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Table 1. Chemical composition of amaranth and corn silages at different ensiling times (based on DM %)

A on BB ol oslzs Jske oslns bt s, el S esle wole g5 Sls i 5a Ol
ADF NDF CP OM DM Forage type ~ Sampling time
o9 gl adgle A 35
26.07° 39.28° 13.30% 86.63° 20.552  Amaranth forage Day 0
O3 adgle
36.552 65.27 @ 7.31° 93.944 18.66° Corn forage
0.424 0.284 0.335 0.119 0.142 SEM
<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 P-value
o9 b e ARSYS
24.80° 37.67° 12.14+4 85.62 P 21.27%  Amaranth silage Day 40
) D
35.473 64.35 2 6.34° 92.61°2 19.41° Corn silage
0.384 0.294 0.349 0.103 0.101 SEM
<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 P-value
o5 gl e AIBTY
24.20° 36.95° 12.65% 8557° 21.46%  Amaranth silage Day 60
) D
34.62¢ 61.82¢ 6.19° 92.544 19.54° Corn silage
0.250 0.294 0.131 0.202 0.191 SEM
<0.0001 <0.0001 <0.0001 <0.0001  <0.0001 P-value
2 39, ol A
31.312 52447 10.30% 90.29% 19.62° Day 0 Ensiling time
ARISYY
30.14° 51.01° 9.24 b 89.11° 20.34¢ Day 40
7 59,
29.41°¢ 49.39°¢ 9.43°b 89.06° 20.502 Day 60
0.229 0.211 0.172 0.097 0.110 SEM
<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 P-value
0.8473 0.0014 0.1714 0.1747 0.9537 P-value Sles x Ol
Treat x Time

Al gn )3 0 (last w3l e Dglis Sl i a5 Dt a3 Sosline Uy

e Sile stk sl :SEM

Means with different superscript letters in columns are significantly different (P<0.05).

SEM: Standard error of mean
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Table 2. Physical and chemical characteristics of amaranth and corn silages at different ensiling times

NHs-N WSC pH S S oS
Forage type Sampling time
o9 gl adgle
1.602 3.73° 5.382 Amaranth forage
&) adgle A2 590
0.33° 20.022 5.70° Corn forage Day 0
0.057 1.766 0.037 SEM
<0.0001 <0.0001 0.0002 P-value
o097 &b e
1.672 1.35° 4.40 2 Amaranth silage
S 5 ARISTS!
0.33° 3.522 3.59b Corn silage Day 40
0.063 0.176 0.089 SEM
<0.0001 <0.0001 <0.0001 P-value
o095 &b e
1722 0.53° 4542 Amaranth silage
558 Pl IAINTS!
0.40° 0.872 3.61° Corn silage Day 60
0.077 0.043 0.058 SEM
<0.0001 0.0002 <0.0001 P-value
X2 39,
0.96 11.88¢ 5548 Day 0
ARISTY '
1.00 2.44 0 4.00° Day 40 ol Sl
Fe 9, Ensiling time
1.06 0.70°¢ 4.07° Day 60
0.047 0.618 0.046 SEM
0.1227 <0.0001 <0.0001 P-value
0.7755 <0.0001 <0.0001 P-value Sl x Ol
Treat x Time

(St o3le IS5l gho)s o ) vSLf}AT 35955 NHa=N (i o3l ds )3 ) O 3 Jslows ol s 0 S WSC

AL e M);Odbcla.ﬂ)s)!:d;u sl Sl e a5 Ot 8 0 Sglite Coy >

WSC: water soluble carbohydrate (% DM), NH3-N: ammonia-N (% total N).

Means with different superscript letters in columns are significantly different (P<0.05).

SEM: Standard error of mean
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Table 3. Volatile fatty acids concentration in amaranth and corn silage (based on DM %)
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Total VFA Butyric acid  Propionic acid  Acetic acid Forage type Sampling time
o097 &b e ARISYS
1.1572 0.026 2 0.0482 1.0842  Amaranth silage Day 40
LIRS
0.590° 0.000° 0.000° 0.590° Corn silage
0.075 0.058 0.003 0.074 SEM
<0.0001 <0.0001 <0.0001 0.0006 P-value
o097 &b e AIBYS
1.072¢2 0.0007 0.036% 1.029@  Amaranth silage Day 60
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<0.0001 0.3683 <0.0001 <0.0001 P-value
ARISTY ol
0.874 0.013 0.024 2 0.837 Day 40 Ensiling time
7 39
0.806 0.010 0.018" 0.778 Day 60
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0.1609 0.4076 0.0028 0.2068 P-value
0.6945 0.0006 0.0021 0.9350 P-value Sles x 0l
Treat x Time
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Means with different superscript letters in columns are significantly different (P<0.05).
SEM: Standard error of mean
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Table 4. In vitro digestibility of amaranth and corn silages at different ensiling times (Percentage)
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DOMD OMD DMD Forage type Sampling time
oo9y> gl adgle A2 580
59.58 68.78 71.30 Amaranth forage Day 0
O, ddgle
63.24 67.32 68.15 Corn forage
1.593 1.814 1.787 SEM
0.0615 0.4507 0.1284 P-value
o5 gl e \RISYS
57.08 66.67 69.95 2 Amaranth silage Day 40
‘:‘)‘.> ))LW-’
58.74 63.55 66.10° Corn silage
1.199 1.346 1.222 SEM
0.2167 0.0596 0.0198 P-value
o5 gl e AT
56.19 65.66 69.65 2 Amaranth silage Day 60
‘:‘)‘.> ))LW-’
58.71 63.44 65.60 P Corn silage
1.080 1.149 0.946 SEM
0.0583 0.1016 0.0052 P-value
A 39, ol
61.41°2 68.05 2 69.72 Day 0 Ensiling time
ARISYY
57.91° 65.11° 68.02 Day 40
7 39,
57.45° 64.55" 67.62 Day 60
0.972 1.084 1.000 SEM
0.0016 0.0113 0.1148 P-value
0.5973 0.7502 0.8951 P-value oles x Ol
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DMD: Dry matter digestibility, OMD: organic matter digestibility, DOMD: organic matter in dry matter digestibility
WSC: water soluble carbohydrate (% DM), NH3-N: ammonia-N (% total N).
Means with different superscript letters in columns are significantly different (P<0.05).
SEM: Standard error of mean
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Table 5. Ruminal fermentation Kinetics obtained by gas test technique (for 200 mg DM)

