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INTRODUCTION

Sunflower oil as a diesel fuel substitute is receiving wide-
spread attention. This publication includes the known informa-
tion about it. Many questions remain unanswered and research
is beginning to answer some of them.

Two types of sunflower seed are available. The most
common is the oil type, with about 40 to 42 percent oil by
weight. The other type is confectionery and can be subdivided
as follows: The larger confectionery seed is directed to the
human food market, and contains 25 to 26 percent oil and 23
to 24 percent protein. The smaller confectionery seeds are used
for birdseed and contain 22 to 23 percent oil and 22 to 23 per-
cent protein.

SUNFLOWER OIL AS A FUEL FOR DIESEL ENGINES

The energy content of sunflower oil is approximately 90 per-
cent of the energy of No. 2 diesel fuel and contains about
127900 BTU/GAL. No. 2 diesel fuel contains 140,000 BTU/
GAL and ethyl alcohol contains 84 000 BTU/GAL.

unflower oil is slightly heavier than diesel fuel, weighing
pounds per gallon. Diesel fuel weighs 7 pounds per gallon.
le sunflower oil is thicker than No. 2 diesel fuel and may

@4 iire thinning. Mixing sunflower oil with ethyl alcohol has

1 suggested as a way to thin sunflower oil, but sunflower
o1l will not mix with alcohol. Sunflower oil does mix with
diesel fuel.

Engine efﬁcieﬁcy or the horsepower produced per gallon

(%PK}{R-) is directly related to the energy of the fuel. The
higher the energy rating of the fuel, the more horsepower-
hours per gallon is produced. It may be more economical
to pay $2.00 or $2.25 per gallon for sunflower oil than $1.25
to $1.50 per gallon for alcohol because the energy content
of sunflower oil is higher.

Alcohol presently costs less then sunflower oil, but there
are other factors to consider. Since sunflower oil has a higher
energy value than alcohol, it should produce more horsepower-
hours per gallon.

Preliminary engine tests have been done using crude sun-
flower oil mixed with No. 2 diesel fuel in varying percentages.
A six cylinder, 401 cubic inch turbo-charged farm tractor engine
rated at 135 PTO horsepower was run on mixtures of 25 per-
cent sunflower oil and 75 percent No. 2 diesel fuel; 50 percent
sunflower oil and 50 percent no. 2 diesel fuel; 75 percent sun-
flower oil and 25 percent No. 2 diesel fuel. All mixtures were
able to fuel the engine and maintained almost full horsepower.

When the 75 percent sunflower oil and 25 percent No. 2
diesel fuel was used, horsepower dropped slightly. This may
be because sunflower oil is thicker than diesel fuel and slows
the flow through the filters and fuel lines. From preliminary
work, it looks as though fuel efficiency is very similar to straight
diesel fuel.
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It has been estimated that a grower could devote about 10
percent of his total acreage to sunflower and replace all his
diesel fuel needs. This figure is based on a consumption of
approximately 5 gallons of diesel fuel to produce a small grain
crop in North Dakota. The following table lists the oil yield in
gallons/acre based on various seed. yields.

Oil Yield in Gallons/Acre

% of Oil Extracted Seed Yield {Ibs/acre)

800 1,200 1,600 2,000

60 249 374 499 62.3
80 332 499 66.5 83.1

If farmers extract sunfilower oil on the farm, a degumming
process may be needed to help reduce some of the possible
problems associated with the fuel filters and injector pump.
Sunflower oil has not been tested for its lubricating capacity,
varnish and gum content. It is not yet known what effect
long term use of sunflower oil might have on engine and fuel
system parts.

Producing sunflower oil on the farm is considered by some
to be simpler than producing alcohol. Production costs may
also be lower.

SUNFLOWER OIL EXTRACTION PROCESS

Sunflower oil can be obtained by crushing the seed in a
screw press operation in which the oil is literally squeezed out
of the seed. This process is different from the solvent
extraction process used in large commercial oilseed processing
plants. The screw press or expeller operation involves the
following steps:

1. Whole Seed The seed needs to be cleaned before any
further operation. Any stones or metal
pieces will damage the expeller. It may
also be advantageous to size the seed prior
to pressing.

2. Dehuller It may be desirable to remove the hulls
to reduce the fiber content and increase
the protein content of the meal.

3. Roller Mill Some type of seed breakage may be
advisable. Whole seed can be used but
efficiencies of oil recovery are lower.
4. Cooker Some means of heating the seed prior
to pressing may be needed to obtain the
maximum oil recovery.

5. Screw press The press separates the oil from the meal.

The meal will still contain some oil, how-

ever. The amount will vary from 7 to
15 percent on a dry weight basis.

