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Yield response of bean (Phaseolus vulgaris) cultivars in weed infested condition
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ABSTRACT

To evaluate the effects of planting density of bean cultivars competitive ability with weeds, a field
experiment was conducted as a split plot in a randomized complete block design with three replications in
Research Institute of Rasht, Iran, in 2017. Treatments included five cultivars of bean (Akhtar,
Derakhshan, Yaghout, Dorsa and Shokoufa) and three planting densities (15, 25 and 35 plant.m™ in
weedy conditions). Results showed that all evaluated characteristics were affected by cultivar, density or
interaction of two factors except plant height. Dorsa and Shokofa cultivars resulted in the highest and
lowest secondary branch number per plant and pod number per plant, respectively. The highest nod
number per plant was obtained from 25 and 35 plant.m of Yaghout cultivar and at 25 plants.m of Dorsa
cultivar. Also these cultivars showed the highest grain number per pod. Among all varieties, Derakhshan
produced the highest pod length and plant dry weight. Derakhshan and Dorsa cultivars had the highest
plant fresh weight at 15 and 25 plants.m™ densities. Maximum 100-grain weight was observed in the
Derakhshan cultivar. Among all cultivars, Yaghout (averaged on three densities) produced the highest
grain yields. Secondary branch number per plant and grain number per pod of bean cultivars were higher
in 25 and 35 than 15 plants.m? densitics. Among red and white cultivars, Derakhshan and Dorsa
represented the most competitive ability against weeds. In general, it seems that Yaghout and Dorsa were
the suitable red and white bean cultivars for planting in this region based on yield.
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Table 1. Variance analysis (mean squares) of the effect of crop density and genotype and weed-crop competition on bean
verieties characteristics *

(Source of Degree of . Secondary branch number Nod number per Pod number per Grain number Pod
.. Plant height
variation) freedom per plant plant plant per pod length
Replication 2 102.40" 2.40™ 1.70" 4.30" 0.50™ 1.60™
Cultivar 4 90.10"™ 7.01° 3.50" 3.70° 1.90™ 26.50™
Main error 8 61.40 2.50 2.50 1.30 0.40 3.10
Density 2 87.80"™ 9.40° 11.90™ 2.60™ 1.20" 0.10™
C“l“Virnyens‘ 8 75.00" 430m 4.90° 1.50% 0.20™ 270
Error 20 42.10 2.60 1.80 0.90 0.30 2.10
CvV 18.00 15.50 14.80 23.80 14.80 11.90
Plant fresh . Grain dry 100-grain . Harvest
weight Plant dry weight weight weight Grain yield index
Replication 2 0.00™ 0.00™ 0.02™ 101.90" 49.5m 7.01™
Cultivar 4 0.00™ 0.00™ 0.60™ 85.40™ 3721V 196.80"
Main error 8 0.00 0.00 0.01 11.10 58.4- 4.20
Density 2 0.00™ 0.00™ 0.10™ 7.70™ 530.9+* 53.60"
C““‘Virnye"S‘ 8 0.00° 0.00™ 0.10™ 410" 556.40° 13.50°
Error 20 0.00 0.00 0.01 4.90 50.7+ 4.20
CV 23.30 23.60 18.30 16.30 18.v+ 18.20
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20 15, 25 and 35 plant.m™ densities; Akhtar, Drakhshan, Yaghout, Dorsa, Shokufa in infested and weed free condition; * and * *:
significant at 0.05 and 0.01 of probability levels,respectively; ns: no significant difference
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Figurel. Effect of bean cultivars on secondary branch and pod numbers per plant, grain number per pod, pod length, plant
dry weight and 100-grain weight in Akhtar, Derakhshan, and Yaghout red-bean cultivars and Dorsa and Shokufa white-
bean cultivars

S 5k 52 S 53 08 AT Olas A9 )3 05 dlaxs
03 L o e; LYARY JI;-| E) ()JA;LLO @ ob}ﬂ
e sl (Gadile 4 eyl (SIS e (Sl

o A edalie Cilshe SIS sl

yY ‘)‘JL;L&A 4.7};. B °J§ Sl 2 43‘3.3 rS\JJ )S\
Jole 53 JuSen s b o o ol s
Bl e (O dsar) <38 J1E 8 oSl o3,



