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R. G. Robinson and 0 . C. Soine 

FOR MANY YEARS, sunflowers in Minnesota fields and gardens 
have turned their heads and greeted the rising sun. During the '20's 
and '30's, they were grown for silage in the north cen tral and north
eastern counties. However, early maturing corn hybrids pushed profit
able corn production northward and sun fl ower acreage dwindled. 

Seed production for edible oil start
ed in Canada in 1943 and in Minne
sota in 1947. Seed was processed in 
Minneapolis or exported to Altona, 
Manitoba, Canada. Oil extraction did 
not continue in Minnesota since there 
were enough soybeans available to 
keep the oil extraction industry oper
ating. However, seed production con
tinued for the bird feed market. Occa
sional lots of surplus seed are export
ed to Altona for oil extraction. The 
bird feed acreage has varied from 
1,000 to 3,000 acres in northwestern 
Minnesota, primarily in Polk and 
Clearwater Counties. 

YIELDS AND RETURNS 

During the past 12 years, sunflowers 
have cqua led other field crops in 
financial return to fanners. Yi Ids on 
reasonably well-cared-for fields ha e 
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varied from 500 to 1,500 pounds per 
acre and the price received by farm
ers varied from 3 to 7 cent per pound. 
The usual price has been 4 to 4'>2 
cen ts, and the usual yield 00 pounds. 
A few growers con istently han·e t 
1,000 to 1,500 pound per acre. 

It is wise to arrange for a market 
before planting unflower . 

ADAPTATION 
Sunflowers grow well in mo t c un

ties and on a great variety of oils. 
The crop i · normally planted about 
~lay 15, emerges ~lay :!5, bloom · July 
1.5-30 in the southern counties and 

ugust l -15 in the northern countie , 
matures in early cptcmber, and i 
often drv for combining in cculv 0 -
tolwr. T.he crop is quite drought re
sistant e-xcept for a period during and 
shortly after flowering. 



With small amounts of fertilizer, 
good yields can be obtained on poor 
sandy soils and very good yields can 
be expected from sandy loam, loam, 
silt loam, and clay soils. Poorly drained 
soils are not desirable for sunflowers. 

Sunflowers should not be grown 
on fields that need spraying for per
ennial and nongrass weed control 
since 2,4-D kills sunflowers. 

With present prices and yields, sun
flowers are probably most competi
tive with other cash crops in the 
sandy and loamy soils along the edges 
of the Red River Valley and on sandy 
soils north and west from Minne
apolis. 

GRADES 

The Minnesota Board of Grain Ap
peals established grades 1, 2, 3, and 
Sample for Advance and Sunrise va
rieties as follows: 

Grade 
number 

2 

3 

Minimum 
weight 

per bushel, 
pounds 

.................. 24 

.... 22 

........ 20 

Maximum limits of 
damaged seed 

Total Heat 
damage damage 

percent percent 

5 

10 2 

20 4 

Sample grade is of lower quality 
than No. 3. 

Seed containing 11 to 15 percent 
moisture is graded "tough" and seed 
above 15 percent moisture is Sample. 
Most seed is sold before it reaches 
terminal markets and hence is not offi
cially graded. 

SEED SIZE 

Seed size affects use and price, and 
there are special markets for each 

Table 1. Effect of plant spacing in rows 40 
inches apart and fertilizer on seed weight 
of Arrowhead and Advance varieties at 
Rosemount, 1955-56 

Plant spacing 

inches 
6 ..... . 

12 ...................... .. 
18 

No fertilizer 
Arrow- Ad
head vance 

Fertilizer 
Arrow- Ad
head vance 

weight per 100 seeds, grams 
6.6 5.9 7.2 5.9 
8.0 6.5 9.2 6.6 
9.4 7.0 9.9 7.4 

size of seed. Large seed is desired for 
packaging for human consumption, 
and is also preferred by some bird 
feeders. Buyers think large seed is 
less likely to attract sparrows and 
less is lost on the ground. However 
medium- and small-size seed is better 
feed because of less hull. 

