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ABSTRACT 
 
 This work was conducted at the experimental farm of Mallawi Agricultural Research Station, Agricultural 
Research Center, Egypt, during three winter seasons of 2008/09, 2009/10 and 2010/11 to determined the 
availability of resistance to broomrape in chickpea germplasm and the influence of local weather conditions on 
the establishment and emergence of broomrape. A screening for resistance was performed under field conditions 
in a germplasm collection of 30 genotypes in the first winter seasons and the best 13 out of the 30 chickpea lines 
were evaluated in the third winter season. According to the results obtained from the means of two seasons, 
three lines of chickpea had the lowest number and weight of broomrape spikes per host plant i.e. F97-229C, . 
F98-73C and F01-52C which attained 13.3, 14.6 and 14.9 spikes of Orobanche / plant and weighed 24.5, 27.7 
and 22.4, grams / plant, respectively. The percentages of both number and weight of Orobanche spikes/plant for 
the 30 chickpea lines were measured according as relatives to the value of 100% of the chickpea line (L-382) 
which attained the highest number and weight of Orobanche spikes/plant. The results of the percentages of 
number and weight of seeds for the 30 chickpea lines showed the superiority of 13 out of the 30 chickpea lines 
in addition to their tolerance to crenata broomrapes. The highest number and weight of seeds per plant was 
detected to the chickpea line F97-229C that was considered as the comparative for Orobanche resistance and 
hence its percentages of number and weight of seeds per plant are 100%’s. The chickpea line F97-113C 
followed the best line attaining 88.3% for its number of seeds and 91.5% for its weight of seeds per plant and 
followed by lines F98-73C with 83.9% and 72.0%, F99-1C with 78.7% and 86.7%, F00-72C with 70.4% and 
64.3%, F2002-63C with 68.9% and 70.3%, F99-73C with 65.8% and 86.5%, F01-52C with 61.3% and 67.0%, 
X2001-173 with 60.7% and 51.3%, F99-44C with 57.5% and 59.7%, Giza-3 with 48.4% and 37.3%, F2002-23C 
with 36.4% and 46.0%, and F01-3C with 32.8% and 33.7% for their number and weight of seeds per plant, 
respectively. However, under the conditions of free plots, both chickpea lines Giza-1 and Giza-88 attained the 
highest number and weight of seeds per plant, respectively. There was no need for screening under the normal 
conditions of plots free of Orobanche infestations. These results were promising for further evaluation in the 
next season for the elite 13 chickpea lines on their critical traits of earliness, yield and yield components. The 
results affirmed the superiority of three chickpea lines i.e. F98-73C, F00-72C and F01-52C that their yields were 
1.867, 1.820 and 1.486 ton per feddan, respectively.  
 
Kew words: Chickpea (Cicer arietinum) resistance, crenate broomrape (Orobanche crenata Forsk). 
 
Introduction 
 
 Chickpea (Cicer arietinum L.) is an annual grain 
legume crop sold into human food markets and 
classified into different types based primarily on seed 
color. Desi chickpea has a pigmented (tan to black) 
seed coat and small seed size. Kabuli chickpea, 
sometimes called “Garbanzo bean,” has white to 
cream-colored seed coats and range in size from 
small to large. Chickpea (Cicer arietinum) is a host 
of crenate broomrape (Orobanche crenata) that 
suffers little damage in the traditional spring sowing, 

