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ABSTRACT
mmmmwmmamammwm
Research Station of the Facully of Agricklture, Cairo University, Gia governordde,
Egypt, during the two winter seasons of 200506 and 2006/87 to study the Performance of
two faba bean varieties under different planting dates, plant densities and their
interactions.

The results obinined could be summarized as follows: the best performance of
the two varieties was obiained from planting dute on 15 November whick recorded the
highest seed yield and harvest index. While, seed yield was significantly increased with
increasing plant density from 22 to 44 plant/nd’. Generally, Glzn-843 surparsed Giza-48
in seed yicidYuddan, The imterection between planiing doig and varicties had -«
significant effect on seed yield/faddon in-the second seasons only, mmmmmuf
was obiuined from second planting date on 135 November combined with Giza-343. The
wndﬂammummm,ﬂsnm xm xa
phnt/nz. '

INTRODUCTION |

Faba bean (Vicia faba L.) is the most important annual pulse CTOpS
grown in Egypt. The adoption of improved cultivars performed better under
different planting dates, and plant densities play an important role for
increasing seed production. _

* It has been clearly established that time of planting, is a major factor
affecting faba bean yield and its components (Confalone er al 2010).
Planting faba bean genotypes earlier on October gave higher number of
pods/plant (Hatam et al 1999), seed yield than November (Bakheit et al
2001, Hatam et al 1999 and Hussein ef al 2002) and biological yield (Hatam
et al 1999). In contrast, Abuldahab ef al (2002) found that the best yield
components i.e., number of pods, seed index, seed number/plant and seed
yields and straw yields/fed resulted from sowing in November.

Faba bean variable plant densities can affect differentally the growth,
yield and components of various cultivars (Abd Alla and Omran 2002 and
Abdel Latif 2008), (Abdel-Aziz and Shalaby 1999, Hatam et al 1999 and
Mokhtar 2001), Abdel-Aziz 1999, Abdel Latif 2008, Abd Alla and Omran
2002, Mokhtar 2001), (Abdel-Aziz and Shalaby 1999, Hatam et al 1999 and
" Hussein et al 2002), (Abdel-Aziz, 1999).



Besides, there is a tendency to start with higher planting sced density
to avoid lost plants which may be a considerable than required for insuring
reliable yield production. On the other hand, number of pods and seeds per
plant decreased with increasing densities (Hussein er a/ 1999 and Ibrahem
2000), seed yield per faddan increased with increasing plant density
(Hussein et al 1999, Ibrahem 2000, Mohamed, 2000 and Abd Alla 2002),
biological yield per faddan (Hussein er a/ 1999, Ibrahem 2000 and
Mohamed 2000) and harvest index (Mohamed 2000). In contrast, plant
density had insignificant effect on 100-seed weight (Abdel-Aziz 1999,
Tbrahem, 2000 and Abd Alla 2002).

However, the optimum number of plants at harvest for each variety
is not well known. Also, the time required from planting to harvesting under
different plant population densities and different varieties are needed to be
accurately established. Generally, Karadavut et al (2010) showed that
significant differences between varieties in faba bean characters. Also,
marked variations among cultivars were noticed in number of branches per
plant (Abou-Taleb 2002), number of pods /plant ( Mohamed 2000, Hussein
et af 2002 and Nassif, 2002), number of seeds/plant ( Mohamed 2000 and
~ Hussein et al 2002), seed index (Bakheit ef a/ 2001 and Nassif, 2002) seed -

vield/faddan (Bakheit et o/ 2001). Moreover, cultivars had no effect on
number of pods and seeds/plant (Bakheit ef af 2001 and Abd Alla er al
2002), branches/plant (Nassif 2002), harvest index (Nassif 2002), seed yield
(Nassif 2002). '

- Changes in plant density significantly affected performance of faba
bean varieties (Matthews et af 2008). While, Matthews ef ol (2008) recorded
significant effect on seed yield/fed due to the interaction between faba bean
varieties x plant densities. Meanwhile, Abuldahab et af (2002} reported that
the interactions between sowing dates and distribution pattems had a
significant effect on seed yield per faddan. On the contrary, Hussein et al
{2002) found that the interaction between sowing dates x genotypes * plant
densities didn't significantly affect faba bean yield and its components.

