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ABSTRACT 
 

Studies were carried out to investigate the effect of sowing dates and broomrape control treatments (e.g., 
Glyphosate and Imazapic herbicides) on faba bean crop. The experiments were carried out during two 
successive seasons of (2009/2010 and 2010/2011) in naturally Orobanche infested soil at Talkha district, 
Dakahlia Governorate, Egypt. The results showed that the late sowing date in 10 December significantly 
reduced both the number and dry weight of broomrape as compared with the other sowing dates (25 October, 10 

November and 25 November). The decreasing percentage in the dry weight of broomrape by sowing dates 10 

November, 25 November and 10 December were 27.7, 65.9 and 87.2%, respectively as compared with the early 
sowing date (25 October). Also, application of glyphosate at the rate of 90 g a.i./ha three times and imazapic at 
the rate of 50 g a.i./ha three times significantly decreased the dry weight of broomrape by 82.6 and 80.2%, 
respectively as compared with the unweeded plots. Sowing date of 25 October recorded the highest values of 
growth characters and pigment content (chlorophyll a) after 110 days from sowing. While, the greatest values of 
yield and yield components were resulted from the sowing date 25 November. Glyphosate application three 
times followed by imazapic three times gave higher values of growth, yield, yield components and protein 
percentage in the seeds. Glyphosate application three times significantly increased seed yield over the unweeded 
check by 85.1%. Sowing seeds at 10 December with spraying glyphosate or imazapic (three times/each) reduced 
both the number and dry weight of broomrape. While, Maximum seed yield was recorded with crop sown at 25 
November and at 10 November with the application of glyphosate (at 90 g a.i./ha) or imazapic (at rate of 50 g 
a.i./ha) three times. Eventually, it could be concluded that sowing dates in 25th November with application of 
glyphosate or imazapic three times was the best combination for enhancing yield and its attributes. 
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Introduction 
 

Faba bean (Vicia faba L.)  is grown worldwide as a grain legume and green-manure crop. Faba bean is rich 
in protein and used in feeding, soap making, green vegetables, salad and forage (Daur et al., 2008). Broomrape 
is considered one of the most serious agricultural problem in Egypt, Mediterranean countries and different parts 
of the world, causing sever damage to legume crops such as broad bean, peas, lentils, vetch, grass peas and 
chickpea (Mauromicale et al., 2000). Egyptian broomrape (Orobanche aegyptiaca pers.) is a parasite that 
attacks the roots of many dicotyledonous crops including legumes. It draws carbon, nutrients and water through 
haustoria, which connect the parasite with the host's vascular system. Broomrape infestation causes reductions 
in crop yield, adversely affecting crop quality and result in loss of cultivated land area (Nandula, 1998). Among 
the most affecting crops are legumes. Management of broomrape is difficult because of its close association 
with the host. 

Broomrapes are obligate holophrastic weeds 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 (Zehhar et al., 2004). Control of these parasites is difficult because broomrape 
produce hundred of thousand of minute seeds that are highly persistent to the soil conditions and can easily 
transfer to new areas. Methods of control included agricultural practices (such as hand weeding, tillage, crop 
rotation and sowing dates) and chemical control. Planting time is the major factor affecting development, source 
sink relationship and assimilation in faba bean plants. Planting time is crucial in many farming systems to avoid 
frost, drought, pests or diseases, which may occur early or late in the growing season. Late sowing may result in 
severe insect and disease attack (Sahile et al., 2008). Mekky et al. (2003) referred that sowing faba bean in 15 
and 30 November decreased broomrape infestation by 44.8 and 92% as compared with the 1st of November in 
both growing seasons, in association with increasing seed yield by 6.55 and 27.7%, respectively. 
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Most success in controlling broomrape has been achieved with using glyphosate. Rates of 0.2 to 0.3 kg ha-1 

gave good selective control when sprayed 6 weeks after sowing. Glyphosate is thought to translocate through 
the host phloem to broomrape attachments on the host roots and then exert its toxic effect (Nandula, 1998). 
Nassar and Mekky (2002 ) reported that controlling broomrape by applying glyphosate three times (7, 10 and 13 
weeks) after sowing decreased number and dry weight of broomrape spikes by 98.8 and 99%, as compared with 
the untreated plot in both seasons, successively. Application of glyphosate 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. (2004) 
reported that the post-emergence application of the low rate of glyphosate (25 ppm) substantially controlled 
broomrape parasitism in peas, by reducing the number, fresh and dry weight as compared with infected control.  

Therefore the present study aimed to study the effect of sowing dates and certain chemical broomrape 
control treatments on faba bean growth and yield.   
 
