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Evaluating the competitive ability of faba bean-mahta variety in different density of
black bindweed (Polygonum convolvulus)

Foerd anbl T 5 el 3 (536 b 3T g 8 el T O S w e

°

o

SLS sl 7 b Dygod hlodT iy S S Lile b JSIW Lulyd 50 Ligo oy Ml (0B Db )y setiied;
Tl 1gee1Ee) (lh) Jlo 30 O F b @le 9 (S39Ls pole olUIS  Jladad 4cyi0 38 51 ;T 4w b Solad kol
WO R0 g0 IO g £0 9T (Yo 10 )+ 0 ho zalaw 18 Ry 5 d Lale LAlSe (STl (w2 9390 S slew LA
39wl by bl . T ot 3 AW Ao g0 30 Wb g U Cilise SladY 50 &F g KiS 039 T 9 S gk
3959 S 4 Wiigs Jw (Z9 5 wll p.Cdl ol s e <0 4 Bl 4510 & Slos b ale o5 1§ gl 8l b o5
Ol 210 picmed (S8 Adles sl ao 0 YY) Of e 4 MBl «Cis 410 & hos (s 30 Lale digy o9
Cliseo SBAY 18 &F g KiS O)9 Dk ow) g ey WBIe Ao )3 VYY) 4 YL STl 50 5, Lale w3 b
3 y0%0 yioiile Te—e Y 50 &F g oddaw odes ) B Lile Aoy dw b 15 9 Bl Sl slo 50 45 09y OT 3 Sl (26l
SHYL Y 1015355 ST 1 (S35 90 U dg0d W ML (g 0 Lile il (S5 b 515 Ll o8 50 Ll (099
9 o BE O hoe (61 sk (SOLAB diliwT s ly adlllas ol 33 .l 35 ein (Hrewile Ao 31 i) Lhdgy g6
TRy 598 Cale (YL Dl Oly domd el fod daolome @3 g0 g 90 digy < /YYE 9 +/0)) i § d XiS 418 & Shos
3 3900 0 35 T 31 o3liisl Bud b ligo o8-l CudlS” o 1381 4Ty 4 4295 b .Abl o0 (Lgo 18 3) B S how
e cpl S g S 30 (S99 Aol Sl LIV (Al 0 Jaab 0 > 3959 LT (Slwly 5O HedS Suiw! Sl
B3 Pl

c 9 J g eSS 0939 @398 (ST (Solaidl O s diliw 1 gunls” Sslals”

VEYNVAE L s VBTN Y IS8l 53 6
.gﬂﬁl@L?Jf‘otfjf@,bGu,@,,wc}ba&umuwwu‘.\;Jl o8 (ggmtils 5 5 4 =Y 5 Y O
.g\ﬁt‘otfjf‘oufou\&:bcu,sjj,usu:;fT};,u:j,a;f—f

Email: Siahmarguee@gau.ac.ir J s et 5 =

Yv


mailto:Siahmarguee@gau.ac.ir

e M ) g il il (STl 5 33 Ligo o8 - Bl By 955 23

O R e g P T R LI
(hey o ol bl (gl e oy (S
Sheikh and Feiz, ) sse5 o,lal 3,8 Kl S,
sler ollia 8 5 olysls sl gl 5,8 (2019
s ke 8 cul O 3l S 0kdE okl (g5)sleS
5SS &ysea (Polygonum: convolvulus) aweSons
okeT 53 L aleor Sle sl DY guames 53 015558 sla 2l
AL i Polygonaceae osl sl 4 late 45 oS -l .ol
— o ) 5 e S PG 503 0 gV 5 Olomy cdlecS
o) (Hume et al.,, 1983) 55 & o 55 5d 6o b 5l 5 48
LOT ol A8y mle 215 olS o 555 & Oy b 5o Cale
LS gn srln S 3 1) Y g Sl p ol 3 50
5 ¢ds S slel L (Forsberg and Best KF, 1964)
s e oG Ol gea olS oyt (Holmet al., 1991) of s
035 ¢ Ao Olgz 5538 FY 53 (oly5 Jsamen Yo 53 ogr Sl
Odero et al., ) wwoys #F b &Y w3 0T Oyl
Friesen and Shebeski, ) 45,5 Y0 G 10 (..uf 5 (2010
sl oz 5,8 (1960

