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Table 1- Monthly information of Boroujerd meteorological station in crop year 2015-2016

" o Cagby Wbl slod (1 SSle Al glho STos glos Al glho Blos glos Swyb
3
Month Relative Monthly mean Monthly absolute maximum Monthly absolute minimum Precipitation
on
humidity (%) temperature (°C) temperature (°C) temperature (°C) (mm)
).é(z
36 21.53 354 7.4 14
october
ol
69 13.23 28.2 15 190.8
November
N
67 6.72 204 -4.8 1254
December
«K°
65 6.24 18.8 -3.7 57.5
January
O
60 6.20 19.2 -5.4 30.6
February
e
58 11.50 23 -0.2 63.9
March
5958
. 62 11.69 234 -0.6 244
April
. oa ...‘))l
52 19.71 37 45 17.2
May
ols >
32 21.3 39 8.3 0
Jun
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Table 2- Results of soil Physical and chemical properties of experimental location
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oi vailable vailable p .P.
% % % Carbon(% M(%
texture o) o) ) K (mg.kg) p(mg.kg)  (mg.kg) arbon(’%) — O.M(%) (ds.m) (%)
Clay-L 40 37 23 300 9.4 0.05 0.79 1.6 7.3 0.5 45
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Table 3- Analysis of variance of planting date and cultivar on total density and dry weight of weeds at the end of growth season of

white beans

Ol a5’ @bio soliTazys  3m slacale S o515 sypcile S s 39 50 cile glaaigs olusi
S.0.v DF Total density of weed Total dry weight of weed Number of weed species
15
’ ’g , 3 267.855 160537.375 1.151
Repetition
<nls )l . -
. 3 28893.94 1842578.63 0.733*
Planting date
cusls o xS
&b LS 9 2200.67 87465.571 2312
Rep* Planting date
e 1 7743.901" 155235.92™ 9.57™
cultivar
> & 1709.362" 137511.336™ 0.954"
Cultivar* Planting date
8,x 1SS
w5 ;” 3 81.27 65844.983 0.509
Rep* cultivar
Uas
9 950.326 112006.568 0.198
Error
Ol pds oy
SO - 223 20.1 7.9
CV(%)

Ns, non significant. * Significant at P <0.05, ** Significant at P <0.01
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Table 4- Mean comparisons of total density and dry weight of weeds at the end of growth season of white beans

e iap e J5 o515

Treatment

Total density of weed (Plant.m™)

sapdide J5 SS9
Total dry weight of weed (g. m?)

CslS gl
Planting date
Cedig,l
21 April
S, Ve
10 May
Sl Ve
31 May
sls 5 ¥
20 June
)
Cultivar
S5
GOYANOKO98
oobed!

90.8¢c

92.8¢

217.7a

152.8ab

154.1a

122.9b
Almas

1165.4b

1946.2a

2181.3a

1355.6b

1731.8a

1592.5b

W5l 080 b g lo pme WS 0005 mhass [0 i)l S i B S BBlas et o 50 b Sl
Means within each column with a letter in common are not significantly different at o= 0.05.
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Figure 1- The effect of planting date on the number of weed species
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Table 5- Anova results for total density and dry weight of grass and broadleaved weeds at the end of growth season of white beans

S 2 ot jypdle SR Sb jedile
a0 Broadleaf weed Narrow leaf weed
S.0.V bF sppide oSy ipdide S (59 Jpide o515 e S (59
Density of weed Dry weight of weed Density of weed Dry weight of weed
e
. 3 1021.631 90368.979 1257.372 11082.397
Repetition
Bl &,
. 3 4106.589" 510856.862™ 10088.023™ 129659.487"
Planting date
S g b x 1SS
. 1916.804 589958.226 2962.555 278041.343
Rep* Planting date
o
_) 1 283.22" 37668.263" 4814.258™ 327402.32"
cultivar
d) X B b B *
. . 316.349™ 232477.471 333.232 56971.331™
Cultivar* Planting date
NIEBU
. 3 305.883 32447.471 60.626 11678.101
Rep* cultivar
Uas
9 784.828 52614.255 98.463 37951.968
Error
- 37.1 19.7 15.8 42.2
CV(%)

Aoy ol 10 I Sme Mo ao )0 B mhaus (o o cre®ols Sme il s 0™
Ns, non significant. * Significant at P <0.05, ** Significant at P <0.01
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Figure 2. The effect of planting date on the total number of weed species
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Table 6- Frequency of weed species for different planting dates of white beans

