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Table 1. Components and chemical composition of experimental dietss (based on dry matter)
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Table 2. Chemical composition of untreated straw and trated straw with different levels of ammonia gas and moisture

(based on dry matter)

ADL

Poko (o2

ADF

NDF

RIS

Coby o Sligel 55

PB OnS9 Sedke

(32)3) (32,)

¥/vo0eT YY/a0PC ¥1/00°° VIS /¥R v/oa" Y -

¥/ac0e Yv/a0C £Y/a° y.be /0.2 yo/.5% q./a Y.
AT 920 ¥./vat sa/vaP YAIY® A/2a™ AA/D Yo Y

v/t ya/yyaP yq/ysd SAaPC vEIVOT q/s98" A5 Y.
F/ya%e YA/RO® FA/y-DC v-aP veIv.T ATy ALY -

v/ver Y5/yasd ¢ SVIvHdC vt W © A5 Y.

A y.! Fo/o? so/vad ya/yacde Vo /§y00€ A5 Yo v/
AT yade Yo/vad Yo /vaP 4 /a0cde Y+ /sA% q./s5 Y.

£102 YV/aPC FO/v0R YY/vaR ¥ /3PC AJAATS q./a -
AT va/val ¥v/aP £Y/vat ¥ /yoP \Y/P MY Y. y
¥/ac0e AATATN ¥ /v0% Y08 YAIVO® /¥ q./a0 Yo
¥/vaPcd Y¥/vate £1/va° so/0¢ ya/vaPed WA ¥ Y.

FoeT velva? a0 sa/vaP o F/YA! MIAS Sgons ol

NAYNY N Nia)) - /b0y - I¥VY - I¥5Y -/Y00 SEM
<ifeey <ofee) <ifeey <ofee) <ofee) <ifee) NRY p- value

daly cpl > Cosby g B maw blite S e i
Ol G S5y Sl ol aldie (P</+Y) 29y 0 size
S8l 35 (Sligel Jlis 4 K5 osle oS3l
h U ot (25 Sligel salp & ond ol il
S djlaee Jobre ) ol 5l s g 3l Jobuen
GBS Jl5> & )] SS9 (sloes S Sl b
g Canl ol b 13 Sgysl (sladusl syl slasige
hosd Gl samd i il slrog, S 8y Cawd
() ool Jolio on iz 5o oalidl ls)

PR ™ USL-’?"T 4]a.w|9; ol )J9J.wg<ua )I..\.Qn wlblf
2 aSJleys (DY) Conl oads sdalin 35,505 wld)lS
(F) Col ouis stalie ials ol wls )l S

)I-\i‘_ oilBl esl ()5 Sligel ol agh )
Lol Jde o i otml sdigd 3 Jebxe U iKY
Cugby daw I3l b ol wliel G g el 38l
Moigine g el S8 3)5 20> ¥ (dlojl 0g)5 p3 o
0955 > (Jy Mt el odingd )3 Joloual (i ke
VIO 05,5 3 g Huals cel B 5,5 aop ¥ Lol
Sl )3 Jelomel (& Jlade o gl AD (gl a9
Cugb)y GRIBl o B Gup Lo ¥ shilejl 09)5
P Cugby ghaw b 5 mew blie Bl ud ssalie

(P<+/+Y) 290 53 ime iolej]

Wbl (o hsine SMB gl aliio p& By b gt o sl (ke

4 Sligel p)5 ¥4) 595 Sligel b & 01l (3)58
AYY 5l olS NDF lade (oS s oole p,56kS™ o (4ljl
5,5l el (Sis ol pS5LS 0 £S5 VYN 4
NDF jlaie jzals 5 ble culi Ly s ADF e sy
S Bpmn Gl Y5 51 (S e Sbisd s 4
2 1Y) ool oss S5 B8 st by Slisel
& P gon b NDF s ialS 35 ol 5y
F) ol 05 oanliin ol 53,8 Slisel JLi>
Gl bl el bl ol 3 008 Slisel
ADF jlide (p S 035 oS ADF Jlude o (55l sze
ol sl 008 (Sbisel 5 09 Jgere o8 4 3leie
3o VIO S s I3l 5 (P<+1)) 4335 ol s
ol 5 Ao ¥ e ) 5 45 ADF e Lilsbl el
ol el jmeS a o Jlade g as alS il lade
sy duo)d Y/ e

ord Up))5 pAS oS 13,5 Slisel 5 Sl o) ailie
SIS el o8 Sisel 55 SIS S > (B) e
OIS e sl sl 02 ] 53 s pac b ADF
o5 L (M) gy oS 08 Sbisel Jbis 4 & oud
Gui > g <l inlS ADF o NDF e « (YA)piS
o35 (Sligel 36 o ADF s oS o [b))55 aolie
Slo yuss 90 ADF 4 ialS NDF L (YY) 8,55 )8
(%)

