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Abstract

An experiment was conducted at Horticulture Experimental Farm, Department of Horticulture, College
of Agriculture, Assam Agricultural University, Jorhat, Assam during the year 2020-21 and 2021-22 for
knowing the potentiality of different seedling growing media viz., Cocopeat: Perlite: Vermiculite (3:1:1),
Cocopeat: Perlite:  Vermiculite (2:1:1), Cocopeat: Vermicompost (1:1),Vermicompost: Perlite:
Vermiculite (3:1:1), Vermicompost: Perlite: Vermiculite (2:1:1), Cocopeat: Vermicompost: Perlite:
Vermiculite (1:1:1:1) and Conventional nursery. These seven treatments were analyzed in RBD with 4
replications. The higher seedling emergence percentage (93.15), seedling height (17.87 cm), leaf area
(9.09 cm?), root length (6.04 cm), shoot length (10.24 cm), seedling growth index (1516.35), chlorophyll
content (0.32 mg g'fw), minimum days to two-true leaf stage (7.03 days), minimum days to
transplanting (28.55 days) and the lowest diseases incidence (3.44%) under the greenhouse condition was
recorded in the treatment T3 [(Cocopeat: Vermicompost (1:1)]. While the highest stem diameter (1.85
mm) was observed in Te [Cocopeat: Vermicompost: Perlite: Vermiculite (1:1:1:1].

Keywords: Broccoli, seedling, sowing media, seedling parameter

Introduction

Broccoli (Brassica oleracea var. italica L.) is an important and highly exotic and nutritious
vegetable. It is a member of the cruciferous family. It is also known as winter broccoli and
heading broccoli. It is considered to be originated from wild cabbage. Brassica oleracea var.
oleracea (syn. Brassica oleracea var. sylvestris L), which is growing alone in the
Mediterranean Sea. Broccoli has large flower curds arranged in a tree- like structure on
branched sprouts growing from a thick, edible stalk. Broccoli is a high-quality vegetable for
fresh use and is one of the most popular frozen vegetables. It is also used as a vegetable in
many other countries, such as Spain, Mexico, Italy, France and the United States. Broccoli
production in India 674 tones from an area of 369 hectare (Anonymous, 2018). India is the
second largest producer of broccoli after China. Nutritionally, it is rich in vitamin-A (2500
1.U.), vitamin C (113 mg), protein (3.6 g), carbohydrates (5.9 g) and minerals like calcium
(103 mg), iron (1.1 mg), phosphorous (78 mg), potassium (382 mg) and sodium (15 mg) per
100 g of an edible portion (Rana, 2008) 14,

The growing media is important for seed germination and also a source of key nutrients for
plant growth. The composition of the medium influences the quality of the seedlings (Wilson
et al., 2001) . For a plant to strengthen its new root system there must be a ready supply of
moisture and oxygen for growth of all living cells. Coarse-textured media often meet these
requirements. Most commercially prepared mixes are termed “artificial”, which means they
contain no soil. Artificial growing media are materials other than soils in which plants are
grown. These can include organic materials such as compost, peat, cocopeat, vermicompost,
and tree bark, or inorganic materials such as clay, vermiculite, minerals, rock wool, etc.
(Vaughn et al., 2011) 291,

Growing media is an organic or inorganic material that gives the root system anchorage to the
plants. For plant metabolism, growth, and development, it provides the necessary plant
nutrients. Growing media is an integral part of most systems of crop development. Availability
in large quantities along with its excellent conservation of air and water, low pH and salinity,
and freedom from pests and diseases has led to the dominance of growing media in many parts
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of the world in the last 50 years. Several growing media such
as cocopeat, perlite, vermiculite, rock wool, sawdust, and
compost were found to be individually or in combination
suitable for high-value crops such as broccoli, tomato,
capsicum, and cucumber. The soil is generally used as a basic
medium because it is easily available and cheap for
supplementing the soil, which is aimed to make media more
porous (vermiculite, perlite, cocopeat etc.) while the organic
matter (vermicompost) is added so as to supplement adequate
nutrients for the seedling. The Growing media have three
main functions: 1) provide aeration and water, 2) allow for
maximum root growth and 3) physically support the plant.
The growing medium should have adequate pore space
between the particles (Bilderback et al., 2005) I, Appropriate
particle size selection or combination is critical for a light and
fluffy (well-aerated) medium that promotes fast seed
germination, strong root growth and adequate water drainage.

