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Introduction 

 
This is the 21st annual report on potato research funded by Keystone Potato Producers 

Association (KPPA), McCain Foods Limited and Simplot Canada (II) Ltd.    Other contributors 

are listed under the “Funding or In-Kind Support” headings at the beginning of each project 

report. On behalf of above sponsors we would like to thank everyone who contributed to the 

success of the 2010 potato research program. 

 

Copies of the this report can be downloaded from www.gaiaconsulting.mb.ca 

 

Anyone wanting additional information regarding the research trials can contact: 

Gaia Consulting Ltd. 

Box 314 

Portage la Prairie, Manitoba 

R1N 3B5 

Phone:  (204) 267-2665 

Email: bgeisel@gaiaconsulting.mb.ca  or dgibson@gaiaconsulting.mb.ca 

 
  

http://www.gaiaconsulting.mb.ca/
mailto:bgeisel@gaiaconsulting.mb.ca
mailto:dgibson@gaiaconsulting.mb.ca
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Potassium Management for Irrigated Russet Burbank 

Potato Production in Manitoba 
 

Funding: ARDI 50% 

Keystone Vegetable Producers 16.6% 

Simplot Canada 16.6% 

McCain Foods 16.7% 

 

Principal Investigators: Blair Geisel, Darin Gibson and Donovan Fehr, Gaia Consulting 

Ltd. 

 

Introduction:  
In the past 6 years, fertility studies conducted by Keystone Potato Producers, McCain and 

Simplot have concentrated mainly on nitrogen and phosphorus.  In 2010 the focus on nutrient 

studies shifted to potassium for two reasons.  Since 2004, potato yields have increased by 

30% and the price of potash (potassium) has increased by 400%. Because of these changes 

potassium management must be fine-tuned to optimize yield, quality and profit.  Agvise 

Laboratories and MAFRI recommend that potassium fertilizer be applied to potatoes when 

produced on soils containing less than 150 and 200 ppm K or 270 and 357 kg K/ha to 6 inches 

respectively.  If these recommendations are no longer valid then producers may not be 

maximizing net return.  Under-application of potassium will limit yields whereas over 

application will increase costs.  Either situation will reduce net profit.   

 

In 2010 the effect of different rates and application timings of potassium fertilizer on irrigated 

Russet Burbank potatoes was studied at two sites. In 2010, there was no difference in 

marketable or total yield between treatments at both locations. The residual potassium levels 

of 144 and 263 ppm were sufficient to maximize yield. At both locations, the concentration of 

potassium in the petiole tended to increase with increasing rates of potassium fertilizer. 

Application timing had no effect on the concentration of potassium in the petiole.  The 

application of additional potassium improved fry colour. Increasing rates of potassium 

decreased specific gravity at one of two sites (Melbourne). There were no differences in yield 

or quality between the application of potassium as KMAG or KCL. There were no differences 

in yield or quality between applying all K at plant or in split applications.  

 

The 2010 results are consistent with the conclusions of other studies conducted in the 

province.  A 6 station-year study (3 years times 2 sites) conducted by AAFC, Brandon and 

CMCDC reported that at the one site (Douglas), increases in total and marketable yield and 

decreases in percent solids were associated with KCl application.  Effects on yield and gravity 

were most pronounced at the 300 kg/ha application rate.  The application of KCl at the 

Carberry site had no effect on total or marketable yield or percent solids.  In this study, 

residual KCl concentrations in the soil varied from 230 to 760 kg/ha.  Four of the six station-

years had residual KCl concentrations higher than 300 kg/ha.  Responses to KCl fertilization 

occurred at the Douglas site, which had the lowest concentration of KCl in the soil.  
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Objectives:  

1. Determine the effect of potassium rate and application timing on Russet 

Burbank yield and quality.   

 

2. Determine critical soil and tissue levels at which a response to potassium 

can be expected. 

 

3. Determine the effect of potassium source as well as the addition of sulfur 

and magnesium (present in KMAG or potassium magnesium sulfate) on 

Russet Burbank yield and quality. 

Procedure: 
Plot size: 4 rows by 12 m (Assessments conducted on 2 centre rows) 

Trial design: RCB 4 replicates 

Plot locations: MacDonald and Melbourne, Manitoba 

Crop: Potatoes 

Variety: Russet Burbank 

Row spacing: 1 metre 

Site Description:  Macdonald, Manitoba 

Planting date:  April 27 2010 

Harvest date:  September 14 2010 

Soil type:  Hochfeld - fine sandy loam 

Residual Potassium:  263 ppm 

Residual Nitrogen 0-24:  251 lbs/ac 

Residual Phosphorus:  26 ppm 

 

Site Description:  Melbourne, Manitoba 

Planting date: May 7 2010 

Harvest date: September 20 2010 

Soil type: Stockton – sandy loam to fine sandy loam 

Residual Potassium: 144 ppm   

Residual Nitrogen 0-24:  39 lbs/ac   

Residual Phosphorus: 15 ppm  



 

 
 

3 

 

Treatments: Table 1 and Table 2 

 

Table 1 List of fertilizer treatments for the Macdonald site 

Urea MAP KCl (NH4)2SO4 KMAG

46-0-0 11-52-0 0-0-60 21-0-0-24 NO3 P2O5 K2O SO4 Mg

1 Zero K 87.0 144.3 0.0 125.0 0.0 82.1 75.0 0.0 30.0 0.0

2 0-0-60 100 lb at Plant 87.0 144.3 166.7 125.0 0.0 82.1 75.0 100.0 30.0 0.0

3 0-0-60 200 lb at Plant 87.0 144.3 333.3 125.0 0.0 82.1 75.0 200.0 30.0 0.0

4 0-0-60 300 lb at Plant 87.0 144.3 500.0 125.0 0.0 82.1 75.0 300.0 30.0 0.0

5 0-0-60 400 lb at Plant 87.0 144.3 666.7 125.0 0.0 82.1 75.0 400.0 30.0 0.0

6 0-0-60 100 lb split 87.0 144.3 166.7 125.0 0.0 82.1 75.0 100.0 30.0 0.0

7 0-0-60 200 lb split 87.0 144.3 333.3 125.0 0.0 82.1 75.0 200.0 30.0 0.0

8 0-0-60 300 lb split 87.0 144.3 500.0 125.0 0.0 82.1 75.0 300.0 30.0 0.0

9 0-0-60 400 lb split 87.0 144.3 666.7 125.0 0.0 82.1 75.0 400.0 30.0 0.0

10 KMAG/0-0-60 300 lb split 144.0 144.3 333.3 0.0 454.5 82.1 75.0 300.0 100.0 50.0

product applied (lbs/acre)

Nutrients Provided (lbs/acre)

Treatment 0-0-22-22-11

 

Table 2 List of fertilizer treatments at the Melbourne site 

Urea MAP KCl (NH4)2SO4 KMAG

46-0-0 11-52-0 0-0-60 21-0-0-24 NO3 P2O5 K2O SO4 Mg

1 Zero K 345.7 96.2 0.0 125.0 0.0 195.9 50.0 0.0 30.0 0.0

2 0-0-60 100 lb at Plant 345.7 96.2 166.7 125.0 0.0 195.9 50.0 100.0 30.0 0.0

3 0-0-60 200 lb at Plant 345.7 96.2 333.3 125.0 0.0 195.9 50.0 200.0 30.0 0.0

4 0-0-60 300 lb at Plant 345.7 96.2 500.0 125.0 0.0 195.9 50.0 300.0 30.0 0.0

5 0-0-60 400 lb at Plant 345.7 96.2 666.7 125.0 0.0 195.9 50.0 400.0 30.0 0.0

6 0-0-60 100 lb split 345.7 96.2 166.7 125.0 0.0 195.9 50.0 100.0 30.0 0.0

7 0-0-60 200 lb split 345.7 96.2 333.3 125.0 0.0 195.9 50.0 200.0 30.0 0.0

8 0-0-60 300 lb split 345.7 96.2 500.0 125.0 0.0 195.9 50.0 300.0 30.0 0.0

9 0-0-60 400 lb split 345.7 96.2 666.7 125.0 0.0 195.9 50.0 400.0 30.0 0.0

10 KMAG/0-0-60 300 lb split 402.8 96.2 333.3 0.0 454.5 195.9 50.0 300.0 100.0 50.0

product applied (lbs/acre)

Nutrients Provided (lbs/acre)

Treatment 0-0-22-22-11

 

Fertilizer Application Notes: 

 At the Macdonald site 144 lbs/ac MAP was applied in a sideband with the planter. 

 At the Melbourne site 96 lbs/ac MAP and 115 lbs/ac Urea were applied in a sideband 

with the planter. 

 At both sites, all Ammonium Sulfate (NH4)2SO4 was broadcast at plant 

 At both sites, treatments 2-5 received all potash broadcasted at plant.  

 At both sites, treatments 6-10 received 50% potash or KMAG broadcast at plant, 

50% at hilling 24 to 27 days after emergence. 

 At both sites, treatment 10 received 57 lbs/ac Urea broadcast at plant. 

 At the Melbourne site, 143 lbs/ac Urea was broadcast at hilling. 

 In mid July both sites received 87 lbs/ac of Agrotain treated Urea. 
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Results – Petiole Concentration of Potassium (Table 3 and Table 4) 

 

Petiole samples were collected 77 and 72 days after emergence (DAE) at the MacDonald and 

Melbourne sites respectively.  The optimum (sufficient) concentration of potassium in a 

Russet Burbank petiole changes as the plant ages:   

 0-40 days after emergence 8.0-11.0%  

 41-60 days after emergence 7.0-10%  

 60- 120 days after emergence 7.0-9.0% 

 

Concentrations of potassium in the petiole were sufficient for all treatments with the 

exception of both untreated checks, treatment 3 (200 lb K/ac) at MacDonald and treatments 2 

and 6 (100 lb K/acre rates) at the Melbourne.  Residual K concentrations in the soil were 

higher at the MacDonald than the Melbourne site, which is reflected in higher petiole K 

concentrations in the untreated check at MacDonald. At both locations, the concentration of 

potassium in the petiole tended to increase with increasing rates of potassium fertilizer. 

Application timing had no effect on the concentration of potassium in the petiole. Applying 

300 lb KMAG/KCl (treatment 10) increased the concentration of potassium in the petiole, 

however, the concentration was the same (p = 0.05) as the 300 lb split application of KCl 

(#8). 

 

Table 3 Effect of fertilizer treatment on petiole potassium concentration at MacDonald on 

August 7
th

, 77 DAE 

1 Zero K 6.93 cd

2 0-0-60 100 lb at Plant 7.45 bc

3 0-0-60 200 lb at Plant 6.78 d

4 0-0-60 300 lb at Plant 7.33 bcd

5 0-0-60 400 lb at Plant 7.85 ab

6 0-0-60 100 lb split 7.28 bcd

7 0-0-60 200 lb split 7.28 bcd

8 0-0-60 300 lb split 7.88 ab

9 0-0-60 400 lb split 8.40 a

10 KMAG/0-0-60 300 lb split 7.90 ab

Treatment Prob(F) 0.0009

Treatment

CV 6.16

Petiole Conc.  

% Potassium

LSD (P=.05) 0.67
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Table 4 Effect of fertilizer treatment on petiole potassium concentration at Melbourne on 

August 12
th

, 72 DAE 

1 Zero K 4.25 e

2 0-0-60 100 lb at Plant 6.26 d

3 0-0-60 200 lb at Plant 7.04 cd

4 0-0-60 300 lb at Plant 7.22 bcd

5 0-0-60 400 lb at Plant 8.26 abc

6 0-0-60 100 lb split 6.11 d

7 0-0-60 200 lb split 8.15 abc

8 0-0-60 300 lb split 8.07 abc

9 0-0-60 400 lb split 8.95 a

10 KMAG/0-0-60 300 lb split 8.82 ab

Treatment Prob(F) 0.0001

Treatment

Petiole Conc.  

% Potassium

CV 15.50

LSD (P=.05) 1.64

 
     

Results – Yield (Table 5 and Table 6) 
 

There was no difference in marketable or total yield between treatments at both locations. The 

residual potassium levels of 144 and 263 ppm were sufficient to maximize yield. 

