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The third year of a celery trial was conducted at University of Maine’s Highmoor Farm in 2023.
The purpose of the evaluations was to continue developing celery cultivar and management
recommendations for Maine farmers, and to enhance the quality and production of Maine-
grown celery. Eighteen celery cultivars were compared for their agronomic, horticultural, and
storage potential. Separately, a mulch trial was conducted to compare the effect of three
different plastic mulches on celery production.

Figure 1. University of Maine’s Highmoor Farm celery planting, June 14, 2023 (one day after
transplanting).

Seedling Production
Celery was seeded into 128-cell trays filled with ProMix BX + Mycorrhizae media on April 18 and
placed on 70 °F heating mats in the greenhouse. Seedlings were fertilized with 1 Tbsp/gal of
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Jack’s Professional 12-45-10 Plant Starter soluble fertilizer on May 12. Trays were taken off
heating mats one month later, May 18, and thinned to one seedling per cell.

Mulch Trial

Similar to 2022, three mulches were evaluated for their effect on celery production: 1) black
plastic, 2) white on black biodegradable plastic, and 3) reflective mulch. Mulches are major aids
in celery production where weed pressure can be prohibitive, as it is a slow-growing crop.
Additionally, mulches may prevent soil nutrients from leaching from the crop root zone over
the long growing season. We hypothesized that growing celery on white and reflective plastic
mulches would produce greater yields compared to black plastic, primarily due to their soil
temperature mediating effects.

The field was fertilized with 500 Ib/ac of 10-10-10 before mulches were laid on raised beds.
Mulches were arranged in a randomized complete block design with four replications. Plot
dimensions matched those of the 2022 celery mulch trial, at 5.3 feet long, with 14 plants in
double rows using an 8” in-row spacing with 14” between rows. Due to heavy rain, celery
seedlings (cv. Merengo) were transplanted by hand on June 14 (57 days after seeding) with the
aid of a rolling dibbler (Two Bad Cats, VT). Plants were watered in with 1 cup of the same
soluble fertilizer solution immediately after transplanting. Plots were not irrigated due to
excessive rain. Weeds between beds were controlled through a combination of hand weeding,
hoeing, and flame weeding (Pyroweeder, Farmer’s Friend, TN). Captan and Asana® XL were
applied at label rates on July 11 (27 days after transplanting) to suppress fungal pathogens and
tarnished plant bug populations.

Black Reflective White

Figure 2. Trimmed and topped Merengo celery bunches grown in three mulches at University of Maine’s
Highmoor Farm in Monmouth, ME in 2023.

Four plants from each plot were harvested on September 21 (99 days after transplanting).
Whole plants were weighed, and then outer petioles were removed until plants were in
marketable condition and weighed again. Last, plants were topped to 14” and weighed for a
final time. Ultimately, while plants grown on black plastic tended to be slightly smaller in size
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than those grown on reflective mulch or white on black plastic, mulch did not significantly
influence plant size (Table 1).

Table 1. Effect of mulch on Merengo celery plant weight at University of Maine’s Highmoor Farm in
Monmouth, ME in 2023.

Untrimmed | Trimmed | Topped®
Mulch | e Ib/plant ----------
Black 3.5 2.2 2.0
Reflective 4.1 2.8 2.4
White 4.3 2.9 2.4

2 Plants trimmed to 14” in length and tops discarded.

Yield Evaluations

Eighteen celery cultivars were grown in a randomized complete block design field trial with four
replicates. Plots were the same size and used the same spacing and cultural management
practices as the mulch trial, and black plastic-mulched raised beds were used in all plots to
reflect standard practice. Seedlings were transplanted June 13, 56 days after seeding.

Four plants from each plot were harvested on two dates: September 14 (93 days after
transplanting) and September 28 (107 days after transplanting). Untrimmed, trimmed, and
topped yield data were collected in the same fashion as in the mulch trial. Data were analyzed
using harvest date as a main plot factor and cultivar as a subplot factor (Table 2).

Yield varied by both harvest date and cultivar (Table 2). Plant weight was larger at the second
harvest regardless of whether plants were trimmed or topped. Untrimmed Kelvin, Goodwin,

and TZ 6200 plants were all larger than Command, while the remaining 14 cultivars produced

intermediately sized plants.

