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ABSTRACT

Orobanche crenata is a devastating parasitic weed on
faba bean with its effects not confined to the
Mediterranean region anymore. This study investigated the
effect of number of glyphosate sprays, at the rate of 86g
a.i./ha, on the performance of a set of faba bean varieties
varying in their resistance to the parasite under farmer’s
field conditions. The main target was to find out whether
faba bean resistance coupled with glyphosate application
could be adopted as standard procedure for efficiently
combating the parasite. Results indicated that, under
current farmer’s field conditions, spraying resulted in a
clear reduction in the number of emerged spikes from 18 to
49% and the amount of photo-assimilates accumulated by
the parasite from 1 to 42%, depending on the variety and
that was related to the number of sprays applied. There
was no improvement in faba bean yield associated with the
reduction in infestation under glyphosate sprays compared
to the control, even with the most resistant faba bean
varieties known in Egypt; namely Giza 843, Misr 1 and
Misr 3. Considering its cost and impact on human health,
glyphosate is not recommended for infested faba bean
fields. In heavily infested fields, it is recommended to
employ other integrated pest management protocols that
aim at reducing the parasite seed bank per se before
considering any winter pulses. This halt on winter pulses is
essential to deplete the seed bank and prevent further
spread of the parasite and should continue until a better
technology to combat the parasite evolves. The new Misr 3
was seen here as a very promising variety that generally
combines both good yield and low number of emerged
spikes compared to older varieties Giza 843 and Misr 1.
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resistance; Vicia faba.

INTRODUCTION

Faba bean is one of the widely consumed pulses in
the Mediterranean region but major production areas in
2017 were China, Ethiopia and Australia (FAO 2019).
In Egypt, the crop represents the main source of protein
for the majority of the population, simply because it is
the cheapest protein source, not only compared to
animal sources, but also among other pulses. Despite the
fact that in the 1970’s self-sufficiency from faba bean in
Egypt was estimated to be 115% (Nassib et al. 1991),
this figure has been dropping drastically since the
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1980’s, reaching 35% or less in 2018. As a matter of
fact Egypt is currently the major importer of faba bean
worldwide, receiving 480,000-520,000 tons split
between Australia and UK and representing 70% of
Australia’s export market (Poutney 2014). The drop in
self-sufficiency is mainly due to the decline in the
cultivated area from 152,000 ha in 1961 to a record low
of 32,500 in 2017 (FAOSTAT 2019). This 79%
reduction in the cultivated area could be attributed to the
rising costs of production compared to other winter
crops namely; wheat and berseem clover, those two
crops fetch higher market price of the produce than faba
bean, in addition to the influence of the cheap imported
faba beans on the market. Another major issue that
keeps winter pulses including faba bean off the fields is
the spread of O.crenata and the buildup of a long lasting
seed bank. Besides the known methods of spread of the
parasite, special activities of Egyptian farmers have
intensified the problem. The transfer of infested clay and
manure from the Nile delta to newly cultivated sandy
soils with the aim of improving water holding capacity,
grazing of faba bean fields destroyed by the parasite
with standing mature spikes, in an attempt to cut back on
income losses and on-field threshing of faba bean along
with O.crenata spikes, are all activities that have widely
spread the parasite and enriched the soil seed bank
lavishly. As a result, Egyptian farmers were forced to
abandon growing winter pulses due to O.crenata heavy
soil infestation. The O.crenata problem is not confined
to Egypt or the Mediterranean region as has always been
thought, it has rather spilled out of the basin and reports
of huge losses are coming from as far as Ethiopia
(Misganaw 2016) in the South and as far as UK in the
North, where recent field infestations have been
reported (Parker 2013). Control measures to combat the
parasite are numerous, including resistant varieties, trap
crops, chemical and biological control etc.; however,
none was capable of providing a satisfactory solution.
Integrated broomrape management has been suggested
as the best approach to tackle this problem but the
challenges, including ineffective dissemination and
adoption of the technologies, have hindered success
(Abang et al. 2007), and up to date no true remedy to
the problem has been put forward. Resistant plant
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material is known to be the most effective and least
expensive method of combating pests. Egypt has been
very successful in breeding faba bean varieties
expressing a good level of resistance to O.crenata
starting with the earliest variety Giza 402 (Nassib et al.
1982) and most recently the variety Misr 3 (Attia et al.
2013).

