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Abstract

Forage quantity and quality in simultaneous cropping of maize with vetch (Vicia villosa), grass pea (Lathyrus
sativus), sainfoin (Onobrychis vicifolia), berseem clover (Trifolium alexanderinum L.), studied by experiment as
randomized complete block design (RCBD) with 14 treatments and three replications at the Faculty of Agriculture,
University of Maragheh during 2015. The treatments were monocultures of maize (SC 704), Vetch, Grass pea,
Sainfoin, Berseem clover and intercropping maize with each legume in inoculated and non-inoculated with nitroxin
biofertilizer. The results showed that the highest and lowest forage yield were obtained in maize (inoculation)+
vetch intercropping and sainfoin monoculture, respectively. Also, the highest (277.5 g.kgDM?) and the lowest
(60.60 g.kgDM?) crude protein were achieved in vetch and maize monoculture (without inoculation), respectively.
In addition to, the highest acid detergent fiber (ADF) and neutral detergent fiber (NDF) values were obtained in
monoculture of maize (no -inoculation). The lowest ADF and NDF values were obtained in vetch monoculture and
intercropping of maize (inoculation) + vetch. The highest values of DMI, DDM, RFV, NE_ and TDN was observed
in vetch monocultures. Also, between intercropping patterns, the highest values of these indices were obtained in
intercropping of maize (inoculation) + vetch. Generally, the results of this study exhibited that the effects of vetch
on the quality and quantity of forages was higher than other legumes in intercropping patterns.

Keywords: Bio-Fertilizer, Crude Protein, Dry Matter Digestibility, Sustainable Agriculture, Net Energy of
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1- Nutrient Use Efficiency (NUE)
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5- Crude Protein Yield
6- Total Digestible Crude Protein Yield
7- Intercropping
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1- Azospirillum
2- Azotobacter
3- Crude fibre
4- Crude Protein
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3- Acid Detergent Fiber (ADF)
4- Neutral Detergent fiber (NDF)
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1- Water Soluble Carbohydrate (WSC)
2- Dry Matter Digestibility (DMD)
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5- Net Energy of Lactation
6- Total Digestible Nutrients
7- Dry matter intake

8- Digestible Dry Matter
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1- Near Infrared Reflectance Spectroscopy
2- Inframatic860

3- Perten

4- Relative Feed Value



WAY )l /Y o5l YA Al /5oL aJg5 5 (65,0l il 4y s g Slol 6 yoilg> s
TDN = (-1.291 x  ADF) +101.35 [V]
DMI = 120/ %NDF dry matter basis [Y]
DDM = 88.9 — (0.779x %ADF , dry matter basis ) [¥]
RFV =% DDMx % DMIx 0.775 [£]
NEL = (1.044 — (0.0119 x %ADF))x2.205 [e]

o ol i s (35580 Raw) il Ol b
sals Rl 5815 agpeling (A il 55 5 (2132 sualie
ssdiee Gblad o Slee (a3l opgas o o
2B Gl o Slae 5 5ags (V- AV Gl,lSa 5 D)
5 SO el wd, ol (SaiSa s
e slas S ) sl aad® 5o ol anwd 5l
Sss (VI ollSen 5 PDls) ssdipe suls o
Sda G 9 Wass Gl 4 ol e 1 @5l 8 Slae
oSl iy (5580 (oo smsies Jlad slas S
i) sa S u K L80 al end o ol Jlm)
3 o#SET Cigan (V0N E Galnls 5 GSLlg) oo s
OB ML 5 s bslhe wdS o (V001 Gl,lKas
s o Slae 51 el o pl bglis =iS oS Wi S
1 ool Gl el 5 sl Hlassa s Galla cdS @ s
(053 5 0)) mlie suls 5 (2132 junlic 51 LeSo saliinl
o sl 4 Ok 5 bslae oS clial b s
posl s IS QlalS Koo oslie 4 dugad Gl S
ssad 59 Suisldse 5 Su5slnded lac,ls Jul
dee aule (Ao cppe 4 hiae plie Sl suliial
Gomad) whipo G358l JS s Slae 4ol 5 5 80 S

(Y10 e 5 Mo

s Laeals oss Jless 5 lasabl 51 Guy culgs 5o

L ooboly 4503 oles 5 LIS Joliie S5 asay pae
L LaoSiles 4clio 5 MSTATC 13l 31 suliie
dioss 0 Jlaial mhas o (Sl gl win (s3]

Q;;CJ)M
S g b
S adgle JS o ,Slac

O dle olas (Ydsua) oslbols wies

Sia aigle JS oSlee Llal 3 Gibiae slasles
Ssag ess S Jlal mas o ol P I
O i oS oly olas (V USd) LagSilis duwslie oudils
Losud pil o,d 4 S8 agle K oSke
oS 5 (OBSA Lo 3 WWNY) Sile +0aS 5550
29 5 VYE) Guospad Galld e 4 5w 0T Gl
wasdls 3las (GBS Lo (5 YIVY) DA Guges 5 (LS
Olal8l e S53 5o GaeS s oIS Griges
OF il ave 4 cnd oF disle s Slac wim 50 YY/EY
AL go el S € bl ) s
L L Sh onl il ol SSL5l 5 asab sae )]

bglao g palld CuliS ju9 Sba digle JS o pSlas il jlg dajas el - Jgua

Sl e (Sl EXEIEESE suis b
WS Y Sl
YAY AN Y slas
N ! P USY NRY
374 (e y0) Sl s s s

il oo dum 0 0 ) Jlaial mhacs ol S (S5 4 ik



4 w5 365 3y L peS) = ) bglore cuiS > ddgle S 5 oS Dont

&

< 5 o O
AP AP NI

)
O

oS50 b il =l A =G jus =B (Sal =V uyal =S ey3=C

b glas g palls s slajlass jo Sl ddgle S o Slae - ISl
.ml__’u.nm‘)goJu:;ch‘JJQSJIJQJAﬂwLJJ.}LAJLangJIJ&uJ)L‘Al‘SJl:goJlALJJP

