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Background and Objectives: Quinoa (Chenopodium quinoa 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 Q12) 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 Qi2 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 Q12 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

o)



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 2- Means of forage yield and plant height of quinoa plant
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Table 3- Some of characteristics 60-day silage of quinoa forages

Appearance characteristics (Score 5)

(0 0 p0d) 5ol Dlio s
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(%) Plant tissue TS O
s pH Total Mold  Natural pleasant strength _ S
T score v color smell S Quinoa genotype
(o) Sl O &, esless -
Skl e
7.672 5.44% 1675  3.50P 4.25 4.50 4.44 Sejama Lol
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7.692 436" 1813 4752 4.38 4.50 4.44 Qr2 Qi
0.132 0.120 0.370 0.220 0.137 0.083 0.353 SEM LSl 351kl Sl ol
0.009 0.0001 0.05 0.007 0.77 0.63 0.99 P-value ol e o

(P<.v/v0) LS o ol pme Sl ls Oyt a3 Dogline x_éjjp-lfu;,:fjl.f—

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

53 SISVl sl 55 slas SL 3l e
e Olyeay SSU Al O raas b g5l Ll 2
S Al e eolinal Sauldend A5 gl 655
Asy Sl Of JLs a5 PH il 5531 0T s
5 Lp sl 2lS O sman dide 8 SlaenilS 15 S
5 (044 OLSan 5 Muller) aib o b SL 3l
o bl 5 55 Sl 53 LaciS s piows LS

La fsbosl pla s all oWl pl 5l 40 Kl g e

T

TS 4o S pH (5 Sesl sl

Rlis o S Qi 5 LSIKas ol glasi 555
AS das o QLIS 5 A s £YT 5 Y740 (0/88
Cony PH 5l bl 5 585 (TS Sl
285 ol slallhew 035 S8 5 anill s pllas
el ) e 5 AT (g sk B
s a8 Sl ol 518 Ks s 5 AL
Al 3 gdome gl 5l 55 LS ke &S



O1ySe 9 555U 595 [ wewrd 9 (Chenopodium quinoa willd.) Tgus adsle ades 5,Shos oy

) sdas0lis (A Y4/08 4 FV/TY ) Qyy
o mlm sl Se ey S
TS adyle 53 Ol s sl glacldny S
soten 3 s Uleaml s 3550 Sl 553
Qir 5 BIas slacs sl TS Gk ok on
LgLA(.._\_mj@)\}j.iﬁ» sl ol (gl B8 (gl s s
P ol s Sl ekl 8 S Usl W s
el v.:mlj.e aslew cpl i (gl owle pH
el slaci 555 5l s 58 Oy
oy VAR 5 OFY VY L e QY 5 SIS
Gle Cosb Ol S e s P<e/0)) A (el
A3 VUVA 5 VO WAAE o s Wajlew ol
S ags s e DS 1 LSS L(P<</0Y) 5y
s 3lpe G| sl &S sl Oy W 5 gl
sMcDonald) 555 o cn3 la e S5, 01 5
o go ok i 53 .08 OLKes
Jsdoe sdse slse gl 0S5, 8 o s
53 Jole e ok ke Zusb, L
Sl mle il she 51 S Sl Ol
Isde @655 500 DS 5 dadd (gl sl Sl il
OhaS col e 5l ol gladad 5 Sdre 3l e
osle U il o sy pt e el e il
100 b slans e s Usame ool y 2y oty S22
Ay o deyn Vo U S asle pf,l.,(ﬁ Df
Yevo OlKa 5 Khorvash)
I o3l Ale ple sla S5y 5l >
v o S i 5 Jhw o)l culis
g Sy A5 Ol 3 ol Jal s
Ot «(V44) OlL,Kaa s McDonald) .5 o
Oljee il oo 55 (g2 show 2l g0 2 03005 JLES ke
Sk G5l oS (o) sbay )8 G0 Ol e W
S TR SRR FERYRIOY

2SS YYN YV I Ol Ols 03

1

ENY 558l 0sdn TS (glazin T 5w pH 50
aale aw SUw 5 (YoVA (0L 5 Podkowka)
ol 0l s (Y4 Y) 01 5 Salama) £/
SIS glaci 83 3550 53 o) lesl mls L S

