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ABSTRACT

Two field experiments were conducted at the Expental Farm, Fac.
Agric. at Fayoum during 2001/2002 and 2002/2003@es to study the effect of
sowing dates(S), intra-row hill distances(D) andticars(V) on some growth
characters together with chocolate-spot infectign¢¥faba bean. The experimental
design applied was RCBD in split split-plot arramgst with three replications,
where sowing dates (Oct. 15, Nov. 5 & 25); hilltdices (15, 20 & 25 cm) and
cultivars (Giza 2, Giza 429, Giza 843 and Misr Brevallocated in main- , sub-, and
sub sub-plot, respectively. The area of sub sulb-vds 10.5 M included 5 ridges of
3.5 m length and 60 cm width. The preceding cropsewotton and maize in th& &
2" season, respectively.

The obtained results showed that all charactere wearkedly affected by
sowing dates in both seasons, except germinatigra(b branches/plant in the first
season. Most of the characters (including chocelpte infection %) studied in one
or two seasons, except flowering date, were deedebg delaying sowing date from
Oct. 15 to Nov. 25. Increasing hill distances frato 25 cm significantly increased
chocolate spot (%) and pods/plant in the first geaand germination (%) and
branches/plant in the second one, but decreasaditpatate in the first season, plant
height in the second one and biological yield inthbeeasons. The cultivars had
significant effect on the performance of all chéeex in both seasons. G 429
surpassed all other cultivars for germination (¥ hiological yield in 1 season and
branches/plant in " one, but it showed the highest chocolate spot i@oboth
seasons. While G. 2 was the earliest flowering maturing cultivar in both seasons
and exhibited (followed by G. 843) the least disgagection (%).

The interaction effect of (S x D), (D x V) and (Pxx V) were significant for
germination (%), plant height, pods/plant and bhaséplant in one or the two
seasons. S x V interaction showed significant éffat all of these characters in
addition to maturity date in both seasons as weflavering date and chocolate spot
infection in the first season.

Key word: Faba bean cultivars, Sowing date, Plant densitgw@ characters, and
Chocolate-spot infection.

INTRODUCTION
Faba bean\{icia faba L.) in Egypt is still ranks as the first importafoiod

and food legume. However, its cultivated area desgd from 384911 to 302845
faddan with averages of 1.359 and 1.324 ton/fadutari998 and 2002 year
respectively. These increases in crop area anagesjeld were clearly observed at
Fayoum governorate due to its specific geographitgographical, edaphic and
climatic conditions, which promote various pesspezially chocolate-spot disease, to
attack the local susceptible types frequently eateéd with haphazard cultural
practices. So, to improve yield and controllingsthiisease, some practices such as
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sowing dates, plant spacings and cultivars wer@qeed and tested to integrate for
the crop management.

Several foreign literatures concerned with sowiagedeffect on faba bean
growth and performance are available and all recenttad early dates. Mc Eweh
al. (1988) in UK, found that the earliest sowing otelaf Sept. advanced flowering
date by 2 weeks relative to the latest date ondatdov., but did not affect harvest
date. Stutzelet al. (1992) in Germany, suggested that delaying sowiveps
accompanied with reduced field emergence rate.bHs¢ performance of faba bean
was obtained from Oct. 1 and 15 sowing (Rajenddr&ingh, 1993, in India). Hatam
et al. (1999) in Pakistan, reported that when sowing eedayed from Oct. 22 to Jan.
7, marked decreases were recorded in flowering @a2¢, maturity date (21.5), plant
height (30.0), number of pods (43.5) and biologigi@ld (81.6%). The available
limited Egyptian studies, regarding the effect oiweig date on growth criteria,
indicated that Oct. 15 (Rabie, 1991), Nov. 1 (Argeal., 1992), Oct. 25 (Abdalla,
1995) or first week of Nov. (Amesat al., 1997) sowing was the best date for faba bean
growth and performance.

Plant density, on the other hand, have receivednsite local attention.
Several authors reported that plant height wasle@ted with increasing population
density up to 33.3 plant/n{Nassibet al., 1982; Nigenet al., 1988 a & b; Selim and
El-Seessy, 1991; Khalét al., 1993 and Abdel-Aziz and Shalaby, 1999), or up4a!
plant/nf (Zeidanet al., 1986 and 1990 and El-Douley al., 1996). All of them, in
addition to El-Metwally (1989), El-Fishawy and Fdy€1990), Abo-Shetaia (1990),
Ali (1993), Shaheiret al., (1995), Husseiret al. (1999), Mokhtar (2001) and El-
Metwally al., (2003) reported that increasing plant density atiegly affected
numbers of branches and pods/plant. Sa@l. (1989), Abo Shetaia (1990), Shams
El-Din (1991), El-Doubyet al. (1996) and Hassan and Hafiz (1998) indicated that
biological yield was enhanced by increasing plaehsity. However, insignificant
effect of plant density was detected on plant hefghDeib, 1982 and Shaheahal.,
1995) on number of branches (Shadilal., 1989) and on number of pods/plant (Abo
El-Zahabet al., 1981 and Shafikt al., 1989).

Concerning chocolate-spot disease very little imfation are available. In
UK, Mc Ewenet al., (1988) suggested that early sowing on late oft.S8lightly
increased the risk of chocolate spot. Khdlilal. (1993) in Egypt, found that dense
population of 33.3 plant/fmincreased the infection level with the diseaseUSA,
Koike (1998) reported that severely affected plavith chocolate spot lost over 50%
of foliage and pod development. Onghral. (1998) stated that Food Legumes Progr.
in Egypt bred faba bean lines tolerant to chocedpi® disease but none of them was
early mature. Unfortunately, there is no informatiabout the sum effect of both
sowing date and plant density for chocolate-spattroh Therefore, the present
investigation was planed to search for the besgnmatted combination among sowing
dates, plant densities and cultivars for contrgllthis disease and producing high
biomass, which represents the first major physickiggenetic component of yield.

