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Cabbage Variety Trial
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In a Nutshell:

+ Mid-summer cabbage is popular, so Carmen & Maja Black, Kate Edwards, Alice McGary,
Hannah Breckbill & Emily Fagan wanted to determine which cabbage variety: Farao, Red
Express, Tiara, Charmant, Red Jewel or Famosa, produced the highest yield and quality

summer cabbage in Iowa.

« Farao performed well in 2019, so growers expected it to have consistent production and

quality this year.
Key Findings:
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« Farao and Tiara generally performed best, with higher yield and quality, however each
farm had slight differences in which variety performed the best

« Farmers have a clearer picture of what cabbage varieties to plant in the summer, and

which to avoid, such as red cabbage.

BACKGROUND

Cabbage is a crop that thrives when grown in the fall in Iowa.
Coleslaw, however, is most popular in the hot, humid summer,
and requires cabbage grown earlier in the year to be ready for
harvest by July. While cabbage is not a summer crop, heat-tolerant
varieties have been developed and released for summer growing.
In 2019 Emily Fagan, Kate Edwards, Carmen and Maja Black
performed a cabbage variety trial to test heat-tolerant varieties of
cabbage from the East Coast!™. They found that Farao performed
best against the three other varieties (Primo Vantage, Caraflex,
and Capture), and were curious about testing Farao against other,
new cabbage varieties, including two red cabbages.

Cooperators were very motivated to continue growing and
incorporating summer cabbage into their growing seasons. Kate
Edwards looked forward to testing the newer varieties while
collaborating with other cooperators and improving her research
skills. “I feel if I can improve my ability to do trials, that will help
our farm answer questions for years to come,” Edwards said.
Hannah Breckbill and Emily Fagan were motivated by last year’s
trial and the ever-present demand for coleslaw. “It will help us be
more successful with summer cabbage, make all our work worth
it, and keep our customers happy,” Fagan said.

METHODS
Design

Each farm set up a randomized, replicated trial with four
replications of each variety. Cooperators planted at least ten plants
per plot, and tested up to six cabbage varieties: Farao, Red Express,
Tiara, Charmant, Red Jewel, and Famosa. The replications allowed
for statistical analysis of the results (Figure A1).

Alice McGary looks over her rows of cabbage.

In late March through early May, cooperators seeded their
cabbage varieties in the greenhouse. Then, around a month after
seeding, cooperators transplanted the cabbage into their fields
in the design format from Figure Al. In late July through mid-
September, or when the cabbage was deemed mature, cooperators
harvested and measured it. Management information can be
found in Table 1.

Measurements

Cooperators collected yield data by plot: head weight and total
plot weight per plot. They also scored each plot for quality
issues, specifically head splitting, black rot and cabbage worms.
Presence of these issues was scored per plot as “none,” “some,”
or “much.” To create average scoring for quality, numerical values
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TABLE 1. Cabbage management among farms in 2020.

BLACK BRECKBILL-FAGAN EDWARDS MCGARY
. S1: March 15 S1: March 25
Seeding dates $2: May 3 $2: Apr. 14 March 27 Apr. 26
S1: May 2 S1: Apr. 24
Transplant dates $2: June 5 $2: May 21 May 8 June 2
In-row spacing 8in. 181in. 121in. 18 in.
Between-row spacing 36 in. 24 in. 301in. 24 in.
Plot area 30 ft? 50 ft? 39 ft?
S1:20
Plants/plot <915 3-15 20 12-13
Irrigation dripline driptape none dripline
Mulch none none none none
S1: July 10-July 31 S1: July 10-Aug. 11
Harvest dates $2: July 31 $2: July 14-Aug. 11 July 29 July 30-Sept. 16
L. . Famosa, Farao, Red Express, Charmant, Famosa, Farao, . Charmant, Famosa, Farao,
Varieties trialed . Red Express, Red Jewel, Farao, Tiara .
Tiara Tiara Red Jewel, Tiara

S1 = first succession
S2 = second succession

were later substituted as such: “none” = 0, “some” = 1 and “much”
A. Harvest rate

= 2. Therefore, a score of 0 indicates no presence of the indicated 100
quality issue and scores closer to zero indicated better cabbage 90 | LSD = 59.2% s a o D=3
quality. These quality scores were not statistically analyzed. gg 1. . .

-1 4
Data analysis ‘g 60 - . e a .

