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ABSTRACT: Two field experiments were carried out at the Experimental
Station Farm of the Faculty of Agriculture, Damanhour University, EI-Bostan
region, El- Behera Governorate, Egypt during 2009/2010 and 201072011
seasons. This study aimed to investigate the effect of intercropping four
Egyptian wheat varieties (Giza 168, Sakha 94, Gemmiza 9 and Sids 1) with
faba bean under four intercropping patterns on some growth characteristics,
Yield as well as yield components of faba bean Sakha 1 cultivar in sandy soil
conditions. The four intarcropping patterns were: faba bean sole cropping as
well as faba bean mtercropped with wheat at the three wheat plant densities
(300, 350 and 400 grains m?) in alternate single rows (1:1). A split-plot
design with four replications was used In each experiment The wheat
varieties otcupied the main plots while the intercropping patterns were
arranged in the sub-plots.

Wheat varieties had highly significant effect on number of days to maturity
stage (in both seasons) and of number of pods plant (in the 1" season),
while the other studied traits were insignificantly affected by wheat varieties,
in both seasons. Intercropping wheat variety Sids 1 with faba bean resulted
in the highest values of number of days to maturity stage, number of
branches plant " number of pods plant "', number of seeds pod”, werght of
Seeds plant and 100-seed weight (in both seasons), and seed yield ha T of
faba bean (in the 2™ season), while the lowest values of these fraits were
obtained from the intercropping of wheat variety Giza 168 with faba bean in
both seasons.

intercropping faba bean with wheat at the three tosted seeding rates
significantly increased plant height but significantly decreased the rest
characters studied of faba bean as compared with faba bean sole cropping in
the two seasons Intercropping faba bean with wheat seeded at the rate of
300 grains m™ s;gniﬁcantly increased all studied traits with exception plant
height and 100- seed welght as compared mth the intercropping of faba bean
with wheat seeded at 350 and 400 grains m™ in both seasons.

There was a significant effect of the interaction between wheat varieties and
intercropping patterns in the 1™ season on the number of days to maturity
stage of faba bean. The earfiest maturity faba bean plants were oblained
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when faba bean 2plants were intarcropped with wheat variety Giza 168 seeded
at 400 grains m™.

The results obtained from this study emphasizes the possibility of
intercropping faba bean (Sakha 1 cultivar) at plant density of 166667 plants
ha’’ with wheat plants seeded at a rate of 300 grains m’? in alternative single
rows (1:1}, 20 cm apart, under sandy scil conditions of Ei-Bostan Region, EI-
Behera Governorate, which gave a substantial faba bean productivity (about
85% of faba bean sole cropping, as an average of both seasons) and an
additional wheat grain yield. ’

Key words. Faba bean, Wheat, Growth characters, Seed yield, Yield
components, Intercropping patterns,

INTRODUCTION

Faba bean (Vicia faba L.) is the most important legume crop in Egypt.
Faba bean seeds are used on a large scale for the Egyptian diet. It is of
highly nutritive values (20-41% protein, B complex vitamins and minerals,
Chavan ef al.; 1989). The local planted area of faba bean was estimated by
about 90 thousand hectares with an average seed yield of about 3.35 tons
ha™ (Journat of Agricuitural Statistics, 2009). Therefore, the local production
of this crop is insufficient to meet the continuous increase of the
consumption, and increasing faba hean production become one of the major
targets of the agricultural policy. To satisfy the national requirement of that
important crop, either the cultivated area and /or the productivity of unit area
should be increased. Intercropping faba bean with some winter crops may be
considered as one of the means to increase its cultivated area. Faba bean
and wheat crops are commonly suggested as desirable intercrop species
because of their different growth rate and spacing which allow full utilization
of the environment competition for light.