Seed size is determined primarily 
by choice of variety. However, seed 
size can be altered by plant popula
tion and fertilizer (table 1). 

Thinner plant spacings and heavy 
fertilization increased seed weight. 
(However, 6-inch spacing produced·the 
highest yield per acre-see table 4.) 

Buyers of sunflower seed frequently 
clean and grade the commercial crop 
through fanning mill screens and ob
tain top price for all seed passing over 

a No. 20 screen ( ~~-inch round holes) 

and lower prices for seed passing 
through a No. 20. Typical recovery 
percentages from grading clean seed 
on a farm-size fanning mill are: 

Percent passing over 
screen 

Variety No. 20 No. 18 No. 16 

Arrowhead ............ 5 
Mennonite ........................ 26 
Advent• . ............................ 1 

23 87 
72 98 
12 70 

• Admiral and Advance are the same or 
slightly smaller-seeded than Advent. 



I ( I Mqh 0) 

~~· ' ~r • 
Screened seed sizes. 

Small hand sieves pounded repeat
edly will give values 60 to 80 percent 
of those shown. 

VARIETIES 

Because of its greater seed size and 
the premium sometimes paid for large 
seed, Mennonite is the most common
ly grown variety. Arrowhead has a 
desirable size seed fo r the bird f d 
trade. 

For the oil market, Advent, d-
miral, or Advance arc best. Arrow
head is higher in oi l than fcnnonitc 
but is lowrr than the dcsirrd oil va
ricti s. Oi l content is not an important 
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market consideration at this time 
since on ly a small part of the Minne
sota crop is used for oil. 

SunHowcr hulls are low in nutritive 
va lue. Arrowhead and the high oil 
vari ·tic:; have less hull than Mennon
ite, and ther fore have greater feed 
value. This is not a practical market
ing consideration hut is cf importance 
to the consumer. 

Admira l, Advance, and Advent are 
hybrid varieties; planting s ed is pro
duced on the female parent in cross
ing fi e lds. Seed from the commercial 
crop of these varieties should not be 
p lanted. 

Arrowhead is recommended by the 
Minnesota Agricultural Experiment 
Station since it is the earliest matur
ing and highest yielding variety. For 
special markets at guaranteed pre
mium prices, other varieties may be 
better choices. The sunflower variety 
situation and recommendations are 
published annually in .\linnesota gri
cultural Experiment Station :\[iscel
laneous Report 24 available from your 
County gricultural Agent. 

CROP ROT A TION OR SEQUENCE 

It is commonly believed that un
Aowers are hard on the oil and that 
crops following sunflower do poorly. 
Continuou cropping and crop se
quence trials from 195-!-55 and 1955-
59 at Crookston and 1957-60 at Ro e
mount do not upport thi . 

Fi" vear of continuou sunflower . 
continu~u sovbeans, and continuou 
corn at rook~ton ;md -l year of con
tinuous sunflowers and continuou 
sovbrans at Hosemount were com
p,{rcd for ~ield tr nds . o fertilizer 
was used. Yields varied greatly from 
year to year hut there was no con-



sistent downward trend of yie ld with 
any crop. Evidently weath r and 
other differences among years influ
enced crop yields mor than did the 
loss of so il nutrients removed in the 
harves ted seed each year. 

Table 2. Effect of previous crop on yields of 
sunAowers, soybeans, and corn from 

1956-59 at Crookston and 1958-60 
at Rosemount 

Crop sequen e 

SunAowers after sunflowers 
Sun Aowers after soybeans 
Sun flowers after corn 
Soybeans after sunflowers ..... 
Soybeans after soybeans 
Soybeans after corn .... 

