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ABSTRACT
Two field experiments were carried out in the Research and Experimental

Center of Faculty of Agriculture at Moshtohor, Benha University, Egypt, during
2013/14 and 2014/15 winter seasons to study the performance of five faba bean
genotypes (Moshtohor 5, Moshtohor 8, Moshtohor 1084, Misr 3 and Nobaria 3) under
four water regimes were, one irrigation (300 m® fed™) at flowering stage {90 day after
planting (DAP)}, two irrigations (250 m® fed™ for each irrigation) at vegetative
growth and pod formation stages (60 and 120 DAP, respectively), three irrigations
(200 m?® fed™ for each irrigation) at vegetative growth, flowering and pod formation
stages (45, 90 and 135 DAP, respectively) and traditional irrigation.

The results could be summarized as follows:

No. of pods and seeds plant™, weight of pods and seeds plant™, weight of 100
seeds, seed yield fed™, protein yield fed™, moisture%, carbohydrate% and calcium%
in faba bean seeds were significantly increased by the increase in number of
irrigations compared with one irrigation treatment. Whereas, protein% and
potassium% in faba bean seeds were significantly decreased by the increase in
number of irrigations in the first and second seasons. Faba bean genotypes were
significantly different in all traits studied except No. of pods and seeds plant™ and
moisture% in faba bean seeds in the first season. Significant interaction effect was
noticed between water regimes and broad bean genotypes for all the studied
characters except weight of 100 seeds and moisture% in faba bean seeds in the first
season. Generally, it can be concluded that planting Moshtohor 1084 genotype or
Nobaria 3 and Misr 3 varieties at normal irrigation or at three irrigations.

Key Words: Faba bean, Genotypes, Water regimes, Seed quality, yield and its
components.

INTRODUCTION
Faba bean (Vicia faba L.) is considered the most important seed legume in

Egypt. Many attempts had been carried out to increase the total production of faba
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bean to meet increasing human consumption demand. Two of the most important
factors that may influence yield ability are; irrigation treatments and new pure lines.

Many investigators had reported the effect of irrigation number or water
regimes on faba bean for yield and yield components as well as seeds quality (Ebaid,
1990, Ainer et al, 1994, Plies-Balzer et al, 1995, Mehasen, 1998, Ouda et al, 2010,
Ibrahim, 2011, Tayel and Sabreen, 2011b, El-Hadidi et al, 2012, EI-Hadidi et al,
2014, Mekkei, 2014 and Abdel-Ghany et al, 2016).

To compare faba bean genotypes, Many investigators have reported high
variability among faba bean genotypes and varieties for yield, yield components and
seeds chemical contents (El-Hosary and Mehasen, 1998, Mehasen, 1998, Tageldin
and Mehasen, 2004, Al-Fageh and Mehasen, 2006, Al Ghamdi, 2007, Osman et
al, 2010, Bakry et al, 2011, Abdellatif et al, 2012, Hendawey and Younes, 2013,
Mekkei, 2014, Siddiqui et al, 2015 and Abdel-Ghany et al, 2016).

Thus, the objective of this study is to investigate yield and yield components
as well as seeds quality response to irrigation numbers at growth stages using some
new promising pure lines and commercial varieties at Moshtohor, Kalubia
Governorate, S. Delta.

MATERIALS AND METHODS
This investigation was conducted at the Agricultural Research and Experimental
Center of the Faculty of Agriculture, Moshtohor, Kalubia Governorate, Benha
University, Egypt, in winter 2013/14 and 2014/15 seasons, to study the effect of
number of irrigations at different growth stages {one irrigation (300 m* fed™) at
flowering stage {90 day after planting (DAP)}, two irrigations (250 m® fed™ for each
irrigation) at vegetative growth and pod formation stages (60 and 120 DAP,
respectively), three irrigations (200 m* fed™ for each irrigation) at vegetative growth,
flowering and pod formation stages (45, 90 and 135 DAP, respectively) and
traditional irrigation, four irrigations (200 m® fed™ for each irrigation). on yield and
yield components as well as seed quality of five faba bean genotypes (Moshtohor 5, 8
and Moshtohor 1084) as well as two local variety (Misr 3 and Nobaria 3). Split plot
design with three replications was used in the two seasons. The irrigation treatments
were randomly assigned to the main plots, and five faba bean genotypes represented
in the sub-plots. Each sub-plot was 5 ridges 3.5 m long and 60 cm wide, the sub-plot
area 10.5 m? (1/400 fed). Planting was carried out on 8" Nov. in 2013/14 season, and

