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ABSTRACT

_ The present investigation was conducted at Fayoum Agric. Res.
Station (Tamiea), Fayoum Governorate, Eg%/pt durmé; 2009/2010 and
2010/2011 seasons to study the combined effect of ridge width (60, 80
and 100 cm) and available soil moisture depletion (35, 55 and 75%
ASMD) on seeds yield, yield components and some water relations of
faba bean crop (Giza - 843 hybrid). A split plot design with four
replications was used in both seasons. The main obtained results were
as follows:

Plant height (110.6, 102.7cm), pod number/plant (20.9, 19.10),
seed weight/plant (50.2, 48.9 gm), 100- seed weight (64.5, 62.3 %m
and highest seed yield/fed (1611.51 and 1402.2 kg/fed in 2009/201
and 2010/2011 seasons, respectively), resulted from planting on ridges
of 60 cm width and irrigation at 35% ASMD, surﬂassed significantly
those obtained from the other treatments, in the two successive
seasons. However, the highest number of branches/ plant were detected
from planting on ridges of 80 cm width and irrigating at 35% ASMD,
in the two seasons. ] _

Seasonal consumptive use (ETc) averaged 33.15 and 33.00 cm in

2009/2010 and 2010/2011, respectively. Planting on ridges of 60 cm
width and irrigation at 35% ASMD gave the highest ET¢ values, i.e.,
37.95 and 36.66 cm in the two successive seasons. The lowest ETc
values, i.e., 28.62 and 30.14 cm were detected from planting on the
widest beds and 75% ASMD treatment in both seasons, resapectlvely.
) Daily ETc rates were low during Oct.,, Nov. and Dec. then
increased during Jan. reached its maximum values during Feb. and
declined again till harvesting. The crop coefficient (K¢) values were
0.49, 0.62, 0.73, 0.81, 0.90 and 0.59 for Oct., Nov., Dec., Jan., Feb.
and March, respectively. (average of the two seasons)

The highest water use efficiency values i.e., 1.011 and 0.911 k
seeds/m” water consumed were obtained from planting on ridges of 6
cm width and irrigation at 35% ASMD treatment in 2009/2010 and
2010/2011 seasons, respectively.

Results indicate that planting on wide ridges of 100 cm width
safe about 11.45% of the water consumed and produced an acceptable
economic seed yield ) _ ) o

Key words: faba bean, yield, yield components, ridge width, irrigation
regimes, water relations.
INTRODUCTION

Faba bean considered the most important winter legume crop in Egypt.
The high protein content of its seeds (28%) gave this crop the greet importance
in human consumption, as well a sheep source of protein. Also, the role of this
crop in improving soil characteristics after harvesting, because it increased soil
fertility as nitrogen fixation in soils by root nodules, leaving about 20-25 units
of N/fed, which will be beneficial for the next cultivated crop.

Concerning, the effect of ridge width many investigators have been

reported a tendency for increase in yield and some yield components such as
no. of branches/plant, no. of pods, seeds weight/plant and 100-seed weight by
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increasing the row spacing. Mohamed (1980), Sary et al. (1989), EI-Douby
et al. (1996 & 2000) and Talal Thalji (2006). The effect of ridge width on
some water relations was studied by Tawadros and Abd-Aziz (1992), Salib
et al. (1998), Chiroma et al.(2006) and El-Saady(2011) and they pointed out
that the seasonal ET of cotton, sunflower, sorghum and faba bean were
affected significantly by reducing ridge width. However, there was inversely
proportional, where water use efficiency was increased by decreasing the ridge
width as well.

Regarding, the effect of irrigation regimes, Ibrahim (1986), Ageeb et
al. (1989), Tawadros et al. (1993a &b), and Mashari and Naeem(2008)
showed that the yield and its components of faba bean were affected by
irrigation deficit,when available soil water depletion increased from 15%
ASMD to 30% or 45% ASMD. Tawadros et al. (1993b) found that the K¢ for
faba bean were 0.62, 0.78 and 0.56 respectively for the stages in the same
order. Tawadros (1993b), Ainer et al. (1994) and Khalil (1995) reported that
water use efficiency increased by increasing soil moisture stress.