Crook- Hose-
stan mount 

pounds per acre 
964 1,07.5 

1,158 1,169 
979 

1,163 1,794 
1,219 1,685 
1,197 
2,867 Corn after sunAowers 

Corf1 afte·r soyb ans ....... 3,169 
·om after corn 3,043 
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Th comparative effect of sunBow
rs, soybeans, and corn on the yield of 

the following year's crop is shown in 
table 2. 

t Crookston , crops following soy
bean yielded mor than crops fol 
lowing orn, and crops following corn 
yielded the same or snghtly more 
than crops following unflowers. The 
higher yields of crops after soybeans 
are probably due to nitrogen since 
soybeans is a legume and no ferti · 
li z r was used . At Rosemount, differ· 
ences were small hut crop rotation 
was d sirable-sunAow rs after soy· 
beans and soyb ans after sunflowers 
were better than continuous cropping. 

Th s int nsiv rotations and con· 
tinuous cropping magnify th differ· 
ences in th off ct on the so il of the 
three crops. If sunflow rs are grown 
in a 4-year or longer crop rotation , it 



Table 3. Yields in 1955 of crops following 
sunflowers, flax, oats, and oots-olfal fa 

nt Crookston 

Yield, pounds 
!955 crop 1954 rop per acre 

Oats sunflowers 884 
Oats fl ax 568 
Oats oats .55.'3 
Oats oa ts-alfalfa 662 
J' lax sunflowers 538 
fo'l ax fl ax 362 
!flax oats 316 
Ji'lax oats-alfalfa 487 
Sunllowers sunflowers 834 
Sunflowers fl ax 946 
Sun flowers oa ts 908 
Sunflowers oats-alfalfa 845 

is even less like ly that any detrimental 
effects on the soil will occur, and a 
long rotation may help prevent cer
tain disease and insect problems. 

Inclusion of sunflowers in small 
grain rotations is benefici al to oats or 
flax following sunflowers (table 3). 

Flax or oats following sunflowers 
yielded more than f:lax or oats after 
oats, flax, or oats-alfalfa green ma
nure. 

Wheat, oats, barley, flax, or corn 
should follow sunflowers in the rota
tion since these crops can be safely 
sprayed with 3/ 16 pound 2 4-D in 
amine formulation per acre 'to con
trol volunteer sunflowers . 

TIME AND DEPTH 

P~ant from May 10 to 25, how v r 
earher and later dates are all right. 

Sunflowers often take longer to 
emerge than gra in rops b cau of 
th~ need for water to p netrat the 
th~ck hull. Shallow planting on light 
:ml may result in th soil drying be
ore the seed absorbs wat r and th 11 

gen · · · · ' nmatwn IS d layed until rain . 
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Seed will emerge from depths of 3 
inches or more, but 1 inch is better 
if the soil a t that depth is moist. Don't 
plant deeper than necessary to reach 
moisture because colder soil a t the 
lower depths slows germination . On 
the other hand, shallow planting 
makes it easier for striped gophers to 
dig up the seed. 

SEED TREATMENT 

Seed treatment has not given better 
stands except with a very few seed 
lots which appeared moldy in ger
mination tests. One ounce of Ceresan 
M per bushel of 24 pounds has been 
used without injury to seed. 

RATE AND SPACINGS 

Sunflowers are usually planted with 
a corn p lanter in rows 40 inches apart; 
closer row spacings are also satisfac
tOiy if they can be cultivated. Plants 
shou ld be 6 to 8 inches apart in 40-
inch rows. In addi tion to maximum 
yields, this spacing produces small 
heads which dry rapidly and remain 
upright for easier har est. If heads 
are too large, stalks bend over, and 
rain and dew collect on the back of 
the inverted heads causing rotting 
and combining problem . 

Table 4. Yields of seed from 6-, 12-. and 
18-inch plant spacings in rows 

40 inches part 

Lo ation and years 6-inch 12-ineh 1 -ind1 

pounds per acn• 

Hosemount, 195--56 1.:r1 1,046 4 

rookston, 194 -50 1,114 1,045 

~ !orris. 1948-50 l ,, " .~ ~ 1,200 



This photograph is of Arrowhead in rows 6 inches apart, and not cultivated. 