Materials and Methods 

 
Two field experiments were carried out during the two successive seasons of (2009/2010 and 2010/2011) at 

Talkha district, Dakahlia Governorate, Egypt. Experimental soil was a clay loam, with organic matter of 1.78 %, 
pH 7.79, total N. 0.079 % and available P 14.2 ppm. Faba bean seeds (Giza 3) were inoculated with the specific 
Rhizobium strain and immediately sown in hills (25 cm apart) on both sides of the ridge. Narrow and broad-
leaved weeds were controlled by hand hoeing at 3 and 6 weeks after sowing. The normal other cultural practices 
were also followed. Harvesting took place on April, 24 and 29 for the first and the second seasons, respectively. 
The experiments were laid out in a split-plot design with four replications each treatment. The experimental unit 
was 3.5 x 3.0 m. The main plots included four sowing dates: 

1- 25 October. 
2- 10 November (Recommended sowing date). 
3- 25 November. 
4- 10 December.  
          Sub-plots were assigned to broomrape control treatments which consisted of: 
1- Spraying Roundup (glyphosate 48% WSC) 2 times after 3 and 6 weeks from sowing at 90 g a.i./ha for 

each spray.  
2- Spraying Roundup (glyphosate 48% WSC) 3 times after 3, 6 and 9 weeks from sowing at 90 g a.i./ha for 

each spray.  
3- Spraying Oroban (imazapic 10% EC) 2 times after 3 and 6 weeks from sowing at 50 g a.i./ha for each 

spray.  
4- Spraying Oroban (imazapic 10% EC) 3 times after 3, 6 and 9 weeks from sowing at 50 g a.i./ha for each 

spray. 
5- Untreated control (Check plots). 

 
Data recorded:          
 
On broomarpe:  

 
At harvest in both seasons, broomrape samples from one square meter area were randomly collected from 

each plot. Number and dry weight of broomrape plants were determined after drying in a forced draft oven at 70 
C to constant weight.  
 
On faba bean plants: 

 
Vegetative growth parameters: 

 
After 110 days from sowing in both seasons, samples of five random plants were taken from the 

experimental plots to estimate the following characteristics: 
1- Plant height (cm).   2- Number of branches/plant.  3- Plant dry weight (g).  4- The plant height (cm) was 

also recorded at harvest stage. 
Also, After 110 days from sowing total chlorophyll content (SPAD value) of fourth faba bean leaves (recent 

ones) was determined by Minolta Chlorophyll Meter 502. Chlorophyll a was calculated by transforming the 
SPAD units to mg/m2 using the following equation: 

 Chlorophyll a = 80.05 + 10.4 x [SPAD] according to Monje and Bugbee (1992). 
 
 



199 
J. Appl. Sci. Res., 9(1): 197-204, 2013 

 
On yield and its attributes: 
 

At harvest stage, the following data were recorded: 
1- Height of the first pod (cm)                     2- Plant dry weight (g) 
3- Pod length (cm)                                     4- Number of pods/plant                           
5- Pods dry weight/plant (g)                         6- Number of seeds/plant 
7- 100-seed weight (g) 
8- Seed yield (ton/ha) was calculated from the weight of seeds obtained from each plot. 
 

On total protein content: 
 
Total nitrogen content was determined by Kjeldahl method (Ranganna, 1979). N values were multiplied by 

6.25 to calculate protein content. 
 

Statistical analysis: 
 
The data obtained were subjected to analysis of variance (ANOVA). Since the trend of the results was 

similar in both seasons, the combined analysis of the data was carried out (Gomez and Gomez 1984). Treatment 
means were compared using the least significant differences test (LSD) at the 0.05 level. 
 
Results and Discussion 
 
The effect on broomrape:  
 
Effect of sowing dates: 

 
The results in Table (1) indicated that the number and dry weight of broomrape spikes were significantly 

affected by the different sowing dates. The late sowing date on 10th of December reduced both the number and 
dry weight of broomrape as compared with the other sowing dates (25 October, 10 November and 25 

November). The decreasing percentage in dry weight of broomrape by sowing dates 10 November, 25 

November and 10 December were 27.7, 65.9 and 87.2%, respectively as compared with the early sowing date 
(25 October). These results might be due to the increase in temperature, which encourages the earlier 
germination of broomrape seeds than late sowing date (Mekky et al., 2003).  

 
Effect of broomrape control treatments:   

 
As shown in Table (1) spraying glyphosate or imazapic was very effective in controlling broomrape. A 

decrease in number and dry weight of broomrape spikes was recorded as compared with unweedy control plots. 
The reduction in the number and dry weight of broomrape spikes were highly significant. The reduction 
percentage of broomrape dry weight by glyphosate application three times, imazapic three times, glyphosate two 
times and imazapic two times were 82.6, 80.2, 79.9 and 77.9%, respectively as compared with the unweedy 
check treatments. The results indicated that no significant differences were observed between spraying 
glyphosate or imazapic two times or even three times on the number and dry weight of broomrape spikes and 
they have similar effect. 

