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ABSTRACT

To investigate the effect of faba bean plant populations (80000, 96000 and 120000 plants/feddan) resulted from the
difference between hill spacing (30, 25 and 20 cm) and the efficiency of eight weed control treatments (butralin, metribuzin,
oxadiargyl, each previous herbicides followed by one hand hoeing, two hand hoeing and unweeded check) on associated weeds,
growth, yield and its attributes as well as chemical analysis. Two field experiments were conducted at the Experimental farm of
El-Serw Research Station, Agricultural Research Center, Damietta Governorate, Egypt during winter seasons of 2015/2016 and
2016/2017. Main findings showed that increasing plant population from 80000 to 120000 plants/fed significantly decreased the
broadleaved, grassy and total weeds dry weight by 46.32, 33.44 and 43.77% in the first season and by 45.99, 38.10 and 44.32%
in the second season, respectively after 70 days from sowing. Plant population of 120000 plants/fed produced the highest values
of plant height, dry weight/plant and LAI in both seasons. Moreover, sowing faba bean at 120000 plants/fed increased seed
yield/fed by 15.46 and 5.03% in the first season and 16.33 and 7.84% in the second season compared with 80000 and 96000
plants/fed, respectively. Two hand hoeing method significantly decreased the broadleaved, grassy and total weeds dry weight by
93.58, 99.24 and 95.68% in the first season and 92.62, 98.95 and 94.89% in the second season, respectively compared with the
unweeded check. The results indicated that two hand hoeing method was the most superior treatment in increasing plant height,
dry weight/plant and leaf area index at 70 and 90 days from sowing as well as yield, yield attributes and chemical composition of
faba bean seeds followed by applying oxadiargyl herbicide with one hand hoeing treatment. It could be recommended that
growing faba bean at plant population 120000 plants/fed integrated with two hand hoeing or oxadiargyl herbicide with one hand
hoeing maximized seed yield per unit area.
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INTRODUCTION

Faba bean (Vicia faba, L.) is consider one of the
most vital seed legumes in Egypt in terms of area, total
production and consumption. Its green and dry seeds are
consumed in human nutrition due to it's contain a high
protein content of 28%, carbohydrates 58%, and many
other vitamins. Beside play a good role in improving the
properties of soil and increasing its fertility by adding
about 20-30% nitrogen/fed after harvest for the benefit
of the next crop. Increasing seed yield could achieved
by applying the best agricultural treatments i.e. weed
control and growing the optimum population density.
Weeds are considered a major problem in faba bean
crop causing great losses in seed yield due to direct
weed plant be consumption for environmental factors
such as light, space and nutrients. Unrestricted weed
growth and delayed weeding reduced seed yield of faba
bean by up to 80% (Mohamed et al., 2004). Dawood
(1989) indicated that four weeks from sowing is the
most critical period, in determining weed competition in
faba bean. In spite of the efficiency of manual hand
hoeing in controlling weeds, but using herbicides is one
of the best methods to control weeds, especially after
the high cost of the hand weeding. Pre-emergence
herbicide application can help weed control, to some
extent, during the early crop growth stage. Moreover,
application of two hand hoeing method is the more
effective in suppressing weeds and increasing faba bean
seed yield (Abd El-Razik, 2006). Abdelhamid and El-
Metwally (2008) reported that oxadiargyl was the
superior treatment for improving plant productivity as
compared with the unweeded treatment.

Plant population affected plant growth, yield and
yield attributes of legumes (Thalji, 2006 and Bakry et
al., 2011). Applying the agriculture recommendations

by using the optimal number of plants in unit area is
consider the most important factor that lead to obtaining
the best productivity per unit area (Khalil et al., 2011).
The increase in the seed rate lead to lodging plants, high
rates of moisture around, which encourages injury
diseases and increase the proportion of precipitation and
thus the reduction of the crop. However, decreasing
seed rate leads to a decrease in yield due to increased
distance between the furrow and leaving free spaces to
allow growth of weeds that compete with crop plants.
Consequently, regulating plant density is consider a
vital instrument for enhancing faba been growth and the
time essential for canopy closure and to maximizing
biomass and seed yield (Liu et al., 2008). There are
several reports suggested that increasing population
density up to 33.3 or 44.4 plant/m” led to a pronounced
increase in the plant height (El-Douby et al., 1996 and
Abdel-Aziz and Shalaby, 1999). On the other hand,
Kakiuchi and Kobata (2004) revealed that lower plant
density increased faba bean yield attribute ie. pod
number/plant while, the higher plant population
decreased the pods number/plant.

This investigation aimed to study the possible
integration between plant populations and weed control
treatments on associated weeds, growth, yield and yield
attributes as well as chemical composition of faba bean.

