Egypt. J. Plant Breed. 10¢1): 203-221 (2006)

INVESTIGATIONS ON FABA BEANS, Vicia faba L.
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ABSTRACT

Twenty-four faba bean Orobanche tolerant/resistant genotypes were used
for elucidating the effects of selection under 3 locations.

The experiments were conducted under the naturally Orobanche infested
Jields of Giza-Caire University (G.CU), Giza-Agricultural Research Center
(G.ARC) and Sids Research Station during 2001/2002, 2002/2003 and 2003/2304
seasons.

The selections of each single or all locations for one season or two
seasons along with the multiplicated counterparts under insect-free cages for two
seasons were evaluated under the three locations during 2003/2004 season.

Genotypes varied significantly under each location and combined over
locations for all traits in the first season. Variable magnitudes of genotypic
variances were recorded among locations and traits. Locations recorded higher
variances followed by genotypes and interaction for all traits

Higher percentages of heritability (more than 0.75} were observed for
pod- bearing plants % (G.ARC), seed yield/plant (GARC and Sids ) and for
Orobanche number (G.CUj in the first season. In the second season, higher e
were calculated for pod-bearing plants% and seed yield /plant under G ARC than
those under G.CU.

Genotypic or phenotypic coefficients of variability were parallel to the
extent of variance for pod-bearing plants % and seed yield in the first season and
Jfor Orobanche number and dry weight in the second one. The expected progress
varied from location to another for improving different traits.

In 200372004 season, selections (included selfed seed) varied highly
significantly for early counting of Orobanche and host yield components under
all locations. However, the variances of Orobanche numbers and dry weight at
maturity were only significant under Sids location. Selections as a source of
variation in combined analyses were highly significant for all traits. The
genotypes x selections interaction in single analyses were significant only for
early counting of broomrape, number of seeds and seed yield/host under Sids,
number of pods and seeds/host under G.ARC. Thus some selected blends of some
genotypes performed betier than others particularly under Sids for early
Orobanche counting and seed yield. Moreover, the performance differed from
location to another and none of the selected materials or genotypes could be
recommended as universal variety across all location. The differences between



selections along with selfed sced over all genotypes were obviously for early
couniing of Orobanchz and th: productivity of seed yield. Early counting of
caged material showed significantly higher number of spikes/host than all
selected blends. The bulk selected blend for two seasons significantly surpassed
the yieid of all specific-location blends and the bulk for one season. All of
selected specific-location blends performed reliably under both Giza locations.

It could be concluded that selection for better performance of faba bean
under Orobanche was effective in some locations than others. The bulk selected
blends across locations behaved better than specific-location selected blends,
which strengthen the concept of uniform resistance.

Key words: Faba bean, Selection, Orobanche tolerance, Locations effects,
Genetic advance, Heritabiiity

INTRODUCTION

Broomrape (Orobanche crenata) is an annual obligatory parasitic
plant on faba bean that causes severe losses and may result in crop failure.
Yield losses vary according to host genotype, level of parasitism, sowing
date, soil moisture and many other factors as reviewed by Abdalla and
Darwish (2002). Therefore, the control of broomrape will help to improve
the production and stability of faba bean yield. Unfortunately the majority
of known control methods do not offer satisfactory results to control this
parasitic weed and in some cases the problem tends to be catastrophic.
Breeding resistant /tolerant genotypes may provide a reliable measure of
production against Orobanche (Nassib ef al 1982, Abdalla 1982, Darwish
1987, Radwan er af 1988a and b, Abdalla and Fischbeck 1992b, Abdalla
and Darwish 1994, 1996a, 1996b and 1999, Khalil er al/1994 and Saber et af
1999).

