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ABSTRACT

A field experiment was conducted during 2002/03 and 2003/04 growing seasons at
Nubaria Research Station to' evaluate some faba bean genetic segrigants for ro-~tance to
chocolate spot disease as well as seed yield along with some important yield attributing traits. The
same genetic segrigants were sown under artificial infection at Giza Research Station. Data
revealed that highly significant differences were detected among tested genetic segrigants for
most characlers in each seasons and combined data, which indicate wide genetic variability. All
tested genetic segrigants were significantly less disease infected comparing with the susceptible
check variety (Giza 40) under both natural and artificial conditions. This level of resistance is
mainly due to different genetic factors accumulated from parental genetic segrigants which the
hybrict population derived from the four genefic segrigants; X-1427, Nubaria 1, X-1618 and X-1554
which were the most promising genetic segrigants for yield and its components. The magnitude of
genatypic variance was greater than that of environmental variance for all studied traits. High
estimates of phenolypic and genotypic variances were chserved for plart height, seed
weight/plant, 100-seed weight and number of seeds/plant. In addition, high estimates of heritability
were delected for 100-seed weight (99.7 g} followed by number of pods (99.5 g) and
branches/plant (98.7 %). However, disease reaction exhibited the moderate magnitude of
heritability (68.18 %). Disease incidence was insignificant or significant negative comrelated with all
studied traits, indicating that estimates seed yield and other components depending on leve! of
disease infection. It could be concluded that stability of resistance against chocolate spot disease
over seasons cowd be clearly indicate the essentially to diversity genetic sources and
accumulations of desirable genes. So that, the resistance genetic segrigants, with more emphasis
on genelic diversity within a cycle of selection and hybridization is more effective for faba bean
irnprovement in Egypt.

INTRODUCTION

Faba bean (Vicia faba,l.) is the major Ieguma crop among pulses in
Egypt, due to its high nutritive value in both energy and protein content, and its
use as a break crop in intensive cereal systems. The average cultivated area
devoted to faba bean represented 302,260 feddans with an average seed yield
of 8.5 ardabs/feddan during the last five seasons 1999/2003/04. About 85 % of
the total area is located in North Delta and a new reclaimed lands at Nubaria
region where chocolate spot (Botrytis fabae) and rust (Uromyces fabae)
diseases prevailed and severely attacked the crop with an average 39.7 % yield
losses, particularly during wet seasons (Mohamed, 1982). Solh et a/ (1992)
reported that both diseases (chocolate spot and rust) mentioned above reduced
faba bean production in Delta by 50 % when a virulent pathogen and a
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susceptible host are brought together in an environment that favor disease
development. During the last two decades, significant progress has been made
in identification genetic resistance sources and developing high yield varieties
with improved level of resistance to both diseases. Disease management is
based mainly on partial protection. However, deveiopment of resistant cultivars
is the best practical, most efficient and economical method of fighting the
pathogen. Elliot and Whittington (1979) demonstrated a high degree additive
genetic control the resistance of chocolate spot disease. Mohamed (1982)
tested the resistance level of several segregating generations, introductions and
cultivars under field conditions at Sakha and Nubaria Research Stations. Some
of tested entries showed high level of resistance to chocolate spot. Khalil et al.
(1986) and El-Hady (1988) indicated that the presence of dominant genes for
resistance to chocolate spot in some faba bean crosses and the additive gene
effects were stable over a range of years and narrow sense heritability
estimates ranged from 69 to 95 %. Khalil ot al. (1994), Khalit et al (1996) and El-
Hady et al. (1997) reported that the new released variety Giza 461 along with
three populations (X-992, X-895 and X-1001) were less infected with foliar
diseases and yielded 16.7 % more than the check cultivar. Et-Hady ef al. (1998)
reported that moderate heritability values in broad sense were detected with a
range of 66.11 to 79.2 % for resistance to chocolate spot disease indicating the
presence of genetic variabilify among all studied crosses.