B pb ode pb Clingen 511 Cliagem 35l Yo 38,5 e NSRS
Persian name Scientific name 21 April 10 May 31 May 20 June
=9 el Amaranthus retroflexus 70.8 87.5 91.7 91.7

e Blgpd Setaria viridi L. 95.8 66.7 100 75
035 Cedy Sewgye Physalis alkekensi L. 8.3 8.3 37.5 20.8
abs Sorghum halepens L. - 417 12.5 16.7
By Echinochloa crus- galli L. 66.7 33.3 83.3 95.8
sl Somy Convolvulus arvensis L. 95.8 75 83.3 79.2
0 ol Chenopodium album L. 41.7 66.7 45.8 16.7

Seie )l Carduus nuaus 375 33.3 20.8 16.7
odsly> (g >l Amaranthus blitoides 70.8 41.7 37.5 12.5

B> Portulaca oleracea L. 458 50 58.3 54.2
8¢ Xanthium strumarium L. 12.5 - - -

heg S Hibiscus trionum L. 16.7 20.8 29.2 41.2

o5 @l Lactuca scariola 8.3 42 - -

sreb Solanum nigrum L. 42 - - 8.3

iy S Carthamus oxyacanta Bieb. 42 - - -

S e Sonchus arvensis 12.5 4.2 - -

sy s Heliotropium europaenum - 4.2 - -

S Tribulus terrestris L. 8.3 - - -

et Hordeum murinum 4.2 - - -

s Ly il GBS 2,0 50 5 phcide (sbeis o515 pefilyo -V Jpaz

Table 7- Average density of weed species in different planting dates of white beans

b pb ole pb Cainend 51 Cingen 351 Yo NESEAR oo, Y.
Persian name Scientific name 21 April 10 May 31 May 20 June
=9 o9 b Amaranthus retroflexus 8.5 17.2 39.3 36.2

e 2l P2 Setaria viridis 22.9 1.05 92.2 55.3
035 Cudy Sewg e Physalis alkekensi L. 0.3 0.7 6.1 15
a3 Sorghum halepens L. - 19.2 0.5 15
Sy Echinochloa crus- galli L. 13.9 24 16.8 14.2
sl Somy Convolvulus arvensis L. 14.7 15.2 21.2 25.2
0 ok Chenopodium album L. 1.2 4.07 2.6 0.1

S, > Carduus nuaus 55 7.7 25 1.7
x> g > gl Amaranthus blitoides 115 4.3 55 1

W) Portulaca oleracea L. 2.3 29 6.7 6.3
8¢ Xanthium strumarium L. 0.6 - - -

iy A Hibiscus trionum L. 1 14 2.6 35

oS dlzsls Lactuca scariola 0.3 - - -

smeb Solanum nigrum L. 0.7 - - 0.5
sy S, Carthamus oxyacanta Bieb. 0.9 - - -

S e Sonchus arvensis 0.3 0.15 - -

Gy olzd] Heliotropium europaenum - 1 - -

S5 Tribulus terrestris L. 0.3 - - -

D509z Hordeum murinum 0.4 - - -
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Table 8- Relative density of weed species for different planting dates of white beans

e el oole ol Sl 351 S 1 ¥o oo ,5 e ol ¥
Persian name Scientific name 21 April 10 May 31 May 20 June
>y oo b Amaranthus retroflexus L. 9.9 19.8 20.1 245

e Bl o Setaria viridis 26.7 12.7 47.1 374
03 Culy Sy e Physalis alkekensi L. 0.4 0.8 3.1 0.1
3k Sorghum halepens L. - 22.0 0.23 0.1
Syy5m Echinochloa crus- galli L. 16.2 2.1 8.6 9.6
stlme Soy Convolvulus arvensis L. 17.1 17.5 10.8 17.1
o5 ask Chenopodium album L. 2.3 47 1.3 0.6

S > Carduus nuaus 6.4 8.8 1.3 1.1
odly> s> gl Amaranthus blitoides L. 13.4 49 2.8 0.7

B> Portulaca oleracea L. 2.7 3.3 3.4 4.24
39 Xanthium strumarium L. 0.7 - - -

hey S Hibiscus trionum L. 1.2 1.6 1.3 2.37

o5 @l Lactuca scariola 0.4 - - -

sl Solanum nigrum L. 0.8 - - 0.3

iy S Carthamus oxyacanta Bieb. 0.1 - - -

S e Sonchus arvensis 0.5 0.2 - -

sy ] Heliotropium europaenum - 1.2 - -

S Tribulus terrestris L. 0.4 - - -

P90 Hordeum murinum 0.4 - - -
VY o FFY e 4 oo p)lez U pgo sloc il )6 i gdile gladiss o515

