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ABSTRACT

An experiment was conducted to study the effects of cultivars and organic
mulches on growth and yield of onion at the Horticulture Farm of the De-
partment of Horticulture, Bangladesh Agricultural University, Mymensingh
during the period from October 2020 to March 2021. The experiment con-
sisted of three winter onion cultivars of Bangladesh viz. Taherpuri, BARI
Piaz-1 and BARI Piaz-4, and five organic mulches, viz. Control (no mulching),
vegetables wastes, rice straw, banana leaf and water hyacinth. The two-factor
experiment was carried out in Randomized Complete Block Design with
three replications. Results revealed that the parameters under study showed
significant variation among onion varieties and organic mulching. BARI
Piaz-4 gave the highest plant height, number of leaves, fresh weight and
gross yield of bulb compared to BARI Piaz-1 and Taherpuri. The application
of water hyacinth increased plant height, number of leaves, fresh weight
of bulb, bulb length and diameter, and bulb yield compared to other treat-
ments. Mulching with water hyacinth showed the best results in respect
of on all the parameters under study. The highest bulb yield (12.72 t ha−1)
was recorded in T4 and the lowest bulb yield (8.97 t ha−1) was found in
T0. The effect of organic mulches on yield were in order of water hyacinth>
vegetables wastes> rice straw> banana leaf> control (no mulching). Among
the treatment combinations water hyacinth mulch in combination with BARI
Piaz-4 gave the highest plant height (47.85 cm), number of leaves (14.01),
fresh weight of bulb (52.87 g) and gross yield of onion (18.24 t ha−1), whereas,
the lowest plant height (36.13 cm), number of leaves (6.53), fresh weight of
bulb (17.08 g) and gross yield of onion (5.74 t ha−1) were was obtained from
Tahepuri caultivar having no mulch. Therefore, the combined application of
water hyacinth along with BARI Piaz-4 was found to be the best in respect of
growth and yield of onion.

Keywords: Onion, organic mulching, cultivars, growth, yield

Cite this article: Akter T, Rashid MHA. 2022. Effects of organic mulches on growth and yield of
winter onion (Allium cepa L.) cultivars. Fundamental and Applied Agriculture 7(4): 298–307. doi:
10.5455/faa.123513

1 Introduction
Onion (Allium cepa L.) belongs to the family Alliaceae
is an integral part of Bangladeshi diet and popular
food items (Hossain and Islam, 1994). It is the second
most frequently cultivated and consumed vegetable
crops after tomato in the world (FAO, 2021; Brewster,
1994; McCallum et al., 2001). Due to its highly prized
flavor, scent, and unique taste, it is popularly referred
to as ‘Queen of the Kitchen’ (Selvaraj, 1976). The bulb
is the main edible part of the onion (Rashid and Islam,

2019) and is produced primarily from seeds (Jones
and Mann, 1964). Onion can be eaten raw, sliced for
salad, or cooked with other vegetables and meat. The
onion bulb contains high amount of phosphorus, cal-
cium, carbohydrates, and other nutrients. Protein and
vitamin C are also present in onion. It’s a low-latitude
horticulture crop with a short growing season (Brew-
ster, 1994).

The climate of Bangladesh is ideal for onion cul-
tivation. It can be grown both in the winter and the
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summer, though the summer onion yield is mini-
mal. Onion seeds are typically planted in October
to November for winter, with bulb harvesting taking
place in February to March. In Bangladesh, onion
is grown almost all the districts but commercially
farmed in Faridpur, Dhaka, Mymensingh, Pabna,
Comilla, Rahshahi, Jessore, Bogura and Rangpur
(BBS, 2017). Onion is the most widely grown spice
in Bangladesh, rank first in terms of both production
and area (BBS, 2018). The overall area under onion
farming in Bangladesh is 216.20 thousand hectares,
with a total production about 2330.50 thousand tons
which is 60% of the total annual demand (3600 thou-
sand tons) (BBS, 2018). As a result, Bangladesh’s an-
nual production gap is 1270,000 tons (Sobhan, 2019).

