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Results Summary from 2014 Field Season

To determine the suitability of various sweet potato cultivars to Maritime Climate, 15 new lines
from Vineland Research and Innovation Centre (VRIC), Vineland, Ontario were grown on raised hills
covered with black plastic mulch. Yield measurements showed that V12-417, V12-445, V12-456 and
V12-192 produced higher yields compared to commercially grown Hernandez and Covington cultivars.

When the depth of planting the sweet potato slips is evaluated for yield potential at two different
locations (Woodville and Lakeville), planting the slips at 1,2 or 3 node from a combination of mixed node
and three nodes slips showed there are no significant differences in the yield in the Lakeville site.
However in the Woodville site, shallow planted (1 node deep) three and mixed node slips produced
higher yields than deeply planted slips.

Results from 2015 Field Season

Multiple trials, listed below, were conducted as part of this work in sweet potato fields belonging to
Charles Keddy Farms Ltd in Lakeville, NS:

1) Testing the suitability of third generation (G3) sweet potato slips ready to be released
from Vineland Research Institute, Vineland, Ontario on raised beds with black plastic

2) Evaluating the yield of third generation (G3) sweet potato slips from Vineland Research
Institute, Vineland, Ontario on raised beds without black plastic

3) Testing the suitability of second generation (G2) sweet potato slips under development at

Vineland Research Institute, Vineland, Ontario on raised beds using black plastic
4) Evaluating the effect of slip planting depth on yield of sweet potato
5) Examining the effect of foliar applications of KMax Extra (NutriAg, 0-0-24) and
BoronMax (NutriAg, 8.1% boron) on sweet potato yield and skin toughness




1. Testing the suitability of third generation (G3) sweet potato slips ready to be released
from Vineland Research Institute, Vineland, Ontario on raised beds with black plastic

1.1. Materials and Methods

Three of the 15 cultivars tested in 2014 field season were advanced to be trialed in the 2015 season
based on skin colour and yield potential. The three cultivars were V12-421, V12-445 and V12-417. These
cultivars, along with the commercially grown Covington as a control, were planted in double staggered
rows on raised beds measuring 30 cm high and 76 cm wide. Spacing between the plants and between the
rows was 30 cm. Distance from hill centre to hill centre was 1.34 m. The trial was established as a
randomised complete block design with four treatments (cultivars) each with four replications. Sweet
potato slips of cultivars V12-421, V12-445 and V12-417 were obtained from VRIC and were planted on
29-May-2015. Covington slips were obtained from Charles Keddy Farms Ltd and were planted on 3-
June-2015. Each plot consisted of 80 slips and was 24 m long. All the beds were covered with 0.9 mm
black plastic mulch prior to planting.

Prior to bed preparation, 600 Ib/ac of complex
fertilizer 5-10-35-0.2B-2Mg-5.8S was broadcasted in
the field on 25-May-2015. To manage fertility, all
plots were fertigated with 100 Ib/ac technical grade
urea in two split applications on 25-June and 16-July
2015. During the course of the growing season, plots
were irrigated as needed through drip irrigation.
Minimal hand weeding was performed as needed.
Incidence of insect and disease pests was minor and
hence no pest management measures were

undertaken.
1.2. Data Collection and Analysis

At the end of growing season tubers were
harvested on 14-October-2015, by digging 5
consecutive plants per plot and parameters such as Figure 1. Planting sweet potato slips, ay 29, 2015.
individual tuber weight, length and size class were
recorded. Tubers were classified based on diameter into three classes: Size 2 or “baggers” (2.5 — 3”

diameter), Size 3 (3” — 3.5” diameter), which are the target marketing size, and Size 4 classified as
“jumbo” (>3.5” diameter) at which the price premiums are reduced. Tubers less than 2.5 were discarded
without weighing. The weight of tubers from the remaining classes were totaled and extrapolated to
obtain yield/ha based on harvest area. Data on brix content of the tubers and survival of the plants from
each plot was also analysed. Data analysis was done in Minitab 17 using General Linear Model option
and the means were separated using Tukey’s test.

1.3. Results

There was a light frost two days after planting slips obtained from VRIC, and as a result, survivability
was dramatically reduced in some cultivars (Table 1, Figure 3). Consequently, spacing between the plants
was variable, and any surviving plants had more room to grow and an excess supply of nutrients and
water which helped in the development of more jumbo sized potatoes. A correlation plot (Figure 3) of




yield and percent survival showed that yield was inversely correlated (R*=0. 8351) with plant survival
(and thereby plant population). The fact that V12-417 had such poor survivability suggests that it is not
suitable to the Nova Scotian climate. Late spring frosts are not uncommon in Nova Scotia, and local
farmers are particularly interested in frost-tolerant varieties.

