
CENTRAL OREGON POTATO NITROGEN FERTILIZER TRIALS

1984 Progress Report

Alvin R. Mosley, Shelton C. Perrigan and Steven R. James'

ABSTRACT

This preliminary nitrogen rate x time of application study suggests that
yield and quality of Russet Burbank potatoes peaked at about 200 pounds
per acre. Further, data indicated that for best yields approximately
two thirds of the nitrogen complement should be banded at planting and
the remainder sidedressed about 40 days later. Nitrogen applied in
excess of 200 pounds per acre or after the end of June seemed to be
largely wasted. Petiole NO -Nlevels on August 1 seemed to agree well
with yields when compared against nitrogen rates but not when compared
against times of application. These findings are preliminary in nature.
Additional studies are currently underway to expand and confirm trends
observed in 1984.

Proper nitrogen management is one of the most important tasks facing
potato growers. Too little nitrogen, or nitrogen improperly applied,
can reduce yields drastically. Too much nitrogen, especially late in
the season, can also lower yields through delayed maturity in short
season areas such as central Oregon.

Yields are not the only factor to be considered when planning fertilizer
programs, however. The effect of nitrogen on tuber quality and storage
life is too often ignored in the pursuit of high yields. It is probably
a safe assumption that losses in the storage and packing shed from
nitrogen mismanagement are more common than actual yield reductions.

Adverse effects of nitrogen fertilizer on quality in central Oregon are
most often caused by excess nitrogen late in the growing season from
about mid-August on. Late levels tend to delay tuber maturity and skin
set causing excess harvest injury. Mechanical injury not only leads to
increased cullage during packing but also promotes storage losses from
wound invasion by various decay organisms. A factor often overlooked in
assessing quality is specific gravity. High nitrogen rates late in the
season almost invariably lower specific gravity, a definite quality
reduction for processing potatoes.

Although most growers are acutely familiar with the effects of nitrogen
mismanagement on their crop and bank account, few feel confident in pre-
dicting optimum nitrogen rates and very few would be willing to guess
whether crop nitrogen status is optimal in mid-August, for example.
Optimum application rates at planting can easily be offset by excess
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water or some other stress during the growing season. Nutrient imbal-
ances in the soil can also affect the amount of nitrogen entering the
plant. Potassium, for example, is known to influence nitrogen uptake.
Because of these possible interferences, a knowledge of nitrogen levels
in plant tissues at any given time would be most useful to growers.

Petiole NO -Ncontent has been shown to be a useful indicator of nitro-
gen actually present in the plant. Using this tool and judicious
fertilizer applications, growers can maintain optimum crop nitrogen
levels regardless of soil, weather, or cultural conditions. Petiole
nitrate monitoring is particularly useful when combined with periodic
soil tests and occasional determinations of P, K, and other elements in
the tissues.

Seasonal curves of recommended petiole nitrate levels have been deve-
loped for Russet Burbank in most major producing areas. These have not
yet been adequately fitted to central Oregon conditions, however. The
goal of these studies is to develop recommendations for nitrogen ferti-
lization of Russet Burbank in central Oregon using petiole NO 3 -N moni-
toring to help maintain optimum levels throughout the season.'

PROCEDURES

A large field trial was planted at the Central Oregon Experiment Station
Powell Butte site in 1984. This test included nitrogen rates of 0, 100,
200, and 300 pounds/A and applications at planting (May 15) and on June
26 and August 6. The May 15 component was banded at planting; June 26
and August 6 treatments were broadcast immediately before irrigating and
watered in. Each treatment plot consisted of four rows 25 feet long.
The 16 treatments were repeated four times in a randomized complete
block statistical design. P and K were applied at recommended rates at
planting.

Planting, cultural and pest control practices were characteristic of the
central Oregon area. Petioles were collected approximately every two
weeks from late June through mid-August. These were analyzed for
nitrate nitrogen content in the Crop Science Department at Oregon State
University, using a nitrate electrode to reduce costs. Only the August
1 determinations will be presented in this report. Other dates will be
included in the final report on this work.

Plots were harvested on October 18 and grade-out and specific gravity
data were collected shortly afterward.