The average yield per hectare is about 9.76 tons
which is much lower than other developed countries
where average production is over 17.5 t ha−1 (FAO,
2018). With Bangladesh’s ever-increasing population,
onion demand is on the rise. The price of onions
remains quite high throughout the year, with the ex-
ception of a few months after harvest. However, due
to land constraints, it is not possible to increase agri-
cultural yield horizontally. The rise of onion farm-
ing will stifle the growth of other profitable crops,
particularly rice, Bangladesh’s major food grain. Im-
proved management practices and increased yield
per hectare is the only way to tackle the problem.
This can be done by adopting new technology includ-
ing selection of good varieties, better management
practices, mulching, judicious application of manures
and fertilizers, irrigation, etc.

Lion share of onion is grown in Bangladesh dur-
ing the winter season, when rainfall is limited and
irrigation is required to provide adequate moisture to
the growing crop. However, only 20% of crops have
access to irrigation. Frequent irrigation is required for
successful onion production, but irrigation facilities
are scarce. Furthermore, irrigation raises the cost of
production. In this case, mulching such as water hy-
acinth, rice straw, vegetables waste, banana leaf and
other materials were deemed to be beneficial.

Mulching is an old but very effective technology
that can increases the production of onion in our coun-
try. Mulching is a key method that minimizes evapo-
ration of soil water and conserves soil moisture by 2.1
to 2.8% more than a soil that is not mulched, lower-
ing irrigation requirements, improving root develop-
ment, stimulating faster crop development, minimiz-
ing weed attack, influence organic matter content, in-
crease activity of microorganisms and availability of
soil nutrients, control of soil erosion, soil compaction
and regulating soil temperature, and inducing ear-
lier crop harvest (Mahajan et al., 2007; Ossom et al.,
2001; Stowell, 2000; Suh and Kim, 1991). Mulching
and irrigation have a big impact on onion growth and
development (Rahman et al., 2013). Mulching may
be natural or artificial. Organic mulches are natural

materials that can be broken down by soil organisms
through decomposition and improves soil fertility by
adding nutrients to the soil. Organic mulches are bet-
ter for the environment than inorganic mulches. Inor-
ganic mulches, such as plastic sheets, are convenient
to handle and appear to be an excellent choice due to
their longevity, however they are non-recyclable and
environmentally unfriendly. For the past decades peo-
ple are more concern about the organically produced
foods. Organic mulch improves the soil environment
for increasing crop growth, development and yield.
Use of various organic mulches like vegetables waste,
rice straw, saw dust, water hyacinth reported to con-
serve soil moisture (Anisuzzaman et al., 2009). Very
limited work has been done related to variety and
organic mulches on onion cultivars in Bangladesh.
Therefore, the current experiment was undertaken to
study the effects of varieties and organic mulches on
growth and yield of onion.

2 Materials and Methods

2.1 Study location

The current experiment was conducted at the Hor-
ticulture Farm of the Department of Horticulture,
Bangladesh Agricultural University, Mymensingh
during the period from October 2020 to March 2021
to study the effects of varieties and organic mulches
on growth and yield of onion. The experimental area
is located at 26° 46’N latitude and 90° 24’E longitudes.
The elevation of the area is approximately 18 m from
average sea level. During Rabi season, the experimen-
tal site was in a sub-tropical climatic zone with low
rainfall, low humidity, low temperature, and short-
day periods (October to March) and heavy rainfall,
high humidity, high temperature and relatively long
day during Kharif season (April to September). Ac-
cording to Edris et al. (1979), this experimental site
has a sub-tropical climate with three distinct seasons:
the monsoon or rainy season, the winter season, the
pre-monsoon period and duration of each season are
May- October, November-February, March- April re-
spectively. Onion cultivation is best during the win-
ter (Rabi season) and the early part of the hot sea-
son. The experimental area was on a medium high
land in AEZ-9 belonging to the soil series of the Old
Brahmaputra Flood Plain Alluvial Tract having non-
calcareous dark gray floodplain soil (UNDP, 1988).
The soil had a silty loam texture and the pH was 6.85,
and the organic matter content was low.

2.2 Plant materials

For this experiment, one local onion cultivar, Taher-
puri, and two BARI (Bangladesh Agricultural Re-
search Institute) released varieties such as BARI Piaz
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Figure 1. Pictorial view of various growth and development stages of onion. (a) Onion seedbed, (b) Raising of
seedlings, (c) Preparation of main plot, (d) Transplanting of seedlings and application of organic
mulches, (e) Vegetative growth stage, and (f) Harvested onion

1 and BARI Piaz 4 were used. Onion seeds were ac-
quired from Mymensingh’s local markets and BARI’s
Spice Research Centre (SRC) in Bogura.

