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Background and Objectives: Nowadays, agricultural wastes that have
high value and are also available are used by livestock farmers who are
aware of their nutritional value. These wastes are sometimes used as the
main part of animal feed without any changes and sometimes in a
processed form. In the production and processing of livestock and
agricultural products, there are a large amount of plant residues, crop
residues and by-products with acceptable nutritional value for animal feed,
which is mostly due to the lack of a proper structure and insufficient
information from the farmers. These wastes are traditionally used by
livestock farmers without changing the method, which is needed according
to the conditions, new ideas for using agricultural wastes in preparing a
nutritional program. Pea plant is cultivated in Golestan province to produce
green seeds for human nutrition and for canning and fresh consumption.
Post-harvest by-products include the green seedless stalk, leaves, and pods.
Harvesting is usually done 5-7 days after flowering, and since pod
development is rapid, the operation can be done every day (Richard Ebesu,
2004). Seif Duati et al (2017) reported the chemical composition of green
pea pods as 10.03% for raw cultivation, 40.31% for neutral detergent
insoluble fiber, and 8.05% for ash. This study aimed to investigat the effect
of using different nutrients on the chemical composition, fermentation
properties, gas production parameters and in vitro digestibility of pea pod
silage.

Materials and Methods: Pea pods were prepared after deseeding and
chopped into pieces of about 3-4 cm by a chopper and manually
compressed and ensiled in plastic bags in a completely randomized design
(four treatments and three replications). Representative of pea pods sample
was packed manually, in triplicate into plastic bags. The filled silos were
stored at ambient temperature and allowed to ensile for 45 days. The
experimental treatments included: 1) pea pod silage + wheat straw, 2) pea
pod silage + wheat straw + molasses, 3) pea pod silage + barley flour, 4)
pea pod silage + Dried Citrus Pulp. After the specified ensiling time, the
silos were opened and the samples were mixed and dried in an oven at 60
°C for 48 hours. After designated ensiling times, silos were opened and the
ensiled forage was mixed thoroughly and then were dried at a 60°C in an
oven for 48 h and then ground to pass through a 2 mm screen for later
analysis. The chemical composition of the samples was determined using
standard methods. To estimate the gas production parameters, the gas
production test and in vitro digestibility were used using the batch culture
method.

Results: Results showed that there were significant differences among




treatments on NDF, CP and pH (P>0.05). Enzyme-treated silages had
lowest NDF content (46.50%) compared with other treatments (P<0.05).
The lowest pH was related to treatment containing molasses. Silage treated
with organic acid improved aerobic stability, significantly. There were
significant differences among treatments on gas production parameters
(P<0.05) and molasses and enzyme treated pea silage had highest and
lowest gas production potential than others (199.1 and 183.3 ml/g DM,
respectively). Results showed that there were no significant differences
among treatments on DMD and partitioning factor (P>0.05). Organic acid-
treated silages had lowest effect on DMD and OMD compared with other
treatments (P<0.05). Silage treated with barley flour had the highest
amount of microbial protein produced (188.86 mg) and microbial protein
synthesis efficiency (0.551).

Conclusion: Agricultural waste, particularly pea pods abundantly found in
Golestan province, holds significant potential for use as animal feed. This
study demonstrated that by incorporating nutritional supplements such as
barley flour and citrus pulp into pea pod silage, its nutritional value can be
significantly enhanced.

Cite this article: . (2026). The effect of different
additives (nutrients, moisture absorption) on chemical composition, gas production and
digestibility of pea pod silage. Journal of Ruminant Research, 13(4),

© The Author(s) d

Publisher: Gorgan University of Agricultural Sciences and Natural Resources




QUM)'N )é v;bs}g
YrEo-£Y) i ule LS
YrEo-£Yor ;g sl LU

;/ Bt
Y 2
r':’v‘ A e ed-=l

(w5 39 (050 1 AL g Gdio 3130) o sla 38991 pili
(55 B S o 2 D 3 55 5 5lo it

Tk 65 desay 55T (g, 3155 T lea S Sl sl 0 Slas, e

oS S WKl (ad cbe s sl IS pols p e 05,5 bkl 5 Ll s L85 sl b )8 st gal il

Javad_bayat@yah00.com :J sis st 55

54& e ledbl
5 Kwa &Yb L};"\J.c- JZ:))\ &5‘)'3 Y L;)')jl.is CJ[JU”LD )‘ 6‘7’” °j);‘\ HEERVY 3 4.5.31'.4 rallis Cf

