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ARTICLE INFO ABSTRACT
Received The experiment was conducted at the Agronomy Field Laboratory, Bangladesh Agricultural
04 April, 2023 University, Mymensingh from November 2021 to April 2022 to assess the effect of sulphur

fertilization and weed management on yield performance of faba bean. The experiment consisted

Re"is?d of three levels of sulphur viz. 0, 20 and 40 kg S ha™ and four levels of weed management practices
27 April, 2023 viz. control (weedy check), weed free up to 30 days after sowing (DAS), weed free up to 60 DAS,
Accepted weed free throughout the growth period. The experiment was laid out in a randomized complete
29 April, 2023 block design with three replications. The highest number of branches plant'l (11.63), pods plant'1
_ (70.68), seeds pod™ (5.50), 1000-seed weight (267.9 g), seed vield (2.72 t ha™) and stover yield
Online (2.93 t ha'l) were recorded with 40 kg ha™. In case of weed management, the highest number of
May, 2023 branches plant™ (10.16), pods plant™ (66.03), seeds pod™ (6.0), 1000-seed weight (266.7 g), seed
) yield (2.43 t ha™), stover yield (2.85 t ha™) and harvest index (45.80%) was found at weed free

Key words: . . .
Faba bean throughout the growth period. Whereas the lowest values of all parameters were found minimum in

weedy check. In interaction, the highest number of branches plant'1 (13.0), pods plant'1 (78.69),
Sulphur seeds pod™ (7.0), 1000-seed weight (269.5 g), seed yield (2.87 t ha™), stover yield (2.98 t ha™) and
Weed harvest index (49.37%) were found in 40 kg ha™ S with weed free throughout the growth period.
Yield Whereas the lowest parameters were found minimum in control. Therefore, application 40 kg ha™
S along with weed free condition throughout the growth period appears as the suitable
combination for faba bean cultivation.
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INTRODUCTION

Faba bean (Vicia faba L.) is one of the important legumes used as human food and animal feed for industrialized
countries (Gasim et al. 2015). It is currently produced in more than 66 countries over the world (Merga et al., 2019; Paul
and Gupta, 2021).The crop contributes to soil health improvement through biological N-fixation (Rubiales and Mikic, 2015).
It is an excellent source of protein, carbohydrates, and a good source of iron, magnesium, potassium, zinc, copper,
selenium, and many vitamins which make it one of the best solutions to the malnutrition in developing countries (Sinha,
2012; Haciseferogullri et al. 2003). Faba bean is a good source of L-dopa for patients with Parkinson’s disease (Ramirez-
Moreno et al. 2015). Faba bean (Vicia faba L.) is an underutilized promising grain legume grown in limited locality of
central and northern part of Bangladesh and well known as Kalimatar, Baklakalai and Bhograkalai (Yasmin et al. 2020;
Paul and Gupta, 2021; Paul et al. 2021; Paul et al. 2022;). It can be grown in low fertile soils with less agricultural inputs
compared to other pulse crops in winter season with minimum tillage (Biswas, 1988). It is an adaptable crop that has the
capability to grow in numerous climatic zones (Singh et al. 2013). Various agronomic practices such as timely sowing,
nutrient, weed and water management influences faba bean yield and seed quality.

Sulphur (S) is one of the elements known to be essential for the legume-rhizobium system with specific physiological
and biochemical roles and often considered as the fourth major nutrient ranking below nitrogen, phosphorous and
potassium (Marschner 1995). The S demand of legume crops is higher than that of cereal crops. Studies on different
legumes have shown that the concentration of the S-containing amino acids was markedly declined with decreasing S
supply (Gaylor and Sykes, 1985). Sulphur fertilization influence nitrogen fixation, grain yield and seed quality (Cazzato et
al. 2012; Gtowacka et al. 2019). Weeds are often the vital biological constraints to growing field crops. It is not only reduce
crop yields but also impede other agricultural operations and serve as an alternative host for a wide variety of pests and
diseases. Weed infestation is a major constraint in faba bean production, and can reduce yield by up to 50% (Frenda et al.
2013). Thus, early weed removal during the period between 25 and 75 days after sowing is necessary if a high yield is to
be obtained (Tawaha and Turk, 2001). Weeds reduced seed and straw yields by 35%-57% and 29%-31%, respectively
(Brady, 2008). The above information revealed that sulphur fertilization and weed control significantly influence on seed
yield and quality of faba bean.

