Journal of Agroecology et S39UaS (ol pg2 4 pids
Vol. 13, No.2, Summer 2021, p. 291-305 EAgirdn YA o IFee bl ¥ oyleds Y Al

6..‘:‘.&‘9}3:— ‘;J.FUG.A
SO L blswe S js e iS55 Shes b))

05 S"; 5 35 9 (Phaseolus acutifolus L. Gray)

*Y&Lh-ALNJL; UL@ 9 “b‘};du\?"; ﬁ&lﬁ.l\:.r— 5‘5‘536};.6‘ 4.1»\.6.6 A\OL:}.J.: 4:.«-&
VAN A A 3L 55

WM/ Y o o5

Phaseolus ) d)L) L)9J ]0917(.@ RS » 439l£ L.;\A.Q.Ag 9 J)ﬂoﬁ UJL})‘ AR o ‘d,uanlw)l) 9g ‘.)]))d»y “p ‘bl))d)uo] P ‘OL&&\&A}
FOYQ (V)W (659l woliipgs .50 w8y 92 o (acutifolus L. Gray

All°q

CV. ) liwl o)) o3, 93 o (Phaseolus acutifolus L. Gray) (¢, log) bgle cuiS p3 adgle S 5 (o5 3, Slos wyp jolatods
0 by dilaie )3 diged deyie p3 LSS dw b Bolas JolS slacSsh 7 )b 4l p ilejl {cv. Pishahang) Sialiy ;)0 9 (Bastan
by Bo S bS] elacians 5 il 5] 5 Sialiny ) w59 b 665 Lug) ol S 55 Lol Ioylas .0 Lyl WA —20 o5 Jlw
03 oAl s il ) LAl S o)l logd Ll S eyl 5yl ol Lol VO 1 YD < Br 1 Dr YO 1 VD (slacas 4 iyl
5y Slas (S_izs dbgle IS 3,Slae Slins 15391 caryosio ) Ggr Vo w815 b g Sinlity ) b o)l Log) bS] (laciuns et  Sinliy
I8 o)) 2590 ity 5 mades oo ol poolis Aoy Ol ) sl (Sl ) dimgy S SitS 03lo s B (1S Ao )3 5 S adsle
S (50 5 S Foee L) S5 sigle 5 3 Shae 5 (150 13 1,53k VF5+) 5 shgle IS 3 Shae g 3 ol ol 55
Lol s Juols b calise (glacus )3 cddgle cutS (a5 5l )y 3590 Glio oyt iy el Candas il o35)l =)l Lug) B0
~Olhdngs,S ddsle mian Culld (S o yd i oS 4 )sbody s sanlio Lmo'l S ST e 4y Cannss ¢ LS (] bglsee S (655 0
5 ,Skae bl S onms 3,8kae e 2Vl 15 Lol cbogliie (sl ylas 51 e 5 posnelS ool s poolic i 5.0l 13 Jslowo (sl

ol Cansds FNVE 5 YIVY (e b e 54 055 =6yl Lagd B0 jlas 5 55 St g 5 adgle S

3 slore ©lyaumngs S St oole puad ol (IS i 3,Skes 285 E |1 EZBAFY A
Col 015 SB 5 o mlis 55l oolil 5 bag)log 5 BT A»|-»
{(Lithourgidis et al., 2011; Asgharipour & Rafiei, 2010) 35 5 039 Jghite s (chabgle LS Lglsko i 30

LapsS) 5 oM clabsle LS byle cuiS glyil (ol (3l " el e e -
pfl 5 A hidgle plals bslowe clS gl bl Ll s als wigle i 5 58 Ll conge o]
L cuiS sl it 53 138 295 5ol (slagiun dags jslaied,

F e oS5 ol g 039 Cootl (Sl 9000 (2515 (sl o3lyg ol ey o8l 55 hs8Ts ST eyl (olid)lS sl 16 -
uaJL& cuss L MLM » &S ol ]991,"‘, cuss &19;4 oy J?“"’“‘ Wy o8l (g5 yaliS oSy (bl Mol 5 sy 09 )5 Lokl =Y
e CuhS Gl 35 5 K25 o3lo gy Gl ol ol ) o
J bl g ol (Mandal et al, 2014) cutls salys o], 0 b R SOy St tﬁ;
Sedddag g Sid grue)S (Al )0 CilS Jgere Slaplue (Email: bparsam@ujiroft.ac.ir :ngim‘; - %)

s clie 435 S wlgi e Sl ol dbes 15 ol Doi: 10.22067/jag.v13i2.83847



VFeo linal @ Yo,lods Y ol ¢(6 59l (bl pgo &y yis

Oljo (p iy (Zandvakili et al., 2012) 4LLSen 5 LSs
olS 53 0+:0e LM s 1) 55 50w —Lug) adgle puia culils
53,9] Cowday

csbo dlasdl > (gladgle lalS cely; cunnl ulwly cplply
Sg e (ol el (o)l Lilial o B5e ey Kaly I S
LapiaiouwsSly STy ate ol 31 el S 5 Y g ase S
o ,le ((Nasiri et al., 2015) asb o bl cuis 645,84
=B Coondl jlaaSl adsle o jslaiody gl j3 39340
‘Fernandez-Aparicio, et al, 2010) c_wl bys 3y
oS oy o) > bl (pod 4 (Lithourgidis et al., 2011
5 absle gl CuS @l S e s pes wise (D) o))
Phaseolus ) ' 6315 Ly oS ol pamdey (omlocS 4y Jscio
5o my il S8 o)l Wel s Glswl (acutifolus L. Gray
g Lo Sad 3blis ) cutS cuslie gl i e (=)
oS 4 Cond glite (6 jiugid pune b ()39, CanlS 5D Aiaslys
Log lsieds y90 sanids jl olS (ol .(Chris, 2005) cul ;)
) e HS APV 2ea 0l Lol cunl oud o S by dovo
SS9 Litie 4 galy (stitune SleMbl o cdilaio ;5 cuiS
Cwl o)y Gl Ay bLﬁf O"l dl): u.f.).:‘ d‘d&))a duw’)ﬁ
93, Sloe oluj)l Baa by imgl (ol (Madani et al., 2008)
A5 el 35 885 9 5 )l gl bolie cuiS )3 ddgle ot

Spols O shgle ) AL sl abole oS 5 3,5k 2Ll
angil &S Cunl (piigp (oS Hlde ghb ol S osle 3 Slas
Jhan LapgSd I plgion c ufSgn sladesia sbj slaaiy o &
Esmaeili et al., 2011; ) 3¢ osliiwl ol opiig y oy
Caio dxwgs jglateds o g ;I (Eskandari et al., 2009
(sLpodygl, b &y dsly by & 9 5l (5SSusly g 5948 (59 el
@l Sl adgle puals jolaiods (sa> (6509 4 b By
&Slg > (Nazari et al., 2014) cewl LSSl LB gladsio
Slygd di 3o ¢ ol O guasto g7 (glapluw ) odas Cudgis
Shahraki & ) cowg gy «uosd Sllog b Jlo Jobo 15 45 conl
Copdo g Aol & yiaS dogd 35 oylpl 5o Slawlis .(Barani, 2012
g 93l ol oS plo b awslie ) cuiSl cldgle o lals
JUid ol el 03 (ggw il g () Blge g CudoS 39008 g
Javanmard et al., ) cul oad S (ioleyd Wl g @lye y pb
g e dlge (g g 55 bld 1 el lie 5L el (2010
Sl 355 5 gl ogllan 3,Slas & o)y g ol
LS 5 blod | ddgle cuss a5 Conl pumo Sloj )] senld oS
Javanmard et) 5,5 ),8 dalllao 5yg0 (S50 sladss g (obowi
3+ (Sadeghpour et al., 2013) |)\Sen 5 55 33l .(al., 2015
3 iy S lpieer |y canlia i 5 oS by Jpaes 25
L dgle CodS i p S (o0 (B pme Sildden 9SS bl
Sl oslail o 5o (ALS oaimd JuSuis Slge ggecme (S)kedy
il o dluanly Hlaely agr Bun &y oS Canl s (88 S i
Gladsle dy Cgllas ddgle ¢ ldine < Jl> o ;5 Ll (Arzani, 2009)