MY 3aglacile [l daw /(VE00) OLes 5 Loy,

Y

oz 03 Ak e plp Dl U LlE e 035w
Sl s jaglacde b Lyl fB)1 B,
334 Cad NS5, 8 A8 218 oogline kS
das kls o sl 5 Olisgs o3
O IS ke bt 4 Cod S aglacile
Ghanbari ef al., ) Lails 1) &4 55 OME slass
£4 5 V0 OYAT) Gl (SIS aman L2010
R S Sas Ol 5 (mepe 03 W
(& G0) sap L el s Shes sl 55 Shes
W5 L 5, oS sl 0L 55 (DSI083 5 el
33 SE Sl o S 3l g 55 O VYV

(Ghavidel et al., 2008) 54 I3, 45 fGJ‘ Rl

YL 4> &ild lass

SN 53 Wl sldad s (1S5 5 o el
93 e U Cod Cio ol bl g Sl pme
o Bl 53 (VJsar) S5 15 Ll
93 u.f;l.:.a 3 O s Ll YAY) Ly 5 ool
fkéj\.,u;ﬁ Ll 1y e s ails slaws Q_ij;:;:ﬁu(v})
OME s A YA W LB S 5l Olis s
S8 o3, 5l S dls sl (03 e S5k
el (Ll @3, 4 S JhalS Ao YE/TY)
Lol Ol Lys bbb pme sl ax S
() UK

22 & YO (SIS (OB n ab sl o 2l
53 S YY) jracile b i) Ll s 5o m e e
Yo (,S\JJ Lol pme sl a5 ils sk (e
LSl (B s Ll YEY) B S
G o3 W V0 WSIE s dls sles S
Sl WL S A sdalie (M js &Is YY)
S Ll me e 3 By YO SIS L Sl e

Sy e 03 W5 YO WSS Sl S Ao ys 1O/

YO WSI5 o3 ) € 55 o8 sl o i (L
BB S cils (6 5308 WD) e e )3 45y
23 S5 AR )3 Yo (.Slj Ll pme B
23 Wy YO S5 (dalsd) Leos o3, a4
3300305 g 3 oS BT R Sl e s
S ke ol me ssba oS (8 55 0 SV
Ve/AQ s 53 0 S A/0N) e e 55 455 YO (ST
3 (e 53 60 YO (SIS a4 S RS do )
L3 YVAL g0 53 0 S VY s 2 53 655210
et s (e e 53 85 V0 (SIS 4 S a8
Sols gme BV (LS od e glagsl s
g\jw&ﬁsp)s S50 S AO) LE sdalie
(¥ JS2) G acile 4 ooyl

Cob 5 S sy Aol Gy oIl s 5 b
Lo 3 Shes Gzl 5 o Shee 5 ot Jol>
s el alS (SISl S s 1S
cily Jlsa 1y o 5 ol shale 5 oS
.(Lone et al., 2009)

Wy 4> AE dlaws

Ll 350 5l sme a5 55> IVe sl 5 035 o5l
35 San 5SS (SIS I G de
s (VJsde) S5 13 o1 5 03, el
(g 5 e £/4Y) Ly o dy o B
53 SN WAV) Olast s Bl L (sols sme sl
Gy sl (G 5 O 1/E) DBl s (G
A By 5 (G s BN YAE) ol 055 51 i
sy (g 53 e YIYA ) LS 5l xis
() 58

oli bl (Salehi et al., 2008) o, Ken 5 Lo
L bas) €5 50 O slas gl 035 g5 a5 Lo S

W B 3lUad S5 sbas cdas o S8 U Cow



g 030 Jayl 5 s L) el 5 Shas &b

GME s ls sl oy i SgHsba (B S 13
533l o eSS 5 (B s ails Y/AY) S SRS
AL o..l.&ﬁu.ﬂ (&_‘BW DL 4\4‘.3 Y/T‘T’) Qu'?.-‘).) r:‘i‘)

.(Ghanbari Motlagh et al., 2011)

