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ABSTRACT

The present investigation was conducted in the winter
seasons of 2013/2014 and 2014/2015 at the Agricultural
Research Station, Faculty of Agriculture, Alexandria
University, Abis, Egypt, to study the effect of three sowing
dates (Oct. 20™ Nov. 10™ and Dec. 1*) on the performance
of eleven faba bean cultivars in a randomized complete
block design, with three replications, in a split-plot
arrangement. The investigation aimed to determine the
best combination between genotypical and environmental
factors for high yield, and evaluate seed yield and its
related characters in faba bean (Vicia faba L.), cultivars
sown at different dates. The results showed that most of
the studied yield and quality characters were significantly
influenced both by sowing date cultivars and their
interaction. The present investigation emphasized the
importance of sowing at the appropriate sowing date to
fulfill the potential yield of faba bean cultivars. The best
sowing date was October 20™ which gave the highest
productivity for all studied faba bean genotypes, especially
Misr 1, RenaMora, Nubariah 3, Sakha 3 and Giza 843.
The study, also, indicated the possibility of delaying
sowing to November 10", but, a reduction in seed yield
would be expected that would vary, according to cultivar.
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INTRODUCTION

Faba bean (Vicia faba L.) is one of the most
important legume crops in the world, and an essential
food crop in Egypt due to its high protein content (26 to
32%). Its role in maintaining soil fertility, as a host for
nitrogen fixing bacteria, is well documented. The total
planted area in Egypt reached about 0.1 million hectares
in 2012/2013 season with a total seed production of
269400 tons and an average of 3.2 tons/ha. (FAO,
2014). Productivity of faba bean is affected by several
factors, including cultivars, cultural practices and
environmental conditions. Adoption of high yielding
cultivars may contribute to the increase in seed yield
with application of suitable practices, such as sowing
date, fertilization, irrigation and crop protection.

Several studies reported the need to determine the
appropriate sowing date for the grown cultivars.
Sharaan et al. (2004) reported that delayed sowing,
beyond November 5™, decreased seed number per plant
and seed yield per feddan, while early sowing on
October 15" or November 5™, increased seed weight per
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plant and harvest index. They, also, reported significant
cultivar x sowing date interaction where Giza 2 and
Giza 429 gave the highest seed yield with early sowing.
Similar findings were reported by Hussein ef al. (2002)
and Mohammed (2003) who found that early sowing
(late October to early November) significantly increased
vegetative growth and seed yield. Attia ef al. (2009) and
Badran and Ahmed (2010) found that sowing around
November produced the highest values for seed yield
and its components, compared to earlier (around mid-
October) or later (end of November and early
December) sowing dates. Similarly, Badr et al. (2013),
Abido and Seadh (2014) and Hegab et al. (2014)
reported that early November sowing date gave the best
values for seed yield and its components, vegetative
growth characters and growth parameters.

In addition, cultivars may play an important role in
increasing seed yield through their response to applied
cultural practices and environmental conditions. Several
studies reported significant variations among tested
cultivars in vegetative and yield characters (Mohammed
and EL-Abbas, 2005; Bakry ef al., 2011; Kandil ef al.,
2011; Mulualem et al., 2012 and Abido and Seadh,
2014).

The objectives of the present study were to
investigate the effect of three sowing dates, eleven
cultivars and their interactions on faba bean growth,
seed yield and yield components.

MATERIALS AND METHODS

Two field experiments were executed during 2013/
20134 and 2014/ 2015 winter seasons at the
Agricultural Research Station, Faculty of Agriculture,
Alexandria University, Egypt, to evaluate seed yield
and its related characters of faba bean (Vicia faba L.)
cultivars sown at different dates.

The experimental design was a randomized
complete block design, with three replications in a split-
plot arrangement, in the two seasons of study. The main
plots were devoted to the sowing dates (October 20",
November 10" and December 1%). Eleven faba bean
genotypes (Giza 461, Giza 429, Sakha 3, Giza 3, Giza
716, Giza 843, Nubaria 3, RenaMora, Misr 1 ,ILB 450,
ILB 648) were allocated to the sub-plots. Each sub-plot
consisted of five ridges, 3 m long and 0.6 m apart.
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All other cultural practices were applied, as
recommended, for the experimentation site. Mono-super
phosphate (15.5% P,0s), potassium sulfate (48% K,0)
and ammonium sulfate (20.5% N) fertilizers were
applied, as recommended in both seasons at the rate of
31.0 kg P,0Os/ fed., 50 kg K,O/ fed and 15 kg N/ fed.,
respectively.