OloSer 5 Py) sl sads olS Ho (35508 e )
ORalS b oS Wi S aa i (Y43 ) glKaa 5 (Y-
ok 4 oud dgle ala G gy Gutes 58 G5
e Sl s 1 5T Uil €€ S lany IS (gl sine
OoSRd 5 s -ls el (555880 4 G5y S
sl b (3508 oda b «S walias 55 (V:00)
p sy Ol Uil a5 I8 Ko e
ad salsa disle Hu ASH 5 oadia slagias (halS
Op i Saale Laa K1 Gas 50 0 g oo sualiis (yainan
ol Blls @53 a8 950 Gl s 2 L LSE
b plae SIS 50 G508 Sl da sy e gdle Gl by
G ol o LSl g (gotall 55500 ol
099 S 055500 Cda s 5 0,3 b culs,) (il )
Silndl Sou dals wlg e L ool JEB) aum
K il b ooyl blae @i o b iy
lel) wab o)l palls glacas & cas glada
(YVE a5 il 5 YA OLKaa 5 Slals
S aladl b 4S a8 S 4 (Y1 8) Gels 5 0Shils
ook aad (slas S alass (K558 usa3 b s bslas
@il Gl e Kl pallh cldS & cad ol
aaals Glhae 5 deoya YV-£0 Las S ulaal oS (g sk
S o palla iS5 Sa a0 VWY (S5l e

O35 Qi e 5 s b euli, Graliil o | o Jals

(CP) adgle Js pla (g
SLS5 5 Bla (855 5 (2S5 ald 085
s s plo wdiy slos 5 su A5 2 LIaOS s
(YN e ohlSen 5 ALS) wibige sosma O b
S s plas (Ydsaa) owlols wias 5 Jola @l
09 JS pla (3l 55 (loae Blad 51 alias (glajles G
el 8 g (s ul8Sre B s 50 SO s mlass
p oSS 5u a8 YWV/0) ala (55 Oliee Crotdi
pAS 5 Sabe pallh cal jlas 4 (Saa sl
Jlass 4 (Saa sole a SHIS o 2 S/1) O e
LIS (s 53 5 95 bssse (il aac) palld o))
Sale +00aS o0 b osad mdll 053 Hlas bylas
(& Joa) ol oo s ald (8555 Oloae Cpoidin lols
IS Lo,y il 51 0 g oo saaliie 4K ghailan
Gl Gl disle ald a5 GaeS s R0 S5l
L denlie 5o a5 500 b )3 il S5 sbots o
ool I3 wem 5 V/E+ 1y sl (a5 5 oiilS e
G e i dew) oS S ol el
GoiS ol lagSh aSse O slie sane
ol SEL 3 5 asabsae sl slaguia 3 05550
35S L9 ssase LBl 4 Wi e sl Cpl Jalo
Sl s ge S 0 g ool el (eS8 S5l

Boao sy (2138 yalie Cda 5o Jalas slagl 5 (55500



WAV lae /Y ojlad YA s> /)l g5 g (65)9LiS” (sl 4y puis

g Slol D peilgx A

s> aS S5 4 caws (Lupinus angustifolius L.)
YL als a5y oble (Hordeum vulgare L.)
OB YL cwsld 41, Gl ol LT asls
el 5y La Kl b (30080 ol 5 Laa S
5ol s ol (S 535580 @b b Gl 3l

oab 4 p SIS s oS 55580 JEBI 5 (plie ol e

Sl 4 S s ldw oS 5 SB Jase
G BT tigan uls cans 35580 (o5l
aead S sad suls JEDI 5365000 )l hae (s yidns wiu S
dou VUL s HUSa o A SIS ) s o (SO58
s saalidie Vi) cuedd Hu (s Ol Lo s e (3900

.&A‘Jweﬁ ciS aline glacuis oolad S Way 4l oyl

s o (Vicia faba L.) 3L L 5o slabslas

bolae g palld glacuis ju dgle s Olio guly )l g ayas b ¥ Jyaa

Sl e (Sl
oo dolael LI L Jslasls L S oSy oSl ala oS h‘”‘
e o 5 S s g R & 5285 ol
age/1ev™ yoYo/N\YHF VA /Y™ ERYN Y-/ Y SISS
ARR RS VARt YIAOY/VAA™ VY VYo AYARE AERRETAN S VY slas
VAVERN T4/AAN o\/Yet VAL EA/ VA Aa sole)T sl
Y24 YAl AIYY \Y/-A §/A0 Skl ca
(e )
il oo ol e pae g as a0 ) Jldal mhais o Hladae (a5 NS g ik
bglis g (alld glacuds o adsle s Slds uSile —F Jgua
oles o5ls0 ol o5ls0 AasSla pla S aSlae ald 8
Aol can 50 plAS L0 X)) aSHS ua X)) A SIS 0 s K) 2% e X) Laslas
a SlS Hu 8 X) (S sulo (KA sole (KA sole suls o SIS
(Kza subs (Kaa
YVA f e h \YY/e @ /Ay fgh YY-/AC oalla juus
Ye-/vh YYVA \Y-/va VAoV b YVV/o a oalla Kl
vov gh Yo/A h av/o- b -Jovv hi YoAN D oalla s
YASIA T YAo @ 41/ve b AN vog/ed oalla o sae!
v¢gh s\Y/A T y-v/ab Y/avY a \toe Sale + (b) @53
YVV/Y C co-/1C vo/yeo cd Vv d e h Sla (il ase ) @3
yovd oVV/A D Ve /Ao cd Y/vay ghi va/e- ij ool + (il ase) @53
Yys e say/s d YV/A- C V¢ C Y/ gh ot + (adls) = ,d
YAV/A f svy e \-v b \/avy be vy fg Sile+ (il pae )l
Youg v f vy/¢ - cd AR WA T A+ (il )l
vev/e d ole/o b 14/A- cde v/-vy def a-/o- i Ol + (8l ) @53
vos/e d oYV/Y C M/¢-C \/-v- de R7alt s+ (il ane) &,
§ve/ya TWY/e a 1v/y- de -JeoVi ek (85 auc) palla =yd
ya. b ovAb oV/Ao € /MY efg VY[t ] (85) palla =53