Thus, the main objectives of this research were to find out the best
planting date and to determine the optimum plant density for two newly
released varieties of faba bean.

MATERIALS AND METHODS

Two field experiments were carried out at the Agricultural
Experiment and Research Station of the Faculty of Agriculture, Cairo
University, Giza, Egypt, during 2005/06 and 2006/07 seasons. The soil
texture of the experimental area was clay loam with pH 7.4.

The preceding crop was maize in both seasons of the study.

Each experiment included 18 treatments, which were the combinations of:
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1. Three planting dates, viz., 1, 15 and 30 November (at 2 week
intervals). '

2. Three plant density, i.e., 22, 33 and 44 plant/m?.

3. Two varieties, i.e., Giza 843 and Giza 40.

A randomized complete block design with spilt-split plot with. four
replications was used. The main plot was devoted to the planting dates. Sub-
plots were allocated to the varieties, while, sub-sub plots to. the plant
densities. Each experimental plot consisted of five ndges each was 60 cm
apart and 3 meter long. The sub-sub plot area was 9 m? (3.0 x 3.0 m).

All  cultural practices were conducted accordmg to . the
recommendations of ARC, Ministry of Agriculture concermng Faba bean
production. _

Studied chmcters . K
Ten plants were randomly taken from each sub-sub: plots at harvest
to calculate the following characters:
The number of branches per plant, Number of pods per plant,: Number of
seeds per plant, Seed index (weight of 100 seed, in grams). .
Seed yield per faddan (ardab): was determined from the two mxddle ndges
of each sub-sub plot and converted to seed yleld in afdab (a:-‘dnb = 153 Kg)
per faddan. . :
Harvest index: (HI) expmssed as followmg formda‘ ot Dot s
C HI% =(seed yield ./ biological yield) x100 - -0 i iame
Data obtained from each season were statlsncally analyzed
according to procedures outlined by Steel et al (1997). using"MSTAT-C
Computer packsges{(Freed -et:al 1989). The. differences’ between tretnient
means were compared by: Least Sngnvﬁcant Differences test (L*S D} ét 0. 05
level of probablhty Taio &

RESULTS AN]) DISCUSSION S YA AR R
Effect of planting dates : oo

- Results. in Table (1) mdlcated that sowing dates had mmgmﬁcant
effect on number of branches per plant in both seasons, Meanwhile, namber
of pods and seeds/plant, seed yield/fad and harvést index was significaritly
affected by planting date.in both seasons but se.ed mdex was’ mmgmﬁcmt m‘
second season. :

The hlghest rmmber of pods!plant was recorded iby pianﬁng ofi' 15
November in both §e¢asons (Table 1) Such.increase may be due to more
favorable conditions specially temperature at that time. These findings are in
harmony with those obtamed by ‘Bakheit et al (200]) and. Hussein' et al
(2002). -

Also, .data - showed that the highest number -of seeds/plant was
obtained - from planting on 15 November. Such increase may be :due to
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increase in number of pods/plant. Similar findings were obtained by Amer
et al (1992) and Hussein et al (2002).

“Seed index in Table 1 was significantly affected by planting date in
early planting (I* November). This agreed Amer ef al (1992but disagreed
with Bakheit et af (2001).

Data in Table (1) indicated that the highest seed yield was recorded
from planting on 15 November in both seasons. Such increase may be due
to more favorable conditions specially temperature at that time; meanwhile,
the lowest seed yield (7.95 and 8.55 ardab) was recorded at the last sowing
date (30 November) in both seasons. These results are in general agreement
with those obtained by Hussein e al (2002) and Abuldahab et al (2002). But
do not agree with those obtained by Bakheit et al (2001).