Selection of faba bean for resistance/tolerance to Orobanche may be
effective for upgrading varietal performance (Nassib er o/ 1979, Darwish
1987, Radwan et al 1988a, Perrino er af 1988, Cubero and Hernandez 1991,
Abdalla and Fischbeck 1992, Fadel 1994, Abdalla and Darwish 1996a,
Sillero et al 1996b, Abdalla and Darwish 1999). However, the performance
of selected material fluctuated among environments. The host genotype,
environmental conditions and interaction were highly significant sources of
variation in faba beans behaviour across broomrape fields (Darwish 1992
and 1996, Attia 1988, Abdalla er al 1998).

The Crobanche geographic parasitic races/biotypes that have variable
parasitic capabilities may represent great obstacles to selection efficiency
and stability of tolerant faba bean varieties {Fischbeck ef a/ 1986, Darwish
1987, Radwan er al 1988b). Therefore, the selection under different
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environments and variable geographic Orobanche populaticns may affect
i.ie performance and the level of tolerance under a wide range of locations
that build up the uniform resistance (Abdalla and Darwish 1999).

Thus the present investigation dealt with the effects of selection within -
different twenty-four Orobanche-tolerant faba bean genotypes under
different locations for upgrading performance across these environments.

MATERIALS AND METHODS
Materials

Twenty-four faba bean selected genotypes for Orobanche
tnlerance/resistance along with the susceptible variety (Giza 2) were used
(Table 1). These genotypes included four recommended improved varieties
and 15 selections from these varieties in addition to 5 families selected from
Egyptian landraces from the materials of Cairo University (Abdalla and

Darwish 1999).
Table 1. Code, pedigree and sources of the investigated genotypes.

No. Code Pedigree 0:::;?::‘?

1 Giza 843 561/2076/85 Sakha x 461/845/83*

2 | Misr 1 (667) Giza 3 x 123A/45/76(667) * Tolerant
3 Giza 429 Selection from Giza 402*

4 Misr 2 Selected from Italian materials (Yousef Ei-Seddil,Y.S)*

5 Giza2 Individual selection from landraces* Susceptible
6 843/27

7 843/34

g gs;::}’g; Selected families from Giza 843 in 2000/2001 season*

10 | 843/103

11 843/180

12 | 667/85 Tolerant
13 | 667/88

14 | 667/91

15 | 667/121 Selected families from Misr 1 in 2000/2001 season*

16 | 667/124

17 667/129

18 667/141

?1'3 Eg;gg g:g Individual selection from (Y.S)*

21 9HYTO

;; ;? gzig Individual selection from Egyptian landraces** Tolerant
24 ! 23HYTO

25 | 24 HYTO

*FCRI: Field Crop Research Institute, ARC
**Cairo University, Faculty of Agriculture,



Kethnds

The experiments were conducied under the naturally Orobancke
iniczted fields of Giza-Cairo University (G.CU), Giza-Agricultural Research
Center (G.ARC) and Sids Research Station (Sids) during 2001/2002,
2032/2003 and 2003/2004 seasons.

In the 1% and 2" seasons, the 25 genotypes were evaluated under
each of the three locations. In each location, a RCBD with 6 replications
was conducted. To avoid heterogeneous distribution of the seeds parasite
infestation, small plots with more replications were adopted. Thus, each
genotype/selection was represented in each replication by two ridges, each
was 1.5 m long and 60 cm apart. The seeds were hand planted in one side of
the ridge wsing single-seed hills with 20 cm distances. Normal
recommendations of faba bean practices were followed.

At harvest, the bordered plants in each plot were considered for
collecting data. The harvested hosts were classified into podless and pod-
bearing two categories and the number of plants/each class were determined.
The number and the dry weight of Orobanche spikes/host as well as seed
yield/host were recorded individually. The plot base means were considered
for statistical analyses. In such analyses proper transformation, arc sin for
pod-bearing plants % and log (x +1) for parasite attributes were used
(Darwish 1991b). Due to the early death of Giza 2 susceptible plants in all
fields, it was excluded from the analyses of variance.

