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The field experiment was conducted at Nabogram Agro Farm, Mannannagar, Sadar, Noakhali
during the period from October 2020 to January 2021 to evaluate the effect of different organic
fertilizer on the growth and yield of broccoli (Brassica oleraceae var. italica). The experiment was
laid out in a Randomized Complete Block Design (RCBD) consisting five treatments with three
replications. The five treatments were To (No manure), T; (Cowdung 5 t ha'l), T, (Trichocompost
5t ha'l), T3 (Vermicompost 5 t ha'l), T4 (Cowdung 50% + Trichocompost 50%) and Ts (Cowdung
50% + Vermicompost 50%). Data were collected in respect of plant growth and yield indicating
characters at harvest. All the recorded parameters were statistically significant. For 100% curd
initiation, maximum time (61 days) recorded from To (Control), while minimum days (55 days)
recorded from T (Trichocompost 5 t ha™®). At harvest the maximum plant height (64.70 cm), leaf
length (35.05 cm), leaf breadth (32.32 cm), number of leaves per plant (14.66), weight of full
plant (1158.27 g), marketable weight of curd (496.67 g), individual curd weight (320.67 @),
diameter of curd (13.432 cm), marketable yield (19.242 t ha'l) were found in treatment Ts
(Cowdung 50% + Vermicompost 50%) whereas lowest data recorded from treatment To
(Control). So it is observed that Ts (Cowdung 50% + Vermicompost 50%) provide the highest
results which may be more economic for the farmer according to the findings of this experiment.
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Introduction

Broccoli (Brassica oleraceae var. italica) is a vegetable belonging to the family brassicaceae and a member of cole
group having 18 chromosomes (Amit et al., 2018). The edible plant parts are the stalk and large flowering head (Jaiswal,
2020). Although it originated in the Mediterranean region, this vegetable is now widely cultivated throughout the world.
(Latté et al., 2011). Broccoli is temperature-sensitive to some extent. Bud clusters become loose quickly in warm weather.
These are usually biennial, yet a mild cold can seriously harm the buds in certain annual cultivars (Salunkhe and Kadam,
1998). Vegetables are one of the most important crop in Bangladesh (Ali et al., 2022). One significant vegetable crop is
broccoli. Recently, broccoli attracts growing interest because of its high nutritional value, wide range of use, and significant
commercial value (Yoldas et al., 2008); Rangkadilok et al., 2004). Broccoli is an outstanding supplier of vitamins (E, A, By,
B, Bs, and Bg), dietary minerals (Fe, Zn, Ca Mg), and antioxidant compounds that prevent the development of cancer
causing agent (Abou et al., 2006). A sufficient quantity of plant nutrients is required for the cultivation of broccoli. The
supply of nutrients depends on inorganic fertilizer that can only be fulfilled by organic fertilizer (Mehedi et al., 2018).

Organic manure or fertilizer play a direct role in plant growth as a source of all necessary macro and micronutrients in
avalible forms during mineralization, improving the physical and physiological properties of soils (Ali et al., 2023; Mucheru-
Muna et al.,, 2007; Abou et al., 2006 ; Supiati et al., 2003;). Recently, organic farming is appreciated by vegetable
consumers as it increase the productivity, improve the quality of the produce and it has high market value. (Tindall et al.,
2000). Vermicomposting is a simplistic biotechnological composting method that uses certain earthworm species to
improve waste conversion and yield a higher-quality final product (Adhikary, 2012). By means of a sort of biological
alchemy, earthworms may turn trash into "gold" (Ruz-Jerez et al., 1992). Vermicomposting has been described as a
feasible, affordable, and quick method for managing solid wastes effectively (Baghel et al., 2018). It has the ability to
provide easily accessible nutrients, chemicals that promote development, and a variety of beneficial microbes, such as
those that fix nitrogen, solubilize phosphorus, and break down cellulose. (Khatun et al., 2023; Suthar et al., 2012). More
organic matter, nitrogen, phosphorus, sulphur, calcium, and magnesium are found in vermicompost, which protects and
enhances the topsoil's fertility to increase agricultural yield (Zahid et al., 2001).

