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ABSTRACT 
 
The southern highland of Tigray of Ethiopia was one 
of the most productive pulse producing areas. 
However, wide spread and high infestation of 
Orobanche crenata, resulted in yield reduction and 
the loss was estimated to be up to 100%. In 
response, an investigation was carried out to 
evaluate and identify Orobanche resistant and high 
yielding faba bean (Vicia faba L.) genotypes.  
Fourteen resistant faba bean genotypes to 
Orobanche and a susceptible genotype, which were 
obtained from International Center for Agricultural 
Research in the Dry Areas (ICARDA) were used in the 
experiments. These genotypes  and one local check 
were evaluated in Randomized complete block 
design (RCBD) with three replication during the year 
of 2009-2010 from July to November. The evaluation 
was carried out for two cropping seasons in a field 
naturally infested with O. crenata. The combined 
analysis showed that genotypes differed in the level 
of Orobanche infestation and grain yield. The 
average yield observed for the 50% of the resistant 

genotypes was two to three-fold higher than the 
corresponding local and the susceptible genotypes. 
Thus, the highest mean yield and the lowest 
Orobanche infestation was obtained from entries 
ILB4358, Sel.F5/3053/2003-3, Sel.F5/3382/2003-4, and 
Sel.F5/3085/2003-4 with a yield of 2872.7, 2191.7, 
1968.3, and 1800 kg/ha respectively, while the local 
and susceptible one yielded only 946.7 and 866.3 
kg/ha with broomrape count, 37 and 74 per two 
sq.metre, respectively. In addition, these resistant 
genotypes showed delay in Orobanche 
establishment which gave them an advantage over 
the parasite. As a result, four promising genotypes 
were selected for further propagation and release. 
Using these Orobanche resistant genotypes, the 
dietary requirement of the household could be 
fulfilled and the nutrient depletion of the area may be 
addressed as the farmers are using mono-cropping 
of cereals due to the invasiveness of the particular 
parasitic weed. Meanwhile, these entries should be 
promoted for production and utilization of their 
desirable gene(s) for further research programme 
and can form appropriate material for an integrated 
control package. 
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INTRODUCTION 
 
Since antiquity, Orobanche crenata Forsk., is considred 
to be a serious problem to legume cultivation especially 
in the Mediterranean region, Middle East and other parts 
of the world as a whole (Cubero et al., 1994; Pérez-de-
Luque et al., 2010). This particular parasitic weed causes 
catastrophic damage to agricultural crops and constitutes 
a major constraint on faba bean, pea, chickpea, lentil and 
other grain and forage legumes (Rubiales et al., 2006). In 
some cases, the yield diminution was so great that the 
legume cultivation was abandoned altogether. The 
infestation has reached in country like Ethiopia to a new 

peak in a country where food legumes are the major 
crops. Survey results have indicated that O. crenata is 
and to be an actual and potential threat to highland food 
legume production, especially with more pronounced 
effects in faba bean and pea (Rezene and Gerba, 2003).  
The distribution of the weed is almost throughout the 
whole country except that its infestation` is extremely 
high in some localized areas. Of the highland food 
legumes growing areas of the country, two regions; 
Tigray and Amhara where sever infestation of this 
species has been  recorded   (Rezene and Gerba, 2003).   
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Table 1. List of faba bean genotypes evaluated against broomrape in Tigray (2009-2010). 
 
Name  Pedigree  Origin  FAO Status  
ILB 4338* ILB 4338 Morocco  Designated  
ILB 4347 ILB 4347 Morocco  Designated 
ILB 4357 ILB 4357 Morocco  Designated 
ILB 4358 ILB 4358 Morocco  Designated 
Giza 4/2000 Giza 4 Egypt  Undesignated  
Sel.F5/3034/2003-3 HBP/DS0/2000 Fam 1045-1 ICARDA Undesignated  
Sel.F5/3043/2003-14 HBP/DS0/2000  ICARDA Undesignated  
Sel.F5/3053/2003-3* HBP/DS0/2000  ICARDA Undesignated  
Sel.F5/3054/2003-7 HBP/DS0/2000  ICARDA Undesignated  
Sel.F5/3085/2003-4* HBP/DS0/2000  ICARDA Undesignated  
Sel.F5/3086/2003-6 HBP/DS0/2000  ICARDA Undesignated  
Sel.F5/3087/2003-14 HBP/DS0/2000  ICARDA Undesignated  
Sel.F5/3382/2003-4* HBP/DS0/2000  ICARDA Undesignated  
Sel.F5/8988/2005 C. Spot x Asc x Or  ICARDA Undesignated  
Local check - Ethiopia - 
ILB 1814(Susc. check) Syrian Local Large Syria  Undesignated 
 

Source: ICARDA, 2008, * Selected and propagated for further yield verification. 
 
