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Abstract

Faba bean yield losses due to several insect pests, such as, Aphis craccivora Koch.
Field trials were conducted during two cropping seasons at Sohag- Egypt, to
determine the effect of intercropping of faba bean with coriander, fenugreek or onion
crops on A. craccivora population and yield of faba bean. The population of the
aphids were significantly (P>0.05) lower in faba bean + fenugreek intercrop in the
first cropping season and lower in faba bean + fenugreek or coriander intercrop in the
second cropping season than faba bean + onion or faba bean only crop. On the other
hand, treatment of faba bean + fenugreek at light density was the best from an
agronomic viewpoint for faba bean seed and biological yields._The result of the
study showed that faba bean + fenugreek intercrop reduced populations of A.
craccivora and increased the seed yield of faba bean crops.
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Abstract

Faba bean yield is losses due to several insect pests, such as, Aphis craccivora Koch. Field trials were
conducted during two cropping seasons at Sohag- Egypt, to determine the effect of intercropping of faba
bean with coriander, fenugreek or onion crops on A. craccivora population and yield of faba bean. The
population of the aphids were significantly (P>0.05) lower in faba bean + fenugreek intercrop in the first
cropping season and lower in faba bean + fenugreek or coriander intercrop in the second cropping season
than faba bean + onion or faba bean only crop. On the other hand, treatment of faba bean + fenugreek at
light density was the best from an agronomic viewpoint for faba bean seed and biological yields. The
result of the study showed that faba bean + fenugreek intercrop reduced populations of A. craccivora and
increased the seed yield of faba bean crops.
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1. Introduction

The Faba bean (Vicia faba L.) is an important crop for the people in several regions of the
world, including Egypt. One of the most important pests of this crop is the black legume aphid,
Aphis craccivora Koch (Homoptera: Aphididae) ). It can cause heavy economic damage to
faba bean both by feeding on leaves and by vectoring plant viruses ). Semiochemicals of
companion crops can protect the crop from the insect pests. The semiochemicals produced by
non-host plants deter the insect from its host crop Pl However, one of the alternative
approaches for control of this pest is to develop management systems using diversified
agroecosystem. Intercropping is an ancient and traditional agronomic practice which can be
explained as a system where two or more crop species are grown in the same field at the same
time during a growing season [+, This method is an important cultural practice in reducing
pest problems in an agro ecosystem "), However, the benefits of using coriander, fenugreek
or onion crops in an intercropping system for pest control have been studied. For example;
faba bean and coriander were used for control of A. craccivora %, faba bean and fenugreek
were used for control of Orobanche crenata Forsk (Lamiales: Orobanchaceae) ['!l, mustard
and onion were used for controlling the aphid, Lipaphis erysimi Kaltenbach (Homoptera:
Aphididae) ], Therefore, this work was aimed to study the effects of intercropping of faba
bean (Vicia faba L.) with light or dense densities of fenugreek (Trigonella foenum-graceum),
coriander (Coriandrum sativum L.) or onion (Allium ceba L.) versus a pure stand of faba bean
on population density of A. craccivora, biological yield and seed yield of faba been.

