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ABSTRACT

Microgreens are newly germinated seed that people harvest just as the seed begins to grow and before
their leaves develop. The present study was conducted to study the effect of growing media on the
growth of amaranthus microgreen. Six growing media viz., soil 100% (T,), cocopeat 60%+soil 40% (T,),
vermiculite 60%+s0il 40% (T,), vermicompost 60% +so0il 40% (T,), farm yard manure 60% +soil 40% (T,) and
poultry manure 60%+soil 40% (T,) were selected for investigation. It was found that the combined
application of poultry manure+soil (60 : 40) was considered best growing media followed by cocopeat+soil
(60 : 40), vermicompost+soil (60 : 40) and farm yard manure (FYM)+soil (60 : 40) of all the treatments as
maximum yield of good quality amaranthus microgreen. Further, application of poultry manure increased
the growth of the plant, maintaining the quality of plant. Among various packaging materials, the gunny

bag was observed as best packaging material for longer storability of microgreens.
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INTRODUCTION

Vegetables are regarded as a crucial component
of diets as a balanced source of vitamins and
minerals such as iron, calcium, magnesium,
phosphorus, carotene, folic acid, vitamin B, C
and E as well as dietary fiber and
phytochemicals. It also provides a decent
quantity of protein, calories and carbohydrates.
Each vegetable possesses the distinct mix and
quantity of the phyto-nutraceuticals. Among
vegetables, green leafy vegetables constitute an
excellent source of nutrition such as minerals,
vitamins and proteins. Amaranthus cruentusL.,
commonly known as red amaranth, is one of
the most important leafy vegetables that grown
in India. The genus name “Amaranthus” is
originated from Greek word “Amarantos” which
means “immortal” or “everlasting” (Rezwana et
al, 2017). It is an exceptional crop that grows
quickly, having a very high yield potential, less
susceptible to diseases that transmitted through
the soil, easy to grow, suitable for both home
gardens and commercial cultivation, and
responses more favourable to fertilizers and
manure than other vegetable groups.

Amaranthus has recently gained popularity as
a promising food crop, largely because of its
ability to withstand heat, drought, diseases and
pests as well as the high nutritional value of
leaves (Jangde et al., 2017). Protein,
carbohydrates, dietary fiber, calcium (397 mg/
100 g), iron (25.6 mg/100 g), manganese, zinc
and vitamins (vitamin-A as 9108 IU/100 g;
riboflavin as 0.30 mg/ 100 g; niacin as 1.2 mg/
100 g) are abundant in leaves and tender stem
of amaranthus. Out of 300 g of veggies per day,
the ICMR advises consuming 125 g of leafy
greens daily. In plants, the levels of
phytonutrients often decrease from the
seedling stage to the fully developed stage
(Choe et al.,, 2018). Microgreens are tender
immature greens mostly growing to two inches
of height and harvested at 7-14 days after
germination without root. It consists of stem,
cotyledons and first set of true leaves which
are called as micro greens. Because of the
possible nutritional advantages of
microgreens, their popularity has increased
(Turner et al., 2020) and microgreens have
started to appear at grocery shops. Apart from
considering its high nutritional value,
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microgreens are considered as functional foods
as they have health promoting and disease
preventing properties (Wojdylo et al., 2020). In
comparison to mature plants, microgreens
often had high levels of vitamins and
carotenoids that were around five times higher
(Choe etal., 2018). Amaranth, sunflower, green
basil, lemon balm, broccoli, etc. are popular
microgreens (Wojdylo et al, 2020). Fresh cut
microgreens are strongly respiring products
that are made up of young tissues as a result,
their decline is more associated with a stress-
induced reaction than with ageing naturally.
Fresh cut microgreens shelf-life has been
examined in relation to pre-harvest and post-
harvest treatments, various packaging
materials and modified atmosphere packaging
(MAP) (Kyriacou et al., 2016).

Soil less media such as coco coir, vermiculite
and organic manures such as FYM and poultry
manure are also used as the growing medium
for microgreens. Coir dust makes up the
growth medium known as cocopeat. It has a
high-water holding capacity, and a pH of 5.7 to
6.5 that is good for plant development (Carlile
etal.,2019). N, P, K, Ca, Mg, S, Fe, Mn, Zn, Cu
and B are among the plant nutrients found in
vermicompost, and their absorption benefits
plant nutrition, photosynthesis, the amount
of chlorophyll in leaves, and the nutritional
content of various plant parts (Singh, 2018;
Rohith et al, 2022). Plants are grown using
vermiculite as a moisture retentive medium.
Considering the significance of growing media
for germination and growth of microgreens, the
present investigation was carried out to
evaluate the growth, productivity and
storability performance of microgreens of
amaranthus grown on various growing media.