.C.u-u‘J-A-AJJOJLA};‘c]na.u)dLAJLA&ZQ&J‘JUAMJM‘;SL“QC;J&JJP&P)AJJ



a w5 365 3y L peS) = ) bglore cuiS > ddgle S 5 oS Dont

GEOIS 50 (Yo 8) OlKaa 5 5 o (Y41 V) OllKan

C.u-u‘ sl

(ASH) as gle jinusla
are alse slaie Sl igle LS ol
sle 5o solic (pl 5 ol ALS Glacils 5o 95250
Wl B ol g slaan plie Lo o ol Blad o
5 ool ) Aiiiud age 9 a5V s slad sh cullad (515
Jse Jolt disle JiuSKE (glgine (Y+-4 olen
e dagelny S @ln S sdbe Sare
O ol 5 @3l calu dapsl callad dag sos s
a5 el iy 4 (S € K3l o slasl 53
Ol uilisly wias b dl oo 5L 3550 Wil
dyle siuSA Bl 3 Gilite glaslas ou < ol
asay doos S Jldal mhi 5o olsSae SMEA
iS4 S e estdi (Y Jsan) ol
5 (S2a sale o SHLS 5 a8 AYY/0) st alla
3la (St sube aSHLS 5y a S VYY) Sale e
i) @8 bslis i glajles T 5w 5 el
palla S 5 e +(pdh aie) o3 wSibe +(oak
Olose (o AeS piaad aBals G158 Gupaal 5 Ll
9 sualdine &, alla =liS gla )l o SiusSIs
Lossd mil oud slas bslae glacas o
I ddsle SuSh Glhee i Sale + (el g 10
S i By 4 Bl e Galb8 cpl S ug Dl
cle el o) Gallh Gl€ G s ol ualie
S ol Gl GaeSea0 9K L uslh Gl
oy o insy lacend ad s Sels 055500
b Gl g i GTuS ol ) 4 58 5 sad
o2 osdke oLS 5wk wal A Ly 50 (Sase ol ge oda
2955 15 (Sare dlge 3 g td Hlale (T ulge sl
9 (YA QLK 5 lhaas) WS e 8 a3 usa
O30 (BalS b € WS (3L (Vo) ol,lKen
ook ol dsle LS e Gusies o

(CPY) adgle Js pla (i gy o jSlas
b slie udS 4 sle lasaias ses o sl 5 S
S 4 s a5 55 9 Shae Gl e Me L S
B (Ve A OISR 5 ca s i) ails o palla
s oSLee aS uls LES (YU saa) pobisls 4503 5 Jeala
o850 mal wis o S Jladal oy o JS ala (5 5
pla 0S50 0 Slae gt @8 S 18 el s S
o Sale +oaS om0 b osad mdl opd Hlas e
(b pue) palld @53 5 Guopl Hlas 59 o (psieS
L 0 s 0 Shae (a8 wen s o LS 45 el s
o8 Saa sule i wal i Judo @ bglas =S o
Sl e 5 (V JS) Sale +ond il 050 Hlas
O59A8 Sidus Cda p Sl s 55580 Side
AS Jads Griged aBlioe Slas Gl 5 253 s
@53 9 puopl lajlad Hoala (a5 5 0 Slae (u
5 Sa sube wSlae u g Gl © (85 pae) palla
3\ JSE) g e suls it g T ala G 55 sy
ol (pl 4 (V20 F) OlL1aa 5 Cralss 5,8 (€ J gaa
o sbaalol oo 5500 clle Gl S Baw,
Oloee 2l ¥ ogaa 5o usaS s blae oS
o3 o8l 5 ag s gl wlS s G55
sllee 5 ala GBS s OB 4 (5ssR
rola 3adaS 59 Giaes b sahe dsle ald (0555
3 solosdss el ghdipa IS Sals Laa &I s 50
Ooae 51 (WL ws ju Gass 1ols s Saa i gle o 5L
sflee ml3dl 1 8B esote dB s
e bopl 5 e dle ol IS dgle ala a5 5
sale S 0 Shae [y b 5 oufle (Sheusan Ssay 4
9 CmeosAnyiul) sl s o Slee 5 Saa
BB US ala 85555 9 Slae GIlB8 (Y20 A (), K
9 os3ile VoNE sl 5 Silgul) ol was
oS adia (a8 s o eline @l (YT LK
ool S L a s aS 5 31 s disle ala (55 0 Slae

5 ounlosY (YY) Ghiea 5 GusT bug



WAV Sl /Y ojlods YA als /jll adgi g (65y9liST il &y puts

g Slol D peilgx Y.