355 dsls eI Laol G0 (5550 518 Mty Jaw s Al o o s 53 (e
Gusl p Syt Sl F s i sl DUl S Sl ol S s )3 eslizad
N s (5313 5 Mg dnTd 55 s e eslinal ols S|yt Lol Jio Ol ypeas ol
L ol slaos sl b 5 Jpams (sladilomy (AL (SLLE 31 3L sl «55,5LES 5 als
Sl sy pdee s a2 oS 3505 3 pls St sl Jsd LB e 35
ol S Al S 8 a5 e O 51 0Ll e g el 0355 S 5 il
LS e Ol eslinal ) 5e (6 ks S8 Dok Osppls by f Do Sluls
el 4 53 S5uslaS Dlals 5l 05 S eslital Cgr L Glaedil il b g e S L oS
S SR VR P WA S R LU L | O BTV IR S S PP W IR (PO P
Sl A o slmes sl s o CuiS 650 b yan 5 5 S a5 Sl 4des Slaal
535 0=V Ygame O s a3l o o 4l 51 (gole OBV 5 S il Juld coils
335 o Atln m e O GO ann s 4l @ a5 b 5 a8 S s (AU Sl in
5 e 355 O e oS 5 laddllae s sl plail 1y il e Ol 8
OF St 5 do s 807 (ot oy 5 53 Jslomsl BUI (s 5 VY el o8y sl
a3l 5l eslial 8l o canlllae ol plnil 5 CBia L dis S 5058 o3 ARO I
Skl 5 5 A 5 glaaminl b (g s Sls part (pland S 5 il (ke 3l

g S OGNS Dl 505 r

Yot spi Dl 4 by b gl Sl Sl e (58 Oty 5 30
Sl 53 G5 a5 Jlas D) ol SlS b B 53 555 (6 5l
5 M LT sl 3 ey (slo gl E S 5 03,38 ps Oy Sl
WlS + (K50 e e (V ol iolosl lasles s showe 55,580 e gl
Pl (€ gz 2,14 (K558 BN s (F (o + 008 + (S8 550 3E Dl (¥

S sl (038 sl cpms Olo3 OAE (6o Sl e . n g DS o s + S b 5 DS

s — ke LelS Wlie

VETIY/Y s

VECE/OA s e
VEENE B b

(S slaelly
ot S 5
2 e Pl
Siaslis oluls

S8 s sl b

SO s okl




Sis celw EA QJ._A‘L..;);TJAA\JSTJ“JLWA;.-):'V ‘_;L»::);}Ja}l;'uv.al.,l.mu'}u'j
3ol s aite an A s bl (gla Es; Sl eslized b ek gas plend oS 5 S
Mw&j))\fuajﬂv_m%léjjlf@};Q}A)'T)'l)'lf.xcjjséuw\)é

L eslanad

P oot oS5 il mne SU e sla o553l 45 sls 0L il slaadly
il sl SlS e i 5 g 5T a5l sl eslinal L(P</e0) iy S bs s SO
S5 can BB (s 3lpe IS ¢ ey 55 55 Jhonels SUIL ZalS 5 ol s e
s a0 sl e Ss PH Jliis cp Sl s A, el o550 s as s alls
3pms Gols ame Ol 58 5 gle mel il L ) b jles w3 J(P</00) 1 sualis
S 0 iy Sl o VL LS e adlis Sogl ghils slas 5 (P<e/v0) il
e e BB (5331 e (T esle van Sl do s o VL Ll | (R e £YANY)
oAV 2 s 30 s s Jlas 4 by e i oB S o sladnd il
DS o I 5 g 35T Gl lasless & by e JTosle 5 it asle pan bl e
— e VMAD) sla il 5 o5 ,See 085 Jle o 5V0 g 55T glls Sles (P<e/00) 5

