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Microgreens of sunflower (Helianthus annuus L.) are small and nutritious
vegetables consumed at the early stages of growth. The growing process
dictates the microgreen quality, such as planting media and watering
frequency. This study aims to determine the interaction of various planting
media with the watering on the microgreen growth parameters. This study
conducts an experiment using 9 total treatments replicated 3 times. The
research followed a randomized group design (RGD) and utilized analysis of

Growth variance (ANOVA) with a significance level of 5%, as well as Duncan's
Microgreens further test at a 5% significance level. The research parameters include plant
Rockwool height, hypocotyl length, epicotyl length, number of leaves, wet weight,

consumable weight, and dry weight. The results showed that the interaction of
planting media and watering frequency had a significant effect (P<0,01) on
the growth parameters of sunflower microgreens. The best treatment
combination is M1Ps, Rockwool with watering three times a day with a plant
height of 7,67 cm, hypocotyl length of 7,09 cm, epicotyl length 0.36 cm,
number of leaves 2,53, wet weight 6,67 g, consumable weight 20.67 g and dry
weight 1,22 g. Rockwool is sterile and has a structure that absorbs and stores
water sufficiently for the growth of microgreens. The results of this study
contribute significantly to improving the growth of sunflower (Helianthus
annuus L.) microgreens through a combination of proper growing media and
watering frequency.
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1. INTRODUCTION

Sunflower microgreens (Helianthus annuus L.) are young vegetables harvested in a short time, 7-10 days
after sowing (Dalal et al., 2020; Farmia, 2020). Microgreens have a unique taste and color with a soft texture and
are rich in nutrients. Sunflower microgreens are rich in protein, fiber, minerals and vitamins, and high in
antioxidants (Dalal et al., 2020; Kusumah and Nurjasmi, 2021). The consumption style includes being a garnish
for soups and sandwiches (Tan et al., 2020). The microgreen planting process affects the quality of the resulting
crop. According to Hilmy et al. (2021) the problems with microgreen cultivation today include small leaves, weak
stems, pale plants, odor, and frequent fungal infections. Abiotic factors such as planting media, light intensity,
humidity, water, pH and temperature greatly influence microgreen growth.

Planting media is a medium for growing plants as a provider of nutrients and water, a place for root
primordia to attach, grow and develop (Bui et al., 2015; Mariana 2017). The right choice of planting media is
crucial to the success of plant production. The ideal planting medium is free from weeds and disease, has good
porosity and aeration for the plant root system (Kumar, 2015). Previous studies have shown that planting media
that can support growth in vegetable microgreens include a mixture of soil and compost from animal manure,
vermiculite and perlite, cocopeat, rockwool, and husk charcoal (Ikrarwati et al., 2020; Sisriana et al., 2021;
Nurjasmi and Wahyuningrum, 2022). The best planting media were cocopeat, rockwool, and husk charcoal for
Basil plants (Ocimum basilicum L.), Broccoli (Brassica oleracea L) and wheatgrass (Triticum aestivum) (Farmia.,
2020; Ikrarwati et al., 2020; Anggraini., 2021). The good ability of the planting media is related to its water storage
capacity.
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In the early stages of microgreens development, water triggers plant germination, dissolving O, and COg,
ethylene and other metabolites. When metabolism in the seed begins, imbibition and elongation of axial organ
cells occur, indicating that germination has begun (Obroucheva et al., 2017). Incorrect watering frequency can
cause plants to experience stress, both drought and excess water. Lack of water can disrupt plant germination and
cause plants to die (Ai Nio and Ballo, 2010). Conversely, excess water conditions can cause the planting media
to become moist and initiate fungal growth on microgreens (Aprilia et al., 2020; Rooyen et al., 2021). The
background above shows that planting media and watering frequency have a close relationship for the growth of
microgreens plants. Therefore, this study aims to determine the interaction of planting media and watering
frequency for sunflower microgreens (Helianthus annuus L.).

2. RESEARCH METHOD

This research was conducted for two weeks in a Greenhouse. Sunflower microgreen seeds (PT Known You
Seed, Indonesia) were soaked in water (8 hours) to accelerate the breaking of seed dormancy (Salim, 2021). There
were 27 microgreen trays with 9 treatment combinations of different growing media and watering frequencies,
each with 3 replicates. Each tray was planted with 30 seeds, with 10 of them as samples. Seeds were sown in
microgreen trays measuring 32.5 x 25 x 5 cm containing rockwool (M1), cocopeat (M) and husk charcoal (Ms)
growing media according to the treatments given. Rockwool, husk charcoal, and cocopeat were produced by PT
Amris Andalas Putra and PT Trubus Mitra Swadaya. After the seeds were sown in the growing media, the trays
were placed on microgreen shelves and watered evenly. According to Salim (2021), after the seeds were sown in
the growing media, the microgreen trays were covered (blackout conditions). Blackout functions to accelerate
growth in plants because the auxin hormone works optimally in the dark. Blackout was carried out from day 0 to
day 2. On day 3, the microgreen trays could be opened and placed in a place exposed to sunlight.

