5 4T i (g sll
Ol ol s mlis 5 (5355128 pske olS2ils ¢ sls ol 05,8 L '

oS> Jlie Sl
J)Houjlfﬂg}dcls&bf@)y@&u&ef%cﬁ}\éudbdlgJM}A}.}L\.« du.dif

ladsle glporl (63l ol sl (sle o sl w8 15 pls Ak O K sy 4 5
Ayl s Eelpls e Slrlaml (el as o e ke o JaSa 5 6 5LS
b 1l 5 ol Shst S s Sa bcaadllas l 55 e Sl 1S 5 oS
5 Sk ilS (S ol G ) Lol e 35,1 e 5 2S5 IS 5 OLLS
03,5 balsee) (Sl slse Olen b dliy, oS Syt b anslis ) (anSs glaamnl 3

A plasil (o 2 sl by s 50 4 sle D 415,

ez s b plr L (4l Qi e alsa 53) oS 5 IS 5 Jead la iy 5 o o
Jead wly B8 ST D (7 oS s s (55l 0o (O ol ila3l o
Iz 5 Jead wl oS ST Pl (8 iRz 5 Jodd Pl (g3l 0 (7 pdS
oSl s ole WA e L5 5 e § DA S 2 rdpilS bl s S ae
Soslper s aeiny T st b s pliosle oy aia 53 5l o SAS Y 035
Sl il sl 5 e IS WSl adile Bl b pan STy Olgpe o bl ¢ sis IS
Ao 3 OT3lm 5 S5t 051 3 g ghde Slaisad A3 (5T mer W1 ) sbay (i S a
Laol Sist sl 5 (615 ,mt sad 35 4135, 2 mas STys 51s S arslos S 03ls
03 sl S oS Ol Sy 5 7 ik el i glad sad 5o Al acsle
Sl 53 05 S s M5 Ol s e plie LB (551 AS (S eIl Lt ey 5

b e sl o Slinie 5 JTesle (g udu 5,18 Sl Sl eslizal L

L;LAAJ_:? E) (J._.,a)) f,V/V') d'.’-)':—":‘?" A_SK.:.I.)‘JS J‘:“"; jj:.m DL &..L} osle )‘.U.n LAA:jL&

(43 £1/00) 1y a8 o0 o JulS STy D 5 208 fodd Pl Lo g5l

b= ke JolS Ui

VECY/VYV/A C,ﬁ\;h;é @JL
VETIYYY Sl s e
VEYAYIN 1

(IS slassly
o piin JI5 55
S S
SIS

O

A



5 Stz ol i lS ke (P> 0/00) 550 Jls sime OVl Lasle oy Lol 35
Shie o i G 5 el oS STH g v slad oo (ot ol 58 3 J el SUI
S Dl Jlass 53 e plie LB 5550 .(P < 0/00) oty s glajles 4
93 sl a4y Sl (S oo p S LS 3 g JSK NV V/EY) e o miy oS lS
6&&@@&55\)ij%@§&}&&:}]47 g (P <e/r0) il

(P <2/00) 55 e o 508 IS 5 Jead e (S5l 0y w0485 L lRe SV

2 elS Sy o 4 sl 0l 3T 55 5e lae s (i S sbas 15 8 A
)>L»\E>)_3¢J_;§J?¢_§L§jl> oy Cmd (SSVL plde 3500 syl f_).;fg}:.,ajq_ll_;
A5 ol Glams e IS 5 b 5 50

= OEY) IS Oleld (b jhame o Jlans ally oJs pdlr ¢ o JiLad ¢ dlame gl Clun g f(ggn o eSS ol
J;u;%:#u,-éb.j'olm,f>,<Jw;ﬁoijg‘u,¢x§£}¢45,4ﬂ§&;£)@qgjJASJ@;-;;A?“&\;\;U;),\
NATE (Y (Ol

