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ABSTRACT

In Upper Egypt, the level of broomrape infestation is so high because of high temperature, which
led to a decline of faba beans cultivated area. The control of this parasite is very difficult because no
measures is adequate by itself for controlling Orobanche. Furthermore due to many reasons as the late
attachment to the host make the use of pre-emergence herbicides not effectiive. In addition, the limited
selectivity with post-emergence herbicides. For this reason, two field experiments were conducted in a
heavly Dbroomrape infested soil in Shandaweel Research Station, Sohag Governorate, Agricultural
Research Center during 2011/12 and 2012/13 winter seasons to study the potential integration between N
and manure fertilizers, trap crops, hand pulling and selective herbicides on broomrape development and
yield of faba beans. Each experiment consisted of 54 treatments included three levels of N- fertilizer (0,
10 and 20 kg N/ fad.), three manure levels (0, 10 and 20 m?/ fed.) and six broomrape control treatments
(Glyphosate, Glyphosate follwed by one hand pulling, faba beans-fenugreek, fenugreek plus hand pulling,
hand pulling twice and untreated check). Split split plot design in three replications was used. The results
revealed that adding 10 and 20 kg N/fad. reduced Orobanche infestation by 22.3 and 43.9 %, while
improved seed yield by 14.9 and 13.1 %, respectively, compared to unfertilized plots. Organic manure
improved seed yield by 1.5 and 4.2 %, respectively, compared to without manure treatment. Application
of glyphosate alone or with hand pulling gave higher reduction in the number and weight of broomrape
by 97.1, 97.1, 97.0, and 97.3 %, respectively, as compared with untreated check, and improved seed yield
by 75.6 and 72.1 %, respectively. Both Orobanche hand pulling and fenugreek intercropping followed by
one hand pulling contributed 72.6 and 53.2 %, respectively. For Orobanche infestation and improving
faba bean seed yield by 34.7 and 57.9 %, respectively. These results suggest that it is possible to use a
suitable cultural orobanche control package. This regime consists of N- fertilizer complement with
fenugreek can be considered as a non chemical package orobanche control and environment friendly. We
can advice faba bean farmers to adopt this orobanche control package. Faba beans seed yield ardab/fed.
was negatively and significantly correlated with the number and weight of broomrape spike/m* and
positively and significantly correlated with most traits of yield the in combined analysis.

Key words: cultural practices ,faba bean, glyphosate, manure fertilizers , nitrogen fertilizers, Orobanche
crenata Forsk.

1. INTRODUCTION because no measure is adequate by itself for
Broomrape (Orobanche crenata) is a  controlling Orobanche. Further, due to many
holoparasite plant which threatens seriously faba  reasons such as the late attachment to the host, the
beans production in the world. In the Nile valley, use of pre-emergence herbicides is not suitable
Egypt, faba bean fields are often infested with sides, limited selectivity with post-emergence
Orobanche spp. In Middle and Upper Egypt, the herbicides in faba beans. Their early in site
level of infestation is so high that there have been  detection for efficient control is crucial but
a complete crop failure (Telaye and Saxena 1986). difficult,  because of their  sub-surface
The yield losses due to Orobanche infestation is  development. Thus, attempt to integrate weed
proportional according to the level of infestation management  between agricultural  methods
which could reach up to 90-100% (Anonymous, (fertilizers, intercropping ), hand pulling, trap crop
1994), Saxena et al. (1994) by 5-100%. The and selected herbicides is highly needed.
control of this parasitic weed is very difficult Many researchers found that the use of
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manure and N-fertilizers can play an important
role in reducing the level of broomrape
infestation. Other researchers report that the high
nitrogen application reduced the development of
Egyptian broomrape and crenate broomrape
(Kasasian, 1973). Low fertility is considered an
important factor associated with severe infestation
of fields by broomrape (Gharib, 1973). Farmers in
Jordan have commonly observed that the addition
of manure to the soil can reduce the infestation of
broomrape in their fields (Abu-lrmaileh 1979).
Similarly, nitrogen reduced 0. crenata infestation
on faba beans (Kukula and Masri, 1984). In field
experiments,  they reported that 40 kg/ha
ammonium nitrate were able to reduce the number
of emerged Orobanche shoots and increased the
yield of faba beans. Van Hezewijk et al. (1991)
demonstrated significant reductions of 0 . crenata
Forsk in faba bean following the applications of
ammonium sulfate equivalent to 14 and 28 kg
N/ha. Pieterse (1991) reported that nitrogenous
fertilizers reduced crenate broomrape seed
germination and radical length of the germinated
seedlings. High soil nitrogen fertility has been
suggested to reduce the severity of crop damage
caused by broomrape (Demirkan and Nemli, 1994
and Van Hezewijk et al., 1991).

