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ABSTRACT

Two field trails were carried out at the farm of Mallawy
Research Station, Minia governorate during Y:Y:/Y«\Y and
Y« VY/Y«VY seasons. The study aimed to evaluate the performance
of three cultivars of faba bean i.e. Misr Y, Giza ¢Y% and Giza AtY
under three first irrigation dates being Y-, ¢+ and 1+ days from
sowing. Simple correlation and path analysis procedures were also
used to study the relationships between seed weight/plant and its
components in faba bean. The experimental design used split-plot
design with four replicates. The irrigation treatments were
assigned to the main plots, while the sub plots were devoted to the
tested cultivars. Results indicated that delaying the first irrigation
date up to %+ days after sowing significantly decreased all the
studied characters. When the plants irrigated after ¢+ days from
sowing, all the studied characters were significantly increased
giving their highest values. Giza A¢Y cultivar surpassed the other
two cultivars regarding most characters. Concerning to the
interaction between first irrigation date and faba bean cultivars,
results indicated that, Giza A¢Y cultivar under irrigation condition
of first irrigation (¢ + days after sowing ) recorded higher values of
number of branches (°.:Y), pods (YV.YY), seeds (£4.1) and seed
yield (Y¢.+ gm) per plant which reflected on seed yield (Ye.1¥
ardab) per feddan comparing with other interactions. Accordingly,
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we can recommend this treatment to faba bean growers in Middle
Egypt. There was a highly significant and positive correlation
between seed weight/plant and each of number of seeds, pods, and
number of branches/plant, plant height, and the weight of Y+
seeds. Path analysis revealed that number of seeds/plant had the
highest direct and indirect influence on seed weight/plant of faba
bean, followed by number of pods/plant indicating their
importance as selection criteria to improve crop productivity of
faba bean.

INTRODUCTION

Faba bean (Vicia faba L.) is one of the most important pulse
crop cultivated in Egypt. It is a basic source of high quality and
inexpensive protein for middle and low income people. Furthermore,
it is known as an atmospheric nitrogen fixer that enriches the soil with
nitrogen and organic matter (Pala et al, Y42V). Since, the available
water to reclaim more new lands is limited, so it is necessary to
increase productivity of unit area (vertical expansion) to fill the gape
between production and consumption by choosing the suitable cultural
practices such as irrigation regimes, high yielding ability varieties and
so on. Minguez et al (Y34Y), Abd Alla and Omran (Y. +Y), Ahmed et
al (Y++A) and Al Suhaibani (Y +9) reported that the shortage of water
is considered a determinant factor on faba bean vegetative growth as
well as seed formation. However, Ahmed et al (Y++A), El-bably and
Abo Mostafa (Y ++A) decided that plants under unfavorable condition
and low water supply, decrease photosynthesis, rate lower
translocation from source to thing and thus yield and its components
were decreased. Moreover, El-Shaboury (Y:+V) revealed that the
reduction in seed weight/plant and seed yield/feddan was related to the
harmful effect of water stress during early growth stage. Several
investigators such as Bastawisy et al (Y+«+1) and El-Galaly et al
(Y++A) found significant differences among tested genotypes of faba
bean for seed yield and most yield components.

Improvement of a complex and low heritable trait like yield
may be fast successful using indirect selection through other yield
components which showed strong association with yield and are more
heritable than yield itself. Therefore, finding out the components
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having the greatest effect on the yield and their relative contributions
to yield variability is major importance.

Breeding decisions that based only on correlation coefficient
may not always be effective since they provide only one-dimensional
information neglecting the complex interrelationships among plant
traits (kang, Y44¢).

Path analysis separates the direct effects from the indirect
effects through other traits by partitioning the simple correlation
coefficient. The previous two statistical procedures were applied by
many investigators in faba bean, such as Awadalla and Abdel Wahab
(Y4%¢), Ashmawy et al (Y44A), Salama et al (Y++A) and Tadele et al
(YY)

In Egypt, little efforts were done concerning the effect of water
limitation on growth and seed yield of faba bean and studying the
relationships between seed yield and its components under these
conditions.