These results may be due to the stimulant is secreted by the roots at a certain stage of development of the 
host, exactly the stage just before or during flowering causing broomrape germination and attachment to the 
host. The above results are in agreement with those of Mekky et al. (2003), Ghalwash et al. (2008) and 
Ghannam et al. (2012) who reported that the action of glyphosate on broomrape is attributable to its selective 
accumulation in the young parasite plant up to a level four times as high as that in faba bean host root three days 
after spraying. 

 
Effect of the interaction: 

 
The interaction between sowing dates and chemical broomrape control treatments significantly affected the 

number and dry weight of broomrape spikes (Figures 1 and 2). Sowing date of 10th of December with spraying 
glyphosate or imazapic three times reduced both the number and dry weight of broomrape as compared with the 
other treatments. Meanwhile, the highest value of weed infestation was recorded in the unweeded check 
treatment when sowing in 25 October. This explains the integrated role of both delayed sowing date and 
glyphosate or imazapic treatment in broomrape control which enables faba bean (the host) to escape from weed 
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parasitism. These results are in good harmony with those obtained by Mekky et al. (2003), Khalil et al. (2010) 
and Kawochar et al. (2011). 
 
Table 1: Effect of planting dates and weed control treatments  on broomrape control and growth faba bean plants as well as Chlorophyll a 

content (Average of the two seasons). 

 
 
The effect on faba bean growth and chlorophyll content:  
 
Effect of sowing dates: 

 
Significant variations were observed between the different treatments regarding their influence on the 

growth characters of faba bean plants including plant height, number of branches/plant, plant dry weight and 
chlorophyll a content after 110 days from sowing as well as on the plant height at harvesting stage (Table 1). 
The maximum values of above-mentioned characters were obtained at the sowing date 25 October. However the 
lowest values were recorded at the planting date 10 December. The results also indicated that there are no 
significant differences between planting faba bean at 25 October, 10 November or 25 November on faba bean 
growth characters and pigment content. 
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Fig. 1: Weight of broomrape at harvest/m2 as influenced by the interaction between planting dates and weed  
            control treatments (Combined data of  2009 /2010 and 2010/2011 seasons). 
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Fig. 2: Number of broomrape at harvest/m2 as influenced by the interaction between planting dates and weed  
            control treatments (Combined data of  2009 /2010 and 2010/2011 seasons). 

 
 These results may be due to the favorable environmental conditions to germination faba bean seeds and 
long growing season at the sowing in early planting. Similar results were obtained by Turk and Tawaha (2002), 
Khalil et al. (2011) and Kawochar et al. (2011). 
 
Effect of broomrape control treatments: 

 
Table (1) shows that the application of glyphosate at the rate of 90 g a.i./ha or imazapic at the rate of 50 g 

a.i./ha two or three times significantly increased  plant height, number of branches/plant and plant dry weight 
after 110 days of sowing as well as plant height at harvesting stage. In contrast, the unweeded check produced 
the lowest values of growth characters of faba bean plants. The unweeded treatment gave the lowest values of 
chlorophyll a content in faba bean leaves after 110 days from sowing (Table1). While, spraying examined 
herbicides gave the highest values of chlorophyll a content. These results coincide with those obtained by 
Mekky et al. (2003) and Ghalwash et al. (2008).  
 
The effect on yield and its attributes: 
 
Effect of sowing dates: 

 
Faba bean yield and its attributes were significantly affected by the different dates of sowing (Table 2). The 

best results recorded for the different characters (including the height of the first pod, plant weight, no. of 
pods/plant, pod dry weight/plant, 100- seed weight and seed yield ton/ha) were for sowing in 25 November, 10 
November, 25 October then 10 December, respectively. The late sowing date in 10 December gave the lowest 
values of the previous characters. Yield was significantly affected by the different sowing dates. Sowing on 25 

November, 10 November and 25 October gave the best results in this regard. They significantly increased seed 
yield (ton/ha) over the sowing date in the 10th of December by 31.6, 25.7 and 15.1%, respectively. The high 
yield from the early planting might be due to the fact that the plants had sufficient longer vegetative period and 
better utilization of water and nutrients. Moreover, late sowing date produced less pods/plant and hence resulted 
in lower yield. The low yield might be due to cold weather during December which hindered the normal growth, 
photosynthesis and rhizobial activities and the crop did not produce enough leaf area to intercept most of 
incoming radiation and convert them to chemical energy through photosynthesis. Moreover, the reduction in 
yield in late sown crop may be due to poor growth, shorter seed filling duration and maturity period, less 
number of fruiting nodes and pods/ plant and minimum seeds/ pod (Sahile et al., 2008). 
 