Als calles Qyy
dske S il AT 3
S sladal o O 53 Jpdme glaclbas S

SSU ol 0 leS ) 5 (slags ;SL 5 L5 o Jis

SA5eosba ol ple 5 aalll pdgsdnm SUIS
sMc Donald) 1,1t sl ;e dul b b o
aS Sl eds o585yl 31.0044)Y O
o33 3sse O s gl Sty S Bl
Loss Vo ssd= O 5w 53 pH SenlS gl asgle
s McDonald) J_sl o Sis o3l v
0> Jsle Slhda 5 S lgme Lol (V44)Y) 0,80
23 s 25 S S 3 TS ke s O
G b ol o esle s Aoy £/NUYE wls
5 Oln S Ul S TS il 3 UL (s34
OF At slalm fimen 5 01 GlasSs » g0
s Jalse (YooY OSes 5 Buxton) wib
absle Shw 5o PH s dbe lalS ede s s
o o> il e b 55 Lo sas TS
0313 OLES iz Sl (55 2 anlllas o ga
g SCsU sl 5l ds s WY Sluds dads oS ol
153 sdoms Slodn S asd iy b o 0
g 53 35 ge Sl iy s L Ul 5 ol
(Sl 5 o e ) JT sl sl
sl e 5l S s aslil glad s
Lol S Lo 5 o Jool Ik an
Wilson) uslas S 13 eslewl 5550 s (gl
ok s s Jsleel L Chale Jals 5 (YaA0
55 03 O Sl 4 S 036 ple s 25



EXA R D)Lo.a.:} AY 0,93 ‘utf.ws)lpw » u.whsf

a (,_.,é_aJ.{Lé s JS weian Sl 5 s s /A4
Sew 5 S abde Gl V784 SN LS S
V7Y QLK s Salama) Wl s 148

OLalS Sl o s pd olsS Ol roens
o3 absle Olgoa oS anlis g oS o3l Sl Ty ) 58
VE L s 0,8 e 13 eslitals s r\; FUREY
OlLSen s Razzaghi) ol sds 55158 As s
S—ix esle O3l Ol e = (\yag
als 5ol Gilesl 5o TS Calirs slac 55
Sl 8 s S esl sl OlS gl el 5158
osls ($lawnSis 51 s LI AL Ol 055 Syl
g L amlis 5 T3S o shew Glawigle ,5 S
SLainSs g 035 S s 4 Ll e O Sa
53 T3S s b laaisle s 35 s Ak
T e 5 s Al OF S2st 640 L i
S s s adsle Gl e
L Vo o35 absle 53 a8 ol ol 5158 s e
ay 5 bl Jltle 53 03550 JS 5l ds s A
L il ol acsl gladand dadzy 53 OF
Sl S bolx s Jds IS daus s 6
SlapSs Al o OWEI Sw 5o &S 5955 0
WrSon o DUsams s ayle i
s (Lagpel 5 SUssal danzy sl glainl)
oSen o o sSlen o Sgsba i s
Lb ralS o N B0 4 o 5 055 8 el
S S, ol pls «(V48)Y (O, s McDonald)
I LS 55 Dl g @ 0l gl W o
o 1) baaenS 5 0l 25l Lyl b aasls s el
03 eddd il i esls 31 i g Ll gl
SlaSy p aS = 5 Wi e aale 4SS
S eSSl g S le 3 e Ak
LS 515 oo 5S 5 Gy Sa 5l T
OAS L LU Ol Sl (65U Sislde 5 Ll o sl
TS ol 3K sload sl 53 (glaaSd Sl oy
.»deﬁ odalia

