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ABSTRACT: A field experiment was conducted on an Orobanche naturally infested
soil at Sakha Agricultural Research Station - Kafr El Sheikh, in 2017/2018 and 2018/2019
seasons aiming at combating Orobanche crenata in faba bean through using water
extracts of fenugreek, coriander and sorghum crops, each at a concentration of 10%
weight/volume at a rate of 20 litres/fed mixed with glyphosate (48%) at a reduced rate (40
cm3/fed) compared to the recommended rate of the same herbicide (75 cm?®fed).
Treatments were foliarly applied twice at 50 and 70 days after sowing. Two faba bean
Orobanche tolerant cultivars (Misr 1 and Giza 843) and a susceptible one (Sakha 1) were
used in this study. The experiment was laid out in a split plot design with three
replications. The cultivars were randomly devoted to the main plots while broomrape
control treatments were randomly arranged in the sub plots. The results showed
significant reductions in Orobanche spikes number and weight at harvest on the three
cultivars due to all treatments applied with no significant differences among them. Misr 1
and Giza 843 cultivars were inferior to Sakhal cultivar in number and weight of
broomrape spikes/m2, but they were superior in yield and its components. Therefore,
foliar application of either fenugreek, coriander or sorghum plant extracts as donor
allelopathy at a concentration of 10% w / v at a rate of 20 litres mixed with glyphosate
herbicide (48%) at a rate of 40 cm? / fed applied twice 50 and 70 days after sowing can
help in controlling Orobanche crenata and improve faba bean yield especially for
susceptible genotypes.

Key words: Faba bean, Glyphosate, Allelopathic, Orobanche crenata, Fenugreek,
Sorghum, Coriander.

INTRODUCTION of 9.2 ardab/feddan (one ardab = 155kg),

Faba bean is a major food and feed and total production of about 155
legume in different parts of the world thousand metric tons, which covers
Rubiales (2010). In crop rotation, faba about 32.6% of the total national
bean plants play an important role in consumption*. One of the major
improving productivity of the following constrains to faba bean cultivation in the
cereal crops through the biological Mediterranean and West Asia is
nitrogen fixation Fouad et al., (2013). In broomrape parasitic weed (Orobanche
Egypt, the average area cropped to faba crenata) as mentioned by Maalouf et al.,
bean during 2015 to 2019 was 2011. Orobanche crenata is an obligate
103667feddan with a seed yield average root parasitic flowering plant devoid of
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chlorophyll and completely dependent on
the host plant for its nutritional needs
Fernandez-Aporicio et al., (2016). In
Egypt, Orobanche crenata causes great
damage and notable yield losses to faba
bean crop. Ennami et al. (2017) stated
that Orobanche crenata populations
collected from faba bean plants were
more aggressive and virulent not only on
faba bean but also on some other crops
such as lentil. Facing this problem,
research activities on O. crenata control
were intensified in many aspects. The
control strategies based on cultural
practices and biological control were not
enough Habimana et al., (2013). It was
reported, in breeding legumes for O.
crenata resistance little success has
been achieved. However chemical control
of O. crenata in faba bean was
successfully used Rubiales et al. (2012).
In this connection, allelopathy is
considered one of the possible
alternatives for achieving sustainable
weed management Farooq et al., (2011).
Using water extracts of allelopathic
plants accompanied with reduced rates
of imazapyer and glyphosate herbicides
for controlling weeds in arable crops has
become a well-established fact Jabran et
al., (2008). Plants express their
allelopathic capability through
production of allelochemicals and their
exudation into the environment by
volatility, leaching and decomposition
Farooqg et al., (2011). For instance,
reduced dose (half) of herbicide
(Trifluralin 1.2 L ha-1) when tank mixed
with allelopathic water extracts of
sorghum crop proved weed control in
broad bean Alsaadawi et al., (2013). Also
they concluded that all parts of sorghum
plants such as roots, leaves and stems
as well as germinating seeds release
phyto-inhibitors that can affect weed
growth. Madany and Khalil (2017)
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reported that fenugreek seed extract up
to 1.0% (W/V) efficiently enhanced
growth as well as chlorophyll content of
faba bean. Although a lot of information
is known about the allelopathic potential
of sorghum and fenugreek is available,

but little information regarding
allelopathic  potential of coriander.
Therefore, the present study was
designed to assess the effects of

allelopathic water extracts of fenugreek,
coriander and sorghum tank mixed with
reduced dose of glyphosate herbicide
compared to full dose of glyphosate
alone on controlling Orobanche crenata
in some faba bean cultivars.

*Economic Affairs Sector, Ministry of
Agriculture and land reclamation 2020.