MATERIALS AND METHODS

Experimental location, site and soil

The experiment was carried out at the Agronomy Field Laboratory, Bangladesh Agricultural University, Mymensingh
from November 2021 to April 2022. The experimental site was located at 24.75°N latitude and 90.50°E longitude of 18 m
above from the sea level. The experimental site belongs to the Old Brahmaputra Floodplain (AEZ-9) (UNDP and FAO,
1988). The experimental plot is medium high land having silty loam texture with pH 6.9, electrical conductivity (EC) 0.4
ds/m, organic carbon 1.00%, N 0.09%, P 1.60 ppm, K 0.10% meq/100g soil, Ca 8.30 meq/100 g soil, Mg 3.29 meq/100 g
soil, S 2.98 ppm, Zn 0.21 ppm and B 0.23 ppm.

Experimentation

The experiment comprised three level of Sulphur viz., i) 0, ii) 20 iii) 40 kg ha-1 and four weed free periods viz. weedy
check (no weed free period) (Wo), weed free up to 30 days after sowing (DAS) (W1), weed free up to 60 DAS (W3) and
weed free throughout the growth period (W4). The two factors experiment was laid out in Randomized Complete Block
Design (RCBD) with three replications. There were 36 unit plots altogether in the experiment. The size of each plot was
2.5 m x 2.0 m. The distance maintained between two blocks and two plots were 1m and 0.5 m, respectively.

Crop Husbandry

Faba bean seeds were collected from Pirgonj Upazilla, Rangpur District, used in the experiment. The land was
fertilized with urea, triple super phosphate (TSP), muriate of potash (MP), boron and zinc at the rate of 25 kg ha™, 90 kg
ha*, 70 kg ha™, 2 kg ha™ and 2 kg ha™, respectively as control treatment. The entire amount of triple super phosphate
(TSP), muriate of potash (MoP), boron, zinc and % of urea as basal dose were applied at the final land preparation. Rest
of the ¥2 dose of urea was applied at 20 days after sowing (DAS). Sulpur was applied as zinc sulphate during final land
preparation. Before sowing of seed, the seeds were soaked in water over night to soften the seed coat. After that, in the
next day seeds were sown at their respective seed rates. The seeds are sown in the furrow maintaining spacing of 30 cm
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x 20 cm on 14 November, 2021 and the furrows were covered with the soils soon after seeding. The seeds were covered
with pulverized soil just after sowing and gently pressed with hands. Seed germination occurred from 5-6-day of sowing.
On the 10-day nearly all baby plants (seedlings) came out of the soil. After establishment of seedlings, various intercultural
operations were accomplished for better growth and development of the faba bean. During seed sowing, few seeds were
sown in the border of the plots. Seedlings were transferred to fill up the gap where seeds failed to germinate. All gaps
were filled up within two weeks after germination of seeds. After the establishment of the plant, one healthy plant per hill
was kept and remaining one was plucked. Weed control was done following treatment specification.

Data Collection

Four plants were selected randomly from each unit plot and uprooted to record data on crop characters and vyield
components. After sampling, the whole plot was harvested at full maturity. The harvested crops of each plot were bundled
and properly tagged sun dried for three days. Seeds were separated from the plant, cleaned and sun dried for two
consecutive days for achieving safe moisture content. Seed and stover obtained from four sample plants were added with
the whole plot harvest to get the actual seed and stover yields. Finally seed and stover yields plot':L were recorded and
converted to t ha™.

Statistical analysis

Data on different parameters were compiled and tabulated in proper form for statistical analysis. Analysis of variance
(ANOVA) was done with the help of computer package MSTAT-C. The mean differences among the treatments were
adjusted by Duncan’s Multiple Range Test (Gomez and Gomez, 1984).

