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Table 1- Variance analysis (mean square) of yield and components of seed yield, biomass yield and green pod yield of faba bean

Ol s ao DT? W o B vl B o il slaws als 2 0 s BME 0 Slae 035y 8 ,Slos &l o, Slos Cils p sl
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 (%)

Doy S g iy Jleiml zolaw (o lo ge BT g jlo jixe WIS 0g2g pie (ol iy ik g 5 NS
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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S L3, sl jo Lol sl alS Sol 4y g pae Loyl 1l 0 L 08, 40 agy ;0 D olaws awlllas ol 4o
s e o wils slawy (Bl 5l ais sdmlive aig ;o e Slawd Ll Sl famg pas g g Ll i 90 s (510 Sxe
poe byl b o asls o, Slee alS g8l olos jo aS cul by (8 S5 )18 550 slacale Cy paw 130 cou
JB b an oy pae Ll 8 50 wlsas (55 (o 990 pB)] (oeled 10 K00 Bib 1l ssalin LB oz
il g pace Ll 5o S8l o5yl s ails o Shae 2alS s wlsicse (! 45 S5 s Ll 5l Siml kxS
el U g Lo i Scale 5loolarul a5 wis,S is,l55 50 (Ghanbaribirgani et al., 2013) | SKea 5 S 50 (5,58
5 slegs eeian Sybgn 5 (sl S pue Ll b alie 5 aoy A b 38, o Shae il el (g
2 ey sl o 1 BL ails o Sles 5 0055y 0,5 o i (Boali and Saeedipour, 2017) g sowew
30,51 oty 550 slochle lams SIS U 5 s o Ll b aylis
5 USD) ab oanlic b 5 Laz o1 b s 5o cips,y alols 50 a9 5,0 (slocale 85 5 iy
0P Fomb Js Wlgi oo g9d50 (al09d oo guime )l Lo b dslie )5 (6 Fhind canS U, Bl ol gl
L5, sS4 S el o o ol (F U F US5) ail LBz 08, 55 s M 5,8Los 5 0053 Cany cils 3,SLos
SFYL o B 5 0353y ; alls 0 )Shos 5 (A JS2) 08 550 slacale a3 (59 (RalS Cacly ign 5 <5 2 eyoLs
e sloile S5 (35 5 o155 g yshe G 5 (sSrb 5V B USE) itals LBz 5 b plEl b aglia 5o 35
JSC8) ol azily 2alS s 4y pl) oolod o jre il 0 iy, alols b anglio 5 e oilo Yo iys, alols o
alold b anglae ;o yie gilo Yo cayo; alold (o MBL plB)1 1o oogicany ) o Slae iol38l 51 L3b Ylim! 9590 () (A
9 035Elad sy oo IS dy pSclie o Ul Vo oS5 i et 4 (0 OJSE) wdbioo yio Hle B0 o,
UalS Gaia e slacale Cores MBL ST aul8l b as wis S L 5 (Dabaghzadeh et al., 2016) ), Ken
5 5 T e byl S ] syt e b o 0l 65 sy sllas o515 S s 4y o0

\W¥


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

[ Downloaded from arpe.gonbad.ac.ir on 2026-02-16 ]

[ DOI: 10.22034/arpe.9.17.122 |

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

Gloplas (555 a5 aus,y o Ll & (Yucel, 2013) wb zol58l 50 slacale b ely; ol cols, &yu8 « olS S
(Board et al., 1992) asl ;5 cél,o ol alawly 4 o515 £l);

(ol Sk lie & o aloz ol 51 a5 0l (Ko ilies olge 4y ogllas o515 il ( IS 5k &
oy Jeesily Gilises a3,1 55 (Olle, 2018) o5 o,Lsl 5,0 slacale Cumen 5 ceilS gl ol g9 S slo S5s
Anderson et al., ) s,ls ca S e nd i (6515) css ) alols Sl jo aslis adgi cud b g (W glas ) Jsbo
5 sladile JuS cus e el o el olS oS5 il alauly 4 5 slacale ST nals (2004
sl g,y il aalys o ol La i Sdale Brae ials o5lul ol (Avola et al., 2008) 55l co gao
Lo Coadls &y sl sl 5 g (e Glac g Bran Galidl tel o Cqz T 5150 gladdle S ol
sy o 5 Ay g llas otz wigd e (e 5 e Sl 4 (alerd Sl Gal S9i Bayb 5
Gl ails o yo 1) lo iScale 45 Cuglie 030y j5, o zScale 5l polae ool Ko 8L 51 (Mohamadi, 2013)
=5 slaiis, a5 a> ,» (Gherekhloo et al., 2016) el aslail Jlas a1y ely; S game Sl adgs oS
Sleslawl Gae aily 0,90 S jo Ll caiiws jloy95 0 o iScale 8 )5 4 Cod 5568 SIS 5150 slacale J oS
=<y oL eogicuns 5 Lialyl .Johnson and Hoverstad, 2002) oo o iScale G pae ialS cely Silgs o oy
E3-o30 ol (Brodrick et al., 2012) s oo o 7, zhaw axly 0 aigy olaws iyl alawly 4 o5 slacays, alols |0
Molin et ) s o 5,0 slacale 0 sl ame @lio 53,5 dgame b 5l oly; olS B, ol il 33l excly
.l., 2006