MATERIALS AND METHODS

Two field experiments were carried out at the farm of Fayoum Agric.
Res. Station (Tamiea), Fayoum Governorate, Egypt during 2009/2010 and
2010/2011 seasons to study the effect of ridge width and irrigation regimes on
faba bean yield, yield components and some crop water relations. To achieve
this target, three ridge width treatments, i.e. R;: ridges of 60 cm width, Ry:
ridges of 80 cm width and Rg3: ridges of 100 cm width (beds), were integrated
with three irrigation regime treatments, i.e. irrigation at l;: 35%, I,: 55% and
I3: 75% available soil moisture depletion (ASMD), in a spilt-plot design with
four replications. Faba bean seeds shybrid Giza 843) at the rate of 30 kg/fed
were sown on Oct. 27" and 25" in 2009/2010 and 2010/2011 seasons,
respectively, in hills of 25 cm apart. Rhizobium inculcation mixed with fine
sand and sprayed on the covered hills after planting seeds and immediately
before irrigation. The most population densities/fed of different ridge
treatment were kept constant by varying the number of plants/hill at thinning.
Calcium super phosphate (15.5% P,0s) at the rate of 200 kg/fed and potassium
sulphate (48%K,0) at the rate of 100 kg/fed were applied during field
preparation. Simulative dose of N was added as ammonium nitrate 33.5% N at
the rate of 68.5 kg/fed at the 1% irrigation. Each plot was isolated from the
others by allays 1.5 m between plots to avoid the lateral movement of water.
Harvesting was done on March 25" in both seasons. The soil physical and
chemical properties of experimental plots, were determined according to
Klute (1986) and page et al. (1982) and are presented in Table (1). The
averages of climatic factor for Fyoum Governorate during winter season are
recorded in Table (2).The soil moisture values were gravimetrically
determined on oven dry basis, as the technique of Water Requirements and
Field Irrigation Dept., A.R.C., Egypt for soil layers, each of 15.0 cm from soil
surface and down to 60.0 cm depth, and the soil moisture constants, estimated
for the experimental field are shown in Table(3).At harvesting time the
following data were recorded for each sub- plots.
I. yield and yield components:

1- Plant height (cm). 2- Number of branches/plant.
3- Number of pods/plant 4- Seed weight/plant (gm).
5- 100- seed weight (gm). 6- Seed yield (kg/fed.)
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All the collected data were subjected to the statistical analysis according
to the procedures outlined by Snedecor and Cochrum (1980) and the means
were compared by L.S.D. test at 5.0% level.

I1. Crop water relations:

For determining the crop water consumptive use (ETc), soil samples
were taken from each sub-plot, just before and after 48 hours from each
irrigation, as well as at harvesting time and the ETc between each two
successive irrigations was calculated according to the following equation

Cu (ET¢) = {(Q2-Qy1) / 100} x Bd xD (Israelsen and Hansen, 1962).
Where: Cu = crop water consumptive use (cm).gg by the number of days.

3. Reference evapotranspiration (ETy)

Estimated as a monthly rate (mm/day), using the monthly averages of
climatic factors of Fayoum Governorate and the procedures of the FAO-
Penman Monteith equation (Allen et al. 1998)

4. Crop Coefficient (K¢).
The crop coefficient was calculated as follows:
KC = ETc/ ETO
Where: ET¢c = Actual crop evapotranspiration (mm/day)
ETo, = Reference evapotranspiration (mm/day).
5. Water use efficiency (WUE).
The water use efficiency as kg grains/ m*® water consumed was calculated for
different treatments as the method described by Vites
(1965):
WUE = Grain yield (kg/fed) / Seasonal ET¢ (m*/ fed.)

