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ABSTRACT

During 2001/2 and 2002/3 winter seasons at the fixpatal Farm, Fac.
Agric. At Fayoum, two field experiments were conigacto evaluate four faba bean
cultivars (G.2, G. 429, G.843 and Misr 1) sown uniheee sowing dates (Oct. 15,
Nov. 5 and 25) with three intra — row plant spasifp, 20 and 25 cm between hills).
The investigation was done with aim of searchingtf@ best combination between
genotypical and environmental factors produced highd with improved quality.
Randomized complete block design, in split-splibtphrrangement, with three
replications was applied.

The obtained results revealed that delaying sovnogn Oct. 15 to Nov. 25
resulted in increases for number of seeds/pod 4%6)1in the first season, and seed
index (7.74 and 8.28%) in both seasons. Howeveargdseaumber/ plant and seed
yield/faddan were decreased by (6.88 and 24.84) &®I85 and 15.84%)
respectively, in the two seasons. The highest segght/plant was recorded from the
intermediate date in the first season and fromeheiest date in the second one.
Sowing on Nov. 5 gave the highest harvest indelkatih seasons. Concerning plant
density, seeds/ pod (9.66 and 6.64), seeds/ pn®§ and 6.01) and seed weight/
plant (34.40 and 10.67%) were decreased as intoav-plant distance was decreased
from 25 to 15 cm in the first and second seasospeasively. Whereas, seed
yield/faddan was increased (14.29%) by increasiagtpdensity in the first season.
Seed protein content was decreased by 7.79% ifiréhseason with delaying sowing
date, and increased by 5.00% in the second seagbningreasing plant density.
However, seed carbohydrate content did not affgcbdth sowing dates or plant
density. The tested cultivars showed significarifedences for all of the studied
characters, except carbohydrate content (%)pih beasons. Several significant first
and second order of interactions were detecteddaudissed. The data indicated that
sowing G. 2 or G. 429 on Nov. 5 with density of 1dr2140 thousand plants/faddan
resulted in highest seed yield with acceptableityual
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component, protein & carbohydrate.

INTRODUCTION

Faba bean\{icia faba L.), as a legume member belonging Fabaceae
family, is a multi benefits crop. It is importandrfsoil fertility, human nutrition,
animal feeding and industry purposes. Howeveprtsluction in Egypt is limited and
fails to face the increasing local consumption e#ds due to gradual decreases in its
cultivated area and average yield. In 1998, thex andtivated for dry seeds was
384911 faddan produced yield with an average o59.83 Whereas , the area and
average yield were decreased to 302845 faddan.8@d 1, respectively, in 2002
So, increasing crop production is the major taajethe national agriculture policy
and can be achieved through both increasing thevatdd area and growing the high
yielding and stable cultivars under favourable syvinental conditions. Therefore, to
improve yield and quality of faba bean, it is imgi@re to search for the suitable and
integrated cultural practices such as proper sowatg, appropriate plant density and
well adapted cultivars.
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Concerning sowing date, Rabie (1991) recommendecetid of October as
the best date for producing the highest seed wiettiquality average compared with
the latest dates. Amet al. (1992) obtained the greatest seed yield from isgwin
Nov. 1 in the first season and on Nov. 15 in th@ed one, whereas sowing on Nov.
30 decreased yield and its components. Aahal. (1997) reported that planting on
the first week of Nov. surpassed that on the lastknof Nov. in yield, most of yield
components. Hatamet al. (1999) indicated that number of seeds/pod, seed
weight/plant and seed yield/ha were decreased b§518nd 85% respectively, as
sowing date was delayed from Oct.22 to Jun.7, vaseseed index did not affect.

several faba bean investigators reported the dguaeting resulted in
decreases for seeds/pod, seeds/plant, seed wiaghtgmd seed index (khalil and
Thompson, 1982; Nassiét al., 1982; El-Tuhami and Hussein, 1986, Abo-shetaia
(1990; Khalilet al, 1993; Husseirt al., 1994; Hassan and Hafiz, 1998 and Mokhtar,
2001). While, dense planting had no effect on dpeds(Abo El-Zahaket al,1981
and 1982; El-Fieshawy and Fayed, 1990 and on seek i(Abo El-Zahalet al.,
1982, and Zeidamt al., 1990). However, Zeidaet al.(1986). Ibrahim and Esmail
(1994) Metwally, 1997 and Hassan and Hafiz, 1998néb that seed index was
increased in the densest plant population. Omtiher hand, seed yield was increased
by increasing plant density up to 26.7 plafdt{fbo Salama and Dawood, 1994), up
to 31.7plant/rh (Mokhtar, 2001) up to 33.3 plantfniNassibet al., 1982; Nigemet
al., 1988a &b; Selim and El-Seessy, 1991; Khdlial., 1993 and Abdel-Aziz and
Shalaby, 1999) and up to 44.4 plarft/(Beidanet al., 1990; El-Doubyet al., 1996
and Hassan and Hafiz, 1998). However, Saxena amda8t ( 1983) obtained the
lowest seed yield from the highest dense planti®g plant/nf). In addition,
insignificant yield differences were found betweEhi7 and 22.2plant/m(Abo El-
Zahab, et al.1981) and between 24 and 67 plarft/ffieama, 1994). While Zeidan
(1986) found that intermediate density of 33.3 @ty both of 22.2 and 44.4
plants/nf.