The studied characters included: (1) Leaf area index,
recorded as an average of five random plants from each
sub-plot, for the area of leaves at 50% podding stage,
using leaf area meter divided by ground area, (2)
Number of days to physiological maturity, which was
calculated from the day of sowing till the helium
acquired a dark colour. (3) Plant height, calculated as an
average of two readings per sub-plot, taken from the
soil surface till the tip of plant. At harvest, a random
sample of five plants was taken from each sub-plot to
measure; (4) Number of branches/ plant, (5) Number of
pods/ plant and (6) Number of seeds/ pod and were
recorded as an average of the five plants, (7) 100-seed
weight was calculated as an average of two random
one-hundred seed samples, taken from each sub-plot
and (8) Seed yield was calculated from harvesting and
threshing the inner three ridges of each sub-plot, then,
converted to (ton/ ha).

Data were statistically analyzed and polynomial
fitting equations were drawn, using the analysis of
variance procedures for the split plot design, as outlined
by Gomez and Gomez (1984), using SAS (ver. 8.1,
2008) and graphs were drawn and fitted, using Curve
Expert. (ver 1.3, 2003). Means were compared, using
the LSD test (Steel and Torrie, 1980), at 5% level of
probability.

RESULTS AND DISCUSSION

Analysis of variance, in both seasons, indicated that
all studied vegetative and yield characters were
significantly affected by the first order interaction; i.e.,
sowing date * cultivars. Hence, the value recorded for
characters will be influenced by the combined effect of
both studied factors.

Concerning date of sowing, means presented in
(Tables 1, 2, 3 and 4) indicated a significant decrease in
all studied characters, in the two seasons, with delaying
sowing of faba bean cultivars from October 20" to
November 10" and December 1%. However, the
decrease in studied characters ranged from 11%, for
number of days to physiological maturity, to 30% for
number of branches per plant, when sowing was
delayed to November 10" while the percentage
decrease ranged from 15% for days to physiologic
maturity to 43% in seed yield when sowing was delayed
from November 10" to December 1%, as an average of
the two seasons. The decrease was more pronounced for

seed yield and its components, compared to phenologic
and vegetative characters. Regression analysis for
measured traits, in the two seasons, indicated a negative
linear reduction in values of all traits with delaying
sowing from October 20" to December 1% in the two
seasons (Figures 1 and 2). The magnitude of reduction
varied, for the measured traits, according to the "b",
value recorded in the linear regression equation. Similar
trends were reported by Hegab ef al. (2014). That
reduction in measured traits with delaying sowing date
might be attributed to the unfovarable environmental
conditions with late sowing, including higher
temperature at podding and seed formation stages,
higher susceptibility to Orobanche parasitism, diseases
and insects and shortened growth period, which all
contribute to substantial reduction in seed yield
components; i.e., number of pods per plant, number of
seeds per pod and 100-seed weight, and finally seed
yield. These findings were in accordance with the
results reported by Bakheit ef al. (2001), Abuldahab et
al. (2002), Mekky (2003), Amer et al. (2008), Ibrahim
et al. (2009), Abou EL-Yazied (2011), EL-Metwally et
al. (2013) and Attia et al. (2014) who reported that,
delaying of faba bean sowing beyond late October or
early November, reduced vegetative growth of faba
bean plants and seed yield components, resulting in a
decrease in faba bean seed yield.

Concerning faba bean cultivars, data presented in
(Tables 1, 2, 3 and 4), indicated significant differences
among the studied cultivars and entries in all studied
characters. Giza 843, Nubariah 3, RenaMora, Misr 1
and ILB 450 were among the highest genotypes in seed
yield in both seasons. Moreover, Giza 843 and Misr 1
were the highest cultivars in the number of pods per
plant; Nubriah 3 and RenaMora were the highest in
100-seed weight; whereas Sakha 3, Giza 843 and ILB
450 were the highest in number of seeds per pod. With
regard to number of days to physiological maturity,
Sakha 3, Giza 843, Misr 1 and ILB 450 were the earliest
in maturity, compared to the other entries, in the two
seasons. The same cultivars recorded the shortest plant
heights in the two seasons. Leaf area index values
revealed that Nubariah 3 and Misr 1 were among the
highest in LAI, along with Sakha 3, which may explain,
in addition to the values recorded for yield components,
the superiority of these two cultivars in seed yield.
These variations among cultivars may be attributed to
the genetic constitution of genotype and the response of
genotype to environmental conditions. Similar
variations, among genotypes, were reported by Abou-
Taleb (2002), Salama and Awad (2005),
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Table 1. Means of the leaf area index and No. of branches per plant as influenced by sowing dates, cultivars and their interaction in
2013/2014 and 2014/2015 winter seasons

