Fruit and Vegetable Crops

Determining size profiles of
Saskatchewan grown cantaloupe for a
retail market
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Funding

Funding for this project provided by the Agriculture Demonstration of Practices and Technologies
(ADOPT) program and the Saskatchewan Vegetable Growers Association (SVGA).

Organizations

e Irrigation Crop Diversification Center, (ICDC)
e  Ministry of Agriculture, (MoA)

Principle Investigators
e (Cara Drury

Objectives
e To demonstrate the potential of growing cantaloupe for Saskatchewan’s fresh retail market.
e Create a size profile for Saskatchewan retailers to categorize locally grown cantaloupe.

e Determining shelf-life of vine ripened cantaloupe.

Research Plan

This project started in March 2023, with the sourcing of planting material. Eight varieties of cantaloupe
seeds were purchased from Rupp Seeds. The varieties are Accolade, Athena, Avatar, Cleopatra, Goddess,
Sugar Rush and Tirreno.

Planting of transplants in the greenhouse took place on May 2. Each variety had 50 seeds planted (one
per 2” pot) figure 1. Emergence of plants started on May 6, and by May 18 over 90% emergence had
taken place and plants were at the second true leaf stage (figure 2).

Figure 1. Cantaloupe Figure 2. Cantaloupe transplants on May 18, at two true leaf
planting. stage.

On May 18, it was noticed that a mechanical issue with the fertilizer injector had occurred in the
greenhouse and the transplants were not receiving adequate nutrition. The transplant’s cotyledons
were yellowing, and growth had slowed. Fertilizer (20-20-20 at roughly a 1tsp/8L) was then dissolved
into water and the transplants were hand watered for the remainder of the time they spent in the
greenhouse.
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The soil test for the plot location came back as 116 Ib/ac N, 60 Ib/ac P, and 358 Ib/ac K. The
recommended rates for cantaloupe are 57 Ib/ac N, 130 Ib/ac P and 150 Ib/ac K. Based on the soil tests,
MAP (11-52-0) was used to top the P values to the recommended rate. Fertilizer was spread by hand,
then incorporated when tilled just prior to planting.

Transplanting outdoors took place on June 2, plants were at the 3-4 true leaf stage (figure 3). Due to the
stress caused by a lack of fertilizer in the greenhouse some plants had started flowering at the time of
transplanting (figure 4).

Figure 4. Cantaloupe Figure 3. Cantaloupe
flowering at transplanting. transplanted into field.

The trial was setup with 8 varieties x 10 plants per variety x 3 replications. Figure 5 is a plot map of the
trial, figure 6 shows the plots once planted. The row spacing is 200 cm with an in row spacing of 50 cm.
All cantaloupes were planted into black plastic mulch, as this is a standard industry practice. The mulch
helps with moisture retention, keeping roots warm and food safety.

Accolade Cleo Hale
Goddess Accolade Athena
Athena Sugar Rush Accolade
Sugar Rush Tirreno Cleo
Avatar Goddess Avatar
Cleo Avatar Goddess
Tirreno Hale Sugar Rush
Hale Athena Tirreno

North

Figure 5. Cantaloupe plot map.
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Figure 6. Transplanted cantaloupe.

Irrigation of the plots utilized drip tape and automatic timers. The goal is to manage the soil moisture
under the plastic mulch to be between 75% and 100% available moisture. A cantaloupe crop typically
uses 200-250 mm of total moisture over the growing season. Throughout the season periodic line breaks
did occur and would result in stints of over watering, followed by drying out. Even with these difficulties
the crop never did show signs of stress from either over or underwatering.

Weed management for this crop was largely handled using the black plastic mulch, it greatly reduced
weed pressure around the plants. The between row area did require maintenance and was completed
by hand weeding.

Plants were developing vines and showed initial signs of fruit set by June 21 (Figure 7 and 8).

Figure 7 and 8 (left to right). Vine development and initial fruit set on cantaloupe crop by June 21, 2023.

Fruit development continued through the summer, with harvest starting on July 27. Harvest of fruit took
place as it ripened on the vine, therefore varieties were harvested at different times. The plants were
checked twice a week for ripe fruit.

Once fruit was harvested it was counted, measured around circumference, and weighed. One fruit from
each variety harvested also had its Brix measured for each harvest date. Brix was measured using a
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digital hand-held Pocket Refractometer, using standard methods and calibration with distilled water.
Brix is a measure of the dissolved solids in a liquid and is commonly used to measure dissolved

sugar content of an aqueous solution. One Brix is 1 gram of sucrose in 100 grams of solution and
represents the strength of the solution as percentage by mass.

For the storage component of the trial, up to two fruit of each variety harvested were labelled and
stored a 4°C for 14 — 18 days, then cut open and assessed.

Results

Harvest lasted ten weeks, from July 27 till September 25. Figure 9 displays the total number of fruit
harvested per variety for the growing season and table 1 shows number of fruits harvested per variety
for each week.

