[ Downloaded from arpe.gonbad.ac.ir on 2026-04-20 ]

[ DOI: 10.22034/arpe.9.17.122 |

+|

u»jglf .\...S oliils

"' 2L 3eler adeST (50l i & i
VP ¥ (lno) g 3l VY o Lol (et 0590
http://arpe.gonbad.ac.ir

a0 Saddle JS1W 4 Giliso gl y alold 43 YL wu pB )l Guly wy

Sy ool T bl T (L 5 el ! 7 0065 podliw il G0LT 1G858 Aedosmo
b @lie 5 (55,9LaS pole olsils (LS g ouSiasls el 09,5 ¢ m slacile pole - (59)yiSTg ST A ) w )| (ol IS (gganiils’
oS
OB b lie 5 (65,3LaS pole oKl (LS adgs oaSiasls el 09, JLoails®™

SLeadS bl ek wlie 5. (55,5LaS gy 5 Ghjsel 35 e el
VEYI Y sy gl ¢ VBV il s i

ol

i paclacile iali cy poe sleds, 5l ool & |y liise axgi b LiSle Gyas 5l 256 Lae o) OIS ie tdoddo
oLS 0, Sams o Wlgi oo Sl S8 clods, b olyen cuilS s, Jolsd (2alS 5 cenlio ali) 51 osliil . Coul o5gas

S #ls J5S 5 (eg) Sl S Sl oy Boo b adlhae (ol y0nl 5l oo 50 Gledle o)l 2ol 5 (ol
s ol Wil calises a8 ) 5, Shas 5 cilS glacys, alols ialS Gy b

S5 el B g Ve s alold 9 0 LB 5 Ligen 28 (plalS (b Jolts S o3 gy aslllas (ol )5 Wby g 0lge
olass gy ,o M slaws Jolis Ls.i;.lu)"l OS5 0 a5 pSojlail Dlas wal cliS g bl pac g umg ploml Lyl 4o
S5 40 (uirad Oy jew e 0 Slae g by alih w0ogiiun ) o Sles @il o Slos iloas yje B o alo

S5 g pSolal aky Jab Jsb 5 550 glacile s (55 sl

5 cdldy atli 0gicun ) o, Slas wils o, Slas iloas 59 a8l sled j0 g @, alold 9o oy 4 oy lis s e LS
2 Ln 5 (a8 pl1 5o ails 5, Slee s (uzrg planil Ll a4y S (288 BB 0l (g poe Ll )l )0 S B S Sas
0895 Cms 3 8 Slac ols &, di oe LB > g ol a8l jo Lol togs o sl B¢ o, alold 51 iy yie 8le Yo (ays ) alold
o, as aid cdmlivn oy alold 9o o o8 BB B Bl Lo ;o Lol 0gr iy yie il Yo (o alold ;o Lo o8, 40
30 O stz BB DS sB pla jo Lol w0y e il Yo 5l iy e gl B0 oy alols jo bl o8, o jew B
Sy stz BB s 4 e Sl Y sy alols o i sbadile Sis 5 bl eled jo il vgzg o alols

Oy yho il B0 (o, alols

Siahmarguee@gau.ac.ir : Jsius ooy ®

\YY


http://dx.doi.org/10.22034/arpe.9.17.122
https://arpe.gonbad.ac.ir/article-1-456-fa.html

[ Downloaded from arpe.gonbad.ac.ir on 2026-04-20 ]

[ DOI: 10.22034/arpe.9.17.122 |

wedy S0 gacdyd ) alold (3 YBL was 0B, il oy

Gzl g o Slae 2ul38l o ames BB i a8 i () alold iz e aS ol lis Gadss cpl bl (IS (g S A
O WilgS oo Eadge (pl A5 Al e slbcale Coman ialS cel clilS o) Aol el Ll cciilas SBL pB,1  Sles
el sy alols 5o 2 0 e Gisb l 5 sladile S35 00 Bib st 5 S0 SSLojlwl alS 50 e
& 2l lS slociys, alolb by 18, 55 5 155 By 5, (slacile LSS el ity 0 YL o] s BBUE 5 s 8 Shae 3
JAS slaanza 2alS s e ladile Cunenr alS Sz (mizen 05 )5 Sl ae SBL a5 )0 (5908 ML S (lgie