Effect of broomrape control treatments: 

 
According to the results in Table (2), yield and yield components of faba bean were significantly affected 

by broomrape control treatments, except pod length and no. of seeds/pod. Herein, glyphosate at the rate of 90 g 



202 
J. Appl. Sci. Res., 9(1): 197-204, 2013 

 
a.i./ha sprayed three times was the most significant treatment in increasing height of the first pod, plant weight, 
no. of pods/ plant, pod dry weight/ plant and 100- seed weight and seed yield ton/ha. Moreover, imazapic at the 
rate of 50 g a.i./ha applied three times came in similar position regarding the influence on tested characters. 

   
Table 2: Effect of planting dates and weed control treatments  on yield and yield attributes of  faba bean plants as well as protein content of  
             seeds (Average of the two seasons). 

Protein 
% 

Seed 
yield 
ton 
/ ha 

seed 
weight 
(g) 

No. of 
seeds 
/pod 

Pod dry 
weight / 
plant 
(g)

 No. of 
pods/ 
plant 

Pod 
length 
(cm) 

Plant 
dry 
weight 
(g) 

Height 
of the 
first pod 
(cm) 

Parameters  
 
 

Treatments 
         Planting dates: 
     18.0    25 October 
 4.78        10 November 
 5.00        25  November 
         10 December 
   NS   NS   F test 
    -   -  LSD at 0.05 
         Weed control: 
         Unweeded 
         Glyphosate 2 times 
         Glyphosate 3 times 
         Imazapic 2 times 
         Imazapic 3 times 
   NS   NS   F test 
    -   -  LSD at 0.05 

 
Applying glyphosate and imazapic three times (at 90 g a.i./ha and 50 g a.i./ha) caused seed yield to increase 

by 85.1 and 74.6% respectively, meanwhile applying both of them twice has achieved an increasing estimated 
by 67.5 and 61.4%, respectively over the unweeded control treatment. These results are due to the decrease in 
the number and dry weight of broomrape. In this respect, Fayed et al. (2002) reported that there is a strong 
negative correlation between faba bean seed yield and the number of Orobanche infestation/m2 (r = -0.689**). 
Also, it is clear from the same table that the treatments which had low Orobanche infestation had good growth 
patterns and hence showed high seed yield. This study revealed that the chemical control of broomrape on faba 
bean can be achieved by using the herbicide glyphosate (48% WSC) at 90 g a.i./ha or imazapic (10% EC) at 50 
g a.i./ha. These treatments were adequately enough to govern the number of broomrape emerging spikes in faba 
bean fields. Similar findings were reported by Mekky et al. (2003), Ghalwash et al. (2008) and Bellido et al. 
(2009). 
 
Effect of the interaction: 

 
 Analysis of data revealed that sowing dates and broomrape control treatment interaction significantly 

affected seed yield ton/ha (Figure 3). Maximum seed yield was obtained with sowing on 25 November or 10 
November with the application of glyphosate three times at 90 g a.i./ha or imazapic at the rate of 50 g a.i./ha (at 
the same number of application also). Meanwhile, the lowest seed yield was reported with sowing at 10 
December with the unweeded treatment. This explains the integrated role of both delayed sowing of faba bean 
and glyphosate or imazapic herbicides in broomrape control. Such, integration could be forwarded to faba bean 
growers in infested areas. The integration approach for broomrape control of faba bean was mentioned by 
Mekky et al. (2003) and Ghalwash et al. (2008).  
 
Total protein content: 
 
Effect of sowing dates: 

 
Considerable effects of sowing dates on seed protein content were observed (Table 2). Early sowing dates 

(in 25 October) recorded the highest values of protein content. Meanwhile, the lowest values were obtained with 
planting at 10 December. The high total protein content in seeds from early planting crop might be due to the 
fact that the early planted crop had sufficient longer vegetative period and better utilization of water and 
nutrients where that is very useful in increasing seed protein content. Also, the delay in sowing could lead to a 
shorter growing period which has bad effect on accumulating dry matters in the seeds.  
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Fig. 3: Seed yield (ton/ha) as influenced by the interaction between planting dates and weed control treatments  
            (Combined data of  2009 /2010 and 2010/2011 seasons). 

 
Effect of broomrape control treatments: 

 
As shown in Table (2) all tested broomrape control treatments significantly improved protein content in 

faba bean seeds. The highest protein content (28.3%) was obtained with glyphosate applied three times at 90 g 
a.i./ha, followed by imazapic at 50 g a.i./ha (at the same number of application). This could be due to the 
indirect effect on controlling broomrape which makes nutrients/carbohydrates available to faba bean plants. In 
contrast, the lowest values of protein content received by the unweeded treatment  recorded 24.0 %.    

Eventually, it could be concluded that sowing dates in 25th November with the application of glyphosate or 
imazapic three times was the best combination in controlling weeds and enhancing yield and its attributes. 
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