but there is concern that the continued spread of the 
practice of winter sowings might lead to an outbreak 
of broomrape infection in chickpea. Orobanche 
crenata Forsk. is a major constraint for chickpea 
production in Mediterranean countries [4]. To solve 
the problem of the lack of resistance in chickpea 
cultivars, a screening for resistance was performed 
under field conditions in a germplasm collection of 
30 genotypes and lines of Cicer arietinum L. No 
complete resistance was found but varying levels of 
resistance were identified and confirmed in further 
field seasons. Resistance was quantitative resulting in 
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a reduction in the number of emerged broomrapes 
per chickpea plant [1]. Broomrape infection and 
expression of resistance proved to be highly 
influenced by environmental conditions Borg, [2]. 
Resistance is the consequence of the combination of 
several resistance mechanisms preventing or 
hampering establishment of broomrape and/or 
development of established tubercles. Resistance 
identified could suffice to prevent broomrape 
damage in normal years, but might need to be 
implemented with other control measures in very 
conducive years. Cubero, [3] showed that the genetic 
system that controls the resistance in the host plants 
is complex and that resistance is dependent on 
environmental conditions. Links et al. [6] confirmed 
resistance of the chickpea line ILC 3279 in field and 
in plots trials. They found that line had higher seed 
and straw yield production and lower Orobanche 
infestation than other tested genotypes. Links and 
Saxina [7] found different succeptibility in chickpea 
genotypes and they used a glyphosate compound of 
imazethapyr at tubercle attachment stage with no 
major effect on crop yield. Radwan and Darwish [10] 
emphasized on faba bean selection for varieties 
tolerant to crenate broomrape and they considered 
that as an economic way to avoid yield reduction in 
broomrape infested fields. Also, Radwan et al [10] 
referred to screening faba bean genotypes for their 
tolerance to Orobanche crenata is complicated by 
both the genetic variability in populations of the 
parasite and the dependence of level of infestation 
upon environmental conditions. The objective of this 
study is to evaluate and extract the elite chickpea for 
their resistance to Orobanche crenata with their 
other important characters.  
 
Materials and Methods 
 

 Thirty chickpea lines were used to be screened 
through two winter seasons under two types of soil 
spots, the first is naturally infested with broomrape 
and the other is broomrape free soil. The experiment 
was conducted in Mallawi Agricultural Research 
Station through 3 winter seasons of 2008/09, 2009/10 
and 2010/11 in open field. 
 Chickpea seeds of the 30 lines shown in (Table 
1) were sown in hills 15-cm apart with two seeds 
each hill in 3-ridge plots and ridges were 60-cm 
apart. Each line of chickpea was planted in plots of 
three replicates, the area of each plot equaled 5.4 m2 
and the chickpea lines were randomizing distributed. 
Hand hoeing was done when required but no 
herbicides were applied. All agricultural practices 
and recommendations were applied on chickpea 
throughout the growing season. 
 In the first two seasons, the data of number of 
days to 50% flowering, 95% maturity were recorded 
and measurements of the critical traits such as 
number and weight of chickpea seeds were recorded 
as percentages related to value of the top yield line of 
chickpea (F97-229C), while number and weight of 
broomrape plants were recorded as percentages 
related to the top line of chickpea for its number and 
weight of broomrape spikes per host plant (L-382). 
In the third season, the best 13 chickpea lines were 
planted in 4-ridges plots of 7.2 m2 area each plot to 
be evaluated through the traits of their flowering, 
maturity, plant height, number of branches and pods, 
number and weight of chickpea seeds/plant, weight 
of 100 seeds and yield per plot (kg) and per feddan 
(ton). 
 The collected data were subjected to proper 
statistical analysis of RCB design according to the 
procedures outlined by Snedecor and Cochran 
(1981). The comparison among means was done 
using LSD at 0.05 level of probability.  

 
Table 1: The source of the thirty chickpea lines used in this study. Chickpea lines 

 
 
Experimental Results: 
 
 The results obtained reveal the response of 30 
genotypes and lines of chickpea grown under both 
infestation of broomrape and free field plots in order 
to reach and chose the best tolerant and high yield 
lines of chickpea. The results shown in Tables 2-8 
reveal wide variations among all genotypes and lines 
of chickpea in all traits studied. The differences 
between the 30 genotypes and lines of chickpea were 

found to be significant for number of days to 
flowering and maturity Tables 2 and 3. According to 
the results obtained from the means of two seasons, 
two lines of chickpea had the lowest number and 
weight of broomrape spikes per host plant F97-229C 
which attained 13.3 Orobanche spikes/plant and F97-
229C that its Orobanche spikes/plant weighed 22.4 
grams Table 4. The percentages of both number and 
weight of Orobanche spikes/plant for the 30 
chickpea lines were measured according as relatives 
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to the value of 100% of the chickpea line (L-382) 
which attained the highest number and weight of 

Orobanche spikes/plant. 