D oolaiwl cuilS (gl e gile Yo pda S slacas, alold 5l 0gd co dpogs

Oy ecnd ) dlold s BMe o Slac ils o Slac oo cale HBL s oS sldo /g

doddlo

39y Jlomtan (oS @ie (egd Ol aw (g n 3l (8 (LS mlis (n e 5 (e Ol (Dlge>
4 oS 5l L 5l 75 oS oLS SO lgieds walgils cpl 5l el lsieas 55 ML (Parsa and Bagheri, 2009)
S 52 slacale Jlis yo ol ol Ll (Sabaghpour, 1995) coul 7 ks Lag ey § &l p i S 5045
Sl 000 5 055l 1 a0 )0 FF (Jomaxe 1l L 5y slacale J21as 51 L6b o Sl ialS aS g5 45 009 (ol
4L ol 5 50 (Dabaghzadeh et al., 2016) ) Sas g ool3¢bs Ll ol 5o (Kavurmaci et al., 2010)
o) 3 SBLS il 55 15 slacile b 1 6 Ssle gz 45 oS @dlel g a3l WS je slacile J3hs
Lo ) 5o ML ade (sl g)0m0 oo )5 plasl oty (S WY alo o 51 L8 5wy b slal o b Jpazeo
o, Se (Karami Nejad et al., 2018) sl (5,5,5 ;5,0 slacale J,uS i) adsl J>lhe 10 055 4 5,0 slacale
WS (S eimed 5 (e 9 b ool (Fos Il alor 1 aSile B pae | AU Laime oy SIS
@ 5,0 slacale Copae lp oly,elaS lzen (Abdin et al., 2000; Heap, 2023) o :Sale 4 pglie slocoign
sl 0 a8 SO5esST sla gy 5l eolatwl Lis jo pols o j0 a5 candle o cpl aiyle (il LiSile U pae oo
ool 4585 13 laioe dzx g5 090 il ot >k o iSile G pae ralS

St ;o 5,0 sloadile o noe sl Sl s QL“’T J> ol Y o, oUlgs b ol; olals B )1 plubis
g plail jo Sis oole yrion adgl mand « Iy anwgs YL Sy Jdo @ Bl (pl0g, o0 sladia Sk (65 )5laS
Swanton and Murphy, )s 5 aialgs 5,0 slacale (o mnd 5 655l 4 60b) SaS (o 5lS o o (ydd A
5 5L s, LUl b pasS o8l 5l oolazl a5 i S ansgs (Van Acker and Oree, 2004) 4l 5 ;51,15 (2006
Sty a5 gy (e 20 1, o 2Sile 5L 5 I3 1) 50 il S il eVl olS 6515 5
el 5,2 slacale L (Solanum tuberosum L.) ojcww o8, aix 0B, ool 54, (Basirimajd, 2015) sxe
LS s 3 pLB )l L daliie )3 ()09) A 5 )39 pL)] 50 550 lacile JIa5 a5 0o I atie
WD () (e 088 Ay Sy (izmed 9 JS Sl sosle ¢ Jgaze oy Sy oSl (a2 iy

zLs (Taheri et al., 2013) cul ol); Hlls Gl jo Cold; slou! ppe Jelse 5 (S 5 ol cilS alold
Gialidl L5 5 ge 18, Sl 08 Wl se s, (53, baigs alols alS b s, alols zals as el o 5 Sl
oS oS1,5 45 uzdl o (Khan et al., 2018) l,Lslen 5 > (Ni et al., 2004 < Bednarz et al., 2015) sas
9 9 2Bk ALl (285 ol S 5 Shos 5 5,8 slacile ooy LalS 5 (3503 055 e ;3 WS o loaigy conlin Jolsd g (25

\YY


http://dx.doi.org/10.22034/arpe.9.17.122
https://arpe.gonbad.ac.ir/article-1-456-fa.html

[ Downloaded from arpe.gonbad.ac.ir on 2026-04-20 ]