RESULTS

Results are summarized in Tables 1-3. Tables 2 and 3 are derived from
averaging rate effects across application dates (Table 2) and averaging
application timing effects across rates (Table 3). Discussions will
center around the latter two tables.
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RATE EFFECTS. Both total and No. 1 yields tended to peak around 200
pounds of N per acre (Table 2). It appears, therefore, that nitrogen in
excess of about 200 pounds was wasted on the site used in this study.
Specific gravity levels characteristically declined steadily from 1.093
with no nitrogen applied to 1.083 for 300 pounds applied. Gravities did
not change appreciably between 200 and 300 pounds per acre.

Petiole NO3 -N levels on August 1 corresponded roughly to yield as
expected. Based on data presented here, about 18,000 ppm seemed optimal
on August 1 in central Oregon.

TIMING EFFECTS. Banding approximately two thirds of the nitrogen
complement at planting followed by sidedressing the remainder in late
June favored high yields and quality (Table 3). Nitrogen applications
in early August appeared to be essentially wasted; likewise, omitting
nitrogen at planting did not favor high yields.

Petiole NO3 -N levels on August 1 did not relate well with yields when
summarized across fertilizer rates. This was expected since nitrogen
sidedressed in late June had not yet been depleted, particularly for the
high midseason/zero at planting regimes.

DISCUSSION. The above comments should be considered preliminary in
nature, particularly those relating to petiole NO -Nlevels. Additional
petiole data will be presented for this study as well as an identical
1985 trial in subsequent reports. These and similar studies in the
Willamette Valley will eventually determine optimum rates and timing of
nitrogen fertilization as well as corresponding petiole NO3 -N levels
throughout the growing season.
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1. Effect of nitrogen rate and timing on yield, quality, and petiole
N0 -Nlevels of Russet Burbank potatoes at Powell Butte,
Ordgon, 1984

Nitrogen, lbs/A 1 Yield, cwt/A %
No. 	 1

PPM Nitrate
8/1/84

Specific
Gravityand timing Total 	 No. 	 1

0-0-0 280 159 57 2,260 1.093

100-0-0 341 227 66 14,475 1.088

67-33-0 359 235 65 11,790 1.089

33-33-33 321 205 63 10,217 1.090

0-67-33 324 225 70 10,950 1.087

0-100-0 313 196 62 13,557 1.087

200-0-0 380 255 67 19,500 1.085

133-66-0 410 274 67 17,575 1.084

66-66-66 359 235 65 15,700 1.084

0-133-66 361 247 68 19,950 1.088

0-200-0 369 253 68 19,175 1.080

300-0-0 376 245 65 22,600 1.083

200-100-0 390 273 70 22,200 1.082

100-100-100 396 260 65 20,750 1.086

0-200-100 340 254 74 22,400 1.083

0-300-0 354 240 68 22,450 1.082

LSD, 	 .05 53 42 6 4,874 .004

1
Nitrogen applied as ammonium nitrate by banding at planting on May 15
and sidedressing before irrigating on June 26 and August 6.
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2. Effect of nitrogen rate on yield, specific gravity, and petiole
NO -Napplication on Russet Burbank potatoes in central Oregon,
1984

Nitrogen
1

lbs/acre
cwt/A
total

cwt/A
No. 	 1 No. 	 1

Specific
gravity

NO
3
-N

' 
PPM

x3 1,000

0 280 159 57 1.093 2.3

100 331 218 65 1.088 12.2

200 376 253 67 1.084 18.4

300 359 254 68 1.083 22.1

1
Averaged across five times of application regimes.

3. 	 Effect of time of application of nitrogen on yield, specific
gravity, and petiole NO -Ncontent of Russet Burbank potatoes at
Powell Butte, Oregon, 	 1984

% N applied on:
1

cwt/A
total

cwt/A
No. 	 1 No. 	 1

Specific
gravity

NO -N, 	 PPM
3t 1,0005/16 6/26 8/6

100 0 0 366 242 66 1.085 18.8

67 33 0 386 261 68 1.085 17.2

33 33 33 359 233 65 1.087 15.5

0 66 33 342 242 71 1.086 17.7

0 100 0 345 230 67 1.083 18.4

1
Averaged across rates of 100, 200, and 300 lbs N per acre.
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