
 Received: 30th March-2014                    Revised: 28th April-2014                           Accepted: 05th May-2014 
Research article 

 
EFFECT OF CULTIVATION TIME AND WEED CONTROL ON WEED AND SOME 

CHARACTERISTICS OF BROAD BEAN (VICIA FABA L.)  
 
 

Abasalt Rostami Ajirloo*1, Morad Shaban2, Ghorban Didehbaz Moghanloo3 and Kamran Moradpoor4 

 
1Young Researchers and Elite Club, Parsabad Branch, Islamic Azad University, Parsabad, Iran 
2Young Researchers and Elite Club, Boroujed Branch, Islamic Azad University, Boroujerd, Iran 

3Ardabil Natural Resources and Agriculture Reaserch Center, Moghan Agricultural Reaserch Station, 
Moghan, Iran. 

4Department of Plant Breeding, College of Agriculture, Razi University, Kermanshah, Iran 
*corresponding authors: abasat.rostami@yahoo.com 

ABSTRACT: A field experiment was laid out in order to evaluate the effects of two cultivation time and six weed 
control methods on yield and some yield components of broad bean based on randomized complete block design with 
four replications. Results showed that lowest density and dry weight of weed obtained at night cultivation and 
application of Bentazon+once hand weeding treatments. Also, broad bean yield and some of it components was 
significantly higher in night cultivation and application of Bentazon+once hand weeding treatments. 
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INTRODUCTION 
Broad bean (Vicia faba L.) has a long tradition of cultivation in old world agriculture, being among the most ancient 
plants in cultivation and also among the easiest to grow. This plant is very sensitive to weed competition. To avoid 
yield decrease, common bean crop should be kept weed-free 3 to 5 weeks after sowing [1 and 3]. Weed management is 
a critical component of any farming system. Some weed for example, Lambsquarter, Puncturevine and Broomrape are 
considered three of the most serious agricultural problem in Mediterranean countries and different parts of the world, 
causing severe damage to legume crops such as Broad bean, peas, lentils, vetch, grass peas and chickpea [9]. 
Management of Broomrape is difficult because of its close association with the host. Broomrapes are obligate 
holophrastic weed that cause severe damage to the most important vegetable and field crops in Mediterranean region 
and the Middle East. Annual food crop losses due to broomrape infestation amount to $ 1.3 to 2.6 billion. The lack of 
an effective way to control weed during the entire growing season for the crop Broad bean has led to the introduction 
of some herbicides. Suitable cultivation time may result in severe weed, insect and disease attack [16]. Mekky et al, 
[10] referred that suitable time sowing in faba bean decreased broomrape infestation by 92%, in association with 
increasing seed yield by 27.7%. Most success in controlling weed has been achieved with using herbicides. Application 
of herbicides two or three times at rate of 75 cm3/fed gave 99.1 and 97.8% reduction of broomrape and increased seed 
yield by 149.5 and 141.5% as compared with the untreated plots in both of the seasons under investigation 
successively. Messiha et al, [11] reported that the post-emergence application of the low rate of herbicides substantially 
controlled broomrape parasitism in peas, by reducing the number, fresh and dry weight as compared with infected 
control. Therefore, this study was planned to evaluate the effects of cultivation time and weed control methods on 
control of some weed and evaluate of some yield components in Broad bean in Iran. 
 
MATERIALS AND METHODS 
This experiment was laid out in order to evaluation of effects of cultivation time (CT) and weed control methods(CM) 
treatments on control of some weed in Broad bean during the growing season of 2011–2012. Soil of  the field 
experiment was loam (pH= 7.7) with organic matter content 0.57% , total P 8ppm, K 220ppm, N 0.04%, C 0.57%, Fe 
5.2ppm, Mn 4ppm, Cu 0.68ppm and Zn 0.32ppm.  
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The experiment was a randomized complete block design with four replications. The experimental factors were 
cultivation time at day and night, weed control methods in six levels of (1)control (without weed control), (2)once hand 
weeding (H), (3)application of Treflan herbicide(T), (4)application of Bentazon herbicide(B), (5)application of Treflan 
+ once hand weeding (H+T) and (6)application of Bentazon + once hand weeding (H+B). In each plot total weed in 
1m2 were harvested, then individuation them in different families and species. Then dry matter of weed was 
determined. In maturity stage of Broad bean plant samples were taken with 15 plants from each plot and dry weight of 
pod, pod length and seed weight per pod determined. To determine of grain yield and pod harvest index plants were 
harvested from the middle of each plot. After that grain yield recorded on a dry weight basis. Yield was defined in 
terms of grams per square meter and quintals per hectare. The pod harvest index was calculated by the following 
equation: 
HI = (grain yield / biomass yield of pods (seeds +pods weight) ×100 
The data were subjected to analysis of variance using SAS (SAS Institute Inc., 2002).  
 