Tricho-compost is the material that results when spores of a beneficial fungus, Trichoderma sp. are used in the
composting process (Eliyanti et al., 2021). It works as a natural antifungal agent against harmful fungi and also provides
resistance against bacterial wilt and nematode infestation (Chang, 1986). Numerous studies have examined at the effects
of the Trichoderma species on seedling establishment, plant growth and yield enhancement, and defensive reaction
elicitation in various vegetable crops (Inbar et al., 1994). Due to the above factors, the experiment was conducted to find
out the effect of different organic fertilizer on the growth and yield of Broccoli cultivation in respect to increasing popularity
of organic farming among the grower of Bangladesh.

Materials and Methods

Experimental Site and Soil

The experiment was conducted at the Nobogarm Agro Fram, Mannannagar, Noakhali, Bangladesh during the period
from October 2020 to January 2021 in the agro ecological zone (AEZ-18) named Young Meghna Estuarine Floodplain.
The soil of the experimental area was sandy loam in texture, moderately alkaline, with pH 7.5. General fertility is medium
but low in organic matter.

Experimental treatments and design

The experiment was laid out in a Randomized Complete Block Desgin (RCBD) comprising six treatment with three
replications. The treatments were To (No manure), T1 (Cowdung 5 t ha'l), T> (Trichocompost 5 t ha'l), T3 (Vermicompost 5
t ha'l), T4 (Cowdung 50% + Trichocompost 50%), Ts (Cowdung 50% + Vermicompost 50%). An area of (10.67 m x 5.18
m) or 55 m* was divided into three equal blocks. Each block was divided into 6 plots where 6 treatments were allotted at
random. Thus there were 18 unit plots altogether in the experiment. The size of each plot was (1.5 m x1.5 m). The
distance between two blocks and two plots were kept 0.3 m and 0.3 m, respectively.
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Planting material
Seed o of broccoli variety ‘Bara Bara’ was used as planting material.

Seed bed preparation and seedlings

The 3m x 1m in size seed bed was selected. Seed beds were prepared with a mixture of sand, soil and compost. It
was raised 15 cm from ground level. The seedbed is covered with a bow-shaped structure constructed of bamboo and
polythene sheet to protect the seeds and seedlings. Seeds were sown on 03 October, 2020. Complete germination of
seed took place in 7 days. When the seedlings were 37 days old they were transplanted in the experimental field on 09
November, 2020.

Pot preparations and planting

The land which was selected to conduct the experiment was opened 2 November 2020 with the help of a power tiller
and then it was kept open to sun for 6 days to further ploughing. Afterwards it was prepared by ploughing and cross
ploughing followed by laddering. The weeds, stubbles were removed and the clods were broken. Then different organic
manures applied for this experiment. 36 days old seedlings were transplanted on 9 November, 2020 in the afternoon and
light irrigation was given around each seedling for their better establishment. Plant to plant spacing 50 cm and number of
plants per plot 9.

Intercultural operation and harvesting

Gap filings were done by new vigorous seedling from the stock kept on the border line of the experiment and weeding
was done time to time in the plots to keep the plot clean. Light irrigation was given just after transplanting the seedlings. A
week after transplanting the requirement of irrigation was envisaged through visual estimation. Wherever the plants of a
plot had shown the symptom of wilting the plots were irrigated on the same day with a hosepipe until the entire plot was
properly wet. The harvesting of the crop was done plot wise when the curd become deep green with small, tightly packed
buds .The compact matured marketable curd were harvested in different time because of their different maturation time.
The crop under investigation was harvested for the first time on 13 January, 2020 and lasted on 20 January, 2020.