Selection and blending procedures

The best yielded two host/plants of each genotype in each replicate
(as 28.6% of sown plants) were considered for constructing the selected
blends either in each location or across all locations in the given season
(Fig.1). In this situation, under !* season, two fixed numbers of seeds were
taken from each selected plant belonged to the same genotype for
composing two selected blends of the genotype represented each location
G.CU, G.ARC and Sids as Ll1s, L2s and L3s, respectively. One of these
blends was used for field evaluation during 2002/2003 season but the other
one was stored for 2003/2004-evaluation season. However, another 5 seeds
represented each of selected plants belonged to the genotype in all locations
were used for forming the selected blend of the genotype over all locations
(ALs), which was stored for evaluation during 2003/2004 season.
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T.ceatien

Sesson ,—«’;7\;\\\"‘
"2001/2002 G.CU“ G.ARC KTGids % Overall

F.E F.E C.M F.E ALs
VIS TS WS
L1s L2s L3s

2002/2003 FlE Store F.E Store C. IE Stare Store

WS Ws WS
A 4 A 4 A 2 A J

Llss Lls L2ss L25 CC destroyed L3s ALss Als

2003/2004 F.E
F.E: Field evaluation, WS: Within selection, C.M: Cage multiplication.
Fig.1. Sequences of experiments during 2001/2002, 2002/2003 and 2003/2004 seasons.
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ir the second seasny. ihe selsvies Borda of each genotyne harvested
in zach locution were sowr for lel! - aluarion under ithe sane location.
Similsr experimentation and selecticn proceduics were repeated except for
the plants of Sids location that were destroyed near harvest. Thus selections
ircm this trial couldn’t be ccafinued. The susceptible genotype (Giza 2) was
sown from commercial seeds each experiment.

In 2003/2004 season, the selection of each single or all locations for
one season (L1s, L2s, L3s and ALs) or two seasons (L1ss, L2ss and ALss)
along with the multiplicated counterparts under insect-free cages for two
seasons (CC) of all investigated tolerant genotypes were evaluated under the
three locations. In each location the RCBD with 3 replications in split pioi
arrangement was conducted. Faba bean tolerant genotypes were assigned to
main plots and selected blends were distributed in sub-plots. Each sub-plot
consisted of 2 ridges; each 1.5 m long and 60 cm apart. Seeds were hand
planted at one side of the ridge in single-seed hills distanced 20 cm.

The sowing dates of all experiments were during the second 10 days
of November. Recommended cultural practices of faba bean production

were adopted.
RESULTS AND DISCUSSION

Variation and performance of selections during 2001/2002 and
2002/2003 seasons

Highly significant variances were recorded for genotypes under each
location and combined over locations for all tabulated traits in the first
season (Table 2). In this season, variable magnitudes of genotypic variances
were recorded among locations and traits. The pod bearing plants % under
G.CU showed the highest estimate of variance (508.6), which was as 2 folds
and 3 folds as higher of G.ARC and Sids, respectively.

However, varlances of seed yield/ plant of G.ARC was the highest
(520.66) compared to the other two locations (103.83 and 390.83 in G.CU&
Sids, respectively). In spite of genotypes under G.CU showed the highest
mean squares for number of Orobanche spikes (0.47), broomrape dry
weight / host was highest (0.38) in Sids location. This indicates that
locations affected variably the traits of tolerant faba bean genotypes. Such
influence of locations may be attributed to the environmental changes
and/or the geographic-Orobanche populations capabilities that differed from
field to another (Fischbeck et af 1986, Darwish 1987 and Radwan er o/
1988b).
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Table 2. Significance of mean squares due to different sources of variation for studied traits in each location and combined over locations

during 2001/2002 and 2002/2003 seasons.