Seed yieid is a complex trait and is quantitatively inherited with low
heritability value (Bond, 1966). The low heritability and consequent limited
genetic advance for yield in response to selection had lead many scientists to
search for characters which are associated with yieid but which are more highly
heritable (De Pace, 1978). Therefore, yield it self may not be the best criterion
for selection, so breeding for high yielding ability as associated with yield and its
component viz., number of pods, seeds/plant and seed size (Rowlands, 1955).
Moreover, Abdalla et al. (2000) indicated that the investigated land races are
highly variable with respect to all studied yiekds and yield components. Judging
by ranges and phenotypic coefficient of variability (PCV) for each trait, it is
apparent that land races showed more variation for seed weight, seeds, pods,
branches/plant and seed index. However, the estimates of genotypic coefficient
of variability {(GCV) showed lacking genetic variation for seeds/plant and seed
yield/plot. On the other hand, genetic variation was obvious for branches/plant,
seed index and plant height compared to other traits. Heritability values provide
a measure of relative importance of genetic components to the phenotypic
variation. Heritability estimates in faba bean varied according to materials and
methods (Bond, 1966, Poulsen, 1977, El-Hosary and Sedhom, 1890, El-Hady ot
al. 1997 & 1998, Abdalla ef al. 2000, El-Hifny ef al., 2001 and Attia ef a/ 2002).
The phenotypic correlation of each component to seed yield was previously
reported by several investigators, Huang et al. (1983), Sindhu et al. (1985),
Bakheit and Mahdy (1988) and El-Hady et al. (1991). The present investigation
was carried out to evaluate some faba bean genotypes for resistance to
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chocolate spot disease as well as seed yield along with some important yield
attributing traits.

One ardab=155 kg.
One feddan=4200 m?.

MATERIALS AND METHODS

A total of thirteen F, faba bean promising genetic segrigants along with
resistant check cultivar (Nubaria 1) and susceptible one (Giza 40) were
evaluated under natural condition at Nubaria Research Station during 2002/03
and 2003/04 growing seasons. The pedigree and different characteristics of the

tested genetic segrigams are presented in Table 1.

Table 1. Pedigree and characteristics of faba bean tested genetic +<srigants
at Nubaria and Giza Research Stations during 2002/03 and 2003/04

Seasons.
Reaction to
No Cross Pedigree : chocoltate Seedsize Maturity
Spol
1 X-1427  T749/926/90* x Giza Blanca “™* Resistant  Medium Early
2 X-1435  716/1036/89 x Giza 716 *** Resistant Medium tate
3  X-1466  749/954/90 x X-903* Resistant = Medium Late
4 X-1471  749/926/90 x X-903* Resistant Medium Late
5 X-1538  (749/954/90 x T.W) x (627/382/86 x Giza Resistant Medium Late
716) .
6 X-1554  716/1036/89 x X-900* . Resistant Medium Earty
7 X-1556 L. 40/93 *** x X-843™ o Resistant  Medium Early
8 X-1558 x-908*xGiza 718 Resistant Medium Early
g X-1569 x-899* x Giza 429" Resistant Medium Late
10 X-1610 Giza Blanca x 735%/827/90 Resistant Medium Late
11 X-1618 Giza Blanca x 711*/778/90 Resistant Medium Earty
12 X-162%  Giza Bianca x 483/662/84™ Resistant Medium Late
13 X-1734 Giza Blanca x Giza 716 Resistant  Medium Late
14  Nubaria gn’a“;divimd plant selection from Gizs Resistant Large Late
1
15 Giza40 Ag individuat ;plant selection from Rebaya Susceptible Medium Early
4 il
* Resistant to chocolate spot disease
**large seeded
++ Early maturing genetic segrigants
*++* Orobanche resistance