on 4™ Nov. in 2014/15 season. The preceding crop was corn in both seasons. Nitrogen
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fertilizer at a rate of 20 kg N fed™ was spitted into two equal doses applied at planting
and before the first irrigation in the two seasons. The used N carrier was urea (46.5%
N). Other agricultural practices were done as recommended in region and outlined.

Irrigation discharge was adjusted by using triangular weirs (V notch). The
height of flowing water was fixed at 30 cm. Water discharge was counted according
to the equation of Hansen et al, (1980) as follows:

Q =0.0138 x h*® x 3.6 where:

Q = Water discharge, m® hr™.

0.0138 and 3.6 = constant values, where 3.6 was added for obtaining Q in m* hr.

h= Water height or pressure head (cm).

Water use efficiency (WUE) was determined according to Hansen et al, (1980) as
follows:

WUE = Seed vield kg/total water input m®.

Water saved m® fed™ and seed yield reduction percentage were calculated for each
irrigation treatment compared with traditional irrigation for two seasons.

At harvest, ten guarded plants were taken at random from the central ridge to
estimate: number of pods plant™, number of seeds plant™, weight of pods plant™ (g),
weight of seeds plant™(g) and 100-seed weight (g). Moreover, the whole plot was
harvested to determine seed vyield (kg fed™) was determined from the three central
ridges of each experimental plot. Moisture%, protein%, carbohydrate%, calcium%,
and potassium% were determined according to the methods recommended by
A.O.A.C. (2000). Protein yield (Kg fed) was calculated by multiplying Protein
percentage by the seed yield fed™.

Analysis of variance was done for the data of each season separately according
to Snedecor and Cochran (1990) treatment means were compared using least
significant difference test at 0.05 level of significance.

RESULTS AND DISCUSSION
- Effect of water regime.

The mean values of the traits studied as affected by water regime are presented
in Table (1). Traditional irrigation and three irrigations treatments showed significant
differences in all traits studied in the first and second seasons. Adding one irrigation
at flowering stage or two irrigations at vegetative growth and pod formation stages
decreased all traits studied in both seasons. Adding one irrigation at flowering stage

treatment decreased number of pods plant™, number of seeds plant™, weight of pods



The Seventh Conf. of Sustain. Agric. Develop., fac. of Agric. Fayoum Univ. Egypt., 6-8 March 2017.

plant™, weight of seeds plant™, 100-seed weight and seed yield fed™ by 37.42, 79.88,
121.72, 127.35, 26.03 and 47.71% respectively, in the first season and by 25.04,
70.62, 119.83, 125.88, 32.59 and 36.86% respectively, in the second season compared
with adding three irrigations treatment. Also, Adding two irrigations at vegetative
growth and pod formation stages treatment decreased number of pods plant™, number
of seeds plant™, weight of pods plant™, weight of seeds plant™, 100-seed weight and
seed yield fed™ by 20.29, 21.79, 37.54, 37.88, 13.32 and 20.44% respectively, in the
first season and by 26.01, 29.74, 39.84, 41.44, 9.91 and 16.23% respectively, in the
second season compared with traditional irrigation treatment. The negative effect of
yield and its components caused by skipping irrigation could be explained on the
basis of the loss of turgor which affects the rate of cell expansion and ultimate cell
size. Loss of turgor is probably the most sensitive process to water stress, thus,
decrement in growth rate, stem elongation and leaf expansion. In this connection,
Ebaid (1990), Ainer et al, (199, Mehasen (1998), Ouda et al, (2010), Ibrahim (20110,
Tayel and Sabreen (2011a &b), El-Hadidi et al, (2012), El-Hadidi et al, (2014),
Mekkei (2014) and Abdel-Ghany et al, (2016), reached the same conclusion.