Csls \‘) ('/00\)&)‘)&.&- J;J)fﬁwgfhév)bj(f.)g

Sl gy 4 OldS Ol 3 oS (K553 555 VS o5 4 (S50l Slals (g S amt
Ly 48 sls 0l aadllas oyl )l pls ST 5 Ol e 4y oaliad (g gV Jeily o555 00
Olss s S350 S Pl 6 DS o Al 5 5 55T il (ke (gl JaSe 03553
Sl esli aS sls DL ol (S ) sbar oo 350 513 im0 sk 4 L) of ghe a5l
S 02 e A8 s RIB pls STh s (hse e e sk 4 Lls e b JeSe

AL el 485 slawy pa LAl 5 (6355liS Dl ) g eslinl

ke 3 g) s gla s g3l 3G .(V608)

52 iy (K0 5 e Pl edn SollB 5 58 5 Tl 5 pland S (b ) 3l
GNY OBS goins

stz

Qgﬁﬁchﬂjd))jwr}b AK.J:.J\Q j,.ib




ol 5 [ ert (da5b 1 asdle g (o Blg) Lilieo sl 329381 53T

Spohol 55 53 OJs A0 s CaS U5 Jdow
ol i ol s ey e s
do s 0+—00 S 9> &f;}s:ﬁu e cbhu.;:)‘jf
Aoy \Y—\o L;\)l.h_g o3l (’Eg_;ﬁ b oL:f JS L})j
EAOV el 5y Ao s VA0 (i osle
f_Y’—OY ‘f:";- oxg.)_@ DL J}LNL_: UL_:)\ cu)h
Yi—Y1 c&-/\:_w‘ o.,\;.i}_.iv B Jjbu:L; g_ﬁl_:j\ doyd
sBakshi) el o8I ao s /A8 5 3l Aoy
o (YY) LK 5 Seifdavati (Y411 O
}L;J}ed;g')ﬁijs leml_’t_él_:‘hrbdgjjﬂ
Ao 5 8/ Do Y s s |, B ausls
j'..._..ujo.,\:_.w) asls L):'S)J'J "\'—’J;‘J:d)l; M)J
C,_;.L..'Gje.))_: J\_..p))\d\ B \A/A g,‘_:;f“u))z-.’
il Ao )3 VVA 5 0MO 5 5 ey Of pan
YYY sl K s S oLS (Yr e+ Duhan)
e crL.}- U""“;)J_i Jdo s 1o/ (Sis enbe Loy
J«@)J AN cd.l.:.w‘ oJ&i_}».iJ DL lemb dL:.“ M)J
NG N,..LSM)J V/YE }JL.\._'%

Sy Sl sla 23, U‘U_:("e'dj\
oS f ol 5 il al e g il b 4 %S
mla 5553 Y0¥ O, 5 Valizadeh) s ls
> 4t Lg\ﬁJzJJT)QlTSJ.A Jl gww oS ke
il s e T gl S e o iS
o); )l_@;; L Jb_a U‘i‘ .l.aj.\l‘jn oalai! 6)[§J~.:Ld
(Slamdas la o580 1l i o giuaid Sl
9 C»—r).]é) L;l_au.)l;- (PR L;Lﬁo.\_...s;,<ij>ﬁ
QLS s MceDonald) s slasd iScailas
L Ul e bl ol ale lacsils 51.189)

S (S s sk Ol A5 5l icsb JRals

EVRT

=15 03 g5 Shyss Ol bl b o
9ol 03] eSS S Osdes YY/0 35> 54 S
els Sl 5 Ogdas VO 550 Vs 05 2 50l
@l_'.,a S g eslinad ol sl o5 50 G)b'- 3l b
5 Sl Glash) o s 55 Shs—=
slaasls laadles) (65,588 ol slaes sl b
eal (o 5 o AW oo L (B
s Rezvani Moghaddam) <.l a_sb Ol 5s
(Yoo O Sea 5 Maldar <Y+ ¢ Koocheki
b e 5 $osiS Glakiley (S 5ba
J s Sl 5l s 45 dien (g3lpn ol
5 LS s sl s celys qolisl 5 Lol
oS et Al e el Sl e B el
oalS >0 ‘fb Glasdss glasls 5l sy
Sandoval Castro) L5 55 Jeseecan 5 &l bl
Sy 3 s (Yoo} (NRC Yer oL San g
Sl an (SKals 2alS 5 lnl anw s Giss
s ol L S Ll (s S5 i pls Shps
Oblals gl ,— L;uk_> sladS e 5l ol
=S 5 3l s SleMb! L;_L:?.wb 5 Llalisl
Sos—i L0l Gl das a5l 5 pler—a
(1AV4 (L 30l 5 Orskov) el bl

