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ABSTRACT

A study of 8 promising lines (from G1-G8) and 4 varieties (Misrl, Giza 843, Roomy, and Peter15) of
faba bean genotypes. Was carried out at Sakha Agricultural Research Station, ARC, Kafr El-Shikh Governorate
during the winter seasons of 2017/2018 and 2018/2019. Agro- morphological variability based on the
internationally recognized descriptors of the International Union for Protection of new Varieties (UPOV, 2015)
was used to characterize these genotypes. The results showed that G1 had broad leaflet, two pods/ node, strong
curved podand highest weight of 100 seeds. The angle between pod and the main axis in G2 was perpendicular.
Narrow leaflet and pod curvature was absent in G4. Flower ground color was light purple, strong curved pod in
G5. Strong intensity of stem anthocyanin coloration in G6, with beige ground flower color and with angles on
its dry seed shape. Misr1 recorded the shortest genotype. G8 identified with longest leaflet and was the highest
genotype. Each pod and seed of Roomy genotype had the maximum length and width with elongated flattened
seed shape. Giza 843 was ovate leaflet shape. Peter15 had two pods/node but ranked the short pods, lowest 100
seed weight short and narrow seed. The morphological variation of these genotypes was useful and can allow
breeders identify faba bean plants with desirable characteristics that can be used in breeding programs.

Keywords: Faba bean, genotypes identification, morphological identification, quantitative characters, qualitative

characters.

INTRODUCTION

Faba bean (Vicia faba L.) is one of the most
remarkable crops for its seed nutritional value and is
considered to be one of the main sources of protein in the
human diet (Crepona et al, 2010). It also has value as an export
crop for feed markets (Gong et al, 2011). The world cultivated
area for faba bean was 2.4 million hectares, which yielded a
total output of 4.5 million tons (FAOSTATE, 2017). The
cultivated area of Faba bean crop in Egypt reached about
198000 fed in 2006, with an average dry seed production 9.10
ardab per fed. (1 ardab =155 kg). This production covers 67%
from consumption (Agriculture Economics Bulletin of,
Ministry of Agriculture, Egypt, 2006).

Utilizing a selection of faba beans that have variations
in their morphological attributes such as flowering, number of
pods, number of seeds, and seed size may be useful in the
construction of selection indices for the improvement of faba
bean yields (EI-Hady et al, 1998). The number of pods / plant,
number of seeds/ pod, and number of branches / plant had been
recommended by Terzopoulosetet al (2003) as the most
relevant traits to be used for population classification of faba
bean. Yahia et al (2012) analyzed agro-morphological
diversity of southern Tunisia faba bean (vicia faba L.)
germplasm. They observed significant differences among
populations for the thirty five descriptors.

Many investigators had reported high variability among
faba bean genotypes and varieties for growth characters, yield
and its components (El-Hosary and Sedhom, 1990; Dawwam
and Abdel-Aal, 1991; Gomaa, 1996 and El-Hosary and
Mehasen, 1998). Morphological characters for identification of
some faba bean varieties using qualitative characters like pod,
seed coat and helium color. In addition, the quantitative
characters like number of flowers, plant height, leaflet length,
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leaflet width, number of branches/plant, number of seeds/pod and
pod characters are important descriptors for discrimination
among different faba bean genotypes which evaluated by Naguib
(2000) , Sozen and Karadavut (2016) and Asfaw et al (2018).
Using some morphological characters such as: plant
height, number of stems, number of nodes, anthocyanine
coloration, width of leaflet, length of flower, extent of
anthocyanin coloration, number of pods, length of pods, degree
of curvature of pod and 100-seed weight to identified and
characterized of 10 faba bean genotypes were studied by Behairy
(2007) and found morphological characters differences among
the studied genotypes. Significant phenotypic variation was
found among faba bean genotypes in number of pods/ node,
number of seeds/ pod and the weight of 100 seeds (Nasto et al,
2016). In Egypt, 37 faba bean genotypes from different areas
based on 11 morphological traits including plant height, stem
number of nodes, stem anthocyanin coloration, leaflet length and
leaflet width. Large variation existed among genotypes for all
traits (Arab et al, 2013). El-manzalawy et al (2013) studied
morphological identification of six faba bean genotypes by using
descriptor of the International Union for Protection of new
Varieties (UPOV) and showed that there were variations among
genotypes in plant height, anthocyanin coloration, number of
pods, pod length without beak and dry seed weight. Highly
significant differences in pod length, plant height, number of
seeds per plant and thousand seeds weight reported also by
Alghamdi (2007), Sharifi (2014) , Sharifi (2015) and Ammar et
al (2015). Consequently, such information would supply a great
deal of knowledge which in turn support quality control and
certification procedures thus, keep the purity of the superior faba
bean genotypes under multiplication and to avoid or minimize
genetic contamination under the different environmental
conditions. EI-Emam et al (2014) identified and discriminated
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ten faba bean genotypes using morphological characters. The
results revealed that some morphological characters such as pod
corner with stem, lines density of flag flower, pod color at
maturity, testa color, and pod shape were useful to identify some
genotypes from each other.