2. Material and Methods
2.1. Experimental design and field management
A 2-year field experiment was carried out in 2012/2013 and 2013/2014 seasons at Alkawthar
Farm of Faculty of Agriculture, Sohag University, Egypt. The Farm top-soil (0 — 30 cm) was
sandy loam with pH 8.1 (1:2), having 8000 ppm N, 8 ppm P and 230 ppm K. The experimental
area was divided into 8.4 m? subplots; each had 4 ridges, 3.5 m length and 0.6 m width. The
experimental design was randomized complete block (R.C.B.) in a split plot arrangement with
three replicates according to [31. The main plots were assigned to intercropping treatments
while the densities (light and dense) of intercropped crops were in the subplots. Seeds of cv.
Improved Giza-3 faba bean were planted on 11 and 20 December in 2012 and 2013,
respectively. Hills of 20 cm in between on both sides of each ridge were planted with three
seeds each. Three weeks later seedlings were thinned to two plants per hill.
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In the same day of seeding faba bean seeds of balady
coriander, cv. Giza-30 fenugreek at a rate of 2.5 and 5 g/m? for
light and dense population, respectively were drilled in 3 cm
deep furrow on the top of each ridge, But seedlings of 50 days
old of cv. Shandaweel-1 onion were transplanted with one
seedling at 12.5 and 25 c¢m (for dense and light) in between on
the top of each ridge. Irrigation and fertilisation were the same
over all subplots as practiced at the Farm. Experimental plots
were almost kept free from weeds by hand hoeing twice and
pulling up except broom rape (Orobanche crenata) which
negatively affected growth of faba bean plants in the first
season, so we excluded the data of its dry matter and seed, and
yield.

2.2. Assessment of aphid populations

Aphid populations of A. craccivora were investigated in all the
plots during the two seasons. The number of aphids from 10
randomly plants of each plot was counted weekly until harvest.

2.3. Collection of agronomic parameters

At harvest, surrounded faba bean plants on 4 m? from each
subplot were collected and kept in open air and sunny place for
two weeks to measure faba bean biological and seed yields and
harvest index.

2.4. Statistical analysis

The data collected from this work were subjected to analysis
of variance followed by Fisher’s L.S.D. test. Significance level
of 0.05 was used.

3. Results and Discussion

3.1. Effects of intercropping system on population of Aphis
craccivora

The effects of intercropping system on population of A.
craccivora are shown in Figure 1 and Table 1. The population
dynamic of aphids in both seasons of observed were similar. In
both 2013 and 2014, first aphids were registered in the end of
December 2013 and beginning January 2014, respectively. The
maximum number of aphids was reached in end of February
and beginning of March in 2013 and 2014 seasons,
respectively. On the other hand, the population dynamic of A.
craccivora dramatically had two clearly peaks in the second
year. A smaller peak was beginning in end of January with a
drastic decline at the middle of February followed by a bigger
second peak of abundance in beginning of March. During both
seasons highest number of aphids per tiller was recorded in
control plot as compared to treated plots (Figure 1 and Table
1). Intercropping significantly was reduced aphid population in
the both cropping seasons. In the two seasons, the population
being consistently lower in faba been + dense cv. Giza-30
fenugreek intercrop than other treatments. In the two seasons,
Giza-30 fenugreek was the most effective treatment hence it
supported lowest number of aphids (76.12+£9.37 and
34.90+£3.03) followed by Giza-30 fenugreek with light rate
(89.39+£0.94 and 44.62+1.46), coriander [(dense 103.2344.92
and 45.92+3.54) light (104.43+2.75 and 47.44+5.19)] and
onion [dense (126.44+4.06 and 55.67+4.92) and light
(122.44+4.54 and 59.26+14.15)]. However aphid populations
between the two rates (dense and light) in the two seasons
were not significantly different from each other. The present
study showed that intercropping faba beans planted with