MATERIALS AND METHODS

This study was carried out on an
Orobanche naturally infested soil at
Sakha Research Station, Kafr El shiekh
governorate, Egypt, during 2017/18 and
2018/19 seasons. Plant water extracts of
fenugreek, coriander and sorghum crops
in addition to glyphosate herbicide were
used.
water

Preparation of

extracts:

crop

Plants of fenugreek, coriander and
sorghum were harvested, air dried for
two weeks in the shade and stored at
room temperature. The dried plants were
grounded into a fine powder. 10 grams of
the powder were extracted with 100 ml of
distilled water for 24 hours in a shaker.
The mixture was filtered through a muslin
cloth and finally through filter paper to
obtain one concentration of extracts
(10%).

experimental treatments:

Three faba bean cultivars (Misrl,
Giza843 and Sakhal) were foliarly
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sprayed with the extracts and glyphosate
herbicide twice 50 and 70 days after
sowing (DAS) as follows:

Glyphosate at full recommended rate
(75cm3ffed).

Glyphosate at a rate of 40 cm3 mixed
with 20 L of fenugreek water extract
Ifed.

Glyphosate at a rate of 40 cm® mixed
with 20 L of coriander water extract
ffed.

Glyphosate at a rate of 40 cm3 mixed
with 20 L of sorghum water extract
Ifed.

Untreated (water spray only) control.

Crop management:

Faba bean cultivars, Misrl, Giza843
(Orobanche tolerant) and  Sakhal
(Orobanche susceptible) were planted on
November 5 in both seasons. Glyphosate
herbicide either alone or in combination
with crop extracts (as donor allelopathic
plants) were foliarly applied 50 and 70
days after sowing on faba bean plants,
using knapsack sprayer CP3 with 200 L
water /fed. The experimental soil
analyses are giving in Table 1. Each
experiment was fertilized with organic
manure (20 m3/fed), phosphorus fertilizer
(calcium super phosphatel5% P205) was
applied once at 200 kg/fed. during
planting. Nitrogen fertilizer was added in
50 kg /fed. before the first irrigation,
Potassium fertilizer was added at a rate
of 48 kg K20/fed at 60 days after sowing.
The experiment was laid out in a split plot

design with three replications. Cultivars
were randomly arranged in the main
plots, while broomrape control
treatments occupied the sub plots that
contained four ridges 60 cm apart and
three meters long. Seeds were planted on
one side of the ridge in hills 20 cm apart
and one seed per hill. Data recorded at
harvest were:

Orobanche characters:

e Orobanche spikes number, height
(cm) and weight (g/m2).

Faba bean cultivars

e Plant height (cm), number of

branches, pods, seeds/plant and seed
weight/plant (g), using a random
sample of 10 guarded plants.
However, Seed yield was determined
from the two middle ridges of each
sub-plot, and transformed to (ardab
/fed.) 1 ardab = 155kg.

Statistical analysis:

Data were subjected to analysis of
variance according to (Gomez and
Gomez (1984). Treatment means were
compared by L.S.D. at 0.05 level of
probability. All statistical analysis was
performed using analysis of variance
technique MSTAT-C computer software
package. The weather data during the
two growing seasons are presented in
(Table 2). The Origin, pedigree and
reaction to O. crenata for the studied
genotypes are presented in (Table 3).

Table 1. Soil chemical and physical analyses of the experimental site

Season | Organic | Soil | Sand Silt Clay | Textural N P K
Matter% PH % % % Class ppm | Ppm Ppm

2017/18 0.53 8.14 | 19.83 | 31.93 | 49.24 Clay 17.35 | 6.83 | 259.36

2018/19 0.55 8.11 | 16.44 | 32.63 | 50.93 Clay 18.30 | 6.18 | 296.35
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Table 2: Monthly average temperature, relative humidity and solar radiation during

2017/2018 and 2018/2019 seasons.

Air Temperature(°C) | Relative Humidity (%) Solar Radiation
Month - .

Max. Min. 7:30 13:30 | (Megajoule /m2)
© November 24.00 10.50 86.70 53.00 13.0
= December 20.19 6.44 86.00 61.13 15.2
3 January 18.16 8.35 77.50 60.26 15.0
February 17.54 9.57 75.61 62.05 15.5
o November 25.32 15.46 89.20 61.80 13.0
O%' December 21.38 10.57 84.74 60.75 15.0
é‘ January 19.20 7.60 90.95 65.40 15.2
February 20.80 8.95 90.22 63.86 15.5

Table 3. The origin, pedigree and reaction of faba bean cultivars to Orobanche crenata.