The effects of N from different sources had
different inhibitory effects. Experiments on the
direct effects of nitrogen on broomrape seeds
strongly implicate the reduced forms of nitrogen
such as urea, ammonium sulfate (Jain and Foy
1992; Pieterse 1996), and ammonium nitrate
(Abu-lIrmaileh 1994; Nandula et al.,1996). Urea
and ammonium sulfate were shown to decrease
the percent ago of seed germination and radical
elongation of crenate broomrape when applied
during pre-conditioning and germination (Pieterse
1991).

On the other hand, the use of trap crops cause
germination of broomrape seeds without
themselves being attacked (Musselman 1980).
Trap crops offer the advantage of stimulating
broomrape germination without being parasitized
as flax, fenugreek and Egyptian clover (Al-
Menoufi 1991). Megahed (1988) and Al-Menoufi
(1991) reported that intercropping fenugreek with
faba beans significantly reduced the percentage of
O. crenata parasitizing faba beans with a
noticeable increase in faba beans production.
Some Egyptian farmers, in some locations, used to
cultivate fenugreek, turnip and/ or coriander in the
faba bean fields to reduce the emergence of
broomrape in their fields. Intercropping faba beans
with fenugreek gave interesting results. It
increased small- seeded faba bean yield by 49%
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compared to a highly infested check with
Orobanche foetida (Kharrat and Halila, 1999).
Bakheit et al. (2001) revealed that intercropping
faba bean with each of lupin, fenugreek and
Egyptian clover reduced the Orobanche crenata
Forsk infestation of faba bean and increased the
seed yield.

Many researchers as Al-Marsafy et al. (2000
& 2001) studied the feasibility of hand pulling as
alternative or complement with glyphosate. This
method can only be recommended for low
Orobanche infestations to prevent further
increases of the parasite populations and seed
bank. The next best treatments were the
application of glyphosate twice and/or Orobanche
hand-pulling twice 30 and 110 days after sowing.
These respective treatments increased faba bean
seed yield by 416, 372 and 312% compared to the
untreated check.

Herbicides are the most important of the
available methods for Orobanche spp. control.
Shaban et al. (1986), in Egypt, studied the effect
of different doses of glyphosate (0.82 and 122
a.i.g /ha) on broomrape in faba beans. They
noticed that plant height and the number of pod/
plant decreased, while the number of
branches/plant increased with increasing the dose
of glyphosate. Glyphosate gave a good control of
Orobanche with 2 sprays at 15 day intervals,
starting at attachment or budding stages, with 60
to 70 g a.i./ha. (Kharrat and Halila 1996).
Glyphosate at the rate of 178.7cc/ha. applied twice
controlled more than 96 % of broomrape and
increased seeds and straw yield by 103 and 68 %,
respectively (Hassanein and Kholosy , 1997).

This study aimed to estimate the magnitude
of contribution of the use of mineral and manure
fertilizers, trap crops, hand pulling and selective
herbicides alone or as in integration with each
other for controlling broomrape, and increased
yield and its components in faba beans.