E
=
= 14
5
g 12 1
= 10
5
g8
'Q B
E 6
T4
o
g 2
wn
0
6‘5‘)
é@a
<
&

Grain number pod-1

(Y J52)
53 &l slaws &S w5158 (Phaseolus vulgaris)

soale 50l LU Cas (gols e Jsba (D

4 1 ab .
3.5 1 b
3
2.5 1
2 p
1.5 1
1 p
0.5 1

Anfested15 Lol GYE 13 dild Blual g digy 45 (€58 A8 L dlawi p j,acile 4 a3gT Lyl g 13 Lugl CldlS 15135 (31 -Y JSS
sancble 4 2390 Lyl g @ g0 i 53 Ligd digy YO o5, iInfested25 ¢ pile s 03981 bayl i g @90y 33 Wigd digy V0 o515
Gyl 4 0390 byl g da g0 pio 13 Lug) Aigy YO (ST, iInfested3s o
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Shokufa of white bean,, Infested15: 15 bean m planting density in weedy conditions, Infested25: 25 bean m™ planting

density in weedy conditions and Infested35: 35 bean m™ planting density in weedy conditions.
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Figure 3. Effect of bean cultivars and planting densities in weedy conditions on node number per plant, plant fresh and dry
weights, grain yield and harvest index. Cultivars included Akhtar, Derakhshan and Yaghout for red bean, Dorsa and

Shokufa of white bean,, Infested15: 15 bean m planting density in weedy conditions, Infested25: 25 bean m™ planting
density in weedy conditions and Infested35: 35 bean m? planting density in weedy conditions.
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Table 2. Variance analysis(mean squares) of the effect of crop cultivars and planting densities in weedy and weed-free
conditions on competition index *

(Source of variation) Df Competitive index
Replication 2 0.02™
Cultivar 4 2.60™
Main error 8 0.10™
Density 2 0.10™
CultivarxDensity 8 04"

Error 20 0.1+
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15, 25 and 35 plant.m of crop densities, Akhtar, Drakhshan, Yaghout, Dorsa, Shokufa in infested and weed free conditions; * and
* *: significant at 0.05 and 0.01 of probability levels , ns: non significant difference.
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Figure 4. Effect of bean cultivars and planting densities in weedy conditions on competition index. Infested15: 15 bean m
planting density in weedy conditions, Infested25: 25 bean m™ planting density in weedy conditions and Infested35: 35 bean
m planting density in weedy conditions.

SneSli o s s 3 Ly s 3 Shee
S o 53 A edalla S5lE L, Caluses
(Ader 5 303 51 08D L) ilisn Bl oS a0
Lyl b cod dls s See g 0 Ol Jdsw
L s Sslite Canle Sl Goadile 4 e
S Ky Jead b s aglbcds e
e e g a3 L) el aSo)sba sy
oS ax 0l Lsls LS |y ol cp 2 5 %S
S il gl el a5 LB a3 L) P e o
cile o o3l S5 m03 s Sl LB
SreS 5 e By Ol Ol S S e
Bl &S oy o pl g Slas s
G 28 glaasla sl [ Ly il )
el D B w1 g SVL el s
2 W V0 Sl oSIF s ehisa (el

O 0B dll;'— Lgba@.? Sy el sdl ‘_}.:Jacu_ ‘(C’ff'“

s 5 OBl o8y 5 BAe s Ails sl 1 s
2 G YO 5 Y0 (S5 s oy pB)l SSle s
R OLES 5y g ru)\ .,\,LthiﬂGf);A
035 A Lash Lols polantl s e |, M Jb
S e g o3, Ldaly ) 5 Olis s
O35 sHde o i S P N Yo 5\0 ¢l
eSS e S Js sy Ll 1 G5 5
03 o5 Sl ol 5 BSE cG)‘;ﬂJ&u
(aE)\ RV RBE I v ey o5y b L) ¢G)l O
SO S 035 et bl s o35 il )
o BSs s olis s (aléj\ Glados O3y Adg 4 e
0 al s Shas g Hldde 1 S 5 oo i S S
sacile a ol Ll a5 sl (slanS] 5 S0la
oo xSl ag bl e 5l mie sl 35 Gl
o 5 s 0 A VO SIS s Ly

