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Introduction 

Sunflower is a crop w ith mu lt ip le 
U\CS, the most important of whi h arc 
edib le il , high-pr tein meal , confec
tionary product , and w ild bird feed . 
Moreover , farmer to the north and 
wc~t of the traditional corn -soybean 
prod ucti on reg ion , parti cul ar l y in 
North Dakota , outh Dakota , Minne
\Ota (Tri state Region) , and M anit ba , 
have long searched for a large-acreage, 
high-value crop to rotate wi th wheat 
and other small grain . T many, un
flowcr appeared to be that crop , and 
enthusiasm for unfl wcr production 
ran high in the late 1970 . But the 
an,wcr has not proven t be that sim
ple . This article trace briefly evolving 
production and demand for sunflower 
and discusses the future requirement 
for market demand and production ex-
pan\ion of thi rop. 

Historical Production 

In 1959, 27,000 .. a re were 
planted to sunflower. Yield averaged 
774 pounds per harvc ted acre, and 
total production was less than 20 mil 
lion pounds. omparablc data for 1969 
were 20 I ,550 acre 1 I anted, a per-a r 
yie ld or 927 pound , and total produc-
11011 or 177.5 million pound . . . 
'unflowcr acreage cxc e led one mil 
lion ac res for the first time in 1975. In 

'Additional detail on the sunflower industry 
can be found in : W. Gineo and W.B. Sund
quist, "Sunflower Supply Information," Staff 
Paper P81-30, December 1981 and W 
Gineo, F. Paterson and W.B. Sundquist: 
"The Marketing-Demand Sector for Sun
flower," Staff Paper P82-18, October 1982. 
Cop1es of both reports are available from the 
Department of Agricultural and Applied Eco
nomicS, Universi ty of Minnesota, St. Paul 
MN 55 108. ' 

the record production year of 1979, 
about 5.55 mi lli n acre of unflower 
were planted, y ields averaged I ,350 
pounds per harves ted acre, and re
ported pr ducti n to talled 7,305 .6 
million p unds. ( on entration of sun
flo wer acreage within the Tri tate Re
gion in 1979 is shown in Figure I. ) 
Then, with a evere drop in sunflower 
ced price in the fa ll o f 1979, pl anted 

acres slumped to below f ur million 
in 1980, and it became evident that 
sunfl wer wa not yet, at lea t , the 
miracle crop that soybean had been 
several decades earli er . 

Factors Affecting Supply 
Response 

Until the mid - 1960s , unfl wer 
was grown in the U . . primarily f r u e 
in confe ti onary pr du t and for wi ld 
birdfced. But , de pitc rapid growth in 
these u e . pr ducti n of " non-o il " 
type sunflower (main ly in North Da
kota and Minnc ota) ha be n onl y in 
the 220 t 20 thou and acre range in 
recent year . And , alth ugh thi mark t 
i a premium one whi h ne d t be 
pre ·ervcd and tr ngthened , it use 
onl y a sma ll fra tion r the milli n of 
acre - f cr pland avai lable for un 
flower produc ti on . ince the mid-
1960 however, everal fact r ha c 
purr cl the potential for gr wi ng un-
n wer a an "oilseed " rop . It i to the 
production and uti l ization of il -variety 
unflower seed that the economi p r
pectiv of thi s rep rt is directed. 

In 1966 argill , In ., a major U .. 
rain firm , sent an oi l- ·eed chemist to 

the ov iet nion to lcct d fr m a 
hardy il -seecl ari ty to begin a breed
ing program r r sunfl wer , and h itly 
ther after Per do ik , a g od Ru sian 
variety , was brought to the U. . With 
thes clev lopm nts, and with the avai l-

W. Burt Sundquist is a Professor and 
Wayne Gineo a Graduate Research 
Assistant in Agricultural and Applied 
Economics, University of Minnesota. 

abi l ity of cytopla m ma le sterility and 
ub equent development of a ferti lity 

restorer line, the m dern eraofbreeding 
high-o il -content , hi gh-yie lding sun 
fl wer hybrid wa underway. A ha 
been the ca e f r corn , the modern 
method of hybrid eed producti n ha 
achieved ub tanti al ontrol over me 
major di ea e of unflower, but ome 
in ect and di ea e problem till remain . 