Y

(1488 O1ISes 5 Hameleers) sls 21590 o S LS
ol Sl b Sl sas L) o
bl 5 s S el SlelUbl TS ke Joh
Syl 3l i Oldlas 4 o)l ol s ks
3 TS 4 gle Sz a3ls OAmd Wb Ol 50
tohl S elf.:_..n:"}J, eSSl e (A SS
sl y Slis el glsu b Ol (Sl
Sogots Quy 5 BIKas el a5 TS
23 5 4SS o Sl 5 ela Sl
sl 0l 03l QLS & g 3 518 oKws Js
Olje 1528 @ gle Cilises b S5 5 i 65 o
L 5 anss 5 i osls Ol ol
JS s S esle Oas L Ol 5 Ao ,s /AT
sl Jo 3 VOV L5 4/1E 5 51, S NECE
Ol (eS8 5 P/ V) 55y e SC2S
NECH IS 5 el s S el oSt
A edalie bl (o555 abske Sl 53 (3518
95 adsle LUl L (YY) 0L, Kas 5 Ashera
osln pan S 505l b 53 TS o3
Sl sl Jlw 53 des s TV 5 A 1) S
VAR 5 VoA s 5 a1y plS ) Oles Sialesl
55 sl GUIE an B 5 e Jle 3 Ao s
Jol dlw 55 o s YV/A 5 £V/8 ) st oy 5l
p35 Jlw 55 A3 TA/N 5 YAY 5 ombesl gl
bl el LS s Syl Siles]
Sy Srdn AlsS e e 313 s
S b5 T8 S e wly o slae o i
JonS Ose oslle o (508 glaten 3 1S
Skl s S e Sl 8 0 S 00 Wil
Doy YAV 5 AYA L g S osble s
W/ WYY 5 s AT esle pas s

jo‘:\/f./\ "—gﬁ“fl’uﬁﬁﬁr@"ﬁi’w‘wﬁ



O1ySe 9 555U 595 [ wewrd 9 (Chenopodium quinoa willd.) Tgus adsle ades 5,Shos oy

J)‘;A&MJJS}W)\W¢%Q)>:M%)Q$ ;,)yﬂj;ns%l.péuaﬁ&:suuom,\i.xiuglﬂ—i Jsd=

Table 4 - The amount of dry matter disappearance of dried and ensiled quinoa forages in the rumen, post-rumen and
total gastrointestinal tract

(Ao y3) 3l s osle OLEAL L Ol 5

The amount of dry matter disappearance from (%) salesl slasleg
Sl oK IS S Sl ey 4SS Treatments
Gastrointestinal tract Post-Rumen Rumen
75.192 17.682 69.862 Sejama (PIEN o6 wbsle
71.85b¢ 13.22d 67.56° Titicaca Sas B SLEt
72.91° 15.910 67.81° Qu2 Q. Freiggg‘l”e‘j
69.64¢ 14.06° 64.64° Sejama Lol
70.89% 9.39¢ 67.89° Titicaca S S )u“”
72.03% 9.58¢ 49.43% Qu2 o 60 days silage
0.433 0.205 0.628 SEM Lo Sl 3,1l il
0.0001 0.0001 0.0003 P-value S
P- value in group comparisons between ot P S Slie (615 gmn o
0.0001 0.0001 0.05 Dry forages and silages S 5 S lasdgle
0.0001 0.0001 0.0001 Dry forage and sejama silage  plrws Sl 5 L2 a5ke
0.14 0.0001 0.72 Dry forage and titicaca silage  S1Kas U 5 Kistassle
0.17 0.0001 0.08 Dry forage and silage Qi2 Qi 5 S a5le

(P 0) dsly ol owe Ol G5 Osi a3 oslite Cogym b la o Sls —

- 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

(1o )2) T 3o G pl s
Effective degradability?

'l glaasial 3
Degradability Parameters®

Treatments zl31 glales

oA /4 /et c b a
60.64° 63.70° 67.782 0.080% 42.85° 39.23¢ Sejama Ll 03U adsle
58.60° 61.49¢ 65.34° 0.0822 40.74° 38.05¢  Titicaca [N IS
Freshly
b b b b . !
61.11' 64.03° 67.982 0.075%° 40.80 41.44° Qrz Q dried forage
58.81°¢ 61.64¢ 65.58" 0.064¢ 39.61° 41.26¢ Sejama Ll Sl
62.85° 65.222 68.60° 0.54¢ 33.64¢ 49.40° Titicaca s 323
6280° 65.372 68.88? 0.071° 35.93¢ 45,91° Qrz Qi Gglgzgs
0.461 0.469 0.470 0.002 0.430 0.219 SEM PR MESIRVEE JO]
0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 P-value Sl g
P- value in group comparisons between om 208 Sllis (5l jme o
“Wew i n . Laas
0.002 0.02 0.10 0.0001  0.0001  0.0001 S g S5 slanigle
Dry forages and silages
Lo s s Sim a
0.01 0.006 0.003 0.0001 0.0001 0.0001 o we
Dry forage and sejama silage
B U 5 Siadyle
0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 o )
Dry forage and titicaca silage
s i
0.02 0.06 0.18 0.27 0.0001  0.0001 Quuiti 5 we

Dry forage and silage Qu2

(el ) a4 &5 Cli= € 5 (o)) &S (s pdiasas b o b (1) G Sndas b S =a )

R ) Y N VA WOVA AWy NG Sl P § R SRR YRS

(P70 0) dl o slspne Slzsl gy Gt a5 gl Gy L s Sle —

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).

