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Introduction

Genesis Crop Systems Inc. (GCS) was engaged to implement two small replicated trials measuring the
effects of modifying physiological age of seed tubers by winter warming or extended spring cooling
storage temperatures on the yield, quality and overall crop value of several PEI processing potato
varieties.

Results of prior research, conducted both locally and internationally, suggest that some potato varieties
show positive response to a “winter warming” period during their dormant phase whereby tubers are
placed in a warmer storage environment for a period of time. This winter warming treatment adds
physiological age to the tubers and may result in quicker plant emergence, changes in tuber number
and improvements in crop yield and value for certain potato varieties. Treated tubers are then returned
to normal storage conditions for the remainder of the storage period.

Alternatively, initial trial work conducted in 2018 suggested that seed kept under refrigerated
conditions up to near the time of planting produced crops with higher economic value than seed which
had been maintained in a non-refrigerated storage environment for 4-5 weeks prior to planting in the
Russet Burbank variety. Seed maintained in the cooler storage conditions for an extended period of time
would be “physiologically younger” than seed stored under more variable temperature conditions.

Materials and Methods:

Fifty pound (50 Ib) samples of several commercial French fry potato varieties were collected in early
November 2019. These included Alverstone Russet (AR), Clearwater Russet (CR), Dakota Russet (DR),
Mountain Gem (MG), Payette Russet (PR), Prospect (PRO), Russet Burbank (RB) and Shepody (SH).

One half of the AR and RB samples were placed in a refrigerated compartment at Cavendish Farms (CF
refrigerated) research facility and held at approx. 4°C for the entire storage season. The remaining AR
and RB tubers were placed in a commercial ventilated seed storage at MacLennan Properties (MP) in
West Cape. The target storage temperature was 4°C (MP conventional). In early January, one half of
each of the CR, DR, MG, PR, PRO and SH samples were removed from the seed storage and placed in a
temporary storage where the temperature was set at 15°C (MP winter warmed). Samples remained
there for eleven days and were then returned to the seed storage. The seed was exposed to 145 degree-
days of additional temperature. An Elitech Data Logger temperature recorder was placed in close



proximity to each group of seed at the MP complex to record and identify potential differences in
temperature accumulation during the winter warming treatment exposure.

The MP seed was moved to the seed cutting facility in early May. All MP samples were hand cut May 6
into 2.5-3 oz seed pieces and allowed to suberize in the cut seed storage for several days. The
refrigerated samples were removed from CF facility on May 19 and placed with all other samples. The
CF samples were hand cut similar to above on the day of respective plot planting. There were 223
degree-days more accumulated by the seed stored at MacLennan Properties prior to planting than the
seed stored at the Cavendish Farms facility.

Plots were planted in randomized complete block design experiments in designated areas adjacent to
commercial potato fields at MacLennan Properties (MP), Springfield West and Paul & Chris MacAulay
Farms, Southampton on May 21 and 23, respectively. Plot size was 1 row x 15 feet with three replications
per treatment at the MP site and four replications per treatment at the MacAulay site. Note that Shepody
was not planted at the MacAulay site. In row spacing was 12 inches for AR, DR, MG, PR, PRO, and SH and
15 inches for CR and RB. All crop inputs and management (fertilizer, crop protectants, etc.) were similar
to the host growers’ grower standard practice for that particular field (MP - Clearwater Russet; MacAulay
- Ranger Russet) and would be representative of best management practices used for those varieties
by the majority of Island producers. Trial locations were randomly assigned as Sites A & B for subsequent
discussion purposes.

Plots were harvested with a small plot harvester on October 2 and 12 at MacAulay and MP sites,
respectively. Tuber samples were placed in temporary storage at Cavendish Farms and subsequently
evaluated at Cavendish Farms Central Grading Nov 1-2. All samples were subjected to a grading
procedure similar to the one used to identify grade and quality parameters used to assign value to
Cavendish contract growers. Data from the grading exercise was incorporated into an Excel spreadsheet
allowing for calculation of the economic value of each plot on a crop value ($/acre) basis. Statistics were
run with t-tests to a 90% confidence interval. Equal variance was assumed for each set of data.

Results:

Growing conditions varied across PEIl in 2020. The majority of growers finished planting relatively early.
Rainfall was quite sporadic with several regions receiving little rain between June 1 and August 31.
Although the two sites used in this study had several drought periods, both received more rain than the
central part of PEI. Overall, yields were significantly reduced and did not meet expectations at either
site. Late September frost may have reduced yield potential in some varieties.