In 1972 wheat and corn et-a ide 
acreage wa at a peak and unfl ower 
wa grown as an alternative rop on 
abo ut 435,000 ac re (more than 
300,000 acre in the Tri tate Regi n 
alone). unflower eed pri e peaked 
in 1974 (Table I ). Pr du tion increase 
in 1975 -79 appear to have been mainly 
in re ponse to favorab le pri e f r un
fl wer ecd rel ati e to whea t and 
barl y. Fa orablc relative pri e for 
unflower resulted in lightl y expanded 

a rcagc again in I I and much ex-
pand d reage in 1982 a the Tri tat 
R gi n ac unted for more than 4 . 
milli n of th aim t 5 million a re 
plant d nationall y, in luding non-oi l 
varieti s. 
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Figure 1. Major Sunflower Producing Counties of the Tristate Region, 1979 

~~~~~~~~~~~~ Represents counties with sunflower acreage greater than 1 0 percent of the total county cropland 
· ·.·.·.·.·. acreage. 

Table 1. Farm Level Prices for Oil Variety Sunflower Seeds ($/cwt.) 

Year MN NO so us 
1970 4.00 4.25 N.A. 4.13 
1971 4.40 4.40 N.A. 4.40 
1972 4.65 4.55 N.A. 4.60 
1973 9.00 9.00 N.A. 9.00 
1974 17.50 13.60 17.50 15.30 
1975 10.60 10.40 10.50 11.53 
1976 10.50 10.80 10.75 11.18 
1977 10.00 10.50 8.50 10.10 
1978 11.60 10.40 10.30 10.70 
1979 9.48 8.76 8.43 8.93 
1980 11.00 10.80 11.10 10.90 
1981 11.00 10.80 9.70 10.70 

2 



sunflower as a Production 
Enterprise 

Analysis of enterprise cost and re
turn data for recent years suggests that, 
in those production areas where good 
corn and soybean yields can be ob
tained, sunflower cannot generally 
compete with these crops in generating 
per-acre income. Moreover, previous 
increases in sunflower acreage in the 
Tristate Region have been mainly at the 
expense of reduced acreages of barley, 
oats. hard red spring wheat, and du
rum. Sunflower has a relatively short 
growing season, tolerates drought quite 
well. and does not compete seriously 
with small grains for seasonal labor and 
machinery. Thus it has some desirable 
characteristics for growing in rotation 
with these crops. 

Within the Tristate Region, sun
flower has its strongest competitive 
advantage in areas where much of the 
land is currently devoted to wheat pro
duction. Due to low current wheat 
prices coupled with large amounts of 
wheat in storage, it is reasonable to 
expect that more acreage within this 
area would be devoted to sunflower 
production if this could be done on a 
profitable basis. 

There are three likely avenues by 
which improved per-acre profits for 
sunflower can be achieved. Analysis of 

·the enterprise cost and return data 
shows that chemical pesticide costs for 
sunflower are relatively large com
pared to alternative crops within the 
Tristate sunflower-wheat production 
area. Thus, if pesticide costs for sun
Oower could be reduced, sunflower 
production would become relatively 
more profitable. 

The other two ways that sunflower 
production profitability could be in
creased are via increased per-acre 
y1elds and increased oil content of the 
seed. Since sunflower is a relatively 
new economic cash crop. there has 
been less genetic and biological re
search on the plant than for such crops 
as soybeans and corn. With additional 
research and development efforts, both 
Yields and the oil content of seed may 
well be increased. If one or more of 
these alternatives for reduced per unit 
costs could be achieved, an additional 
several million acres of land in the 
Tristate Region would probably be 
planted to sunflower on a regular basis. 

Market-Demand 

The dramatic increase in consump
tion of edible vegetable oils has been 
one of the major developments in 
world-wide food consumption in the 
past two decades. Per capita consump
tion of all fats and oils in the U.S. 
increased from 45.3 pounds in 1960 to 
55.5 in 1979 as the total domestic 
market grew by more than 20 percent. 
Per capita consumption of vegetable 
oils increased 8 I percent during this 
period, while fats and oils from animal 
sources were down by 42 percent. 

At the world level, total utilization 
of edible vegetable oils has increased 
by more than 50 percent to 40 million 
tons over the past I 0 years. Although 
the rate of per capita increase in fat and 
oil consumption varies substantially by 
region, FAO data indicate that all major 
regions of the world have shown some 
increase over the past two decades. 

As indicated above, part of the 
dramatic increase in vegetable oils con
sumption is the result of their substitu
tion for animal fats and oils. Another 
part is attributable to rapid world popu
lation growth. A third major factor is 
the increased purchasing power of con
sumers due to higher per capita in
comes. Higher per capita incomes on 
the world scene have also resulted in 
increased consumption of high-protein 
animal products. This. in turn. has 
increased the derived demand for high