Genotypic differences due to plant density weremded for seeds/pods by El-
Tuhami and Hussein (1986), for seeds/plant by Etd¥laaet al. (1987) and Khalikt
al. (1993), for seed weight/plant, seed index andl sesld/faddan by Nigenet al.,
(1998b), Dawwam and Abdel — Aal (1991), Anetrl., (1992) and Ashmawst al.,
(1988) and for all of these characters by Abdetlia. (2000).

Unfortunately, very little information were availab about. the Whole
integrated effect of sowing dates, plant density aemtivars on faba bean yield, yield
components and quality characters. To confirm ithtisgration among these factors,
the present investigation was designed.

MATERIALS AND METHODS

Two field experiments were executed during 20002@&nd 2002/2003
winter seasons at the experimental Farm, FacultyAgdiculture at Fayoum, to
evaluate seed yield and its related characterala beanYicia faba L., sown under
different planting dates and spacings. The sothefexperimental site was clay loam
in texture with ECe of 0.72 mmohs/cm and pH of 88e preceding crops were
cotton and maize in the first and second seasspeotively. The used experimental
design was randomized complete block, in splittgplot arrangement, with three
replications. Three sowing dates (October 15, Ndemd and 25), three intra-row
plant distances (15, 20 and 25 cm, which equivaleri86.7, 140 and 112 thousand
plants/faddan or 44.4 , 33.3 and 26.7 plants fespectively) and four cultivars (Giza
2, G. 429, G. 843 and Mirs 1) were allocated inrmaub— and sub sub-plots,



alternatively. The plot area was 10%rmcluded 5 ridges of 3.5 in length and 60 cm
width.

The seeds of the cultivars were obtained from Lezggi®ec., Field Crops Res.
Inst., ARC, Giza, Egypt. 300 kg calcium super plnagp (15.5% $Os) and 50 Kg of
potassium sutphate (48%®) were added during seed bed preparation. Plantasy
done with seeds, treated by “Vetavax 200 WP” atr#tie of 2g/kg seeds, in hills (3
seeds/hill) on the two sides of the ridgelsizobium inoculation, mixed with fine sand
was sprinkled on the covered hills after sowing aetbre irrigation. Thinning was
practiced after 21 days from sowing to secure twamtg/hill. Simulative dose of
ammonium nitrate (33.5% N) was added at the rat8d Kg/faddan before the first
irrigation. All of the other recommended culturalagtices for growing faba bean
were followed.

At harvest time, ten guarded plants were randomkernt from each plot to
measure the averages of number of sees/pod, nuamaemveight of seeds/plant.
Plants of the two inner ridges/plot were whollyVested to determine its biological
and seed yields and used to estimate harvest isder,index (100 seeds weight) and
seed yield/faddan. Representative dry seed sanuiledms taken to estimate the
percentages of protein (using Orange—dye cloroinigtethod, Hafez and Hikkelsen,
1981) and carbohydrate content (using phenol-suiplaced regent, Duboigt al.,
1956). The obtained data ware subjected to staisinalysis outlined by Gomez and
Gomez (1984) and the means were compared by L3D tes

RESULTS AND DISCUSSION

Crop scientists considered the yield to be thetldegitable quantitative
character depend upon different components, dgeritrol by almost all the genes of
the plant and greatly influenced by many variabletdrs of environment. The rate of
growth and development of the reproductive organsldpend upon the available
photosynthates partitioned to these organs, whichtralled by genetical and
environmental actions and interactions. So, to inbkagh vyield, it is essential to
search for suitable growing conditions under whilbh balanced compensation of
yield contributors occurs toward the maximum yield.

Number of seeds/pod:

The data presented in Table (1) show that numbeeefls/pod was increased
significantly in the first season and insignifidgnh the second one, as sowing date
was delayed from Oct. 15 to Nov. 25. This resutitcadicts that reported by Hatam
et al.(1999) in Pakistan, due to differences in the expemtal materials and
environmental conditions under which the former evstudied. Changing the intra-
plant distance had clear influences on seeds/ pdabih seasons, but in different
trends. In the first season, the character me&5% aim (low density) surpassed that of
15 cm treatment. Khalil and Thompson (1982), AbetSia (1990) and Mokhtar
(2001) supported this result. However, the revevae found in the second season,
due to seasonal fluctuations. Connecting with s El-Zahaket al. (1982) and El-
Fieshawy and Fayed (1990) reported that seed/psdnataffected by plant density.
The tested cultivars were markedly different inittseeds/pod in both seasons. G.2
followed M.1 cvs. in the first season, and G.2he second one surpassed all other
cultivars. Genotypic differences for this charactare also recorded by El-Tuhami
and Hussien (1986), Dawwam and Abdel-Aal (1991) afdlalla et al. (2000).
Whereas, Ashmawgt al. (1998) found insignificant differences among G161
and G. 716 cvs. for this character.

Seeds/pod found to be markedly affected by S x tBraation in the second
season, where the maximum number was obtained fdanting on Oct. 15 under



moderate plant density. Also, the effect of S xnteraction was significant only in
the first season, where the highest numbers ofsfaed were recorded from planting
M.1 and G. 429 on Nov. 5 as well as G. 843 on Ni&.The character was affected
by D x V interaction in both seasons. G. 843 uriderlowest plant density in the first
season and under the highest density in the semomgossessed the greatest number
of seeds/ pod. This may be attributed to the liedisience of density on this character
in particular of this cultivar. In this concern, 4set al. (1998) reported that seeds/pod
was not affected by D x V interaction. The chanawtas also affected by S x D x V
interaction in both season, where G. 843 gave tkatgst numbers from moderate
sowing date with lowest density in the first seasom from latest date with the
densest population in the second one.