2. MATERIALS AND METHODS

Two field experiments were conducted at
Shandaweel Research Station, Sohag Governorate
during 20011/12 and 2012/13 winter seasons to
study the effect of nitrogen and organic manure
fertilizers and Orobanche control in faba beans
crop in naturally infested soil with Orobanche.
Soil texture of the experimental plots in both
seasons was sandy loam.

Each experiment included thirty six treatments
which were combinations of three N rates, three
manure treatments and six Orobanche control
treatments in a split split plot design in three
replications as follows:
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Table (1): Chemical analysis of the soil used.

ical analysis Soil Available nitrate
Seasons texture | O-M pH | CaCo, N P K
2011/12 season Sandy 0.6 7.9 7.50 14 18 12
2012/13 season loam 0.8 7.7 7.55 13 17 13
Table (2): Chemical analysis of farm yard manure (FYM) applied in the trait.
Organic Organic
Component matter pH . Total carbon c/ N P % K %
nitrogen % ratio
% %
Fertilizer of (FYM) 20.02 1.7 0.49 11.61 23.69 0.24 1.10

2.1. Main plots (N- fertilization)

2.1.1. None (0.0) fertilization (untreated check)
2.1.2.10.0 kg N/ fed..

2.1.3. 20.0 kg N/ fed..

Mineral nitrogen was applied as ammonium
sulphate (33.5 % N) at the rate of 10 and 20 kg
N/fad. before the first and second irrigations.
2.2. Sub plots organic fertilization (Manure) :
2.2.1. None (0.0) manure fertilization (untreated

check).
2.2.2.10.0 m*/ fed..
2.2.3.20.0 m*/ fed..

2.3. Sub Sub plots Orobanche control
treatments
2.3.1. Glyphosate {N- (phosphonomethyl)

glycine} known commercially as Roundup (48%
WSC) used at twice with equal rate of 36 g a.i.
[/fed., applied at the beginning of the flowering
stage with 21 day interval between two
applications.

2.3.2. Glyphosate used at twice with equal rate of
36 g a.i. /fed. at beginning of the flowering stage
with 21 days interval between two applications
following by one hand pulling.

2.3.3.Faba bean+ fenugreek(Trigonella foenum L.)
2.3.4. Faba bean + fenugreek followed by one
hand pulling.

2.3.5. Hand pulling twice.

2.3.6. Untreated (control).

Faba bean cultivar (Giza 483) was planted in
10 and 15™ November in both seasons with rate 35
kg/feddan. Fenugreek as trap crop was planted
after 21 days from faba beans sowing. The rate of
seed for fenugreek was 30 kg/faddan, which
disperse sowing in the middle of furrow for faba
beans. We removed fenugreek plants after 3
weeks to avoid trap crop/faba bean competition in
early stages. The normal cultural practices were
carried out according to the local
recommendations.

The sub sub plot area was 10.5 m? containing
five rows 3.5 m length and 60 cm apart. The
herbicidal treatments were sprayed with a
knapsack sprayer with one nozzle boom. The

water volume used was 200 liters/fed.
2.4. Data recorded
2.4.1. Broomrape

Directly before faba beans harvest the
number of broomrape spike/m? was counted and
the dry weight of broomrape/m? was estimated.
2.4.2. Yield and its components

At harvest, (mid April) samples of ten plants
were collected at random from the central rows of
each plot to study the following parameters : plant
height (cm), the number of branches/plant, the
number of pods/plant, weight of pods (g/plant),
seed weight (g/plant), 100 seed weight (g). Seed
yield (ard./fad.) was estimated from the whole of
each plot.
2.5. Statistical analysis

The results were statistically analyzed
according to Gomez and Gomez (1984) for each
single season and combined analysis were also
done. The comparisons of means were carried out
using the least significant different (L.S.D) test at
5% probability level. Bartlet test of homogeneity
for error indicated that the variance of data of both
seasons was insignificant. Thus, the combined
analysis was carried out.

