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ABSTRACT

This investigation was carried out at the experimental farm
of the faculty of Agriculture, Assiut University, in the two
successive growing seasons of Ye««V/Y«rA and Y. A/Ye0d
respectively. The purpose of this investigation was to study the
performance of five breeding lines of faba bean produced in
general research program of Prof. Dr. Esmat A. Waly and Prof.
Dr. Sayed A. Abdel-Aal (Dept. of Horticulture, Faculty of
Agriculture, Assiut University).

A randomized complete block design with five replicates was
used, each breeding line of faba bean was planted in ¢ plots of the
lines. Each experimental plot consisted of ¢ rows, ¥.¢ m long and
1+ cm wide. Seeds of each line were planted in hills at ¥+ cm apart.
Data revealed that line Romy A+ gave the highest number of
tillers/plant with highest green pod length (cm), green pod width
(cm) and the highest value of green pod weight (g) in both seasons.
Assiut Y Ye had the highest number of dry pods/plant and total dry
seed yield (4ton/fed.)

INTRODUCTION
Faba bean (Vicia faba, L.) is important for human diet, which
provides consumers with cheap and high quality protein. In Egypt
during the past several years, faba bean cultivation showed
considerable decrease in both area and production. During Y-+ £, its
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area was YoYoeoA fedden, it reached Y)eAeA fedden in Y.V
(Y £.9%]ess). The total production was YYYYYe\ ardab and decreased
to Y4€14Y¢ ardab* in the same respective years ():.¢%). Besides,
YYey. fed. were grown for green consumption (fool akhdar). Large
seeded (major) cultivars are grown to very limited extent.

In Egypt, the major problem of faba bean crop is its low and
unstable yield from season to season and from farm to farm, This
problem may be due to the number of cultivated cultivars of faba bean
is very limited and characterized with its low potential yield. The
objective of this study was to investigate the performance of some
faba bean genotypes under Assiut conditions.

* Ardab= V. Kg.

MATERIAL AND METHODS

The present investigation was carried out on a clay soil at the
Experimental Farm of the Agriculture College, Assiut University,
Assiut Governorate, Egypt during two successive seasons, Y« «V/Y+ <A
and Y+ +A/Y+ 9, Seeds were sown on October Y¥™ and Y™ for the )™
and Y™ year, respectively, to study the performance of five faba bean
breeding lines namely:
V- (Assiut Y+ £/Y)
£~ (Romy A+)

Y- (Assiut Ae/YY)
°- (Romy ¥)

Y- (Assiut Y Y°)

Table Y: General characteristics of five faba bean breeding lines
which used in this investigation

Time to Plant No. of Green pod
Lines ! height | tillers/p P Seed (size)
flowering length (cm)
(cm) lant

Assiut Y+ £ /Y Late Medium | Small Medium Small (minor)
Assiut Ae/ry Medium | Medium Small Medium Small (minor)
Assiut VY@ Medium | Medium M?g'u Medium Small (minor)
Romy A Medium Short Large Long Large (major)
Romy ¥ Medium Short Large Long Large(major)
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A randomized complete block design with five replicates was
used, each represented by ¢ plots of the lines. Each experimental plot
consisted of five rows, Y. m long and %+ cm wide. All plots were
planted by hand with two seeds/hill along both southern and northern
side of each ridges. Hills were spaced Y+« cm apart. The normal
cultural practices of cultivation, irrigation, fertilization, weed and pest
control of faba bean were followed as recommended for the region.
Harvesting was done manually on April o™ and YY" in the two
growing seasons, respectively.

Experimental procedures:
Data were collected for the following characters:
Vegetative growth parameters:
e Time to flowering, recorded as number of days from planting date
to flowering i.e., when ¢+ 7 of the plants were in the bloom stage.
e Plant height (cm) was measured from the soil surface to the
terminal pod at harvest.
Number of tillers/plant, counted also at harvest.
Green pod length (cm) at the time of green harvest.
Green pod width (cm) at the time of green harvest.
Weight of green pods/plant (g), as average weight of pods from
random Y+ plants at the time of green harvest.
Dry yield and its components.
e Number of dry pods/plant, as total harvested pods/plant.
e Number of dry seeds/pod, as average number of seeds from Y-
pods at dry harvest stage.
e V. .—dry seed weight (g) at dry harvest stage, as average of V-
seeds weight from ) + plants taken randomly at dry harvest stage
e Weight of dry seeds/plant (g), as average weight of seeds taken
randomly from Y+ plants at dry harvest stage.
e Total dry seed yield (ton/fed.)
Quality characteristics:
e Percentage of hulls weight (g), obtained by the following formula:

Coats of ) + dry seeds weight X Voo
Weight of whole seeds
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where, the seeds are naturally dried and used from three replicates
for each plant.

e Hard seed percentage, after Y ¢ hour, Random triplicate samples of
1+ seeds, each weighted and soaked in tap water for Y ¢ hours, after
which, the hard seed (non-hydrated) were separated, counted and
calculated as percentage:

Number of non-hydrated seeds
Number of total seeds

Hard seed % = X Ve

e The hydration coefficient (H.C.), the soaked seed were weighted
after Y¢; the hydration coefficient was calculated as following
formula:

Weight of soaked seeds
Initial weight of seeds

Hydration Coefficient =

e Protein percentage was determined in dry seeds by micro-khjeldahl
method according to A.O.A.C (Y44 +) directly after harvesting.
e Total Soluble Solids (T.S.S) measured in green seeds by hand
refractometer.
Statistical analysis:
All data were subjected to statistical analysis using F test and
means were compared using Duncan’s test.

RESULTS

Time to flowering

Number of days to flowering was markedly affected by breeding
lines (Table Y). The breeding lines of faba bean showed significant
differences in number of days to flowering, in both seasons. Among
the various lines, Assiut ‘Yo showed the only significant differences
as compared with the other lines, in both seasons. In the first season,
time to flowering of the breeding lines ranged from ¢A ¢ days for
Assiut YYe to eo.A days for Assiut Y+ £/Y. In the second season, time
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to flowering of the breeding lines ranged from ¢¢.A days to Romy Y to
°1.¢ days for Assiut Y+ £/Y line Assiut )+ ¢/Y was the latest in both
seasons (°°.A days, 1.t days, respectively).These results were in
agreement with the general characteristics of the studied breeding
lines.

Plant height (cm)

Plant height was significantly affected by faba bean breeding
lines and ranged from YY).e (cm) for Romy ¥ to Y¥4.% (cm) for Assiut
Ae/YY in the first season (Table Y), while, in the second season the
breeding lines ranged from YYe.Y+ (cm) for Romy Y to YYV.++ (cm)
for Assiut Ae/YY. Line Assiut Ae/YY was the tallest line in both
seasons (YY4.9 cm, YYV..+ cm, respectively). However, insignificant
differences between the mean plant height of line Assiut A¢/YY and
Assiut YYe in both seasons. In the second season, line Assiut V-« £/Y
showed insignificant differences for this parameter as compared with
lines Assiut Ae/YY and Assiut Y Y@, On the other hand line Romy ¥ was
the shortest line in both seasons (YY).e+ cm, ‘)oY« cm,
respectively).

Number of tillers/plant

The variations in number of tillers/plant between the breeding
lines were significant in both seasons (Table Y).

Table Y: Time to flowering, plant height (cm) and no. of
tillers/plant of Vicia faba, L. as affected by five
breeding lines during Y:+V/Y«+A and Y:+A/Y..4

seasons.
Time to Plant height No. of
Breeding flowering (cm) tillers/plant
|ines Y~~V/ Y~~/\/ Y~~V/ Y~~/\/ Y~~V/ Y~~/\/
Y"A Y"q Y"A Y"q *"A Y"q
Ast. )+ £/Y oo A o, ¢ REARN LD oA Y AA
Ast.Ae/rV £4.Y €4, 1P A | APV Ay Y. 0N,
Ast.\Ye £AE £A T EER XA LA LR
Romy A+ £A N €11 YR | YYY LA .61 €YML
Romy ¥ £A 1 £0 A I €Y rr
LSD )¢ VLAY oY Y.va oYY L EY
(.+2)
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Among the various lines, Romy A+ showed the most highest
values for this character i.e.; ¢.¢1 and £.YA in the first and second
seasons, respectively, followed by Romy Y in both seasons. Line
Assiut Y+ £/Y recorded the lowest value of tillers i.e.; Y. in the first
season. However, line Assiut Ae/YY the lowest value in the second
season, but with insignificant difference as compared with line Assiut
\RE7Al
Green pod length (cm)

Data presented in Table (¥) showed that green pod length was
significantly affected by breeding lines in both seasons. The pod
length of line Romy A+ was significantly the longest and followed by
line Romy Y with insignificant differences between their mean values
of this parameter, in both seasons. Assiut )+ ¢/Y recorded the lowest
value for pod length, in both season.

