)

Check for
updates

Determination of Grain Yield and Yield-Related
Characteristics of Some Faba Bean (Vicia faba L.)
Cultivars in Cukurova Ecological Conditions

Banu YUKSEL', @ Aybegiin TON'",

1 Cukurova University, Faculty of Agriculture, Department of Field Crops, Adana, Turkiye

aybeguntoncu@gmail.com

Abstract. Faba bean (Vicia faba L.) has high nutrional value and it can be use
for food human and livestocks and as green manure. The aim of this study was
determine the grain yield and yield-related characteristics of some faba bean
(Vicia faba L.) cultivars. This study was carried out in experiment area of the
Field Crop Departmant, Faculty of Agriculture at Cukurova University during
the 2021/2022 growing period. The study was established according to the
randomized blocks experiment design with 3 replications and 12 faba bean
cultivars were used as materials. As a result of the study, the maturity period was
154-160 days, the number of branches per plant was 2.3-3.4, the grain weight per
plant was 13.8-26.2 g plant " and 100 grain weight varied between 98.0-134.4 g.
The lowest dry grain yield was found in the Luz de Otona cultivar with 1495 kg
ha'!, while the highest dry grain yield was obtained from Hara cultivar with 3286
kgha'!. It has been concluded that Hara, Filiz ve Golyaka cultivars are promising
in the Cukurova region conditions in terms of dry grain production.

Keywords: Faba Bean, Cultivars, Vicia faba L., Grain Yield, Yield
Components.
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1 Introduction

Faba bean (Vicia faba L.) is the fifth cultivated dry legume after dry bean, dry cowpea,
chickpea and dry pea in the World [1]. It is a plant that can be adapted to wide areas in
terms of ecological conditions and it has high nutritional value [2] Asia contential is the
first ranking for planted area of faba bean, followed by Africa and Europe [1].In terms
of dry grain production Europe ranks first, while Africa continent holds the second
place [1]. Faba bean has a high amount of protein, minerals, and vitamins. However,
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it contains compound such as oligosaccharide, lectin, convicine, vicine that negatively
affected for human food [3; 4]. It fixs high amount air nitrogen by rhizobium bacteria
in the nodules formed in the root [5; 6]. So, faba bean cultivation is very important in
the crop rotation for increasing organic matter and nitrogen [7; 8]. Faba bean can be
use as green manure, vegetable and in livestock feed. Its dry grain production is spread-
ing Aegean, Marmara and Mediterranean region of Turkey. Generally, cultivars with
big grains are preffered in faba bean cultivation in Turkey, and these cultivars are suit-
able both green and dry consumption [9] High grain yield can be achieved by cultiva-
tion of suitable cultivars to ecological conditions. Depending on the decrease in tem-
perature in the development period it can generally survive down to -4 °C without snow
cover and die in -10 °C [10]. Faba bean requires regular water throughout the growing
period.

The annual requirement for faba bean is 600-1000 mm, and their sensitivity to diseases
and pests increases in excessive rainfall in growing periods [11]. It can be grown as
winter stage under rainy conditions in Mediterranean [12]. Planting area, production
and grain yield of dry faba bean are 24038 ha, 6580 ton and 2740 kg ha™! respectively
in Turkey [13]. However, it is possible to increase the dry grain production its suitable
cultivars of in coastal region of Turkey. As in cultivation of crop determining suitable
faba bean cultivars for the growing area is a very important factor in increasing produc-
tion.

The aim of this study was to determine the grain yield and yield components of some
faba bean (Vicia faba L.) cultivars under Mediterranean climate conditions of Turkey.

2 Material and Method

This study was carried out in the research area of the Department of Field Crops, Fac-
ulty of Agriculture, University of Cukurova, Adana, Turkey during the winter seasons
0f2021/2022. Adana had a typical Mediterranean climate. The total precipitation was
685 mm between November and May. The minimum temperature (-1.9°C) was found
in January while maximum temperature (36.9°C) was found in May.

Meteorological values of Adana in experiment year were given ( Table 1.)

Table 1. Meteorological values of Adana for experimental year.

Meteo- Min Max Mean Relatively Total Ra-
logical Pa- Tempera-  Temperature Tempera- Humidity infall
rameters ture (°C) (°C) ture (°C) (%) (mm)

Months 2021/22 2021/22 2021/22 2021/22 2021/22

Novem- 9.7 32.1 17.4 66.5 48.8
ber

Decem- 1.1 22.6 11.9 66.7 219.4
ber

January -1.9 21.2 8.9 66.2 235.0
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Febru- 4.4 22.8 12.4 71.8 744
ary

March 14 26.1 10.9 58.5 103.8

April 9.8 342 20.0 572 2.6

May 12.0 36.9 22.8 61.8 1.0

The texture of the experiment soil was loam. The values of pH and lime content,
organic matter content were 7.64 and 32.7 % and 1.46 % respectively. Soil properties
of experiment area were given in Table 2.