 

Table 5 Effect of potassium rate and timing on yield at MacDonald 

1 Zero K 40.1 a 436.9 a 477.0 a 42.6 a 262.4

2 0-0-60 100 lb at Plant 31.3 a 454.2 a 485.4 a 44.8 a 267.0

3 0-0-60 200 lb at Plant 33.1 a 446.8 a 479.9 a 42.6 a 264.0

4 0-0-60 300 lb at Plant 28.5 a 449.0 a 477.4 a 49.1 a 262.6

5 0-0-60 400 lb at Plant 23.6 a 446.6 a 470.2 a 47.9 a 258.6

6 0-0-60 100 lb split 33.0 a 447.3 a 480.3 a 49.1 a 264.1

7 0-0-60 200 lb split 27.0 a 460.7 a 487.7 a 49.5 a 268.2

8 0-0-60 300 lb split 27.2 a 460.8 a 488.0 a 46.8 a 268.4

9 0-0-60 400 lb split 35.7 a 422.8 a 458.5 a 39.7 a 252.2

10 KMAG/0-0-60 300 lb split 28.8 a 442.7 a 471.5 a 44.5 a 259.3

lbs K 

Removed

Treatment Prob(F) 0.6134 0.3330 0.4982 0.4168

Bonus %

NSD

CV 34.7 4.6 3.9 14.2

Yield (cwt)

Treatment

LSD (P=.05) NSD NSD NSD

Undersize Marketable Total

 
  



 

 
 

6 

 

Table 6 Effect of potassium rate and timing on yield at Melbourne 

1 Zero K 61.5 a 363.6 a 425.1 a 20.6 a 233.8

2 0-0-60 100 lb at Plant 59.5 a 390.0 a 449.5 a 22.6 a 247.2

3 0-0-60 200 lb at Plant 53.6 a 409.7 a 463.3 a 22.6 a 254.8

4 0-0-60 300 lb at Plant 73.4 a 363.8 a 437.2 a 21.1 a 240.5

5 0-0-60 400 lb at Plant 60.6 a 400.3 a 460.9 a 25.2 a 253.5

6 0-0-60 100 lb split 42.4 a 404.8 a 447.2 a 22.1 a 246.0

7 0-0-60 200 lb split 43.4 a 384.9 a 428.3 a 26.4 a 235.6

8 0-0-60 300 lb split 42.0 a 390.0 a 432.0 a 28.5 a 237.6

9 0-0-60 400 lb split 43.2 a 374.4 a 417.6 a 28.9 a 229.7

10 KMAG/0-0-60 300 lb split 49.5 a 383.1 a 432.6 a 23.1 a 238.0

NSD NSD

36.2 9.5 6.3 34.6

lbs K 

Removed

Treatment Prob(F)

LSD (P=.05)

CV

Bonus %

Yield (cwt)

Treatment Undersize Marketab Total

0.3157 0.6564 0.3199 0.8572

NSD NSD

 
 

 

Results – Quality (Table 7 through Table 10) 

 

At both sites, there were no differences in hollow heart or sugar end defect between 

treatments.  At the Melbourne site, application of potassium at rates greater than 200 lbs/ac at 

plant (4 & 6) or greater than 100 lbs/ac as a split application (7 – 9) reduced specific gravity 

compared to the check (1).  KMAG (10) reduced specific gravity when compared to the 

check. At the MacDonald site there was no difference in specific gravity between treatments. 

 

At both sites, fry colour tended to be lighter with increasing rates of K.  This trend was not 

apparent on the March assessment date for tubers from the MacDonald site.  At both sites, fry 

colour became lighter from the December to the March fry colour assessment dates.  Split 

applications of K tended to produce lighter fry colour than applying all K applied at plant. 
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Table 7 Effect of potassium rate and timing on tuber quality in Macdonald. 

1 Zero K 1.0831 a 21.0 a

2 0-0-60 100 lb at Plant 1.0838 a 23.6 a

3 0-0-60 200 lb at Plant 1.0835 a 9.2 a

4 0-0-60 300 lb at Plant 1.0825 a 27.5 a

5 0-0-60 400 lb at Plant 1.0812 a 12.6 a

6 0-0-60 100 lb split 1.0831 a 31.4 a

7 0-0-60 200 lb split 1.0831 a 10.8 a

8 0-0-60 300 lb split 1.0816 a 16.7 a

9 0-0-60 400 lb split 1.0799 a 6.0 a

10 KMAG/0-0-60 300 lb split 1.0829 a 15.0 a

CV 0.17 74.81

Treatment Prob(F)

Specific 

Gravity

Hollow Heart 

% by wt

0.0528 0.1560

LSD (P=.05) NSD

Treatment

NSD

 
 

 

Table 8 Effect of potassium rate and timing on tuber quality in Melbourne. 

1 Zero K 1.0852 a 19.9 a

2 0-0-60 100 lb at Plant 1.0822 ab 18.6 a

3 0-0-60 200 lb at Plant 1.0819 ab 22.5 a

4 0-0-60 300 lb at Plant 1.0793 bc 16.6 a

5 0-0-60 400 lb at Plant 1.0790 bc 18.7 a

6 0-0-60 100 lb split 1.0824 ab 18.9 a

7 0-0-60 200 lb split 1.0797 bc 14.5 a

8 0-0-60 300 lb split 1.0799 bc 8.8 a

9 0-0-60 400 lb split 1.0799 bc 5.7 a

10 KMAG/0-0-60 300 lb split 1.0771 c 14.3 a

Treatment

Specific 

Gravity

Hollow Heart 

% by wt

LSD (P=.05) 0.0037 NSD

CV 0.24 96.96

Treatment Prob(F) 0.0088 0.8919  
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Table 9 Effect of potassium rate and timing on French fry colour and sugar end defect in 

Macdonald. 

1 Zero K 0.73 a 30.0 a 0.78 a 20.0 a 0.35 a 32.5 a

2 0-0-60 100 lb at Plant 0.63 ab 7.5 a 0.26 bc 21.8 a 0.25 a 22.5 a

3 0-0-60 200 lb at Plant 0.30 c 17.5 a 0.23 bc 36.4 a 0.13 a 7.5 a

4 0-0-60 300 lb at Plant 0.40 bc 17.5 a 0.26 bc 19.4 a 0.13 a 20.0 a

5 0-0-60 400 lb at Plant 0.30 c 15.0 a 0.46 ab 15.0 a 0.19 a 20.3 a

6 0-0-60 100 lb split 0.48 abc 17.5 a 0.33 bc 22.5 a 0.15 a 15.0 a

7 0-0-60 200 lb split 0.53 abc 15.0 a 0.15 bc 10.0 a 0.00 a 17.5 a

8 0-0-60 300 lb split 0.48 abc 10.0 a 0.15 bc 22.5 a 0.08 a 12.5 a

9 0-0-60 400 lb split 0.25 c 10.0 a 0.07 c 17.5 a 0.08 a 10.0 a

10 KMAG/0-0-60 300 lb split 0.28 c 12.5 a 0.15 bc 25.0 a 0.10 a 15.0 a

15.25 52.57 93.38 84.05

Treatment Prob(F) 0.0295 0.3410 0.0233 0.1746 0.0563 0.4901

CV 46.02 75.59

15-Mar

Fry Colour

Sugar 

End %

Fry 

Colour

Sugar 

End %

Fry 

Colour

Sugar 

End %Treatment

LSD (P=.05) 0.29

05-Oct 13-Dec

NSD * NSD NSD NSD

 * Data for Fry Colour on December 13 transformed to stabilize the variance.  The table shows 

de-transformed means.  LSD's are not presented for transformed data.

 
 

 

Table 10  Effect of potassium rate and timing on French fry colour and sugar end defect in 

Melbourne. 

1 Zero K 1.45 a 7.5 a 1.03 a 7.5 a 0.72 a 5.0 a

2 0-0-60 100 lb at Plant 0.98 b 25.0 a 0.98 a 10.0 a 0.58 ab 27.5 a

3 0-0-60 200 lb at Plant 0.78 bc 10.0 a 0.65 ab 10.0 a 0.44 abc 12.5 a

4 0-0-60 300 lb at Plant 0.64 bc 16.7 a 0.38 b 7.5 a 0.16 cd 21.4 a

5 0-0-60 400 lb at Plant 0.65 bc 12.5 a 0.50 b 15.0 a 0.30 bcd 8.1 a

6 0-0-60 100 lb split 0.85 bc 17.5 a 0.38 b 12.5 a 0.33 bcd 12.5 a

7 0-0-60 200 lb split 0.80 bc 5.0 a 0.43 b 15.0 a 0.23 cd 10.0 a

8 0-0-60 300 lb split 0.45 c 10.0 a 0.50 b 7.5 a 0.23 cd 5.0 a

9 0-0-60 400 lb split 0.53 c 7.5 a 0.40 b 2.5 a 0.05 d 15.3 a

10 KMAG/0-0-60 300 lb split 0.65 bc 5.0 a 0.72 ab 7.5 a 0.40 bc 10.0 a

51.64 83.03 62.04 86.52

Treatment Prob(F) 0.0057 0.1413 0.0318 0.4896 0.0050 0.1449

CV 39.00 84.26

NSD 0.45 NSD 0.31 NSD

Treatment

LSD (P=.05) 0.44

5-Oct 13-Dec 15-Mar

Fry Colour

Sugar 

End %

Fry 

Colour

Sugar 

End %

Fry 

Colour

Sugar 

End %
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Conclusion: 

 

In 2010, there was no difference in marketable or total yield between treatments at both 

locations. The residual potassium levels of 144 and 263 ppm were sufficient to maximize 

yield. At both locations, the concentration of potassium in the petiole tended to increase with 

increasing rates of potassium fertilizer. Application timing had no effect on the concentration 

of potassium in the petiole.  The application of additional potassium improved fry colour. 

Increasing rates of potassium decreased specific gravity at one of two sites (Melbourne). 

There were no differences in yield or quality between the application of potassium as KMAG 

or KCL. There were no differences in yield or quality between applying all K at plant or in 

split applications.  
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Evaluation of the Effect of Fall Soil Preparation on 

Potato Yield and Grade 
Funding: ARDI 50% 

Keystone Vegetable Producers 16.6% 

Simplot Canada 16.6% 

McCain Foods 16.7% 

 

In Kind: Under the Hill, Glenboro, MB 

Spud Plains, Carberry, MB 

 

Progress: First of three years 

    

 

Principal Investigators: Blair Geisel, Darin Gibson and Donovan Fehr of Gaia Consulting 

Ltd. 

 

Introduction/Summary 

 

Several Manitoba potato growers are subsoiling, shaping beds and forming reservoir pockets 

in the fall prior to a potato crop.  The expectation is that these procedures will improve the 

soil environment and increase yield.  Raised beds are more exposed to the air and sunlight and 

may warm up quicker in the spring allowing for earlier planting.  Reservoir pockets will 

capture snowmelt preventing runoff into lower areas of the field causing soil saturation.  This 

will allow the field to dry more quickly and also facilitate earlier tillage and planting in the 

spring.   Earlier planting provides a longer growing season with the potential to produce 

greater yields.  The use of sub-soil tillage is expected to reduce soil compaction and improve 

water infiltration and root development.  This will increase water and nutrient uptake by the 

plant ultimately leading to greater yields.  

 

Compacted soils occur when the stress (weight) on the soil from farm equipment exceeds the 

ability of the soil to support that stress. The soil is "squeezed" into a smaller volume (i.e. 

compacted) at the expense of the larger soil pores. Soil compaction is greatest when the soil 

moisture content is high because water acts as a lubricant allowing soil particles to slide past 

each other as the soil is compressed.  

 

There are three types of soil compaction. Shallow compaction is limited to the upper 10 cm (4 

inches) of soil. A second type of compaction is plow pan or tillage pan formation, in which a 

dense layer forms just below the depth of normal tillage. The third type of compaction is deep 

compaction in the wheel tracks of heavy farm equipment under wet soil conditions. If the soil 

is dry, deep subsoil compaction is less likely, even with high axle loads.  Shallow soil 

compaction is of short duration since the soil will loosen as it undergoes wetting and drying, 

freezing and thawing, or normal tillage. Tillage pan and deep compaction are of longer 
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duration and cannot be solved with normal tillage.  Subsoil tillage or deep ripping to a depth 

of 30-45 cm (12-18 inches) is required to break up compacted layers.  

 

The symptoms of soil compaction are excessive clod formation and slower water infiltration, 

especially in wheel tracks.  Potatoes are sensitive to the physical condition of the soil. Dense 

or compacted soil interferes with root penetration as well as water and nutrient uptake. The 

plant will display symptoms of stress resulting in lower yield and poor quality (malformed 

tubers, sugar end defect). Compacted soil zones can be identified by carefully inspecting root 

growth patterns and soil texture in a 3-foot (0.9 m) deep trench.  

 

In the fall of 2009, a Dammer Diker was used to perform subsoil tillage, shape beds and form 

reservoir pockets.  In 2010, the effect of these operations was evaluated on potato yield and 

quality.  Soil temperature readings indicated that fall bedding did not cause soil to warm faster 

in the spring than conventional methods.  Penetrometer readings indicated that sub-soil tillage 

significantly reduced soil density to a depth of 16-18 inches (40-45 cm); however no 

differences were measured in rooting depth, yield or grade between treatments.   