 
 
Besufikad et al., (1999), reported that in highly infested 
areas, farmers generally avoid growing faba bean or 
other susceptible crops, resulting in substantial 
reductions to both the extent of cultivable areas and to 
food legume production. One estimate has shown that 
the total areas infested in Tigray region alone would be 
more than 5000 ha in five districts. 

Ever since the weed became a menace in Ethiopia in 
general and Tigray in particular, efforts were made to 
manage the weed by different methods. Nevertheless, so 
far, no single method has been proved to be satisfactory, 
as each methods suffers from one or more limitations 
such as high cost, impracticability, environmental safety , 
temporary relief etc., (Rubiales and Torres, 2007; 
Rubiales et al., 2009). Therefore, breeding for resistance 
was considered to be the best form of control against 
broomrape. Many programs in the regions viz. Spain, 
Egypt, Syria, Morocco and Ethiopia have set up faba 
bean breeding programmes to select broomrape-resistant 
varieties. As a result, a large number of highly tolerant 
genotypes with higher yield have been identified. Hence, 
the aim of this paper is to present some faba bean 
genotypes, selected for their resistance to O. crenata, in 
the presence of an Ethiopian population of O. crenata, in 
field. 
 
 
 MATERIALS AND METHODS 
 
The experiment was carried out in Ofla district, Tigray, 
Ethiopia, located at 12o31’N latitude and 39o33’E 
longitude and an elevation of 2490 meter above sea 
level. Ofla is located about 620 km far from Addis Ababa 

(Capital city of Ethiopia) to the north and about 150km to 
the south of Mekelle (Tigray regional capital). The annual 
rainfall varies from 450 to 1200mm during summer (June 
to September) and 180-250mm during winter season 
(February to May). The mean annual temperature is 22oc 
with minimum and maximum temperature of 6oc and 
30oc, respectively.  Table 1 shows fourteen faba bean 
genotypes that were known to have resistance to 
Orobanche and a susceptible genotype, which were 
obtained from ICARDA. These genotypes  and one local 
chek were evaluated in RCBD with three replications for 
two  consecutive years (during 2009 and 2010). The 
experiments were conducted in the main season of the 
country (July to November) of each year. Sowing was 
carried out during the first week of July each year. The 
susceptible check (ILB1814) was planted after every two 
rows of test genotypes for comparison purpose. Each 
genotype was sown in rows 4 m long, with 0.1m intra-row 
and 0.5 m inter-row spacing. At planting, DAP was 
applied at a rate of 100kg /ha. The genotypes were 
evaluated for their agronomic performance and 
resistance to Orobanche crenata. Data on days to 50% 
flowering and 90% maturity of faba bean genotypes were 
recorded when plants per plot have reached their 
respective physiological stages. Plant height was also 
measured from five randomly taken at maturity from the 
ground level to the tip of the plant. Five randomly taken 
plants from the sampling plots were used for 
determination of yield components such as pods per 
plant, seeds per pod, and seed yield per plant.  

The grain yield per plot was adjusted to 10.5% moisture 
level and converted to kg/ha. The 100-seeds weight 
(HSW) was also determined.  Broomrape infestation was  
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Table 2. Plant height, days to flowering and maturity of faba bean genotypes in an O. crenata infested field in Ofla district. 
 

Genotype Days to 50% flowering   Days to 90% maturity   Plant height (cm)  
2009 2010 Mean    2009 2010 Mean   2009 2010 Mean  