250 sbadale 1515 uSile (V Jgo2) 8L (al il as
4 S olesla )5 Yo g Vo iciuus )| Ve slacilS 4,6
AY 9 WWALY 5 an (i) 050 Jol e ilf )
s o515 ke iz (7 Jgaz) b Gl aoo o
@ el g pe— pgd SLEIB &b 50 jpeuile ladisS
CilS ol 4 G 2o )0 VY8 g VYUY VDA s 5
3 )l 050 B b 0 (Y Jgaz) <l (aalisl ol
Sz syl oy al> e 50 5 pa0le 45 VY ggorme
YEIY (F Jgo) qopeyie 5o 459 YY) o515 Sl L
Ve owsls gyl e (Y Jgus) o Jelis 1) oo o515 a0
o515 5eSle b L3 5 paile g8 VY ggome 5l Cdigno)]

(oo VY e S L (A Js0m) qpeyie o dlgy VAT

caslo 3 1+ SIS 55 5 2l | g 515 0 20
50 aie AYNO o515 b Sz 5 y00ale 458 V) g0 5
slo polaisl vg3 a1y s 16515 00,0 TV L aoyo s
Egoimo )‘| oLmb‘.)J:} Ve csls @)U 30 e (A Jﬁ"\"’)
Ly o0bg 0 5 mcale cosls p al> o 40 5 acile 4355 VY
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o515 oSl b Se—az 5 paiile scenl ol B ar si
(003 YOIY) oo w515 030 5V (g poyie 5o 33 FOIVE)
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e 0515 0eSlee (Y Jslaz) 8l (olaisl gye e ;0 4o
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30 4S 09y &y ye e ;0 gy VFIFD Jol cllS A by ol e



Oled 9 555995

YYf

(Chenopodium o 54 L., (Amaranthus albus L.)
5 (Echinochloa crus- galli L.) &g,s— @album L.)

Lsgy (Amaranthus retroflexus L.) ail 8l g ,5z0

piod gl (A Jguz) ab Jeli | 5,0 slocale s
5o slacale a5 ols s oyl o (Malik et al., 1999)
e 5 A @S Ol Sl 5o (b o Lagd cle

b Lygd iliteo GLeils Zu )b sl (2030550 33 0,5 s ) jpcile (SaAigS 0gi Cuny j (uSileo -4 Jgur

Table 9- Mean biomass of weed species (grams per square meter) for different planting dates of white beans

e el oolke ol S 351 Sl 3 Vo NET=AR oo ,s Y.
Persian name Scientific name 21 April 10 May 31 May 20 June
iy oS gl Amaranthus retroflexus 301.5 744.6 627.1 1170.2

e Pl o Setaria viridis 141.2 191.2 379.6 202
035 Culy Swgye Physalis alkekensi L. 38.6 125.7 478.3 208.6
ks Sorghum halepens L. - 592.5 26 346
Sg,50 Echinochloa crus- galli L. 142.6 323 165.9 170.1
il Soy Convolvulus arvensis L. 53.1 88.1 79.6 179.1
o anles Chenopodium album L. 1.86 132.4 45.1 16.6

Sl Carduus nuaus 70.1 146.2 213 10.1
sy (g, b Amaranthus blitoides 82.6 38.6 30.6 6

a8, Portulaca oleracea L. 17.8 18.3 429 48.0
Ity Xanthium strumarium L. 122 - - -

sty S Hibiscus trionum L. 45 11.3 15.2 24.1

oS Blels Lactuca scariola 32.4 - - -

sl Solanum nigrum L. 9.6 - - 39

iy S Carthamus oxyacanta Bieb. 8.4 - - -

S el Sonchus arvensis 43 35 - -

sy, D] Heliotropium europaenum - 3.8 - -

S, > Tribulus terrestris L. 1.9 - - -

T Hordeum murinum 0.9 - - -
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oz 4 Jga> &b (Ahmadzadeh Ghavidel et al., 2018)
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Table 10- Percentage of weed species for different planting dates of white beans

)8 ol ole b S 511 S 51 Yo NESERR So,s ¥
Persian name Scientific name 21 April 10 May 31 May 20 June
=y o9 b Amaranthus retroflexus 56.39 32.83 34.99 26.46

o Rl o Setaria viridis 9.37 19.85 8.98 12.39
03 Cudy Segye Physalis alkekensi L. 10.05 25.01 5.90 3.39

3L Sorghum halepens L. 1.66 1.36 27.84 -
Sy Echinochloa crus- galli L. 8.20 8.67 1.52 12.51
stle S Convolvulus arvensis L. 4.67 4.17 4.14 4.66
05 delu Chenopodium album L. 0.80 vIvE 6.22 9.53