Table 1. Effect of water regimes on yield and yield components of faba bean
during 2013/14 and 2014/15 seasons

Water No. of No. of Wt. of Wt. of Wt. of Seed
regime pods seeds pods seeds 100-seed yield
plant® plant® | plant®(g) | plant® (g) (9) (kg fed™)
2013/14 season
One 10.93 32.80 20.21 16.16 49.24 1245
Two 13.06 52.00 35.64 29.17 56.00 1512
Three 15.02 59.00 44.81 36.74 62.06 1839
Control 15.71 63.33 49.02 40.22 63.46 1821
L.S.D at 5% 1.01 4.60 5.04 4.15 4.26 32.12
2014/15 season
One 11.46 33.60 19.87 15.88 47.16 1359
Two 12.80 49.33 35.87 29.08 58.80 1639
Three 14.33 57.33 43.68 35.87 62.53 1860
Control 16.13 64.00 50.16 41.13 64.63 1905
L.S.D at 5% 0.37 2.17 2.94 2.43 4.34 38.2
One =One irrigation at flowering stage Two =Two irrigation at vegetative and pod formation stages
Three =Three irrigation at vegetative, flowering and pod formation stages Control =Normal irrigation

Results in Table (2) show the effects of water regime on moisture%,
protein%, protein yield fed™, carbohydrate%, calcium% and potassium% in seeds of
faba bean in 2013/14 and 2014/15 seasons. Application of one irrigation treatment
significantly decreased moisture%, protein yield fed™, carbohydrate% and calcium%,
whereas, the same treatment gave the highest values of protein% and potassium% in

faba bean seeds compared with other irrigation treatments in the first and second
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seasons. Similar results were also obtained by Plies-Balzer et al, (1995) and Mekkei
(2014).

Table 2. Effect of water regimes on chemical contents of faba bean seed during 2013/14
and 2014/15 seasons

Water Moisture | Protein | Proteinyield | Carbohydrates | Calcium | Potassium
regime % % (kg fed™) % % %
2013/14 season
One 7.68 32.28 401.88 61.23 2.29 2.297
Two 8.83 29.88 451.78 63.62 2.40 1.814
Three 9.63 27.44 504.62 66.06 2.64 1.693
Control 10.28 25.63 466.72 67.88 2.78 1.533
L.S.D at 5% 0.49 0.02 13.31 0.038 0.10 0.13
2014/15 season
One 7.34 33.80 459.34 59.70 2.27 2.289
Two 8.75 29.70 486.78 63.78 241 1.957
Three 9.66 27.98 520.43 65.59 2.56 1.507
Control 11.01 25.95 494.34 67.58 2.66 1.478
L.S.D at 5% 0.02 0.03 28.81 0.166 0.05 0.25
One =One irrigation at flowering stage Two =Two irrigation at vegetative and pod formation stages
Three =Three irrigation at vegetative, flowering and pod formation stages Control =Normal irrigation
- Effect of genotypes.

The results reported in Table (3) indicate clearly that, there were significant
differences between the different among the 5 faba bean genotypes in all traits studied
except No. of pods plant™ and No. of seeds plant™ in the first season only. Moreover;
it is clear from Table (3) that Moshtohor 1084 genotype gave the highest values of
weight of seeds plant™ (33.35 and 32.08 g), weight of 100-seed (61.25 and 61.53 g)
and seed yield (1689 and 1759 kg fed™) in the first and second seasons, respectively.
Also Moshtohor 1084 genotype gave the highest values of No. of seeds plant™ and
weight of pods plant™ in the first and second seasons, respectively compared with
other faba bean genotypes except Nobaria 3 variety was the same values in No. and
weight of seeds plant™ and seed yield (kg fed™) in the first season. On the other hand,
Moshtohor 5 genotype gave the lowest values of No. of pods and seeds plant™,
weight of pods and seeds plant™, weight of 100-seed and seed yield (kg fed™) in the
first and second seasons, respectively except No. of seeds plant™ in the first season. It
could be concluded that varietal differences among faba bean genotypes may be due
to genetical make up. The superiority of Moshtohor 1084 genotype or Nobaria 3
variety in grain yield (kg fed™) over other faba bean genotypes might be due to the
increase in yield components, namely, No. of pods and seeds plant™, weight of pods
and seeds plant™, weight of 100-seed. The results obtained by El-Hosary and Mehasen
(1998), Mehasen (1998), Tageldin and Mehasen (2004), Al-Fageh and Mehasen
(2006), Al Ghamdi (2007), Osman et al, (2010), Bakry et al, (2011), Abdellatif et al,
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(2012), Hendawey and Younes (2013), Mekkei (2014), Siddiqui et al, (2015) and
Abdel-Ghany et al, (2016) indicated marked differences among faba bean genotypes
in yield and yield components.

