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STATTISTICS ON FERTILIZER CONSUMPTION IN NORTH DAKOTA

By Stanley W. Voelkert and Marvin T. Nordbo?

Introduction

An important technological development in North Dakota agriculture
during the past decade has been the substitution of fertilizer for land
and other capital. Consumption of fertilizer increased about tenfold
from 1951 to 1961. Different kinds of fertilizer-consumption statistics
are available from several sources. The various data supplement each
other in many respects. This report consolidates data from various
sources into a more complete summary of trends in fertilizer usage in
the state.

This report is an outgrowth of work done initially as part of a
national survey to determine amounts of plant nubrients applied to each
crop within each state and agricultural subregion. The national survey
was conducted by Economic Research Service and Agricultural Research
Service of the U, S. Department of Agriculture in cooperation with state
agricultural experiment stations.

Statistics on Fertilizer Consumption for
the State as a Whole

Sources of fertilizer-consumption data. -- Three primary sources
of statistics on fertilizer consumption in North Dakota are available:
(1) semiannual summaries of retail sales, compiled by the North Dakota
Laboratories Commission from data submitted by retail dealers; (2)
annual estimates of fertilizer consumption in each state, made by the .
Soil and Water Conservation Division of the Agricultural Research Service,
U. S. Department of Agriculture; and (3) the U. S. Census of Agriculture
estimates of fertilizer consumption for 195} and 1959. For sake of brev-
ity, these three sources are indicated in this report as "NDLC," "ARS,"
and "Census," respectively.

The NDLC reports give the tonnage of each fertilizer grade and
analysis sold in the state during each 6-month period since 1950. The
ARS reports include estimated tonnages of each primary plant nutrient
(n, PQOS, and KéO) as well as total tomnages of mixed fertilizers and
fertilizer materials. These statistics are by 12-month periods, ending
June 30 of each year, since 1940. In recent years, the ARS estimates
have been based on shipments reported by about 96 percent of the fertil-
izer manufacturers and distributors throughout the country, supplemented
by data compiled by state agencies. The Census fertilizer-consumption
data are based on returns from a 20-percent sample of farms in 195} and

lAgricultural Economist, Farm Economics Division, Economic
Research Service, U, S. Department of Agriculture.

ZAssistant Agricultural Economist, Agricultural Economics
Department, North Dakota Agricultural Experiment Station.
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1959. These data are available for every county and include acreage fer-
tilized and tons of material applied to six groups of crops in each state.
For North Dakota, the six groups are: (1) Corn for all purposes; (2) wheat
and durum; (3) potatoes; (1) hay and cropland pasture; (5) noncrop pasture;
and (6) all other crops, including barley, oats, rye, flax, soybeans, and
sugar beets,

Trends in fertilizer consumption. -- The annual tonnage of fertil-
izer sales, as reported by NDLC, and the annual tonnage of fertilizer ship-
ments by manufacturers and distributors, as reported by ARS, both indicate
the same steeply rising upward trend in fertilizer consumption since 1951.
These two series are in close agreement for most of the years. Minor dif-
ferences between them probably are due to year-to-year variations in the
July 1 inventories of retail dealers (figure 1 and table 1).

The Census statistics of farm consumption, however, were 1l.8 per-
cent higher than the NMDLC estimate in 1954 and 20.3 percent higher in 1959.
The Census estimates include only the fertilizer used on farms, while the
ARS and NMDLC estimates include not only farm uses, but also nonfarm uses
(lawns, gardens, golf links, parks, cemeteries, etc.). In view of this,
it would be reasonable to expect the Census estimates to be slightly
smaller than either the ARS or NDLC estimates.

A considersble portion of the fertilizer used in North Dakota is
trucked in from the Twin Cities and other points in Minnesota, frequently
as a backhaul by trucks used to transport agricultural products from North
Dakota to terminal markets in Minnesota.  Apparently, a large part of the
fertilizer bought in Minnesota by North Dakota farmers and by commercial
truckers on consignment for North Dakota farmers is included in the "ship-
ments to Minnesota" by the fertilizer manufacturers and distributors in
their reports to ARS. The NDLC, which depends entirely on reports from
retail dealers in North Dakota for its statistics, has no record of the
fertilizer bought in Minnesota by North Dakota farmers and those truckers
who are not registered fertilizer dealers.