Therefore, the objectives of this study aimed to investigate the
effect of three dates of first irrigation after sowing on yield and its
components of three faba bean cultivars, and to determine the
relationships between seed yield and its characters using simple
correlation coefficient and path analysis. The results may help in
planning appropriate selection program for improving faba bean crop.

MATERIAL AND METHODS

Two field experiments were conducted at the Agricultural
Research Station farm of Mallawy, Minia governorate, during the two
winter seasons of Y«)+/Y+V) and Y+«))/Y.\Y, The study aimed to
investigate the effect of the first irrigation dates on nodulation,
growth, seed yield and its components of three faba bean cultivars.
Also, to find out the relationships between seed yield and its related
characters using two statistical procedures i.e. simple correlation and
path analysis .

The treatments were arranged in a split-plot design with four
replications. The first irrigation application (Y+, ¢+ and "+ days from
sowing) were assigned to the main plots while the sub-plots contained
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the faba bean cultivars (Misr Y, Giza ¢Y4 and Giza A¢Y). Each sub-
plot consisted of A ridges of ¢ m long and +.im apart (plot area =
'4.Ym"). Sowing was done at the first week of November in both
seasons. All other cultural practices were applied as recommended.

Three plants from each plot were taken after Yo days from
sowing to determine the number and dry weight of nodules/plant.
Days to ©+ and 4.7 flowering and maturity, respectively were
recorded on the plot basis. At harvest, ten plants were randomly
selected from the inner ridges to estimate the following characters:
Plant height (cm), number of branches, pods and seeds/plant, )+ :-
seed weight (gm) and seed weight/plant (gm).  Seed vyield
(Ardab/Fadden) was determined from the yield data of the central area
(V.Y m") of the plot, then the data were transformed to the unit of
Ardab /Fadden.

Statistical procedures:
V-Analysis of VVariance:

Data of each season were subjected to analysis of variance.
Homomoginety test for error variance of the two seasons was
performed according to Levene test (¥47+). Then combined analysis
of variance over the two seasons was carried out as suggested
according to Snedecor and Cochran ()4A%). Significant differences
among treatment means were detected using least significant
difference test (LSD) at ©7 probability level.

Y- Correlation matrix:

The coefficients of correlation between all pairs of the studied
traits were computed as suggested by Snedecor and Cochran
(YaA9),
¥- Path analysis:

This methodology was primarily proposed by Wrights (Y4YY and
Y4Y'¢), that was rediscovered and used by Dewey and Lu (Y 924) in the
agricultural researches.

In agriculture, path analysis has been usually used by plant
breeders or agronomists to assist in identifying useful traits as
selection criteria to improve crop yield.

-vaye
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The method permits to separate the simple correlation coefficient
between the seed weight/plant (as a dependent variable) and all other
characters, except number and dry weight of nodules/plant (as
independent variables) into direct effect (path coefficient) and indirect
effects.

RESULTS AND DISCUSSION

The results exhibited homogeneity of error variance over the two
growing seasons for all studied characters that permits to apply
combined analysis. Accordingly, the mean values of nodulation, seed
yield and interrelated characters of faba bean as affected by first
irrigation date and cultivars, over both seasons, are presented in
Table Y.

Effect of the first irrigation date:

Results in Table ) indicate that nodulation, seed yield and its
related characters were markedly affected by the date of first
irrigation. The number and dry weight of nodules/plant significantly
decreased by 1Y (°.YZ) and ¢A.remg (1.°7%), respectively with
delaying the first irrigation application from Y. to ¢ days after
sowing. Further delay in the first irrigation up to 1+ days caused a
dramatic depression in the previous two traits by almost ©+7%. So, it is
clear that water deficit lead to reduced faba bean root system
especially lateral roots which reflected on number and dry weight of
nodules.

