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Article Info ABSTRACT
Article type: Background and Objectives: Nowadays, agricultural wastes that have
Research Full Paper 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.

Article history: Post-harvest by-products include the green seedless stalk, leaves, and pods.

Received: 24/03/2025 Harvesting is usually done 5-7 days after flowering, and since pod
Revised: 12/07/2025 development is rapid, the operation can be done every day (Richard Ebesu,
Accepted: 24/07/2025 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 c¢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

Keywords: °C for 48 hours. After designated ensiling times, silos were opened and the

Agricultural waste ensiled forage was mixed thoroughly and then were dried at a 60°C in an

Chemical composition oven for 48 h and then ground to pass through a 2 mm screen for later

Digestibility analysis. The chemical composition of the samples was determined using

Gas production standard methods. To estimate the gas production parameters, the gas

Green Pea silage 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
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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.
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Table 1. different additives on chemical composition (% DM) of pea pod silage

S5 58 O e (Sl osle s p3) pland oS 5 il gl o381 3l eslinal 56—\ J

b les
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'&*”C}“" Shere gl I+ + oS+ e SO
Z - oS
sl RES olS szl e " Green pea e
P-Value SEM +Dried  *Baly s wheat e pod
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s_,<,.2;- a)La
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Means within a row that do not have a common superscript are significantly different (P<0.05).
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Table 2. different additives on gas production and estimated parameters of pea pod silage

OMD® ME® SCFA" c? (a+b)® b los
(% DM) (MJ/Kg) (mmol) (ml/gbM) (ml/gDM) Treatments®
58.08° 8/73" 1.061° 0.0467+0.0045  399.3+13.67 1
59.89 ® 9.06%° 1.106° 0.0540:.0054 399.1+13.85 2
76/11%° 11.46® 1.505%® 0.0110+0.0011  432.6+13.22 3
75/18° 11.322 1.483% 0.0796+0.0063  438.1+10.87 4
1.29 0.19 0.03 - ) Sla s Bl
SEM
\ .
<0.0001 <0.0001 <0.0001 - - Sl2 e s
P- value
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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.

A an CuslB ks
pH  Gasyield ~ EMB® MB® PF* = , o
IVOMD IVDMD Treatments
6.63° 303.76° 0.367° 64.06° 353" 0.372° 0.318° 1
6.48° 384.18° 0.301° 48.27° 3.16° 0.348° 0.260° 2
6.182 212.09° 0.551% 188.86" 5.02° 0.715% 0.657% 3
6.30° 239.66° 0.361° 86.43° 3.46° 0.611° 0.559° 4
Sl sl ol
0.04 17.31 0.04 17.97 0.34 0.03 0.03 b s ol
SEM
' .
<0.0006 <0.0005 0.0136 0.0022 0.0125 <0.0002  <0.0001 6’;"‘*; =
-value
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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 (%sDM), 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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