RESULTS

Number of branches plant'l

There was highly significant variation on number of branches plant™ due to the effect of sulphur fertilization. The
maximum number of branches plant'l (11.63) was obtained from the treatment of S, (40 kg ha'l) whereas control
treatment So (0 kg ha'l) produced the minimum number of branches (6.29) (Table 1). There was highly significant variation
on number of branches plant'1 due to the effect of weed management practices. However, the maximum number of
branches (10.17) was obtained from the treatment of W3 (weed free conditions throughout the growth period) when the
control treatment W, (no weeding) produced the least number of branches (8.06) (Table 2). There was significant variation
on number of branches plant'l due to the combined effect of sulphur fertilization and weed management practices.
However, the maximum number of branches (13.0) was obtained from the treatment of S;Ws (40 kg ha™* S with weed free
conditions throughout the growth period) whereas control treatment SoWo (0 kg ha™ S with no weeding) showed the
minimum number of branches (5.00) (Table 3).

Number of pods plant™

Number of pods plant® differed significantly due to the application of sulphur fertilization. Table 1 shows that
maximum number of pods plant™ (70.68) was recorded from the treatment of S, (40 kg ha™) when the control treatment
(So) gave the minimum number of pods plant'1 (56.29). Number of pods plant’l differed highly significant due to the weed
management practices. The maximum number of pods plant'1 (66.03) was recorded from the treatment of W3 (weed free
conditions throughout the growth period) when the control treatment (W) produced the minimum number of pods plant'l
(57.77) (Table 2). Due to proper weed management practices the plants got the chances for better plant nutrients and
minerals for the better growth and development of plants. Number of pods plant’l differed highly significant due to the
interaction effect of sulphur fertilization and weed management practices. The maximum number of pods plant'l (78.69)
was recorded from the treatment of S;Ws (40 kg ha™ S with weed free conditions throughout the growth period) and the
control treatment (WoSo) produced the minimum number of pods plant’l (55.08) (Table 3).
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Table 1. Effect of sulphur fertilization on yield and yield components of faba bean

Treatment Branches Number of | Number of | 1000-seed Stover yield | Biological Harvest
plant™* (no.) pod plant® | seeds pod™ | weight (g) (tha™) yield (t ha™) | index (%)

So 6.29c 56.29b 3.75b 263.1c 2.66¢ 4.21c 36.55¢c

S: 9.21b 62.38b 4.75ab 265.3b 2.79b 5.00b 44.24b

S, 11.63a 70.68a 5.50a 267.9a 2.93a 5.66a 48.16a

Level of s|g *%k *% *% *% *% *% *%

CV (%) 4.39 5.10 21.99 0.18 3.75 2.57 5.47

** Significant at 1% level of probability; * Significant at 5% level of probability So= 0 kg ha™, S;= 20 kg ha™, S,= 40 kg ha™

Number of seeds pod™

Number of seeds pod'1 differed significantly due to application of sulphur fertilization. The highest number of seeds
pod™ (5.5) was recorded from S; (40 kg ha™), while the minimum (3.75) was counted from Sy (control). It was revealed that
the number of seeds pod'1 was varied due to using different doses of sulphur fertilization (Table 1). The number of seeds
pod™ showed different significant properties due to weed management practices. The maximum number of seeds pod™
(6.0) was recorded from W3 (weed free conditions throughout the growth period), while the minimum (3.78) was counted
from W, (control). It was also revealed that the number of seeds pod™ was increased due to timely weed management
practices (Table 2). The number of seeds pod™ showed non-significant interaction effects due to application of different
levels of sulphur fertilization and weeding. However, numerically the maximum number of seeds per pod (7.0) was
recorded from S,;W3 (40 kg ha™ S with weed free conditions throughout the growth period), while the minimum (3.33) was
counted from SeWo (control). It was also revealed that the number of seeds pod':L was increased by the combined effects
of sulphur fertilization and timely weeding practices (Table 3).

