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Evaluation of Some Faba Bean Genotypes under Various Irrigation Regimes
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Abstract: Two field experiments were carried out at the Experimental Research Station, Faculty of Agriculture
(Moshtohor), Benha University, Kalubia Governorate, Egypt, during 2013/14 and 2014/15 winter seasons to
evaluate the performance of five faba bean genotypes (Moshtohor 5, Moshtohor 8, Moshtohor 1084, Misr 3
and Nobaria 3) under four water regimes which were, single irrigation at flowering stage (90 days after planting
(DAP)), two irrigations during vegetative growth and at pods formation  stages (60 and 120 DAP, respectively),
three irrigations during vegetative growth, flowering and pod formation stages (45, 90 and 135 DAP,
respectively) and regular irrigations. The results could be summarized from the combined analyses as follows:
All of the study traits were significantly increased in their magnitudes by the increasing number of irrigations,
except for the number of pods and seeds plant . The differences between faba bean genotypes were significant1

for all of the studied traits. Moshtohor 1084 genotype produced the highest values of number of seeds, weight
of pods and seeds plant , 100-seed weight, biological and seed yields fed  (fed = One feddan=0.42ha) and1 1

protein yield fed , while Nobaria 3 variety gave the highest values for number of pods plant  and crude1 1

protein percentage of seeds. Significant interaction effect was noticed between the applied irrigation regimes
and faba bean genotypes for all of the studied characters. The highest number of pods plant , number of seeds1

plant , weight of pods and seeds plant , biological  and seed yields fed  and crude protein yield fed  were1 1 1 1

recorded for Moshtohor 1084 genotype when normal irrigation was applied. Whereas, the heaviest weight of
100-seed was recorded for Nobaria 3 variety under normal irrigation. The simple correlation indicated positive
significant and correlation coefficients between seed yield fed  and each of other studied traits. In general,1

either faba bean Moshtohor 1084 genotype or Nobaria 3 variety irrigated normally or with the three irrigations
treatment looks to be recommended for Moshtohor environmental and edaphic conditions.

Key words: Faba bean  Genotypes  Water regimes  Yield and its components  Seed chemical contents

INTRODUCTION genotypes and varieties for growth characters, yield and

Faba bean (Vicia faba L.) is an important winter Osman et al. [8], Bakry et al.[9], Abdellatif et al.[10],
leguminous crop in Egypt. Its seed not only provide a Hendawey and Younes [11] and Siddiqui et al. [12].
cheep source of protein but also a food of high calorific Therefore, the present study aimed to evaluate yield
and nutritive values. Moreover, production of faba bean and yield components of five faba bean genotypes under
in Egypt is still limited in spite of its increase in local four irrigation treatments. 
consumption. This is due to its limited cultivated area in
Egypt, and due to the strong competition between faba MATERIALS AND METHODS
bean and other strategic winter crops such as wheat and
clover on the limited arable land of Nile Valley and Delta. Three new pure lines of faba bean (Moshtohor 5, 8
Two of the most important factors which may influence its and  Moshtohor 1084) as well as two local variety Misr 3
yield productivity are irrigation treatments and super new and Nobaria 3 were evaluated under four irrigation
pure lines. Many investigators have reported the  effect regimes, at the Research Experimental Center, Faculty of
of irrigations number on faba bean for yield and yield Agriculture (Moshtohor), Benha University, Egypt. The
components [1-7]. The high variability among faba bean irrigation regimes as follows:

yield components were also reported by Mekkei [7],
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Table 1: Maximum and minimum monthly temperature ( C), relative humidity (%) and precipitation (mm) at the experimental site during 2013/14 andº