2.3 Experimental design and layout

The two-factor experiment was set up using Random-
ized Complete Block Design with three replications.
The experimental plot was divided into three blocks,
with each block subdivided into 15 plots. There were
45 (3 × 5 × 3) treatment combinations in total. Each
unit plot was 1 m × 1 m in size. To accommodate
varied intercultural operations, the distance between
the blocks was 50 cm and the distance between the
plots was 30 cm, with plant spacing of 25 cm × 10 cm.
In each blocks, treatments were applied at randomly.

2.4 Methods of onion Cultivation

The land was first ploughed with power tiller and
clods were broken by ladder. Weeds and stubbles
were removed from the land. Three seedbeds were
prepared for three varieties of onion. Each of the beds
was used for each variety. The experimental field’s
land was first ploughed with the use of a power tiller.
After that, it was exposed to the sun for 15 days before
being ploughed again. The field was then ploughed
and cross-ploughed to achieve good tilth. After each
ploughing, leveling is done to break up the soil clods
into little pieces. The field was cleared of all weeds
and stubbles. According to the experimental design,

the experimental field was divided into unit plots.
Then TSP, MoP and sulphur fertilizers were applied
to the experimental plots with N @ 100 kg ha−1, P
@ 35 kg ha−1, K @ 96 kg ha−1 and S @ 15 kg ha−1

under investigation according to BARC (2010). Cow-
dung was applied to the land @ 12 t ha−1 before land
preparation during the month of November at 25
days before planting of seedlings and incorporated
into the soil carefully. 35-days-old, healthy, disease-
free, and uniform seedlings were plucked from the
seedbeds and transplanted to the main field after mi-
nor leaf trimming, with a spacing of 25 cm × 10 cm
and 40 plants per unit plot. The planting depth was
2.5 cm below the soil’s surface. Before uprooting the
seedlings, the seedbeds were watered in the morn-
ing. The seedlings were gently plucked from the
seedbed to avoid causing damage to the root system.
For better establishment, transplanting was done in
the afternoon and lightly irrigated with a watering
can shortly afterward. For gap filling, a number of
seedlings were planted throughout the experimental
plot’s perimeter.

To ensure proper soil management, the trans-
planted seedlings were lightly watered up to 7 days.
After transplanting, only a few seedlings were in-
jured, and these were replaced with new seedlings
from the same stock. Weeding and irrigation was
done as needed throughout the growing season. Very
few onion plants at the emergence stage attacked
by cutworm (Agrotis epsilon R.) and field crickets at-
tacked a few onion plants (Brachytrypetens portosus
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L.). The insects were mechanically controlled. Purple
blotch disease caused by Alternaria porii was found in
many plants in the experimental field at later stages
of crop growth. It was controlled by spraying the
crop with Rovral @ 2 g in the 1 L of water. When max-
imum tops had fallen over, the crop was harvested
in March 2021. Before each cultivar’s bulb was har-
vested, the size of the bulb was measured. By cutting
off the pseudostem and keeping 2.5 cm of the bulb,
the onion’s top was removed. Pictorial views of var-
ious growth and development stages of onion have
been shown in Fig. 1. The yield per hectare was cal-
culated by multiplying the gross weight of onion in
kilograms (kg) by the number of bulbs developed in
a plot (1 m × 1 m). The stem and bulb were cleaned
in order to collect all of the necessary data.

2.5 Statistical analysis

The data in respect of growth and yield characteristics
were statistically analysed using MSTAT computer
program to find out the statistical significance of the
experimental results. The means of all the treatments
were calculated and the analysis of variance was per-
formed by F (Variance ratio) test (Gomez and Gomez,
1984). The differences among the treatment means
were evaluated by Least Significant Difference (LSD)
test at 1 and 5% levels of probability.

