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To study the effects of cultivar, plant density and weed control on number of weeds in
farm of faba bean in climatic conditions of Khuzestan
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Abstract: In order to study the effects of plant density and cultivar on weed control in faba bean fields in climatic
conditions of Shushtar, an experiment was conducted in Mian-Ab Region of Shushtar, 13 km, Shushtar-Ahwaz Road,
for one year in agricultural year of 2011-2019. In this experiment a complete randomized block design in a factorialsplit arrangement with four repetitions was used, in which faba bean cultivar was considered at three levels
(Barakat, V1; Saraziri, V2; and Mahalli, V3), density at three levels (7,11 and 14 plants per square meter; D1,D2 and
D3 respectively), and weed population of %0 , %50 and %100 (R3,R2 and R1 respectively). The analysis of variance
revealed that number of narrow leaf weeds was not influenced by cultivar in all five stages of sampling and was not
significantly affected by plant density. Also the results revealed that number of narrow leaf weeds were significant
affected by different levels of weed removal in five stages sampling. The re sults showed that the number of
broadleaf weeds was highly significant under effect of different levels of weed removal in the each five times of
sampling. So that at the first time, the highest number of broadleaf weed was obtained with an average 19.89 in
condition under 50% weed removal and at four times sampling, under without weed control condition, the highest
number of broadleaf weeds was obtained with averages of 16.22, 11.22, 8.56 and 9.78 plants pe r square meter,
respectively. The results showed that the total number of narrow leaf and broad leaf weeds in five sampling stages
were not affected by cultivar. The number of narrow leaf and broadleaf weeds, only in first stage, were highly
significant under effects of crop density. So that the highest number of narrow leaf and broadleaf weeds was
obtained 23.77 mean plant of broadleaf and narrow leaf per square meter under condition density of 14 plants.
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1. Introduction
*Weeds are considered as a persistent pressure
on agricultural productions, which in case not being
weeded, can reduce quality and quantity of crop
through competing with main plant (Kavarmasi et
al., 2010). Ideal plant density is one by which all
environmental factors (water, air, sunlight, and soil)
are completely used while intra- and extra-plant
competion is at the minimum level so that the
maximum yield can be achieved with a desirable
quality. Alternatively, that density must provide
adequate space for maintanance and harvest
operations (Khajeh-pour, 2008; Sharifi-zadeh et al.
2012). Mathew et al. (2008) believe that plant
density is the most determining factor for plant
growth and dry mater accumulation. Ideal density
depends on various factors the most important of
which are: plant,s properties, vegetative duration,
date and method of planting, soil,s productivity,
plant size, available humidity, solar radition, planting
pattern and weed condition (shirtlif and Johanson,
2002).
Castro Coelho and Aguiarpinto (1989) observed
that in lower densities of cultivation, dry matter
accumulation in pod, stem and leaf was more than
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that in pod, stem and leaf in higher densities of
cultivation in equal days after planting; moreover,
increase in dry weight was more in pod rather than
stem and leaf and that rate of matter accumulation in
this organ heightened as pod started to fill, due to
fact that pod was a strong target. In studying 8
planting densities from 7 to 91 plants per square
meter, index harvest in vetch decreased as density
levels increased; however, no significant different
was observed in seed weight of soya. It seems that a
plant adjusts its final size to the environment which
from the beginning exhibits its prominence by
primarily changing the number of pods per plant
(Lemma et al., 2009). Also, in studying three
distances on rows of faba bean with 10,20 and 30 cm
in densities of 14.2 , 7.1 and 4.7 plants per square
meter respectively it was determined that increase
in distance on rows caused pod number per plant,
primary stem and, thus, seed yield to heighten
(Idris,2008). Actually, improvement and breeding
management of faba bean can be planned more
accurately in the future by evaluating and analyzing
and agricultural traits, especially traits effective in
faba bean yield. Not much research has so far been
performed to investigate the agricultural techniques
used for faba bean in Khuzestan Province. Therefore,
conducting some research of this kind can help the
increase in faba bean yield in the Province.
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considered at three levels of %0, %50 and %100, R1,
R2 and R3 respectively, at %0 level weeds were
removed until the end of growth period. At % 50
levels, 50 percent of weeds were controlled. Their
control was performed in the manner of removing
them from between 1 and 2, 3 and 4, and 5 and 6
lines. From the time of growth of weeds fighting
against them started and continued until the end of
plant growth such that weeds on the one side of the
hill were removed and weeds on the other side were
not. In other words, weeds of one ditch were
removed and weeds of the next one were not (weed
control of every other ditch). At level R3, weeds
existed until the end of growth period. Final harvest
was performed at time of ripeness from line 4. The
entire length of line (6m long) was harvested by
using method after removing upper and downer 0.5mere margins. Obtained data were inserted into
tables of spreadsheet of Excel after conclusion and
classification. Raw data were variance analyzed by
SAS statistical program, and means comparison was
performed using Duncan test method. Diagrams
were depicted by using Excel Software.

