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METHODS

Design

Breckbill & Fagan transplanted broccoli 
in July and compared three fertility 
treatments using Sustane (4-6-4):

•	 1x planting – Typical practice: apply 
¼ cup of Sustane to each plant at the 
time of transplanting.

•	 2x planting – Double the typical 
practice: apply ½ cup of Sustane to 
each plant at the time of transplanting.

•	 2x split – Apply ¼ cup of Sustane 
to each plant at transplanting and 
an additional ¼ cup when plants 
were 8-in. tall (results in ½ cup total 
applied).

At the other two farms, Edwards and Quee 
trialed blood meal and feather meal side-
dressed to plants about one month after 
transplanting. Edwards used rates of 1/3 
cup of blood meal per plot and 2 lb of 
feather meal per plot. Quee only trialed 
blood meal and applied ½ cup per plant.

Each farm replicated their treatments four 
times (Figure A1). Plot management at 
each farm is presented in Table 1.

In a Nutshell:

•	 Hannah Breckbill & Emily Fagan; Kate Edwards; and Mark Quee wanted to know how 
fertilizer practices on their farms affected broccoli production.

•	 Each farm took a different approach to comparing their typical practice with new practices 
that interested them – they each wanted to test whether their existing practice was 
adequate or if a change was in order.

Key Findings:

•	 Breckbill & Fagan learned that their typical practice, applying Sustane at the time of 
transplanting, turned out to be the right practice for them

•	 Edwards learned that side-dressing feather meal produced a more robust broccoli crop than 
adding no fertility.

•	 Quee found that side-dressing blood meal reduced broccoli yield and chalked it up to 
already decent levels of soil fertility on his farm.
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Broccoli at Kate Edwards’ farm just prior to the first harvests on June 24, 2022. 
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Measurements

Each farm recorded the number of broccoli heads harvested per 
plot and the total weight of heads harvested per plot on each 
harvest date. Total number total weight of marketable heads 
harvested from each plot were used in the analysis. From these 
values we also calculated the average weight of an individual 
marketable head.

Data analysis

To evaluate the effect of the fertility treatments on broccoli at 
each farm, we calculated Tukey’s least significant difference (LSD). 
If the difference between any two of the treatments was greater 
than the LSD, we considered this as a statistically significant 
effect. On the other hand, if the resulting difference between any 
two treatments was less than the LSD, we would consider the 
results to be statistically similar. We could make these statistical 
calculations because the farms’ experimental design involved 
replication of the treatments (Figure A1).

RESULTS AND DISCUSSION 

Breckbill & Fagan

Applying twice as much Sustane did not improve broccoli yield at 
Breckbill & Fagan’s. Their typical practice (1x planting) resulted 
in more heads produced per plot than the 2x planting (Figure 1). 
Total weight of heads harvested per plot and the average weight 
per head were similar among all three treatments (Figures 2 
and 3). On average, each broccoli head harvested weighed 0.8 lb 
regardless of treatment. Breckbill was relieved to learn that the 
practice she was using on the farm (1x planting) was adequate 
for their farm.

Edwards

All plants that were treated with blood meal at this location died 
before harvest. Edwards attributed this to two factors: (1) plants 

Ella Ostedgaard transplanting broccoli at Kate Edwards’ farm on May 2, 2022.

were burned from too much nitrogen and (2) the blood meal 
attracted flea beetles which completely decimated the broccoli 
plants in those plots. As such, these plots were not considered 
in the analysis and the experiment turned into a comparison of 
feather meal and no treatment.

Feather meal did not affect the number of broccoli heads harvested 
per plot, but feather meal did improve the weight harvested 
per plot and the average weight of individual heads (Table 2). 
Feather meal produced heads that were roughly 0.2 lb larger than 
the control. The results proved valuable for Edwards. “As veggie 
farmers we are often left to figure out agronomic practices from 
bits and pieces from other farmers at conferences and social 
media. There isn't always a tried-and-true fertilizer program,” she 
said. “We found a pretty clear difference in the three methods we 
tested so that is why I consider this trial having given me a large 
change in knowledge.”

Quee

Quee’s experiment was originally scheduled for a summer broccoli 
succession, but like at Edwards’, all broccoli amended with blood 
meal mysteriously died before harvest. Quee suggested that this 
was probably due to burn from overfertilization – he applied the 
blood meal directly into the hole before transplanting broccoli 
plants. His experimental results below come from a fall broccoli 
succession in which he side-dressed blood meal to plants in 
August, one month after transplanting broccoli in July (Table 1).

Compared with the control, blood meal reduced the amount 
of broccoli harvested. Control plots produced more heads and 
weight per plot and produced larger heads (Table 3). “The field 
I grew broccoli in this year may have had outstanding fertility 
since everything growing there looked robust (including 15-ft-
tall broom corn),” Quee said. “I assume the blood meal was just 
too hot and not really needed here, so ultimately interfered with 
production rather than enhancing it.”

TABLE 1. Management among farms in 2022.