Material and Methods
The present investigation was conducted in the Experimental
Farm, Department of Horticulture, Assam Agricultural
University, Jorhat during 2019-2020 and 2020-21. The
methodology followed and the materials used in the present
study are detailed below.

Treatment detail (Nursery Media composition)

Treatment Components Ratio
T1 Cocopeat: Perlite: Vermiculite (3:1:1)
T2 Cocopeat: Perlite: Vermiculite (2:1:1)
Ts Cocopeat: VVermicompost (1:1)
Ty Vermicompost: Perlite: Vermiculite (3:1:1)
Ts Vermicompost: Perlite: Vermiculite (2:1:1)
Ts Cocopeat: Vermicompost: Perlite: Vermiculite |[(1:1:1:1)
T7 Conventional nursery -

All the observed data were statistically analyzed by the
method of analysis of variance describe by Panse and
Sukhatme (1978). The data obtained from different treatments
during field experimentation were subjected to the analysis of
variance by Randomized Block Design. The size of plot was
3.60 m x 3.15 m and the total experimental area was 330 sq.
m. The space between replications was 60 cm and between
plots was 50 cm. The plant population in each plot was 42.

Fig 1: Overview of experimental plot

Result and Discussion

Seedling emergence (%0)

The result reveals that significant differences were observed
among the different seed-sowing media (Table 1) during the
periods of investigation. Sowing media T3 [(Cocopeat:
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vermicompost (1:1)] recorded the highest seedling emergence
i.e., 92.68%, 93.62% and 93.15% in the two years and pooled
data respectively. However, T3 was at par with T [Cocopeat:
Vermicompost: perlite: vermiculite (1:1:1:1)]. The Lowest
seedling emergence percentage (81.33%) was observed in the
sowing media T (Conventional nursery). Baiyeri and Mbah
(2006) 1 reported that the sowing media affect the seed
germination and the succeeding emergence of seedlings in the
nursery. Grower (1987) also reported that the sowing media is
a reservoir of moisture and plant nutrients. A combined
application of Cocopeat and Vermicompost (1:1) showed a
significant effect on tomato seedling emergence, due to a
synergistic combination of both the factor in improving the
physical condition of the media and nutritional factors.
Similar results were also found by Shani et al., (2008) [11 in
tomato seedling.

Days to Two —True leaf stage

Data presented in Table 1 and figure 2 showed the significant
effect of sowing media on days to two -true leaf stage in both
the years of investigation. Seedlings grown inside protected
conditions showed better performance compared to the
seedlings grown in a conventional nursery. Table 1 presented
the days taken to attain two true leaf stages in different
treatments. From the table, it is observed that there was a
significant difference among the treatments. The media in the
Ts [(Cocopeat: vermicompost (1:1)] treatment took
significantly minimum days (7.03) than the other media,
followed by Ts[(Cocopeat: vermicompost: perlite: vermiculite
(1:1:1:1)], 7.11 days and T4 [(Vermicompost: perlite:
vermiculite)] 7.37 days. Statistically these treatments were at
par with each other. Seedlings that emerged in the
conventional nursery took 8.60 days which was significantly
the highest among the treatments. Similar results were found
by Hazarika et al., (2022) ©® observed the least time (10.35
days) taken for the two-true leaf stage in the growing media
containing [(Cocopeat (50): Vermicompost (50)] in tomato
seedlings production. Significant effect of cocopeat and
vermicompost (1:1) were also reported by Mota et al., (2009)
Bl in tomato seedling, they stated that increased growth and
biomass of seedlings perhaps due to better air-filled porosity,
easy establishment, and good water-holding capacity of
cocopeat and vermicompost.