3 Results and Discussion

3.1 Plant height

Plant height at different stages of growth was
recorded at 30, 45, 60, 75 and 90 days after plant-
ing (DAP). There was statistically significant differ-
ence across the onion cultivars (Fig. 2). The results
showed that plant height grew progressively during
the growing period and all varieties showed maxi-
mum plant height at 90 DAP. The maximum plant
height (48.94 cm) was obtained from the cv. BARI Piaz
4 and the lowest plant height (38.67 cm) was found in
cv. Taherpuri (Fig. 2). This difference in plant height
might be due to the genotypic and phenotypic dif-
ferences among the onion cultivars. The influence
of organic mulches on onion plant height at various
growth stages was substantial (Fig. 2). The highest
plant height (47.72 cm) at 90 DAP was recorded from
application of water hyacinth (T4) followed by veg-
etable waste (T1), rice straw (T2), banana leaves (T3),
while the lowest plant height (42.10 cm) was recorded
from control (T0) (Fig. 2).

In case of combined effects, the maximum plant
height (52.33 cm) at 90 DAP was observed from V3T4
followed by V2T4 (48.93 cm) and the minimum plant
height (36.13 cm) was observed from V1T0 (Table 1).
The use of mulch had a positive impact on plants due

to soil temperature, soil humidity, and water avail-
ability for plant growth and nutrient translocation
from roots to leaves (Wiryanta, 2006).

3.2 Number of leaves per plant

The effect of onion variety in respect of number of
leaves per plants was found to be significant (Fig. 2).
The varieties showed significant difference in respect
of number of leaves at 30, 45, 60, 75 and 90 DAP
(Fig. 2). BARI Piaz-4 produced significantly higher
number of leaves per plant (11.55) at 90 DAP com-
pared to the number of leaves per plant (40.10) of
Taherpuri (Fig. 2). This difference in number of leaves
per plant might be due to the genotypic and pheno-
typic differences among the onion cultivars. Appli-
cation of organic mulches exhibited a significant in-
fluence on number of leaves per plants at 30, 45, 60,
75 and 90 DAP (Fig. 2). However, T4 treatment (wa-
ter hyacinth) gave the maximum number of leaves
(11.73) followed by 10.98 in vegetable waste (T1) and
the minimum (9.09) in control treatment (T0) at 90
DAP (Fig. 2). The soil moisture percentage in the con-
trol plot was lower than in the other mulches, which
may have hampered plant growth and development,
resulting in a smaller bulb size. The combined ef-
fect of variety and treatment on number of leaves
was significant at 30, 45, 60, 75 and 90 DAP (Table 1).
The results showed that maximum number of leaves
(13.05) was observed from V3T4 at 90 DAP followed
by V2T4 (12.10) and the minimum number of leaves
(7.97) was observed from V1T0 (Table 1). Mulching
improves plant growth and increase number of leaves
per plant (Rashid and Islam, 2019).

3.3 Length of bulb

Varieties showed significant variation on onion bulb
length (Table 2). The variety (V3) BARI Piaz 4 was
recorded the maximum bulb length (4.89 cm), and the
lowest bulb length (2.84 cm) was found in Taherpuri
(V1) (Table 2). This difference in bulb length might
be due to the genotypic and phenotypic differences
among the onion cultivars. The result of the present
study measured that there was significant effect of
organic mulches on length of the onion bulb (Table 2).
T4 (water hyacinth) had the largest bulb length (4.47
cm), followed by T1 (4.16 cm), T2 (3.96 cm), and T3
(3.70 cm), with T0 having the shortest bulb length
(3.24 cm) (Table 3). However, the combined effect of
variety and organic mulches on bulb length was in-
significant (Table 4). The highest bulb length (5.34 cm)
was observed in V3T4, followed by V3T1 (5.15 cm),
and the shortest bulb length (2.08 cm) was observed
in V1T0 (Table 4).
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Figure 2. Effects of (a) variety and (b) organic mulches on plant height at different days after planting (DAP),
and (c) variety and (d) organic mulches on number of leaves per plant at different DAP. Vertical bars
represent LSD at 1% level of significance. V1 = Taherpuri, V2 = BARI Piaz 1, V3 = BARI Piaz 4

Figure 3. Effects of variety, organic mulches and their interaction on gross yield of onion bulb. Vertical bars
represent LSD at 1% level of significance. V1 = Taherpuri, V2 = BARI Piaz 1, V3 = BARI Piaz 4
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Table 1. Combined effects of variety and household organic mulches on plant height at different days after
planting (DAP) of onion

Treatment combination Plant height (cm) at different DAP No. of leaves per plant at different DAP