A comparison of ARS and Census estimates for North Dakota and
Minnesota provides further evidence that some of the fertilizer used in
North Dakota is included in the ARS statistics for Minnesota. In 195,
the ARS estimate for Minnesota exceeded the Census estimate by 55,500 tons
while the ARS estimate for North Dakota was less than the Census estimate
by 6,600 tons. In 1959, the ARS estimate for Minnesota exceeded the Census
estimate by 37,500 tons, while the ARS estimate for North Dakota was less
than the Census estimate by 25,100 tons.3

The above analysis suggests that the most reasonable estimates of
annual fertilizer consumption by North Dakota farmers would be the ARS or
NDLC annual estimates, adjusted upwards on the basis of Census data for
195L4 and 1959 to allow for truck inshipments credited to Minnesota by the
fertilizer industry (figure 1 and table 1).

3Reasons why the apparent deficits in North Dakota do not balance
exactly the apparent excesses in Minnesota are that the ARS estimates in-
clude both farm and nonfarm uses, while the Census estimates include only
farm uses. Also, the ARS estimates for Minnesota probably include some
fertilizer used by farmers in northeastern South Dakota.
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Fig. 1 - Various estimates of amount of commercial fertilizer used in North Dakota, 1951 to 1961.
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Table 1. - Trend in consumption of commercial fertilizer by
North Dakota farmers, 1951 to 1961, as indicated
by various statistical series

Shipments Census Estimated
Yégr Sales by by manufac- estimates annual
ending North Dakita turers and of farm use by

June 30 dealers distributors2 us 93 farmersh

Tons Tons Tons Tons

KL P 17,017 11,205 -— 18,969
1952 m e mm e mem 30,642 31,1L8 -—- 34,497
1953w mmm e 38,380 10,495 == 13,632
gL — 47,271 47,677 5k,2L8 5k,2L8
LT S —— 62,6l 63,010 -—- 72,603
pL (I — 69,010 69,168 - 80, 7LL
oL A— 92,621 81,745 - 109,395
1958m e e e e 105, 1426 106, 7h2 --- 125,686
1959 e mm e e 130, k25 131,83k 156,978 156,978
1960-mmmmmm e 142,733 143,977 -— 171,7l1
1961 mmmm e 160,97 5/ - 193,689

1Compiled from semi-annual reports of the North Dakota ILaboratories
Commission, Bismarck, North Dakota.

2Compiled by Soil and Water Conservation Division, Agricultural Research
Service, USDA. Data for 1950 to 1959 published in the annual editions of
"gricultural Statistics," U, S. Department of Agriculture, Washington, D.C.
Data for 1960 published in "Consumption of Commercial Fertilizers and Primary
Plant Nutrients in the United States," Agricultural Research Service, USDA,
ARS )1~19-);, Sept. 1961.

3Compiled from U. S. Census of Agriculture, 1954 and 1959.
Lisales by North Dakota Dealers, adjusted to 1954 and 1959 Census estimates.
5Not available.
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Trends in consumption of primary plant nutrients. -- The tonnage of
primary plant nutrients ~- nitrogen (N), available phosphoric oxide (P 05),
and potash (Ky0) ~- consumed each year in North Dakota from 19L5 to 1960,
as reported by ARS, are shown in figure 2 and table 2. These data do not
include truck inshipments not credited to North Dakota.

*

The plant nutrient in greatest demand throughout this l6-year periocd
was PoO0g. Increase in demand for nitrogen was proportionately greater,
however, Between 1950 and 1960, there was a 3L~fold increase in the consump-
tion of nitrogen, compared with a 9-fold increase in the consumption of
P5Oy. One reason for the rapidly increasing use of nitrogen has been the
incteased practice of fertilizing nonfallowed land. Farmers use little or
no nitrogen for crops planted on fallow. However, nonleguminous crops
planted on nonfallow generally respond to nitrogen applications along with
the phosphate treatment. ~

The rate of increase in potash consumption has been smaller than
that of either PoO. or nitrogen. Potash usually is included in the fertil-
ization of potatoeg and sugar beets in the Red River Valley. Some is used
for wheat, barley, and corn in localized areas. :

X

Consumption of primary plant nutrients in North Dakota has increased
somewhat faster than consumption of commercial fertilizer, because of the
trend toward higher analysis fertilizers. Before 1949, the total primary
plant nutrients in commercial fertilizers never amounted to more than 30
percent of the fertilizer tonnage, but since 1949 this percentage has in-
creased steadily, reaching nearly L9 percent in 1960 (figure 3 and table 3).

