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ABSTRACT

A two-year study was carried out at Sids Agric. Res. Station, Beni-
Sweif Governorate, Egypt during 2012/2013 and 2013/2014 winter seasons.
The objective of the present research was to evaluate intercropping wheat
(Triticum aestivum 1..) and faba bean (Vicia faba L.) with sugar beet (Beta
valgaris L.) in relation to productivity and water use efficiency as well as
economical-feasibility. The ridge width (60 and 120 cm) was allotted in
vertical strips and cropping systems (12.5 and 25%) for the intercropping
crops were horizontal strips. The results from field experiment intercropping
either wheat or faba bean with sugar beet decreased yields of all tested crops
in comparison with sole plantings of these crops. Intercropped wheat with
sugar beet had severe negative effect on root yield of sugar beet and its
attributes than intercropped faba bean with sugar beet. Intercropping wheat or
faba bean with sugar beet (25%) on raised-bed (120 cm) increased land
equivalent ratio (LER) (1.14 or 1.25). The values of aggressivity for wheat
and faba bean were positive (dominant) and sugar beet was negative
(dominated). The highest values of applied irrigation water and water
consumptive use were recorded at intercropped wheat or faba bean on the 3
and 4" ridges (60 cm) of sugar beet in the two growing seasons. Intercropping
wheat or faba bean with sugar beet on raised-bed (120 cm) gave the highest
water use efficiency (W.U.E.) for cereal units in the two seasons. The net
return of intercropping wheat or faba bean with sugar beet in all treatments of
the two seasons, respectively, was higher compared to sole planting of sugar
beat or wheat or faba bean.
Key words: Intercropping; Beta valgaris L., Triticum aestivum L.; Vicia faba L.;
Competitive relationships, Water use efficiency and Net return.

INTRODUCTION

Increasing crops productivity and saving irrigation water are two interrelated
issues raising a lot of concern in Egypt. Legume/cereal intercropping pattern is
generally more productive than sole crop (Tsubo and Ogindo 2005). Furthermore,
the biological basis for intercropping involves complementarily of resources used by

 the two crops (Barhom, 2001). However, little work has been done on the effect of
" reducing the amount of applied irrigation of sugar beet, wheat and faba bean yields
- under different intercropping patterns. Lamlom and Ewis (2015) found that highest
values of seasonal water applied (m® fed.") and water consumptive use (cm fed.™)
were observed in 2:2 maize/soybean pattern compared to raised-bed 140 cm pattern in
the two seasons. On the other hand, the highest values for water use efficiency, i-e.,
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1.00, 1.01 in the first season and 0.98 and 1.00 in the second season (cereal units
cm'l) water consumed due to raised-bed (120 and 140 cm) patterns was observed,
respective.

Sugar beet (Beta vulgaris L.) is one of the most important crops not only in
Egypt but also all over the world. It can be irrigated with about one-fourth the water
utilized by sugar cane. Sugar beet production could be increase through appropriate
agronomic practices. Sugar beet cultivated area reached to about 193,482 ha in 2012
season with an average yield of 51.91 t ha”', while the other strategic winter food
crops such as wheat and faba bean (Vicia faba L.) which their cultivated area reached
about 1419275 and 44082 ha with an average yield of 6.66 and 3.53 t ha™ in 2012
season, respectively, (Bulletin of The Agricultural Statistics, 2013). Production and
water relations of sugar beet has been widely investigated by many researchers;
Howeil, et al. (1987) and Ibrahim, et al. (1993) showed that irrigation every two or
three weeks, especially for the second half of the growing season of the sugar beet
resulted in high yield. The values of water consumptive use were 58.06, 55.04 and
49.86 cm for the 2, 3 and 4 weeks intervals, respectively.

Mixed intercropping pattern with sugar beet is considered highly valuable in
regards of net benefits from the same piece of land. It is common practiced when
cereals, grain legumes, and root crops are grown together and when little or no tillage
is required (Akinola and Agboola, 1981), but the choice of the intercropped crops
and plant density of the crops are critical factors for successful mixed intercropping
pattern. The selected crops and plant density of the crops per unit area must be
complement each other rather than compete of each other with sugar beet yield and
consequently the monetary benefits were higher in lentil intercropping as compared to
cereals intercropping system. Atia, et al. (2007) showed that intercropping systems
with sugar beet significantly reduced sugar beet traits except sucrose and purity
percentages while wheat or faba been intercropped with sugar beet was significantly
affected by intercropping systems in both seasons. On the other hand, El-Kassaby
and Leilah (1992) stated that high yields of roots and sugar were obtained with
plantmg beets on both sides of ridges 70 cm width, 25 cm apart (48000 plants/4200
m) El-Skaikh and Bekheet (2004) and Gadallah, et al. (2006) recoded that
different intercropping systems of faba bean or wheat with sugar beet resulted in
gross return per unit area compared with growing these crops in pure stand.

The objective of the present study was to evaluate intercropping wheat and
faba bean with sugar beet on growth, yield, agro—feasibility and water use efficiency.
MATERIALS AND METHODS b

A two-year study was carried out at Sids Agricultural Research Station, Beni-
Sweif governorate (Middle Egypt, Lat. 29° 04' N, Long. 31° 06' E and 30.40 m above
the sea level), during 2012/2013 and 2013/2014 winter seasons to study intercropping
wheat (Triticum aestivum L.) and faba bean (Vicia faba L.) with sugar beet (Beta
valgaris L.) in relation to growth, productivity and water use efficiency. The soil of
the experimental sites was clay loam in texture, with water table level using
observation well was ranged between 1.75-1.95 m. EC and pH of the soil in the
saturated soil paste were 0.5 dSm™ and 7.9, respectively. The level of available N,P

and K were 33.5, 11.7 and 218.5 ppm. respectively and organic matter of 1.6 %
(Jackson, 1967).
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Sugar beet variety 'Cleopatra’ and two different field crops, i-e., wheat variety Beni-
Sweif 1'and faba bean variety 'Misr 1' were used.

1- Ridge Width

W; = 60 cm. width

W, =120 cm. width

2- Cropping Systems

S,

ssdrowing sugar beet on one side of all ridges (60 cm width) with growing wheat in two

rows on the other side of the 4" ridge of sugar beet or growing sugar beet on both sides of

beds (120 cm width) and growing wheat in two rows on the middle of the 2™ bed
(12.5%). ;

S;

Growing sugar beet on one side of all ridges (60 cm width) with growing faba bean in one
row on the other side of the 4" ridge or growing sugar beet on both sides of beds (120 cm
width) and growing faba bean in one row on the middle of the 2" bed (12.5%).