The purpose of the present study was to identify 12 faba
bean genotypes by using some morphological traits and classify
theses genotypes to assessment  furnish standard uniform and
definitive information of the characteristics of the genotypes.

MATERIALS AND METHODS

A field experiment was carried out during the winter
seasons of 2017/2018 and 2018/2019 at Sakha Agricultural
Research Station, ARC, Kafr EI-Shikh Governorate. The main
objective of this study was to identify 12 faba bean genotypes
by using some morphological traits. Seed of different
promising lines (from G1 to G8) and 2 varieties (Misrl and
Giza 843) were kindly obtained from Agricultural Research
Center, Legume Crop Research Institute, Sakha.While, Roomy
and Peterl15 seed were obtained from personal source. Studied
faba bean genotypes Pedigree of promising lines and names of
genotypes and their appreviations are shown in Tablel.
Table 1. Code and pedigree of promising lines and names

of genotypes.

Lines Pedigree Lines Pedigree
Gl Nubarialx Determinate G2  Giza 40xOhishima- Zaira
G3 Santamora G4 (Giza716 xAtona)xAtona
G5 Giza716xSakhal G6 Sakhalx Ohishima- Zaira
G7 Sakha 2x Atona G8 Sakhalx Sakha 2
Roomy Roomy Pet15 Peter 15

. . . Giza Giza 843 (561/2076/85x
Misrl Misr1(Giza3 x123A/45/76) 843 461/B45/53).

Several quantitative and qualitative traits have been
described and analyzed according to International Union for
Protection Of new Varieties (UPOV, 2015) including:
Quantitative characters:

Stipule length (cm), Stipule width (cm), Leaflet length
(cm), Leaflet width (cm), Plant height (cm), Stem thickness
(cm), Number of nodes, Number of pods/node, Pod length
(cm), Pod width (cm), Seed length (cm), Seed width (cm),
Number of seed/pod and 100 seeds weight.

Qualitative characters:

Stem: Intensity of anthocyanin coloration.

Leaflet: Position of maximum width, shape.

Flower: Extent of anthocynin coloration, ground color, wing
melanin spot, color of wing melanin spot.

Pod: degree of curvature at maturity, angle of pod with main axis.
Seed: Dry seed shape, color of testa.

A randomized complete block design (RCBD) with
three replications was used in this study. The area of each plot
was 10.5m? (1/400 fed.). Each plot consisted of 5 rows (3.5m
long and 3m width with 60 cm between rows and 20 cm
between hills). Soil perpetration, seeding, fertilization and other
agriculture practices were applied properly as recommended by
Egyptian agriculture ministry for faba bean cultivation.
Statistical analysis:

All obtained data were statistically analyzed according
to the technique of analysis of variance (ANOVA) for the
randomized complete block design (RCBD) as published by
Gomez and Gomez (1984) by using "MSTAT-C" computer
software package. Means of treatments were compared using
Duncan's multiple range tests (DMRT) at 5% level of
probability as described by Duncan (1955).