;}\

Technological advances by the fertilizer industry made the use of *
high-analysis fertilizers both physically possible and economically feasible,
This trend toward higher analysis has been general throughout the country.
For example, the primary plant nutrients amounted to 31.8 percent of the
total fertilizer tonnage used in the United States in 1960, compared with
only 20.L percent in 1948. In North Dakota, high-analysis fertilizers are
especially important because of the long distances to the prineipal sources
of supply. Freight costs, therefore, account for a relatively high propor-
tion of the retail price of fertiligzer. A
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Table 2. - Amount of primary plant nutrients in commercial fertilizers
consumed in North Dakota, 1945 to 1960

v Total tons of Available plant nutrients
ear .o .
ending fe?tlllzer
mixtures
June 30 and materials N P205 KZO Total
Tons Tons Tons Tons Tons
19U mmmmmmm 5,266 5k 1,232 252 1,538
=) T S— 7,801 132 1,362 566 2,060
BTy O 12,35) 270 2,017 861 3,148
) It A—— 33,625 630 5,781 1,483 7,89
1909 e e 21,520 672 5,051 1,368 7,091
L E— 18,671 60) 5,116 1,205 6,925
K13 FSO—— 1h,205 573 4,383 1,038 5,994
1952w e 31,148 1,356 9,515 1,560 12,431
1953« —mmmmmm 40,495 1,61L 11,088 1,437 17,139
195k e e L7,677 2,921 16,541 1,275 20,740
1955 mm e e mm 63,010 1,598 22,329 1,359 28,286
1956 ammmmmm 69,168 6,101 24,935 1,Lh6 32,482
195 7mmmmmmmm 81,7L5 8,L58 28,858 1,626 38,942
oL ——— 106, 742 12,923 36,483 1,674 51,080
1959 cmmmmae 131,83L 18,033 013,697 1,519 63,219
1960-mea—eem 143,977 20,456 148,192 1,588 70,236

Source: Taken from data compiled by Soil and Water Conservation Division,

- Agricultural Research Service, USDA, and published in annual editions of
"Agricultural Statistics," U. S. Department of Agriculture, Washington, D.C.,
except for 1960 data which are taken from "Consumption of Commercial Fertilizer
and Primary Plant Nutrients in the United States," Agricultural Research Service,
USDA, ARS-l1-19-l, table 11, Sept. 1961.
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Table 3. - Amount of primary plant nutrients as percent
of total fertilizer consumption in North Dakota
by years, 1945 to 1960

Year T9ta1

June 30 nutrients
o) 11 S 1.0 23.4 4.8 29.2
L) 1Y S —— 1.7 17.k 7.3 26.Ls
3 12) 1y SO— 2.2 16.3 7.0 25,5
1918 m e e 1.9 17.2 e 23.5
19L9mmm e e 3.1 23.5 6.L 33.0
1950mammmemmmmem 3.2 27.1t 6.5 37.1
195 T mm e 4.0 30.9 7.3 h2.2
1952 e e Ll 30.5 5.0 39.9
1953mmmmm e 1.0 3.8 3.5 k2.3
pL L — 6.1 34.7 2.7 L3.5
1955m m e e 7.3 35.4 2.2 Lh.9
1956-mmmmm e 8.8 36.0 2.1 6.9
L1y M— 10.3 35.3 2.0 L7.6
oL A— 12.1 3L.2 1.6 L7.9
pRe L] S —— 13.7 33.1 1.2 48.0
oY — k.2 33.5 1.1 148.8

Source: Compiled from data given in table 2.
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Estimates of Fertilizer Consumption by Specified
Crops, 1954 and 1959

After the fertilizer estimates became available from the 1959
U. S. Census of Agriculture, a committee of USDA and state experiment
station agronomists and agricultural economists was appointed in each
state to make estimates of: (1) The fertilized acreage of each crop in-
cluded in the "all other crops" grouping; and (2) the total tons of
N, P205, and K50 applied on each of the six basic crop groups as well L
as on each individual crop included in the "all other crops! category.

A similar procedure had been followed in developing the detailed
estim gtes of fertilizer use by individual crops, based on 1954 Census
data.” TFor purposes of this report, the preliminary 195l estimates have
been revised in accordance with information that subsequently became
available.