3. RESULTS AND DISCUSSION
3.1. Effect of N-fertilizer, organic manure and

broomrape control  treatments on
broomrape and yield components of faba
bean

3.1.1. Effect of N-fertilizer on broomrape and
yield components of faba bean

Data in Table (3) revealed that increasing
nitrogen from 0 to 20 kg N/fed reduced the
number and dry weight of broomrape spikes/m? by
22.3, 439, 19.1and 40.6 9%, respectively, as
compared with non- fertilizer, under combined
analysis. This might be due to the fact that
nitrogenous fertilizers reduced crenate broomrape
seed germination and radicle length of germinated
seedings (Pieterse, 1991.). Nitrogen from different
sources had different inhibitory effects. The effect
could be due to a direct interaction with the
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Table (3): Effect of N-fertilizer on broomrape growth, yield and yield components of faba bean in
2011/12 and 2012/13 seasons and combined analysis.

2011 /12 Winter season
Orobanche Faba bean

::lg ﬁ/;telg.zer No. of We'?ht Plant No .of No. of Weight Seed 100- Seed
spikes ° height | branches pods of pods weight segds yield
Im? splkzes (cm) / plant /plant | /plant @/ weight | ardab

/m plant @) / fed

0.0 141 57.1 814 2.42 4.6 17.9 135 88.7 6.04
10.0 9.7 42.6 80.4 2.52 5.7 18.8 13.6 87.9 6.88
20.0 6.7 28.9 82.1 2.49 5.9 18.8 11.8 87.6 7.24
L.S.Dg s 3.57 14.55 n.s n.s 1.04 n.s n.s n.s 0.22

2012 / 13 Winter season
0.0 174 70.5 78.3 1.68 45 10.9 9.0 74.2 5.40
10.0 14.8 60.4 81.2 1.77 4.7 11.1 9.4 74.5 6.27
20.0 10.9 47.6 79.2 1.76 4.4 10.5 8.7 74.6 5.70
L.S.Dg g5 2.00 10.47 n.s n.s n.s n.s n.s n.s 0.28
Combined data

0.0 15.7 63.8 79.9 2.05 4.5 144 11.2 815 5.72
10.0 12.2 51.6 80.8 2.15 5.2 15.0 115 81.2 6.57
20.0 8.8 37.9 80.6 2.12 5.2 14.6 10.3 81.1 6.47
L.S.Dg s 1.70 7.18 n.s n.s 0.44 n.s 0.76 n.s 0.15

metabolism of broomrapes by altering the
osmostic balance (Ernst,1988), since the high
nitrogen supply would reduce the uptake of
potassium (Welte and Wemer1962) for which the
parasite has a high demand (Ernst, 1988). Also,
several authors reported direct toxicity by nitrogen
fertilizers to the seeds of broomrape. These results
are in line with those obtained by Gharib (1973),
Kukula and Masri (1984), Pieterse, (1991) Van
Hezewijk et al. (1991) and Demirkan and Nemli
(1994).

The data in Table (3) and Figure (1) revealed
that increasing nitrogen had significant influence
on the number of pods/plant, seed weight (g) /
plant and seed yield (ardab/fed) in the combined
analysis. Adding of 10 and 20 kg N/fed. recorded
the highest values of the number of pods/plant by
15.6 %, for each as compared with non-fertilizer.
For seed yield (ardab/fed), increasing nitrogen
from 10 to 20 kg N/fed. increased seed yield by
14.9 and 13.1 %, respectively, as compared with
non-fertilizer, under combined analysis. These
results are in agreement with those of Kukula and
Masri (1984).

3.1.2. Effect of organic manure on broomrape
and yield components of faba bean

Not much work has been done on the organic
fertilizer to control Orobanche spp. The number
of broomrape spikes/m? was significantly affected
by organic manure, under combined analysis
(Table 4). Increasing manure from 0 up to 20
m*/fad. reduced the number of broomrape
spikes/m? by 5.3 and 13.7 %, respectively, under
combined analysis compared with zero manure.
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This might be due to the high content of
nitrogen compound (Table 2).