Table 1: Efficacy of sowing media for Seedling emergence (%),
Days to two true leaf stage and Days to transplanting of Broccoli

Seedling Days to two true Days to
emergence (%) leaf stage transplanting
2019-2020- 2019-2020- 2019-2020-P00|e d

Treatment

Pooled Pooled
T1 89.90(88.13| 89.01 | 8.32[8.16 | 8.24 |34.33|32.50| 33.42

2020|2021 2020|2021 2020|2021
T2 82.40/82.66| 82.53 | 7.82[8.12| 7.97 [32.00|32.50| 33.67

Ts:  192.68/93.62) 93.15|6.90|7.16 | 7.03 [28.00[29.10] 28.55

Ts  |87.4787.37|87.42|7.24|7.49| 7.37 [31.67|30.17| 30.92

Ts: 86.87/85.90/ 86.38 | 7.61|8.11 | 7.86 [32.00{30.67| 31.33

Te: 91.19/91.00/91.10|7.02|7.20| 7.11 |30.33]29.33] 29.83

T7:  |81.4381.23)81.33 |8.53|8.67 | 8.60 [35.67|36.00] 35.83

S.Ed(+) |1.57]2.05]| 1.19 |0.38|0.34]| 0.24 |1.42|1.60| 1.02

CD (0.05)|3.42|4.46| 242 |0.83]0.74| 0.49 |3.10|3.49] 2.07

Days to transplanting

Results from Table 1 revealed that there were significant
differences among the treatments for days taken to
transplanting. Among the treatments, Ts [(Cocopeat and
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vermicompost(1:1)] required less time of 28.00, 29.10 and
28.55 days in the first year, second year and pooled data of
two years respectively to attain transplantable stage. Next to
Ts the treatment Te [(Cocopeat: vermicompost: perlite:
vermiculite (1:1:1:1)] took 29.83 days to attend the
transplantable stage. However, both the treatments were
statically at par with each other. Seedlings produced in
conventional nursery took the highest days of 35.67, 36.00
and 35.83 in the first year, second year and pooled data
respectively to attain the transplantable stage. Sowing media

P & |

57 ". -
A drvang IS

Ta: Vermicompost Perlite:
Vermiculite (3:1:1)

e LN

T2 Cocopeat: Perlite: Vermiculite (2:1:1)

Ts :Vermicompost Perlite:
Vermiculite (2:1:1)
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containing Cocopeat and vermicompost at 1:1 was effective in
the root system, due to better interchangeability of the
elements especially cations inside the substrates and proper
moisture distribution in the root system and finally contribute
in increased seedling height. (Bhardwaj. 2013) ™ also
reported the same results in papaya. Similar findings were
also reported by Hazarika et al., (2022) ! in cabbage seedling
production by using cocopeat and vermicompost (50:50) as
seed-sowing media.

o LA
v )

Tes Cocopeat: Perlite: Vermiculite:
vermicompost (1:1:1:1)

Fig 2: Days to 2 true leaf stage under difference sowing media

Table 2: Efficacy of sowing media for Seedling height (cm), Leaf area (cm?) and Stem diameter (mm) of Broccoli

Treatment Seedling height (cm) Leaf area (cm? Stem diameter (mm)
2019-2020 2020-2021 Pooled 2019-2020 2020-2021 Pooled 2019-2020 2020-2021 Pooled

Tu 135 14.62 14.06 5.39 4.92 5.16 1.66 1.77 1.72
T2 13.7 14.34 14.02 4.57 4.33 4.45 1.58 1.75 1.67
Ts: 175 18.25 17.87 9.27 8.91 9.09 1.72 1.78 1.75
T4 15.32 15.72 15.52 6.55 7.2 6.88 1.59 1.63 1.61
Ts: 14.3 14.72 1451 7.36 5.43 6.4 1.7 1.63 1.65
Te: 16.85 17.83 17.34 8.94 7.38 8.16 1.84 1.86 1.85
Tz 13.38 13.97 13.67 3.97 3.8 3.88 1.54 1.69 1.61
S.Ed (3) 0.39 0.21 0.11 0.40 0.44 0.38 0.07 0.09 0.06
CD (0.05) 0.85 0.47 0.24 0.89 0.97 0.79 0.17 0.19 0.11

Seedling height (cm)

The results revealed that seedling height showed significant
differences among the treatments of seed-sowing media
(Table 2 and Fig. 3). Among them the highest seedling height
(17.87cm) was recorded in T3 [(Cocopeat and vermicompost
(2:1)] which was closely followed by T6 (17.34cm)
[(Cocopeat: vermicompost: perlite: vermiculite (1:1:1:1)], and
the lowest seedling height (13.67cm) was recorded in the

sowing media T (conventional nursery). More seedling height
might be due to the conductive effect of the media on
compositing, water holding capacity, porosity, proper
aeration, and contributing substantial amount of nutrients,
especially nitrogen and micronutrient for good plant growth
(Chopde et al., 1999) /I, Similar results were also reported by
Paul and Metzger (2005) % with the vermicompost as a
sowing media in a plug tray for enhanced seedling attributes
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in brinjal. Vermicompost provides the moisture and nutrient
properly to emerge seedlings and contributes to the

https://www.thepharmajournal.com

production of healthy and vigorous seedlings (Singh et al.,
2007 and Alex et al., 2007) (272,