S Slas casls o ) Sloe iloas (59 30 stzs8 BB L8l el 5,0 slacale JuS as ols lias gudo ) gl

CilS slacass ) aols jmals a5 wis je .0l ML alire pl)] o juw OME © Slae 5 by p ezl 0ogi G
3 05155 28U el Jae ol Ll (atlis g5 BB 5 S, 51 52 13 s st ol 2 (o515 el
SiS 39 9 S selS A a g Lol (=S o5 1,5) YL (o) alolb b aslas jo 50 slacale Sl 59
Sl =y Bl e plgie @ (g oo Syl 5T ABL (o515 Rl cllS slacas, alold falS' L i slacile
SealS 5o,k sl cass, alold palS wgdleas oS colaiwl b wScale Brae alS g 5,0 glacale Cosex alS
o g LB > 31 ail Jaw 0 SLe 00 STL 4 (699,5 ,d ojll Lrals jo Wiy oo 5,0 slaile Conex
& s ] 50 ladile jga> g0l 5l g dian ol g &S dige a1 L aslio jo 5 cas slrosiS s,
0, Slos g 03giCny ) dils & ) Slas 3l Calizes Loyl 1 jo lolss g &8y a1 IS ebbay oS oo o)lg plB,1 ol 0oy &

|

&L
Abdin O.A., Zhou X.M., Cloutier D., Coulman D., Faris C.M., Smith D.L. 2000. Cover crop and

inter row tillage for weed control in short season maize (Zea mays). European Journal of
Agronomy, 12: 93-102.

Yo


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

[ Downloaded from arpe.gonbad.ac.ir on 2026-02-16 ]

[ DOI: 10.22034/arpe.9.17.122 |

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

Anderson W.K., Sharma D.L., Shackley B.L., D’ Antuono M.F. 2004. Rainfall, sowing time, soil
type, and cultivar influence optimum plant population for wheat in Western Australia.
Australian Journal of Agricultural Research, 55: 921-930.

Avola G., Tuttobene R., Gresta F., Abbate V. 2008. Weed control strategies for grain legumes, 28:
389-395.

Basirimajd M. 2015. Investigating the competitive ability of several varieties of potato (Solanum
tuberosum L.) with weeds. M.Sc. Thesis of Agronomy, Boalisina University of Hamedan.

Bednarz C.W., Shurley W.D., Anthony W.S., Nichols R.L. 2015. Yield, quality, and profitability of
cotton produced at varying plant densities. Agronomy Journal, 97: 235-240.

Boali Z., Saeedipour S. 2017. Efficacy evaluation of some herbicides for weed management and
yield attributes in broad bean (Vicia faba). Iranian Journal of Pulses Research, 8 (2): 205-2014.

Board J.E., Kamal M., Harville B.G. 1992. Temporal importance of greater light interception to
increased yield in narrow-row soybean. Agronomy Journal, 84: 575-579.

Brodrick R., Bange, M.P., Milroy S.P., Hammer G.L. 2012. Physiological determinants of high
yielding ultra-narrow row cotton: Biomass accumulation and partitioning. Field Crops
Research, 134: 122-129.

Dabaghzadeh M., Fathi Gh., Bakhshandeh A., Almi-Said Kh. 2016. The Effect of Weeds
Interference Time and Plant Density on Weeds Control and Broad Bean (Vicia faba L.) Yield.
Iranian Journal of Field Crops Research, 14(2): 215-225.

Daramola O.S., Adeyemi O.R., Adigun J.A., Adejuygbe C. 2020. Influence of row spacing and
weed control methods on weed population dynamics in soybean (Glycine max L.). International
Journal of Pest Management, 66 (4): 289-297.

Das, S.K. 2016. Chemical weed management in pea (Pisum sativum L.). Journal of Crop and
Weed, 12: 110-115.