SIS s o i ase 4 o 435l ADF 5 NDF
ol Lo Slsle (2alS & o3 4isle ADF 5 NDF
Ooes 5 () 9l o o0y Carad (o sius 53 (5080
OS50 4 Wi K Gl (YVA) o,Kaa 5 K6 (Y- Y-
0 S e (g, ady Gl Bels Gusies o
5 s w05 ADF s NDF (sl 4a Lo 5 Gl
08 peoies 53 b wu S GELIS (VVE) olasss
© oS G (ol o)l plud) cleds (35538
5T ADF 5 NDF (e 5 €55 3las Lol olga0
sl oud bylae el K b 4 by oo pals
sasl crwas digle NDF g ADF ()50 ,Saiin (jaalS
s yaie &8 palla digle L oannlis Hu bslas 3l
oS e dgle i€ ugags (Y00 )) cpal g il ol
© Opl NDF s o 15 ¥ b Sale Lslas
OLEed 5 o) (igad Bl cudd Sl ) s
29 a8 0e 3 YL NDF clale o 598 ol (Y- - o)
Gsle Syme olapre sk 4 Saa sole a SIS
Lag S OlasS L gl by aas oo (alS | als b 53
Bole Byme il bl GIKe) o3 b bglas ciS
4aill 59 5 ADF  NDF alS s & als b
I eolie b ol HUAT B <iple oudS il il
Al L Gl S bglas 5l sasl cuway ADF aalS
SoulLS (Y A) GSaa 5 i o il b
35 (YAY) 6o 5 aally (8 (Y- 1) ol,lSea 5 By S

C.\-l-u‘ sy L)‘:':'J‘..)i

(WSC) oT yu Jghas ool jasa 5 5
Sl leaae Jias S Jolae slaclaa s S
S S ias oo JSES 5 Slaal 5ue glaclaa g S
€ s Gl 2 s Gt slial ooiege
e slapensil 15 See (515 535 el LT s
a5 51Y) il ol b)) € o caeYs bk
ol (0dsan) Leobisly 433 @l (Y- Gl

86 a3 0T o Jslae slantyan s S oliee € ol

(YN ) OLKan 5 o0 y0a0 0 S lay (alS (g lu fe
atals Gl 5 wlen S GBS 1 elie ml® 5
ool —o,d belae cidS o JiuSlA wsju (ol )l
o9 oalla eiaS 4 cas (Vigna sinensis) Lbada

0% dsle Sl 5 g 4 ek olS

050934 9 (ADF) sl (can (gus (Agleu 0930
(NDF) (A e
o2d3 sl calie bulyd Guell Ho ol A8
Sl glagslan S 3 @oSsla 5 e
Jolaels GL o) sasa; ol 4 BanS ) sais
95> (ADF) sanul 5 (NDF) a glassy s
Gmad S il dgle pbad SLuS S G Sage
el Slasea s sl canl B dsle o lagT lade
o onildga (A siy ol Jolae b diple oS Al
Jolaels b oslime gl 51y snile (3L ulge
5 Mol ¢« (& Jold € il gl s gl o
GialS age Gadls ol Gil3l cal 3sl aa
OolSan 5 Ghelan) soSie asle i culls
L g digle (3 yems Junliy sanag o Lis NDF (Y- VY
By (Yot ohlKan 5 By Sul) 5S) walbi e als
Jals 0 Stk sole i yems wils o ol 531 NDF s 5
(ol sy o (alS disle (SUS san e (il
55 ADF ol s )le caaal G sllas NDF 58l s
cubls 51 NDF wilas 5 sudd LS5 Sl glea 5 il )
9 BasSoulosis) aal oo Llassas Guly ada
O oS als ol Gyl wiad bl (V-4 ol Kan
=5 NDF 5 ADF Llal 3 Gihiie elales
Sl Spmy o S Jlal gl Lo gl
oalla iS4 NDF 5 ADF (l50e 0 5 (Y sa)
oalld i< 5 lagT lase (RS 5 (il pue) @3
+ oS g 5i0 b sad il o3 bglae oS 5 Sab
L ocod il Gages (E]oua) il o Salb

Olae dem 8 0fAN 5 0/TY (halS 4 sake (paS s s



A w5 365 3y L peS) = ) bglore cuiS > ddgle S 5 oS Dont

5 LSS bus plie mi dal, o
QAlins iy b end bglas caS u (Y004) ol,Kas
Scarlet runner 5 Velvet bean” .Lablab bean') L !
sl sand Laa &I s 5ol sa GBS (bean’
O Olsee Gl wdlbiee WSC glhee (S
sols Sae SIWSC (e 5o laa K4S o S Ll
oS saaldne (Y-1Y) olKaa 5 lelan) wladils
GLaad Glhee Ga i ani g b s bglae cldS 50 S
VO/EY (laae b s palld cdS @ b o ye o o Jolas
S o (Yo V) O1,ISan 500 5080 ((xinad 0 53 s o
WSC (liae € s 4o Gl 336 L 53 b slae
o3 bolas slaciaS ) idn od palla cids o

ol 8350 L I L

9 pAdw oS I8 bl 5 pallh glacas
© o0 Of o Jslae Slhuag S Gl oS
B pacn s Hasd palld wiS 5 o)) palls glacas
Oloee oty bslae oS glajles s 5o ol
slasles 5o s @ OT Ho olae slacl s s S
ouops) toad madll @3 g LA tead Al o3
8l =3 SlAcaES 4 aa (Gl hae G ieS g wd saalie
S ook 4 ous by Sale b il aae 5 sl
poS GlAlS @ s dael S QlalS @i ol
soa oS53 L9 ot of Lo Jolas slasE sis s
SIS gz 08 (T2 08) OLlSea 5 ade (55585 35l
Gl 5 S s Gasides ile 5 53 bslae
9] s &3 Galld edl G o La Jslas

bglis g palld slacuds jo ddgle s Bldo b byl g 4oyl el -0 Jgaa

ol e 5:Silbe
LB giie olge S o35 il obumeS b iyl Sddssle Sl ssle :::‘
s Ao ol e da L @i a8 SBrae ol gl
Yove/eNa® ofeoVEE Y408/ AYH Vaa/a.¢* oVY/YEA™ YA E** Y LSS
ylayo/ovv* feveEe VoNo/Yoa™  YAAV/OAA™  VVYYVET AQJA \Y Slas
VV4/YVA ARRA 0t/YY ATV £Y/EYA NS A8 PR AP INI Y
/A \/o- ¥/ \/AV \/-Y /YA (wmya) Sluds s

booad il o) slas blae cidS glasles ou
L, DMI 5 TDN e cpsidis Sable + oS i
il € 2,3 43 5le DMI 5 TDN gl 550 lo
See 59 /AT 5 VYV i 534 GaeS g 5i0 e 9 S L
OlKea 5 KB il il o w8l ase 4 s
o2 psSose dple mdS oS Wu S LIS (YVA)
it (Siean sls DMI 5 TDN glagazlis Ll
TDN (K by o plasd glassS Boae b
G ol ala Gl Gusias BB olak olse Sl