Trails S.0v d.f 200172002 daf 2002/2003
G.CU G.ARC Sids G.CU G.ARC
Genotype (G) 23 508.63** 278.11** 184.03** 23 324.52ns 165.29ns
Error 115 130.80 4.99 93.94 s 33477 71.27
Pod-bearing o Location (L) 2 4167.28* I 46144.59%*
plants % g Error 15 1240.25 10 365.58
[Ary, sin] = Genotype (G) 23 543.15** 23 251.75ns
] {G) X (L) 46 213 81** 23 238.06ns
= Error 345 93.24 230 203.02
Genotype (G) 13 103.83* 520.66** 39083+ 23 155.17* 41.58%+
Error 115 58.56 51.26 151.32 115 94.34 15.90
A Location {1.) z 12159.49** 1 3231.37%*
Seed yield / plant (2} g Error 15 387.61 10 100.92
= Genotype (G) 23 663.59** 23 114.52+*
E (GY X (L) 46 185.34** 23 82.22ns
Error 345 87.67 230 55.12
Genolype (G} 23 0.47** 0.27** 0.26** 23 0.28ns 0.24ns
Number. of Error. 115 0.12 012 0.11 115 0.20 0.25
Spikes/plant ] e — 2‘ Ba6E -
Log(x+1) gﬁ cnotype (G) 3 .46 23 0.26ns
3 {G) X. (L} 46 0,27+ 23 0.270s
Error 345 0.12 130 0.23
Genotype (G) 23 0.32%* 0.30%* 038+ 13 0.21ns 0.33ns
Error 115 0.10 0.15 0.18 115 0.16 0.34
Orobanche dry A Location {1) 2 752 1 35.12%*
weight/plant (g) g Error 15 0.55 10 0.90
Log(x+1} =4 Genotype (G) 23 0.41** 23 0.27ns
g (G X (L) 46 0.30%* 23 0.27ns
. Error 345 0.14 270 0.25

*&-*indicate significant at 5% and 1% levels, respectively.

G.CU= Giza location of Cairo University. G.ARC=Giza location of Agric. Res. Center.
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I comained analvses «ver focorons 200172002 seasoin, iccations
rec: -ded higher variances foilowed by genotypze and interaction for al’
frai.5, i his proved that the eftects of location's conditions were pronounced
than hose of other sources. The ratios of locations to genotypes variances
were 8, 18, 41 and 18 for pod-bearing plants%, seed yield/piant, number of
Orobanche and Orobanchz dry weight/plant, respectively.

However, such ratio of location to genotypes (G} x locations {L)
interaction was 20, 66, 71, and 23, for the same order. This proved that the
location affected the performance of studied faba bean host’s traits under
Orobanche infestation more than genotypic eftects or G.L interaction. This
is frequently observed in faba bean reaction to Orobanche parasitism
(Darwish 1987, Radwan et a/ 1988b, Radwan and Darwish 1991, Darwish
1991a and b, Abdalla and Fischbeck 1992, Abdalla and Darwish 1994 &
1998 and Flores ef o/ 1996). Such great effect of location may have been,
the product of climatic and edaphic changes as well as parasitism
differences of broomrape populations and interactions.

In 2002/2003 season the single location analyses revealed
significance mean squares of genotypes only for pod-bearing plants % in
G.ARC and for seed yield/plant in both locations G.C.U and G.ARC (Table
2). Likewise genotypes as a source of variation in combined analyses over
both locations were significant only for seed yield/plant. Moreover, mean
squares due to G.L lacked significance for all studied traits. However,
locations still offered considerable highly significant variations for all traits,
though the two neighboring locations were considered, i.e. G.CU and
G.ARC. The insignificance of genotypes attributed the hampering of
variation by selection

The performance of studied genotypes showed variable means for
traits among locations and seasons (Table 3). The 50 % of grown hosts were
lost due to Orobanche infestation in the G.ARC trial, which was
significantly higher than the other two locations; (=38%) of season
2001/2002. However, the mean of seed yield/plant was significantly higher
under Sids location (37.1 g) than other two Giza locations (18.8 & 28.0 g).
This may be due to the highest detected level of infestation (18.5
broomrape/host) in G.CU and 7.8 in G.ARC compared to 2.7 in Sids,
respectively.
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Table 3. Parameters of phenotypic and genotypic variation of 24 faba bean tolerant
genotypes within each location as well as heritability and the percent of genetic
advance due to selecting the best 20%.

