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ABSTRACT

The study was conducted in the vegetable field of the Department of Horticulture
and Landscape Engineering, College of Agriculture and Forestry, University of
Mosul, during the agricultural season 2018-2019 to study the effect of plant density
on the vegetative growth characteristics and yield of four bean varieties, that is,
by two factors: plant density (8 plants / m2 and 12 plants / m2) and cultivars.
(Local, Spanish, French, Dutch) within the (RCBD) design with three replications,
as the number of transactions in the experiment was (8). The plant density of 8
plants/m2 showed its superiority in most of the characteristics of vegetative growth
and yield, except for the two characteristics of plant height and pod weight, where
it was superior under the plant density of 12 plants/m2. The local cultivar excelled
in most of the characteristics of vegetative growth and the characteristics of total
yield and plant yield compared with the Dutch or French variety. Give the lowest
values for these traits.

INTRODUCTION

The broad bean (Vicia faba. L) is one of the economically important leguminous crops. Natalia et
al. (2008) indicated that it has a high nutritional value, as the percentage of protein in the seed’s
ranges from 25-40%, carbohydrates 56%, nutrients, oils, fibers, vitamins, vitamin B complex, and
a high percentage of Phytic acid (Wasfi, 2003; Carmen et al. 2005; Mahmoud, 2010), and it has a
role in improving soil properties for its fixation of atmospheric nitrogen by root nodes. Its dry
seeds or green pods are eaten, while straw is used as animal feed.

Statistics indicate that there is a decrease in yield productivity in Irag due to reliance on primitive
agriculture and as a result of the deterioration of varieties, it was found that the hybrid varieties
were distinguished in their vegetative and productive characteristics, and it was found that the
variety Giza-3 was superior to the variety Sakha-2 in terms of plant height, number of branches
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per plant, number of leaves per plant, and yield seeds and potassium content, while the Sakha-2
cultivar was superior in the number of pods per plant (Khattab et al., 2016). Abou-EI-Seba et al.
(2016), while studying five cultivars (Giza 843, Giza 3, Giza 716, Nubarai 1 and Sakha 3),
obtained the highest plant height, number of pods per plant, and area unit yield under Giza 843,
compared with other cultivars, for both growing seasons. While the Giza 716 cultivar had the
highest values in plant weight and for both growing seasons, while the Nubarai 1 cultivar excelled
in the weight of 100 seeds and the seed yield per plant and the first growing season, these results
are similar to those obtained by Hussien et al. (1999) and Abd El-Hafez et al. (2012). . In a study
of two bean varieties under limited irrigation, it was noted that the Barakat variety was superior to
the Aquodolce and Saraziri cultivars in the speed of filling the pods with grains and the unit area
yield (Ghassemi-Golezani et al. 2009), Dahmardeh et al. (2010) and found that the cultivars had a
significant role on the economic and biological yield. As the Algerian cultivar exceeded all other
cultivars in terms of the yield of the economic and biological yield of the cultivars used in the
experiment (Aljazayeri, Barekat, Shami and var. 3514).

The number of plants is very necessary per unit area in order to optimize the independence of the
land, as this increases the yield of the plant and the yield per unit area. From researchers (Ameer
etal., 2012).

Where the effect of plant distances (20, 30, 40, 50 cm between plants) on plant height (cm),
number of branches / plants, number of pods / plants, average weight of pods (g), number of seeds
/ pods, seed weight was studied. / Century (g) under the drip irrigation system. They pointed out
that the greater the planting distances, the lower the plant height, because in the close distances
the competition between plants for sunlight increases as the number of branches increases with
the increase in the planting distances. While Al-Suhaibani et al., (2013) indicated that the
cultivation of 12 plants/m2 achieved significantly lower plant height compared to 10 plants/m2
and the number of such plants/m2 achieved much lower height than 8 plants/m2 under irrigation
conditions.

However, Bakry et al., (2011) five bean cultivars (Cairo-4, Cairo-5, Cairo-25, Nubaria-1 and Giza-
843) were grown each with 24, 21, 18, 15, 12 plants/m2 in Recently reclaimed sandy soil. The
results indicated that the bean cultivars differed significantly in all the studied traits, as the study
showed that 18 in this type of soil followed by 16 plants / m2 had the best plant density among
those densities.

This led to an increase in the plant yield and the total yield per unit area. This is due to the increased
distance between plants, which leads to an increase in the dynamic activity of root growth and
increased branching, which provides more water and food to the plant in order to form more
flowers and then the formation of pods (Peterson et al., 2017).