After trimming to marketable condition, Kelvin and Goodwin were significantly larger than
Balada, Command, Sabroso, Titus, and Victoria (Table 2). Of these low-weight cultivars, all but
Sabroso required trimming away about 30% or more of the plant to achieve marketable
condition. In contrast, Bachata, Goodwin, Hudson, Kelvin, Sabroso, and Stalker required a
significantly smaller proportion of trimming, typically 20% or less. Trimming plants can be time-
consuming due to the decision-making required. Planting cultivars that require only minimal
trimming can result in both larger bunches and labor savings.

Topping celery bunches is common for retail and wholesale markets. Ideally, this removes most
of the lower-density, leafy tops and primarily the bulky petioles remain. Goodwin, Kelvin, and
Stalker all produced tall, stocky plants with high nodes, and therefore the largest topped
bunches (Table 2). Balada, Command, and Victoria had the smallest topped plant weights, as
the trimmed plants were small and short to begin with. A larger portion of plants were
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removed by topping in Kelvin and Titus, tall cultivars, than Command, Frevo, and Merengo
plants, which are generally short.

Table 2. Main effects of cultivar and harvest date on yield parameters of 18 celery cultivars grown at

University of Maine’s Highmoor Farm in Monmouth, ME in 2023.

Cultivars and Untrimmed ‘ Trimmed Topped® Trimmed Topped
Harvest Dates | = ccceceeee- Ib/plant ---------- %
Cultivar
Bachata 20 ab® 1.7 bc 1.4 abcde 18.9 cd 16.3 ab
Balada 22 ab 1.5 cd 1.3 cde 28.2 abc 17.5 ab
Command 16 b 1.1 d 1.0 de 32.8 ab 6.3 c
Fandango 2.0 ab 1.6 bcd 1.3 abcde 20.5 bcd 15.4 ab
Frevo 2.2 ab 1.7 bcd 1.4 abcde 22.3 bcd 150 b
Goodwin 2.7 a 2.2 ab 1.8 a 18.0 d 19.3 ab
Hadrian 23 ab 1.7 bc 1.4 bcde 24.9 bcd 194 ab
Hudson 2.0 ab 1.6 bc 1.4 abcd 194 cd 11.0 ab
Huron 23 ab 1.7 abc 1.4 abcd 27.3 bcd 16.5 ab
Kelvin 29 a 23 a 1.8 a 13.8 d 22.1 a
Merengo 2.5 ab 1.8 abcd 1.5 abcd 30.6 abcd 14.3 bc
Rivalry 24 ab 1.9 abc 1.6 abc 22.7 bcd 15.4 ab
Sabroso 2.0 ab 1.6 cd 1.3 bcde 20.4 cd 18.1 ab
Stalker 2.4 ab 2.2 abc 1.8 ab 12.3 cd 14.9 abc
Titus 2.2 ab 1.3 cd 1.0 e 47.1 ab 23.0 a
TZ 6200 26 a 1.7 abc 1.4 abcde 33.8 ab 17.8 ab
Victoria 2.4 ab 14 od 1.1 de 44.8 a 18.6 ab
Waltz 2.2 ab 1.7 abcd 1.4 abcde 25.5 bcd 15.2 ab
Harvest Date

Sep 14 (93 DAP) 20 b 1.3 b 1.1 b 347 a 14.8 b
Sep 28 (107 DAP) 2.5 a 21 a 1.7 a 16.6 b 18.0 a

2 Plants trimmed to 14” in length and tops discarded.
® Values in a column followed by the same letter are not different (p < 0.05).

Visual Quality Evaluations

Trimmed and topped plants from both harvests were retained after collecting yield data for

quality evaluations the following day. Cultivars were visually rated for color, smoothness,

pithiness, stringiness, and bolting. All characteristics were ranked on a 1-5 scale except for

bolting, which was recorded as a proportion of plants with any seed stem elongation (Table 3).
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Table 3. Effects of cultivar and harvest date on quality ratings of 18 celery cultivars grown at University of Maine’s Highmoor Farm in Monmouth, ME in 2023.