S5 Sl yas a5 L o155 0LalS o
S slacale b golite Sy Uy cCilkie S5,
lijj_»dualsdszg_xuMuﬁa\,\,ar.ﬁ&;}!..\_;)\;
Sy Ul b eyl iS5~ Yl Gl (655518 2 4S5
Mohammaddoost Chamanabad et al.,) <.l YU
QLAL:fJ:suCG)\@G)o\j:ww,wjj”aljl.(ZOﬁ
S 3 8 a e S &S ) o sasa 2
CPRRTpES

O 03 (B 65 oS S Jalge Olsies 35 ol ye
ST Js s ol s ld ja slacile 5 o) RNky
oo ol 53 lizes Dlallle 5055 caga Sl Jals 8 Cale
Foroghi et) o1, 5 $55 Jle Ol o .Cosl ol ploxl
EBREPTUNEIPIFHE s Sles & azals bl @l., 2015
(Xanthium strumarium) &5 oS5 &) 31 L s Calies
(HlaasLz) O f rj)Jlagdﬁljl,;;eli Sl (gyls gme ) sba
230 015555 1 (5 S Sl 1 (656S5) WS 50 4 S
A o K 3 Shee I iy als 5 Shee cpmes
ab S ily S o pelsly e e 23 815 G5 b G,
OUsl o5 53 5o e ol 3555 b1y 3 Sas Sl O e
e e Sle 00 s FO D Casy ol s (lsasla)

YA

doNdo

o 3 5 BB S 3 5 e S Lol J s

5 O3 LS dm g el s e JSK5 1 0L T 5 b
LS ST Elhe Cussdoe 5 O3p bl Cde 4 L
S ol (25 SV pame Bl 550l 3 s L0
2ils 1y &3 5 b Gl Y s b 4 Kol Sl
S lin 81, &S5 Ll Sl 55 (650 5 el Sl ksl
Calisea bl 53 ML olS i8S arm s coda ol 4 olaus
o S 5 03 lie B 6 Olgiea & Bl 5508
3 pde 3 eoll (S Wl 0 DL T 5 b cpls 12
(Sheikh et al., 2023) Wl skl 55287 5 b Crio slzil
Dol 555 VL oy S Glo s rals L L

oty oz 1 gilies olie 055 115 (S5 8 4T (Glant
o S Ol Llg e S5 5 e (AT (e oS
Smitetal.,) s oslizul b glodns &G o 1 53 w5 ol
OB o gast 3 (glos 28 Sl s mes 4.(2021
Kopmels ) ol a8 8 plowil 288 (slacr g o 53 Sl
& .(etal., 2020; Cho et al., 2019; Smit et al., 2021
S OsSE ods ol o8 ML ki pl5)) pulul SNSCe
(3555 o3lial 01l 5558 )3 sab 4l 55 oS ) c b
Olgea bl Cwl OT &l oS5 55 YU 56 s
b 5T b oSS S 3o b Sl em 5T slaedislajl
R e Gl 5 T WT ¢y 5 Jio onen slog 5T
Woyengo and Nyachot, 2012; Cho et) &5 - (in
o) 35S 01 Ky s ¢SS LAYAY JL s Ll ¢(al., 2019
058 Stls p BB 5 5U6ST 055 sl Olsiea "age o5)" by
@354 03,5 Loy spb 5 pls 40 3 ealizal Coua Ly YL
49 IS ok 5 JE a5 POl Olide dee s Ol
Sroteln b 35 e ey el 03 8 e 015558
Sla)ls oy V0 B Olg or dpmamn 2l 5 Rl B 5 oo
.(Sheikh et al., 2023) sls a5 1) &3 415 5 b g oS
2 3 Sles okalS bl e S Sp sbacals

Sal weo e s Wb aler I Calbee 21,5 DY guams
S slaale IS s Giae iy o8 S Olsea 1, ML
035 la sl 32 glacide blis 53 olE oyl bl cdiulis o
2L cblale J51w 5 abs S 2al8 oS g sou a0
Kavurmaci et) cul sius 8 5,57 5 doys $8 o guames
BYSAEET HE Gl op scde S .(al.,2010



P ) oslad 11 > 38 il oy dxe

S50 3 el O () m ol b bkt (g9 5wt
e A3 8 S VP /AN b 3 el )Y s,
Al oslitul 4l (glas S (STl BT woasm 5 L s ML CiSTL

b e 5 (550US Slades S e 5l AueSany 5o
b L5l 51 ey L L Ol 5 L S g Okl Ol
S a YL CaSYL ST 5Ly Al O sod anle
LSy S5 Sldas sllan O G 1 Olabsl 1 o
dlesl i 5,50 slaeST5 5 bl (S0 Sl b o o o
a3 e i Glacile (i) fuab Jsb s s S
3 5 oy e ) s Sy