30 45 60 75 90 30 45 60 75 90

V1T0 13.13 19.33 28.67 32.47 36.13 2 3.53 4.07 5.93 6.53
V1T1 16.93 21.47 32.93 37.9 39.33 4 4.7 5.17 7.04 8
V1T2 15.53 21.37 32.4 36.73 38.9 3.27 4.03 4.55 5.5 7.27
V1T3 14.67 20.47 31.73 35.27 37.07 3 3.47 4.02 5.53 7.04
V1T4 17.73 22.47 33.27 38.87 41.9 4.02 5 6.05 8.25 9.79
V2T0 15.87 21.33 34.27 41.67 44.53 2.33 3.53 4.2 6.03 8.04
V2T1 19.33 25.33 36.47 44.07 47.8 4.43 5.17 7.43 9.01 10.46
V2T2 19.13 24.93 36.33 43.93 46.93 4.4 5 7.02 8.15 10.1
V2T3 17.8 23.27 35.33 42.6 45.93 3.44 4.02 6.45 8.02 9.02
V2T4 21 26.6 37.67 45.07 48.93 5.02 5.93 8.02 10.19 11.17
V3T0 17.53 21.4 35.8 40.2 45.63 3.15 3.57 6.2 7.13 10.11
V3T1 20.67 26.33 38.07 47.4 49.53 5.01 5.75 8.4 10.58 13.15
V3T2 19.27 25.6 37.73 46.8 49.33 4.88 5.01 8.02 10.12 12.58
V3T3 18.67 23.53 37.53 45 47.85 5.01 4.23 7.03 9.03 12.08
V3T4 21.6 27.27 39.73 49.87 52.33 5.29 6.2 9.18 11.18 14.01

LSD0.05 0.83 0.41 0.51 1.2 0.48 0.14 0.35 0.37 0.45 0.47
LSD0.01 1.12 0.56 0.68 1.62 0.64 0.19 0.47 0.5 0.61 0.63
Sig. level NS ** ** ** ** ** ** ** ** **

** Significant at 1% level of probability, V1 = Taherpuri, V2 = BARI Piaz 1, V3 = BARI Piaz 4, T0 = (Control, no
mulches), T1 = Vegetable waste, T2 = Rice straw, T3 = Banana leaf, T4 = Water hyacinth

Table 2. Main effects of variety on yields and yield contributing characters of onion at different days after
planting (DAP)

Variety Bulb length (cm) Bulb dia. (cm) Fresh wt. of bulb (g) Splitted bulb (%) Rotten bulb (%)

V1 2.84 2.35 19.18 3.2 4.67
V2 3.99 3.01 37.21 4.33 5.27
V3 4.89 4.12 47.16 7.2 5.87

LSD0.05 0.04 0.17 0.48 0.61 0.56
LSD0.01 0.06 0.23 0.65 0.83 0.76
Sig. level ** ** ** ** **

** = Significant at 1% level of probability, V1 = Taherpuri, V2 = BARI Piaz 1, V3 = BARI Piaz 4
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Table 3. Combined effects of variety and household organic mulches on yields and yield contributing
characters of onion at different days after planting (DAP)

Treatment Bulb length (cm) Bulb dia. (cm) Fresh wt. of bulb (g) Splitted bulb (%) Rotten bulb (%)

T0 3.24 2.62 30.37 2.22 8.11
T1 4.16 3.32 35.61 6.11 2.56
T2 3.96 3.27 34.47 4.56 4.33
T3 3.7 3 32.64 3.33 5.89
T4 4.47 3.59 39.49 8.33 5.44

LSD0.05 0.05 0.22 0.63 0.79 0.72
LSD0.01 0.07 0.29 0.84 1.07 0.98
Sig. level ** ** ** ** **

** = Significant at 1% level of probability, T0 = Control, T1 = Vegetables Waste, T2 = Rice Straw, T3 = Banana
leaf, T4 = Water hyacinth

Table 4. Combined effects of variety and household organic mulches on yields and yield contributing
characters of onion at different days after planting (DAP)

V × T Bulb length (cm) Bulb dia. (cm) Fresh wt. of bulb (g) Splitted bulb (%) Rotten bulb (%)