ZBoAe A {YRw»Son «Sid odle puan Cubli a8 (anl o9 LI

2 &8y asged deyie ;3 WAB Jlow jlae ) (ivgi (=

g Jlob B> ¥r g a3 VA ol )0 b Cép (o i
|y SYO/F glas )l g ¢ By 4dBd ¥O 5 an > OV oLl Job
slaglius; 5 prS Jlow glaplinl «Sis o d8IL &) waw
Yo L dolai ol clacSol &ygots ialejl 000,35 sl oMo
P aSe Ve ollas (S15 L olS 93 i plosl S5 dw j3 g jlaws
3) (59) Uy ahold g o Bl Br whnd) (o bl b g @ ye e
(Madani et al., 2010) Kas 48,5 , La5 ;5 ) o Bl Ve

1- Tepary bean

15103, S B yme yiii S doyd 9 O gl Sl jaung S
oMo bolswo culS ylgi oo ¢l plis (Dahmardeh et al., 2009)
N cuaSh adge WJg > She sla g, glgl 51 STy Y eds g
@pd balee coiS ddgle ot wyp 0 ldioe dged (Byme
abgle cuaS dgu0 ((Vigna radiata L.) gl g (Zea mays L.)
Ool3S 1y oS 50 alls cusS 4 cus bl cuis I Jwols
e oLl asdlles j> . (Dahmardeh & Rigi, 2013) xS
Lol o (Sorghum bicolor L.) psS o bglowe cuis > adgle
S B i op YL «(Vigna unguiculata L.) b
- 455 owizmen J(Akhtar, 2010) i ol bale cuiS jlass



e ol Lugd bglso Clls j0 adgle CadnS 90 Sdos (b )l ooyl 0n g LS oy

Lol (32 ) Jgo 99) SoplSg0m sl 2 oo Vo Jldo ol
ole; B LS ol 4 As slod b E O plas ) aoje,S i
b g W5 )5 aisas | 5, deho Sl o) s
Ve 0del ol JBI an (Blo Bl b by |y 0598
(Emami, 1997 ) ub oxlwy pox> & g 03,5 Blo () Lo
AFP- Jas yiogid mdd 0lSiwd jl odlatul b puuwlty 9 o jolic
A- Jie Sl Gl oK bewgd oo 5k g padS” 5 100
Voo 3 pyS cans p ol polie g i (¢ xS0 5lsl Analyst 400
O Cod bglowe ciS b)) can Al (315 Sis odle p S
dwbre |5 s 3y Slas Gl ) doleo I ool b ol
(Ghanbari et al., 2010) 13,5
RYT=Ry-Rp (1) doles
e Yap ol ;> a5 Re= Ypa/ Yos g Ra= Yan/ Yaa
Ol Va5 B 5sS Ly bylo 5 A 555 Jpraaes 3,80e
Olre Yan 5 A 555 L by lio 15 B oSS Jpruams 3,5kee
Olio YBB g A 455 (alls cuiS DA 465 Jaao 3 Slos
a0 Cewl B aisS Galls S ;3 B 48 Jaao 3 Slos
3 SAS Ver. 12 ,l38le 5 5l o3kl b b )lges gy 9 aodly (o Lal
hoslanul b cduo pd ey Jlois ] oo 53 W (13S5ko duslis 9 Excel
5 plool (Sl (glasals wix 05l

Sialiy 05 35 52 5 6315 o) S 5 ol 2ol (sl
VONO) i s5els byl et U] clacams 5 okl 5
8 g IS Sl 5~ g TOND -
L ol Loy bS] glacans oped 5 plisly o)) pallb cuss
OBl e VIO X ¥/ iolesl )8 o slul kg o Siabig (5]
23Seln olsin CulS gyt glosad oty oS 53 S 5
Coliged)] pii g it Slagn)l 3 5 ey Ojgodr 3,
angil &S g lojhad ©ygohs asyie (gylal (8 )S plosl ATAD
Dol e B o S8 25 51 Sk plaiat 5 ket Ll
Glulle dloul g (oelS Wby b g diljey & )ygody ladigy JolS
LS A5) 0)93 Job ) Ao plowl S gy iy (o)l
ldas 5 €8y ©yp0 Lagsjlow 9 Bl ade (olawd o)L
by blgly (S sbaa U 9> alepe 93 53 jya slacile (2
) GBS absle 3, Slac. (s Sojlsl sliioss 5 plo] )
Sty sl 3l Jlosl | gy @yeyie S Jolae (rlaw
~dgel asuie sacuus b bS] 5 adgle cudby 5l Ly L0
s 5LalS len claplil 5l 5,5 1o-10 day] ond S sl
e Bgdle g oSy SaSay g 9 003 Sl &8
CllB e S e Jolb ebsle S i (5 ,So3l
cs)S Lol Tl 33 Jpbe slac a5/ Sisosle g
30,8 eolo dxil oxiwea b i, [(Roberts et al., 2003)

hv] A TEZ L san ol p o5 cul oo 5 (K3 slaghy i) Seos
®EY ASA Y T {€°, % YEEP €A 2B hb il pogde g 48,5 ,54 oland Jslone

s 5 53)) 08 £ b cov (Sas gl JS 3 Slae
Mo cp i (N Jga2) (pS+/4Y) €85 )18 o)l Lagd b LIS
G Jl g Sl 53] 08 5l Mg S bgle [ 3,Slae
5 03 E95 Jlie 5l el camsey 55 =65l g 00+ LIS
Jgn) (PSe/+0) 3 jbs ime Cudo oyl 0 50 bIS] slacanns
— ol Log 000+ jled 5> SiS adgle IS 5 Slee ey ()
G Lo Sl ST & Cand a0 )3 WO ]38l b il 3]
Olje ryeS 9 Gl () GAIS CuiS &) Cud 203 AV/OA
0l 8y &5 90 2 LAlS CulS Hle 3 Suid adgle J53ySles
(Y Jsia) wi saalie

owea b wiwaw ((Charehsaz et al., 2012) ¢l 0 (4oL
L g 858 TAPY e Slalyiinl (g onlital 3)50 5o 8 (93l
(SeSo ) i 331 fiogls B =YE o ails > ggm b Y-
2 slmasses (silworlel (ot 5 mradS curnlty quatus polic
O 4 pLogl HCL L oS 5 g St (iljgu gy loss
L (oSl 8 55 g 0355 59 o8 8L 51 25 3
8)8 )y 8 el b Gdedy oIS il ax > 005+ glod
FuS 15 5t o3 L] el o 5 Lnignd JolS 559 e
O § 035 s o Ol (oS ke L) 0395 8 )3 Jol>

1- Near Infra Red (NIR)

2- Dry matter digestibility (DMD)
3- Water soluble carbohydrat (WSC)
4- Informatics 8620



P & i

Yo louds Y ol ((53)9LS o

(Covwelly

oo o

*K[oAndadsar ‘queoyiusis jou pue sjaAd] Ajiqeqoid o4 pue 946 18 JuedyIusIS o, pue '
Van & D Tl cC o (o[ B8R oComp Bl € Kol
(%) AD
L8'6 Si'vl 8671 8¥'6 09°€C 688 Se'8 0’8 8€L s 06t 9L'T £€6'C 8€6 L - il
ol
1011
88200 L7900 S€T0°0 £v00°0 9950°0 S¥00°0 SIT°0 7900000  LTOO 6000 LTO 8¥'C 800 €L°Y88SL 80660CI1 81 -
su su . . . . .« «u£00000° . . . . .
6v90'0  olelp 08000 STEOO G TSIO0 |, .S990°0 ,66°€ 0 L9010 €500 60T  99L 650 99PLYSTE |, 1900¥801 € 10
(1) ones
,.L0660 , 00LT'T ,.89TL0 ,,00Ty0 , bSE80 ,,S0€9°0 ,TTTL ,,T9000°0 ,19%¥0 , Iv0F ,.€0C ,60%8 660 , T00V9LOVET , 86EH09EIE € Buddososauuy
D[R
(D) eanno
w8C100  wISE00 65000 ,€9€0°0  wLlTLOO 89000 ,,169°L «000000 . €S1°0 ,8C1'0 wS60  «09€ . SSC LIVEILLTS L0ECIELL I «M_qﬂ,
e
. . uonesrjdoy
92S0°0 1911°0 0290°0 L000°0 811°0 2S00°0 86C°0 6000000  9t¥0°0 9100 6£°0 9S'I1T $8°0 06°€¥091 €EI9SLY [4 ¢
=] g
c F. o2 :C 3 3 A
S = 3¢ CIE - gl 2% 5§ E i g
g Ew % £ 28 E£%€ s =20 = . z & G C
e i 2 e 8
=f iv @ S EC SE <t ozt =21 o1 Y iEF o} 1% =F 22 gy
U - O - s xR £y &y = ° e s g Tw S, S
e ¢ 2 gL =& Bu & g ¢ emM 12 5w 3 o & <0
% & =& EY 2% E g g 2 ¢ s ° v 3
] ] EY & = 3¢ R £ = <.
g =% & = = = (2 g
g g g 5 = =
= = m