RESULTS 
Puncturevine: The effect of all treatments on number and dry weight of Puncturevine was significant (Table 1). The 
mean comparison of the number of Puncturevine showed that the highest (14.95 p/m2) and lowest (12.83 p/m2) number 
of Puncturevine were obtained by day and night cultivation respectively. Among the weed control methods treatments, 
there were the lowest (1.75 p/m2) and highest (31.5 p/m2) number of Puncturevine at application of Bentazon + once 
hand weeding (H+B) treatment and control treatment respectively (Table 2). Day cultivation treatment has the highest 
(17.70 g/m2) Puncturevine dry weight and night cultivation treatment has the lowest Puncturevine dry weight (14.68 
g/m2) and the differences were significant (Table 2). Among the weed control methods treatments, the lowest 
Puncturevine dry weight (1.95 g/m2) was belonged at application of Treflan + once hand weeding (H+B) treatment and 
the highest Puncturevine dry weight (42.53 g/m2) was belonged at control treatment (Table 2).  
 
Lambsquarter: The effect of all treatments on number and dry weight of Lambsquarter was significant (Table 1). The 
mean comparisons of the number of Lambsquarter showed that day cultivation treatment has the highest (4.5 p/m2) 
number of Lambsquarter and night cultivation treatment has the lowest number of Lambsquarter (2.31 p/m2) and the 
differences were significant (Table 2). Among the weed control methods treatments, the lowest number of 
Lambsquarter (0.71 p/m2) was belonged at application of Bentazon + once hand weeding (H+B) treatment and the 
highest number of Lambsquarter (9.5 p/m2) was belonged at control treatment (Table 2). The mean comparisons of the 
Lambsquarter dry weight showed that day cultivation treatment has the highest (5 g/m2) Lambsquarter dry weight and 
night cultivation treatment has the lowest Lambsquarter dry weight (2.82 g/m2) and the differences were significant 
(Table 2). Among the weed control methods treatments, the lowest Lambsquarter dry weight (0.56 g/m2) was belonged 
at application of Bentazon + once hand weeding (H+B)treatment and the highest Lambsquarter dry weight (11.41 
g/m2) was belonged at control treatment (Table 2).  
Table1. Analysis of variance (mean squares) for effects of time of cultivation and weed control methods on dry 

weight and number of different weed in Broad bean farm 
  Lambsquarter  Puncturevine  Broomrape  

source df Dry weight Number  Dry weight Number  Dry weight Number  
R        

Time(T) 1 52.181** 62.531** 101.958** 88.187** 8.130** 5.896** 
Ea 3 0.830 0.253 0.421 0.743 0.021 0.027 

Control 
method (C) 5 99.943** 84.167** 1452.224** 1007.570** 5.783** 9.298** 

T*C 5 8.395** 11.080** 16.505** 4.22* 2.861** 3.698**

Eb 30 0.554 0.322 2.55 2.02 0.017 0.011 
CV   18.42 15.67 8.56 9.35 15.23 21.30 

* and **: Significant at 5% and 1% probability levels, respectively 
 
Broomrape: The effect of all treatments on number and dry weight of Broomrape was significant (Table 1). The mean 
comparisons of the number of Broomrape showed that day cultivation treatment has the highest (0.88 p/m2) number of 
Broomrape and night cultivation treatment has the lowest number of Broomrape (0.25 p/m2) and the differences were 
significant (Table 2).  
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Among the weed control methods treatments, the lowest number of Broomrape (0.0 p/m2) was belonged at application 
of Bentazon + once hand weeding (H+B) and Treflan + once hand weeding (T+B) treatments and the highest number 
of Broomrape (2.62 p/m2) was belonged at control treatment (Table 2). The mean comparisons of the Broomrape dry 
weight showed that day cultivation treatment has the highest (1.08 g/m2) Broomrape dry weight and night cultivation 
treatment has the lowest Broomrape dry weight (0.31 g/m2) and the differences were significant (Table 2). Among the 
weed control methods treatments, the lowest Broomrape dry weight (0.0 g/m2) was belonged at application of 
Bentazon + once hand weeding (H+B) and Treflan + once hand weeding (T+B) treatments and the highest Broomrape 
dry weight (2.74 g/m2) was belonged at control treatment (Table 2).  
Broad bean treats 
Plant height: The effect of control method treatment on plant height was significant and the other treatments were not 
significant on it (Table 1). The mean comparison of the plant height showed that, the highest plant height (80.93 cm) 
was belonged at application of Bentazon + once hand weeding (H+B) treatment and the lowest plant height (58.12 cm) 
was belonged at control treatment (Table 2).  
Number of branch per plant: The effect of cultivation time and control method treatments on number of branches per 
plant were significant, but the effect of interaction between them on it was not significant (Table 1). The mean 
comparisons values of the number of branches per plant showed that night cultivation treatment has the highest (3.85) 
number of branches per plant and day treatment has the lowest number of branches per plant (3.14) and the differences 
were significant (Table 2). Among the weed control methods treatments, the highest number of branches per plant 
(4.42) was observed from application of Bentazon + once hand weeding (H+B) treatment and the lowest number of 
branches per plant (2.40) was belonged to control treatment (Table 2) and the differences were significant. 
 