Glyphosate, a post-emergence, non-selective,
systemic herbicide, inhibits a key enzyme in the
aromatic amino acids biosynthesis pathway in plants.
Once sprayed on plant foliage, the toxin gets
translocated to the plant sink tissues in roots, rhizomes,
seeds and tubers. In faba bean it is recommended to
spray glyphosate as flowering is initiated. Around that
time O.crenata seed germination would have been
triggered by the faba bean root exudates and germinated
seeds would have attached themselves using the
haustorium. Once successful in root penetration, the
haustorium becomes the physiological connection
between the parasite and faba bean, channeling water
and photo-assimilates to the parasite, thus creating a new
strong sink below the soil surface (Arjona-Berral et al.
1990). At this delicate phase, if pod filling has already
been initiated on the faba bean plant, partitioning of
assimilate between the two sinks (parasite and the pod)
occurs, however, if pod filling was not achieved by that
time, the below-ground sink (parasite) suppresses the
formation of the above-ground sink (pods) as indicated
by Manschadi et al. (1997). It is at this critical phase,
that when glyphosate is introduced to the host in low
concentrations, translocation of the herbicide molecules
was observed to be greater in the direction of the
haustorium leading to the accumulation of the herbicide
in the parasite tissue causing growth disruption (Arjona-
Berral et al. 1990). This however, comes at an expense,
where signs of phytotoxicity effects of the herbicide start
showing on the faba bean plants, including leaf
wrinkling and chlorosis (Mesa-Garcia et al. 1984).
Fortunately, these effects could be reversed by
improving the host’s nutritional status after spraying
(Shaban et al. 1987).

Reports of employing glyphosate for O.crenata
control in faba bean are numerous. Mesa-Garcia et al.
(1984) tested a series of glyphosate applications (60,
120 and 240g a.i./ha in single or double applications, 2
weeks apart) and obtained excellent control of the
parasite at the rate of 60g a.i./ha. Jacobsohn and Kelman
(1980), reported that besides controlling the parasite, an
improvement in yield compared to the unsprayed checks
was achieved when applying 2-3 sprays at the rate of
150g a.i./ha. Similarly, in Egypt, using susceptible
varieties (Kandil et al. 2015; Zahran et al. 1980) and the
resistant variety Giza 843 (Ghalwash et al. 2012), good

control of the parasite was achieved when spraying
about 869 a.i./ha of glyphosate. In addition, plant height,
vegetative weight and seed yield were improved due to
spraying as compared to the unsprayed control under
O.crenata infestation. On the other hand, Sauerborn et
al. (1989), in Syria, achieved nearly complete control of
the parasite at 80g a.i./ha sprayed twice, but no
improvement in faba bean vegetative traits or yield was
observed.

The aim of this study was to investigate the effect of
glyphosate sprays on the performance of a set of faba
bean varieties varying in their resistance to the parasite
under farmer’s field conditions and to try to understand
whether a resistant faba bean variety coupled with
glyphosate application could be adopted as standard
procedure for combating the parasite efficiently.

