Colorado Potato Cultivar
Management

Research Data Summary

Samuel YC Essah

Assistant Professor and State Extension Specialist

Colorado State University
Department of Horticulture & Landscape Architecture
San Luis Valley Research Center
Center, Colorado

Not for Reproduction
Without Permission

-Comments Welcome-



TABLE OF CONTENTS

Page
MISSION STATEMENT .....cicasinsasinmiosissisicsisssssisssressimsaiibsiemns b sk o 2
MATERIALS AND METHODS. ........ccooititrietneie et srenaestesse e siae e see e 2-3
RESULTS AND DISCUSSION
C099053-3RU
Response of CO99053-3RU to nitrogen application rate .........c..coeeereiienviieeiinniniccns 3-5
Response of CO99053-3RU to in-row seed SPaCING ........coceerierivesrerceersserianeriersasnnns 5-6
Canela Russet
Response of Canela Russet to nitrogen application rate...........c.orueieieereereriserseriaenes 7-8
Response of Canela Russet to in-row seed SPaCINg........cvvvvveiiirireirineiaieesiniesnesnens 9-10
Premier Russet
Response of Premier Russet to nitrogen application rate .........ccccoiveemeisvmsinsinssnene 10-12
Russet Norkotah (sel. 8)
Response of Russet Norkotah (S8) to nitrogen application rate............ccceeeccurnene 12-14
Interactive effect of compost tea, fungicide application, and nitrogen management
on yield and tuber quality of Russet Norkotah (sel. 8)......cccooveevveninicniiiniiiiennes 15-16
AC99329-7PW/Y
Response of AC99329-7PW/Y to nitrogen application rate..........coecveeveriniiveirnannnns 17-18
Response of AC99329-7PW/Y to in-row seed Spacing..........cvveerreversecsveeresassessnnes 19
Purple Majesty
Response of Purple Majesty to nitrogen application rate  ........ccccceeisiveneenrinncnncns 20-21
Response of Purple Majesty to in-row seed Spacing  ......ccccocuvvveievesiinininininnnnens 22-23
C099100-1RU
Response of CO99100-1RU to in-row seed SpPacing .........c..coeevverervrienenineereniiinnns 23-24

Rio Grande Russet

Interactive effect of compost tea, fungicide application, and nitrogen management on yield and
tuber quality of Rio Grande RUSSEL ..........ccvvveviiininicieine e ssnenes 25-26
Effect of cover crops on yield and tuber quality of Rio Grande Russet potato.......... 27-28



MISSION STATEMENT

The mission of the Colorado Potato Cultivar Management and Physiology Program is to develop
cultural management guidelines for the successful production of newly released and existing
potato cultivars, as well as advanced potato selections that have the potential of being released,
through field and laboratory research.

INTRODUCTION

Each potato cultivar has its own unique set of cultural management requirements for
maximizing tuber yield of premium size and grade tubers. Therefore, cultural management
practices that maximize tuber production and quality of each potato cultivar must be developed.

The best guidelines for fertility practices, irrigation management, plant population
management, vine kill management, and other management practices are obtained from field
experiments conducted in replicated trials. New cultivars are much more successful when
release is accompanied by cultivar specific management guidelines. Information reported in this
book reveals management practices that are agronomically sound, economically advantageous,
and environmentally responsible, while optimizing potato tuber yield and quality.

When management guidelines are tailored for individual cultivars it leads to the
successful, sustainable, and economic production of the cultivar, which results in the
optimization of its genetic potential, while minimizing economic inputs and environmental
degradation.

In 2011, new potato cultivars were evaluated under Colorado production conditions for
their response to nitrogen application management, plant population (in-row seed spacing)
management, soil amendments, and preceding green manure and/or cover Crops.

MATERIALS AND METHODS

Nitrogen Management Studies

The field studies were laid out as randomized complete block designs. Treatments were
replicated four times. Treatments included nitrogen application rates at 60, 120, and 180 Ib N/ac.
A control treatment was included in all studies, where no nitrogen fertilizer was applied.