S;

Growing sugar beet on one side of all ridges (60 cm width) and growing wheat in two
rows on the other side of the 3™ and 4™ ridges or growing sugar beet on both sides of beds
(120 cm width) and growing wheat in four rows on the middle of the 2™ bed (25%).

S4

Growing sugar beet on one side of all ridges (60 cm width) and growing faba bean in one
row on the other side of the 3" and 4™ ridges or growing sugar beet on both sides of beds
(120 cm width) and growing faba bean in two rows on the middle of the 2™ bed (25%).
Sele planting :

Sugar beet: growing on one side of ridges 60 cm width (recommended).

Wheat: growing eight rows on bed (120 cm width).

Faba bean: growing on both sides of the ridge (60 cm width).

Sugar beet, wheat and faba bean cultivars kindly provided by Research
Departments at Agricultural Research Center (ARC), Giza, Egypt. A strip—plot design
was used. Ridge width was allotted in vertical strips and cropping systems for the
intercropping crops were horizontal strips. In addition to individual sole planting each of
wheat, faba bean and sugar beet. Each plot included 10 ridges (60 cm width) or 5 beds
(120 cm width) and 7 m length (42 m?).

Sugar beet was sown on 25 and 28" October seasons respectively, and were
thinned to one plant/hill spaced at 20 cm under intercropping and sole plantin%l and
harvested in 18™ and 20" May. While both wheat and faba bean were sown at 20™ and
25™ November and harvested in 15™ and 20™ Apr. in,2012/2013 and 2013/2014 seasons,
respectively. Faba bean was grown as two plants/hill spaced 20 cm under intercropping
and sole plantings. Wheat was grown in rows on back of bed surface spaced 15 cm
between rows. Nitrogen fertilizer was applied as Urea (46%N), phosphorus as calcium
super phosphate (15% P2Os) and potassium as potassium sulfate (48% K,QO). Phosphorus
was added before planting, whereas nitrogen and potassium were added in three equal
dozes; the first doze after thinning (thirty days after sowing), second and third doze 30
and 60 days after thinning. Recommended sole plantings of all the tested crops were used
to estimate the competitive relationships. The preceding summer crop was maize in both
seasons. Cultural practices for growing all crops were practiced as recommended.
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Data recorded in these study:-
A) Yield and its attributes
At harvest, root length and diameter (cm), root weight/plant (kg), total soluble
solids 'T.S.S." and sucrose (%) were measured on ten guarded plants from each sub plot,
meanwhile, root yield/ha (t) was recorded on the basis of sub plot area. Grain yield of
wheat per ha (t) and seed yield of faba bean per ha (t) were recorded also on the basis of )
sub plot area.
B) Competitive relationships e
1. Land equivalent ratio (LER) RS
LER defined as the ratio of area needed under sole cropping to one of

intercropping at the same management level to produce an equivalent yield (Mead and
Willey 1980). It is calculated as follows:

LER = (Yab / Yaa) * (Yoa/ Yob)
Where: Y., = Pure stand yield of crop a (sugar beet)
Yy, = Pure stand yield of crop b (wheat or faba bean)
Y . = Intercrop yield of crop a (sugar beet)
Y. = Intercrop yield of crop b (wheat or faba bean)
2. Aggressivity (A).
Aggressivity value was calculated by the formula proposed by Me- Gilichrist (1965).

Yo B Y ba
" Yoo X Zab Yoo X Zba

Where: A,, = Aggressivity value for the components "a".
Y., is pure stand yield of crop a, Yy is pure stand yield of crop b, Yy, is mixture
yield of a (when combined with b) and Yy, yield of b (when combined with a).
Z,, is sown proportion of species a (in a mixture with b) and Z, is sown
proportion of species b (in a mixture with a). e
C) Soil-water relations:

Soil moisture content was gravimetrically determined in soil samples, which
were taken from consecutive depth of 15 cm down to a depth of 60 cm. Soil samples were
also collected just before each irrigation, 48 h after irrigation, and at harvest. Field
capacity was determined according to Garcia (1978). Permanent wilting point and bulk
density were estimated according to Black, ef al (1985) to a depth of 60 cm. Available
soil moisture was calculated by subtracting wilting point from field capacity. The average
values are presented in Table (1).

Table (1): Field capacity, wilting point, available soil moisture content and bulk

A

density of the experimental fields. t
Season | Soil depth Field capacity Wilting point Available soil Bulk density
(cm) (%) (%) moisture (%) glem®
0-15 42.40 20.00 22.40 1.176
E 15-30 35.90 18.80 17.10 1.244
i 30-45 33.45 15.00 18.45 1.251
45-60 31.71 14.50 17.21 1.431 R
Mean 35.86 17.08 18.79 1.276 —
o 0-15 44.56 22.17 22.39 1.170 -
g 15-30 37.09 17.66 19.43 1.299
()3) 30-45 35.55 17.92 18.63 1.357
45-60 33.19 15.80 17.39 1.379
Mean 37.60 18.14 19.46 1.301
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Applied water was controlled throughout pipe irrigation of Water
Requirement and Field Irrigation Research Department at Sids by the use of value for
each plot and water measured by measuring meter.

Water consumptive use (C.U.) was calcutated according to Israelson and Hansen
(1962)as follows:

cu=y Pus = Pur o pa x i

P= 100
where:
C.U. =water consumptive use in (cm) in effective root zone (60 cm).
i =Number of soil layer (15 cm).

Py =Soil moisture percentage before irrigation.

P.; =Soil moisture percentage, 48 hours after irrigation.
Bd = Soil bulk density (g/cm®) for this depth.

Di  =Sail layer depth (15 cm).

To simplify the comparison between different intercropping patterns on the
basis of yield and water use efficiency, the yield of wheat, faba bean and root of sugar
beet under intercropping was changed to cereal units (Brockhaus, 1962). This
method stated that each 100 kg of wheat grains equals to 1.00 cereal unit, 100 kg of
faba bean seeds equals to 1.20 cereal unit and 100 kg of root sugar beet equals to 0.25
cereal unit. Thus, the units of wheat, faba bean and sugar beet were added together for
each intercropping pattern and used in the calculation of water use efficiency (Vites,
1965).

Water use efficiency (WUE) values were calculated for the different
treatments by dividing yield in cereal units by consumptive use (C.U.).

WUE = Y/C.U.
Y = Main product yield (cereal units/ha)
C.U. = Seasonal consumptive use (cm)
D. Farmer's benefit:

Total cost and net retum of intercropping culture as compared to
recommended sole planting of sugar beet were determined.