These results are in line with those obtained
by Jain and Foy (1992). Some researchers have
reported that the addition of manure and
nitrogenous fertilizers resulted in improved crop
yields due to a detrimental effect of the fertilizers
on the parasitic infestations. But others have
attributed the beneficial effects of nitrogenous
fertilization directly to improve crop performance
and tolerance to attack by the parasite.

Data in Table (4) revealed that the effect of
organic manure was significant in plant height
(cm) and seed vyield (ardab/fed), under combined
analysis.There was no significant difference of
plant height (cm) between these two rates of
manure compared without manure.  Adding
organic manure at 10 and 20 m® /fad. gave the
highest plant (81,2 cm) compared without organic
manure (78.9 cm). For seed vyield (ardab/fed) of
faba beans, application of organic manure from 0
up to 20 m¥fed. increased seed yield by 1.5 and
4.2 %, respectively under combined analysis.
3.1.3. Effect of broomrape control treatments

on broomrape and yield components of
faba bean

Data in Table (5) indicated that the numbers
and dry weight of broomrape spikes/m’ were
significantly affected by broomrape control
treatments, under combined analysis. Glyphosate
twice followed by one hand pulling, glyphosate
twice, hand pulling twice and fenugreek followed
by one hand pulling decreased significantly the
number of broomrape spikes by 97.1, 97.1, 72.6
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Table (4): Effect of manure fertilizers on broomrape growth, yield and yield components of
faba bean in 2011/12 and 2012/13 seasons and combined analysis.

2011 /12 winter season
Orobanche Faba bean
Manur _
m33fel:j_e No. of Weight Plant No .of No. of Weight Wseeig?]t sleggs )S/ieeelg
spikzes of spibes height | branches pods of pods @/ Weight ardab /

/m /m (cm) / plant / plant / plant plant () fed
0.0 10.3 435 78.7 2.46 51 17.1 12.8 87.4 6.61
10.0 104 45.0 82.6 2.46 55 19.3 13.0 87.8 6.67
20.0 10.1 40.1 82.6 2.51 5.6 19.0 13.1 89.0 6.88
L.S.Dg s n.s n.s 1.7 n.s 0.36 1.54 n.s n.s 0.12

2012 / 13 winter season
0.0 14.4 64.4 79.1 1.69 45 11.1 9.3 73.6 5.68
10.0 14.3 60.7 79.8 1.75 4.4 10.6 8.8 74.5 5.78
20.0 12.8 53.4 79.9 1.77 4.5 10.9 9.0 74.6 591
L.S.Dg s 2.23 n.s n.s 0.06 n.s n.s n.s n.s 0.18
Combined data

0.0 13.1 54.1 78.9 2.08 4.8 14.1 11.1 80.5 6.14
10.0 12.4 52.5 81.2 2.10 5.0 15.0 10.9 81.0 6.23
20.0 11.3 46.8 81.2 2.14 5.1 14.9 11.1 82.3 6.40
L.S.Dg s 1.39 n.s 1.27 n.s n.s n.s n.s n.s 0.10

and 53.2 %, under combined analysis. The same
trend was achieved with the weight of broomrape
spikes by 97.3, 97.0, 73.8 and 517 %,
respectively, compared with untreated check. This
result revealed that the application of herbicide as
Roundup (glyphosate) gave the best effect on
broomrape followed by hand pulling. This effect
due to glyphosate treatment with broomrupe
underground stage, so it makes early effects,
while, the effect of hand pulling is usually after
broomrape emergence above ground. Also,
fenugreek has a good effect. These results are in
agreement with those of Megahed (1988) ,Al-
Menoufi (1991), Kharrat and Halila (1996) and
Bakheit et al. (2001).