ILB4358 51de 46.67d 48.8cd   134.67def 117.67abcd 126.17de  87.2cd 116.5ab 101.87bcde 
Sel.F5/3086/2003-6 52.3de 49.3ab 50.8bc   136.67abcdef 117.33bcd 127cde  102.37ab 115.47abc 108.97ab 
Sel.F7/8988/2005 64.67a 47cd 55.8a   138.3abc 118abcd 128.17abcd  96.10abcd 106.1defg 101.08bcde 
Sel.F5/3054/2003-7 48e 49.3ab 48.7cd   135.67cdef 117.3bcd 126.5cde  97.23abcd 104.27efg 100.75cde 
Sel.F5/3382/2003-4 55.3cd 46.3d 50.8bc   139ab 119.67ab 129.33ab  94.97abcd 103.67fgh 99.32def 
Giza4/2000 56cd 50.3a 53.16ab   134.3def 116.67cd 125.5e  91.8bcd 109.6bcde 100.7de 
Sel.F5/3085/2003-4 61abc 48.3bc 54.67ab   139.3a 120.0a 129.67a  104. 77ab 118.0a 111.73a 
ILL4338 56cd 49ab 52.5abc   133.67f 119.0abc 126.33cde  106a 107.33def 106.67abcd 
Sel.F5/3053/2003-3 56.67bcd 46.67d 51.7abc   137abcde 117.67abcd 127.33bcde  93.90abcd 103.47fgh 98.68ef 
ILB4347 56cd 48.67b 52.3abc   134ef 117.0cd 125.5e  93.47abcd 106.53def 100.0e 
Sel.F5/3043/2003-14 61.3abc 48.3bc 54.8ab   136bcdef 118.3abcd 127.17cde  98.77abc 108.4cdef 103.58bcde 
ILB4357 61abc 44.67e 52.8abc   135.67cdef 116.3d 126e  92.97abcd 102.2fg 97.58ef 
Sel.F5/3034/2003-3 59.3abc 47cd 53.2ab   137.3abcd 116.67cd 127cde  99.97abc 117.3a 108.65abc 
Sel.F5/3087/2003-14 56.67bcd 47cd 51.8abc   138abc 117.0cd 127.5bcde  104.77ab 112.67abcd 108.72ab 
Local 47e 43.67e 45.33d   129.33g 111.3e 120.3f  83.77d 99.3g 91.52f 
ILB1814/Susc. Check 62.5ab 49.3ab 55.9a   138.8ab 117.8abcd 128.33ab  98.3abc 105.04efg 101.69bcde 
LSD (0.05) 4.36 0.949 3.02   2.17 1.78 1.44  9.9 5.13 6.62 
CV% 6.54 1.69 7.13   1.35 1.28 1.4  8.68 4.01 6.73 

 

Values followed by the same letter within a column are not significantly different (p=0.05) based on Duncan’s multiple range test. 
 
 
 
determined at crop maturity by counting the 
number of emerged Orobanche spikes per plot. 
The dry weight of emerged Orobanche spikes per 
plot was determined after sun dried for two weeks. 
The agronomic parameters, yield and yield 
attributes of the faba bean genotypes, number of 
Orobanche and dry weight were subjected to 
analysis using Statistical Analysis System (SAS) 
version 9.1 Software (SAS Institute, USA., 2002). 
The treatments means showing significant 
differences at 5% level of significance  was   
compared  using   Duncan’s   Multiple Range Test 
(DMRT) comparison procedure.  

RESULTS 
 

The working germplasm from introduction was 
tested to make sure that the new genotypes are 
resistant to Orobanche crenata (broomrape) from 
the already existing cultivars, their adaptability 
and yield potential.  The mean performance of 14 
faba bean genotypes and one local under 
Orobanche-infested is presented in the Table 2 
and 3. The analysis of variance over years 
showed that there was a significant difference 
among the genotypes on days to 50 and 90% 
flowering and maturity respectively. In all the 

cases, the local cultivar was significantly earlier 
than most of the genotypes at least by three and 
five days in flowering and maturity. Likewise, 
entries: ILB4358 and Sel.F5/3054/2003-7 were 
earlier in days to flowering than the other 
genotypes with days of 48.8 and 48.7 in that 
order. This was followed by Sel.F5/3382/2003-4 & 
Sel.F5/3086/2003-6, equally with 50.8 days from 
planting. The genotypes Sel.F5/3085/2003-4 and 
Sel.F5/3382/2003-4 were late maturing in both 
years with days of 129.7 and 129.3, respectively, 
while the local and ILB4358 was earlier (Table 2). 
Based on the result there was also significant 
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Table 3. Seed yield and 100 seed weight of faba bean genotypes in an O. crenata infested field in 
Ofla district. 
 