6. Filter The oil needs to be filtered to remove small
seed particles.
7. Crude Oil This oil may need some additional pro-

cessing to remove phosphatides and waxes.
The exact amount remains to be deter-
mined.

COST OF ON-FARM SUNFLOWER OIL EXTRACTION

If sunflower oil is extracted on the farm for fuel, what will it
cost? This information is not yet available. There are some
economics of scale in screw press extraction and it may be de-
sirable for a group of farmers, a country elevator or a coopera-
tive to process the seed, extract the oil, and dispose of the meal
and hulls. Estimates of the cost of producing oil can be deter-
mined by taking the market value of sunflower seed, less the
value of sunflower oil meal, and dividing the remaining value
by the number of gallons of oil produced from a hundred-
weight of sunflower. This estimates only the cost of the raw
material. Oil cost may vary due to the value of the meal, as
the small percentage of oil in the meal tends to decrease the
protein content and increase the energy content. The follow-
ing table lists only the market value of raw sunflower seed less
the value of sunflower oil meal at $100 per ton.

Estimated Value ($) of Sunflower Oil Less Processing Cost*

Market Value ($) of Sunflower/CWT
$7.00 $8.00 $9.00 $10.00 $11.00

Value of Oil/CWT 3.60 460 5.60 6.60 7.60
Seed (32 Ibs.)

Cost per Gallon .88 112 1.36 1.61 1.85
Sunflower Oil

Cost per Lb. 11 14 17 21 .24
Sunflower Oil

*Above chart based on:
Sunflower = 40% oil by weight
Extraction Rate =80%
Sunflower Oil = 7.7 Ibs/Gallon
Sunflower Oil Meal = $100/Ton or 5¢ /Lb.
100 Lbs. Sunflower Seed 32 Lbs. Oil——» 4.1 Gallons of Oil
68 Lbs. Sunflower Oil Meal

ECONOMICS OF SUNFLOWER PRODUCTION

Production practices for sunflower vary by area of the
state. Sunflower in eastern North Dakota is grown on land
cropped the previous year. In western North Dakota some of
the acreage is grown on land in summer fallow the previous
year. Weed control is important with sunflower and farmers
generally use more herbicide chemical than they do on small
grains. The western area, which receives less growing season
rainfall, generally requires fewer cultural practices to control
weeds. Sunflower also requires a higher cost for insecticides
and drying than small grain.



The estimated cost per acre in North Dakota to produce
sunflower is $148.40. Direct or cash cost is $71.18 and the
indirect or fixed cost is $77.22. The $148.40 includes a charge
for all resources except risk. If the expected yield was 1,500
pounds, a farmer would need 9.89 cents a pound for sunflower
to cover all costs except risk.

Sunflower cost compared with wheat and barley show a
total cost per acre of $148 40 for sunflower, $125.39 for wheat
and $141.14 for barley. Some of the difference in cost between
the thrze crops is the land charge. Sunflower and barley acreage
is greater in the eastern area of the state where land prices are

higher, while wheat is the main crop over the entire state, result-

ing in a lower land price.

Good management was assumed in the crop budgets. The
fertilizer input was based on the yield goal. Yield goals are
above the average yields for the state, yet attainable with

normal weather and growing conditions. Input costs were based
on formula or survey data. Current machinery prices were used
to determine machinery costs. Fuel prices were estimated at
$1.00 per gallon for both gasoline and fuel. Interest was
charged at 11 percent. Overhead costs include a charge for such
items as farm share of utilities and auto insurance, farm sub-
scriptions, bank charges, accounting fees, etc. The management
charge was arrived at by taking 10 percent of all costs excluding
land.

FEEDING VALUE OF SUNFLOWER SEED AND MEAL

Preliminary trials indicate that, fed whole to cattle, sun-
flower seed has an energy value about equal to barley, provided
that not over 3 pounds per head are fed daily. Fed whole to
swine, the useful energy content is similar to barley when used
at less than 10 percent of the ration and is mixed with barley
for grinding.

1980 ESTIMATED AVERAGE PRODUCTION COST PER ACRE FOR
SUNFLOWER, WHEAT, AND BARLEY, NORTH DAKOTA

Cost Input Sunflower Wheat Barley
Direct Costs
Seed $ 640 $ 825 $ 574
Fertilizer 13.36 11561 16.23
Custom fertilizer application 525 1.98 2.26
Herbicide 1043 541 5.77
Custom spraying 3.02 2.11 241
Insecticide 450
Drying 450
Fuel & lubricant 8.12 1256 13.76
Machine repair 490 6.55 7.19
Overhead 494 454 493
Interest on operating capital 576 4,29 448
Total direct costs $ 71.18 $ 57.20 $ 62.76
Indirect Costs
Land charge $ 39.29 $ 31.70 $ 39.02
Machine ownership 18.71 20.78 22.03
Labor 937 7.15 7.93
Management 9.85 8.56 940
Total indirect costs $ 77.22 $ 68.19 $ 78.38
Total Production Cost $148.40 $125.39 $141.14
Expected Yield 15.00 cwt. 34.00 bu. 59.00 bu.
Break-even Price $ 9.89 cwt. 3.69 bu. 2.39 bu.