MATERIALS AND METHODS

Two field experiments were conducted during the
winter growing seasons of 2015/2016 and 2016/2017 at
El-Serw Research Station of Agricultural Research
Centre, Damietta Governorate, Egypt, to estimate the role
of three plant populations and efficiency of eight weed
control treatments on associated weed, growth, yield, its
attributes and chemical composition of faba bean plants.
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The experiments were laid out in split plot design with
four replicates. The main plots were allocated for three
plant population as follows:
D1- Planting both sides of the ridge (70 cm width) in
double seeded per hill and 30 cm between hills
which resulted 80000 plants/fed.
D2- Planting both sides of the ridge (70 cm width) in
double seeded per hill and 25 cm between hills
which resulted 96000 plants/fed.
D3- Planting both sides of the ridge (70 cm width) in
double seeded per hill and 20 cm between hills
which resulted 120000 plants/fed.
Whereas the sub-plots were occupied with the
eight weed control treatments as follows:
1-Butralin [Amex, 820, 4-(1, ldimethylethyl)-N- 1-
methyl propyl)-2, 6-dinitrobenzenamine] at the rate of
1200 g active ingredient (a.i) per fed.

2-Metribuzin [Sencor 70% WP (4-amino-6-tert-butyl-3-
(mrthylthio) 1,2,4-triazine-5(4H) one] at 245 g active
ingredient (a.i) per fed.

3-Oxadiargyl [Topstar 400 SC, 3-[2, 4-dicloro-5-(2-

Propynyloxy) phenyl]-5- (1, 1-dimethylethyl)-1, 3, 4,
oxdiazol-2(3H)-one] at the rate of 100 g active
ingredient (a.i) per fed.

4-Butralin followed by one hand hoeing after 35 days

from sowing.

5-Metribuzin followed by one hand hoeing after 35 days

from sowing.

6-Oxadiargyl followed by one hand hoeing after 35 days

from sowing.

7-Two hand hoeing after 21 and 42 days from sowing.

8- Unweeded check.

Herbicides were sprayed as pre-emergence by
using Knapsack sprayer with one nozzle boom (200-
liter water/ fed) on the soil surface immediately after
planting and before irrigation.

Experimental soil was a clay with organic matter
0.8%, pH 7.9, EC 2.4 dSm™', available N 34.35 ppm,
available P 7.7 ppm and available potassium 221 ppm
over both seasons. Each sub experimental plot included
five ridges, each of 70 cm width and 3.0 m long, lead to
an area of 10.5 m” (1/400 fed). The preceding summer
crop was rice (Oryza sativa L.) in both seasons.

Calcium superphosphate (15.5 % P,Os5) was
applied during soil preparation at the rate of 100 kg/fed.
Nitrogen fertilizer was added in the form of ammonium
nitrate (33.0 % N) at the rate of 15 kg N/fed as starter
dose before the first irrigation. Potassium sulphate (48
% K,0) at the rate of 50 kg/fed was added before the
first irrigation to the soil.

Faba bean seeds Giza 843 was obtained from Food
Legumes Research Department, Field Crops Research
Institute, Agricultural Research Center, Giza, Egypt and
seeds were inoculated with the specific rhizobium strain
and immediately sown. Planting date was conducted on
15" of November and plants were harvested at the last
week of April in both seasons. Normal cultural practices of
growing faba bean plants were followed excluding the
factors under study.

Studied characters:

1. Weed assessments:

Randomly weed samples were collected from one
square meter from each plot at 70 days from sowing during
both seasons. Biomass dry weight of weeds was determined
after oven drying at 70 °C until reaching the weight constant.
Common weeds in both growing seasons were: Greater
ammi (Ammi majus L.), Wild beet (Beta vulgaris L.), Dock
(Rumex dentatus L.) lambsquarters (Chenopodium album
L.) and Bur clover (Medicago hispida L.) as broadleaved
weeds and Ryegrass (Lolium temulentum L.), Beard grass
(Poplypogon monspeliensis L.) and Canary grass (Phalaris
minor, Retz.) as grassy weeds.

2. Growth parameters:

Ten uniform plants were randomly selected from
the outer ridges of each sub-plot at 70 and 90 days after
sowing to determine the growth parameters i.e. plant
height (cm), dry weight (g/plant) and LAI Leaf area
(cm”) were measured by applying the dry-weight
method as described by Roads and Bloodwoath (1964).
3. Yield attributes:

At faba bean plant harvest (150 days from
planting), ten guarded plants were taken from the outer
ridges of each sub-plot to estimate the following characters
i.e. mnumber of pods/plant, pod weight/plant (g), seed
yield/plant (g), 100-seed weight (g). Seed yield (ton/fed)
were estimated by harvesting all plants in the three inner
ridges of each sub-plot and left for air drying, then they
were threshed and the seeds (12 % moisture) were weighed
(kg), then converted to ton/fed.

4. Chemicals analysis:

- Photosynthetic pigments (carotenoids, chlorophyll a
and chlorophyll b) were calorimetrically determined at
90 days from planting by using spectrophotometer. To
extract photosynthetic pigments, about 250 mg of fresh
leaves were homogenized using acetone (80%),
centrifuged at 4000 rpm for 5 minutes and the optical
density was determined at 480, 510, 645, 652 and 663
nm wavelength. The chlorophyll contents were
calculated by the formulae given by Arnon, (1949),
which are expressed below:

Chl. ‘a’ mg/g =12.7 (OD663) — 2.69 (OD645) x V/1000 x W

Chl. ‘b’ mg/g = 22.9 (OD645) — 4.68 (OD663) x V/1000 x W

Carotenoid mg/g =7.6 (OD 480) — 1.49 (OD 510) x v/1000 X W

‘Where OD = Optical density, V = Final vol. of 80% acetone (25
ml) and W = Wt. of sample taken (0.25 g).