MATERIALS AND METHODS

The present investigation was carried out at theeEmental Farm, Faculty
of Agriculture at Fayoum, during 2001/2002 and 20023 seasons to study the
effect of sowing dates, intra-row hill distancesdaaultivars on some growth
characters together with chocolate spot infectibfaba beanVicia faba L. The soil
of the experimental site was clay loam in textuii\i&Ce of 0.72 m mohs/cm and pH
of 8.8. Each of the two experiments included 3@ttreents resulted from the
combination of three sowing date, i.e October 1§, (Sovember 5 (§ and 25 (9);



three intra-row hill distances, i.e 154)D20 (D,) and 25 cm (B) which equivalent to
186700, 140000 and 112000 plant/faddan or 44.43 3%d 26.7 plant /fm
respectively; and four cultivars, i.e. Giza 2;\\Giza 429 (V), Giza 843 (V) and
Misr 1 (V4). The cultivar seeds were obtained from Legumedi@e Field Crops
Research Institute, ARC, Giza, Egypt. Averageseoiderature and relative humidity
during the two seasons, according to the Meteorcdd&tation in Itsa — Fayoum, are
presented in Table (1).

The experimental design applied in both seasonsrarmdomized complete
block in a split — split plot arrangement, withebrreplications. The main plots were
assigned to sowing dates, the sub-plots were deévotglant densities and the sub-
sub — plots were specified to cultivars. The areaach sub-sub — plot was 10.5,m
included 5 ridges of 3.5 m length and 60 cm widthe preceding crop was cotton in
the first season and maize in the second one. @alsuper phosphate (15.5%B)
and potassium sulphate (48%@) were added at the rates of 300 and 50 kg /faddan
respectively, during seed bed preparation. Immelyidtefore sowing, the seeds were
treated with fungicides (Vetavax 200 WP) at thes rat 2g9/Kg seeds. Seeding was
done in hills (three seeds/hill) on the two sidéshe ridges.Rhizobium inoculation
mixed with fine sand was added to the soil abovweed hills after sowing and
before irrigation. Thinning was practiced after @dy from sowing to secure two
plants/hill. Stimulative dose of ammonium nitraB3.6%N) was added at the rate of
68.5 kg /faddan before the first irrigation. Allethother recommended cultural
practices were followed. The usage of pesticide®wery restricted overall seasons,
where detergents were used, if needed, insteadstices.

During the growing season, germination percentége the number of
survived seedling/plot before thinning), floweridgte (when 50% of plants/plot were
flowered); and chocolate—spot disease infectionpitmgortion of infected plants to
the total plants in the two inner ridges) matuigte (when 90% of plants were
physiologically matured) were determined. At hatvden guarded plants were
random taken from each plot to record the averageplant height, number of
branches and number of pods. Biological yield (Bass) of the two inner ridges /
plot was determined and used for calculating thigaddan. The obtained data was
statistically analyzed according Gomez and Gomeé84}) and the means were
compared by LSD test at 5% level of significance.

RESULTS AND DISCUSSION
Germination percentage:

The data presented in Table (2) show that gernoinatiad the highest
percentage with moderate sowing date on Nov.5, ionllge second season, compared
to either earliest or latest dates. In this resfgitttzlet al., (1994) found that delayed
sowing reduced emergence rate and negatively affegermination (%). However,
Amer et al., (1997) reported that germination (%) was notcéé by sowing date.
Also, in the second season, gradual significantements for germination (%) were
observed by narrowing intra-plant distances, whieeepercentage of 25 cm treatment
surpassed those of 20 and 15 cm by 2.08 and 7.7a8pgectively. In regard to
cultivars, it was found that they behaved diffelei the two seasons. G.2 followed
by G. 429 recorded the highest germination (%)hm first season, however in the
second one, G.2 exhibited the lowest percentage.vhmied varietal behavior may be
ascribed to their different sensitivity to enviroamtal conditions.

The highest germination percentage, as affecte(Shy D) interaction, was
resulted from sowing on Nov.5 with the lowest plal@nsity only in the second
season. But, the character was markedly affectedSby V) interaction in both



seasons, where the maximum values were obtained $sawing G. 429 in the first
season, and G. 843 in the second on Nov.5. Thea#genay be reflect the suitability
of this date, in respect to its climatic and edaptwnditions, for germination and
emergence. (D x V) interaction had clearly effectgermination (%) in both seasons.
Where, G.2 cv. under moderate or highest plantidessn the first season and Misr
1 cv. under the lowest plant density recorded tighdst percentages. The second
order of interaction (S x D x V) was effective imetsecond season, where the late
sowing of G. 843 and M1 cvs. with lowest plant dgnsecorded the highest
germination percentages.

Flowering date:

Mean flowering date, expressed as number of days fowing up to 50% of
flowered plants (Table 2) was markedly increasethf67.33 to 68.14 day in the first
season and from 52.81 to 66.14 day in the secoed asisowing date was delayed
from Oct. 15 to Nov. 25. The increase in numbedays to flowering accompanied
with the late sowing may be ascribed to subject&htpto some unfavorable
environmental conditions prevailing with advancemtedof sowing which in turn
affected plant behaviour and consequently refleaded plant character such as
flowering date. This result is in line with thattalmed by Mc Eweret al. (1988) in
UK, who reported that the earliest sowing of falearb on late of Sept. caused
advancing in flowering date by two weeks, HoweWatamet al. (1999) in Pakistan,
found that days to 50% flowering was decreased fédmo 56 by delaying sowing
date from Oct. 22 to Jan. 7.

The data demonstrated that flowering date did rgtifscantly affected by
plant density in both seasons. This is may be duehé character was simply
genetically controlled and less influenced by emwnental effects. However, Farag
and El-Shamma (1994) reported that wide plant sigaaf 50 cm reduced number of
days celapsed to the first flower anthesis.