Regarding the earliness traits i.e. days 7 flowering and days
to 4+7 maturity it was noted that the irrigated plants after 1+ days
from sowing were the latest in flowering (°Y.1Y days) but the earliest
in maturity () ¢+.£Y days). This result is not surprise but it expected
because the plants haste to make maturity under the stress conditions.
No significant differences were found between the averages of days to
o .7 flowering and days to 4+7 maturity when the first irrigation was
applied after Y+ or ¢+ days of sowing. Similar results were obtained
by Ahmed et al (Y++A) and Al-Suhaibani (Y« +%) who indicated that
faba bean plants under water stress conditions try to escape from these
unfavorable conditions by ending their life few days earlier than those
under normal or high soil moisture content.
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Table Y: Means of nodulation, flowering and maturity as affected
by first irrigation date and faba bean cultivars and their
interaction (combined data over the two seasons

YoV /YNy and YoV V/Y YD),

Nodules Days to
Characters - - -
Treatments Number Dry weight ° /'. e /'.
(mg) flowering maturity

Frist Irrigation:
¥+ days (TY XFAY YYq 4. o ¥Y YEEAY
¢+ days (TY Y 141 Ao o ¥Y YEY oA
%+ days (T 00 v YUY oy 1Y Ve £Y

LSD at (° %) Y.y vyon RE AR
- Cultivars:
Misr (CY) ¥ 1y ooV V¢ 00 £ Y60 o
Giza ¢Y4 (CY) A Y T £0.0. YEY FY
Giza A¢Y (CY) Yoo AA °9¢ 4 oy ¥Y Yé. 0u

LSD at (® %) Y.V, Yvy.y VMo KX
- Interaction:
TYxC) Y11 Yo VYY oY YV o
TYxCY YYY Vo Yva 4 TR YEEFA
TYyxCY YYE oo VYY) o) YA YEY Y
TY X C) Y 4 AA 1yo vY Rk Yo ¥V
TYXCY Yol 0 ViY oo TRz YEY AA
TYxCY VYA YO 14y oY Yo IFARE
TY x C) ot AA TYE A4 ov Y YEY Y
TrYxCY £9 Vo FYAM £ AN Ye) Vo
T*xC" T YA Yoo ¢o o1 YA YYV.YA

LSD at (° %) NS YARY NS NS

CV % £ A4 NLEA 0.0, R

Results in Table Y exhibit that plant height was significantly
decreased by Y.YYcm (£.A%) and Y£.Y4 cm (YY.)%) with delaying the
first irrigation date from Y- to ¢+ and - days of sowing, respectively.
The depression in plant height may be attributed to the harmful effect
of inadequate water in the early stage of plant age on cell turgor which
in turn affects cell enlargement. These results are in harmony with the
findings obtained by Abd Alla and Omran (Y:-Y), Al-Suhaibani
(Y++3) who mentioned that plants under water stress are commonly
shorter than those given higher amount of water.
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Results in Table Y indicte that delaying the first irrigation to ¢ -
days from sowing significantly recorded the highest values of number
of branches (£.7+), pods (Y ©.AA) and seeds (£¢°.1)) per plant as well as
\+« seed weight (1A.YA gm). Whereas, the lowest values resulted with
delaying the first irrigation to 1+ days from planting. The present
findings may be returned to the negative effect of water deficit
especially at early growth stage on metabolic processes which
depressed the formation of dry matter as well as its translocation from
source to sink. These results are in parallel to Ahmed et al (Y« +A), EI-
Bably and Abo Mostafa (Y++A) who decided that the plants under
unfavorable conditions as well as low water supply led to decrease the
rate of photosynthesis, lower translocation from stem and leaves to
sink and thus yield and its related characters were effectively
decreased.