Table 3. Effect of faba bean genotypes on yield and yield components in
2013/14 and 2014/15 seasons

No. of | No. of Wt. of Wt. of Wt. of Seed
Water pods seeds pods seeds 100-seed yield
regime plant® | plant® | plant®(g) | plant® (g) (9) kg fed™
2013/14 season
Mosht. 5 13.25 50.16 34.22 27.25 54.12 1468
Mosht. 8 13.45 50.08 34.46 29.12 55.87 1526
Misr 3 13.60 52.08 38.68 31.46 57.29 1650
Nobaria 3 14.16 53.41 40.88 33.35 59.92 1689
Mosht. 1084 13.95 53.41 38.86 33.35 61.25 1689
L.S.D at 5% N.S N.S 2.53 2.02 2.17 64.6
2014/15 season
Mosht. 5 13.33 49.00 34.44 28.31 55.33 1601
Mosht. 8 13.35 49.66 35.18 29.75 56.54 1637
Misr 3 13.75 51.25 38.40 30.46 57.45 1704
Nobaria 3 14.10 52.75 38.55 31.21 60.55 1753
Mosht. 1084 13.88 52.66 40.40 32.08 61.53 1759
L.S.D at 5% 0.44 2.13 2.35 1.91 2.30 38.2

The 5 faba bean genotypes under study significantly varied in moisture%,
protein%, protein yield fed™, carbohydrate%, calcium% and potassium% in seeds in

both seasons except moisture% in the first season only (Table, 4). Moshtohor 1084
genotype was significantly highest in moisture% in seeds (9.59%)

compared with the four other genotypes in the second season. The greatest
protein% was 29.25 and 29.62% recorded by Nobaria 3 and Misr 3 varieties in the

first and second seasons, respectively. Nobaria 3 variety, Moshtohor 1084 genotype
and Misr 3 variety were the leading genotypes and surpassed significantly the two
other genotypes in protein yield fed™ in the first season, moreover, Moshtohor 1084
genotype and Nobaria 3 variety in the second one. The greatest carbohydrates% and
potassium % were recorded by Moshtohor 5 genotype compared with other genotypes
in the first and second seasons. While, The highest value of calcium% in faba bean
seeds was obtained by Misr 3 variety in the first season, moreover, in the second one,
The 5 faba bean genotypes could be arranged in a descending order in their calcium%
content in seeds as follows: Moshtohor 8 and 1084 genotypes, Misr 3 and Nobaria 3
varieties without significant between them.

It could be concluded that Moshtohor 5, 8 and 1084 genotypes, Misr 3 and

Nobaria 3 varieties were superior in assimilating moisture%, protein%, protein yield
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fed™, carbohydrate%, calcium% and potassium% in seeds which may be due to the
genetical differences between faba bean genotypes. These results agree with those
obtained by Bakry et al, (2011), Abdellatif et al, (2012), Hendawey and Younes
(2013) and Abdel-Ghany et al, (2016).