Regarding the cultivars effect, the results indidahat M.1cv. was the latest
flowering compared with all other cultivars in tfiest season. Whereas in second
season, G.429 was latest flowering cultivar. lwasrth to note that G.2 was the
earliest flowering cv. in both seasons. Abdatlal. (2000) detected a wide range of
flowering dates among the faba bean land racesestlny them. The only respecting
detected interaction effect was (S x V) in the selceeason. G. 2 was the earliest
flowering cultivar when planted on Oct. 15, wher&as129 followed by M.1 were the
latest ones when planted on Nov. 25.

Maturity date:

The data listed in Table (3) show that number gfsda 90% maturity was
markedly decreased from 160.44 to 146.20 and fréin11l to 149.28 days in the first
and second season, respectively, as sowing datelelaged from Oct. 15 to Nov.25
Hatam et al. (1999) detected similar results. The present détthe first season
indicated that maturity date was significantly é&sed from 152.78 to 151.92 days as
intra-row spacing was increased from 15 to 25 cm.

Faba bean cultivars showed marked variation irr tmaiturity dates in both
seasons, where G.2 was the earliest mature follgwétiout significant difference)
by G.843 cultivar. However, G429 followed by M1, looth seasons recorded the
greatest number of days to maturity. Varietal ‘aarespecting maturity date was
previously reported by Pilbeart al. (1989) and Abdallet al. (2000). It is worth
noting that G.2 was also the earliest floweringath season, followed by G.843 in
the second one, whereas M1 in the first seasorGad@9 in the second one were the
latest flowering cultivars. These results indicgtthat the first two cultivars, i.e. G. 2



and G. 843 possessed smaller period for both adatiom biomass and portion of
photosynthates partitioned to reproductive org#man the other two cultivars. But,
this is depend upon the gene activity of a cultead its rate/day for accumulation of
photosynthates either to flowering or during repitre organs growth (Evans,
1993).

Maturity date found to be affected by (S x V) iateion, where G. 2 in both
seasons and G. 843 in the second one, when sowsowen?25, were the earliest
maturing cultivars. Whereas, G. 429 sown on Octwa$ he latest maturing cv. in the
two seasons.

Plant height (cm):

As shown in Table (3) plant height was consideratdgreased from 100.67
to 77.02 cm in the first season and from 104.0B2@80 cm in the second one, as
sowing date was delayed from Oct. 15 to Nov. 25 $hortening of plant height
accompanied with the late sowing may be attribut@dsubject plants to some
unfavorable environmental conditions during thelyegrowth stage which in turn
affected plant behaviour which reflected on plagight. This is in general agreement
with that reported by Hatart al. (1999). The data demonstrated that changing the
intra-plant spacing had clear influences on plagigiit at harvest, where it was
increased by decreasing distances between plamstinseasons, but the differences
was significant only in the second season. Thisese in plant height could be
interpreted on the bases of increase number offzer unit area coupled with high
plant-to-plant competition. Several faba bean itigasors reached to the same result
(Nassibet al., 1982; Nigemet al., 1988 a & b; Zeidaret al., 1990; Ibrahim and
Ismail, 1994; El-Doubyet al., 1996; Ashmawyet al., 1998, and Abdel-Aziz and
Shalaby, 1999). However, El-Deib (1982) and Shaleeial. (1995) reported that
plant height was not affected by increasing plamtsity.

The results indicated that the tested cultivarsiccdae divided into two
categories regarding their plant height, where &.@ G.843 were shortest and G. 429
(surpassed all other cultivars) and M1 cv. weret#liest. This was true in the two
seasons. Varietal differences plant height werguieatly recorded by several authors
(Nigemet al., 1988a; Ameket al., 1992, Khalilet al., 1993; Abdel-Aziz and Shalaby,
1999; and Abdallat al., 2000). However, El-Tuhami and Hussien (1986) med
insignificant differences among cultivars studigutioem.

Plant height, as affected by (S x D) interactioaswnarkedly affected in both
seasons, where early sowing on Oct. 15 with thbdsgplant density gave the tallest
plants. It was also affected by (S x V) interactionthe two seasons, where the
maximum values of plant height were obtained byfig G. 429 followed by M1cv.
on Oct. 15. Concerning the effect of (S x D x enaction, the data showed that the
earliest planting of G. 429 with the highest dgnéit the first season) and moderate
density (in the second season) resulted in thestghilants.

Number of branches/ plants:

It was observed that the character means were tigtthae first season than
those of the second one, indicating its influengeséasonal fluctuations (Table 4).
The data showed that number of branches was ifisgnily decreased by delaying
sowing date especially in the second season. Sitndad was previously reported by
Amer et al. (1992), Hussieret al. (1994) and Ameret al. (1997). Plant density
showed clear effect on number of branches, wheneriéased by increasing distances
between plants in both seasons, but the differewees significant only in the second
season. Number of branches of 25 cm treatment ssedahat of 15 cm plant spacing
by 12.24%. These results are in full agreement withse obtained by several faba



bean investigators (Nassé al., 1982; El-Tuhami and Hussein, 1986; Nigetral.
1988a & b); El-Fieshawy and Fayed, 1990; SalamaE#rdawary, 1994; Ashmawy
et al., 1998, Mokhtar, 2001 and El-Metwakyal., 2003.

In respect to cultivars, the results indicated #ibhbf them possessed similar
number of branches in the first season. Howeved29.surpassed all cultivars in the
second season. Genotypic differences detected dpgniNat al. (1988 a&b); Dawwam
and Abdel-Aal (1991); Ameet al. (1992); Hassamt al. (1997) and Abdel-Aziz and
Shalaby (1999) supported the present results. Téta dhowed that (D x V)
interaction had marked effect on the character anlhe first season, where G. 843
cv. under moderate plant density gave the highestoer of branches/plant. Similar
findings were early obtained by Leilahal. (1988), Kandilet al. (1988) and Ameet
al. (1992).

