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Article Info ABSTRACT

Article type: Background and Objectives: Onion (Allium cepa) cultivation

Research Full Paper generates substantial by-products, with aerial parts (leaves and
stems) often discarded after bulb harvesting. In Iran, annual onion
production exceeds 3.15 million tons, yielding a lot of onion tops as
agricultural waste. These residues, typically left in fields or
occasionally grazed by sheep, possess untapped potential as
livestock feed. However, their high moisture content and low water-
soluble carbohydrate (WSC) levels present challenges for direct
ensiling. This study evaluated the effects of urea, molasses, and
waste date as silage additives on the nutritional quality, fermentation
profile, and in vitro gas production of onion top silage.

Article history: Materials and Methods: Onion tops were collected from Jiroft
Sg\ifs';’gdog%glegg? farms, wilted for 24 hours to achieve about 30% dry matter (DM),
Accepted' 93/09/2025 and chopped into 1-2 cm pieces. The experimental treatments
' included: control (no additive), urea (2.5% and 5%), molasses (10%

and 15%), and waste date (10% and 15%) on fresh weight basis. The

prepared material was tightly packed into polyethylene bags,

vacuum-sealed, and ensiled for 60 days. Post-ensiling analyses

included chemical composition (DM, organic matter (OM), crude

protein (CP), neutral detergent fiber (NDF), acid detergent fiber

(ADF), WSC, and ammonia nitrogen (NHz -N)), pH, and aerobic

stability. In vitro gas production method was assessed, with derived

parameters including metabolizable energy (ME), net energy for

lactation (NEI), organic matter digestibility (OMD), and short-chain

fatty acids (SCFA).

Results: Results indicated that all additives increased DM content
Keywords: compared to control (P<0.05). Molasses and urea enhanced OM,
Aerobic Stability while waste date reduced it. Urea supplementation significantly
Gas Production raised CP levels, whereas molasses and waste date had no

Onion Aerial Parts

Silage Additives significant effect. NDF and ADF decreased notably with molasses

(P<0.05), while urea and waste date only reduced NDF. WSC
content increased substantially with molasses and waste date, but
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remained unaffected by urea. Fermentation quality varied
significantly among treatments: pH was lowest in molasses-treated
silage (3.87 at 15%) and highest with urea (8.12 at 5%). NH3 -N
concentrations increased markedly with urea but decreased with
molasses and waste date. Aerobic stability improved with molasses
(48 h vs. 44 h in control). In vitro gas production analysis revealed
that molasses (15%) enhanced cumulative gas production and OMD,
while urea reduced the gas production rate. ME and NEI values were
highest with molasses (8.88 MJ/kg DM and 5.13 MJ/kg DM,
respectively).

Conclusion: In conclusion, molasses and waste date effectively
improved the fermentation quality and nutritional value of onion top
silage. Molasses demonstrated superior effects by increasing WSC,
reducing pH, and enhancing aerobic stability, while waste date
improved  digestibility without compromising fermentation.
Although urea increased CP content, its adverse effects on pH and
NH; -N limited its overall benefits. For optimal silage production
from onion tops, the addition of molasses or waste date is
recommended. These findings highlight the potential for sustainable
utilization of agricultural by-products in ruminant diets, offering
economic and environmental advantages through reduced feed costs
and waste minimization.
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and in vitro digestibility of ensiled onion aerial parts supplemented with waste dates, molasses,
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Table 2. Fermentation profile and aerobic stability of onion aerial parts silage with different level of
waste date, molasses and urea
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Aerobic Stability (n)  Ammonia nitrogen (mmol) WSC (DM%) pH Treatment
L
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457 3.72° 1.63° 4,19 He sl
Date 15%
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Molasses 15%
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Urea 2.5%
7.0 6yl
47 20.20° 0.27° 8.12° >
Urea 5%
- . 2.10° - g
Onion aerial parts
1.15 0.24 0.17 0.06 SEM
<0.01 <0.01 <0.01 <0.01 P-value

(P>1/00) 5105 (s gme D] Ogin p 53 OLLSS (slaeslsdy b sla (o Sile

ol 3,18kl sla :SEM

Average with the same superscripts in each column have no significantly difference (P>0.05).

SEM: Standard Error of the Mean.
WSC: Water-soluble carbohydrate.
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Table 3. Gas production parameters and cumulative gas production at 24 and 48 hours from onion aerial
parts and its silage with different level of waste date, molasses and urea

slaal
A8 Iy Yi 8 WJye
o T Al e LS o K3 F et s el
cela cela ) e s [ 35 Sl L.J
S RS ) Slessst g € s . obes
GP48 GP24 NEL Slesls . ME e ° Treatment
(ml/200 (ml/200 m SCFA p c(hh) b (ml)
mgDM)  mgDM) (MIkg)  OMD (%) (mmoli200  (MJ/kg)
mg DM)
G
42,97 39.67 4.47% 54.93° 0.87%¢ 8.08° 0.153 42.00% =
Control
AR Pye
45.07® 42.42% 475" 60.58° 0.93% 8.63% 0.176™ 40.76" e
Date 10%
/A Lo =
42.82" 40.24° 497® 59.12% 0.88™ 8.87° 0.194% 43.34% ? s
Date 15%
JARINS
46.07* 43.84* 497 58.75% 0.96 8.67% 0.190% 44.71%¢ Molasses
10%
AL
47.92° 44.92° 5.13% 60.09® 0.99% 8.88" 0.189® 45.9% Molasses
15%
38.59° 36.82% 4.20° 55.31° 0.81° 8.09° 0.099° 40.71° 10 04
Urea 2.5%
7.0 6,
38.27¢ 35.92° 4.36% 57.22™ 0.84% 8.36™ 0.112¢ 42.28™ 0w
Urea 5%
S 4y
47.07° 45.37° 5.04® 60.28" 1.002° 8.86™ 0.168% 46.66°  Onion aerial
parts
1.56 1.29 0.12 0.96 0.02 0.14 0.005 1.24 SEM
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 P-value

(P>1/40) W15 s gme B Ogin a 53 O, slaeslsdy b sla (Sl

oSl s lulal gl :SEM

Average with the same superscripts in each column have no significantly difference (P>0.05).

SEM: Standard Error of the Mean.

ME: Metaholizable energy, SCFA: Short-chain fatty acids, OMD: Organic matter digestibility, NEL: Net energy for lactation.
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Figure 1-Gas production of experimental treatments in different hours
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