Ghanbaribirgani D., Sekhavat R., Asroush S., Shimi P. 2004. Evaluation of the effects of herbicide
treatments and plant population on weed density and yield of broad bean. Iranian Journal of
Field Crop Science, 5(4): 315-327.

Gherekhloo J., Oveisi M., Zand E., De Prado R. 2016. A review of herbicide resistance in Iran.
Weed Science, 64: 551-561.

Heap, I. 2023. The International Survey of Herbicide Resistant Weeds. Online. Internet.
Wednesday, August 4, Available at www.weedscience.org.

Johnson G.A., Hoverstad T.R. 2002. Effect of row spacing and herbicide application timing on
weed control and grain yield in corn. Weed Technology, 16: 548-553.

Jozarian Z., Alireza Yadavi, A., Movahedi Dehnavi M., Maghsodi E. 2014. Effect of row spacing
and plant density on yield quality and quantity of soybean under weed competition. Journal of
Agroecology, 6 (4): 848-857.

Karami Nejad M.R., Ghanbari Birgani D., Sekhavat R., Ghanbari Birgani S. 2018. Evaluation of
the effects of different herbicides on weeds and seed yield of broadbean, Vicia faba. Pesticides
in Plant Protection Sciences, 6 (2): 96-111.

Kavurmaci Z., Karadavut U., Kokten K., Bakoglu A. 2010. Determining critical period of weed-
crop competition in faba bean (Vicia faba). International Journal of Agricultural and Biological,
12: 318-320.

Khan S. H., Anwar S., Kuai J., Noman A., Shahid M., Din M., Ali A., Zhou G. 2018. Alteration in
yield and oil quality traits of winter rapeseed by lodging at different planting density and
nitrogen rates. Scientific Reports, 1-13.

Mohammadi G.R. 2013. Alternative weed control methods: A review. Weed and Pest Control-
Conventional and New Challenges. http://dx.doi.org/10.5772/54164.

\YF


https://www.tandfonline.com/author/Adejuyigbe%2C+Christopher+Olu
http://www.weedscience.org/
http://dx.doi.org/10.5772/54164
http://dx.doi.org/10.22034/arpe.9.17.122
https://arpe.gonbad.ac.ir/article-1-456-en.html

[ Downloaded from arpe.gonbad.ac.ir on 2026-02-16 ]

[ DOI: 10.22034/arpe.9.17.122 |

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

Molin W.T., Boykin D., Hugie J.A., Ratnayaka H.H., Tracy M. 2006. Spurred anoda (Anoda
cristata) interference in wide row and ultra-narrow row Cotton. Weed Science. 54: 651-657.
Munakamwe Z., McKenzie B.A. and Hill G.D. 2013. Low Input Weed Management in Field Peas.

The Open Agriculture Journal, 7: 53-64.

Ni H., Moody K., Robles R.P., Paller J.C., Lales J.S. 2004. Oryza sativa plant traits conferring
competitive ability against weeds. Weed Science, 48: 200-204.

Olle, M. 2018. Suitable Sowing Rate for Peas and Beans. A Review. JOJ Horticulture and
Arboriculture, 1: 555555.

Parsa M., Bagheri A. 2008. Poules. Jahad Daneshgahi Press, 236p.

Rich A.M., Renner K.A. 2007. Row spacing and seeding rate effects on eastern black nightshade
(Solanum ptycanthum) and Soybean. Weed Technology, 21 (1): 124-130.

Sabaghpour S.H. 1995. Investigating the effect of plant density on the yield of Barkat beans. Seed
and Plant Journal, 12 (4): 9-13.

Sharifi P., Niknami F., Sadeghi, S. 2016. Effect of plant density and planting date on yield and
yield components of faba bean. Journal of Agronomy and Plant Breeding, 12 (1): 83-95.
Swanton C.J. and Murphy S.D. 2006. Weed science beyond the weeds: The role of integrated
weed management in agro ecosystem health. Weed Science, 44: 437-445.

Taheri A., Alikhani Z., Taheri A. 2013. Investigating the use of trifluralin and pendimethalin
herbicides on weed control and mung bean yield in Shushtar climate. The 5th National Pules
Conference, Karaj, Iran.

Van Acker R.C., Oree R. 2004. Wild oat (Avenafatua L.) and wild mustard (Brassica kaber)
wheller interference in canola (Brassica napus). Weed Science, 39: 210-221.

Yucel D.O. 2013. Impact of Plant Density on yield and yield components of pea (Pisum sativum
ssp. sativum L.) cultivars. ARPN Journal of Agricultural and Biological Science, 8: 169-174.

WYY


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