Table 4. Effect of faba bean genotypes on chemical contents for seeds in 2013/14
and 2014/15 seasons

Water Moisture | Protein | Proteinyield | Carbohydrates | Calcium | Potassium
regime % % kg fed™ % % %
2013/14 season
Mosht. 5 8.87 28.16 413.38 65.34 2.50 1.927
Mosht. 8 9.08 28.96 441.92 64.55 2.50 1.859
Misr 3 9.17 28.99 478.33 64.49 2.64 1.844
Nobaria 3 9.29 29.25 494.03 64.25 2.47 1.768
Mosht. 1084 9.12 28.67 484.23 64.88 2.52 1.772
L.S.D at 5% N.S 0.02 20.92 0.057 0.10 0.09
2014/15 season
Mosht. 5 8.86 28.94 463.33 64.54 2.44 1.970
Mosht. 8 8.80 29.24 478.66 64.25 2.50 1.958
Misr 3 9.30 29.62 504.72 63.89 2.50 1.770
Nobaria 3 9.39 29.46 516.43 64.10 2.45 1.679
Mosht. 1084 9.59 29.52 519.35 64.02 2.50 1.681
L.S.D at 5% 0.02 0.02 13.22 0.245 0.05 0.07

-Interaction effect:

Significant effect of interaction between water regime and faba bean genotypes
was obtained for yield and yield components except weight of 100-seed in the first
season only (Table 5). Traditional irrigation or three irrigations treatments for
Moshtohor 5 and 1084 genotypes, Misr 3 and Nobaria 3 varieties gave the highest
values of No. of pods and seeds plant™ in the first season and without significant
between them, while, in the second one was Traditional irrigation treatment for
Moshtohor 1084 genotype, Misr 3 and Nobaria 3 varieties gave the highest values of
No. of pods and seeds plant” and without significant between them. The highest
values of weight of pods and seeds plant™ (54.23 and 44.46, 53.86 and 43.96 g) were
obtained by traditional irrigation treatment with Moshtohor 1084 genotype and
Nobaria 3 variety in the first and second seasons respectively. Also, the highest value
of 100-seed weight of 67.50 and 70.49 g was obtained by normal irrigation treatment
with Nobaria 3 variety in the first and second seasons respectively. The heaviest seed
yield fed™ of 1974 and 2015 kg in the first and second seasons respectively were
obtained by application of four irrigations treatment with Moshtohor 1084 genotype
and Nobaria 3 variety, respectively and without significant between three irrigation

treatment with Moshtohor 1084 genotype, Misr 3 and Nobaria 3 varieties in the first
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season and without significant between three irrigation treatment with Misr 3 variety

in the second season. On the other hand, the lowest values of number of pods plant™
(10.00 and 10.66 pod), number of seeds plant™ (30.00 and 31.00 seed), weight of pods
plant® (17.05 and 15.86 g), weight of seeds plant™ (12.63 and 12.86 g), 100-seed
weight (44.50 and 41.16 g) and seed vyield fed™ (1072 and 1140 kg) obtained by

application of one irrigation at flowering stage treatment with Moshtohor 5 genotype

in the first and second seasons, respectively. These results agree with those obtained
by Mehasen (1998), Al-Suhaibani (2009), Mekkei (2014) and Abdel-Ghany et al,

(2016).

Table 5. Effect of the interaction between water regime and faba bean genotypes on yield
and yield components in 2013/14 and 2014/15 seasons

2013/2014 season (First season

2014/2015 season (Second season)