MATERIAL AND METHODS

The effect of the number of glyphosate sprays on
growth and production of faba bean varieties and on
O.crenata parasitism in a naturally infested field was
studied during the 2014/2015 and 2015/2016 growing
seasons. The field was located in Kafr El-Dawar,
Beheira governorate and was characterized by sandy
clay loam type of soil. The field was selected a year
prior to the experiments when it was grown with faba
bean and the O.crenata growing there was observed to
be homogenously distributed and quite aggressive while
neighboring areas were O.crenata free, due to threshing
of infested plants in that specific part of the field.
Sowing was performed on the 9" of November and
harvesting was on the 16" of April in both seasons.
Phosphorus fertilizer was incorporated into the soil
during field preparation in the form of calcium super
phosphate (15.5% P,0s) at the rate of 48 kg/ha and no
other ground fertilizers were employed, so as not to
interfere with the experiment results. Single seeds were
sown in hills 25 cm apart on one side of the ridge. In a
split plot experiment, the subplots made up of three
ridges, 60 cm apart and 3 meters in length each, were
assigned to each of the studied faba bean varieties, while
the main plots were assigned to the glyphosate rates. In
the first season, the experiment comprised three
glyphosate sprays (0, i.e. water was applied, 1 and 2
sprays) and 4 faba bean varieties (Giza 402, Giza 843,
Misr 1 and Nubaria 3) in 4 replicates. In the second
season, however, only 3 replicates were tested with an
additional 3™ glyphosate spray and 3 additional faba
bean varieties (Nubaria 1, Giza 3 and Misr 3). Giza 402,
Giza 843, Misr 1 and Misr 3 are all O.crenata resistant
varieties (Attia et al. 2013; Zeid et al. 2009), while
Nubaria 1, Nubaria 3 and Giza 3 are susceptible, late
flowering varieties.
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The first glyphosate spray was employed when faba
bean flowering was observed on the resistant varieties
(55 days from sowing) using glyphosate at the rate of
86g a.i./ha, according to the recommendation of the
Central Administration for Agricultural Extension
Service, Egypt, (CAAES 2014) and the following sprays
were applied 2 weeks apart. Five days after each
glyphosate spray, a foliar application of “Nile Flor"
from Strading S.R.L., (3.1% N, 1% P»0s, 2% K0, 200
ppm Mg, 100 ppm Zn, 30 ppm Cu, 0.01% B and 6%
free amino acids) was sprayed on the entire field to
reduce any phytotoxic effects on the host. At harvest,
data on faba bean plant height (cm), vegetative biomass
(9) and pod weight (g) were recorded from one meter of
the middle guarded ridge after drying. The number of
emerged O.crenata spikes/plant and O.crenata dry
weight (g), were recorded after uprooting the host plants
in one metered ridge. Total biomass was calculated by
summing the faba bean vegetative biomass, pod weight
and weight of the attached O.crenata plants.

Statistical analysis of variance was performed using
SAS 9.3 software (SAS 2007) for each year separately.
Significance was declared at P < 0.05, and the least
significant  difference (L.S.Dogos) was used for
comparison of means.

RESULTS AND DISCUSSION

The first glyphosate spray was applied when
flowering started in the resistant early faba bean group
(55 days from sowing). The susceptible group on the
other hand, flowered 80 days from sowing, but received
the glyphosate sprays early along with the resistant
group (as local farmers usually do). Because of that,
data from each group were separately analyzed;
however, since trends on effect of spraying were
consistent among the two groups, data were analyzed for
both groups and presented together. The interaction
between number of sprays and varieties was
insignificant for all traits in both seasons (Tables 1 and
2); accordingly each of the studied factors will be
presented separately.

Effect of number of glyphosate sprays:

A reduction in the number of O.crenata emerged
spikes/plant was observed with the increase in the
number of glyphosate sprays compared to the control in
both seasons (Tables 3 and 4). In season 1 the reduction
in number of emerged spikes was significant and
amounted to 18.1 and 22.3% for one and two sprays
compared to the control, respectively (Table 3). For
season 2, the reduction in number of spikes amounted to
24.2 and 28.1% for one and two sprays, respectively,
but was not significantly different from the control. The
three sprays, on the other hand, caused a 49% reduction