DOI: 10.22069/ejrr.2024.22132.1936

s © S5 b o 5 55508 sk oSl L

Yy



Ol )SoR g (S S0 | nJnad by 1 SOl STygs M (IE (55,1 () 2

S Copde 5 o Ll 5 0 4 65 BB (g, 5L3
Syo o st 305 gan 340 (a\: Osls Sy
L L0l 03,8 sk aS VL csb, L ST
L Ol sl Dy 53 5 00 arlpe oo
Ol s dal st ol aa (ool (g sl e BN
215 6V Sl el £ 505 50
S ol M el gl Sl Al Sy Al IS
S s ol Jlasla 5 A8 o (SN ans
SRR cﬁMMOT@)wJ“)@#
ol ol b lail Sl s oS
sl S e coin Ll 5 0 Sl
03, Gyl as ¢J.;§ S oy wslhke Sls pas
LMCL,&;,\ L;\J;ﬂ;fpwuﬁ)g s 5 el
TUCHPTETESIN JERPC PURRIEE
I eiizes (YY) O, Ses 5 Shahbazi)
FUVTS N O TP INCIE A I Lt
P sbre gl o s (S esle o )
A0S 1S 5 83503 G peae (03 Pl slra)
35, 05 SRl Shss bl B oS
Lol (23,55 513 0 ol o ST Jis
o ) S 5 5 b )3 e JolS 5SS
PSS o (82 5 P o 2 ¥ (g5l
Jsloesl GUI 5 T esle (i onle (6 o 5,18
53 (YWY Ol s Fazael) as o ol 58 5o
Ols (6 et 4l 0 53 S 5 oAb e ‘&.i..il,aj
oo o3 N T 03B L L 5 oled 4 s il
L5 5o, 80 CdS 5 s oA shos LB
05538l aS A jasie 5 b S S5 L5l o)
O35, 5 JS 0355 PH L solssms b 0
A 5 Jead 05,5 s 5 S0 b  SU sl
3= s (Jad BB e i Sl ol
—ialo3T 53 paman (Y)Y LS 5 Shahi)
934 9 Cdls dly (g et al e s r,\faji;
3550 6\:4_1.15):)‘}&:_“)&_:.5-4})1& RIPPW

Yy

dodde

Sl 055 Lyls s 4 sl gl SIS 6
St el s Gdre Gla S 5o mliS b e
a5 e bapls e Sl S el 5 0155
¢\> D Sy o ol 31 esleul Jds men
Oljee s & STy g5 cpl Lol sl wily 2 2.8
dag SLdd, gl mlin usby 5 VL (e sl e
s S S BLL 5 e s dnts LQGJLB s &S
Sl Slsasge SR 4 555 00 5L 5o Sl @3V 1A
5 e LS G i 5L a8 5 eslel U
e il pls 03 dal i s Rl Ay
5035 LS oly ot opl 53 Ll g e JelS ST
Sosmpls Gladsly o3 Sl agpe Jals o
YV 0L s Kondo) 5 5.

o=l o Jls Shss hew 655L8 Sl eslina
Sy So Olgmean s iS ) OS5 bu
5 orba o Ve S Gl e
S ol sdslgdn WOl Gl oIl il
b G e gl B cal L Ol
Lol e VU cosh, b (g5,5lis o8 DY suames
g oS )l s Sllsm (6l [ St SlacS]
LYY OLSea 5 Nishino) » s

Sl ool aslie sk &S glardlas s
sl sl gl JolS Sy 5 oS ST Dl
dsa (5 me 33 Slyg a5l ass Ools I3 L s
Sy o slad (el VY 5l o &S s S edalise
PH 5 Los csleo Y8 5l o 5 56T el jlw LilS
Slee B o &S 5 S Iy (glu s A51581 Wy
ol s ST D Lol cas § (s
PH (Les &l ,oa9) sl (5, Se3l Ul sla o= Ls
S oled (Salbnl 5 SsVaul e lle
le SL Wl axda 55 U ((5dse 2l 50 ST 5 s oz
sl iz gla i3S (Yo (O Kes 5 Hao)

