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Table 1: Soils physico-chemical properties of the experimental fields before planting
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(mg/kg) (mg/kg) (*) (%) (%) arbon (%)
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Table 2: Simple analysis of the variance for total dry matter yield and proportions yield of forage crops and barley from
total dry matter separated in the two location of Pash sofla and Miyandasht
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Table 3: Combined analysis of variance for the total dry matter, crude protein yield values and proportions yield of
forage crops and barley from total dry matter
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P5 atig 5 S ools 8,5 &&éaaua)%jlyw &écoua)&;jldld.églcabgfw
D tt' d protein vield Barley proportion from dry Forage crops proportion from dry
ry matter and protein yie matter yield matter yield s gl
> ol 2, RHESSR oale & Slos Sl o ) ~ Sov
NESRNCTI Sis ~ - o Sz oole o ,Slas oyl ol
: w3l S sl D ield df
Crude ~— Dry matter df Dry matter yield df fy matieryie
protein yield yield Y Y
56835161** 163.7% 1 35.93%* 1 77.93% 1 Location S
22868.1 1.24 6 1.6 6 0.25 6 Error Lol
107267** 10.97** 8 7.33%* 4 11.66** 7 Treatment )Lo.s
179435%** 2.85% 8 2 91 %* 4 4.47%* 7 Q&A x )LAA-’
TreatmentxLocation
27444 0.86 48 0.55 24 0.59 42 Error ¢ ,8 oloiil

doye S Jleiol o jo lo e s
**: Significant at the 1% probability level




9 gl 0,610 .35l co a5 gladsle lalS L cols, o
oljen>y 9 Sl 2y g (2004) T EL/, 5 (2006) ) \Sen
e i lols g belswe cuils Sldllas o (VWAY)
O 23z o Ol cnl ) s s (G Olsr
S oo bliul iz pl ol ol Camd O ity 0l
G My sl Y ey 4y s Loy Lol o oM as
SE Saxe O395 ohan @l polie Gl cnl )3 5 009
355 Byae 5 Ol a0 ulidl Lol oo Bras |
O Gy S 29 o0 DME WD) S0 o0 Leel A5 (59 5
5 (20112) ), Sen g kS 5 00,5 s dyauis Yl g
5555 b Josle 5 I 5 oS ol bglie S35
Sogls g s 5 paS LS o ul, 6651 W, sladgle
5935 ;0 5 (Y=atbx-Cx?) pgs ax,0 aolee sl p I,

Didges 3yl (y=athx) ez gladgle

bolowo cbls )0 culs) sl asls (b))l
Sl S 5 )0 e g sladsle (Lol e p3lie o
e S e g ool A 10 (6518 e Dol doglie
oSy sladle oS ez ;o (F Jguz) 90,50 ovali
aS 6 9bban ol lias og 3 5l 9> L cls, ol Sl
sladsle oS Lz 72 50 o) 2y S 232 ol
5> oS )3 () S plp Sl e3> polie I S (LERL)
=y ot polie (09— (s (B Jga2) oy (LERe)
§| by Lo S slS 5 (glssle Lals Sis osle 5,Slac
g e 23l 539 Vb izmed g 0dd (o iy polis
=i polie libbglie ClilS o 9> Sis oole o, Sles
SbeSe STy = 650 S Wl oot Jgae (nl oad
397 e e 99,5 (A 92 b Sl o ladgle ol
Sdle Sl bgliee cilS slajlos St adsle oS 5
aials bl o dbsle HalS b SlaisS g old, 4o olS oyl
ole ,Shas JS 5l 92 g sladgle lalS (oaBly o DS
L2ools S o a iz ,0 baloe cils sla,lod Stz
idgr glite oo ys Vo IF=IVVIA § YYIY-YUS I o i
oS iy adgl Jole jo oy S 039 YU (F Jgu)
Sloals oS ol adde o 5o Jelse 5l (S ol |, o
lallae 5 20118) o) Sad 5 wekeFy g andls gladsle
Sl Gy ails DL sladgle (lalS gl cuis