Soil samples were taken from each experimental site in the spring of 2011. The soil
samples were analyzed for residual soil nitrate nitrogen. Water samples were taken from the
irrigation well and analyzed for nitrate nitrogen concentration. The residual soil and irrigation
water nitrate nitrogen concentration added up to 29 1b N/ac in the cultivars CO99053-3RU,
Purple Majesty, Canela, and AC99329-7PW/Y experimental plots. Residual soil and irrigation
water nitrate N added up to 26 1b N/ac in the Russet Norkotah and Premiere Russet experimental
plots. Knowledge of the residual soil and irrigation water nitrate nitrogen content is important to
help estimate how much nitrogen fertilizer will be needed to apply to the potato crop for
optimum tuber yield and quality. Residual soil N + irrigation water N + applied N fertilizer =
available nitrogen for the plant.



Sixty Ib N/ac was applied pre-plant to all plots except the control. The remainder of each
treatment was applied in-season in three equal parts. Urea ammonium nitrate (32-0-0) was used
as source of N fertilizer application. In-season N application began just after tuber formation.
Subsequent application was done at weekly intervals. Nitrogen Fertilizer application ended on

July 26 (about 77 days after planting).
Potato seed piece were cut and suberized for 7 days before planting. C099053-3RU and

Purple Majesty were planted on May 9, 2011, and Canela, AC99329-7PW/Y, Russet Norkotah,
and Premiere Russet were planted on May 10, 2011. Vines were killed by mechanical flailing on
September 8, 2011, and harvesting was done on September 28 and 29, 2011.

Plant Population Management (In-row seed spacing) Studies

The in-row seed spacing studies were laid out in the field as randomized complete block
design. Each treatment was replicated four times. Each plot consisted of 3 rows spaced at 34
inches apart. In-row seed spacing treatments included planting seed at 10, 12, and 14 inches
spacing. All potato seed were planted by hand. Seed was cut and suberized for 7 days before
planting on May 17, 2011. Vines were killed by mechanical flailing on September 8, 2011, and
potatoes harvested on 29 and 30 September, for Canela, AC99329-7PW/Y, and CO99100-1RU.
C099053-3RU and Purple Majesty were harvested on October 4, 2011.

RESULTS AND DISCUSSION
C099053-3RU

Nitrogen Management of C099053-3RU
Tuber Yield and Tuber Size Distribution

Optimum tuber yield of CO99053-3RU was obtained at available nitrogen (soil + irrigation
water + applied nitrogen) rate of 150-160 Ib N/A (fig. 1)
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Fig. 1. Response of CO99053-3RU tuber yield and tuber size distribution to nitrogen application
rate.



In-season petiole nitrate nitrogen concentration of CO99053-3RU

To obtain optimum tuber yield, petiole nitrate nitrogen concentration of C099053-3RU should
range from 5900 ppm at 70 days after planting to 2000 ppm at 84 days after planting (fig. 2)
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Tuber external and internal defects were reduced by 1.6% and 6.0%, respectively, when
available N rate was 150 1b N/A, compared to the control (fig. 3 a,b).
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Fig. 3. Effect of nitrogen application rate on a) tuber external and b) internal defects of

C099053-3RU.

External defects include growth cracks, knobs, and misshapes.
Internal defects include hollow heart and brown center




Tuber Specific Gravity

Tuber specific gravity was high (1.095) at available N rate of 150 1b N/ac. Tuber specific gravity
dropped to 1.085 when available N rate increased to 209 1b N/ac (fig. 4)
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Fig. 4. Effect of nitrogen application rate
on tuber specific gravity of CO99053-3RU.

In-Row Seed Spacing Management of C 099053-3RU

Tuber Yield and Tuber Size Distribution

To obtain optimum yield with reduced seed input, C099053-3RU should be planted at a spacing

of 12-13 inches (fig. 5).
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Fig. 5. Yield response of CO99053-3RU to in-row seed spacing.



Effect of In-row Seed Spacing on Tuber External and Internal Defects

Tuber external and internal defects were reduced when C099053-3RU was planted at within row
spacing of 12 inches (fig. 6).
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Fig. 6. Effect of in-row seed spacing on tuber a) external and b) internal defects of CO99053-

3RU.