protein oil seed meals, particularly soy
bean meal. but also the lesser oil seed 
meals including sunflower. 

Domestic Use as Edible Oil 

The total market for all edible vege
table oils in the U.S. from October 
1979 to October 1980 was almost 10.7 
billion pounds (Table 2). but the market 
for edible oils excluding soybean oil 

was less than 2.2 billion pounds. One 
extreme measure of the maximum edi
ble oil market potential for sunflower in 
the U.S. is the total amount of fats and 
oils consumed. In 1979-80 this was 
I I .8 billion pounds, including animal 
and vegetable sources, of which sun
flower oil was 84 million pounds or less 
than 0.5 percent. Thus, sunflower oil 
currently holds only a very minor share 
of the domestic edible oil market. 

Sunflower oil has the advantage of 
being high in polyunsaturated fats. It is 
also lighter in color than other oils, 
especially corn oil. Though its stability 
is less than for most oils because of its 
low saturated fatty acid content, this 
can be increased by hydrogenation 
which, in turn, decreases the unsatu
rated fat content. 

Among the edible oils, sunflower 
oil is considered a "premium" oil and 
used primarily as a salad or cooking oil 
and in margarine. Other premium oils 
that compete with sunflower oil for a 
similar market are corn. peanut. and 
safflower oils. Within the category of 
premium vegetable oils, the market 
share for sunflower oil is about I 0 
percent. Price competition in the do
mestic market, however, is keen, and 
price premiums for high-quality edible 
oils are virtually nonexistent. Thus. 
sunflower oil must be priced competi
tively with other vegetable oils if it is to 
expand its domestic market in any 
major amount. 

The latter point highlights the im
portant dual role that increased yields 
and/or oil content play in the potential 
growth of the sunflower industry. As 
previously mentioned, these accom
plishments would bring about a more 
competitive crop for farmers. leading 
to increased sunflower acreage. This 
expanded production at lower per unit 
costs would. in turn. provide larger. 
more reliable domestic supplies of sun
flower oil at more competitive prices. 

Table 2. Domestic Consumption of Selected Fats and Oils, 1979 

Consumption in edible products 
Baking or frying fats 
Salad or cooking oil 
Margarine 
Other edible products 
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Total 

11,828.3 
4,200.8 
5,271.0 
2,032.2 

324.3 

All Vege
table Oils 

(million lbs.) 
10,673.2 
3,149.9 
5,271.0 
2,032.2 

220.1 

Vegetable Oils 
less Soybean Oil 

2,180.1 
491.7 

1,118.3 
384.6 
185.5 



Sunflower Meal 

Hulls from sunflower seed are high 
in fiber content. This has limited the 
utilization of sunflower meal for some 
livestock feeding uses. However, 
newer processing procedures which de
hull the seed produce a high quality 
protein meal of about 44 percent pro
tein compared to a protein content of 
about 28 percent in meal containing the 
hulls. The higher protein content ~eal 
can be used effectively in the rations for 
poultry, swine, and ruminants. More
over, the hulls can be utilized as a fuel 
source in some of the newer sunflower 
processing plants, thus giving them 
some economic value in their own 
right. Finding domestic markets for 
increased volumes of sunflower meal 
does not appear to be a problem if it is 
priced competitively with other oilseed 
meals, particularly soybean and cotton
seed meals. 

Sunflower Oil as a Fuel 

Limited amounts of sunflower oil 
have been used as a substitute for diesel 
fuel. Tests have been performed on 
diesel tractor engines to examine engine 
performance and to unveil any problems 
associated with the use of sunflower 
oil. In its utilization in diesel engines, 
sunflower oil has been used both in 
pure form and blended with diesel fuel 
in several different proportions. 

The use of sunflower oil as a fuel on 
a regular basis can be examined in two 
ways, first from an economic stand
point and second from the technical 
feasibility side. The current economic 
outlook is not promising, because sun
flower oil is currently more expensive 
than diesel fuel. A recent study sug
gests that the real (deflated) price of 
diesel fuel must increase by 6 percent 
annually from 1980-90 (for a com
pounded increase of 80 percent) to 
enable vegetable oils to replace approx
imately 25 percent of the diesel fuel use 
expected in 1990. The price ratio per 
BTU of sunflower oil to diesel fuel has 
declined in recent years. But, barring 
any major changes in U.S. oil prices, it 
is unlikely sunflower oil will become 
competitive with diesel fuel in the near 
future. 

On the technical or engineering 
side, the use of sunflower oil as a fuel in 
diesel engines has shown some prom-

ise. There are several problems such as 
viscosity, filter clogging, poor cold 