Sowing date Leaf area index No. of branches/ plant
Cultivar 2013/ 2014 2014/2015 2013/ 2014 2014/2015

p1Y M D3  Mem® DI D2 D3 Mean D1 D2 D3 Meam DI D2 D3 Mean
Giza 461 385 223 214 274f 374 322 250 3.15cde 529 522 467 506ab 333 258 242 277cd
Giza 429 425 282 203 303g 423 365 205 331bed 811 3.67 344 507ab 342 3.00 217 286cd
Sakha 3 367 354 293 338cde 533 351 249 378a 80 500 311 537a 375 283 233 297be
Giza 3 327 364 265 3.19e¢ 430 255 257  3ldcde 701 433 355 S500ab 442 242 200 295bc
Giza 716 422 351 270 348cd 427 334 261 34lbc 70 444 422 522a 467 3.08 242 339ab
Giza 843 467 361 229 352bcd 406  3.57 273 345b 80 478 333 537a 442 383 208 344a
Nubaria 3 438 398 288  375ab 431 330 290 350ab 807 422 333 52la 308 225 292 275cd
RenaMora 479 288 260 342c¢de 376 275 2.46 299¢ 522 476 389 462abc 350 238 208 272cd
Misr 1 434 398 333 388a 400 397 271 356ab 7.1 455 445 537a 383 250 233 289cd
ILB450 418 337 317  357bc 478 2.9 210 328bed 433 356 322 370bc 383 3.00 267 3.16abc
ILB648 391 341 25 329de 370 3.06 261 312de 455 344 350 338c 300 225 208 244d
Mean 414a 336b 266¢ 423a 326b  2352¢ 6.62a 436b 3.70¢ 375a 2.75b 2.32¢
L.S.Dys 0.26 0.28 2.58 0.780
1. October 20 (D) November 10(D;) December 1 (D5)

2. Means followed by the same letter(s) are not significantly ditferent at 0.05 level of probability.
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Table 2. Means of the plant height (cm) and physiological maturity (days) as influenced by sowing dates, cultivars and their
interaction in 2013/2014 and 2014/2015 winter seasons
Plant height (cm) Physiological maturity (days)
201372014 2014/2015 2013/2014 2014/2015

DI” D2 D3 Mem® DI D2 D3 Mean DI D2 DI Mean DI D2 D3 Mean
Gizad6l 9600 7800 7400 8267bed 98.17 7625 5750 7731ab 17000 14533 12633 147.22ab 14367 13333 113.00 130.00a
Giza429 10100 83.00 64.00 82.66bed 8233 7625 6291 7383abc 15633 14167 12667 141.55bc 14233 12800 11067 127.00b
Sakha 3 9167 7333 6833 77.78d 7650 7083 60.00 69.11c 16000 13767 12033 13933c¢ 13933 12567 106.00 123.67d
Giza 3 12400 8033 69.67 9133a 96.00 7025 5650 7425abc 163.00 14867 129.67 147.11ab 14200 13267 11267 129.11a
Giza716  96.00 88.00 73.00 85.67abc 8250 79.00 58.75 73.42abc 162.67 14333 124.33 14344abc 14033 128.00 109.33 125.89bc
Giza843 9100 7767 7633 81.67cd 8250 6667 59.58 69.38¢ 16067 13767 121.00 139.78c 13967 12533 10567 123.56d
Nubaria3 ~ 89.67 88.00 73.00 83.55bcd 8400 7125 6083 72.03bc 15933 14133 12433 141.66bc 141.00 12833 11100 126.78b
RenaMora  93.00  83.67 80.67 85.78abc 94.17 7542 6417 7792a 17200 147.00 127.67 148.89a 14433 13167 11333 129.78a
Misr | 9467 8133 6833 8l4dcd 8375 7292 5917 T195¢ 16167 14000 112,67 138.11c 14000 12633 106.33 124.22¢cd
[LB450 121.00 8933 7333 84.05bc 80.00 6625 6167 6931c 16067 13633 11933 13877¢ 138.00 12533 10833 123.89d
ILB643 100.00 88.67 7533 88.00ab 7558 77.00 6042 7100c 16433 14633 120.00 143.55abc 142.00 127.33 11000 126.44b