Genotype Origin Pedigree Reaction to Orobanche
Misr 1 FCRI’ Giza 3x 123A/45/76 Tolerant
Giza 843 FCRI 561/2076/85 x 461/845/83 Tolerant
Sakha 1 FCRI 716/724/88 x 620/283/85 Susceptible
*Field Crops Research institute, ARC, Giza.
RESULTS AND DISCUSSION results as did the full dose alone,

Data in Table (4) showed means
values of Orobanche spike number,
height and weight at harvest as affected
by foliarly application twice 50 and 70
DAS of glyphosate herbicide alone at the
recommended dose and almost half dose
of the herbicide along with water extracts
of either of fenugreek, coriander or
sorghum. Results showed that
glyphosate either alone or combined with
water extracts of fenugreek, coriander or
sorghum led to remarkable decreases in
Orobanche spikes number, height and
weight compared with the untreated in
both seasons. Reductions percent in
Orobanche number and weight due to
glyphosate applied alone at full
recommended dose were 87.0 and 84.0%
of those found at untreated treatment. In
this connection, application of a reduced
(half) dose of the herbicide mixed with
plant extracts of either fenugreek or
coriander or sorghum gave as good

recording 84 and 82, 82 and 80, 82 and
79% reductions in Orobanche spikes
number and weight over the two
seasons, respectively compared with the
untreated control Table 4. Differences
among those broomrape control
treatments did not reach the level of
significance indicating that glyphosate
recommended dose (75cm3fed) could be
reduced to only 40cm3fed accompanied
with any of the water plant extracts used
in this study infavor of fenugreek.

Data in Table 4 showed clearly that the
two Orobanche tolerant cultivars (Misrl
and Giza843) recorded only 36, 39 and 38,
41% for number and weight of Orobanche
spikes/m2, respectively compared with
those found on the susceptible cultivar
(Sakhal). Moreover, Orobanche spikes
on the tolerant cultivars were much
shorter than those on the susceptible
one.
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Results (Table 4) also indicated that
tolerant cultivars can be grown with no
herbicide and/or plant extract
applications, since no significant
differences were detected among the
herbicide spray treatments and the
untreated one in number and weight of
Orobanche spikes/m2 at harvest. On the
other hand, the susceptible cultivar have
to be sprayed with glyphosate herbicide
either alone at full recommended dose
(75cm? or at reduced (half) dose mixed
with any of fenugreek, coriander or
sorghum crop water extracts so as to
achieve as good Orobanche control
levels as those obtained with the tolerant
cultivars. These findings agreed with
those reported by Abbes et al., 2007 and
2009, Alsaadawi et al., 2013, Madany and
Khalil 2017 and Fernandez — Aparicio et
al., 2012 and 2014).

It is worthy noting that, reducing
glyphosate dose would be important to
avoid the harmful effect to faba bean
plants due to the irregular herbicide
distribution that commonly occurred in
farmers fields.

Data in Tables 5 and 6 showed that, all
glyphosate  application significantly
increased plant height (cm), number of
branches, number of pods and
seeds/plant, seed weight/plant(g) and
seed yield/feddan compared with
untreated (water spray only) in both
seasons. Applying glyphosate at full
recommended rate (75cm3/feddan) twice
50 and 70(DAS) gave the tallest plants
and greatest seed yield as well as its
attributes followed by applying
glyphosate at 40cm3/feddan twice 50 and
70 (DAS) in combination with 20 L water
extract/feddan of fenugreek or coriander

or sorghum in both seasons than
untreated (water spray only). No
significant differences in plant
height/plant, seed vyield/feddan and its
attributes  between all glyphosate
treatments over the two growing
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seasons. In this connection, data in Table
6 shows applying glyphosate at a rate
40cm3ffeddan twice 50 and 70 (DAS) in
combination with 20 L water
extract/feddan of fenugreek or coriander
or sorghum decreased seed yield/feddan
by 3.6, 6.0 and 9.7% respectively, than
applying glyphosate at full recommended
rate twice 50 and 70 (DAS) over the
seasons. Misrl and Giza843 cultivars
produced the highest values of plant
height and seed yield/feddan as well as
its attributes compared to Sakhal in both
seasons. At the same time, Misrl and
Giza843 cultivars increased seed
yield/feddan by 340 and 325% compared
to Sakhal over the two seasons.

Results (Tables 5 and 6) also indicated
that tolerant cultivars can be grown with
no herbicide and/or plant extract
applications, since no significant
differences were detected among the
herbicide spray treatments and the
untreated one in plant height/plant and
seed yield/fed as well as its attributes. On
the other hand, the susceptible cultivar
have to be sprayed with glyphosate
herbicide either alone at full
recommended dose (75cm? or at reduced
(half) dose mixed with any of fenugreek,
coriander or sorghum crop water extracts
so as to achieve as good seed yield/fed
and its attributes as those obtained with
the tolerant -cultivars. These results
confirmed Madany and Khalil (2017) he
found that, fenugreek seed extracts up to
1.0 (w/v) efficiently enhanced the growth
as well as the chlorophyll content of faba
bean. The highest values of the findings
are in agreement with reported by Abd El-
Kader (2013) and Attia et al., (2013),
Hassanien et al., (2016). Who reported
that, faba bean genotypes differed from
each other in their seed yield regarding
Orobanche infestation and that
broomrape infestation affected plant and
yield character ristics to different
degrees.
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