(p1AI£ 93k.10) U0 PIse(q) [B)0) PIRIA JANEBY

Forsic o o (¥ sorsle stéev)

S)Ied) PIIPN)S UO SIBA[ND JI[[Iw puk uedq jo suonea suiddoadadyur oy (saaenbs jo ueaur) ddueLiea jo sisf[euy - Aqe],
260 (- okl 60 e (g oK) € oS s nbq (6 € (e (60 K omy obfc oy



(IWESKY)

o) bogloo CulS jo adgle ColnS g o,Slos b 55l ¢yl )0 g

&

ey W

159} ueoun(y Suisn ‘[oad] Ajiqeqoid 946 e JudIazIIp A[JueoyIusIs 10U AIe (5)I0N9] Je[IWIs Aq POMO[[O] UWIN[OD YoBd UT SUBIIA] 4
# <€ 7l b0 AN gp |9 (b oprl o wrmres Ko (b0 g of oo (<o 52 cComr mbd oS or(fer

1911w Sueyeysid Surddoid 9jog

96671 plT6°0  ,089°F poq1TO1 VL19 paC60 ;C'808 50°01¢CS S A (160 B
. . . . . : . . W[jiu Sueyeysld -Ueaq §L:6g
poqed €T 60T (9IF'E 1TTI P09 paC8'6 pSL69T 2£PS8EL QUOA 8 S (€0 Exrse
(1w Sueyeysid -ueaq 05:0$
poqeESTT V91T HEISE poq€E01 2L ¥'9S 2l €01 quS SLEY ¢8'LYYCT o ) A= (€0 Frparm
) ) . . ) . ) ) W1 Sueyeysid -ueaq $T:5L
pq00CC  986°T  ,06€°¢ o80°11 256°SS pES6 SSTOLE ->1'1810C QADA 7] (= (€0 Fparmem
. . . ) ) ) ) ) ueaq Areda] Surddoio oj0g
q905°C 2095 LEVET p206°6 pOL’ IS p09°6 2q7'606€ pS'0L8LI S A (57 00
) ) . . . ) ) 1911w ueyseq Surddoio 9jog
p710°C pPL6°0 0071 2q19°01 «L8°6S 0601 8LL 5€°€0S¢€ s A (€0 e
. . . . . . . . Jo[[IW uB)Sed -Ueaq ¢/:GT
pPI1°T JJLUT  q90€°S q16°01 ©E6'8S 296°01 ,07690T ;087901 04 OA 9] A (€0 @
) ) ) ) ] ] ) ] Jo[[TW UB)SEE -ULdq (0S:0S
q09€'C eLTOT  96L°9 poq09°01 V€68 qCS01 o1 SovY oV 6VSYT o 8 HOP— (€0 e
. . . . . . . . 91w uBlsed -ueaq §T:GL
eCCS'T eI79°C 0TS pE86 p86°CS poq€0°01 p17°908¢ 2£CIPSI OADA £ A (€0 R
. . . . . . . ) uedq Aredo] Surddoid sjog
905°C 095 LEVET p206°6 pOL’ TS p09°6 2q7'606€ »S0LBLT o 90 69 40
(%) (%) (%) (%) aesphyoqied (%) Anqnsasip (%) (;eu3) (23 onyex Surddosdoyuy
SIN €) b | QN[0S 1YBA\ 1ew A1q qsy 95ea0y L1p e30L 95e10] JoM T80, : o
e .. A e y . .. e Qe
tilnd S e el aghl B gt e ey A snslo P afer e sonsfo o srber A

J3ea0j [£10) spuepd jo syrex) danejenb pue sanenuenb uo sieAnmnd B[ pue uedq Liedsy Jo oner urddo.adadyur Jo uondeIdUI AY) Jo suosLieduwIod Jo ULIA -7 d[qeL

b (- oy ARG | Lom oo g b (9 A5 6 (Fqdd (IO K omym 507 6 g tber o S



VFeo linal @ Yo,lods Y ol ¢(6 59l (bl pgo &y yis

4 bl o8y g opl )3 dwy e,k 4 (Ghanbari, 2014
Sy iy 5 155 5 Lgksin 13 gy oy 0,8 o Y
s 3 il 03,5 0,85 Saliy 08 & Cod (Sl (Se
o 1515 e tlo g @5 bgloe S )3 dbgle iS5 3 Slas
S iy 033 GBS tbsle S lian 2 bglsie i
39— s |t 053 adgle S B Glie pgeome
Asangla & ) juag5 9 Moolul (Dahmardeh & Rigi, 2013)
Slecsyd ddole (gl 1y juwSE l5e o YL 55 (Gohain, 2016
oldise 005390 Canddy ibpatis Log —c)d Vi) bS] s

21y ddgle JuSE 20> Glie cn pleS g n i o A (60
coiS e b ylol gl pac) s —go 0420+ LM s
odnlie o Ve /FF L b s (ol cuis 4 (5 B
.(Kheradmand et al., 2015) x5S
p8S yow by lore ciS jd abole CuaS 5 0 Slas dalllas
cutS Glajles 1 g Bl is)lles lps o 5 5 (sladgle
Dashtaki & ) ais jlb xe jiwSB 0 o) Chw 4 byl
Khalatbari et ) ))Kea g (s pals o)y Gl (Chaichi, 2012
st e ol 5 2 (ol Lglsie a8 s (ol 2010
Caodl Sily dons cpl a8 ol lis 1y adele juS1E do > il
Ol 05 0ml s adles bl S )3 Sl plals g9
Olie oMb 053 Jhe Jalo foyails OME )3 35290 (Sase g
03lgls 51olS 95 oyl (inldl bglsee cusS 5l fols adgle S
9 oMe bglse oyl pls .(Ditsch & Bitzer, 2005) cul M
olli8l o YU cuaS b cdole wlgi & oo el Y ga,
.(Ghanbari & Lee, 2003) sl o yuSB doys g pbB 1Sy p

ASA Y ®Ey A{Z» A zbl  JERIFEG

o5, L o lite 51 g bS] s 188 ol s el
(PSe1oN) 4 b ime (St o3lo puad Cobll Cho p )
S LS sl e oL e Y ) )
VO YO s b colol jas 5l aS sel canday (doys £+/AY L) o))
e (S Cpzmed s Gl (5] =)l Lyl B0 g
DIVA L ()l Ly (iS5 Jlog 5l Sis 03le pudn bl
(7 Jy) 28 Jolo camys