V1T0 2.08 2.03 17.08 1.33 7
V1T1 3.17 2.49 20.11 4.33 2
V1T2 2.84 2.34 19.22 2.67 4.67
V1T3 2.7 2.26 17.27 2 4.33
V1T4 3.39 2.62 22.2 5.67 5.33
V2T0 3.36 2.06 33.17 2 8.33
V2T1 4.15 3.41 38.17 4.67 2.67
V2T2 3.99 3.32 37.15 3.33 3.33
V2T3 3.77 2.79 34.16 2.67 6.67
V2T4 4.7 3.49 43.39 9 5.33
V3T0 4.28 3.77 40.85 3.33 9
V3T1 5.15 4.06 48.55 9.33 3
V3T2 5.04 4.15 47.03 7.67 5
V3T3 4.63 3.96 46.49 5.33 6.67
V3T4 5.34 4.67 52.87 10.33 5.67

LSD0.05 0.09 0.37 1.08 1.37 1.25
LSD0.01 0.12 0.5 1.46 1.85 1.69
Sig. level ** ** ** ** **

** = Significant at 1% level of probability, V1 = Taherpuri, V2 = BARI Piaz 1, V3 = BARI Piaz 4, T0 = (Control, no
mulches), T1= Vegetable waste, T2 = Rice straw, T3 = Banana leaf, T4 = Water hyacinth

3.4 Diameter of bulb

A significant variation was found in respect of diame-
ter of bulb due to the effect of different varieties (Ta-
ble 2). Variety BARI Piaz 4 (V3) recorded the highest
diameter (4.12cm) compared of bulb diameter (2.35
cm) in Taherpuri (V1) (Table 2). This difference in
bulb diameter might be due to the genotypic and phe-
notypic differences among the onion cultivars. The
current study found that organic mulches had a signif-
icant effect on the diameter of the onion bulb (Table 3).
The highest diameter of bulbs (3.59 cm) was observed
at T4 followed by T1 (3.32 cm), T2 (3.27 cm) and T3
(3.00 cm) and the lowest bulb diameter (2.60 cm) were

found in T0 (Table 3). However, the combined effect
of variety and treatment on bulb diameter was sig-
nificant (Table 4). Results showed that highest bulb
diameter (4.67 cm) was observed in V3T4 followed
by V3T1 (4.15 cm) and the minimum bulb diameter
(2.03 cm) was observed from V1T0 (Table 4). Mulches
increased bulb length and diameter and hence total
bulb yield (Rahman et al., 2013).

3.5 Fresh weight of bulb

A significant variation in weight of individual be-
tween different varieties of onion was observed at
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present study (Table 2). The highest individual bulb
weight (47.16 g) was gained from V3 and the lowest
mean weight (19.18 g) was obtained from V1 (Table 3).
This difference in fresh weight of bulb might be due
to the genotypic and phenotypic differences among
the onion cultivars. Naher et al. (2017) reported that
the onion crop variety BARI Piaz 3 was treated with
120 kg K ha−1 from the Sulphate of Potash (SOP) fer-
tilizer and yielded the maximum plant height, leaves
plant−1, length of leaf, length of bulb, diameter of
bulb, average bulb weight, number of bulbs per m2

and yield of bulbs. The experiment showed that there
was significant effect of organic mulches on mean
weight of bulb (Table 3). The maximum fresh weight
of bulb (39.49 g) was obtained from the application
of T4 followed by T1 (35.61 g) while the minimum
weight of bulb (30.37 g) was recorded in control treat-
ment (T0) (Table 3). Many onion researchers (Anisuz-
zaman et al., 2009; Islam et al., 2013; Rahman et al.,
2013) found similar results, indicating that the use of
mulches increased bulb yield through the increase in
bulb length and diameter. Combined effect of variety
and organic mulches on mean bulb weight was signif-
icant (Table 4). Results showed that maximum mean
bulb weight (52.87 g) was observed from V3T4 fol-
lowed by V2T1 (48.55 g) and the minimum mean bulb
weight (17.08 g) was observed from V1T0 (Table 4).

3.6 Split bulbs

The variations in percentage of split bulbs and non-
split bulbs were observed to be significant due to
different varieties (Table 2). The highest number
of split bulb (7.20%) was recorded from V3 (BARI
Piaz 4) and the lowest number of splitted bulb (3.2%)
was recorded from (Taherpuri) (Table 2). This dif-
ference in split bulb might be due to the genotypic
and phenotypic differences among the onion culti-
vars. Splitting of bulbs was significantly influenced
by organic mulches (Table 3). T4 treatment gave max-
imum percentage of split bulbs (8.33%) and control
treatment T0 gave the minimum percentage of split
bulbs (2.22%). The combined effects of variety and
organic mulches were found significant in respect of
percentage of split bulbs (Table 4). Results showed
that the highest percentage of split bulb (10.33%) was
observed in V3T4 followed by V3T1 (9.33%) and the
lowest percentage of split bulb (1.33%) was observed
in V1T0 (Table 4).