Sowing date
Cultivar

Mcan 99.82a 82.85b 72.36¢ 85052 72.92b 60.14¢ 162.79a 142,300 12294 ¢ 141.15a 128.36b 109.67 ¢
L.S.Dygs 10.83 928 1117 3.16
1. October 20 (D) November 10(Dy) December 1 (D)

2. Means followed by the same letter(s) are not significantly different at 0.03 level of probability.
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Table 3. Means of the No. of pods per plant and No. of seeds per pod as influenced by sowing dates, cultivars and their interaction in
2013/2014 and 2014/2015 winter seasons

Sowing date No. of pods/ plant No.of seeds\pods
2013/2014 20142015 201372014 2014/2015

Cultivar D™ D2 D3 Mem® DI D2 D3 Mean DI D2 D3 Mean DI D2 D3  Mem
Giza 461 2633 2370 1612 2205h 2023 1618 777 1473g 333 300 204 2794 199 159 076 145¢
Giza 429 3480 2861 1945 2765f 2678 0 2169 1345  2064e 375 308 209 297bed 223 181 112 1.72abc
Sakha 3 37.89 3107 1802  2899ef  29.09 2327 1350 2195d 433 355 206  33labe 259 207 120 195ab
Giza 3 3044 2374 1519 23.12gh 2338 1590 7.63 1564 397 310 198  302bed 238 162 078 1.59hc
Giza 716 4333 3380 1960  3224cde 3329 3063 2083 2825ab 396 309 179 2935bed 238 219 149 202a
Giza 843 4800 3696 2144 3547bc 3686 3317 1592 2865ab 433 333 193 320bed 2359 233 112 20la
Nubaria 3 4233 3894 2648  3592b 3252 3024 205  2777b 400 368 250 3.39ab 240 223 132 205a
RenaMora 4066 3537 2122 3242¢d 3122 2560 1331 2338c¢ 367 319 191 292cd 221 181 094 1.65abc
Misr | 4889 4449 3248  41.95a 3754 3003 2042 2933a 433 394 288 372a 259 207 141 2.02a
11.B450 3344 3000 2408 2921def 2568 2260 1582 2137de 3.6 324 259 31dbed 216 190 133 1.80abc
1LB648 3077 02739 2109 2642fg 2364 1702 1191 1752f 333 296 228 2.86d 199 143 100 147¢
Mean 3791a 3220b 21.38¢ 29.11a 2421b 1465¢ 387a 329a 2.19b 232a 191b Ll5c
L.S.Dygs 5.755 2.235 0.766 0.689

1. October 20 (D) November 10(D;) December 1 (Ds)

2. Means followed by the same lefter(s) are not significantly different at 0.03 level of probability.
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Table 4. Means of the 100-Seed weight (g)and Seed yield ( S Y, ton/ ha)as influenced by sowing dates, cultivars and their interaction
in 2013/2014 and 2014/2015 winter seasons

Sowing date 100 Seed weight{gm) Seed yield (SY, ton\ha)
Cultivar 2013/2014 2014/2015 2013/2014 20142015

D1 D2 D3  Mean® DI D2 D3  Mean DI D2 D3 Mean DI D2 D3 Mean
Giza 461 756 6804 4627 63307 5806 4645 2230 42271 44 3.1 28 3433bc 403 3.17 137  3.186 cde
Giza 429 67.5 5535 3764 53.50h 51.84 4199 2603 3995f 413 302 192 3023¢c  3.63 2.9 1.82 2.920¢
Sakha 3 93 7626 4423 71.16e 7142 5714 3314 S5390¢ 59 305 227 3.740abc 494 322 1.27  3.484 bede
Giza 3 655 5109 3270 49761 5030 3420 1642 3364g 484 336 208 3427bc 323 314 182 3.128de
Giza 716 104.00 81,12 4705 77.39d 79.87 7348 4997 67.77b 538 426 204 3.893abc 306 277 1.01  3.202 bede
Giza 843 784 6037 3501 57.93¢ 60.19 3417 2600 46.79¢ 499 386 237 3.740abc 377 306  2.62 3.487bede