¢



O1ySe 9 555U 595 [ wewrd 9 (Chenopodium quinoa willd.) Tgus adsle ades 5,Shos oy

C,..GJ_M' b s._,<.\:,.> ebl.a Q‘j:.c 39 M)) Y-\/q 39 Y/\/Oi
YEAY 5¥VN0 o5 an (B ise) A8 o
Mahmodi Abyaneh) .l eds 5,58 s )ys

KAERR

5 (65 domi

o 1525 UL ol 5 lagdss slaasls

sl 2,8 S 3 ax s g0 58 53 OF S G o
5 adsle o, Slas 5l ob S 6l ol A 0550
Slac 5 52 Ole S adlil Lyl 5 50 olS (!
B o= o35 1 o3 3 Qiy 5 BIKaS dbebnws
Slaiisle Lo b oo, LG 5 Jisa s o5 10
TS adle o sl (s p 501 ik e
Sl 55 o Sl 5 ol LSS o
3 =B by sl aS s LS w555
e 3 olacd S 5 b Ll el Sl g
i glac—S 55 b 2 e A S s
Slids Sl 35U 5 5505 sy ol el
5ol a5 (B 5 Sl Gl g At

258 el pls w55 6l 5

Slaamal b slie s alie (bl s
S otk oS 5 C s b @ g pde e
Col e 3 N8 s Aoy YE/0 YUVE
OS5 Hoseini Nejad) <l sui 5158
ol ol clle ol mlesl @ LS (Y)Y
LS Jlgxr $pdna s o iaade 2 oslls adllas
5l 4B S E s pose 58 S S st
Ol s s (R?=+/41) el e ;;_MMAA
OLalS s Jsko oyl cble 5 i o
Gl 0l S15S aalis o oS o3l Pl s ) 5
(Y)Y (Ol s Hoseini Nejad)
s Valizadeh =1 2Ll =l bl o
Sl e L S esle Ol (Y01 0) 0L
S a5 oS ilies o 53 15 @) e
e y Blu 5 S JalS ol ol Ly
L St osls Ol 5 oy VV/0 5 FY/0 (VY)Y
LS ol il sla iz 3 (D) S (6 pduas s
ol =S Ao s YVE 5 0Y/¢ XF/0 S 5l
Olgen oSy 5T 5 LE S 0lalS 55 &S S5 L5 S

S a @) e Gl LSS el

Abarghuei, M.J., Shakeri, P., Fazaeli, H., Karimi, A.H., Boostani, A., lzadi, G.A., lzadi, M.,
Salehi, M., Mohammadi, D. Owji, T. Agah, M.J. and Mardaneh, A. 2023. Determination of
chemical composition, degradability and digestibility of quinoa forage in different stages of
harvesting. Final reports of research project. Animal Science Research Institute of Iran. (In

Persian).

Abdallah, M. El, S. 2016. Evaluation of (Chenopodium quinoa willd) as a new forage crop
under Egyptian condition. A thesis submitted in partial fulfillment of the requirements for
the degree of master in agriculture science, Department of Animal Production Faculty of

Agriculture in Shams University.

Adesogan, A.T. 2005. Effect of bag type on the apparent digestibility of feeds in Ankom
Daisyll incubators. Animal Feed Science and Technology, 119: 333-344.

Ashera, A., Shmuel, G., Travis, W. and Lior, R. 2020. The potential of quinoa (Chenopodium
guinoa) cultivation in Israel as a dual-purpose crop for grain production and livestock feed.

Scientia Horticulturae, 272: 109534.