As noted previously, there was a 145 degree-day difference between the winter-warmed and
conventionally stored seed. There was a 223 degree-day difference between the conventionally stored
seed and the seed stored at 4°C at Cavendish Farms.

Parameters reported include total yield (TY), pay weight yield (tubers greater than 1.875 inches in
diameter), percentage of small tubers less than 1.875 inches in diameter, percentages of tubers greater
than 10 ounces, tuber specific gravity and overall crop value in $/acre. All data is provided in the
attached Appendix (Appendix A). Yield values were calculated using a 1 1b/15 ft = 9.6 cwt/acre formula.
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Note that the values presented in this report would be higher than those observed by the grower at
harvest time, but are reflective of the potential yield and any potential difference in crop performance
due to the treatment effects.

Thirty-six samples from the site B disappeared between arrival at temporary storage and delivery to
central grading. All data is presented in the Appendix (Appendix B). Overall, the results varied within
variety and by site. Total yield measured across all treatments was 311 and 254 cwt/acre at sites A & B,
respectively (Figures 2,3). Note that there was only complete data for CR and DR at site B.

The varieties and treatments showing the greatest yield responses at site A included a total yield
increase in MG of 47 cwt/acre when winter warmed and 33 cwt/acre increase in RB from the refrigerated
treatment. Total yield treatment effects were minimal at site B.
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Figure 1: Total yield (cwt/acre) at Site A in 2020 of AIMS seed physiological age trial. Note: DR= Dakota Russet,
CR= Clearwater Russet, PRO= Prospect, MG= Mountain Gem, AR= Alverstone Russet, RB= Russet Burbank,
WW= Winter Warmed, C= Control, Ref= Refrigerated.
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Figure 2: Total yield (cwt/acre) at Site B of 2020 AIMS seed physiological age trial. Note: DR= Dakota Russet, CR=
Clearwater Russet, WW= Winter Warmed, C= Control, Ref= Refrigerated.

The winter warming treatment resulted in slight decreases for total yield in the CR and DR varieties. AR
total yield values showed a moderate decrease in yield from the refrigerated treatment.

Marketable values were similar to total yield values for the most part (Figure 3) with the winter warming
treatment producing improved marketable yield values in MG and the refrigerated treatment
producing improved marketable yield values in RB, and reduced marketable yield values in AR at site A.
Changes in site B marketable yields were similar to the total yield values.
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Figure 3: Marketable yield (cwt/acre) at Site A of 2020 AIMS seed physiological age trial. Note: DR= Dakota
Russet, CR= Clearwater Russet, PRO= Prospect, MG= Mountain Gem, AR= Alverstone Russet, RB= Russet Burbank,
WW= Winter Warmed, C=Control, Ref=Refrigerated.

Percent of small tubers ranged from 2 to 23% at Site A (Figure 4) and from 4 to 32% at Site B. The CR
had the highest percent small tubers at both sites. DR and PRO had the lowest percentage of smalls.
The remaining varieties all had an intermediate amount of small tubers. With the exception of CR at
Site B, there were no major effects of treatment on percentage of smalls in the plots.
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Figure 4: Percent of tubers < 1 7/8: diameter at Site A of 2020 AIMS seed physiological age trial. Note: DR=
Dakota Russet, CR= Clearwater Russet, PRO= Prospect, MG= Mountain Gem, AR= Alverstone Russet, RB= Russet
Burbank, WW= Winter Warmed, C= Control, Ref= Refrigerated.

Percent of tubers greater than 10 oz in weight ranged from 2 to 30% at Site A (Figure 5) and 0 to 23%
at Site B. The PRO, DR and PR had the highest percentage of large tubers; CR and MG the lowest.
Similar to the percent smalls discussed above, storage treatments did not appear to have a large
impact on overall large tuber development.
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Figure 5: Percent of tubers > 100z at Site A of 2020 AIMS seed physiological age trial. Note: DR= Dakota Russet,
CR= Clearwater Russet, PRO= Prospect, MG= Mountain Gem, AR= Alverstone Russets, RB= Russet Burbank, WW=
Winter Warmed, C=Control, Ref=Refrigerated.



Tuber specific gravity values (not presented) varied slightly with CR and DR having the higher values in
the low to mid 1.090s. PRO tubers had the lowest gravity values in the low 1.080 range. Storage
treatment did not appear to have great influence on tuber specific gravity values. Overall crop value
data is presented for Site A (Figure 6).
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Figure 6: Crop value ($/acre) at Site A of 2020 AIMS seed physiological age trial. Note: DR= Dakota Russet, CR=
Clearwater Russet, PRO=Prospect, MG= Mountain Gem, AR= Alverstone Russet, RB= Russet Burbank, WW=
Winter Warmed, C= Control, Ref=Refrigerated.