- Total soluble carbohydrates and total carbohydrate
% in seeds were determined as described by Bogdan
etal. (1993).

Protein percentage: it was determined in oven-dried

samples of faba bean seeds which were ground in a mill

using a 50-mesh screen and digested in H,SO, concentrated

and H,0, 30 (%), according to Yash (1998). Nitrogen
content was determined by using the micro-kjelldhll method,
according to Jackson (1967). Protein content in faba bean
seeds was estimated by multiplying total nitrogen

percent by 6.25 as defined by Bolton (1962).

Statistical analysis:

Using MSTAT statistical package (MSTAT-C
with MGRAPH version 2.10, Crop and Soil Sciences
Department, Michigan State University, USA), data in a
split plot design was statistically analyzed based on the
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technique of analysis of variance (ANOVA) as published
by Gomez and Gomez (1984). Least Significant
Difference (LSD) was calculated at probability level of
5% as defined by Snedcor and Cochran (1980).

RESULTS AND DISCUSSION

A. Weed growth:

According to the results in Table 1 the dry weights
of broadleaved, grassy and total weeds associated faba
bean plants after 70 days from sowing were significantly
affected by plant population. Increasing plant population
from 80000 to 120000 plants/fed significantly decreased
the broad leaved, grassy and total weeds dry weight by
46.32, 33.44 and 43.77% in the first season and by 45.99,
38.10 and 44.32% in the second season, respectively. The
highest plant population density caused a reduction in
weeds growth due to quicker row closure, which
decreased the light penetration to the weeds emerging
below the crop canopy. Consequently, a greater
photosynthetic photon flux density interception with a
lower weed aboveground dry matter were recorded with
narrow row arrangement. Similar results were reported by
(Farghaly, 2002; El-Hindi et al., 2008 and Abd El-
Rahman, 2014)

The results presented in Table 1 clearly showed
that the dry weights of broadleaved, grassy and total
weeds were significantly reduced due to studied weed
control treatments as compared with the unweeded
check. Two hand hoeing method recorded the highest
weed depression expressed in the lowest dry matter of
the mentioned weed groups. After 70 days from sowing,
the broadleaved, grassy and total weeds were reduced in
weeds dry matter recorded amounted by 93.58, 99.24
and 95.68% in the first season and by 92.62, 98.95 and
94.98% in the second season, respectively compared

with unweeded check. The results showed that herbicide
application reduced significantly the dry weight of
broadleaved, grassy and total weeds, compared to the
unweeded check. Using oxadiargyl with one hand
hoeing came in the second rank after two hand hoeing
followed by that of butralin and metribuzin in controlled
broadleaved and total weeds. While, metribuzin with
one hand hoeing came in the second rank after two hand
hoeing in controlled grassy weeds. There are numerous
investigations suggested that hoeing twice considers the
most effective weed control practice for reducing weed
dry matter accumulation in faba bean plants (Kushwah
and Vyas, 2005; El- Metwally and Abdelhamid, 2008
and El-Metwally, 2016).

Statistical analysis revealed that there were
significant interactions between plant population and
weed control treatments on dry weight of broadleaved,
dry weight of grassy and total dry weight of weeds g/m’
after 70 days from sowing as illustrated in Figs. 1, 2 and
3. It could noticed that two hand hoeing succeeded in
controlling of the broadleaved, grassy and total weeds
with the lowest dry weight under plant population at
120000 plants/fed by 98.21 and 97.58 % (total weeds)
in the first and second seasons, respectively as
compared with the unweeded check. On the other hand,
unweeded treatment with sowing faba bean at plant
population of 80000 plant/fed recorded the highest
values of dry total weight of weeds g/m’ after 70 days
from sowing. These results may be due to growing
120000 plants/fed resulted earlier canopy closure,
increased shading of weeds, increased crop
competitiveness and reduced weed growth. These
results are in good agreement with those reported by
Sary et al., 1989 and Ferydon et al., 2014.

Table 1. Dry weights of broadleaved, grassy and total weed (g/m?) after 70 days from sowing as affected by
plant population and weed control treatments during 2015/2016 (1*') and 2016/2017 (2") seasons.