2014/15 seasons
Temperature ( C) Relative humidity (%) Precipitation (mm)º

------------------------------------------------------------------------- ------------------------------- ---------------------------------
Climatic factors 2013/14 2014/15 2013/14 2014/15 2013/14 2014/15
Season ------------------------------ ------------------------------ ---------- ---------- ---------- -----------
Month Max. Min. Max. Min. aver aver sum sum
November 26.96 15.61 25.66 13.88 64.73 64.43 0.6 3.4
December 20.80 9.10 23.33 10.85 68.09 67.38 10.8 0.6
January 21.34 8.95 19.92 8.24 72.06 57.22 2.6 0.4
February 22.57 10.36 20.89 8.95 66.89 55.96 2.0 2.6
March 25.37 13.15 24.97 13.21 54.74 55.61 3.6 0.0
April 29.62 16.11 27.61 14.04 48.60 48.40 1.4 0.0
May 32.84 19.36 32.48 19.44 46.25 47.61 0.02 0.06
*The source of this data is Ministry of Agriculture and Land Reclamation, Agricultural Research Center (ARC), Central Laboratory for Agricultural Climate
(CLAC).

Single   irrigation at   flowering   stage   (90  day after Statistical Analysis: Data were statistically analyzed for
planting (DAP)). each of the two growing seasons. Combined analysis was
Two irrigations at vegetative growth and pods conducted for the data of the two seasons after
formation stages (60 and 120- DAP). conducting the homogeneity test of both seasons
Three irrigations during vegetative growth, flowering according to Snedecor and Cochran [14]. Simple
and pods formation stages (45, 90 and 135-DAP). correlation was carried out according to procedures
Traditional irrigations (4 regular subsequent outlined by Gomez and Gomez [15]. Least significant
irrigations as a control), during the two successive difference (LSD) was used to compare between means.
seasons of 2013/14 and 2014/15. 

The soil of the experimental sites was clay in
structure of pH 7.9 and 1.78 % organic  matter  content. Mean square values of faba bean yield and its related
The preceding crop was corn in both seasons. Maximum characters in 2013/14 and 2014/15 seasons as well as
and minimum monthly temperature ( C), relative humidity combined analysis are presented in Table 2. Test ofº

(%) and precipitation (mm)  at  the  experimental  site homogeneity revealed that the variance error for the two
during 2013/14 and 2014/15 seasons are presented in seasons were homogenous, therefore combined analysis
Table 1. The procedures of developing the three new pure was valid. Year's mean squares were significantly varied
lines (Moshtohor 5, 8 and Moshtohor 1084) were for all of the studied traits, except for number of pods
developed in faba bean breeding program at Faculty of plant , number of seeds plant  and weight of seeds
Agriculture (Moshtohor). Split plot design with three plant . It is evident that irrigation regimes significantly
replications was used  in  the  two  growing  seasons.  The affected for all of the studied traits in each of the two
irrigation treatments were randomly assigned to the main growing seasons and their combined analysis. Results
plots, and the five faba bean genotypes in the sub-plots. also indicated that faba bean genotypes significantly
Each experimental unit included 5 ridges 3.5 m long and 60 affected all the studied characters for each genotype of
cm wide, with an area of 10.5 m  (1/400 fed, fed= one faba bean in both seasons as well as for their combined2

feddan = 0.42ha). Planting was carried out on 8  Nov. and analysis data, except number of pods plant  and numberth

4  Nov in the first and second season, respectively. At of seeds plant  in the first season and combinedth

harvest, ten guarded plants were taken at random from the analysis. Moreover, the interaction effect between
central ridge to estimate: number of pods plant , number irrigation regimes and mean squares of faba bean1

of seeds plant , weight of pods plant  (g), weight of genotypes was significant for all the studied characters,1 1

seeds plant (g) and 100-seed weight (g). Moreover, the except pods weight plant  only in the first season. Also,1

whole plot was harvested to determine biological and the interactions effect of years and irrigation regimes was
seed yields (kg fed ). Protein percentage was determined significant for all the studied characters, except for1

according to A.O.A.C. [13]. Protein yield (Kg fed ) was number of pods plant , number of seeds plant , pods1

calculated by multiplying protein percentage by the seed weight plant  and weight of 100-seeds of faba bean
yield fed . genotypes. Meanwhile, the interaction between years and1

RESULTS AND DISCUSSION

1 1

1

1

1

1

1 1

1
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Table 2: Mean squares of yield, yield components and chemical contents of faba bean varieties and genotypes in each season and their combined analysis.