Crude sunflower oil spot market price January 29, 1980, was 26 cents per pound. {Agricultural Marketing Service, Grain and Seed Division,

USFA, Minneapolis, Minnesota.)

Refined sunflower oil spot price was 32 cents per pound the same day. (Cargill, Inc,, Fargo, North Dakota)

(Crude sunflower oil is defined as oil recovered before it has undergone degumming, neutralizing, deodorizing, winterizing and bleaching
processes. Once the oil has been subjected to the above processes, it is defined as refined oil.)




Two types of sunflower oil meals have been available, a 41
percent protein with low fiber (dehulled) and a 28 percent
protein with high fiber (not dehulled before extracting oil).
At present feed prices, 41 percent sunflower oil meal for swine
is worth $145-150 per ton. Sunflower oil meal is low in lysine
and is needed for a balanced ration. For cattle, the value is
$175-180 as a’ protein supplement. The value of 28 percent
meal is something less than $90 per ton for swine and about
$130-135 for cattle.

No values can be given for moldy or damaged seed.

COMPARATIVE COMPOSITION OF SUNFLOWER SEEDS -

It is difficult to assign a value to sunflower oil meal as an
aid to soil tilth or plowing ease. However, with decomposition
in the soil the plant food content of sunflower oil meal is re-
leased and has measurable value as a fertilizer product. Plan
nutrient analysis of dehulled and whole seed sunflower ou
meal are shown in Table 1. '

Current fertilizer prices for nitrogen, phosphorus and po-
tassium are 18, 24 and 12 cents per pound. These nutrient
costs were used in the following table to calculate the value
of a ton of sunflower meal. Calcium and magnesium were
excluded in the calculation. Calcium and magnesium are
basic components of agricultural lime. North Dakota soils

Type 0il Confectionary  Birdseed are high in lime and a commercial market for the product has
not developed.

Oil, % 41-42 25-26 22-23 ]

Hull, % 21-23 4445 45-47 Hauling, handling and application convenience also should

Protein, % 18-19 23-24 22-23 be considered in evaluating the fertilizer value of sunflower
meal products. Compared with conventional fertilizer materials

Calcium, % 0.2 0.1 0.15 these are difficult to handle, low analysis products. Con-

Phosphorus, % 0.58 06 . 0.7 ventional fertilizer equipment will require either modification
or additional labor during spreading operations to assure the

Acid Detergent Fiber, % 15 27 30 product feeds smoothly. The additional time, labor and equip-

FERTILIZER VALUE OF SUNFLOWER OIL MEAL

All crop production by-products have value as a soil additive.
Incorporation of crop residues aids maintenance of soil tilth,
helps prevent soil crusting and aids water infiltration. Difficult
to manage sites in a field landscape benefits most. “Gumbo™
spots, eroded ridges and erosion prone slopes are preferred
locations for application of limited volumes of accumulated
crop residues.

TABLE 1

ment costs required to spread these products reduces their
value. However, application can be done as a slack season
chore, enhancing their value as a management alternative.

The whole seed and dehulled meal used as examples in this
cost analysis contain 26 percent and 43 percent protein re- -
spectively. These are typical of solvent extraction products.
Farm presses that simply squeeze oil from whole seed will leav
a residual oil that dilutes the nutrient content of the meal anc
distorts the dollar value calculations. '

PLANT NUTRIENT CONTENT OF SUNFLOWER MEAL PRODUCTS (%)

Nitrogen Phosphorus Potassium Calcium Magnesium
(N) (P,0g) (K,0)
Whole seed sunflower meal 4.3 2.29 1.2 5 7
Dehulled sunflower meal 6.9 41 3.0 3 7
TABLE 2

Pounds/Ton Plant Nutrient and Relative Value of Sunflower Meal As a Soil Additive

Whole Seed Meal

Dehulled Seed Meal

Lbs./Ton $/Ton_ Lbs./Ton $/Ton
Nitrogen (N) 86 15.48 138 24 .84
Phosphorous (P50g) 46 11.04 82 19.68
Potassium (K,0) 24 2.88 60 7.20
Total $29.40 $51.72
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