Hence, intercropping faba with wheat crops, under newly cultivated sandy
soil conditions is considered a convenient practice which may lead to reduce
labour peaks, minimize crop faiture risk, reduce the adverse effect of pests,
provide higher returns and, finally, save irrigation water. Liben et al. (2001)
showed that the intercropping of maize with faba bean is more advantageous
than soie cropping of both crops. Fenliang et al. {2008) indicated that the
seed yield of faba bean intercropped with maize was greater than that of faba
bean in monoculture due to increase of the stems per plant and the
pods/stem of faba bean. Faba bean growth was suppressed in the wheat
Ifaba bean intercropping system and facilitated in the maize/faba bean
intercropping system which disagrees with the traditional view that legumes
are, generally, weak competitors compared with cereals in legume/cereal
intercropping systems.
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Little information is available about the effect of intercropping faba bean
with wheat under newiy cuitivated sandy soil conditions. Therefore, the aim
of the present investigation was to study the effect of intercropping four
Egyptian wheat varieties seeded at three seeding rates with faba bean in
alternative single rows (20 cm apart) on some growth characteristics, yield as
well as yieid components of faba bean under sandy soil conditions,

MATERIALS AND METHODS

Two field experiments were carried out during the two successive winter
growing seasons of 2009/2010 and 2010/2011 at the Experimental Farm of the
Faculty of Agricuiture, Damanhour University, EI-Bostan region, El- Behera
Governcrate, Egypt. The main objective of this work was to study the effect
of intercropping four Egyptian wheat varieties (Giza 168, Sakha 94, Gemmiza
9 and Sids 1) with faba bean under four intercropping patterns on some
growth characteristics, yield and yield components of faba bean in sandy soil
conditions. The four intercropping patterns were as follows:

1- Sowing faba bean as sole crop {F;W,;).

2. Intercropping of faba bean with wheat seeded at a rate of 300 grains m?
(FWL).

3- Intercropping of faba bean with wheat seeded at a rate of 350 grains m?
(F1Whp).

4- Intercropping of faba bean with wheat seeded at a rate of 400 grains m?
(F1W,).

A split-plot experimental design with four replicates was used in both
seasons. The wheat varieties were randomly assigned to the main-plots,
while the mtercroppmg patterns were allocated to the sub—plots. The area of
sub—plots was 7.0 m* (3.5 m length and 2.0 m width) and included 10 rows of
row width 20 cm. Wheat seeds were hand-drilled, while faba bean was hand-
planted in hills, in both seasons. Faba bean (Sakha 1 cultivar} was
intercropped with wheat varieties in alternate single rows {1:1). The plant
population of faba bean was about 166667 plants ha” and was maintained
through thinning seedlings to one plant hill", spaced at 30 and 15 cm for
solid and lntercropmng treatments, respectively. In both seasons, both crops
were sown on 5" November and faba bean plants were harvested at maturity
stage. Phosphorus fertilizer was broadcasted during soil preparation in the
form of calcium super phosphate (15.5 P,05s%) at a rate of 75.0 kg P;0s ha”.
Potassium sulphate (48% K,0) was side dressed at a rate of 60,0 kg K;0 ha”
before the first irrigation. Ammonium sulphate {20.5% N), at a rate of 240 kg
N ha', was added in three doses {1/5) was broadcasted after sowing and
before |rngat;on and (4/5) was side dressed at two equal doses before 1°
and 2™ - irrigations. All other cultural practices were applied as
recommended for faba hean fields in El-Bostan region. Number of days to
maturity was recorded as the number of days from sowing to harvest time. At
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harvest time, ten guarded plants were taken from each sub-plot to determme
the growth characters; i.e., plant height {cm), number of branches plant

well as y1e|d and yield components i.e., number of pods plant number of
seeds pod ', weight of seeds plant ' (g) and weight of 100 seeds (g)

The six middle rows were harvested from each sub-piot to determine the
seed yield in ton ha 7. The cbtained data were statistically analyzed
according to Steel and Torrie (1980). Soil samples were taken from the
experimental site and analyzed mechanically according to method described
by Piper (1850), as shown in Table {1).