No. of No. of Pods weight Seed weight 100-seed Biological Seed yield Protein yield 
SOV d.f pods plant seeds plant plant   (g) plant  (g) weight  (g) yield  (kg fed ) (kg fed ) Protein% (kg fed )1 1 1 1 1 1 1

2013/2014 season
Rep. 2 3.517 53.51 67.41 46.57 9.908 9680 2081 0.028 251.675**

Irrigation 3 69.39 2744 2442 1702 633.9 4608240 1198228 125.9 219698.5** ** ** ** ** ** ** ** **

Error (a) 6 1.294 26.71 32.07 21.80 22.89 6480 1301 0.001 223.465
Genotype 4 1.392 18.75 78.13 47.28 70.10 580906 118544 2.054 10034.11** ** ** ** ** ** **

I x G 12 3.269 34.15 22.01 15.09 12.29 113973 22930 1.74 2011.051** * * * ** ** ** **

Error (b) 32 1.63 13.81 9.27 5.32 6.83 29646 6046 0.0001 633.589

2014/2015 season
Rep. 2 12.867 125.1 167.5 114.0 30.53 41040 9121 0.037 938.438** ** ** **

Irrigation 3 60.59 2573 2558 1788 911.5 3444728 936138 166.8 235726.6** ** ** ** ** ** ** ** **

Error (a) 6 0.178 5.95 10.79 7.50 23.81 39795 7759 0.001 1046.747
Genotype 4 0.850 36.47 49.48 33.59 52.26 147106 28446 0.879 3798.33* ** ** ** ** ** ** ** **

I x G 12 2.983 24.47 22.38 14.85 32.15 114040 22848 1.699 2938.588** ** * * ** ** ** ** **

Error (b) 32 0.287 6.87 8.031 5.31 7.66 10406 2108 0.001 253.200

Combined analysis
Years 1 0.0001 17.63 0.023 0.210 10.46 1129080 223689 9.06 31094.90** ** ** **

Rep x Y 4 8.19 89.29 117.5 80.29 20.21 25360 5601 0.033 595.057** ** ** ** **

Irrigation 3 127.6 5293 4994 3487 1514 7966271 2117549 288.9 450868.8** ** ** ** ** ** ** ** **

I x Y 3 2.40 23.32 6.84 4.12 30.79 86697 16817 3.78 4556.241** * * ** **

Error (a) 12 0.736 16.33 21.52 14.65 23.35 23137 4530 0.001 635.106
Genotype 4 1.179 23.52 71.97 44.44 87.71 629100 126021 2.42 12441.57** ** ** ** ** ** **

Y x G 4 1.063 31.69 55.65 36.44 34.65 98913 20968 0.505 1390.874* ** ** ** ** ** ** *

I x G 12 2.98 23.01 19.78 12.55 21.85 130593 26249 1.69 2691.139** * * * ** ** ** ** **

Y x I x G 12 3.27 35.16 24.62 17.38 22.59 97420 19529 1.74 2258.500** ** ** ** ** ** ** ** **

Error (b) 64 0.725 10.34 8.65 5.62 7.249 20026 4077 0.0001 443.395

*and ** significant at 5% and 1% level of probability, respectively.