To obtain a final stand of a plant 
every 6 inches, at least 25 seeds of 
at leas t 90-percent germination must 
be planted in 10 feet of row, or about 
6 pounds of Arrowhead per acre. 
More seed should be planted if a 
rotary hoe or spike tooth harrow is 
used pos t-emergence for weed control. 

Experimenta l sowings with a grain 
drill in noncultivated 6-inch rows 
have usually resulted in weedy stands 
and low yields. Sowing rates three to 
four times those used in 40-inch rows 
are needed for weed control. These 
high plan t populations use more water 
and nutrients than many soils can 
provide, so seed yields are low. If 
effective herbicides are cleared for 
use on sunflowers so that lower plant 
populations can be used, nonculti
vated grain drill sowings might be a 
future possibility. 

WEEDS 

Weeds frequently emerge before 
sunflowers. Thus many weeds can be 
killed by spike tooth harrowing about 
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1 week after planting but before sun
flowers germinate. 

Sunflower s edlings are strongly 
rooted so can be rotary-hoed or spike 
tooth harrowed after emergence. Since 
the basis of selectivity is differential 
size, only the small , emerging weeds 
"in the white" stage can be uprooted 
and killed without injury to the larger 
sunflowers. Setting of the harrow or 
weighting of the rotary hoe to do most 
damage to the weeds and leas t to the 
sunflowers must be accomplished on 
a "try and adjust" basis. 

Row crop cultivation to kill weeds 
between the rows is the major method 
of weed control. Sunflowers are more 
easily damaged or broken by the cul
tivator than is corn . 

Herbicides would be of great value 
but do not have residue clearance for 
use on sunflowers. Herbicides to which 
sunflowers are tolerant and which J 

would be of great use on the crop 
are CDAA (Randox), EPTC (Eptam), j 
DATC (Avadex), and barban (Car
byne) . Amiben in limited trials also j 
appears promising on sunflowers. 



FERTILIZERS 
Sunflowers yie lu more on fertile 

soils anu respond to comm rcial ferti
lizer in both increaseu yield and earli
er flowering anu maturity (table .5). 

Yield differences between ferti lizer 
formu lations at Crookston w re not 
significant, but a ll yielded mor than 
the no ferti lizer treatmen t. These 
trials were on Fargo si lty clay loam 
at Crookston and Waukegan si lt loam 
at Hoscmount. 

More work on sunflower ferti liza
tion is needed, especially on the sandy 
so ils where greatest response might be 
expected. 

Growers should have their soi l test
eel and use the starter fertilizer recom-

Table 5. Yield response to commercial 
fertilizer 

Plant nutrients Crookston Rosemount 
N P,O, K,O 1947-48 1954-56 

pounds per acre 
0 0 0 
0 40 0 

20 40 0 
0 40 40 

20 40 40 
124 72 36 

SunAower harvesting at
tachments can be cus
tom made. 

1,282 
1,700 
1,602 
1,759 
1,579 

1,037 

1,245 
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mended for corn until experience and 
experimen tation indicate the most 
profitable rate. 

HARVESTING 

Good combining days in October 
when the seed is dry enough for 
storage are limited so the combine 
shou ld be ready, test runs made, and 
moisture content determined before 
combining the field. ine to ll per
cen t moisture is a safe level for stor
age through the winter. Seed of ll 
to 1.5 percent moisture is graded 
"tough" and may keep in cool weath
er, but seed above 13 percent mois
ture is likely to spoil unlc s artificially 
dried. 

Seed lots containing many dehulled 
seeds are more difficult to keep in 
gcod condition during storage than 
lots of unbroken seed. 

Sunflow r harve ting attachments 
for combines are not standard equip
ment and are made on a custom basi 
in local machine shops. Complete cost 
f an attachment will approach $30:>. 

Plans can b obtained from the Bul
letin Hoom, St. Paul Campu . 



DISEASES AND INSECTS 

Diseases are prevalent in Minne
sota but have not been a major cause 
of low yields. Stalk and head rots are 
the most serious diseases but they are 
frequently an aftermath of insect in
jmy. Mildew is quite prevalent in 
late matming fields. 