RESULTS AND DISCUSSION
Quantitative characters:

A faba bean phenotypic variation was found among
characterized genotypes for several traits. Results in Table 2
showed that the highest stipule length ranges from 2.28 to 2.09
cm which expressed by Misr1 in both seasons while, Roomy
surpassed others studied genotypes in the second season only
(2.07 cm). However, the shortest stipule expressed by Gland
G7which were 1.64 and 1.63 cm in the 1% season and 1.64 and
1.67cm in the 2™season. The maximum stipule width(0.967,
0.980 cm) was reported by Roomy in both seasons.

Also the results indicated that the differences among
studied genotypes had a significant effect on leaflet length, leaflet
width and plant height in both seasons (Table2). The longest
leaflet was obtained by G8 with (8.36 and 8.23cm) in the firstand
second seasons, respectively. The maximum leaflet width was
resulted from G1 in both seasons. Whereas, G4 and G7 gave the
minimum leaflet width in both seasons. Abd-El-Rahman and
Abd EI- Khalek (2013) found that studied faba bean genotypes
varied in leaflet length and its width and stem thickness.
Regarding the plant height G8 was the tallest one in both seasons
with corresponding data 79.00 and 76.83cm followed by G4
(76.26 and 75.03 cm). However, G5, G2, G1 and Giza 843 had
medium plant height. On the other hand, the shortest genotype in
both seasons produced with Misrl (38.80 and 37.90cm). These
results are in agreement with those stated by Asfaw et al (2018),
Naguib (2000), Sozen and Karadavut (2016).

Table 2. Means of stipule length, stipule width, leaflet length, leaflet width and plant height of identified faba bean

genotypes during 2017/2018 and 2018/2019 seasons.

Characters Stipule length (cm) Stipule width (cm) Leaflet length (cm) Leaflet width (cm) Plant height(cm)
Seasons 2017/ 2018/ 2017/ 2018/ 2017/ 2018/ 2017/ 2017/ 2018/ 2017/
Genotypes 2018 2019 2018 2019 2018 2019 2018 2018 2019 2018
Gl 164 f 163 f 0533 g 0593 h 716 bc 732 b 438 a 432 a 6023 e 599 d
G2 186 cd 191 bc 0617 f 0673 f 647 e 646 cde 336 c 316 cd 6176 d 6016 d
G3 182 de 184 cd 0680 de 0640 g 576 g 566 f 280 d 270 ef 5173 h 5260 h
G4 190 c¢d 186 «cd 0637 ef 0630 g 570 g 563 f 246 e 260 f 7626 b 7503 b
G5 193 ¢ 198 b 0657 ef 0680 f 676 d 673 ¢ 326 c 313 d 6346 c 6213 c
G6 173 ef 172 e 0853 b 0877 b 666 de 656 cd 366 b 323 cd 5966 ef 5796 f
G7 164 f 167 ef 0670 ef 0700 e 613 f 630 de 250 e 256 f 4673 i 4800 i
G8 191 cd 197 b 0737 ¢ 0780 c 836 a 823 a 28 d 28 e 7900 a 7683 a
Roomy 218 b 207 a 097 a 0980 a 733 b 740 b 330 ¢ 326 cd 5783 g 5676 ¢
Giza-843 170 f 172 e 0863 b 0870 b 706 ¢ 733 b 38 b 39 b 5936 f 5908 e
Peter 15 184 cd 183 d 0757 ¢ 0770 c 626 f 643 cde 316 c 333 c 4530 j 4560 |j
Misr-1 228 a 209 a 0730 cd 0727 d 590 g 616 e 326 c 320 cd 3880 k 3790 k
F. test * * * * * * * * *

Means followed by the same letter in the same column are not significantly differed according to DMRT at 5 % level of probability.
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Results in Table 3 showed significant differences
between studied genotypes in stem thickness, number of nodes
on the main axis, number of pods/node, pod length and pod width
over both seasons. G1 exhibited the thickest stem (0.860 and
0.870 cm) in the first and second seasons, respectively. While,
Muisr1 produced the lowest values (0.520 and 0.527 cm) in both
seasons. Also, the largest number of nodes on the main axis was
expressed by G8, while the lowest number of nodes expressed by

Peter15 in both seasons. Regarding the number of pods/node, the
maximum value (2pod/node) were reached by G1 and Peter15.
Conversely, the rest genotypes exhibited I1pod/node.
Accordingly, it appears rational to consider pods/node as
important indicator to differentiate between these faba bean
genotypes. The variation between faba bean genotypes in
pods/node may be due to the genetically variation of them.
Similar observation has been reported by Nasto et al (2016).