Characters Dry weight of broadleaved Dry weight of grassy Total dry weight of weed
Treatments 1 season 2" season  season 2" season 1% season 2™ season
A- Plant population
80000 plant fed™ 61.33 64.96 15.19 17.40 76.53 82.36
96000 plant fed™ 41.29 50.88 13.06 13.10 54.35 63.97
120000 plant fed™ 32.92 35.08 10.11 10.77 43.03 45.85
LSD 0.05 2.08 2.08 0.44 0.80 2.25 2.19
B- Weed control treatments
Butralin 1200 g fed™ 41.22 48.67 2.62 3.51 43.84 52.18
Metribuzin 240 g fed™ 54.22 55.33 1.41 1.76 55.63 57.09
Oxadiargyl 100 g fed™ 35.89 4433 2.19 3.02 38.08 47.36
Butralin with One hand hoing 20.22 26.89 1.28 1.70 21.50 28.59
Metribuzin with One hand hoing 30.11 32.56 0.90 1.12 31.01 33.68
Oxadiargyl with One hand hoing 14.00 19.89 0.99 1.14 14.99 21.03
Two hand hoing 10.00 12.00 0.70 1.01 10.70 13.01
Unweeded check 155.78 162.78 92.22 96.78 248.00 259.56
LSD at 0.05 3.17 2.10 1.62 1.88 2.95 2.84
AxB (F. test) * * * * * *
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Fig. 1. Dry weight of broadleaved (g/m”) as affected by the interaction between plant population and weed
control treatments after 70 days from sowing date during 2015/2016 and 2016/2017 seasons.
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Fig. 2. Dry weight of grassy (g/m’) as affected by the interaction between plant population and weed control
treatments after 70 days from sowing date during 2015/2016 and 2016/2017 seasons.
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Fig. 3. Total dry weight of weeds (g/m’) as affected by the interaction between plant population and weed
control treatments after 70 days from sowing date during 2015/2016 and 2016/2017 seasons.
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B. Growth characters:

According to the results in Table 2, the results
showed that growth of faba bean plants were
significantly affected by plant population. Plant
population at the rate of 80000 plants/fed produced
shortest plants and the highest values of dry
weight/plant and LAI. While, planting faba bean at plant
population of 120000 plants/fed resulted the lowest
values of dry weight and LAI and tallest plants.
Farghaly (2002) mentioned that increasing plant
densities from 16.7 to 50 plants per m® significantly
increased plant height. Also, El-Hindi et al. (2008)
indicated that increasing plant population from 11 to 22
plants per m” significantly increased plant height. These
results are in harmony with those obtained by Bakry et
al. (2011) and Abd El-Rahman (2014).

Plant height, dry weight/plant and LAI were
significantly affected by different weed control
treatments as listed in Table 2 . The results indicated
that hoeing twice was superior treatment for increasing
aforementioned characters. Moreover, oxadiargyl with
one hand hoeing treatment were statistically leveled for
improving each of plant height, dry weight/plant and
LAI Such enhancements due to weeded treatments
might be attributed to their high efficiency in inhibition
of weeds (Table 1) and consequently, decreased their
competitive with faba bean plants. In addition, the hand
hoeing method led to improve soil physical
characteristics  including  hydraulic  conductivity,
porosity and soil aeration, which favored the nutrient
availability in soil. These results are in good agreement
with those reported by El-Metwally (2016) and El-
Metwally and Dawood (2016).

Table 2. Plant height, shoot dry weight/plant and leaf area index (LAI) after 70 (1** sample) and 90 (2™
sample) days from sowing date as affected by plant population and weed control treatments during

2015/2016 (1*) and 2016/2017 (2") seasons.

Characters Plant height Dry weight (g/plant) Leaf area index (LAI)
Treatments 1% sample 2" sample 1% sample 2" sample 1% sample 2" sample
lst 2nd lst 2nd lst 2nd lst 2nd lst 2nd lst 2nd
Season Season season season season  Season season season  season  season season season
A- Plant population
80000 plant fed™ 77.75 7733 103.75 103.83 1140 11.15 19.65 2058 2.69 2.80 4.78 4.86
96000 plant fed™ 83.75 83.67 113.54 111.67 10.80 10.00 19.60 19.04 2.61 258 468 477
120000 plant fed! 87.79 8588 120.25 13138 9.20 9.80 18.62 1876 237 235 4.64 471
LSD 0.05 2.80 2.6l 534 523 0.14 0.11 0.23 033 010 014 0.09 0.05
B- Weed control treatments
Butralin 1200 g fed-1 ~ 80.78 79.33 107.78 109.33 10.05 9.80 18.69 18.65 2.50 2.5l 463 472
Metribuzin 240 g fed-1 77.00 77.89 104.11 104.00 9.70 920 17.15 17.64 247 248 458 4.67
Oxadiargyl 100 g fed! 83.67 83.44 109.56 108.44 10.60 10.05 19.32 19.88 254 256 4.63  4.76
Butralin with Onehand hoing 88.78 85.56 121.67 118.56 11.10 11.30 21.07 18.83 2.69 2.68 4.87 490
MetribuzinwithOnehandhoing ~ 85.78  85.33  116.67 120.11 10.80 10.75 20.02 20.16 2.65 2.67 4.81 4.88
Oxadiargyl with Onehand boing  91.44  90.33  127.78 152.33 11.60 11.50 21.63 21.84 273 274 489 5.00
Two hand hoing 9333 92.44 132.78 13133 11.90 1230 2275 2387 2.82 285 5.01 5.10
Unweeded check 64.00 64.00 79.78 80.89  8.00 1.55 1337 1449 208 2.11 4.14 419
LSD at 0.05 230 254 476 339 031 035 041 052 014 0.15 0.16  0.18
AxB (F. test) NS NS NS NS NS NS NS NS NS NS NS NS