+w* Good potentiality under water stress
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A randomized complete block design with three replications was used.
Each experimental plot consisted of four ridges, 60 cm between and three
meters long {(plct size = 7.2 m?). Planting took place (in the first week of
November) on two sides per ridge, in double seeded hills, 20 cm apart and
cultural practices were adapted according to recommendation. The same
mentioned genetic segrigants were sown under artificial infection (Art.) at Giza
Research Station during 2002/03 and 2003/04 in a randomized complete block
design with three replications. Each tested genetic segrigant was represented
by five plants grown in one pot. The plants (80 days old) were artificially infected
with a spore suspension (150,000 spores/ml) of chocoiate spot disease using a
hand sprayer. Inoculated plants were then covered with polyethylene sheets
supported by metal frames to maintain a high relfative humidity. After 12 hrs.,
plants were uncovered and sprayed twice a day with water, then cavered again.
This procedure was followed until the suscepiible check (Giza 40) developed
severe chocolate spot symptoms. Disease scale 1-9 was used according to
Bernier ot al. (1984), where; 1 = highly resistanl and 9 = highly susceptible.
Disease reaction was assessed and recorded during March at Nubaria and 15
days after artificial inoculation.

At harvest, ten individual guarded plants were taken at random from
each experimental plot, on which the following characters were recorded, plant
height (cm), number of branches/plant, number of pods/plant, number of
seeds/plant, seed weight/plant (9) and 100-8eed weight (g). Seed yield
(ardab/feddan) was estimated on plot area basis. .

Regular analysis of variance of RCBD was conducted according to the
method of Snedecor and Cochran (1967). The homogeneity tests of error
variances of both seasons indicated that error terms were homogenous then the
combined analysis was used for the traits measured at both seasons. The
genotypic and phenotypic variances (8% and &%y, the genotypic and phenotypic
coefficient of variability (GCV & PCV %) and broad sense heritability (h°B) were
estimated from the pertinent mean squares-expectations from the combined
analysis as follows:

8% = MSy - MS ,)irs

8%gs = (MSgy — Ms,)ir

5%, = (5% + 8%gs + 8%eirs)
h?B = (8%, /5%ph) x100

1
2 \3
p.c.V%=(:‘;i'“-)_-x1oo
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where MSg= mean squares of genetic segrigants, MSgs= mean squares
of genetic segrigant x season and Mse = mean squares of error, r = number of
replications and s number of seasons.

RESULTS AND DISCUSSION

The statistical analysis of each season and over two seasons
(combined) for ail studied traits is presented in Table 2. Data revealed that
highly significant differences were detected among the tested genetic segrigants
for most characlers in each seasons and combined data, which showed a wide
genetic variability. The combined analysis showed that mean squares due to
seasons were highly significant for disease reaction, plant height, number of
branches, pods and seeds/plant. Therefore, it could be concluded that
environmental effect significantly affected the expression of the prese.t faba
bean genetic segrigants coficemning the above-mentioned traits. The sensitivity
of faba beans to environmental effects is welf known Darwish and Abdalla
(1996). The mean squares of genetic segrigants x seasons interactions were
highly significant for disease reaction, number of seeds/plant and seed
weight/plant. These findings indicated that certain genetic segrigants carried
alleles with different additive and additive x additive gene effects, which were
constant from season to another. These results are in agreement with those
reported by Ei-Hosary afid Sedhom (1990) and Darwish and Abdaila (1996).