Number of seeds / plant:

It was noticed, in general, that the values of sg#dnt in the first season were
higher than the corresponding ones in the secoasloge This may be attributed to
seasonal climatic changes during seed and podgsifthe data in Table (2) show that
seeds/ plant was significantly decreased by dejasowing date in both seasons. The
character means of the first season were higher ttihase of the second one, which
may be resulted from the reduction in seeds/ potheflater season. Concerning the
plant density effect, the data showed seeds/ plastincreased by increasing intra-
row plant distances in both season. These reaytigosted those reported Nassib et
al. (1982); Sargt al. (1989); Abo-Shetaia (1990); Khaét al., (1993); Husseiet al.
(1994) and Mokhtar (2001). The data showed alsbNha in the first season and G.
843 in the second one produced the greatest nuohiseeds/plant.

Regarding S x D interaction effect, results indécathat the highest numbers
of seeds/ plant were resulted from the lowest pthamtsity sown on Nov. 25 in the
first season or on Oct. 15 in the second one. iidsslt reflects that sowing date may
be more important than plant density for this cbema S x V interaction found to be
significantly affected seeds/ plant in both seasar®ere the maximum values were
resulted from sowing G. 843 on Oct. 15 indicatitsgconsistency relative to the other
cultivars. D x V interaction effect was clearly ebged in both seasons. M.1 and G.2
cvs. under lowest plant density in the first seasord G. 843 the densest planting
followed by G.2 under thinnest planting in the set@eason possessed the highest
number of seeds/plant. Significant D x V interactiaffects on seeds/ plant were
previously detected by Nassralla (1987) and AbdakAand Shalaby (1999). S x D x
V interaction showed marked effect on the charaicteéhe two seasons. The latest
sowing of M.1 with the lowest density in the fisstason, and the earliest sowing of
G.2 with the same plant density, produced the getatumbers of seeds /plant.

Seed weight / plant (g):

The mean weights in the first season were highar those of the second one
(Table 2) due to fluctuation of seasonal climatimditions. The data showed that
seed weight / plant was clearly affected by sowdate in the two seasons. Moderate
sowing date gave the heaviest weight of seeds/ptard to its advantage in seeds
number/pod, in the first season. While in the sdcegason, the heaviest weight was
produced from the earliest sowing date, which mayatiributed to that Oct. sowing
was accompanied by favorable climatic conditionsirgdugrain filling period. The
data presented in Table (2) show that seed weight/gvas significantly increased by
increasing distances between plants in both seaSoperiority of wide plant spacing
may be due to its advantage in seeds/ pod parntigula the first season. These
increases may ascribed to decreased inter planpetititon that leads to increased
plant capacity for utilizing the environmental inpun building great amount of



metabolites to be used in developing new tissuddsrasreasing its yield components.
These results are in agreement with those obtdipebo-Shetaia 1990), Khal al.
(1993), Ashmawyet al. (1998); Mokhtar (2001) and El-Metwallgt al. (2003). In
regard to the cultivars effect, the results shotied G.843 followed by M.1 cv. had
the heaviest seed weight/plant in both seasonstadtie rank of one of them or both
as the highest cultivar for numbers of pods andémds/ plant in one or the two
seasons.

The character was clearly affected by all first aselcond orders of
interactions. The late sowing date with the ledabtpdensity in the first season, and
the earliest sowing coupled with medium plant dgrisithe second season, produced
the heaviest weights. Also, S x V interaction effa@s considerable, where the
maximum weights were resulted from sowing G. 8430ah. 15 in the two seasons.
Similar interaction effect was early detected byekrat al. (1992). The character,
additionally, affected by D x V interaction, whavkl under the thinnest density in
the first season, and G. 843 under the densestingaim the second season. These
results reflect the differential response of the taultivars to the environmental
conditions. The same trend was previously recottsedbdel — Aziz and Shalaby
(1999). As effect of S x D x V interaction, thedst sowing date with thinnest density
in the first season, and the earliest sowing witldenate density in the second season,
M.1 cv. possessed the heaviest weights of seeds/pla
Seed index (weight of 100 seeds, Q):

The data arranged in Table (2) show that seed indag significantly
increased in both seasons, as sowing date wasedelaym Oct. 15 to Nov. 25. The
data also showed that the character was not dffeptant density in the two seasons.
These results are in line with those of Abo El-ZaE982) and Zeidagt al. (1990),
Where as Zeidamt al. (1986); Ibrahim and Esmail (1994), Metwally (19%Md
Hassan and Hafiz (1998) found that seed index vemsedsed by increasing plant
density. In both seasons, the tested cultivars sdawnsiderable differences for their
seed indices. G. 843 in the first season and M.thénsecond one recorded the
heaviest 100 seed weight surpassing all othervewdti Varietal differences for seed
index were early detected by El-Murabeag al. (1987), Nigemet al. (1988b),
Dawwam and Abdel-Aal (1991) and Abdel-Aziz and &hgl (1999). The data
showed that the character was significantly afféa®ely by S x D interaction in the
second season, where the highest 100 seed weightoliained from the latest
sowing date coupled with the lowest plant dengityer et al (1992) detected similar
effective interaction.

