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In a Nutshell:

•	 Starting seedlings for transplant in the greenhouse is a chore where small, repeated 
components like covering seeds with soil can add up to a lot of time. 

•	 A group of cooperators wondered if covering seeds is worth their labor and results in 
higher germination rates and/or healthier starts. Many members of the group start more 
brassicas for transplant than any other crop family, so they chose to study the effects of 
covering or not covering brassica seeds on germination rates and transplant viability. 

Key Findings:

•	 Three out of five trials found that covering brassica seeds resulted in higher germination 
rates, and one location found that covering resulted in more plants that were healthy 
enough to be transplanted. 

•	 While all cooperators concluded that covering seeds is preferred to leaving them 
uncovered, several say that they will consider not covering seeds to save time when they 
are behind on greenhouse work. 

BACKGROUND

PFI farmers are no strangers to experimenting with their 
transplanting methods and greenhouse setups in the effort to 
minimize costs, reduce labor and produce high-quality transplants. 
Previous studies have shown that starting peppers in soil blocks 
may lead to more productive plants [1] and Cowsmo potting soil 
works as well as more expensive brands [2], among other findings 
[3, 4]. This spring, Jill Beebout, Hannah Breckbill & Emily Fagan, 
Natasha Hegmann & Pete Kerns, Roxane Mitten, and Carly & 
Ethan Zierke set out to determine whether they could save time 
and effort while still producing healthy brassica seedlings by 
skipping the usual “cover the seeds with soil” step when planting 
into seed starting trays/soil blocks in the greenhouse. As Mitten 
reported and others echoed, time and workflow complexity are 
critical stressors for many at this busy early part of the growing 
season, and eliminating a potentially unnecessary step would be 
welcome. This trial design was relatively simple and completed by 
most in about a month, and as such was perfect as Carly & Ethan 
Zierke’s first research trial. At the outset, Ethan hoped “that the 
experience will provide me with the skills and confidence I need 
for the other trials we have lined up for this season and beyond.”

Carly Zierke seeding kohlrabi for this trial in her high tunnel. Photo taken Mar. 23, 2024. 
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Left: Jill Beebout’s winstrip seeding trays and dibbler for quickly creating holes. Center: Natasha Hegmann and Pete Kern’s germination setup: trays on heat mats and covered in plastic 
in a minimally heated part of the greenhouse. Right: Carly and Ethan Zierke’s germination setup: heat mats and a plastic low tunnel within a high tunnel. Photos taken Feb.-Mar. 2024. 

Top: Germinated seedlings in covered and uncovered treatments in Carly and Ethan 
Zierke’s trials. Uncovered treatments have visible holes in the middle of soil blocks and 
have fewer germinated seeds (example bottom left). Photo taken Mar. 30. Bottom: 
Germinated seedlings in covered (left) and uncovered (right) treatments at Hannah 
Breckbill and Emily Fagan’s. Photo taken Mar. 26. 

METHODS

Design and measurements

All five farms seeded four replicates of each treatment, Covered 
and Uncovered, and arranged them in a completely randomized 
design in their germination and growing setups. Some farms 
seeded each treatment in a separate tray while others split trays 
between Covered and Uncovered treatments, depending on space 
and number of desired transplants (see Figure A1). Farmers used 
their existing germination and transplant growing setups, which 
varied across trial locations (Table 1). For each trial, farmers 
recorded planting and management details. 

Quantitative data recorded for this trial included a count of 
seeding tray cells where seeds did not germinate. Farmers 
determined what day to record germination rate based on when 
they moved their trays from germination to growing setups or 
when they determined that any additional plants germinated 
would be too far behind the others to be transplanted. Several 
farmers recorded germination counts at multiple dates; for data 
analysis purposes, only germination rate recorded at the latest 
date was analyzed and presented here. Prior to transplanting, 
farmers also counted seedlings that germinated and grew but 
were deemed not suitable for transplanting. 

Data analysis

We used a T-test at a 90% confidence level to determine if 
there were significant differences in Covered and Uncovered 
treatments. A T-test is used to determine if the measured values 
of two groups differ from each other significantly and takes into 
account variability seen in the replicates. 90% confidence means 
that if the trial were repeated in the same way we would expect 
to see the same results nine times out of 10. We can perform 
this statistical analysis because the cooperators used completely 
randomized and replicated experimental designs (Figure A1).  
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TABLE 1. Management practices at the five farms in spring 2024.

BEEBOUT BRECKBILL & 
FAGAN

HEGMANN & 
KERNS MITTEN ZIERKE

Variety(ies) Planted
Castle Dome 

(Broccoli) and 
Farao (Cabbage)

Dagan (Brussels 
Sprouts), Farao 

(Cabbage), 
Caraflex 

(Cabbage)

Quickstar 
(Kohlrabi)

Minuet (Chinese 
Cabbage)

Korist F1 
(Kohlrabi)

Seeding Tray Type Winstrip, 72 cell
Plastic plug tray, 

72 cell

Soil blocks, 72 
cell, web bottom 

plastic tray
Winstrip, 72 cell

Soil blocks, 105 
cell, web-bottom 

tray on plastic

Seeding Material
Rainbow Gardens 

potting mix
Cowsmo potting 

mix

Custom peat-
based soil 

blocking mix 

Vermont 
Compost Jolly 

Roger mix

Cowsmo green 
potting mix

Seeding Depth (in.) 0.25 0.125 0.25 0.25 0.25

Number of Cells Seeded Per 
Replicate

36 72 72 36 105

Seeding Date Feb. 29 Mar. 18 Mar. 26 Apr. 26 Mar. 23

Germination Setup 
Description

Germination 
chamber, single 

layer trays

Tables in natural 
light only 

greenhouse 
heated to 55° F 

minimum

Under plastic and 
on heat mats in 

minimally heated 
greenhouse

Room heated to 
65-70° F with 
plastic cover 
to maintain 

humidity

On plastic and 
heat mats set at 

65° F

Watering Frequency and 
Amount

1-2 x daily 1-2 x daily Every 1-2 days

1 x daily until 
true leaves then 

bottom tray water 
every 3 days

1 x daily

Fertilization
Foliar feeding of 
Drammatic One

None
Twice, Nature’s 

Source 3-1-1 
liquid

None None

Pest Management
Existing ladybug 
population

None
None in 

greenhouse
None None

Germination Count Date(s)

Mar. 3, when 
removed from 
germination 

table, and Mid-
Mar.