1000-seed yield

The weight of one thousand 1000-seeds was observed significant due to the application of sulphur fertilization. The
highest weight (267.9 g) of 1000-seeds was noticed in the from the treatment dose of S, (40 kg ha™) whereas the
minimum weight (263.1 g) was observed in control treatment (Table 1). The weight of 1000-seeds was seen statistically
significant due to timely weed management practices. The highest weight (266.7 g) of 1000-seeds was measured in W3
(Weed free conditions throughout the growth period) whereas the minimum weight (264.5 g) was observed at control
(Table 2). The weight of 1000-seeds was detected highly significant due to the interaction effects of the application of
sulphur fertilization and weed management practices. The highest weight (269.5 g) of 1000-seeds was measured in the
treatment dose of S;W3 (40 kg ha™ S with weed free conditions throughout the growth period), whereas the minimum
weight (262.8 g) was observed in control treatment (Table 3).

Seed yield

Significant variation was observed due to sulphur fertilization in respect of seed yield (t ha'l). The highest seed yield
(2.73 t ha™) was recorded from S; (40 kg ha™) followed by S; (20 kg ha™) was 2.22 t ha™ and Sy (control) produced the
lowest yield (1.54 t ha™), respectively (Figure 1). Significant variation was noticed due to timely weeding in respect of
seed yield. The highest seed vyield (2.43 t ha'l) was observed from W3 (weed free conditions throughout the growth
period) followed by W, (weed free up to 60 DAS) was 2.23 t ha™ and W, (control) produced the lowest yield (1.85t ha'l),
respectively (Figure 2). Significant variation was spotted due to the combined effects of fertilization in respect of seed yield
(t ha'l) and weed management practices. Figure 3 shows that the highest seed yield (2.87 t ha'l) was obtained from S;Ws
(40 kg ha™ S with weed free conditions throughout the growth period), followed by (2.74 t ha™) S,W» (20 kg ha™ S with
weed free up to 60 DAS) which was at par (2.73t ha'l) with S;W1 (20 kg ha™® S with weed free up to 30 DAS) and SoWo
(control) produced the lowest yield (1.04 t ha'l).
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Table 2. Effect of weed management on yield and yield components of faba bean

Treatment Branches Number of | Number of | 1000-seed Stover yield | Biological Harvest
plant™ (no.) pods plant® | seeds pod™ | weight (g) (tha™) yield (tha™) | index (%)
Wo 8.06d 57.77d 3.78¢c 264.5¢ 2.73b 4.58d 39.21c
W, 8.67c 64.14c 4.33bc 265.0c 2.76ab 4.90c 43.25b
W, 9.28b 64.53b 4.56b 265.5b 2.83ab 5.07b 43.67ab
W3 10.17a 66.03a 6.00a 266.7a 2.85a 5.28a 45.80a
Level of s|g *%k *% *% *% * *% *%
CV (%) 4.39 5.10 21.99 3.50 3.75 2.57 5.47

** Significant at 1% level of probability; * Significant at 5% level of probability; W, = No weed free period, W;= Weed free up to 30 days
after sowing (DAS), W, = Weed free up to 60 DAS, W;=Weed free throughout the growth period.

Table 3. Interaction effect of sulphur fertilization and weed management practices on yield and yield components of faba bean

Branches plant® [Number of pods  [Number of seeds [1000-seed Stover yield Harvest index
Treatment 1 1 . 1