Table 3: Yield, yield components and chemical composition of faba bean as affected by irrigation regimes and genotypes (Combined over 2013/14 and
2014/15 seasons)

No. of No. of Pods weight Seed weight 100-seed Biological Seed Yield Protein
Treatments pods plant seeds plant plant  (g) plant  (g) weight  (g) yield (kg fed ) (kg fed ) Protein% yield (kg fed )1 1 1 1 1 1 1

Irrigation regimes
Single 11.20 33.20 20.04 16.02 48.20 2961 1302 25.79 338.98
Two 12.93 50.66 35.75 29.12 57.40 3502 1575 27.71 437.28
Three 14.66 58.26 44.24 36.30 62.30 4022 1850 29.79 550.13
Control 15.93 63.66 49.59 40.67 64.05 4053 1863 33.04 616.32
LSD 0.05 0.48 2.27 2.60 2.15 2.71 85.53 37.85 0.02 14.17
Genotypes
Moshtohor 5 13.29 50.08 35.08 28.78 55.72 3470 1574 28.55 461.63
Moshtohor 8 13.75 50.87 36.57 29.80 57.46 3455 1566 29.10 460.64
Misr 3 13.75 52.26 37.39 30.46 56.87 3700 1677 29.31 495.77
Nobaria 3 13.83 51.58 38.36 31.28 59.50 3745 1696 29.35 503.51
Moshtohor 1084 13.79 52.54 39.63 32.33 60.37 3805 1724 29.10 506.85
LSD 0.05 NS NS 1.69 1.36 1.55 81.46 36.76 0.01 12.12
Single =One irrigation at flowering stage, Two =Two irrigation at vegetative and pods formation stages
Three =Three irrigation at vegetative, flowering and pods formation stages and Control =Traditional irrigation

faba bean genotypes was significant for all of the studied significantly decreased by decreasing number of
characters, except number of pods plant . Whereas, the irrigations as compared to the control treatment. This is to1

interaction between years, irrigation regimes and faba be expected since water plays an essential role in plants
bean genotypes was significant for all the studied and moisture deficits that can have a deleterious effect on
characters. all the physical processes. Similar trend was reported by

Effect of Water Regimes: The mean values for the El-Hadidi et al.[5,6] and Mekkei [7]. The percentage
studied traits affected by the applied irrigation regimes as decrease of biological yield fed , seed yield fed  and
presented in Table 3. Number of pods and seeds plant , protein yield fed  were 0.77%, 0.70% and 12.03%,1

pods and seeds weight plant , 100-seed weight, respectively by single irrigation treatment as compared1

biological, seeds, protein yields fed  and protein% were with  traditional  irrigation  (4-irrigation). The  reduction in1

Ouda et al. [1],  Ibrahim  [2],  Tayel  and  Sabreen  [3,  4],

1 1

1
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Table 4: Interaction effect between irrigation regimes and genotypes or varieties on yield, yield components and chemical contents of faba bean (over the combined analysis).

Irrigation No. of No. of Pods weight Seed weight 100-seed Biological Seed yield Seed Protein yield
regimes Genotypes pods plant seeds plant plant  (g) plant  (g) weight  (g) yield (kg fed ) (kg fed ) protein% (kg fed )1 1 1 1 1 1 1

Single Moshtohor 5 10.33 31.00 17.21 13.75 43.83 2606.7 1146 24.78 298.80
Moshtohor 8 11.83 35.50 21.01 16.80 47.25 2806.7 1234 25.37 313.20
Misr 3 11.00 33.00 19.45 15.53 47.25 3140.0 1381 26.02 359.11
Nobaria 3 12.33 35.00 21.67 17.33 49.58 3166.7 1393 26.38 365.25
Moshtohor 1084 10.50 31.50 20.88 16.70 53.09 3086.7 1357 26.40 358.53

Two Moshtohor 5 12.66 50.00 32.51 27.05 54.25 3293.3 1481 26.86 398.71
Moshtohor 8 13.66 50.00 35.51 28.78 57.75 3300.0 1485 27.42 407.31
Misr 3 12.33 49.33 34.25 27.75 56.00 3480.0 1566 27.85 436.28
Nobaria 3 12.83 51.33 36.63 29.73 57.75 3633.3 1635 28.00 457.57
Moshtohor 1084 13.16 52.66 39.86 32.31 61.25 3806.7 1710 28.42 486.52