5 6ol Lyl (Soigdsdyge gl Jdsas duy oo )l &
LM s s coa s oalaiwl o5l pL3 )| £o5 40 glds 35 9 5]
Capss (§ pi St 03l 3y Shos bl ()31 9 (63l Lug) B+:0+
ey Qlie oy g bl Cal 03,5 Wi als cutS o
Zea mays ) &, o (Glaycine max) Lgw adele JS' Sis 50
ol Cowdan bU3] G lisee slacauns ¢ bolse cuss’ I (L.
—OP VO N Jlegs | LS abgle S (g il 45 ysbay
et layless b (G9lis o el s 3l Jloss ol &S 05 ool Ligus
Baghdadi et al., ) cily bgw—cyd 00:0 5 o)d alls
IS 5 ¢ (Vicia sativa L.) Soils ba 5w cuiS )5 (2016
cuiS jl Jols Sis adgle 8> Slas ((Lolium moltiflorum)
Cop e plw ay o Al 5 —Silo 0+:0+ byl
Cannd Slges yidin Sy ddgi a4 1y 0 Slas (]38l lass il
.(Budakli Carpici & Celik, 2014) 0> Capud ME &

BA Y €f"7Zy oY |-» &irtRez» dE~

A5 S oY i Sl JoLb adle 1S (sgioes

il 5l )l 5 (aLS slacdl calo dap il (90,00
oijyl B (Geren et al., 2008) xiib o a5 S5elg 5d
Kheradmand ) cul ydw o gly iy puSB L adgle Jlie
g (PS/ V) WA o o5l o8y £95 53l (et al., 2015
J9s2) (PS+/+0) 351 s sime ddsle 1S olie  ng] blie
S5 5l g bglsee o sl 5] Hled Sl S e sy oo ()
Lol VO Y0 g 0+:0r LU S] cuad | fuiomad g 5] (S
L5 Jols oy Vo /¥R g Ve /FY N/¥O L i g o)l —s)ls
Lo YO VO jlos & 3late ji yuuSB e (a8 (W Joi)
g slagp (B 2V Jgi2) 29 Salin 3 — )8
odlyls HLals 5l S o sl liee BBl dunlia | 45
Ol cale Lo ioli 8l L cbalwe )3 39390 WY gy g e
CoiS jd Ll 4l il 8l Y el o g ialS ddgle ruSS
S 5 > Vg ol I3l b loges Vi 5 e byl
alox 5l as el osaline JBB ddgle S ol ials 1,
g mlio jl M gy odlatwl 4 ylg7 o laies ol S5 LY
Pakgohar & ) 5,5 o,Lil by le ciS 3 olie , wlic



159} ueoun(y Susn ‘[dAd] K1j1qeqoid 046 18 JUSIIIIP APJUEdIUSIS J0U Ik (S)IONS] Je[IWIS AQ PAMO[[0 JusUOdIod YOBd I0J PUE UWN[OD YOBS Ul SUBSIA] 4
# (@l oD 6 KD ol s A0 v (|9 (b ol o ey K (e (A0 ing® o€ oo (aroq? 82 cfor @fd oS v

ueaq
Aredey - reAD)NO SueyeRySId

(49 Feme— (65 (5

(IWESKY)

IVLT oVCL'1 2900°1 20VL0 «SY6°0 20LL"0 Ir'E LSOO 91T qL8'1 eLLO1 8TLS 1£8'6 ueaq A1edo) -eAnno uvseq
69T LEIST  LTHOT  0S90  LTLOT OPLO  WLbE 465070 W0ET 66T L1701 6595 TPl (€0 A0 8 (9
Surddoaoreyur jo sreAn|nd R[IA
(‘@9 (€7 < 5o g
1911w Surddois 910§
B B B - - _ . . . ) . ) . sr2 e (0
ST 8900 SLL'T pS6°0 o0l 18709 WSP 01 JOlII -UBSq <1567
SEOT 9651 HTT1 9110 8611 oL6E0 ST 6900 JTT L1 95T 69°65 6E°01 ONTA R - (€0
W[ -uBaq 0S:0$
2091'T W0LTT WLTT1 215€6°0 SPT1 +CTO'l SIS €600 ®l€T €T 1501 J6°LS L1701 Qg B OO 0
) ) I -UBdq GT:6L
209€°1 W6EY'1 42290 a£0vL0 W8LS0 a098°0 EFE LS00 w9€'T 19T W70l Y S 8L'6 QAL 7 A (0
) ) ) ) ) : . . - L . e . ueaq Aredsy Surddouo ojog
€T SP0°0 L15°T oLST 466'6 W6 L4096 om0 9 (0
onjes Surddoaoiaiug
R ueaq (%) ae [CARS]
oSeioy  oSeioy Jo Areday Joqmu MMMM 1pAyoqied  IquseSIp
L1p oM adesoy  Joa3elo) 1o 53er0p o ows._uc %) (%) Jqnjos J9)ew %)
[0y el Lig L TR N () (%) eN A o T Lag sy yuounEAI],
o &l o o 7 : Son(
I (P> S U S o By (L () 6 e e e g i) i p—_ !
Ter s rder Ry Ry v € stbew L TR e g L
£ £ ' Sl aT
(pIo14 93e10§ U0 Paseq) [€)0 L PPIA dADEPY
Fo75Ec oo 5 (e o7 rber)

o) bogloo CulS jo adgle ColnS g o,Slos b 55l ¢yl )0 g

&

ey W

(LAY) 18310} PRI 9AJR[Y PUE 93E.10J [8)0) JO sye) oAnelenb uo s1eAnnd Jo[Iw pue uedq Aiedo) Jo suonea surddodidjur Jo uosLedwod Jo UBdIA - I[qEL
b0 A- Py A i grem exgpfq (6 A 6 g (OO K omd 77 arfer o € e sorsc o P



VFeo linal @ Yo,lods Y ol ¢(6 59l (bl pgo &y yis

S Jlosd )3 o230l 5 (Al lajlod (5> dgle (0
Hles ool a8 b odmlie Lbpais Logd —cyd B Ve LS
Ao Voo LYS) s g @) iSO e b gylol coglis
Dahmardeh ) sy jlis @y = Lo Lol &+ 0+ g0+ Ve s
30 Suid oolo s CublB 5o o jieS e (et al., 2009
s Gl 0 55158 @b = Lldde Lol Y0 V0 bl cuis )
S 5 (Mt g (205 S5 Jlas b o ) o sz
2 Joloel BLIL 50 539 YU 51 i Wlgs o ot opl ccusls
s Bl a3l ()3 & Com Gl i gl 13 (sl 0
ol iyt L 5 55 bsloe S b gy 3 650
oo pan Cubl i ialiEl dgle olid polis Clo g S
Iy b bydow S pimw pd baw ialidl b ddgle s
gy CblE Gl Gl ol LYo 514 a8 )18
Baghdadi et ) couwl ot o)Ll dbglowe )3 Lgw (439580 51 Juols

.(al., 2016

[M o{ HA ¥ FIAR]E X |z»€d€HiPe
AsA Y

oy Sy ble )3 5l o8 o stae 56 pie 292l
Cho ol y e 93 Jlie il g bS] s col p3 Jolxo
do)d (pyieS g cpyide () Jsds) (D<A )) BAS Hb e
VO Y0 LMl el o ya of 3 Jole slaclimg S
YO VO bW Cons g (o> VWYY ) Kinliy o551 — )l Lyl
A SS d Cnd Gl38l e 3 VYA L Ll o5l =)l L)
(¥ Jp2) 23 Jobs
3 ipmin colB e oman 5 Ol )3 Jele slacling S
sdiled Cis (il 5 bl o ddgle CuaS glinl op ke
Coleman & ) couwl oai plod (g0, )0 (555 @uio (it
U0 1 P50 2 aie Joloe )y ;5 .(Moore, 2003
cbile 163,85 555 oliie S ol (D Jgle slacljiungs S
2 epimier g Jad > GalS 3 Of s Jsle slaclyang S
ol Bl eslioo Gl381 5oy Jad )3 0)l93 5 0 o (s Jud
Volaire et ) coul jlg Juad > o (L pdows chas dgd> i3]
Wl Jgle slaclyiung S cgime 50 (sqw 3l (al., 2005