(no.) plant pod weight (g) (t ha™) (%)
SoWo 5.00k 55.08de 3.33fg 262.89 2.51f 29.35g
SoW1 6.00j 57.08de 3.67efg 263.0g 2.65e 36.94f
SoW> 6.67i 53.58e 3.00g 262.89 2.72de 38.28f
SoW3 7.50h 59.40cde 5.00c 263.7f 2.73de 41.42e
S1Wo 8.679 59.99cde 4.00def 264.1ef 2.74de 41.57e
SAVA 9.00fg 63.08cd 4.33cde 264.4e 2.75d 43.94d
S1W> 9.17f 66.43bc 4.67cd 265.7d 2.80cd 44.84cd
S1 W3 10.00e 60.00cde 6.00b 266.9c 2.86bc 46.50bc
S:Wo 10.50d 58.22cde 4.00def 266.6C 2.86bc 46.62bc
SoW 11.00c 72.25ab 5.00c 267.5b 2.94ab 47.88b
SoWo 12.00b 73.57ab 6.00b 267.8b 2.95ab 48.88ab
SANE 13.00a 78.69a 7.00a 269.5a 2.98a 49.37a
Level S|g 3 (k% (k% (k% 3 3
CV (%) 4.39 5.10 21.99 3.50 5.70 5.47

**= Sjgnificant at 1% level of probability; *= Significant at 5% level of probability; So= 0 kg S ha™, S;= 20 kg S ha™, S,= 40 kg S ha™; W,
= no weeding, W;= weed free conditions up to 30 days after sowing (DAS), W, = weed free conditions up to 60 DAS, W3 =weed free
conditions throughout the growth period
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Figure 1. Effect of sulphur fertilization on yield and yield components of faba bean
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Figure 2. Effect of weed management on yield and yield components of faba bean
W, = no weeding, W= weed free conditions up to 30 days after sowing (DAS), W, = weed free conditions up to 60 DAS, W3 =weed
free conditions throughout the growth period
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Figure 3. Interaction effect of sulphur fertilization and weed management practices on yield and yield components of faba bean
Se=0kg Sha™, S;=20kg S ha™, S,= 40 kg S ha™; W, = no weeding, W,= weed free conditions up to 30 days after sowing (DAS), W-
= weed free conditions up to 60 DAS, W;=weed free conditions throughout the growth period
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Stover yield

A significant variation in stover yield was noticed due to the effect of sulphur fertilization. The highest stover yield (2.93
t ha'l) was obtained at the dose of S, (40 kg ha'l) whereas the lowest stover yield (2.66 t ha‘l) was obtained at control (So)
(Table 1). A significant variation in stover yield was noticed due to the effect of various weeding practices. The highest
stover yield (2.85 t ha’l) was obtained at the treatment levels of W3 (weed free conditions throughout the growth period)
whereas the lowest stover yield (2.73 t ha'l) was obtained at control (Wo) (Table 2). A significant result in stover yield was
noticed due to the mutual effect of sulphur fertilization and weed management practices. However, the highest yield (2.98 t
ha'l) of stover was obtained from the treatment of S;W3 (40 kg ha® S with weed free conditions throughout the growth
period), followed by 2.95 t ha™ from S;W, (20 kg ha™* S with weed free conditions up to 60 DAS) was 2.95 t ha™ that is
closed to S;W; (20 kg ha™ S with weed free conditions up to 30 DAS) was 2.94 t ha™ and SoWo (control) produced the
lowest stover yield (2.51 t ha™), respectively (Table 3).

Harvest index

The result of different doses of fertilization revealed that there was significant variation. The highest harvest index
value (48.16 %) was calculated at the treatment S, (40 kg S ha'l) which was near about S1 (20 kg S ha'l) 44.24% and the
lowest value (36.55 %) was calculated at the treatment of S (control) (Table 1). The result of main effect of specific weed
management practices revealed that there was highly significant variation among different weeding treatment for harvest
index of the crop. The highest harvest index value (45.8%) was calculated at the treatment of W3 (weed free conditions
throughout the growth period) which was nearby W, (weed free up to 60 DAS) and the lowermost value (39.21%) was
calculated at the treatment of Wy (control) (Table 2). The result of foremost joint effects of diverse doses of fertilization and
weeding revealed that there was significant variation among different levels of sulphur for harvest index of the crop. The
highest harvest index value (49.37%) was calculated at the treatment of S;W3 (40 kg ha™ S with weed free conditions
throughout the growth period) which was at par (48.88%) with S;W, (20 kg ha® S with weed free conditions up to 60
DAS) and SeW, (control) showed the lowest value (29.35 %) (Table 3).