Data collection

Data on plant height, number of leaves per plant, leaf length, leaf breadth, days required for total (100%) curd
initiation, curd diameter, weight of full plant, marketable weight of curd, individual curd weight, marketable yield (t ha'l)
were recorded from three plants being randomly selected from each plot.

Statistical analysis
The data collected from the experimental plots were statistically analyzed by using Microsoft excel and Minitab 17
statistical software package to find out difference among the treatments.

Results and Discussion

Leaf length

The combined effect of different sources of organic fertilizer at harvest (Figure 1). At harvest Ts (35.71 cm) showed
highest leaf length followed by T4 (33.80 cm), T3 (33.37 cm), T» (32.50), T1 (29.44 cm) and the lowest leaf length recorded
from To (24.80 cm) respectively. Combined application of vermicompost with cowdung provided the best leaf length of
broccoli. Mohaptra et al. (2014) and Singh et al. (2018) were also reported the similar findings due to effect of integrated
nutrient management.
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Figure 1. Effect of different organic fertilizer on leaf length  Figure 2. Effect of different organic manure on leaf breadth of
of broccaoli. broccoli.

Legends: To (No manure), T; (Cowdung 5 t ha®), T, Legends: To (No manure), T; (Cowdung 5 t ha®), T,
(Trichocompost 5 t ha™), Ts (Vermicompost 5 t ha), T, (Trichocompost 5 t ha™), Ts (Vermicompost 5 t ha'), T,
(Cowdung 50% + Trichocompost 50%), Ts (Cowdung (Cowdung 50% + Trichocompost 50%), Ts (Cowdung 50% +
50% + Vermicompost 50%). Vertical bars indicate the Vermicompost 50%). Vertical bars indicate the standard error of
standard error of the mean against each variety. The the mean against each variety. The different letter indicates a
different letter indicates a significant difference among significant difference among data at 5% level of probability.

data at 5% level of probability.

Leaf breadth

Leaf breadth was significantly influenced by application of different sources of organic manures of broccoli (Figure 2).
At harvest highest leaf breadth was recorded Ts (35.71 cm) followed by T4 (33.80 cm), T3 (33.37 cm), T» (32.50), T1 (29.44
cm) and the lowest leaf breadth recorded from T (24.80 cm) respectively. This result showed that combined application
vermicompost and cowdung gave highest leaf breadth of broccoli. Alam (2006) reported that vermicomposting with
recommended doses of fertilizers yielded the biggest leaf breadth of cabbage.

Number of leaves per plant

Application of different doses of organic manures showed statistically significant variation on the number of leaves per
plant of broccoli plant (Figure 3). At harvest Ts (14.66) showed highest leaf number followed by T, (14.22), T4 (13.66), T3
(13.66), T1 (13.00) and the lowest leaf number recorded from To (12.01) respectively. This result showed that combined
application vermicompost and cowdung gave better number of leaves of broccoli. Ara et al., (2009) reported that the use
of various composts in conjunction with mineral fertilizers influenced number of leaves per plant in cauliflower.

Plant height

Different sources of organic manures had significant effect on plant height of broccoli at harvest (Figure 4). At harvest
Te (64.70 cm) recorded highest plant height followed by Ts (62.22 cm), T4 (59.23 cm), T3 (54.35 cm), T» (53.44 cm) and the
lowest plant height recorded from T; (50.53 cm) respectively. This result showed that the combined application of
vermicompost with cowdung provided the best plant height of broccoli. These findings are in line with the findings of
Mehedi et al. (2018).
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Figure 3. Effect of different organic manure on number of leaves Figure 4. Effect of different organic manure on plant height
per plant of broccoli. of broccaoli.
Legends: To (No manure), T; (Cowdung 5 t ha'), T, Legends: To (No manure), T; (Cowdung 5 t ha?), T,
(Trichocompost 5 t ha™), Ts (Vermicompost 5 t ha), T4 (Cowdung  (Trichocompost 5 t ha™), Tz (Vermicompost 5 t ha™), T4
50% + Trichocompost 50%), Ts (Cowdung 50% + Vermicompost (Cowdung 50% + Trichocompost 50%), Ts (Cowdung 50% +
50%). Vertical bars indicate the standard error of the mean Vermicompost 50%). Vertical bars indicate the standard
against each variety. The different letter indicates a significant error of the mean against each variety. The different letter
difference among data at 5% level of probability. indicates a significant difference among data at 5% level of
probability.