The watering frequency treatment was carried out from day 1 to day 10. Each microgreen tray was watered
according to the treatment combinations Py (watering once a day), P, (watering twice a day), and Ps (watering
three times a day). The watering times were 06.00 WIB, 12.00 WIB and 18.00 WIB. The amount of water applied
per watering to each tray was 30 mL using the pouring technique.

On the 10th day, measurements were carried out on 10 microgreen samples from each tray. The parameters
measured were plant height, epicotyl length, hypocotyl length and number of leaves. Measurements of plant
height, epicotyl length and epicotyl length were carried out using a ruler with an accuracy of 0.05 cm. Plant height
measurement was measuring from the base of the stem to the tip of the leaf at the apical tip. Hypocotyl length
measurement was measuring the length of the prospective stem that is below the cotyledon. Epicotyl length
measurement was measuring the length of the prospective stem that grows above the cotyledon leaves.
Measurement of the number of leaves was counting the leaves directly that grow in good condition in a fully open
state with a leaf diameter of £ 0.5 cm. Then harvesting of microgreens and weighing of fresh weight and
consumable weight were carried out using a digital scale (accuracy 1 g). Fresh weight was weighed from 10
microgreen samples per tray consisting of all parts of the plant from the roots to the tips of the leaves. Consumable
weight was weighing 30 microgreen plants per tray consisting of the base of the stem to the tips of the leaves that
are suitable for consumption. Dry weight was carried out by weighing 10 samples of microgreen plants per tray
from the roots to the tips of the leaves that had been dried in an oven (80°C for 48 hours). The observed data that
had been obtained were analyzed using IBM SPSS Statistics 25. The Factorial Randomized Block Design (RBD)
with analysis of variance (ANOVA) at a 5% significance level and Duncan's further test was carried out at a 5%
significance level.

3. RESULT AND DISCUSSION

The results of the study of the effect of planting media and watering frequency on the growth parameters
of sunflower microgreen are presented in Table 1. The microgreen comparison image of each treatment is
presented in Figure 1.

Table 1. Growth Parameter Results of Sunflower Microgreens 10 HST

No Treatments Growth Parameters
Plant Hipocotyl Epcotyl Leaves Wet Consumable Dry
Height Lenght Lenght Number Weight Weight (g) Weight
(cm) (cm) (cm) (@) (@)

1 MiP1 5,25% 5178 0,08? 1,80%® 4,33 7,332 1,042
2 M1P; 7,910 7,620¢ 0,29« 2,474 5,00« 13b 1,15¢
3 MiP3 9,57¢ 9,21° 0,36¢ 2,534 6,67¢ 20,67¢ 1,22¢
4 M2P1 5,132 4,99° 0,15® 2,07 4,33 8,332 1,06%
5 M2P> 9,44° 9,18° 0,26b 2,47 5,674 16° 1,15
6 M2Ps3 7,60P 7,38° 0,22 2,07 4,67¢ 12,33° 1,12b¢
7 M3P; 3,922 3,892 0,032 1,532 3,002 52 1,032
8 M3P, 4,522 4,442 0,092 1,532 3,33» 4,672 12
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9 M3Ps3 5,062 4,992 0,082 1,472 3,33® 5,332 1,05%
Sig. 0,019 0,017 0,095 0,038 0,021 0,000 0,036
Notes: M; = rockwool; M, = cocopeat; M3 = husk charcoal; P, = watering once a day; P, = watering twice a day; P; = watering three
times a day. Numbers followed by different letters in the same column mean significantly different according to the 5% Duncan test.

Treatment

P2

M3

Figure 1. Sunflower microgreen on day 10 with various treatments of planting media (M) 1) Rockwool; 2) Cocopeat; 3)
Husk charcoal, and variation of watering frequency (P) 1) once a day; 2) twice a day, and 3) three times a day.

Based on Table 1. ANOVA analysis showed that the combination factor of plant media and watering had
a significant effect (P < 0.05) on the growth factors of microgreens. The most effective planting media supporting
the factors of plant height, hypocotyl length, wet weight, consumable weight and the highest dry weight is
rockwool (M1). While the best watering treatment is watering three times (P3). The best combination treatment
is M1P3 with the score of growth parameters in order, namely plant height 7.67 cm, hypocotyl length 7.09 cm,
epicotyl length 0.36 cm, number of leaves 2.53, wet weight 6.67 g, consumable weight 20.67 g and dry weight
1.22 g. Rockwool as a planting medium has the ability to increase the growth rate of the plants.