SIS S oy ) 38 St ole e ol e (0 5V
3 5 03 =l lug 00 00 VB ND bjlag s Saliy ()]
VD 5 ()l Lgh (IS SS )3 o] e85 il 5] S S5
053 S S5 a5 oanlia slinly 515,15 Lug) YO
Lo WIYE (g5l (weid bl Gl op 3Vl o) Sialiy
(i bl (3508 o) (6315 g (S S5 & i el
(7 Jg) o9
Sl Sl (e S (S dle Sts oole pan ol
Hail et al., 2009; ) sl oo b A5 g apld (6,45 yjs ial3dl
by ool Gl Liuljél g 3ga0 .(Coleman & Moore, 2003
h e jolie b 2Ll 5 wleipe ST pb (sl 1) gle
L Ll .(Dahmardeh et al., 2009) sisu o dgupg (ylge> dlawgay
Comd SVl jidiy i 2 (Sae Jglite sl )15 392
B by fs OVsh Ell pliman Gl Colii (M &
Y gy bglo €S oyt 3 s Cal 085 i3S yliies
& Sl O an bl Gl (099 Y 4 M Elgil
S e o9 568 o Yo 5l a8 wiled S o)Ll Y i )
25 Poere Sble (S & Coms oy 2)90 OIS ) g0
oMl gl glaodis g jd Jaloeel GBI e il ez
ol abml o 5. LYo 5l (Lithourgidis et al., 2006) sl o
Yok e 3 39290 S Ol (29 Vb @ Olgiee bl
15103, S Al 5 i (S | Azt () 45 58 o L
.(Buchanan et al., 2000; Carpita & McCann, 2000)
slaonng b Jabwls GL oYL polie 4 do gl (piored
5 )l log) (LSS5 o 5l ol adgle I osel Cundey (g
Jols oannl (clmorings 1 Jolal BUI e aSST & 4595 b
i Olie (LSt e 3 4 sl Pol g (S ke gex
o cpl Olie 029 YU 6 05yl & s (55 L) o0
2imie 9 padS jlide @ dagil S5 (agw AL ol cnl
Joir) Sialin o)) adgle 4 Cod Glinly o)) adsle o pui
2 Saliy Gl & G Gl 05yl YL Ul caoms )3 (¥
55 4o Ces ()l 08y ol CBL (39 i onid cpolis pl Ol
5 &b b lste cutS 15l oy 53 o o2 51 590 «Sinliy
i Ol eVl ctbgle i 5 3Ska y bl Loy



e ol Lugd bglso Clls j0 adgle CadnS 90 Sdos (b )l ooyl 0n g LS oy

G byl iSO 4 Cons Ginldl a3 YEIVAL 55— s)ls
(¥ Jois) el o)) iS5 b oylel gl oS 0 Jols
b b ne adole s (lise 1o ()l 05) £ Sl Ominen
oS 5 3 Gl o) 3l maliy Ao 3 cp e () J92) (p=+/+))
JEY ) Sy )gl_, o U] o ol Conday bglste i
Cao cpl g5 Jole g0 cpl Jilde 5l iy ddgle unlty liue
239290 ey Oline i (Y Jgi2) (P=2/0Y) 392 5l sie
Ab Juols il 50 = o)l Loy 00 bMS] Cons I adgle
SO G il asyd YAV o YOV FOIOY (s oS
O3l S ST g bl g5l pallS ciS i)l g (S
Loy palls oS s 3 o] Hhde op a8 iy Sinliy
(¥ Jgia) 48 osalie ()l
J 5l (elge bawgs ol (sl polie & (guyiod i
b pizmen 9 SB olend 5 (S0iodn i ((Sidem 0ol
pLosl sla oy p (olol 22980 e ey LI jiugs)
CatS il Joloe 1 SO 1) Yty g M 300l ¢ ylaks oud
o3y S (Byme (Fdme polic (lise S I (63)lge Blod I agle
L oLS 90 iy y oy cboglows cuiS” o .(Fageria et al., 2010)
Sl il yigiy )3 jolie (cenl)d g 0ud bobe po
35133 yawgry PH Lialj3l 4 o Liss] (Marschner, 2011)
s ol p 0l cpl U o 53 g B Ay Sl
4, (Pakgohar et al., 2014) cowlonds ()35 <5l oS (sl
LS 5 Cglas 09 g 6l aiile (LY @ dngy bty 0 s
yolis y iy ds o oMe LUl (b lyl a5l doud o
YU ¢ Jobo oyui > o] cdale ol et )3 g olon cla s
b M (YL sopn b olayles o polic cpl olie (00
sladsS dilisee pl6] (g slajles 3 o oljre o L 2 23l
byl ciS aalllas o ladoee cCawl glate «uS )5 40 dg3g0
250,835 ag) o Vicia ervilia L) aibgl5 4 (gladole &)
g8 b bl cuiS 4y @y i8S jl cuis pllay yux b oS
Camd yd S o3lo 3 pual duo > £/2 9 WY )58l Lol 4
SO L oyl cngles bnylaws oyl Lol e o )3 (iS5
Gglds yd Sid odlo )3 D390 s liee g il yd kS
Najafi & ) coils oyl g abgls 5 o5 bgle cuiS b (gLl

Be 4l o e Logas g sl Cglite calises slaplsil s
e e Jelge 03 5l j poS) g9 sl Sy Iy o>
» calisce GJLJ uol.wl)J l)J) ol uT » J}l}bﬂ 6l1bu|).l~b9))§
(e dge eJgle g Sl (slite plie Y6 gyl
sl Sloe (o ad dod ay (lg5 o 35 Jolse 500 1 il
Ol ol 0 0975 5 4535 25 395 B e e ke 2y e
oM caws oyl ol (Charehsaz et al., 2010) 53" oLl
5 gy gl Sleodsy o ol S3e 48 e LY &
Hoekstra ) cusl cYosy jl iy ’Lo9o.§— OkodiS jas Job ildl
sladgle Yo, 4y e 139381 by caomcs > (& Schulte, 2007
Y58y (53, low (lSel Vs gebsle 5 o i IBI
o=l = Pe Jslge 5l a8 el 1 S5 BB 4SS 00,5 e oal )
O Ol ElS b &S cad &M Bl 4 Sy o 5 Cudao
bl ciiS wyp p olate b o (il caw opl e
= |y bS] cvns 36 (Vigna radiata L) (3le 5 )3 )
VO Jloss 1 ol Glime cppin & 83,5 (315 s cne o )
Dahmardeh & Rigi, ) dool cowdd ¢ jilo —YF+ o5, )5 YO
o lis 35 bgw 9 &yd balsee culS wyp gl (2013
Sl sloxe olams: S olise Gl 5o bgle cuiS cute
Omle e om oS dally 2929 Jale Gliee il g0 gl
h ol s Jodos laclimg S liwe Ly oOLe ol (85gy
09381 b > eed 4 (Baghdadi et al., 2016) 3505 yi)l58
slaclimg S e Giliel dbalowe culis ) Y¥ea 4 oM

Do o odnlie dbglsta ddgle )3 Ol > Jolxe

A8A Y °ltZfaYA-92ERz» d€HIPe

L el p3¥ clalS (i g (8 3 Slae (133l

=i ol bwg ol polie Cla il slagby) 5 e
O3> Srolis enl L S Sygo Y LI L Sl ol
slophs glosl Jabate 3y (slys jad 5 maly majiie cupeds
Radwinska & ) ¢l odpy Gll 4y oS3 ddgle jl oaiiS'ayin
bolswo cuiS (605,54 da g, oyl 51 S .(Zarcynska, 2014
239290 03l 88y Sl i ine pas 3525l oyl 53 &
59 b ixe LMA! cu i Lol cddole modiw (l5m0 p bl
Laog VO ¥ jlas 5l emades 0y oy () J5i2) (p=+/+))



VFeo linal @ Yo,lods Y ol ¢(6 59l (bl pgo &y yis

YO VO e o 1) byl jl Juobs s odle )3 dg350 o juio
S8 4 o plpls ((Reinhard et al., 2016) 15,8 5,155 Loy — o
OLaLS (Siodsdien 9 (Seigln i GLagls 4 dag bt oo
» 2t polie Cia (S5 by bglse cuiS glgil 3 39290

il ol SlaCuS Sl i bgbie Sl i

J(mostafae, 2015

ASA Y °E 1A» A o1", 7 «Y|&biPed A z» d

Loyd o LM s g bolswe 13 35350 ()] by g9 ]
O per oV Jga) (P70 ) ad)b gine ddgle 53 39290 S
Coawddy YO VO LM caws g il (o)l o8 5l pasalS” doyn

