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Fall Cauliflower Variety Trial

In a Nutshell:

+ Kate Edwards, Carmen & Maja Black and Helaina Thompson, Jon Yagla and Roxane Mitten

wanted to find a cauliflower cultivar which can consistently produce a fall crop.

+ They trialed five cauliflower varieties and hypothesized that the cultivar with the shortest

days to maturity (Snow Crown, 50 days) would be the most successful.

Key Findings:

+ Snow Crown outperformed the other cultivars on all cooperator farms except at Yagla’s.

+ At Edwards’ farm, the earlier succession of cauliflower planting yielded higher than the

second succession.

BACKGROUND

High quality fall cauliflower is in demand
among CSA customers, but growers find
it challenging to produce consistently
each year. Iowa’s hot and humid summers
provide perfect conditions for black rot - a
pervasive bacterial disease, to flourish; and
excessive heat during the period of head
formation delays development such that
the first fall frost sometimes strikes before
heads have sufficiently matured.""? A team
of eastern Iowa farmer-researchers led by
Carmen & Maja Black, Helaina Thompson,
Kate Edwards, Roxane Mitten and Jon
Yagla designed a trial to determine which
of the following cauliflower varieties
ranging in number of days to maturity
would yield best in their operations:

1. Snow Crown (50 days to maturity)
2. Cheddar (58 days to maturity)

3. Flame Star (62 days to maturity)
4. Amazing (68 days to maturity)

5. Lavender (70 days to maturity)

They hypothesized caulifiower with the
fewest number of days to maturity would
yield greatest. Fewer days to maturity
means a shorter growing period, which
could minimize opportunity for the black
rot pathogen to infect and cause disease
as well as decrease the odds of a fall frost
striking before cauliflower fully mature.
The growers also planted cauliflower in
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two different successions to shed light
on whether or not they should consider
adjusting their planting dates.

This research includes two varieties that
were tested by Mark Quee (Scattergood
Farm) and Shanti Sellz (Muddy Miss
Farm) in a 2019 variety trial — Snow

Jon Yagla of The Millet Seed Farm preparing to seed cauliflower. Photo take

EXPERIMENT

2022
PFI Contact:

Anne Carey, acarey®@iastate.edu

Stefan Gailans - (515) 232-5661
stefan.gailans@practicalfarmers.org

Cooperators

Kate Edwards - Wild Woods
Farm (Solon)

Carmen & Maja Black and
Helaina Thompson - Sundog
Farm (Solon)

Jon Yagla - The Millet Seed
Farm (lowa City)

Roxane Mitten - (lowa City)
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n June 23, 2022.

Crown and Amazing.®! At Sellz’s, Snow
Crown was the only variety out of four to
generate any yield, but only in the second
of her two succession plantings. Quee
fared better. Amazing was competitive but
not the leader in his first succession, and
no varieties stood out as better or worse in
his second succession.
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Cauliflower growing in the plot at Roxane Mitten'’s on
Sept. 13, 2022.

METHODS
Design

Two of the cooperators, Mitten and
Yagla, compared two  cauliflower
cultivars, Snow Crown and Cheddar, in
a randomized complete block design
with three replications. The other two
cooperators, Blacks & Thompson and
Edwards, compared five cauliflower
cultivars (Amazing, Cheddar, Flame
Star, Lavender and Snow Crown) in a
randomized complete block design with
four replications. Edwards also compared
the five cultivars in two successional
plantings (4 cultivars x 4 replications x
2 successions= 32 plots). Management
details are presented in Table 1.

Measurements

At each harvest the cooperators recorded
the number and weight of marketable
cauliffower heads from each -cultivar.
Incidence of black rot in cauliflower heads
was noted. Yagla and Mitten also recorded
the date of first head formation of the two
cultivars compared on their farms.

Data analysis

To determine the difference in caulifiower
yield between cultivars at Blacks &
Thompson’s, Mitten’s and Yagla’s,
we analyzed the number and weight
of marketable heads using the least
significant difference (LSD) generated
from a t-test. At Edwards’, we used
Tukey’s LSD in order to make comparisons
among the five cultivars trialed. With

TABLE 1. Management among farms in 2022.