 

 

Objective: Determine the effect of fall bedding, subsoil and reservoir tillage on: 

1. Soil temperature 

2. Time of planting 

3. Soil Moisture 

4. Soil Compaction 

5. Rooting Depth 

6. Yield and Quality 

 

Procedure: 

 

Trial design: Strip trial - 4 replicates 

Plot location: Cooperator fields in Carberry and Glenboro production areas 

Variety: Russet Burbank 

Soil type: Medium texture loam. 

Plot size: In the fall of 2009, conventional tilled plots were established in 

commercial potato fields that were bedded, subsoiled and reservoirs 

pockets were formed.   Conventional plot sizes varied depending upon 

the size of the cooperator’s equipment and the length of the field.  The 

size of the conventional strips at Spud Plains was 144 by 2640 ft. (8.7 

acres) and Under the Hill was 57 by 2640 feet (3.5 acres).   

Treatments: 1) Unconventional fall tillage (subsoiled tillage and formation of beds 

and reservoir pockets).   

2) Conventional tillage  

 

The Carberry site was established on wheat stubble.  In the fall of 2009 the unconventional 

tillage plots were double disced and then bedded, subsoiled to a depth of 17 inches and 

reservoirs pockets were formed.  The conventional plots were double disced then deep 
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tilled.  In 2010 the subsoiled and conventional plots were tilled once with a rotary power 

cultivator (Roterra), planted, hilled then subsoiled (8 inches) between the rows and 

reservoir pockets were formed.   

 

The Glenboro site was established on Canola stubble.  In the fall of 2009, the 

unconventional tillage plots were bedded, subsoiled to a depth of 17 inches and reservoir 

pockets were formed. The conventional plots were not tilled.   In the spring of 2010, the 

subsoiled plots were tilled once with a rotary power cultivator, planted and then subsoiled 

(8 inches) between the rows and reservoir pockets were formed.  The conventional plots 

were tilled twice with a rotary power cultivator (Roterra), planted and then subsoiled (8 

inches) between the rows and reservoir pockets were formed. 

 

 

Results:  

 

Soil temperature.  In the fall, a Hobo temperature data logger was installed 4-6 inches below 

the ground surface in each plot.    The data logger was installed 4 inches below the ground 

surface in conventional tillage treatments or 6 inches below the top of the hill in the sub-

soiled and bedded treatments.  The hobo data loggers were installed at different depths 

between treatments to account for the difference in soil surface profile. The objective was to 

install the data logger at the same depth if the soil surface were level.  Data was recorded 

between March 25 and April 19
th

.  Data loggers were removed early in spring because tillage 

was about to begin.  At Carberry site, there was no difference in average soil temperature 

between the fall bedded (4.46°C) and conventional (4.29°C) treatments.   At Glenboro, the 

average soil temperature of the conventional treatment (5.78°C) was significantly warmer 

(p=0.05) than the fall bedded treatment (3.56°C).   

 

Soil Moisture.  After hilling, a Hobo data logger and soil moisture sensors were installed 12 

inches (30 cm) below the top of the hill.  In addition, soil samples were collected in April and 

July and oven dried to determine soil moisture content.  This data will be available in the final 

report. 

 

Soil compaction.   A penetrometer was used to determine soil density or compaction.  It 

consists of a 30-degree circular stainless steel cone with a driving shaft and a pressure gauge 

(Figure 1). The tip is slightly wider than the driving shaft to limit friction of the shaft with the 

soil. An operator pushes the penetrometer into the ground and the resistance of the cone is 

displayed in pounds per square inch.  Soil moisture content can affect readings.  Penetrometer 

readings are lower as soil moisture increases.   

 

On June 24
th

 and August 19
th

 a penetrometer was used to measure the relative differences in 

soil compaction between treatments (Table 11 and Table 12).  On June 24
th

, the 0-12 inch 

subsoiled treatment at Carberry and the 12-24 inch subsoiled treatment at Glenboro were less 

compacted than the conventional tillage treatment.  On August 19
th

, there were no differences 

in soil compaction between treatments at the Carberry site; however at the Glenboro site the 

subsoiled treatments were less compacted than the conventional treatment. 

  



 

 
 

13 

 

 

  Figure 1 Penetrometer 

 
 

 

Table 11 Effect of subsoil tillage on penetrometer readings (psi) at Carberry. 

1 Sub-soil 40.7 b 253.2 a 178.8 a 551.3 a

2 Conventional Tillage 131.7 a 271.1 a 237.6 a 542.5 a

Means followed by same letter do not significantly differ

12-24  inchTreatment  12-24  inch 0-12 inch 

Treatment Prob(F) 0.0619 0.5288 0.2565

Mean comparisons performed only when AOV Treatment P(F) is significant 

at mean comparison OSL.

6/24/2010 8/19/2010

CV 33.8 11.1 28.6 6.7

LSD (*P=.05 **P= 0.10) **69.37 *NSD *NSD *NSD

0.7587

0-12 inch
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Table 12 Effect of subsoil tillage on penetrometer readings (psi) at Glenboro. 

1 Sub-soil 175.0 a 290.3 b 87.5 b 233.8 b

2 Conventional Tillage 206.3 a 334.1 a 162.5 a 262.5 a

CV 13.7 3.5 12.9 3.2

LSD (P=.05) NSD 24.6 36.2 17.6

Treatment  0-12 inch 12-24  inch 0-12 inch 12-24  inch 

6/24/2011 8/19/2011

Treatment Prob(F) 0.1882 0.0110 0.0071 0.0139  
 

Rooting depth.  On August 19
th

, core samples 4 inches (10 cm) in diameter and 24 inches (60 

cm) deep were extracted from each plot.  A visual rating of root density was carried out 

throughout the entire core profile.  There was no difference in root mass throughout the 24 

inch soil profile between treatments.  

 

Yield and Quality   Forty foot strips were harvested from each plot and graded to determine 

yield (total, marketable and bonus) and grade (hollow heart, specific gravity, sugar end defect, 

and fry colour).   In 2010, the method of fall tillage did not affect yield, tuber size profile or 

quality, with the exception of specific gravity at Glenboro (Table 13 through Table 18).  At 

Glenboro, the specific gravity was lower in the sub-soiled treatment.  

 

Table 13 Effect of fall tillage methods on yield in Carberry 

1 Sub-soil Tillage 30.4 a 375.6 a 405.9 a 45.2 a

2 Conventional Tillage 24.1 a 375.7 a 399.7 a 46.3 a

Treatment

Yield (cwt)

Undersize 

(<2")

Marketable 

(>2") Total

Bonus 

(>10 oz) 

%

Treatment Prob(F) 0.0967 0.9961 0.8195 0.7464

CV 13.7 10.2 8.8 10.1

LSD (P=.05) NSD NSD NSD NSD

 
 

 

Table 14 Effect of fall tillage methods on grade in Carberry 

1 Sub-soil 1.0857 a 1.5 a 1.9 a

2 Conventional Tillage 1.0851 a 2.9 a 3.7 a

Treatment

Specific 

Gravity

0.3910 0.3910Treatment Prob(F)

NSD NSD

CV 0.2

LSD (P=.05) NSD

Hollow Heart 

% by 

Number

% by 

Weight

94.3 93.0

0.6442  
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 Table 15 Effect of fall tillage methods on French fry quality in Carberry. 

1 Sub-soil 0.03 a 17.50 a 0.23 a 10.00 a 0.18 a 5.28 a

2 Conventional Tillage 0.03 a 5.00 a 0.11 a 8.13 a 0.11 a 13.75 a

16-Mar14-Dec

0.2355 0.8599 0.5917 0.1919

Fry 

Colour

Sugar End 

%

Fry 

Colour

Sugar End 

%

67.6 152.3 109.1 75.0

NSD NSD NSD NSD

1.0000

NSD

Fry 

Colour

0.1411

230.9 79.1

NSD

Sugar End 

%

29-Sep

Treatment

LSD (P=.05)

CV

Treatment Prob(F)

 

Table 16 Effect of fall tillage methods on yield in Glenboro 

1 Sub-soil 27.0 a 415.5 a 442.4 a 54.6 a

2 Conventional Tillage 24.6 a 465.3 a 489.9 a 64.2 a

Yield (cwt) Bonus 

(>10 oz) 

%

Treatment Prob(F) 0.7821 0.1714 0.1571 0.5118

CV 42.2 8.9 7.7 31.0

LSD (P=.05) NSD NSD NSD NSD

Treatment

Undersize 

(<2")

Marketable 

(>2") Total

 
 

 

Table 17 Effect of fall tillage methods on grade in Glenboro 

1 Sub-soil 1.0791 b 6.1 a 10.4 a

2 Conventional Tillage 1.0836 a 9.1 a 18.5 a

Treatment

Treatment Prob(F) 0.0265

67.6CV 0.14

LSD (P=.05) 0.0035

0.4548 0.3247

NSD NSD

% by 

Number

% by 

Weight

65.4

Specific 

Gravity

Hollow Heart Incidence

 
 

Table 18  Effect of fall tillage method on French fry quality in Glenboro. 

1 Sub-soil 0.08 a 0.00 a 0.28 a 5.00 a 0.08 a 5.00 a

2 Conventional Tillage 0.13 a 7.50 a 0.20 a 7.50 a 0.13 a 2.50 a

29-Sep 14-Dec 16-Mar

Fry 

Colour

Sugar End 

%

LSD (P=.05) NSD NSD NSD NSD NSD NSD

Treatment

Fry 

Colour

Sugar End 

%

Fry 

Colour

Sugar End 

%

135.4 237.3

Treatment Prob(F) 0.6042 0.2152 0.7888 0.6376 0.6376 0.7177

CV 122.5 180.5 152.5 108.3
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Conclusions: 

 

In 2010, warm wet weather may have eliminated any chance for differences in planting date, 

yield and grade that might normally occur between fields that were subsoiled, bedded and 

reservoir pocketed and conventional tilled fields.  High temperatures in the spring rapidly 

warmed fall bedded and conventionally tilled plots allowing for early planting.   In the 

summer, frequent rains provided sufficient moisture allowing for unrestricted yield 

development in compacted soils.  
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Evaluation of the Effect of Reservoir Tillage on Potato 

Yield and Grade 
Funding: ARDI 50% 

Keystone Vegetable Producers 16.6% 

Simplot Canada 16.6% 

McCain Foods 16.7% 

 

In Kind: Under the Hill 

Spud Plains 

 

Progress: First of three years 

 

Principal Investigators: Blair Geisel, Darin Gibson and Donovan Fehr of Gaia Consulting 

Ltd. 

  

Introduction/Summary   
There are 60,000 acres of irrigated potatoes in Manitoba. Runoff from precipitation or 

irrigation can be a problem in many of these irrigated fields with significant slope and fine 

textured soils.   

 

The rate at which a soil can absorb or take in water is called the infiltration rate. The rate at 

which rainfall occurs or a sprinkler system applies water is called the application rate. If the 

application rate is higher than the soil’s infiltration rate, some of the water will collect on the 

surface, creating a potential for runoff. If there is a path downhill, the water will not stand, but 

will form runoff stream carrying water away from where it was applied. Although the stream 

may not leave the field boundary, it can create a problem since the water no longer will be 

where it can effectively provide crop water needs. Runoff water is wasted water. It also 

wastes energy, wastes topsoil, and can be a pollutant by carrying off sediments, fertilizer, and 

pesticides.  Ultimately yield and quality is lost.  Runoff causes high knolls and slopes to suffer 

drought conditions and for depressions to become saturated.  Both conditions cause crop 

stress and yield loss.  In addition, water trapped in field depressions seeps through the soil and 

leaches nitrogen into the ground water. 

 

Soil texture, soil structure, and slope have the largest impact on infiltration rate. Water moves 

by gravity into the open pore spaces in the soil, and the size of the soil particles and their 

spacing determines how much water can flow in. Wide pore spacing at the soil surface 

increases the rate of water infiltration, so coarse soils have a higher infiltration rate than fine 

soils.   Considerable runoff can occur where there is significant slope combined with a fine 

texture soil.   

 

There are several strategies for controlling runoff.  Reduce the application rate of irrigation 

equipment, use tillage methods that leave crop residue on the soil surface, which shields the 

soil from water droplets or perform reservoir tillage, which alters the soil surface so that the 

infiltration rate is increased and excess water is retained giving more time for infiltration.   
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Reservoir tillage consists of a sub-soil or ripper shank pulled at a depth of about 8 inches, 

followed by a paddle wheel which penetrates to the depth of the shank, forming pits 

(reservoirs) with small dikes between the pits (Figure 2).  The reservoirs trap water allowing it 

to infiltrate into the soil thus preventing runoff down slopes into field depressions.  A five 

year Idaho study demonstrated that the percent runoff from conventional tillage was 14% 

compared to only 4% for reservoir tillage.   Reservoir tillage increased yield by an average of 

15%.   