Similarly, seed weight/plant and seed yield per feddan were
significantly affected by the date of first irrigation, where they
recorded the highest values (Y+.4Y g and Y¢.+A ardab, respectively)
when the faba bean plants were irrigated after ¢+ days from sowing.
However, more delay in the first irrigation (1 days after sowing)
depressed both seed weight/plant and seed yield per feddan by ¢7 and
£17, respectively (Table Y). This reduction in both traits may be return
to the harmful effect of water stress during the early growth stage
which remained to affect the dry matter accumulation in the late stage
of plant age and it adversely effect or yield and its components. These
findings are in agreement with those reported by the EI-Sitshaboury
(Y++V), EI-Bably and Abo Mostafa (Y + +A) and Al-Suhaibani (Y« +9).

-Vie.
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Table Y: Means of faba bean seed yield and its components as
affected by first irrigation date and faba bean cultivars
and their interaction (combined date over the two
seasonsY«V+«/Y+VYand Y+ VV/YNY),

Plant Number of Veoo | Seed Seed
Characters height | Branches | Pods | Seeds | seed | yield yield
Treatments (cm) /plant | /plant | /plant | weight | (gm) | Ard./fid.
(gm) | /plant
Frist irrigation:
¥+ days (TY YEAOA £ YY¥4 | ¥ooo [ T84 | Y¥ o [ V)Y,
¢+ days (TY YEY £ £ T YO M | £ [ TAFA [ FeAY [ V£ WA
1+ days (T Y1£.Y4 Y AA Yeve [ Ya g1 [ 166y [ yAAY | var
LSD at (° %) £V Y AN Y KA RY] Y
- Cultivars:
Misr (CY) | VveAA Y A4 WS | FIAY [ TAA [ Yo xs [Ny X
Giza ¢Y8 (CY) | V¢ ¢ ¥ to Y187 | FYYY [ et | yyry | 4ge
Giza A¢Y (CY) | )&y R YW a. | g0 oA [ 1oAY [ YAy [y Ye
LSD at (° %) £y Yy AN ERD V.0A V.08 A
- Interaction:
TYxC) Yot YA £ an yYye | veaa [ age [ yers [y
TYXCY ARES yot M OE | ¥y .0 [ TEA | Yeg. | q 00
TYxCY yov 1y ££9 VPG | £00Y [ o Xe | YTYE [ VY. VA
TYXC) V1Y ¢ 04 Y047 | 07t [ VY..Y [ ¥y et [ vevo
TYxCY V¥ A YEEA | €400 [ 101y [ YYA [ VY Yo
TYxCY Yoy Yo oY WYY [ g4t [ Aoy [ ys . [venr
TY xC) YYY Y ¥4 YV Ve [ YA AE [ 1048 [ YAAT | ALY
TYxCY Y OAYA Y YO YA [ YANY [ vt [y | 1.
TrxCY VYV AA AR Yo A | Fegy [ vve [ Y40 [ AYe
LSD at (¢ %) V£V NS NS NS NS NS NS
CV % 8.t A TR 4,46 | 4. VA T EEAY VLAY

Effect of cultivars:

Results in Table Y showed significant differences among
tested cultivars for all studied characters. The results appeared that
Giza A¢Y had the highest number of bacterial nodules/plant () + +.AA),
while Giza ¢Y4 gave the heaviest weight of nodules/plant (11, +Y).
Plants of Giza ¢Y9 were the earliest cultivar in flowering (£°.° days),
while Giza A¢Y was the earliest in maturity with in only Y¢+.© days
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from planting to 4°7 maturity comparing to )¢e days for Misr )
which was the latest one in flowering and maturity.