Harvest index:

Harvest index is ranked as the second physiologigahetic component, after
biomass, for a crop yield. It is considered the pontht measure the partitioning of
photesynthates toward the reproductive organ dwatgal accumulation of the yield.
So, its represent the portion of net accumulatednbss partitioned to reproductive
organs. Therefore, measuring it become of greatortapce for determining the
yielding ability of a crop variety. The data listeéa Table (3) reveale that harvest
index was significantly affected by sowing datedyon the first season. But, in
general, moderate sowing on Nov.5 recorded theeligindices in both seasons,
indicating the suitability of this date for buildjngreat biomass and increasing its
portion partitioned to the reproductive organs. Tata also showed that harvest
index was markedly increased by increasing plaatisgg only in the second season,
where the value of 25cm treatment surpassed tha6afm one by 11.72%. These
results are in parallel with those of number ofdsaad seed weight/plant (Tables 1



and 2) indicating the importance of harvest indaxdeed yield. Nassi& al. (1982)
and El-Metwally et al. (2003) supported these results. However, El-Tuhand
Hussein (1986) reported that harvest index wasedsed by increasing density. In
regard to the effect of cultivars, the results sbdvwhat G.2 and G. 843 in the first
season, and M.1 followed by G. 843 in the second gave the highest harvest
indexes. As early mentioned, the three cultivarsewgiperior for seeds number and
weight/plant and / or seed index (Tables 1 ancke2¢aling the importance of harvest
index as indicator for these yield components. &hesults indicated also that both
cultivars, particularly G. 843, were geneticallypahle to increase the portion of
biomass partitioned to the reproductive organsseed yield.

The character was markedly affected by S x D icteva only in the second
season, where the highest harvest index was rddutten moderate sowing date with
lowest plant density. Connecting with this, Lassal. (1998) suggested that there was
small trend of reduced harvest index with incregglant density. S x V interaction
showed significant effects on harvest index in e seasons, where sowing G. 2
followed by G. 843 on Nov. 5 in the first season &h.1 followed by G. 843 on the
same date in the second season gave the highassva#lso, D x V interaction had
significant effect only in the second season, wilre under the lowest plant density
possessed the highest harvest index. The charaageradditionally, affected by S x
D x V interaction in the second season. With maesawing date under the lowest
density, M.1 cv. had the highest harvest index.

Seed yield / faddan (t):

The data revealed that seed yield was markedlytaefieby sowing dates in
both seasons (Table 3). Seed yield was decreasddlaéying sowing date from Oct.
15 to Nov. 25, but the earliest and moderate dateduced the largest yields without
significant differences in the two seasons. In emtion with these results, the
previous studies confirmed sowing faba bean orettteof October (Rabie, 1991 and
Hatamet al. 1999), during first half of November (Amet al., 1992) and the first
week of November (Ameat al., 1997).

Concerning the effect of plant spacing or plantsitgnthe data showed that
seed yield of 15 cm treatment (44.7 plant)/was significantly higher than those of
20 and 25 cm ones, in the first season. The sasné tvas fairly true in the second
season, but the differences did not reach to tp@fsiance level. Raising seed vyield
by increasing plant density was frequently repotigdseveral workers, among them
Zeidan et al. (1990), El-Doubyet al. (1996) and Hassan and Hafiz (1998) who
confirmed the present findings. However, Nasgtital. (1982), Nigemet al. (1988
a&b), Salem and El-Seessy (1991), Khalill. (1993) and Abdel-Aziz and Shalaby
(1999) indicated that 20 cm distances between I&® plants//f) produced the
largest seed yield /faddan. Moreover, Abo El-Zadadl. (1982) obtained the highest
yield from the lowest plant density of 16.6 plants/ On the other hand, Teama
(1994) did not find significant differences amorignt densities of 24, 33, 48 or 67
plants/m2 for seed yield of G. 402 cv.

In regard to cultivars, the results showed thaR @roduced the highest seed
yield followed by G.843 and M.1 in the first seas@uperiority of G.2 and G.843
may be due to its highest values of seeds numltewaight, seed index and harvest
index, particularly in this season. While in the@sd season, M.1, which possessed
the heaviest seed index, followed by G. 843, whiell the highest number and
weight of seeds/plant, produced the greatest seddifgddan. These results reflected
the importance of seed index, seed weight/plant aadvest index as yield
contributors. Different performance among the tksteltivars may be attributed to



their differential responses to the environmenaatdrs, which actually depend upon
their genetic background.

S x D interaction effect was significant only ireteecond season, where the
highest yield was obtained from the earliest sowiity) the highest or moderate plant
density. In both seasons, seed yield was signilicaifected by S x V interaction,
where sowing G843 followed by M.1 on Oct. 15 in tinst season, and M.1 followed
by G. 843 on Nov.5 in the second one, producedattyest seed yield. These results
revealing the suitability of planting these two tdrs during the second half of
October to the first week of November for producthg highest seed yield. D x V
interaction effect was clearly observed in bothseea, where G.2 under the densest
planting in the first season, and M.1 under tharést planting, in the second season,
produced the largest seed vyield. Similar differgatietal responses were early
reported by Ameet al. (1992), Khalilet al. (1993) and Husseid al (1999). S x D x
V interaction had marked effects on the charaatethe two seasons. Moderate
sowing date; for G.2 under the densest plantingpenfirst season, and for M.1 under
the thinnest planting, produced the highest seeltigffaddan. These results are in
line with those reported by Husseghal. (1994) and confirmed the above mentioned
D x v results.

Carbohydrate content (%):

Seed Carbohydrate content (%) was insignificanffigcéed by sowing dates,
cultivars and plant densities in both seasons €dgbHowever, Shahert al. (1995)
and Abdel-Aziz and Shalaby (1999) found that sesmthahydrate (%) was increased
in high density. The data showed that Carbohydfafewas significantly affected by
S x D interaction in the first season, where thghést percentage was obtained from
sowing on Nov.5 under moderate density. While ia #econd season, it showed
marked influence by S x V interaction, where M.1 bad the highest percentage
when sown on Nov.5.

