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1- Land Equivalent Ratio (LER)
2- Relative Crowding Coefficient (K)

AR


http://arpe.gonbad.ac.ir/article-1-112-fa.html

[ Downloaded from arpe.gonbad.ac.ir on 2025-07-13 ]

v 0By (o el 9 3,50as 5 bowd g T GBS Chtejlyd 3y, il

5 oo dul, ool ;s (Dhima et al., 2007; Banik et al., 2006) 55,5 o (ow,p ol
o9 pYb S g b,y balse CulS gaiedgw () b (Mottaghian et al., 2013) |l Sea
) 9z oS 5 w335 onmlice aaniS o )3 B0 5 VO g b 4355 50 bgloee 13 1) (oo 5 lp s
(rizra AS0ged (Byme I AgS laied Yo ol g s plojl o o Sl (6500505 1 Jdoay
Vicia faba ) YL, g g> 5,Slas o), b (Eslami Khalili e al., 2011) | Sea 5 Ll o]
L 5 o8 238l 655 55 1l5, slo asls 5y o 5l Lglie CuiS Gilies slaesS 5 5055 0 (L.
309y 10,95 5 (g plojl o po 2STaz 5l bglie )0 i (e L OBL 5 e (2 eS

slaadl; 5 srimo Sluld 455805, adgh comrge (el 0l GBS 5 S50 8 iy
Bisslom Slgzrgein ) Ghalidl il (asme Sy ot OMSae (o (] 50 Sl 00l (6 et
5 G Slaedlol gilule, lse 51 S 5 OT mlie (555 5 (oS polis (D5 o
5 CmgaeS A g (I Sluls bl o, 5l (Singh and Agrawal, 2009) ail o saio
Do (65)3LaS A 50 Olse (nl sazme Brae 5 (il @85 Cu> sanie el Sl
s 5 LS Jayasinghe et al., 2010) L Sen § Swbl> Lebl pLo (Suthar, 2009) 545 o
S w8l o ge Lactuca sativa L)) gal5 CliS i Si9 0,0 £ liedy OB
S Lo a0 F oy add cunS o b aolae ;0 S (0o )0 YY) oo 5 (ao,0 YY) (6,0l
G9Sda jled Cov S 50 (a0 U8+ ) Ol (5l cud b g (oo YIT) Jdss e StalS
23l ali8l oS ) 69y 9 meely ied i plis polie (B Sl (e 5 035 09
50 Shae o (NN (slassS aajlye 0,2l 8l g GiR3 ol 5 Ba (3gb llas 4 4z L
e oliiul (gl ClST oS 5 e e g bgliie SuiS 0 asS g (lw) (B slaasls
B9 o, Blas L sgzge alis

09y 9 dlgo
CoiS (gaiedyw o b 5 JT (slaosS b aiz 015 5T o jolineds Gl ol
3 &8y 6ol (b il 5 (65)5laS pade olRAIS (ctagly a) e )3 (louy g S byl
=0 ol 6l o a3l ialosl Jome glas )l o plsl VWA el)s Jlo 1o byo ool & ieglS
Erb BBV 54z 0 OF (] olliz Jsb g Jlad dido FY g a0 V8 SLélar (5,0 e
Lasgie )l )15 gl e Joias sblis o0} 1o sosldl L 5l ddlaie 5 (GPSmap, GARMIN)

1- Aggresivity (A)

Vv


http://arpe.gonbad.ac.ir/article-1-112-fa.html

[ Downloaded from arpe.gonbad.ac.ir on 2025-07-13 ]

AL Gl 9 52 092 05land 293 0593 | (ALS (55992 523951 (6328 lidiod 4y i

YALS Y u.._'u..msﬁ U_" &o,y9° Ja_lo)\) u)lj_‘> d_‘>)~)3)_~okrl.~c;” Yl w L;"x_’)b
Jgoz 0 oolatwl 5,50 JI sloosS § S Slasds Sloogas S .cails olug o 5 ilwas o

o o..\.n] \

u...;Lo)i ‘5|]?| )‘| JB o AJL) WM 9 - u:d Sl S:LM.: uuwf\ Jgo=

Aed Giepe ey S e S Sl Elas

(32,9) J5 ol B I s e e <k Sleogas
N ¥ <IYY <IYY RN Y 1IN o gy S
<IfY < [OA FIAQ YIA Y/-# AR - s ]
DA /Y ANEA ARTARS \IYY YITA - Sl jiamgreS