2. Materials and methods
This experiment was conducted in field located
on 13 th km, Shushtar-Ahwaz Road, for one year in
agricultural year of 2010-2011. This field with a
height of 67 m above sea level and 32º 3′ north
latitude and 48º 50′ east longitude is locate in the
southwestern part of Iran. On the whole, all the
south coastal lands of the country whose height is
less than 100 meters have desert climate. Therefore,
whole the plain of Khuzestan to the feet of
Lodestones Mountains have the properties of this
kind of climate. There is an intense warm all over
this region (the absolute maximum temperature
recorded for this region is 53º related to Ahwaz).
Average rainfall in this region is low and at the same
time irregular. All the rainfall almost happens in
winter, and 7 months of the year lacks rainfall
(kuchaki et al., 1995).
This experiment used a complete randomized
block density in a factorial-split arrangement with
four repititions in which cultivar of faba bean was
considered at three levels (Barakat, V1; Saraziri, V2;
Mahalli, V3), density at three levels (7, 11, and 14
plants per square meter; D3, D2 and D1 respectively)
and population of weed of %0, %50 and %100 R1,
R2 and R3 respectively). For weed which was

S. O. V

3. Results and discussion

Table 1: Analysis of variance (mean squares) number of weeds
mean squares
Number of
Number of
df
Number of
narrow leafTotal-1
narrow
broad leaf-1
1
leaf-2
**
3
261.9825*
109. 8722 ns
6727.493 *
1067.115

Number of
broad leaf2

Total-2

Cultivar

2

11. 3914 ns

7600.83 ns

3266.40 ns

0573.65 ns

9392.9 ns

R × Cultivar

6

35.5543

9904.140

7653.33

Density

2

64. 5806 ns

6669.445*

weed control

2

685. 7938**

1174.4312**

2767.63
**
4377.774
**
0022.8347

**
1534.252

4558.5 0
ns
7500.258
**
1133.2541

Cultivar × Density

4

43. 8592 ns

4096.20 ns

5426.11 ns

5855.99 ns

2342.28*
0456.23*

9598.55 *
9027.157*

ns
6625.133
ns
4785.115
0339.48
ns
0460.227
**
4695.4282
ns
9922.107
2510.89 *
8650.1 10 *

2245.20*

6319.78 *

8148.74**

R

3805.44 ns

Cultivar × weed control
4
26. 7610 ns
8657.26*
2653.41*
Density × weed control
4
57. 6823*
9871.168*
9949.316 *
**
weed × Density ×Cultivar
8
87. 9794 ns
2780.115**
control
7903.191
Error
72
65. 15
1249.104
6377.153
CV (%)
46.56
58.79
93.68
respectively significant (p≤0.05) and highly significant (p≤0.01) : **

7960.10 ns

6969.64 sn

9011.16
58.90
38.59
68.98
, * ns: non significant,

1867.90
69.77

3.1. Number of weeds

3.2. Number of narrow leaf weeds

According to observations and notes, weeds in
vicia faba fields included: Sinapis arvensis, Malva,
beetroot, wild oat, Chenopodium album, Plantago
lanceolata and Melilotus officinalis which broadleaf
weeds were dominant in the field. Sinapis arvensis
and beetroot from broadleaf weeds and wild oat
from narrow were dominant leaf weeds than other
weeds.