Similar pattern of cultivars performance considering the two
traits i.e. plant height and number of branches/plant. The tallest plants
(Y€€.£Y cm) and the highest number of branches/plant (£.Y¢) were
recorded by Giza A¢Y followed by Misr Y (YYe.AA cm and Y.A9),
while Giza £Y4 recorded the lowest values for these traits (Y Y£.+ ¢ and
¥.¢9), respectively. Plant height and number of branches/plant are
important characters since they reflected on plant vigor, which may
lead to high yield. Also, the tested cultivars were arranged in the same
descending order concerning both number of pods and seeds/plant as
before Giza A¢Y (AY.27 and €+.+A), Misr ¥ (Y¥.Ye and Y1.AY) and
Giza ¢Y4 (V.37 and YY.VY), respectively. Regarding -+ seed
weight, Misr Y produced the heaviest weight of Y+ seed ("A.A+ Q)
comparing to Giza A¢Y (1e.AYg) and Giza £€Y4 (1 €.17Q).

The results indicated that Giza A¢Y gave the maximum seed
weight/plant and seed yield (ardab/fed) which were Y1.1Y gand YY.Ye
ardab/fed, followed by Misr Y (Ye.Y¢ and Y).Y)) and Giza €Y (Y).VY
and 94.¢¢), respectively. Similar results were reported by several
investigators such as Bastawisy et al (Y++71), El-Galaly et al (Y++A)
who found significant differences among tested genotypes for yield
and most yield components.

Interaction effect:

It is obvious to note from Tables () and Y) that the interaction
between first irrigation and cultivars was not significant for all studied
characters except dry weight nodules/plant

It is clear that, Giza £Y4 cultivar gave the highest values of dry
weight of nodules (YY1.14 and Y¢Y.ee mg) under both irrigation
conditions of first irrigation (Y+ and ¢+ days planting) than those other
interactions (Table V).

On the other hand, Giza A¢Y cultivar under the irrigation
condition of first irrigation (¢+ days after sowing ) recorded higher
values of number of branches (£.+Y), pods (YV.Y)), seeds (£9.71) and
seed yield (Y¢.+ gm) per plant which reflected on seed yield (Ye.1¥
ardab) per feddan comparing with other combinations (Table Y). This
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means that, this cultivar more adapted for middle Egypt and can be
recommended to faba bean growers in this region.

On the other hand, estimation of coefficient of variation (CV)
were located at the statistically for each character.

Y- Correlation matrix:

The matrix of simple correlation among seed weight/plant and
its related characters over the two seasons (n=VY) is presented in
Table Y. Results showed that the most important relationships to faba
bean breeder were those between seed weight/plant and each of
number of seeds/plant (r=+.A%2**) number of pods/plant(r=+.AYo**),
number of branches/plant (r=+.Y%+**) plant height (r=+.1¢¢**) and
Voo seed weight (r=+.£+A**) |t is evident that the selection for the
previous traits would improve the productivity of faba bean due to
their positive and highly significant associations with yield. On the
other hand characters of yield components appeared various trend of
associations among themselves. The relationships between each of
days to flowering and days to maturity and the most other characters
were found as non-significant relationship which indicat to the yield
performance was not influenced by the earliness traits.

Highly significant and positive correlation was obtained
between plant height and each of number of branches, pods and
seeds/plant and the weight of Y.+ seeds recording r= +.VY)**
r==+ 08&** r= AY** gnd r=+ £YV** respectively. Also, number of
branches/plant was highly significant positive correlated with each of
number of pods/plant (r=+.Y%+**), number of seeds/plant (r="+.Yo1*%)
and the weight of )+ seeds (r=+.2+V**). Obviously, seed producing
advantage of more branches resulted in giving more pods/plant. The
tall and more tillering plants have large leaf area that are capable of
greater photosynthetic activity lead directly to increase pods, seed
formation and yield.
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Table ¥: Correlation matrix of seed weight/plant and its related
characters (combined date over the two
seasonsY+«Y+/Y+VY and Y~H/Y~H‘)_

Characters DF DM PH NOB NOP NOS \S\./\./ SWP
DF \

DM XYY \

PH Y «.YYyo \

NOB COAE | YoTR | L VY YR )