Slosel J> 4 s son jlade (1alS (3dos ol
LiolS ol 8 s il b g 03,5 sanlis oS 3,8

1- ADL


http://dx.doi.org/10.52547/rap.13.37.95
https://dor.isc.ac/dor/20.1001.1.22518622.1401.13.37.11.1
http://rap.sanru.ac.ir/article-1-1272-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-07-04 ]

[ DOR: 20.1001.1.22518622.1401.13.37.11.1 ]

[ DOI: 10.52547/rap.13.37.95 ]

aq

Sl e oo 03031 5 (g9 (Ll Lo ple

dw g dopd Ve Cugby b uSL:syaT o8 a4 sl (Sis
Slisel 05,5 0 wan ol S 5 05 5 a0y
2 o Slogal o5 09,5 3 39 Cagboy (o o5 4 (3lae
Cel Ao d YO 4 Yl cugby ]38l casyd 93 55 adaw
Y0 J Cogoy Sl S 05 i oblB b ine 9
ol 255 ol s Culbld 3 (6 bxe pusd Mo Ve @
4w 5 Y/0 ‘;byj oS (sloog,S j0 (gyeS il bl
Cugloy jlade 3l aS dusy oo Hlad & 0 odaliio 515w
gk 3l G ol e Sl g 5 35 (Sligel o o
P &S e cwl odgr ge Ginlejl pl 40 el edlaiwl I8
SoslS oin SllB oy To g YD cugb, gohe
Ly s sme W3] 515 Caliso gglaw b o Sligal

2l uLM;

VW 50l IV o)l /padjon J o Cladgs sloatngh

cel gy oS 0,5 Slisel &S ob s cldlles (YY)
all oiomen () A Oi ADL 5 Klw e ials
oS ADL jlide yuss (:J.C-L[ Libls U::;gl)"él ol gl
(VF) ol oads samlio ()] (0,8 (Slisel Jlid & oM
2 Gre puss A 5 olS S USL.JiJ_dS ol oyl
(Y) 2,55 sbw! ol ADL Hlage
XV o CulslB g 43,5 ‘;l,ygoi Ol 3l

2 Caghy 5 3 ilin oo b (25 (Sisel 3 el
ROV R i PREN

ooy o 5 6 cobaw i o o8 Sisd
odlo puad Culild o YL g A ] pean cllild dgus cels

ol§ LA" odlo 9 Sid odlo ﬂ,..a.b u...l.:l.‘? » w}‘o) 9 db?‘ci )lf walises C?]aw l; ol§ d)}i Ja.c ).AJ[J_Y’ J5J>
Table 3. The effect of straw treatment with different levels of ammonia gas and moisture on the digestibility of dry

matter and organic matter of straw
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Table 4. The effect of ammonia-treated straw on dry matter intake, daily weight gains and feed conversion ratio

throughout the experimental period
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Table 5. The effect of ammonia-treated straw on dry matter intake, daily weight gains and feed conversion ratio of

calves by experimental months

p- value SEM [ olo l")l{% ol Pow ol £9d ol J5\ olo 3)199
<ef+) WA V+/Y0 /o AN /A Sgene oS Sz ol
AN . . a i &ligy (b ypao
VD V-/A ) /o A Sligel ol (- 5555)
<o/ Y VoY V¥V VY4 VYYP \/bd Jsoxe oS alig gy il
e V/EA /Yy y/-y2 \/YY Sbigal oS (p,SokS)
<efe) oA v/gs? 5S Y/AY? /A2 /3 Jgams olS s ps
/f.P #/yaP v/vaP ¥/55P alss Sligal oS Sy

2 Sgel o (gl oy aiysn Sals a5l cpl i
Caol 00 L)“’)‘)f d)‘ﬁ)’ Lglnm); Jrl ‘_;lw oS lJ MLQ.A
o |y (Slisal o5 o 013 I imen (Y0)
5,8 cpluida ladual oy 15 &) M 1l JolS
o i g il awsl Wl o Slee p e il aSi) g0
(F)8l, ol sl ol b iy SIS
2 Sligel o8 I oalitw] pdaw il b a8 ol o
b pioren A .\M%& Jol> (g puin oolasBl Cojo 0
yams > Sligel sty S16) e ooy 65 15
el o lgicoe lga > ol (8) 4l xSk
¥2) sl Lastsel 1y awlyd ol

al)l 5355 Sbigel olabl abpo 5yl sl alady,
d]).g o)5| Croud &S Cowl o gy Jlio d]).g L] 03
St | 05luS p)SolS 55 Cuad Sl s 8 Slogel
ke dlgo ggeme Caed 03 (B > (VF) 8l pide
05 o duslie wgio CoaS b ladgle L Sligel o8
(A