S50 Dl gt el S (313 40 g ) Satesy
S5 5 e S3lews it 33 4 DS Lzl UL 5 Shes
Sl 53 Shoe 4 805 S 5 (0 ST (S15 2 50 4 Connd
Sl m Saa A em S 615 pd s i enls olansl s Shes
3 50 VPFAOFAFFANY AL) a0 0 5 L Ol o
MWLy &5 g e 1l jo 2 53 )l (gl o3 8 S oo (CilS
035 3 &5 b (gl (SN g 5 o5 ks
35 ands o (s AL QUi oy ST e
Gl sla0S15 L s Il s 3Bl iy o
Sy oaw 5L AUE Loy 00 L Oljer ueSony
Voo el 4 eddlllsy glads ldml LA (603 pa ges
oot aand a3 &5y oS 03y e (S oSl
Codom 3l 55 by s (slgml 55 s (g, eIl 48 T
R R R N R e e
KislojT 4y 3 Shee liml 5 5,Shes s 5l 5 Sdls
s iz
Wools 6T

J.u)'\oujGlaﬁ)m{Cw)\gbﬁfsuubu;;mg\j
Je 1 it 035 @l (0 daly) 5,s8 6 byl 4
Je 51 8w sl Gl s (F dal) sy saSm
13,5 oslizal (F dlaily) ¢S i (s 5aSKm
RIPUHR

Y — Hmax

om0

B+ 4 Oy b Oloj Xo e 51 s 555 X ol s =T

Mb@ﬂ)l&aqﬂb}i}ﬁ)}f‘bw)s

A\

w5 4 (SlaeK) B o5, il s FA/FA 5 FIAY PV
5 Ssbs 35 3551 5 do s OV/EF 5 OF/F FA/PA Uslas
eop b sk s 55 (Rezvani et al.,2013) of,Kes
35Sk, (Sinapis arvensis) isys Js &= 26, ol
OT 51 S Ol glaal ¢z ls C"f o6l > Shes (515!
e PO A Sl s Js 2 (S RIPIL S 5
5 Al et Cale o) 3 Shee gl 5 4l 5 Shas
5l D3k RIP g JB sba Sy do S el
bl 4 gladles 55 55 (Sarabi et al., 2010) of,Ken
(Chenopodium album)e jacle O e i Ol LT
o5 glals )3 Sidnid 5 S s S
el gl o Wisls DL disstls p VAF Ll S s
5 S Okb e b D)3 oS osle Hlie 5 5 b
b oo Al 0 Faeke (ST 13

S Canl 4 a5 b g ok 05 35l 4 a5 L
lacile 5105 4 18Ty 55 bige o35 K55S| Sls st
23 o5y Gl By Do e O adlas ol 5 oa
Wl s b Sy 5 p Cale Calitee (laS 15

by w9y 93Mg0

Oliw g H3 VP VFY el dle s ol Jrags
AVl S a,L Sl 5 Kke b 0SSl s IR
5318 Bl dr Ve VL glos SUle g duels 5 e e #0V
WVl gles o SSbe 5 b5 pelaw I e Y gl oman
Sed ai33AD 5 a3 ¥ LUl o6 5351 S sl am o

A plowil 85 i3 YV 5 a3 OF Ul o b
aw b Bslas J»lf L;Ladfjl{ Cjb Sy sots andllas ol
SepS1 5 gt Jols (i lajT la s .28 8 &y 5SS
FO 5T Y 0N DX as Jols dueSony o Cale Calzbes
G510 b 0S5 L bge @8, DL b I 55 e e 53 45
Sl ool 5 e ileesle] Sllas g me e o
Pt R N N N g &aT)lfpvshz) Jslkze
G in Sl ¥ Gos b as )50 ST LT mls s plasil (o0
el ¢ JT o5le Lz 3 V¥D (glyls as 50 STl oS 51y Ol
Faf laiT O S jaslal g o) oy (Fhow 3L 5 VIO
8 553 g oS 55yl ST ol 5 b S a2
b e 5 (6555l Dl S e 5l bge o ,-L 5yl
(5 oS 58 S5 S B L 5 A s OldS Ol



e N 3B il Cilike (GBS 38 Ligo o8 3-8 By yud b3

o

sles 1 Jool ades sl ualyb 55 A 1 ‘(,\&M;rf,x;
b (Cousense, 1985) 5 Shes _zals”