L c b asle g5 13 e god Ole
Forage type Sampling time
o99y> gl adgle
0.173% 0.1272 56.85° Amaranth forage
&3 adgle 2 535
0.000" 0.077°b 74.862 Corn forage Day 0
0.031 0.002 0.973 SEM
<0.0001 <0.0001 <0.0001 P-value
95 gl e
0.4362 0.1092 51.18" Amaranth silage
53 ke ARISTY)
0.177° 0.046 " 73.69 2 Corn silage Day 40
0.048 0.002 1.212 SEM
0.0017 <0.0001 <0.0001 P-value
o9 &b 5k
0.342 0.1072 50.93° Amaranth silage
3553 5w £
0.276 0.042° 72,752 Corn silage Day 60
0.036 0.001 0.993 SEM
0.1204 <0.0001 <0.0001 P-value
A2 39
0.087° 0.102 2 65.86 @ Day 0
ARISTY ‘ .
0.306 0.078° 62.44° Day 40 ole
[T Ensiling time
0.309¢ 0.075° 61.84° Day 60
0.029 0.001 0.671 SEM
<0.0001 <0.0001 <0.0001 P-value
Les x Ol
0.0142 0.0006 0.0087 P-value o O
Treat x Time
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b: asymptotic gas volume (ml/200mg DM), c: rate parameter (ml.h-1). L: lag time (h).
Means with different superscript letters in columns are significantly different (P<0.05).
SEM: Standard error of mean
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Abstract

Background and objectives: Today, the cultivation of forage crops that are resistant and
adaptable to dry conditions and droughts is important in Iran. Therefore, recently amaranth as a
crop imported from abroad has entered to crop pattern of country. Since, very little research has
been conducted on the possibility of using this crop as an animal feed, so, the aim of this study
was to investigate the possibility of its ensiling and comparing with corn silage.

Materials and methods: Green amaranth and corn forages were chopped into 5-3 cm pieces
after harvesting. In order to produce silages, both forages separately were ensiled within
polyethylene pipes with a 75 cm length and a 16 cm diameter (four replicates). Silos were
opened and sampled at zero, 40 and 60 days after ensiling. Chemical composition, pH, chemical
characteristics (water soluble carbohydrates, ammonia nitrogen and volatile fatty acid
concentrations), digestibility (in vitro) and ruminal fermentation kinetics (gas production test) of
both silages were determined at zero, 40 and 60 days.

Results: Results showed that DM and CP of amaranth forage at all sampling times were
significantly higher than those of corn forage (P<0.05). Differences of all chemical
compositions (DM, OM, ash, CP, NDF and ADF) in both forages for day zero were significant
compared with other sampling times (days 40 and 60, P<0.05). pH and NHs-N in amaranth
silage at the three sampling times were higher than those of corn silage (P<0.05). But water
soluble carbohydrate (WSC) of amaranth was lower than corn silage (P<0.05). Also, ensiling
(time effect) decreased pH and WSC in both forages from day zero to day 40, significantly
(P<0.05). Concentrations of acetic and propionic acids and total volatile fatty acid of amaranth
silage at both 40 and 60 days after ensiling were significantly higher than corn silage (P<0.05).
Obtained results of digestibility showed that dry matter digestibility (DMD), organic matter
digestibility and organic matter in dry matter digestibility at day zero were similar for both
forages. However, DMD of amaranth at 40 and 60 days after ensiling was significantly higher
than corn silage (P<0.05). Based on results of gas production test, asymptotic gas volume (b)
and rate of gas production (c) at all the three sampling times in amaranth were significantly
lower than its counterpart (P<0.05). Also, ensiling (time effect) decreased significantly the
above mentioned parameters.

Conclusion: Overall, according to the appropriate level of crude protein, cell wall components and
digestibility of amaranth and its silage characteristics, such as pH and amount of the water soluble
carbohydrates, this forage can be used as a fine silage in animal nutrition.

Keywords: Chemical composition, Digestibility, Ruminal fermentation Kinetics, Amaranth forage.

*Corresponding author; h_aliarabi@yahoo.com

AV


http://ejrr.gau.ac.ir/