Table 1: Soil mechanical analysis of the experimental field sites before

sowing. .
Characteristics Seasons |
2009/2010 2010/2011 |
Sand (%) L 7737 7425 |
Silt (%) ] 4.66 5.11
B Clay { %) 17.97 20.64
Texture class Sandy

RESULTS AND DISCUSSIONS
A. Effect of wheat varieties on faba bean traits:

A.1. Growth characteristics:- :

Regarding the number of days to maturity stage of faba bean plants, data
presented in Tables (2 and 3} indicate that wheat varieties had highly
significant effect on this character in both seasons. The resuits reveal that
the earliest faba bean plants (136.03 days) were for those intercropped with
wheat variety Giza 168, while the latest plants to mature {140.00 days) were
for those intercropped with wheat variety Sids 1, as an average of both
seasons. These results could be justified on the basis that wheat variety Sids
1 is known to have weak tillering capacity compared with the other tested
wheat varieties. This means that the lower population density of wheat
variety Sids1 might lead to increasing the vegetative growth period of faba
bean plants. Similar results were reported by Amer et al. (1992) and El-Galaly
et al. (2008).

Concerning faba bean plant height, data in Tables (2 and 3} revealed that
faba bean plants were insignificantly affected by intercropping with the
tested wheat genotypes in both seasons. However, it is clear that faba bean
intercropped with wheat variety Giza 168 had the tallest plants (94.75 cm),
while the shortest plants (88.75 cm) were obtained from faba bean
intercropped with wheat variety Sids 1, as an average of both seasons.
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Table 2: Mean squares for the analysis of variance of faba bean growth characteristics, seed yield (ton ha™)
and its components, as affected by wheat varieties and intercropping patterns (I} in 2009/2010
and 2010/2011 winter growing seasons.

sov DF Traits ;
] Growth characters Yield and its_"_m_i
components _E
No. of days to maturity Plant height {cm) No. of branches plant ' |No. of pods plant ™ i
(day)
2009/2010| 2010/2011 2009/2010 2010/2011 | 2009/2010| 2010/2041 2009;‘2010’ 2010/2011 i
;Replications 3 93. 14 282.13* 230.M1 193.42 0.49 0.88 5.87 1.51 ﬁ‘
| Wheat varieties (V) | 3 83.31 33.67 96.00 181.67 1.07 0.77 13.95* ! 15.93 i
Error "a” 3 5.75 1.96 189.65 535.25 0.29 0.29 1136 19.14
Intercropping pattery 3 283.97 | 34567 668.67* 1659.00** | 5.57* 6.84** 228 .97+ 226 43"
Vxi 9 15.75 7.67 57.55 52,11 0.09 0.06 2.94 ! 0.68 ‘}
Error "b" ki 0.93 7.33 34.92 98.46 0.06 0.28 ‘! 5.35 3.40 l
*and ** are significant at 0.05 and 0.01 levels of probability, respectively.
Table 2: Cont. _
sov OF Traits
Yield and its components
No. of seeds pod Weight of se;eds piant ' | 100- seed weight (g) ! Seed yield ton ha"
(9
2009/2010 2010/2011; 2009/2010 I 2010/2011 | 2009/2010 | 201072011 2009[201_0[201012011
Replications 3 lors 0.4 35.10 23.86 2.00 10.07 0.06 | 116"
Wheat varieties (V) 3 ;208 . 1.39 6.56 24.27 1.71 1.72 0.07 ] 0.26 l
Error "a" 9 0.75 0.42 12.65 14.60 1.66 528 0.34 ‘020 |
Intercropping patterns (1)l 3 | 6.84* | 838~ 13988 166.86** 11.74% 17.74* | 2.05* | 3.24~ __"-‘
Vxl s [omm  ooe 0.93 3.74 0.21 0.28 001 o008 |
Error "b" |36 |02 Jo2z 488 [ 7.34 1.30 1.24 ;003 (047 |

“* = significant at 0.01 fevel of probability.
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Table 3: Means of growth characteristics of faba bean as affected by wheat varieties and intercropping

patterns {1) in 2009/2010 and 2010/2011 winter growing seasons.