-~ -Data-in Table (]) indicated that the planting date (15 November)
recorded the hlghest hawest mdex in both seasons. & -

Eﬂect of plant densntm 1

Data in Table (2) mdlcated sxgmﬁcant effects of plant density on
mumber of branches, pods and seeds/plant, -as weli as, seed index, seed
yield/fad and harvest mdex of . ﬁaba bean d\mng 2005/06 and 2006/07
SEasons.
Data md:cated that the lowest plant danslty @2 piant/mz) gave the -
highest number of branches/plant in both seasons. This result may be due to
the better chance for each plast to get nutrients, sunshine and light due to -
less plant competition wiehin hills. Generally, these results are-on line with
those of Ibrahem (2000), Mohamed (2000) Bakhelt et al (2001), Mokhtar
(2001) and Abd Alla (2002)." -

Results in Table (2) showed that number of - pods/plant wasf
s1gmﬁcantly increased with decreased plant density from 44 to 22 plant/m?
Jin both seasons. The greatest number of pods/plant was recorded from plant
density 22 ﬂanﬂ m’ in both seasons. The reduction in number of pods/plant
with, increasing plant density may be due to plant competition in hills. These
results go in line with those of Mohamed (2000), Bakheit et al (2001),
Mokhtar (200]), Abd Alla (2002) and Abdel Latif (2008).

Data in Table (2) cleared that the plant density 22 plant/m’ recorded
the highest number of seeds/plant in both seasons. The increase in number
of seeds/plant may be due to increasing number of branches/plant and
number of pods/piant. The current view agreed with that reported by
Mokhtar (2001), Abd Alla (2002) and Abdel Latif (2008). Seed index was
significantly increased by decreasing plant density from 44 to 22 plant/m? in
both seasons. The better seed index was obtained from plant density 22
plant/m? in both seasons.



Table 1. Yield and yield components of tow faba bean varieties as affected by planting dates during 2005/2006 and

2006/2007 seasons
No. of No. of No. of Seed index Seed yield Harvest index
Sowing date | branches/ plant pods/plant seeds/plant @ (ardab/fed.) %
2005/06 | 2006/07 | 2005/06 | 2006/07 | 2005/06 | 2006/07 | 2005/6 | 2006/07 | 2005/06 | 2006/07 | 2005/06 2006!07
1* November 2.83 299 8.5T 10.13b 2327o 22.86b' 71.85a 68.84 8.56b 9.11b 28.79% 33.59h
th
15 281 295 9.69a 11.75a 27.07a | 26.50a | 69.4%b 70.20 10.22a 10.61a 41.73a | 44.46a
November
th
30 2.90 295 8.30b 10.38b 26.58a 1 26.23a | 69.76b 70.39 7.953b 8.55b 29.13b 31.41b
November
LS.D at 0.05 ns ns 0.54 06,29 0.79 . 21 1.62 ns 0.89 1.04 4.72 6,29

Table 2. Yield and yield components of two faba bean varieties as affected by plant density during 2005/2006 and

2006/2007 seasons
No. of No.of No. of Seed index Seed yield Harvestindex |
Plant density branches/ plant pods/plant seeds/plant ® (ardab/fed.) % |
2005/06 | 2006/07 | 2005/06 | 2006/07 | 2005/06 | 2006/07 | 2005/06 | 2006/07 | 2005/06 | 2006/07 | 2005/06 | 2006/07
Lplantsm® | 3248 | 3.17a | 1041a { 12,042 | 29.16a | 2827a | 73.00a | 72.71a | 743c | 798 | 30.78b | 34.5%
_33plants/m® | 276b | 3.01b { B.7ib | 10.73b | 25.78b | 2634a | 69.82b | 69.06b | 9.14b | 9.63b | 333lab | 36.46ab
ddplants/m® | 2.54c | 271c | 744c | 948 | 21.98c | 20.98b | 6820c | 67.66b | 10.17a | 10.66a | 3556a | 38.40a
LS.D at0.05 | 0.12 015 0.50 0.55 112 1.95 144 177 0.53 0.61 3.54 2.36
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These results agreed with those obtained by Bakheit et a/ (2001) and
Mokhtar (2001) but are contrary to Abdel-Aziz and Shalaby (1999} and
Amer et al (1992).

Also, results showed that seed yield per faddan was s:gmﬁcant]y
increased with increasing plant density from 22 to 44 plant/m? in both
seasons. This increase in seed yield under higher density may be due to the
increase in plant population. These results are in consistence with those
reported by Quagliotti er a/ (1994), El-Douby et al (1996), Loss ef al
(1998), Mohamed (2000) and Hussein ef a/ (2002) who found that the seed
yvield increased by increasing plant density.