Genotype(s) 
 

Grain yield (kg/ha)  100 seed weight (gm) 

2009 2010 Mean  2009 2010 Mean 
ILB4358 1886.67ab 3856.67a 2871.67a  78.67de 94.00efg 86.33ef 
Sel.F5/3086/2003-6 700.0ef 2460.0b 1580bcde  90.0de 95.33def 92.67cde 
Sel.F7/8988/2005 1393.3bcdef 2193.3bc 1793.3bcd  82.67de 92.67efg 87.67de 
Sel.F5/3054/2003-7 806.6def 2170.0bc 1488.3cdef  116.67ab 106.67ab 111.67a 
Sel.F5/3382/2003-4 1803.3abc 2133.3bc 1968.3bc  100.0bcd 100.67bcd 100.33bc 
Giza4/2000 1183.3bcdef 2103.3bc 1643.3bcd  93.3cde 90.67fg 92cde 
Sel.F5/3085/2003-4 1503.3abcde 2096.67bc 1800bcd  79.3de 74.67i 77f 
ILL4338 716.67ef 2050.0bcd 1383.335cdef  88.67de 81.3h 85ef 
Sel.F5/3053/2003-3 2386.67a 1996.67bcd 2191.67b  112.67abc 104.67abc 108.67ab 
ILB4347 883.3cdef 1710.0cde 1296.665def  82.67de 88.0g 85.33ef 
Sel.F5/3043/2003-14 1716.67abcd 1670.0cde 1693.335bcd  93.3cde 95.3def 94.33cde 
ILB4357 1416.7abcdef 1666.67cde 1541.67bcde  90.0de 100.3b 95.17cde 
Sel.F5/3034/2003-3 946.67bcdef 1557.5cde 1253.3def  87.33de 91.3fg 89.33cde 
Sel.F5/3087/2003-14 1390.0bcdef 1383.3de 1386.67cdef  97.3bcde 98.67cde 98bcd 
Local 603.33ef 1290.0e 946.66ef  57.3f 39.3j 48.33g 
ILB1814/Susc. Check 512.22f 1220. 37e 866.29f  122.89a 108.3a 115.59a 
LSD(P=0.05) 678.13 494.33 465.35  14.86 4.43 7.93 
CV% 46.36 21.25 35.61  13.9 4.12 10.63 

 

Values followed by the same letter within a column are not significantly different (p=0.05) based on Duncan’s multiple range 
test. 

 
 
difference (P <0.05) among the introduced genotypes in 
plant height where local was the shortest and 
Sel.F5/3085/2003-4 was tallest. Generally, the introduced 
genotypes were found to be vigorous as compared to 
those of local check. Hence, it had more ramifications, 
which led to an overall increase in seed yield compared 
to the local cultivar (Table 3). The result also showed that 
there was a significant difference (P <0.05) on hundred 
seed weight of the genotypes. All the introduced faba 
bean genotypes had significantly (P <0.05) heaver than 
the local check and was accounted for at least by 75.8% 
on dry weight basis. The seeds of the genotypes ILB1814 
(susceptible check), Sel.F5/3054/2003-7 & 
Sel.F5/3053/2003-3 were heavier than the local by 
139.16, 131.06 and 108.67 %, respectively. The second 
lightest hundred seed weight was recorded on genotype 
Sel.F5/3085/2003-4.  

The analysis of variance showed that genotypes 
differed in total grain yield as well. The highest and 
lowest yield was obtained from ILB4358 and ILB1814 
(susceptible check), following the same order. The 
second inferior yield was obtained from the local cultivar 
with a yield of below one tone. The highest significantly 
different and the highest yield was obtained from the 
genotypes ILB4358 and Sel.F5/3053/2003-3 with yield 
increase of 203.34 and 131.51% over the local check 
yield (946.7kg/ha), in that order.  All the introduced 
genotypes except susceptible check outstanding in seed 