ASA ENM¢ {€°, %Y €] «AliPe dB Tl .cuils o)l Ly iS5 b )bl ol 4 ol

5 o 3 Shos (lime 0 S 5 3 39290 ) 8) E9
= o Lol el (g5l sz (il cbogloes 1 fuols (Siis g 45 adsle
i b ime g3 ST s 3y Shas Gl g BB o
53 32l 5l a8 (o 3)Sdos 3lis 4y a2 g3y () Jgu2) (=271
S losd SlaS 5l (B 3 (RYT<LO) 0550 5 )l g
g 250 dgd e mlio | balows saimsy LSl glin! pguw boglses
dy2g byle cutS onmd LSt slipl g 3 el 5 luen s
Ala g bl b Sis g 5 adgle o i (V' Jgi2) 30
Logd YO ¥ LM s jl cyjyl oby g9 9 LI s Dlise
oy Ll el ccmvany (RYT=4/Y9) olwl o) — )l
s RYT=V/AY (i yiany dbglowe cuiS 8 oo 3 Slas (a3l
b ol ol g5l =@l g 8+:0+ )leg I RYT=-/AY
(¥ Jg2)
o ks 3Sdas ol 4 A2 L 5 (pp (0]
9 )3l 13 D g0 (clacglis g9 b oLS 50l balore cuiS
poLae p3 a8 Lol ol llae 1y il siedge bagy] sy 09
On 0 gl jledlatal 3 (oS b oSy I SVL o 3)Shes
SSad 9 L plp (o 3)8kes 53 5 3)b 2529 ble (432
(e mlio jloolatul 5 aibl dgg balowe (glinl o (0l6,
5y Slas Jouas (Javanmard et al., 2015) o)b I, JolS" LoSs
ol Logd YO VA 5 VO 0 Jlas 50 0 S5l YL IS s
& dz e ud glie jlosliil 3 laSe el g2y Sk )
WJS s 0 ) Slas 93 51 YL e oliS 9 (ol 0010+ jla )
e Jl (B 3 S s e Gl |y JolS (leSe
SO 5 S odel Cowdady e b dplme (slinl s 3,Slas
o 3,Skee line ol Caol (gl 5)9LiS (gl asul Lol e
Ol ol )3 e bolse s5a 4 g bolse | ol comday JS
Sl g 5 59 Lok S lgh ) 55 e Jpuane

Ol On i &5 ooty i 3 ine paie pl Qe 2 35 ol
S SS A G o yd SOV ¢ SYIVD Lol b s s o
Obl 0hl =6k L) YO VO Jlogs jl e Sinlin 9 il o))
(¥ Jgia) 2 ol Sinlig 55 (S5 31 o] (e
3 b ime LS Cons 9 (355 wdy il GOt ma ke pais
55 2929 | j5 pmaie cnl Olise cryidi () o) (p=+/4Y)
93 Jmlite 51 sl ey (6l Lugl (1t S5 e 3l 5 iy
3 risie slade cp iy A8 )b gne Aol jite (line ol
o=l as as Jobs plisly o)) =l Ly YOV bUS e
O3 s ST A G (g0 d YAIYA o Vo/o¥ [ilial Jles
2 yolie Cis Gnlial (Y Jaas) cocih Sl 5 ol
cisS glial (HoSo aly 5L Wlgs o bgls S (glaypiu
Jacs SUs Jibsy Jsb 0 olié yolie ymius > bolsce
ddyy Ol g9 (39 Oglite Jb g ) dawgi Foe 5> Cglds
Radwinska & Zarcynska, ) 35 pis LSal (Lals glasl
Yk S5 bl cd b ey g elgl ioren (2014
Clo gl O 4 s (gyde <olB) )8 LS pl ady)
sl M oS Jlop> )b (mjste g wads) (8)b 93 polic
i Ay 45 LD (6 i Sl )08 Hhud 5 ey Gl
.(Lehman et al., 1998) wil o iy LS pl adsy 03 s
o (ol )3 Jelse (et g o Hlai ) G Bl hagdy
U colasloss 2 85T a9 0 S Lot s i
sl 4Bl alj ] S g o fute Ol Y gl yide Cond
Cozo il 35 (Eskandari & Ghanbari, 2011) (5,68 o (g )uiS!
9y by lowe S wyp 0 |y e g WY sdy bl il
Al ol i 93 polie e Gl e i Loy
bl cuts’ il Jol> adgle 3 yolis Gl oy p > o Kimgh
9 el Oline (s0)> Vo IF 5 MV (ol o 5y ¢ 2956 9 92



e ol Lugd bglso Clls j0 adgle CadnS 90 Sdos (b )l ooyl 0n g LS oy

s glacuws p dons pl & din a8 )5 18 bl
bl cois lajlag , 58T 0 Ll iy 249 oLS 93 bMs!

wolad o 1y S s 0y Slas o lais (Vigna radiate L.)
Shaker- ) 45,8 )35 Gl ity balowe cuis slaloys
(Koohi et al., 2014

«Siid odle uan <l Jud ladgle a8 Glas doyd oy b
it 9 S s polic 5 Jole (slacliing S rass
3pSlat Lo 3 5 (g 358kae ol 5Vl 05 ol
el Canddy (i)l =)l Logd B0 lass | 5 S adgle IS
olS 93 0+:0 e LM cod idgh cpl 5l Juols bt 4 as gl

E€BWNIfe
blse cuiS )3 ddgle cudS 9 3 )Slas ooy | Jolb> b
S 2 Skes (lie 00 5VL S 0 (Lt 055l 035 93 9 )l Loy

i) =) Lang) Do g I5ka €S a5 5 e abole
9 LSJ‘—.‘.J9’ 4\_991:_ J_f ‘))—i‘\"‘r’ J9“’> )912““‘{ ‘L.J))| 9 L5)L) L"?“ L.)9J i S5 4 Coms doyd AY/0Y 5 W/ uwl)sl l) o iy

5‘%—%’ ‘)'\535)9—" “09—17“" s t.s'n’l)"‘n’ )l O})l > LS)"'\’)"L' oS Sy o u‘l oS 0 J.ol> ‘O;‘)] uaJB - iS 5 LS)":;

ats £S5 4y s S dbgle JS 5 ,Slae oo 1, ol ) bglke

References

Emami, A., 1997. Methods of plant decomposition. Ministry of Agriculture Jihad Agricultural Research, Education and
Extension Organization, Soil and Water Research Institute. Tehran, Iran.

Akhtar, M.F., 2010. Agro-qualitative studies on forage sorghum (Sorghum bicolor L.) sown alone and in mixture with
forage legumes. M.Sc. Thesis, Departman Agronomy, University Agriculture, Faisalabad, Pakistan.

Arzani, H., 2009. Forage Quality and Daily Requirment of Grazing Animal. University of Tehran Press, Iran. 278 pp. (In

Persian )

Asangla, H., and Gohain, T., 2016. Effect of fodder yield and quality attributes of Maize (Zea mays L.)+Cowpea (Vigna
unguiculate L.) intercropping and different nitrogen levels. International Journal of Agricultural Science and Research
6:349-356.

Asgharipour, M.R., and Rafie, M., 2010. Intercropping of isobgol (Plantago ovata L.) and lentil as influenced by drought
stress. American-Eurasian Journal of Sustainable Agriculture 4: 341-348.

Baghdadi, A., Halim. R.A, Ghasemzadeh, A., and Ebrahimi, M., 2016. Effect of intercropping of corn and soyabean on dry
matter yield and nutritive value of forage corn. Legume Research 39(6): 976-981.

Buchanan, B.B., Gruissen, M., and Jones, R.L., 2000. In: A.S. Lithourgidis, I.B. Vasilakoglou, C.A. Dordas, and M.D.
Yiakoulaki., 2006. Forage yield and quality of common vetch mixtures with oat and triticale in two seeding ratios. Field
Crop Research 99: 106- 113.