Harvest index was mgmﬁcanﬂy increased with mcreased plant
density from 22 to 44 plant/m? in both seasons (T able 2). The better harvest
index was obtained from plant density 44 plant/m® in both seasons. These
results agreed with those obtained by Abdel-Aziz and Shalaby (1999) and
Mohamed (2000).

Effect of cultivars

Data in Table (3) showed the effects of cultivars on number of
branches, pods and seeds/plant, as well as, seed index, seed yield/fad and
harvest index of faba bean in 2005/06 and 2006/07 seasons. Results showed
that cultivars had insignificant effect on number of pods and seeds/plant, as
well as, harvest index in 2005/06 and 2006/07 seasons. Meanwhile, cultivars
had a significant effect on number of branches per plant, seed index and
seed yield/fad in both seasons.

It is clear from the results in Table (3) that Giza-843 surpassed Giza-
40 in number of branches/plant, seed index and seed yield/faddan in both
3easons. ‘

Effect of the interactions

: The interaction between planting date and varieties (Table 4) had a
significant effect on number of branches per plant in 2006/2007 season
only, number of pods and seeds per plant, seed index in both seasons, seed
yield/faddan in the second seasons only. Meanwhile, harvest index was not
affected by the interaction of planting dates and varieties in both seasons.
: The highest number of branches/plant was obtained from second
planting date on 15 November combined with Giza-40. Meanwhile, the
highest mumber of pods/plant, seed index and seed yield/faddan were
obtained from second planting date on 15 November combined with Giza-
843.

The interaction between planting dates and plant densities {Table 5)
had a significant effect on number of branches and seeds per plant in season
2005/2006 only. The remaining traits were not affected by the interaction
between planting date and plant density.

The interaction between cultivars and plant densities (Table 6) had
* insignificant effect on all studied traits. Also, the effect of planting dates x
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Table 3. Yield and yield components of two faba bean varieties during 2005/2006 and 2006/2007 seasons

No. of No. of No. of Seed index Seed yield Harvest index
Varieties branches/ plant pods/plant - - seeds/plant _ ® (ardab/fed.) %
200506 | 2006/07 | 2005/06 | 2006/07 | 2005/06 | 2006/07 | 2005/06 | 2006/07 | 2005/06 | 200607 | 2005/06 | 2006/07
Giza 843 292 . 2.87 8.66 10.48 25-.9_3 7 2526 | 7401 74.23 9.58 1003 | 3458 38.04
Giza 40 2.77 3.08 8.05- 11.03 | 2538 | 2513 | 6583 | 6538 8.24 £.81 31.84 33.82
LS.D at0.05 * > ns - I ns. bl bl * * s o

Table 4. Yield and yield components of faba bean as affected by the interaction between planting dates (P) and varieties
(V) during 20065/2006 and 20606/2007 seasons .

No. of No. of " Ne.of Seed index Seed yield Harvest index
Interactions branches/ plant pods/plant seeds/plant » {srdab/fed.) %
2045/06 | 20606/07 | 2060G5/66 { 2006/07 | 200506 { 2006/07 | 200506 [2006/07( 2005/06 20061117 200%5/06 | 2006/07
PV, - 290 2.7 8.60b 990c . | 24.00cd 220 7378 T1.48b 9.11 8.96bc a0 13mn
PV, 2717 327a 8.53b | 1035bc | 22.55d | 23.52b¢ 69.92 66.21c 301 9.26hc 26.58% 3345
PV, 2.85 2976 747c 9.45¢ 25.55bc | 25438 75.57 7562a1 1106 11.88a 4322 50.26
PV, 2,77 2.53b 913sb { 11.328b | 27628 | 27.5% 6342 64.79¢ 9.38 9.33b 40.24 38.65
PyV, 3.02 293 5.90a 12.08a 2823a 28.13a 75.38 75.59 8.57 9.26b¢ 29.55 33.15
PV, 278 | 2970 | 948a | 1142sb | 2590b 124.32bc| 64.15 [ 6518 | 7.34 785 | 2871 | 2966
LS.D at 005 ns - 020 0.87 1.24 1.60 3.03 235 1.80 ns T 1.42 ns ns }
Py= 1" November P;= 15% November. Py= 0E November
Vy= Giza 843