The analysis of variance revealed that number of
narrow leaf weeds was not influenced by cultivar in
all five stages of sampling and was not significantly
affected by plant density. Also the results revealed
that number of narrow leaf weeds were significant
affected by different levels of weed removal in five
stages sampling (Tables 1,2,3). So that in all of stages
numbers of weeds in the treatment without weed
control and the treatments with 100 % weeds
364
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removal were maximum and minimum, respectively.
However in the fourth stage, maximum of narrow

S. O. V

leaf weeds were observed in treatment with 50%
weed removal.

Table 2: Analysis of variance (mean squares) number of weeds
mean squares
Number of
Number of
df
Number of
narrow leafTotal-3
narrow
broadleaf-3
3
leaf-4

Number of
broadleaf4

Total-4
**

R

3

6425.18 ns

6924.73

Cultivar
Cultivar × R

2
6

2305.4 ns
5878.2

0843.3 ns
4937.42

Density

2

9242.0

3156.87

ns

ns

ns

0709.37

ns

0490.1 ns
7157.43
ns

0340.106

5627.1 7 *

8010.76 *

1021.22 ns
2713.23

5345.29 ns
4720.1 6

7060.117
3814.6 ns
8202.24

5345.1

5886.20 ns

3604.33 ns

**

**

4414.768
3845.10 ns
5936.20 *
2383.27 *

2102.1147
1067.25 ns
8143.36 *
4400.24 *

5368.6 *

3035.13 *

8216.1 9
87.83
(p≤0.01)

4037.26
54.78

ns

**

weed control

2

3025.67 **

5168.1 144 **

2192.43 **

4544.178
Density × Cultivar
4
1586.4 ns
0061.5 ns
3650.6 ns
3713.6 ns
weed control × Cultivar
0139.8 *
1567.6 *
5872.6 *
1915.1 3 *
4
*
*
ns
5149.74
3124.83
weed control × Density
4
7376.3
3187.2 ns
Cultivar × Density × weed
*
**
8
3458.5
1224.8 ns
9294.1 9
3417.8 ns
control
Error
72
0602.8
8119.39
9927.43
47.6
CV (%)
98.44
47.100
16.89
28.106
ns: non significant, * , ** : respectively significant (p≤0.05) and highly significant

The results showed that the number of narrow
leaf weeds weren’t affected by the cultivars
interaction and plant density in all five stages of
sampling. Results showed that the numbers of
narrow leaf weeds the in first and fifth stages were
not influenced by the cultivar interaction in weed
removal; But the number of narrow leaf weed was
significant in third, fourth and fifth stages because of
cultivars interaction and weed removal effects
(Tables 1,2,3). So that the highest number of narrow
leaf weeds was observed in the second and third
stages of sampling in treatment without weed
control and Barakat cultivar; But in the fourth stage
of sampling was obtained the highest number of
narrow leaf weeds with 50% weed removal and
Barakat cultivars.
Analysis of variance showed number of narrow
leaf weeds were significant in the first and second
stages because of interaction of plant density on
weed removal at the 5% level of significance,
statistically, but the number of narrow leaf weeds in
third, fourth and fifth stages and were not affected
by the interaction of plant density and weed removal
(Tables 1,2,3). The comparisons between the plant
density interactions and weed removal on number of
narrow leaf weeds showed in the first stage, the
highest number of narrow leaf weeds was obtained
in without weed control and density with 7 plants
per square meter conditions. In the second stage, the
highest number of narrow leaf weeds obtained in
without weed control and density with 11 plants per
square meter conditions.
Results showed that the number of narrow leaf
weeds in the first, fourth and fifth stages were not
influenced by the triple interaction; cultivars
interactions, plant density and weed removal.
However, in the second and third stages was
significant triple interaction at the 5 % level of
significance, statistically (Tables 1,2,3). Figure 1-4

