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This is a report of preliminary results from the first year of a two year experiment
designed to study the effects of three preplant nitrogen (N) programs, a slow release N product,
and hill shape on potato tuber yield and quality. In addition, ‘EhlS experiment was used to observe
the effects of treatments on nitrate (NO,") leaching.

The experimental site was a commercial potato field approximately 5 miles east of
George, WA. The variety used in the experiment was Russet Burbank. The trial was located on
two soil types present in the field, 2 Timmerman sandy loam and a Qumcy sandy loam. The pre-
treatment 18 inch depth plot area soil surface soil test nitrogen (NH," -N + NO; -N) averaged 12
ppm for the Quincy and 15 ppm for the Timmerman soils. Fertilizers were incorporated into the
entire field, including the trial areas, before planting to supply adequate P, K, S, and Zn.

The first treatment was the control which was the growers normal preplant nitrogen
application rate determined by test results of soil samples composited from the entire field and
analyzed for nitrogen content. Based on the 1995 soil tests the grower applied 100 pounds of
nitrogen per acre (lbs/ac) preplant. The second treatment was a split application in which one
half the recommended nitrogen (50 Ib N/ac) was applied preplant and the second half (50 lbs
N/ac) was broadcast over the plots two weeks after tuber initiation (TI + 2 wks). The third
treatment was one and one half times (1.5 x) the control preplant N application rate. The fourth
treatment was a pointed hill as compared to a square shouldered hill used in the control (growers
normal cultural practice). The fifth treatment was a slow release nitrogen product (trade name
Hold-N") which was applied with 100 Ibs/ac N preplant. Additional in-season N applications
were made uniformly to all plots via overhead sprinklers from June until August according to
petiole N content of the potato plants outside the trial area which were under the control of the -
grower.
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To monitor soil solution NO;~ levels the individual plots were equipped with porous cup
vacuum lysimeters placed 18, 36 and 48 inches deep in the soil. Lysimeter samples at 18 and 36
inches were taken weekly, while 48 inch samples were taken monthly. Soil moisture at the time
the lysimeters were sampled was monitored with neutron probe readings taken in each block in
each soil type. Tipping bucket rain gauges were used to monitor the amount of moisture, both
irrigation water and rainfall, that fell on the plot area. Soil samples were taken at 12, 18, and 36
inches monthly in each plot to monitor the N content of the soil. This sampling was carried out

from 12 June 1995 until 12 January 1996. In addition, petiole samples were taken from each plot
‘weekly from 21 June until 30 August 1995.

RESULTS

The results from the vacuum lysimeter samples are represented in figures 1, 2, 3 and 4.
The soil nitrate concentration for all treatments at both depths and soiltypes generally decreased
from initial June levels into July. Then as crop requirements diminished starting in mid August
and continuing into early September, the soil nitrate solution concentration for all treatments
gradually increased. On the Quincy soil only the slow release N treatment showed an initial soil
solution NO,™ level equal to the check treatment at 18 inches (Fig. 1). All treatments show
higher soil solution at 18 inches by late June as compared to the control. At 36 inches all
treatments had higher soil solution NO;  levels than the check into July except the pointed hill

treatment (Fig. 2). From mid to late August on all treatments, at both depths tended to be higher
in soil solution NO; ~ than the check.

In the Timmerman soil, the split applications had a higher soil solution nitrogen
concentration compared to the recommend N from early July until November at the 18 inch
depth (Fig. 3). At the 36 inch depth (Fig. 4), there was little difference in soil nitrate solution
concentration until August where the soil solution nitrogen level in the split nitrogen treatment
fell below the check treatment and remained lower through the rest of the sampling period. The
effect of pointed hill shape on soil solution concentration in the Timmerman soil gave mo
consistent pattern at 18 inches (Fig. 3), but at 36 inches (Fig. 4) the pointed hill shape resulted in
an increase in soil solution nitrate concentration from June until early August, but from then on
soil solution nitrate concentration was lower under the pointed hill treatment compared to flat
hills of the check treatment. The slow release N not seem to differ greatly from the recommend
N in the Timmerman soil at either 18 or 36 inches (Fig. 3 & 4)

The petiole nitrate concentration profile for all treatments on both soil types was similar
throughout the growing season (Fig. 5 & 6). The petiole nitrate concentration was somewhat
higher in the split N treatment and the 1.5 x treatment into early August, after which there was
no difference between these treatments and the recommended N rate. The hill shape treatment
and the slow release N treatments gave petiole nitrate concentrations that did not greatly differ
from the control in Timmerman or Quincy soils (Fig. 5 & 6).
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In the Quincy soil type (table 1), the yield of the slow release N treatment was higher in
total yield than all other treatments. The pointed hill treatment had the lowest total and US #1
yield. No differences due to treatment were found for yield of #2’s and tuber specific gravity. In
the Timmerman soil type, no significant differences were observed between all treatments on
any yield or quality parameters measured. The tuber specific gravity ranged from 1.080 to 1.085
with no treatment showing a significant difference over any other (Table 1).

CONCLUSION

The preliminary data from the first year of this experiment suggest that the preplant
applications of N do not contribute greatly to late season nitrate concentration found in the water
samples in the Quincy soils at either the 18 or 36 inches depth. There was an indication of a
slight influence of treatments on the Timmerman soil. The late season increase in nitrate
concentration is due in most part to in-season application of N when plants are senescing and
root mass and number decline (Pan, 1996 personal communication). This experiment will be

repeated in 1996 using the same soiltypes and treatments on a potato crop near the site of the
1995 experiment. : '
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 Figure 1.
1995 Preplant N BMP Effect on NOj Leaching
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Figure 2.




1995 Preplant N BMP Effect on NO5 Leaching
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1995 Preplant N BMP Effect on NOj Leaching
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Figure 4.




1995 Pre-plant Nitrogen BMP Leaching Study
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Figure 5.

1995 Pre-plant Nitrogen BMP Leaching Study
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Figure 6.
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Treatment Yield
Quincy

Rec N 633.5ab
Split N 631.1b

1.5 X RecN B48.8ab
Pointed Hill 563.8¢c

Slow Release 638.6a
Timmerman

Hec N 634.1
Split N 637.1

15X RecN 5585
Pointed Hill 5921
Slow Release 602.3

#1's

470.8ab
448.4ab
509.7a
418.6¢
488.2b

483.9
449.9
427 .1
464.9
413.4

#2's

162.7
182.6
138.1
145.2
195.4

150.2
187.1
131.4
127.2
188.9

S.G. »40z

1.083
1.083
1.081
1.085
1.083

1.081
1.080
1.081
1.082
1.081

Table 1.