V= Giza 40

riEe il



Table 5. Yield and yield components of two faba bean varieties as affected by the interaction between planting dates (P')
and plant densities (D) during 2005/2006 and 2006:2007 seasons

No. of No,of No. of Seed index Seed yield Harvest index 1
Interactions branches/ plant pods/plant seods/plant ® (ardab/fed.) %
2005/06 | 2006/07 { 2005/06 | 2006/07 | J00S/06 | 2006/07 | 2005/06 | 2006/07 | 2005/06 | 2006/07 | 2005/06 | 2006/07
Py 3.28 317. [ 1000 | 11.06 | 2840 | 25.77 | 7404 | 7246 7.06 1.76 2594 | 3217
PB, | 2863 303 | 852 | 1040 | 2380 | 2465 | 7453 | 67.33 | 900 | 908 | 3030 | 3215
PiD;y 260 278 7.18 893 | 1782 | 1815 | 6998 | 6675 | 962 | 1049 | 3013 | 36.44
PrD, 3.28 310 | 956 | 1167 | 2000 {2885 | 7336 | 7296 | 880 | 877 | 4182 | 4266
P;D, 278 305 | 835 | 1030 | 2665 | 27.35 | 6858 | 7002 | 1019 [ 11.27 | 3920 | 46.16
PrD, 2.38 270 | 700 | 927 | 2410 { 2330 | 6655 | 67.83 | 1187 | 11.78 { 44.17 | 44.55
Py-b; 317 325 11.68 13.50 | 3038 { 30.17 | 71.86 | 72.72 6.43 7.41 2460 | 2893
Py-Dy 2.88 2.95 9.25 11.50 [ 2880 | 27.02 | 69.36 | 68.83 8.22 8.55 3044 | 31.07
Py-D, 2.65 285 | B.15 | 1025 | 2392 | 2148 | 6807 | 6861 | 921 9.70 | 3236 | 34.22
LS.D at0.08 0.21 ns ns ns 194 ns ns ns ns ns ns ns
Py 1" November Py= 15* November Py= 30" November
Dy= 22 planty/m® Dy=33 plants/m® Dy= 44 plants/m?



Table 6. Yield and yield components of two faba bean varieties as affected by the interaction between varieties (V) and

plant densities (D) during 2005/2006 and 2006/2007 seasons

No. of No. of No. of Seed index Seed yield Harvest index
Interactions branches/ plant pods/plant seeds/plant ® (ardab/fed.) %
2005/06 | 2006/07 | 2005/06 | 2606/07 | 2005/06 | 2006/07 | 2065/06 | 2006/07 | 2005/06 | 2006/07 | 2005/06 | 2006/07
Vi-D, 3.40 313 9.88 1160 | 2987 28.23 77.20 77.40 8.03 834 32.66 3172
VD, 2,77 2.97 8.60 1048 | 2615 | 2635 | 7488 | 7331 9.68 1040 | 3432 | 3838
Vi-Dy 2.60 '2.52 7.38 .35 21.97 21.18 72.85 71.98 11.04 11.36 36.78 | 41.03
Vi-Dy 3.08 322 1083 | 1248 | 2866 | 28.30 | €8.97 | 68.03 6.84 7.62 28.91 | 31.46
VD 275 3.05 8.82 10.88 25.42 28.33 | 64.77 64.81 8.60 8.87 32.30 34.54
VD, 2.48 2.90 750 | .62 2200 | 2077 | 6376 | 63.34 9.30 9.95 3433 | 3877
LS.D at 0.05 ns ns . ns ns ns ns ns ns ns ns ns ns
'. n,-nﬁunw-’ | n,-as plantvm® ‘ Dy= 44 plants/m®
Vy= Giza 843 V= Giza 40




plant densities x cultivars interaction had insignificant effect on all studied
traits except number of seeds/plant only in the first season which was highly
significant. While, planting G 843 variety in November 15™ with 44 plant /
m" gave the highest seed yield / faddan (12.83 ardab / faddan).
Giza 843 cultlvar recorded the hlghest seed yield under the plant
density 44 plants /m? when sowing date was 15™ November.
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