densely or lightly of fenugreek or coriander plants reduces A.
craccivora infestation and damage of beans by significant but
relatively small amounts. In a critical review of studies on
herbivore population response to diversified agroecosystems
showed that diversified agroecosystems may be beneficial via
“‘bottom-up” or ‘‘top-down” effects in pest suppression. The
population density of insect pests in polycultures was lower in
52%, higher in 15%, equal in 13% and variable in 20% of the
studies in comparing to monocultures 4. Several mechanisms
are responsible for this effect such as physical obstruction,
visual camouflage, masking of host plant odors, repellent
chemicals, altering the profiles of the host plant odors, and
reduced host plant quality '), Volatile chemical constituents
may attract or repel insects from distance, while other
chemicals, may stimulate or deter feeding or egg laying. While
chemical factor in non-hosts contributing to crop protection in
intercrops are more likely to be transferable to monocultures
than physical factor, such as camouflage; the latter may
sometimes be modified sufficiently to permit their adoption in
modern temperate cropping patterns. An example of this
concerns the effects on the visual response of aphids '8, The
importance of intercropping as a method of reducing aphid
attack on several crops has been reported. For instance, [
reported that mixed cropping of cowpea with sorghum reduced
infestation by aphids and thrips but increase pod borer and pod
sucking bug populations. Sinthananthem et al. (1990) % and
Ogenga-Latigo et al. (1992) ! reported that intercropping
cowpea with maize reduced the incidence of Aphid fabae on
cowpea than on cowpea only. Straw and mustard (Sinapis alba
L.) mulches can reduce aphid populations by up to 80% and
75%, respectively, and are particularly effective during the
early colonization period when plants are small 2. Aphid
colonization of lupins and wireworm infestation of sunflowers
are also reduced when planted directly into cereal stubble [2* 241
and while this effect has not been directly shown in faba bean
it is recommended practice in Australia 1. Furthermore,
various studies have shown that variations in herbivore load in
polycultures compared to monocultures increase the
abundance of natural enemies (2! 261,

Table 1: Comparison of mean number of aphid Aphis craccivora per
plant on faba bean intercropping with dense or light of coriander
fenugreek or onion or for 2012/2013 and 2013/2014 seasons.

Mean No. of aphids/plant + SE
Treatments Season Season
2012/2013 2013/2014
Giza 3 Improve - 136.33£9.39a 71.61£3.08 a
Giza 3 Improvet | (o1 103.2344.92 45.92+3.54
coriander
Light 104.43+2.75 47.44+5.19
Mean 103.83 b 46.86 ¢
Giza 3 Improve+
Dense 76.12+£9.37 34.90+3.03
fenugreek
Light 89.39+0.94 44.62+1.46
Mean 82.76 ¢ 39.76 ¢
Giza 3 Improve+
. Dense 126.44+4.06 55.67+4.92
onion
Light 122.44+4.54 59.26£14.15
Mean 12444 a 57.46 b
L.S.D.5% A 14.91 9.70
B n.s. n.s.
L.S.D. 5% AB 13.59 21.32
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Fig 1: Population dynamics of Aphis craccivora population coexisting on Vicia faba, for A) 2012/2013 season, and B) 2013/2014 season.

3.2. Effects of
characters

The data in (Table 2) showed that the biological yield of faba
bean intercropped with fenugreek did not significantly differ
from solid faba bean. Meanwhile, intercropping either
coriander or onion with faba bean reduced its biological yield.
The highest value of faba bean biological yield was obtained
from pure stand (individual) faba bean treatment. The negative
effect of onion on the total dry mass of faba bean might be due
to the competition between the two crops on soil water and
nutrients. It is known that the competition among plants is
being stronger under condition of shortage of water and
nutrients and other factors affecting plant growth. And this
was true under this experiment site of desert land. The
allelopathic substances exudates by coriander plants are
nominated to be the reason of the negative effect on faba bean
growth and biological yield ?7-?. Intercropping fenugreek
with faba bean treatment produced the higher faba bean seed
yield/fed. Compared to other treatments, which significantly
had the same affects. Fenugreek is a legume crop can lives in
symbiosis with Rhizobium meliloti soil bacteria that fixes
atmospheric N and make N more available in rhizosphere
zoon. This might reduce the competition between plants of
both crops and in turn enhances faba bean seed yield. Since the
value of harvest index (H.I.) depends on the quantities of seed
and biological yields, so it was expected that its values will