1. Hauggard-Nielsen
2. Karadag

AR

wsladgle (LS bolio clls’ golaidl g (S8 b3,
Stz ddgle o Slos polie wlao S o 4300 ls o
Sile (GESa o o3 OFF) 5 byle cotS oyl o
15 o OIYD) sladsle s56 (LSa 4o o5 FIA) lades IS
s iine gl b GESa 1o 03 BIYR) (g lme Kile g (LS
SYNY AFIA $ I ity doys K Jlais! s o
GESa 5 o5 YIFA) 5 alls S 5l i as ) SO
FITV) ladsle 956 (LS 4o o3 YIOV) gladses IS Kibe
oS ooy Sa 40 o TIY) ylme Sile g (LSa L0 o
slacdls I Jol> Sias adgle b rn Sl
o ] Al Cll L anslie o sladsle (lalS bl
Al (g y g s oole 0,8l polie (o aS Lul 1ol
CoilS el logi b dulio )0 s> Ll sl Lo 51 Lol
0gs o sime Celis gladgle s L olS o bl
A 4 pwted Glp &5 S35 A Glgee oalple
Jobss sbml 5 oS b adgle oy pls g n o Sles
Ol bolse ceel)y sadgi adgle oS5 0 alaé yolie
sladsle (LS 5 9> (s Slbolls 4 g L ladgle
“Jle o s el pgls Koo Bk gl asdse ools ez
@l O wds gyl ohbs wasile e il gl
OMe e cuisS lgieds Wilgs go o984y 4 ALLlS of e
L adgle wds 0,505, b cplply 005 (6 o Lulya o
5 S I olge ial38l (oo ol o Sl g b weuaS
i (e Jlgie iS4y by e Ol s ol ooren
ol St ddsle Jgame ,iSTu oS T adlio 5l Cond

ols 8 iS 8 js0 1y ol ol bl g anls
» s plals o Slee (aBly o 25 Jelse
3 97 e 0k g St polie 395 Cgmme bylie coilS
«(CRutey) Sl ) Cers (KB o515 s ety sl sl
55 (AYLoarley) oo¥ly o,Slas 2alS 5 (Avarey) ol
olgS 35 sladsle (lalS ) Lol (pl ep2 ol b anslie
et lagS g By jo olS Gl el 60
s S 350 Y 5 @y Rl (P 0 Jghaz) wilice
Ol 45 09h o o siugy W) adsl Jolpe jo g2 0,
FBge (rhaw SB (Saxe dlge g 595 Wlaghy Ddx jo LS
Slge Lz S L a5 sba el Jas sladgle (LS |
Jolge csladgle (lalS jiwgid )3 5o jo (b oS g (2lde
Spae nl podle 08 oo )18 13U cod ol cal wd
SeS s Jele Glee bl o S 39S S5
) obS (nl 5 b Jole (nl &5 039y 92 ol 0 ) e e



S5 Wy sladsle 0950 b lagly g Al 5 pasS” (ol
adolee slie ;o 1) Jloglar 5 Al 5 e (Lol jo o)
(y=athx) oz sladsle 5456 ;0 o (y=at+bx-Cx?) pgo ax,o

;.\4.)9.:,..) .))5‘).3

i (§390 40 9 (I3 S o sl L
S Ghiedgw b elis 4 bae Sl polie
dslie jo el 0030 5 &I 9 0 oleds Jolaz jo Lol
csls ool gla asls b)) 5l Jols glaosls ol
Mz 2 0 Spsba wl Jols Gl mls byl
5 Gldsle sg5u bglie clocilS wid dslre asls
) Ghedge (e 5 oS i (6 e S
iy o glddgle o5 cliciwl 4 Laisls  plaisl o4
5 (LER) (roy s plp S polie cbglie cllS slajlocs
Cuje Sle &S oog i aoly 51 (K) @S15 (ood o
o, 253 el b anglie ;o LS ol sl cosls
solie iy by bre o slS glalosd (o, 3L oo
S5 e cure s LERNY) ey 2l S
aolie o Lls g)lee Sile bglie cutS 1, (K=V/FY)
(A=YS] A) bglie ciS cype slaasls ol 5 cote
ClS e (S0 5 (MAI=+YYAY)  Jg o
650 olsS 5 awl (bglse ciS Jles ol 45 (SPI=Y/AY)
b sl )5 5o Sile bgbie S5 iy suiadges
$90 5 ol do e polie abl oo sladsle (LS a4y
(& lme Sibo lS (gl (SP1) bylies codlS g 4
45 0353 DI 5 FIA NVIBF i s slaisgs S Sislo 5
L 5 i 5o colin 31 bslie S s slisl Sl
5 ebslie SlS ol Jpams TS Gl S0 e,
T m hulph e sladgle plalS alls cll L Al
b dmslio o asls ol ol ) Jolbs oledlbl asl,
5 Lo (20118) o Sen 5 LokFsid Oldlas mlbs
Be oSS (YY) Len 5 Y 5 (2007) o )San

