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Table 1. Chemical composition in two genotypes of Quinoa crop residues, wheat straw and alfalfa hay

Chemical composition (%)

(-\-\’)J) &L_ﬁ-_ﬂ_«i’ QL:SJJ

Jsloels LI LS [PSCEERWY bl slales
. d}imbdu\ JM”S ¢ )”}i}s 6}?'5]\@ f‘“’«ﬂsﬁﬂ i oole .
oy 30 53 A = b ~ Experimental
. o ok g )2 f - . : Ether Crude Dry treatments
= NDF Crude  Nonfiber  extract  protein  matter
ADF Ash  Carbohydrate
bl a1 1525
348"  4617° 1405  25.19° 182 1277 93.21° Quinoa genotypes of
Sjama
) Lol w15 T8
3055°  5143° 1330  2029° 153 1345°  9344° Quinoa genotypes of
Sjama Iranshahr
47758 7071  1040° 2757 1.44 335° 9633 Wheatstraw .S .ls
31.21°  4451° 1230®  14.09° 118 1445% 95542 brin S sl
Alfalfa Hay
Sl s luliad Gl =il
2130 2850 0762  3.260 0287 0741 0259 '\;I’S“ e 2 Sl
<001 <001  0.02 0.05 0.43 <001 <001 P-Value (s ixe oo

(P <+/v0) MLJ‘ JlJJJLA | ‘51)1: u):.w A C;}U.I.A J}f— L 6L§u,:§.ll:ﬂ —_
Means within a column with different subscripts differ (P < 0.05).
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Table 2. Ferment ability parameters in two genotypes of Quinoa crop residues, wheat straw and alfalfa hay

1 .
parameters” a3

BiEgENP

J"iibjit.su)t‘“f;
ME SCEA DOM c b Gas production Experimental treatments
VY celu Yo celo
72h 24h
Lobeas 15 1
1.58*  0.686°  49.76*° 0.087° 36.19"  36.94°  31.10° _ _ e 0l S
Quinoa genotype of Sjama
230 baloeas a5l s 1 5
1.87*  0.714* 5061* 0.093® 37.86®  37.76°  32.34% _ AL el 158
Quinoa genotype of Sjama Iranshahr
117" 0402° 3350° 0.025° 3231° 3263 1829  Wheatstraw pAS oIS
1.87°  0.684* 50.04* 0.097° 41.30* 3572®  3100° AlfalfaHay d St wh e
0.023 0.0484 1106  0.0029  1.238 1.023 1.034  SEM b Soln 351l 31l
<001 <001 <001 <001 <001 0.02 <0.01 P-Value Sls g o

(6500 0 8 ba Yoo (sl 2 o) 58 5 Ll b csnd o8 o Yoo Jn sl eddad 5 5 2l o ims Lo VY 5 VE 51 s 8 U5
Jyeides) o655 i3 & sladeul [SCFA ((as33) T esle pan < olls DOM cels o 53 58 A5 5 5 € 5 0ol S5l ol YE 51
.(&.‘:;’-a:LA(a/f)lzsfsﬁ6)5@;)jbjg>y&ﬁéj}l:ME}(AJJN'VQL; a:brjfvl:»\‘-- A

(P <e/0) ksl e sl e Ml (ghyls O g a s oslize o L gla n Sle —

1 Gas production after 24 and 72 h (ml/200mg DM); b: Potential of gas production (ml/200mg DM); c= Rate constant of gas
production during incubation (ml/h); DOM: Digestibility of Organic matter (%); SCFA; Short chain fatty acid (mmol/200mg DM)

and ME; Metabolisable energy (Mcal/kg).

- Means within a column with different subscripts differ (P < 0.05).
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Table 3. Ruminal, post-ruminal and total tract disappearance of dry matter in two genotypes of Quinoa crop

residues

(Ao ) it osle DA L4L Ol }

Disappearance of dry matter (%) Rl sl
Dl oK s St 5 s Experimental treatments
Total tract Post-Ruminal Ruminal
54.80° 6.61 51.60° s s 1S
Quinoa genotype of Sjama

60.57° 6.90 57.76° Al bl s L8

Quinoa genotype of Sjama Iranshahr
0.415 0.231 0.466 SEM [ER PR (]
<0.01 0.41 <0.01 P-Value Sls e o