NOP 4A VY | e oggRR | VRRR \

NOS T ]V YET | YRR [ vetRk | L Yk \

Yoo SW CYETE | YTk | ERVRR | Lo vRR | gV kR | gk )

SWP COEY [ R YOY | TR | L VTaRR | AYORR | AQokx | L ARK |

Abbreviations: NON: number of nodules, WON: dry weight of nodules, DF: days
to flowering, DM: days to maturity PH: plant height, NOB: number of
branches/plant, NOP: number of pods/plant, NOS: number of seeds/plant, )+ + SW:
Y «+ seed weight, SWP: seed weight/plant and SY: seed yield/feddan. * and **:
Significant at +.+° and .+ probability levels, respectively.

Highly significant positive correlation was observed between
number of pods/plant and number of seeds/plant with r value being
«.V+4** In the same view, the associations between the weight of
V++ seeds and each of number of pods/plant were positive and highly
significant being r= +.¢Y&** and . €3171**  respectively. These
findings are in agreement with those reported by Ashmawy et al
(Y44A), Salama et al (Y++A), Tadele et al (Y+))) and Yamani et al
(Y+Y).

In fact, the information from correlation coefficients between
seed weight and each of related characters could give initial idea about
what the important ones must be taken in consideration by breeders.
Selection decisions based only on correlation coefficient may not
always be effective because it measures the mutual association only
between a pair of traits neglecting the complicated interrelationships
among other traits (Kang, Y%%¢). However, such effectiveness could
be extended by partitioning the simple correlation coefficient into
direct and indirect effects using path analysis.

-vaa.
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¥- Path analysis:

The matrix of direct and joint effects of the studied characters
are shown in Table ¢. The maximum direct effects were observed for
number of seeds/plant (+.1Y)), followed by the number of pods/plant
(+.Y3Y). The high positive direct effects of the previous two traits in
addition to their highly significant positive coefficients of correlation
proved the indirect selection for seed yield through these two traits
would be effective to improve the productivity of faba bean yield. In
contrast, although significant correlation coefficients were recorded
between seed weight/ plant and each of plant height, number of
branches/plant and the weight of )+ seeds, their direct effects were
negligible. These results may be attributed to that path analysis
discarded the components of indirect effects form the correlation
coefficient.

Table ¢: The direct and joint effects of predictor characters on
seed weight/plant (combined date over the two
seasonsY+V+/Y«VYand Y+ VY/Y VY

Characters | e | pm | PH | NOB | NOP | NOS ;w Swp
DF e VA | Y S A R I A S .S RS ¥ ey
DM YA | et R & T T R B X S B R b CYYY
PH - U B T R T NN PO SV O S0 i B L R I ¥ 2 I ¥ 2
NOB eV | WY ] AT s et | e YAY | G EVY | D vo) | YR
NOP v A | e eed SRR S R L O N A R CEEY | o €Y | v AYoR®
NOS Y TR 2 T ST PR B B SV L Y AT IO A BTt
Voo SW e ey .0 AR 1 S U I T BUR & F I PSP IR T IS R

Abbreviations: NON: number of nodules, WON: dry weight of nodules, DF: days
to flowering, DM: days to maturity PH: plant height, NOB: number of
branches/plant, NOP: number of pods/plant, NOS: number of seeds/plant, )+ + SW:
\ + + seed weight, SWP: seed weight/plant and SY': seed yield/feddan.

The direct effects occupied the diagonal cells (bold and underline).

In accordance, the components of indirect effects were more
important than the direct effects considering the previous three traits.
The highest values of indirect effects, for all studied characters, were
recorded via each of number of pods/plant and seeds/plant. From the
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current results, it is concluded that among the studied traits, number of
pods/plant and seeds/plant had the greatest influence directly or
indirectly upon seed weight/plant in faba bean.