yields the local check resulting in a yield increases of 
minimum by 32.4 % (Table 3). The analysis of variance 
indicated that there was significant difference in 
resistance/ tolerance of faba bean genotypes to 
Orobanche crenata. The highest level of broomrape 
infestation was recorded/ possessed on the susceptible 
check (ILB1814) with Orobanche number of 74/ two 
sq.metre. This highest population of broomrape implies 
that almost two Orobanche weed per faba bean 
genotype. In addition, several outgrowths (branches) 
from the roots and vigorous performance of the parasitic 
weed resulting in a significant (P <0.05) yield diminution 
within a single plant.  Entries Sel.F5/3087/2003-14 and 
Sel.F5/3043/2003-14 had also highest level of broomrape 
population with a population of 68 and 66 per two sq. 
meter, respectively. On the other hand, the lowest O. 
crenata population was recorded from ILB4358 and 
Sel.F5/3382/2003-4 genotypes. The resistance of these 
genotypes against O. crenata was characterized by a 
significantly (P <0.05) low number of parasite 
attachments per host plant, poor performance or stand of 
the weed and delay of Orobanche establishment and 
tolerance/ resistance. In a very similar way, the variety 
Sel.F5/3086/2003-6 was also showed to have good level 
of broomrape tolerance. The local cultivar showed 
medium level of Orobanche infestation per plot. However, 
Orobanche infestation in the local variety was 
characterized   by    early  emergence  prior    than   other  
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Table 4. Number of emerged and their dry weight in an O. crenata infested field in Ofla district. 
 

Genotype(s) 
 

Number of O. crenata (2m2)  Broomrape dry weight (Kg/2m2) 

2009 2010 Mean  2009 2010 Mean  
ILB4358 11.0d 19.0e 15.0g 0.10ld 0.34d 0.22e 
Sel.F5/3086/2003-6 29.33bcd 41.67cde 35.50defg 0.465bc 0.85cd 0.656cde 
Sel.F7/8988/2005 43.67bc 54.3bcde 49.0bcde 0.499bc 1.99bcd 1.246abcde 
Sel.F5/3054/2003-7 42.67bc 58.3bcd 50.50abcde 0.517bc 1.04cd 0.779cde 
Sel.F5/3382/2003-4 18.67cd 19.33e 19.0fg 0.372bcd 0.51d 0.443de 
Giza4/2000 42.33bc 37.67cde 40.0def 0.225cd 0.767cd 0.496de 
Sel.F5/3085/2003-4 22.33bcd 59.0bcd 40.67def 0.395bcd 2.72abc 1.56abcd 
ILL4338 34.0bcd 30.33de 32.17efg 0.503bc 1.35bcd 0.928cde 
Sel.F5/3053/2003-3 26.3bcd 62.0abcd 44.17cde 0.224cd 3.17ab 1.69abc 
ILB4347 43.67bc 58.0bcd 50.83abcde 0.451bc 1.95bcd 1.20bcde 
Sel.F5/3043/2003-14 47.33abc 84.67ab 66.0abc 0.416bcd 4.06a 2.24ab 
ILB4357 51.0ab 58.67bcd 54.83abcde 0.565ab 1.43bcd 0.99cde 
Sel.F5/3034/2003-3 44.67bc 71.0abc 57.83abcd 0.411bcd 2.16abcd 1.29abcde 
Sel.F5/3087/2003-14 38.3bcd 97.67a 68.0ab 0.688ab 4.13a 2.41a 
Local 29.33bcd 45.33cde 37.33defg 0.627ab 1.67d 0.397de 
ILB1814/Susc. check 77.0a 70.44abc 73.72a 0.872a 2.55abc 1.71abc 
LSD(p=0.05) 21.11 25.46 16.55 0.229 1.4 0.82 
CV (%) 37.62 39.83 34.34 32.0 35 33.5 

 

Values followed by the same letter within a column are not significantly different (p=0.05).  
 
 
genotypes in both seasons. As a result, the local showed 
early defoliation or wilting of the whole plant before any of 
the introduced genotypes. This is a clear indication of the 
local variety that it was weak and diminished yield as 
compared to those of Orobanche resistant genotypes. 
The analysis of variance of Orobanche shoots on dry 
weight basis showed a significance  (P <0.05) difference. 
In most cases, the weight showed linear relationship with 
number of broomrapes recorded. This implies that the 
highest number of broomrapes resulted an increase in 
overall dry weight. Moreover, the weight of the weed also 
depend on it’s vigorousity.  