Table (1): Physical and chemical analysis of the experimental field during
2009/2010 and 2010/2011

Physical properties

sand Silt% Clay% Texture classe Organic matter% CaCo0;%
%
38.00 21.2 40.8 Clay loam 1.68 5.18
Chemical analysis

EC pH CEC Exchangeable

Soluble cations meg/1L Soluble anions meqg/1L dS/m| 1:25 Meqg/ Cations
Extract | 100 gm Meq/100 gm soil
soil

Ca™ | Mg" | Na"| K' Cl” | HCO; | CO3 | SO, | 4.00 8.12 3183 | Ca™ |[Mg™| K' |Na+
8.18 | 7.69 |24.67| 0.33 | 20.73| 3.06 _ 17.08 16.29 (10.29| 1.2 |4.05
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Table (2): The monthly averages of climatic factors for Fayoum
Governorate during 2009/2010 and 2010/2011 seasons.

Months [seasons| Temperature C° Relative | Wind |Class A pan
Max. | Min. | Mean | Humidity | Speed |evaporation
% m/sec. mm/day
October | 2009 | 26.6 | 13.1 | 19.85 52 1.49 2.9
2010 | 25 | 11.7 | 18.35 52 1.48 2.5
November | 2009 | 22.2 | 9.1 | 15.65 54 1.03 1.6
2010 | 224 | 89 | 15.65 53 1.05 1.9
December | 2009 | 20.7 | 6.7 | 13.70 53 1.2 1.7
2010 {219 | 7.6 | 14.80 53 1.18 1.8
January | 2010 | 22.3 | 6.4 | 14.35 48 1.65 2.5
2011 | 244 | 82 | 16.30 49 1.65 2.8
February | 2010 | 23.2 7.9 15.55 49 211 4.4
2011 | 275 | 11.4 | 19.50 50 2.13 4.3
March | 2010 | 30.8 | 125 | 21.65 46 2.42 5.1
2011 | 31.8 | 14.3 | 23.00 46 2.43 5.9

Table (3): The average values of soil moisture constants for the experimental
field during 2009 and 2010 seasons (average of the two seasons).

Soil Field Wilting point  Bulk density Available
depth capacity (%) (g/cm’) moisture
(cm) (%) (%)
0-15 42.56 21.16 141 214
15-30 40.76 19.84 1.43 20.92
30-45 38.32 18.65 131 19.67
45-60 33.59 17.34 1.39 16.25

RESULTS AND DISCUTION
I- Yield and yield components.

The analysis of variance proved that seed yield of faba bean and its
components were significantly affected due to ridge width and soil moisture
levels, as well as the interaction between them in both seasons of this study.

Results presented in Tables (4 and 5) show that seed yield and its
components were significantly increased by planting faba bean on ridges of
60 cm except number of branches/plant which its high records were detected
from planting on ridges of 80cm (i.e. 3.63 and 3.40 ). These results are true in
both seasons. The maximum plant height (96.87 cm), number of pods/plant
(17.37), seed weight/plant (39.8 gm), 100-seed weight (59.97 gm) and seed
yield (1389.39 kg/fed), were obtained from planting on ridges of 60 cm in
2009/2010 season. The corresponding values of maximum seed yield and its
components in 2010/2011 season were 92.43 cm, 15.8, 38.53 gm, 56.73 gm
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and 1258.03 kg/fed, in the order respectively. These results can be attributed to
inadequate welting of the lower part of the bed (wide ridges) for some days
after irrigation and this in turn reduced dry matter accumulation in the
productive organs. It is clear that planting on wide ridges caused pronounced
reduction in faba bean yield and its components than those obtained from
planting on ridges of 60 cm. These results are in accordance with those by
Mohamed(1980), Sary et al. (1989), , EI-Douby et al. (1996& 2000) and
Talal Thalji (2006).

Table (4): Effect of ridge width and irrigation regimes on faba bean yield
and yield components in 2009/2010 season.