Yy

wsladgle (LS bolio clls’ golaidl g (S8 b3,
65 M Yy ane (Ysis Ly oM bg Ls 4o 45 Woges
Wil oy ol alS oS1y5 51 9 wijlasl co el Y gay
o azg basdlbe (pl jo ol o ials SV 58y g0l g 0l
ObaSs (pizred 9 by liee oS 0 (0580l Ay Jlesl
CiS S e ladgle GLalS g g2 Bl S (3092
(& rie 5o G2 VVO) gl a2lg )3 92 gy o515 cboglone
Ol g 005 (e e yo 459 VYO) (sladgle (ol 5l piiey
S Sdee (Hly e A2 Jslge 51 00 (S Wil o0 9000
Cude polde 00,5 Cgmme bglore Cuils ;o sladsle lals
S (KB) (o515 (o p2 Sloa Ll )0 92 232 0L
=28ly 0, Slos 1l S 5 (Abariey) <l ((CRoarley) <8,
olalS o b asls pl s polie b awslie o (AY Lbartey)
09 By 53 oS Gl e (6550 6lgS i (sladgle
Y5 @ Ll (7 5 0 Johiz) wloe )loadtas slses
o gy by Al Sl )3 92wy (oed Sy (09
SIS Gase Slge 5 95 wusb, iz 0 ol S (pl aS 558 e
L aS g sbar aled Jos sladsle (LS 51 53850 (xlaws
Fgid 50 i jo5 (Ad oS g 2l Slge D> S
m 8 b Ceu GlalS al o) Jelss sladsle (lalS
ol J=lsl 5o S (39,5 995 SBras (nl pogdle 05
Ol a5 039 g oS ) S p S 25 1 65500 Jele
Sais gladgle lalS b o) po ) olS cnl 5 5 Jele
5 (2004) £05/,L5.2006) 5ot 5 el —, 570 ylei oo
byl coils Slalllas ,o (VYY) ooljen> 5 oo xs¥
Sl (55 g (e g 4 OME iy L g
andy OYedy 4 Ced oI5 aie (pl Cdz o LS )l
A0l Cond O i alh ) Ce g se by Oj0 8
S jlte i) 5o SO oS 098 0 Ll iz (nlple
ol Gl ol )3 5 009 (it ol s DY 4
L anled o Grman ), SLE (Sase (g5 ohagt l2e
S 28 Sel 45 ()5905 095 Bras 9 Ol a0 Sl
B0, F g0 MalS OV gl g Iy ColB) 09l o e W,
bgLoee CtlS (o) 0 50 (20110) ) LSen g oS )



gladgle (LT balio cudls golasdl g b b3l

o bl 0 9o b alll S ladgle (lalS bole g alls S ol iy 5 Sid ool 0, Sles :F oo
OIS bl clbo b g (Jaw i 4l g0