Mosht | Mosht Misr Nobar | Mosht | Mosht | Mosht Misr Nobar | Mosht
Treatments 5 8 3 3 1084 5 8 3 3 1084
water regime No. of pods plant’
One 10.00 | 11.36 11.10 1166 | 1053 | 10.66 | 11.60 10.80 13.60 | 10.67
Two 13.66 | 13.03 11.76 13.66 | 13.20 | 11.66 | 13.60 12.80 12.60 | 13.33
Three 13.00 | 14.36 15.76 16.66 | 15.30 | 15.00 | 13.60 14.80 13.60 | 14.66
Control 16.33 | 15.03 15.76 1466 | 16.76 | 16.00 | 14.60 16.60 16.60 | 16.86
L.S.D at 5% 1.76 0.87
water regime No. of seeds plant™
One 30.00 | 33.00 34.00 35.00 | 32.00 | 31.00 | 36.00 31.00 38.00 | 32.00
Two 53.00 | 51.00 47.66 54.66 | 53.00 | 45.66 | 46.66 50.00 51.00 | 53.33
Three 52.00 | 56.66 63.66 62.66 | 61.00 | 59.00 | 56.00 58.00 55.00 | 58.66
Control 65.33 | 59.33 63.00 61.33 | 67.66 | 60.33 | 60.00 66.00 67.00 | 66.66
L.S.D at 5% 6.2 4.27
water regime Wt. of pods plant™ ()
One 17.05 | 18.93 22.70 2290 | 1950 | 15.86 | 19.60 | 18.50 23.14 | 22.26
Two 32.83 | 3450 32.76 40.00 | 38.30 | 30.70 | 23.23 | 38.03 35.96 | 41.43
Three 39.83 | 40.90 49.03 50.86 | 4343 | 42.86 | 4453 | 44.90 41.23 | 44.86
Control 47.16 | 43.73 50.23 49.76 | 54.23 | 48.33 | 43.36 | 52.16 53.86 | 53.06
L.S.D at 5% 5.06 4.71
water regime Wt. of seeds plant™ (g)
One 12.63 | 16.13 18.14 18.33 | 1560 | 12.86 | 16.46 13.93 18.33 | 17.80
Two 27.00 | 28.83 26.50 3250 | 31.03 | 25.10 | 27.73 30.00 28.96 | 33.60
Three 31.66 | 34.60 40.06 41.73 | 35.63 | 3543 | 37.33 36.00 33.60 | 37.00
Control 37.70 | 36.93 41.16 40.83 | 4446 | 39.86 | 36.36 41.93 4396 | 43.53
L.S.D at 5% 4.04 3.83
water regime Wit. of 100-seed (g
One 4450 | 48.00 50.01 51.18 | 52.50 | 41.16 | 44.00 45.50 49.46 | 55.70
Two 5150 | 55.01 53.50 60.50 | 59.50 | 55.00 | 58.00 59.50 58.80 | 62.70
Three 62.00 | 59.66 61.66 60.50 | 66.50 | 59.66 | 65.00 61.83 63.46 | 62.70
Control 58.50 | 60.83 64.00 6750 | 66.50 | 65.50 | 59.16 63.00 70.49 | 65.03
L.S.D at 5% N.S 4.60
water regime Seed yield (kg fed™)
One 1072 1212 1390 1361 1190 1140 1284 1371 1475 1525
Two 1278 1422 1530 1620 1710 1605 1578 1602 1700 1710
Three 1760 1735 1932 1886 1882 1808 1882 1985 1822 1803
Control 1760 1735 1748 1889 1974 1851 1802 1858 2015 1999
L.S.D at 5% 129.3 76.3

One =One irrigation at flowering stage
Three =Three irrigation at vegetative, flowering and pod formation stages