Data presented in Table (5) reported that
plant height (cm), the number of branches/plant,
the number of pods/plant, weight of pods
(g/plant), seed weight (g/plant), 100-seeds weight
(g) and seed vyield (ardab/fad.) under combined
analysis were significantly affected by broomrape
control treatments. All broomrape control
treatments gave the highest values of plant height
(cm), the number of branches/plant, the number
of pods/plant, weight of pods (g/plant), seed
weight (g/plant), 100-seeds weight (g) and seed
yield (ardab/fed) than untreated treatment, under
combined analysis. Seed vyield (ardab/fed)
increased by all broomrape control treatments, the
highest values were obtained from Roundup twice
plus one hand pulling, roundup twice, hand
pulling twice and intercropping fenugreek plus
one hand pulling by 75.6, 72.1, 34.7 and 57.9 %
respectively, compared to untreated plot. This

increase of seed yield may be due to the increase
the number of branches/plant, number of
pods/plant, weight of pods (g/plant), seed weight
(g/plant) and due to the decrease of the number
and dry weight of broomrape spikes. These results
are in agreement with those of Megahed (1988),
Al-Menoufi (1991), Hassanein and Kholosy ,
(1997) and Bakheit et al. (2001)
3.2. Interactions
3.2.1. Effect of interactions between N-fertilizer

and organic manure on broomrape and

yield of faba bean

The effects of the interactions between N-

fertilizer and organic manure on yield components
of faba bean under combined analysis were not
statistically significant at (0.05) level, meaning
that the two factors act independently and their
data were excluded. Meanwhile, the effect of the
interaction between N-fertilizer and organic
manure were significant on plant height (cm),
number of branches / plant and seed yield
(ard./fad.). Adding 10 and 20 kg N /fad with
organic manure at 10 and 20 m® /fad. gave the
highest values of seed yield (ard./fad.) compared
with the control. These results are in line with
those obtained by Jain and Foy (1992). Some
researchers reported that the addition of manure
and nitrogenous fertilizers resulted
in improved crop yields due to a detrimental effect
of the fertilizers on the parasitic infestations.
3.2.2.Interaction between N-fertilizer and

broomrape control treatments on

broomrape and yield of faba bean

The effects of the interactions between N-
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Table (5 ):Effect of broomrape treatments on broomrape control, yield and yield components of faba bean in
2011/12 and 2012/13 seasons and combined analysis.

2012 / 13 Winter season
Broomrape Orobanche Faba bean
control . . Seed 100- Seed
treatments Nc_). of Welght Pl_ant No. of No. of | Weight weight seeds yield
. spikes | of spikes | height | branches/ | pods/ | of pods/ :

(g a.i./fed.) Il 2 (cm) plant plant plant (9)/ Weight ardab /

plant (9) fed.
1- Glyphosate 1.0 45 83.0 257 5.9 20.6 138 88,5 7.36
36 twice
2- Glyphosate
26 T 2 L 1.0 44 82.4 2,50 6.0 20.2 14.2 89,5 7.63
3- Faba bean- 14.9 61.9 81.7 273 55 18.4 13.1 87.0 6.67
fenugreek
4- Faba bean- 124 53.7 80.4 2.47 55 18.9 128 87.2 6.84
fenugreek + H.P
5-Hand pulling 7.9 33.4 82.6 2.47 5.6 18.9 138 89.9 6.74
twice
6- Untreated 23.7 99.5 775 212 3.9 14.0 10.2 86.3 5.0
(chick)
L.S.Doos 223 823 2.6 0.21 0.61 172 1.33 3.66 0.19

2012 / 13 Winter season
1- Glyphosate 0.8 3.3 80.3 1.73 49 118 10.0 76.1 6.72
36 twice
2- Glyphosate
T TP 0.7 2.7 78.3 1.88 48 11.7 9.7 735 6.74
3- Faba bean- 20.2 86.2 80.4 1.69 45 10.7 8.8 75.2 5.83
fenugreek
4- Faba bean- 16.9 72.4 79.7 1.70 46 11.2 9.4 76.8 6.07
fenugreek + H.P
S-Handpulling | 4, 34.2 78.6 1.80 45 10.9 9.1 80.7 6.27
twice
6- Untreated 383 | 1584 | 80.0 1.62 3.7 8.9 7.2 64.2 3.00
(chick)
L.S.Doos 259 1098 n.s 0.14 0.64 141 1.34 7.10 0.35
Combined data