Budakli Carpici, E., and Celik, N., 2014. Forage yield and quality of common vetch mixtures with triticale and annual
ryegrass. Turkish Journal Field Crops 19(1): 66-69.

Bulson, H.A.J., Snaydon, R.W., and Stopes, C.E., 1997. Effects of plant density on intercropped wheat and field beans in
an organic farming system. Journal of Agriculture Science 128: 59-71.

Carpita, N., and Mc Cann, M., 2000. The cell wall. In: B.B. Buchanan,W. Gruissem and R.L. Jones. Biochemistery and
molecular biology of plants. American Society of Plant Biologist, Maryland. USA. 108- 252.

Charehsaz, N., Ashraf Jafari, A., Arzani, H., and Azarnivand, H., 2012. Prediction of forage quality parameters in some
range species by near infrared reflectance spectroscopy. Watershed Management Research (Pajouhesh and Sazandegi)
94: 45- 54. (In Persian with English Summary)

Charehsaz, N., Ashraf Jafari, A., Arzani, H., and Azarnivand, H., 2010. Changes of soluble carbohydrates in three species

of Dactylis glomerata. Bromus tomentellus and Agropyron intermedium on intermedium in three phonological stages.

Rangeland 4: 121-129. (In Persian with English Summary)

Chris, A., 2005. Yield and nitrogen fixation response by drought tolerant tepary bean (Phaseolus acutifolius A. Gray Var.
latifolius) in sole and maize intercrop systems in semi- arid southeast Kenya. Journal of Food Technology 3(3): 300-
307.



VFeo linal @ Yo,lods Y ol ¢(6 59l (bl pgo &y yis

Coleman, S.E., and Moore, J.E., 2003. Feed quality and animal performance. Field Crops Research 84: 17-29.

Dahamardeh, M., and Rigi, K., 2013. Evaluation of yield and forage quality in intercropping of maize (Zea mays L.) and
mungbean (Vigna radiata L.). Iranian Journal of Crop Science 44(1): 159-168. (In Persian with English Summary)

Dahmardeh, M., Ghanbari, A., Ali Siah Sar, B., and Ramroudi, M., 2010. Effect of planting ratio and harvest time on
forage quality of maize in maize-cowpea intercropping. Iranian Journal of Crop Science 1(3): 633- 642. (In Persian with
English Summary)

Dahmardeh, M., Ghanbari, A., Syasar, B., and Ramroudi, M., 2009. Effect of intercropping maize with cowpea on green
forage and quality evaluation. Asian Journal and Plant Science 8(3): 235-239.

Dahmardeh, M., 2013. Intercropping two varieties of maize (Zea mays L.) and peanut (Arachis hypogaea L.): Biomass
yield and intercropping advantages. International Journal of Accounting and Finance 3:7-11.

Daryaei, F., Chaichi, M.R., and Aghaalikhani, M., 2009. Evaluation of forage yield and quality in chickpea /barley
intercropping. Iran Journal Field Crop Science 40:11-19.

Dashtaki, M., and Chaichi, M.R., 2012. Intercropping of sorghum and chickling pea in limited irrigation regimes. Iranian
Journal of Crop Science 43(2): 311-321. (In Persian with English Summary)

Ditsch, D.D., and Bitzer, M.J., 2005. Managing small grains for livestock forage. Department of Agronomy. University of
Kent. Available at: http://www.ca.uky.edu/agc/pubs/agr/agrl 60/agr1 60.htm.

Eskandari, H., Ghanbari, A., and Javanmard, A., 2009. Intercropping of cereals and legumes for forage Production. Notulae
Scientia Biologicae 1(1): 7-13.

Eskandari, H., and Ghanbari, A., 2011. Evaluation of competition and complementarity of corn (Zea mays) and cowpea
(Vigna sinensis) intercropping for nutrient consumption. Journal of Agricultural Science and Sustainable Production 21:
67-75. (In Persian with English Summary)

Esmaeili, A., Sadeghpour, A., Hosseini, S.M.B., Jahanzad, E., Chaich, M.R., and Hashemi, M., 2011. Evaluation of seed
yield and compotation indices for intercropped barley and annual medic. International Journal Plant Production 5(4):
395-404.

Fageria, N.K., Baligar, V.C., and Jones, C.A., 2010. Growth and mineral nutrition of field crops. Third edit. CRC Press,
Taylor and Francis Group, USA.

Fernandez-Aparicio, M., Emeran, A.A., and Rubiales, D., 2010. Inter-cropping with berseem clover (7rifolium
alexandrinum) reduces infection by orobanche crenata in legumes. Crop Protection 29: 867-871.

Geren, H., Avcioglu, R., Soya, H., and Kir, B., 2008. Intercropping of corn with cowpea and bean: Biomass yield and
silage quality. African Journal Biotechnology 7(22): 4100-4104.

Ghanbari, A., and Lee, H.C., 2003. Intercropped wheat (Triticam aestivum) and bean (Vicia faba) as a whole-crop forage:
Effect of harvest time on forage yield and quality. Grass and Forage Science 58(1): 28-36.

Ghanbari, A., Nasirpour, M., and Tavassoli, A., 2010. The evaluation of ecophysiological characteristics of millet
(Panicum miliaceum L.) and cowpea (Vigna unguiculata L.) in intercropping. Journal of Agroecology 2(4): 556-564.
(In Persian with English Summery)

Hail, Y., Daci, M., and Tan, M., 2009. Evaluation of Annual legumes and barley as sole crops and intercrop in spring frost

conditions for animal feeding, yield and quality. Journal Animal Advance 8(7): 1337-1342.

Hoekstra, N.J., and Schulte, R.P.O., 2007. Modeling the concentrations of nitrogen and water soluble carbohydrates in
grass herbage ingested by cattle under strip-grazing management. Journal of Grass and Forage Science 63(1): 22-37.
Javanmard, A., Mohamadi Nasab, A.D., Javanshir, A., Moghaddam, M., Janmohammadi, H., Nasiri, Y., and Shekari, F.,
2015. Evaluation of maize neutral detergent fiber (NDF), acid detergent fiber (ADF), total digestible nutrients (TDN),
dry matter intake (DMI) and net energy for lactation (NEL) in intercropping. Journal of Crop Production and Processing
4(14): 175-190. (In Persian with English Summary)

Javanmard, A., Dabbagh Mohammadi, A., Jvanshir, A., Moghaddam, M., and Janmohammad, H., 2010. Effects of maize
intercropping with legumes on forage yield and quality. Journal of Agricultural Science and Sustainable Production

22(3): 137-151. (In Persian with English Summary)

Kheradmand, S., Mahmodib, S., and Ahmadi, E., 2015. Quantitative and qualitative performance evaluation of green pea
and barley forage intercropping. Applied Field Crops Research 27(105): 111-118. (In Persian with English Summary)

Lehman J., peter, 1., Steglich, C., Bebaner, G., and Huwe, Z., 1998. Below ground interaction in dry land agroforestry.
Forest Ecology and Management 11:157-159.



e ol Lugd bglso Clls j0 adgle CadnS 90 Sdos (b )l ooyl 0n g LS oy

Lithourgidis, A.S., Dordas, C.A., Damalas, C.A., and Vlachostergios, D.N., 2011. Annual intercrops: an alternative
pathway for sustainable agriculture. Australian Journal Crop Science 5: 396-410.

Mandal, M. K., Banerjee, M., Banerjee, H., Pathak, A., and Das, R., 2014. Evaluation of creal- legume intercropping
systems through productivity and competition ability. Australian Journal of Science Technology 3: 233-237.

Madani, H., Shirzadi, M.H., and Darini, F., 2008. Effect of plant density on yield and yield components of Vigna and
Tepary local beans germplasm in Jiroft. New finding in Agriculture. 1: 93-104. (In Persian with English Summary)

Marschner, P., 2011. Marschners Mineral Nutrition of Higher Plants. Third edition. University of Adelaide, Australia.

McGrath, D., 1988. Seasonal variation in the water-soluble carbohydrates of perennial and Italian ryegrass under cutting
conditions. Irish Journal of Agricultural and Food Research 27: 131-139.