At Site A, significant differences were detected for the Dakota Russet variety, with the specific gravity
significantly higher in the conventional/control treatment compared to winter —-warmed. However, in
the Mountain Gems, the winter-warmed treatment resulted in significantly higher total yields than the
conventional/control treatment. The Alverstone Russet variety showed the most statistical differences
between treatments, with significantly higher total yields, %> 10 oz size, marketable yields and crop
value ($/Acre) from the conventional/control treatment compared to refrigerated storage.

At Site B, the percentage (%) of potatoes less than 1 7/8 inch diameter were significantly higher in the
winter warmed treatment for the Clearwater variety compared to conventional/control. Additionally,
the conventional Clearwater treatment had a significantly higher percentage (%) of potatoes over 10 oz
size.



Table 1: Observed results at Site A

Total

. % % 10 | Specific | Marketable Yield Value

Treatment Yield Smalls oz Gravit (cwt/ac) ($/acre)

(cwt/ac) y
Dakota WW 269.0 4.2 29.9 1.092b 244.0 3214
Dakota Control 2945 4.6 28.3 1.095a 268.0 3502
Difference -25.5 -0.4 +1.6 -0.003 -24.0 -288
Clearwater WW 245.3 234 1.8 1.094 199.3 2448
Clearwater Control 261.5 19.8 3.0 1.094 222.0 2771
Difference -16.2 +3.6 -1.2 0 -22.7 -323
Prospect WW 289.5 1.9 37.1 1.082 268.5 3356
Prospect Control 296.0 2.8 36.1 1.082 281.0 3459
Difference -6.5 -0.9 -1.0 0 -12.5 -103
Mountain Gem WW 359.3b 10.7 2.8 1.089 337.3 4138
Mountain Gem Control 311.5a 9.2 5.0 1.091 297.0 3669
Difference +47.8 +1.5 -2.2 -0.002 +40.3 +469
Payette WW 326.8 5.5 22.5 1.092 318.3 4126
Payette Control 319.8 3.3 26.3 1.091 311.8 4063
Difference +7.0 +2.2 -3.8 +0.001 +6.5 +63

Russet Burbank Cold 330.0 9.8 9.3 1.084 312.8 3775
Russet Burbank Control 297.0 9.3 13.6 1.086 280.3 3514
Difference +33.0 +0.5 -4.3 -0.002 +32.5 +261

Alverstone Cold 356.3b 10.2 140b 1.089 330.5b 4212b

Alverstone Control 401.8a 7.0 16.2a 1.089 382.8a 4857 a
Difference -45.5 +3.2 -2.2 0 -52.3 -645

Note: WW= Winter Warmed, Cold= Refrigerated.




Table 2: Observed results at Site B

Treatment Total Yield % % 10 0z Speci.fic Ma:{l:::ble Value
(cwt/ac) Smalls Gravity (cwt/ac) ($/acre)

Dakota WW 326.0 40 225 1.089 299.7 3850
Dakota Control 312.7 4.5 18.7 1.086 302.7 3764
Difference +13.3 -0.5 +3.8 +0.003 +3.0 288
Clearwater WW 2553 31.9b 0.0b 1.084 185.7 2195
Clearwater Control 260.0 22.3a 23a 1.086 2133 2656
Difference -4,7 +9.6 -2.3 -0.002 -27.6 -461

Note: WW= Winter Warmed.

Conclusions:

The 2020 growing season experienced a number of drought-induced stress events that reduced potato
yields in many areas including the two sites involved in this trial. For the most part, total and marketable
yields were less than 75% of values that commercial growers would anticipate. Although it appeared
that some treatments may have provided a slight advantage to the days to emergence and subsequent
full row closure, which was visual observation on DR, CR and PR and not scientifically measured so it is
not discussed above). These slight differences did not result in noticeable improvements in plant
productivity.

There was a moderate yield response to winter warming in the Mountain Gem variety and extended
refrigeration of Russet Burbank produced results similar to last year. The recently introduced Alverstone
Russet and Clearwater Russet varieties produced results that were perhaps the opposite of what was
expected prior to planting. Future research will help identify the most productive strategy for managing
seed age in these and other new candidate varieties. It is recommended that this research be continued
in a similar experimental design in 2021.

Industry will benefit as more information comes available regarding seed management on these and
other varieties that promote a combination of early plant emergence, high in season vigor and overall
capacity to achieve high yields and acceptable chemical maturity under PEI's limited growing season.
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