Table-2. Mean comparison for effects of time cultivation and weed control methods on dry weight and number 

of different weed in Broad bean farm. 
Treatments Lambsquarter  Puncturevine  Broomrape  

 Dry weight 
(g/m2) 

Number 
(p/m2)  

Dry weight 
(g/m2) 

Number 
(p/m2) 

Dry weight 
(g/m2) 

Number 
(p/m2) 

time       
day 5.00a 4.50a 17.70a 14.95a 1.08a 0.88a 

night 2.82b 2.31b 14.68b 12.83b 0.31b 0.25b 
Control method 

control 11.41a 9.50a 42.53a 31.50a 2.74a 2.62a 
Once handing 

control (H) 3.54c 3.62b 13.89c 14.25c 0.15c 0.12cd 

Treflan (T) 4.78b 2.75c 18.37b 18.62b 0.70b 0.37b 
Bentazon (B) 1.91d 2.25c 17.66b 15.37c 0.57b 0.29bc 

H+T 1.26de 1.58d 1.97d 1.87d 0.00d 0.00d 
H+B 0.56e 0.71e 2.73d 1.75d 0.00d 0.00d 

Means followed by the same letters in each column are statistically not significant different (Duncan’s multiple range 
test, p≤0.05). 

Table-3. Analysis of variance (mean squares) for effects of time of cultivation and weed control methods on 
some yield components of Broad bean 

source df Plant 
height 

Number 
of branch 
per plant 

Number of 
pod per 

plant 

Pod 
length 

Pod dry 
weight Grain yield 

R        
Time(T) 1 365.093ns 5.922* 83.529* 0.336ns 83.925* 373041.99** 

Ea 3 320.763 0.406 3.341 0.862 7.471 11522.05 
Control 

method(C) 5 565.512** 3.595** 234.860** 0.329ns 720.114** 
5016177.74** 

T*C 5 50.148ns 0.1189ns 4.821ns 2.509ns 2.349ns 22127.71ns 
Eb 30 62.053 0.456 3.459 0.278 8.386 20855.08 
CV   11.58 19.31 8.01 4.76 9.47 5.30 

* and **: Significant at 5% and 1% probability levels, respectively 
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Nuumber of pod per plant: The effect of all treatments on number of pod per plant was significant excluding 
interaction between them (Table 3). The comparison of the mean values of the number of pod per plant showed that 
night cultivation treatment has the highest (24.51) number of pod per plant and day treatment has the lowest number of 
pod per plant (21.87) and the differences were significant (Table 4). Among the weed control methods treatments, the 
highest number of pod per plant (28.89) was belonged at application of Bentazon + once hand weeding control (H+B) 
treatment and the lowest number of pod per plant (13.08) was belonged at control treatment (Table 2).  
Table-4. Mean comparisons for effects of time cultivation and weed control methods on some yield components 

of Broad bean 

traitments 
Plant 
height 
(cm) 

Number 
of branch 
per plant 

Number 
of pod 

per plant 

Pod length 
(cm) 

Pod dry 
weight 

(g) 

Grain yield 
(kg/ha) 

time       
day 70.77a 3.14b 21.87b 10.97a 29.25b 2633.17b 

night 65.25a 3.85a 24.51a 11.14a 31.90a 2809.48a 
Control method 

control 58.12d 2.40c 13.08e 11.09a 15.06e 1274.72e 
Once handing 

control (H) 61.47cd 3.56b 23.82cd 11.16a 28.01d 2626.29d 

Treflan (T) 67.27cb 3.86ab 25.18bc 11.00a 28.39cd 2690.48d 
Bentazon (B) 74.40ab 3.41b 25.83b 10.95a 38.45b 2915.76c 

