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2024 SponsorsDo Microgreens Respond to 
Fertilizer Concentration and 
Substrate Depth?
Microgreens are vegetable and 
herb seedlings harvested shortly 
after the emergence of the first 
true leaf and prior to leaf 
expansion/senescence of 
cotyledons. Microgreens 
represent a quick turn, 
potentially high value crop that 
consumers value for their 
nutrition, flavor, and aesthetic 
appeal. In our previous e-GRO 
Edible Alert e904 we addressed 
how microgreens respond to 
light and carbon dioxide. In this 
Alert we’ll present results on 
how microgreens respond to 
fertilizer concentration and 
seedling depth. 
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Figure 1. Microgreens make a great 
garnish when you want to impress your 
guests.

https://e-gro.org/pdf/e904.pdf
https://e-gro.org/pdf/e904.pdf
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Figure 2. Images of arugula, mizuna and mustard under five fertilizer concentrations of 0, 50, 100, 150 and 200 
ppm N. A-B, C-D and E-F represent arugula, mizuna and mustard, where A, C and E are in the horizontal plane 
and B, D and F are in the vertical plane. Within A-F, fertilizer concentrations of 0-200 ppm N are left to right. 
Images © by Jonathan Karall, Cornell University.

Microgreens response to light and CO2

Fertilizer concentration

Because many microgreens species start with a large seed that can feed early seedling 
growth until harvesting it is thought by many that microgreens don’t require additional 
fertilizer inputs. The objective of our first experiment was to determine the impact of 
liquid fertilizer concentration on harvestable yield of three microgreen species: arugula 
(Eruca sativa L.), mizuna (Brassica rapa L. var. japonica) and mustard (Brassica juncea 
‘Garnet Giant’). These three species were used to represent a diversity in appearance 
and taste but share similarity in seed size, days to harvest, and cultural requirements. 
The objective of this study was to determine how three species of microgreens would 
respond to concentration of water soluble fertilizer and substrate depth. Seeds were 
purchased from Johnny’s Select Seeds (Winslow, Maine). 
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Figure 3. Fresh weight of arugula, 
mizuna, and mustard microgreens in 
response to water soluble fertilizer 
concentration. (Note: one 20”x10” 
tray = 24 cells. Thus, a fresh weight 
of 7 grams per cell equates to 168 
grams or 6 ounces per flat.)
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Seed was broadcasted over a peat/perlite 
potting mix (Lambert LM-111) in 10” x 20” 
trays containing 2401 cell inserts (i.e. 24 
cells per tray) at a rate of 125 seeds per 
cell (equivalent to 3,000 seeds per 
20”x10” flat). Trays were overhead 
watered and covered with a propagation 
dome followed by a tray placed over the 
top of the propagation dome to exclude 
light. Seeds were germinated at 68 °F for 
48 hours before the dark dome was 
removed. The germination dome was 
removed 48 hours thereafter. Trays were 
placed into fertilizer treatments receiving 
either clear water (0 ppm fertilizer) or 
Jack’s 21-5-20 water soluble fertilizer at 
50, 100, 150, and 200 ppm nitrogen. After 
seeding, plants were watered about every 
three days with their corresponding 
fertilizer treatment, which was applied 
via subirrigation by placing the tray in a 
container holding about 3 cm of nutrient 
solution for about three minutes. 
Microgreens were hand harvested when 
the average first true leaf measured a 1/2 
inch in length.

Fertilizer results

Fresh weight of arugula, mizuna and 
mustard increased in as fertilizer 
concentration increased from 0 to 200 
ppm N (Figure 3). Arugula showed the 
greatest increase in fresh weight, with 
more than double (106%) increase in as 
fertilizer increased from 0 to 200 ppm 
nitrogen. Mizuna had a 70% increase in 
fresh weight in response to fertilizer. 
Although fresh weight was greatest for all 
species at 200 ppm N, plants were more 
susceptible to lodging during irrigations 
and at harvest which resulted in 
entanglement and damage to the 
cotyledons (Figure 2).

Substrate depth

Root-zone height and volume impacts both 
physical properties (moisture holding 
capacity and air porosity) as well as total 
nutrient availability. As a quick turn crop 
(often 10-12 days) microgreens producers 
can go through a lot of potting 
mix/substrate in a year. In commercial 
microgreens production, growers 
commonly use trays with a shallow layer 
of substrate with the goal of reducing 
media cost. However, this could reduce 
media air porosity and require more 
frequent need for watering/fertilization. 
Four substrate depths of 0.7, 1.3, 1.7 and 
2.3 in/tray (where the tallest substrate 
height refers to filling a tray to the top 
with substrate) were tested. In this 
experiment, we used Jack’s 21-5-20 at 150 
ppm as our fertilizer. Other methods were 
the same as above (fertilizer 
concentration).

Substrate results

The fresh weight for arugula, mizuna and 
mustard increased by 41, 45 and 40%, 
respectively, as substrate depth increased 
from 0.7 to 2.3 inches (Figure 5). 
Depending on substrate height treatment 
we observed a deficiency or excess of 
moisture. For example, cells at a 
substrate height of 0.7 inches dried out 
more frequently and needed more 
frequent irrigation than the 2.3 inch 
treatment which exhibited excess 
moisture and increased disease 
occurrence (especially in arugula). This 
suggests a media height of 1.7 inches may 
be an appropriate balance between 
holding moisture and not being too wet. 
Alternatively, growers would need to 
adjust timing of irrigation to match their 
substrate and substrate depth. Plant 
responses to substrate depth are shown in 
Figure 4. 
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Figure 3. Images of arugula, mizuna and mustard under four substrate depths of 0.7, 1.3, 1.7 and 2.3 in/tray. A-
B, C-D and E-F represent arugula, mizuna and mustard, where A, C and E are in the horizontal plane and B, D and 
F are in the vertical plane. Within A-F, substrate depths of 0.7 to 2.3 in/tray are left to right. Images © by 
Jonathan Karall, Cornell University.

Microgreens response to light and CO2

Take home message

Based on our studies with arugula, mizuna, and mustard microgreens, it is important to 
fertilizer microgreens for optimal yield. We found 150 ppm N with a complete water-
soluble fertilizer worked best (good yield and less lodging). Regarding substrate depth, 
unfortunately trying to cut costs by using a shallow layer of substrate reduces yield. With 
the peat-based potting mix in our trial a substrate depth of 1.7 inches performed well. 
Overall, a relatively small increase in input costs by using fertilizer and a reasonable 
substrate depth can reap large returns in microgreens yield. Growers should always trial 
new inputs/practices on a small scale in their own facility before adopting widespread 
changes.
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Figure 5. Fresh weight of arugula, 
mizuna, and mustard microgreens in 
response to substrate depth of the 
peat:perlite potting mix. (Note: one 
20”x10” tray = 24 cells. Thus, a 
fresh weight of 7 grams per cell 
equates to 168 grams or 6 ounces 
per flat.)
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Cooperating Universities

In cooperation with our local and state greenhouse organizations
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