3.7 Rotten bulb

The variations in percentage of rotten bulbs were ob-
served to be significant due to different varieties (Ta-
ble 2). The highest percentage of rotten bulbs (5.87%)
was recorded from V3 (BARI Piaz 4) while the low-
est number of rotten bulb (4.67%) was recorded from
V1 (Taherpuri) (Table 2). From the present research

work, it was found that there was significant varia-
tion among the treatments in respect of rotten bulbs
due to different organic mulches (Table 3). Control
treatment gave maximum percentage of rotten bulbs
(8.11%) and T4 treatment gave minimum percentage
of rotten bulbs (5.44%). Two diseases, bacterial soft rot
(Erwinia caratovora) and black mold (AspergiLlus niger)
manifested as water-soaked, sunken, and brownish
areas on the external scale, following the veins, were
observed in onion bulbs in all treatments, attacking
on different places from the base to the neck. Srini-
vasan et al. (2002) discovered that Aspergillus niger
was the most common pathogen linked with black
mold rot of onions during storage, and they obtained
similar results. The combined effects of variety and
organic mulches were found significant in respect of
percentage of rotten bulbs (Table 4). Results showed
that the highest percentage of rotten bulb (9.00%).
was observed in V3T0 followed by V2T0 (8.33%) and
the lowest percentage of rotten bulb (2.00%) in V1T2
(Table 4). From the above result it was observed that
vegetable waste gives the least number of rotten blubs
and the controlled treatments gave the highest num-
ber of rotten bulbs in percentage.

3.8 Gross yield of onion bulbs

The variations in bulb yield of onion per hectare were
found be significant due to the use of different vari-
eties (Fig. 3). The maximum yield (15.60 t ha−1) was
recorded from BARI Piaz 4 (V3) followed by 10.41
t ha−1 in BARI Piaz 1 (V2) whereas Taherpuri (T0)
showed the minimum gross yield (6.91 t ha−1) (Fig. 3).
From the present research work, it was found that
there was significant variation among the treatments
in respect of bulb yield of onion per hectare due to
different organic mulches (Fig. 3). T4 treatment (wa-
ter hyacinth) gave the highest yield (12.72 t ha−1) and
control treatment gave the lowest yield of bulbs (8.97
t ha−1) (Fig. 3). The result showed that, the organic
mulches improved onion plant growth by enhanc-
ing soil fertility and nutrient availability, resulting
in maximum gross yield. According to a research
of water hyacinth as biomanure, the introduction of
water hyacinth into a soil agricultural system boosted
the output and quality of potato tubers (Alam et al.,
2017). The combined effects of variety and organic
mulches were found significant in respect of bulb
yield of onion per plot (Fig. 3). Results showed that
the highest yield of onion bulbs per hectare (18.24 t
ha−1) was observed in V3T4 followed by V3T1 (16.34
t ha−1) and the lowest yield of onion bulbs per hectare
(5.74 t ha−1) was observed in V1T0 (Fig. 3). Accord-
ing to the findings of this study, the combined action
of organic mulches improved onion plant growth by
boosting soil fertility and nutrients availability, result-
ing in a maximum gross output per hectare.
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4 Conclusion

The current experiment was conducted at the Hor-
ticulture Farm and Laboratory of the Department
of Horticulture, Bangladesh Agricultural University,
Mymensingh during the period from October 2020
to March 2021 to study the effects of varieties and
organic mulches on growth and yield of onion. It
was observed that different treatments performed
differently in terms of yield and yield contributing
characters based on the outcomes of this investigation.
Most of the treatments showed significant variations
in growth and yield metrics. The experimental result
revealed that, combining water hyacinth treatment
with BARI Piaz-4 was shown to be more effective
in increasing onion production. Therefore, the com-
bined application of water hyacinth along with BARI
Piaz-4 was found to be better in respect of growth
and yield and Taherpuri for quality of onion.
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