Al go I g ST s il 2 By b i o slanSke

oy 3 Sligel ol Gopuno & 35 3gmg 55 SLEI5S
359 Ll 0 ST cely Jsaxo ol | duglio 55 Lapls
S5 s o 4 (18) 425 S Jp1s a3 lnpl
A5 ilise Jelge p36 5 0y > ) )0 0g2u
g op Ul plo Gpae ghaw (5 Sbigel by,
S Jin sy 331 ale] 2,90 pl 4 bgye e
&) 09l b (Sbigel Jpame 93 auslio ) & ol o
B L eas Sbigel oS (o> aw) Sligel 55 b (ao)
L5 pld 055 59 3, Sdes 13 (ghoyd A gy sl Sligal
- . - '(V)
0355 Sligal 5oLl 20

9 Jals 05; 2 oslaiwl d)90 ‘_ngb).f? Lg.)l.«a.d‘ )
el Sligel oS 5l oslatul sl ool & Jgan 13 inlej]
P52 53 Jby WV lie 4 opa Cad ialS
2 ly e S ol Jlde 4 dng L o9 WS
Cod o oalojl g dald 09)5 93 (hjg (BN pS5kS
(ohilojl 095 )3 (i LRl p)SkS a sl Sl
cdl ials b, VEFAY


http://dx.doi.org/10.52547/rap.13.37.95
https://dor.isc.ac/dor/20.1001.1.22518622.1401.13.37.11.1
http://rap.sanru.ac.ir/article-1-1272-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-07-04 ]

[ DOR: 20.1001.1.22518622.1401.13.37.11.1 ]

[ DOI: 10.52547/rap.13.37.95 ]

S e o 03] 5 ($3gmma el Lo le

V¥ Sl slodllogs 435 35 Sligal S5 L ord (59l Jae paiS ol ghydis (35)) (o)

(-4 Jlo) ndllogS 5 ialssl aism g inlojl (sloo s oo =5 Jgan
Table 6. Price of experimental diets and cost of weight gain of calves (2020-21)
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Extended Abstract

Introduction and Objective: Processing of agricultural by-products for animal feed can
upgrade the supply of animal feed without increasing the current production and only by
improving productivity via enhancing energy efficiency and maintaining it in the food supply
chain, and at the same time, diminish the concerns of waste mana%ement, food security,
resource constraints, and environmental protection. As a result, human and livestock
competition for food make less and feed prices cut.

Material and Methods: This experiment was performed to determine the optimal method of

ammoniation of wheat straw with anhydrous ammonia (ammonia gas) including the effect of
increasing the amount of moisture and the amount of gas used for ammoniation and
investigating the effects of replacing ammoniated straw with straw in the diet of fattening calves
in two stages. In the first stage, ammoniation of the wheat straw using four levels of moisture (0,
20, 25, and 30%) and four levels of ammonia gas (0, 2, 2.5, and 3%) was performed in a
factorial experiment and the chemical composition and digestibility of the samples were
determined and compared. In the second stage, in order to investigate the effects of usin

ammoniated straw in the diet of fattening calves, 24 Simmental fattening calves with an initia
weight of 356 + 15 were divided into control and experimental groups. In the experimental
group, NH3-treated straw which was processed using 3% ammonia gas whith 30% moisture in
straw, replaced untreated straw in the control group. Dry matter consumption and daily weight
gain, feed conversion ratio, and weight gain cost of calves were studied for five months and
compared between the two groups.

Results: Ammoniation of straw did not cause significant changes in the amount of organic

matter and ash. The percentage of straw crude protein as a result of ammoniation increased up
to 2.7 times and with increasing ammonia level and moisture content, the amount of crude
protein showed a tendency to increase. Ammoniation caused a significant difference in the
amount of NDF, ADF, hemicellulose, and ADL in straw, and the digestibility of dry matter and
organic matter was also improved. Daily dry matter intake increased in the experimental group
(p<0.01) and the daily weight gain and mean weight at the end of the experiment period were
significantly higher in the experimental group (p<0.01). The feed conversion ratio showed a
significant improvement in the experimental group (p<0.01) and the use of ammoniated straw
treated with 3% ammonia gas and 30% moisture reduced the ration price and feed cost per
kilogram of livestock weight gain.

Conclusion: Treating wheat straw with anhydrous ammonia (ammonia gas) is a simple, fast,
and effective way to process straw and increase its nutritional value and di?estibility for
Iiveﬁtogk, a(;]d its economic efficiency depends on the availability and price of gas and the
method used.
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