DISCUSSION

In this study, the yield of faba bean increased significantly due to the application of different levels of sulphur
fertilization. The number of branches plant'l, number of pods plant'l, number of seeds pod'l, 1000-seed weight, seed yield,
stover yield, biological yield and harvest index was maximum with 40 kg ha™ over control. Due to the variation of
fertilization the plant employed to get chance for more spreading and produced more branches, pods, seeds pod'l,
heaviest seed and seed yield. Similar trend was reported elsewhere (Bartog et al., 2018; Omer et al., 2020; Shimelis et al.,
2022). Ebbisa and Amdemariam (2021) who found S fertilization gave statically maximum branches, maximum number of
pods plant'l, 1000-seed weight, grain yield, biomass yield and harvest index than over control. It was concluded that faba
bean was mostly responsive to sulphur fertilization treatment for the better performance on growth and yield. The present
observation is also similar to the result that found by Ali et al. (2013); Adhikary et al. (2018) and Kahlel et al. (2020).

This experiment showed significant variations on the growth and yield performance of faba bean occurred due to
weed management practices. Results revealed that number of branches plant'l was maximum due to proper weed
management practices. The number of pods plant'l, number of seeds pod'l, 1000-seed weight, seed yield, stover yield,
and biological yield and harvest index showed the best performance because of weed free conditions of the field
throughout the growth period. Due to proper weed management practices the plants got the chances for better plant
nutrients, and minerals for the better growth and development of plants. On the other hand, the lowest results were found
in control treatment (no weeding during the growth period of faba bean and it may be caused due to the crop weed
competition for light, air and nutrients for growth and development. Bezabih et al. (2022) found the similar result that, grain
yield was highest (2.49 vs.2.12 Mg ha_l) for the improved weed management and lowest for the no weeding in the crop
field. Similar result was also reported by Alsaadawi et al. (2013) and Bartég et al. (2018). It may be concluded that faba
bean is highly sensitive to weed management practices for better performance of growth and yield. The present
observation is also agreed to the result of that found by Daba and Sharma (2018) and Gomaa et al. (2022). This study
represent variation in results for the growth and yield performance of faba bean due to the combined effect of different
levels of S fertilization and weed management practices. Among the interaction treatments viz. 40 kg ha™ S with weed
free conditions throughout the growth period showed the best growth and yield performance over other combinations as
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well as control. These variations between weeds and crops might be due to the competition for nutrient, space, air,
moisture and light among the plants. Significant combined effects were found due to the combination of different levels of
sulphur fertilization and weed management practices in respect of growth and yield contributing characters. The number of
branches plant™, number of pods plant™, number of seeds pod™, 1000-seed weight, seed yield, stover yield, biological
yield and harvest index were found in 40 kg S ha™* with weed free conditions throughout the growth period. The number
of seeds pod'1 was significantly affected by the interaction effect of S fertilization and weeding practices. Similar result was
reported by Gebeyehu (2021). The maximum seed yield due to the combined effect of S fertilization and weeding
practices for the seed and stover yields were also found in mustard (Kumar et al. 2021). Discussion indicated that sulphur
fertilization and weeding practices promote branching, influence seed bearing capacity, seed size and ultimately yield of
faba bean.

CONCLUSION

The maximum number of branches plant'l, pods plant'l, seeds pod'l, 1000-seed weight, seed yield and stover yield
with 40 kg ha™. Weed free throughout the growth period produced the tallest plant, branches plant™, pods plant®, seeds
pod™, 1000-seed weight, seed yield and stover yield while the lowest values of all parameters were found in weedy check
treatment. In case of interaction, maximum branches plant'l, pods plant'l, seeds pod'l, 1000-seed weight, seed yield and
stover yield were found in 40 kg ha™ S with weed free throughout the growth period. Considering the above findings, the
combination of 40 kg ha™ S with weed free condition throughout the growth period may be recommendable for faba bean
production.
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