In fact, the path analysis gave same what different picture from
what the simple correlation did. For example, the simple correlation
coefficients between seed weight/plant and each of number of
branches/plant (+.V1+**) and the weight of )+ seeds (. +A**) was
positive and highly significant giving misleading impression that the
two traits had strong positive effects on seed weight/plant. The path
analysis, however, exposed that number of branches/plant and the
weight of Y++ seeds had negative and null direct effects on seed
weight/plant recording (-+.+%° and -+.)+)), respectively. Therefore,
the path analysis provides a true picture of the interrelationships
among different traits (Bhatt, Y4VY). The current results are in
harmony with those obtained by Awadalla and Abdel Wahab (Y34¢),
Ashmawy et al (Y 442A), Salama (Y++A) and Yamani etal (Y+'Y).

The coefficient of determination (CD) and relative importance
(RI %) for the yield components of faba been are listed in Table °.
The results revealed that the greatest parts of seed weight/plant
variation were explained by the direct effect for number of seeds/plant
(YVv.eV7), followed by number of pods/plant ():.°AZ). The
considerable contribution of the two traits on faba bean yield proves
that they may be used as selection criteria in faba bean breeding
program. However, the other characters recorded small or negligible
direct effects upon seed yield.

Regarding the relative importance of joint effects components,
considerable parts of indirect effects were obtained by plant height on
seed weight/plant through its association with each of number of
pods/plant (¥.¥A%) and number of seeds/plant (1.YY%).
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Table (¢): The coefficient of determination (CD) and relative
importance (RI %) for yield components in faba bean
over the two seasons.

Characters CD R1 %
Direct effect
Days to flowering Xy) (R LEVY
Days to maturity (Xv) .Y YA
Plant height (Xv) VY V¢
Number of branches/plant (X) st CARA
Number of pods/plant (Xe) ey Vo0
Number of seeds/plant (X4) YA Yv.o
Ve« seed weight (Xv) e ¥
Total (direct) oA Y
Indirect effect
Xy A VYo
Xy o A
Xy Via Xi - ‘.'oﬂ
Xe O CEVY
X1 O ~_£~‘1
Xy St Ly
Xy O AN
X SvenY Yy
Xy via Xe ey CEVY
X .4 ALY
Xy Sy CAVA
X e Vet
Xy via Xe RER) YYAE
Xa A 1.Y14
Xy ) Ve
Xa _._.Vﬂ Y_*V~
X. via Xs -0y £YAY
Xy R « £OA
- Xa < Yo. e
X, via Xy Loy Yr.q
X+ via Xy -ve0d £.04Y
Total (indirect) e 03,41
Total (direct + indirect) AAY Y0t
Residuals A V.EY
TOTAL V.o Yoo

The bold and underline cells indicate to the highest values of direct and indirect components.

-Vvy-




The relative importance of some characters toward seed yield

Also, there were effective indirect effects of number of
branches/plant via each of number of pods/plant (Y.1V%) and number
of seeds/plant (£.YAZ). The highest value of the indirect effects was
recorded by number of pods/plant via number of seeds/plant (Y¢.)47%)
,while its joint effect through the weight of Y+ seeds was Y.Y\Z,
Moreover, the number of seeds/plant indirectly affected seed
weight/plant through its association with -+ seed weight recording
(¢.+97).Totally, the studied characters accounted for 4Y.c¢7 of seed
weight/plant variability. The residual content (V.¢77%) mug is returned
to unknown factors (condom error) and/or some other traits that were
not included in the present study. These results are in accordance with
results obtained by Tadele etal (Y+Y)) and yamani etal (Y+)Y).

Finally, it could be concluded from the current investigation
that among the studied characters, the numbers of pods and
seeds/plant are the main yield components in faba bean indicating
their importance as selection criteria to obtain a considerable gain of
selection for seed yield. But the number of pods/plant is more interest
for plant breeder due to its relatively easy to visually selected in the
field plus it is more heritable than seed yield (Kambal, Y319).
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