1. Total return of intercropping cultures = Price of sugar beet yield + price of wheat or

faba bean yield (Egyptian Pound). To calculate the total return, the average of sugar beet

and wheat or faba bean prices presented according to the Bulletin of The Agricultural

Statistics (2013).

2. Net return per ha = Total return — (fixed cost of sugar beet + variable costs of wheat or
faba bean according to intercropping pattern).

3. The average of prices of main products are L.E. 386.4, 2576.0 and 4709.6 for ton of
sugar beet, wheat and faba bean respectively in 2012 and 2013 seasons.

4. The average of prices of by products are L.E. 200, 608 and 480 for ton of top sugar
beet, straw for wheat and faba bean, respectively in 2012 and 2013 seasons.

5. Total costs L.E./ha 10458, 11445 and 11291 for solid sugar beet, wheat and faba bean,
respectively.

6. Total costs of intercropped wheat or faba bean with sugar beet = total costs of sugar
beet + costs of wheat or faba bean.

7. Costs of intercrop wheat: 273&553 L.E./ha for two and four rows, costs of intercrop
faba bean : L.E./ha 560 &1120 for one and two rows, respectively.

il
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Statistical Manipulation

Analysis of variance of the obtained results of each season was performed.
The homogeneity test was conducted of error mean$quares and accordingly, the
combined analysis of the two experimental seasons was carried out. The measured
variables were analyzed by ANOVA using MSTATC statistical package (Freed,
1991). Mean comparisons were done using least significant differences (L.S.D)
method at 5% level of probability to compare differences between the means (Gomez
and Gomez, 1984).
RESULTS AND DISCUSSION

A. Yield and its attributes
1- Ridge width
a. Wheat

Data in Table (2) indicate that ridge width had a significant effect on all traits
of sugar beet and straw yield of wheat except grain yield of wheat in both seasons and
their combined. Data revealed that decreasing ridge width from 120 to 60 cm
increased sugar beet root diameter, root weight per plant, root and top yield per ha,
meanwhile, it decreased root length, T.S.S., sucrose percentage and straw yield for
wheat per ha. Obviously, decreasing ridge width from 120 to 60 c¢m increased (P <
0.05) sugar beet productivity per unit area. On the other hand, grain yield per ha was
not affected by ridge width in the first and second seasons and combined analysis of
the two seasons.
Table (2): Effect of ridge width on sugar beet and its attributes and wheat yield

in the two growing seasons and their combined analysis.

Ridge widt 2012 /2013
(cm) Root length| Root Root | Yield of Sugar beet | T.S.S. | Sucrose [Yield of Wheat
(em) diameter| weight/ _(t/ha) (%) (%) (t/ha)
(cm) |plant (kg)} Root Top Grain | Straw
W, 25.0 11.0 1.04 65.24 288 [21.2 | 173 141 | 1.82
W, 25.6 10.8 0.96 67.28 2513 | 214 | 174 1.43 | 2.14
LSDyg s 0.3 0.1 0.02 0.80 0.63 0.1 0.05 N.S | 0.08
Selid 28.3 11.7 1.23 73.75 3925 | 202 | 171 8.30 | 13.79
2013 /2014
W, 26.0 11.3 111 70.38 3007 | 225 | 175 1.43 | 1.99
W, 26.7 11.1 1.04 69.58 2710 228 176 1.44 | 243
LSD g05 0.3 0.1 0.03 0.39 0.29 0.1 0.04 N.S | 0.12
Salid 29.0 11.9 1.29 75.26 3992 | 208 | 173 8.18 |14.75
' Combined data of the two seasons
W 255 11.1 1.07 69.81 2948 (219 ] 174 142 | 191
W, 26.1 11.0 1.00 68.43 2611 | 221 17.5 1.44 1229
LSD 4. 0.3 0.1 0.03 0.60 0.41 0.1 0.04 | N.S [ 0.10
Solid 28.7 11.8 1.26 74.50 3959 | 205 [ 172 8.24 [14.27
W,=width 60 cm of ridge W, = width 120 cm of ridge

These results may be due to ridge width of 60 cm produced greater number of
leaves unit area of sugar beet than ridge width 120 cm. Accordingly, ridge width of 60 cm
may be contributed positively to higher photosynthesis in sugar plant than those grown on
the other one that reflected on root length and diameter, as well as, root weight per plant.
These results are in parallel with those obtained by Ahmed et al. (2010).
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a. Fababean )

Data in Table (3) reveal that the trend of all traits of sugar beet intercropped
with faba bean under different ridges width and straw yield of faba bean per ha were
similar to those of sugar beet intercropped with wheat at the same ridge width.
Table (3): Effect of ridge width on sugar beet and its attributes and faba bean

yield in the two growing seasons and their combined analysis.

Ridge 2012 /2013
width | Root + Root Root [Yield of Sugar | T.S.S. | Sucrose |Yield of Faba|
(cm) | length |diameter| weight/ beet (t/ha) (%) (%) bean (t/ha)
(cm) (cm) iplant (kg)| Root | Top Seed [Straw
W, 27.2 11.4 1.15 72.12 | 29.58 | 21.3 174 0.86 | 1.84
W, 27.7 11.1 1.03 7091 | 25.33 | 21.5 17.6 0.85 | 1.95
LSD 0.0 0.4 0.1 0.03 077 | 042 [ 0.1 0.1 N.S |0.07 |
Solid | 283 11.7 1.23 73.75 13925 | 20.2 17.1 408 | 9.53 |
201372014
W, 28.1 11.6 1.26 72.80 | 31.57| 22.6 17.6 0.99 | 2.33
W, 28.7 11.4 1.10 72.33 2797 | 228 17.8 1.03 | 3.30
LSD 0.05 0.3 0.1 0.02 0.34 | 0.55 0.1 0.1 N.S [ 0.14
Solid | 29.0 11.9 1.29 7526 [39.92 | 20.8 17.3 4.28 |10.50
Combined data of the two seasons '
W, | 276 11.5 1.20 72.46 | 30.58 | 21.9 17.5 0.93 | 2.09
W, 28.2 11.2 1.06 71.57 126.65| 22.2 17.7 0.94 | 2.63
LSD 0.05 0.3 0.1 0.02 0.56 | 0.49 0.1 0.1 N.S | 0.11
[ Solid | 287 11.8 1.26 74.50 ] 39.59 | 20.5 17.2 4.18 |10.01
2- Cropping systems
a. Wheat

Intercropping wheat with sugar beet significantly affected the studied traits of
sugar beet in the two seasons and the combined analysis of the two seasons (Table 4).