weather starting, gumming, and carbon 
buildup on engine parts. But short-term 
use (less than 200 hours) of sunflower 
oil blended with diesel fuel. with 
proper engine maintenance, appears to 
minimize these problems and has led 
engineers to approve the short-term use 
of sunflower oil as a diesel fuel alterna
tive. The long-term use of sunflower oil 
as a fuel, however, may adversely af
fect engine performance and durability. 
Such use is still under evaluation. 

Processing Capacity 

A past deterrent to expanding do
mestic markets for sunflower oil has 
been the shortage of processing capac
ity. Before 1979 there were no major 
plants designed specifically for sun
flower processing. Processing of sun
flower took place in plants designed for 
flaxseed, soybean, or cottonseed oil 
extraction. Due to decreased demand 
for linseed oil, several plants designed 
for flaxseed oil extraction were able to 
utilize their excess capacity by process
ing sunflower seed. 

New plants now account for a major 
portion of the industry's increased sun
flower processing capacity. Specifi
cally, Cargill, Archer Daniels Midland, 
and Honeymead now have crushing 
capacity for one million metric tons per 
year. New plant facilities by Midwest 
Processing (at Velva, North Dakota) 
and National Sun Industries (at Ender
lin, North Dakota) will soon add 50 
percent more capacity to this total. Yet, 
in the 1981 marketing year. only about 
600,000 metric tons of sunflower seeds 
were available for processing. As a 
result, some crushing facilities were 
necessarily idled because the active 

export market siphoned off available 
seed supplies for prices at which do
mestic crushers could not compete, and 
maintain a positive crushing margin. 

Export Markets 

On the international scene, sun
flower seed, sunflower oil, and sun
flower meal are all exchanged in world 
trade. However, the United States has 
only been involved in the trade of 
sunflower seed and oil. Table 3 reports 
a summary of the major importers of 
U.S. sunflower seed from 1973-81 and 
ranks the top importers in each year. 
The Netherlands, Portugal, and the 
Federal Republic of Germany have 
consistently imported relatively large 
quantities of U.S. sunflower seed. 
Since 1978 Mexico has also become an 
important importer. 

Sunflower oil has been a preferred 
edible oil in several countries for a 
number of years but sunflower oil ex
ports have only recently become a 
significant portion of the U.S. export 
picture. A major reason for sunflower 
oil exports being at low levels in pre
vious years was the lack of U.S. proc
essing facilities. Increased processing 
capacity has allowed sunflower oil ex
ports to increase from approximately 
86,000 metric tons in 1979 to more than 
300,000 metric tons in 1980. Before 
1978 Germany, the Netherlands, and 
Belgium consistently had high levels of 
U.S. imports, but in recent years 
( 1979-80) Algeria, Venezuela, and 
Egypt have become larger importers of 
U.S. sunflower oil. 

The potential for U.S. growth in 
the international sunflower market de
pends on several factors both in import
ing countries and in other exporting 

Table 3. Top 5 Importers of U.S. Sunflower Seed, 1973-81 

Country 81 80 79 78 77 76 75 74 73 

Netherlands 2 1 1 1 1 2 3 3 1 
Portugal 4 3 4 3 3 3 2 2 5 
Germany (Fed) 5 4 2 2 2 1 1 1 2 
Mexico 1 2 3 5 
Israel 5 
Italy 5 5 
France 4 4 5 4 4 
Czechoslovakia 4 
Turkey 5 4 
Canada 5 3 
Spain 3 
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countries. U.S. sunflower seed exports 
compete primarily with exports from 
Can~~a a~d Bulgaria. If growing 
condi.tiOns m Canada and/or Bulgaria 
detenorate, or if producers in these 
countries switch to other crops, U.S. 
exports of seed could increase. De
creased output by other seed exporters 
would allow the U.S. to increase its 
market share and absolute level of 
exports. 

Seed-importing countries where the 
U.S. market share might increase are 
Germany, Italy, and Czechoslovakia. 
Over the past four years, the U.S. 
market share in Germany, a major im
port.er, has averaged only 26 percent. 
While Italy and Czechoslovakia import 
less than Germany, the U.S. share of 
their imports is also quite low. Over the 
past three years, Mexico has imported 
sunflower seed exclusively from the 
U.S. However, these imports have 
been restricted by inadequate market
ing facilities. If Mexican port and trans
port facilities are improved, Mexico 
can be expected to increase their im
ports of U.S. seed. 

Another problem faced by U.S. 
exporters is that several of the western 
European countries importing U.S. 
seed view the U.S. as a residual sup
plier. They only purchase U.S. seed 
when their regular suppliers cannot 
meet their needs. This adds greatly to 
the volatility in the volume of U.S. 
exports, positioning U.S. producers at 
the w?iplash end of major price swings 