External defects include growth cracks, knobs, and misshapes.
Internal defects include hollow heart and brown center

In-row Seed Spacing and Tuber Specific Gravity of C0O99053-3RU

Tuber specific gravity was high in this study (1 .092). In-row seed spacing did not influence tuber

specific gravity in 2011 (fig. 7).

Fig. 7. Effect of in-row seed spacing on tuber specific gravity of CO99053-3RU.
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CANELA RUSSET
Nitrogen Management of Canela Russet
Tuber Yield and Tuber Size Distribution

Optimum available N (soil + irrigation water + applied nitrogen) rate for optimum tuber yield of
Canela Russet was observed to be between 149-179 Ib N/A (fig. 8).
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Fig. 8. Effect of nitrogen application rate on tuber yield and tuber size distribution of Canela
Russet.

In-season petiole nitrate nitrogen concentration of Canela Russet

For optimum tuber yield of Canela Russet, in-season petiole nitrate nitrogen concentration
should range from 10000 ppm at 69 days after planting down to 7500 ppm at 83 days after
planting (fig. 9).
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Nitrogen Rate Effect on Tuber External and Internal Defects of Canela Russet

No tuber external defects were observed at th

e available N rate of 149-179 1b N/A (fig. 10 a.),

and no internal defects were observed in tubers from the available N rate treatment of 149 Ib N/A

(fig. 10 b).
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Fig 10. Effect of nitrogen application rate on a) tuber external and b) internal defects of Canela

Russet

External defects include growth cracks, knobs, and misshapes.
Internal defects include hollow heart and brown center

Tuber Specific Gravity

Tuber specific gravity was high (1.104) at available N rate of 149 1b N/A (fig. 11). Tuber
specific gravity reduced significantly to 0.096 when available N rate increased to 209 Ib N/A.
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In-Row Seed Spacing Management of Canela Russet

Tuber Yield and Tuber Size Distribution

Optimum tuber yield of Canela Russet was obtained at in-row seed spacing of between 12-13
inches (fig. 12).
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Fig. 12. Effect of in-row seed spacing on tuber yield and tuber size distribution of Canela Russet

Seed Spacing and Tuber External Defects of Canela Russet

Tuber external defects increased by about 0.7% when seed was planted at 12 inches spacing,
compared to planting at 14 inches spacing (fig. 13). No internal defects were observed in any of
the tubers in this study.
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Fig. 13. Effect of in-row seed
spacing on tuber external defects of
Canela Russet.

External defects include growth
cracks, knobs, and misshapes.



Seed Spacing and Tuber Specific Gravity of Canela Russet

10

Tuber specific gravity was high (1.100) at the 12 inches spacing, compared to the 14 inches

spacing (1.098) treatment (fig. 14)
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PREMIER RUSSET

Nitrogen Management of Premier Russet

Tuber Yield and Tuber Size Distribution

Optimum tuber yield was obtained at available N rate of 156 1b N/A (Fig. 15).
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Fig. 15. Effect of nitrogen application rate on tuber yield and tuber size distribution of Premier

Russet.
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In-Season Petiole Nitrate Nitrogen Concentration of Premier Russet

For optimum tuber yield of Premier Russet, petiole nitrate nitrogen concentration should range
from 4000 ppm at 69 days after planting to 3000 ppm at 83 days after planting (fig. 16)
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Nitrogen Application Effect on Tuber External and Internal Defects of Premier Russet

With the exception of the 86 Ib available N rate per acre treatment where no external defects
were observed in the tubers (fig. 17 a), no difference was observed among the treatments in tuber
external (fig. 17 a) and internal (fig. 17 b) defects.
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Fig 17. Effect of N application rate on tuber (a) external and (b) internal defects of Prem
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External defects include growth cracks, knobs, and misshapes.
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Nitrogen Application and Tuber Specific Gravity of Premier Russet

No significant difference was observed in tuber specific gravity for the 26-146 1b available N
rate/A treatments (fig 18). However, there was a significant reduction in tuber specific gravity
when available N rate increased to 206 Ib N/A.

i ,_ ") Fig. 18. Effect of nitrogen
g application rate on tuber
1.104 1 , X T specific gravity of Premier
1102 {7 _— F— Russet.
2 [ON
> 1.1 4 ~ HO
g - m60N
o 1.098 17 e
8 1.096 4 : = 120N
s 7 180N
21.094 17 — e
wn -
1.092
1.09
_/
RUSSET NORKOTAH (S8)

Nitrogen Management of Russet Norkotah (S8)

Tuber Yield and Tuber Size Distribution

Optimum available

between 150-180 Ib N/A (fig. 19).