- Intercropping wheat with sugar beet decreased root length and diameter, root weight

per plant, top and root yield per ha. However it increased T.S.S. and sucrose
percentages in comparison with sole sugar beet. Similar results were reported by El-
Shaikh and Bekheet (2004), Gadallah ez al. (2006) and Attia e al. (2007).

Also, data showed that the highest sugar beet root and top yield per ha was
obtained when grown as a solid plants in both seasons and the combined analysis. The
root yield was decreased by 5.22%, 5.73% and 4.53% and the top yield decreased by
24.48%,33.33% and 24.75% when wheat intercropped with sugar beet at 12.5% (S;).
However, the root yield was decreased by 8.61% , 7.81% and 8.20% and the top yield
decreased by 37.91%, 31.82% and 34.83% when wheat intercropped with sugar beet
at 25% (S) in the first and second seasons and the combined analysis, respectively.
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Table (4): Effect of cropping systems on sugar beet and its attributes and wheat
yield in the two growing seasons and their combined analysis.

2012 /2013
Cropping| Root Root Root |Yield of Sugar| T.S.S. | Sucrose | Yield of wheat
system | length |diameter | weight/ | beet (t/ha) | (%) (“%) (t/ha)
(cm) (cm) |plant (kg)| Root | Top Grain | Straw
S 26.1 11.3 1.07 | 69.50 29.64| 21.1 173 1.03 1.46
Ss 244 10.5 0.93 [67.02 12437 214 17.5 1.82 | 2.51
LSD0.05] 14 0.4 0.11 234 | 147 | 03 0.1 0.71 | 0.58
Solid 283 11.7 1.23 | 73.75 [39.25] 202 17.1 8.30 | 13.79
2013 /2014
S, 26.8 11.6 1.15 | 70.76 | 29.94 | 22.5 17.5 1.01 1.53
Ss 25.9 10.9 1.01 69.20 | 27.22 | 22.8 177 1.87 | 290
LSD 0.05] 0.8 0.3 0.10 149 1 1.16 | 0.2 0.1 0.73 | 0.66
Solid 29.0 11.9 129 [75.26 |39.92| 20.8 17.3 8.18 | 14.75
Combined data of the two seasons
S 26.5 11.4 1.10 [ 70.83 [29.79] 21.8 17.4 1.02 1.49
Ss 252 10.7 097 |68.11(2580} 22.1 17.6 1.84 | 2.71
LSD0.05], 1.2 0.3 0.11 193 | 1.32 | 0.2 0.1 0.72 | 0.62
Solid 28.7 11.8 1.26 | 74.50 ) 39.59 | 20.5 17.2 8.24 | 14.27

8; = Growing sugar beet on one side of all ridges (60 cm width) with growing wheat in two
rows on the other side of the 4" ridge of sugar beet and growing sugar beet on both sides of
beds (120 cm width) and growing wheat in two rows on the middle of the 2™ bed (12.5%,).

8; = Growing sugar beet on one side of all ridges (60 cm width) and growing wheat in two
rows on the other side of the 3™ and 4" ridges and growing sugar beet on both sides of beds
(120 cm width) and growing wheat in four rows on the middle of the 2" bed (25%).

Increasing wheat row number from two to four decreased sugar beet root
yield per ha by 3.57, 2.21, 2.88% and top yield by 17.78%, 9.08% and 13.93% in the
first and second seasons and the combined analysis, respectively. On the other hand,
decreasing plant population of wheat intercropped with sugar beet decreased grain
yield per unit area. This reduction reached to 87.59, 87.654 and 87.90% and
decreased straw yield by 89.41%, 89.63% and 89.56% when wheat intercropped with
sugar beet at 12.5% (8S,), whereas, by 78.07%, 7.14% , 78.17% and decreased straw
yield by 81.80%, 80.34%, and 81.01% when wheat intercropped with sugar beet at
25% (S;) in first and second seasons and their combined analysis, respectively. These
results were supported by Abdel-Galil et al. (2014).

b. Faba bean

Data in Table (5) indicate that intercropping faba bean with sugar beet had
negative significant effects on yield components and yield of sugar beet and faba bean
in the two seasons and their combined analysis. Intercropping faba bean with sugar
beet had slightly negative effects on yield of sugar beet under intercropping
conditions. Yield per ha of sugar beet was decreased by 1.17, 2.57and 1.87% and top
yield decreased by 22.88%, 20.79%and 21.85% when faba bean intercropped with
sugar beet at 12.5% (S,), and by 3.78, 4.21 and 3.99% and top yield decreased by
37.22%, 30.06 % and 33.62% when faba bean intercropped with sugar beet at 25%
(S4). in the first and second seasons and the combined analysis, respectively. Similar
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results were reported by Toaima (2006). Legumes in close association with nitrophilous
crops have increased crop production (Waghmare and Singh, 1984), because of their
ability to biological nitrogen fixation, legumes are largely involved in nitrogen facilitation
and nitrogen dynamic in the plant community and in agro systems (Hauggaard-Nielsen
and Jensen, 2005 and Fustec et al. 2010). These results are in accordance with those
obtained by Abdel-Galil et al (2014) who concluded that intercropping sugar beet with
faba bean had little negative effect on root yield.

Table (5): Effect of cropping systems on sugar beet and its attributes and faba

bean yield in the two growing seasons and their combined analysis.

2012 /2013

Cropping] Root | Root Root |Yield of Sugar| T.S.S. | Sucrose | Yield of Faba
systems | length |diameter | weight/ | beet (t/ha) (%) (%) bean (t/ha)
(cm) (cm) [plant(kg) | Root | Top Seed | Straw |
S, 27.9 11.5 1.15 7247130271 212 17.4 0.60 | 1.24
S4 26.9 10.0 1.04 |70.56]24.64 | 21.5 17.6 1.11 | 2.56

LSD 0.0s] 0.5 0.1 0.05 138 [ 1.14 | 03 0.2 0.44 | 0.72

Solid 28.3 11.7 1.23 73.75 13925 | 20.2 17.1 4.08 | 9.53
201372014

S 28.8 11.8 122 | 73.13|31.62 | 22.6 17.6 073 | 143

S4 279 11.3 1.13 71902792 ) 229 17.8 131 | 3.93

LSD 0.0t 0.4 0.2 0.06 1.16 | 034 | 03 0.1 043 | 091

Solid 29.0 11.9 129 | 7526|3992 | 20.8 17.3 4.28 | 10.50
| Combined data of the two seasons
S, 28.4 11.6 1.18 |72.80]30.94( 21.9 17.5 0.67 | 1.33

S4 274 11.1 1.08 |71.23)|2628( 222 17.7 1.21 | 3.25
LSD 0.05f 0.5 0.2 0.07 092 1 099 03 0.2 047 | 0.86
Solid 28.7 11.8 126 | 74.50 | 39.59 | 20.5 17.2 4.18 | 10.01

8, = Growing sugar beet on one side of all ridges (60 cm width) with growing faba bean in
one row on the other side of the 4" ridge of sugar beet and growing sugar beet on both sides
of beds (120 cm width) and growing faba bean in one row on the middle of the 2™ bed
(12.5%). ,

S,= Growing sugar beet on one side of all ridges (60 cm width) and growing faba bean in
one row on the other side of the 3™ and 4" ridges and growing sugar beet on both sides of
beds (120 cm width) and growing faba bean in two rows on the middle.of the 2™ bed (25%).