[ DOI: 10.22034/arpe.9.17.122 |

VET o) g 52l VY 0 lowd ot 0593 | (AUS (55992528551 632y Slidod 4y il

e =i pedale Cold) aily o )e5  ol)5 olS S (g ik W)l 51 e slacale &S S Hse )0 (S jsbay
L lenl col, g 5,0 slacale Sogll a1y Lgw ciuns o Sloe Lol Jole (Daramola et al., 2020) Ygal ls 545
sladde olig » 50 sladile JuS slagbs, 5 sy akold o815 538 Dbl slp o b g 2603l Cons Ligas
10) iy (59, S alold g o (il B0 oy alols Sl oslinul a5 o) (3,135 Liges (55509 5 ails o S o552
Panicum Digitaria horizontalis 4 Le> ;| ;, & slacale glaassd ooyt g o515 (mals cel (o sole
.%0,5 Paspalum scrobiculatum 4 Cynodon dactylon .maximum

Gomphrena .Commelina benghalensis s_ile 5,04 ;2 slacale glaasss 5| 5,0 Jls ol b
IS e il Voo g VO o,y alold b anslie jo e Sle 0+ alols .o Amaranthus spinosus 4 celosioides
o il VO gladisy alold ¢ e cile YO (o, alold 1o Lgw Sis oole g dils o Slae oy yiion Jg .l oot
melw YE () alold 4y cos (65 8LV s, Al bl pea b Al G5 sl S0 A o 0l (59,
al_ols ,o o1, 5 aly3l 5 ol Las Solanum nigrum L.) g5 ,>U jrecale by cold, Jowily o i o
ol Juals g8 BB lade au ) 65,20 S 59 LS jo aigy YV e va VAD - 5l (6 8L VE o,
Yo U by caso, alol zals b as audl o (Jozaiyan, 2014) . ,Kea ¢ o,Ll54> (Rich and Renner, 2007)
SFolgse 52 sladile plp )3 olS ool (1B, Glg5 Seate Gasb 5l Jomame (il o515 GRIBIL Grizren 5 e il
£3Y Jimesily s g <2lS Gl)T s @dly 50 5 colS” Jpams (ol (S 5 (o5 2 Shos 2 550 lacile o)l
5o 4l olass (YY/23) &ils 50 B slaws o yiden 45 5,8 5,155 by T ool oo 5 slacile ol o pacs sl
5 Sy sl Yoy alold (o (LS ;o 6 Tl YYFA) dils o ,Sloc 5 (6,5 VFO/V ) ails 52 55 (V/OD) B
400,55 edaline e il £rog FO Clils (o) alold jo (65l cxe BT Lol als oaalice mo e yie ;0 Fe aigy o515
el B0 g Te G, alols g 10 ML was )l culs, LUy bl Bas b 5uios ol fadge Coedl 4 axgi b
0,5 plsl 50 sladile J25 4 e

gy 9 Slgo

forin Ve ot ny 3 S5 ¥ L olas oIS oS5l el  JoyS b B Lo gy o
ze o ML A6, Jelss ciolej] slo,les 00,5 1l VWAA-A el)5 Lo jo 8,5 liw jpd oLl jad sliwg, 5o
el dilate e b o) (glwosle] g CblS s ags Slles ad 418 5 Ll (0 (Lusg pAS g (pug) pkaw 90 o
A asls e gle VW Cal (s, (g9, alold g Hhai 500 (s, Jolgd (59, YWAMAN ¢ A )b jo caliss plB )| 0l
0,8 oolal ClilS b lojep (0] g pumliy Dlalgus ¢ oo 5 Dland o) asly 365

EME o Shas s (61 0) LA uls el > 0 Vo s wxly 10 Jgame o, Sles s Sy (5 05 diges
slacils Bl Bds 5l am jew B 0 Sl (ol Cga ol plosl (Al o Sas (pond (g1) Clld (S Sy 5 G
g_g‘ﬁd_.u‘_}_o...ﬁnoli_uuu)]du]wdy.c O)S.Lo.c Ml?bo (5|f3w“>f @UJ.A]..A A_iv ‘_gL.aSsSJ)Q 0?5.4) ‘_glbébﬁ.s
Slaaigs g Cubls a0 0 S &ALA}T axly o5l glails 5l Bds sl as ( Savs; dl> e j0 50 ails o Sles (o
Sl Jolis 0, Shae slyz (5 S 05lail Cg g Sbsl aigr Vo w0l Cils p sladigr (a1 o D0 i yleds ]

\Y¥


http://dx.doi.org/10.22034/arpe.9.17.122
https://arpe.gonbad.ac.ir/article-1-456-fa.html