Three Moshtohor 5 14.00 56.00 42.10 34.55 61.83 3966.7 1824 29.93 546.35
Moshtohor 8 14.33 57.33 44.46 36.46 63.58 3900.0 1793 30.16 535.28
Misr 3 15.33 61.33 45.81 37.53 61.25 4260.0 1959 29.89 585.56
Nobaria 3 14.83 57.33 44.70 36.66 63.58 3980.0 1830 30.04 549.79
Moshtohor 1084 14.83 59.33 44.15 36.31 61.25 4006.7 1842 28.95 533.69

Control Moshtohor 5 16.16 63.33 48.50 39.78 63.00 4013.3 1845 32.64 602.64
Moshtohor 8 15.16 60.66 45.30 37.15 61.25 3813.3 1754 33.45 586.75
Misr 3 16.33 65.00 50.05 41.05 63.00 3920.0 1803 33.48 602.15
Nobaria 3 15.33 62.66 50.46 41.40 67.09 4200.0 1927 33.00 641.43
Moshtohor 1084 16.66 66.66 53.65 44.00 65.91 4320.0 1986 32.63 648.64

LSD 0.05 -- 0.98 3.70 2.73 3.86 3.10 163 73 0.02 24.24

Single =One irrigation at flowering stage, Two =Two irrigation at vegetative and pods formation stages
Three =Three irrigation at vegetative, flowering and pods formation stages and Control =Traditional irrigation

photosynthetic assimilates during seed filling period is for Moshtohor 1084 genotype followed by Nobaria 3
considered to be the major cause for reduced seed yield variety. The high seed yield fed  of various genotypes
components under drought conditions where the seed is could be attributed to the high weight of pods and seeds
considered to be the major sink for non-structural plant  as well as and weight of 100-seed. The highest
carbohydrates during the droughted conditions by number of seed and seed yield plant  may be due to the
minimizing the soil water requirement induced by imposed different genetical make up which affect the growth
single irrigation treatment for the whole growing life spam behaviour. The present results are in harmony with those
of plants as presented in Table 3. obtained by Mekkei [7], Osman et al. [8], Bakry et al. [9],

Genotypes Differences: Results presented in Table 3 Siddiqui et al. [12].
clearly indicated that, there were significant differences
between the different faba bean genotypes in all of their Interaction Effect: Data of the combined analysis revealed
studied traits except number of pods and seeds per plant. that the interaction between the applied irrigation regimes
Moshtohor 1084 genotype gave the highest values of and faba bean genotypes was significant for all of their
number of seeds plant , weight of pods plant , weight studied characters (Table 4). Results showed that number1 1

of seeds plant , weight of 100-seed, biological yield, seed of pods and seeds plant , weight of pods and seeds1

and protein yields fed . Whereas, Nobaria 3 variety gave plant , weight of 100-seed, biological, seed and protein1

the highest values of number of pods plant  and protein yields fed  and seed protein% were increased in their1

% in seeds, compared with the other studied genotypes. values by increasing number of irrigations for all of the
It is noticed that Moshtohor 1084 genotype produced tested faba bean genotypes and variety. The highest
highest seeds and biological yield of 1724 and 3805 kg number of pods plant  (16.66), number of seeds plant
fed , respectively, being 1696 and 3745 kg fed  for (66.66), weight of pods plant  (53.65 g), weight of seeds1 1

Nobaria 3 variety. These results showed the most plant  (44.00 g), weight of 100-seed (65.91 g), biological
superiority of seed and biological yield of Moshtohor yield fed  (4320 kg), seed yield fed (1986 kg) and
1084 faba bean genotype and Nobaria 3 variety in their protein yield fed  (648.64 kg) were recorded for
seed and biological yields. Such results gave relative Moshtohor 1084 genotype under traditional irrigation
superiority of Moshtohor 1084 genotype and Nobaria 3 regime. It was also cleared that, the highest percentage of
variety with slightly higher magnitudes for the first protein in seeds was recorded for Misr 3 variety under the
genotype than the later Nobaria 3 variety.  Highest mean same irrigation treatment. On the other hand, the lowest
value for seed yield fed  of faba bean was also recorded values for these traits were recorded by Moshtohor 51