MATERIALS AND METHODS

The present research work related to different
growing media on growth of microgreens-
Amaranthus was conducted at Department of
Horticulture, School of Agriculture, ITM,
University Gwalior (M. P.) during the year 2022.
The experiment was laid out in completely
randomized block design with six treatments.
The red amaranth seed was taken for the
research and was raised in trays (30x20x7 cm)
using of mixture of six different growing media
of soil (100%), cocopeat (60%)+soil (40%),
vermiculite (60%)+soil (40%), vermicompost
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(60%)+so0il (40%), farmyard manure (60%)+soil
(40%), and poultry manure (60%) + soil (40%).
Seeds were sown in line at the rate of 1.0 g
seeds per tray. The seed was not sown very
deep and kept up and then covered by growing
media.

The germination percentage was calculated
using towel paper method as per the procedure
of International Seed Testing Association
(Anonymous, 2019). However, the seeds were
germinated on the top of one layer paper
enclosed with appropriate moisture level and
kept at the room temperature. Data were
taken after four days. The germination
percentage of microgreens was calculated as:

Number of normal seedlings
Germination (%) = x 100
Number of seeds set for the test

The microgreen height was measured by using
of centimeter scale and seedling weight was
computed using digital electronic balance.
The chlorophyll content (mg/ml) of the leaves
was estimated using the absorbance of acetone
extract (optical density) at 645 and 663 nm
visual wavelength in UV-VIS Spectrophotometer
taking 1000% acetone as blank.

Total chlorophyll : 20.2 (A645) + 8.02 (A663)

Five g samples were crushed, and the extract
of each sample was used to analyze the pH
value of microgreens of amaranthus by using
pH meter. Acidity was estimated by titrating
the extract against 0.01 N sodium hydroxide.

The state of health of plants was accomplished
through the continuous observations of
appearance of the symptoms. The heath state of
plant was noted in ascending order with grades
from 1-9, with the maximum grade
corresponding to a perfect health state (Table 1).
Shelf life of microgreens of amaranthus was
determined by qualitative analysis of stored
sample. The physiological loss in the weight
of microgreens of amaranthus was up to 10%
and discolourations of samples indicated the
shelf life of microgreens of amaranthus. The
harvested microgreens were washed and dried
out for the excess water. Then these were
packed in different packaging materials such
as tissue paper and gunny bags. Five g of
microgreens was packed in each packaging
material and stored under normal conditions.
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Table 1. Grade of health status of plants (Moraru et al., 2022).

Note for attack intensity

Surface attacked

When the
When the
When the
When the
When the
When the

OONOULP WN —

If the attack is not observed
When the attack is incipient, with less obvious symptoms
If the stains occupy up to 5% of the surface

stains cover between 5-15% of the surface
stains cover between 15-25% of the surface
stains cover between 25-40% of the surface
stains cover between 40-50% of the surface
stains cover between 50-75% of the surface
stains cover between 75-100% of the surface

RESULTS AND DISCUSSION

Different parameters related to growth and
productivity of microgreen amaranthus
reflected a significant variation under different
growing media (Table 2). Germination
percentage ranged from 68.67 to 81.33% with
the overall mean of 75.94%. The highest
germination percentage was fond in poultry
manure (81.33% followed by cocopeat manure
(79.33%), FYM (78.00%) while the lowest
germination percentage observed in
vermiculite manure (68.67%). The fastest
emergence of true leaves was found in poultry
manure (6.67 days) followed by cocopeat (7.67
days) and farm yard manure (8.33 days), while
the lowest emergence of true leaves was
observed in soil (9.33 days). The lowest
microgreen height was observed in
vermiculite (3.10 cm) followed by vermicompost
(3.27 cm), farm yard manure (3.47 cm) and
highest in poultry manure (5.13 cm).

The health state of plants was noted in
ascending order with grades from 1 to 9, with
the maximum grade corresponding to a perfect
health state. The result in case of microgreens
of amaranthus attack was not observed. The

fresh weight ranged from 3.56 to 9.42 g with
maximum in poultry manure (9.42 g) followed
by cocopeat manure (5.90 g), farm yard manure
(5.37 g), while the lowest was observed in
vermicompost (3.56 g). The dry weight also
followed the trend like fresh weight of
microgreen. The total yield of microgreen
ranged from 7.56 to 13.42 g. The highest yield
of microgreen was found in poultry manure
(13.42 g) followed by cocopeat (9.90 g), farm yard
manure (9.37 g) and the lowest in
vermicompost manure (7.56 g).

The pH ranged from 4.53 to 5.97 pH. The highest
pH was recorded in poultry manure (5.9 pH)
followed by farm yard manure (5.7 pH) and
vermicompost (5.5 pH). The lowest pH was
observed in vermiculite manure (4.5 pH). The
highest acidity percentage was found in poultry
manure (0.77) followed by farm yard manure
(0.40) and vermiculite (0.30), while the lowest
acidity value of microgreens was observed in
vermicompost (0.20) and soil (0.20). The
highest total chlorophyll was observed in
vermicompost (1.06 mg/ml) followed by poultry
manure (1.03 mg/ml) and soil (0.92 mg/ml),
while the lowest total chlorophyll was observed
in vermiculite (0.57 mg/ml).