Increasing faba bean intercrop row number from one to twd under intercropping
planting decreased root yield per ha by 2.64 ,1.68 and 2.16 % and decreased fop yield per
ha by 18.60%, 11.70% and 15.06% in first and second seasons and the combined analysis,
respectively. ‘

Also, data in Table (5). reveal that decreasing plant population density of faba
bean when intercropped with sugar beet decreased seed yield per ha by 85.29, 82.94 and

y +83.97% and decreased straw yield per ha by 86.99%,86.38% and 86.71% when faba bean

y intercropped with sugar beet at 12.5% (S,), whereas, the reduction reached to 72.79%,

7 69.39%and 71.05% and 73.14%, 62.57% and 67.53% when faba bean intercropped with
.sugar beet at 25% (S,) in first and second seasons and their combined analysis,
resgoectively. Similar results were obtained by Abou -Elela and Gadallah (2012) who
inditated that seed yield of faba bean per unit area was significantly reduced due to
interc-ropping with fodder beet as compared with faba bean solid culture.

Fayoum J. Agric. Res. & Dev., Vol. 30, No.1, January, 2016
8




Ewis, M.M. and M.M. Lamlom 22
B. Competitive relationships
1. Land Equivalent Ratio (LER)

The data in Table (6 A and B) indicate that all the values of LER which obtained,
in 2012/2013 and 2013/2014 seasons exceeded the unit. In general, intercropping wheat
or faba bean with sugar beet increased LER as compared to sole sugar beet. It ranged
from 1.07 due to intercropping two rows of wheat with sugar beet on ridges (60 or 120
cm) to 1.25 due to intercropping two rows of faba bean with sugar beet on beds (120 cm).
The advantage of the highest LER by intercropping faba bean with sugar beet over the
others could be due to faba bean plants (as legume crop) have ability to biological
nitrogen fixation, legumes are largely involved in nitrogen facilitation and nitrogen
dynamic in the plant community and in agro systems. It is clear that plant population
density of faba bean and sugar beet played a major role in increasing productivity per unit
area under intercropping planting where it reached 25 and 100 % of sole planting,
respectively. Similar results were obtained by Abdel-Galil ef al (2014) who found that
intercropping faba bean with sugar beet gave higher LER than those of intercropping
sugar beet with wheat.

Table (6-A): Effect of ridge width and cropping systems of wheat intercropped

with sugar beet on competitive relationships in (combined data
across 2012/2013 and 2013/2014).

Ridge Cropping Yield (t/ha) Relative Yield (RY) Aggressivity
width | systems Sugar Wheat | Sugar | Wheat | LER Sugar  (Wheat
(em) beet beet beet
W, Sy 70.83 1.01 0.95 0.12 1.07 -0.04 +0.04
S; 68.79 1.83 0.92 0.22 1.14 +0.04 -0.04
W, S, 6943 | 1.03 0.94 0.13 1.07 -0.08 +0.08
S; 67.43 1.86 091  0.23 1.14 +0.01 -0.01
Solid 74.50 8.24 o — — - -
2. Agressivity

The data in table (6-A). show that the aggressivity of wheat were negative while
values of sugar beet were positive. This main that sugar beet was the dominant intercrop
where as wheat was the dominated when wheat intercropped by 25% from the total
density with sugar beet on ridges 60 or 120 width. On the other hand the wheat were
positive while values of sugar beet were negative where as wheat was the dominant when
wheat intercropped by 12.5% from the total density with sugar beet on ridges 60 or 120
width. This main that sugar beet was the dominated intercrop
Table (6-B): Effect of ridge width and cropping systems of faba bean

intercropped with sugar beet on competitive relationships in
(combined data across 2012/2013 and 2013/2014).

Ridge |Cropping Yield Relative Yield | Aggressivity
width | systems (t/ha) ] (RY) ILER!

(cm) Sugar Faba Sugar | Faba Sugar Faba
beet bean beet bean | beet bean
W, S, 73.25 0.68 0.98 0.16 |1.14] -0.37 +0.37
S, 7167 | 1.18 096 | 028 [1.24] -020 | +0.20
W, S 72.36 0.65 098 | 016 {1.14} -032 | +0.32
Sa 70.79 1.23 096 | 0.29 {1.25¢{ -027 | +0.27

Solid 7450 4.18
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On other hand, in table(6-B) showed that when faba bean intercropped with sugar
beet, the highest aggressivity values were apparent by intercropping faba bean on one row
of faba bean with sugar beet on ridges of 60 cm width. Sugar beet was the dominated crop

whereas faba bean was the dominant in all traits. These results were similar to those
obtainedby Waffa Mohamed et al. (2005).

C. Soil-water relations :
Applied irrigation water (A.ILW., m* /ha)

: In arid regions, where water is the limiting factor in the expansion of cultivated
area, the management strategy of limited irrigation is to optimize production per unit of
water applied rather than to maximize yield per unit of land. Applied irrigation water
values are shown in Tables (7 and 8). The obtained results indicated that the hi%hest
values of irrigation water applied in the 1% and 2™ seasons ( 7910.2 and 8180.4 m’/ha)
and (7920.1 and 8215.5 m’ha) for intercropped wheat and faba bean, respectively, were
recorded at growing sugar beet on one side of ridges (60 cm) and growing wheat in two
rows or faba bean in one row on the other side of the 3 and 4 ridge of sugar beet. The
lowest values of applied water (6765.5 and 6920.2 m’/ha) and (6697.1 and 6975.3 m>/ha)
were obtained with intercropped wheat in two rows or faba bean one row on the middle of
the 2™ beds (120 cm) of sugar beet in the first and second seasons, respectively.
Therefore, the saved irrigation water applied were (14.1 and 14.6%) and (14.7 and 14.6%)
in the first and second seasons, respectively, when intercropped wheat or faba bean with
sugar beet on raised beds (120 cm) compared with intercropped on ridges (60 cm). These
results are in harmony with those obtained by Lamlom and Ewis (2015).