in the number of spikes/plant and were significantly
different from the control (Table 4). Regarding the
amount of photo-assimilates accumulated by the
parasite, expressed here as O.crenata weight/m, the one
spray showed insignificant differences from the control
in both seasons (Tables 3 and 4). The two sprays in
seasons 1 and 2 and the three sprays in season 2 showed
1, 31 and 42% significant reduction in assimilates
accumulated by the parasite, respectively. A negative
effect for the glyphosate spraying treatments on faba
bean plant height, vegetative weight/m and pod
weight/m compared to the unsprayed control was
observed in both seasons, with a general trend for a
decrease in all trait values with the increase of the
number of sprays applied (Tables 3 and 4).The
reduction in vegetative weight in both seasons, pod
weight/m in season 1 and plant height in season 2, was
statistically insignificant from the control. Although, not
significantly different from the control, both vegetative
weight/m and pod weight/m in season 2 exceptionally
showed an increase of 8.5% and 25% over the control
when a single spray was applied, respectively (Table 4).
At the same time an improvement of 6.9% in total
biomass/m and a reduction in O.crenata weight/m by
14.5% was observed due to the single glyphosate
application, indicating a better control of the parasite.
Further sprays brought about reduction in total biomass,
pod weight and O.crenata weight indicating
phytotoxicity (Table 4). These results clearly indicated
that glyphosate reduced parasite infestation, and the
reduction was a factor of the number of spray treatments
applied, however, this was not coupled with a significant
improvement in either faba bean vegetative growth or
productivity as compared to the control. Similarly,
Sauerborn et al. (1989) achieved up to 99% reduction in
number of O.crenata emerged shoots with 80g a.i./ha
applied twice, this was coupled by 19% reduction in
faba bean plant height and 28% in seed yield compared
to the control. Also Nadal et al. (2005), in Spain,
sprayed the determinate cultivar ‘“Retaca” with
glyphosate at the rate of 67 and 201g a.i./ha in a heavily
infested field. Spraying showed to be insignificantly
different from the unsprayed control under both rates,
except for one year when spraying with 679 a.i./ha out-
yielded the control by 54%. Mesa-Garcia et al. (1984)
observed that glyphosate rate of 120 g a.i./ha did not
affect seed yield at two locations in Spain, however, in a
third location a reduction of 15% in yield was recorded.
In Egypt, on the other hand, EI-Metwally et al. (2013),
El-Rokiek et al. (2015), Ghalwash et al. (2012) and
Kandil et al. (2015), employing the recommended rate
of 86g a.i./ha glyphosate, observed a good control of
O.crenata and at the same time an increase in plant
height and in seed yield (19 to 58%) with increasing the
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Table 1. Mean squares and levels of significance for faba bean and O.crenata traits as affected by number of
glyphosate sprays (A) and faba bean varieties (B) in the 2015 growing season (season 1)
Plant Number of Faba bean Pod Faba bear O.crenata Total No. of
SHOAY df height daysto  vegetative  weight biological weight biomass O.crenata

flowering weight weight spikes/plant
Replicate (Rep.) 3  734.87 1.154 0.146 0.0073 0.2031 0.0161 0.293 0.07
No. Sprays (A) 2  1459.43" 0.106"* 0.064"s 0.0023"s 0.0879"¢ 0.0199" 0.191"s  3.839™
Error a 6 141.09 0.106 0.173 0.0052 0.2366 0.0041 0.205 0.229
Varieties (B) 3 749.617 11.26™ 0.946™ 0.0276™ 1.2775™ 0.0975" 1.159™ 8.15™
AxB 6 56.75" 0.065"% 0.014"™ 0.0010™* 0.01894"s 0.0057" 0.021"  0.186"*

Error b 27 35.16 0.207 0.035 0.0015 0.0455 0.0072 0.537 0.363
*Significant at 0.05 level of probability, **Significant at 0.01 level of probability, n.s.: Not-significant

Table 2. Mean squares and levels of significance for faba bean and O.crenata traits as affected by number of
glyphosate sprays (A) and faba bean varieties (B) in the 2016 growing season (season 2)