Methodology employed in estimating fertilizer consumption by
individual crops. -- In estimating the fertilizer consumption for each
individual crop, the committee supplemented the Census data and the ARS
statewlde estimates with information on application rates and analyses
used for each kind of crop from farm-management surveys and the members!
general knowledge of farm practices in different parts of the state.
Information was gleaned from the following farm-management surveys: (1)

A 1955 study of the effect of acreage allotments on grain farms in eight
central North Dakota counties, made by the Production Economics Research
Branch, ARS; (2) a 1957 input-output study of livestock farms on the

Lower Yellowstone and Buford-Trenton Reclamation Projects, made by the
North Dakota Agricultural Experiment Station; (3) a survey of 1958 expendi-
tures on grain farms in eight central North Dakota counties, made by
Production Economics Research Branch, ARS; (L) a 1959 study of contracts
and allotments in sugar beet production in the Red River Valley made by

- Economic Research Service, USDA, in cooperation with the North Dakota
Agricultural Experiment Station; (5) a study of 1960 costs of producing
potatoes in the Red River Valley, made by the North Dakota Agrlcultural
Experiment Station; and (6) a survey of 1960 expenditures on grain farms
in eight central North Dakota counties, made by Economic Research Service.
Some of the most useful information on fertilization of corn and cereal
crops came from data on the amount and analyses of fertilizer used on
nearly 1,000 fields, located in all parts of the state, on which the
operators keep detailed amnual records of farm practices, field operations,

hThe committee which made the 1959 estimates of fertilizer use in
North Dakota was composed of Stanley W. Voelker, Agricultural Economist,
Economic Research Service, USDA; Enoch B. Norum, Chairman of the Soils
Department, N, Dak. Agricultural Experiment Station; Marvin T. Nordbo,
Assistant Agricultural Economist, N. Dak. Agricultural Experiment
Station; and Virgil L. Weiser, 80113 Specialist, North Dakota Agrlcultural
Extension Service.

5The estimates for all states were published in "Fertilizer Used
on Crops and Pasture in the United States," Agricultural Research Service,
USDA Statis. Bul. 216, Washington, D. C. (processed) August 1957.
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growing conditions, and yields.6

The state was divided into three agricultural subregions and the
estimates for these areas were added together to derive the state totals.
The agricultural subregions are as follows: (1) the 5 counties in the Red
River Valley, (2) the 1l Missouri Slope counties south and west of the
Missouri River, and (3) the 3l counties on the Till Plains between the
Red River Valley counties and the Missouri River. These subregions are
shown on the cover page.

Separate estimates were made for irrigated crops and nonirrigated
crops and these were totaled to derive the estimate for each subregion.
The estimates for wheat and barley were built up from separate estimates
for fallowed and nonfallowed land. The estimates for hay and cropland
pasture were built up from separate estimates for alfalfa, grain hay,
other tame hay, and cropland pasture.

Acreage of each crop fertilized. -- The estimated fertilized acre-
age of each crop in the three agricultural subregions during 1954 and 1959
is shown in table L. It will be noted that a larger acreage of wheat was
fertilized than of any other crop in both 195l and 1959 in all three sub~
regions. Wheat accounted for L5.6 percent of the total fertilized acreage
in 1954 and 52.8 percent in 1959. Barley was the second most important
crop in terms of fertilized acreage, accounting for 28 percent of the
fertilized acreage in 195} and 30.9 percent in 1959.

«
The total fertilized acreage in North Dakota increased from
1,682,000 acres in 1954 to about 5,232,000 acres in 1959. Wheat and
barley together accounted for 88 percent of this increased fertilized
acreage. -+

Percentage of each crop fertilized. -- The 195k and 1959 fertil-
ized acreages of each crop, expressed as a percentage of their respective
harvested acreages in each agricultural subregion, are shown in table 5.
These percentages provide a convenient measure of the relative importance
of fertilizer for each crop.

For the state as a whole, practically all of the sugar beet acreage,
86 percent of the potato acreage, L3 percent of the wheat and barley acre-
age, and 19 percent of the oat acreage were fertilized in 1959. Only
relatively small proportions of the other crops received fertilizer.

There are marked differences among the three agricultural sub- )k'
regions in the extent to which the vdrious crops were fertilized in 1954
and 1959. Use of fertilizer was a well-accepted practice in the Red
River Valley by 195l, whereas it was = Telatively mew and untried prac-
tice In the Missouri Slope and the western part of the Till Plains
subregions, except in the irrigated areas. Because of this, the increase

6These records are kept for the Soils Survey and Interpretation
Project of the North Dakota Agricultural Experiment Station in cooperation
with the Soil Conservation Service, USDA. .
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in use of fertilizer between 195} and 1959 was less spectacular in the
Red River Valley than in the other two subregions. At the same time, the
proportion of each crop receiving fertilizer in 1959 was much higher in
the Red River Valley than in the other subregions. «

Amount of fertilizer and primary plant nutrients applied to each
crop., -- The estimated amounts of fertilizer and primary plant nutrients
applied to each crop in North Dakota during 195k and 1959 are given in
table 6. The corresponding estimates for each agricultural subregion are
shown in tables 7, 8, and 9.