T1 Cocopeat: Perlite: Vermiculite

(3:1:1) (2:1:1)

Ts :Vermicompost Perlite:
Vermiculite (2:1:1)

Te Cocopeat: Perlite: Vermiculite:
vermicompost (1:1:1:1)

Ts Cocopeat: Vermicompost

T4 Vermicompost Perlite:
(1:1) Vermiculite (3:1:1)

Tz (Conventional nursery)

Fig 3: Seedling height of broccoli under different growing media

Leaf area (cm?)

Table 2 showed the significant differences in the leaf area of
broccoli seedlings in various sowing media treatments. The
highest leaf area of 9.27cm?, 8.91cm? and 9.09cm? was
recorded in T3 [(Cocopeat: vermicompost (1:1)] in the first,
second years and pooled data respectively. The second
highest leaf area of 8.16cm? was observed in Tg [(Cocopeat:
vermicompost: perlite: vermiculite (1:1:1:1)]. The minimum
leaf area of 3.97 cm?, 3.80cm? and 3.88 c¢cm? in the first,
second and pool data analysis was recorded in Ty
(conventional nursery).

Atiyeh et al., (2001) @ suggested that vermicompost can
result in an increase in leaf surface area, because of having
good absorption ability to produce the enough nutrition
content. Vermicompost is having good microbial activity and
the ability to produce growth-regulated materials resulting in
an increased leaf surface. Similar findings were also reported
by Nissi (2018) %] on seedlings of tomatoes.

Stem diameter (mm)

Table 2 represented the two years as well as pooled data on
the stem diameter of the broccoli seedlings. The maximum
stem diameter was recorded in Ts (1.85 mm) sowing media
[(Cocopeat: vermicompost: perlite: vermiculite (1:1:1:1)]
followed by (1.75 mm) T [(Cocopeat: Vermicompost (1:1)].
These treatments were statistically at par with each other. The
treatment T (conventional nursery) recorded a minimum stem
diameter of 1.61 mm.

(Borah et al., 1994) 4 reported that coconut husk is having
high cation exchangeability and good water-holding capacity.
Vermicompost improves the plant growth with the most

positive effect in the media containing 10% and 20% by
volume and small Particle size with good drainage ability,
moisture retention capacity, and better nutrient availability
contributing to higher production of photo synthetically
functional leaves in this treatment and finally resulted in
better girth of seedlings. Similar results were also reported by
Patel et al., (2019) [*2,

Root length (cm)

Table 3 and Fig. 4 reveals the root length of the seedlings in
various seed-sowing media. Pooled data of two years showed
the highest root length of 6.04 cm in T3 [Cocopeat:
Vermicompost (1:1)], which was closely followed by Te
[(Cocopeat: vermicompost: Perlite: Vermiculite (1:1:1:1)]
with the root length of 5.75 cm. However, the treatment Ts
and Te was non-significantly differing from each other.
Treatment T4 (4.89 cm) [(Vermicompost: Perlite:
vermiculite)] and Ts (4.75) [(Vermicompost: Perlite:
Vermiculite)] were also found at par with the each other. The
lowest root length of 2.69 cm was recorded in Ty, i.e.,
seedlings raised in the conventional nursery.

The increase in root length was due to the addition of organic
matter [(Cocopeat: Vermicompost (1:1)] which enhanced the
sowing media structure and created conducive conditions for
better development of roots. These findings were also
supported by Arisha et al., (2003) 281 in pepper seedlings.
According to Hartmann and Kester (1997) Sowing medium of
(soil: sand: vermicompost: vermiculite: cocopeat (1:1:1:1:1)
provide good soil texture, structure, porosity water holding
capacity, the activity of useful soil micro flora and fauna,
maintained the soil temperature and improvement in the soil
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health and nutrient status of medium. Cocopeat and
vermicompost also provide better aeration for the root zone
and moisture supply facilitate the root respiration and
encourages root growth.