 

In 2010, a study was conducted comparing reservoir tillage to conventional practices at two 

sites in Western Manitoba. Reservoir tillage was observed to prevent runoff into field 

depressions; however, there was no difference in yield and quality between treatments, with 

the exception of specific gravity at Carberry.  At the Carberry site, reservoir tillage decreased 

gravity.  In 2010, it was necessary to reestablish reservoirs on sandy soils because they were 

eroded by an intense rainfall event. 

   

 

Figure 2 Illustration of reservoirs (pits) formed with subsoil tillage and paddle.  Courtesy of 

Pacific Northwest Extension Publication titled Irrigation Runoff Control Strategies  

 
 

Objective: Determine the effect of reservoir tillage (inter-row ripping and formation 

of reservoirs) on potato yield and quality.  

 

Procedure: 

 

Plot location: Commercial fields with significant slope were selected for this trial.  The 

Glenboro site was a loamy sand and the Carberry site was a loam. 

Plot size: Plots ranging in size from 16 to 18 rows wide by one-half mile were left 

undisturbed in a field where reservoir tillage was performed.  

Trial design: Strip trial - 4 replicates 

Treatments: 1) Reservoir tillage - inter-row ripping and formation of reservoirs was 

performed after hilling (Figure 3).   
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2) Untreated check – No reservoir tillage 

Variety: Russet Burbank 

 

Figure 3 Reservoirs formed by subsoil tillage and paddle 

 
 

Assessments:  

1. Run-off. Photographs were taken to show the differences in run-off 

and ponding in field depressions after a significant rainfall event.  

2. Yield and grade was determined at the top, middle and bottom of 

slopes by harvesting 3-12 m (40 ft.) foot strips per treatment.   

 

Results: Run-off control 

 

On June 18
th

 both sites received 35 mm of rain.  Photographs were taken shortly after the rain 

to document the degree of runoff (Figure 4). The reservoirs at both sites prevented run-off 

down the slope and ponding in a depression.  At Glenboro, this precipitation event eroded the 

pits (Figure 5) and they had to be reestablished. The re-established reservoirs remained intact 

for the balance of the season. After row closure it was difficult to evaluate the effect of the 

reservoir tillage because the potato vines obscured the soil surface. 
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Figure 4 Reservoir tillage on the left of the flag and conventional on the right.

 
 

Figure 5 Conventional (left) and eroded reservoirs (right) 

 
 

Results Yield and Grade (Table 19 through Table 22) 

 

At the Carberry and Glenboro sites the formation of reservoir pits did not affect yield or grade 

with the exception of specific gravity at Carberry.  At Carberry, reservoir tillage decreased 

gravity at all three elevations when compared to the conventional practice.  The reservoir 

tillage treatment may have retained more water in the soil than the conventional treatment 

accounting for the reduction in gravity.  Retaining more water in the soil did not affect yield 

because the field received more precipitation than was required to maximize yield.  
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Table 19 Effect of reservoir tillage and slope on yield and grade at Carberry. 

Reservoir Conventional Probability LSD(.05)

Bottom 410.65 417.68 414.17 Tillage 0.4085 NSD

Mid 425.05 441.14 433.10 Slope 0.6171 NSD

Top 417.76 434.53 426.15 Tillage x Slope 0.9604 NSD

417.82 431.12

Reservoir Conventional Probability LSD(.05)

Bottom 1.0855 1.0875 1.0865 a Tillage 0.0247 0.0025

Mid 1.0883 1.0910 1.0896 b Slope 0.0106 0.0024

Top 1.0878 1.0928 1.0903 b Tillage x Slope 0.3877 NSD

1.0872 a 1.0904 b

Reservoir Conventional Probability LSD(.05)

Bottom 2.81 7.86 5.34 Tillage 0.0560 NSD

Mid 5.93 5.00 5.46 Slope 0.8996 NSD

Top 3.13 4.90 4.01 Tillage x Slope 0.6993 NSD

3.96 5.92

Reservoir Conventional Probability LSD(.05)

Bottom 4.19 10.63 7.41 Tillage 0.0938 NSD

Mid 8.04 9.14 8.59 Slope 0.9429 NSD

Top 6.09 7.29 6.69 Tillage x Slope 0.8625 NSD

6.10 9.02

% HH by Number

% HH by Weight

Marketable cwt/ac

Specific Gravity
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 Table 20  Effect of reservoir tillage and slope on French fry quality in Carberry. 

Reservoir Conventional Probability LSD(.05)

Bottom 0.10 0.08 0.09 Tillage 0.4522 NSD

Mid 0.23 0.30 0.26 Slope 0.4401 NSD

Top 0.13 0.33 0.23 Tillage x Slope 0.7258 NSD

0.15 0.23

Reservoir Conventional Probability LSD(.05)

Bottom 0.00 2.50 1.30 Tillage 0.8240 NSD

Mid 5.00 5.00 5.00 Slope 0.3679 NSD

Top 12.50 7.50 10.00 Tillage x Slope 0.8167 NSD

5.80 5.00

Mean Fry Colour - Dec 14

Probability LSD(.05)

Bottom 0.03 0.18 0.10 Tillage 0.8953 NSD

Mid 0.30 0.25 0.28 Slope 0.1545 NSD

Top 0.25 0.20 0.23 Tillage x Slope 0.3919 NSD

0.19 0.21

% Sugar Ends - Dec 14

Probability LSD(.05)

Bottom 2.8 11.1 6.9 Tillage 0.3865 NSD

Mid 5.0 12.5 8.8 Slope 0.9455 NSD

Top 7.5 7.5 7.5 Tillage x Slope 0.7193 NSD

5.1 10.4

Mean Fry Colour - Mar 18

Probability LSD(.05)

Bottom 0.03 0.11 0.07 Tillage 0.2408 NSD

Mid 0.25 0.28 0.26 Slope 0.1821 NSD

Top 0.13 0.30 0.21 Tillage x Slope 0.7718 NSD

0.13 0.23

% Sugar Ends - Mar 18

Probability LSD(.05)

Bottom 10.0 5.0 7.5 Tillage 0.3189 NSD

Mid 2.5 7.5 5.0 Slope 0.8623 NSD

Top 2.5 10.0 6.3 Tillage x Slope 0.3800 NSD

5.0 7.5

Reservoir Conventional

% Sugar Ends - Oct 1

Mean Fry Colour - Oct 1

Reservoir Conventional

Reservoir Conventional

Reservoir Conventional
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Table 21 Effect of reservoir tillage and slope on yield and grade at Glenboro

Probability LSD(.05)

Bottom 421.76 383.49 402.63 Tillage 0.5191 NSD

Mid 383.12 374.86 378.99 Slope 0.2570 NSD

Top 409.95 412.36 411.16 Tillage x Slope 0.5589 NSD

404.94 390.24

Probability LSD(.05)

Bottom 1.0885 1.0875 1.0880 Tillage 0.7053 NSD

Mid 1.0873 1.0908 1.0890 Slope 0.7829 NSD

Top 1.0870 1.0870 1.0870 Tillage x Slope 0.7126 NSD

1.0876 1.0884

Probability LSD(.05)

Bottom 17.86 22.86 20.36 Tillage 0.8821 NSD

Mid 8.16 14.61 11.38 Slope 0.5040 NSD

Top 23.72 13.37 18.55 Tillage x Slope 0.5164 NSD

16.58 16.95

Probability LSD(.05)

Bottom 19.04 26.05 22.54 Tillage 0.1394 NSD

Mid 17.24 22.08 19.66 Slope 0.8454 NSD

Top 27.82 19.74 23.78 Tillage x Slope 0.5478 NSD

21.36 22.62

Specific Gravity

% HH by Number

% HH by Weight

Reservoir

Reservoir

Conventional

Marketable cwt/ac

Reservoir

Reservoir

Conventional

Conventional

Conventional
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Table 22  Effect of reservoir tillage and slope on French fry quality in Glenboro.

Mean Fry Colour - Oct 1

Probability LSD(.05)

Bottom 0.00 0.13 0.06 Tillage 0.4020 NSD

Mid 0.00 0.05 0.03 Slope 0.1518 NSD

Top 0.15 0.15 0.15 Tillage x Slope 0.6003 NSD

0.05 0.11

% Sugar Ends - Oct 1

Probability LSD(.05)

Bottom 0.00 20.00 10.00 Tillage 0.2126 NSD

Mid 7.50 7.50 7.50 Slope 0.7400 NSD

Top 7.50 5.00 6.30 Tillage x Slope 0.0759 NSD

5.00 10.80

Mean Fry Colour - Dec 14

Probability LSD(.05)

Bottom 0.03 0.00 0.01 Tillage 0.5472 NSD

Mid 0.03 0.00 0.01 Slope 0.1555 NSD

Top 0.13 0.10 0.11 Tillage x Slope 1.0000 NSD

0.06 0.03

% Sugar Ends - Dec 14

Probability LSD(.05)

Bottom 5.0 10.0 7.5 Tillage 0.6859 NSD

Mid 15.0 20.0 17.5 Slope 0.2405 NSD

Top 10.6 5.0 7.8 Tillage x Slope 0.6417 NSD

10.2 11.7

Mean Fry Colour - Mar 18

Probability LSD(.05)

Bottom 0.00 0.30 0.01 b Tillage 0.3189 NSD

Mid 0.00 0.00 0.00 b Slope 0.0035 0.07

Top 0.10 0.15 0.13 a Tillage x Slope 0.7389 NSD

0.03 0.06

% Sugar Ends - Mar 18

Probability LSD(.05)

Bottom 0.0 5.0 2.5 Tillage 0.3627 NSD

Mid 12.2 7.5 9.9 Slope 0.3073 NSD

Top 12.5 0.0 6.3 Tillage x Slope 0.1995 NSD

8.2 4.2

Reservoir

Reservoir

Conventional

Conventional

Reservoir Conventional

Reservoir Conventional

Reservoir Conventional

Reservoir Conventional
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Conclusions: 

 

In 2010, reservoir tillage was observed to retain water where it was applied and prevented 

runoff into field depressions, however, this had little effect on tuber yield and quality.  On 

sandy soils, the reservoirs may erode after heavy precipitation events and have to be 

reestablished.    
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Umatilla Adaptation Trial 
 

Funding: ARDI 50% 

Keystone Potato Producers Association 16.6 % 

Simplot Canada 16.6 % 

McCain Foods 16.7 % 

 

Principal Investigators: Blair Geisel, Darin Gibson and Donovan Fehr, Gaia Consulting 

Ltd. 

Introduction:  
 

Optimizing Nitrogen (N) management for each potato variety is critically important to tuber 

yield and quality.  Seed spacing can greatly influence size distribution and yield.  Information 

has been developed regarding the effects of N fertilization and seed spacing on Russet 

Burbank, but little is known of how recently released varieties respond to various N rates and 

seed spacing in Manitoba.  Understanding the interactions amongst N rate, variety and seed 

spacing could lead to the development of management strategies for each variety under 

Manitoba conditions. 

 

In 2010, the number of plants per 12 metre row increased as spacing decreased. The number 

of stems per 12 metre row increases as seed spacing decreased from 16 to 14 inches. There 

was no difference in stem number between the 14 and 12 inch seed spacing. Nitrogen did not 

affect the number of plants or stems. Seed spacing and nitrogen had no effect on marketable 

yield. Decreasing seed spacing produced a smaller tuber profile as evidenced by a reduction in 

the percentage of bonus tubers >10 oz and a trend to increase the yield of undersize (<2”) 

tubers. Increasing rates of nitrogen and wider seed spacing increased the percentage of bonus 

tubers >10 oz. Nitrogen rate and seed spacing did not affect hollow heart, specific gravity or 

sugar end defect. Increasing rates of nitrogen produced tubers with darker French fry colour. 

 

Analysis of the combined data from 2009 and 2010 indicates that total and marketable yield 

increased from low to medium rates of nitrogen, but there was no increase from medium to 

high.  Changing seed spacing from 16 to14 inches did not affect marketable yield, but did 

increase total yield.  A narrower seed spacing increased total yield, but produced a smaller 

tuber profile resulting in more grade-out.  The yield of undersize tubers (grade-out) increased 

as seed spacing was reduced. Specific gravity decreased with increasing rates of nitrogen.  

Rate of nitrogen and seed spacing did not affect fry colour or sugar end defect.   

 

 

 

Objectives: 1.  To test potato varieties to determine their potential as replacement 

varieties for those presently grown in Manitoba for French fry processing. 