In the two seasons, the character was clearly tafleby D x V interaction
G.843 under the moderate plant density in the fiestson, and G.429 cv, under the
lowest density, possessed the highest percentdge, ifwas markedly affected by S
x D x V interaction, where the highest percentageee recorded by early sowing of
M.1 under the densest planting in the first seaand,by early sowing of G.429 under
the thinnest planting in the second season.

Protein content (%):

Seed protein content (%) was significantly decrdags sowing date was
delayed only in the first season (Table 4). Alsowas markedly decreased by
increasing plant spacing towards high plant den$ifereas in the second season,
protein (%) was affected insignificantly by sowidgtes and significantly by plant
density. Insignificant effects of these environna¢rfactors on protein as well as
carbohydrate percentage may be desirable for isicrgaheir yields depending on
cultivar and population density. Enhancing protgigld by increasing plant density
was early recorded by Sagy al. (1989) and Shahimt al. (1995). Whereas, El-
Fieshawy and Fayed (1990) and Zeid&ral. (1990) found insignificant effect of
plant density on protein (%). On the other handdé¥Aziz and shalaby, (1999)
indicated that protein (%) was increased by inénggglant density. The data showed
that, in the second season, M.1surpassed all ttex t#sted cultivars for protein (%)
Such variation in protein percentage among culivams previously reported by
Abdel — Aziz and Shalaby (1999) and Abdadial., (2000).

Significant S x D interaction affecting the chaeactvas observed in the
second season, where the highest percentage waisiezbtfrom late sowing under



densest planting. While in the two seasons, theacker was clearly influenced by S
x V interaction, where the moderate sowing in tin&t §eason and late sowing in the
second one, M.1 cv. possessed the highest pré@iniridicating its consistency for
this character. Also, D x V interaction effect weldarly observed, where G. 2 under
the thinnest planting in he first season, and Mitlew the densest planting in the
second season, gave the highest values of prof&n The character was |,
additionally, affected by S x D x V interaction, & with moderate of both sowing
and density in the first season, and with late sgwinder he densest planting in the
second season, M.1 possessed the highest protgim(ficating again its consistency
for this character.
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Table (1): Number of seeds/pod and number of spkad/as affected by sowing dates , plant spacidyfaba bean cultivars during
2001/2002 and 2002/2003 seasons.

= Number of seeds/pod Number of seeds/plant
(%)
= § § . 2001/2002 2002/2003 2001/2002 2002/2003
83 = Sowing dates (S Sowing dates (S) Sowing dates (S) Sowing dates (S)
Qs 3 R h R h R R h R h h R h
2| O 15' 5' 25 Mean | 15 5' 25" | \iean| 15 5' 25" | \iean| 15 5' 25" | \iean
Oct Nov. Nov. Oct Nov. Nov. Oct Nov. Nov. Oct Nov. Nov.
G.2 1.56 3.01 2.24 2.27 2.56 2.6b 2.35 2.%2 20.783.37 18.13| 24.07| 18.80| 21.83| 14.87| 18.50]
G.429 | 1.95 2.60 2.83 2.46 1.94 2.3p 2.0 2.13 23.333.00f 25.83| 24.05| 16.23| 14.00| 16.33| 15.52
15cm | G.843 | 2.54 2.61 2.39 251 2.36 2.6p 3.16 2.71 32.083.17| 18.40| 24.53| 19.80| 25.40| 18.23| 21.14
M.1 2.14 2.13 2.56 2.28 2.02 2.38 2.43 2.26 2%.5965.33| 22.73| 24.52| 21.17| 17.97| 17.03| 18.72
Mean 2.05 2.59 2.51 2.38 2.22 2.4P 2.91 241 25.3%6.22| 21.27| 24.29| 19.00( 19.80| 16.62| 18.47
G.2 2.53 2.68 2.19 2.47 2.62 2.6b 2.33 2.%3 32.997.50( 20.23| 26.88| 20.30| 15.70( 13.20| 16.40]
G.429 | 2.10 2.79 2.79 2.56 2.23 1.9p 1.94 2.03 21.830.50( 27.23| 26.52| 23.13| 15.63| 12.17| 16.98
20cm | G.843 | 2.10 2.82 2.39 2.44 2.75 2.18 2.29 2.41 27.586.47| 22.23| 28.73| 24.07| 19.13| 17.57| 20.26
M.1 2.14 2.69 2.81 2.55 2.45 2.26 2.44 2.38 29.828.77| 29.17| 29.27| 25.40| 18.30| 18.80 20.83
Mean 2.22 2.75 2.55 2.50 2.5] 2.2b 2.45 2.84 28.080.81| 24.72| 27.85| 23.23| 17.19| 15.44| 18.62
G.2 2.46 2.87 2.74 2.69 2.39 2.3p 2.31 2.34 34.032.60( 32.70| 33.12| 28.93| 17.30| 16.93| 21.05
G.429 | 1.96 2.69 2.68 2.44 1.91] 2.10 2.40 2.14 24.581.97 34.77| 30.41| 23.00[ 19.00| 16.73| 19.58
25cm | G.843 | 2.64 3.15 2.56 2.78 2.10 2.2b 2.19 2.18 34.230.20( 27.67| 30.71| 24.73| 14.93| 18.37| 19.34
M.1 2.62 1.97 2.95 2.51 2.34 2.39 2.36 2.36 34.875.67| 38.83| 33.12| 18.73| 18.00| 18.27| 18.33
Mean 2.42 2.67 2.73 2.61 2.19 2.2[7 2.32 2.6 31.9%0.11| 33.49| 31.84| 23.85| 17.31| 17.58| 19.58
5 0 G.2 2.42 2.67 2.73 2.61 2.52 2.5¢4 2.33 2.46 29.221.16| 23.69| 28.02| 22.68| 18.28| 15.00( 18.65
c S [ G429 218 2.85 2.39 2.48 2.03 2.18 2.15 2.10 23.228.49| 29.28| 27.00f 20.79| 16.21| 15.08| 17.36
S % G.843 | 2.00 2.69 2.77 2.49 2.40 2.3b 2.95 2.43 31.229.95| 22.77| 27.99| 22.87| 19.82| 18.06| 20.25
=0 M.1 2.43 2.86 2.45 2.58 2.27 2.38 2.41 2.34 30.086.59( 30.24| 28.97| 21.77| 18.09( 18.03| 19.30]
Mea”;g[esso""'”g 223 | 2.67 2.59 250 231 23F 236 2.3328.45| 29.05| 26.49| 28.00| 22.02| 18.10| 16.5§4 18.8p
LSD at 5% level for:
Sowing dates ES; = 0.07 n.s 1.21 0.72
Plant spacing (D) = 0.11 0.12 0.62 0.92
Cultivars(V) = 0.09 0.10 0.73 0.7
SxD = n.s 0.19 1.07 1.65
SxV = 0.15 n.s 1.26 1.24
DxV = 0.15 0.18 1.26 1.24
SxDxV = 0.26 0.31 2.18 1.14
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Table (2): Seed weight/plant (g) and seed indexagaffected by sowing dates , plant spacing aba feean cultivars during 2001/2002
and 2002/2003 seasons.