shows in second time, the highest number of narrow
leaf weeds was obtained in condition of without
weed control, density of 11 plants per square meter
of faba bean and for Barakat cultivar. This figure also
shows that the number of narrow leaf weeds, in
condition of density of 14 plants per square meter in
Barakat and Saraziri cultivars, in treatment with
50% weed removal are more than in treatment
without weed control and in other conditions, the
narrow leaf weeds in all the three cultivars was
observed in without weed control conditions. Figure
2 shows in third time, the highest number of narrow
leaf weeds was obtained in condition of without
weed control and the density of 14 plants per square
meter in Barakat cultivar. Generally, this figure show
in this time of sampling, the number of narrow leaf
weeds was higher than that the other two treatments
in condition of without weed control.
3.3. Number of broadleaf weeds
Analysis of variance revealed the number of
broadleaf weeds sampling were not influenced by
cultivar in each 5 times of. Also, number of broadleaf
weeds in the first time sampling was influenced by
crop density (Tables 1,2,3). So that in first time, the
highest number of broadleaf weeds was obtained in
condition under density of 14 plants per square
meter with an average 17.37. The results showed
that the number of broadleaf weeds was highly
significant under effect of different levels of weed
removal in the each five times of sampling. So that at
the first time, the highest number of broadleaf weed
was obtained with an average 19.89 in condition
under 50% weed removal and at four times
sampling, under without weed control condition, the
highest number of broadleaf weeds was obtained
with averages of 16.22, 11.22, 8.56 and 9.78 plants
per square meter, respectively. The results showed
365
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that the number of broadleaf weeds isn’t affected by
the interaction of cultivars and plant density on all of
five times sampling. This attribute were significant
because of interaction of plant density and weed

removal on the each time of sampling unit (Tables
1,2,3).

Table 3: Analysis of variance (mean squares) number of weeds
mean squares
S. O. V
df
Number of narrow
Number of
leaf-5
broadleaf-5
R
3
0823.12 ns
4218.17 ns
Cultivar
2
8778.1 ns
6509.16 ns
Cultivar × R
6
3567.3
2459.50
Density
2
7154.4 ns
9242.17 ns
weed control
2
2562.44 *
1944.923 **
ns
Density × Cultivar
4
9513.10
7449.19 ns
weed control × Cultivar
5694.5 *
4
2846.5 ns
ns
weed control × Density
4
1574.1
5227.41 *
Cultivar × Density × weed
3076.56 *
8
9592.5 ns
control
Error
72
3620.1 0
96.47
CV (%)
26.53
51.116
ns: non significant, * , ** : respectively significant (p≤0.05) and highly significant

The results show that the highest number of
broadleaf weeds, the first and second times, averages
were 26.33 and 22.67 broadleaf weed plants per
square meter, respectively; under condition of
without weed control and crop density of 14 plants
per square meter. In third time, average was 12
broadleaf weed plants per square meter under both
of conditions without weed control and 50% weed
removal at the density of 14 plants per square meter.
In the fourth time, under condition of 50% weed
removal and crop density with 14 plants per square
meter, average was 9.67 broadleaf weed per square
meter and in the fifth time, the highest number of
broadleaf weed was obtained under condition with
without control of weed and in treatment with 7
plants per square meter.
Analysis of variance showed on five times
sampling, number of broadleaf weeds was significant
at the 5 % level of significance, statistically, that is
affected by interaction of cultivar and weed removal.
So that mean comparisons of interaction indicates
that the highest number of broadleaf weed, in the
first time, was obtained a mean of 22.33 weed plants
per square meter, under condition 50% of weed
removal on Saraziri cultivar. In the second time, the
mean was obtained 19.33, without weed control, in
the third, fourth and fifth times, the means were
obtained 11.67, 10.67 and 10.67, respectively, under
condition without weed control on local cultivar.
Analysis of variance revealed the number of
broadleaf weeds is affected by the interaction of
triple cultivars on plant density with weed removal
that was significant for all time except third time
(Tables 1,2,3). Figure 3 shows the highest number of
broadleaf weeds, in first time, was obtained under
condition of without weed control and crop density
of 14 plants per square meter on Saraziri cultivar.
Figure 4-4 shows the highest number of broadleaf
weed, in second time, was obtained under condition
of without weed control and crop density of 14