Days required to 100% curd initiation

Number of days required for 100% curd initiation after transplanting was significantly influenced by application of the
different sources of organic manures (Figure 5). The longest time recorded in To (61.00 days) and the shortest time
recorded in T (55.00 days) followed by T3 (57.00 days), T4 (57.00 days), Ts (57.33 days) Ti1 (57.67 days) respectively.
This result showed that the application of trichocompost gave early 100% curd initiation of broccoli.

Days required 100% curd initiation
o
‘Weight of full plant (g)

50.0 — = — — — —
- | | : [ : | - | 2 | o TO T1 T2 T3 T4 T5

@ Treatment 61.00 57.67 55.00 57.00 57.00 57.33

| | | | | | |

|E_rea‘t"’|ent 767.31 95044 | 1056.78 | 1091.95 | 1108.14 | 1158.27

Treatment
Treatment

Figure 5. Effect of different organic manure on days required Figure 6. Effect of different organic manure on weight of full
to 100% curd initiation of broccoli. plant.

Legends: To (No manure), T; (Cowdung 5 t ha?), T. Legends: To (No manure), T; (Cowdung 5 t hal), T
(Trichocompost 5 t ha™), Ts (Vermicompost 5 t ha'), T, (Trichocompost 5 t ha'), Ts (Vermicompost 5 t ha?), T,
(Cowdung 50% + Trichocompost 50%), Ts (Cowdung 50% + (Cowdung 50% + Trichocompost 50%), Ts (Cowdung 50% +
Vermicompost 50%). Vertical bars indicate the standard error Vermicompost 50%). Vertical bars indicate the standard error of
of the mean against each variety. The different letter indicates the mean against each variety. The different letter indicates a
a significant difference among data at 5% level of probability. significant difference among data at 5% level of probability.
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Weight of full plant

Effects of different organic manures significantly influenced the weight of the full broccoli plant (Figure 6). At harvest,
the maximum full weight of plant was recorded from Ts (1158.27 g) followed by T4 (1108.14 g), T3 (1091.93 g), T» (1056.78
g) and T; (950.44 g) and the lowest weight was obtained from T, (767.31 g) respectively. The combination of vermicompost
and cowdung provide the best weight of full plant compared to others.

Marketable weight of curd

Application of different organic manures was significantly increased the marketable weight of broccoli curd (Figure 7).
Among different types of organic fertilizers treatment the highest marketable weight was recorded from Ts (496.67 Q)
followed by T (448.3g), Ts (431.79), T» (420.33 @), T1 (360.0 g) respectively and the lowest marketable weight was
observed from Ty (203.33 g). This result showed that the application of organic fertilizer gave maximum marketable weight
of curd compared to the no fertilizer application. These results were supported by the findings of Singh et al. (2016)

Individual curd weight

Curd weight of individual broccoli varied significantly among different sources of organic manures management
(Figure 8). At harvest, the maximum curd weight was recorded from Ts (320.67 g) followed by T4 (312.00 g), Ts (302.67 g),
T, (288.00 g), T1 (241.00 g) and the lowest weight was obtained from T, (149.33 g) respectively. This result showed that
combined application vermicompost and cowdung increased the curd weight of broccoli Similar results were found that the

combined application of different ogranic fertilizer gave maximum curd weight Akter (2021).
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Figure 7. Effect of different organic manure on marketable
weight of broccoli.