olals alex 31 (Pisum sativum) S ss, 50
Bla s 5 e ol S ol 4 S 0314l
35 gyl by S (lpn 3 olS L e 0y
Gt Yot 550 >) v sze S50 L bl s 5
L o) sl Gl g 0 sd 0 CiS s s
s ol gl S QLS Dlal )3 o e (O
Hosseini <14V 01, Kas s Summerfield) »s S
52 S oniS s e (VoY OLSes
33 o= W Lagie s Slas b SSa VYo r 50 kS
5 (Yoot OIS s Mokhtarpour) ol jLsSs



\i#i ci b)w‘\‘ﬂa)sg‘ggwﬂ . )3w-§’5)4

3 Sl (2L sk 5l e LS bl
Al (6515 a0 gad 0l e 03l a dwb

00 PH oo Sl i ploed S 5 5 PH (e
5o S b ylse olSws 53 1y Daw 4505 5l S
S By s S BB O ke T A L 00
Sl o b1 OF dholidly di o33 oa Sl
PH 3y b o Jols 15 oslas 503 S Olo
(Metrohm, Model 691) , e pH oKz L J sl
L Laaspod SUgel 055,58 Oljee - (5 S o3l
s Broderik) o JSsoa - |5 Gy, 5l eslan
e g Sl s 3l eslial b5 (VAL Kung
Wz 5 Js-b L (Biochrom Libera- S22 Jus)
Vo5 L D Gl gl S (g xS0l a5t
Laol plowd LS 5 5 Lues ol (g2 Jus
O am S g e g (S el Jol
Sl 0y 5 53 J el LI 5 (Y24 0) AOAC
Do e ey s 5o bl SN
L g ~Seslasl (144Y) Ol Kes 5 Van Soest
51 (TDN) a5 (gl sl S uslis
(NEg) i, Lallst 5,50 5 (NED) as,ed Lalls
NRC) 1 amuloes (3lgiig SVslee 51 eslizal L
sMalick (25, a0 S s slie (o)
sChang a5, lol 5 adss o (V4AL) Singh
Sy ool o OlaeST T 5 (YY) oL Kan
A5 S ausle (Yoo v ) Bucar  Burits

Sl 1ALl 55 58 W5 g S50l
O LCen 5 Menke slg_iy b 58 A5 0505
S ) S mle ((14V9)

sla iz (p@L:s YEE£/0) GVIs 315 Hlad gcd
Ao 4 diS sl 5l S 5 sl il
0313 558 b aaSd mle iy )3 S LS))T@".'
Loobeg S s s o s Jlie a5 4 Sl S

BERCHI PV T SO - SN WAPESST (L QPN

ol Sl Co g Sl (S oS 31 eslizal 4 S
Jgmams Cilsp a5 L2 8 lodis
g L B sy gl Biae (S0 50
b ) s wlias O pae UGl pde 5 OF 5L o
Byl b 8,5 5o b5 O e sl o
Sl (SAOL) Sudls  Oley 55 OldS Olisl (g 5
GESS 05t g Ao o i 4 (ot 5 O3
035 VL s o b 51l e O 035 sk
s 5l e Bl b sl OT el 55
S Ll (6 e Slosas b (650 4
o Gl ol el Ga A g Al ol e
Lol 5 03 s JHB ol ol s Sl ealinad
e 31 5 LS e A Dl olS ile 4s 5
Slaazal b 5 Pl pza B plad S S

Dy (N sle S A5

W dg; 9 dlge

Sl 5 &l g
o talesl 5o Shass nl i3l 5 4 ged g
Slals s plnil gslS 48 WSSl pls apdis
38 AS Ol g Sl 150 51 (G b3 5
V=¥ osd ol 4l b 5 ool &
DS a3 sdE s abule E 3 S e Sl
03l wd S Sl glaans s
P (O 1ol a3l glajles s sl
OO P (Y ((04:00) oS + S o 550 e
o3e Lo ;3 0) Wls Sasshl + oS + SO hs s
V) s 3T (S5 s BN Dl (7 (i
+ S h s O Pl (8 (it o3l Lo s
o el lashn iy (DS e oS
£0 Dda 53 5 BUI slos 55 5 s SlS Szt
Ol Odmd (6 s 51 oy B3 (5SS 50