] a
To determine the effect of variety on cabbage yield, we calculated _E‘ ig ]
Tukey’s least significant difference (LSD). If the difference in yield g 30 4 .
for any two varieties was greater than or equal to the LSD, we & ig ]
confirm that variety had a statistically significant effect on yield. % o
On the other hand, if the difference in yield was less than the LSD, £ & ¢ g &8 g|& g § g ¢ g
we consider the varieties to be statistically similar. We used a 90% 5 & S E g E'g* § £ B u::* = E
confidence level to calculate the LSDs, which means that we would & 5 9196 < &
expect our rankings to occur nine times out of 10. We could make s1 = 5 =
these statistical calculations because the farmers’ experimental
designs involved replication and randomization of their treatments .
(Figure A1). B. Head weight
1.6
RESULTS AND DISCUSSION . 14 | LSD = 0.6 Ib/plot 2 abLSD =0.71b/plot
-]
Hannah Breckbill and Emily Fagan g‘ 1(2) ‘ by Lo
At Breckbill and Fagan’s farm, there was no significant difference .g 08 ab b b
in harvest rate among the six varieties, with Succession 2 seeing a E 8'2
(-7

higher harvest rate generally (Figure 1A). Head weight varied by
succession: Farao performed significantly best in S1, and Tiara in

o o
o N

S2. In both successions, Red Jewel performed significantly worse g £ % £ g T|§ g & 8 § %
than the other varieties, and Red Express also performed poorly 4 g E B B 3|E & E g g 2
in S2 (Figure 1B). Given that Farao produced one of the highest S = —Lg E = S % E
head weights in both successions, this confirms its consistent o ~ sz ~

high production on Breckbill and Fagan’s farm.

Across the successions, there was very little issue with splitting  FIGURE 1. Cabbage yield at Hannah Breckbill & Emily Fagan’s farm in 2020.
and relatively minor amounts of black rot, a positive sign about Varieties are listed according to their performance in each succession, with

. . . each column representing the succession mean. Results that differ by the least
hardiness across varieties (Table 2). In §1, Farao had slightly significant difference (LSD) are followed by different letter-ranking and are

worse issues with quality than the other varieties, and in 52 (onsidered statistically different with 90% certainty.
Tiara had very slightly worse issues. Red Express had fewer issues
across both successions.
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TABLE 2. Cabbage quality by succession at Hannah Breckbill

& Emily Fagan’s in 2020.
SUCCESSION VARIETY SPLITTING BLACKROT CABBAGE WORMS
Charmant 0.00 0.13 1.00
Famosa 0.00 0.08 1.00
Farao 0.00 0.50 1.25
Red Express 0.00 0.00 0.88
Red Jewel 0.00 0.25 0.88
Tiara 0.00 0.13 1.00
Charmant 0.00 0.33 1.00
Famosa 0.00 0.25 1.00
Farao 0.00 0.00 1.00
2 Red Express 0.25 0.00 0.58
Red Jewel 0.00 0.00 1.00
Tiara 0.00 0.38 1.13

0 = none; 1 = some; 2 = much.

Kate Edwards

Edwards grew the Farao and Tiara varieties of cabbage only, and they performed similar to one another. There was no significant difference in
harvest rate, which were both high (Figure 2A). No significant difference was observed for head weight (Figure 2B) or plot weight (Figure
2C). These results are encouraging for the Tiara variety, which has as consistent production as, if not insignificantly better than, Farao.

A. Harvest rate B. Head weight C. Plot weight
120 0.8 . 16
LSD = 13.9% o | LSD=041b ] 2 Lsp-94lb

100 | a : s
by~ ] a -
% %0 0.6 ] 12
B ] g 0.5 - 210 -
« b 9
< 60 1 = 0.4 4 2 g
3 = 03 T 6
S 40 - = U2 g
= 0.2 - 2 4
& 20 |

0.1 2 4
0 . 0 . 0 :

Tiara Farao Tiara Farao Tiara Farao

FIGURE 2. Cabbage yield at Kate Edward’s farm in 2020. Because results did not differ by more the least significant difference (LSD) they are considered statistically
similar with 90% certainty. We indicate these similarities with the same letter-rankings above the columns.

Similar to Breckbill and Fagan’s farm, splitting was not an issue

with Farao or Tiara at Edwards’ (Table 3). Farao had slightly = .2
better quality than Tiara for black rot and cabbage worms. The DG e A
general lack of splitting and black rot is positive, and means both e
varieties have good hardiness.

TABLE 3. Cabbage quality by variety at Kate Edward’s in 2020.
VARIETY SPLITTING BLACKROT CABBAGE WORMS
Farao 0.00 0.00 113
Tiara 0.00 0.25 1.25

0 = none, 1 = some, 2 = much.