Table 3. Means of stem thickness, number of nodes, number of pods/node, pod length and pod width of identified faba
bean genotypes during 2017/2018 and 2018/2019 seasons.

Characters  Stem thickness (cm) Number of nodes ~ Number of pods/node Pod length (cm) Pod width (cm)

Seasons 2017/ 2018/ 2017/ 2018/ 2017/ 2018/ 2017/ 2018/ 2017/ 2018/
Genotypes 2018 2019 2018 2019 2018 2019 2018 2019 2018 2019
Gl 0860 a 0870 a 1550 d 1550 e 200 a 200 a 845 g 837 h 134 de 123 fg
G2 0700 d 0743 bc 1656 ¢ 1666 c 100 b 100 b 1081 d 1063 d 142 cd 143 ¢
G3 0670 e 0683 def 1663 c¢ 1630 d 100 b 100 b 1133 ¢ 1117 ¢ 156 b 15 b
G4 0620 f 0673 defg 1680 c 1616 d 100 b 100 b 941 f 944 f 129 e 126 fg
G5 0727 ¢ 0710 cde 1760 b 1713 b 100 b 100 b 837 g 88 g 110 f 108 hi
G6 0.713 cd 0657 efg 1536 d 1530 e 100 b 100 b 927 f 935 f 127 e 114 h
G7 0663 e 0653 efg 1426 e 1333 g 100 b 100 b 1193 b 1171 b 148 bc 135 de
G8 0780 b 0770 b 1846 a 1890 a 100 b 100 b 1029 e 1021 e 127 e 121 g
Roomy 0620 f 0630 fg 1153 g 1160 h 100 b 100 b 1545 a 1524 a 290 a 289 a
Giza-843 0610 f 0727 bed 1353 f 1363 f 100 b 100 b 850 g 851 h 134 de 130 ef
Peter 15 0623 f 0620 g 1036 h 1060 j 200 a 200 a 643 h 616 j 108 f 102 i
Misr-1 0520 g 0527 h 1136 g 1133 i 100 b 100 b 673 h 679 i 144 c¢d 138 «cd
F. test * * * * * * * * *

Means followed by the same letter in the same column are not significantly differed according to DMRT at 5 % level of probability.

Pod length and width values represented in Table 3
showed that Roomy gave the longest pod which was (15.45 and
15.24cm) in first and second seasons, respectively. Meanwhile,
the shortest pod was achived by Peter15 (6.43 and 6.16 cm) in
both seasons followed (above) by Misrl (6.73cm) in first
season only. Roomy recorded the maximum pod width in both
seasons (2.90 and 2.89 cm), while Peter 15 and G5 recorded the
narrowest pods. The large variability between studied
genotypes for pod length and its width is consistent with result
reported by Yahia et al (2012) and Sharifi (2015) and Ammar
etal (2015).

The maximum seed length and its width in both seasons
resulted from Roomy genotype (Table 4). The corresponding
datawere 2.33,2.26 cm in seed length and 1.65, 1.63cm in seed
width in the first and second seasons, respectively. Meanwhile,
the minimum seed length and its width was produced from

Peterl5 in both seasons, which were 1.30, 1.24cm in seed
length and 1.04, 1.01cm in seed width in first and second
seasons, respectively. Such conclusion is in conformity with the
findings of EI-Manzalawy and El-Marsafawy (2013).