Low plant density may result in low production; However, higher plant density can lead to
dormancy or lethargy of plants, lower light penetration between plants, lower photosynthetic
efficiency, and can significantly reduce yield (Vassilev, 1998; Jettner. et al., 1998a 1998b;
Lemerle. et al., 2004; Lemerle et al., 2006). Previous studies showed that yield and its components
are affected by planting intensity (Turk Tawaha, 2002; Bakry. et al., 2011; Thalji, 2006 & 2010;
Khalil. et al., 2011).

RESULTS AND DISCUSSION

Effect of plant density on the vegetative growth and yield of faba Beans

Table (1) shows the variation of plant density in its impact on the vegetative growth characteristics
and yield of the bean. The high plant density of 12 plants/m2 showed its superiority in plant height
by 136.79 cm compared to the plants grown within the plant density of 8 plants/m2, in which the
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plant height decreased to 129.92 cm. Which at the same time gave the lowest values in the other
traits represented by the number of branches per plant, the length of the pod, the number of pods
per plant, the number of seeds per pod, the weight of the pod, the yield of one plant from pods and
the total yield i/e compared with plants grown under high plant density 12 plants/m2 which
outperformed those traits.

Table (1): effect of plant density on the vegetative growth and yield of faba Beans.

p.d P. H (cm) N B/p P L(cm) NP/P NS/P WP( | YP(g | TYth
12 p/m? 136.79 A 6.76 B 1494 B 26.87 B 3.60B 2242 A | 589.42B | 58.35B
8 p/ m? 129.92 B 8.45 A 1852 A | 4537A 481 A 21.04 A | 896.17 A | 70.77 A

Effect of cultivars on the vegetative growth and yield of faba Beans.

Table (2) shows the differences of cultivars among themselves under the influence of plant density
and their response to it, as the Spanish cultivar shows its significant superiority over the rest of the
other cultivars in terms of plant height, but it does not differ significantly from the local cultivar
in that trait and the Dutch cultivar has the least significant cultivar in plant height.

The local cultivar showed the best outperformance in the number of branches per plant, as it gave
9.38 branches/plant, but it did not differ significantly from the Spanish variety in that trait, while
the Dutch variety gave the lowest values in the number of branches per plant, with a value of 5.88
branches/plant, while the French cultivar excelled in The characteristic of the length of the pod
with a value of 18.53 cm compared to the rest of the other varieties, but it does not differ
significantly from the Dutch variety in that characteristic.

The Spanish variety was superior in the number of pods per plant 49.25 pods/plant compared to
the lowest number of pods observed under the Dutch variety, with a value of 24.25 pods per plant,
but it did not differ significantly from the local variety in that variety, and the Spanish variety gave
the lowest number of seeds inside the pod, reaching 3.92 seeds/pod compared with the other
cultivars, which gave the best values in that trait, showing the French variety the highest values in
that trait with a value of 4.67 seeds/pod.

The French cultivar was superior in pod weight with the highest values, amounting to 26.32 g,
compared to the other cultivars, which gave the lowest values in that trait, but it did not differ
significantly from the Dutch variety in that trait. The other two traits had values of 966.33 g/ha
per plant and 84.24 i/ha, respectively, but it did not differ significantly from the Spanish cultivar
in those two traits.

Table (2): Effect of cultivars on the vegetative growth and yield of faba Beans.

c P.H (cm) NB/p | PLcm) | NP/P NS/P | WP() | YP(g [ TYth
L 13767A | 9.38A | 1588B | 48.75A | 420A | 1954B | 966.33A | 8424 A
S 14267A | 857 A 158 4925A | 392B | 1833B | 864.17A | 75.08A
F 129.42 B 6.63B | 1853 A | 2225C | 467A | 2632A [57217B | 49.42B
H 123.67C 588C | 17.52A | 2425B | 403A | 22.74A | 5685B | 4951B

Effect of the interaction on the vegetative growth and yield of faba Beans.

Table (3) shows the effect of the interaction between the studied factors and their impact on the
characteristics of vegetative growth and yield, leading to the most important traits studied through
the research, which is the characteristic of the plant yield in terms of quantity and quality. 148.67
cm compared with the lowest values for the Dutch variety and for plants grown under low plant
density, with a value of 121 cm. While the interaction of the local and Spanish cultivars under low
density gave the highest values in the number of branches per plant, with a value of 9.767
branches/plant for each, compared with the lowest values for the Dutch variety under high plant
density, which amounted to 4.767 branches/plant.
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As for the length of the pod, the bilateral interaction of the local variety under low plant density
gave the highest values, with a value of 19,333 cm, compared with the local variety or the Spanish
variety, which gave the lowest values in that trait, amounting to 12,433 and 13.333 cm,
respectively, for both cultivars, while the cultivar outperformed The Spanish variety under low
plant density had the best values in the number of pods per plant, which amounted to 68,500 pods
/ plant compared to the French variety planted under high plant density, in which the rate of pod
production decreased to 17.00 pods / plant or other varieties under the same plant density.