Green pod width (cm)

Results revealed that green pod width was significantly different
among faba bean breeding lines (Table ¥). Romy A. recorded the
highest value ().YYland ).V1¢ cm) followed by Romy ¥ ().V+1 and
V.YAY cm) with insignificant differences in the second season. In the
other hand, Assiut Y. ¢/Y showed the lowest values i.e.,).Y1A and
V.£Y+ in both seasons respectively.

Weight of green pods/plant (g)

Faba bean breeding lines were differed significantly for this trait
in both seasons (Table ¥) and ranged from YVYY.7eA g to YYY.Y{A g
and from Y3AYYig to YAY.€¥.g in Y«+V/YeoA and Yoo A/Y.8
seasons, respectively. In the first season, Romy A+ (YYY.Y£Ag) had the
highest weight in all faba bean breeding lines under study followed by
Romy ¥ (Y)..oV¢ g), while line Assiut )+ £/Y gave the lowest weight
of green pod (YVYY¥.1eA g). In the second season, line Romy A
recorded the highest value of green pods weight (Y1Y.£Y+ gm). The
lines Romy ¥ (Yo£.YVA @), Assiut Y Yo (YYV.2AA g) and Assiut Ae/YY
(YY2.2YA g) were intermediate, while line Assiut Y:£/Y gave the
lowest weight of green pods (Y 4A.YY £ g).
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Table ¥: Green pod length (cm), green pod width (cm) and weight
of green pods/ plant (g) of Vicia faba, L. as affected by
five breeding lines during Y++V/Y+«+A and Y+ «A/Y+18

seasons.

Green pod Green pod width | Weight of green

Breeding length(cm) (cm) pod/ plant (g)
lines Y] Ty YoV Ty Y Yoo A

A 9 A L 9 9
AT EXYXE

Ast.) « £/Y AR A YA (RAY) V.EV N .
1av.ra | Yye 4y

Ast.Ae/rV AYER AYY y.6v4 Y00 ; \
Y4, Y. [ YYYV.eA

Ast.\ Yo INAY’ AYYY REE] V.64 N N
YYY.YE | YAy ¢y

Romy A+ 4,4AA a.ven (AR (NAY N .
Yy.ov | Yot vy

Romy * WY a.0AY 1.V VVAY . :

¢ A
LSD(..~D) Yo YA v oY A AV YA Y

pods/plant

Data in (Table ¢) revealed clearly that there were significant
differences between faba bean breeding lines in number of dry
pods/plant in both growing seasons. Line Assiut YYe produced the
highest number of dry pods/plant (¥).)Y and Y1..Y pods) followed by
Assiut Ae/YY ic; (YY.YA and Y).V:.pods), in the first and second
seasons, respectively. Line Assiut )+ ¢/Y produced the lowest number
of dry pods/plant (Y©.Y¢ pods) in the first season. In the second
season, line Assiut Y:¢/Y showed an intermediate effect on this
character and Romy Y showed to be the last in the second season.
Number of dry seeds/pod

The behavior of this character was differed significantly among
faba bean breeding lines, in the two seasons, (Table ¢). Romy Y gave
the highest value (¥.¢+% and Y.YAY seeds) followed by Romy A+ with
insignificantly different between their mean values in both seasons.
Assiut )+ £/Y gave the lowest value i.e., ¥.+2% and Y.+ V1 which was

-¢¢4.
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not significantly different from Assiut A¢/YY and Assiut ‘Y@ in the
second season.
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Table ¢: Number of dry pods /plant, No. of dry seeds/pod and
V+«-dry seed weight (g) of Vicia faba, L. as affected by
five breeding lines during Y+«V/Y++A and Y+«+A/Y. 1

seasons.
. No. of dry No. of dry \++-dry seed
Brﬁtra](éllsng pods /plant seeds/pod weight (g)

YooV /e A Yo oA/ e Q| YooV oA Y e A/e Y e VoA Y oA/
Ass. Y+ £/Y Yo V¢ YV.vy. Y..o1 Y. V1 TAYYS | e VAL
ASS.AS/YY YVAA Yy Voo Y. 4. YAYA 10V e | Y, YEA
Ass.\Ye Yy VY LR YER IO Y.Yy. r.ryva Ve Yoo | 10,4A0
Romy/\~ YY.UA Yo ¢ ryY.y r.Y. Vo0 6| 4 V0
Romy?' YAV E YY¥. oue Y. 60 YYAY [YYe oYY | Q0 VY.
LSD (... a) v.4) Y. oA AR A t\¢ £