Nubaria 3 12200 112.24 7632 103.52a 9370 87.14 5926 8003a 545 533 275 4510ab 3.62 3.23 1.3 3.741 bed
RenaMora 119.00 103,53 62.12 9488b 9139 7494 3897 06843b 491 42 22 3770abc 482 4.61 2.23 3.820b

Misr | 87.33 7947 5801 7494d 6708 5366 3649 5241lcd 564 526 3.78 4893a 514 4.66 2.72 4.585a
ILB450 945 8505 6804 8253c 7258 6387 4471 639h 4.2 373 299 3640abc 398 3.49 25 3.504 bede
ILB648 873 7770 5983 7494d 6706 4828 3380 49.71de 4.71 4.07 3.58 4.120abc  4.62 3.17 2.32 3.799 be
Mean 90.38a 77.29b 51.57c¢ 69.41a 57.75b 35.19¢ 49a 393b 262¢ 408a 4.10b 191c¢

L.S.Dios 5.772 5.763 1.30 0.63

1. October 20{12;) Movember 10{1),) December 1(D1)

2. Means followed by the same letter(s) are not signiticantly ditterent at 0.05 level of probaby
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No. of branches/ plant Plant height (cm) Physiological maturity (days)
2013 SE=065 r=09% SE=264 1=098 SE=0.46 r=0098
Y=781-73X Y=1.124-686 X Y=1825-9%6X
10 T T _
3 - g
E =
m : 5
$ ; ¢
£
Sowing date
Sowhanae Sowing date
2014 SE=023 r=0% SE=0265 =098 SE=24 r=09%8
Y=43-357X Y=9070-022 X Y=138-787X
m :
£ : s
¢ 2
Sowing date
Sowing date
* On X-axis: October 20 (D)) November 10(D,) December 1 (D)

Figure 1. Relationship between sowing date* and number of branches per plant, plant height (cm) and physiological maturity (days)

in 2014 and 2015 winter seasons
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Sowing date

No. of pods/ plant 100-seed weight(gm) Seed vield
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* On X-axis: October 20 (D))

Figure 2. Relationship between sowing date* and No. of pods/ plant, 100-seed weight (g) and seed yield (ton/ha) in 2014 and 2015

winter seasons

November 10(D,)

December 1 (D)
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Attia et al. (2009) and Osman et al. (2010) who
reported significant differences among faba bean
cultivars in vegetative growth, seed yield and yield
components characters.

The two-factor interaction was significant for all
studied characters indicating that cultivars differently
responded to sowing date. Since all characters showed
reduced values, with delaying sowing date, the
interaction effect might be in the magnitude of
reduction in each cultivar, with delaying sowing, from
D; to D,, and from D, to D;. For example, in seed yield,
Nubariah 3, RenaMora and Misr 1 cultivars showed a
lower reduction in seed yield with delaying sowing
from D, to D, compared to delaying sowing from D, to
Dj; in the two seasons. On the other hand, Giza 461 and
Sakha 3 cultivars showed a higher reduction in seed
yield when sowing was delayed from D, to D,,
compared to delayed sowing from D, to D; in 2013
season. Similar variations in magnitude of reduction, in
the other studied characters could be observed for
delaying sowing in each cultivar. Similar significant
first order interaction, i.e., sowing date* variety, were
reported by Sharaan et al. (2002), Attia et al. (2009),
Osman et al. (2010), Bakry et al. (2011), Ali and Al-
Shebani (2012) and Hegab et al. (2014).

The present investigation emphasized the
importance of sowing at the appropriate sowing date to
fulfill the potential yield of faba bean cultivars. The best
sowing date was October 20", which gave the highest
productivity for all studied faba bean genotypes,
especially Misr 1, RenaMora, Nubariah 3, Sakha 3 and
Giza 843. The study, also, indicated the possibility of
delaying sowing to November 10", but, a reduction in
seed yield would be expected that might vary, according
to cultivar.
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