Plant Number Faba bear Pod Faba bear O. crenata Total No. of
Height of days vegetative weight biological weight biomass O.crenata
S.0V d.f . . .
to weight weight spikes/plant
flowerin
?gg’;‘_;ate 2 709.82 0068 77558 396.62 2252.39 2853 274345 6.89
No. Sprays (A) 3 229.48"s 0.085"¢ 30.64"¢ 115.66" 250.9™ 85.04" 517.68" 27.017
Error a 6 459,52 0.062 47.36 24.60 108.33 9.64 80.76 7.00
Varieties (B) 6 501.01 15.55 309.42 820.66 1959.58 104.88  2050.15™ 38.49
AxB 18 129.37"s 0.06"s 42.51"s 47.07"s 138.23"s 21.12"s 231.10" 5.11n"s
Errorb 48 65.36 0.063 34.76 34.44 77.75 16.51 107.27 3.69

*Significant at 0.05 level of probability, **Significant at 0.01 level of probability, n.s.: Not-significant

Table 3. Means for plant height, faba bean vegetative weight/m*, pod weight/m, O.crenata weight/m total
biomass/m and number of spikes/plant as affected by number of glyphosate sprays and faba bean variety for
the 2015 growing season (season 1)

Plant Faba bean Pod O.crenata Total No. of
No. sprays height vegetative weight weight biomass O.crenata
(cm) weight (g/m”) (g/m) (9/m) (9/m) spikes/plant
Control 89.15a 14.76a 10.11a 8.21a 33.07a 14.59a
1 spray 73.99h 14.69a 10.11a 8.16ab 32.97a 11.95b
2 sprays 71.50b 14.62a 10.08a 8.13b 32.85a 11.33b
L.S.D. 005 10.28 0.36 0.06 0.06 0.39 1.56
Varieties
Giza 843 85.17a 14.83b 10.12a 8.20b 33.16a 11.63b
Giza 402 73.790 14.84c 10.09b 8.07c 32.64b 11.22b
Misr 1 84.57a 15.02a 10.15a 8.12c 33.29a 10.15b
Nubaria 3 69.32b 14.44a 10.04c 8.28a 32.76b 17.49a
L.S.D. 005 4.97 0.16 0.03 0.07 0.19 2.03

" m; represents one meter ridge.
Means followed by the same letter (s) within the same column are insignificantly different at 0.05 level of probability
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Table 4.Means for plant height, faba bean vegetative weight/m*, pod weight/m, O.crenata weight/m, total
biomass/m and number of spikes/plant as affected by number of glyphosate sprays and faba bean variety for

the 2016 growing season (season2)

Plant height Faba bean O.crenata Total No. of
No. sprays (cm) vegetative weight weight biomass O.crenata
weight (g/m”) (g/m) (g/m) (g/m) spikes/plant
Control 83.99a 16.71a 12.62ab 10.93a 40.26ab 70.37a
1 spray 77.26a 18.13a 15.78a 9.35ab 43.26a 53.33ab
2 sprays 77.38a 15.52a 12.46ab 7.51bc 35.49hc 50.60ab
3 sprays 77.50a 15.66a 10.06b 6.37c 32.08c 35.92b
L.S.D. 0.05 16.19 5.20 2.35 6.79 30.48
Varieties
Giza 843 89.75a 22.53a 21.41ab 12.33a 56.27a 63.62abc
Giza 402 79.90bc 12.86b 11.56¢ 7.40c 31.81bc 50.30bc
Misr 1 74.17cd 15.07b 18.06b 3.03d 36.17b 11.38d
Misr 3 85.87ab 24.74a 23.24a 8.41bc 56.39a 40.35¢
Nubaria 1 73.13d 15.14b 3.20d 9.51abc 27.85hc 74.91a
Nubaria 3 74.79cd 13.83b 7.80cd 8.23bc 29.87bc 59.20abc
Giza3 75.63cd 11.38b 3.81d 10.86ab 26.06¢c 68.13ab
L.S.D. 005 6.64 4.84 3.34 8.50 23.75

*m; represents one meter ridge.

Means followed by the same letter (s) within the same column are insignificantly different at 0.05 level of probability.

number of spray treatments compared to the control. In
our study, however, reduction in yield compared to the
control amounted to 0.3% in season 1 after two sprays
and 20.3% in season 2 after three sprays (Tables 3 and
4),indicating phytotoxicity. This controversy is rather
expected since the biological relationship between the
host and parasite is too complex to show reliability or
repeatability across environments and years, however,
possible logical explanations to the effect of glyphosate
on faba bean yield will be further discussed.