2.  To determine yield, grade and quality response of four potato varieties 

to N fertility at three different levels. 

3.  To evaluate the interaction between variety, seed piece spacing and N 

fertility. 
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Procedure: 

Plot size:  4 rows by 12 m (Assessments conducted on 2 centre rows) 

Trial design: Factorial (Nitrogen by spacing), 4 replicates 

Plot location: SW 33-11-8, near Bloom, Manitoba 

Crop:  Potatoes 

Variety:  Umatilla Russet 

Row spacing: 1 metre 

Soil type:  Almasippi loamy fine sand, tile drained 

Verticillium: 93 Verticillium dahlia propagules per gram of soil 

Planting date: May 8 2010 

Harvest date: September 14 2010 

Field description: Table 23 

Treatments:  Table 24 and Table 25 

 

Table 23 Soil analysis and fertilizer application 

Description Residual Applied Application Method

N lbs/acre * 30

P2O5 ppm ** 25 40 Side-banded

K ppm ** 146 100, 65 Side-banded, Broadcast

S lbs/acre * 64 20 Side-banded

Ph 7.6

CEC 19.4

* 0-24 inch

** 0 - 6 inch

See Table 2

 
 

 

Table 24 Treatment list 

Trt #

Actual N 

(lbs/ac)

Seed 

Spacing (in)

1 Low 12

2 Low 14

3 Low 16

4 Med 12

5 Med 14

6 Med 16

7 High 12

8 High 14

9 High 16

Umatilla Russet
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Table 25 Description of nitrogen applications 

Treatment Total At Plant* 47 DAP 77 DAP

Low 162.5 125 25 12.5

Med 227.5 175 35 17.5

High 292.5 225 45 22.5

* 25 lbs sideband balance broadcast

Actual N (lbs/ac)

 
 

Results: Petiole Nitrogen (Table 26) 

 

The fourth petiole was collected from 30 plants per plot on June 15
th

, 46 days after emergence 

(DAE). The medium and high rate of nitrogen had petiole nitrate levels greater than the low 

rate of nitrogen. The target range for petiole nitrogen 46 DAE for Russet Burbank is between 

11,000 to 15,000 ppm nitrate nitrogen. The petiole nitrate concentrations were deficient in the 

low rate of nitrogen treatments.  The petiole nitrate concentrations were at the low end of the 

sufficiency range in the medium to high rate of nitrogen treatments.  

 

Table 26 Effect of nitrogen fertilizer and spacing on petiole nitrogen 

Petiole N, 38 DAE

Probability LSD(.05)

Low 5553 6930 6403 6295 a Nitrogen 0.0226 3820

Med 11024 11246 11366 11212 b Spacing 0.1672 NSD

High 11279 12108 12215 11867 b N x Spacing 0.8950 NSD

9285 10095 9995

12 14 16

 
 

 Results: Stand and Stem (Table 27) 

 

The number of plants and stems in 12 metres of row were counted on June 15, 38 days after 

plant (DAP). The number of plants per 12 metre row increased as spacing decreased. Stand 

counts indicate that actual plant spacing 38 DAP was 12.3, 13.3 and 16.5 inches for the 12, 14 

and 16 inch seed spacing treatments respectively. The number of stems per 12 metre row 

increases as seed spacing decreased from 16 to 14 inches.  Nitrogen did not affect the number 

of plants or stems. 
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Table 27 Effect of nitrogen and spacing on the number of plants and stems per row 

Plants/12 metre row 38 DAP

Probability LSD(.05)

Low 38.0 35.3 29.0 34.1 Nitrogen 0.2014 NSD

Med 38.5 36.0 28.8 34.4 Spacing 0.0001 0.9

High 38.5 34.8 28.0 33.8 N x Spacing 0.584 NSD

38.3 a 35.3 b 28.6 c

Stems/12 metre row 38 DAP

Probability LSD(.05)

Low 134.8 128.5 94.5 119.3 Nitrogen 0.1112 NSD

Med 131.5 122.3 105.8 119.8 Spacing 0.0003 10.0

High 138.3 141.8 99.8 126.6 N x Spacing 0.1457 NSD

134.8 a 130.8 a 100.0 b

14 16

12 14 16

12

 

 

Results: Yield (Table 28) 

 

The trial was harvested on September 14
th

.  Seed spacing and nitrogen had no effect on 

marketable yield. Decreasing seed spacing produced a smaller tuber profile as evidenced by a 

reduction in the percentage of bonus tubers >10 oz and a trend to increase the yield of 

undersize (<2”) tubers. Increasing rates of nitrogen and wider seed spacing increased the 

percentage of bonus tubers >10 oz. 

 

Results: Quality (Table 29 and Error! Not a valid bookmark self-reference.) 

 

Nitrogen rate and seed spacing did not affect hollow heart, specific gravity or sugar end 

defect. Increasing rates of nitrogen produced tubers with darker French fry colour on October 

4. Fry colour became lighter between the October 4
th

 and March 15
th

 assessments. 

 

Conclusions: 

 

The number of plants per 12 metre row increased as spacing decreased. The number of stems 

per 12 metre row increases as seed spacing decreased from 16 to 14 inches. There was no 

difference in stem number between the 14 and 12 inch seed spacing. Nitrogen did not affect 

the number of plants or stems. Seed spacing and nitrogen had no effect on marketable yield. 

Maximum yield was produced at the low rate of nitrogen. Decreasing seed spacing produced a 

smaller tuber profile as evidenced by a reduction in the percentage of bonus tubers >10 oz and 

a trend to increase the yield of undersize (<2”) tubers. Increasing rates of nitrogen and wider 

seed spacing increased the percentage of bonus tubers >10 oz. Nitrogen rate and seed spacing 

did not affect hollow heart, specific gravity or sugar end defect. Increasing rates of nitrogen 

produced tubers with darker French fry colour.  
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Table 28 Effect of nitrogen and spacing on yield
Undersize

Probability LSD(.05)

Low 73.64 abc 54.67 de 39.29 e 55.87 Nitrogen 0.0574 NSD

Med 65.30 bcd 60.75 cd 66.98 bcd 64.34 Spacing 0.2851 NSD

High 77.82 ab 85.20 a 84.73 a 82.58 N x Spacing 0.0183 16.72

72.25 66.87 63.67

Marketable

Probability LSD(.05)

Low 418.09 451.14 441.91 437.05 Nitrogen 0.7586 NSD

Med 449.92 456.33 426.78 444.34 Spacing 0.1440 NSD

High 477.40 446.84 417.04 447.10 N x Spacing 0.1346 NSD

448.47 451.44 428.58

Total

Probability LSD(.05)

Low 491.74 505.77 481.24 492.92 Nitrogen 0.1575 NSD

Med 515.22 517.03 493.72 508.66 Spacing 0.0925 NSD

High 555.14 532.08 501.77 529.66 N x Spacing 0.4363 NSD

520.70 518.29 492.24

Bonus %

Probability LSD(.05)

Low 12.9 22.6 23.5 19.7 b Nitrogen 0.0353 10.3

Med 29.3 26.6 32.2 29.4 a Spacing 0.0270 3.1

High 38.1 28.9 35.6 34.2 a N x Spacing 0.4071 NSD

26.8 b 26.1 b 30.4 a

14 16

14 16

12 14 16

12 14 16

12

12

 
 

Table 29 Effect of nitrogen and spacing on hollow heart and specific gravity
HH % by tuber number

Probability LSD(.05)

Low 2.89 6.40 8.29 5.86 Nitrogen 0.4967 NSD

Med 4.82 2.51 1.56 2.96 Spacing 0.8605 NSD

High 1.32 2.28 1.32 1.64 N x Spacing 0.1644 NSD

3.01 3.73 3.72

HH % by weight

Probability LSD(.05)

Low 4.56 10.61 15.16 10.11 Nitrogen 0.3495 NSD

Med 6.34 5.15 1.70 4.40 Spacing 0.5321 NSD

High 2.53 2.59 3.31 2.81 N x Spacing 0.1389 NSD

4.48 6.12 6.72

Specific Gravity

Probability LSD(.05)

Low 1.0865 1.0858 1.0863 1.0862 Nitrogen 0.1749 NSD

Med 1.0860 1.0860 1.0853 1.0858 Spacing 0.6343 NSD

High 1.0843 1.0850 1.0835 1.0843 N x Spacing 0.8851 NSD

1.0856 1.0856 1.0850

12 14 16

12 14 16

12 14 16
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Table 30 Effect of nitrogen and spacing on French fry colour.

Mean Fry Colour - Oct 4

Probability LSD(.05)

Low 0.00 0.08 0.15 0.08 b Nitrogen 0.0499 0.39

Med 0.38 0.38 0.48 0.41 ab Spacing 0.3629 NSD

High 0.55 0.48 0.73 0.58 a N x Spacing 0.7959 NSD

0.31 0.31 0.45

Sugar End % - Oct 4

Probability LSD(.05)

Low 0.0 0.0 0.0 0.0 Nitrogen 0.1250 NSD

Med 0.0 2.5 2.5 1.7 Spacing 0.6699 NSD

High 0.0 0.0 0.0 0.0 N x Spacing 0.7854 NSD

0.0 0.8 0.8

Mean Fry Colour - Dec 9

Probability LSD(.05)

Low 0.00 0.00 0.05 0.02 Nitrogen 0.1373 NSD

Med 0.00 0.05 0.00 0.02 Spacing 0.9760 NSD

High 0.12 0.08 0.08 0.09 N x Spacing 0.3440 NSD

0.04 0.04 0.04

Sugar End % - Dec 9

Probability LSD(.05)

Low 2.5 0.0 0.0 0.8 Nitrogen 0.6141 NSD

Med 0.0 0.0 5.0 1.7 Spacing 0.6141 NSD

High 0.0 0.0 0.0 0.0 N x Spacing 0.3294 NSD

0.8 0.0 1.7

Mean Fry Colour - Mar 15

Probability LSD(.05)

Low 0.03 0.03 0.08 0.04 Nitrogen 0.2782 NSD

Med 0.08 0.03 0.03 0.04 Spacing 0.6806 NSD

High 0.05 0.18 0.03 0.08 N x Spacing 0.0756 NSD

0.05 0.08 0.04

Sugar End % - Mar 15

Probability LSD(.05)

Low 0.0 0.0 0.0 0.0 Nitrogen 1.0000 NSD

Med 0.0 0.0 0.0 0.0 Spacing 1.0000 NSD

High 0.0 0.0 0.0 0.0 N x Spacing 1.0000 NSD

0.0 0.0 0.0

12 14 16

12 14 16

12 14 16

12 14 16

12 14 16

12 14 16
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Highland Adaptation Trial 
 

Funding: Keystone Potato Producers Association 16.6 % 

Simplot Canada 16.6 % 

McCain Foods 16.7 % 

ARDI 50% 

 

Principal Investigators: Blair Geisel, Darin Gibson and Donovan Fehr, Gaia Consulting 

Ltd. 

 

Introduction:  
 

Optimizing Nitrogen (N) management for each potato variety is critically important to tuber 

yield and quality.  Seed spacing can greatly influence size distribution and yield.  Information 

has been developed regarding the effects of N fertilization and seed spacing on Russet 

Burbank, but little is known of how recently released varieties respond to various N rates and 

seed spacing in Manitoba.  Understanding the interactions amongst N rate, variety and seed 

spacing could lead to the development of management strategies for each variety under 

Manitoba conditions. 

 

In 2010, as seed spacing decreased the number of plants and stems per 12 metre row 

increased. Seed spacing and nitrogen had no effect on marketable yield. Decreasing seed 

spacing produced a smaller tuber profile as evidenced by a reduction in the percentage of 

bonus tubers >10 oz and a trend to increase the yield of undersize (<2’) tubers. Increasing the 

rate of nitrogen from low to medium/high decreased the specific gravity. Seed spacing had no 

effect on specific gravity. There was no difference in fry colour or sugar end defect between 

nitrogen and seed spacing treatments. No hollow heart was detected in the trial. 

 

Analysis of the combined data from 2009 and 2010 indicates that total and marketable yield 

increased from low to medium rates of nitrogen, but there was no increase from medium to 

high.  Changing seed spacing from 14 to 10 inches did not affect marketable yield, but did 

increase total yield.  A narrower seed spacing increased total yield, but produced a smaller 

tuber profile resulting in more grade-out.  The yield of undersize tubers (grade-out) increased 

and percentage of bonus tubers decreased as seed spacing was reduced. Specific gravity 

decreased with increasing rates of nitrogen.  Rate of nitrogen and seed spacing did not affect 

fry colour or sugar end defect.   