So Ol JoalS STyt 5w oS Wlesls 0L



V€Y & b)lo*:} NY 2,90 ‘OL?MS)‘W' 5 4D (piRgH

N | Al 5 i Sl 53 gl S
JolS Sl byl =) Lol olosl slse
oIS Joad v 5l ISze (61355 Sy ot 4d)
JolS S D =Y i g 5 oS o TS Lol e
i) S5 S bl Y oS Load 4l
&z 5 Jead P 5l ISz (W55 o son
Sz Pl =t 5 amin 5 olS @ LS Lol an
g S S b b e

S35 2 b3l lae i 6 A 2SSl
335 Sl 5ol WA G L I3 L 5 i S Wl A
Soslger st iss Y a3t b SST)
T T o P S PTN &- plonil g gie IS
5 ol slaar 5 50V s s pigesls
S 33 55 Sy b 4 S L 53 (gls 24 yad
2,815 Lapls plasl s (Ve s Ane csll)
5 gt JS Syt edile Bl b pmn ST Ol
WOl s ba wiw S a4l el
SLaas gl s ad> 0 53 0 & 5 (5, S eIl
AOAC, Official ) S, > f b ol S SL
e 5 Kus olul (Y41 Y anethod 925.10
AOAC, Official method 942.05) - _.sl>
Van Soest) st sy s 53 Jsloeell SUI 5 (Y0 Y
L i 6 =S o3l ol s (184) Ol Kes
o3s (6000 5518 sdelsay Sledbl 5l eslixal
O s i sl s (T esle ¢ I esle oSt
Dilasl 355e Slae o 53 25 edy yb 53 J skl
(V) alaly ol s 55 e it BB (5351 A5 s
3,8 50

ME (Mcal/kg)= (OMD X0.16)/4.189

LS ot e silie B (6550 = ME 01 55 o5
=OMD (_ix ool wp S5 1S 35 g LS
bl Ao ey ele (52 1S
.(\ave MAFF)

ye

Sl S S Ad S 5 23S S el
s dos W) 504/ Ll S a P s K dbgle
Sy ho;380/0 5 TWY L 5 4 ed e 555
(v+\+ Kilic)
4 23l s Ol e ek ime a8 bl
aor F Ll ol S Olpea S ST Dl
O3> Sy s 5 Slyp Co mde S5 o Ll 55 o0
Cusbs b Shs slse o sast 53 shsa 50 el
5 05s dlge oz b a0l 038 sl &S VL
&3l e sl SWI L OAS sl &5 55503
S AV Sl Sl g gd g0l 5 Aal ol en
ol OO | G ae p A Tl sl
53 Ll et e S0 3 0llals 5 015, 5LS 4 555 50
el 025 iz IS el Lol s o gt
Je2d anly n JoS Sl Blw 48 o5 o
odi pize 518 O pSLS puS foad 5 S
awslie CBual ol s ool sl el
S35 Jrh 5 ¢ kS Jrad il JolS SlaiSL
L s (el ) Jols SThsss Pl &) 0
ols Lo b me Sl 3 e bslsee Ll ST

LA ‘Jp-\ (o id )"-""J)

W 59, 9 3190
BE u,:u"l_A)T U_’\ B ebu.:.wb)}d 4.5&.&.1}; 9 c.l.§

155k s 518 e Sliios oKl 55 5l
ad> 0 53) e Jlo ole Cllgus )yl jy 5 LAd CliS
s esleul gl g cals (Al Uld (g e
95 i S 15 eslidsyge dolesl glao
Sl i NS e i 95 4 el s b le
(@S 3sa L OT Kos iy 5 A3 sk LS & 0
Shss Coso a5 babs (V Jsdr) iy 5 oS
o SASTO 550 055 b (Sxadly slaanS 5o LS
3 A ke o pmses oKis 3l esliad
Sialasl i b ol 5l 5, Vo i3S