The French variety under low plant density gave a significant value in the number of seeds per
pod, which amounted to 5,100 seeds / pod, and it was superior to the varieties grown under high
plant density, where the Spanish variety gave the lowest values, reaching 3,333 seeds / pod, and
even the French variety outperformed in the weight of the pod under plant density. It was higher
than the Spanish variety under low plant density, which gave 14.943 g.

It appears from the table that the local cultivar under low plant density was significantly superior
to the yield of one plant with a value of 1162.33 g compared with the French or Dutch cultivar,
which gave the lowest values in that trait, which amounted to 443.33 and 473.00 g, respectively,
but it does not differ significantly from the Spanish cultivar and for the same density. As for the
total yield per unit area, it was parallel to the effect of the plant yield. The local variety under low
plant density gave the highest values, recording 92.120 i/ha, compared to the French or Dutch
variety, which gave the lowest values in that trait, which amounted to 43.833 and 46.733 t/ha, but
it does not differ significantly from the Spanish variety and for the same plant density in this trait.

Table (3): effect of the interaction on the vegetative growth and yield of faba Beans.

p.d c P.H (cm) N B/p P L(cm) NP/P NS/P W P (9) Y P (Q) TYth
L 138.33AB 9.000 A 12.433 D 40.00 C 3.4000D  18.827B @ 770.33B | 76.367 AB
C
12p/m* S 148.67 A 7.267B 13.333D 30.00D 3.3333D  21.723A- 671.00B 66.467BC
C
F 133.83 A-C | 6.000BC @ 17.933 A- 17.00 E 42333C | 26.727 A 443.33 43.833D
C C
H 126.33BC 4.767C 16.067C  2050DE 34333D 22413 A 473.00 46.733 D
B C
L 137.00AB 9.767 19.333 A 57.50B 50000 A 20.253 A- 116233 A 92120 A
A B C
8 p/ m? S 136.7AB 9.767 16.667 B = 68500 A  4.5000 B 14943C  1057.33 A  83.687 A
A C C
F 125.00BC 7.267 19.133 27.50 51000 A 25917 A  701.00B | 55.000CD
B AB DE B
H 121.00C 7.000 18.967 28.00 46333 A 23.060A 664.00B @ 52.287CD
B AB DE C B

plant density = p. d plants/ m? = p/ m? cultivars= ¢ Local = L Spanish =S French = F Holland
=H

plant height =P . H Number of branches/plant = N B/p pod length = P L Number of pods = N
P

Number of seeds per pod =N S/P Weight of pod =W P vyield Plant=Y P Total yield=TY

The cultivars show significant differences among themselves in most of the vegetative growth
characteristics and the yield characteristics, and this may be due to the difference in genetic
characteristics among them. In addition, the plant density has a major role in influencing these
characteristics, as it was found that the plant height increased under the high plant density, and
this is due to Intense competition between plants for light, water, and nutrients resulting in
increased plant height. Othman and Assaf (2009), Khalil et al. (2010).

At the same time, the largest number of plant branches was obtained within the low agricultural
density (spaced cultivation), and thus an increase in the number of plant leaves and then an
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increase in leafy area, which leads to an increase in the efficiency of the photosynthesis process
and then an increase in the processed food for the plant, due to the weak competition between
Plants on light and nutrients. As indicated by Al-Douby et al. (2000), Bakri et al. (2011) and
Abdullah (2014). For the same previous reason, there is an increase in the number of pods in the
plant within the spaced cultivation, which is reflected in the vigor of the plant as a result of the
decrease in shading between plants, and is consistent with the findings of (Nawar et al., 2010) and
(Derogar and Mojaddam 2014).

CONCLUSION

Also, planting plants at farther distances led to an increase in the number of seeds inside the plant
pods, and this is due to the increase in plant strength and its components that reduce the rate of seed
abortion (El-Karamity et al., 2017). Also, the heaviness of the seeds can be attributed to the low
competition between plants, which was reflected in the Vigorous growth, increased transfer of
nutrients from the source to the seed and thus an increase in seed mass. The maximum yield/plant
was obtained from spaced cultivation. The minimum seed/plant yield was produced from close-
distance cultivation. These results may be attributed to the increase in yield components, ie number
of seeds/plant and weight of 100 seeds. Similar results were obtained by (EI-Murshedy et al., 2002)
and (Hussein et al., 2002). This is also due to the increase in the number of plants per unit area in line
with the results obtained by (El-Karamity et al., 2017) and also the results obtained by (Nassib and
Hussein, 1988) and (Singh et al., 1992).
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