Table (7): Units of cereal, applied irrigation water (m’/ha) consumptive use (cm) and
water) use efficiency (units/cm) under different wheat/sugar beat
intercropped patterns in the two growing seasons.

Ridge width [Cropping| Main product yield (cereal units/ha) | A. . W. | C.U. | W.U.E.
(em) systems |Sugar beet| Wheat I Total (m*/ha) | (cm) (units/cm
First season
W, S, 176.1 10.2 186.3 78703 | 684 | 2.72
S, 170.1 18.0 188.1 79102 [ 638.8 2.vr
Mean 173.1 14.1 1872 7891.3 68.6 2.73
W, S, 171.4 103 181.7 6765.5 61.6 2.95
Sy 165.0 18.4 183.4 6797.1 61.9 2.96
Mean 163.2 14.4 182.6 6781.3 61.8 2.96
Mean S 173.8 10.3 184.0 73179 | 65.0 2.84
S; 167.6 18.2 185.8 7353.7 | 654 2.85
Solid sugar beet 184.4 00.0 184.4 7513.6 | 65.1 | 2.83
Solid wheat 000.0 83.0 83.0 5847.3 55.7 1.49
Second season

W, M 178.1 10.0 188.1 8110.5 70.6 2.66
S, 173.9 18.6 192.5 81804 | 71.5 2.69
Mean 176.0 14.3 190.3 81455 | 71.1 2.68
W, _§ 175.8 10.2 186.0 69202 | 62.1 3.00
S; 172.2 18.7 190.9 6995.7 | 63.4 3.01
Mean 174.0 14.5 '188.5 69580 | 62.8 3.01
Mean S 177.0 10.1 187.1 7515.4 | 66.4 2.83
S; 173.1 18.7 191.7 7588.1 67.5 2.90
Solid sugar beet 188.2 00.0 188.2 7706.0 | 66.5 2.83
Solid wheat 000.0 81.8 81.8 57173 | 544 1.50

Cereal unit : 100 kg roots of sugar beet = 0.25 unit 100 kg grain of wheat = 1.00 unit
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Consumptive use (C.U., cm) :

Water consumptive use is defined as the water lost from the plant organs,
specially leaves surface and namely transpiration, besides that evaporated from the
soil surface during the entire growing season. The data in Tables (7 and 8) clearly
show that the mean values of water consumptive use during the studied growing
seasons were affected by cropping systems. Data revealed that the highest values
were recorded when growing sugar beet on one side of the ridge (60 cm) and growing
wheat in two rows or faba bean in one row on the other side of the 3 and 4™ ridges of
sugar beet in the two growing seasons. This may due to, the more available soil
moisture through increasing the irrigation water applied gave a chance for more
consumption of water. However, the lowest value of water consumption was found
with the treatment that growing sugar beet on both sides of the beds (120 cm) and
growing wheat in two rows or faba bean in one row on the middle of the 2™ bed of
sugar beet in both seasons.

Table (8): Units of cereal, applied irrigation water (m*/ha) consumptive use (cm)
and water use efficiency (units/cm) under different faba bean/sugar
beat intercropped patterns in the two growing seasons.

Ridge width{Cropping {Main product yield (cereal units/ha)] A. L W. | C.U. | W.U.E.
(cm) systems |Sugar beet| Faba bean | Total (m*/ha) (cm) | (unitsfcm)
First season
W, S, 182.7 74 190.1 7890.1 | 69.5 2.74
S, 177.9 13.1 191.0 7920.1 | 69.7 2.74
Mean 180.3 10.3 190.6 7905.1 | 69.6 2.74
W, S; 179.7 6.8 186.5 6697.1 | 60.2 3.10
S4 174.9 13.4 1883 67854 | 6).1 3.08
Mean 177.3 10.1 1874 6741.3 [60.7 | 3.09
Mean S, 181.2 - 7.1 188.3 7293.6 | 64.9 2.92
Sy 176.4 13.3 189.7 7382.8 | 65.4 291
Solid sugar beet 184.4 00.0 184.4 7513.6 | 65.1 2.AY
Solid faba bean 000.0 49.0 49.0 46632 | 34.5 1.42
Second season

W, S, 183.6 8.8 192.3 81312 | 70.6 2.¥2
S 180.5 15.2 195.7 8215.5 { 71.9 2.2
Mean 182.1 12.0 194.0 81734 | 713 2.72
W, S, 182.1 8.8 190.9 69753 | 6.2 332
Sy 179.1 16.1 195.1 6990.7 | 62.8 3.11
Mean "180.6 12.5 193.0 6983.0 | 62.0 3.12
Mean S, 182.9 8.8 191.6 7553.3 [ 65.9 2.92
Sy 179.8 | 15.7 195.4 7603.1 | 67.4 2.92
Solid sugar beet 188.2 00.0 188.2 7706.0 | 66.5 2.8Y
Solid faba bean 000.0 514 514 4575.5 § 33.5 1.54

Cereal unit : 100 kg root of sugar beet = 0.25 unit 100 kg seeds of faba bean = 1.20 unit

Water use efficiency (W.U.E., units/cm) :

Water use efficiency is considered as the evaluation parameter of the obtained
yield (cereal units) per each unit of water consumed (cm). The illustrated data presented
in Fables (7 and 8) reveal that intercropping wheat or faba bean with sugar beet planting
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on top of raised bed (120 cm) irrigation practice at all intercropping systems gave higher
W.U.E. for cereal units, while it was lower under other intercropping patterns and pure-
stand of sugar beet or wheat or faba bean in thg two growing seasons. Each unit of water
consumed about 2.96 and 3.01 cereal units/cm for intercropped wheat and 3.10 and 3.12
for intercropped faba bean when planting sugar beet on both sides of the beds (120 cm)
and growing wheat in four rows or faba bean in one row on the middle of the 2" bed of
sugar beet in both seasons, respectively. On the other hand growing sugar beet on one
side of the -ridges (60 cm) with growing wheat in two rows or faba bean in one row on the
other side of the 4"ridge of sugar beet consumed 2.72 and 2.66 for wheat and 2.74 and
2.72 for faba bean cereal units/cm in the two seasons, respectively. These results are
similar to those found by Lamlom and Ewis (2015).