associated with changes in export de
mand. lfthe U.S. can establish itself as 
a consistent and primary source of seed 
to these countries, the demand faced by 
U.S. exporters should stabilize some
what and the potential for growth 
would be enhanced. 

The potential for U.S. exports of 
sunflower oil is also significant. It was 
only in 1981 that the U.S. first exported 
more sunflower oil than any other 
country. Argentina has been the lead
ing exporter of oil in other years. 
Romania has also been a consistent 
exporter of oil. The major importers are 
Belgium-Luxemborg, Germany. and 
Czechoslovakia. The U.S. could in
crease sunflower oil exports if it in
creased it negligible market share in 
these countries, possibly by producing 
a better quality oil than is marketed by 

other exporting countries. 

General Factors in Trade 

Several general factors could lead 
to increases in U.S. participation in the 
international trade of both sunflower oil 
and seed. First is the foreign exchange 
rate. If the value of an exporting coun
try's currency rises vis-a-vis the im
porting countries' currencies, the 
goods in question become relatively 
more costly and therefore less attractive 
to the importer. Thus, recent increases 
in the strength of the U.S. dollar have 
hindered U.S. exporters of sunflower 
oil and seed. If the dollar were devalued 
relative to an importer's currency, the 
price of U.S. goods would become 
more attractive. Another consideration 
is the value of the U.S. dollar relative to 
the currencies of other sunflower seed 
and oil exporters. A devaluation in the 
dollar relative to the currencies of these 
other exporters would strengthen U.S. 
exports. 

A second factor is internal policies 
of importing countries. If an importing 
country protects its domestic producers 
of competitive oils (olive, rapeseed. 
etc.) or domestic processors of oils, this 
puts the U.S. at a disadvantage. Such 
protection occurs in the form of quotas, 
tariffs,levies, or subsidies. This type of 
protection has not been uncommon. If 
restrictions were lifted U.S. sunflower 
exports would benefit. 

Finally, U.S. exports could be in
creased if any of the usual demand 
shifters increased. Specifically. in
creases in population and/or incomes 
can be expected in a number of import
mg countries. Prime examples are Al
geria and Egypt. Both countries import 
U.S. sunflower oil, and if incomes in 
these countries increase, U.S. oil im
ports will likely increase. 

Sunflower Developments in 
Review 

Despite a rather irregular pattern of 
prices and volumes of production. 
processing and export marketings. the 
U.S. sunflower industry has improved 
Its technical capabilities tremendously 
over the past 15 years. It no longer 
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represents the "residual claimant" for 
production and processing resources 
which it did several years ago. It now 
has many of the characteristics of an 
established industry. Very few indus
tries become established without un
dergoing growing pains, and this has 
been true for the U.S. sunflower indus
try. With a much-improved technical 
base now in place for production and 
processing, future needs are to increase 
production efficiency and expand de
mand in both domestic and export 
markets. 

A General Solution to 
Future Market (and 
Production) Expansion 

Both sunflower oil and sunflower 
meal (particularly if the latter is pro
duced from hulled seeds) are high
quality products which can be marketed 
in large volume if (I) supplies are 
dependable, and (2) product prices are 
competitive with substitute oil and 
meal products. The price competitive
ness of sunflower oil, because of its 
high proportionate value (three-fourths 
to four-fifths of total seed value). is of 
critical importance for market expan
sion. In contrast, only about one-third 
of the value of soybeans is in the oil and 
two-thirds in the meal. As a result 
increased demand for high-protei~ 
meal has strengthened the competitive 
position of soybeans vis-a-vis other 
oilseed crops. 

To ensure price competitiveness of 
sunflower oil and meal, supplies of oil
type sunflower seed must be large 
enough and stable enouah to service 
efficiently both the growing but some
what volatile export market for sun
flower seed and the requirements of 
domestic crushers. Moreover, this must 
be accomplished while returnina sun-

'= 
flower producers a competitive return. 
In the long term, these objectives can 
only be accomplished by an effective 
research and development (R & D) 
program for sunflower which reduces 
per-unit production costs to a level 
competitive with other oilseed crops, 
particularly soybeans. Analysis di
rected at quantifying the potential future 
payoff for an effective R & D program 
for sunflower is now underway. 
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