Treatments Plant Number Number Seed 100-seed | Seed yield
Row Irrig. Height of of pods/ | Weight/ | Weight Ifed
Width Regimes (cm) b;grac:tes plant ;()éﬂ)t (gm) (kg/fed)

(cm)
1;:35% 110.6 4.0 20.9 50.2 64.5 1611.51
R, l,: 55% 96.8 3.2 17.4 40.8 60.6 1355.40
60 I3: 75% 83.2 2.6 13.8 28.4 54.8 1201.25
(cm) Mean 96.87 3.27 17.37 39.8 59.97 1389.39
I;:35% 103.4 4.2 18.4 45.3 63.1 1413.61
R, I,: 55% 91.2 3.7 16.1 36.9 58.2 1239.75
80 I3: 75% 79.9 3.0 13.7 27.1 56.6 1084.47
(cm) | Mean 91.5 3.63 16.07 36.43 59.3 1245.94
1 :35% 96.5 4.0 17.9 44.6 62.8 1300.94
R; I,: 55% 84.6 35 15.2 334 58.0 1153.10
100 I3: 75% 75.7 2.9 12.3 26.9 55.2 1018.46
(cm) | Mean 85.6 3.47 15.13 34.97 58.67 1157.50
Irrig. I;:35% 103.50 4.07 19.07 46.70 63.47 1442.02
Mean I,: 55% 90.87 3.47 16.23 37.03 58.93 1249.42
I3: 75% 79.60 2.83 13.27 27.47 55.53 1101.39
L.S.D: at0.05
R 0.53 0.16 0.18 1.86 0.32 15.80
| 0.56 0.26 0.31 1.2 0.28 13.58
R x| 0.98 N.S 0.53 2.08 0.49 23.52

Regarding the effect of soil moisture levels, data recorded in Tables (4 and 5)
indicate that under the wet watering regime (35% ASMD), seed yield of faba
bean and its components increased significantly than the other two moisture
levels. In 2009/2010 season, irrigating faba bean at 75% ASMD (dry level)
reduced plant height, number of branches/plant, number of pods/plant, seed
weight/ plant, 100-seed weight and seed yield, significantly, by 23.09%,
30.47%, 30.41%, 41.18%, 12.51% and 23.62%, whereas, in 2010/2011 season
the corresponding values of reductions were 21.85%, 32.8%, 35.96%, 44.20%,
15.12% and 14.68%, respectively. It can be concluded that as soil moisture
depletion (stress) increase than 35% ASMD, seed yield and its components
reduced significantly. These results can be attributed to the bad effects of
water stress on leaf area, physiological processes, vegetative and reproductive
growth, and dry matter accumulation and translocation when compared with
non stressed plants. These results are in the same line of those reported by
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Ibrahim (1986), Ageeb et al. (1989), Tawadros et al. (1993 a & b), and
Mushari and Naeem (2008)

The interaction effect between ridge width and soil moisture levels in
2009/2010 and 2010/2011 seasons, on faba bean yield and its components
were significant except number of branches/plant, Tables (4 and 5). It was
found that planting on ridges of 60 cm under the wet moisture level (35%
ASMD) gave the higher means of seed yield and its components in 2009/2010
and 2010/2011 seasons. Whereas, planting on ridges of 100 cm (beds) and
irrigation at 75% ASMD, produced the lower seed yield and yield components

in both seasons.

Table (5): Effect of ridge width and irrigation regimes on faba bean yield
and yield components in 2010/2011season.

Treatments Plant Number | Number Seed | 100-seed | Seed yield
Row T Height | of branches | of pods/ | Weight/ | Weight [fed
Width (cm) Regimes (cm) /plant plant ?QI]?:)t (gm) (kg/fed)
I;:35% 102.7 3.7 19.1 48.9 62.3 1402.2
R I,: 55% 94.1 3.1 16.7 39.1 57.2 1295.6
60 l3: 75% 80.5 2.4 11.6 27.6 50.7 1076.3
(cm) Mean 92.43 3.07 15.8 38.53 56.73 1258.03
I, :35% 97.6 4.0 16.9 41.6 59.9 1286.5
R, I,: 55% 85.9 3.5 15.3 324 54.2 1193.2
80 I5: 75% 76.2 2.8 11.1 23.5 51.8 1027.8
(cm) Mean 86.57 3.4 14.43 325 55.3 1169.17
I, : 35% 93.1 3.9 15.4 40.3 57.8 1183.2
Rs I,: 55% 80.7 3.3 14.6 30.7 52.9 1109.1
100 I5: 75% 72.6 2.6 10.2 21.9 50.3 991.9
(cm) Mean 82.13 3.27 134 30.97 53.67 1094.73
Irrig. I;:35% 97.8 3.87 17.13 43.60 60.00 1290.63
mean I,: 55% 86.9 3.30 15.53 34.07 54.77 1199.30
I5: 75% 76.43 2.60 10.97 24.33 50.93 1101.13
L.S.D: at0.05
R 0.60 0.41 0.61 1.60 1.13 15.63
I 0.64 0.18 0.38 0.64 0.52 19.89
R x| 1.09 N.S 0.66 1.12 0.90 34.46