1- Glyphosate 0.9 3.9 81.7 2.15 5.4 16.2 11.9 823 7.04
36 twice
2-glyphosate 36 | 4 35 80.4 219 5.4 15.9 11.9 815 7.18
twice + H.P
3- Faba bean- 17.6 74.3 81.1 221 5.0 145 10.9 81.1 6.25
fenugreek
4- Faba bean- 145 62.2 80.1 2.09 5.1 15.1 11.1 82.0 6.46
fenugreek + H.P
5-Hand pulling 8.5 338 80.6 213 5.1 14.9 115 85.3 6.51
twice
6- Untreated 310 | 1289 | 788 1.87 3.8 115 8.7 75.3 4.09
(chick)
L.S.Do 0 1.58 6.73 185 0.13 0.37 0.97 0.80 2.64 0.20

H.P = Hand pulling

fertilizer and broomrape control treatments on
yield components of faba bean under combined
analysis were statistically insignificant at (0.05)
level, meaning that the two factors act
independent and their data were excluded.
Meanwhile, the effect of interaction between N-
fertilizer and broomrape control treatments on the
number and weight of spikes /m® was statistically
significant at (0.05) level (Table 7). The number
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and weight of spikes /m’ tended to decrease under
high N-fertilizer than the number and weight of
spikes /m? under zero N-fertilizer. This showed
that the role of nitrogen in broomrape control and
consequently the number and weight of spikes /m?
was decreased.

This result demonstrated the role of
integration between N-fertilizer, agricultural,
mechanical and chemical methods in controlling
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Table (6 ): Effect of the interaction between N-fertilizer and manure on broomrape and yield of faba

bean in 2011/12 and 2012/13 seasons and

combined analysis.

Treatments Combined data
N- fertilizer Manure Plant height No .of branches Seed yield
(kg N/fed.) m°/fed. (cm) / plant ardab / fed.
0.0 77.6 2.02 5.64
0.0 10.0 79.8 2.12 5.71
20.0 82.2 2.00 5.80
0.0 81.0 2.17 6.33
10.0 10.0 81.7 211 6.47
20.0 79.9 2.16 6.92
0.0 78.1 2.05 6.45
20.0 10.0 82.1 2.08 6.50
20.0 81.8 2.24 6.47
L.S.Dogs 2.19 0.14 0.17

Table (7 ): Effect of the interaction between N-fertilizer and broomrape control treatments on
broomrape and yield of faba bean in 2011/12 and 2012/13 seasons and combined

analysis.
Treatments Combined data
N- fertilizer Broomrape control treatments No. of spikes /m? Weight of
kg N/fed. (g a.i./fed.) ) spikes /m?

1- Glyphosate 36 twice 1.7 7.2

2- Glyphosate 36 twice + H.P 1.8 7.4

0.0 3- Faba bean- fenugreek 22.1 89.0

' 4- Faba bean- fenugreek + H.P 18.0 73.6
5-Hand pulling twice 11.2 45.1
6- Untreated (chick) 39.5 160.7

1- Glyphosate 36 twice 0.7 3.4

2- Glyphosate 36 twice + H.P 0.6 2.2

10.0 3- Faba bean- fenugreek 18.5 78.9

' 4- Faba bean- fenugreek + H.P 15.3 69.1
5-Hand pulling twice 7.9 30.6
6- Untreated (chick) 304 125.6

1- Glyphosate 36 twice 0.2 1.0

2- Glyphosate 36 twice + H.P 0.3 1.0

20.0 3- Faba bean- fenugreek 12.4 54.9

' 4- Faba bean- fenugreek + H.P 10.3 43.9
5-Hand pulling twice 6.4 25.8
6- Untreated (chick) 232 100.5
L.S.D 0.05 1.74 11.65