Concerning (S x D x V) interaction, the data showet it had marked effect
on the character only in the first season. Thaesarsowing (on Oct. 15) of G.2 cv.
with moderate plant density (140000 plants/fad.)moderate sowing (on Nov.5) of
G. 843 with the same plant density gave the highestber of branches /plant. The
results indicating the different responses of @reetd cultivars to population density,
due to their different genetic factors controlledability to compete.

Number of pods/plant:

The character mean was decreased by 2.59 podd/ plasach season, as
sowing date was delayed from Oct. 15 to Nov. 25 Tecrease in pods number
accompanied with late sowing may be due to unfaatderenvironmental conditions
prevailing during the pod set and development @& $wing plant. This is in general
agreement with these reported by Rabie (1991) aatdrhit al. (1999). As shown in
Table (4) the data showed that pods number of 2Supassed that of 15 cm plant
distance by 17.7% in the first season and 13.3%hénsecond one. This result is
supported by several faba bean studies conductdfl-Bgib (1982), Kandil (1985),
El-Tuhami and Hussein (1986); Sastyal. (1989), Ali (1993); Metwally (1997) and
Mokhtar (2001). However, Abo El-Zaha&bal. (1981) and Shafikt al. (1989) found
that number of pods/plant was not affected by péaatcing.

Regarding the tested cultivars, the data indicdtatiM1 followed by G.2 cv.
produced the highest number of pods/plant in tihgt §eason. Whereas, G. 843
followed by both M1 and G. 429 surpassed G.2 ingheond season. These results
reflecting the differential responses of theseiaits to the environmental conditions.
Such varietal differences in pods number were presly reported by EI-Tuhami and
Hussin (1986), El-Moarabaa al. (1987), Dawwam and Abdel-Aal (1991), Khadl
al. (1993) and Abdallat al. (2000).

The (S x D) interaction had considerable effecttlom character, where the
highest values was obtained from the earliest pigwith the lowest plant density in
both season. Also, the maximum pods numbers/plasitaffected by (S x V)
interaction effect, were produced by G.2 in thetfseason and G. 429 in the second
one when sown early on Oct. 15. (D x V) interactstfrowed marked effect on the
character on both seasons. M1 in the first seasdnGa 429 cv. in the second one,
under the lowest plant density, gave the highestbar of pods/plant. These findings
support the earlier ones recorded by Lisiewaska Kindecik (1981), Leilahet al.
(1988) and Kandikt al. (1988). (S x D x V) interaction had also signifit@ffect on
the character in the two seasons. With the earp&stting under moderate plant
density, M1 ranked as the first podding in thetfgssason whereas, with the same
planting date under the lowest plant density, Ga2 the first on in the second season.

Biological yield (t/faddan):



As shown in Table (5) the biological yield (biomgasss decreased from 5.77
to 3.79 in the first season and from 4.01 to 3/B&itan in the second one, as sowing
date was delayed from Oct. 15 to Nov. 25 This way be due to clear decreases in
plant height, number of branches and number of podempanied with late sowings.
Similar trend was previously detected by severatkens who recommended early
sowing during first half of Oct. (Rajender and Sin@993 and Rajendet al., 1993);
end of Oct. (Rabie, 1991); first week of Nov. (Amaral., 1992 & 1997) for
producing the highest biological yield compared hwihe latter sowing dates
examined by them. It is well known that biomasshis first major physiological —
genetic component of the yield, in addition to pirtition between vegetative and
reproductive organs and number of days to matastythe second and third major
components of the yield. Progressively greater gperiod-gene-activity causes the
available photosynthate to be partitioned towarchpetitively quantitatively more
predominantly toward continued growth of vegetatorgans which result in large
biomass, and the total biomass accumulation igipelyi associated with duration of
plant growth (Evans, 1993). This concept suppohs present results where
increasing biomass (and its components) was acauspavith increasing vegetative
growth period up to flowering (Table 2).

The data showed also that the character was markeetreased by
increasing plant distances from 15 to 25 cm in Isathsons, due to increased number
of plants/unit area. Biological yield of 15 cm th@&nt surpassed that of 25 cm by
13.67 and 11.78% in the first and second seas@pectvely. These results are
supported by several faba bean investigators (8&aal:, 1989; Ibrahim and Esmail,
1994; El-Doubyet al., 1996 and El-Metwallgt al., 2003). In regard to cultivars, the
results showed that G.429 in the first season, Mnd followed by G. 429 in the
second one produced the highest values of biolbgiedd. Superiority of the two
cultivars may be due to their advantages in plagight and number of pods,
respectively, in the first season, and number oéntines and plant height,
respectively, in the second season, reflecting ithgortance of these characters
(especially plant height) as biomass contributémsaddition to that both cultivars
were latter flowering than the other two one andseguently accumulated more
biomass during their growth stages. Markedly vanediation among cultivars
detected herein supports those reported by Nigieah (1988b), Dawwam and Abd
El-Aal (1991) and Hassaat al. (1997).

The character was significantly affected by (S xiBtgraction, where the
maximum value was result from sowing on Nov. 25amthe highest plant density.
This result is in agreement with those obtained dilah et al . (1988) and Nassib and
Hussein (1988) who recorded the largest biologyald from the highest plant
density. Also, the character was affected by (S )xinferaction only in the first
season, where G. 429 cv. (which was the tallesttplan the first season) under the
densest population produced the highest biomagsila®iinteraction effect was
previously detected by Abd EI-Aziz and Shalaby @99he data showed that (S x D
x V) interaction effect was significant only in tkecond season. With latest sowing
under densest population, G. 429 produced the sidfelogical yield.