N rate for optimum tuber yield of Russet Norkotah (S8) was observed to be
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In-season Petiole Nitrate Nitrogen Concentration of Russet Norkotah (S8)

For optimum tuber yield, in-season petiole nitrate N concentration should range from 9000 ppm
at 69 days after planting to 5000 ppm at 83 days after planting (fig. 20) for Russet Norkotah (S8)
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Nitrogen Application and Tuber External and Internal Defects of Russet Norkotah (S8)

Field conditions in 2011 caused unusual tuber external and internal defects in Russet Norkotah
(S8). Tubers produced the lowest external defects (3%) when available N rate was 89 1b N/A. All
other treatments produced almost 4.5% external defects (fig. 21a). Tuber internal defects were
high (14%) in the control (0 N) treatment, and lowest when applied N was equal to 180 Ib N/A

(fig. 21 b).
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Fig. 21. Effect of N application rate on tuber (a) external and (b) internal defects of Russet
Norkotah (S8).
External defects include growth cracks, knobs, and misshapes.
Internal defects include hollow heart and brown center
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Nitrogen Application and Tuber Specific Gravity of Russet Norkotah (S8)

As it is usually observed in most potato cultivars, tuber specific gravity of Russet Norkotah (S8)
decreased with increased N application rate (fig. 22).
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AC99329-7PW/Y
Nitrogen Management of AC99329-7PW/Y
Tuber Yield and Tuber Size Distribution

AC99329-7PW/Y responded to high rates of N application. Maximum tuber yield was obtained
when available N rate was 209 1b N/A. (fig. 23).
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Fig. 23. Effect of nitrogen application rate on tuber yield and tuber size distribution of
AC99329-7TPW/Y.
In-season Petiole Nitrate N Concentration of AC99329-7PW/Y

For optimum tuber yield, in-season petiole nitrate N concentration of AC99329-7PW/Y should
range from 7000 ppm at 69 days after planting to 10000 ppm at 83 days after planting (fig. 24).
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Effect of Nitrogen Rate on Tuber External and Internal Defects of AC99329-7PW/Y

Tuber external defects were minimal in this cultivar for all nitrogen rate treatments. Tuber

external defects ranged from 0-0.7% (fig. 25). No internal defects were observed in any of the

tubers in the 2011 study.
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Fig. 25. Effect of nitrogen

defects of AC99329-7PW/Y.

growth cracks, knobs, and
misshapes

Nitrogen Rate and Tuber Specific Gravity of AC99329-7PW/Y

Tuber specific gravity was low at the high available N rate of 209 1b N/A (fig. 26). This observed

response is typical of most potato cultivars. Tuber specific gravity reduced when nitrogen

application rate was increased.
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Fig. 26. Effect of nitrogen

application rate on tuber specific

gravity of AC99329-7PW/Y.
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In-Row Seed Spacing Management of AC99329-7PW/Y

Tuber Yield and Tuber Size Distribution

19

The 2011 data indicated no significant response of AC99329-7PW/Y to in-row seed spacing. It
is therefore suggested that for optimum tuber yield with reduced seed input cost, AC99329-
7PW/Y could be planted at in-row spacing of 14 inches (fig. 27).

600 y— = I
& 500 R ——
400 — e
E 300 — —_—
2 200 4— = _S___‘___...-@ —
= 100 — —
-g 0 T L]
- 10 12 14
Seed Spacing (inches)
—o—Total —ii—>4 0z =—6—>60z
J

P
_ 400 ———————————————
&
g 300 B ——
2]
= 200 e ~ .
$ 100 o
2 o+—% —g—l
= 10 12 14

Seed Spacing (inches)
—4—4-100z —E->100z
\.