C. Yield and its attributes:

Results in Table 3 revealed that the plant
population had marked effects on number of pods/plant,
pods dry weight/plant, seeds weight/plant, 100- seed
weight and seed yield ton/fed. It is obvious that plant
population at 96000 plants/fed produced the highest
values of yield attributed criteria studied (number of
pods/plant, pods weight/plant, seeds weight/plant and
100-seed weight) in both seasons. However, the highest
seed yield/fed resulted from sowing faba bean at plant
population 120000 plants/fed which exhibited
increments of seed yield by 18.30 and 5.30% in the first
season as well as 19.53 and 8.51 % in the second season
than that of 80000 and 96000 plants/fed, respectively
(Table 3). These results are in agreement with thus
reported by El-Hindi et al., 2008 and Abd El-Rahman,
2014). Narrow ridges spacing may increase crop access
to available soil moisture because of the more
equidistant distribution of crop plants and increases
light interception by the crop, particularly in the early

growing season, thereby leading to increased crop
growth rates and earlier canopy closure, Dalley et al.
(2004).

Weed control treatments practices significantly
affected on yield and its attributes as presented in Table
3. Two hand hoeing treatments provided the maximum
values in number of pods/plant, pods dry weight /plant,
seeds weight /plant, 100- seed weight and seed yield
ton/fed as compared to the unweeded check. In addition,
oxadiargyl with on hand hoeing was the best treatment
to promote seed yield followed by that of butralin with
one hand hoeing and metribuzin with one hand hoeing.
Such superiority of these weeded treatments may be
related with minimizing weed-crop competition Table 1
this in turns increased faba bean growth Table 2 and
reflected on increasing the yield of faba bean. The
positive effect of weeded practices on faba bean yields
and its attributes have been confirmed by Abd El-Razik
(2006), Abdelhamid and El-Metwally (2008), El-
Metwally (2016) and El-Metwally and Dawood (2016).
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Table 3. Averages number of pods/plant, pods dry weight, seed yield/plant, 100-seed weight and seed yield
(t/fed) as affected by plant population and weed control treatments during 2015/2016 (1*) and

2016/2017 (2") seasons.

No. of Pods dry Seed 100- Seed yield

Treatments lpstods/pl;:}jt wli:ght /plzanlst vxiesstlght/plzzllll:it sle:d welgzlzg lst(t/fed)2nd
season Season Season Season season Season Season Season  season  season
A- Plant population
80000 plant fed! 19.02 19.22 4535 4499 30.85 29.82 60.89 60.14 2.35 2.56
96000 plant fed! 19.02 19.65 50.29 53.56 33.23 3232 62.60 61.87 2.64 2.82
120000 plant fed™! 15,60 16.88 43.16 46.03 27.57 28.15 57.57 57.38 2.78 3.06
LSD 0.05 1.63 1.52 1.51 1.30 1.03 1.03 1.32 0.46 0.17 0.08
B- Weed control treatments

Butralin 1200 g fed! 16.78 17.56 40.26 43.83 27.00 26.37 58.99 57.99 2.26 2.40
Metribuzin 240 g fed?! 16.14 1699 3794 4098 2459 2486 5793 57.00 2.06 2.30
Oxadiargyl 100 g fed 17.30 18.42 4274 4392 2890 27.41 59.79 59.29 2.46 2.50
Butralin with One hand hoing  18.48 20.16 51.38 54.29 3529 3512 63.00 62.79 3.00 3.30
Metribuzin with One handhoing  18.53  19.59  53.00 59.01 33.30 3433 61.06 60.93 2.83 3.20
Oxadiargyl with One hand hoing 20.68 20.88 5594 5578 37.80 36.96 63.93 63.58 3.25 3.47
Two hand hoing 21.83 21.83 60.83 61.12 39.37 38.03 6549 64.50 3.43 3.63
Unweeded check 13.53 13.26 28.03 26.60 18.17 17.68 52.61 52.28 1.43 1.70
LSD at 0.05 1.60 1.25 1.91 1.72 1.44 1.53 1.71 1.62 0.18 0.17
AxB (F. test) NS NS * * NS NS NS NS * *

The data graphically in Figs 4 and 5 clearly
showed that there was a significant interaction between
plant populations of faba bean and weed control
treatments on pod dry weight/plant and seed yield/fed.
The highest values of pods dry weight/plant were
recorded with plant population 96000 plant/fed with two
hand hoeing treatment. While, seed yield/fed was
recorded from sowing faba bean at plant population of
120000 plants/fed with two hand hoeing method
treatment followed by the same plant population
combined oxadiargyl with one hand hoeing without

significant difference among these treatments. These
results may be due to reducing competition for space,
light, water and nutrients through limiting weeds
infestation with herbicidal treatments; thus, increasing the
uptake of different nutrients, which reflected on growth
parameters and yield per unit area. On the other hand, the
lowest seed yield/fed was recorded from the unweeded
treatment with sowing faba bean at the lowest plant
population of 80000 plants/fed. Similar results were
reported by (Sary et al., 1989 and Ferydon et al., 2014).

soq

380000 plants/fed

96000 plants/fed 0120000 plants/fed

72 1
64 1
56 1
48
40
32 1
24 1
16 -

Pods dry weight /plant

2015/2016

2016/2017

Fig. 4. Pods dry weight /plant as affected by the interaction between plant population and weed control
treatments during 2015/2016 and 2016/2017 seasons.
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Fig. 5. Seed yield (ton/fed) as affected by the interaction between plant population and weed control
treatments during 2015/2016 and 2016/2017 seasons.