Total-5
6590.42 ns
0903.9 ns
3896.41
7600.23 ns
9011.1324 **
3263.9 ns
8818.4 *
5324.41 *
1051.77 *
5177.59
48.107
(p≤0.01)

plants per square meter on Barakat cultivar. This
figure also shows that Barakat cultivar isn’t
favorable to compete with weeds, under conditions
without weed control. However, with the density of
11 plants per square meter, this cultivar has
competitive ability better than the other cultivars. It
also shows the number of broadleaf weeds in all
three levels of density and treatments with weed
removal, range of variation is less on the Saraziri
cultivar.
Figure 5 shows the number of broadleaf weeds in
the fourth time. It is seen that the number of
broadleaf weeds is great without control and there
isn’t significant differences between the without
control and 50% weed removal. Even with density of
14 plants per square meter and in Saraziri cultivar,
number of broadleaf weeds in treatments with 50%
weed removal is great. Figure 6 shows that the
highest number of broadleaf weeds was obtained on
five time in the without control condition and in the
density of 7 plants per square meter on local
cultivar. It also shows Saraziri cultivar better able to
control broadleaf weeds at high densities of 11 and
14 plants per square meter. This reduction of
number of weeds with faba bean density increasing
can be due to abundance of environmental resources
such as light, nutrients and moisture in the lower
density of the faba bean which it is made to grow
more weed (Enafcheh et al., 2009).
3.4. The total number of narrow leaf and broad
leaf weeds
The results showed that the total number of
narrow leaf and broad leaf weeds in five sampling
stages were not affected by cultivar. The number of
narrow leaf and broadleaf weeds, only in first stage,
were highly significant under effects of crop density
(Tables 1,2,3).
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Fig. 1: effect of density, weed control and Cultivar in Number of
narrow leaf-2

Fig. 2: effect of density, weed control and Cultivar in Number of
narrow leaf-3

Fig. 3: effect of density, weed control and Cultivar in Number of
broadleaf-1

Fig. 5: effect of density, weed control and Cultivar in Number
of broadleaf-4

Fig. 4: effect of density, weed control and Cultivar in Number of
broadleaf-2

Fig. 6: effect of density, weed control and Cultivar in Number of
broadleaf-5

Fig. 7: Effect of density, weed control and Cultivar in Total
Number of broadleaf and of narrow leaf -1

Fig. 8: Effect of density, weed control and Cultivar in Total
Number of broadleaf and of narrow leaf -2

So that the highest number of narrow leaf and
broadleaf weeds was obtained 23.77 mean plant of

broadleaf and narrow leaf per square meter under
condition density of 14 plants. The results showed
367
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that this attitude was highly significant by affect of
different levels of weed removal on five sampling
stages. The comparisons of the main effects showed,
in the first sampling stage, the highest number of
narrow-leaf and broadleaf weeds was obtained a
mean of 28.89 weed plants per square meter with

50% weed removal, in the second stage without
weed control, 21.56 weed plants per square meter
and in the third, fourth and fifth stages, the means
was obtained 13.89, 10.11 and 11.33, respectively,
without weed control.