Hormesis is defined as stimulation of growth by
“subtoxic” concentrations of a toxin (Duke et al. 2006).
Glyphosate hormesis reported by Velini et al. (2008) in
maize and soybean occurred between 1.8-36g a.i./ha,
and phytotoxicity started at the rate of 72g a.i./ha. In
faba bean, El-Shahawy and Sharara (2011), in a two
year experiment using the cultivar Aquadulce, observed
hormesis in plant height, pod number, pod weight and
seed yield/plant at the rate of 13.3-26.6g a.i./ha sprayed
once. The increase in yield due to hormesis amounted to
37 to 39% compared to the control depending on the
year. No hormesis was observed after the second spray
treatment in both years using the same rate or at the
higher rates (53.3, 106.7 and 213.3g a.i./ha), indicating
phytotoxicity. Thus hormesis as an explanation for
increase in yield due to the rates employed in the
previously mentioned studies could definitely be
excluded. One reason why some studies, including the
one presented here, observed no increase in faba bean
yield after glyphosate spraying might be related to the

possibility of encountering an aggressive O.crenata
accession that shows high number of parasite
attachments and strong shifting of the photo-assimilate
balance towards its tubercles than to the pods. Radwan
et al. (1988) and Nawar et al. (1999) have recognized
variation in aggressiveness among O.crenata accessions
in Egypt. Mesa-Garcia and Garcia-Torres (1985),
reported lack of parasite control and yield improvement
in one location (Trinidates), where glyphosate rate of
120g a.i./ha was required to achieve similar results to
that of the other 3 locations (already controlled at 60g

a.i./ha), although the number of infestations in that
specific location was least, amounting to less than 20
infections/m in the unsprayed control. A second and
more obvious reason could be related to the size of the
parasite seed bank in the fields where the different
studies have been executed. Mesa-Garcia and Garcia-
Torres (1984) predicted a 50% reduction in faba bean
seed yield with only 4 parasite attachments. Muller and
Distler (1991) and Sauerborn et al. (1989) indicated that
the poor results of glyphosate application in severely
infested sites may be attributed to the large number of
parasite attacks that compete for the available
glyphosate to the extent that each receives subtoxic
levels. Accordingly, in the study presented here, a large
number of viable infections were still attached to the
host roots even after three sprays and consequently no
improvement in yield was achieved. The number of
O.crenata spikes in the control plots for the studies of
El-Metwally et al. (2013), Ghalwash et al. (2012) and
Kandil et al. (2015), using the same rate of glyphosate
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employed in this study, were 36.3, 15 and 5.3 spikes/m?,
respectively. Those spikes were reduced to 6.3, 4.8 and
0.82 spikes/m? after the maximum number of sprays
employed in each of the mentioned studies, respectively.
In the study presented here, 15 and 70 spikes/plant (75
and 350 spikes/m considering 5 plants/m?) were
recorded for the control in seasons 1 and 2, respectively.
This number was reduced to 11 and 36 spikes/plant (55
and 180 spikes/m?) for the same seasons, respectively,
when two and three glyphosate sprays were applied,
respectively (Tables 3 and 4). This probably clarifies
why farmers have not been adopting glyphosate for
O.crenata management after the parasite seed bank in
their fields has reached a level whereby no improvement
in seed yield could be achieved.