I1- Water relations.
1- Seasonal consumptive use (ET¢).
As shown in Table (6), the mean values of seasonal water use by faba

bean under different ridges width and soil moisture regimes were 33.15 and
33.00 cm in 2009/2010 and 2010/2011 seasons, respectively. Results indicated
that planting on ridges of 60 cm gave the higher values of water consumptive
use (35.55 and 34.89 cm) in the two successive seasons, respectively. Planting
on ridges of 80 cm or 100 cm (beds) reduced seasonal water use to 32.85 and
31.04 cm, respectively, in 2009/2010 season and to 32.79 and 31.33 cm,
respectively, in 2010/2011 season. The most probable explanation for these
results is that: the bottoms numbers between wide ridges (beds) will be less
than those between normal ridges (60 cm width) and this in turn reduced water
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runoff, evaporation and inadequate wetting area under beds, which may also
reduced plant transpiration. These results are in the same trend with those
reported by Tawadros and Abd-Aziz (1992), Salib et al.(1998), Chiroma et
al.(2006) and El-Saady (2011).

Regarding the effect of soil moisture levels on seasonal consumptive
use, results presented in Table (6) show that the maximum values of seasonal
consumptive use (35.64 and 34.47 cm) were resulted from irrigation at 35%
ASMD, in 2009/2010 and 2010/2011 seasons, respectively. As soil moisture
depletion increased to 55% (medium level) or 75% (dry level) seasonal
consumptive use reduced to 33.17 and 31.17 cm in 2009/2010 season,
respectively, while in 2010/2011 season it reduced to 33.05 and 31.49 cm,
respectively. These results revealed that faba bean plants consumed more
water when soil moisture was maintained high. The magnitude of ET, was in
ascending orderd wet > medium > dry soil moisture level. These results can be
due to that at 35% ASMD there was luxuriant use of water which ultimately
resulted in increasing transpiration and more losses by evaporation than 55%
and 75% ASMD treatments. The present results are in harmony with those
obtained by Tawadros (1993b), Ainer et al. (1994) and Khalil (1995).

Table (6): Effect of ridge width and available soil momsture depletion and their
interaction on seasonal consumptive use of faba bean crop (ET¢) in cm.

Ridge 2009/2010 2010/2011
width  |73506 | 55% | 75% | Mean | 35% | 55% | 75% | Me€an
R, 37.95 | 3558 | 33.13 | 3555 | 36.66 | 35.07 | 32.95 | 34.89
R, 3527 | 3313 | 30.16 | 3285 | 3416 | 32.83 | 31.37 | 32.79
R, 33.71 30.80 28.62 31.04 32.60 31.24 | 30.14 31.33
Mean 35.64 33.17 31.17 33.15 34.47 33.05 | 31.49 33.00

2- Daily ET¢ rate (mm/day).

The data recorded in Table (7) generally, indicate that the daily ET¢
rates as a mean of different treatments, tested (over all means) started with
high values during October (2.65 and 2.98 mm/day) in the two successive
seasons, then decreased to be (1.64 and 1.97 mm/ day) in November and (1.45
and 1.63 mm/day) in December, respectively, after that it increased during
January (2.21 and 2.12 mm/day), and reached its maximum values in February
(3.08 and 2.89 mm/day), then declined again during March (2.78 and 2.56
mm/day) as maturity and harvesting. These results were found to be true in the
two seasons.