Disease character (Chocolate-Spot infection %o

The data presented in Table (5) show that the ptage infection with
chocolate-spot disease causedbirytis faba was decreased from 6.24 to 4.26% and
from 5.62 to 3.49% in the first and second seasespectively, as sowing data was
delayed from Oct 15 to Nov 25. These results aeawith those obtained by Mc
Ewen et al. (1988) in UK, who found that early sowing on laté September



increased the risk of chocolate-spot disease. Teeept results showed that the
infection percentages were higher in the first sedban those of the second one, and
this may be attributed to lower temperature andhédrigelative humidity (RH) of the
first season (Table 1) as two climatic factors etffey this disease(Harrison, 1981).
Overall two seasons, infection percentages indigatihat the virulence of the
pathogen was higher on the plant sown early, whezetemperature was still high
24.7C with R.H of about 61.2%, than on the plants s@mmnNovember, where the
temperature decreased up tdQawith about 60.8% RH (Tablel). Harrison (1981)
suggested that, at any stage of plant growth,dteeaf aggressive lesion progress was
linear and proportional to RH between 60 to 100B&, optimum temperature was
between (6 to 26C, and neither light intensity nor a film of freatsr affected lesion
development. So, the logical explanation of theultssdetected herein that, the
infection occurred initiating from December (1848 62.0 RH) and January (180

& 64.2 RH, as shown Table 1) where the plants searty on Oct. 15 were well
established and thereafter exposed to infectiofofog time more than those sown on
latter dates. This explanation may be confirmedth®y larger differences between
maximum and minimum temperature (which encouradeciion, Harrison, 1981)
during Dec. (13.%) and Jan. (13°C) compared with that of Oct. (12Q.

It is worth to note that although the earliest sayishowed the highest
infection percentages it produced highest valueplaht highest number of pods
branches/plant and biomass/faddan, indicating neffectiveness. This confirmed
again that infection occurred late after pods isgttin early sown plants and thus was
lesser influence on the biomass and its componeatspared to the plant sown later
on November. This interpretation is strongly redatéth those reported by Monsour
et al. (1976), Williams (1975), Griffiths and Lawes (197Who suggested that
infection with chocolate spot after pod formatioadhlittle effect on biomass and
yield.

Chocolate-spot infection (%) was increased by destng intra—plant distance
in both seasons. In other word, level of infectiwas increased by enhancing plant
density. The value of 25 (26.7 plant§jnsurpassed that of 15 (44.4 plant§/mm
treatment by 77.4 and 83.0% in the first and secs@adon, respectively. These results
are in agreement with that early reported by Ingeard Hebblethwaite (1976) who
suggested that chocolate-spot disease was moregaagnia the relatively dense faba
bean population. Also, Khaldt al. (1993) found that the level of infectionfrwas
increased by increasing plant density from 16 t@I38ts/n.

In regard to cultivars, it was observed that G. 488 M. 1 cvs. were more
susceptible for the disease than the other twaveandt The results showed that G.2
followed by G.843 cvs. in the first season, as wasliG. 843 followed by G.2 cvs. in
the second one, exhibited disease tolerance wiierecarded least infection levels.
The relative tolerance of these two cvs. evintlg do their genotypic factors which
may be delayed the infection or enabled the plamfrevent its spreading. Harrison
(1981) suggested that a toxin produced by infetdbd bean plant tissue caused cell
death and thereby drying of the tissue, thus piawgrfurther fungal growth and
lesion development.

Chocolate-spot infection (%) was significantly afed by (S x D) interaction
only in the first season, where the lowest leve$ wesulted from earliest sowing with
highest plant density. However latest sowing wiiti® plant spacing showed the
highest infection percentage. (S x V) interacteffect was clearly observed the
character in both seasons G.2 in the first seasdn@843 cv. in the second one
when sown on Nov.25 showed the least infectionl$ewehereas the highest level was
recorded by G.429 cv. when sown on Oct.15 in be#sens. Significant (S x D x v)
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interaction detected in the two seasons revealadtke lowest infection level was
recorded by G.843 cv. when sown early on Oct. 1 tie lowest plant density. The
above mentioned results revealed the preferendeotif G. 843 and G.2 cvs. for
growing faba bean to avoid the losses caused byotdte-spot disease.
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Table (2): Germination percentage and flowering det affected by sowing dates , plant spacing alpa lbean cultivars during 2001/2002
and 2002/2003 seasons.