(Traits Season Wheat varieties(V) intercropping patterns(l) Mean 'L
T
Giza 168 | Sakha 94 | Gemmiz9 F Sids 4 FiW, FW, FiWo FiW
No. of days |2009/2010 137.81™Md | 139.00c | 141.00b | 143.00a | 145.81a | 140.75b | 138.25¢ 136.00d 1140.20!
to maturity l - L
(day) 12010/2011; 134.25b | 134.50h | 136.75a | 137.00a | 141.00a | 137.50b | 133.75¢ | 130.25d [135.63
| — 1
Plant height 12009/2010] 93.75a 91.75a 88.75a 88.75a 83.50d 87.75¢ 93.50b l 98.25a 90.75
{cm) — e -
2010/2011] 95.75a 93.00a 89.00a 88.75a 78.50¢c 89.75h | 95.75b | 102.50a | 91.63
No. of I2009[201 0 2.80a 2.83a 3.18a 3.30a 3.75a 3.18b 2.83¢c 2.35d 3.03
branches S
plant” 2010/2041| 2.83a 3.05a 3.23a 3.33a 3.93a 3.30b 2.78¢ 2.43c 311

F Wy= Faba bean sole cropping.

F1W_=Intercropping of faba bean with wheat seeded at a rate of 300 grams m*
FiWm= Intercropping of faba bean with wheat seeded at a rate of 350 grains m

FiWh=Intercropping of faba bean with wheat seeded at a rate of 400 grains m?
{1)NMeans followed by the same letter (s), within each row for each factor, are not significantly different at 0.05 level of

probability.
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With respect to the number of branches plant ', data in Tables (2 and 3)
obviously show that faba bean plants were insignificantly affected by the
intercropping with any tested wheat varieties in both seasons. Faba bean
plants Intercropped with wheat variety Sids 1 had the highest value (3.32
branches plant '), meanwhile, faba bean plants mtercmpped with wheat
variety Giza 168 had the lowest one (2.82 branches plant '), as an average
of both seasons. These results might be related with the differences between
both varieties in their tillering capacity resulting in different plant popuiation
densities per unit area for these varieties.

A.2. Seed yield and yield components:

The data presented in Tables (2 and 4) show the effect of intercropping
the wheat varieties (Giza 168, Sakha 94, Gemmiza 9 and Sids 1) with faba
bean plants on seed yield ha ', as well as studied yield components of faba
bean crop. It is clear from Table (4) that faba bean plants intercropped wnth
wheat variety Sids1 had the highest values of number of pods plant -
number of seeds pod™ and 100-seed weight (in both seasons) and seed yleid
ha” (in the 2™ season) while, the lowest values were produced from faba
bean plants intercropped with wheat variety Giza 168 in both seasons.

B. Effect of intercropping patterns on faba bean ftraits:

B.1. Growth characteristics:

Data of the studied faba bean characteristics; i.e., number of days to
maturity stage, plant height and number of branches plant * as affected by
intercropping patterns with wheat varieties during 2009/2010 and 2010/2011
seasons are shown in Tables (2 and 3).

The data show that intercropping wheat with faba bean under different
patterns significantly decreased both number of days to maturity stage and
number of branches plant compared to faba bean sole cropping in both
seasons. The decrease in number of branches in intercropping treatments
may be due to more competition hetween plants for nutrients, moisture and
light (Attallah and Mchamed, 2004). On the contrary, intercropping wheat
with faba hean led to a significant increase in the faba bean plant height in
both seasons (Table 3). The increase in faba bean plant height, as a resuit of
intercropping with wheat, might be due to the shading effect of wheat on faba
bean plants, which resulted in marked elongation of the internodes of faba
bean plants searching for more light energy among wheat plants. These
results are in general agreement with those reported by El-Naggar et al.
(1991}, Radwan (1993) and Abou-Kerisha et a/. (2008).