Kate Edwards measures a replication of Tiara cabbage at

harvest.
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Alice McGary

McGary compared five varieties of cabbage in one succession.
No significant difference was found in harvest rate across these
five varieties (Figure 3A). There were differences in head weight
among varieties, however. Tiara and Famosa had the highest head
weight, followed by Farao, Red Jewel and Charmant (Figure 3B).
In plot weight, Famosa again performed significantly better than
other varieties, and Charmant performed significantly worse
(Figure 30).
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FIGURE 3. Cabbage yield at Alice McGary’s farm in 2020. Varieties are listed
according to their performance with each column representing the succession
mean. Results that differ by the least significant difference (LSD) are followed
by different letter-ranking and are considered statistically different with 90%
certainty.

Splitting was a slight issue at McGary’s farm, while black rot was
more subdued. Tiara had instances of all three quality issues, as
did Red Jewel, but Famosa only had instances of cabbage worms
(Table 4). This signals that for McGary’s farm, Famosa is the
variety with consistently high production and quality over Farao.

TABLE 4. Cabbage quality by variety at Alice McGary's in 2020.

VARIETY SPLITTING BLACKROT CABBAGE WORMS
Charmant 0.00 0.08 1.08
Famosa 0.00 0.00 1.00
Farao 0.25 0.00 0.88
Red Jewel 0.13 0.27 0.94
Tiara 0.50 0.13 1.00

0 = none, 1 = some, 2 = much.

Carmen and Maja Black

At Carmen and Maja Black’s farm, four varieties were tested in two
successions: Famosa, Farao, Red Express and Tiara. The harvest
rate among varieties was statistically similar in S1, but in S2 Red
Express had a significantly lower harvest rate (Figure 4A). Tiara
had the best head weight in both successions, and Red Express had
the worst, by a statistically significant margin (Figure 4B). The
same was true of plot weight, with Tiara having the highest and
Red Express the lowest, by a very significant amount (Figure 4C).
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FIGURE 4. Cabbage yield at Carmen & Maja Black’s farm in 2020. Varieties
are listed according to their performance in each succession, with each column
representing the succession mean. Results that differ by the least significant
difference (LSD) are followed by different letter-ranking and are considered
statistically different with 90% certainty.

Carmen and Maja Black recorded the number of cabbage with
quality issues per plot (instead of using a 0-2 range quality range
like the other farms). They found no quality issues at all in S2,
and no cabbages with worms in either succession. Only one Tiara
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cabbage had splitting issues. Black rot was more prevalent, and TABLE 5. Average number of cabbage with quality issues by

three Red Express had instances of it (Table 5). Famosa was the succession at Carmen and Maja Black's in 2020.

leading cabbage for quality. BLACK CABBAGE
CONCLUSIONS AND NEXT STEPS SUCCESSION VARIETY SPLITTING ROT WORMS
Cooperators expected Farao to be a top producer and provide Famosa 00 L0 00
better quality. This turned out to be true at each of the four farms Farao 0.0 15 0.0
with Tiara consistently scoring among the best as well. Red Express 0.0 3.0 0.0
For Emily Fagan, this trial taught her which varieties to plant and F::Za (1)2 22 gg
which to avoid. “[It] will save me from trying to grow unproductive : ' :
varieties in the summer,” Fagan said. Kate Edwards noted that Farao 0.0 0.0 0.0
while factors outside of her control were challenging, the trial was Red Express 0.0 0.0 0.0
still valuable. Tiara 0.0 0.0 0.0

0 = none; 1 = some; 2 = much.

Cooperators want to continue the Cabbage Variety Trial for a third
year this growing season. Edwards plans to compare her year 1
and year 2 varieties for a final verdict. “I also plan to stagger the
seeding date in the greenhouse a little and plant our plants when
they are ready instead of waiting to get a better distance between
trial successions,” Edwards said. Hannah Breckbill and Emily Fagan
also wish to participate in the trials third year, but have learned
that red cabbage does not grow as well for them. “I think we'll stop
trying red cabbage in the summer, and will add a new variety of
green cabbage to our summer plantings,” Fagan said.

ST St S bt o SN .
Carmen & Maja Black transplant their cabbage into the field. Emily Fagan harvesting a plot of Tiara cabbages.
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APPENDIX - TRIAL DESIGN AND WEATHER CONDITIONS

At least 10 plants per plot

REP 1 REP 2 REP 3 REP 4
Red Ex Famosa | Red Jewel | Charmant
Farao Red Ex Famosa | Red Jewel
Tiara Farao Red Ex Famosa
Charmant | Tiara Farao Red Ex
Red Jewel | Charmant | Tiara Farao
Famosa | Red Jewel | Charmant | Tiara

FIGURE A1. Example of experimental design used by all farmers in the trial,
which included randomized replications of the varieties. This design allowed for
statistical analysis of the results.
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FIGURE A2. Mean monthly temperature and rainfall for April through September and the long-term averages at the nearest weather stations to each farm.
A) Black & Edwards B) Breckbill & Fagan C) McGary'?
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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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