L laas ad 5 3 bashow s o (6l 0l pns



ol 5 [ ert (da5b 1 asdle g (o Blg) Lilieo sl 329381 53T

++/+OVECP++/+++ Y4CF
ME-= Y/++Y+/\¥\GP

SCFA= +/+YYY GP++/++£Y0
Sl YE gl eddpmonal g5 55 on> GP
OMD (Lt osla ¢, S Lo Yoo 2l L)
eobe p S5hS o 0 5) (ool an LG
e o SyLS e ) ol zosSke Ash (o
KB (55,31 IME (4o 3) plot s 5 1CP (St
SCFA (S ssle p S S 2 U5 1K) ) i

Sl i3 ol sS sl
L0 Bl i o pman B (g S0
ol il glalas das Sl (g Sesll
s Theodorouet) 1> S el ds © S By
5 e Bl g s, (0888 O Saa
s Ogasl 3wl illae aneSs &b &)}T@’f
5> 4S5 Sl ol L s bl s esls 55 58
NS o s eman S s il
5y dged a5l e S a0 lidid gladls
Sl 5 (o sae Gl bl Sl ) Je 00
=) 5 i Bl e V) T
S s S Lol dby o Joh 4 (esls b
oS ol o Sl adls elad ccsle T8 38
S e Jlad DA U E sl ek ol
23 25 ge Gk gas 3 S Jie 2 (g5l b
5ol dlo (o e el Sl eslinal b odls e
3l S e @La 36 51 oS R Ol e
Sl gimn A (¢ Sl a5l mle 5L PH of
0353 3 0dd ol e Iy m el ii o an
Laojs S o3l JUasl el (555 I3 5l glaess S
a3 Wl am s b Ol s celu $A S
—p S bl e U esls ) 501 S Sl
Gl Glreis ;S e dd S duloe (o 00

l_!a)_,j).) C,&L_w-\CJ.X_AM a.l.;...rr..,a.ﬁﬁdl.;}?m

abgle o3 Ve ol o L (NS e
Ao n T 5 (Sl sl s 53 Dl 5 4 )
(oo 5 s ey o5 S () o LS
JLCE P U P I [PPSO I HE WPV P
Yo Laas ges 3l S o3l pr;L:A Yoo lode
OV cd) 4asd mle 5 3L bl 2 s
L Laol s 5 ol iy ladiad slags s 5o
MelS s S 2z 5 (S o Sl ool
AV e egad a3 YA (gles 55 5wty
S s ey it el el
ey laied Iy ¥ anaSs wbo Lt b ssind 5
sl bl 5l I e T bl 5 (S 4 g0l
a8 ks dals Olpea (o siae Gli 5 4SS
S AaSles 58 il o Ll i sll 6l Al
(IS s 3l e 5 A Gy adls 2
A g a3 YA Sl Lo S O plas
A S S WOt SR WA WA LY o A el
S el AT 5 VY A FTYE AY A
>)ﬂj_3 Al dale et O 4 (sl SO
SAS Jl5sle 5 5l eslial L 58 a5 (slaaznl b
s0rskov e & alaly 5l sk p s A el
A eslaza! (Y4V4) McDonald
P=b (1-e)

tob) 38 Wy > P8 Wy & b C
S D 05l ST Ole s Dde T ezl oy g
ko e BB S Sl eddad 5

adsles Jlosle L o ol S O o gladl
Sy b (T esle wan Sl (Ve ) Makkar
e plie LB (5550 5 (V4V4) OLKes sMenke
035 o35 (V4AA) Steingass 5 Menke s, b