(P<:/v0) ,\.’JL{@)!:@M Gl gy O a5 oo glae q)fL{L;LA‘;,.KJL_.A—

- Means within a column with different subscripts differ (P < 0.05).

ad> e 3 ) Sie adllas 3 Cag 3o QLS &S
DB eslial s)se AAS e b5 Liu s LS,
2 bl 2l sl gl dalss .(V9) Llazs §
slasise o ble LI L sl s bassle
o I L ol s oS s b el
5 SIS Lewly cpl 53 (YA 5Y0) 5405 545 ol S
LU TADF Ol a5 Wsls OLaS 55 (V) 0L, e
bl L e DLl b g5 Olsee 5 S
L;D_.:S o lie o ls i sl (Slawsls s
bl b aslan 55 Selil pl b a5l
VYV ol 3 \WE0) oL sy Skl L
VLAY ol 55 Y/00) ADF . bLle 5 (s>
Sty K esle DI AL Ol Ll 5 e (Us s
als L aalie 55 el Lilw atly TS
L 218 olSws S s 5 aneSd 55 1 Ll

Lled a5
Sy glaamal 3 1SS ole 5 plsa s
Jdode o T};:S ol 5o Sl sble s ole
C,&f.ub&} osle lale Ll sl oals OLES ¢
oy L S il B @ ) Vg
o o ol e 5 (B i) S 4
tglio 3 Libw als TS 23 bl 55 (©)

q.

S e 4SS 5 S esle DAL Ol e
Ol 5l 1 2y 98 oKimss S 5 4
158 ansls 55 o5 bl Ko osle OASA AL
58 s S 3 5 eSSl ey eSS o
OLS LU olie .ol ol osls LY Jgd s
53 il ol IS 55 5 4 s S esle
sl 3 el blrw i ls TS 25 bl
Ol a5 Jls 53 350 P<e/0)) iy Lo
35, 50 i esbe (GlaeSla Sl ey DS AL
252 Al 4l
Wi el TS oS s pde aolsS 5l 518
Stz QLS Sl Gl 5S Ol L
r\: Asdss s ad e Olged oS aulis g oS ol gl
Lo VE LN s 00,8 el 3 eslatul 5y 4
o3le OLELLL Olye 5 (1) ol 0 35158
bl 5o TS anlis 53 a oy sble S
IS e g a8 b o b s S 58
ol 05 S Ll el g ol OLS (gl el
53 sk Jdsay Yoot T5o8 bl s eolia
TS SLL A2l o OLaLS ol (s o
ad> o gLl an by o talesl s eslinal 350

S 3 L g TS @l 0As Cow 5 il LS,



Ol 9 (55U 59

ADF Q‘j'_.:aLg&_.i;'-aJL.a L;Ji.)\_ﬂ\._ijzj &\J':A
oS Gl s s Sl LS ) 2l e
M@uul‘wwgwﬁ@g
aS o gaade oS i o3l glanSls (5 pdoas s
olie aS uas o 0L ML@T},."SLMVJ:
FWE CsjaC sb @ s plaps lhazl B
034 Sl j3 N yoeln 3 u 3 YE/00
e et 2L Lot b s (1) ol
e}’)&_;[):_;d}uw‘ g)js.;\.a AUJlL.A)J .D)‘J C»A.:Ua.a
‘)JS/J“J C;w»_j.))}& °L..§§'L54".’.'J"l4'.’.f"? ‘GJJA.Q.LMJ_.’
&Yl{}wM}m\))\} W J)}A}:J.
Cble 5 g i o Ol e | (RP=0/87)
eb‘};Lﬁ- K:A—Ami))‘)-\;' QLAS)D L;jl_‘ﬂ e)‘}__:}

(\~)JJ>JSJ'::)|J~§ awls g oS

2m (Pe/0) jmeS e 2l bl an il Ly
Pl S el S gplia s s
FERCI Y YIS ERVIY S PGP
)l s Ll a5 TS o5 Ll
35 (P /0N) S o2l sl Lol
sLli 53 C 5 b @ slawmal b 05 5V
Lolomos 42515 4 Sl 25l 1 Lol a5 (5158
A3yl Ol e Sl ol gl gl
S e ol 1 LT 5 635 4l 55 ol (lensls
Shss g am s b s chle s Lol )
Olezt o (o> o 51 el e 3l o
315 3 J e lsms Olye 5 STt (S
5 7 ADF 56 @ 0l 5 o s i 53 (OY)
sl TS ey Gbli s xS bt s
3335 oLl gl b 455 4 S Lol