 

Objectives: 1. To test potato varieties to determine their potential as replacement 

varieties for those presently grown in Manitoba for French fry 

processing. 

 

2. To determine yield, grade and quality response of four potato varieties 

to N fertility at three different levels. 
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3. To evaluate the interaction between variety, seed piece spacing and N 

fertility. 

 

Procedure: 

 

Plot size: 4 rows by 12 m (Assessments conducted on 2 centre rows) 

Trial design: Factorial (Nitrogen by spacing), 4 replicates 

Plot location: SW 33-11-8, near Bloom, Manitoba 

Crop/Variety: Potatoes/Highland Russet 

Row spacing: 1 metre 

Soil type: Almasippi loamy fine sand, tile drained 

Verticillium: 93 Verticillium dahlia propagules per gram of soil 

Planting date: May 8 2010 

Harvest date: September 15 2010 

Field description:  

Table 31 

Treatments: Table 32 and Table 33 

 

 

Table 31 Soil analysis and fertilizer application 
Description Residual Applied Application Method

N lbs/acre * 30

P2O5 ppm ** 25 40 Side-banded

K ppm ** 146 100, 65 Side-banded, Broadcast

S lbs/acre * 64 20 Side-banded

Ph 7.6

CEC 19.4

* 0-24 inch

** 0 - 6 inch

See Table 2

 
 

Table 32 Treatment list 

Trt #

Actual N 

(lbs/ac)

Seed 

Spacing (in)

1 Low 10

2 Low 12

3 Low 14

4 Med 10

5 Med 12

6 Med 14

7 High 10

8 High 12

9 High 14

Highland Russet
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Table 33 Details of nitrogen applications 

Treatment Total At Plant* 47 DAP 76 DAP

Low 162.5 125 25 12.5

Med 227.5 175 35 17.5

High 292.5 225 45 22.5

* 25 lbs sideband balance broadcast

Actual N (lbs/ac)

 
 

Results: Petiole Nitrogen (Table 34) 

 

The fourth petiole was collected from 30 plants per plot on July 15
th

, 46 days after emergence 

(DAE). Petiole nitrogen increased as rates of nitrogen increased and tended to decreases as in-

row seed spacing was reduced. The target range for petiole nitrogen 46 DAE for Russet 

Burbank is between 11,000 to 15,000 ppm nitrate nitrogen. Only the low rate of nitrogen was 

deficient in petiole nitrogen. The high rate of nitrogen treatments has petiole nitrate 

concentrations that ranged from sufficient to excessive. 

 

Table 34 Effect of nitrogen rate and seed spacing on petiole nitrogen 

Petiole N, 38 DAE

Probability LSD(.05)

Low 7972 9585 10692 9416 b Nitrogen 0.0280 4709

Med 11908 12271 14764 12981 ab Spacing 0.2185 NSD

High 15116 17557 16996 16557 a N x Spacing 0.4394 NSD

11665 13138 14151

10 12 14

 

 

 Results: Stand and Stem (Table 35) 

 

The number of plants and stems in 12 metres of row were counted on June 15, 38 days after 

plant (DAP). As seed spacing decreased the number of plants per 12 metre row increased. 

Stand counts indicate that actual plant spacing 38 DAP was 10.6, 12.4 and 13.6 inches for the 

10, 12 and 14 inch seed spacing treatments respectively. The number of stems per 12 metre 

row increased as seed spacing decreased.  There was an interaction between nitrogen and seed 

spacing. As nitrogen increased and seed spacing decreased the number of stems increased.  
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Table 35 Effect of nitrogen and seed spacing on the number of plants and stems in 12m 

Plants/12 metre row 39 DAP

Probability LSD(.05)

Low 44.0 38.0 35.5 39.2 Nitrogen 0.7679 NSD

Med 43.8 38.3 34.3 38.8 Spacing 0.0001 1.1

High 46.0 37.8 34.8 39.5 N x Spacing 0.8181 NSD

44.6 a 38.0 b 34.8 c

Stem/12 metre row 39 DAP

Probability LSD(.05)

Low 75.3 a 65.8 b 56.3 d 65.8 Nitrogen 0.7316 NSD

Med 76.5 a 64.0 bc 61.3 bcd 67.3 Spacing 0.0002 4.9

High 80.0 a 57.5 cd 60.3 bcd 65.9 N x Spacing 0.0448 6.5

77.3 a 62.4 b 59.3 b

10 12 14

10 12 14

 
 

Results: Yield (Table 36) 

 

The trial was harvested on September 15
th

 (Table 36). Seed spacing and nitrogen had no effect 

on marketable yield. Decreasing seed spacing produced a smaller tuber profile as evidenced 

by a reduction in the percentage of bonus tubers >10 oz and a trend to increase the yield of 

undersize (<2’) tubers. 

 

Table 36 Effect of nitrogen rate and seed spacing on yield
Undersize

Probability LSD(.05)

Low 28.4 19.3 14.3 20.6 Nitrogen 0.0698 NSD

Med 24.0 16.8 24.3 21.7 Spacing 0.1358 NSD

High 36.3 25.5 28.2 30.0 N x Spacing 0.2333 NSD

29.6 20.5 22.3

Marketable

Probability LSD(.05)

Low 477.6 476.7 469.7 474.7 Nitrogen 0.3982 NSD

Med 480.7 481.8 470.6 477.7 Spacing 0.5338 NSD

High 484.7 461.3 461.9 469.3 N x Spacing 0.8160 NSD

481.0 473.3 467.4

Total

Probability LSD(.05)

Low 506.0 496.0 483.9 495.3 Nitrogen 0.6909 NSD

Med 504.7 498.7 494.8 499.4 Spacing 0.1759 NSD

High 521.0 486.7 490.1 499.3 N x Spacing 0.5846 NSD

510.6 493.8 489.6

Bonus %

Probability LSD(.05)

Low 43.9 cd 43.7 cd 56.9 a 48.2 Nitrogen 0.1455 NSD

Med 48.6 abc 55.1 ab 48.3 abc 50.7 Spacing 0.0171 6.4

High 34.7 d 45.5 bc 54.4 ab 44.9 N x Spacing 0.0305 10.0

42.4 b 48.1 ab 53.2 a

12 1410

10 12 14

10 12 14

10 12 14
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Results: Quality (Table 37 and Table 38) 

 

Increasing the rate of nitrogen from low to medium/high decreased the specific gravity. Seed 

spacing had no effect on specific gravity. There was no difference in fry colour or sugar end 

defect between nitrogen and seed spacing treatments. No hollow heart was detected in the 

trial. 

 

Table 37 Effect of nitrogen rate and seed spacing on French fry quality
Mean Fry Colour - Oct 4

Probability LSD(.05)

Low 0.23 0.13 0.30 0.22 Nitrogen 0.1748 NSD

Med 0.43 0.35 0.38 0.38 Spacing 0.6673 NSD

High 0.55 0.33 0.45 0.44 N x Spacing 0.9425 NSD

0.40 0.27 0.38

Sugar End % - Oct 4

Probability LSD(.05)

Low 0.0 2.5 0.0 0.8 Nitrogen 0.4219 NSD

Med 0.0 0.0 0.0 0.0 Spacing 0.4219 NSD

High 0.0 0.0 0.0 0.0 N x Spacing 0.4449 NSD

0.0 0.8 0.0

Mean Fry Colour - Dec 9

Probability LSD(.05)

Low 0.08 0.05 0.05 0.06 Nitrogen 0.1840 NSD

Med 0.25 0.38 0.10 0.24 Spacing 0.2601 NSD

High 0.08 0.38 0.33 0.26 N x Spacing 0.6544 NSD

0.13 0.27 0.16

Sugar End % - Dec 9

Probability LSD(.05)

Low 0.0 0.0 0.0 0.0 Nitrogen 0.4219 NSD

Med 2.5 0.0 0.0 0.8 Spacing 0.4219 NSD

High 0.0 0.0 0.0 0.0 N x Spacing 0.4449 NSD

0.8 0.0 0.0

Mean Fry Colour - Mar 15

Probability LSD(.05)

Low 0.03 0.05 0.08 0.05 Nitrogen 0.1316 NSD

Med 0.13 0.18 0.05 0.12 Spacing 0.9497 NSD

High 0.10 0.08 0.15 0.11 N x Spacing 0.3818 NSD

0.08 0.10 0.09

Sugar End % - Mar 15

Probability LSD(.05)

Low 0.0 0.0 0.0 0.0 Nitrogen 1.0000 NSD

Med 0.0 0.0 0.0 0.0 Spacing 1.0000 NSD

High 0.0 0.0 0.0 0.0 N x Spacing 0.0000 NSD

0.0 0.0 0.0

10 12 14

10 12 14

10 12 14

10 12 14

10 12 14

10 12 14
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Table 38 Effect of nitrogen rate and seed spacing on specific gravity. 

Specific Gravity

Probability LSD(.05)

Low 1.0910 1.0910 1.0920 1.0913 a Nitrogen 0.0006 0.0013

Med 1.0890 1.0855 1.0885 1.0877 b Spacing 0.1206 NSD

High 1.0852 1.0883 1.0890 1.0875 b N x Spacing 0.2593 NSD

1.0884 1.0883 1.0898

10 12 14

 

Conclusions: 

 

As seed spacing decreased the number of plants and stems per 12 metre row increased. Seed 

spacing and nitrogen had no effect on marketable yield. Maximum yield was produced at the 

low rate of nitrogen. Decreasing seed spacing produced a smaller tuber profile as evidenced 

by a reduction in the percentage of bonus tubers >10 oz and a trend to increase the yield of 

undersize (<2’) tubers. Increasing the rate of nitrogen from low to medium/high decreased the 

specific gravity. Seed spacing had no effect on specific gravity. There was no difference in fry 

colour or sugar end defect between nitrogen and seed spacing treatments. No hollow heart 

was detected in the trial.
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Bannock Adaptation Trial 
 

Funding: Keystone Potato Producers Association16.6 % 

Simplot Canada 16.6 % 

McCain Foods 16.7 % 

ARDI 50% 

 

Principal Investigators: Blair Geisel, Darin Gibson and Donovan Fehr, Gaia Consulting Ltd. 

 

In Kind: Sawatzky Enterprises 

 

Introduction:  
 

Optimizing Nitrogen (N) management for each potato variety is critically important to tuber 

yield and quality.  Seed spacing can greatly influence size distribution and yield.  Information 

has been developed regarding the effects of N fertilization and seed spacing on Russet 

Burbank, but little is known of how recently released varieties respond to various N rates and 

seed spacing in Manitoba.  Understanding the interactions amongst N rate, variety and seed 

spacing could lead to the development of management strategies for each variety under 

Manitoba conditions. 

 

In 2010, marketable yield increased with decreasing seed spacing (P=0.05) and increasing rate 

of nitrogen from low to medium (p = 0.10).  There was no difference in yield between the 

medium and high rates of nitrogen. Increasing nitrogen rate increased the percentage of bonus 

tubers >10 oz (p=0.05). Decreasing seed spacing decreased the percentage of tubers >10 oz 

(p=0.05). Decreasing seed spacing produced a smaller tuber profile as evidenced by a 

reduction in the percentage of bonus tubers >10 oz and a trend to increase the yield of 

undersize (<2’) tubers. Percent hollow heart increased with increasing rates of nitrogen.  

Specific gravity decreased with increasing rates of nitrogen.  Fry colour and sugar end defect 

were not affected by nitrogen rate and seed spacing.  

 

Analysis of the combined data from 2009 and 2010 indicates that total and marketable yield 

increased from low to high rates of nitrogen.  Changing seed spacing from 8 to12 inches did 

not affect marketable yield, but did increase total yield.  A narrower seed spacing increased 

total yield, but produced a smaller tuber profile resulting in more grade-out.  The yield of 

undersize tubers (grade-out) increased and percentage of bonus tubers decreased as seed 

spacing was reduced. Specific gravity decreased with increasing rates of nitrogen and wider 

seed spacing.  Rate of nitrogen and seed spacing did not affect fry colour or sugar end defect.   

 

 

Objectives: 1.  To test potato varieties to determine their potential as replacement 

varieties for those presently grown in Manitoba for French fry processing. 

 

2.  To determine yield, grade and quality response of four potato varieties 

to N fertility at three different levels. 
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3.  To evaluate the interaction between variety, seed piece spacing and N 

fertility. 