Two =Two irrigation at vegetative and pod formation stages
Control =Normal irrigation
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Moisture%, protein%, protein yield fed™, carbohydrate%, calcium% and
potassium% in faba bean seeds were significantly affected by the interaction between
water regimes and genotypes in both seasons (Table, 6). The lowest moisture% (7.46
and 6.60%) was recorded by one irrigation treatment under Moshtohor 5 and
Moshtohor 8 genotypes in the first and second seasons respectively, while the highest
moisture% (10.70 and 10.72%) were recorded by normal irrigation treatment under
Misr 3 variety and Moshtohor 1084 genotype in the first and second seasons
respectively. Moreover, The highest protein contents (33.35 and 34.65%) were
obtained by application of one irrigation at flowering stage treatment with Moshtohor
8 genotype and Moshtohor 1084 genotype in the first and second seasons,
respectively, whereas, the lowest values of protein content of 24.32 and 25.25% were
recorded by application of four irrigations (control) treatment under Moshtohor 5
genotype in the first and second seasons, respectively. The highest values of protein
yield fed™ of 532.23 and 560.76 kg were produced from application of three irrigation
treatment under Moshtohor 1084 genotype and Misr 3 variety in the first and second
seasons, respectively. On the other hand, application of one irrigation treatment under
Moshtohor 5 genotype gave the lowest protein yield fed™ of 347.86 and 374.26 kg in
the first and second seasons, respectively. The highest carbohydrates% (69.20 and
68.23%) were obtained by application of four irrigations treatment with Moshtohor 5
genotype in the first and second seasons, respectively, whereas, the lowest values of
carbohydrates% (60.13 and 58.90%) were recorded by application of one irrigation
treatment under Moshtohor 8 and Moshtohor 1084 genotypes in the first and second
seasons, respectively. The highest calcium contents of 3.16 and 2.70% were obtained
by application of control treatment with Misr 3 variety in the first season and
Moshtohor 5, 8 and Moshtohor 1084 genotypes with the same value in the second
season, whereas, the lowest value of calcium content of 2.20% was recorded by one
irrigation treatment under Misr 3 variety in the first season and Moshtohor 5 and
Nobaria 3 in the second season. The highest potassium% of 2.347 and 2.500% were
obtained by one irrigation treatment with Misr 3 variety and Moshtohor 5 genotype in
the first and second seasons, respectively, whereas, the lowest values of potassium%
(1.430 and 1.340%) were recorded by application of control treatment under Misr 3
variety in the first and second seasons, respectively. This finding is in the same trend
with this reported by Alghamdi (2009), Suhaibani (2009) and Abdel-Ghany et al,
(2016).
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Table 6. Effect of the interaction between water regime and faba bean genotypes on
chemical contents for seeds in 2013/14 and 2014/15 seasons

2013/2014 season (First season 2014/2015 season (Second season)
Mosht | Mosht Misr Nobar | Mosht | Mosht | Mosht Misr Nobar | Mosht
Treatments 5 8 3 3 1084 5 8 3 3 1084
water regime Moisture %
One 7.46 7.59 7.54 7.81 8.01 7.38 6.60 7.73 7.18 7.81
Two 8.25 8.47 8.90 9.20 9.33 8.17 8.27 8.67 9.34 9.32
Three 9.75 9.72 9.55 9.57 9.59 9.70 9.74 9.62 9.72 9.52
Control 10.01 | 10.56 10.70 10.56 9.57 10.22 | 10.62 10.17 10.32 10.72
L.S.D at 5% N.S 0.05
water regime Protein %
One 3245 | 33.35 32.55 3245 | 30.62 | 32.83 | 3355 34.42 33.55 34.65
Two 2942 | 29.72 30.36 3046 | 2945 | 30.45 | 30.60 29.42 29.62 28.45
Three 2447 | 27.35 27.45 27.65 | 28.28 | 27.25 | 2750 28.25 28.35 28.55
Control 2432 | 2542 25.62 2645 | 26.36 | 25.25 | 25.32 26.42 26.32 26.44
L.S.D at 5% 0.03 0.04
water regime Protein yield (kg fed™)
One 347.8 | 404.2 452.4 4416 | 3643 | 3742 | 430.7 471.9 494.8 528.4
Two 375.9 | 4226 464.5 4934 | 5035 | 488.7 | 4828 471.3 503.5 486.4
Three 430.6 | 4745 530.3 521.4 | 532.2 | 492.7 | 5175 560.7 516.5 514.7
Control 428.0 | 4410 447.8 499.6 | 520.3 | 467.3 | 456.2 490.9 530.3 528.5
L.S.D at 5% 41.85 26.45
water regime Carbohydrates %
One 61.03 | 60.13 60.93 61.06 | 63.00 | 60.66 | 59.93 59.10 59.93 58.90
Two 64.10 | 63.80 63.10 63.03 | 64.10 | 63.03 | 62.90 64.10 63.80 65.06
Three 67.03 | 66.16 66.03 65.83 | 65.26 | 66.23 | 66.00 65.26 65.50 64.96
Control 69.20 | 68.10 67.90 67.06 | 67.16 | 68.23 | 68.20 67.10 67.20 67.16
L.S.D at 5% 0.057 0.245
water regime Calcium%
One 2.30 2.40 2.20 2.30 2.26 2.20 2.30 2.36 2.20 2.30
Two 2.40 2.20 2.50 2.40 2.50 2.40 2.40 2.36 2.50 2.40
Three 2.60 2.70 2.70 2.60 2.60 2.46 2.60 2.66 2.50 2.60
Control 2.73 2.70 3.16 2.60 2.73 2.70 2.70 2.63 2.60 2.70
L.S.D at 5% 0.21 0.09
water regime Potassium %
One 2.290 | 2.340 2.347 2.157 | 2.353 | 2.500 | 2.400 2.303 2.040 2.200
Two 1.970 | 1.940 1.890 1.707 | 1563 | 2.300 | 2.300 1.877 1.733 1.573
Three 1.887 | 1.597 1.710 1.687 | 1583 | 1570 | 1.470 1.560 1.523 1.410
Control 1.563 | 1.560 1.430 1523 | 1590 | 1.510 | 1.580 1.340 1.420 1.540
L.S.D at 5% 0.18 0.01
One =One irrigation at flowering stage Two =Two irrigation at vegetative and pod formation stages
Three =Three irrigation at vegetative, flowering and pod formation stages Control =Normal irrigation