BLACKS &

THOMPSON EDWARDS MITTEN YAGLA
Successions 1 2 1 1
Reps 3 4 3 3
Fljlllgfcnber of rows in 1 1 5 1
Row length x width | 230 ftx 3 ft 10 ftx 3 ft 25ftx3.5ft 25ftx1.5ft
In-row spacing 18 in. 15in. 18 in. 18 in.
Plants per plot 8 8 5 5
Seeding date May 25 s;:: .;\1/11?1}; 2254 June 24 June 24
Planting dates July 22 July 22 July 25 July 25

Oct. 16, Nowv. Oct. 7, Oct.

Harvest dates Oct. 31 Oct. 17, Nov. 9 10 16, Nov. 4
Mulch None None Leaves Leaves
Irrigation Drip tape None Yes At planting

TABLE 2. Cauliflower yield by variety at Carmen & Maja Black and Helaina

Thompson’s farm in 2022. Each plot comprised 8 plants.

MARKETABLE MARKETABLE
WEIGHT HEADS HEAD WEIGHT

VARIETY (Ib/plot) (no./plot) (Ib/head)
Cheddar 0.2 1.5 0.08

Snow Crown 1.6 3.3 0.50

Diff. 1.4 1.8 0.42
LSD(90) 1.1 2.6 0.09
Significant? N Y

Within a column, when the difference between any two averages is greater than or equal to the cor-
responding least significant difference (LSD), the yields are considered statistically different at the 90%
confidence interval. When a difference is less than the LSD, the yields are considered statistically similar.

TABLE 3. Cauliflower yield by variety at Roxane Mitten’s farm in 2022. Each plot

comprised 5 plants.

MARKETABLE MARKETABLE
WEIGHT HEADS HEAD WEIGHT

VARIETY (Ib/plot) (no./plot) (Ib/head)
Cheddar 1.07 3.7 0.29
Snow Crown 5.97 4.7 1.26

Diff. 4.90 1.0 0.97
LSD(90) 3.38 1.0 0.58
Significant? Y Y

Within a column, when the difference between any two averages is greater than or equal to the cor-
responding least significant difference (LSD), the yields are considered statistically different at the 90%
confidence interval. When a difference is less than the LSD, the yields are considered statistically similar.
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either analysis (t-test or Tukey’s), if the
difference in cauliflower yield between any
two cultivars was greater than or equal
to the LSD, the cultivars are considered
to be significantly different. Using a 90%
confidence level, growers could expect this
outcome 9 out of 10 times under the same
conditions. The statistical calculations
could be made because all growers used
randomization and replication of their
treatments in their experimental designs
(Figure A1).

RESULTS AND DISCUSSION
Yield

At the Blacks & Thompson’s, only Snow
Crown and Cheddar produced marketable
heads. The remaining three cultivars
(Amazing, Flame Star and Lavender) did
not produce any marketable heads and,
therefore, do not have results to present.
Snow Crown yielded a significantly higher
weight of marketable heads per plot than
Cheddar (Table 2). The two -cultivars
produced a similar number of marketable
heads. Snow Crown produced larger
marketable heads on average, contributing
to the overall higher weight per plot.

At Mitten’s, Snow Crown produced a
significantly higher number and weight of
marketable heads per plot (Table 3). Snow
Crown also produced a significantly larger
average head weight.

No significant differences were found in
the number and weight of marketable
heads between Snow Crown and Cheddar
at Yagla’s (Table 4). The two cultivars also
produced similar average head weights.

Edwards trialed all five varieties in two
successions. Regardless of variety, the first
succession produced significantly more
weight per plot and more marketable
heads than the second succession (Table
5). The average head weight in both
successions, however, was not different.

When considering the effects of variety
at Edwards’, similar patterns emerged
in both successions so results from both
successions were combined. Snow Crown
was generally the top producer among the
five cultivars while Amazing and Flame
Star were generally the least productive.
Cheddar and Lavender were somewhat
intermediate in terms of the number of
marketable heads and head weight.

TABLE 4. Cauliflower yield by variety at Jon Yagla’s farm in 2022. Each plot
comprised 5 plants.

MARKETABLE MARKETABLE
WEIGHT HEADS HEAD WEIGHT

VARIETY (Ib/plot) (no./plot) (Ib/head)
Cheddar 2.79 3.3 0.79

Snow Crown 2.09 4.3 0.49

Diff. 0.70 1.0 0.30
LSD(90) 2.59 2.9 0.65
Significant? N N N

Within a column, when the difference between any two averages is greater than or equal to the cor-
responding least significant difference (LSD), the yields are considered statistically different at the 90%
confidence interval. When a difference is less than the LSD, the yields are considered statistically similar.