The yield of size 3 and size 4 tubers produced by V12-417 was higher than the other varieties trialled;
however this was directly related to the reduced population of V12-417. Covington yielded the lowest of
size 3 and size 4, and total yield compared to the new cultivars. Covington slips were planted after the
frost and therefore had a higher survivability. Brix content was highest for V12-421 although not
significantly different from Covington (Table 1Error! Reference source not found.).

Two of the new varieties from Vineland looked very promising for the Nova Scotia climate, V12-445
and V12-421 in comparison to Covington, which is currently the predominant variety grown in Nova
Scotia.

Table 1. Yield of different grades of sweet potatoes from cultivars tested in their third generation on raised beds using
black plastic.

Cultivar Size 2 Size 3 Size 4 Total yield Survival Brix
(kg/ha) (kg/ha) (kg/ha) (kg/ha) (%)
Covington 8370 A 17,740 1,610 B 28,020 C 82.1 A 84 AB
V12-417 4,580 AB 32,100 50,940 AB 87,620 A 125 C 79 B
V12-421 3950 B 20,720 20,080 AB 44,890 B 465 B 88 A
V12-445 1,920 B 30,620 18,020 A 51,170 BC 593 B 7.7 B
p-value 0.007 NS 0.009 0.000 0.000 0.005

Means sharing the same letters within the same column are not significantly different from each other. NS
indicates treatment means are not significantly different at p=0.10

Figure 2. Effects of a late spring frost on sweet potato survivability. Photo taken October 6, 2015.
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Figure 3. Correlation plot for survival (%) and yield for sweet potatoes in third generation testing.

Figure 4. Variety V12-445 showed greater resiliency to
fall frost compared to the other varieties.




2. Evaluating the yield of third generation (G3) sweet potato slips from Vineland Research
Institute, Vineland, Ontario on raised hills without the use of black plastic mulch

2.1. Materials and Methods

The three cultivars advanced for testing from the 2014 field season and the Covington control were
also grown on raised beds without black plastic mulch to evaluate production without the expensive black
mulch. A randomized complete block design was established with four replicates.

2.2 Data Collection and Analysis
Data was collected as described in section 1.2 on 14-October-2015.
2.3. Results

There were no significant differences between size 3 yield of the G3 cultivars and Covington,
similarly, no significant differences were found in total yield (Table 2). V12-417 cultivar produced the
most size 2 potatoes although not significantly different from V12-421 and Covington. None of the
cultivars in this trial had any jumbo sized tubers. These results indicate that the plants did not receive
adequate heat in order to size up the tubers.

Table 2. Yield (kg/ha) of different grades of sweet potatoes from cultivars tested in their third
generation on raised beds without using black plastic.

Cultivar Size 2 Size 3 Total yield Brix

Covington 3,710 AB 12,330 16,040 7.5
V12-417 15,230 A 20,440 35,670 7.0

V12-421 5,050 AB 20,190 27,010 8.2

V12-445 3,130 B 26,450 30,370 7.6

p-value 0.074 NS NS NS

Means sharing same letters are not significantly different from each other. NS indicates treatment
means are not significantly different at p=0.10

While not analysed statistically, sweet potatoes grown on raised hills without plastic had lower yields
than plants grown on plastic mulch, as expected (Figure 5). With the exception of Covington, all G3
cultivars yielded slightly more size 2 tubers when the plastic was not used (Figure 5).
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Figure 5. Yield comparison of different size classes of four cultivars planted on raised beds without
plastic mulch (P-) and with black plastic mulch (P+).

Figure 6. Sweet potato hills mulched with black plastic (let) and without black
plastic (right). Hills without plastic had poorer growth.




3. Testing the suitability of second generation (G2) sweet potato slips under development at
Vineland Research Institute, Vineland, Ontario on raised beds using black plastic

3.1. Materials and Methods

This trial was established similarly to the G3 trial but trialed 11 second generation cultivars with four
replications. Covington slips were planted 3 days later than the rest of the trial due to logistical
constraints.

