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Background and Objectives: Sources of protein are the most
expensive part of animal feed, and every year a large amount of
these sources are imported from abroad for use in the animal
husbandry industry. One of the important steps in reducing the cost
of feed is the optimal use of available resources and the recognition
of new foods and their use in animal rations. On the other hand,
every year, a huge amount of agricultural product residues are
obtained, which can be used in animal nutrition. The optimum use
of agricultural by-products and processing industries in feeding
ruminants is important from economic and environmental aspects.
Pea (Pisum sativum L.) is a cool-season crop and one of the most
important legumes, in temperate climatic regions and it has been
widely consumed as a legume or vegetable throughout the world for
both human nutrition and animal nutrition. Peas are cultivated to
produce green seeds, but after harvesting the pods containing seeds,
Their waste can be used by ruminants as high-quality bulk feed. The
by-product after the harvesting of chickpeas (green chickpeas)
which can be extracted and separated manually is the parts of the
stem, leaves, and pods that are free of green seeds. This research
was conducted to investigate the effect of using organic acid (acetic
acid) and fibrinolytic enzymes and molasses on the chemical
composition, fermentation characteristics, gas production, and
digestibility parameters of pea silage.

Materials and Methods: Whole crop pea silage was harvested and
chopped with a conventional forage harvester under farm conditions
in 2-3 cm pieces. Representative pea forage 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
following treatments were applied to the forage samples: 1) pea
forage without any additives (control), 2) control + fibrinolytic
enzyme (2 grams per kg of dry matter), 3) control + molasses (8%),
4) control + organic acid(combination of 0.8 % of formic acid + 1%
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propionic acid, 2%) and 5) control + (fibrinolytic enzyme+
molasses). Additives were diluted in deionized water and applied
with a handheld sprayer while forage samples were stirred manually.
A similar quantity of deionized water was sprayed on the control
forage. After designated ensiling times, silos were opened and the
ensiled forage was mixed thoroughly and then dried at a 60°C in the
oven for 48 h and then ground to pass through a 2 mm screen for
later analysis.

Results: Results showed that there were significant differences
among treatments on NDF, CP, and pH (P>0.05). Enzyme-treated
silages had the 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 the 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 the lowest effect
on DMD and OMD compared with other treatments (P<0.05).

Conclusion : Overall, results showed that using molasses and
molasses + enzymes as additives enhances the nutritive value of pea
silage better than others. Nevertheless, green pea forage according
to the appropriate level of crude protein similar to corn forage and
its silage characteristics, has the potential of silage and can be used
in livestock feeding.
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Table 1. Effect of molasses, organic acid and enzyme additives on chemical composition (DM basis) of green pea silage

N -NH3" pH 'CP °ADF ‘NDF "Ash DM " les
0.45 4.15° 8.66% 45.20 54.00° 14.75 22.09 Control sl
0.33% 4.14° 8.84% 46.30 46.50° 15.4 21.59 Enzyme ;i
0.23° 3.94b 8.57% 4530 52.10° 14.11 22.37 Molases .l
0.47 4,03 8.31° 45.90 54.30° 14.75 23.84 Organic Acid = T 4
0.33% 3.97% 9.19° 45.10 50.80° 14.66 22.29 e
Enzyme+Molases
0.011 0.047 0.193 0.632 1.162 0.335 0.493 SEM
0.021 0.037 0.0138 0.633 0.0243 0.403 0.561 P-Value

e+ (S8 e (i esle ¢SS Sl p ST St 5l (Kb 50 1 5l (o3 6 S 0 (S8 als
iole 5T 5 (s ¥ S Aol s S5 Sanp el dops /A S5 T el ngiil + (S 1 T el ((dsps A)
(o3 A+ S osle o SIS clil s ¢ 8Y Sl ) Golle 45l + (S5 50 50

Sl 055,25V 5ol e =V sl iy 55 3 Jsbmall SUI=0 (2 oy 55 55 Jplomall BUII -1 pl 2oSle -1 (St osla =Y
(P<e/v0) ddly o ol e B (gl S nts o B b Ogi o sl Sl

! Control: pea forage without any additives, 2) Enzyme: control + fibrinolytic enzyme (2 grams per kg of dry

matter), 3) Molasses: control + molasses (8%), 4) Organic acid: control + organic acid (combination of 0.8 % of
formic acid + 1% propionic acid, 2%) and 5) Molasses + fibrinolytic enzyme: control + (2 g/lkg DM fibrinolytic

enzyme + 8% molasses).