Sunfiowet· ntst is a major problem 
in the concentrated sunflower grow
ing areas of Manitoba but has been 
no problem here until 1960 when 
some economic damage was reported 
in Red Lake County. If rust becomes 
serious, resistant varieties such as Ad
vent, Admiral, or possibly Beacon can 
be grown. 

Sunflowers attract bees and many 
other insects that feed on the heads, 
leaves, and stalks. Many of these in
sects, although very noticeable, do not 
appreciably injure the crop. Aphids 
are very numerous on sunflower 
leaves after flowering, but ladybug 
beetles usually destroy them before 
the crop is seriously damaged. 

Sunfiower moth is the worst insect 
pest since its larvae tunnel through 
the seeds on the flowering heads. A 
bad infestation may destroy most of 
the seeds. The faces of the heads be
come covered with strands of weblike 
material and insect frass. The pest has 
been more common in southern than 
in northern Minnesota. Insecticide ap
plications on farm fields have not 
given consistent control, however ex
perience at H.osemount indicated that 
good coverage of the head faces with 
DDT when 10 percent of the heads 
are in bloom and again about 10 days 
later gave control. However, use of 
insecticides on sunflower heads does 
not yet have residue clearance by the 
Food and Drug Administration so 
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should not be used on sunflowers for 
human consumptio~1. 

GOPHERS AND BIRDS 

Striped gophers ( 13-lined ground 
squirrels) will sometimes dig up the 
seed before it germinates. They can 
be controlled by scattering strychnine
poisoned grain around the burrow en
trances. The poisoned grain should 
not be placed where livestock can 
eat it. 

Blackbirds, goldfinches, and other 
birds eat a tremendous amount of 
seed on some fields; other fields may 
not be bothered. The feeding starts 
about 3 weeks after blooming and 
continues for about a month. Bird
frightening noisemakers probably of
fer the most effective solution, but 
devices using firecrackers or other ex
plosives are illegal in Minnesota. 

FOOD AND FEED 

Sunflower seed may be dehulled 
and eaten without processing; de
hulled, roasted in oil, and salted; or 
salted in the shell. Salting in the shell 
is clone commercially and would be 
difficult to do in the home. 

The whole seed contains about 30 
percent oil. The oil is edible and 
makes an excellent cooking and salad 
oil. It is a poly-unsaturated fat which 
helps decrease blood cholesterol and 
related heart troubles according to 
some authorities. 

The meal remaining after oil extrac
tion is a valuable protein supplement 
for livestock. The meal sold at the 
Altona, Manitoba sunflower process
ing plant contains a minimum of 44 
percent protein. 

The hulls which are removed be
fore oil extraction are pressed into 
7%-pound logs for fireplace fuel. 



Ray Aowcr petnls have 
shed, but those of the 
disk Aowcrs will remain 
a few days. 

SUNFLOWER HEADS-

II 

H eads are composed of 
a rim of yellow ray 
Aowers surrounding the 
many disk Aowers. One 
seed develops from 
each A ower, and ripen
ing proceeds from the 
rim of the head to the 
center. 



~'-C-"'~:~~ ~~~~ 

FOR FURTHER INFORMATION- lll 
-refer to the other available field crop publications. 

See your County Agent for copies. 

Plan Sheet-Sunflowe1' Attachment f01" Combines. 

Ext. F. 212-Weed Control in Field C1'ops. 

Misc. Rpt. 24-Varietal T1'ials of Fa1'm Cmps. 

\J) 

)\' 

r 
(i 

)l 

l', 
iil 
)\1 

Misc. Rpt. 28-Minnesota Hybrid Com Perfo?'mance \J) 
Trials. )/i 

Misc. Rpt. 40--Grain So?'ghum Variety and Herbicide li 
Trials in Minnesota. (/ 

The following annual publication can be obtained 
from the Minnesota Crop Improvement Association, 
St. Paul 1, or from your County Agent. 

Minnesota Registered and Ce1'tified Seed Directory. 
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