A " Germination % Flowering date
= ‘ga’ § . 2001/2002 2002/2003 2001/2002 2002/2003
= S | £ b Sowing dates (S Sowing dates (S) Sowing dates (S) Sowing dates (S)
2| O 15" 5" 25" Mean 15" 5" 25" Mean 25" Mean 25" Mean 15" 5" 25" Mean
Oct Nov. Nov. Oct Nov. [ Nov. Nov. Nov. Oct Nov. [ Nov.
G.2 81.33| 87.00 88.67 85.67] 88.0B 87.p086.77| 87.47 55.00| 53.00| 65.00( 57.67| 50.00| 58.33| 65.33| 57.89
G.429 | 75.33| 84.67 82.33 80.78 89.9p 89.p789.37| 89.75[ 57.00| 57.00| 69.33| 61.11| 54.00| 60.67| 68.67| 61.11
15cm | G.843 | 72.00| 71.67 84.33 76.00 85.90 94.4786.70| 89.02] 59.00] 55.00| 67.00| 60.33| 50.67| 58.33| 62.67| 57.22
M.1 70.00( 65.33 68.67 68.00 85.80 86.p085.73| 85.91] 59.00] 59.00| 70.67| 62.89| 54.00| 61.67| 68.33| 61.33
Mean 74.67| 77.17 81.00 77.6]] 87.4L 89.b687.14| 88.04| 57.50| 56.00| 68.00| 60.50| 52.17| 59.75| 66.25| 59.39
G.2 83.67| 88.00 85.33 85.67 87.90 96.8087.20| 90.63| 55.33] 52.33| 66.00| 57.89| 50.33| 58.33| 63.33| 57.33
G.429 | 79.00] 93.00 79.00 83.67 88.3D 93.5098.03| 93.28| 58.00| 55.33| 69.33| 60.89| 56.00| 61.00| 69.00| 62.00
20cm | G.843 | 72.67| 75.00 81.33 76.33 91.8f 96.8090.83| 93.17| 56.33| 56.00| 67.00| 59.78| 52.00| 58.67| 63.33| 58.00
M.1 72.33| 73.00 70.67 72.00 93.00 95.8794.70| 94.52| 58.33| 57.67| 70.00| 62.00| 54.00| 62.33| 68.00| 61.44
Mean 76.92| 82.25 79.08 79.42) 90.2)f 95.y492.69| 92.90| 57.00] 55.33| 68.08]| 60.14| 53.08| 60.08| 65.92| 59.69
G.2 78.67| 78.67 79.67 79.00 90.20 97.p084.40] 90.53] 55.33| 53.33 66 58.22| 50.33| 58.00f 63.00f 57.11
G.429 | 80.00|] 83.00 77.00 80.00 97.00 96.8394.07| 95.80| 59 57.33] 69.33| 61.89| 57.33| 61.67| 69.00| 62.67
25cm | G.843 | 70.00] 70.33 81.67 74.00 98.2D 99.4088.70| 95.43| 56.67| 56.00| 67.33| 60.00( 50.67| 57.33| 63.67| 57.22
M.1 78.33] 70.33 77.67 75.44 95.2D 99.4098.07| 97.56 59.00| 58.00| 70.67| 62.56| 54.33| 61.33| 69.33| 61.66
Mean 76.75 75.58 79.00 77.11 95.15 98.p391.31| 94.83] 57.50| 56.17| 68.33| 60.67| 53.17| 59.58| 66.25| 59.67
50 G.2 81.22| 84.56 84.56 83.45 88.7[L 93.8086.12| 89.54| 55.22| 52.89| 65.67| 57.92| 50.22| 58.22| 63.89| 57.44
S G429 | 78.11| 86.89 79.44 81.48 91.7B 93.p793.82| 92.94 58.00| 56.55| 69.33| 61.29| 55.78| 61.11| 68.89| 61.93
3 % G.843 | 71.56( 72.33 82.44 75.44 91.9p 96.B988.74| 92.54| 57.33| 55.67| 67.11| 60.04| 51.11( 58.11| 63.22| 57.48
= © M.1 73.55[ 69.55 72.34 71.81] 91.38 93.8292.83| 92.66| 58.78| 58.22| 70.45| 62.48| 54.11]| 61.78| 68.55| 61.48
Mea”;gtressow'”g 76.11| 78.33| 79.70| 78.09 90.9k 94.4500.38| 91.92| 57.33| 55.83| 68.14| 60.43| 52.81| 59.81| 66.14| 59.58
LSD at 5% level for:
Sowing dates ES% = n.s 2.43 0.95 1.59
Plant spacing (D) = n.s 1.12 n.s n.s
Cultivars(V) = 3.32 1.37 0.59 D.7
SxD = n.s 1.95 n.s n.s
SxV = 5.75 2.36 n.s 1.23
DxV = 5.75 2.36 n.s n.s
SxDxV = n.s 4.09 n.s n.s
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Table (3): Maturity data(day) and plant height m cas affected by sowing dates , plant spacingfainal bean cultivars during 2001/2002
and 2002/2003 seasons.