2) Dry Matter, 3) Crud Ash, 4) Neutral Detergent Fiber, 5) Acid Detergent Fiber, 6) Crude Protein, 7) Amonia

Nitrogen (mg/dl).

Means within a column that do not have a common superscript are significantly different (P<0.05).
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Table 2. Effect of molasses, organic acid and enzyme additives on gas production and estimated parameters of green

pea silage
'SCFA *ME ‘OMD C Y(atb) a s
Phar
(mmol) (MJ/Kg) (% DM) (ml/gDM) (ml/gDM)
dals
0.428° 34.13° 4.85% 0.0298 + 0.0028 173.1£8.18
Control
51
0.469% 35.78% 5.10% 0.0283 £ 0.0027 183.3+8.04 i
Enzyme
We
0.510° 37.44¢ 5.35% 0.0304 £ 0.0021 199.1+ 6.07 -
Molases
STl
0.439° 34.58° 4.92% 0.0256 £ 0.0022 186.6 +7.83 . )
Organic Acid
ot oo 531
0.465%® 35.63%® 5.08% 0.0291 £ 0.0016 186.2 £ 4.60 +Molases
Enzyme
0.0167 0.680 0.101 - - SEM
0.0469 0.0469 0.0464 - - Pvalue

e+ (0805 el (S el p SIS b3l 0 p 8 Y Sl el 4 (K585 1 5l (Gl 65 s 0 (5805 el (O
ol 3l 5 s ¥ S el Aoy S5 San b el Aoy A S5 Tl sl + (K550 1 T el (U ps A)
(a3 A+ S osle o SISl ¢ 8Y Sl ) bl 45l + (S5 50 50

) s oSS o sladeal (8 (s wsle p S S a s U3 ) e e BB (6501 (7 (i osle dos3) JTesle eedn G (Y
(I sm gkt oo b3S @ r sladul (Vip S5kS 1 U353 Ko e lie BB (5551 (0 (U5

(P20 )il o s me DU (gl alin b By b 05t 2 sla o Sibe

! Control: pea forage without any additives, 2) Enzyme: control + fibrinolytic enzyme (2 grams per kg of dry

matter), 3) Molasses: control + molasses (8%), 4) Organic acid: control + organic acid (combination of 0.8 % of
formic acid + 1% propionic acid, 2%) and 5) Molasses + fibrinolytic enzyme: control + (2 g/kg DM fibrinolytic

enzyme + 8% molasses).

2Gas production potential (ml/g DM). 3- Gas production rate (ml/h). 4- Organic Matter Digestibility (%DM). 5-
Metabolizable Energy (Mj/Kg DM). 6- Short Chain Fatty Acids (mmol).
Means within a column that do not have a common superscript are significantly different (P<0.05).
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Figure 1. Gas production curves at different times of incubation
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Ol 5o g 0ys bl [ e gk (39381 Glpreds o1 351 9 (wllo ¢ JT demwl 5

3 i Ulasl a5 5 8 15 s e b cos
il e Lall plasd SLS 5 s gss bl b
)M\}wSQuJMAM}LQLioM‘)LMbUAJJGJ
ol s B 55 (6 i Dl ead 5 Dbl s 1
S 0 58
obu)mabbwwuwb O‘i‘)ﬁ
Al 1 of Jds s SUL olle + o 3T e
:\;woivu&:m,\mg;ﬁ;upguﬂ
vJL}ebé&fdeM@\xﬁad)ﬁA
o3 S Jlesle 5 i oale 5o 50,8 5l 53l
S U5 S 558 (YerA) Yavuz s Iptas .ol
eﬁjbvadbwﬁl‘)ﬂcu)\eémﬂ\w‘éﬂ
,\_gjso\“'\|)g_él_g\(,_ﬁm¢_:u§ol§m,\f;:;
s ol 5L s el Sl 5 O ladl
Sl s A i s jsba &S iy 5
S8 esliials ) ge US gun sy s SL e iy S
Olge Cod oS 1, K& Jﬂb (Y44A) Olivera
Lyl s 55 59,50 055 Ctle Ol 5l et
144V Becker  Blummel) .| 509 s
IS slda i Gl s Sl O s
)Jobﬂjjgwmvﬁwwfu@j}
o=l UL S Jele L gl 3 ool o5 S
e.,\_.Z-A.ifJ oslae )\ ‘5JJ_.L:.: )\.,\_E.d S el ;fdu
'6‘)‘)_7-6\]: S| o.,\..id)\) u"-’fi“d e:}a’ Q)).M.g
o S8 Josle aals Golae b 5 G sl
o3 558 i e a3 0 S e £/70 L Y/VE