Fig. 27. Effect of in-row seed spacing on tuber yield and tuber size distribution of AC99329-

TPW/Y

In-Row Seed Spacing Effect on Tuber External and Internal Defects of AC99329-7PW/Y

No external or internal defects were observed in tubers from the seed spacing study.

In-Row Seed Spacing and Tuber Specific Gravity of AC99329-7P wry

Tuber specific gravity was low (1.087) at the 14 inches spacing, compared to the gravities
(1.091-1.093) measured for the10 and 12 inches spacing treatments, respectively (fig. 28).
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Fig. 28. Effect of in-row seed
spacing on tuber specific gravity
of AC99329-7PW/Y.




PURPLE MAJESTY

Nitrogen Management of Purple Majesty

Tuber Yield and Tuber Size Distribution

20

In this study, Purple Majesty responded to high nitrogen application rate. The available N rate
for optimum tuber yield of purple majesty was observed to be 209 1b N/A (fig. 29).
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Fig. 29. Effect on
nitrogen application
rate on tuber yield and
tuber size distribution
of Purple Majesty.

For optimum tuber yield of purple majesty, petiole nitrate nitrogen concentration should range
from 9000 ppm at 70 days after planting to 12500 ppm at 84 days after planting (fig. 30).
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Nitrogen Rate Effect on Tuber External and Internal Defects of Purple Majesty

The highest percent of external defects (1.4%) were observed in potatoes that received high rates
of available N (209 1b N/A). All other treatments either showed no external defects or showed
less than 1% external defects (fig. 31 a). However, tuber internal defects were relatively low
(0.5%) when available N rate was 209 1b N/A (fig. 31 b).
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Fig. 31. Effect of nitrogen application rate on tuber a) external and b) internal defects of Purple
Majesty.

Tuber external defects include growth cracks, knobs, and misshapes

Tuber internal defects include hollow heart and brown center

Nitrogen Rate and Tuber Specific Gravity of Purple Majesty

Tuber specific gravity decreased with increased nitrogen application rate (fig. 32).
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In-Row Seed Spacing Management of Purple Majesty
Tuber Yield and Tuber Size Distribution of Purple Majesty

For optimum tuber yield, Purple Majesty can be planted at a spacing of 13 inches (fig. 33).
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Fig. 33. Effect of in-row seed spacing on tuber yield and tuber size distribution of Purple
Majesty.

Effect of In-Row Seed Spacing on Tuber External and Internal Defects of Purple Majesty

Tuber external defects ranged from 0 to 0.6% in this study. Relatively more tuber external
defects (0.6%) were observed in the 12 inches spacing treatment (Fig. 34).
No internal defects were observed in tubers from the seed spacing study.
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In-Row Seed Spacing and Tuber Specific Gravity of Purple Majesty

Tuber specific gravity ranged from 1.084 to 1.086 (fig. 35). No significant difference was
observed in tuber specific gravity among the three seed spacing treatments.
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Fig. 35. Effect of in-row seed spacing on
tuber specific gravity of Purple Majesty.

In-Row Seed Spacing Management of CO99100-1RU

Tuber Yield and Tuber Size Distribution

For optimum tuber yield, C0O99100-1RU should be planted at in-row spacing of 12-13 inches
with a row spacing of 34 inches (fig. 36).
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Fig. 36. Effect of in-row seed spacing on tuber yield and tuber size distribution of CO99100-
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Effect of In-Row Seed Spacing on Tuber External and Internal Defects of CO99100-1RU

24

Tubers showed minimum external defects (1.3%) when seed was planted at in-row spacing of 12
inches (fig. 37 a). However, tuber internal defects were relatively high (4.2%) when seed was
planted at 12 inches spacing (fig. 37 b).
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Fig. 37. Effect of in-row seed spacing on tuber a) external and b) internal defects of CO99100-
1RU.

Tuber external defects include growth cracks, knobs, and misshapes

Tuber internal defects include hollow heart and brown center

In-Row Seed Spacing and Tuber Specific Gravity of CO99100-1RU

Tuber specific gravity was high (1.092 and 1.094) when seed was planted at in-row spacing of 12
and 14 inches, respectively (fig. 38). Tubers produced relatively low specific gravity (1.089)
when seed was planted at 10 inches spacing.
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