-Water relationship:

The amount of irrigation water used m® fed™ throughout the season, water
saved percentage and seed yield reduction as well as water use efficiency is presented
in Table (7). Results showed that one irrigation at flowering stage (One), two
irrigation at vegetative and pod formation stages (Two), three irrigation at vegetative,
flowering and pod formation stages (Three) and normal irrigation (Control) tended to
increase the amount of water used from 300, 500 to 600 and 800 m® fed™,
respectively. Under one irrigation treatment decreased the water used from 300 m®
fed™ for faba bean genotypes, consequently water was saved by 62.5%. Water saved
two and three treatments compared to control treatment was 37.5 and 25.0% with

corresponding seed yield reduction of 15.42 and 0.52% for two and three treatments,
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respectively. The amounts of water saved due to irrigation regimes ranged from
62.5% recorded by one irrigation treatment under faba bean genotypes, to 37.5%
recorded by two irrigation treatment under faba bean genotypes, to 25.0% recorded by
two irrigation treatment under faba bean genotypes. Concerning water use efficiency
(WUE) values for different aspects. Obviously, WUE was the highest by one
irrigation treatment (4.34 kg m™). Regarding the effect of faba bean genotypes on
water use efficiency, data observed that increased WUE from 2.95 to 3.39 kg m™ by
Moshtohor 5 genotype and Nobaria 3 variety, respectively.

Table 7. Water relations and seed yield reduction (%) as affected by water
regimes and faba bean genotypes. (Average of two seasons)

water Faba bean genotypes
Water regimes | Mosht. | Mosht. Misr Nobar | Mosht.
relations 5 8 3 3 1084 Mean
Water One 300 300 300 300 300 300
applied Two 500 500 500 500 500 500
m® fed* Three 600 600 600 600 600 600
Control 800 800 800 800 800 800
Mean 550 550 550 550 550 550
Water One 62.5 62.5 62.5 62.5 62.5 62.5
saved Two 37.5 37.5 37.5 37.5 37.5 37.5
(%) Three 25.0 25.0 25.0 25.0 25.0 25.0
Control -- -- -- -- -- --
Mean 41.16 41.16 41.16 41.16 41.16 41.16
Seed yield One 38.74 29.43 23.43 27.36 31.66 30.12
reduction Two 19.88 15.18 13.14 14.96 13.92 15.42
(%) Three 1.19 +2.26 +8.62 5.02 7.25 0.52
Control -- -- -- -- -- --
Mean 8.62 9.25 8.65 6.85 9.39 8.55
Water use One 3.69 4.16 4.60 4.73 4.53 4.34
efficiency Two 2.88 3.00 3.13 3.32 3.42 3.15
(WUE) kg | Three 2.97 3.01 3.26 3.09 3.07 3.08
m*® Control 2.26 2.21 2.25 2.44 2.48 2.33
Mean 2.95 3.09 3.31 3.39 3.37 3.22

One =One irrigation at flowering stage Two =Two irrigation at vegetative and pod formation stages
Three =Three irrigation at vegetative, flowering and pod formation stages Control =Normal irrigation
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