Color® Smoothness® Stringiness®
Treatments H1-Sep14 | H2-Sep28 | H1-Sep 14 | H2 - Sep 28 Pithiness® H1-Sep 14 | H2 - Sep 28 Bolting®
Cultivar
Bachata 2.5 2.7 bcdf 2.3 bc 2.3 de 3.6 abc 28 b 3.2 cde 0.50 ab
Balada 2.48 3.1 abcd 2.9 abc 3.5 ab 3.5 abc 40 ab 28 e 0.00 a
Command 2.9 36 a 3.0 abc 3.3 abcd 4.0 abc 30 b 3.3 de 0.17 ab
Fandango 3.0 3.0 abcd 3.5 abc 3.3 abcde 4.3 abc 3.8 ab 3.8 abcde | 0.33 ab
Frevo 2.8 26 cd 38 a 3.4 abcd 43 ab 40 ab 3.2 cde 0.38 ab
Goodwin 2.8 29 cd 3.1 abc 2.5 cde 4.0 abc 44 a 3.3 de 0.50 ab
Hadrian 2.5 27 d 3.6 ab 3.3 abcd 4.2 ab 33 ab 4.1 abc 0.36 ab
Hudson 2.8 3.0 abcd 3.8 a 42 a 44 a 3.4 ab 4.0 abcd 0.20 ab
Huron 2.8 35 ab 3.7 ab 3.7 ab 44 a 43 ab 47 a 0.66 b
Kelvin 3.3 25 d 3.0 abc 3.0 bcde 3.6 abc 40 ab 45 ab 0.83 ab
Merengo 35 2.8 abcd 40 - 40 ab 4.3 abc 45 a 4.3 abcd 0.25 ab
Rivalry 2.9 28 d 38 a 3.3 abcd 3.6 abc 41 ab 3.3 de 0.00 a
Sabroso 2.5 25 d 2.4 bc 23 e 30 ¢ 3.8 ab 3.5 bcde 0.67
Stalker 2.8 3.5 abc 3.3 abc 23 e 3.8 abc 48 a 45 ab 0.67 ab
Titus 2.5 3.0 abcd 2.5 abc 4.0 abcd 3.5 abc 40 ab 4.0 abcde | 0.20 ab
TZ 6200 2.5 2.8 bcd 2.8 abc 3.5 ab 2.9 bc 3.5 ab 30 e 0.22 ab
Victoria 2.5 2.8 bcd 22 c 2.8 bcde 3.3 abc 33 ab 3.3 cde 0.00 ab
Waltz 2.8 2.8 bcd 3.8 abc 3.8 abc 4.3 abc 40 ab 3.5 bcde 0.33 ab
Harvest Date"
Harvest 1 - Sep 14 - - 4.4 a - 0.20
Harvest 2 - Sep 28 - - 35 b - 0.41
p-values
Harvest Date 0.238 0.823 0.031 0.079 0.165
Cultivar <0.001 <0.001 <0.001 <0.001 <0.001
HDx C 0.003 0.017 0.066 <0.001 0.059

3 Color ranked on 1-5 scale; 1 = blanched, 5 = dark green; ® Smoothness ranked on 1-5 scale; 1 = heavily ribbed 5 = barely detectable ribbing;  Pithiness ranked
on 1-5 scale; 1 = hollow interior, 5 = no pithiness; ¢ Stringiness ranked on 1-5 scale; 1 = many strings and no clean snap, 5 = no strings and clean snap; € Bolting is
ranked as the proportion of four plants with any seed stem elongation; f Values in a column that are followed by the same letter are not different (p < 0.05); &
Bold values indicate cultivars that differ significantly between harvests for a given quality (p < 0.05); " Shown only when interaction effect is not significant (p <
0.05).
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Celery color was ranked with 1 being a blanched appearance, and 5 being a medium-dark
green. All 18 cultivars evaluated fell between 2.5 and 3.6 over both harvest dates (Table 3). An
apple green to bright green color is currently favored by most consumers, which this range
reflects. Cultivar color differed only in the second harvest, where Command and Huron were a
darker green than Frevo, Goodwin, Hadrian, Kelvin, Rivalry, and Sabroso. Balada, Command,
and Huron were darker green at the second harvest than the first, while the opposite was true
for Kelvin.

Petiole smoothness was ranked with 1 being heavily ribbed and 5 having barely detectable
ribbing. Victoria was the most heavily ribbed cultivar at the first harvest, significantly more so
than Frevo, Hadrian, Hudson, and Huron (Table 3). By the second harvest, Balada, Hudson,
Huron, Merengo, and TZ 6200 were smoother than Bachata, Goodwin, Sabroso, and Stalker.
Ribbing increased between the harvests in Goodwin and Stalker, but decreased in Balada and
Titus.