The total quantity of fertilizer used in North Dakota increased *
from about 54,000 tons in 1954 to nearly 157,000 tons in 1959, an increase
of 189 percent. During this 5-year period, the amount used for sugar
beets increased ll; percent; for potatoes, 80 percent; and for corn, 95
percent. The increases in tonnage of fertilizer used on these row crops,
although quite substantial, were rather modest compared with the increases
for the cereal crops -- wheat, 257 percent; barley, 2Ll percent; and oats,
162 percent. ~+

Between 195k and 1959, the tonnage of P,0g applied by North Dakota
farmers increased by 176 percent and the tonnage” of nitrogen increased by
SL5 percent. Wheat and barley together accounted for 80 percent of the
increased amount of nitrogen and for 87 percent of the increased amount of

P2 05 -

Percentage distribution of fertilizer consumption among specified
crops. -- The amounts of fertilizer applied to each crop, expressed as
percentages of total fertilizer consumption in each agricultural subregion
during 195h and 1959, are given in table 10. These data are shown graphi-
cally for the state as a whole in figure L.

Over 77 percent of the total tonnage of fertilizer used in 1959 was
applied on wheat and barley. About 15 percent of the total was applied on
row crops (corn, potatoes, and sugar beets) and the remaining 8 percent on
other grain and forage crops.

The percentage of the total fertilizer tonnage applied on wheat and
barley increased between 1954 and 1959 in all three subregions, while the
percentage applied on most of the other crops decreased.

Average application rates per acre. -~ The average amount of
fertilizer applied per acre on each specified crop within each agricultural
subregion during 1954 and 1959 is shown in table 1l.

For potatoes and sugar beets, the average application rate per
acre increased substantially between 1954 and 1959 in all three agricultural
subregions. In the Red River Valley, there were slight increases in aver-
age application rates for corn and cereal grains. In the Till Plains sub-
region there was a slight decrease in the average application rate for
corn, but the average application rates for wheat and barley increased
substantially. :
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In 195L, a high proportion of the fertilized acreage of corn and
wheat in the Missouri Slope subregion was irrigated. The increase in
fertilization of corn and wheat between 195l and 1959 cccurred mainly on
nonirrigated farms, hence the average application rates for this subregion
declined. :

Average amount of plant nubtrients per acre. -~ The average appli-
cation per acre of N, available P205, and K-0 on each specified crop in
the three agricultural subregions i given in tables 12, 13, and 1L, respec-
tively.

There were big increases 1ln the average amount of nitrogen applied
per acre. With a few minor exceptions, this was true on all crops in all
three agricultural subregions. ’ )x;

A big increase occurred between 1954 and 1959 in the average amount
of E@O§ applied per acre on sugar beets in all three agricultural subregions..
For all other crops, however, the changes between 1954 and 1959 in average
application rates were not very great and the general tendency was for
average rates to decrease.

The average amount of potash applied per acre declined considerably
between 1954 and 1959. This was true for all crops in all subregions. %

Use of fertilizer on irrigated crops. =-- A total of 39,000 acres was
irrigated in North Dakota during 1959. This amounted to only 0.2 percent
of the total harvested cropland and improved pasture acreage. Most of the
irrigated acreage is in the Missouri Slope and Till Flains subregions —-
only a few acres are irrigated in the Red River Valley counties.

The estimates of fertilizer used on irrigated crops in North Dakota
during 1954 and 1959 are shown in tables 15 and 16. It will be noted that
in most cases application rates per acre were higher on irrigated than on
nonirrigated land.
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Census Data on Fertilizer Use by Counties,
195l and 1959

The tables in this section contain the basic county data on fer-
tilizer use from the U. S. Census of Agriculture for 1954 and 1959
(tables 17 - 23). Also included are computations of the percentage of
acreage fertilized and average application rates per acre in each county,
for the convenience of the reader in making intercounty comparisons. In
each table, the counties are arranged alphabetically by agricultural sub-
regions.

Two maps have been included to show the relative intensity of fer-
tilizer use among the various counties. Figure 5 shows the percentage of
total crop acreage fertilized in each county; figure 6, the percentage of
wheat acreage fertilized. The highest concentrations of fertilized acre-
age are in the Red River Valley and adjacent counties, while the lowest
concentrations generally are among the counties in the south-central and
northwest parts of the state.
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