OMD= \¢/AA+ +/AA GP ++/80 CP + +/+10Ash



\i#i ci b)w‘\‘ﬂa)sg‘ggwﬂ . )3w-§’5)4

o 3 )3 sloeel SUII 5 i oy o 5o J gl
2> S o dli 5 s 35T Ll lasles 3 (s
ssban et olS 508 b bl b ans i
Ol 53 pH e ((P<v/00) 55 500l (g)ls g
A 05580 54 Jldie o Soml s 51 glls
RORIRUE) 3 I RVICINC SR W R CRCA K g
A5 alde VL LS e B Ll slas
Cls 1y olanS| w5l lais Sl s s
s Seifdavati L yon anlllas ) s (P<2/20)
(Vo) i esls Jlaas L 51 (YY) 0L Ken
Sldlae b s e Jo)lS it osle Hlis g
Vo Y sl o) K5 5550 S ¢l
Bakshi «¥+17 01 )Les 5 Bakshi) Al o Ao s
<Y+ \Y Bakshi s Wadhwa ¢Y+\Y Wadhwa
(Y 0L sWadhwa

(deo 3 YO /NY) oS 035380 L St asle Sl
(o5 YMVY) s 35T (Ao 3 YA/TY) oDl + oIS
ol Silsl (dew s YVAY) SlS e dls
Sl osle lie b 51 i3l glasles i
osliial (Jl= ol b e lBI 55y (g5l sme DL
St osle ldde il 5hl Cel gdan sla Ssy380 3
Pl S 4 Sl Sliosse e 4 O
ey (gl Kt esle Ogllae ausls AL 0 s
Al g o3 VO BYO o ot kS L g ke
Sl 555 sdn (O M5 e SV b
Sybise s 53 (S sy ol a5 Sk
sMcDonald ¢«v++\ Ol s 5 Bouriako)
Stz osle il o Sl 4 .(144) (OSs
e 5l il by O3l slse gl sl
A ol i sle

Vi S hasss o) ONLE 5 Sl e
Dlie 3l 28 Ay VY syl 4 S 35 Aoy

s Seifdavati L 5 (Ao ,5 A2 0) sl )18

LS ol el Sl 3 :\dedlm a5 08+ gles
s s slpe bt SISk,
A esls oon Sl s 5 baoss S 5 250
<ot (GP2) 58 Sy o33 .08 8 &5
O gl sl sl YE 51y 0l 20 5 5 o
delee (Df) s 0l 4 eole SlAie s
dwles T (YooY O, 5 Getachew) o

a Isles ot RPN PR -
esla_l (144V) Becker , Blummel oo__sslgiy
s S

(p S o) (235 o355 4355 MCP = GP x (PF - Y/Y)
el YE Oles 3 edid) 5 58 2 e GP
—2n 03l p S e Dy g0 4 o SSE Jule PR
Sl 53 5 58 a e o (Al el
Becker s Blummel) 13 a4 les Ol Sl YE
144y

WalS b B s a5l pmer slsesls
SAS (4/)) s Ll Sydle 3 3l esliul b gl
glie A S el I GLM sy, 5 (Y00
s mme Ml Bl 05T SaS 4 La Sl
A fl};..s\ (LSD)

S5 it e a g 3l szl 3G
S ol s (K50 56 e e o bandd
S5 ke il a3 5l eslinal G
OLE Y dodr > (K505 O Dl plend
Lol (o 4S 313 0L b ol o o3l
35 Gl gme el i esle a1 il
Gl slas 5 (Il esls luis (P>1/00) il
Ghls Slad 53 5 (V) 5ol LS e Al
o5 slke o VL s (A8/79) p NL s )]
LI e dd sdalie s 351 Ghls [l s =