[ Downloaded from arpe.gonbad.ac.ir on 2026-04-20 ]

[ DOI: 10.22034/arpe.9.17.122 |

wedy S0 gacdyd ) alold (3 YBL was 0B, il oy

Sz ()9 Sl dsle S ygg delol jo.auid )8 18 solaiul 050 il o 39 9 BME [0 dls slaay g 4o BE
51 g ool Cwodn slaools (g Ll 4o jghateds SAS asli 5l .000,5 dwlne s Clls p el g ails e L
5 b (sLelogas sy (gl Sl jo o solaul laools (Kile duslio Cgz 0o y0 O zhaw ;0 LSD (jgs;]

b oalial ST l3ile 5

Hlesdlsy (atld s & 6 pSojlul 0590 Dlio (saled o) Sl daosls (il )ly 4325 51 Jol> gl el
g o me AL o Ay dlaws 3o 4l Glao sled g gy cale 3105 5 00gien ) o, Sles Ll (g0, alold
S Slas g 003§ o, Slos « BME ;o dild dlaed cigy ;o B slaws 1 o, alold x o8 Al e hlie 1.V Jgux)
o, alols alfgs lie [l g dilods ()9 9 aigr ;0 M olaws 5 Ll 5,0 cale J31as x o8, ailgn Jildie 1 odMe
SlBaw ol Jliguoren Q0 )0 Sxe o BME 0 Slos g 0395 8 Sos ilons (39 5,0 ale J51as x
OV Jgo) 09 lo goe ails o Sae L 5,0 Gl 31w x (o) alold x o8,
Eoo 5 o, alold (o3 sl e Jlesl 5l Jol> slaosls (blie 51 2055 0) xSl duglie :aigy 0 B Slas
W owlie yie il B0 5 Yo (o, alold g0 o (glo se NS Lige o8, j0 Lpas aS oy lis jre e Co s
f(adl ) JSo) ol (655 tam aTgr 0 e dlawy adgy ceels o Lo Yo (o, alold sl oolaiul 18, cpl jo a5 5 5boa
B8 05 ez som Ll 5l S e s ssba ez Ll ph 50 Lge 08, 40 g p0 BN Slaal (e
Oy poe by ez bl 5 g alisie sy (i Jolgd 0 g 50 O slaws B 1 (ol 6651 ol 55 (&)
alold 1o g Lige o8y 5o oo clw Vo iy alold ;o aigy ;0 G slawd (o y Gien (@ g A1) D) wis sdmline
395 e 18 59 (s (6,18 S ST (0 ) alold g0 a0 AT wix ja ald sdalin Glold o3, 0 e Sl B o,
) USs) ol eamline S g yaud s8] 0 casn, alold 9o oy digr yo BME ool o S (Al SD) Clilas 0g2g
O o3, 53 (g poe Ll b 50 9 Ligs 08 50 air )3 B olawi (n 5 w52 slacile (g Ll 25 o (A
Sl S8 g A )] )0 ey pae g ey Lulpd 90 58 50 55 gy y3 BME Bla ( FpS (o) JSKB) b evalis
(o) JSB) as

YO


http://dx.doi.org/10.22034/arpe.9.17.122
https://arpe.gonbad.ac.ir/article-1-456-fa.html