The largest number of seed/pod was given by G7 (4.60)
in both seasons Table 4. Vice versa, Peter15 and Misr1 resulted
in the lowest number of seed/ pod in the first season without
significant differences between them. Meanwhile, Peterl5
ranked the lowest number of seed/pod in the second season.
Variation regarding thel00 seed weight was significant.
According to that trait, G1 followed by G6 and 8, with the best
performance in both seasons. G1 gave 118.5 and 118.2g in
both seasons. However, the lowest 100-seed weight were
achieved by Peter15 (69.7, 70.1gm) in both seasons. Similar
observations have also been reported by other investigators
(Sharifi, 2014; Nasto et al, 2016; Asfaw et al, 2018).

Table 4. Means of seed length, seed width, number of seeds/pod and 100-seed weight of identified faba bean genotypes

during 2017/2018 and 2018/2019 seasons.

Characters Seed length (cm) Seed width (cm) Number of seeds/pod 100-seed weight ()
Seasons 2017/ 2018/ 2017/ 2018/ 2017/ 2018/ 2017/ 2018/
Genotypes 2018 2019 2018 2019 2018 2019 2018 2019
Gl 18 b 181 d 139 b 140 b 430 b 410 b 1185 a 1182 a
G2 172 de 176 e 128 d 127 f 370 ¢ 376 cd 1089 d 1089 g
G3 190 b 186 b 137 bc 138 c 353 cd 350 f 1121 ¢ 1123 e
G4 18 b 184 ¢ 139 b 136 c 340 d 310 g 1114 ¢ 1116 f
G5 180 ¢ 171 f 128 d 126 fg 370 ¢ 373 cde 850 f 875 i
G6 188 b 181 d 13 bc 131 de 360 cd 35 ef 1173 ab 1170 b
G7 176 177 e 135 bc 132 d 460 a 460 a 897 e 84 h
G8 178 177 e 139 b 132 de 370 c 363 def 1158 b 1159 ¢
Roomy 2.33 a 2.26 a 165 a 163 a 3.80 c 386 ¢ 1151 b 1151 d
Giza-843 1.60 f 158 h 126 d 125 g 336 d 326 794 g 79.3 j
Peter 15 130 g 124 i 104 e 101 h 260 e 250 i 697 i 70.1 |
Misr-1 1.67 e 1.64 g 132 cd 130 e 2.63 e 286 h 736 h 744 Kk
F. test * * * * * * * *

Means followed by the same letter in the same column are not significantly differed according to DMRT at 5 % level of probability.

Qualitative characters:
Data of qualitative characters for the studied 12 faba
bean genotypes are presented in Table 5. It is clearly that faba

bean genotypes had differences in intensity of anthocyanin
coloration of stem in both seasons. The category strong was
obtained due to the G6 only. While, the genotypes G2 and G3
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were medium and the rest genotypes were absent. The
variation among faba bean genotypes was also reported by
Arab et al, (2013).

Referring to the leaves qualitative characters,
generally, the position of maximum width of leaflet was at
middle in all genotypes, while it was toward base in G7, Giza
843 and Peter15 (Table 5). G10 only had ovate leaflet shape,
whereas the elliptic shape was reported with G1, 2, 5, 6 and
Misrl. Moreover, G8 and Peterl5 was lanceolate shape.
Differences in extent of anthocyanin coloration of flower as a
result of changing varieties are shown in Table 5. Three classes

could be detected, the first class included G3, G5, roomy and
Misr1 with large anthocyanin extent, the second class included
G1, G2 and G7 which were medium and the last class included
G4, G6, G8, Giza843 and Pet15 which were small. Twelve
tested genotypes differed in flower ground color (Table 5). For
finer distinction, G6 and roomy were beige flowers, while G5
was light purple and the rest of flowers were white. Also, all
studied genotypes had melanin spot on its flower wing over
both seasons. In addition, this spots were black in all
genotypes. Accordingly, these two characters may be not
useful in identification between genotypes.