Concerning the comparison among intercropping of faba bean with wheat
at low, medium and high seeding rates of wheat i.e., 300, 350 and 400 grains
m?, respectively, the data reveal that both number of days to maturity stage
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Table 4: Means of faba bean seed yield (ton ha) and yield components, as affected by wheat varieties and
intercropping patterns (1) in 2009/2010 and 2010/2011 winter growing seasons.

Traits Season Wheat varieties(V) Intercropping patterns(l) Mean
Giza 168 | Sakha 94 | Gemmiz9 | Sids1 | FiWo | FoWL | FiWm | FiWha
No. of pods | 200912010 | 18.38"c | 19.23bc | 19.98ab | 20.53a | 24.70a | 19.73b | 17.75c | 15.93d | 19.53
plant™ | oiz011 | 17.35 17.75a | 19.00a | 19.45a | 23.50a | 18.63b | 16.70c | 14.73d | 18.38
No. of 2009/2010 |  3.10a 3.40a 363a | 3952 | 4.43a | 3.70b | 3.30c | 2.65¢ | 3.52
seeds pod” " 1o o011 | 3.06a 3.23a 350a | 3.73a | 4.25a | 3.58b | 3.13c | 2.54d | 3.38
Weightof | 2009/2010 | 15.70a 15.88a 16.75a | 17.00a | 20.00a | 17.25b | 14.88¢ | 13.20d | 16.33
;f::ts-u%_zo1nfzo11 15.38a 16.38a | 17.66a | 18.08a | 21.13a | 17.25b | 15.58b | 13.53¢ 16.87_{
100-seed | 2009/2010 | 72.15a 72.53a | 7265a | 72.88a | 73.75a | 72.59b | 72.15b | 71.78b | 72.57
welght (e} 1251012011 | 72.65a 72.63a | 72.90a | 73.28a | 74.23a |-72.85b | 72.45b | 71.73b | 72.84
Seed yield | 2009/2010 | 2.30a 2.36a 243a | 228a | 2.83a | 2.36b | 2.18bc | 2.00c | 2.34
tonha® [ otor2011 | 252a 2.61a 270a | 282a | 3.21a | 2820 | 245c | 247c | 266
— )

F1Wo= Faba bean scle cropping.

FiWi=intercropping of faba bean with wheat seeded at a rate of 300 grains m

F1Wn= Intercropping of faba bean with wheat seeded at a rate of 350 grains m

F1Wh=Intercropping of faba bean with wheat seeded at a rate of 400 grains m™ 5 1

(1) Means followed by the same letter (s}, within each row for each factor, are not significantly different at 0.0evel of

probability

ueipeg



Effect of intercropping wheat with faba bean on some growth..........

and number of branches plant "' of faba bean were signifi cantly reduced,
while faba bean plant height was significanfly mcreased with increasing
wheat seeding rates from 300 up to 400 grains m” (Tables 2 and 3). This
means that higher plant population of both intercrops per unit area leads to
decreasing the vegetative growth period, enhances the translocation of
metabolites quickly to fruits and decreases the chance to get more light,
nutrients and elements. On the other hand, faba bean plants height was
squ cantly increased with increasing wheat seeding rates above 350 grains

in both seasons (Table 3). These results may be due to the increasing
competltlon for light due to dense population. The reduction in light intensity
for faba bean encourages 1AA synthesis along stem tissues and this causes
cell enlargement and hence plant height. Several researchers reported that
faba hean plant height was increased with increasing population density
{Khalil et al., 1993; El-Douby et al.,1998; Abdel-Aziz and Shalaby ,1999% , El-
Banna et al. ,2009 and Mehdi et al.,2010).