BRECKBILL 
& FAGAN EDWARDS QUEE

Broccoli variety Fiesta Green Magic Gypsy

Plot dimensions 9 ft × 30 ft 3 ft × 23 ft 2.5 ft × 36 ft

Number of rows 
in plot

2 rows, 20-in. 
wide 1 row 1 row

In-row spacing 18 in. 16-in. 24 in.

Plants per plot 12 15 18

Transplanting 
date July 11 May 2 July 18

Harvest dates Sept. 16–Oct. 
13

June 24–
July 6

Sept. 29–
Oct. 12

Mulch

Yes, Cowsmo 
compost 

applied to all 
plots

None None

Irrigation Yes, drip, 
seldom used Yes Yes, drip
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FIGURE 2. Total weight of broccoli heads harvested per plot at Hannah Breck-
bill and Emily Fagan’s farm in 2022. Because the difference between any two 
treatments was less than the least significant difference (LSD = 2.8 pounds), 
we considered all treatments statistically similar.

FIGURE 3. Average weight of individual broccoli heads harvested per plot 
at Hannah Breckbill and Emily Fagan’s farm in 2022. Because the difference 
between any two treatments was less than the least significant difference (LSD 
= 0.15 pounds), we considered all treatments statistically similar.

FIGURE 1. Number of broccoli heads harvested per plot at Hannah Breckbill 
and Emily Fagan’s farm in 2022. Because the difference between the average 
number of heads harvested from the 1x planting (12.0 heads/plot) and 2x 
planting (9.25 heads/plot) treatments was greater than the least significant 
difference (LSD = 2.4 heads), we considered these two treatments statisti-
cally different. Using the LSD, we also considered the 1x planting and 2x split 
treatments statistically similar and considered the 2x planting and 2x split 
treatments statistically similar.

TABLE 3. Number of broccoli heads, plot weight and average 
head weight harvested from plots at Mark Quee’s site in 

2022.

BROCCOLI 
HEADS

(heads/plot)

PLOT 
WEIGHT
(lb/plot)

AVG. HEAD 
WEIGHT
(lb/head)

Blood meal 13.0 8.2 0.62

Control (no 
treatment)

16.0 13.5 0.83

Diff. 3.0 5.3 0.21

LSD 2.3 3.2 0.11

Significant? Y Y Y
Control plots produced statistically more heads per plot and more weight per 
plot. This can be attributed to control plots producing statistically larger heads 
than blood meal plots.

TABLE 2. Number of broccoli heads, plot weight and average 
head weight harvested from plots at Kate Edwards’ farm in 

2022.

BROCCOLI 
HEADS

(heads/plot)

PLOT 
WEIGHT
(lb/plot)

AVG. HEAD 
WEIGHT
(lb/head)

Feather meal 13.3 9.0 0.67

Control (no 
treatment)

11.5 5.4 0.44

Diff. 1.8 3.6 0.23

LSD 3.4 3.2 0.10

Significant? N Y Y
Feather meal and control plots produced statistically similar number of heads 
per plot. Feather meal produced more weight per plot and this can be attrib-
uted to feather meal producing statistically larger heads than the control.
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CONCLUSIONS AND NEXT STEPS

Each farm involved in this research project set out with slightly 
different plans to address the issue of fertility needs for broccoli. 
While results understandably differed among the farms, each 
took away lessons and a clearer path forward from the experi-
ence.

“We have a rate of application now so can more confidently grow 
broccoli!” Breckbill exclaimed after learning that the fertility 
practice they were already using turned out to be the best prac-
tice for their farm. She also added, “We got really nice broccoli 
this season, and in part this is because of the attention we paid 
to it due to this trial!”

Edwards was very satisfied by the performance of summer broc-
coli amended with feather meal. So much so that they amended 
all fall broccoli with feather meal as a result and will plan to do 
so with other brassica crops going forward. “In the past we have 
thought broccoli variety was the reason behind different head 
size,” Edwards said. “But now I am starting to think that fertility 
plays a more important role.”

Because adding fertility (blood meal) actually reduced broc-
coli yield at Quee’s, he learned that his farm may already have 
adequate fertility built up from long-term management. Before 
deciding whether or not to add fertility with blood meal to beds 
in the future, Quee will first consider what other practices may 
have already benefited soil fertility.

Broccoli amended with feather meal produced significantly larger heads than the control 
treatment that received no amendment at Kate Edwards’ farm. Photo taken on July 4, 
2022. 

Kate Edwards with her daughter Ada Marie harvesting broccoli on June 26, 2022.
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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@practicalfarmers.org.
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APPENDIX – TRIAL DESIGN AND WEATHER CONDITIONS 
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FIGURE A1. Example of experimental designs used by A) Breckbill and Fagan, 
B) Edwards and C) Quee, which included randomized replications of the treat-
ments. This design allowed for statistical analysis of the results.
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FIGURE A2. Mean monthly temperature and rainfall during the study period 
and the long-term averages at the nearest weather stations to each farm.[1] A) 
Decorah (Breckbill and Fagan); B) Iowa City (Edwards, Quee).