4S cmal b 5158 s el mls ayls

eSS 55 O gl 5 ool VY 51 g TS atly 93 (0055 Sl K2 03l (g pdsay o3 Lol 6 J sl

Table 4. Degradability parameters in two genotypes of Quinoa crop residues after 72h incubation in the

rumen

Al e M -
P Sl

\ . . R
Srdia s glaamal b

el lasles
Effective degradability? Degradability parameters! .
EDS EDG ED2 c b 2 Experimental treatments
Loloews a5l T
44.04° 46.72° 50.39° 0.071° 37.77°  26.76" ) ) e ol S
Quinoa genotype of Sjama
=50 Ll a1 15
48.95 51.73 55.49° 0.078°  40.20° 2952 _ S Y #
Quinoa genotype of Sjama Iranshahr
0.237 0.234 0.227 0.0023 0505 0240 SEM L eSle 3, lilenl 1l
<0.01 <0.01 <0.01 0.05 <001  <0.01 P-Value S pme o

(csle 53) wies FAb=Cy (Ao 3) LS w325 b oo =h (U 50) S L Sise=a )

e S R N VAR WYY A7 S PV NG U e S V5 B SR T C o

P/ 0) il ol pme Ml ol Ogte a s Sgline g b sla Kol -

! a, rapidly degradable (%); b, slowly degradable (%); c, rate constant of degradation of the b.
2 Effective degradability; ED4, ED6 and ED8 were calculated were calculated as k= 0.04, 0.06, 0.08/h respectively (k is the ruminal

outflow rate).

- Means within a column with different subscripts differ (P < 0.05).
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Abstract
Background and objectives: Quinoa (Chenopodium quinoa willd.) is an annual plant
considered as pseudocereals and belongs to the family Chenopodiaceae. Quinoa has excellent
properties as low water requirement for growth, resistant to drought and salinity and nutritional
good quality, which are the reason for the great interest. With increasing import of Quinoa
seeds to IRAN, its planting is under development and soon will be produced a large amount of
Quinoa crop residues. There is very limit information about nutritive value and digestibility of
Quinoa crop residues. The objective of this study was to determine nutritive value and
digestibility in two genotypes of Quinoa crop residues.

Materials and methods: Complete Quinoa plant from two genotypes of Sjama and Sjama Iranshahr
were harvested from an experimental farm. The plants were dried in the shade and then the seeds were
separated. The sample of two genotypes of Quinoa crop residues were used for determine of chemical
composition, fermentation, ruminal degradability, ruminal and post-ruminal dry matter (DM)
disappearance.

Results: There is no different in concentration of chemical composition including crude
protein (CP), ether extract, non fiber carbohydrate, crude ash, neutral detergent fiber and acid
detergent fiber between two genotypes of Quinoa crop residues. The averages of these
chemical compositions in two genotypes of Quinoa were 13.11, 1.68, 22.74, 13.68, 48.80 and
32.69 % respectively. The gas production after 24h, potential of gas production (b), rate of gas
production (c), metabolisable energy and short chain fatty acid were not different across two
genotypes of Quinoa and were similar to values in alfalfa hay. The amounts of ruminal DM
disappearance (51.60 vs. 57.76 %) and total tract DM disappearance (54.80 vs. 60.57 %) were
lower (p<0.01) for Sjama genotype than Sjama Iranshahr genotype, while the post-ruminal
DM disappearance was similar in both genotypes. Furthermore, rapidly degradable DM
fraction (a), slowly degradable DM fraction (b) and rate constant of degradation of the b
fraction (c) were lower (p<0.05) for Sjama genotype than Sjama Iranshahr genotype.
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Conclusion: The concentration of CP in two genotypes of Quinoa crop residues were
determined about 13%, which is higher than cereal straw and other residues of agriculture
crops. On the other hand, coefficients of DM degradability were suitable and the values of total
tract DM disappearance were about 55-60%. In general, these findings indicated that Quinoa
crop residues can be used as a new feedstuff that provide nutritive requirement of ruminants.

Keywords: Chemical composition, Gas production, Digestibility, Quinoa straw, in situ
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