A " Maturity date Plant height in cm
Y § § . 2001/2002 2002/2003 2001/2002 2002/2003
= S | £ b Sowing dates (S Sowing dates (S) Sowing dates (S) Sowing dates (S)
2| O 15" 5" 25" Mean 15" 5" 25" Mean 25" Mean 25" Mean 15" 5" 25" Mean
Oct Nov. Nov. Oct Nov. [ Nov. Nov. Nov. Oct Nov. [ Nov.
G.2 |157.67| 147.33 143.33 149.44 159.33 150|3317.00| 152.22 94.20| 92.53 | 80.33| 89.04 101.2| 86.57 | 90.27| 92.6
G.429 | 163.00| 153.67 150.00 155.54 164.Q0 156|a52.00| 157.33| 107.5| 88.17| 88.14 94.6p 110.3| 94.43| 101.5( 102.1
15cm | G.843 | 159.00| 148.33 144.67 150.671 158.47 150|646.67| 152.00[ 98.90| 73.30| 77.00 83.0f 104.0| 95.97 | 94.83| 98.24
M.1 167.67| 150.67 148.00 155.45 163.33 155|3$H1.33| 156.66] 103.4| 75.60] 74.0Q 84.3p 1087 99.p3 94{43 1(qO0.7
Mean | 161.84] 150.00 146.50 152.74 161.33 153|aB19.25| 154.56| 101.03| 82.40| 79.88] 87.71 106.0794.00| 95.28| 98.41
G.2 |157.33| 147.33 142.00 148.89 158.00 150{a7.00| 151.67| 93.27 | 86.40] 70.83 8350 91.q7 77.p0 83[(93 84.30
G.429 | 163.00( 153.33 150.00 155.44 164.00 156|3%H0.33| 156.89| 105.03| 92.87 | 81.50] 93.13 112.4099.30( 96.60| 102.7f
20 cm | G.843 | 159.00| 148.00 144.00 150.34 159.00 150{318.67| 152.67| 92.61 | 80.20] 83.5Q 85.44f 102..1B2.50( 90.07 91.57%
M.1 160.00( 150.00 148.00 152.671 163.33 155|3%H0.67| 156.44| 95.50| 87.07] 72.0Q 84.8p 109.4®2.57( 97.33| 99.71
Mean | 159.83| 149.67 146.00 151.83 161.08 153|aM9.17| 154.42| 96.60| 86.64| 76.9q 86.7B 103./®88.07 | 91.98[ 94.6(
G.2 |157.00] 149.00 142.00 149.33 158.33 150{3317.00| 151.89| 93.67 | 81.97| 66.33 80.6p 93.q0 95.p7 87(10 93.72
G.429 | 163.00( 151.00 150.67 154.89 164.00 155|6152.00] 157.22| 114.23| 81.03 | 80.67] 91.9§ 112.9305.03| 98.40( 105.44
25cm | G.843 | 158.33| 149.00 144.00 150.44 159.Q0 150|aM7.33| 152.11] 101.13] 79.47| 71.17| 83.94 96.3D 85.47 86.83 89]40
M.1 |160.33| 151.00 147.67 153.00 162.33 155|6I51.33| 156.44| 108.53| 78.47 | 78.77] 88.59 107.33106.4| 92.70| 102.1p
Mean | 159.67| 150.00 146.09 151.94 160.92 152|919.42| 154.42] 104.39| 80.24 | 74.24] 86.29 102.3998.02 | 91.13| 97.1§
5 0 G.2 |157.33| 147.89 142.44 149.24 158.35 150|27.00| 151.92| 93.71| 86.97| 7250 84.3p 95.10 86.p1 87|10 894.57
= S [ G.429 |163.00| 152.67 150.22 155.30 164.Q0 156|b1.44]157.15|108.93| 87.36 | 83.45| 93.24 111.8999.59| 98.86| 103.4f
s % (G.843 | 158.78| 148.44 144.22 150.44 158.89 150|3317.56| 152.26] 97.55| 77.66| 77.24 84.1#4 100.8B8.01| 90.41| 93.09
= 0o M.1 162.67 150.56 147.89 153.7( 163.00 155|4¥b1.11| 156.52| 102.50] 80.38 | 74.92] 85.93 108.4899.33 | 94.82 100.8B
Mea”;gtressow'”g 160.44| 149.89| 146.20| 152.14 161.11 153|a%9.28| 154.46| 100.67| 83.09| 77.02| 86.93 104.0793.36 | 92.80| 96.74
LSD at 5% level for:
Sowing dates (S) = 0.29 0.73 2.96 3.38
Plant spacing (D) = 0.23 n.s n.s 1.76
Cultivars(V) = 0.28 0.35 1.94 1.69
SxD = n.s n.s 3.97 3.05
SxV = 0.49 0.61 3.36 2.92
DxV = n.s n.s 3.36 2.92
SxDxV = n.s n.s 5.81 5.06
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Table (4): Number of branches/plant and numbgpaafs/plant as affected by sowing dates , plantispand faba bean cultivars during

2001/2002 and 2002/2003 seasons.

A " Number of branches/plant Number of pods /plant
= § § . 2001/2002 2002/2003 2001/2002 2002/2003
= S | £ b Sowing dates (S Sowing dates (S) Sowing dates (S) Sowing dates (S)
2| O 15" 50 25" Mean 15" 5" 25" Mean 25" Mean 25" Mean 15" 5" 25" Mean
Oct Nov. Nov. Oct Nov. Nov. Nov. Nov. Oct Nov. Nov.
G.2 3.27 3.57 3.07 3.30 4.17 2.97 2.97 3.34 13.2¥2.10/ 8.10| 11.14 7.33 8.17 6.33 7.28
G.429 | 3.67 3.13 3.23 3.34 5.33 3.0 2.93 3.13 11.98.87 9.10 9.97 8.40 5.93 7.77 7.3Y
15cm | G.843 | 3.53 3.43 3.13 3.36 4.00 3.10 2.83 3.31 12.68.90 7.67 9.72 8.43 9.70 5.83 7.9
M.1 4.20 3.87 3.13 3.73 4.30 2.8y 2.97 3.35 1.9 1/1.98.87 10.94 10.50 7.70 7.07 8.42
Mean 3.67 3.50 3.14 3.44 4.45 2.9p 2.45 3.43 12.43).45| 8.44 10.44 8.67 7.88 6.75 7.76
G.2 4.37 3.37 3.80 3.85 4.43 3.1y 3.33 3.64 13.000.40f 9.23 10.84 7.77 5.93 5.7 6.47
G.429 | 3.33 4.20 3.47 3.67 4.80 3.6 2.90 3.7 10.3170.93| 9.80 10.374 10.4 8.17 6.33 8.30
20cm | G.843 | 4.33 4.37 3.60 4.10 4.33 3.1Y 2.93 3.38 13.012.37| 9.40 11.61 8.80 8.77 7.70 8.42
M.1 3.87 3.83 3.17 3.62 4.83 2.6y 2.13 341 13.9B0.70f 10.40| 11.68|10.37 8.20 7.73 8.77
Mean 3.98 3.94 3.51 3.81 4.60 3.1p 2.90 3.55 12.501.10] 9.71 11.13 9.34 7.77 6.87 7.99
G.2 3.70 4.13 3.90 3.91 4.53 3.3 2.97 3.%8 13.801.43| 11.93| 12.39|12.20 7.50 7.33 9.01
G.429 | 3.83 3.60 3.70 3.71 5.37 3.70 3.60 4.22 12.471.93| 12.97| 12.46|12.10 9.07 7.10 9.42
25cm | G.843 | 3.97 3.73 3.83 3.84 5.37| 2.9Y 3.10 3.81 12.99.60| 10.87 11.15/11.83 | 6.67 8.40 8.97
M.1 3.57 4.03 4.07 3.89 5.23 3.1y 2.9 3.7 1B.3 18.038.17| 13.17| 8.03 7.57 7.73 7.78
Mean | 3.77 3.87 3.88 3.84 5.13 3.2p 3.12 3.85 13.11.5a] 12.24| 12.29|11.04 | 7.70 7.64 8.79
50 G.2 3.78 3.69 3.59 3.69 4.38 3.16 3.02 3.52 13.361.31] 9.75| 11.41 9.10 7.20 6.45 7.58
c S | G429 | 361 3.64 3.47 3.57 5.17| 3.44 3.1 3.91 11.580.58| 10.62| 10.93[10.30 | 7.72 7.07 8.36
8% G.843 | 3.94 3.84 3.52 3.77 4.57 3.08 2.85 3.50 12.880.29] 9.31| 10.83 9.69 8.38 7.31 8.46
= 0o M.1 3.88 3.91 3.46 3.75 4.79 2.90 2.893 3.51 13.081.89] 10.81| 11.91| 9.63 7.82 7.51 8.32
Mea”;gtressow'”g 3.80 | 3.77 3.51 369| 472 316 296 341 12.7m.02| 10.13| 11.29| 968 | 7.78| 7.09| 8.18
LSD at 5% level for:
Sowing dates (S) = n.s 0.59 0.81 0.41
Plant spacing (D) = n.s 0.28 0.58 0.24
Cultivars(V) = 0.22 0.29 0.55 0.30
SxD = n.s n.s 1.00 0.41
SxV = n.s n.s 0.94 0.52
DxV = 0.39 n.s 0.94 0.52
SxDxV = 0.87 n.s 1.64 0.90
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Table (5): Biological yield (ton/faddan) and chatetspot as affected by sowing dates , plant sgamnmd faba bean cultivars during
2001/2002 and 2002/2003 seasons