Mar. 26, Mar. 29 
and Apr. 2

Mar. 31
May 7, also 

thinned to one 
plant per cell

Mar. 30

Transplanting Date Apr. 25 Apr. 29 Apr. 19 May 12 Apr. 26

RESULTS AND DISCUSSION

Germination

Breckbill & Fagan, Mitten, and the Zierkes all observed that their 
Covered treatment had a statistically higher germination rate 
than the Uncovered treatment (Table 2). Emily Fagan noted 
that “covered seeds germinate and grow much better.” All five 
of the farms had slightly different seeding trays and mediums 
and germination and transplant growing setups, which likely 
influenced differences in germination rate and transplant growth. 
For example, Ethan Zierke observed that “Uncovered seeds may 
not perform well in our systems because on warm days we open 
the tunnel and plants are exposed to wind and surface is allowed 
to dry out to prevent disease. We observed some uncovered seeds 
moving around, maybe because of the wind.” Similarly, Mitten was 

concerned that the uncovered seedlings were much more fragile 
at first germination than the covered ones, and accordingly had 
to adjust her watering method and add shade for the seedlings 
when placing them out in her growing setup. 

Transplant viability

Zierkes’ was the only trial where we observed that the number of 
plants culled at transplant was statistically significantly higher 
in the Covered treatment compared to the Uncovered treatment 
(Table 2). “In uncovered trays, the plants are less healthy in 
general, including rumpled, yellow-looking plants and possible 
signs of dampening off. The uncovered trays appear a day behind 
in growth,” Ethan Zierke reported. While they did not observe 
a statistically significant difference in number of plants culled 
between treatments, several other farms also observed that 
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the plants from the Uncovered treatment were smaller and less 
healthy. For example, Mitten snapped pictures at transplant (see 
below) showing a clear visual difference between Covered and 
Uncovered treatment plant size. 

In contrast, Beebout reported that “visually, the transplants 
were very similar,” and Hegmann & Kerns did not cull any plants 
from either of their seed covering treatments. Beebout started 
her transplants several weeks earlier than any other participant, 
and Beebout and Hegmann & Kerns were the only farmers that 
fertilized their starts during the trial, which likely increased the 
vigor of their seedlings (Table 1).

CONCLUSIONS AND NEXT STEPS

These trials show that in many cases, covering brassica seeds with 
soil when starting transplants leads to better germination rates 
and better transplant viability. “As a beginning farmer, there 
are countless things we do daily because we think we need to, 
or because a mentor did it that way. It's always a good feeling to 
implement a practice that is supported by experience and data. 
I now have data that encourages me to keep covering trays for 
best results,” Ethan Zierke concludes. While everyone agrees 
that covering sown seeds will be Plan A for the spring seeding 
workflow, Beebout also notes that on her farm, there were few 
consequences to not covering seeds. “If I'm in a time crunch, I 
might push forward with uncovered seed until I get caught up.”

Top: Roxane Mitten’s starts just before transplant. The covered seed treatment starts 
(right side) are clearly larger and healthier than the uncovered seed treatment plants (left 
side). Bottom: Roots on Roxane Mitten’s starts at transplant. Plant on the left is from the 
uncovered seed treatment, and the plant on the right is from the covered seed treatment. 
Photos taken May 12, 2024. 

TABLE 2. Germination rate and number   of plants culled from each trial presented as a percent of total cells per replicate to 
facilitate comparisons across trial locations.

BEEBOUT BRECKBILL & 
FAGAN

HEGMANN & 
KERNS MITTEN ZIERKE

Covered
Not 

Covered
Covered

Not 
Covered

Covered
Not 

Covered
Covered

Not 
Covered

Covered
Not 

Covered

Cells that never germinated 
(% of tray cell count)

0% 0% 5% 20% * 10% 5% 2% 10% * 3% 26% *

Starts culled (% of tray cell 
count)

2% 5% 5% 22% 0% 0% 3% 8% 3% 18% *

Total unsuccessful cells (% 
of tray cell count)

2% 5% 9% 42% * 10% 5% 5% 18% 6% 44% *

* Indicates statistically significant difference where Covered treatments germinated at a higher rate or resulted more transplanted 
starts than Uncovered treatments at the 90% confidence level.
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PFI COOPERATORS’ PROGRAM

PFI’s Cooperators’ Program helps farmers find practical answers and make informed decisions through on-farm research projects. 
The Cooperators’ Program began in 1987 with farmers looking to save money through more judicious use of inputs. 

If you are interested in conducting an on-farm trial contact Stefan Gailans @ 515-232-5661 or stefan.gailans@practicalfarmers.org.
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APPENDIX – TRIAL DESIGN 

FIGURE A1. Example experimental design with four replicates per treatment 
used by Jill Beebout, Hannah Breckbill & Emily Fagan, Natasha Hegmann & Pete 
Kerns, Roxane Mitten, and Carly & Ethan Zierke. Trays with treatments were 
laid out in a randomized fashion in both germination and growing setups. Some 
cooperators split trays between treatments while others seeded a whole tray for 
each treatment.
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