The range and mean performance of the different studied characters among
some faba bean genetic segrigants is presented in Table 3. Results indicated
that the mean values showed wide differences between the tested genetic
segrigants for ali characters with a range of 1.0-7.0, 1.2-8.0, 100.0-160.0, 3.0-
9.0, 11.2-22.2, 39.0-70.0, 30.0-78.0, 73.6-116.0, 0.55-1.80 for disease reaction
under natural and artificial conditions, plant height (cm), . number of
branches/plant, number of pods/plant, number of seeds/plant, seed weight/plant
{g). 100-seed weight (g) and seed yisld (ard/fed.), respectively, suggesting the
presence of significant genetic variability. Results are presented in Table 3
revealed that all tested genetic segrigants were significantly less disease
infected comparing with the susceptitle check variety (Giza 40) under both field
and artificial conditions. It could be noticed that the tested genetic segrigants
were promising for chocolate spot disease resistance. This level of resistance is
mainly due to different genetic factors accumulated from parental genetic
segrigants, which the hybrid populations are derived from it. Two genhetic
segrigants (X-1427 and X-1466) possessed the taflest plants and recorded 155.0
and 144.2 cm, respegtively. Meanwhile, the check variety Nubaria 1 followed by
genetic segrigant X-1621 had the shortest plants with a mean of 109.2 and 115.0
cm in the same order. Furthermore, high mean values among number of
branches/plant were detected for the following genetic segrigants: Nubaria 1, X-
1435, X-1471 and Giza 40 and recorded 8.4, 5.3, 5.0 and 5.0 branches/plant,
respectively. However, the genetic segrigants, X-1621, X-1610 and X-1618
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possessed the lowest number of branches and recorded 3.7, 3.8 and 3.8
branches/plant, in the same order. Regarding number of pods/plant, the four
genetic segrigants (X-1618, X-1554, X-1427 and X-1471) exhibited higher
number of pods /plant with a mean of 21.7, 19.8, 19.7 and 19.0 pods/plant. On
the other hand, the genetic segrigant Nubaria 1 followed by genetic segrigant
Giza 40 had the lowest ones and recorded 13.1 and 14.2 pods/plant,
respectively. With respect to number of seeds/plant, the results indicated that the
genetic segrigant X-1618 followed by Nubaria 1, X-1554 and X-1427 recorded
the highest number of seeds/plant with a mean values of 64.1, 63.6, 59.4 and
58.3 seeds/plant, respectively. However, the two genetic segrigants; X-1610 and
X-1569 had the lowest number of seeds/plant and recorded 41.7 and 42.2
seeds/plant in the same order. For seed weight/plant, results indicated that the
four following genetic segrigants: Nubaria 1, X-1618, X-1554 and X-1427
exhibited the highest seed weight/plant with a mean values of 71.2, 58.9, 55.0
and 54.6 (g), respectively. The lowest values were observed among the genetic
segrigants: X-1610, X-1569 and X-1466 and recorded 32.6, 34.3 and 35.3 (g),
respectiveiy. For 100-seed weight, the genetic segrigant Nubaria 1 followed by
X-1618, X-1558, X-1427 and X-1554 had the heaviest seed weight and recorded
112.6, 97.3, 94.2, 93.8 and 92.8 (g), respectively. On the other hand, the lowest
values were detected for genetic segrigants Giza 40, X-1466 and X-1610 with a
mean values of 75.2, 75.4 and 78.5 (g), respectively. Results are presented in
Table 3, revealed that the genetic segrigant X-1618 foliowed by X-1427, X-15586,
X-1554 and Nubaria 1 had the highest mean values of seed yield (ard/fed.) and
recorded 12.10, 11.10, 9.82, 9.38 and 9.37 (ardffed.), respectively. Meanwhile,
Giza 40, X-1569, X-1466 and X-1435 possessed the lowest estimates with mean
values of 6.10, 6.58, 7.34 and 7.43 ard/fed.) in the same order.

The phenotypic (5%u), genotypic (8%) variances, phenotypic (PCV) and
genotypic (GCV) coefficients of variability and broad sense heritability (H?g) for
yield and its some traits are presented in Table 4.

The resuits illustrated that the magnitude of genotypic variance was
greater than that of environmental variance for all studied characters. Moreover,
high estimates of phenotypic (%) and genotypic (5%;) variances were oc served
for plant height (cm), seed weight/plant, 100-seed weight and number of
seeds/plant, indicating better scope for the genetic improvement in these
characters. in addition, high estimates of heritability were detected for 100-seed
weight (g) followed by number of pods/plant and number of branches/plant and
recorded 99.70, 99.50 and 98.70 %, respectively (combined data). On the other
hand, disease reaction (artificial) exhibited the lowest magnitude of heritability
68.18 %. The estimates of GCV coupled with high broad-sense heritability were
observed for number of branches/plant, seed weight/plant (g) and disease
reaction (artificial). These findings detected that these characters showing to be
highiy heritable and can be taken as criterion for effective selection. A greater
chance of success in indirect selection for yield might come from selecting for
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various morphological attributes such as number of pods/plant, number of
seeds/plant and seed size may be used in the construction of selection indices
for the improvement of yleld. Finally, selection for the mast characters under this
study would be effective and satisfactory for successful breeding purposes.
These results are in conformity with those of El-Hosary and Sedhom (1990), El-
Hady et al. (1997 & 1998), El-Hifny et al. (2001) and Attia et al. (2002).