\+ «-dry seed weight (g)

The variations in the values of )+ + dry seeds weight as shown by
the breeding lines are significantly confirmed the genetic variation
among them (Table ¢). Romy Y recorded the highest values (M +.oYY
and 4o.YV g) followed by Romy A+ (V+2.£€Y+ and 9£€.YA g). Assiut
Y+ ¢/Y recorded the lowest values (1A.YYe and 1. .YAE g). However,
insignificant different were obtained from Assiut Y+ ¢/Y as compared
by Assiut A¢/YY in both seasons
Weight of dry seeds/plant (g)

The five breeding lines of faba bean (Table ¢) showed significant
differences in weight of dry seeds/plant which ranged from YV.1Y gm
to ©Y.)YA g and from £¢£.e7¢ g to ©¢.¥Y1e g in the two seasons,
respectively. Assiut VY@ produced highest value of dry seed yield per
plant in both seasons (°Y.)YA g and ¢¢.¥1e g, respectively), while
Assiut Y+ £/Y produced the lowest value in the first season (YV.)1Y
gm) and line Romy Y produced the lowest value in the second season
(¢£.27¢ g). The other lines were in between.

Total dry seed yield (ton/fed.)

The five breeding lines of faba bean showed (Table @) significant
differences in total dry seed yield in both seasons which ranged from
<YYo to V.£2) ton/fed. and from +.Y3£¢ to Y.217 ton/fed. in the two

Y- A
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seasons, respectively. In the first season, the highest yield was
obtained from Assiut YYe ().¢2) ton/fed.) followed by Assiut Ae/YY
(V.YeY ton/fed., Romy A+ (+.4YA ton/fed.), Romy ¥ (+.74) ton/fed.),
while Assiut Y-+ ¢/Y gave the lowest yield (+.YVe ton/fed.). In the
second season, the highest yield obtained from Assiut YYe ().e11
ton/fed.) followed by Assiut Ae/YV().Y¢Y ton/fed.) which was not
significant different from Assiut Y+ ¢/Y ().Y+4 ton/fed.). Romy Y gave
the lowest yield (+.V4¢ ton/fed.), which was not significantly different
from Romy A+ (+.327 ton/fed.).

Table ¢: Dry seed weight/plant (g), total dry seed yield (ton/fed.),
% hull weight and hard seed (Y ¢ hour) of Vicia faba, L.
as affected by five breeding lines during Y+ +V/Y+«+A and
Y+ «A/Y+ 04 seasons.

. Total dry
Weight of dr .
g y seed Hull weight Hard seed %
seeds/plant : 0
@ yield (%) (Y¢ hour)
Breeding g (ton/fed.)
lines
i ~ ~ ~ i ~ ~ ~
> < > < > < > <
. < . o . < . o . < . o . < . o
> > > > > > > >
Ast. )+ ¢/ 0.6t
rv.auy I 200 W N o X AR AR R4 \Y.AVA 2_~~/\(\‘)

Y (*+)
Ast.Ae/Y ¥t
£0.0VA | £V FNY |V Yoy [y Yey VY AVA [ VY VAL YAA (V)

v (%)

o AN¢

ASEAYO | v avA | errte | hgey | N etn | VEXVE [ Ve AL £ A (YY) ('n)

r.vey

Romy A« | ¢3.0Yy | £9.¥VA | CaVA | 207 | 1YY (1Y ¥eA v.Yve (1) ()

Y.ves

Romy ¥ Y rey | g¢6.0%¢ | o M4y [ 4 vag LA ERRIA! VYA (Y) (‘\ )
LSD

(. .a) YN Y.rY Y Y Y Ry y.00 Y.£4

Percentage of hull weight (g)

It is clear; hull weight percentage character (Table ©)
significantly differed with different lines, in both seasons. In the first
and second season, the dry seeds of Assiut 'Ye had the highest hulls
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percentage, followed by Assiut Y« ¢/Y and Assiut Ae/YY in the two
seasons respectively. Of all tested lines, Romy A+ had the lowest hulls
percentage.