3- Phaseolus coccineus L.

b oo smjs e N Jlaal placs o Hlo Sae sl 54 ik

Olyse 9 (TDN) dd gle artn L8 (32 ol g0 JS () jae
(DMI1) & yoms it suls
clacas 5 Gually wias Joaa pelal
paa LB i ulge US (s 5o bslae 5 alla
S Jlial o o 8 eme Stk sule e 5 disle
slacaS (Sl dwlio (0 J gaa) 05 Lo S dus 5o
Olose (poiden 4S uls L (T Jsan) bslae 5 palla
iS5 Sals palla @iS Sl w DMI , TDN

7- Lablab purpureus (L.) Sweet
2- Mucuna pruriens (L.) D.C.



WAV Sl /Y ojlods YA als /jll adgi g (65y9liST il &y puts

g Slol D peilgx WY

sl olse S 8525 555 ol s S 5% SdA sule SaA sule La,less
a8 A ol osda s (s a8 e
p LS Haa ) 24 aX) 24 pX) @laass e X) 2% e X)
(Kaa subls sale a SIS sale a S5l (1oy9)  sobe aSslS ol o SulS
(Kaa (Kza (Kza (Kza
Teg/nC \/evy C veo/ah W/t C vY/eC YY/AD PN [
v-y/s a \/AvVY a VWY g yav/a a v-y/Aa ARYALY:! salla Sl
TAvA ab \AYA b vav/y f wab 1ay/4 ab YY/AY b salls LA
Ngo/AC V/eoo d YiY/Y e viy/vd TV C YVAVC oalld usal
Tea/4 ab \ela YYvae Vove 1av/¢ ab ya d Saale + (h) @53
ove/v f \/¥YAh YVY/V C VAo oaa/Af Y\/AY gh Sl 4 (il aae) @53
coY/n e \/¥e g yoo/Ad 44/¢¢ i 1y -/ ef Yy i + (el aue) @53
O sl
od0/v d \/¢oY € yos/¢ d \Y- vyad ve/vy f e+ (all) =,d
REAYAYe \/oy cd YYv/ve \wwYn f Ma/ec Yo/to € + (b aae) @53
Sl
TAY b \AY- b YAV/o b voy/ve A4 b YA/ov d S+ (lih) @53
ey e v/vay f YAL/Y bC \RRVAY! waye YAv/ve hi gl + (Bl ) @)
ool e \/YVYY g vev/y d \v-Uvh wy/ae YY/YV g + (3h pae) @53
ok
¢VA/A h \/¥Vo ] Y-V/ya A/-¢ k o/¢ h VA (8l aae) palla &)
°\- g0 \/YVA T Y--/AQ 4/YY oAo/Y @ Yo/vi oalla () @53

el wem o 0 Jlaiad el 5o ajlas G Hla fae YRR Sl o pliie LB g sa (y sien 8 9

S Sod ady Cusgaae o ge adiy 8599 Llol Ho @53
AL plae (5510 5 Sd b slacsls ad 55 aals 5o
wdS e KL ool S 8l alnly a8
w5l DMI 3500 NDF ole (1alS Juls 46 oo s o

b Ol sl 55 dsle cdS T as @

(DDM) araa 38 subid oulo
O &S als gl bl 455 5 ol ol
ool asa LB Saa sole Llad ) calias sla sl
cldls sy woye S Jlhal mha 5o ol s
palla 238 53 DDM glsae oasiche (0 Usaa)
J&zuﬂm@&h%s,@ﬂj;le&zu
2955 0T Olome e S 5w saaliie HIA Lalld oS

e sADF ol 3l 4 1, TDN (aalS (Y- - V) o) \Sen
OLlas 5 Hsdele inas wals caad Y K
53 ADF liis oS olasl 31 oS (ilR (Y1)
o> b bslae clS L aa® 5o 0 onb 45
OoSen 5 GuswlS, Y sl Gals TDN ol
ol eslpa alile (e € Wo S gle (Y417
S84 Pas Saa suls ()ae Sy 5l s (NDF)
028Lis NDF 5 DMI (s VU o Sicusad 5 <3,
Wsle NDF lhie oS 385 Koo oslie 4 ol sud
Srms SL il e s kS b G5
oY 5t o salitin 45 shailan .S o layy GalS
Sale Lalh @3S Lo dsle TDN 5 DMI 3l
L Laa oS0 oli, oS @€ ol oo cnllis ot sualiee



W w5 365 3y L peS) = ) bglore cuiS > ddgle S 5 oS Dont

S Ol el Gl )T daih @ paenl L5 4ol (pl S
sole (dolar aols39 Gap¥L oy mmd culbls o s Gl
el @53 Heles paa )