Petiole pithiness was ranked with 1 being hollow, 3 having some pithiness but no breakdown,
and 5 having no pithiness. We consider a pithiness rating of 3 to be the minimum marketable
standard. Pithiness increases as plants mature, and was more severe in the second harvest as
expected (Table 3). All cultivars averaged a rating of at least 3, but Sabroso and TZ 6200 were
pithier than Hudson and Huron.

Stringiness was ranked by snapping petioles in half widthwise, with 1 denoting many strings
without a clean snap, and 5 snapping cleanly with no trailing strings. Like pithiness, this is
generally expected to increase as plants grow past their prime in the field. Stringiness did
increase between harvests in Frevo, Goodwin, and Rivalry, but actually decreased in Hadrian
and Hudson (Table 3). In the first harvest, Goodwin, Merengo, and Stalker were less stringy
than Bachata and Command. In the second harvest, Huron, Kelvin and Stalker were less stringy
than Bachata, Balada, Command, Frevo, Goodwin, Rivalry, TZ 6200, and Victoria. Overall,
stringiness ranged from 2.3 to 3.9 across all cultivars and none was significantly different from
one another.

Bolting in celery occurs with low temperature exposure. When plants are only beginning to
bolt, they may remain marketable but will likely need more trimming as petioles crack at the
base from seed stem growth. As the seed stem grows, however, bunches may become
unmarketable. This can often be allayed by simply harvesting earlier. Bolting was not
consistently impacted in this trial year by harvest date (Table 3). However, no Rivalry or Balada
plants bolted compared to two-thirds of bolted Huron and Sabroso plants. The remainder of
the cultivars evaluated were intermediate or variable.
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Storage Trial

A subset of plants from each plot and harvest was set aside from the cultivar trial to evaluate
storage life. Plants were individually weighed, packed into waxed boxes, and placed ina 34 °F
cooler. Attwo and four weeks after harvest, plants were weighed to measure bunch weight
decrease due to water loss. Then, petioles that had visibly deteriorated in quality were
removed until the bunch was again considered marketable, and the plants were re-weighed to
measure bunch weight decrease due to quality loss.

Table 4. Effects of cultivar and harvest date on mass loss of 18 celery cultivars grown at University of
Maine’s Highmoor Farm in Monmouth, ME in 2023 after four weeks in storage.

Treatments Water Loss (%) Quality Loss (%) Total Loss (%)
H1-Sep14 | H2-Sep 28 | H1-Sep 14 | H2—Sep 28 | H1—Sep 14 | H2 —Sep 28
Cultivars
Bachata 7.2 24.1 ab® 17.7 30.4 24.9 54.5
Balada 10.8 27.2 ab 12.9 37.4 23.7 64.6
Command 10.3 215 ab 36.0 38.8 46.4 60.3
Fandango 8.0 11.7 a 10.3 38.8 18.4 50.5
Frevo 8.2 25.0 ab 15.7 35.6 24.0 60.6
Goodwin 14.6 23.0 ab 9.0 324 23.7 55.5
Hadrian 8.2 31.6 ab 15.2 29.4 23.5 61.0
Hudson 7.8 30.0 ab 25.7 35.3 335 65.3
Huron 3.8 387 b 26.0 26.1 29.8 64.7
Kelvin 6.6 18.5 ab 454 34.1 52.0 52.6
Merengo 8.2 17.0 ab 5.3 29.0 13.5 46.0
Rivalry 8.5 149 a 17.4 41.5 25.9 56.3
Sabroso 7.1 19.6 ab 7.0 37.6 14.1 57.2
Stalker 3.3 16.0 ab 8.3 30.2 11.6 46.2
Titus 14.1 20.8 ab 33.6 35.9 47.7 56.7
TZ 6200 73 379 b 7.2 28.6 14.5 66.5
Victoria 7.1 343 ab 21.7 22.0 28.8 56.3
Waltz 9.8 24.0 ab 48.7 28.2 58.5 52.2
Harvest Date
Harvest 1 - Sep 14 8.4 202 b 28.6 b
Harvest 2 - Sep 28 24.2 32.8 a 57.1 a
p-values
Harvest Date <0.001 <0.001 <0.001
Cultivar 0.123 0.408 0.370
HD x C 0.029 0.402 0.381

2 Bold values indicate a significant difference between harvests (p < 0.05).

® Values in a column that are followed by the same letter are not different (p < 0.05).
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Plants continue to respire after harvest, which leads to water loss. For ten of the 18 cultivars
evaluated, bunches from the first harvest lost less water weight after four weeks of cold
storage than those harvested two weeks later. Cultivar had a significant effect on proportion of
water loss from second harvest bunches, where Huron and TZ 6200 lost upward of 35% of their
original weight due to water loss alone, significantly more than Fandango and Rivalry, which
lost less than 15% of their original weight (Table 4).