= Seed weight /plant (g) Seed index (g)
(]
= § § . 2001/2002 2002/2003 2001/2002 2002/2003
83 = Sowing dates (S Sowing dates (S) Sowing dates (S) Sowing dates (S)
o s 3 i il i i i i i i i i i i
| o 15 5 25 Mean 15 5 25 Mean 15 5 25 Mean 15 5 25 Mean
Oct Nov. Nov. Oct Nov. | Nov. Oct | Nov. [ Nov. Oct | Nov. [ Nov.

13.4610.36| 12.22( 64.43] 69.70| 69.13| 67.75| 69.83| 72.93| 75.50| 72.75
10.p613.83| 11.41 71.97| 69.80| 69.03| 70.27| 72.37| 70.87| 73.13| 72.12
19.4015.86| 16.74 71.73| 73.87| 80.67| 75.42( 74.20| 74.53| 79.73| 76.15
12.8712.93| 12.85 72.20| 75.40( 71.70| 73.10( 76.77| 79.73| 78.47| 78.32
13.p513.25| 13.31| 70.08| 72.19] 72.63| 71.64| 73.29] 74.52| 76.71| 74.84

G.2 12.42| 20.62 13.41 15.48 12.8
G.429 | 16.24| 14.97 17.37 16.19 10.3
15cm | G.843 | 19.90| 17.42 15.18 17.50 14.9

M.1 16.73| 18.65 16.67 17.35 12.7
Mean | 16.32] 17.92 15.66 16.63 12.7

10.589.43 | 11.5¢ 65.83] 66.23| 67.73| 66.60| 70.10| 77.60| 73.70| 73.80}
11.1810.07] 12.34| 66.00| 68.03| 68.80| 67.61| 67.57| 74.73| 72.23| 71.51
15.p114.79] 16.21| 72.90| 72.30f 85.33| 76.84| 72.87| 77.93| 78.43| 76.41
15.1513.29] 16.08| 66.57| 70.23| 77.13| 71.31| 68.27| 81.23| 80.57| 76.69
13.01311.90| 14.05[ 67.83| 69.20[ 74.75| 70.59 69.70| 77.87[ 76.23| 74.60]

G.2 18.98| 18.51 14.15 17.21] 14.6
G.429 | 11.14] 18.79 18.39 16.11 15.7
20cm | G.843 | 25.55] 25.32 18.76 23.21 18.2

M.1 17.53[ 18.71 18.63 18.29 19.8
Mean | 18.30 20.33 17.48 18.71 17.1

13.p914.67| 15.42| 60.53| 63.90[ 68.97| 64.47( 67.53| 76.97( 72.07| 72.19
12|5714.14| 14.39] 65.97| 72.07| 70.60| 69.55| 67.73| 72.77| 73.90| 71.47
12.p014.81] 14.92 70.53| 68.03 76.60| 71.72( 65.07| 77.37[ 74.30| 72.25
13.4214.22| 14.20| 68.77| 46.40] 75.00] 63.39( 73.73| 77.50| 84.10| 78.44
12.9514.46] 14.73| 66.45| 62.60| 72.79| 67.28| 68.52] 76.15] 76.09| 73.59

G.2 22.33] 23.29 21.15 22.26 18.2
G.429 | 143 22.68 22.27 19.75 16.4
25cm | G.843 | 23.17] 22.57 21.34 22.36 17.4

M.1 23.75| 21.99 29.41 25.05 14.9
Mean | 20.89] 22.63 23.54 22.35 16.7

12.4411.49] 13.07[ 63.60| 66.61| 68.61| 66.27| 69.15| 75.83| 73.76| 72.91
G.429 | 13.89] 18.81 19.34 17.35 14.1 11.p712.68| 12.71| 67.98] 69.97| 69.48| 69.14| 69.22| 72.79| 73.09| 71.70}
G.843 | 22.87| 21.77 18.43 21.02 16.8 15.8415.15| 15.96 71.72| 71.40| 80.87| 74.66[ 70.71] 76.61| 77.49| 74.94