Najafi, N.A., and Mostafae, M., 2015. Improvement of corn plant nutrition by farmyard manure application and
intercropping with bean and bitter vetch in a calcareous soil. Journal of Soil Management and Sustainable Production
5(1): 1-22. (In Persian with English Summary)

Nasiri, B., Daraei Mofrad, A., and Hosseinian, S.H., 2015. Evaluation of qualitative and quantitative of forage in additive
series intercropping of triticale and broad leaf vetch in dry land conditions. Research in Crop Ecosystems 2(2): 37-48.
(In Persian with English Summary)

Nazari, S., Zaefrian, F., Farahmandfar, E., Zand, E., and Azami Sooran, S., 2014. Effect of harvest time on forage yield and
quality maize under intercropping with legume plants. Iranian Journal of Field Crops Research 12(2): 237-245. (In
Persian with English Summary)

Pakgohar, N., and Ghanbari, A., 2014. Evaluation of competition and nutrient consumption of nutrifid millet and green pea
in intercropping. Journal of Crops Improvement 15: 137-150. (In Persian with English Summary)

Pakgohar, N., Ghanbari, A., and Farahbakhsh, A., 2014. Investigation of quantitative and qualitative characteristics of
green pea (Lathyrus sativus L.) and nutrifed millet (Pennisetum sp.) forage in different cultivation patterns.
Agroecology 6(1): 108-117.

Radwinska, J., and Zarczynska, K., 2014. E jects of mineral deficiency on the health of young ruminants. Journal of
Elementology 19: 915-928.

Rinhard, W., Wandther, N., and Kaul, H.P., 2016. Concentrations and uptake of macronutrients by oat and pea in intercrops
in response to N fertilization and sowing ratio. Archives of Agronomy and Soil Science 62(9): 1235-1249Roberts, C.,
Stuth, A.J., and Finn, P.C., 2003. NIRS applications in forages and feedstuffs. In: C. A. Roberts, J. Workman, J.
Reeves. (Eds.), Near Infra-spectroscopy in Agriculture. Agronomy Monograph 321 p.

Sadeghpour, A., Jahanzad, E., Esmaeili, A., Hosseini, M.B., and Hashemi, M., 2013. Forage yield, quality and economic
benefit of intercropped barley and annual medic in semi-arid conditions: Additive series. Field Crops Research 148: 43—
48.

Shaker- Koohi, S., and Nasrollahzadeh, S., 2014. Evaluation of yield and advantage indices of sorghum (Sorghum bicolor
L.) and mungbean (Vigna radiate L.) intercropping systems. International Journal of Advanced Biological Biomedical
Research 2: 151-160.

Shahraki, M.R., and Barani, H., 2012. Examining factors on destruction of Golestan province rangelands. Journal
Management System 1(3): 59-78. (In Persian with English Summary)

Tavakoli, A., Ghalavand, A., Moradi, A., Zare, A., and Najafi, A., 2012. Evaluation quality and quantity of forage in
Medicago sativa and Foeniculum vulgare intercropping. In: National Conference Natural Products and Medicinal
Plants, Bojnourd, Iran, 27-28 September 2012, p. 158.

Volaire, F., Norton, M.R., Norton, G.M., and Leilievre, F., 2005, Seasonal patterns of growth, dehydrins and water soluble
carbohydrates in genotypes of Dactylis glomerata varying in summer dormancy. Journal of Annals of Botany oxford
95(2): 981-990.

Zandvakili, O.R., Allahdadi, 1., Mazaheri, D., Akbari, G., Jahanzad, E., and Mirshekari, M., 2012. Evaluation of
quantitative and qualitative traits of forage sorghum and lima bean under different nitrogen fertilizer regimes in
additive- replacement series. Journal of Agricultural Science 4(6): 223-235.



Journal of Agroecology — $39LaS ol pg2 4 pids
Vol. 13, No.2, Summer 2021, p. 291-305 AL YA-¥ed o AFer lowli o oylois IY als

Evaluation of Yield and Quality Forage in Intercropping Tepary Bean
(Phaseolus acutifolus L. Gray) and Millet Cultivars

S. Badakhshan!, M. Amiri-Nejad?, E. Tohidi-Nejad® and B. Parsa Motlagh®*
Submitted: 30-10-2019
Accepted: 21-01-2020

Badakhshan, S., Amiri-Nejad, M., Tohidi-Nejad, E., and Parsa Motlagh, B., 2021. Evaluation of yield and quality
forage in intercropping Tepary bean (Phaseolus acutifolus L. Gray) and millet cultivars. Journal of Agroecology
13(2):291-305.

Introduction

Intercropping agriculture is one of the pillars of sustainable agriculture that it has become popular in many
countries for reasons such as increasing in the quantity and quality of agricultural products (Pakgohar &
Ghanbari, 2014). Currently in Iran, because of the lack quality fodder, the development of the livestock industry
requires a serious approach to animal feed, which seems to be very important planting of these crops with
intercropping in sustainable agriculture (Nasiri et al., 2015). Intercropping cereals and legumes is one of the kind
intercropping that based on the results, it can increase the quality of forage produced (Javanmard et al., 2015).
The purpose of this study was determination the total yield and forage quality obtained from intercropped Tepary
bean and two millet cultivars.

Materials and Methods

The field experiment was done in a randomized complete blocks design with 30 treatment and three
replications in Jiroft during 2015-2016 growth season. The treatments included combination of Tepary bean
(Phaseolus acutifolus L. Gray) and two cultivars of millet (cv. Pishahang and cv. Bastan) and replacement
intercropping ratio 75:25, 50:50, 25:75 Tepary bean- Bastan millet, sole cropping of Tepary bean, Bastan millet
and the same intercropping ratio of Tepary bean and Pishahang millet. The two plants were cultivated
simultaneously and manually. The intra rows and inter rows were 50 and 10 cm2 respectively. The traits
evaluated were dry forage yield, fresh forage, ash percentage, dry matter digestibility, water soluble
carbohydrates, percentage of calcium, magnesium, sodium, and potassium. The total dry matter yield per plot
was calculated from 1 m? and the forage quality traites of the dried and milled samples in each plot was
measured using infrared spectrometer such as Acid detergent fiber (ADF), Dry matter digestibility (DMD) and
Water soluble carbohydrate (WSC). The amount of Na and K of forage was determined in the extracts prepared
from samples of each treatment by flame Photometer and The amount of Ca and Mg in the extracts was read by
atomic absorption. Data analyses were conducted using SAS ver. 12 and analysis of means was done with the
Duncan’s test in significant at 5% probability level.

Results and Discussion

The results of this study showed that the highest total dry matter yield was obtained from 50:50 t of Tepary
bean- Bastan millet (with 87.57 and 12.59% increasement than sole cropping of Bastan millet and Tepary bean,
respectively) and the same ratio of Tepary bean and Pishahang millet. It seems that the better utilization of
resources, morphological differences of plants and type of cultivar in intercropping system produced more dry
matter yield than sole cropping.The most of Ash, DMD, WSC, Na, K, Ca and Mg, was obtained from
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intercropping treatments. Also the highest Relative Yield Total (RYT) in evaluation of total dry forage yield was
obtained from 50:50 Tepary bean- millet treatment (2.16). Highest level of competition was observed in the
relative yield of total dry forage from 75:25 Tepary bean- millet (1.36). In evaluating the benefits of sorghum
and bean mung bean intercropping, the researchers reported more than one relative yield total in all intercropping
treatments (Shaker- Koohi et al., 2014).

Conclusion

According to the results of this study the highest total forage yield obtained from 50:50 Tepary bean- millet
treatment. Also the quality traits of forage such as Ash, DMD, WSC and amount of Na, K, Ca and Mg were
increased in intercropping treatments. Total RYT increased in 50:50 Tepary beant+ millet. Totally this result
showed inter cropping of bean and millet was better than sole cropping and Therefore, it is possible to introduce
intercropping of cereals and legumes as one of the effective methods for producing high quality forage.

Keywords: Ash, Dry matter digestibility, Relative yield total, Water soluble carbohydrate