H.P = hand pulling

broomrape in faba bean. The role of fenugreek,
hand pulling and herbicide in these results
isconcerning.
3.2.3.Interaction  between  manure and
broomrape control treatments on
broomrape and yield of faba bean
The effects of the interaction between manure
and broomrape control treatments were
statistically significant on plant height and the
number of branches / plant at 0.05 levels (Table
8). The effect of the interaction between organic
manure at 10 and 20 m /fad. with Roundup and
fenugreek gave the highest value of plant height
( 82.8 and 82.1 cm) than comparable treatments
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with organic manure at zero (79.9 and 79.4 cm),
respectively. This may be owing to the effect of
the interaction between the role of organic manure
with mechanical and chemical methods in
controlling broomrape in faba bean. Meanwhile,
the effect of the interaction between organic
manure and broomrape control treatments on the
number of branches / plant did not gave any
difference between organic manure at 0, 10, 20 m’
? /fed,meaning that the role of organic manure on
increasing faba bean branches was very limited.
This may be due to the fact that the amount of N
is low in the organic manure than synthetic
nitrogenous fertilizers.
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Table (8 ): Effect of the interaction between manure and broomrape control treatments on
broomrape and yield of faba bean in 2011/12 season and combined analysis.

Treatments Combined data
Manure Broomrape control treatments Plant height No .of branches
m®/fed. (g a.i./fed.) (cm) / plant
1- Glyphosate 36 twice 79.4 2.08
2- Glyphosate 36 twice + H.P 80.7 2.26
0.0 3- Faba bean- fenugreek 79.9 2.21
' 4- Faba bean- fenugreek + H.P 80.6 2.22
5-Hand pulling twice 80.2 2.03
6- Untreated (chick) 78.3 1.68
1- Glyphosate 36 twice 82.8 2.24
2- Glyphosate 36 twice + H.P 80.1 2.12
10.0 3- Faba bean- fenugreek 81.2 2.17
' 4- Faba bean- fenugreek + H.P 80.2 2.00
5-Hand pulling twice 81.3 2.16
6- Untreated (chick) 79.2 1.93
1- Glyphosate 36 twice 82.8 2.12
2- Glyphosate 36 twice + H.P 804 2.21
20.0 3- Faba bean- fenugreek 82.1 2.24
' 4- Faba bean- fenugreek + H.P 79.4 2.03
5-Hand pulling twice 80.3 2.21
6- Untreated (chick) 78.8 2.00
L.S.D 0.05 3.21 0.22

Table (9): Correlation analysis between seed yield (ard./fed.) and the studied traits (combined over

2011/2012 and 2012/2013 seasons).

2011/2012 Season
Traits number of weight of plant Branches number of | weight of seed 100 seed
broomrape | broomrape height No. of pods/plant pods weight weight (g)
_ spike/m? spike /m? (cm) Iplant (g/plant) (g/plant)
Seed yield -0.758** -0.750** 0.198* 0.274** 0.613** 0.472** 0.218** 0.083
(ard./fed.)
2012/2013 Season
Seed yield -0.772** -0.765** 0.005 0.207** 0.512** 0.500** 0.516** 0.448**
(ard./fed.)
Combined analysis
Seedyield | 7en | g759%% | 0134 | 0397+ | 0583 | 0525+ 0.455%* 0.468**
(ard./fed.)

3.2.4.Interaction between N- fertilizer, manure
and broomrape control treatments

All interaction effects between N- fertilizer,
manure and broomrape control treatments under
combined analysis were not statistically
significant at (0.05) level. It means that the three
factors act independently and their data were
excluded.
3.3. Correlation analysis

Data presented in Table (9) indicated that
faba bean seed yield ardab/fed. was negatively and
significantly correlated with number and weight of
broomrape spikes/m®. Moreover, it was positively
and significantly correlated with all traits of yield
components under combined analysis.

It can be concluded from this study the
feasibility of using cultural methods as N-
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fertilizer, organic manure and fenugreek
intercropping as alternative to both hand pulling
and the use of herbicide to control orobanche in
faba bean. Farmers can earn more money and
increasing faba beans yield or helping to increase
faba bean growing in upper Eygpt.
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