L)'lj:“‘:":" LC)AJ:A L 4.7).5 Yo VS\JS BL QL:.;LJJ



(DAY joaslacile [5ls dows /080 0) OLKen 5 Loy i

o2 o) e Sl e, e Jb &S J s 3 SlE R amen 5 ol oS sk,
dbodo 055 5 5l o3y 3 ol e s 2 8L o plply g 2ie Goaglacils e gl
P RSN PNV BEC P VP PP walS ol ol by ol Gl el s e
e ol oS UM s Al slae y O b sty (G aS als 3 Slas am 53 5 35
By S Slio ple sl BSE Lol R

ssba &k B e B L) BN G D3 s

Oig « e 5 als sluws Sliw b 5l (gyls pme u'.’.l'%"d)ﬁfw
5 oSl serls @l s Shee @b (Sis

s laas a5 51 5 il o3, 51 it als sl Al e 5 508 5l el ) Bl IS sk
5 05y OE Jab i 4 Jjﬂ«;)u_éﬁ)\.ép Lg)lagz;u Syl W e; sldas 5 g CL&J)\
St o S o B3y s S Ko dielog 5 Sl ) e b A edalis
S olae ple b 1 aS s Jbos cpl sy
0341 4S1 5w o 3 350 OLE s 5 Bl
S G K 05y Sl el o ,ugﬁ,u@”gju;,\;u“;uw\ﬁ;tuﬁ,;
NS BUIREEP Mgy als sl xS
OLS ) 6585 5 055 oS B0 5 sl
Pl WSS i Oy e sl

Lol (s gad A5 BB 5 ails sliad o iy s

By el 5 s Ol Byl s L)

A A teS y p e (Sl el
Sl sy mpmyie 5> 65 V0 5 Y0 0S| 4 by e
oerla g als s Sae (OME s 4l slaws Cgr
wrli o3y o fded Oy D8G5 GBS
Slio Sl (28 LSS ) ddaly g s
s a3 Sl Wbl 5 b Kix 03

)‘ LCJAJ.:A BLl 4.7).3 Yo 9 Yo 6\.1&(.5‘)3 g:,q@)
S Sl mpte 53 S VO WSS

..«\JJ)J )b))}.ﬁ )‘.Lia
v.é);ﬁ).; L:.:jj LCMJJ D9 ‘)‘J b g:,‘.’b) u.,a;-u

&L-:j C)jﬁl.l (";) )lfas (Hle BL) Ols sluws Lf}\
&be

Ahlawat, I.P., Singh, S. and Saraf, C.S. 1981. It pays to control weeds in pulses. Indian Farm. 31: 11-13.
Ahmadzadeh Ghavidel, R. Asadi, G.A., Naseri Pour Yazdi, M.T., Ghorbani, R. and Khorramde, S. 2008.
Effect of plant density and manure application rate on yield and yield components of various common
bean (Phaseolus vulgaris L.) cultivars. Iranian J. Pulses Res. 9: 12-28.

Amini, R. Majnoon Hosseini, N. Rahimian Mashhadi, H. Mazaheri, D. and Alizadeh, H.M. 2008. The
effect of the competitive potency of red bean cultivars (Phaseolus vulgaris L.) with Amaranthus
retroflexus L. Iranian Field Crops Prod. 40: 121 131. (In Persian).

Amini, R. Pejgan, H. and Dabbagh Mohammadi Nasab, A. 2014a. Evaluating the competitive ability of
different common bean genotypes against the weeds. Iranian J. Field Crops Res. 12: 491-501. (In Persian)
Amini, R.; Alizadeh, H. and Yousefi, A. 2014b. Interference between red kidneybean (Phaseolus vulgaris
L.) cultivars and redroot pigweed (Amaranthus retroflexus L.). Europian J. Agron. 60: 13-21.
Anonymous, 2016. Agricultural Statistic, Ministry of Agriculture, 135 Pp.

Baghestani, M.A. and Zand, E. 2004. Investigated morphophysiological characteristics of affecting the
competitive power of wheat with weed pterygium (Goldbachia iaevigata L.) and wild oat (Avena fatua
L.) In Karaj Region. J. Plant Pests and Diss. 72: 91-111. (In Persian).

Baghestani, M.A., Lemieux, C. and Leroux, G. 2005. Early root and sho.ot competition between spring
cereal cultivars and wild mustard (Brassica kaber). Iranian J. Weed Sci. 1: 19- 40.



£ ...M;;I@\,;ﬁg;‘,u)l;;wéwg

Chikoy, M., Loux, M. and Logan, S.J. 2008. Effect of absorption and desorption of imazaquin and
imazethapyr on pH clays and humid acid. J. Environ. Qual. 210: 698-708.

Eshaghi, M. Rastgo, M., Pour Yousef, M. and Fotovvat, R. 2011. Effect of plant density and growth type
on yield, yield components and red bean weeds (Phaseolus vulgaris L.). Iranian J. Cereals Res. 2: 19-34.
(In Persian).