Trait | 8. | Location | Mean* | Range | &% |&%ph| h? |G.C.V% | P.C.V% | Gs
G.CU 62.1a |47.6-85.7| 54.64 [84.77| 0.64 | 1349 | 1680 | 831

i g G.ARC | 502b |286-7L4| 4552 14635) 098 | 1492 | 1506 | 9.36
2 | g Sids 63.9a |50.0-81.0( 15.02 {30.67] 0.49 | 717 1024 | 3.80
5 ™ [Combined | 588 |484.754| 1830 143.57] 042 | 835 12.88 | 3.8
E | GCU 76.9A |524929] 1430 {8660 0.17 | 572 1407 | 2.15
3 § GARC | 427B |286619] 1567 |27.55| 0.57 | 9.69 12.85 | 4.18
S | Combined | 59.8 |42.9-66.7] 1.14 [2390| 0.05 | 2.00 9.14 | 0.33

G.CU 18.8¢ [10.0-27.0| 7.55 [17.30| 0.44 | 1461 | 2213 | 2.54

é‘g g G.ARC | 280b | 99514 | 7823 [86.78| 0.90 | 31.59 | 3327 |11.76
3 |2 Sids 3712 |244-583( 6325 [65.14| 097 | 2132 | 2164 |1097
< " [Combined | 279 |19242.7| 2657 |47.72| 0.56 | 1848 | 24.76 | 5.38
'5 g | GCU | 3994 |265454] 1044 |2586| 039 | 7.98 1275 | 2.79
& S |_GARC | 332B |290400) 428 | 693 | 0.62| 623 7.93 | 2.8
& | Combined | 366 [27.040.7] 2.69 |11.80] 0.23 | 448 939 | 1.10

. L |ecu 185a 52393 006 [ 008|075 2013 | 2330 [ 029
‘gﬁ § G.ARC 78b | 1.7-142 | 0.02 | 0.04 | 0.54 | 1947 26.60 | 0.16
TE|8 Sids 27c¢ | 0058 | 003 [ 004 | 059 | 3445 | 4508 | 047
%E Combined | 9.6 | 4.6-181| 001 |004 |25 | 1256 | 2503 | 0.07
I 2 G.CU 8.8B 25202 001 | 005|028 | 1481 | 2816 [ 0.08
E S| GARC | 2524 [138447| 0.00 | 004 | 0.00 | 0.00 16.16 | 0.00
“ & [ Combined | 169 |9.7-248 | 0.00 | 0.02 | 0.00 | 0.00 1555 | 0.00
G.CU 109b |3.622.1 | 0.04 | 0.05]0.69 | 1934 | 2336 | 022 |

. % G.ARC | 10.7b |3.2211 | 003 |o0.05| 051 | 1794 | 2508 | 0.16
§§ 2 Sids 46a |00-12 | 003 |0.06|052| 3205 | 4421 | 019
< Combined | 88 |[1.0-162| 0.01 |0.04 [016] 97 2432 | 0.04
f'é_'go o | GCU 66B |3.2-11.7| 0.01 | 003|024 | 1342 | 2718 | 0.06
S® 15| GARC | 4814 |215875| 0.00 | 0.06 | 0.00 | 000 16.16 | 0.00
& | Combined | 273 |145462] 030 | 0.02 0.0t { 0.00 14.60 | 0.00

“Small letters compared means with first season and capital ones for second season



In spite of more thar two ulds high of Orobanche numbersthost in
5.CU as recorded in G.ARC, simiiar dry weight of the parasite/host
~ceurred (210.7 g). Therefore, the number of Orebanche seemed to be the
st ztfective factor that affected both of pod-bearing hosts and seed yield.
Although least number of Orobanche/host (2.7) was recorded under Sids
location, but similar percentages of pod—bearing plants (=63.9%) were
croduced as detected with highest number of Orobanche spikes/host (18.5).
in G.CU location Thus, the eftect of Orobanche on faba bean hosts as pod-
bearing plants % or seed yield/plant may also be due to aggressiveness of
geographic parasite populations and dominated environmental effects in
addition to number and dry weight of the parasite.