D. Farmer's benefit

Intercropping wheat with sugar beet increased total and net return by about 1.43
and 0.43% respectively, as compared with recommended sole sugar beet, meanwhile
intercropping faba bean with sugar beet increased total and net returns by 6.48 and 5.86%,
respectively, as compared with sole sugar beet in the combined data across 2012/2013 and
2013/2014 seasons (Table 9).

Table (9): Finmancial return as affected by cropping systems and their
interactions (combined data across 2012/2013 and 2013/2014).

Intercrop Financial

[Treatment return (L.E./ha)
Ridge width|System | Sugar beet Intercrop | Total | Cost | Net

(cm) Root | Top |Yield| Straw |income
W, Sy [27363 | 6435|2597 | 702 | 37097 | 10731 | 26366
Ss [26579 | 5356 (4711 | 1620 | 38266 | 11011 | 27255
Sugar beet Mean 26971 |58956| 3654 | 1161 | 37682 | 10871 | 26811
+ w, S; |26824 5482|2653 | 1112 | 36071 | 10731 | 25340
Wheat S 126054 | 4963 | 4788 | 1669 | 37474 | 11011 | 26463
Mean 26439 | 5223 [ 3721 | 1391 | 36773 | 10871 | 25902
Mean S, |27094 | 5959|2625 907 | 36584 | 10731 | 25853
of cropping S; | 26317 |5160 4750 1645 | 37870 | 11011 | 26859
system Mean | 26706 | 5560 | 3688 | 1276 | 37227 | 10871 | 26556
w, S, | 28301 6698 3199 | 642 | 38840 | 11018 | 27822
Sugar beet S, | 27692 | 5533|5551 1359 | 40135} 11578 | 28557
+ Mean 27997 | 6116 | 4375 | 1001 ) 39488 } 11298 | 28190
Faba been W, S, | 27958 | 5680 | 3059 | 767 | 37464 | 11018 | 26446
Ss [ 27349 (4980|5789 | 1756 | 39874 | 11578 | 28296
Mean 27654 | 5330 [ 4424 | 1262 | 38669 | 11298 | 27371
Mean S, [ 28130 | 6189|3129 705 | 38152 | 11018 | 27134
of cropping S, | 26833 | 5257|5670 | 1558 | 40005 | 11578 | 28427
system Mean | 27482 | 5723 (4400 | 1132 | 39079 | 11298 | 27781
Sugar beet sole planting 28787 [ 71918 -—- [ - [36702 | 10458 | 26244
Wheat sole planting — -~ |21224; 8676 | 29900 | 11445 | 18455
Faba been sole planting - ---- 19684 4805 | 24489 | 11291 | 13158

Net return of intercropping wheat or faba bean with sugar beet reached to
L.E. perha 26356 and 27781 respectively, as compared with recommended sole sugar
beet (L.E. per ha 26244). The study suggests that growing two rows of wheat or one

Fayoum J. Agric. Res. & Dev., Vol. 30, No.1, January, 2016



Ewis, M.M. and M.M. Lamlom 26
row of faba bean on the third and fourth ridges of sugar beet (60 cm) is more
profitable to farmers than recommended sole sugar beet. These results are in harmony
with those obtained by Abdel-Galil et al. (2014) who showed that intercropping faba
bean with sugar beet is more profitable to farmers than sugar beet solid culture by
using suitable intercropping pattern. They added that intercropping wheat with sugar
beet that fertilized by different mineral N fertilizer rates is not profitable to farmers
than sugar beet solid culture. ,

Finally, intercropping wheat or faba bean with sugar beet gave the highest
economic return compared to sole planting for each sugar beet, wheat and faba bean.
However, intercropping wheat or faba bean with sugar beet on raised beds (120 ¢cm)
gave the highest W.U.E. for cereal units.

REFERENCES

Abdel-Galil, A.M.; Y.E. EL-Ghobashy and M.M. Lamlom (2014). Sugar beet
productivity and profitability as affected by three cropping systems and
mineral nitrogen fertilizer rates. The 8" International Conf. on Technology
and Sustainable Development in the third Millennium, 22-24 November,
Sheraton El-Montaza, Alexandria, Egypt.

Abou-Elela, A.M. and R.A. Gadallah (2012). Effect of transplanted seedling age of
intercropped fodder beet with faba bean and nitrogen fertilizer levels on yield
and its component of fodder beet and faba bean. Zagazig J. Agric. Res. 39
(6): 1057 - 1067.

Akinola, A. and K. Agboola (1981). Crop mixtures in traditional systems. Agro-
forestry in the African Humid Tropics, Proceedings of a Workshop Held in
Ibadan, Nigeria, 27 April - 1 May.

Ahmed, Z.; Shah P.; K.M. Kakar; H. El- Sharkawi; P.B.S. Gama; E.A. Khan; T.
Honna and S. Yamamoto (2010). Sugar beet (Beta vulgaris 1.) response to
different planting method and row geometrics II: Effect on plant growth and
quality. J food, Agric. & Environ. 8 (2]: 785-791.

Attia, A. N. E.; EM. Said; M.H. Ghonima and M.E.M. Ibrahaim (2007). Impact
of nitrogen level on growth and yield of sugar beet intercropped with faba
bean and wheat. J. Agric. Sci. Mansoura Univ. 32(2): 779- 792

Barhom, T.L.LH. (2001). Studies on water requirements for some crops under
different cropping systems. M.Sc. Thesis. Fac. Agric. Cairo Univ. Egypt.

Black, C.A.; D.D. Evans; L.E. Ensminger; J.L. White and F.E. Clark (1985).
Methods of Soil Analysis. Amer. Soc. of Agronomy, Inc., Madison
Wisconsin, U.S.A. Library of Congress Catalog Card Number ; 65-15800
Seventh Printing.

Brockhaus, F.A. (1962). ABC der Landwirtschaft. Part 1, 2" ed., VEB, Brockhaus
Verlag, Leipzig, Germany p. 488-489.

Bulletin of The Agricultural Statistics (2013). Winter Field Crops and Vegetables
and Fruit, Agriculture Statistics and Economic Sector, Ministry of Egyptian
Agriculture and Land Reclamation, Part (1), February 2013, Egypt.

El-Kassaby, A.T. and A.A. Leilah (1992). Influence of plant density and nitrogen
fertilizer levels on sugar beet productivity. Proc. 5" Conf. Agron., Zagazig,
13-15 Sept. 2: 954 — 962 Egypt.