The lowest dry weight (0.22kg/2m2) was recorded from 
the resistant variety (ILB4358), while the highest was 
recorded from Sel.F5/3043/2003-14 (2.41kg/2m2) (Table 
4). Four selected resistant faba bean genotypes were 
evaluated in three O. crenata hot spot areas of Ofla 
woreda (A/gara, Adigolo and kolatsidi kebeles) for two 
years (2011-2012). The combined result of the locations 
has been presented in (Table 5). All agronomic 
parameters ( days to emergence, flowering, maturity, 
plant height, biomass yield, grain yield, hundred seed 
weight, and Orobanche count showed significance 
difference (P<0.05) among the genotypes than the local 
check. The local check was earlier in days to emergence, 
flowering and maturity followed by the ILB4358. All the 
genotypes had yield advantage over the local check. 
Statistically, from the genotypes ILB4358 recorded 

highest yield that is 3529.8 kg/ha followed by 
Sel.F5/3382/2003-4 (2376.2kg/ha). All the genotypes 
perform well as compared to those of local check not only 
in the yield and seed weight but also in sustaining lower 
Orobanche population. Lower Orobanche pressure was 
observed on the genotype ILB4358 followed by 
Sel.F5/3382/2003-4, while the local and susceptible 
checks sustained highest pressure. 

Table 5. Combined Means value of the parameters 
from three location and two years of the selected faba 
bean genotypes.  
 
 
DISCUSSION  
 
The aim of this study was to evaluate the resistance of 
faba bean genotypes to O. crenata under natural 
infestation at field condition. In addition, adaptability to 
various other biotic and abiotic factors and yield potential 
were considered. The genotypes showed superior 
potential not only in broomrape resistance but also yield 
potential than the local check. This could be attributed to 
the genetic yield potential of the genotypes as well as the 
ability to tolerate and/or resist for broomrape attack 
(ICARDA, 2007). In our case, four faba bean genotypes 
selected and for evaluation and promotion under 
Orobanche free field ascertained this fact with a yield of 
up to 5, 600 kg/ha.  
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Table 5.Combined Means value of the parameters from three location and two years of the selected faba bean genotypes. 
 
 

 

DF-days to flowering, DM-days to maturity, PH-plant height (cm), BY-biomass yield (kg/ha), GY-grain yield (kg/ha), HSW- hundred seed weight (gm), 
and OC- Orobanche count(kg/ha). 
 
 
 
 

There were considerable differences among faba bean 
genotypes in their response to O. crenata. Generally, 
differences in infection and seed yield among the 
seasons can be attributed  to variations in weather 
conditions, which are known to influence both the extent 
of Orobanche infestation and faba bean growth (Rubiales 
et al., 2003). Several criteria have been used by the 
authors to quantify resistance to Orobanche infestation, 
such as: number of Orobanche per host plant; dry matter 
of parasitic plants per host plant; height of the tallest 
parasitic shoot; number of Orobanche per sown surface 
unit, etc. (Rubiales et al., 2006).   

In this study, an index such as yield and its 
components of the genotypes, the number of Orobanche 
shoots per host plant and dry matter the parasitic weed 
was considered. These indeces give the most reliable 
estimation of the total level of infestation.  All these 
parameters allowed separating the tested faba bean 
genotypes into two groups: resistant genotypes (ILB4358, 
Sel.F5/3382/2003-4, Sel.F5/3085/2003-4, 
Sel.F5/3086/2003-6 etc) and susceptible genotype 
(ILB1814).  

The genotype ILB1814 (susceptible check) was most 
strongly affected by O. crenata, showing the highest 
broomrape population and the lowest grain yield, despite 
its high yield potential when not infested. On the other 
hand, ILB4358, Sel.F5/3382/2003-4 and ILL4338 were 
less susceptible and may carry some genes rendering 
them resistant to Orobanche. These findings are clearly 
supported by those obtained by (Abd El-Wahab, 2007) 
who reported that faba bean genotypes differed from 
each other in their yield and yield components regarding 
Orobanche infestation. The two-year experiment revealed 
that the parasitic weed increases from year to year. 
Almost in all genotypes Orobanche population was 
increased in the second year indicating the weed is 
spreading unabated. The raise of the weed population 
could be due to the production of more seeds their seeds 
per plant and may persist in the soil for decades, leading 
to an accelerated increase in the infested areas in which 

susceptible crops are under threat.   
The results of this study will be used to help farmers to 

choose the best genotypes for areas that are infested by 
O. crenata and will form cost effective integrated control 
package against this ever increasing dreadful weed. 
What is more, using these Orobanche resistant 
genotypes, the dietary requirement of the household 
could be fulfilled and the nutrient depleted area could be 
recovered as they are frequently using mono-cropping of 
cereals due to the invasiveness of O. Crenata. 
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