Ol )SoR g (S S0 | nJnad by 1 SOl STygs M (IE (55,1 () 2

2lis ez oleil oS STyt sla i pland S 5 5 eduns LS5 gl =) s
Table 1- Ingredients and chemical composition of unfermented experimental complete feed silages

(Diet) o (Koot aske o ys) STy 5l e
4 3 2 1 Feed (%DM)
I 5 s
26.14 26.14 - - #2 et
Fresh triticale
. . 26.14 26.14 pAS st
Fresh wheat
6.00 6.00 6.00 6.00 S ewin
Dry alfalfa
Jj bls
3.00 3.00 3.00 3.00 f
Wheat straw
S ke Al
3.25 3.25 3.25 3.25 PO
Flaky beet pulp
21.40 21.40 21.40 21.40 7ok
Barley flake
17.80 17.80 17.80 17.80 =8 oAk
Corn flake
18.20 18.20 18.20 18.20 P e
Wheat bran
L g oS
1.62 1.62 1.62 1.62
Soybean meal
oyl
0.91 0.91 0.91 0.91 >
Urea
(.,mks ol
0.65 0.65 0.65 0.65 " o
Calcium carbonate
0.32 0.32 0.32 0.32 'ﬂ@rgw'w\ '
Mineral-vitamin premix
0.32 0.32 0.32 0.32 R
Sodium bicarbonate
S
0.26 0.26 0.26 0.26
Salt
0.13 0.13 0.13 0.13 ea
Sulfur
2.60 2.63 2.56 2.58 sl JE AT
Metabolizable energy(kcal/gr)
47.20 47.30 46.50 46.50 (1o 02) St osle
DM
l>' T
13.90 14.20 13.70 14.60 7 omon
Crude protein
= S
7.50 7.30 7.55 6.68 e
Crude ash
39 40.60 40.80 41.10 S e g2 okl S
Neutral detergent fiber
| o be 5 5
18.40 19.40 18.10 17.30 ool ooy 02 Jlomels S
Acid detergent fiber

A5 s oS ST D (Y mJLi;.if“Mj%&égbaﬁ(\”‘(ﬁwb}aﬁéi)f}%ﬁ@ fﬁM}%&)baﬁ(\ b yles
oomelS 10, S dea Ve Bl e Ul o s Ve s D3l ¢l G s 00t A by ol el e JoSe )
RTINSO S TP TV SK 251 WA SRRIIN A P L ER USSR S TR PR WAL S5 W CRR RPN L 95 WL YRR
X s e S kS s S de Yoo (BHT) 0laeSt 515 0 8 o ) copdn 10,8 oo Vet o S dia Von (ZILS (0 S oo Yor v, 0 S ke

&J«?eib(;)l:gjiéjnsl{»w}f
1: Mineral-vitamin premix contained Vit A, 500,000 IU; Vit D3, 100000 IU; Vit E, 100 mg; Ca, 190000 mg; P,
90000 mg; Na, 50000 mg; Mg, 19000 mg; Fe, 3000 mg; Cu, 300 mg; Mn, 2000 mg; Zn, 3000 mg; Co, 100 mg; I, 100

mg; Se, 1 mg and Antioxidant (B.H.T), 3000 mg per Kilogram.
2: In terms of Mcal/kg of dry matter.
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Table 2- Effects of experimental diets on body weight, voluntary intake of feed and digestible nutrients

P-value SEM Experimental diets# .zl slse La e
4 3 2 1 variables
é s z S O3
0287 231 30.55 31.25 30.67  31.52 (1548 Ol £ o83 035
Body weight (kg)
g Sl £ S olie O
0.304 0.29 12.99 13.22 13.03 13.30 (50 Sl § Sk 055
Metabolic weight (kg)
5 S E \_{,.l} a:L«
0.010 19.53 892° 821°¢ 9582 773¢ Gas 02 eS) L;fm
Dry matter intake (g/day)