ol 5 [ ert (da5b 1 asdle g (o Blg) Lilieo sl 329381 53T

035 45 0dd S5 wbie pamy )3 el el 518
Kavian) s -3 oo ot (S5 Rl oo e
 Lettemae Y44+ [Kennedy Y+ +0 (O,L_Saa
Phllip) j.ieds & oS Jb=)5 ((14A0 Ol Ken
O s Aes el o b (V44 Ol
ool —S 1, (0448 Kennedy 5 Moore) e
45 «(V44¢) Kennedy s Moore Cu Gollas . Llos 505
Sl ials sl ool 035580 5 ol bl
o s M 53 RS s S Dl (55
SMde 5 Cnl b (6 sl 03,5 gl e o
A2l Dslite LIS oo sl Ll a5 L Al
G S sk 53 Sl (Sn o 22K
V00 Ol ) opfis Saes o Lol 4
(143 O, Kaa s McDonald) das Jials Lo s
GBLJ 5 e edg s b 5 el SUI slie
slas 53 L amslas 5o gl oy 5 53 Jloeel
et 35 5 5050 e Y bian 5 s
polias (YY) o, LKs 5 Seifdavati .55 5V
53 el OUIN 5 2 oy 5l 55 Jploeel SUI
a1y (KB e 03B OB 3 kel 0y 5
SNSRI VA USPIRW ST XV g B
o=l 025 YU s o8 4 oo g2 U S
e r ol + oS 5 olS iy slaslas s slie
ot ek s 53 Jloesls SUI olis 055 YL s
ek oS Sl ol 5 s sl SN
Gl e Shoys OV b EA aals (Jl opl bl e
Gl ol o158 50 ot el s 3 Jsloeel U
Bakshi s Wadhwa ¢¥«\1 Ol <aa 5 Bakshi)
s Wadhwa ¢¥+\Y Wadhwa , Bakshi ¢Y+«\Y
S Sl s L a5 L (Y 018
35 Slaslad 53 gl oo 5 53 Jslels
(P</v0) sl DLz |y (guls mme Dl ioles]
LS e s 5 paS 5T (sla a5l 5 eslinad

o bled sled s e cpl s (Y4IV) 0L
L ogomen 48 5l OLES il g 550 ghls Jlas 5>
035380 b aS 50 (Y2 YY) O, Kan 5 Ayubifar o
il 5 i esle Jlie s 5,1 5 etk
s Hedayati poor «sJlas 5 sls glis fals
Sl sl Eslole ml 31 (YY) o, 15s
osls s 0 Yanst oS 1 Sl 5 i osle
aalas js . cnlosg O 3 YL Sl 5 S
30 sk sheslid (Y40 0L, 5 Barzamini
e S e 4 6l SLS o Al Ao )
S jlaie j3 (gdp ;s 0 5 Y/0 ldl el
T [V S PPN S W] P R N PR
55 Js Al 658 o ol Sl IS 53 S s
03 1S oslizal Sal 31 03 St al 53 a5 6l
il e Vo SLS e a s 2 oS lu e
Fern"andez-Carmona s Mart'inez-Pascual)
L(VAA-
VU (S 53550 s DS ol 55 Sl
Sle 31 SNV o N asd = 4 S 5 sy
(¥40) OlLSan 5 Sl law g ol 55158
a3 Pl sy Sl Il ol b il s
055 eals OlS e dl 5 Dl + oS S 0558
2l Ol Sl s ys Vs gl s 351 hls e
= B sl slasbs G 0 s e 2
G255 e G 035 Sl o5 s e OLES
b Lanslas 5o 1) pls 055 5 jlade oS Lol on
03958 L o Jl- ol ccal ol als iy s jlags
do s YV g0 £ Dl pp eSS e o
il Il an by el iy 1 e s 5B
Al e e 035381 a5 5 des s Sl
by s ol s Ao o 03 VL 4
e sl o (Yoo O, 5 Baytok) sl

o3l e plpl a1 oy e



\i#i ci b)w‘\‘ﬂa)sg‘ggwﬂ . )3w-§’5)4

L ad oS il S o W8 Lyls Lo 1, pH
o=l ede 5 (YV) 0L, 5 Barzamini o
55 Sl sl 31 i eslial 0145 s 1)
Ol Sl )8 s S e a s 05 St
Ol Sl s Vi ane .oils (6,80
53 e e 4 i b OLL D3 (680 s
5318 Sl a3\ Sl 5l 0,8 Sk
(1448 El-Boushy) 1S s eslizul Kal
338 Mg p il gl oy 5 el U
01 KB 555 IME P e slaasmia 3
Pl 258 g Ly 5 il gla oy 53l
55 e adionls OLEI Y IS s S b e LS
+ S O Pl bl slales o
S8 A5 Ly 5l o+ dals 5 (Qals) oS
Lag Sl 2 5ol