Table 2. Properties of experimental soil.

Year Cla Silt San Textu pH Li o Phos
y % y % dy % re % me % rga- phorus
nik mg
Mat- kg!
ter %
2021/ 21. 42. 355 Tin 7.6 32. I. 12.4
22 9 6 4 7 5

In this study, 12 registered faba bean cultivars provided by different institutes and or-
ganizations were used as a material. These cultivars were Eresen 87, Salkim, Filiz- 99,
Kitik- 2003, Histal, Luz de Otona, Reina Mora, Golyaka, Hara, Sevilla, Emiralem,
Sorgun.

The experiment was conducted in a randomized complete blocks experimental design
(RCBD) with three replications. Each cultivar was sown in 5 rows, 4 m in lenght, with
45 cm inter row spacing and intra row spacing of 10 cm on 20 December 2021. Plot
area was 11.25 m? (5 x 2.25 m). Harvesting was applied in the three rows after elimi-
nating border rows. Harvested plot area was 5.4 m? (4 x 1.35 m). Fertilizer applied at
a rate of 30 kg N ha! and 70 P,Os kg ha™!' before seeding. Individual ten plants were
randomly selected from each plot.

Days to flowering, plant height (cm), first podding height (cm), number of primary
branches, number of pods per plant, number of grains per plant, seed weight per plant
(g), 100-grains weight (g), grain yield (kg ha™!) were recorded.
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3 Results and Discussion

Flowering duration, plant height and first podding height are presented in Table 3.

Table 3. The effects of cultivars on flowering duration, plant heignt, first podding height.

Cultivars Flowering dura- Plant height First podding
tion (date) (cm) height (cm)
Hara 76 83.6 ab! 31.6 ab!
Filiz-99 78 879a 31.5ab
Emiralem 77 72.3 bed 29.8 ab
Eresen-87 76 77.0 abc 27.6 be
Sorgun 76 80.1 abc 357a
Kitik-2003 77 79.1 abc 30.0 ab
Golyaka 72 75.0 abc 26.7 be
Salkim 80 79.9 abc 340a
Sevilla 78 61.8 de 23.1¢c
Histal 76 68.2 cd 355a
Reina Mora 75 515e 21.6¢
Luz de Otona 71 542 ¢ 252 be
Mean 76 72.6 29.3
C.V. (%) 3.7 9.7 11.4

"Means within a column and line for each trait followed by the same letters are not
significantly different for Duncan’s multiple range test ( p<0.05", p<0.01"").

There were not significantly differences among the cultivars for flowering duration
(Table 3). The obtained values varied from 71 days (Luz de Otona) to 80 days (Salkim).
The results were in accordance with the findings by [14] (78.0-85.0) and [15] (78.1-
79.0). On the other hand, [16] indicated that flowering period varied between 56.08-
64.7 days. Flowering duration may vary genotype and ecological conditions. In case
of water deficiency in plants become stressed and pass to generative stage in a shorter
time [11].
Plant height was significantly affected by the cultivars (Table 3). The highest value in
terms of plant height was recorded in Filiz-99 with 87.9 cm, followed by Hara while
the lowest value was obtained from Reina More with 51.5 cm. Similar results were
ported by [17] (82.0-95.0 cm), [18] (40.0-97.6 cm), [19] (55.80-84.27 cm), [20]
(76.9-81.2cm), As can be seen that plant height can be affected cultivars and ecological
conditions.
Differences among the cultivars for first podding height were found to be significant
{Wable 3). Obtained values for mentioned trait varied from 21.6 cm (Reina Mora) to
35.7 cm (Sorgun). Previous studies reported that first podding height was recorded be-
een 13.8-19.6 cm [21], 21.6-24.7 ¢cm [20].
Number of pods per plant, number of grains per plant and 100 grain weight are exhib-
ited in Table 4.
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Table 4. The effects of cutltivars number of pods per plant, number of grains per plant and 100
grain weight.

Cultivars Pods per plant Grains per 100 grain weight

(per/plant) plant (2)

(per/plant)

Hara 6.2 bed ! 24.2 bed! 110.2 ¢d!
Filiz -99 6.8 abc 21.2 be 128.7 ab
Emiralem 5.6 cd 21.5bc 102.1 ef
Eresen-87 6.4 abed 16.3 defg 133.1 ab
Sorgun 5.0de 18.7 cde 127.0b
Kitik-2003 81a 20.3 bed 127.5 ab
Golyaka 79 a 264 a 105.2 de
Salkim 6.5 abed 17.8 cdef 131.8 ab
Sevilla 35ef 11.8 gh 1129¢
Histal 2.7f 9.7h 1344 a
Reina Mora 32f 13.8 fgh 111.1 cd
Luz de Otona 4.0 ef 14.1 efgh 98.0 f
Mean 5.5 18.0 118.5
C.V.(%) 16.4 14.1 3.1

"Means within a column and line for each trait followed by the same letters are not
significantly different for Duncan’s multiple range test ( p<0.05", p<0.01™).