Fayoum J. Agric. Res. & Dev., Vol. 30, No.1, January, 2016



INTERCROPPING WHEAT AND FABA BEAN .....cccccevvnininiinincnnnnn 27

El-Shaikh, K.AA. and M.A. Bekheet (2004). Effect of intercropping faba bean and
garlic on sugar beet in the newly reclaimed soils. Assiut J. of Agric. Sci.
35(4): 1871-204.

Freed, R.D. (1991). MSTAT M icrocomputer Statistical — program. Michigan State
Univ., EstLansing, Michigan, USA.

Fustec, J.; F. Lesuffleur; S. Mahieu and J.B. Cliquet (2010). N rhizodeposition of
legumes A review. Agron. Sustain Dev. 30:57-66.

Gadallah, R.E; A.M. Abd-Galilal and F.R. Nawar (2006). Maximizing
productivity by intercropping some winter crops on sugar beet . J. Agric. Sci.
Mansura Univ. 31(5):2601- 2614.

Garcia, G. (1978). Soil Water Engineering Laboratory Manual. Colorado State
Univ., Dept., of Agric. And Chemical Engineering, Fort Collins, Colorado,
U.S.A.

Gomez, KA. and A.A, Gomez (1984). Statistical Procedures for Agricultural
Research, 2nd ed. John Willey and Sons, Toronto, ON, Canada.

Hauggaard-Nielsen, H. and E.S. Jensen (2005). Facilitative root interactions in
intercrops. Plant and Soil 274:237-250.

Howeil, T.A.; L.H. Sisko; R.L. Maccoromic; L.M. Burth and B.B. Fisher (1987).
Response of sugar beet to irrigation frequency and cut off on clay loam soil.
USDA. ARS, Bush land, Tx 79012, USA irrigation Sc. 8 (1): 1-11.

Ibrahim, M.A.M.; M.A. Sheriff and N.G. Amer (1993). Response of sugar beet in
North Delta to irrigation (Determination of optimum irrigation intervals). J.
Agric. Sci. Mansoura Univ. 189 (5): 1288 - 1294 Egypt.

Israelsen, O.W. and V.E. Hansen (1962). Irrigation Principles and Practices. The 3
ed. John, Wiley and Sons Inc. New York.

Jackson, M. L. (1967). Soil Chemical Analysis Prentice Hall of India, Private
Limited; New Delhi, p. 115.

Lamlom, M.M. and M.M. Ewis (2015). Effect of some intercropping patterns of
soybean with maize on growth, yield and yield components and water use
efficiency. Special Issuem, The Fifth Field Crops Conference (Towards Food
Security) 18-20 Nov. 2014 Egypt, J. Agric. Res. 93, 2(A):53-69.

Mec Gilichrist, C.A. (1965). Analysis and Competition Experiments Biometrics, 21:
975-985

Mead, R. and RW. Willey (1980). The concept of a "land equivalent ratio” and
advantages in yields from intercropping. Exp. Agric. 16: 217 — 228.

Toaima, S.E.A. (2006). Response of onion, faba bean and wheat to intercropping
with sugar beet under different fertilizer levels of N.P.K. Minufiya J. Agric.
Res. 31(4)939-956.

Tsubo, M.S.W. and H.O. Ogindo (2005) A simulation model of cereal- legume
intercropping system for semi-arid regions. Field Crops Res. 93 (1):10-22.

Vites, F.G. (1965). Increasing water use efficiency by soil management in plant
environment and efficient water use. J. American. Soc. Agronomy 26:537-
546.

Wafaa Mohammed, Kh.; A.EI-M. El-Metwally and S.A. Saleh (2005).

Intercropping faba bean at different plant densities w1th sugar beet. Egypt, J.
Agric. Res. 83: 649-662.

Fayoum J. Agric. Res. & Dev., Vol. 30, No.1, January, 2016



Ewis, MM. and M.M. Lamlom 28

Waghmare, A.B. and S.P. Singh (1984). Sorghum-legume intercropping and the
effects of nitrogen fertilization. 1. Yield and nitrogen uptake by crops.Exp.
Agric. 20:251 — 259. -

olaall Jlaiiau 5oLES g A liiYL ASBNE g Sudl jahs g s AL J i) g gealll (Jrand
:a‘g&ﬁ-ﬂ)‘w STy JJAM-\AM*

Loyl Sgadt 38 pe — Aiidl g obaall g piab ) Cigag dgan — (Jiall 5 ) g Ll cliiiall & gy and
paa — 3 all —
}paa 53l — Loy Gigaadl 8 se Llkall Sualaall & gay g2 — (A yaaall BISH &gz and

iz B Cgo G Abilae — (e Led o0 Gigadll Ahaa 3 fie 505 el
Ueadl Jpealaddly JSull jahy Agaliif o galidl Jsilly il Jpand anfl) YoV E/Y VY (Y AT/Y0NY
Cun O Sa a b (B Bl o 0 aaal phadiuly dLaBY) (g paall SIS oyl aladii) el
AaY sl N 8 (% Yo 1 Y.0) Jeaah alai y Al il 3 (VYo ¢ V) lasll G e e 3y
Jnalas araal Joandl (3 ot N ool S8l jass xa ol ol b peadll Jpans o) ilEl) Canazaf
u_\c.u_x_.)m-uuts,sun)u@@mdmu‘usduu\,;e}mu;b)u_ab&@)g\
elall ol el Cida jSull jady ae (sl Jsill Jants 2 e 43l Sy pSudl a5 30l Jgeans
_};.u}(‘s.o‘ )@‘)‘JL&N\M\J&d)ﬂ)‘&ﬂﬂ‘dgminunuﬂ]w}uldmyudw|
e.a.aé_u.;@(‘;u\" )L\Lmall}au‘,us m}u@dﬂlj@m‘};m bwﬂxgﬁﬁdl
ety iy o AV dreatlh alai 8 il Ji Cilas Wi oLl Jlasial 36080 2l e b e | Qraaill
Sadl 2y wa (% Y0) sl Jsil S el Jyans o Opessdl S b 350 Jpalaa agand 4l
gl sl s eail) Al gaall o8 Sy (VY0 ¢ V) (s el Jane 5y ) cabbas e
(e ) Al Sl ity i e (B005) Aaa 50

el hel Gblias e Sl jai ae gald) J i of el Qpead of M Ll il il
il g Sl e il Aot 30 Al el 53a o) obaad) Jlaai 3080 o8 e 5 (golal vile
.L}'ﬂ:"“d)i“)‘

Fayoum J. Agric. Res. & Dev., Vol. 30, N, 1, January, 20 1 6