Number of Cantaloupe Harvested Over the 2023
Growing Season per Variety

’ I

Goddess Sugar Rush Cleopatra Athena  Accolade  Avatar Tirreno Hales

Mumber of Cantaloupe Harvestad

Cantaloupe Varieties

Figure 9. The total number of Figure 9.
The total number of cantaloupe harvested per variety for the 2024 growing season.

i Wizek
variety 25l 31-ul T-tug 14-8ug 21-Aug ZB-fug  4-5ep  1l-Sep 1E-52p 25-5ep
Goddess 2 22 11 13 & 7 3 1 1 1
Sugar Rush 20 -] 15 13 0 7 4 11 20
Clzopatra 10 30 18 18 5 1 2 4
Athena 20 8 4 14 2 1 10 B
mccolade 14 -] 14 27 13 2 7 B
Anvatar 4 3 1 7 9 - E 2
Tireno 11 11 1 15 3 2 7 3
Halzz 11 11 30 17

Table 1. Number of cantaloupes harvested each week per variety.

For each variety of cantaloupe, the weight was recorded then averaged. The average weight with the
lowest and highest weight recorded provides an expected weight profile for each variety (figure 10). The
same process was completed with the circumference data of each cantaloupe to provide a diameter size
profile (figure 11).

Sugar content, measured by Brix meter was found to vary slightly per fruit. An average of sugar content
is displayed in table 2. As a scale to compare values the company Brix provides expected values for
common fruits and vegetables. Cantaloupe is listed as: 8 — Poor, 12 — Average, 14 — Good, 16 —
Excellent.

Table 2. Average Brix value per variety of cantaloupe.
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Variety Average Brix | Variety Average Brix
Goddess 143 Aceolade 15.3
Sugar Rush 16.8 Avatar 15.4
Cleopatra 145 Tirreno 15.3

Athena 156 Hales 13.0
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Figure 10. The weight distribution of each cantaloupe variety.
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Figure 11. The size distribution of each cantaloupe variety base on circumference.

The storage trial portion of this project did not work well. There were too few fruit ripe at a time to have
a good and consistent comparison of shelf life. Even during the last three weeks of harvest, when every
variety was producing fruit, some varieties only produced one to two fruit in a week. This was not
enough to complete an assessment of the fruit quality over time because the assessments need to be
destructive to determine the internal fruit texture. It was found that the internal taste and texture of the
fruit would often degrade before the outer appearance would degrade. Therefore, it would have
required enough fruit of each variety, ready at the same date, to have one or more fruit destructively
assessed each day from harvest until the fruit was found to be unmarketable. Another assessment
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option would be to use non-destructive Near Infrared (NIR) Spectroscopy to assess fruit quality over
time.

This project was featured during the Irrigation Field Day, Horticulture Tour on July 13, 2023, attended by
approximately 60 attendees in Outlook, SK. The project was shared by social media, on the ICDC
(Irrigation Crop Diversification Corporation) Twitter account and a YouTube video
(https://www.youtube.com/watch?v=y5UW1FbeBvk ) and will be written up in the 2023 ICDC Research
and Development Report, available online and in print.

Conclusion

Commercially grown cantaloupe is often sold into the retail market by count. When looking at yield
based on count it was found that Sugar Rush produced the most fruit, followed by Accolade, Athena and
Cleopatra. Avatar was found to produce the fewest fruits.

Producing fruit early and throughout the entire season is very important for marketing. Because of this,
growers will often grow several varieties to ensure that production is not limited in certain parts of the
season. The earliest ready fruits were Goddess, then Sugar Rush. Cleopatra, Athena, Accolade, Avatar
and Tirreno started producing fruits at the same time, with Hales producing fruit very late in the season.
Sugar Rush did produce well throughout the season, while Goddess, Cleopatra and Tirreno’s production
tapered off.

Sugar Rush was found to have the highest average Brix of all varieties and was the only variety to land in
the “Excellent” range for cantaloupe. Goddess, Cleopatra, Athena, Accolade, Avatar and Tirreno all had
“Good” Brix values and Hales was “Average”.

Brix alone should not be the only parameter considered when considering fruit quality. This project did
not include a formal taste panel, or record data on these findings, but unofficial taste tests did occur.
Determining fruit quality was greatly affected by fruit texture, flavour, sweetness and appearance. As
the Brix levels indicate, Sugar Rush was the sweetest variety and it had a firm fruit, with good texture,
but it did not have a strong melon flavour and its appearance was not consistently appealling. Some of
the Sugar Rush fruit had an uneven appearance in color and netting. Tirreno was not the sweetest, but
it had a great texture, strong melon flavour and was consistently a very appealing looking fruit. Goddess
and Cleopatra were noted for having inconsistent looking fruit, somewhat bland flavour and a softer
texture. Avatar fruit was visually appealing, but the fruit was bland. Athena and Accolade produced
middle of the road fruit, okay flavour, texture and appearance.

The size profile of the fruit looked at both weight and circumference. By looking at figures 10 and 11 the
varieties with the most consistent weights (Sugar Rush and Hales) also have the smallest average
weights, while Avatar has the heaviest average weight and the most variability. The cantaloupe variety
with the most variability in circumference is Athena, closely followed by Cleopatra, Accolade and Sugar
Rush. The most consistent variety for circumference was Tirreno.

There were too few fruit ripe at a time to have a good and consistent comparison of shelf life; therefore,
there are no formal conclusions to report. Anecdotally it can be said that seven to ten days of shelf life
with storage at 4°C can be expected for most varieties. Shelf life from 10 — 14 days is more challenging,
as the fruit may visually seem marketable, but the flavour and texture may be off. It is also worth noting
that once the flavour has gone off, it is very drastic.
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