M.1 19.34| 19.78 21.57| 20.23 15.84] 13.8]l 13.48| 14.38| 69.18| 64.01| 74.61 69.27| 72.92| 79.49| 81.05| 77.82

G.2 17.91] 20.81 16.24 18.32 15.2

TOINIOIN[OCT R [OINFE[H[OONOTOTOTT &

cultivars

Mean for

Mea”;g[esso""'”g 1850 20.29| 1889| 1923 1556 13.8413.20| 14.03| 68.12| 68.00| 73.39| 69.84| 70.50| 76.14 76.34| 74.34

LSD at 5% level for:

Sowing dates ES; = 0.88 0.78 0.55 4.06
Plant spacing (D) = 0.64 0.45 n.s n.s
Cultivars(V) = 0.51 0.72 2.79 a.9
SxD = 1.10 0.78 n.s 3.29
SxV = 0.88 1.24 n.s n.s
DxV = 0.88 1.24 n.s n.s
SxDxV = 1.53 2.07 n.s n.s
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Table (3): Harvest index and seed yield/faddaagtaffected by sowing dates , plant spacing and li@an cultivars during 2001/2002 and

2002/2003 seasons.
& " Harvest index Seed yield/faddan (t)
= § § . 2001/2002 2002/2003 2001/2002 2002/2003
g 'g = s Sowing dates (S Sowing dates (S) Sowing dates (S) Sowing dates (S)
2| O 15" 5" 25" Mean 15" 5" 25" Mean 15" 5" 25" Mean 15" 5" 25" Mean
Oct Nov. Nov. Oct Nov. | Nov. Oct Nov. | Nov. Oct Nov. | Nov.

G.2 25.67] 39.40 32.27 32.45 25.78  20.p020.10| 22.01| 1.47 2.05 1.28 1.60 1.07 0.88 0.74 0.8
G.429 | 23.50( 34.80 22.27 26.86 23.6B 23.p716.03| 21.21| 1.42 2.00 0.94 1.45 0.94 0.9y 0.74 0.*9
15cm | G.843 | 30.63| 35.53 32.03 32.73 27.5[  30.8325.40| 27.77( 1.90 1.39 1.38 1.56 1.14 115  0.99 1.@9
M.1 25.77] 34.20 32.50 30.82 23.9p 30.4021.50| 25.27( 1.64 1.56 1.18 1.46 1.0¢ 114  0.97 1.¢4
Mean 26.39] 35.98 29.77 30.71 25.21l 26.2320.76] 24.07] 1.61 1.75 1.20 1.52 1.04 1.0p 0.86 0.97
G.2 25.071 34.97 35.50 31.85 24.18  24.6324.30| 24.35| 1.45 1.52 1.42 1.46 0.95 0.89 0.75 0.33
G.429 | 23.07| 29.57 24.37 25.67 2437 22.6321.73| 22.91| 1.27 1.35 0.98 1.20 1.0( 088 074 0.%6
20cm | G.843 | 30.13|] 33.40 26.17 29.90 28.6ff 32.4327.20| 29.43| 1.70 1.54 1.14 1.46 1.12 149 091 1.14
M.1 28.90| 33.00 28.97 30.29 25.6f 23.p324.03| 24.24| 1.66 1.5 0.93 1.36 1.10 094 085 0496
Mean | 26.79] 32.74 28.75 29.43 25.71L  25.6824.32| 25.23| 1.52 1.48 1.12 1.37 1.04 0.99 081 0.95
G.2 26.20| 36.03 30.90 31.04 21.87 22.4325.93| 23.41| 1.46 1.47 1.06 1.33] 0.76 0.8l 0.2 0.§0
G.429 | 25.33] 31.17 24.83 27.11 2148 18.4722.10| 23.26 1.44 1.47 1.07 1.33] 0.9¢ 058 083 0.7
25cm | G.843 | 29.8| 38.03 30.23 32.64 26.67 28{5729.07| 28.10| 1.56 1.26 0.89 1.24]  0.98 0.9y 097 0.97
M.1 29.27|] 34.80 34.30 32.79 30.48 40.1327.80| 32.79| 1.80 1.44 1.02 1.42 1.2( 1.66 0.91 1.26
Mean 27.65] 35.01 30.07 30.91 25.10 27.4026.23| 26.89| 1.57 1.41 1.01 1.33 0.94 1.01 0.88 0.95
5 G.2 25.65| 36.80 32.89 31.78* 23.91| 22.43 23.44| 23.26| 1.46 1.68 1.25 1.46 0.93 0.81 0.7 0.§4
= S | G429 | 2397 31.85 23.82 26.55 23.14  21.5919.95| 21.59| 1.38 1.61 1.00 1.33 0.95 0.79 0.797 0.#4
3 % G.843 | 30.19( 35.65 29.48 31.77 27.64  30.4427.22| 28.43| 1.72 1.40 1.14 1.42 1.07 1.1y 0.96 1.07
=0 M.1 27.98| 34.00 31.92 31.30 26.6// 31.1924.44| 27.43| 1.70 1.50 1.04 1.41 1.1( 1.25 0.91 1.¢9
Mea”;g[esso""'”g 26.95| 34.58| 29.53| 30.35 25.34| 26.44 23.77| 25.18| 156 | 1.55| 1.11| 141 101 10L 08 0¢6