Legends: To (No manure), T (Cowdung 5 t ha?), T,
(Trichocompost 5 t ha), Ts (Vermicompost 5 t hal), T,
(Cowdung 50% + Trichocompost 50%), Ts (Cowdung 50% +
Vermicompost 50%). Vertical bars indicate the standard error of
the mean against each variety. The different letter indicates a
significant difference among data at 5% level of probability.
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Figure 8. Effect of different organic manure on individual curd
weight of broccoli.

Legends: To (No manure), T (Cowdung 5 t hal), T,
(Trichocompost 5 t ha®), Ts (Vermicompost 5 t hal), T,
(Cowdung 50% + Trichocompost 50%), Ts (Cowdung 50% +
Vermicompost 50%). Vertical bars indicate the standard error
of the mean against each variety. The different letter indicates
a significant difference among data at 5% level of probability.
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Figure 9. Effect of different organic manure on curd diameter of
broccoli.

Legends: To (No manure), T; (Cowdung 5 t ha), T,
(Trichocompost 5 t ha®), Ts (Vermicompost 5 t ha™), T,
(Cowdung 50% + Trichocompost 50%), Ts (Cowdung 50% +
Vermicompost 50%). Vertical bars indicate the standard error of
the mean against each variety. The different letter indicates a
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Figure 10. Effect of different organic fertilizer on marketable
yield of broccoli.

Legends: T: (No manure), T, (Cowdung 5 t ha™), Ts
(Trichocompost 5 t ha), T4 (Vermicompost 5 t hal), Ts
(Cowdung 50% + Trichocompost 50%), T¢ (Cowdung 50% +
Vermicompost 50%). Vertical bars indicate the standard error
of the mean against each variety. The different letter indicates

significant difference among data at 5% level of probability. a significant difference among data at 5% level of probability.

Curd diameter

Diameter of curd was significantly influenced by application of different organic fertilizer (Figure 9). The highest
diameter of curd was obtained from Ts (13.432 cm) followed by T4 (12.766 cm), T3 (12.407 cm), T, (11.413 cm), T1 (9.335
cm) and the lowest curd diameter was obtained from Tg (8.104) respectively. These results were in close conformity with
the findings of Akter (2021).

Marketable yield

Application of different sources of organic fertilizer and their combination showed significant variation on the
marketable yield of curd (Figure 10). Among different types of organic fertilizers treatment the highest marketable yield
was recorded from Ts (19.242 t ha™) followed by T4 (17.370 t ha™®), T3 (16.724 t ha™®), T» (16.285 t ha™), T; (13.947 t ha™)
respectively and the lowest marketable weight of curd was observed from Ty (7.878 t ha™) treatment (Figure 10). This
finding showed that combined application of vermicompost with cowdung provided the best marketable yield which had
also supported by Akter (2021) and (Ola et al., 2019).

Conclusion

The results indicated that combined effects of cowdung and vermicompost had significant impact on all the
parameters. On the basis of this result Ts was the best treatment because of the maximum plant height (28.37 cm),
number of leaf (14.66), leaf length (35.71 cm), leaf breadth (35.71 cm), weight of full plant (1158.27 g ), marketable weight
of curd (496.67 g ), curd weight (320.67 g ), diameter of curd (13.432 cm), marketable yield (19.242 ton ha'l) was recorded
from Ts (Cowdung 50% +Vermicompost 50% ) while the minimum plant height (21.93 cm), leaf number (12.01), leaf length
(24.80 cm), leaf breadth (24.80 cm), weight of full plant (767.31 g), marketable weight of curd (203.33 g), curd weight
(149.33 g), curd diameter (8.104), marketable yield (7.878 ton/ha) and, maximum time ( 61 days) for 100% curd initiation
was recorded from treatment Ty (control). But minimum days of 100% curd initiation (55 days) was recorded from T,
(Trichocompost 5 t ha'l). Observing the results, it can be stated that using the combination of vermicompost and cowdung
is convenient as well as efficient practice for the production of organic broccoli.
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