3Lzl b La )15 g3 oty 5 (Sl g e claosls Lot 4 55
A pl] Excel , SAS Sigma plot sl 5

o g @b

(Ligo v5) 8L S5 51 O i
Loyl 8 s i) 0y 55 Jsb 3 WL gl Sl s ) IS )
o 030> L ducSony e Calibue gla@ ST 5 L JI
:ﬁvf)l:w..L&Je»:é!-\:{l):)\él{CL&TJIU:J}\QU:A.\;M\
S oS o ol A8 03931 0T Sty gyl L
ol VWA dals jlas 53 DBl plisy1 S T wk el 251
ML Ll e yn e 53 6 Yo U 58 Cale oS5 I3 L o s
S 5L 0S5 5 Wty ia 5L VFY 4 2131
FO (S5 556 S0 S35 35 4 2alS g, Yl ¢ Lis
L5 slacile ol sy o B 4y oSl VWY 4 05
— o 0T Cands Sl b s iy adsl ol e 5o o155 0LE
4 psbsn ol S 338 25 elS pliny) Bl el Wi
Slasaly 5l 5 035 odany H5 CakS 5 CueS o ek e
oS P51 1alS Ol (9335 0 4 S 5 53 ol 51 5 8
4 Yt 5 slacale VL slagST 3 L a1 o)
o 53 3 MWob Gy S5y g Sy S ale DS ol
ML Ly 2alS oled 53 555 dbor Sl e 4y (o i 2alS
et al.,2010) o, 5 SloyslS el ol b 53 L
Culiy Sl e 0593 el o 2 4 3 55 anlllas 55 (Kavurmaci
L4y el Sl g sl ML s e slalale

WL S ey B sbe a slacide (ST 3

oeomp4qOe
e
o

Height (Cm)

Day after planting of faba bean
Caliee S0 S5 L 15 Lol 5 5 lga (3,36 gl Sl ks =) IS8
LSy 52 e

Figure 1- Changes in the height of bean-number Mahta
in the conditions of interference with different densities
of black bindweed
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Table 1- The coefficients of the sigmoid model fitted to the data of changes in the height of beans during the growth
period in the conditions of interference with different densities of black bindweed

(prre» a5 S15

2
Weed density (plant. m-2) Hinax (M) Xso (day) b R
0 118.84(5.62) 129.98(2.39) 18.16(2.66) 0.99
3 123.20(10.29) 132.64(4.12) 19.73(4.24) 0.99
5 126.77(9.58) 136.86(3.50) 20.10(3.46) 0.99
10 145 62(12.55) 147.53(3.48) 17.43(2.73) 0.99
15 142.45(8.26) 141.70(2.25) 17.46(2.36) 0.99
20 146.67(5.59) 140.93(1.62) 19.02(1.57) 0.99
30 137.49(8.22) 137.46(1.74) 12.00(3.11) 0.99
45 132.23(8.36) 137.64(1.84) 12.39(3.24) 0.99
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Hmax: maximum of height in end of season, b: coefficient of equation, Xso: time required for 50% maximum of height
(day after planting) Numbers in parentheses are the standard error of the mean.
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Figure 2- Changes in the surface area of bean leaves in

the conditions of interference with different densities of
black bindweed
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Table 2- The coefficients of the model fitted to the data of changes in the leaf surface of broad bean during the growth
period in the conditions of interference with different densities of the black bindweed

( e )3 & o) |3

Crie 0> E5) oS\ 2

Weed density (plant. m2) b Xso (day) b LAlno R
0 0.10(0.006) 151.20(0.55) 168.14(7.477) 457  0.9¢
3 0.09(0.01) 150.84(1.25) 186.33(18.9) 438 0.9¢
5 0.08(0.01) 149.62(1.50) 193.72(23.7) 4.02 0.9¢
10 0.09(0.01) 153.27(1.79) 133.33(18.7) 3.24 0.9¢
15 0.08(0.03) 153.56(3.42) 144.31(39.8) 3.06 0.91
20 0.09(0.02) 155.51(2.57) 121.53(23.4) 2.74 0.9z
30 0.08(0.01) 156.27(2.37) 130.47(22.7) 263 0.97
45 0.09(0.02) 155.09(2.64) 119.35(24.0) 2.62 0.9
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LAImax: maximum of LAI in growing season, b: coefficient of equation, Xso: time required for 50% maximum of LAI
(day after planting). Numbers in parentheses are the standard error of the mean.
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Figure 3- Changes in dry weight of bean-Ragm Mehta in
the conditions of interference with different densities of
black bindweed
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Table 3- The coefficients of the sigmoid model fitted to the data of changes in the dry weight of beans during the
growth period in the conditions of interference with different densities black bindweed