Table 5. Differences in qualitative characters of identified genotypes over both studied seasons. (res table)

Genotypes

Characters Gl G2 G3 G4 G5 G6 G7 G8 Roomy Giza843 Peterl5  Misrl
A: Stem

Icr:)tlir:;tizn of - anthocyanin Absent0 Med.5 Med.5 AbsentO AbsentO Strong7 Weak3 Weak3 Absent0 Absent0 Absent0 Weak3
B: Leaflet

" ] Atmiddle Atmiddle Atmiddle Atmiddle Atmiddle Atmiddle Tobase Atmiddle Atmiddle Tobase Tobase Atmiddle
Position of max width

2 2 2 2 2 2 3 2 2 3 3 2
- - Trullate  Trullate - - Trullate Trullate -
Leaflet shape Elllftlc Elliptic dighty  slighty Elllftlc Elliptic slightly Lanceolate slighty O\;ate Lanctleolate Ellftlc
elongated 2elongated 2 elongated 2 elongated 2
C: Flower
Extentofanthocyanincoloration Med.5  Med.5 Large7 Small3 Large7 Small3 Med.5 Small3 Large7 Small3 Small3 Large?
Flower ground color Whitel Whitel Whitel Whitel pllj‘:g:; t3 Beige2 Whitel Whitel Beige2 Whitel Whitel Whitel
Wing melanin spot Present9 Present9 Present9 Present9 Present9 Present9 Present9 Present9 Present9 Present9 Present9 Present9
Wing colorof melaninspot Black2  Black2  Black2 Black2 Black2 Black2 Black2 Black2 Black2 Black2 Black2  Black 2
D: Pods
Intensity of green color Med.5 Med.5 Light3 Med.5 Med5 Light3 Med.5 Med5 Med5 Med5 Med5 Med5
Color at maturity Black  Brown  Brown b?:vr:(m Black Black Black Black Black Black Black Black
Degresofcurvature  Stong4  Weak2  Weak 2 Abse”tlto Stong4 Weak2 Black2 Weak2 Med3  Med3  Med3  Weak2
Angleof podwith mainaxis  acutte prependicular obtuse  obtuse  obtuse  acutte obtuse  acute acutte acutte acutte acutte
E: Dry seed
With Elongated -
Dry seed shape Elongated Elongated Elongated Elongated Elongated angles Elongated Elongated flattend Elongated spherical Elongated
Color of testa Light beige brown beige brown brown Light beige Light brown Dark beige
brown brown brown brown

Black pigmentation of helium. ~ Black Black Black Black Black Black Black Black Black Black Black Black

Results illustrated in Table 5 confirmed that G1 and G5
had strong degree of pod curvature, while G4 was absent to
weak. On the other hand, G2, G3, G6, G8 and Misr1 were weak.
Whereas, G7, roomy, Giza 843 and petl5 were medium
curvature pod. Also, the angle of pod with main axis was
perpendicular in G2 and obtuse in  G3, G4, G5and G7
genotypes. On the other hand the rest genotypes were acute
angle between pod and the main axis. Similar results with Yahia
etal (2012).

Dry seed shape and color of testa for the studied
genotypes recorded in Table 5. They were different among
genotypes in the two seasons. All studied genotypes were
elongated shape except, G6 was with angles, Roomy was
elongated flattened and Peter15 was spherical. Testa color was
light brown in G1, G6, G7 and roomy. Yellow green color of
testa was in G2, G4 and G8. Meanwhile, it was medium brown
in G3 and G5.The same trend was obtained by Behairy (2007)
and Abd-EI-Rahman and Abd EI- Khalek (2013).

CONCLUSION

Results of this study indicated that G1 had broad
leaflet, two pods/ node, strong curved pod and the highest
weight of 100 seed. The angle between pod and the main axis

in G2 was perpendicular. G4 had narrow leaflet and its pod
curvature was absent. Flower ground color was light purple,
strong curved pod in G5. Strong intensity of stem anthocyanin
coloration in G6, with beige ground flower color and with
angles on its dry seed shape. Misrl recorded the shortest
genotype. G8 identified with longest leaflet and was the
highest genotype. Each pod and seed of Roomy genotype was
the maximum length and width with elongated flattened seed
shape. Giza 843 was ovate leaflet shape. Peterl5 had two
pods/node but ranked the short pod, lowest 100 seed weight
short and narrow seed. The morphological variation of these
genotypes was useful and can allow breeders identify faba
bean plants with desirable characteristics that can be used in
breeding programs.
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