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The response of wheat to fertilizer depends on 
good crop management suah as weed and pest con- 
trol and use of reoomnended varietieSj  seeding 
and tillage praatiaes. 

The fertilizer practices suggested in this ferti- 
lizer guide are based on trials conducted during 
1969-74 in the Columbia Plateau on wheat grown in 
a wheat-summer fallow rotation. 

NITROGEN (N) 

N is the plant nutrient which usually most 
severely restricts dryland wheat yields in the 
Columbia Plateau.    The amount of N fertilizer 
which should be applied depends on the wheat 
yield, the amount of soil N available to the crop, 
and the wheat variety.  Where available soil 
moisture is comparatively high the potential for 
a high yield of wheat and thus greater N require- 
ment exists.  Some types of wheat, such as the 
club wheats and hard red winter wheats, have a 
higher N requirement than the semi-dwarf wheats. 

Soil Test Value for N 

Soil samples should be taken to a depth of 6 feet 
or, on shallower soils, the depth of root pene- 
tration. 

Soil samples should he taken from the 0-2' and 
2-6' soil depths on deep soils.    The soil samples 
should consist of soil cores removed from the 
entire 0-2 feet and 2-6 feet depth of soil.  On 
soils shallower than 6' soil samples should be 
taken from 0-2' and from 2' to the rooting depth. 

It is important to follow correct soil sampling 
procedures  as outlined in OSU Extension Circular 
628.  This publication is available from County 
Extension Offices. 

Soil samples for N analysis are normally taken 
from summer-fallow ground in the spring prior to 
fertilizer application. 

OSU soil test results for N are reported in ppm. 
1 ppm N in a 1 foot depth of soil equals 4 lbs. 
N/acre. 

As an example: 

Soil Depth 
(ft) 

Soil Test N 
ppm          lbs/A 

0-2 
2-6 

4            32 
3            48 

Total N/A =  80 lbs 

The N fertilizer requirement of semi-dwarf and 
hard red winter and club wheats can be estimated 
using the following tables and the N soil test 
values. 

TABLE 1: Use this table when soil samples are 
taken during the spring of the summer 
fallow year. 

Estimated    TO OBTAIN N FERTILIZER RATE 
Yield      subtract N soil test value (lbs/A) 
bu/A from the appropriate number 

100 
95 
90 
85 
80 
75 
70 
65 
60 
55 
50 
45 
40 
35 
30 
25 
20 

TABLE 2: 

Semidwarf Hard Red and Club 

195 
185 
170 
160 
145 
135 
125 
110 
100 
85 
75 
65 
50 
40 
25 
15 
0 

210 
195 
180 
165 
145 
130 
115 
100 
85 
65 
50 
35 
20 

Use this table when soil samples are 
tiken during the spring of the cropping 
year. 

100 170 
95 160 
90 150 
85 140 
80 130 
75 120 
70 110 
65 100 
60 90 
55 80 
50 70 
45 60 
40 50 
35 40 
30 30 
25 20 
20 10 

185 
170 
160 
145 
130 
120 
105 
90 
80 
65 
50 
35 
25 

Note:   When soil samples are taken in the fall 
of the summer fallow year add 15 lbs. 
N/A to the fertilizer rates calculated 
from Table 1. 
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Sample calculations: 

Case 1: Hard red wheat 
Estimated yield = 60 bu/A 
Soil sampled spring of summer fallow yr. 
Soil depth = 5' 
Soil test values 

0-2' = 4 ppm N = 32 # N/A 
2-5' =5 ppm N = 60 // N/A 

Total 92 # N/A 

Case 2: 

Case 3: 

Suggest rate of N fertilizer = 145 - 92 
= 53 # N/A 

Semi dwarf wheat 
Estimated yield = 80 bu/A 
Soil sampled spring of cropping year 
Soil depth = 7' 
Soil test values 

0-2' = 6 ppm N = 48 // N/A 
2-6' =4 ppm N = 64 # N/A 

Total = 112 // N/A 

Suggested rate of N fertilizer = 130-112 
= 18 # N/A 

Club wheat 
Estimated yield = 40 bu/A 
Soil sampled fall of summer fallow year 
Soil test value = 36 ff  N/A 
Suggest rate of N fertilizer = 
85-36 = 49+15 = 64 # N/A 

If the soil test value for N is less than 3 ppm 
in the 0-2 ft. depth, then a minimum of 20 lbs 
N/A should be applied regardless of the soil test 
value for N below 2 ft.  This also applies when 
soil samples are taken during the spring of the 
cropping year where wheat has poor growth or is 
not well tillered.  Spring application of N will 
usually promote early growth in the spring under 
these conditions. 

Soil samples are usually tested for nitrate -N 
(N0,-N) but in cases where significant amounts of 
ammonium -N (NH,-N) might be present (such as 
described below for spring samples) the soil test 
value for N, for the 0-2 ft. soil depth should 
include both N0,-N and NH,-N. 

3       4 

When soil samples are removed in the spring of 
the cropping year following a fall application of 
N fertilizer which contained ammonia or ammonium, 
the surface sample (0-2') should be tested for 
NH.-N and NO.-N and the sum of these two values 

4       3 

should be used as the soil test value for the sur- 
face 2 feet of soil. 

Estimated Yield 

The grower will usually base his estimate of yield 
on soil moisture conditions at the time of samp- 
ling and his experience of wheat yields in the 
field being sampled. 

If the yield estimate is made prior to fertiliza- 
tion during the summer fallow year, then soil 
moisture trends until crop harvest of the fol- 
lowing year cannot be accurately predicted. 
Should soil moisture prove to be better than 
predicted, additional fertilizer can be applied 
during the fall to early spring period. 

SULFUR (S) 

The application of S fertilizer is suggested 
when the estimated yield exceeds 30 bu/A and the 
average soil test for sulfate in the surface 2' 
of soil is less than 2 ppm. 

The suggested rate of S application  is 10 lbs S/A 
for each crop. An application of 15-20 lbs S/A 
should suffice for 2 crops.  High yielding crops 
require more S than low yielding crops. 

PHOSPHORUS (P) 

The estimated P fertilizer requirement is based 
on testing the surface foot of soil. 

If the OSU Soil Test* 
for P reads (ppm): 

Apply this amount of 
phosphurus (lbs/A) 

0-8 
8-10 
over 10 

13-22 (30-50 lbs P,0 ) 
0-13 (0-30 lbs p?0 J 
0 

*These soil test values are based on a 0-1 foot 
sampling depth.  When the soil sample is from the 
0-2 ft. depth substitute 4 and 6 ppm for 8 and 
10 ppm OSU soil test values. 

P fertilizer is most effective if banded  1-2" to 
the side or below seed. 

OTHER FERTILIZERS 

Grain yield responses to other nutrients  such as 
potassium, calcium, magnesium, boron, and zinc 
have not been measured in Columbia plateau wheat 
fields. 

Suggested applications of N, S, and P based on soil test values from OSU Soil Testing Laboratory. 

Suggested fertilizer applications based on field trials conducted by Thomas W. Thompson, Harold Kerr, 
Martin Zimmerman, John Hesketh, Fred Hagelstein, Gordon Cook, and Hugh Gardner; OSU Extension Service 
and Warren Kronstad and Jack McDermid; OSU Agricultural Experiment Station. 

Prepared by Hugh Gardner, Soil Scientist, and N.R. Goetze, Agronomist, OSU Extension Service, and 
reviewed by OSU County Extension Agents for the Columbia Plateau region and by Paul E. Rasmussen, 
ARS-USDA, Columbia Plateau Conservation and Research Center. 
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