H+T 65.88cd 3.32b 22.36d 11.00a 31.32c 3260.12b 
H+B 80.93a 4.42a 28.89a 11.16a 42.22a 3560.59a 

Means followed by the same letters in each column are statistically not significant different (Duncan’s multiple range 
test, p≤0.05). 
Pod length and Pod dry weight: All of treatments hadn’t  any effects on pod length significantly (Table 1). Although 
there were significant effect of cultivation time and control method treatments on pod dry weight, but the effect of 
interaction between them on it was not significant (Table 1). The mean comparisons of the pod dry weight showed that 
night cultivation treatment has the highest (31.9 g) pod dry weight and day has the lowest pod dry weight (21.25 g) and 
the differences were significant (Table 2). Among the weed control methods treatments, the highest pod dry weight 
(42.22 g) was belonged to application of Bentazon + once hand weeding (H+B)treatment and the lowest pod dry 
weight (15.06 g) was belonged to control treatment (Table 2).  
Grain yield: The effects of time of cultivation and control method treatments on grain yield were significant, but the 
effect of interaction between them on grain yield was not significant (Table 3). The mean comparisons values of the 
grain yield showed that night cultivation treatment has the highest (2809.48kg/ha) grain yield and day treatment has the 
lowest grain yield (2633.17kg/ha) and the differences were significant (Table 4). Among the weed control methods 
treatments, the highest grain yield (3560.59kg/ha) was belonged at application of Bentazon + once handing weed 
control (H+B) treatment and the lowest grain yield (1274.72kg/ha) was belonged to control treatment (Table 4).  
 
DISCUSSION 
This study revealed that the chemical control of weed in Broad bean can be achieved by using the herbicide Treflan 
and Bentazon. These treatments with hand weeding treatment were adequately enough to govern the number of 
broomrape, lambsquarter and puncturevine in Broad bean fields. Similar findings were reported by [6 and 10]. The 
most effective was the mechanical-chemical method, which significantly reduced both the number of weed and their 
dry weight. This method is gaining in importance due to the promotion of integrated agriculture and efforts to restrict 
the use of chemicals [15]. This trend diminished over time, and in day cultivation, the total number of weed in the day 
treatments had caught up to those in the night treatments. However, in day cultivation treatment there were 
significantly more large weed in the day treatment than the night treatment, which supports the inference that there 
were early differences between the night and day treatments, at least for the cultivated plots. Slight reduction in weed 
may be possible by cultivating at night, though weed numbers would still necessitate post-emergence control measures.  
This study revealed that the chemical control of weed on Broad bean can be achieved by using the herbicide Bentazon 
and Treflan. Chemical treatments were adequately enough to govern the number of weed emerging in Broad bean 
fields, but application of herbicides with handing weed control has a better effects on weed control on this fields. EL-
Metwally [4] indicated that the number and dry weight of broomrape were significantly affected by the different time 
of sowing. Spraying herbicide was very effective in controlling broomrape [4].  
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EL-Metwally [4] showed that, a decrease in number and dry weight of broomrape spikes was recorded as compared 
with unweedy control plots. There is a strong negative correlation between faba bean seed yield and the number of 
Orobanche infestation/m2. Broad bean and its attributes were significantly affected by the different time of cultivation 
and weed control methods. The best results recorded for the different characters (including the plant height, number of 
branches per plant, number of pod per plant, pod length, pod dry weight and grain yield) were for cultivation at night. 
This verifies that Bentazon herbicide is more effective when applied at early growth stages that weed are more 
sensitive. Motley et al, [13] also concluded that growth stage greatly affects the efficiency of herbicide. Application of 
a suitable herbicide at the early growth stages controls weed efficiently and makes crop the winner of competition [14]. 
Broad bean yield was significantly higher in night cultivation condition. Analysis of data revealed that cultivation time 
and weed control treatment interaction significantly affected seed yield kg/ha. Maximum seed yield was obtained with 
cultivation at night with the application of Bentazon+once handing weed control (H+B) treatment. This explains the 
integrated role of both cultivation time of Broad bean and Bentazone herbicides in weed control. However, these 
results showed that application of Bentazon with once handing weed control method was very effective in controlling 
of weed, which lead to maximum grain yield. 
 