Quality decline, due to petiole yellowing as well as some soft rot, generally contributed to a
greater share of bunch weight reduction in storage than water loss. Bunch weight loss due to
quality was nearly 1.5x greater for plants harvested second than those harvested two weeks
earlier. In total, after four weeks in storage, plants from the first harvest had reduced in size by
29%, significantly less than plants from the second harvest which were 57% smaller than when
they had been put in storage.
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Cultivars

Bachata

- Underdeveloped appearance,
especially compared to previous
years’ research

- Fairly ribby

- Sweet, mild flavor

- Somewhat stringy, pithy outer
petioles but not tough; may have
been overmature

- Short petioles, particularly height to
node

- Variable petiole stockiness

- Apple green color

- Smooth, fairly long petioles

- Good, mild flavor with slight
astringency

- Good texture
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Command

- Short, leafy, sprawly plants

- Thin petioles give bunches undefiled
look; banding does not reliably
enhance appearance

- Variable petiole smoothness

- Mild, slightly off flavor

- Stringy but not pithy

- Bunches are short and leafy

- Good length and width to petioles

- Petioles have good snap but strings
make texture chewy

- Bitter, almost minty flavor
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Frevo

Somewhat open, vase-like shape
Excellent appearance, especially
when banded

Chunky petioles regardless of overall
size/development

Tight, rounded bases

Excellent flavor and texture

Hefty, relatively uniform bunches
Banding tidies appearance

Chunky, moderately ribbed petioles
Slightly oversized bases maintain tight
spoons

Nice snappy texture but extremely
variable flavor

May have been overmature
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Hadrian

Hudson

Hefty plant

Nice apple green color

Chunky, tall petioles

Good height to node and generally
short spoons

Very good snap and good flavor

Very smooth, chunky petioles
Tall spoons, especially toward the
center of the bunch, with more
pronounced ribbing

Very tall spoons

Excellent snap
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Huron

Bright green, attractive bunches
Fairly compact shape with chunky
petioles

Excellent texture; good snap, no
strings or pithiness

Very good, moderately sweet, flavor

Attractive, tall, straight bunches that
splay slightly and benefit from
banding

Ribby petioles with high nodes and
medium-height, pyramidal spoons
Crisp texture

Classic, assertive celery flavor
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Merengo

Very full bunches

Large, smooth, chunky petioles
Short stature with low nodes and tall
spoons

Mild sweet flavor and good bite

Nice full, straight bunches barely need
banding

Variable node height and color are
dependent on trimming level
Excellent petiole interior

Strongly sweet flavor with mild
astringency
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Sabroso

Bunches are attractive when large,
but bases are disproportionately large
when undersized

Heavily ribbed petioles with tall
spoons balanced by high nodes
Banding does not fully mediate vase-
like splaying

Poor eating quality with faint flavor
and chewy texture

Nice, full bunches with moderately
ribbed petioles and tight spoons
Intensely sweet, minty flavor with
some saltiness

Somewhat tough texture
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Titus

Extreme suckering requires heavy
trimming and leads to variable
appearance of development

Very tall, straight petioles with high
nodes (some > 14”)

Likely overmature — flappy spoons
and bulged bases

Strong bitter and salty flavor
Tough and stringy texture

Straight, attractive stalks on oddly
unattractive bunches

Likely overdeveloped and therefore
splayed

Stringy, pithy petioles make for tough
texture

Overly minty flavor and aroma
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Victoria

Waltz

Split spoons necessitated heavy
trimming and therefore small
bunches with undeveloped look
Bulged, almost twisted bases with
indistinct spoons

Generally chunky petioles

Poor, overly minty flavor

Heavily trimmed but still attractive,
especially banded

Good petiole quality: thick, fairly
smooth, and low, distinct, tight
spoons

Good snap but stringy

Intense celery flavor
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