Rockwool is the best planting medium for water absorption. Rockwool retains water and oxygen, which
are crucial for plant germination (Ramli et al., 2021). Junaidi and Ahmad (2021) confirm that the content of water
and oxygen in the planting medium plays a very important role in the germination process. Water breaks down
carbohydrates in the cotyledons, which are necessary for embryo growth, and oxygen facilitates respiration in the
roots. Surtinah (2016) definitively shows that root respiration's energy is crucial for the assimilation process of
water and nutrients. Water rockwool planting media three times a day. The results are clear: treatments M1P1
(watering once a day) and M1P2 (watering twice a day) resulted in lower plant height compared to watering three
times a day. The available evidence clearly indicates that the presence of water in the planting medium stimulates
seed imbibition and activates the enzymes responsible for germination metabolism (Junaidi and Ahmad, 2021).

Optimal microgreen growth depends on nutrients and minerals that store water and come from seeds. The
germination phase of seeds is critical for plant growth. The availability of environmental factors supports
microgreen growth. The shoot apical meristem is the main regulatory element of a plant's body and controls its
shape. Meristems are regions of active tissue cell division. The activity of the shoot meristem results in increased
plant length. The activity of apical meristem tissue is influenced by the availability of the nutrients and minerals
in water that seeds need to germinate. Rockwool's granulate-shaped media components are useful for water
absorption and transportation and have a high water holding capacity (Nurifah & Fajarfika). Plant height is a
combination of hypocotyl and epicotyl length, and they affect the height of microgreens.
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In epigeal germination, hypocotyls elongate, lifting the cotyledons and epicotyls up. The hypocotyl is the
embryonic/sprout stem below the cotyledon. The epicotyl is the stem above its attachment point (apical meristem)
(Nursita et al., 2020). Different plant growth rates can be indicated by measuring hypocotyl and epicotyl lengths
(Ramdhini et al., 2021). Gibberellin hormones form hypocotyls and epicotyls. At the start of germination, seeds
absorb water, activating the gibberellin growth hormone (Mistian et al., 2012). This hormone functions to
stimulate enzymes in seeds and activates the synthesis of proteases and other enzymes needed for germination.

Leaves are plant organs that synthesize organic matter through photosynthesis (Mulyani, 2019). The
number of leaves is a reliable benchmark for determining the rate of plant growth (Hidayat et al., 2020). Water
absorbed by plants can affect the growth and development of leaves (Medyouni et al., 2020). Plants need water
for cell division and leaf formation (Jafar et al., 2013). Planting media that can store water will increase plant
growth (Simanjuntak, 2018). Murniati (2021) definitively shows that Rockwool stores more water, is highly
resistant to drying, and is sterile. This makes it an excellent planting medium for plants.

Wet weight is the weight of plants that are weighed immediately after harvest or before the plant loses
water. The wet weight measured all parts of the plant, from the roots to the tips of the leaves (Prasetyo et al.,
2019). The consumable weight is the wet weight measured from the base of the stem to the tip of the leaves that
are suitable or can be consumed. Rizal's (2017) research definitively shows that wet weight and consumable
weight are related to plant height. The study clearly shows that the treatment with the highest plant height was the
rockwool planting media and watering 3 times a day (M1P3). Root development undoubtedly affects wet weight
and consumable weight. The root system is influenced by the planting media. Good root development increases
water absorption, which is essential for the growth of stems and leaves (Hidayat et al., 2020). Rockwool is soft,
so it is easily penetrated by roots (Laksono, 2020). Rockwool's unique ability to absorb water and air, coupled
with its easily penetrated texture, ensures that roots can grow unimpeded, promoting optimal plant growth
(Warjoto et al., 2020).

Dry weight is plant biomass. Plants undergo photosynthesis and produce photosynthates during the growth
period. The accumulation of photosynthates is called dry weight (Khasanah et al., 2020). Wet weight is directly
proportional to dry weight. If the wet weight of the plant is high, the dry weight will also be high (Ulfa et al.,
2021). The study clearly shows that the rockwool planting media treatment with watering 3 times a day (M1P3)
is the most effective. Dry weight is also related to the photosynthesis process. Photosynthesis is the process of
converting carbon dioxide and water to produce carbohydrates and oxygen with the help of sunlight (Ai Nio and
Ballo, 2010). Water is the main ingredient of photosynthesis. Wahono et al. (2018) definitively show that water
availability affects plant growth and photosynthate yield. Dry weight is directly influenced by the photosynthate
produced in the photosynthesis process. High water availability will produce high growth and dry weight.
Rockwool is a medium that absorbs and stores water better than other planting media, according to Aini and
Azizah (2018).

4. CONCLUSION

The interaction of planting media and watering frequency has a significant effect on the growth parameters
of sunflower microgreens. The best treatment combination with optimal growth results for Sunflower Microgreens
is M1P3, which is a combination of rockwool planting media with watering three times a day. Furthermore, it can
be used as a reference for microgreen cultivation of other plants.
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