(S 035 2 8 AS 53 0 5) (s St a3l
0.036 4.39 68.64° 62.12% 73.51°  58.11° Dry matter intake (g/ kg of metabolic
weight)
Gy % 05 ran Jasle
Organic matter intake (g/day)
(S 035 ¢ SIS 03 0 5) b e JT o3lo
Organic matter (g/kg of metabolic weight)
Gy 3 055 e 555 ok 55 53 kol U1
Neutral detergent fiber intake (g/day)
£S5 ShS 5 0)5) b pan L ey y 3 skl S
0.010 2.11 26.78"  25.50® 30.15°  22.93¢ R
Neutral detergent fiber intake (g/kg of
metabolic weight)

P rae an BB sdaa sl g sl
Amount of digestible nutrients consumed
Gos 22 p5) brae pmian JB K2 a3le
Digestible dry matter intake (g/day)
033 e SAS 25 Sran s JB S 0sle

0.010 1.43 47.33° 47.67° 51.10° 34.43° (S
Digestible dry matter intake (g/kg
metabolic weight)
e s JB el
0.010 17.04 591° 593" 633" 457° Gas 22 05
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#: 1: The ration contains wheat silage, 2: Wheat silage complete feed, 3 :The ration contains triticale silage, 4:
Triticale silage complete feed. , SEM: Standard error of means, P-Value: Level of Significant
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Table 3- Effects of experimental diets on digestibility of nutrients and metabolizable energy

Experimental diets” ilosl (glae

(A23) gy oS

P-value SEM . -
4 3 2 1 Digestibility (%)
Kis osle
0.004 176  73.70°  69.20°  69.50°  58.90° ’
Dry matter
Tosle
0.003  1.06  7020° 67.50° 71.40°  62.60° e
Organic matter
St ol T osle
0.025 138  69.40° 6630  66.20°  58.80° el
Organic matter/dry matter
o oy g J LUl
0.005  1.85  59.80° 56.60° 57.80°  49.30° S et 3 del S
Neutral detergent fiber
0.010 004 1123 10.80° 11.42°  10.02° (S5 sl £S5 02 ) ol 5 533

Metabolizable energy (Mj/kg DM)

A 5 et Jols ST D (Y ﬂd@ﬁM;w&jbaﬁ(vg(ﬁwh}ﬁgébfj%(v g(ﬁwj%ﬂéjl?aﬁ(\ s yles #

Solsgme Jle| o P-Valueds , Kl 551kl il il SEM

#: 1: The ration contains wheat silage, 2: Wheat silage complete feed, 3 :The ration contains triticale silage, 4:
Triticale silage complete feed. , SEM: Standard error of means, P-Value: Level of Significant
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Table 4- Effects of experimental diets on urine volume and its pH and microbial protein produced in the rumen

Experimental diets * _Le5T clae
P-value SEM P ST ST W
4 3 2 1 Variable
5 Gas 2 05 €l b3l oSk
0.389 68 798 93 790 867 Average of daily urine g/day)(
(ST 035 ¢80 L3 p S)als55 3l il
Average of daily urine
0.354 3.80 61 70 61 65 (g/kg of metabolic weight)
BIBE pH
0.389 0.06 8.85 8.87 8.66 8.76 i
pH urine

IS i Wlis, M8
Daily production of microbial protein
(g/day) 53, 5> (.}§
Sl 035 p 5SS 308
g/kg of metabolic weight
W5 Jousd JolS STy Pl (F S 5 Jood s (55 0 (F pS Joah JolS ST 5 s (¥ 0k Lo D (55l 0 () sl sl #
Solsgme Jle| o P-Valueds Sk 5510kl Sl il SEM

0.083  2.43 2847 25.10°  33.36°  30.66°

0.076  0.18 220 1.88° 2.56° 2.28%

#: 1: The ration contains wheat silage, 2: Wheat silage complete feed, 3 :The ration contains triticale silage, 4:
Triticale silage complete feed, SEM: Standard error of means, P-Value: Level of Significant
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