Table 2. Growth and productivity of microgreen amaranthus in different growing media

Treatment G ETL MH FwW DW Y P A TC

Soil (100%) 77.33 9.33 4.27 5.34 2.77 9.34 5.77 0.20 0.92
Cocopeat+soil (60 : 40) 79.33 7.67 4.37 5.90 3.86 9.90 5.27 0.23 0.67
Vermiculite+soil (60 : 40) 68.67 9.00 3.10 3.67 1.76 7.67 4.53 0.30 0.57
Vermicompost+soil (60 : 40) 71.00 9.00 3.27 3.56 1.16 7.56 5.50 0.20 1.06
FYM+soil (60 : 40) 78.00 8.33 3.47 5.37 2.31 9.37 5.77 0.40 0.77
Poultry manure+soil (60 : 40) 81.33 6.67 5.13 9.42 4.25 13.42 5.97 0.77 1.03
Mean 75.94 8.33 3.93 5.54 2.68 9.54 5.47 0.35 0.83
SE(m1) 2.26 0.27 0.15 0.64 0.54 0.63 0.10 0.06 0.12
C.V. 5.17 5.66 6.62 19.84 34.74 11.52 0.46 30.12 25.83
C. D. at 1% 9.78 1.18 0.65 2.74 2.33 2.74 0.39 0.26 0.54
Range highest 81.33 9.33 5.13 9.42 4.25 13.42 5.97 0.77 1.06
Range lowest 68.67 6.67 3.10 3.56 1.16 7.56 4.53 0.20 0.57

G-Germination (%), ETL-Emergence of true leaves (days), MH-Microgreen

height (cm), FW-Fresh weight (g), DW-

Dry weight (g), Y-Yield (g), P-pH, A-Acidity (%) and TC-Total chlorophyll (mg/ml).
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Table 3. Storability of microgreen in different packaging materials under room temperature

Treatment Tissue paper Polybag Gunny bag

packaging packaging packaging
(days) (days) (days)
Soil (100 %) 3.00 3.67 5.00
Cocopeat+soil (60 : 40) 3.67 4.67 4.67
Vermiculite+soil (60 : 40) 3.67 3.67 3.67
Vermicompost+soil (60 : 40) 3.33 4.67 4.67
FYM+soil (60 : 40) 3.67 3.33 4.67
Poultry manure+soil (60 : 40) 4.00 4.33 5.67
Mean 3.56 4.06 4.72
SE(mx) 0.36 33.00 0.38
C.V. 17.54 14.24 14.12
C. D. at 1% 1.56 1.44 1.66
Range highest 4.00 4.67 5.67
Range lowest 3.00 3.33 3.67

The present investigation confirmed the
significance of poultry manure as growing
media for better growth and productivity of
microgreens which could be associated with
the additional availability of nutrients to seeds
for better germination and emergence of
plumules and leaves. Impact of poultry manure
was very high in comparison to other
treatments as it released balanced nutrients
for better metabolic activities in plants
resulting in the higher biomass production and
yield of microgreens (Anmol and Singh, 2018).
This confirmed the possibilities of use of other
nutrient releasing growing media or addition
of micro or macro nutrients like organic
manures (Tyagi et al, 2022), minerals (Kaur
et al,, 2018; Singh et al., 2018a), biofertilizers
(Kumar et al., 2018; Ramandeep et al., 2018;
Singh etal, 2018b) and integrated approach of
nutrient management (Lallawmkima et al.,
2018a, b; Singh et al, 2018c, d) for quality
microgreen productions.

The storability of microgreens under different
treatment was significantly higher in gunny
bags (Table 3) among different packaging
materials. In tissue paper, the highest days of
storability were observed from poultry manure
microgreen (4 days) followed by farm yard
manure (3.67 days) and vermiculite (3.67
days). In polybag, the storability varied from
3.33 to 4.67 days. The highest storage was
observed in vermicompost (4.67 days) followed
by poultry manure (4.33 days) and soil (3.67
days). In gunny bag, the storability ranged from
3.67 to 5.67 days. The highest storability was
observed in poultry manure (5.67 days) of
microgreen followed by soil (5.00 days) and
cocopeat (4.67 days). The microgreens are
highly delicate leafy materials, and their

storability depends on proper aeration of
packaging materials during storage which
might be reason behind high storability in
gunny bags under all treatments.

CONCLUSION

The use of poultry manure can be considered
as best growing media among all treatments
to obtain maximum growth, biomass and yield
of microgreen amaranthus. Further,
application of poultry manure increased the
growth of the plant and maintained the quality
of plant. Among various packaging materials,
the gunny bag was observed as best packaging
material for longer storability of microgreens
due to aeration.
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