TABLE 5. Cauliflower yield by succession at Kate Edwards’ farm in 2022. Each plot
comprised 8 plants

MARKETABLE MARKETABLE
WEIGHT HEADS HEAD WEIGHT
SUCCESSION (Ib/plot) (no./plot) (Ib/head)
1 2.9 4.0 0.7
2 1.9 2.7 0.6
Diff. 1.0 1.3 0.1
LSD(90) 0.9 1.2 0.2
Significant? Y Y N

Within a column, when the difference between any two averages is greater than or equal to the cor-
responding least significant difference (LSD), the yields are considered statistically different at the 90%
confidence interval. When a difference is less than the LSD, the yields are considered statistically similar.
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FIGURE 1. Marketable weight of cauliflower per plot across both successions at Kate Edwards’ farm in
2022. Columns represent the average weight per plot produced by each variety. Points represent the weight
produced from each individual plot for each variety. Values in or above the column are the average for each
variety. Values that differed by more than the least significant difference (LSD = 2.1 Ib/plot) are considered
statistically different at the 90% confidence level. Solid horizontal line indicates Snow Crown was statisti-
cally greater than all other varieties. Dashed horizontal line indicates four varieties that were statistically
similar to one another and statistically less than Snow Crown.
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Figure 1 illustrates that Snow Crown
produced three times more marketable
weight per plot than the four other
varieties. The other four varieties
(Cheddar, Lavender, Amazing and Flame
Star) were statistically similar in terms
of marketable weight per plot; on average
they each produced 1.6 1b/plot while Snow
Crown produced 5.3 1Ib/plot.

In terms of marketable heads produced
per plot, Snow Crown was tops (5.6
heads/plot) but not alone (Figure 2). The
number of marketable heads produced
per plot by Cheddar (3.9 heads/plot) and
Lavender (3.0 heads/plot) were enough
to be statistically similar to Snow Crown.
Cheddar and Lavender, however, were
also statistically similar to Amazing (2.4
heads/plot) and Flame Star (1.8 heads/
plot). These overlapping statistical
similarities are depicted by the solid and
dashed lines appearing above the columns
in Figure 2. When interpreting these
results, it is probably also worth noting
the results from each individual plot for
each variety. This is depicted by the points
among the columns in Figure 2. From the
points for each variety, we can get a sense
of the variation within the variety but also
the fact that some plots for some varieties
resulted in no heads harvested (0 heads/
plot). Two Cheddar plots did not produce
any heads and one plot from each of
Lavender, Amazing and Flame Star did not
produce any heads. Meanwhile, there were
no instances in which Snow Crown did not
produce heads. These details are probably
important when interpreting these results
and selecting a variety to grow on the
farm.

Snow Crown produced the largest heads
(0.91 Ib/head) but was not alone in this
distinction statistically (Figure 3). Heads
produced by Cheddar (0.72 lb/head) and
Lavender (0.61 Ib/head) were statistically
similar to those produced by Snow Crown.
But just as with the number of heads
produced per plot, Cheddar and Lavender
heads were also statistically similar to
those of Amazing (0.56 Ib/head) and Flame
Star (0.51 Ib/plot). Important to note here
is that only plots which produced heads
were considered for this analysis. Recall
that some Cheddar, Lavender, Amazing
and Flame Star plots failed to produce any
heads (Figure 2).

Taken together, it is safe to consider Snow
Crown as the top performer at Edwards’.
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FIGURE 2. Number of marketable caulifiower heads per plot across both successions at Kate Edwards’ farm
in 2022. Columns represent the average number of heads per plot produced by each variety. Points represent
the number of heads produced from each individual plot for each variety. Values in the column are the aver-
age for each variety. Values that differed by more than the least significant difference (LSD = 2.8 heads/plot)
are considered statistically different at the 90% confidence level. Solid horizontal line indicates Snow Crown,
Cheddar and Lavender were statistically similar to one another. Dashed horizontal line indicates Cheddar,
Lavender, Amazing and Flame Star were statistically similar to one another.
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FIGURE 3. Head weight of cauliflower across both successions at Kate Edwards’ farm in 2022. Columns
represent the average head weight produced by each variety. Points represent the weight of heads produced
from each individual plot for each variety. Values in the column are the average for each variety. Values that
differed by more than the least significant difference (LSD = 0.4 lb/head) are considered statistically different
at the 90% confidence level. Solid horizontal line indicates Snow Crown, Cheddar and Lavender were statisti-
cally similar to one another. Dashed horizontal line indicates Cheddar, Lavender, Amazing and Flame Star
were statistically similar to one another.