In the second season less percentages of unpodded hosts (23.1%)
corresponded with higher seed yield/plant (39.9 g) and lower parasite
number (8.8) and dry weight (6.6 g) were observed in G.CU than G.ARC
(57.3%, 33.2 g,25.2 and 48.1 g, respectively). Again the number and dry
weight of Orobanche seemed to affect the host performance. Needles to
report that both trials were carried out in adjacent locations with minor in
any environmental differences.

The magnitude of estimated genotypic (Szg) and phenotypic (52;.11)
variances among the tested genotypes were least in Sids for pod- bearing
plants% (15.0 & 30.7), in G.CU for seed yield/plant (7.6 & 17.3) and under
G.ARC and Sids for Orobanche number (0.02 & 0.03) compared to other
location/s in the first season. However, under the conditions of the second
season, the G.ARC location gave inferior genotypic variance (52g) for seed
yield (4.28) and parasite (0.00) traits. This trend was true concerning
phenotypic variance (Szph ) only for pod-bearing plants and seed yield, not
for parasite measures. Such inconsistent magnitudes of both &%, and &y,
between locations and seasons reflected in different estimates of Leritability
percentages.

Highest percentages of heritability (more than 0.75) were observed
for pod- bearing plants % (G.ARC), seed yield/plant (G.ARC and Sids ) and
for Orobanche number (G.CU) in the first season. In the second season,
higher h? were calculated for pod-bearing plants% (0.57) and seed yield
/plant (0.62) under G.ARC than those under G.CU (0.17 & 0.39
respectively). However, Qrobanche traits in the G.ARC location lacked
genotypic variance.
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Genotypic  (G.C.V%) or phenotypic (P.C.V%) coefficients of
variability were parallel to the extent of variance for pod-bearing plants %
and seed yield in the first season and for Orobanche number and dry weight
in the second one. Such parallism between variance and the coefficients of
variability (Table 3) were disturbed in other cases, due to proportionality of
means with variances that occurred for number and dry weight of
Orobanche/host in the first season.

The expected genetic advance due to selecting the top 20% of the
genotypes were parallel to estimated heritability and phenotypic variance.
Such trend was obvious for studied traits in both seasons except pod-bearing
plants % in the first season and seed yield 1 m the second season (Table 3).
Pod-bearing plants% recorded descending §* magmtude 84.8 (G.CU), 46.4
(G.ARC) and 30.7(Sids), whereas correspondmg h? were 0.64, 0.98 and
0.49, respectively. Such inconsistency between both estimates pamcuiariy
in the first two locations reflected in similar Gs in both locations for pod-
bearing plants%. Likewise estimates of seed yield/plant in the second season
showed similar trend. However, in this regard, the expected progress of
selection was generally higher in the first season than second one. This may
be that the material used in second season was selected from those of the
first one.

The genotypic variance in both seasons (Table 3) proved that the
practiced selection exhausted the genotypic variance among the investigated
genotypes. On the other hand the expected progress varied from location to
another for improving different traits. Reliable advances could be expected
from selection for pod-bearing plants% in G.CU and G.ARC, seed yield in
G.ARC and Sids and Orobanche infestation in G.CU. Selection based on
combined analyses reflected in less-expected gain than based on single
environmental analyses. This may be attributed to the ability of combined
analyses in extracting the G.E interaction, which inflated the detected
genotypic variance in single location analyses.

Variation and performance of selections in 2003/2004 season

As mentioned, each of the investigated genotypes was represented in
third season by seven selections from either each location or bulk of all
locations (for one season or two seasons) except Sids in addition to the
selfed seeds for two generations fror ~aged materials (Table 4).



Tuble 4. Sigaificznce of mean squzr:t Ao to w:ifer=nt sources of variation of evaluating the
sighi sclections belonged ic 1i-genotypcs uader each location and combined over
iccafions for some of studieu traits during 2003/2004 season.