LSD at 5% level for:

Sowing dates ES; = 1.14 n.s 0.23 0.23
Plant spacing (D) = n.s 1.26 0.15 n.s
Cultivars(V) = 1.77 1.30 0.09 ®.0
SxD = n.s 1.19 n.s 0.07
SxV = 3.07 2.25 0.16 0.09
DxV = n.s 2.25 0.16 0.09
SxDxV = n.s 3.90 0.28 0.17
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Table (4): Seed content of carbohydrate and prqiternentages as affected by sowing dates , placirgpand faba bean cultivars during

2001/2002 and 2002/2003 seasons.

a1 . Carbohydrate percentage Protein percentage
= § § . 2001/2002 2002/2003 2001/2002 2002/2003
g 'g = s Sowing dates (S Sowing dates (S) Sowing dates (S) Sowing dates (S)
2| O 15" 5" 25" Mean 15" 5" 25" Mean 15" 5" 25" Mean 15" 5" 25" Mean
Oct Nov. Nov. Oct Nov. [ Nov. Oct Nov. [ Nov. Oct Nov. [ Nov.
G.2 44.10( 44.55 50.40 46.35 46.97 49.p751.63| 49.29| 31.50| 27.39| 26.50| 28.46| 31.00f 29.96{ 30.13| 30.36
G.429 | 48.45( 47.70 49.50 48.55 48.1)7  45.p046.80( 46.66| 29.14| 28.25| 28.95| 28.78| 31.67| 28.83| 31.03| 30.51
15cm | G.843 | 46.80( 43.64 43.65 44.70 47.70 49.4048.93| 48.68| 29.15[ 30.00| 26.52| 28.56| 32.47| 23.5| 29.93 28.63
M.1 54.90| 45.00 47.75 49.22 52.2p 50.4045.90| 49.50( 30.64| 30.64| 29.72| 30.33| 27.77| 32.60| 33.90[ 31.42
Mean 48.56| 45.22 47.83 47.20 48.76 48.p248.32| 48.53| 30.11| 29.07| 27.92| 29.03| 30.73| 28.72| 31.25| 30.23
G.2 42.10f 54.00 45.05 47.05 45.48 46|18  46[8016.34| 30.64( 27.42| 24.76( 27.61| 31.47| 29.13| 28.7| 29.771
G.429 | 46.20] 49.50 42.20 45.97 49.5D 44.1048.13| 47.24| 31.50( 32.37| 28.25| 30.71| 26.93| 32.60| 28.70| 29.41
20cm | G.843 | 49.50] 53.10 47.70 50.10 4770  47{7 49]5018.30| 30.00[ 29.77| 25.64| 28.47| 30.70| 27.46] 31.00| 29.72
M.1 47.70| 46.80 41.40 45.30 46.2)f 52.p047.23| 48.57| 29.12 32.37| 30.64| 30.71| 27.46| 27.80| 31.07| 28.78
Mean | 46.38] 50.85 44.09 47.10 47.2B  47.y047.92] 47.61| 30.32| 30.48] 27.32] 29.37| 29.14| 29.25| 29.87| 29.42
G.2 52.20| 48.60 45.45 48.75 49.5p 48.1351.73| 49.79| 29.15| 32.37| 30.64| 30.72| 27.40[ 28.70| 28.80| 28.30]
G.429 | 48.15| 47.27 41.85 45.76 53.1p 50.8352.20| 51.88 30.64| 28.14| 26.2| 28.33 30.00| 28.70| 26.90[ 28.53
25cm | G.843 | 51.75] 43.65 49.50 48.30 49.4 45.9349.17| 48.20| 30.00f 30.02| 26.52| 28.85| 27.40| 27.40| 29.07| 27.96
M.1 46.57( 52.20 50.90 49.89 46.783 49.17449 | 46.93 28.91| 29.15| 27.99| 28.68| 30.73| 31.30f 29.13| 30.39
Mean 49.67| 47.93 46.93 48.17, 49,701  48.8949.50( 49.20| 29.68| 29.92| 27.84| 29.14| 28.88| 29.03| 28.48| 28.79
5 G.2 46.13| 49.05 46.97 47.38 47.3D 48.p750.05( 48.47| 30.43| 29.06| 27.30| 28.93| 29.96| 29.26| 29.21| 29.48
= S | G429 | 47.60[ 48.16 44.52 46.76 50.26 46.4849.04| 48.59| 30.43| 29.59| 27.80| 29.27| 29.53| 30.04| 28.88| 29.48
3 % G.843 | 49.35[ 46.80 46.95 47.70 48.3D 47.6849.20( 48.39| 29.72| 29.93| 26.23| 28.62| 30.19| 26.12| 30.00| 28.77
=0 M.1 49.72 48.00 46.68 48.14 48.40 50.p946.01| 48.33| 29.56( 30.72| 29.45 29.91| 28.65 30.57 31.37( 30.20]
Mea”;g[esso""'”g 48.20| 48.00| 46.28| 4749 4856 48.p048.58| 48.45|30.03 |29.82 [27.69 |29.18 |29.58 [29.00 |29.86 |29.48
LSD at 5% level for:
Sowing dates ES; = n.s n.s 1.59 n.s
Plant spacing (D) = n.s n.s n.s 0.37
Cultivars(V) = n.s n.s 2.92 0.86
SxD = 3.04 n.s n.s 0.63
SxV = n.s 2.0 1.59 1.49
DxV = 4.26 2.0 1.59 1.49
SxDxV = 7.38 3.47 2.75 2.58
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