Barros-Rodriguez, M., Cajas-Naranjo, M., Nufiez-Torres, O., Mera-Andrade, R., Artieda-Rojas,
J., Sandoval-Castro, C. and J. Solorio-Sanchez. 2018. In situ rumen degradation kinetics and
in vitro gas production of seed, whole plant and stover of chenopodium quinoa. Journal of

Animal and Plant Sciences, 28(1): 327-331.


https://www.sciencedirect.com/journal/scientia-horticulturae

EXA R D)Lo.a.:} AY 0,93 wlf.\d,l,m » uﬂhs).i

Bazile, D., Pulvento, C., Verniau, A., Al-Nusairi, M.S., Ba, D., Breidy, J., Hassan, L.,
Mohammed, M.I., Mambetov, O., Otambekova, M., Sepahvand, N.A., Shams, A., Souici, D.,
Miri, K. and Padulosi, S. 2016. Worldwide evaluations of quinoa: preliminary results from
post international year of quinoa FAO projects in nine countries. Frontiers in Plant Science,
https://doi.org/10.3389/fpls. 2016.00850.

Buxton, R., Muck, R.E. and Harrison, F. 2003. Silage science and technology. American society
of agronomy, Madison, Wiscosin, USA.

Danesh Mesgaran, M. and Stern, M.D. 2005. Ruminal and post-ruminal protein disappearance
of various feeds originating from Iranian plants varieties determined by the in situ mobile
bag technique and alternative methods. Animal Feed Science and Technology, 118: 31-46.

Erdogan, H. and Koca, Y.O. 2020. Effect of Quinoa-Corn intercropping production system on
yield and quality of mixture silage. Turkish Journal of Range and Forage Science, 1(2): 57-
65.

Hameleers, A., Leach, K.A. Offer, N.W. and Roberts, D.J. 1999. The effect of incorporating
sugar beet pulp with forage maize at ensiling on silage fermentation and effluent output
using drum silos. Grass and Forage Science, 54: 322-335.

Heidari, H., Bashtani, M., Asghari, M.R. and Naimipour Younesi, H. 2014. Determination of
nutritional value of Fat-hen processed with lime at different times using in situ technique.
Range Management, 3 (1): 81-97. (In Persian).

Hoseini Nejad, Z., Yoosefollahi, M. and Fazayeli, H. 2012. Nutritive Value of Five halophytes
determined in Sistan area. Iranian Journal Animal Science, 43 (1): 1-10. (In Persian).

Kamalak, A., Canbolat O. and Gurbuz. Y. 2004. Comparison between in situ dry matter
degradation and in vitro gas production of tannin containing leaves from four tree species.
South African Journal of Animal Science, 34(4): 524-532.

Kaya, E. and Aydemir, S.K. 2020. Determining the forage yield, quality and nutritional element
contents of quinoa cultivars and correlation analysis on these parameters. Pakistan Journal
of Agricultural Sciences, 57(2): 311-317.

Kilic, A. 1986. Silo feed (instruction, education and application proposals). Bilgehan Pres. 327.

Khorvash, M. Colombatto, D., Beauchemin, K.A., Ghorbani, G.R. and Samei. A.H. 2005. Use
of absorbant and inoculants to enhance the quality of corn silage. Canadian Journal of
Animal Science, 86: 97-107.

Mahmodi Abyaneh, M. 2011. Comparison of Nutritional Value of 3 Halophyte species with
wheat straw and alfalfa hay. Thesis of Master Science, Mashhad Ferdowsi University. (In
Persian).

McDonald, P., Henderson A.R. and Heron, S.J.E. 1991. The biochemistry of silage, 2™ ed.
Holcombe Publications, UK.

Muller, T.H., Seyfarthw, F. and Krabe, O. 1991. Quality of grass silage depending on epiphytic
lactic acid bacteria. In Forage Conservation Towards 2000 ed. Braunschweig: Institute of
Grassland and Forage Research.

@rskov, E.R. and McDonald, 1. 1979. The estimation of protein degradability in the rumen from
incubation measurements weighted according to rate of passage. The Journal of Agricultural
Science, 92: 499-503.

@rskov, E.R., Deb hovel, F.D. and mould, F. 1980. The use of the nylon bag technique for the
evaluation of feed stuffs. Tropical Animal Health and Production, 5: 195-213.