(RFV) 13 gposs 035,

O (0dsan) owbioly wiad mbn gl
o 59 (g10daS o (B5)) Blad 5 Aliae (sla las
ko saaldn golu b ol ws s S Jla
ol ciS G (w0 VAVA) RRV Glhae G yidig
oalld e G (amyu AV E) o oSy Sale
Lolas lacaS o o cuiily 3laS (padli aae) @ )d
say 5 Sibe + 0S50 b sk il 0,3 b ylas aa
b RFV olose cpsidns HIA +oud madll &3 Ry
NDF s ADF i< e 4 ol dala (VT gaa) witdls
mili (5 Jsin) spe sols cued S il
dsle Byuas 5 @35 Qs Aoy ¢l RFV
3 (YT OLKes 5 Gl siY) st e saliil
L osad il o0 bglas 5 Juala disle GialesT ol
Gk 1y il “Hlee as 5o A Salb
S pladisle (VA49) ol 5 S sosa slagiolS
Gl ol 5 al we,s Ve 51 3L RFV (gl
9 on3be Badpe smas e 5 Sbas luiis
IS e ()] S ais S da® (Y4 1Y) o) Kea
SlS @ o dLS s g bylae @i 0
53 ADF 4 NDF (YU oulie .ol o sa oalla
Gsle RFV (o5 Guly Judo Wil 5 oo @53 palla cuis
i Sale callls o) 50 slaa &I G 590l o
RFV (331 .ol €ils REV 3l Gtal33l o 1, 50
5S35 =53 DDM s DMI Liulidl 51 el 4l
DDM 5 DMI 4l a5 4a 55 L o gl oo i b glas
sl 4isle ADF g NDF L aie (Siewsen 31 a8 5 4
adS Ha lagaald ol Slabae JlalS & s by
5 Slals o LU LG 3 RFV (il o slis

(N doan) ad saaline (il aue) @yd palla @S
& S iS55 i L 55 ke DDM e
L olsee o Jals bl (il ae 5o Y/YY il pac
sLS iy Syae (slag 5SL 5 LapuuslS )l 5 Sae 050018
S 313 e 53 S 5 S o Shee s agT b
gt cabls Gloae il 38 3ask S5 @ud dsle @S
YN (K 5 sal)y &) wlsasdias o5y Siad sole
4 sle ADF 5 NDF ,DDM i (Siusas 45 4053 s
ADF s NDF i ixe (2alS 5 (Y-1+ oloSen 5 )
B DDM (aal3il pamsSpiss b il bl o
e b (YY) OlKen 5 (sulol sans ol a3
s S aial oy dibis T glaaS 586
Js 1) Saa sule pna cubll ygags (ST slas <
CdS s o9 (YoV0) OILKaa 5 a0 yeas cudils
Lol cutS o€ B8 e Lpw 5 o0d byl
£ 6y pmaa S S sobe palld iS4 s
lowe Gl 53 g0 w515 s 5YL 53 sl i ]
FelSlh wans y alh G5 Ol dadly 4
el i 5 St sule oS el S5 oS .l e
O 5 cun)lS) sugs puna Ll (555 saula
solic Sau 5 6355 Oloae b pasiiens L) 5 (YN
OlLKaa 5 D) woly als b g edbiye LB olie
O inge dsle aaa culils ol s s gde (Y-NV
Cual) cosl pud a5 g als 05 oI sl el
ol Gl saiag LA milB faigas (VAAY K
A8 oKl g9 580 @al @ ,d désle DDM (5
90 o2 Sale il laa K1 o 4S (g5b 4 cunl 433 S
ol s Sl baa &1 ple 4 cud i
SablE 0 3L w8 S et (V00 4) a5 g
Sale 5 g —535 bylis oS 0 Sad sule auia
Sl (Y21 O1Ken 5 unal€ 5 Y el s g -
solsms oS oAl L1y wna BB A2 Wlse (o
B35S GBS 15 05 Y6 0T Sl can 3l sl (sl

1- Prime



WAV Sl /Y ojlods YA als /jll adgi g (65y9liST il &y puts

g Slol D peilgx V¥

S (5 S daia
sooslaS Lol G ) (S cbslae s
st el 5 S ghalola Lia cga Sl
5 oS Gl g oY sans Hluly wd s Gln a5Y
Ol GhaledT Gl gl (IS shas il g i ple maiS
- e Ol 8 ca baa ST L @53 b glas @3S oS uls
Lag) alld el @ cund Saa dgle S o Shae lo
Saa digle o Slae Gl (poides S ook 4 ad
o Sale (S0 b mil) oud cads 5o S
saaliie S 5 Guspeal Galld 23S 4 T Glone (o 2
pla O gon 9 oSkee Glime Gl (pl s e gdle 0
S Sle b (0peaS 5508 b i) 058 odS ¢ diple
—as A (K Sk Ko oslie oandls 3las gladsa
o Sda digle JS o Slee (655 50 080 Gastdn
ol Gl laa &) ple @ s gad 5 S0
(DMI) Grae S2a sule juolle 0 i (iigas
@l gws (350! (DDM) ana LB Saa suls
oalla =S 50 (NEL) (o800 055 55 5 (RFV)
i€ Gabins glaslad o oo ad sualie Sl
il o3 Hlass Ho e S5 saulie G i 5 b slae
5 bl nls el sy Sale + 05 i b s
olalbdl e wend ddsle wlS Gus omb @
o3 laran S (T disle A8 5 oS slaganls
Lo hdn 8 Sale 5 uaS g 5i0 b sad il

..\J.A.ZU.A

el 50 (Y- +4) LKan 5 usailsn 5 (Y10) Gl,lKan
..A:"éd‘)s L;J‘:)g ‘_) 66_3‘.4.:&.0

(NEL) s yuit 039 5354
8335 655 (0 Jsaa) pobuls i v e s b
A3 bl 5 palls slacaS 585 ad pauna
edS Slas o (VAVY) NEL §liae cpoidin .ci S
Looad il 0,3 b Hlo fae o glss g Sale palla
Lol Lalls i 5 at sualie Sile + ac g a0
G 4 o Lla Fead wdl o)) bglae @dS Hlas
S03 53 paald Gl Glose (RS Grinas W8 S 5158
e 050 4 e o sl oty (Rl ane) palla
Obe Ol (Woa) ols plis (alS wm s 0 s
Sose p S sh 4 ddsle assd o3 5350 S 0 S
ADF us S @aag b o aals S solail
LG aisle NEL (38l ol b dwwlie 5o lag I
358 4 (V) eSS 5 b, ol i
SR NEL Blad 5 a s b ol S slacuS 5 ppu oS
L laa K1 bslae win S ol 5 aols way sola e
S a5l NEL Glose 5 6,85 ¥ 0 5 Llasls
NEL (il 38 o go Sy 55 5 aaiS L Laa &1 Lo sl
10l dids € ws LGl S palld e @ cans
e 50t S5 bslie sla &l Lo ADF 4l 2alS
5568 4as (¥++V) SlSas 5 JoSi ouigas -l
s 5 Sabe blas wiaS 5o NEL glhee Gpydas «S