Fig. 9: Effect of density, weed control and Cultivar in Total
Number of broadleaf and of narrow leaf -3

Fig. 10: Effect of density, weed control and Cultivar in Total
Number of broadleaf and of narrow leaf -4

Fig. 11: Effect of density, weed control and Cultivar in Total Number of broadleaf and of narrow leaf -5

indicates, the highest number of weeds on the first,
second and third stages were obtained with means
of 35.67, 25.67 and 15.33, respectively, under
condition of without weed control and the density of
14 plants per square meter. on the fourth stage, the
highest number of broadleaf and narrow leaf was
obtained with a mean of 11.67 under condition of
50% weed removal and density of 14 plants per
square meter and on fifth stage, was obtained with a
mean of 14.33 of broadleaf and narrow leaf per
square meter under condition of 50% weed removal
and density of 7 plants per square meter.
The results showed the total of narrow leaf and
broadleaf weeds in five stages is affected by triple
interaction of cultivar, plant density and weed
removal (Tables 1,2,3). Figure 7 shows the highest
number of weeds in the first stage of sampling was
obtained under condition of without weed control
and density of 14 plants per square meter in Barakat
cultivar. Figure 8 shows the total of narrow leaf and
broadleaf weeds on second stage of sampling was
obtained under condition of density of 14 plants per
square meter in the Barakat cultivar and in
treatments without weed control.
Figure 9 shows the highest number of narrow
leaf and broadleaf weeds on third stage was obtained
under condition with density of 14 plants per square

The results showed narrow leaf and broadleaf
weeds on five sampling stages were not affected by
the interaction of cultivars and plant density (Tables
1,2,3). Also this attitude, in five sampling stages, was
significant at the 5 % level of significance,
statistically, affected by interaction of cultivar and
weed removal. The result of mean comparisons of
interaction and weed removal indicates, in the first
sampling stage, the highest number of narrow leaf
and broadleaf weed was observed in conditions of
without weed control and in the Saraziri cultivar.
This means that in the presence of high densities of
weed, Saraziri cultivar has less ability of competition
than the other two cultivars on control of weed. On
the second and third stages of sampling, the highest
number of weeds was obtained with means of 27
and 14.67 in Barakat cultivar, respectively. On the
fourth and fifth stages, the highest number of weeds
was obtained with mean of 12.67 weed plants per
square meter in local cultivar and without weed
control.
The results showed the total of narrow leaf and
broadleaf weeds in five sampling stages were
significantly affected by the interaction of plant
density and weed removal (Tables 1,2,3). The mean
comparisons of interaction and weed removal
368
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meter of crop on Barakat cultivar and treatment
without weed control. Also, this figure show local
cultivar under condition with 50% weed removal in
both densities of 7 and 11 plants per square meter
could compete better than the other cultivar with
narrow leaf and broadleaf weeds and it is decrease
their numbers.
Figure 10 shows the highest number of broadleaf
and narrow leaf weeds on fourth stage was obtained
under condition of without weed control in the local
cultivar and density of 14 plants per square meter.
The lowest number narrow leaf and broadleaf weeds
was obtained in the treatment with 50% weed
removal under conditions with density of 7 plants
per square meter and in the local cultivar. This
means the local cultivar on fourth stage under
control better than the other cultivars condition with
50% weed removal. Figure 11 shows the highest
number of broadleaf and narrow leaf weeds on fifth
stage was obtained in the local cultivar affected by
the triple interaction under condition of without
weed control and the lowest density. In the most of
studies, the effect of a single species or several
species of weeds has been investigated on reducing
performance, individually. While in the field, there is
a mixture of various weeds, how their competition
with each other is different from single state (Chaichi
and Ehteshami, 2001). Therefore results of this
study cannot is generalized for all weeds. Thus due
to the results of these experiment and the results of
Cousteau et al (2007); Kavurmac et al (2010) and
Mandany et al (2007) found that combination of
weed species in each region is changed.
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