Papastylianou, P., Kakabouki, I., Tsiplakou, E., Travlos, 1., Bilalis, D., Hela, D., Chachalis, D.,
Anogiatis, G. and Zervas, G. 2014. Effect of fertilization on yield and quality of biomass of
quinoa (Chenopodium quinoa Willd.) and green amaranth (Amaranthus retroflexus L.).
Bulletin UASVM Horticulture, 71(2): 288-292.

Peiretti, P.G., Gai, F. and Tassone, S. 2013. Fatty acid profile and nutritive value of quinoa
(Chenopodium quinoa Willd.) seeds and plants at different growth stages. Animal Feed
Science and Technology, 183: 56-61.

"


https://ijas.ut.ac.ir/?_action=article&au=121036&_au=zahra++hoseini+nejad
https://ijas.ut.ac.ir/?_action=article&au=300053&_au=mostafa++yoosefollahi
https://ijas.ut.ac.ir/issue_2513_3936_Volume+43%2C+Issue+1+-+Serial+Number+912294%2C+Spring+2012%2C+Page+1-10%2C+Page+1-149.html

O1ySe 9 555U 595 [ wewrd 9 (Chenopodium quinoa willd.) Tgus adsle ades 5,Shos oy

Podkéwka, Z., Gesinski, K. and Podkéwka, L. 2018. The influence of additives facilitating
ensiling on the quality of quinoa (Chenopodium quinoa Willd.) silage. Journal of Central
European Agriculture, 19(3): 607-614.

Razzaghi, A., Valizadeh, R. and Tarahimi, M. 2015. Chemical composition, in situ ruminal
degradability, and gas production of Atriplex canesences, Salsola rigida and Aeluropus
littoralis. Iranian Journal of Animal Science Research, 7 (1): 1-11. (In Persian).

Saberi, A. and Kiani, A. 2023. The effects of plant density and irrigation frequency on production
and water content of varieties Kochia, Quinoa and Forage sorghum. Iranian Journal of
Irrigation and Drainage, 17(1): 56-67.

Salama, R., Yacout, M.H. Elgzar, M.L.T. and Awad, A.A. 2021. Nutritional evaluation of
quinoa (Chenopodium quinoa willd) crop as unconventional forage resource in feeding
ruminants. Egyptian Journal of Nutrition and Feeds, 24(1): 77-84.

SAS. 2003. SAS User’s Guide Statistics. Version 9.1 Ed. SAS Inst., Inc., Cary NC.

Shakeri, P. and Fazaeli, H. 2004. A survey of nutritive value of gramineae range species in
Kerman province, Iran. Proceeding of the 4" International Iran & Russia Conference.
University of Shahrekord, Iran. 1044-1047.

Shakeri, P., Dayani, O., Asadi Korom, M., Naghafineghad, H. and Aghashahi, A.R. 2019.
Determination of nutritive value, fermenability and degradability in two genotypes of
Quinoa crop residues. Journal of Ruminant Research, 7(2): 83-96. (In Persian).

Sheikhi Sanandaji, D., Heidari, G., Fathi, P., Sharifi, Z. and Khodaverdiloo, H. 2023.
Investigating the effects of different levels of vermicompost and irrigation on the yield and
quality of quinoa (Chenopodium quinoa Willd.) forage. Iranian Journal of Field Crop
Science, 54(2): 15-29.

Valizadeh, R., Ghadami Koohestani, M. and Melati, F. 2010. Chemical composition, in situ
degradability and in vitro gas production of winter fat plant (Eurotia ceratoides). Iranian
Journal of Animal Science Research, 3(2): 159-165.(In Persian)

Van Soest, P.J. 1994. Nutritional Ecology of the Ruminant. 2" ed. Cornell University Press.
Ithaca, NY, PP. 476.

Wilson, R.K. 1985. Laboratory studies on chemical, electric-resistance and physical changes in
grass silage over the first 14 days. Irish Journal of Agricultural Research, 24:39.

4


https://ijasr.um.ac.ir/index.php/animal/article/view/48325
https://ijasr.um.ac.ir/index.php/animal/article/view/48325
https://ijasr.um.ac.ir/index.php/animal/article/view/48325
http://iirc.narod.ru/4conference/Fullpaper/30040.pdf
http://iirc.narod.ru/4conference/Fullpaper/30040.pdf

EXA R D)Lo.a.:} AY 0,93 wlf.wf,l,:w » uﬂhs).i

A