13 00,8 Lzl LS5 a0 ol ol claSsly b (B 40 o ool & jpmds Liale]
Sl pg 3 pelly Slg o)) (loond 355 ol 6355 Lo gl 28 ol slo S
So)d O Lot g AL o LS jo (3 Ve (LS o )5SV e pliea plaS e Jo 5
Bl 055 0o yd Be Lo if (6 edh dalx All) CangreS KB 45 o5 Yo o pliand 055
ol Al CasgeaS ESE o 05 Fe e pliand 055 doys B¢ b oab it LS o e 4 o5
Sz b Jlyie Djg0a 45 (095 005 pae) wald g (oleend 995 w0 y0 B0 L oad il (g 0
Py el iSSP CtlS il (slbcns 00 S 2,8 i et b S y8,S Jlael Lo
Ps 5 oS IYD + oz, TYD Py cosS T+ + oz, e Ps oS YD + s, VO
Dy (AS (A

Ao g (i) plomy Sl plonl Sy s 5 0l 0328 b e s5lueslel lidos
e F olad & _inles] S5 o i plol 6,15 e s ygmds 0l 3 Y5 gl o (45LacSS 5b)
gl B SIS slaciss, ot Akl 5,5 o 55 0 5 ¥ s 4 S35 s, A oLt e
D0 S by Sl Doty a3 VS 90 g 99 el 10 S s (55, ladi alold
Sl abolb Lo S Lol 5 alye 99 )3 (s ©j50m 05 090 b 55 50 slacile o)L
el (85 &0y 5y, e

b8 o3l S Jsb iy i) 5ol ale el )y (LS 4isS 50 2 )0 5 0y Jad (L 0
O,S e mhw Sl abls b go b p b cdlo y arls 5 a5 ST 0 Sas 0sgienn (59 «adle
o S by Lo 025 10 0l 50 0 Shae b)) jslateds (s I (e lagile il B3 L

ARTA


http://arpe.gonbad.ac.ir/article-1-112-fa.html

[ Downloaded from arpe.gonbad.ac.ir on 2025-07-13 ]

v 0By (o el 9 3,50as 5 bowd g T GBS Chtejlyd 3y, il

adolee 5l oS’ 53> LER 4 v, 332 LER (LER) (o (0l Cand a3l (alls S
2 dewl=e (De Wit and Van den Bergh, 1965) \
LER= Yba/Ybb+Yse/Yss (\) doles
<> LER) Q] S ST 4y bgloe oS o w0 Ses Cond Yoo/ Yob adaly ol o a8
(@5 552 LER) o] (2855 & bobe < 5w o Shae S Yoo/ Yas 5 (0lox,
)‘ ‘44; 99 (A) u.....ll.c 9 (K) Lsal}o)‘ w‘]o )‘ oolazwl l) J}.am 99 w—’ wb) MLGA
(Dhima et al., 2007) 0,0,5 cpuss 5 slodloles

Kopasi= (Yba X Zse) (Yob-Yba) x Zba (V) doles
Kiesame™ (Yse X Zpa) (Yss =Yse) « Zse (%) dolxs
Apasii= (Yoo/ Yob X Za)~(Yse/ Ys x Zse) (F) doles
Asesame™ (Yse/ Y55 Zse)(Yoa/ Yoo X Zba) (0) dolxs

S,Sbos Yie 5 Yoa ((fiS ST 0 oS g lomy 0, Shos i oy Y58 5 Yoo Ll ol 5o
il by e a8 53 0o g lowy StlS) S Zie 5 Zoa ebosline SutS 55 S 5 lon,
(5€) pg> Jgazmo 3,Skoe (3,5 Mkl b ' piens (550 0 a3 Lgline cutS 5 K3 el
b cens (0do, 1991) gol Lawgs onds B yme 9 8 dolas ubo (Ba) Jgl Jguamo 4 Cans
SPI= (Yso/ You)-(Yset Yoa) *) Aol

SAS ) 9.1 a5 s SAS jl58ls 5 5l eolatnl b il )lg 45265 daools (55lanz 5l G Coles (o
20,5 bl wo o i Jlio! maw o leosz.m

st o WS L by Lo S 53 ylony y 9Kl gy 1 T gosS 0,5 5T
35 45 00,8 Lateie (5055 jless oo 4z b oglie CutS 40 b, oS (g0, lsguas
D9 10 )53 aSg gl S Tlas Sl S )0 eal 8 OS5 (6,0l Al CewgreS (5 T
FYITY I YAAY (go0ie 0 a4 oaids ezt T slaasS o o 3 ooy (318 s

S8l Rl e Bl VPP 5:Slo b (aland 095 Lo 4 Cod w03 St Sl oy e il

1- System Productivity Index (SPI)
2- Least Significant Difference
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