The phenotypic correlation coefficient among all possible pairs of yield and
its components are presented in Table 5. Results suggesting that plant height was
highly significant positively correlated with number of pods/plant (0.366).
Moreover, number of branches/plant was highly significant or significant correlated
with number of seeds/plant, seed weight/plant (g), 100-seed weight (g) and seed
yield (ard/fed.) with estimates of 0.448, 0.607, 0.596 and 0.222 in the same order.
Furthermore, number of pods/plant was highly significant positive ccr, ..oted with
each of number of seeds/plant, seed weight/piant and seed yield (ardffed.) and
recorded 0.589, 0.295 and 0.418, respectively. Meanwhile, number of seeds/plant
was significantly positive correlated with seed weight /plant (g), 100-seed weight
(g) and seed yield (ardffed.} and recorded 0.901, 0.606 and 0.658, respectively.
However, seed weight/plant was highly significant positive correlated with 100-
seed weight, seed yield (ardffed.) with values of 0.863 and 0.645, respectively. On
the other hand, 100-seed weight was highly significant positive correlated with
seed yield (ardfed.) and recorded 0.532. finally, disease incidence was
insignificant or significant negative correlated with all studied traits, indicating that
estimates seed yield and other components depending on level of disease
infection. These results were in hamony with those obtained by Rowlands (1955),
Bond (1966), Mohamed (1982), Huang et al. (1983), Sindhu ef al. (1985), Bakheit
and Mahdy (1988), El-Hady et a/ (1991), Solh et al. (1992) and Khalil et a/ (1994 &
1996). Moreover, the relationship between seed yield and its components would
be considerable value to breeders for screening breeding materials and can be
choosing donor parents for the hybridization program as well as in making
selection.

From reviewing the above-mentioned results, it could be concluded that
stability of resistance against chocolate spot disease over seasons could be
clearly indicate the essentially to diversity genetic sources and accumulations of
desirable genesc So that, the resistance genetic segrigants, with more
emphasis on genetic diversity within a cycle of seiection and hybridization is
more effective for faba bean improvement in Egypt.
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Table 2: Significance of mean squares due to different sources of variation for faba bean studied traits in 2002/03,
2003/04 and combined data.

PODZ () B 1A

2002/2003 2003/2004 Combined
Genetic
Trait Genetic Genetic Genetic  segrigant
segrigant Error segrigant Eror  Season segrigant X Error
‘ season
df 14 28 14 28 1 14 14 56
Disease reaction 2.946*" 0.737 2.248 1.267 0.178 4.825 0.368 0.997
(Nat.)
Disease reaction 7.415* 0.394 10658  0.070 21.413** 14.424* 3.650~  2.232
(Art.)
Plant height (cm) 457.381** 22738 358.571** 12143 810.00* 790405 18548 17.44
No. of 5.283* 0.028 4.047* 0.107  1.228*  9.227* 0.083 0.068
branches/plant

No. of pods/plant 19.262" 0322 18973 0.735  9.62*  36.020™ 0.214 0.528
No. of sesds/plant 189.976" 5146 132.500** 7.879 14.722* 315404* 17.071** 6.513
Seed weight/plant, g  397.655" 3.974 276.746™ 8.133 36481 650.274"™ 24.124™ 6.053
100-seed weight, g 279.406™ 0.927 261.900**  2.240 6.165  539.688"* 1.618 1.683
Seed yield (ardffed.)  9.939™ 0.764 9.002" - 3.315 0.151 18.103" 0.838 2.039

968

** = Significant at 0.05 level.

{euseq eqeg By oed) ‘sey Juby APY T




¥00T (P} 6 IoA

158

Table 3: Range and mean performance for yield and some its components of some faba bean genetic segrigants
{combined data ) of 2002/03 and 2003/04 seasons).