 
Table 2: Mean number of days to 50% flowering for the thirty chickpea lines grown under both Orobanche crenata infestation and free 

plots through two successive winter seasons of 2008/09 and 2009/10. 

 
 
Table 3: Mean number of days to 95% maturity for the thirty chickpea lines grown under both Orobanche crenata infestation and free plots 

through two successive winter seasons of 2008/09 and 2009/10. 
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Table 4: Mean number and weight of Orobanche crenata plants for the thirty chickpea lines grown under Orobanche infestation through 
two successive winter seasons of 2008/09 and 2009/10. 

 
 
Table 5: Mean percentages of number of chickpea seeds per plant for the thirty chickpea lines grown under both Orobanche crenata 

infestation and free plots through two successive winter seasons of 2008/09 and 2009/10. 

 
 
 In the infested plots, the results of the 
percentages of number and weight of seeds for the 30 
chickpea lines (Tables 5 and 6) showed the 
superiority of 13 out of the 30 chickpea lines in 
addition to their tolerance to crenata broomrapes. 
The highest number and weight of seeds per plant 

was detected to the chickpea line F97-229C that was 
considered as the comparative for Orobanche 
resistance and hence its percentages of number and 
weight of seeds per plant are 100%’s. The chickpea 
line F97-113C followed the best line attaining 88.3% 
for its number of seeds and 91.5% for its weight of 
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seeds per plant and followed by lines F98-73C with 
83.9% and 72.0%, F99-1C with 78.7% and 86.7%, 
F00-72C with 70.4% and 64.3%, F2002-63C with 
68.9% and 70.3%, F99-73C with 65.8% and 86.5%, 
F01-52C with 61.3% and 67.0%, X2001-173 with 
60.7% and 51.3%, F99-44C with 57.5% and 59.7%, 
Giza-3 with 48.4% and 37.3%, F2002-23C with 
36.4% and 46.0%, and F01-3C with 32.8% and 
33.7% for their number and weight of seeds per 

plant, respectively. However, under the conditions of 
free plots, both chickpea lines Giza-1 and Giza-88 
attained the highest number and weight of seeds per 
plant, respectively. There was no need for screening 
under the conditions of plots free of Orobanche 
infestations. The results obtained were in 
concordance with those obtained by [1], Borg, [2], 
Cubero, [3], [4] and Links and Saxina [7]. 

 
Table 6: Mean weight of chickpea seeds per plant for the thirty chickpea lines grown under both Orobanche crenata infestation and free 

plots through two successive winter seasons of 2008/09 and 2009/10. 

 
 
Table 7: Mean No. of days to 50% flowering, 95% maturity, plant height (cm), No. of branches and No. of pods / plant for the thirteen 

chickpea lines grown under field conditions at Mallawi in 2010/11 winter season. 

 
 
 These results were promising for further 
evaluation in the next season for the elite 13 chickpea 
lines on their critical traits of earliness, yield and 
yield components. The data represented in (Tables 7 
and 8) show the results that affirmed the superiority 

of three chickpea lines i.e. F98-73C, F00-72C and 
F01-52C that their yields were 1.867, 1.820 and 
1.486 ton per feddan, respectively. The results 
obtained are in agreement with those of Lanier, [5]. 
Miller, et al. [8], Nelson, [9] and Welty, et al. [12]. 
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Table 8: Mean No. of seeds / plant, weight of seeds / plant (g), weight of 100 seeds (g), yield / plot (kg) and yield / fed. (ton) for the thirteen 
chickpea lines grown under field conditions at Mallawi in 2010/11 winter season. 
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