Traits 5.0.V Genotypes(G) | Error | Selections (S). (G)x(S) Ervcor
d.f 23 46 7 161 336
Early counting] __G-CU 0,27+ 0.37 1.10** 0.11%* 0.06
of Qrobanche G.ARC 0.85% 0.34 0.31** 0.11 ns 0.14
spikes/plant Sids 0.23%* 0.11 0.24** 0.08 ns 0.07
Late counting G.CU 0.34** 0.1 0.27ns 0.16ns 0.16
of Qrobanche, G.ARC 1.50* 0.77 0.22ns (.13ns 0.13
spikes/plant Sids 0.40* 0.20 1.35%+ 0.14ns 0.13
Orobanche dry|___G.CU p.ant 0.18 0.20ns 0.16ns 0.18
weight/plant G.ARC 3.00* 1.62 0.35ns 0.20ns 0.22
(® Sids 0.40ns 0.25 2.00% 0.15ns 0.16
G.CU 330.80** 147.20 3669.50"* 104.90ns 110.80
No. of ]JOdS el e
/plant G.ARC 199.41* 114.68 1949.35 50.05 28.56
Sids 387.38%* 97.67 2087.72%* 32.06ns 26.53
No. of G.CU 2619.50* 1127.10 28964.10** 835.30ns 858.40
seeds;’plant G.ARC 1610.59ns 1107.54 16721.70** 356.70%* 269.13
Sids 400.66** 1516.22 20340.70%* 347.85%* 233.81
Seed G.CU 1180.93** 517.70 14399.50** 439.900s 416.20
vield/plant (g) G.ARC 12713 ns 795.80 9212.70** 257.28ns 249.7¢
Sids 1986.30** 887.67 8526.64** 191.57** 137.53
Combined
Locations. (G) (G x(L)| Error (S) (S)x (L) | (G} x (S} |(G) x (S)x (L}| Error
df 2 23 46 138 7 14 161 322 1008

Early counting
of Orobanche 17.646%* 0,42%% 0.46%* 0.16 0.98** 0.33* ©.09ns 0. 10*> 0.08
spikes/plant

Late counting
of Orobanche, 3372+ 0.75%* 0.74** 0.36 0.70%* 057+ 0.14ns 0.14ns 0.14
spikes/plant

Orobanche dry
weight/plant 110.40** 1.38** 1.20%* 0.68 1.49%* 0.53** 0.17ns 0.17ns 0.19

(e

No. of pods

rplant 22296.90%* | 276.90** | 320.30** | 119.90 | 7126.70** | 289,90** | §£3.25ns 61.87ns 55.28

No. of

X 3 7 | drdr : * B ., Hk 5 X ok '06‘ 5
seeds/plant 122936.61 2722.92%* | 275493 1250.2% [60973.43**| 252653 506, 74ns 516,55ns 460.46

Seed

* LES * e e
vield/plant (g) 554021 1061.64 ns| 1663.70 732.66 |29046,77**| 1586.28 287.89 ns 296.35ns | 266.70

ns* & ** indicate insignificant, significant at 5% and significant at 1% levels of probability, respectively,
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Genotypes significantly varied under each of the three locations for
all traits except the early counting of Orobanche (at day 95 from sowing)
and dry weight of Orobanche (at harvest) under Sids location and for seeds
and seed yield/plant under G.ARC location. However, genotypes were
highly significant source of variation for all traits in combined analyses over
locations (Table 4).

Various selections (included selfed seed) varied highly significantly
for early counting of Orobanche and host yield components under all
locations. However, the variances of Orobanche numbers and dry weight
detected at maturity were only significant under Sids location. On the other
hand, the component selecticns in combined analyses exhibiizd highly
significant mean squares for all traits.

The genotypes x selections interaction in single-location analyses
were significant only for early counting of broomrape and number of seeds
and seed yield/plant under Sids, number of pods and seeds/plant under
G.ARC. Such interactions mean squares of combined analyses over location
were insignificant for all traits.