Table 4: Dry matter and crude protein yield in pure and mixed cropping annual forages crops with barley in Rain fed
conditions at the two location pash sofla and maindast in Guilan providence
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rude . _ . - . -
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yield Total Barley Legume Total Barley Legume Total  Barley Legume
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7423 3389 - 338 252 - 252 424% - 424 o Al
Pure Grass pea
seag 2570 - 257% 1679 - 167° 3470 - 3470 leagz J5 Sale Al
Pure Hairy vetch
s . .
886° 437 - 437 1.62¢ - 1.62° 7.10% - 7.12° sladsle 3955 all>
Pure Field pea
578.6% 3.2 - 3.2 1639 - 1630 4764 - 476 Solma Sale 2l
Pure Hungarian vetch
7109% 595 595 - 4280 428 - 763 763 ; 57 oAl
Pure Barley
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50% Barley + 50% Grass pea
g 0+ gladigs 5 Sale 10
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Means in each column, followed by similar letter are not significantly different at 1% probability level using LSD test
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**: Significant at the 1% probability level
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Table 5: Relative crowding coefficient, land equivalent ratio and actual yield loses for the mixtures of annual legumes
crops with barley

Oe53ke) @515 (g ey
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. . . Land equivalent ratio (LER) Actual yield loss (AYL)
Relative crowding coeffcient Treatments
K Kbarley KIegume LERlolaI LERbarIey LERIegume AYI—tctaI AYI—barIey AYI—Iegume
138 246 0.56 1.07 0.71 0.36 +0.138  +0.422 -0.284 57 0+ Je 1
50% Barley + 50% Grass pea
126 161 0.78 1.06 0.62 0.44 +0.113  +0.234 -0.121 57 100+ ladg= S5 &_”"‘L" o
50% Barley + 50% Hairy vetch
087 185 0.47 0.97 0.65 0.32 -0.067  +0.297 -0.364 57 [he + sladsle 297 1o
50% Barley + 50% Field pea
160 167 0.96 112 063 049 40231 40250  -0.019 3 B g e Sali T

50% Barley + 50% Hungarian vetch
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Table 6: Comparison value of Competitive ratio, Aggressivity, Intercropping advantage, System Productivity and
Monetary Advantage Indices for forage legumes mixture with barley in Gilan providence rain fed conditions
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System Monetary Treatments
ivi advantage
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361 +45.60 1.99 050 +0.71 -0.71 +1.97 +49.4 4743 57 [+ =
50% Barley + 50% Grass pea
9> L0 + Gladgs J5 ol 1.0+
2.71 +34.98 1.04 0.71 +0.36 -.036 +7.19 +27.4 -20.21 50% Barley + 50% Hairy
vetch
419 2333 2,04 0.49 1066  -066 261  +347 608 57 10r + sladgle 29370
50% Barley + 50% Field pea
5> 100 + 5 ke Silo 700
3.57 +71.93 1.28 0.78 +0.27 -0.27 +26.08 +29.25 -3.17

50% Barley . 50% Hungarian
vetch
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Average procurement price per ton of dry matter forage crops and barley (167 and 117 Dollars) respectively
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Technical and Economical Evaluation of Mixed Cropping Forage Crops with Barley
Under Dryland Condition in Gilan Province

Lamei harvani'*, j., RahimianZ, M. R. and Amini?, T.

Abstract

In order to evaluate the dry forage, crude protein yield, interplant competition and advantage mixed cropping annual
forage crops with barley in dryland condition, two Field experiments were condncted throngh a randomized complete
block design with 9 treatments and four replications in two cold locations of Gilan province. Experimental treatments
included pure cultures, barley, grass pea, hairy vetch, Hungarian vetch, field pea and mixed cropping each of forage
crops with barley in 50: 50 seeding ratio. In simple and combined analysis results, dry forage yields in each of forage
crops mixed cropping were higher than their pure cultures in significant (P< 0.01). Among mixed cropping treatments
based on dry forage and crude protein yields difference was not significant. Field pea pure culture among forage crops
pure cultures, had highest dry forage (4.37 t/ha) and crude protein yield (866 kg/ha) values. In evaluate interplant
competition indices, in each four mixed cropping treatments, barley was dominant plant. Results aggregate from this
study showed that, mixed cropping forage crops prefer to pure culture these plants. Mixed cropping Hungarian vetch
with barley because of having highest economic indices values, land equivalent ratio (1.115), intercropping advantage
(+26.08), system productivity index (3.57) and monetary advantage index (+71.93), was selected most advantage forage
crop for planting in dry land conditions.

Keywords: Grass pea, Field pea, Hairy vetch, Hungarian vetch, System productivity index
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