Root number

The data presented in Table 3 shows that root numbers
significantly differ among the various treatments. In the first
year of the experiment, the highest root number was found in
Te [(Cocopeat: Vermicompost: Perlite: Vermiculite (1:1:1:1)]
9.25 followed by 9.15 root number in Tz [(Cocopeat:
Vermicompost (1:1)] and the lowest 8.07 root number was
recorded in T;. Similar trends were also observed in the
second year. However, the pooled data of from the two years
of the analysis show the non-significant results.
Vermicompost provides close contact between seed and
media and increases moisture supply that facilitates root

https://www.thepharmajournal.com

respiration and cocopeat provides better aeration in the root
zone which encourages overall root growth in moringa
seedlings (Chatterjee et al., 2007) [61. These findings are in
close conformity with the findings of Subbaiah et al., (2018)
381 in brinjal seedling. Bachman et al., (2008) B! also reported
that vermicompost is a bioactive substance, considered to be
beneficial for root initiation and growth of plants.

Shoot length (cm)

Significant differences were found in shoot length (Table 3)
in the first and second years of experiments. The highest
shoot length (10.30 cm) was recorded in T3 sowing media
[(Cocopeat: Vermicompost (1:1)] in the first year followed by
10.23 cm in Tg [(Cocopeat: Vermicompost: Perlite:
Vermiculite (1:1:1:1)]. In the second year, the highest shoot
length of 10.21cm was observed in Te followed by 10.18cm in
Ts. In both years the lowest shoot

Table 3: Efficacy of sowing media for root length (cm), root number and shoot length (cm) of Broccoli

Treatment Root length (cm) Root number Shoot length (cm)
2019-2020 2020-2021 | Pooled | 2019-2020 2020-2021 | Pooled | 2019-2020 2020-2021 | Pooled
T1 3.88 3.85 3.86 8.66 9.27 8.81 8.90 9.00 8.95
T2 4.18 3.86 4.02 8.09 9.13 8.61 8.12 8.72 8.42
Ts: 6.27 5.81 6.04 9.15 9.30 9.23 10.30 10.18 10.24
T4 4.93 4.85 4.89 9.10 9,23 9.17 9.27 9.12 9.20
Ts: 4.74 4.75 4.75 8.72 9.15 8.94 8.87 8.80 8.86
Te: 5.85 5.65 5.75 9.25 9.33 9.29 10.23 10.21 10.22
Tz 3.23 2.15 2.69 8.07 7.73 7.90 7.56 7.50 7.53
S.Ed(#) 0.14 0.06 0.15 0.33 0.11 1.61 0.14 0.11 1.66
CD (0.05) 0.31 0.14 0.33 0.71 0.24 NS 0.29 0.23 NS

length was recorded in T (Conventional nursery). However,
the pooled data analysis observed non-significant. Coir dust is
low in nutrients but this dust when mixed with vermicompost;

due to the air-filled porosity (AFP), easily available water
(EAW) and proper aeration in the growing media. These all
factors affect the seedling growth, stem diameter, root and

shoot length (Abirami et al., 2010) [,

it provides a better growth medium for plant establishment

T1 Cocopeat: Perlite:
Vermiculite (3:1:1)

T, Cocopeat: Perlite: Vermiculite
(2:1:1)

T; Cocopeat:

3 T4 Vermicompost Perlite:
Vermicompost (1:1)

Vermiculite (3:1:1)

T+ (Conventional nursery)

Ts :Vermicompost Perlite:
Vermiculite (2:1:1)

Te Cocopeat: Perlite: Vermiculite:
vermicompost (1:1:1:1)

Fig 4: Fresh root of broccoli seedling under different sowing media
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Conclusion

The findings of this investigation showed that conventional
greenhouse seedling raising of broccoli in sowing media T;
[(Cocopeat: Vermicompost (1:1) and sowing media Tg
[Cocopeat: Vermicompost: Perlite: Vermiculite (1:1:1:1)] is
more effective than raising seedlings in the traditional open
field i.e.T7 (Conventional nursery).

These media have a significant potential to produce broccoli
seedlings that are robust and healthy, which ultimately leads
to improved performance in the main field after transplanting
in terms of yield and yield attributing characters.
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