VY IR

ouldicyl vy g0 c.)l.'u

Agegnehu G, Ghizaw A and Sinebo W, 2006. Yield performance and land-use efficiency of barley and faba
bean mixed cropping in Ethiopian highlands. European Journal of Agronomy, 25: 202-207.

Amal GA, Orabi S and Gomma AM. 2010. Bio-organic farming of grain sorghum and its effect on growth,
physiological and yield parameters and antioxidant enzymes activity. Research Journal of Agricultural

and Biological Sciences, 6: 270-279.

Amani Machiani M, Javanmard A, Morshedloo MR and Maggi F, 2018. Evaluation of yield, essential oil
content and compositions of peppermint (Mentha piperita L.) intercropped with faba bean (Vicia faba L.).

Journal of Cleaner Production, 171; 529-537.



AN w5 365 3y L peS) = ) bglore cuiS > ddgle S 5 oS Dont

Atis |, Kokten K, Hatipoglu R, Yilmaz S, Atak M and Can E, 2012. Plant density and mixture ratio effects on
the competition between common vetch and wheat. Australian Journal of Crop Science, 6: 498-505.

Assefa A and Ledin I, 2001. Effect of variety, soil type and fertilizer on the establishment, growth, forage
yield, quality and voluntary intake by cattle of oats and vetches cultivated in pure stand and mixtures.
Animal Feed Science and Technology, 92: 95-111.

Banik P, Midya A, Sarkar BK and Ghose SS, 2006. Wheat and chickpea intercropping systems in an additive
series experiment: Advantages and weed smothering. European Journal of Agronomy, 24: 325- 332.

Belel MD, Halim RA, Rafii MY and Saud HM, 2014. Intercropping of corn with some selected legumes for
improved forage production: A Review. Journal of Agricultural Science, 6(3): 48-62.

Bilal M, Ayub M, Tarig M, Tahir M and Nadeem MA, 2017. Dry matter yield and forage quality traits of oat
(Avena sativa L.) under integrative use of microbial and synthetic source of nitrogen. Journal of the Saudi
Society of Agricultural Sciences, 16: 236-241.

Bingol NT, Karsli MA, Yilmaz IH and Bolat D, 2007. The effects of planting time and combination on the
nutrient composition and digestible dry matter yield of four mixtures of vetch varieties intercropped with
barley. Veterinary and Animal Sciences, 31: 297-302.

Carpici EB, Celik N and Bayram G, 2010. Yield and quality of forage maize as influenced by plant dencity
and nitrogen rate. Turkish Journal of Field Crops, 15: 128- 132.

Chapagain T, Riseman A, 2014. Barley-pea intercropping: Effects on land productivity, carbon and nitrogen
transformations. Field Crops Research, 166: 18-25.

Chen C, Westcott M, Neill K, Wickman D and Knox M, 2004. Row configuration and nitrogen application for
barley- pea intercropping in Montana. Agronomy Journal, 96: 1730-1738.

Contreras-Govea FE, Muck RE, Armstrong KL and Albrecht KA, 2009. Nutritive value of corn silage in
mixture with climbing beans. Animal Feed Science and Technology, 150: 1-8.

Dahmardeh M, Ghanbri A, Syahsar BA and Ramroudi M, 2010. Evolution of forage yield and protein content
of maize and cowpea intercropping. Iranian Journal of Field Crops Research. 3:633-642. (In Persian).

Esmaeili AR, Hosseini MB, Mohammadi M and Hosseinikhah FS, 2012. Evaluation of grain yield, dry matter
production and some of the forage and silage quality properties in annual medic (Medicago scutellata)
and spring barley (Hordeum vulgare) intercropping. Seed and Plant Production Journal, 28(2): 277-296.

Habibi S and Majidian M, 2014. Effect of different levels of nitrogen fertilizer and vermi-compost on yield
and quality of sweet corn (Zea mays Hybrid Chase). Journal of Crop Production and Processing, 4 (11):15-
26.

Hauggaard-Nielsen H, Ambus P and Jensen ES, 2003. The comparison of nitrogen use and leaching in sole
cropped versus intercropped pea and barley. Nutrient Cycling in Agroecosystems, 65: 289-300.

Horrocks RD and Vallentine JF, 1999. Harvested forage. Academic Press, London, UK.

Jafari AV, Frolich AC and Walsh EK, 2003. A note on estimation of quality in perennial rye grass by near in
frared spectroscopy. Irish Journal of Agriculture And Food Research, 42: 293-299.

Javanmard A, Dabbagh Mohammadi Nasab A, Javanshir A, Moghaddam M and Janmohammadi H, 2009.
Forage yield and quality in intercropping of maize with different legumes as double-cropped. Journal of
Food, Agriculture & Environment, 7: 163-166.

Koocheki A, Lalehgani B and Najibnia S, 2009. Evaluation of productivity in bean and corn intercropping.
Iranian Journal of Field Crops Research, 7(2): 605-614. (In Persian).

Lameie-Harvani J, 2013. Assessment of dry forage and crude protein yields, competition and advantage indices
in mixed cropping of annual forage legume crops with barley in rain fed conditions of Zanjan province in
Iran. Seed and Plant Production Journal, 2(29): 169-183. (In Persian).