 

Procedure: 

 

Plot size:  4 rows by 12 m (Assessments conducted on 2 centre rows) 

Trial design: Factorial (Nitrogen by spacing), 4 replicates 

Plot location: SW 33-11-8, near Bloom, Manitoba 

Crop:  Potatoes 

Variety:  Bannock Russet 

Row spacing: 1 metre 

Soil type:  Almasippi loamy fine sand, tile drained 

Verticillium: 93 Verticillium dahlia propagules per gram of soil 

Planting date: May 8 2010 

Harvest date: September 17 2010 

Field description: Table 39 

Treatments:  Table 40 and Table 41 

 

Table 39 Soil analysis and fertilizer application 

Description Residual Applied Application Method

N lbs/acre * 30

P2O5 ppm ** 25 40 Side-banded

K ppm ** 146 100, 65 Side-banded, Broadcast

S lbs/acre * 64 20 Side-banded

Ph 7.6

CEC 19.4

* 0-24 inch

** 0 - 6 inch

See Table 2

 
 

Table 40 Treatment list 

Trt #

Actual N 

(lbs/ac)

Seed 

Spacing (in)

1 Low 8

2 Low 10

3 Low 12

4 Med 8

5 Med 10

6 Med 12

7 High 8

8 High 10

9 High 12

Bannock Russet
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Table 41 Details of nitrogen applications 

Treatment Total At Plant* 59 DAP 76 DAP

Low 93 75 9 9

Med 155 125 15 15

High 217 175 21 21

* 25 lbs sideband balance broadcast

Actual N (lbs/ac)

 
 

 

Results: Stand and Stem (Table 42) 

 

The number of plants and stems in 12 metres of row were counted on June 16, 39 days after 

plant (DAP). As spacing decreased the number of plants per 12 metre row increased. Stand 

counts indicate that actual plant spacing 39 DAP was 8.7, 10.5 and 12.4 inches for the 8, 10 

and 12 inch seed spacing treatments respectively. The number of stems per 12 metre row 

increased as seed piece spacing decreased.  Nitrogen treatments had no affect on plant stand 

or stem count. There was no interaction between nitrogen and seed spacing.  

 

 

Table 42 Effect of nitrogen and spacing on the number of plants and stems in 12 m 

Plants / 12 metre row 39 DAP

Probability LSD(.05)

Low 52.3 43.8 38.3 44.8 Nitrogen 0.514 NSD

Med 53.5 44.8 37.8 45.3 Spacing 0.0001 3.1

High 56.3 46.3 38.0 46.8 N x Spacing 0.8899 NSD

54.0 a 44.9 b 38.0 c

Stem / 12 metre row 39 DAP

Probability LSD(.05)

Low 184.5 134.0 115.3 144.6 Nitrogen 0.0822 NSD

Med 189.0 152.3 120.3 153.8 Spacing 0.0001 8.5

High 193.8 147.5 120.3 153.8 N x Spacing 0.5894 NSD

189.1 a 144.6 b 118.6 c

8 10 12

8 10 12

 

 

Results: Yield (Table 43) 

 

The yield of undersize tubers increased with decreasing seed spacing (P=0.10). Marketable 

yield increased with decreasing seed spacing (P=0.05) and increasing rate of nitrogen from 

low to medium (p = 0.10).  There was no difference in yield between the medium and high 

rates of nitrogen. There was an interaction between seed spacing and nitrogen rate (p=0.10).  



 

41 

 

Marketable yield increased with increasing rate of nitrogen and decreasing seed spacing. 

Decreasing seed spacing and increasing nitrogen increased total yield. Increasing nitrogen rate 

increased the percentage of bonus tubers >10 oz (p=0.05). Decreasing seed spacing decreased 

the percentage of tubers >10 oz (p=0.05). Decreasing seed spacing produced a smaller tuber 

profile as evidenced by a reduction in the percentage of bonus tubers >10 oz and a trend to 

increase the yield of undersize (<2’) tubers. 

 

 

Results: Quality (Table 44 and Table 45) 

 

The percent hollow heart increased with increasing rates of nitrogen.  Specific gravity 

decreased with increasing rates of nitrogen.  Fry colour and sugar end defect were not affected 

by nitrogen rate and seed spacing.  

 

Conclusions: 

 

Marketable yield increased with decreasing seed spacing (P=0.05) and increasing rate of 

nitrogen from low to medium (p = 0.10).  There was no difference in yield between the 

medium and high rates of nitrogen. Increasing nitrogen rate increased the percentage of bonus 

tubers >10 oz (p=0.05). Decreasing seed spacing decreased the percentage of tubers >10 oz 

(p=0.05). Decreasing seed spacing produced a smaller tuber profile as evidenced by a 

reduction in the percentage of bonus tubers >10 oz and a trend to increase the yield of 

undersize (<2’) tubers. 

 

The percent hollow heart increased with increasing rates of nitrogen.  Specific gravity 

decreased with increasing rates of nitrogen.  Fry colour and sugar end defect were not affected 

by nitrogen rate and seed spacing.  
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Table 43 Effect of nitrogen and spacing on yield
Undersize

Probability LSD(.05)

Low 31.4 26.4 26.6 28.1 Nitrogen 0.9549 NSD

Med 36.7 27.4 18.9 27.7 Spacing 0.0789 7.1*

High 29.5 28.6 21.2 26.4 N x Spacing 0.4771 NSD

32.5 a 27.5 ab 22.3 b * significant at 0.1

Marketable

Probability LSD(.05)

Low 421.7 d 394.1 e 395.8 e 403.8 b Nitrogen 0.0540 31.5*

Med 449.0 ab 447.8 abc 447.7 abc 448.2 a Spacing 0.0009 5.4

High 451.6 ab 431.5 cd 459.9 a 447.7 a N x Spacing 0.0698 16.6*

440.8 a 424.5 c 434.5 b * significant at 0.1

Total

Probability LSD(.05)

Low 453.1 cd 420.5 e 422.4 e 432.0 b Nitrogen 0.0196 30.1

Med 485.7 a 475.2 ab 466.7 bc 475.8 a Spacing 0.0136 12.5

High 481.1 ab 460.1 cd 481.1 ab 474.1 a N x Spacing 0.0711 14.8*

473.3 a 451.9 b 456.7 b * significant at 0.1

Bonus %

Probability LSD(.05)

Low 17.45 22.26 35.65 25.12 c Nitrogen 0.0084 7.90

Med 29.59 28.06 45.63 34.43 b Spacing 0.0079 9.38

High 29.54 42.24 50.26 40.68 a N x Spacing 0.1353 NSD

25.52 b 30.85 b 43.84 a

8 10 12

8 10 12

10 12

8 10 12

8

 
 

Table 44 Effect of nitrogen and spacing on hollow heart and specific gravity. 
HH % by #

Probability LSD(.05)

Low 0.00 1.14 0.00 0.38 c Nitrogen 0.0261 2.83

Med 5.03 4.32 4.35 4.56 a Spacing 0.9883 NSD

High 3.97 2.63 4.02 3.54 b N x Spacing 0.9656 NSD

3.00 2.70 2.79

HH % by weight

Probability LSD(.05)

Low 0.00 2.50 0.00 0.83 c Nitrogen 0.0247 5.50

Med 10.37 9.09 8.74 9.40 a Spacing 0.9250 NSD

High 7.57 4.16 5.30 5.68 b N x Spacing 0.9565 NSD

5.98 5.25 4.68

Specific Gravity

8 10 12 Probability LSD(.05)

Low 1.0861 1.0849 1.0851 1.0854 a Nitrogen 0.0227 0.00168

Med 1.0861 1.0853 1.0843 1.0852 a Spacing 0.1816 NSD

High 1.0837 1.0838 1.0815 1.0830 b N x Spacing 0.6840 NSD

1.0853 1.0847 1.0836

8 10 12

8 10 12
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Table 45 Effect of nitrogen and spacing on French fry quality 

Mean Fry Colour - Sept 29

8 10 12 Probability LSD(.05)

Low 0.55 0.73 0.83 0.70 Nitrogen 0.0629 NSD

Med 0.85 0.85 0.88 0.86 Spacing 0.8614 NSD

High 0.40 0.58 0.42 0.46 N x Spacing 0.9188 NSD

0.60 0.72 0.71

% Sugar Ends - Sept 29

Probability LSD(.05)

Low 0.0 0.0 2.5 0.8 Nitrogen 0.6699 NSD

Med 0.0 2.5 0.0 0.8 Spacing 0.6699 NSD

High 0.0 0.0 0.0 0.0 N x Spacing 0.3036 NSD

0.0 0.8 0.8

Mean Fry Colour - Dec 15

8 10 12 Probability LSD(.05)

Low 0.40 0.33 0.33 0.35 Nitrogen 0.2216 NSD

Med 0.40 0.41 0.59 0.47 Spacing 0.9949 NSD

High 0.37 0.45 0.23 0.35 N x Spacing 0.5295 NSD

0.39 0.39 0.38

% Sugar Ends - Dec 15

Probability LSD(.05)

Low 0.0 0.0 0.0 0.0 Nitrogen 1.0000 NSD

Med 0.0 0.0 0.0 0.0 Spacing 1.0000 NSD

High 0.0 0.0 0.0 0.0 N x Spacing 0.0000 NSD

0.0 0.0 0.0

Mean Fry Colour - Mar 9

8 10 12 Probability LSD(.05)

Low 0.03 0.05 0.10 0.06 Nitrogen 0.1754 NSD

Med 0.08 0.10 0.08 0.08 Spacing 0.9596 NSD

High 0.27 0.23 0.16 0.22 N x Spacing 0.5857 NSD

0.12 0.13 0.11

% Sugar Ends - Mar 9

Probability LSD(.05)

Low 0.0 0.0 0.0 0.0 Nitrogen 1.0000 NSD

Med 0.0 0.0 0.0 0.0 Spacing 1.0000 NSD

High 0.0 0.0 0.0 0.0 N x Spacing 1.0000 NSD

0.0 0.0 0.0

8 10 12

8 10 12

8 10 12
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Compare Efficacy of Herbicide Treatments in 

Controlling Nightshade 
Funding: Advancing Agri-Innovation Program 50% 

Seed Potato Growers Association of Manitoba 18.4% 

Keystone Potato Producers Association 18.4% 

Simplot Canada 4.4% 

McCain Foods 4.4% 

Valent Canada Inc 4.4% 

 

In Kind: Marlin Froese, W.J. Siemens Farming Co 

 Arty’s Air Services 

 

Progress: First year 

 

Principal Investigators: Blair Geisel, Darin Gibson and Donovan Fehr of Gaia Consulting 

Ltd. 

 

Introduction: In 2009, nightshade was classified as an “Emerging Weed Issue” by MAFRI. The 

hairy, eastern black or cut leaf nightshade species have been identified in each potato production 

region of Manitoba.  All species are highly competitive weeds that reduce yield.  In addition, 

hairy nightshade is host to Potato Leaf Roll Virus (PLRV), which infects potato. A trial 

conducted in 2007 by Agriculture and Agri-Food Canada (AAFC) demonstrated that a heavy 

infestation of nightshade reduced marketable yield by 40 percent. Studies in Idaho indicate that 

hairy nightshade is a very efficient host of Potato Leaf Roll Virus (PLRV), which affects both 

the French fry and seed potato industries. Net necrosis, a symptom of PLRV, causes the fries 

from the stem end of an infected tuber to darken rendering them unmarketable.  Seed potatoes 

infected with PLRV lack vigour and produce lower marketable yields, so only a very small 

percentage of infected tubers are allowed in a certified seed lot.  The tolerance for total viruses 

including PLRV ranges from 0.0% for Elite 1 to 0.3% for Elite 4 seed classes. The presence of 

PLRV in amounts above the prescribed threshold will cause the seed tubers to either be 

downgraded or rejected resulting in a financial loss to the producer. Green peach aphid (GPA) 

and potato aphid, the most important vectors for PLRV, prefer nightshade to potatoes. Hairy 

nightshade not only acts as a preferred host of GPA, but aphid reproduction is 24% greater on 

hairy nightshade than on potato (Alvarez and Srinivasan 2005). Additionally, PLRV 

transmission by GPA from hairy nightshade to potato was 4 times the transmission rate from 

potato to potato (Alvarez and Srinivasan 2005). Because hairy nightshade can serve as an 

elevated inoculum source and preferred green peach aphid host, this weed plays a major role in 

the epidemiology of PLRV in potato production systems. As a result, researchers have 

recommended inclusion of hairy nightshade control in PLRV and GPA management strategies 

for seed and commercial potato production (Alvarez and Hutchinson 2005).   

 

Several herbicides are available for control of nightshade, but there are impediments to using 

these products, either because the time of application does not fit with current cultural practices, 

the timing of irrigation to activate the herbicide does not fit with current irrigation practices, or 
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the efficacy of some products is unknown or effective rates are not registered in Canada. Many 

herbicides that control nightshade must be applied after planting, but prior to emergence, which 

is not a typical time to apply herbicides in Manitoba.  This requires the producer to do two 

things. One, the producer must hill prior to emergence, which is not universally practiced in the 

province.  Two, moisture in the form of precipitation or irrigation is required to activate the 

herbicide.  In Manitoba, most producers do not have irrigation systems set-up at this cropping 

stage, so they run the risk of poor control if precipitation does not occur.  Other herbicides 

applied either as a pre-plant incorporated (Eptam/Sencor) or foliar (Prism) treatments do not 

require moisture to activate, but efficacy has not been established under Manitoba conditions. 