Hard seed percentage (after Y ¢ hours)

Results showed that hard seed percentage was significantly
affected by faba bean breeding lines in both seasons (Table ©). Romy
¥ had the lowest hard seed percentage (¥.+7 and ) .7, respectively)
which was significantly different from Romy A+ (.7 and V¢.+7,
respectively). Assiut ) Yo had the highest hard seed percentage (1 1.+%
and Y.+ 7%, respectively). The other lines were in an intermediate
The hydration coefficient after Y ¢ hours

Hydration coefficient was significantly affected by faba bean
breeding lines. It ranged from YY1 Y3Y to Y4 YY) and from Y£) Y4
to YAY.AYY in the two seasons respectively. Results in all seasons
revealed that dry seeds of line Romy Y showed a tendency towards
better soaking than other lines (Y3).YYY and YAY.AYY  respectively),
followed by line Assiut Ae/YY (Y3« V€Y and YA £€7) | respectively).
Of all tested lines, Assiut YYe had the lowest hydration coefficient
(YY1 aY and Y€).Y €4, respectively) in both seasons. The other lines
were in between.

Percentage protein in dry seeds:

Results indicated that faba bean breeding lines were differed
significantly in protein percentage in dry seeds in the two seasons.
Line Assiut )+ £/Y recorded the highest value of protein percentage
i.e,YA.etand Y. V1 followed by Assiut Ae/YY je., Y3.YT and YA YY
with insignificant differences in the first season. Line Assiut ) Y© gave
the lowest value of protein content percentage i.e, Y¢.4¢and YY.1¥in
the both seasons respectively.

Total soluble solids in green seeds (T.S.S.)

Data on total soluble solids in green seeds (T.S.S.) are presented
in Table (°). It showed that there were insignificant differences
between faba bean breeding lines in T.S.S. of green seeds during the
two seasons.

_govy.
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Table ¢: Hydration coefficient (Y ¢ hour), protein (%) and T.S.S.
(%) of Vicia faba, L. as affected by five breeding lines
during Y« V/Y+«Aand Y+ +A/Y+ 4 seasons.

Hydration
Breeding coefficient (¥ ¢ Protein (%) T.S.S. (%)
lines hour)
“n~v .
/\/ \‘../\/.ﬂ "~~V/~/\ Y~~/\/~ﬂ Y~~V/~/\ "~~/\/~%
AsS. Y+ £/Y YAV AY . | YEo Ve | YA ot AT A Ve
AsS.Ao/¥Y YA LNEY | VAN £ Ya.r1 YA XY \V.04 YARY
Ass.V Yo YVRNAY | VeV YEQ | Ye q¢ Yyay YANY YA
Romy A+ YAAAOA | Y14 Voo | Yo on YV.4A VY Y 1.0A
Romyr EEEK YAY AYY Yo vi Yers \V.Ye \v. e
LSD (+.*°) Vo 4¢ va.A0 40 VAE RR Y. oA

DISCUSSION

The growth and vyield studies reported in this thesis were
concerning with the performance of five breeding lines, among them
two lines with major seed size. The used breeding lines of faba bean
show significant variation of interest to the plant breeding breeder, the
grower and consumers. Obtained results showed significantly
differences among tested faba bean lines in most of the studied
characters. Omar et al. (Y3%A), Haridy (Y++)), Abdel-Rahim et al.
(Y++Y), Alghamdi and Ali (Y-+¢£), Haridy (Y++°) and Abd Elrahman
(Y++3) From our point of view, the total yield and its related
components is very important to know the performance of these lines.
For total dry seed yield in tons/fed, Assiut ) Y was significantly better
than all other lines, while Assiut )+ ¢/Y and Romy ¥ gave the lowest
yield in both seasons, respectively. In addition, Assiut YYe was
significantly better than all other lines in number of dry pods per plant
and dry seed weight/plant.

Quality characteristics are very important to the Egyptian
consumers. Therefore, the study comprised five characters i.e. hull
weight percentage, hard seed percentage, hydration coefficient, protein
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content, and total soluble solid. It can be seen from the results that two
of the breeding lines i.e. Romy A+ and Romy Y have low hard seed
which is very important to the Egyptian consumers. Assiut YYe and
Assiut Ae/YYwere the highest in T.S.S. (as an average of two seasons);
same results were obtained by Abd Elrahman (Y:+9) Also, two
breeding lines i.e. Assiut Ae/YY and Assiut )+ £/Y were high in protein
content percentage which is very important to the consumers(Singh
and Awasthi, Y+ V)

It is very important to mention that, the obtained low values for
the coefficient of variability emphasize the relative stability of these
variety characteristics.
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