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Background and Objectives: Quinoa (Chenopodium guinoa willd.)
is a dual-purpose crop for grain and forage production. Quinoa has
excellent properties such as low water requirement for growth,
resistance to drought, salinity and nutritional good quality, which
are the reason for the great interest in Iran. The objective of this
study was to investigate the performance of quinoa forage and
determine its digestibility in dried and ensiled forms.

Material and methods: Three genotypes of quinoa forage (Sejama,
Titicaca and Qi,) were used in a completely randomized design in
dry in the shade and silage forms. All genotypes were sown at the
same time and harvested at the time dough of seeds and then were
calculated performance of quinoa forage. The harvested forages
were chopped and one part was dried in the shade and the other part
was ensiled during 60 days in experimental silos. The silages were
appearance characteristics evaluated after opening the silos. The
samples were ground to pass a 1-mm screen, and then were used for
evaluation of rumen degradability and rumen disappearance of dry
matter (via incubating the samples inside the bag (pores 50
micrometers) in the rumen of steers and post-ruminal disappearance
of dry matter (via incubating the samples inside the bag in the
DAISY" incubator). The samples were incubated in the rumen using
polyester bags. All variables were statistically analyzed in a
completely randomized design by the Statistical Analysis Systems
(SAS).

Results: The results show that, the duration of sowing to the dough
stage of seeds was 60 days in Kerman condition, and wet plant yield
for Sejama, Titicaca and Qi genotypes were 34500, 30400 and
36610 kg/ha respectively. The appearance characteristics of silages
were in an acceptable condition and were scored 16.75, 17.50 and
18.13 for Sejama, Titicaca and Q,, genotypes respectively in a 0 to
20 scoring system (P<0.01). The average of ruminal and gastro
intestinal tract DM disappearance varied between 64.64 to 69.86 %
and 69.64 to 75.19 % respectively (P<0.01). Furthermore, rapidly
degradable DM fraction (a), in dried forage was lower (39.65 vs.
45.23%) than in ensiled forage, and slowly degradable DM fraction
(b) and rate constant of degradation of the b fraction (c) in dried
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forage was higher (41.46 vs. 36.39% and 0.079 vs. 0.063 per hour
respectively) than ensiled forage (P<0.01).

Conclusion: In general, the results have shown that quinoa forage
had an acceptable digestibility and can be used as a substitution
feedstuff with low water requirement in ruminant nutrition.
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Table 3- Some of characteristics 60-day silage of quinoa forages

Appearance characteristics (Score 5)
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Sl s
7.67 5.44% 16.75° 3.50° 4.25 4.50 4.44 Sejama Lol
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7.69% 4.36° 18.13° 4.75% 4.38 4.50 4.44 Q1w Qw
0.132 0.120 0.370 0.220 0.137 0.083 0.353 SEM e, Sile 5,6kl 3l ol
0.009 0.0001 0.05 0.007 0.77 0.63 0.99 P-value B e
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- Means within a column with different subscripts differ (P < 0.05).
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Table 4 - The amount of dry matter disappearance of dried and ensiled quinoa forages in the rumen, post-rumen and
total gastrointestinal tract

(Ao 3) 51 it osle AL AL e

The amount of dry matter disappearance from (%) sl slasles
SIS s IS 4SS Sl eSS Treatments
Gastrointestinal tract Post-Rumen Rumen
75.19° 17.68° 69.86° Sejama Lol SIEREPE
71.85b° 13.22¢ 67.56° Titicaca Sy i S
b b b Freshly dried
72.91 15.91 67.81 Qw2 Qi forage
69.64¢ 14.06° 64.64° Sejama Lol
70.89% 9.39° 67.89" Titicaca Sas T P
60 days silage
72.03 9.58° 49.43% Q1 Qw ys stiag
0.433 0.205 0.628 SEM (PR R ]
0.0001 0.0001 0.0003 P-value Sl sre mlaws
P- value in group comparisons between G A S Slglis (5l pne e
0.0001 0.0001 0.05 Dry forages and silages Pl 5 S gladsle
0.0001 0.0001 0.0001 Dry forage and sejama silage el M 5 St w3 )e
0.14 0.0001 0.72 Dry forage and titicaca silage S5 5o 5 Sistaile
0.17 0.0001 0.08 Dry forage and silage Qi, Qi 5 Kot aisle

(P /00) kil o ls pme OOl sls Ot a3 Cosline oy L la ), Sl —
- Means within a column with different subscripts differ (P < 0.05).
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Table 5- Dry matter degradability parameters of dried and ensiled quinoa forages in the rumen

(Aes2) " 3o sy o5
Effective degradability?

" i slaamin 5
Degradability Parameters*

Treatments b 57 sbs les

/A e ¥ c b a
60.64 63.70° 67.78° 0.080% 42.85° 39.23¢  Sejama bl 036 asle
58.60° 61.49° 65.34 0.082° 40.74° 38.05°  Titicaca Kas eddss
61.11° 64.03 67.98° 0.075®  40.80°  4144°  Qu Q. drizaeig:}a’g .
58.81° 61.64° 65.58" 0.064¢ 39.61° 41.26°  Sejama bl 50 Pl
62.85° 65.22° 68.60° 0.54° 33.64¢ 49.40*  Titicaca Iz 579
6280° 65.37° 68.88° 0.071°  3593°  4591° Qu Q. 65(?'2315
0.461 0.469 0.470 0.002 0.430 0.219 SEM ERK SRR P
0.0001 0.0001 0.0001 0.0001  0.0001  0.001  P-value o3 pme o
P- value in group comparisons between o A S Slglis (550 pme e
0.002 0.02 0.10 0.0001  0.0001  0.0001 Dry forages anj“s*l”l;g;“’ slassle

0.01 0.006 0.003 0.0001  0.0001  0.0001 Dry forage a:::;:;ﬁz;‘; s
0.0001 0.0001 0.0001 0.0001  0.0001  0.0001 Dry forage a:ci;;;l; ;I‘;‘:‘é’l‘

0.02 0.06 0.18 0.27 0.0001 0.0001 Qo s S22 55k

Dry forage and silage Qi»

(el 3) s 5 Sl € 5 (Ao 3) S (5 b o b i =D (1o 3) o bt o b 25 =8
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1- a, rapidly degradable DM fraction; b, slowly degradable fraction; c, rate constant of degradation of b fraction.
2- Effective degradability of DM. with ruminal outflow rate 0.02, 0.04, 0.08 per hour.
- Means within a column with different subscripts differ (P < 0.05).
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