REFERENCES 
 

[1] Chmielowiec, and Borowy, A. 2004. Ocena działania bentazonu i metolachloru w uprawie fasoli zwykłej 
(Phaseolus vulgaris L.) ‘BONA’./ Evaluation of the effect of bentazon and metolachlor in common bean 
(Phaseolus vulgaris L.) ’Bona’ crops. Act. Sci. Pol., Hortorum Cultus, 3 (1): 75-87 (in Polish). 

[2] Cosser, N.D., Gooding, M.J., Froud-Williams, R.J. 1996. The important of wheat cultivar, sowing date and grazing 
on the weed seed bank of an organic farming system. Aspects Appl. Biol., 47: 429-432. 

[3] Dobrzański, A. 1996. Krytyczne okresy konkurencji chwastów a racjonalne stosowanie herbicydów w uprawie 
warzyw. / Critical periods of weed competition in vegetable crops in relation to rational herbicides application. 
Progr. Plant Protect. /Post. Ochr. Rośl. 36 (1): 110-116 (in Polish). 

[4] EL-Metwally, I.M., El-Shahawy, T.A., and Ahmed, M.A. 2013. Effect of Sowing Dates and Some Broomrape 
Control Treatments on Faba Bean Growth and Yield. Journal of Applied Sciences Research, 9(1): 197-204. 

[5] Gallagher, R.S. 1996. ‘Ecophysical aspects of phytochrome-mediated germination in soil seed banks.’Ph.D. Thesis. 
(The Ohio State University). 

[6] Ghalwash, A.M., Soliman, I E., and Khaffagy, A.E. 2008. Performance of some faba bean (Vicia faba L.) cultivars 
under numerous broomrape (Orobanche crenata Forsk.) control treatment. J. Agric. Sci. Mansoura Univ., 
33(4): 2439-2448.  

[7] Ghannam, I., Al-Masri, M., and Barakat, R. 2012. The effect of herbicides on the Egyptian broomrape (Orobanche 
aegyptiaca) in Tomato fields. American J. Plant Sci., 3: 346-352. 

[8] Liebman, M. 1989. Effect of nitrogen, fertilizer, irrigation, and crop genotype on canopy relations and yields of an 
intercrop/weed mixture. Field Crops. Res., 22: 83-100. 

[9] Mauromicale, G., Restuccia, G., and Marchese, M. 2000. Germination response and viability of Orobanche crenata 
Forsk. Seeds subjected temperature treatment Australian J. Agric. Res, 51(5): 579-585. 

[10] Mekky, M.S., Yehia, Z.R., and Nassar, A.N.M. 2003. Effect of sowing date, varieties and glyphosate application 
on broomrape and yield of faba bean. Bull. Fac. Agric. Cairo, Univ., 54: 55-76. 

[11] Messiha, N.K., Sharara F.A., and Elgayar, S.H. 2004. Effect of glyphosate, fosamine ammonium and their mixture 
for control Orbanche crenata in peas (Pisum sativum). J. Agric. Sci. Mansoura Univ., 29(7): 3979-3991. 

[12] Morrish, C.H. 1995. Aspects of mechanical and non-chemical weed control in forage maize. PhD Dissertation, 
Why College, University of London, London. 

[13] Motley, K., Dellow, J., Storrie, A., and Spenceley, J. 2004. Using Herbicides in Lippia Management Program 
Agnote DPI, 2nd edition. Minotti PL and RD Sweet, 1981. Role of Crop Competition in Limiting Losses from 
Weed. In: D Pimentel (ed), Handbook of Pest Management in Agriculture, CRC Press, USA. 

[14] Nandula, V.K. 1998. Selective control of Egyptian broomrape (Orbanche egyptian Pers.) by Glyphosate and its 
amino acid status in relation to selected hosts. Ph.D. Thesis Virginia polytechnic Institute and State University, 
USA. 

[15] Podleśny. 2007. Główne problemy agrotechniki roślin strączkowych. / The main issues of agricultural practices 
used in growing leguminous crops. Wieś Jutra, 3 (104): 34-36 (in Polish). 

[16] Sahile, S., Ahmed, S., Fininsa, C., Abang, M.M., and Sakhuja, P.K. 2008. Survey of chocolate spot (Botryty 
fabae) disease of faba bean (Vicia faba L.) and assessment of factors influencing disease epidemics in northern 
Ethiopia. Crop Protection, 27: 1457-1463. 

International Journal of Plant, Animal and Environmental Sciences               Page: 275                               
Available online at www.ijpaes.com 