The results of Table (7) show that planting on wide ridges of 80 cm or
100 cm width led to decrease in daily ET¢ rates throughout the growing season
months from November to March in both seasons, than the values of ET¢ rates
resulted from planting on ridges of 60 cm width.

The presented data in Table (7) reveal that irrigating faba bean at 35%
ASMD (frequent irrigations) gave the highest daily ETc¢ rates during all the
growing season months in the two seasons. However, irrigation at 75% ASMD
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gave the lowest values of daily ET¢ rates from November until March in both
seasons. It is obvious that increasing ASMD in the root zone of faba bean
during the growing season decreased the daily ET¢ rate.

Table (7): Effect of ridge width and available soil moisture depletion and
their interaction on daily water consumption use (mm/day) in
2009/2010 and 2010/2011 seasons.

Treatment 2009/2010 2010/2011
Oct | Nov | Dec | Jan Feb |Mar| Oct | Nov | Dec | Jan | Feb | Mar
35% | 2.70 | 212 | 1.60 | 2.07 | 347 |3.28|3.06 | 2.45 | 1.75 | 1.93 | 3.15 | 302
R, | 55% | 270 1.97 | 157 | 1.96 | 3.23 |3.09] 3.06 | 2.31 | 1.67 | 1.86 | 3.05 | 2.84
75% | 270 1.76 | 1.47 | 1.82 | 3.03 |2.90| 3.06 | 2.14 | 1.56 | 1.73 | 2.86 | 2.71
Mean 27 | 1.95| 158 | 1.95 | 3.24 | 309 | 3.06 | 2.30 | 1.66 | 1.84 | 3.02 | 2.86
350 | 2.65 | 1.94 | 159 | 1.96 | 3.23 |2.99]| 2.99 | 2.28 | 1.63 | 1.82 | 2.99 | 2.71
R, | 55% | 268 1.79 | 1.47 | 1.84 | 3.03 |2.85|2.99 | 2.14 | 1.56 | 1.77 | 2.86 | 2.62
75% | 2.65 1.56 | 1.31 | 1.63 | 2.86 |2.61] 2.99 | 2.07 | 1.50 | 1.73 | 2.76 | 2.35
Mean | 2.65 | 1.76 | 1.46 | 1.81 | 3.04 |2.82]|2.99 | 2.16 | 1.56 | 1.77 | 2.87 | 2.56
35% | 250 | 1.85 | 151 | 1.89 | 3.13 |2.80] 2.93 | 2.14 | 1.56 | 1.75 | 2.89 | 2.53
R, | 55% | 259 1.65| 1.37 | 1.70 | 2.86 261|293 |2.07 | 1.48 | 1.71 | 2.79 | 2.35
75% | 259 153 | 1.29 | 1.59 | 2.65 |2.38|2.93 | 1.97 | 1.43 | 1.64 | 2.73 | 2.21
Mean | 250 | 1.68 | 1.39 | 1.73 | 2.88 |2.60| 2.93 | 2.06 | 1.49 | 1.70 | 2.80 | 2.36
Mean of
irrigation
35% 265|194 | 158 | 1.95 | 3.24 |2.97|2.98 | 226|163 |1.81|298 270
55% 265 | 1.77 | 1.45 | 1.83 | 3.00 |2.80] 2.98 | 2.15 | 1.65 | 1.76 | 2.87 | 2.56
75% 265 | 1.36 | 1.33 | 2.85 | 3.01 |2.60]| 2.98 | 1.50 | 1.70 | 2.78 | 2.81 | 2.42
Over mean | 2.65 | 1.64 | 1.45 | 2.21 | 3.08 |2.78| 2.98 | 1.97 | 1.63 | 2.12 | 2.89 | 2.56

3- Reference evapotranspiration rate (ET).

The reference ET or ET, daily (mm/day) during faba bean growing
season duration from October to March in both seasons were estimated using
the FAO Penman-Monteith equation and the meteorological data of Fayoum
area and recorded in Table (8). The obtained results showed that the daily ET,
rate values were high during Oct., then decreased during Nov. and Dec.
months. Thereafter, the daily ET, values started to increase from Jan. and up
to March. These results are mainly attributed to the changes in climatic factors
from month to the other.