Ghanbari Motlagh, M., Rastgo, M., Pour Yousef, M., Saba, J. and Afsahi, K. 2011. Effect of planting date
and weed interference on yield and yield components of red beans cultivars (Phaseolus vulgaris L.) with
different growth. Iranian J. Cereals Res. 2: 1-20.

Ghanbari, A., Rastgo, M., Pour Yousef, M., Afsahi, K. and Saba, J. 2010. Competitive evaluation of bean
(Phaseolus vulgaris L.) varieties with weeds in different planting dates. M.Sc. Thesis. University of
Zanjan. (In Persian).

Isik, M., Tekeoglu, M., Onceler, Z. and Cakir, S. 1997. The effect of plant population density on dry bean
(Phaseolus vulgaris L.). Anatolia Agriculture Research Institute. 14: 64-74.

Lone, B.A., Hasan, B., Singh, A., Haq, S.A. and Sofi, N.R. 2009. Effects of seed rate, row spacing and
fertility levels on yield attributes and yield of soybean under temperate conditions. ARPN J. Agric. Biol.
Sci. 4: 19-25.

Majnoon Hosseini, N. 2008. Agriculture and Phaseolus vulgaris Production. Tehran University Jihad.
Fourth edition. (In Persian).

Majnoun Hosseini, N. 1993. Beans in Iran. University of Tehran Jihad. 240 Pp.

Malik, V.S., Swanton, C.J. and Michaels, T.E. 1993. Interference of white bean (Phaseolus vulgaris)
cultivars, row spacing and seeding density with annual weeds. Weed Sci. 41: 62-68.

Mirshekari, B., Javanshir, A. and Kazemi Arbat, H. 2010. Interference of redroot pigweed (Amaranthus
retroflexus) in green bean (Phaseolus vulgaris). Weed Biol. Manag. 10: 120-125.

Mousavi, S.K., Zand, A., and Baghestani, M.A. 2005. Effect of planting density on interference between
beans (Phaseolus vulgaris L.) and weeds. Plant Pests Dis. 73: 79-92. (In Persian).

Olsen, J.M., Griepentrog, H.-W., Nielsen, J. and Weiner, J. 2012. How important are crop spatial pattern
and density for weed suppression by spring wheat? Weed Sci. 60: 501-509.

Omafra. 2006. Guide to weed control, Publication 75. Ontario Ministry oF Agriculture, Food and Rural
Affaire, Toronto, ON, 95-101 Pp.

Parsa, M. and Bagheri, A.R. 1999. Phaseolus vulgaris L, Mashhad University Jihad. 552 Pp. (In Persian)
Pynenburg, G.M. 2011. The interaction of annual weed and white mold management systems for dry bean
production in Canada. Canadian J. Plant Sci. 91: 587-598.

Sadeghipour, A. Ghafari khaligh, H. and Monem, R. 2004. The effect of plant density on red bean
(Phaseolus vulgaris L.) limited growth and unlimited growth cultivars yield and component yield. J.
Agron. Sci. Res. 149-159 Pp. (In Persian).

Salehi, M. Akbari, R. and Khorshidi Benam, M. 2008. A study on response of yield and seed yield
components of red bean (Phaseolus vulgaris L.) genotypes to delay in planting in Miyaneh region. J.
Water Soil Sci. 12: 105-115.

Solorzano, V.E. 1983. Periodo critico de competencia entre malezasy frijol de riego en Pabellon,
Agricultural Science Fitotecnia. 5: 75-89.

Soltani, N., Nurse, R.E., Van Eerd, L.L., Vyn, R.J., Shropshire, C. and Sikkema, P.K. 2010. Weed
control, environmental impact and profitability with trifluralin plus reduced doses of imazethapyr in dry
bean. Crop Prot. 29: 364-368.

Troeh, Z.I1. and Loynachan, T.E. 2003. Endo mycorrhozal fungal survival in continuous corn, soybean
and fallow. Agron. J. 95: 224-230.

Tuarira, M. and Moses, M. 2014. Effects of plant density and planting arrangement in green bean seed
production. J. Glob. Innov. Agric. Soc. Sci. 2: 152-157.

Wahab, M., Dabbs, D. and Baker, R.J. 1986. Effect of planting density and design on pod yield of bush
snap bean (Phaseolus vulgaris L.). Canadian J. Plant Sci. 66: 669-675.