intercropping system on agronomic

increase with increasing of seed yield, and/or decreasing of
biological yield. This was evident with treatments of
intercropping fenugreek or onion with faba bean B% 31
Treatment of intercropping coriander with faba bean caused a
significant increase in number of branches compared to
fenugreek plus faba bean treatment. The stronger shoot growth
size of fenugreek compared to the shoot size of the both onion
and coriander might be the reason for decreasing the number
of branches/plant of faba bean when intercropped with
fenugreek. Number of pods/plant is one of seed components of
faba bean. Faba bean plants growth in pure stand produced the
highest number (5.57) of pods/plant, followed by that of
fenugreek intercropping treatment (4.93). Meanwhile, onion
intercropping treatment produced the least number of
pods/plant (4.23). The highest number of seeds per pod (3.27)
was produced by coriander intercropping treatment. Yet, onion
treatment yielded the least number of seeds per pod (2.95).
Faba bean grown alone treatment resulted in the highest seeds
weight/plant (7.63 g) with significant differences between it
and all other intercropped treatments which affected negatively
on weight of seeds per plant. Results in (Table 2) showed that
the light density of coriander, fenugreek and onion was
associated with the higher values compared to the dense
planting. This was clear for most faba bean studied traits
except for harvest index and seeds number/pod in coriander
intercropping treatment. The result of H.I. with light coriander
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intercropped treatment was expected to be lower than that of
dense one. This might be due to the biological yield of light
one was more increased than the seed yield of the same
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32,33

treatment did. This important result leads to the fact that light
density gave more space for faba bean plants to grow better
and to produce more yield

Table 2: Faba bean biological and seed yield/fed, harvest index, number of branches/plant and pods/plant, seeds number/pod, and seed weight/
plant as affected by intercropping with coriander, fenugreek and onion at dense and light planting.

Parameters (Means+SE)
. . Seed Seeds
Treatments yiglc?/lfz?;??(lg) yield/fed F:?]Q;ft Branci‘zgs)/ plant Po?;/c[))l)ant Seez?lzlp))od weight/
. (Kg) ‘ ‘ ‘ plant (g)
Giza 3 | 2097323020 | OOHBUHAI06 1 5y oo 01b | 243200028 | 557:0.16a | 3.17£0.04ab | 7.63£0.05a
Improve b
Giza 3
Improve+ Dense | 1686.83£12.75 653.7+£21.03 38.75+0.64 2.50+0.12 4.47+0.26 3.33+0.07 6.55+0.13
coriander
Light 1984.50+25.49 730.41+43.65 | 36.79+2.26 2.77+0.03 5.00%0.1 3.20+0.17 7.31+0.25
Mean 1835.66b 692.09ab 37.77ab 2.63a 4.73bc 3.27a 6.93bc
Giza 3
Improve+ Dense 1766.57+1.60 678.04+4.46 38.38+0.33 2.37+0.07 4.90+0.15 2.93+0.18 6.24+0.23
fenugreek
Light 2290.26+161 880.90+£23.58 | 38.70+1.70 2.40+0.06 4.97+0.26 3.20+0.06 7.92+0.23
Mean 2028.42* 779.47a 38.54a 2.39b 4.93ab 3.07ab 7.08 b
Giza 3
Improve+ Dense 1756.65+62.14 | 663.71£22.94 | 37.97+2.66 2.50+0.12 4.07+0.22 2.83+0.07 5.82+0.20
onion
Light 1899.98+8.02 777.26£37.60 | 40.89+1.81 2.60+0.06 4.40+0.17 3.07+0.09 7.23+0.58
Mean 1828.31b 720.48ab 39.43a 2.55ab 4.23¢ 2.95b 6.53¢c
LS.D.5%A 161.88 107.35 6.46 0.22 0.63 0.27 0.49
B * * * * n.s. n.s. *
L.S.D. 5% AB 189.96 47.45 3.30 0.19 0.56 0.34 0.96

4. Conclusion

In conclusion, the findings of this study shows that faba bean
plus fenugreek or coriander intercrop reduced populations of
A. craccivora of faba bean but more investigation is needed to
verify witch stimulants visual or chemicals in the fenugreek or
coriander have effect on the population of A. craccivora. From
the agronomic viewpoint intercropping of fenugreek at light
density with faba bean plants in such condition similar to this
experiment was the best treatment for bean yield.
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