B.2. Seed yield and yield components:

The data in Table (2) reveal that intercropping faba bean with wheat under
different seeding rates significantly affected the faba bean seed yield ha™
and all studied yield components in both seasons. Moreover, it is evident
from Table (4) that intercropping wheat under any seeding rate with faba
hean led to a decrease in all traits as compared with faba bean sole cropping.
The increase in number of pods plant ' in faba bean sole cropping may be
due to the increase in the number of branches plant *. Faba bean sole
cropping may also furnished favorable conditions for number of pods plant

; i.e., climatic and edaphic factors, to faba bean plants to grow and to
produce productive organs compared to conditions under intercropping.

In comparison among the intercropping of faba bean with different
seeding rates of wheat {300,350 and 400 grams m?), the data reveal that the
number of pods plant ', number of seeds pod , weight of seeds plant and
seed yield ha™' were significantly affected in both seasons {Table 2), Data in
Table {4) reveal that intercropping wheat at seeding rate of 300 grains m 2
with faba bean led to significant increases for the above -mentioned four
traits by 25.11, 40.46 and 29.07 and 24.22% , respectively compared to
seeding wheat at the rate of 400 grains m” (as an average of both seasons).
This means that the dense pianting of wheat negatively affected the growth,
as well as yield of individual. With respect to both 100-seed weight and seed
yield ha', it is clear from Tables (2 and 4) that the differences were
insignifi cant in both seasons. This means that wheat seeding rate at
intercropped with faba bean plays a major role on yield improvement of faba
bean crop. In this concern, El-Shazly and Nasser (1989) reported that plants
with a more extensive and well distributed root system could exploit a large
soil valume, thereby making more effective use of soil water and nutrients.
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Also, changes in plant density, as a result of changing seeding rate for one
and /or both intercropping crops, alter the structure and size of the canopy
and affect yield ha”' and its components. Therefore, faba bean growth, yieid
as well as yield components were affected significantly by plant density
(Selim and El-Seessy, 1991; Hussein et al.,1994; El-Deeb et al. ,2006 and
Hussein et al. , 2006)

C- Effect of the interaction between wheat varieties and

intercropping patterns:

There was a significant effect for the interaction between wheat varieties
and intercropping patterns on number of days to maturity stage of faba bean
in the 1* season, as shown in Table (5). The data show that the earliest
maturity faba bean planfts were obtained when faba bean plants were
intercropped with wheat variety Giza 168 seeded at 400 wheat grains m?,
while the latest maturing plants were obtained by solid plantings of faba
bean under wheat variety Sakha 94. On the other hand, the rest growth
characters as well as yield and yield components were not significantly
affected by the interaction between wheat varieties and intercropping
patterns in both seasons. Therefore, the data were excluded.

Table 5: Number of days to maturity stage of faba bean plants as affected by
the interaction between the wheat varieties (V) and intercropping
_patterns(l) in 2009/2010 seasons.

intercropping Wheat varieties (V) ]
patterns (1) Giza 168 | Sakha94 | Gemmiza9 | Sids 1
F.W, 14525 | 147.00 146.00 145.00
FaW, 138.00 | 138.00 143.00 144.00
F Wi 13500 | 137.00 139.00 142.00
FiW,, 13300 | 134.00 136.00 141.00
L.5.Doos . 1.38

FiWe=Faba bean sole cropping.

FiW =Intercropping faba bean with wheat seeded at the rate of 300 grains m?
FiW=Intercropping faba bean with wheat seeded at the rate of 350 grains m=,
FisWh=intercropping faba bean with wheat seeded at rate of 400 grains m?2

Conclusion

The results obiained from this study emphasizes the possibility of
intercropping faba bean at plant density of 166667 plants ha” with wheat
plants seeded at a rate of 300 grains m™ in alternative single rows (1:1}, 20
cm apart, under sandy soil conditions of El-Bostan Region, El- Behera

976



Effect of intercropping wheat with faba bean on some growth.......................

Governorate, which gave a substantial faba bean productivity (about 85% of
faba bean sole cropping, as an average of both seasons) and an additional
wheat grain yield.
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