D. Chemical analysis:-

Results presented in Table 4 indicated that the
different plant population densities significantly influenced
carotenoids, chll.a and chll.b. The maximum values of a
previous characters were recorded with 80000 plants/fed
followed by 96000 plants/fed and 120000 plants/fed. The
carotenoids, chll.a and chll.b were significantly affected by
different weed control treatments as shown in Table 4.
Two hand hoeing treatment significantly increased all the

previous mentioned parameters. Using oxadiargyl with one
hand hoeing treatment came in the rank after two hand
hoeing followed by that of butralin with one hand hoeing
and metribuzin with one hand hoeing. These findings may
be due to the role of hand hoeing in controlling weeds.
Consequently, the competition was limited thus light,
water and nutrients are being available to faba bean
growth.

Table 4. Averages of carotenoids, chlorophyll a and chlorophyll b contents (mg/g dry weight) after 70 days
from planting as affected by plant population and weed control treatments during 2015/2016 (1)

and 2016/2017 (2") seasons.

Treatments Carotenoids Chlorophyll a Chlorophyll b
1" season 2" season  1"season 2" season  1"season 2" season
A- Plant population
80000 plant fed” 0.43 0.42 1.64 1.62 1.39 1.50
96000 plant fed™ 0.40 0.40 1.55 1.51 1.28 1.40
120000 plant fed 0.36 0.34 1.42 1.33 1.24 1.31
LSD 0.05 0.02 0.01 0.14 0.06 0.08 0.06
B- Weed control treatments

Butralin 1200 g fed™ 0.39 0.37 1.48 1.43 1.21 1.29
Metribuzin 240 g fed 0.38 0.36 1.44 1.40 1.16 1.26
Oxadiargyl 100 g fed™ 0.40 0.38 1.49 1.45 1.26 1.33
Butralin with One hand hoing 0.43 0.42 1.64 1.59 1.39 1.51
Metribuzin with One hand hoing 0.42 0.41 1.64 1.57 1.37 1.51
Oxadiargyl with One hand hoing 0.44 0.42 1.66 1.63 1.45 1.57
Two hand hoing 0.46 0.44 1.80 1.76 1.52 1.64
Unweeded check 0.29 0.26 1.14 1.07 1.07 1.12
LSD at 0.05 0.02 0.02 0.12 0.11 0.10 0.10
AxB (F. test) NS NS NS NS NS NS

Results showed in Table 5 indicated that there
was insignificant effect on the contents of soluble
carbohydrate and total carbohydrates percentage of faba
bean seeds due to plant populations in both seasons.
However, different plant population had a significant
effect on protein percentage as shown in Table 5 in both
seasons. The highest percentage of protein was obtained
from sowing faba bean at 80000 plants/fed. While, the
lowest protein percentage was recorded from sowing
faba bean at 120000 plants/fed.

Concerning to the effect of weed treatments, as
shown in Table 5, two hand hoeing treatment increased
significantly total carbohydrate and protein percentages
compared with other treatments. The increments in
pervious characters exceeded the unweeded check by 7.23
and 14.54% in the first season and 7.23 and 13.58 % in the
second season, respectively. These results may be due to
less competition for environmental factors, nutrients, water
and light through limiting weeds infestation with herbicidal
treatments due to increasing the uptake of different

989



El-Metwally, 1. M. et al.

nutrients and reflected on carbohydrate and protein
percentages of faba bean seeds.

It could be noticed that two hand hoeing method
or oxadiargyl with one hand hoeing method integrated

with 120000 plants/fed produced the maximum values
of seed yield per unit area under the environmental
conditions of Damietta Governorate, Egypt.

Table 5. Averages of soluble carbohydrate, total carbohydrates, protein percentages as affected by plant
population and weed control treatments during 2015/2016 (1*) and 2016/2017 (2") seasons.

Treatments Soluble carbohydrate % Total carbohydrate % Protein%
1% season 2" season 1" season 2" season 1" season 2™ season
A- Plant population
80000 plant fed! 7.01 6.93 54.49 54.39 24.67 25.48
96000 plant fed™ 6.53 6.41 54.07 53.80 24.37 24.30
120000 plant fed™ 6.21 6.17 53.66 53.55 23.13 24.22
LSD 0.05 NS NS NS NS 1.02 0.88
B- Weed control treatments

Butralin 1200 g fed™ 6.21 6.23 53.94 53.94 24.69 24.69
Metribuzin 240 g fed 6.43 6.37 53.92 53.92 22.77 23.69
Oxadiargyl 100 g fed™! 6.50 6.43 54.34 54.34 23.64 24.51
Butralin with One hand hoing 6.65 6.62 54.56 54.56 24.42 25.87
Metribuzin with One hand hoing 6.85 6.68 54.47 54.47 24.04 24.73
Oxadiargyl with One hand hoing 7.02 6.85 54.55 54.55 25.22 25.30
Two hand hoing 7.11 7.00 54.74 54.74 25.71 26.03
Unweeded check 5.89 5.93 50.78 50.78 21.97 22.50
LSD at 0.05 NS NS 0.94 0.71 1.46 0.80
AxB (F. test) NS NS NS NS NS NS

REFERENCES

Abd El-Rahman, R.A.M. (2014). Effect of plant
population and distribution on yield and yield
components of five faba bean genotypes. J. Plant
Prod. Mansoura Univ., 5 (11):1965 — 1972.