5 m Biological yield (ton/faddan) chocolate-spot
=5 3 2001/2002 2002/2003 2001/2002 2002/2003
8 -§ % > _ Sgwing datehs (S i Sc:r\]/ving dat(:s (S) i Sowing dr?tes (S) i Sovyring datesh (S)
& © %)E::t NEz)v. l\zlgv. Mean (1)5(t:t N50v. l\zlgv. Mean l\zlgv. Mean l\zlgv. Mean (1)5((:t N50v. l\zlgv. Mean
G.2 5.63 5.20 4.00 4.94 4.17 4.1y 3.70 4.01 3.17 2.7% 2.0z 2.67 3.9¢ 3.2¢ 2.0¢ 3.1Z
G.429 | 6.03 577 4.27 5.36 4.07 4.08 4.40 4.23 5.07 3.8C 1.97 3.61 6.4z 5.2C 3.47 5.0¢
15cm | G.843 | 6.20 3.90 4.27 4.79 4.07 3.8D 3.90 3.92 5.9C 3.7- 1.9C 3.84 3.47 2.0¢ 1.7¢ 2.4%
M.1 6.37 4.60 3.60 4.86 4.17 3.78 4.50 413 5.4z= 3.9- 3.7C 4.3€ 3.64 3.64 3.2¢ 3.52
Mean 6.06 4.87 4.04 4.99 4.12 3.98 4.18 4.08 4.88 3.55 2.40 3.6] 4.3B 3.5 2.64 3p3
G.2 5.47 4.33 4.00 4.60 3.93 3.28 3.0 3.42 4.63 3.60 3.73 3.94 2,77 4.16 4.89 37
G.429 | 5.47 4,53 4.00 4.67 4.10 3.68 3.40 3.11 7.07 4.47 5.57 5.7( 7.8) 7.40 2.54 5pP4
20cm | G.843 | 5.63 4.60 4.40 4.88 3.93 4.2y 3.33 3.84 6.77 5.53 4.17 5.44 3.4y 3.J0 3.00 3]16
M.1 5.73 4,53 3.20 4.49 4.33 4.0y 3.53 3.99 6.93 5.37 6.20) 6.17 5.7 3.93 1.96 3B9
Mean 5.58 4.50 3.90 4.66 4.07 3.8D 3.43 3.Y46.35 474 4.92 5.34 4.97 4.6 2.9y 4.19
G.2 55 4.07 3.47 4.35 3.47 3.68 3.77 3.62 6.40 6.57 5.20 6.06 6.84 6.25 5.0p 6.5
G.429 | 5.67 4.73 4.33 491 4.20 3.10 3.7 3.69 9.43 6.17 4.60 6.7 10.41 9.52 5.95 8.63
25cm | G.843 | 5.33 3.33 2.93 3.86 3.70 3.48 3.33 3.49 7.47 5.53 5.80) 6.21 4.7p 5.35 2.Y7 4p9
M.1 6.17 4.13 2.97 4.42 3.97 4.18 3.7 3.7T9 6.70 6.73 6.27 6.57 8.0B 6.47 5.65 6B5
Mean 5.67 4.07 3.43 4.39 3.84 3.5 3.84 3.657.50 6.25 5.47 6.41 7.5]] 7.0( 4.8p 6.46
A G.2 5.53 4.53 3.82 4.63 3.86 3.68 3.52 3.69 4.72 4.30 3.66 4.23 4.53 4.57 3.84 4.1
pa § G.429 | 5.72 5.01 4.20 4.98 4.12 3.59 3.92 3.88 7.12 4.81 4.04 5.34 8.2B J7 3.99 6p3
8 % G.843 | 5.72 3.94 3.87 4.51 3.90 3.88 3.52 3.156.71 4.93 3.96 5.2( 3.9D 3.48 2.50 3p9
=0 M.1 6.09 4.42 3.26 4.59 4.16 3.99 3.7 3.97 6.36 5.34 5.39 5.7( 5.81L 4.41 3.63 4§75
Mea”;g[efow'”g 577 | 448 | 379 | 468| 401 377 360 382624| 485 426 512 56p 506 349 4fr2
TS at 506 Tevel Tor.
Sowing dates & z 8%] 84115 8%5 ggg
Cltvaras) = 0.2¢ 0.17 0.4¢ 0.92
SxC = n.c 0.24 0.5€ n.c
SxV = 0.4¢ 0.2¢ 0.6C 1.6:
DxV = 0.4¢ n.c n.c n.s
SxDxV = n.s 0.51 1.3¢ n.s
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