Because Snow Crown ranked at the top Head formation
for both number of heads produced per
plot (Figure 2) and head weight (Figure
3), and because no Snow Crown plots
failed to produce any heads (Figure 2), this
translated to Snow Crown producing the

most marketable weight per plot (Figure 1).

Both Mitten and Yagla observed head
formation earlier in Snow Crown than
in Cheddar. Mitten’s Snow Crown began
forming heads 36 days before Cheddar,
Snow Crown on Sept. 12 and Cheddar
on Oct. 18. Yagla’s Snow Crown began
forming heads 17 days before Cheddar,
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Snow Crown on Sept. 23 and Cheddar on Oct. 10.
Black rot

Yagla noted a few Cheddar cauliflower plants with potential black rot symptoms. None
of the other cooperators found incidence of black rot on the cauliflower heads of any
variety.

Days to maturity

When considering the results from all farms, Edwards reflected on the stated days
to maturity for each variety trialed. “We should have been able to harvest from each
variety based on our planting dates, harvest dates and the days to maturity stated for
each variety,” Edwards said. “But for a summer-sown and fall-harvested crop, days to
maturity stated in the seed catalog may not apply.” In other words, because temperatures
begin to cool (rather than heat up) in the fall, there is a chance that cauliflower maturity
might be delayed (or completely precluded) if temperatures cooled too quickly before a
killing frost. As such, we took a look at the number of growing degree-days (base=40°F)
accumulated between July 22-Nov. 10 (the earliest and latest planting and harvest
dates across farms) for the Iowa City area in 2022 and compared this with the 50-year
average.™!

« 2022: 2,642
e 50-yr:2,722

The growing period experienced 80 less growing-degree days in 2022 than the long-term
average. Had the farms experienced more normal summer-fall temperatures or if the
farmers planted caulifiower a couple of weeks earlier, they may have observed better
performance from some of the later maturing cauliflower varieties trialed..

CONCLUSIONS AND NEXT STEPS

Of the cultivars evaluated, Snow Crown seems to be the variety best suited to fall
cauliflower production in lowa, producing larger heads and higher marketable weights
among most cooperator farms. Carmen Black said, “we will definitely be planting
Snow Crown again” as “it will yield heads when planted late and in a drought.” Black
and Edwards found satisfaction in the trial and plan to implement changes on their
farms, hopefully better able to maximize row footage by only growing caulifiower which
can be harvested and sold. Edwards added, “I need to plant the other varieties much
earlier to be successful with them.” Snow Crown has the shortest days to maturity of
the cultivars evaluated, allowing it to produce marketable heads before consistent hard
frost. Edwards was also surprised by the hardiness of Snow Crown, surviving “a few
nights of 22 degrees F weather” in October. Mitten also experienced frost hardiness
of Snow Crown and Cheddar and attributes higher yield due to the additional 3 weeks
of extended fall after a period of hard frosts in October. She suggests that a minor
intervention such as a row cover could help production through a frost period in fall to
gain a harvest that might otherwise be lost.

All cooperators were interested in working together to better understand the potential
for cauliflower in lowa, often not given much attention but with appeal to consumers in
the late season. Edwards explained that “the trial confirmed that it is a tricky crop and
gave us a direction to go in for the future.” Edwards hopes to repeat the trial with earlier
planting dates adding that she was “intrigued by how beautiful the orange and purple
varieties were and how they didn’t show much disease. I am curious if that will hold true
if they are started earlier in the summer.”
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Kate Edwards’ daughter, Ada Marie, enjoys a Snow Crown
cauliflower head. Photo taken Oct. 17, 2022.
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APPENDIX - TRIAL DESIGN AND WEATHER CONDITIONS
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FIGURE A1. Example of experimental designs used by Mitten and Yagla (top) —2022
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PFI COOPERATORS’ PROGRAM

PFT’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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