.(Y44v Becker s Blummel) ..l

T

5 pmr b il la s SU
R N e Y  Chatca B
an Sl 05808 sla ol Sl eslial L3
0330 (25w s Mg (S esle 5 JTesls
Jadr L3 (5,555 Sl S8 Jole 5 58 W8
et S 3l 0L s ol sdesls (L Y
S eole s ol 1 T slales
(P<e/00) 3405 555 (515 oae BLL ;J osbe
5 Sisesle am B s S0S 5 o A
soldet il las @ by 5w el
sl bl 5l eslinal a5 LB &S5 s 05T
CbB gy mya 4 sl Ol Eel e
by Sl banolas s Jﬂ ol 5 Lo oole (s
Sl bl slajleg e PH il s o 3l
Ois s Slale o Sl (BN sy (Sls e
Syl ol 5 el Gl 4 by e Sl
5o Al 5 e Lo (sl e lasles oy
355 Gols g Sllil b cpl 5l JT sl + ke
Jole 5ol dud s o Se o5 a5l Sl
by g g (ol s Sl S g5 SS&
(P<:+/v0)
o S Shy 2p Sl e s o
ol SUILsls Jobw o)lins o5 sa O LS 5
5l Syt el Sl 1 G50
S ead Sl 0T 08 & w3 4 e
03 5 a2 LU o i e Aas e Ol ook
i S Elad oA S s s Jale Ol e
G o Jd sl g 8L )
ChB e S sk ool s s ol Sl s e
caalllas o1 53 .(144¢ Van Soest) s,ls —22
Slsmn ssbay S osle 5 JTesle paa LG



VLY Y b)lo*:} I 2,90 ‘OL?MS)‘W' 5 4D (piRgH

09l 5 1SS (5 mSs 6h%|);r.é.b¢~}a.l5ﬁhﬂféu6h&a;ﬁ| BIYY| ,;.u“li'—\" Jgd>

Table 3. Effects of using different additives on the digestibility of dry matter, organic matter and ruminal
fermentation parameters in vitro

EMCP’ MCP® PF? Gas yield* NH3-N pH OMD? DMD? " les
dals
0.62%  154.73% 6.00? 186.08* 0.84° 6.83 42.3® 44.40°
Control
51
0.64° 170.47a 6.16* 221.52¢ 0.99° 6.97* 37.6° 38.90° e
Enzyme
We
0.56>  139.53b¢ 5.05° 218.74* 1.41° 6.84° 42.4® 44.80° -
Molases
STl
0.65° 167.40° 6.45° 192.25¢ 1.42¢ 6.87° 40.2% 42.13% ) )
Organic Acid
ol 5l
0.55¢ 125.87¢ 4.98° 193.67 1.13® 6.77* 46.9 47.13*
Enzyme+Molases
0.022 8.221 0.312 17.573 0.097 0.064 0.020 0.016 SEM
0.028 0.0152 0.0168 0.512 0.0065  0.349 0.0310 0.0437 Pvalue

A) oolle + (3 550 lle (S5 ol 0 SIS (il 4 ¢ 8 Y S s b ool 4 (S8a 50 5l (o3l €8s Os (S a5 el

s ol + BT 5 o3 ¥ S s el o ps 5 San b el Aoss A LS ) JT el sl (S as et T el (s

(o3 A+ Sz osle o S5kS bl oy 0 SY Sl 5 ) olls 4051 +

135 035 =V e 2 0,5 Jen) S Jole =0 ko) 5 W5 ea3b = T osle wan S5 =T (A 3) St el an S5 -Y

ol las Glil SEM eits W5 s Sem 0355 033 -V 5 (K asle p 5 65l rjfoi,:») ol A 5

(P<e/00) Wls s gme Dlat Suse b g lel Blod 5l wlive 1 Gy, boslisl Ot o s

Control: pea forage without any additives, 2) Enzyme: control + fibrinolytic enzyme (2 grams per kg of dry matter),

3) Molasses: control + molasses (8%), 4) Organic acid: control + organic acid (combination of 0.8 % of formic acid +

1% propionic acid, 2%) and 5) Molasses + fibrinolytic enzyme: control + (2 g/kg DM fibrinolytic enzyme + 8%
molasses).

2- Dry Matter Digestibility, 3- Organic Matter Digestibility, 4- Gas Production Efficiency (ml), 5- Partitioning

Factor, 6- Microbial biomass, 7- Efficiency of microbial biomass.
Means within a column that do not have a common superscript are significantly different (P<0.05).
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