3.2 Data Collection and Analysis
Data was collected as described in section 1.2 on 14-October-2015.
3.3. Results

There was greater survivability in the G2s than in the G3s, perhaps due to minor variations in the
field, or perhaps due to improved genetics. Similar to the G3, survivability and therefore plant population
had an influence on yield, making true differences between the cultivars difficult to detect.

Among the new cultivars studied for yield performance E97 produced the highest yield for the
preferred size 3 tubers although not significantly different from C132, D34, D114, F147 and
commercially-available Orleans (Table 3).

Total yield, a measure of yield from all size classes, was again highest in E97 although not
significantly different from D114, Orleans, D34, C132, and F45.

Among the new cultivars evaluated in the 2015 field season, F45 and C132 had some of the highest
survival and also had good yield potential. F45 also had one of the highest brix.

Table 3. Yield of different grades of sweet potatoes from cultivars tested in their second generation
on raised beds using black plastic.

Cultivar  Size 2 Size 3 Size 4 Total yield Survival (%) Brix (%)
(kg/ha) (kg/ha) (kg/ha) (kg/ha)
A210 7,140 12,490 B 0 B 19,630 C 71.3 ABCD 9.1 A
C132 4,770 28,950 AB 4290 B 38,000 ABC 544 ABCD 6.9 DEF
Coving. 8,210 18,100 B 2,380 B 28,700 BC 925 A 84 ABC
D114 4,320 25,360 AB 29350 A 59,030 AB 40.0 D 57 F
D34 5,690 26,570 AB 11,490 AB 43,760 ABC 513 CD 7.1 DE
E97 8,450 41,750 A 12,140 AB 62,340 A 388 D 7.7 BCDE
F114 2,600 12,290 B 870 B 15,760 C 60.0 ABCD 6.8 EF
F147 6,170 23,550 AB 1,220 B 30,950 BC 53.8 BCD 7.1 DE
F2 7,140 8940 B 5,300 B 21,390 C 76.3 ABC 8.2 ABCD
F4 4,780 15,710 B 3,130 B 23,620 C 75.0 ABC 7.6 BCDE
F45 6,200 15,240 B 13,010 AB 34,440 ABC 85.0 AB 8.6 AB
Orleans 7,390 32,170 AB 6,770 AB 46,330 ABC 78.1 ABCD 7.1 CDEF
p-value NS 0.000 0.002 0.000 0.000 0.000

Means sharing same letters within the same column are not significantly different from each other. NS
indicates treatment means are not significantly different at p=0.10.




4. Evaluating the effect of slip planting depth on sweet potato yield

To evaluate the effect of planting depth (number of slip nodes in the soil) on yield of sweet potato, a
randomized complete block design was established with four replicates and five treatments. Covington
slips were classified into two categories based on the number of nodes per slip: those slips which had five
nodes and those which had 3 or more nodes (mixed nodes). Slips were then planted at one of three
depths: 1, 2 or 3 nodes deep, so that the respective number of nodes was below the soil line.

Treatments were:

¢ 1 node deep using mixed node slips (1M),
e 2 nodes deep using mixed node slips (2M),
* 3 nodes deep using mixed node slips (3M),
e 1 node deep using five node slips (1F),

e 3 nodes deep using five node slips (3F).

The rest of the management practices were similar to those described in 1.1. This trial was planted on 3-
June-2015.

4.1. Data Collection and Analysis
Data was collected as described in section 1.2 on 15-October-2015.
4.2. Results

There were no significant differences between treatments for either size 3 potatoes or total yield
(Table 4). Mixed node slips planted 3 nodes deep (3M) resulted in slightly higher size 2 potatoes,
although not significantly different from a five node slip planted 3 nodes deep (3F), a five node slip
planted 1 node deep (1F), or a mixed node slip planted 1 node deep (1M).

Table 4. Yield (kg/ha) of different grades of sweet potatoes planted at different depths on raised
beds with black plstic mulch.

Node depth Size 2 Size 3 Total yield
(kg/ha) (kg/ha) (kg/ha)
IF 7,340 AB 13,050 20,390
M 5,450 AB 23,040 28,480
M 5,160 B 18,200 23,350
3F 8,590 AB 12,410 21,000
3M 10,710 A 9,530 20,240
p-value 0.083 NS NS

Means sharing same letters within the same column are not significantly different from each other. NS
indicates treatment means are not significantly different at p=0.10.