4- Crop coefficient (Kc).

Results of Table (8) reveal that the K¢ values for faba bean, as affected
by different treatments (over all mean) were low in the initial growth period
(Oct. and Nov.), then increased during (Dec. and Jan.), as the crop cover
increased (vegetative growth period). The K¢ values reached its maximum
values during Feb., as the maximum growth and pod formation stage.
Thereafter, the K¢ values redecreased again when plants reached its maturity
till harvesting. These results may referred to the large diffusive resistance of
bare soil at the initial growth period, which decreased with increasing plant
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However, at maturity stage the plant transpiration decreased, as the drying of
most green leaves of the plants.

Data recorded in Table (8) indicate that increasing ridge width from 60

Table (8): Reference evapotranspiration, ET, (mm/day) and K¢ for faba bean crop during
2009/2010 and 2010/2011 seasons as affected by ridge width and available
soil moisture depletion.

Treatments 2009/2010 2010/2011

Ridge | ASMD Oct. Nov | Dec | Jan | Feb | Mar | Oct. | Nov | Dec | Jan Feb Mar

width

Reference ET, | 5.52 | 2.90 | 2.04 | 2.30 | 3.44 [ 475 | 6.11 | 3.45 | 214 | 219 | 3.21 | 451

mm/day
35% 049 [ 072 [ 0.83 [ 0.90 | 1.01 [ 0.69 | 0.50 [ 0.71 [ 0.82 | 0.88 | 0.98 | 0.67

R, 55% 0.49 | 0.67 | 0.77 | 0.85 | 0.94 | 0.65 | 0.50 | 0.67 | 0.78 | 0.85 | 0.95 | 063
75% 0.49 | 0.60 | 0.72 | 0.79 | 0.88 | 0.61 | 0.50 | 0.62 {0.73 | 0.79 | 0.89 | 0.60
Mean | 0.49 | 066 | 0.77 | 0.85 [ 0.94 | 0.65 | 0.50 | 0.67 | 0.78 | 0.84 | 0.94 | 0.63
35% 0.48 | 066 | 0.78 | 0.85 | 0.94 | 0.63 | 0.49 | 0.66 | 0.76 | 0.83 | 0.93 | 0.60

R, 55% 0.48 | 0.61 | 0.72 | 0.80 | 0.88 | 0.60 | 0.49 | 0.62 | 0.73 | 0.81 | 0.89 | 0.58
75% 0.48 | 0.53 | 0.64 | 0.71 | 0.83 | 0.55 | 0.49 | 0.60 | 0.70 | 0.77 | 0.86 | 0.52
Mean | 0.48 | 0.60 | 0.71 [ 0.79 ]| 0.88 | 0.59 | 0.49 | 0.63 | 0.73 | 0.80 | 0.89 | 0.57
35% 047 | 063 [0.74 | 082 |091]059| 048 [062]073]080|0.90 ][ 056

Rs 55% 0.47 | 056 | 0.67 | 0.74 | 0.83 | 0.55 | 0.48 | 0.60 | 0.69 | 0.78 | 0.87 | 0.52
75% 0.47 | 052 | 0.63 | 0.69 | 0.77 | 0.50 | 0.48 | 0.57 | 0.67 | 0.75 | 0.85 | 0.49
Mean | 0.47 | 057 | 068 | 0.75 | 0.84 | 0.55 | 0.48 | 0.60 | 0.70 | 0.78 | 0.87 | 0.52

Mean of

irrigation
35% 0.48 | 0.67 | 0.78 | 0.86 | 0.95 | 0.64 [0.49 |0.66 |0.77 |0.84 |0.94 | 0.61
55% 0.48 | 0.61 | 0.72 | 0.80 | 0.88 | 0.60 [0.49 |0.63 [0.73 |0.81 [0.90 | 0.58
75% 0.48 | 0.55 | 0.66 | 0.73 | 0.83 | 0.55 [0.49 |0.60 [0.70 |0.77 |0.87 | 0.54