Abd El-Razik, M.A. (2006). Effect of some weed control
treatments on growth, yield and yield components
and some seed technological characters and
associated weeds of faba bean plants. J. Agric.
Sci., 31(10): 6283-6292.

Abd-Aziz, E.l; A. El-Set and F.H. Shalaby (1999).
Physiological studies on response of new
released faba bean varieties to different plant
populations. Zagazig J. Agric. Res., 26 (5): 1229-
1244,

Abdelhamid, M.T. and LM. El-Metwally (2008). Growth,

nodulation and soybean and associated weed as

affected by weed management. Plant Daninha, 26(4):

855-863.

DI (1949). Copper enzyme in isolated
chloroplasts, polyphenol oxidase in Beta vulgaris
L. Plant Physiol., 24: 1-15.

Bakry, B.A.; T.A. Elewa; M.F. Elkaramany; M.S. Zeidan
and M.M. Tawfik (2011). Effect of row spacing
on yield and its components of some faba bean
varieties under newly reclaimed sandy soil
conditions. World J. of Agric. Sci., 7 (1): 68-72.

Bogdan, A.S.; W. Guenter and L.D. Campbell (1993).
New approach to water-soluble carbohydrate
determination as a tool for evaluation of plant
cell wall- egrading enzymes. J. Agric. Food
Chem., 41 (12): 2304-2308.

Bolton, J. (1962). Alfalfa. Leonard Hill London.
Interscience Pubishars, Inc. New York.

Arnon,

Dalley, C.D.; J. Kells and K. Renner (2004). Effect of
glyphosate application timing and row spacing
on corn (Zea mays) and soybean (Glycine max)
yields. Weed Technol., 18: 165-176.

Dawood, D.A. (1989). Effect of crop weed competition
on faba bean production in Selaim basin (North
Sudan) Annual report Hudeiba Research Station,
Dongla Research Station, Shendi Research
Station, Agric. Res. Corp. (ARC), Sudan, 120-
124.

El- Douby, K.A.; K.E. El-Habbak; F.M. Seif El-Nasr
and S.A. Basal (1996). Effect of tillage system
and plant density under different phosphoric
fertilization level on the productivity of faba
bean (Vicia faba L.). Ann. Agric. Sci.
Moshtohor, 34(3): 907-918.

El- Hindi, M.H.; A.M. Salama; M.S. Eissa and M.O. El-
Farouk (2008). Performance of new faba bean
genotypes under different plant densities. J.
Agric. Sci. Mansoura Univ., 33(2):953-965.

El- Metwally, .M. and M.T. Abdelhamid (2008). Weed
control under integrated nutrient management
systems in Faba bean (Vicia faba) production in
Egypt. Plant Daninha. Vigosa — MG, 26(3): 585
—594.

El-Metwally, .M. (2016). Efficiency of some weed
control treatments and some bio-stimulants on
growth, yield and its components of faba bean
and associated weeds. Int. J. of Pharm Tech.
Res., 9(12):165-174.

El-Metwally, .M. and M.G. Dawood (2016). Response
of faba bean plants to weed control treatments
and foliar spraying of some bio-stimulants under
sandy soil condition. Int. J. of Pharm Tech. Res.,
9(12):155-164.

990



J. Plant Production, Mansoura Univ., Vol. 8 (10), October, 2017

Farghaly, B.S. (2002). Plant densities and its effect on
yield and its components of some faba bean
varieties. J. Agric. Sci. Mansoura Univ., 27
(6):3663-3668.

Ferydon, G.A.; N. Aryannia and S. Lorzadeh (2014). To
study the effects of cultivar, plant density and
weed control on number of weeds in farm of faba
bean in climatic conditions of Khuzestan.
WALIA J., 30(S1): 363-370.

Gomez, K.N. and A.A. Gomez (1984). Statistical
procedures for agricultural research. John Wiley
and Sons, New York, 2" Ed., 68p.

Jackson, M.L. (1967). Soil Chemical Analysis. Prentice-
Hall of India, New Delhi, India.

Kakiuchi, J. and T. Kobata (2004). Shading and
thinning effects on seed and shoot dry matter
increase in determinate soybean during the seed
filling period. Agron. J., 96: 398-405.

Khalil, S.K.; A.W. Amanullah and A.Z. Khan (2011).
Variation in leaf traits, yield and yield
components of faba bean in response to planting
dates and densities. Egypt Acad. J. Biolog. Sci.,
2(1): 35-43.

Kushwabh, S. S. and M.D. Vyas (2005). Herbicides weed
control in soybean (Glycine max). Indian J.
Agron., 50 (3): 225-227.