WAY Hleo /Y ojleds YA Al /)l g5 5 (55)5liS” il &y i g olol @ palg> \Ve

Lauriault LM and Kirksey RE, 2004. Yield and nutritive value of irrigated winter cereal forage grass- legume
intercrops in the southern high plains. USA. Agronomy Journal, 96: 352-358.

Li H, Li L, Wegenast T, Longin CF, Xu X, Melchinger AE and Chen S, 2010. Effect of N supply on stalk
quality in maize hybrids. Field Crops Reserch, 118: 208-214.

Lithourgidis AS, Vasilakoglou IB, Dhima KV, Dordas CA and Yiakoulaki MD, 2006. Forage yield and quality
of common vetch mixtures with oat and triticale in two seeding ratios. Field Crops Reserch, 99: 106-113.

Lithourgidis AS, Dhima KV, Vasilakoglou 1B, Dordas CA and Yiakoulaki MD. 2007. Sustainable production
of barley and wheat by intercropping common vetch. Agronomy for Sustainable Development, 27: 95—
99.

Liu R and Lal R, 2015. Potentials of engineered nanoparticles as fertilizers for increasing agronomic
productions. Science of the total environment, 514: 131-139. Journal of Agricultural Science and
Sustainable Production, 25(2): 17-32.

Majidian M, Ghalavand A, Kamkar H and Karimian N, 2008. Effect of water stress, nitrogen fertilizer and
manure on chlorophyll meter reading, grain yield components in grain maize. Cv. SC. 704. Iranian Journal
of Crop Sciences, 10: 303-330.

Mehrvarz S and Chaichi MR, 2008. Effect of Phosphate solubilizing microorganisms and phosphorus chemical
fertilizer on forage and grain quality of barely (Hordeum vulgare L). American- Eurasian Journal
Agricultural and Environmental Science, 3: 855-860.

Mohammad Abadi AA, Rezvani Moghaddam P, Fallahi J and Bromand Rezazadeh Z, 2012. Effect of chemical
and organic fertilizers on quantitative and qualitative characteristics of fenugreek (Trigonella
foenumgraecum L.) forage. Agroecology, 3(4): 491-499. (In Persian with English Summary).

Nakhzari-Moghadam A, Chaichi MR, Mazaheri D, Rahimian Mashhadi H, Majnoon hoseini N and Noorinia
AA, 2009. The effects of corn and green gram intercropping on yield, LER and some quality
characteristics of forage. Iranian Journal of Field Crops Reaserch, 40(4): 151-159. (In Persian).

Naghizadeh M and Galavi M, 2012. Evaluation of phosphorous biofertilizer and chemical phosphorous
influence on fodder quality of corn (Zea mays L.) and grass pea (Lathyrus sativa L.) intercropping.
Agroecology, 4(1): 52-62.

Nassiri Mahallati M, Koocheki A, Mondani F, Feizi H and Amirmoradi S, 2015. Determination of optimal
strip width in strip intercropping of maize (Zea mays L.) and bean (Phaseolus vulgaris L.) in Northeast
Iran. Journal of Cleaner Production, 106: 343—-350.

Roos SM, King JR, Donovan JTO and Spaner D, 2005. The productivity of oats and berssem clover intercrops.
I. Primary growth characteristics and forage quality at four densities of oats. Grass and Forage Science,
60: 74- 86.

Sadeghpour A, Jahanzad E, Esmaieli A, Hosseini MB 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.

Shakour Zadeh A, Alizadeh K, Pour Yousef M and Ghaffari AA, 2012. Study of density and nixed ratios on
forage qualitative and quantitative yield in intercropping of barley and vetch under dryland conditions.
Iranian Journal of Dry Land Farming, 1: 63-74.

Sharma P, 2008. Nutrient management—Challenges and options. Journal of the Indian Society of Soil Science,
56(4): 395-403.

Smith KF, Reed KFM and Fiit JZ, 1997. An assessment of the relative importance of specific traits for the
genetic improvement of nutritive value in dairy pasture. Grass Forage Science, 52: 167-175.

Stoltz E and Nadeau E, 2014. Effects of intercropping on yield, weed incidence, forage quality and soil residual
N in organically grown forage maize (Zea mays L.) and faba bean (Vicia faba L.). Field Crops Research,
169: 21-29.



N\ w5 365 3y L peS) = ) bglore cuiS > ddgle S 5 oS Dont

Strydhorst SM, King JR, Lopetinksy KJ and Harker KN, 2008. Forage potential of intercropping barley with
faba bean, lupin, or field pea. Agronomy Journal, 100: 182-190.

Subramanian KS, Manikandan A, Thirunavukkarasu M and Rahale CS, 2015. Nano-fertilizers for balanced
crop nutrition. Nanotechnologies in Food and Agriculture, 69-80.

Tang CH, Yang X, Chen X, Ameen A and Xie G, 2018. Sorghum biomass and quality and soil nitrogen balance
responce to nitrogen rate on semiarid marginal land, Field Crops Research, 215: 12-22.

Tarang E, Ramroudi M, Galavi M, Dahmardeh M and Mohajeri F, 2013. Evaluation grain yield and quality of
corn (Maxima Cv) in responses to Nitroxin bioferilizer and chemical fertilizers. International Journal of
Agriculture and Crop Sciences, 5: 683-687.

Yilmaz S, Ozel A, Atak M and Erayman M, 2015. Effects of seeding rates on competition indices of barley
and vetch intercropping systems in the eastern mediterranean. Turkish Journal of Agriculture and
Forestry, 39: 135-143.

Yolcu H, Dasci M and Tan M, 2009. Evaluation of annual legumes and barley as sole crops and intercrop in
spring frost conditions for animal feeding I. Yield and quality. Journal of Animal and Veterinary
Advances, 8: 1337-1342.