5. The effect of foliar applications of KMax Extra (0-0-24) and BoronMax (8.1% boron) on
sweet potato yield and skin toughness

5.1. Materials and Methods

The objective was to test the effectiveness of KMax Extra and BoronMax foliar applications at
different timings on the yield, skin toughness, and Brix of sweet potatoes. A 4 x 4 strip plot was
established with three replications to evaluate two micronutrient sprays (KMax Extra (K) and BoronMax
(B)) at 4 different timings (6 weeks prior to harvest, 4 weeks prior to harvest, 6 and 4 weeks prior to
harvest, and no spray) for a total of 16 treatments. A diagram of treatments is given below. The rate of
application for both products was 1 L of product in 150 L water/acre. To prevent spray drift, each plot
was separated from the next by a buffer bed of untreated sweet potato plants. The trial was planted on 5-
June-2015 with Covington. All other parameters were similar to those outlined in section 1.1.

5.2. Data Collection and Analysis

Data was collected as described in section 1.2. Three days after harvest, sweet potatoes were
tested for skin toughness by permitting five potatoes from each treatment to roll down a 96 cm long plane
at 20.6° with no external force. Damage was determined by counting the number of nicks and skinning
prior to (nicks at harvest) and post rolling and the number of new nicks were determined.
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5.3. Results

Using BoronMax and KMax sprays at four timings did not provide a significant yield benefit in
Covington sweet potatoes. Applications of BoronMax decreased the yield of size 2 tubers from 11020
k/ha to 8590 kg/ha (Table 5).




There were no trends detected in the efficacy of foliar applications of nutrients in preventing skinning
in sweet potatoes. Foliar nutrients prior to harvest also did not have a significant effect on brix.

Table 5. Quality parameters and yield of different grades of sweet potatoes of var. Covington
sprayed with KMax (K) and BoronMax (B) at 4 and/or 6 weeks prior to harvest.

K B Size 2 Size 3 Total Brix  Nicks at New
Yield Harvest Nicks
BO 11,020 A 21,850 32,870 8.8 32.2 15.3
B4 8,090 B 22,020 31,440 8.8 29.8 16.8
B46 8,590 B 23,460 32,050 9.1 27.8 15.0
B6 8370 B 21,630 30,000 9.0 28.2 17.1
KO 9,860 21,280 31,140 8.8 30.3 16.8
K4 7,820 24,520 32,900 8.9 25.2 14.8
K46 9,080 18,990 28,840 9.1 353 18.3
K6 9,310 24,170 33,490 8.8 27.2 14.3
KO BO 12,980 19,370 32,350 8.9 38.7 22.0 AB
KO B4 11,060 18,700 29,760 8.7 26.3 17.3 ABC
KO B46 8,560 21,720 30,270 8.8 29.7 15.3 BC
KO B6 6,840 25,320 32,160 8.9 26.7 12.7 BC
K4 BO 7,620 23,680 31,300 8.5 27.3 9.7 C
K4 B4 6,960 19,990 29,150 8.7 17.3 19.0 ABC
K4 B46 7,730 31,330 39,060 9.4 28.3 17.0 ABC
K4 B6 8,980 23,100 32,080 9.1 27.7 13.7 BC
K46 BO 10,800 17,960 28,750 9.1 32.0 15.7 BC
K46 B4 6,700 24,730 34,530 8.9 41.7 19.0 ABC
K46 B46 12,080 13,510 25,590 9.2 32.7 113 C
K46 B6 6,740 19,760 26,500 9.1 35.0 27.0 A
K6 BO 12,680 26,410 39,100 8.6 30.7 13.7 BC
K6 B4 7,650 24,670 32,320 9.0 34.0 12.0 BC
K6 B46 6,000 27,280 33,280 8.9 20.7 16.3 BC
K6 B6 10,920 18,330 29,250 8.7 233 15.0 BC
p-value K 0.8029 0.4912  0.6602 0.653 0.4044 0.3806
B 0.0449 0.9751 09155 0.193 0.4106 0.8565
K*B 0.7321 0.3490 0.7080  0.329 0.8421 0.0931

Means sharing same letters are not significantly different from each other. NS indicates treatment means
are not significantly different at p=0.10




6. Conclusion

Results from the two years of this trial
showed that V12-417 and V12-445 can be
successfully grown in the Nova Scotia
climate, and there are a number of new
varieties that also show promise. Plants are
very sensitive to late spring frosts although
there does appear to be varietal differences.
While planting slips shallowly looked
promising in 2014, results from 2015 show
that there may not be any added benefit.
Nutrient sprays such as BoronMax and
KMax applied shortly before harvest was not
found to be beneficial.




