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OF TEST: Nitrate Accumulation in New Nortex Oats Plants

OBJECTIVE: To determine the effect of source of nitrogen and morphological

tissue on nitrate accumulation and the extent of diurnal variation
in nitrate content.

PROCEDURE: A plot of New Nortex Oats was seeded in mid-October, 1965, and

fertilized with 40-40-40 at time of seeding. On February 1, 1966 two
sources of nitrogen were applied at the rate of 100 pounds of N per
acre on plots 5X10 feet in three replications. A non-fertilized plot
(no additional fertilizer) was included in each replication. Begin-
ning February 14 plant samples were collected from each plot at 3-
hour intervals for a period of 48 hours. The plants were cut at the
ground level and dried immediately at 180°F. Following drying each
sample was separated into leaves versus sheath and stem tissue. The
samples were then ground to pass a 40 mesh screen and analyzed for
nitrate.

Following the initial sampling, the plots were harvested but
no additional nitrogen was applied. A second set of samples was
obtained 14 days after the initial sampling.

RESULTS: The data in Table la indicate a source of nitrogen effect, a

diurnal cycle in nitrate control and a morphological difference in
nitrate accumulation. Obviously sheath and stem tissue was higher
in nitrate than leaf tissue. With few exceptions this occured with
all treatments and times of collection. Source of nitrogen effect
is most apparent in the stem tissue, NaNO resulting in the greatest
accumulation. A level of approximately 1225 is considered to be R
approaching or in the area of potential toxicity. This level was
exceeded or even approached only in stem tissue with NaNO, fertilization.
Nitrate accumulation with NaNO, fertilization was greater during dark
periods than light periods. This period was characterized largely
by mild temperatures, complete cloud cover and periodic light rain
except for some clearing during the final 3 to 6 hours.

Results of the tissue analyses are summarized in Figures 1 & 2.

The data in Table 1b and the summary in Figures 1 and 2 indicate
no major trends in nitrate content at the second sampling. Two weeks
of time had elapsed giving a greater time interval between fertilization
and sampling, the period was characterized by clear rather than cloudy
weather, and new growth was involved. Any or all of these factors
could have caused the difference in results. The highest nitrate levels
encountered were well below the suspected toxicity level. Obviously
nitrate accumulation does not always occur even at night or in stem
and vascular tissue or with nitrogen fertilization.
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Table la. Nitrate Content of New Nortex Oat Tissue (leaf and stem)
with Nitrogen Sources and Time, Agronomy Farm, 1966.

% Nitrate N

CHECK SODIUM NITRATE AM, SULFATE AVERAGE
Date Time Leaf Stem Leaf Stem Leaf Stem Leaf Stem
0214 1500 034 060 082 238 089 031 052 110
0214 1800 050 073 076 182 050 055 059 103
0214 2100 035 058 096 213 046 064 059 112
0214 2400 046 069 143 345 057 069 082 161
0215 0300 042 066 113 232 051 070 068 123
0215 0600 063 128 123 226 039 057 075 137
0215 0900 052 104 092 216 025 112 056 144
0215 1200 034 064 085 178 027 026 049 089
0215 1500 032 033 080 154 033 083 048 090
0215 1800 036 038 151 157 046 102 078 099
0215 2100 038 088 125 191 032 061 065 113
0215 2400 040 050 119 240 034 048 064 113
0216 0300 049 028 048 140 026 049 041 072
0216 0600 017 046 082 206 017 017 039 090
0216 0900 027 022 052 064 027 023 035 036
0216 1200 015 013 069 101 021 021 035 045
0216 1500 024 019 026 096 012 022 021 046
TIME 1500 1800 2100 2400 0300 0600 0900 1200
LEAVES 052 059 059 082 068 - 075 056 049
048 078 065 064 041 039 035 035
AVG, 050 069 062 073 055 057 046 042
STEMS 048 123 112 161 123 137 144 089
090 099 113 113 072 090 136 045

AVG, 069 111 113 137 098 114 090 067
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Table 1b.
v %_Nitrate N
CHECK SODIUM NITRATE AM. SULFATE AVERAGE
Date Time Leaf Stem Leaf Stem Leaf Stem Leaf Stem
0228 1500 040 v048 035 083 039 057 038 063
0228 1800 037 049 048 067 072 045 052 054
0228 2100 047 055 060 069 041 061 049 062
0228 2400 040 042 046 077 036 048 041 056
0301 0600 047 052 045 078 035 048 042 059
0301 0900 031 040 026 041 033 044 030 042
0301 1200 044 046 038 107 040 042 041 064
0301 1500 037 052 035 047 035 052 036 050
0301 1800 057 069 067 103 041 057 055 076
0301 2100 033 048 042 085 029 035 035 056
0301 2400 034 © 039 037 064 032 047 034 050
0302 0600 031 036 032 045 028 030 030 037
0302 0900 033 " 032 037 068 027 041 032 047
0302 1200 027 037 029 064 025 032 029 044
Averages

TIME 1500 1800 2100 2400 0600 0900 1200

LEAVES 038 052 049 041 042 - 030 041

036 055 035 034 030 032 029

AVG, 037 054 042 038 036 031 035

STEMS 063 054 062 056 059 ~042 064

050 076 056 050 037 047 044

AVG, 057 065 059 053 048 045 054
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Table 2. Diurnal Variation in Nitrate Content of New Nortex Oat Tissue
During Two Sampling Periods (% Nitrate N)

Hour Feb. 14-161 Feb. 28 - Mar. 22
0900 140 055

1200 140 086

1500 163 065

1800 169 085

2100 202 077 =
2400 293 071

0300 186

0600 216 062

! 15 days after application of 100# N from NaNO3 cloudy, mild period

: i
2 30 days after application od 100 N from NaNO,. clear, mild period
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Average Diurnal variation in nitrate content of New Nortex oat tissue at two dates, =

Agronomy Farm, 1966

Note: Stem tissue with leaves removed, fertilized with NaN0340n Feb. 1, 1966,
100# N/AC, 48-hour period averaged on each date.
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