i gl sl U a by e il
(M osle n Sl G W5 5 55 5 el
5 oS o gladend 5 e slie LG (S5 5
AS sl DLt gl ol stesls QLIS Y S 3
538y Jeily ) bl slales o
Sl s Gols e IVl S A5 5 oot
Sils sloasles S sl ol b (P<v/v0)
o 35 b aslin 55 SUS e i 5 5o 550 a3l
AL LS Ay il Sl sols e sba S0
bl slasles o 53 (P<e/e0) Lag sy
AL T e s Sled 5 a5
38 Mgk shesls | 58 W ety
A bl Jlas am by e 58 g £ 5 5L

sy (Cela js 1) e v/ival) ols s

dmgls 53 1) ol oy 50 53 Jgloeels SUI ik
LS Los Ve spde o3l OB s sl i b
bl a2l ol oSty ad LB 4 ol el
Ay Al el oy 5 55 Jsleel GUI 4 55
A 5 o 3)] Sasis, A bls iy
sl OLad (Yarf) 0L 5 Lardy il LS e
5 Js ols (2alS el &ils 0333l &S
e P 3 ke er 03k sk o)l
el 03 5 0 S5 g Pl 5 ol S i5le

s OlS e A 5 g 3,0 055l candlae ol s
pslie Jals s ;m&_j) SRl el g
53 Jslals SU st oy 5 55 Jploels SLI
Slodap s S Gl el (B 5l e gdenl sy 50
ol Shdea s S w5 0l sl 3 e LB
2 s 0355 a5 Ko Slal 55 )
2l el a8 sy Vil s s
BE UM@)UJ—@‘ Sl el Sl S 04
ar Sol Colg 5o 5 s SO gk 0358
53 el OBUN 5 s oy 5 55 Jgloeel S
el o olS Sl el (e s 5

e 3 gl iz sla So 58l 5l eslinad
PH e s e 5 [ 35450 UL
S o3 K a5 G PH L anslis 3 il
5 s 50 3l esliwl 48 d; ol a4 VY
oS ol yon 4 5555 Pl a5 Mo 03538 5 5b e
Yoz | alod PH e 3 (6 i Sl 4y et
3ot m e eSS e e VL Bl
A e s el 00ls o S Ls OS]
4 5555 oo s sl cls PH e J2alS

)\J\-EJ)J J:Alj L)J”J-:—QS C,...u‘ ol ;é_,:ﬁ CA—pﬁ



Ol g

[ s (d29b )1 0l g (ke Sga) cilitsee sl 33933 5

S0 53 50 O P (S asle s 3) sl oS 5 ilie gla 55330 5l eslinad 50 -) i
Table 1. different additives on chemical composition (% DM) of pea pod silage
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Figure 1. Gas production curves at different times of incubation
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Treatments: 1) pea pod silage + wheat straw, 2) pea pod silage + wheat straw + molasses, 3) pea pod silage + barley
flour, 4) pea pod silage + Dried Citrus Pulp.
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Table 2. different additives on gas production and estimated parameters of pea pod silage

OMDé® ME® SCFA* c? (a+b)? Lasless
(% DM) (MJ/Kg) (mmol) (ml/gDM) (ml/gDM) Treatments?
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Treatments: : 1) pea pod silage + wheat straw, 2) pea pod silage + wheat straw + molasses, 3) pea pod silage + barley

flour, 4) pea pod silage + Dried Citrus Pulp.

2- Gas production potential (ml/g DM), 3- Gas production rate (ml/h), 4- Short Chain Fatty Acids (mmol), 5-
Metabolizable Energy (Mj/Kg DM) and 6- Organic Matter Digestibility (% DM).
Means within a column that do not have a common superscript are significantly different (P<0.05).
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Table 3. The effect of the use of different additives on the digestibility and ruminal fermentation
parameters of pea pod silage.

an ol ks
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-5 ool
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Treatments: : 1) pea pod silage + wheat straw, 2) pea pod silage + wheat straw + molasses, 3) pea pod silage +
barley flour and 4) pea pod silage + Dried Citrus Pulp.

2- Dry Matter Digestibility (%DM), 3- Organic Matter Digestibility (%DM), 4- Partitioning Factor (mg/ml
5- Microbial biomass (mg), 6- Efficiency of microbial biomass, 7- Gas Production Efficiency (ml).

Means within a column that do not have a common superscript are significantly different (P<0.05).
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