VET o) g 52l VY 0 lowd ot 0,93 | (AUS (55992 528951 632y lidod 4y il

Mls s S 0,Shas 5 00550y 3 Shos wails 5,Shas (gl 5 8,5has (Shasyo (Se) oilly ars -) Sy
Table 1- Variance analysis (mean square) of yield and components of seed yield, biomass yield and green pod yield of faba bean
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S.0.vV 5 od per plant rain per pod 100 seed reen pod yield  Biomass yield rain yield harvest index
DE poa per p g perp weight g pody y g y
Bifk 2 18.95™ 0.36 ™ 346.55" 5181698.00"™ 2416573.14" 305497.98™ 40.13™
_“’3’ 4 452.72" 10.18™ 5236.82™ 16819109.00™ 6197634.98™  1037156.94™ 8.78™
Cultivar (C)
EurarZr 8 34.57 0.51 46.80 18967904.00 6723078.83 764708.49 71.17
22 ‘d_"’lé 1 15.00™ 0.15" 55.10™ 50590378.00™" 2947475.11" 27099.28M 17.88"
Row Spacing (R)
C*R 4 58.79™ 0.67" 178.73" 30279407.00" 9092579.13™ 616302.13" 43,99
EurarZr 10 27.88 0.34 175.16 9323759.00 2057228.95 509522.79 66.85
D 1 141.06™ 0.006ns 20182.06™ 1265491941.00™ 31333641.50™ 50497420.64™" 2271.20"
Weed (W)
c*wW 4 53.35™ 0.14ns 742.98™ 3205709.00" 1750344.96™  2235595.09" 29.04"
R*W 1 3.26™ 0.30m 984.96™ 17815473.00" 4493387.74" 551055.08" 0.01m
C*R*W 4 10.39m 0.27m 283.46™ 4584321.00™ 1018232.08™ 692312.41" 23.46ns
s
o 20 10.23 0.22 46.87 3582078.00 659139.70 222056.13 22.40
Total error
et 2 16.48 13.94 9.03 10.14 7.98 11.98 12.23
CV (%)
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ns, * and **: non-significant difference, significant difference at the level of five and one percent probability, respectively.
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Figure 1- A: comparison of the mean interaction effect of cultivar x row spacing and B: comparison of the
mean interaction effect of cultivar x weed management on the number of pods per plant (small letters, not in
italics: comparison of the mean cultivars (a) or weeding treatment (b) In the row spacing of 30 cm; small
italic letters: comparison of the mean of cultivars (a) or no weeding treatment (b) in the row spacing of 50
cm; capital letters: comparison of the mean of two row spacing of 30 and 50 cm (a) or comparison of the
mean of two weeding and no weeding treatments (b) are at each cultivar level)
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Figure 2- Comparison of the mean interaction effect of variety x row spacing on the number of grain in pods
(small letters, not in italics: comparison of the mean of cultivars at a row spacing of 30 cm; small italic

letters: comparison of the mean of cultivars at a row spacing of 50 cm; capital letters: comparison of the
mean in two row spacing of 30 and 50 cm in each cultivars level)
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Figure 3- A: Comparison of the mean interaction effect of variety x weed management and B: Comparison of
the mean interaction effect of row spacing x weed management on the 100 grain weight of faba bean (small
letters, not in italics: comparison of the mean of cultivars (a) or comparison of the mean row spacing (b) in
weeding conditions; small italic letters: comparison of the mean of cultivars (a) or comparison of the mean
row spacing (b) in weeding conditions; capital letters: comparison of the mean in weeding and no weeding
conditions at each level of cultivars (a) or row spacing (b)
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Figure 4- Comparison of seed yield of faba bean at a row spacing of 30 and 50 cm in two conditions: A:
weeding and B: no weeding (small letters, not in italics: comparison of the mean cultivars at a row spacing of
30 cm; small italic letters: comparison of the mean cultivars at the row spacing of 50 cm; capital letters:
comparison of the mean of two row spacing of 30 and 50 cm in each cultivar level). ** indicates a significant
difference between seed yield in two conditions of weeding and no weeding.
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Figure 5- a: comparison of interaction effect of cultivar x row spacing and b: comparison of interaction effect
of row spacing x weed management on faba bean biomass yield (small letters, not italics: comparison of the
mean cultivars at the 30 cm row spacing (a) or comparison of the mean of row spacing in weeding conditions
(b); small italic letters: comparison of the mean cultivars at the 50 cm row spacing (a) or comparison of the
mean of row spacing in no weeding conditions (b); capital letters: comparison of the mean of row spacing in
each cultivar level (a) or comparing the mean of weeding and no weeding conditions at each row spacing
level (b))
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Figure 6- harvest index of faba bean in weeding and no weeding conditions
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Figure 7- a: comparison of interaction effect of cultivar x row spacing and b: comparison of interaction effect

of row spacing x weed management on green pod yield of faba beans (small letters, not italics: comparison of
the mean of cultivars at 30 cm row spacing (a) and or comparison of the mean of row spacing in weeding

conditions (b); small italic letters: comparison of the mean of cultivars at 50 cm row spacing (a) and or

comparison of the mean of row spacing in no weeding conditions (b); capital letters: comparison of the mean

of row spacing in each cultivars (a) or the mean comparison of weeding and no weeding conditions in each
row spacing level (b))
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(a) and 50 (b) cm over time (P < 0.0001)
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