1

1

1

Abdellatif et al. [10], Hendawey and Younes [11] and

1

1

1

1 1

1

1

1 1

1
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Table 5: Correlation coefficient between seed yield and its attributes of faba bean genotypes (Combined data of the two seasons)

Characters 1 2 3 4 5 6

Y-Seed yield fed 0.740 0.829 0.852 0.853 0.816 0.9981 ** ** ** ** ** **

1- No. of pods plant 1.000 0.926 0.904 0.901 0.713 0.7201 ** ** ** ** **

2- No. of seeds plant 1.000 0.976 0.974 0.808 0.8051 ** ** ** **

3- Pods weight plant  (g) 1.000 0.999 0.906 0.8301 ** ** **

4- Seed weight plant  (g) 1.000 0.908 0.8321 ** **

5-100-seed weight  (g) 1.000 0.802**

6-Biological yield fed 1.0001

** Significant at 1% level of probability

genotype under  one  irrigation  treatment.  The  increase 3. Tayel, M.Y. and Kh.P. Sabreen, 2011a. Effect of
in  seed   yield   fed   mainly  attributed  to  the increase irrigation regimes and phosphorus level on two Vicia1

in  yield   components   under   the   same  condition. faba varieties: 1- Growth characters. Journal of
These results are in accordance with those obtained by Applied Sciences Research, 7(6): 1007-1015.
Bakry et al. [9]. 4. Tayel, M.Y. and Kh.P. Sabreen, 2011b. Effect of

Simple Correlation Study: Simple  correlation coefficients faba varieties on II- Yield, water and phosphorous
between each two traits of yield and its components were use efficiency. Journal of Applied Sciences Research,
calculated using the combined correlation values between 7(11): 1518-1526.
seed yield fed  and each of other traits are presented in 5. El-Hadidi, E.M., M.M. Kassab and Sara M. El-Tobgy,1

Table 5. There were positive and highly significant 2012. Effective management of faba bean watering
correlation coefficients between seed yield fed  and each under different irrigation levels. J. Soil Sci. and Agric.1

of number of pods and seeds pod , weight of pods and Eng., Mansoura Univ., 3(8): 807-814.1

seeds plant , weight of 100-seed and biological yield 6. El-Hadidi,  M.E.,    Samia     M. EL-Marsafawy   and1

fed . Therefore, these traits may be more attributed for I.M. Abdel-Fattah, 2014.The amount of water should1

higher yielding of faba bean. Also, significant positive be applied for faba bean crop under drip and deficit
phenotypic correlations were observed between the irrigation. J. Soil Sci. & Agric. Eng., Mansoura Univ.,
weight of seeds plant  and each number of  pods plant , 5(4): 557-567.1 1

number of seeds plant , weight of pods plant , weight 7. Mekkei, M.     and     R.    El,   2014.  Effect of1 1

of 100-seed and biological yield fed . These results might skipping  irrigation  at  various  growth stages on1

indicate that selection for high values of the characters is yield  and  quality  of  some  faba bean cultivars
more effective for increasing seed yield fed . In general, (Vicia faba L.). J. Plant Production, Mansoura Univ.,1

either faba bean Moshtohor 1084 genotype or Nobaria 3 5(7): 1303-1315.
variety irrigated normally or with the three irrigations 8. Osman, A.A.M., S.O. Yagoub and O.A. Tut, 2010.
treatment looks to be recommended for Moshtohor Performance of faba beans (Vicia faba L.) cultivars
environmental and edaphic conditions. grown in new agro-ecological regions of Sudan
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