Prism is registered in the U.S. to control nightshade, but at a rate significantly higher than is 

registered in Canada.   

 

In 2010, pre-plant incorporated Eptam/Sencor provided poor control of nightshade and other 

weeds species.  Excessive precipitation may have caused this product to perform poorly.  Post-

plant, pre-emergence applied Chateau or Chateau/Lorox were the most effective treatments in 

controlling nightshade and other weeds.  All foliar treatments (Prism at the registered rate, Prism 

at a high rate and Eptam/Sencor/Prism tank mix) provided good control of nightshade.   The high 

rate of Prism was not more effective than Prism at the low rate.  Eptam/Sencor/Prism provided 

the broadest weed control of the foliar herbicides.  The most successful nightshade strategy will 

use multiple applications of herbicides, such as post-plant pre-emergence and foliar herbicides or 

stale seed bed burn-off with glyphosate or gramoxone followed by a foliar herbicide.  This is 

especially true when producing less competitive varieties or where crop stress reduces the crop 

canopy. The success of all herbicide programs is dependent upon having a vigorous crop to 

compete with the nightshade.  

 

Objectives:  

1. To compare the efficacy of registered and unregistered herbicides in control of 

nightshade. 

2. To compare efficacy of herbicides applied at different cropping stages. 

3. To determine if the US rate of Prism is effective in controlling nightshade. 

4. To determine if potato is tolerant to Chateau.   

 

Procedure: 

Plot size: 4 rows by 6 m (Assessments conducted on 2 centre rows) 

Trial design: RCB 4 replicates 

Plot location: Cooperator’s field in Winkler/Rosetown area 

Potato Variety: Russet Burbank 

Row spacing: 1 metre 

Planting Date: June 02 

Hilling Date: Site was hilled prior to crop emergence on June 15, 13 days after planting 

Hilling and cultivation controlled all emerged weeds. 

 

Treatments: Table 46.   

Nightshade Sp.: American black nightshade (identified by Nasir Shaikh, Weed Specialist, 

MAFRI) 
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Table 46 List of Herbicide Treatments 

Active

Active Rate 

(g ai/ha)

Application 

Timing

Application 

Date

1 Chateau WDG flumioxazin 51 % 53.55 105 g PPPE Jun-15

2 Chateau - Hand Weeded WDG flumioxazin 51 % 53.55 105 g PPPE Jun-15

3 Chateau WDG flumioxazin 51 % 53.55 105 g PPPE Jun-15

Lorox L linuron 480 g/L 1680 3500 mL Jun-15

4 Eptam L EPTC 800 g/L 3600 4500 mL PPI Jun-02

Sencor DF metribuzin 75 % 412.5 550 g

5 Prism DF rimsulfuron 25 % 15 60 g Foliar Jul-07

6 Prism US Rate DF rimsulfuron 25 % 26.25 105 g Foliar Jul-07

7 Sencor DF metribuzin 75 % 279.75 373 g Foliar Jul-07

Prism DF rimsulfuron 25 % 15 60 g

Eptam L EPTC 800 g/L 1760 2200 mL

8 Control - Hand Weeded

9 Control - Weedy

Treatment

Active 

Conc. Rate (ha)

 
Pre-Plant Incorporated (PPI) Application Method for Treatment 4: 

Note: The plot was cultivated prior to application. The plot 

was cultivated and tilled with a rotary power 

cultivator to incorporate the herbicide.  

Application Date:  June 02 

Nozzle Type: Tee-Jet 80-02 

Nozzle Spacing: 50 cm 

Nozzle Height: 60 cm 

Pressure: 30 psi (207 kPa) 

Volume: 225 L/ha 

 

Post-Plant Pre-Emergence (PPE) Application Method for Treatments 1, 2 and 3:   

Note:  Plot was hilled on 06/15 prior to emergence.  

Treatments 1, 2 and 3 were applied immediately 

after hilling 

Application Date:  June 15 

Nozzle Type: TurboDrop TD015 venturi, 110-04 nozzle 

Nozzle Spacing: 50 cm 

Nozzle Height: 45 cm 

Pressure: 80 psi (550 kPa) 

Volume: 225 L/ha 

 

Foliar Application Method for Treatments 5, 6 and 7: 

Application Date:  July 07 

Nozzle Type: TeeJet 80-02 

Nozzle Spacing: 50 cm 

Nozzle Height: 60 cm 

Pressure: 30 psi (550 kPa) 

Volume: 225 L/ha 
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Top kill On August 5
th

, a significant amount of late blight infection was detected, 

so the site was destroyed. 

 

Results General Comments:  

 

At this site, herbicide performance was poor because of extremely high weed pressure from 

nightshade, buckwheat and lambsquarters.  Also, excessive precipitation stressed the potato 

plant reducing the crop’s competitiveness against weeds.  Typically, a single application of 

herbicide will control normal weed populations, so long as the potato crop is vigorous and can 

compete with the weeds.  In this trial, additional herbicide applications would have been 

required to provide acceptable season long control. 

 

In 2010, environmental conditions made evaluation of herbicide efficacy challenging.  The 

site received excessive precipitation, which reduced vigour in some plots; especially those 

located at a lower elevation.  Poor plant vigour, which reduced crop competition with weeds, 

had an impact on herbicide efficacy.  In some cases weed control was dependent upon 

elevation.  The potato crop in plots at lower elevations was less competitive with weeds than 

the potato crop in plots at higher elevations.   Also, in early August, late blight infected the 

site, so it was destroyed to prevent the disease from infecting adjacent commercial fields.  

This eliminated any chance of collecting yield data to determine if the Chateau injured the 

crop and reduced yield. No phytotoxicity was observed in any of the herbicide treatments, but 

there are situations where herbicides reduce yield without the crop expressing phytotoxicity 

symptoms.   

 

Results: Pre-plant incorporated herbicide application 

 

Eptam/Sencor (#4) was applied just prior to planting on June 2.  Weed control was assessed as 

40% and 15% control of all weed species when compared to the check (Figure 9) on July 7
th

, 

35 days after planting (DAP) and July 21
st
, 49 DAP respectively (Figure 8 and Table 47).  The 

poor performance of PPI Eptam/Sencor may have been due to the excessive precipitation after 

application, which accelerated the brake down of the active ingredient in the soil. 

 

Results: Post-plant, pre-emergence herbicide applications 

 

Chateau (#1) and Chateau/Lorox (#3) were applied Post-plant, pre-emergent on June 15
th

 and 

assessed on July 7
th

 (35 DAP) and July 21
st
 (49 DAP) (Figure 6, Figure 7 and Table 47).    On 

July 7
th

 percent weed control for all weed species was 90 and 95 percent for treatments 1 and 

3 respectively.  On July 21
st
 the percent weed control for all weed species was 78.8 and 87.5 

percent for treatments 1 and 3 respectively.  The Chateau/Lorox tank mix provided somewhat 

better overall weed control than Chateau alone based on the visual assessment.  In this trial, 

treatments 1 and 3 began to break down between 35 and 49 days DAP and the application of 

another herbicide would have been required to maintain season long weed control.  In other 

trials conducted by Gaia Consulting, where the site had fewer weeds and the crop was more 

competitive, a second herbicide application wasn’t required. 
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Figure 6 Chateau (#1) on July 7
th

, 35 DAP  

 Figure 7 Chateau/Lorox (#3) on July 7
th

, 35 DAP 

 

 
 

 

Figure 8 Eptam/Sencor (#4) July 7
th

, 35 DAP   

 Figure 9 Untreated Check (#9) on July 7
th

, 35 DAP 
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Results: Foliar herbicide applications 

 

Prism at the registered rate (#5), Prism at the high rate (#6) and Sencor/Prism/Eptam tank mix 

(#7) were applied as a foliar application on July, 7
th

, 35 DAP.  The foliar applications were 

assessed on July 21
st
, 49 DAP, 14 days after application (Table 47).  The Eptam/Sencor/Prism 

tank mix was the most effective of the foliar treatments.  Unfortunately it is not possible to 

determine the contribution of the Eptam to efficacy because there was no Sencor/Prism tank 

mix treatment to compare to.  The Eptam/Sencor/Prism (#7) tank mix had more nightshade 

plants than either of the Prism treatments (#s 5 & 6), making it appears less effective. As 

indicated above, treatment #7 was the most effective foliar treatment controlling all weed 

species, so there was little weed competition preventing nightshade from germinating (Figure 

10).  The nightshade that was counted in the July 21
st
 assessment had emerged after the 

herbicide was applied on July 7
th

.  Prism treatments #s 5 and 6 did control nightshade, but 

only suppressed lambsquarters.  The high population of injured lambsquarters (Figure 11) 

remained vigorous enough to choke out any new growth of nightshade thus giving a false 

impression of better control than treatment #7.   Prism at the high rate (#6) was no more 

effective in controlling weeds than Prism at the lower registered rate (#5). 

 

Table 47 Effect of herbicide treatment on weed populations on July 31
st
, 49 DAP. 

1 Chateau 3.7 cd 2.7 c 0.6 b 4.5 a 78.8 bcd

3 Chateau / Lorox 1.7 d 1.9 c 0.0 b 6.6 a 87.5 ab

4 Eptam / Sencor 11.8 ab 26.4 ab 3.7 a 3.6 a 15.0 e

5 Prism 5.6 bc 11.5 b 0.2 b 8.1 a 70.0 cd

6 Prism US Rate 5.9 bc 26.0 ab 0.2 b 2.4 a 65.0 d

7 Sencor / Prism / Eptam 14.7 a 0.0 d 0.0 b 2.3 a 85.0 abc

9 Control - Weedy 11.7 ab 45.3 a 4.4 a 7.2 a 0.0 e

Visual % 

ControlTreatment Nightshade

Lambs- 

quarters Pigweed

W. 

Buckwheat

Weeds/Meter
2 

on July 21

Means followed by same letter do not significantly differ (P=.05, LSD).  Data  were 

transformed to stabilize the variance.  The table shows de-transformed means.  LSD's are 

not presented for transformed data.

Treatment Prob(F) 0.0001 0.0001 0.0001 0.0018 0.0001

CV 29.6 39.1 38.5 59.1 15.9

LSD (P=.05)

 
 

The most successful nightshade control strategy will use multiple applications of herbicides, 

such as a post-plant pre-emergence herbicide followed by a foliar herbicide after emergence 

or a stale seed bed burn-off with glyphosate or gramoxone followed by a foliar herbicide after 

emergence.  The success of all herbicide programs is dependent upon having a vigorous crop 

to suppress further germination and development of nightshade.  
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As stated above, crop competition is an important factor in nightshade control.  Nightshade 

will flourish in areas of the field where the crop lacks vigour due to salinity, drown out or 

other problems.  It would be prudent to destroy these areas to prevent the nightshade from 

going to seed.  Nightshade also flourishes in headlands where there is no crop competition.  

This is not a problem where tillage is used to keep the headland clean.  However in some 

fields, the row ends are not even because planter passes don`t always start and stop in the 

same place.  The indented areas do not receive tillage and nightshade will develop and go to 

seed.   

 

Figure 10 Eptam/Sencor/Prism tank mix (#7) on 07/2, 49 DAP

 
Figure 11 Prism at the registered rate (#5) on 07/21, 49 DAP.  Note the high density of injured 

lambsquarters. 
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Conclusions: 

 

In 2010, pre-plant incorporated Eptam/Sencor provided poor control of nightshade and other 

weeds species.  Excessive precipitation may have caused this product to perform poorly.  

Post-plant, pre-emergence applied Chateau or Chateau/Lorox were the most effective 

treatments in controlling nightshade and other weeds.  All foliar treatments (Prism at the 

registered rate, Prism at a high rate and Eptam/Sencor/Prism tank mix) provided good control 

of nightshade.   The high rate of Prism was not more effective than Prism at the low rate.  

Eptam/Sencor/Prism provided the broadest weed control of the foliar herbicides.  The most 

successful nightshade strategy will use multiple applications of herbicides, such as post-plant 

pre-emergence and foliar herbicides or stale seed bed burn-off with glyphosate or gramoxone 

followed by a foliar herbicide.  This is especially true when producing less competitive 

varieties or where crop stress reduces the crop canopy. The success of all herbicide programs 

is dependent upon having a vigorous crop to compete with the nightshade.  

 