( o 43 &5 g) WS 1S

Erre ) oSy Wi (CM X R2
Weed density (plant. m-2) (cm) s0 (dy) b

0 1372.24(81.57) 151.13(1.28) 7.19(0.81) 0.99
3 1238.09(76.09) 149.54(1.34) 7.03(0.91) 0.99
5 1050.37(101.56) 148.94(2.08) 6.60(1.47) 0.98
10 1065.62(120.37) 152.13(2.48) 7.74(1.46) 0.99
15 1003.80(144.84) 152.53(3.20) 8.32(1.84) 0.99
20 920.79(137.11) 150.86(3.16) 6.89(2.05) 0.98
30 896.71(119.10) 152.42(2.87) 7.54(1.68) 0.99
45 916.74(169.80) 152.63(4.24) 8.44(2.35) 0.98

oSl slas sl w1, s slae! ) S s s 4 Odoy b Olo3 X50 calslas o o B ey 0,95 5T 53 ogfwtw)t o i Winax
RS SLaw Y

Whax: maximum of dry matter in end of season, b: coefficient of equation, Xso: time required for 50% maximum of dry
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Figure 4- Distribution of relative dry weight of broad bean leaves (percentage) at different heights of the broad bean
canopy under the conditions of interference with different densities of black bindweed
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Table 4- The results of fitting the two-parameter Cousense model to the percentage of reduction in seed yield, biological
yield and green pods of beans - Mahta variety in interference with black bindweed

I A R?
Dry seed yield 3.710.87) 71.71(13.42) 0.94
Biological yield 5.73(0.82) 36.01(2.00) 0.97
Green pod yield 4.94(1.28) 64.77(10.31) 0.93
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I: The percentage of yield damage per the entry of the first weed plant, A: Maximum damage caused by high densities of
weeds. Numbers in parentheses are the standard error of the mean.
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Evaluating the competitive ability of faba bean-mahta variety in different density of
black bindweed (Polygonum convolvulus)

M. Shakil, A. Siahmarguee®*, F. Ghaderi-Far?, E. Zeinali? and F. Sheikh*

Abstract

In order to investigate the competitive power of faba variety Mahta in the condition of interference with
black bindweed (Polygonum convolvulus) an experiment was conducted in the form of randomized complete
block design with three replications in the research farm of Gorgan University of Agricultural Sciences and
Natural Resources in the crop year of 1400-1401. The investigated treatments were different densities of black
bindweed at the levels of zero, 5, 10, 15, 20, 30 and 45 plants.m. The changes and distribution of leaf dry
weight in different layers of bean canopy during the flowering stage were also determined. The results
indicated that, with the increase in weed density, faba bean seed yield decreased in a non-linear manner.
According to the output of the Cousense model, the yield of dry faba bean seeds will decrease by 3.71% for
the arrival of the first weed plant. Also, the maximum damage caused by this weed in high densities will reach
71.71%, which is a significant number. The study of changes in leaf dry weight in different layers of the canopy
indicated that in the control treatments and interference with three weed plants, the majority of the leaf surface
was concentrated in the 60-90 cm layer; But in the conditions of interference with higher densities of thorny
weed, broad bean tried to concentrate its leaves in the higher layer of its canopy (more than 90 cm). In this
study, the economic threshold index of damage for green pod yield and dry grain yield was calculated as 0.511
and 0.774 plants per square meter, respectively. This result shows the high damage of black bindweed on faba
bean (Mahta) yield and its significant sensitivity to black bindweed. Due to the fact that increasing the planting
area of the Mahta bean with the aim of using it in poultry feed is one of the promising programs of the country
in order to reduce the import of poultry feed, it is necessary to design a formal program for the management
of this weed.

Keywords: cousense model, economic damage threshold, interference, leaf weight distribution.
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