The means of locations showed that G.ARC recorded significantly
higher Orobanche spikes either in early counting (4.7) or late one (12.6)
than other two locations (Table 5). In spite of both G.CU and Sids locations
recorded similar early infestation levels (1.3), the G.CU showed about 2
folds higher (6.9) as recorded as in Sids (3.7) at late counting. Sids location
produced significantly the lowest seed yield/host (29.1 g) than other
locations (39.6 and 48.6).

The result proved that some selected blends of some genotypes
performed better than others particularly under Sids for early Orobanche
appearance and seed yield. Moreover, the performance of genotypes
differed from location to another and none of the selected materials or
genotype could be recommended as universal variety for all locations.

The differences between selections along with selfed seed over all
genotypes and selections were obvious for early counting of Orobanche and
seed yield (Table 5). Early counting of caged material showed significantly
higher spikes/host (4.7) than all selected blends. But the late counting of
broomrape did not obviously distinguished selfed plants from selected ones.
However, similar view like early counting was detected for seed yield which
resulted in about quarter yield of open selected blends. Such behaviour of
caged multiplicated material could be referred to inbreeding effects. This
inbreeding may have uncovered and/or fixed some of recessive genes
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Table 5. Performance of the eight selections under each location and combined over locations for some studied traits during

2003/2004 season.
GCU | GARC | Sids GCU | GARC Sids GCU | GARC | Sids
ALS 1.9b 45b 1.1b 24b 7.2ab 16.3a 5.9a 9.8a 52.tab | 49.1a | 39.2b 46.8b
L1S i6hb 4.1h 16b 24b 6.2ab | 12.1ab | 2.6bc 7.0b 50.3b | 45.1ac | 29.9¢ 41.8¢
L2S 1.3b 4.6b 09¢ 23b 6.7ab | 11.9ab | 2.3bc 7.0b 54,7ab | 41.4ed | 26.8¢ 41.0c
L3S 1.5b 45b 08¢ 22b 6.7ab 11.3b 3.9ab 7.3ab 53.9ab | 39.4d | 26.6¢c 44, e
ALSS 1.3b 39b 1.3b 22hb 5.9b 12.2ab 4.6a 7.5ab 57.1a | 46.9ab | 46.2a 50.1a
LISS 1.7b 46b 1.6b 26b 6.8ab 10.9b 5.3a 7.7ab 52.2ab | 42.1bd | 27.0¢ 40.4c
L28S 1.8b 440 0.8¢c 23b 7.3ab | 12.4ab 2.3c 7.3ab 54.2ab | 40.2¢d | 27.9¢ 40.8¢c
CcC 4.8a 7.1a 22a 4.7 a 8.6a 13.3ab 3.1c 8.4ab 13.9c | 12.9¢ 3.7d 11.94
Mean 1.9B 4.7 A 1.3B 6.9B 12.6A 3.7C 48.6A | 39.6B | 29.1C

- Means followed by the same letter are not statistically differed in the same location.
*Actual data are tabulated but significant differences were estimated from transformed values
-Capital letters indicate significant between location s means.
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(Abdaila 1982, Darwish 1991c and Abdalla and Fischbeck 1992). The bulk
selected blend for two seasons significantly surpassed the yield of ail
specific-location blends and the bulk one for one season Abdalla (1976)
found that selected bulks were mostly better yiclders than selected unbulked
genotypes. All of selected specific-location blends performed reliably under
both Giza locations. But under Sids ihe selected bulk blend for two seasons
(ALss) gave significantly the highest yield (46.2 g) followed by
corresponding blend of one season (ALs), 39.2 g. None of the specific
location selected blends yield better than other under Sids.

It could be concluded that selection for better performance of faba
bean under Orobariche field was effective i some locations than cthers.
The bulk selected blends across locations bchaved better than specific-
location selected blends, which strengthen the concepts of heterogeneity and
uniform resistance, These concepts were recommended and adopted
suggested for building Orobanche tolerant faba bean varieties (Abdalla and
Darwish 1999 and 2002).
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