Liu, X.; J. Jin; G. Wang and S.J. Herbert (2008).
Soybean yield physiology and development of
high-yielding practices in Northeast China. Field
Crops Res., 105: 157-171.

Mohamed, E.S.; A.G. Babiker; M.E. Ali; G.E.

Mohamed; M.I. Mohamed and A.K. Ahmed

(2004). Chemical weed control in faba bean in

northern Sudan. Sudan J. of Agric. Res., 4: 27-

35.

FM. and M.E. Bloodwoath (1964). Area
measurement of cotton leaves by dry weight
method. Agron. J., 56(5).

Sary, G.A.; K. I. El-Sayed; H.R.A. El-Deepah and G.M.
Shams (1989). Effect of planting method, plant
densities and weed control on faba bean and
associated weeds.1- growth characters of faba
bean. Annals of Agric. Sci. Moshtohor, 27(2):
699-714.

Snedecor, G.W. and W.G. Cochran (1980). Statistical
Methods, 7" Ed. The lowa State Univ. Press,
Ames. Iowa, USA.

Thalji, T. (2006). Impact of row spacing on faba bean
growth under Mediterranean Rainfed Conditions.
J. of Agron., 5 (3): 527-532.

Yash, P.K. (1998). Handbook Reference Methods for
plant Analysis. Taylor & Francis Group, London,
England.

Roads,

bl S5l Baga g Jganall g salll g Labiaal) (hildad) Jo (iilial) Aadla cdlalaa g Al 43U il
Togad taaa s My | ge g ghaall daal g ¢ glal) dana au) )

- & gaall wﬂ\}ﬂ\-ﬁl—)ﬂ\eﬁé\
a8y gaiall daala — Ao 3 A — Jualaal) and |

a3l _ Ao 30 gl 38 sa — hidial) a6 S sal Janall "

Bl g (e Yo 5 Y2 0T 1) sl (e Blaadll DA (o A (/S VY e AT CAv ) Al BB A 4l
cbh\j 45): ‘;\ 43\..4-2}114 ohéc‘ugu\ uh.u.d\ wA:uAdSe\M\ c‘)l_mg).x 5)35.\:“: UASA‘) um\.u;j\ 4aila Q).A\:_quaa_\?\m\

&Juld}sn il DJ}.AA‘ t"_ﬂsmuau}‘\ﬂ_\}&Jd A n‘\}}.ﬁ_.\nja.\ Ladll

oilaal e Laghy Jeliilly (Js sl Alabaas 0 o Ba3a)

@ jelal Adbiaall (liall asilSe cOlebeal 288] adadll Caaiad Laiy Al I adadll 2l LY cilin) s @l S0 day i 8 ddiall adadl)
MJ‘J‘WM‘JM‘UJ}!‘&G}MW&M“_A‘&Mﬁu\ﬁ/uu\Y"" ‘_A\/\~~~~ wuu\:\ﬁhﬁ\bdg‘)u‘@cw‘@m\

e Gl s gall (B 7EEYY 5 TAY 5 €089 5 U5 g sall (B ZETIVY TV 885 £TTY Ay IS L G5 (315591 Al
ily/lall ¢ s el Jsha e IS adll Jlef e Jamnll I 138/ i VY v e del ) sl Lt el 30 e leg Ve ang iy sl
Jsmane A€ 353l o 8/l VYo ve v Aol of Lo Jemnidl) iliil) <l il L Ao )5l amse SIS 8 31,501 dalias Jilas
Sl pelal a8/l AT w v e g Av e s Aoy 5 A0 Al S aas sl 8 VA 5 )3 0% 5 U5V aussall 870 0¥ 5 )0 £ Dausiy 0l
sdgall lia anyy 4l ey Jpanall g gaill dialiaall GElaal e Usine |l o elal (uilial) asilSe cdlalas off Lde Joaniall
and 40 Ealiall IS (315 5Y) Apuall iy jal) (LI LAl (sl B s sine (alind) L)) (4 s Gadadl el sal ol saldl) Jsdll il
deuSJlALMMJ\AA‘.J\)JIQs@U\?‘)AIQ/Ri/\‘\j‘\/\‘\cj‘\“"KYJJJS!IF)AIQ/‘\D'\AJQQ Yé gAY 0N Ay Al
&h;‘)\uhﬁale.\ﬂ\éc\écdjmﬂ\‘_g M\Jﬂiuau/\.n\;.dlm‘_gcuu‘)nda‘)d‘¢\ﬁ\&mdﬁ@bﬂlu)&b\u5c(ujmu}m)
Lol Sl Jalaill Clia 5 456 58 J panall ) LU et 30 e Lagy 40 5 Vo die (3151 Aaliee Jida s cilill/calall o 55l 5 el
il ge lial sai e gl il il Qe il du @Luw.a,:_iu;h\,as); el g s ey (il Alalae alasiu

VYoo il AU saldl ol il Aol y 5y o gy AT 83 sal) Clica IS5 43l Sy Jpemnll s sall i adaats saldl Jdl
Aadlae Cogula s el a5 A e sl a) qe Sl s e U T O se sl Gasall el al g (au Yo sadl O adladl) Gla/cils
. s ‘.Hﬁ.nd

991