Overallmean | 048 | 0.61 [ 0.72 [0.80 | 0.89 | 0.60 | 0.49 | 0.63 | 0.74 | 0.81 | 0.90 | 0.57

cm to 80 cm or 100 cm decreased the K¢ values during the months of the
growing season duration in both seasons. These results were found to be true,
since the daily ET¢ values of R, or R3 treatments were lower than those of Ry
treatment and the ET, rate is constant during each month of season. On the
other hand, increasing the ASMD to 55% or 75% caused reduction in the K¢
values in all the months of the two growing seasons. Irrigation at 35% ASMD
gave the highest K¢ values during all months of the growing season duration,
whereas, the lowest ones were recorded from irrigation at 75% ASMD in both
seasons. For the high faba bean yield the K¢ values were: 0.48, 0.55, 0.65,
0.72, 0.81 and 0.50 for Oct., Nov., Dec., Jan., Feb. and March, respectively
(mean of the two seasons). These results are in the same order with those
found by Tawadros (1993b), Ainer et al. (1994) and Khalil (1995).

5- Water use efficiency (WUE).

Results in Table (9) show that WUE values, as affected by ridge width
and irrigation regime treatments were: 0.904 and 0.845 kg seeds/ m® water
consumed in 2009/2010 and 2010/2011 seasons, respectively. Planting on
ridges of 60 cm gave the highest WUE values in the two successive seasons
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i.e. 0.927 and 0.856 kg seeds / m* water consumed, whereas planting on ridges
of 100 cm reduced the WUE by 4.42% in 2009/2010 season and by 2.92% in
2010/2011 season, compared with R; treatment These results may be referred
to that in 2009/2010 season, planting on ridges (100 cm) decreased seed yield
by 16.69%, however, ET¢ decreased by 12.69% only. In 2010/2011 season
seed yield decreased by 12.98% and ETc decreased by 10.17%. These results
are in the same trend of those reported by Mohamed(1980), Sary et al.
(1989), Tawadros and Abd-Aziz (1992), EI-Douby et al. (1996, 2000) Salib
et al.(1998), Chiroma et al.(2006) Talal Thalji(2006), and EI-Saady(2011).

Data listed in Table (9) indicate that irrigating faba bean at 35% ASMD
gave the highest WUE values, i.e. 0.961 and 0.891 kg seeds/ m*> water
consumed in 2009/2010 and 2010/ 2011 seasons, respectively. Irrigation at
55% ASMD reduced WUE by 6.76 and 3.14% in 2009/2010 and
2010/2011 seasons, respectively, compared with irrigation at 35% ASMD. The
lowest values of WUE were detected from irrigation faba bean at 75% ASMD
i.e. 0.855 and 0.845 kg seeds/m* water consumed, in the two successive
seasons, respectively. It could be noticed that WUE decreased as ASMD
increased over 35%. Such finding is in harmony with the results found by
Tawadros (1993b), Ainer et al. (1994) and Khalil (1995).

Table (9): Effect of ridge width and available soil moisture depletion and
their interaction on water use efficiency of faba bean in
2009/2010 and 2010/2011 seasons.

Treatments 2009/2010 2010/2011

Ridge ASMD ASMD

width 3506 [559% | 75% |Mean| 35% | 55% | 75% | Mean

R 1.011 | 0.907 | 0.863 | 0.927 0.911 0.880 0.778 0.856
60 (cm)

R, 0.954 |0.891 | 0.856 | 0.900 0.897 0.865 0.780 0.847
80(cm)

R, 0.919 |0.891 | 0.847 | 0.886 0.864 0.844 0.784 0.831
100 (cm)

Mean 0.961 |0.896 | 0.855 | 0.904 0.891 0.863 0.781 0.845
CONCLUSION:

The obtained results indicated that when the water is scarcer, it is
preferable to plant the faba bean crop on wide ridges in order to reduce the
water runoff and evaporation from ridge bottoms. In our research the yield was
reduced by 14.84%, whereas the water consumption redyced by 11.45%.
These results revealed that we can save about (169.37 m®/fed) and get an
economic yield from faba bean.
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