Disease reaction piant height, VO-of  No.of 0 tceedss €84 00.seed Seed yield

Genetic segngant ; e "branches pods/ weight/ ;
Field Artificial cm Splant  plant plant plant, g weight  (ardffed.)
X-1427 3.4 28 155.0 4.0 19.7 58.3 5486 93.8 11.10
X-1435 2.0 20 127.5 53 18.0 542 43.7 81.4 7.43
X-1466 3.0 27 144.2 34 16.3 47 4 353 75.4 7.34
X-14T1 3.0 43 126.7 5.0 19.0 575 46.5 814 8.86
X-1538 30 4.0 132.5 4.5 178 497 40.4 80.9 7.84
X-1554 34 39 121.7 39 19.8 50.4 850 92.8 938
X-1556 A7 40 124.2 46 17.8 510 41.3 814 9.82
X-1558 3.0 36 122.5 4.0 16.4 479 449 94.2 8.52
X-1569 34 47 131.7 35 14.5 42.2 343 82.3 6.58
X-1610 4.0 4.4 116.7 38 14.6 41.7 326 78.5 7.09
X-1618 3.0 48 128.3 38 21.7 64.1 58.9 7.3 12.10
X-1821 2.3 35 115.0 37 14.9 44 2 379 87.2 7.78
X-1734 3.0 45 136.7 4.1 17.9 535 45.7 86.2 7.85
Nubaria 1 2.0 29 109.2 84 131 63.6 71.2 1126 9.37
Giza 40 8.4 7.0 133.4 5.0 14.2 47.9 33.0 75.2 6.10
Range 1.0-7.0 1280 100.0-160.0 3.0-9.0 11.2-222 39.0-70.0 30.0-78.0 736-116.0 0.55-1.80
LSD 0.05 for
Years (Y) NS b e w* - NS NS NS NS
Genetic segrigants (G) 116  1.73 483 030 084 295 2.85 1.46 165
YxG NS 2.44 NS NS NS 417 4.02 NS NS

NS = Not Significant.
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Table 4: Phenotypic (829,1) genotyplc (829) phenotypic and genotypic coefficients of variability (PCV & GCV) and
broad sense heritability (h%) for some faba bean characters during 2002/03 and 2003/04 (combined

data).

Trait Mean 5% 5% h’s PCV.% GCV.%
Disease reaction (Nat.) 3.29 0.80 0.74 93.50 27.19 26.15
Disease reaction (Art.) 3.93 2.64 1.80 68.18 41.34 34.14

Piant height (cm) 131.33 133.23 130.48 97.93 8.79 8.70
No. of branches/plant 4.57 1.54 1.52 98.7 27.15 26.98
No. of pods/plant 17.33 6.00 5.97 99.50 14.13 14.10
No. of seads/plant 52.55 5433 49.72 91.51 13.80 13.42
Seed weight/plant, g 44.99 111.39 104.36 93.69 23.14 22.71
100-seed weight, g 86.68 89.95 89.67 99.70 10.94 10.92
Seed yield (ard/fed.) 8.48 3.02 ¥5.37 20.49 20.01

2.88
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Table 5: Significance of correlation coefficients among all studied traits of some faba bean genetic
segrigants (based on raw data) during 2002/03 and 2003/04 seasons.

Trait Piant height Brazche Pods  Seeds weim ant 13&939;:1 3:3
__ (ardffed)
Branches -0.389"*
Pods 0.386*" -0.309*
Seeds 0.026 0.448* 0.580**
Seed weight/plant 0.134 0.607** 0.285** 0.901™
100-seed weight -0.282* 0.506" -0.045 0.606™ 0.863**
Seed yield (ardfed.) 0.013 0.222* 0.418* 0.658" 0.645™ 0.532"
Chocolate spot (Nat.) 0.139 -0.188 -0.038 -0.207* -0.228* -0.196 -0.001

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