Number of pods per plant was influenced by cultivars at a significant level (Table 4).
Number of pods per plant ranged between 2.7 (Histal) and 8.1 (Kitik) depending on
cultivars. Similar to our findings [20] Erten (2023) reported that pods per plant varied
between 4.5 and 7.0. However, some earlier studies reported that pods per plant varied
between 27.10-40.47 [22] and 5.80-15.72 [23]. The observed various values in pods
per plant may be due to differences in plant material, ecological conditions and growing
techniques. Number of pods per plant was negatively affected by low temperatures oc-
cured during the flowering and pod setting period in some legumes [24]. .
Differences among the cultivars for number of grains per plant was significant (Table
4). The highest value for number of grains per pod was found by Golyaka with 26.4,
while the lowest one was obtained from Histal with 9.7. [9] reported that number of
grains per plant varied between 26.49 and 40. On the other hand [25] indicated that
grains per plant was ranging from 18.26 to 33.99. It was shown that grains per plant
was might be due to different environmental conditions, genotypes and growing season.
[26] reported that low temperatures occuring in the flowering period create unfavoura-
ble conditions for pollination.

Differences among the cultivars in terms of 100-grain weight were significant (Table
4). 100-grain weight varied between 98.0 g (Luz de Otona) and 134.4 g (Histal). Sim-
ilar results reported that by Midik [25] (2019) who indicated that was the highest 100
grain weight value of 129 g in the Sakiz variety. On the other hand, [16] exhibited that
100 grain weight was between 131.10-164.90 g. However, various studies reported that
100-grain weight varied from 94.35 g to 150.56 g [28; 23; 19]. These studies showed
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that 100-grain weight of faba bean may vary depending on genotypes and ecological

conditions.

Grain weight per plant, grain yield and harvest index are given in Table 5.

Table 5. The effects of cultivars of grain weight per plant, grain yield and harvest index.

Cultivars Grain  weight Grain yield (kg Harvest Index
/plant (g) ha!) (%)
Hara 23.4a' 3286 a! 49.8 abc!
Filiz-99 250a 3001 ab 48.0 be
Emiralem 20.0 ab 2503 be 48.3 bc
Eresen-87 233 a 2657 ab 49.9 abc
Sorgun 22.1a 2698 ab 457 ¢
Kitik-2003 25.1a 2771 ab 49.1 abc
Golyaka 262a 3144 ab 50.2 abc
Salkim 225a 2829 ab 48.6 bc
Sevilla 15.0 bc 2047 cd 52.8 ab
Histal 14.9 be 1910 cd 452 ¢
Reina Mora 15.5bc 1891 cd 548 a
Luz de Otona 13.8 ¢ 1495d 50.4 abc
Mean 20.6 2519 494
C.V. (%) 15.7 13.5 6.0

"Means within a column and line for each trait followed by the same letters are not
significantly different for Duncan’s multiple range test ( p<0.05", p<0.01™).

Grain weight per plant was significantly affected by cultivars (Table 5). Golyaka had
the highest grain weight per plant with 26.2 g followed by Kitik-2003 with 25.1 g while
the lowest one was found for Luz de Otona with 13.8 g. Previous studies showed that
grain weight per plant varied between 27.95 and 32.86 g [15], 3.57-11.03 g [29] 20.29
and 35.76 g [30]. Grain weight per plant may vary depending on factors such as tem-
perature and rainfall during the flowering and pod setting period.

Grain yield was significantly affected by cultivars (Table 5). Hara had the greatesta
grain yield with 3286 kg ha'!, whereas the lowest value was found in Luz de Otona with
1495 kg ha'!. Earliest study showed that grain yield varied between 1538.8-1940.0 kg
ha! [28]. 1870-2410 kg ha! [31], 2321-3137 kg ha' [12], 1883- 2171 kg ha! [20].
Similar results indicated that by [32] who reported that seed yield varied from 2580 kg
ha'! to 3210 kg ha! and [23] who reported that seed yield varied from 2414.4 to 3178
kg ha'!. As can be seen from these results, grain yield may vary depending on geno-
types, ecological conditions and growing techniques. Some studies reported that low
and high temperature during the flowering caused yield losses in faba bean [33; 28; 24;
34].

Harvest index was significantly influenced by cultivars (Table 5). The highest harvest
index was found for Reina Mora with 54.8%, while the lowest value was obtained from
Histal with 45.2% followed by Sorgun with 45.7%. The harvest index of Hara that is
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the greatest grain yield was found to be 49.8% . The findings obtained in present sudy
were higher than the findings stated by [20] who reported that harvest index varied
from 23.2 to 37.7%.

4 Conclusion

It has been concluded that Hara, Filiz ve Golyaka cultivars are promising in terms of
dry grain production in the Mediterranean climate conditions in Turkey. However, the
mentioned study should be continued in the future years to obtain definitive results.
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