Sl Carduus nuaus 053 1.11 6.87 6.15
odnle> (g, gl Amaranthus blitoides 0.29 1.60 1.81 7.24

4,5 Portulaca oleracea L. 2.33 2.24 0.86 1.56
3¢ Xanthium strumarium L. - - - 10.71

iy S Hibiscus trionum L. 1.16 0.97 0.53 0.39

oS Blzels Lactuca scariola - - - 2.84

sl Solanum nigrum L. 0.19 - - 0.83

iy S8 Carthamus oxyacanta Bieb. - - - 0.73
S e Sonchus arvensis - - 0.16 0.38
Cannyy DS Heliotropium europaenum - - 0.18 -
S, Tribulus terrestris L. - - - 0.17
P9 Hordeum murinum - - - 0.08
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Abstract

Introduction: One of the key factors contributing to crop yield reduction is competition with weeds,
which can greatly reduce the density and growth of crops. Among the most important legumes in the
world, beans have become a popular substitute for animal protein and are one of the highest-producing
legumes in Iran, following chickpeas. Weeds present a major challenge to maximizing bean
production as they compete with beans for essential resources such as light, water, and nutrients.
Additionally, weeds can impede harvesting operations and negatively impact the overall quality of
the final product. In unmanaged environments, the presence of annual weeds caused a 70% reduction
in the yield of white beans. Specifically, for each kilogram of dry matter comprised of annual weeds,
the yield of white beans decreased by 0.38 kg per hectare. The choice of cultivar and planting date
can have a significant effect on the weed population and growth in white bean fields. Different
cultivars have varying levels of competitiveness with weeds, which can impact the overall weed
population in the field. Similarly, the timing of planting can also affect weed growth and development.
Research has shown that certain white bean cultivars, such as 'ICA Pijao' and 'Goyas', have greater
competitiveness with weeds than other cultivars like "Tacarigua'. This means that fields planted with
these more competitive cultivars may experience lower weed populations compared to those planted
with less competitive cultivars. Planting dates can also play a role in weed management. Early
planting can allow for rapid crop establishment, which can help suppress weed growth by competing
for light, nutrients, and water. However, early planting may also coincide with peak weed emergence,
which can lead to increased competition between the crop and weeds. Conversely, late planting may
result in slower crop establishment and reduced competitiveness with weeds, leading to higher weed
populations. However, late planting may also allow for the use of pre-plant or pre-emergent
herbicides, which can help to control weed populations prior to crop emergence.

Materials and Methods: An experiment was conducted at Boroujerd Research Station in 2015-2016
as a split factorial in a randomized complete block design with 4 replications to evaluate the effects
of planting dates and white bean cultivars on the weed population. Planting dates (21 April, 10 May,
31 May, and 20 June), bean cultivars (Line GOYONOK98 and the Almas), and weed-free and weed-
infested treatments were all investigated. Data variance analysis was done using SAS 9.4 statistical
software, and graphs were drawn by Excel software. The mean comparison of the desired traits was
also done by Duncan's test at the 5% probability level.

Results and Discussion: The findings revealed that delaying the planting date increased the
percentage of frequency, density, and weed dominance. Pigweed (Amaranthus retroflexus L.) was the
most important weed species in the experiment, with the highest frequency (85.41 percent),
dominance rate (39.2 percent), and biomass (711.09 g/m?). The second planting date had the highest
weed frequency (54.5 percent), which increased by 34.85, 29.61, and 19.16 percent, respectively,
compared to the first, third, and fourth planting dates. Weed densities were lowest on April 20 and
highest on May 30, with an average of 85.76 and 195.66 plants per m2, respectively. A 20-day delay
in planting resulted in a 46.45 percent increase in weed biomass. In addition, the first and second
plantings had the lowest and highest weed biomasses, with averages of 1139.65 and 2128.35 g. m?,
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respectively. According to the results of this experiment, planting an indeterminate -growth cultivar
of Almas on April 21 was the best candidate for cultivation in Boroujerd due to reduced weed
biomass.

Conclusion: The experiment's findings indicate that achieving the maximum yield of white beans is
only possible when one has a good understanding of various factors such as climatic conditions,
agricultural practices, and environmental stresses. Planting white beans at the beginning of May was
observed to result in the lowest population and biomass of weeds due to unfavorable growth
conditions for weeds like low temperature and light intensity. As a result, beans had ample growth
opportunities without weed competition, resulting in considerable reductions in weeding and weed
control costs and ultimately leading to the highest seed yield. In conclusion, early May planting is
more advantageous than other dates regarding water resource accessibility and weed competition.

Keywords: Density, Dominance, White bean Almas cv., Line GOYONOK?98