Effect of faba bean varieties:

The results presented here have shown that the
resistant varieties generally harbored less number of
O.crenata spikes compared to the susceptible varieties
(Tables 3 and 4) except in season 2 where Giza 843
harbored 63.62 spikes/plant, that were statistically
insignificant from 59.2 and 68.13 harbored by Nubaria 3
and Giza 3, respectively (Table 4). The least number of
spikes/plant was observed for the resistant variety Misr
1 in both seasons although not significantly different
from Giza 843 and Giza 402 in season 1 (Table 3). A
similar trend was recorded for the amount of dry matter
accumulated by the parasite in season 2 (Table 4), where
the highest O.crenata dry weight/m was recorded for the
resistant variety Giza 843 (12.33g), which was not
statistically different from the susceptible Nubaria
1(9.51g) and Giza 3 (10.86g). Again, Misr 1 showed
statistically the least amount of dry matter accumulated
by the parasite (3.03g) in season 2. Regarding faba bean
performance, plant height and vegetative weight varied
among varieties with Giza 843 and Misr 1 in season 1
and Giza 843 and Misr 3 in season 2 out-performing the
other varieties. As to pod weight/m, the resistant
varieties out-yielded the susceptible ones in both
seasons, where Giza 843 and Misr 1 yielded 10.12g/m
and 10.15 g/m in season 1, respectively and Giza 843
and Misr 3 yielding 21.41 g/m and 23.24 g/m in season
2, respectively. The least vyielding varieties were
Nubaria 3 (10.04 g/m) in season 1 and Nubaria 3, Giza 3
and Nubaria 1, yielding 7.8, 3.8 and 3.2 g/m in season 2,
respectively. Results also demonstrated that when it
comes to yield under O.crenata infestation, the resistant
varieties Giza 843, Misr 1 and Misr 3 represent the best
option. Giza 402 is the progenitor of Giza 843, the latter
being an improved selection of Giza 402 (Zeid et al.
2009), that was seen here to perform much poorer than
other resistant varieties. Giza 402 is no longer on the
market and is available only for research purposes. One

disadvantage of Giza 843, however, is that when
compared to the recent “Misr” varieties, it harbors more
number of spikes than Misr 1 (82%) and Misr 3 (37%).
Misr 1 harbors 72% less spikes than Misr 3, but Misr 3
out-yields Misr 1 by 22% (Table 4). These observations
demonstrated that the breeding program in Egypt
succeeded in selecting a new source of resistance, from
which the Misr varieties were developed (Attia et al.
2013), other than the originally known “Giza 402”. This
new source was characterized by less number of
emerged spikes and less photo-assimilates portioned to
the parasite, providing the farmer with better yields and
less emerging parasite spikes.

The estimated reduction in pod vyield, solely due to
O.crenata infestation, was calculated in season 2 to be
26, 42, 58 and 80% for Giza 843, Giza 402, Nubaria 3
and Nubaria 1, respectively (data not shown). This
reduction in yield was not improved with glyphosate
sprays as indicated here and this explains why farmers
abandon faba bean growing. Even a resistant variety
coupled with glyphosate treatment, in best scenarios,
means 26% loss in yield in addition to deposition of a
new fresh seed load added to the already existing seed
bank. These observations are in agreement with EI-
Rokiek et al. (2015), where despite yield improvement
of 58% due to glyphosate spraying, compared to the
control, a 28% reduction in yield was still observed
compared to O.crenata free conditions. With no
improvement in faba bean yield compared to the control
after glyphosate spraying and with the health risks the
herbicide pauses to human health (Zhang et al. 2019);
we do not recommend glyphosate as a control method
for O.crenata in faba bean fields.

CONCLUSIONS

The new faba bean resistant variety “Misr 3” was
seen here as a very promising variety, combining both
good yield and low number of emerged spikes compared
to the older varieties Giza 843 and Misr 1. Furthermore,
the available technology for combating O.crenata in
faba bean, represented here by the available resistant
varieties coupled with glyphosate application, was not
successful in either improving farmers’ yield or
eliminating the load of parasite seeds added to the
already existing seed bank in heavily infested soils. It is
also apparent that farmers are following the correct track
by halting faba bean growing in infested soils until the
parasite seed bank is depleted or other future successful
technologies become available for application.
Considering the added costs of glyphosate spraying and
the serious health issues recently related to exposure to
the herbicide, it is safer and more feasible to grow faba
bean in O.crenata free soils provided that measures are
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undertaken to prevent spread of the parasite in these
areas in the future.
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