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This manual has been developed by the University of Vermont
Extension Northwest Crops & Soils Program and is intended to
provide the best and most broadly applicable agronomic
practice information at the time of its printing. Our aim in
writing is for the bulk of this manual to be as useful as possi-
ble for as long a period of time as possible. Therefore, we
have designed it to address practices that are unlikely to
change, while avoiding making specific recommendations for
varieties or equipment. More specific information is con-

tained in annual trial reports published in the winter and ear-

ly spring, available on the UVM Extension NWCS program
website ( www.uvm.edu/extension/cropsoil/oilseeds ). This
manual will remain available as a PDF on the website as well.
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OILSEED CROPS IN THE NORTHEAST

Over the past decade, farm diversification has gained momentum as more and more farmers
in the Northeast have looked for ways to increase farm revenue, combat declines in soil health
and fertility, and cut down on operational costs. In more recent years, as the cost of petroleum
products such as diesel fuel and synthetic fertilizers has increased, farms have begun to search
for ways to reduce fuel, feed, and fertilizer expenses. Oilseed crops have emerged as a wel-
come opportunity for many farms. Both the oil and seed meal, the two main products of the crop,
have a wide variety of possible uses and markets. Sunflower and canola, two of the most com-
mon oilseed crops, can be easily incorporated into the local cropping systems, and produce
added benefits such as enhanced soil health and increased biodiversity in the rotation.

Because sunflowers and canola in the United States are grown predominantly in the Great
Plains, many of the technical resources are not applicable to agronomic conditions in the North-
east. Additionally, there are production constraints that farmers in the Northeast face that are rel-
atively unknown in the more common oilseed -growing regions. The University of Vermont
(UVM) Extensionds Northwest Crops and Soil s
a collection of the best regional information for oilseed producers in the Northeast. For the past
seven years, UVM Extension Agronomist Dr. Heather Darby and the NWCS Program have con-
ducted a wide range of agronomic trials to develop locally -adapted information to aid producers
in growing sunflower and canola. These trials represent a significant resource on agronomic is-
sues such as variety selection, seeding rates, planting dates, fertility amendments, weed and
pest management, and harvesting techniques.

( NWC



SUNFLOWER

Helianthus annuus

1. GROWTH AND DEVELOPMENT

Germination and Emergence

Sunflower is a fast-growing an-
nual plant of the Aster family
(Asteraceae) with a vast number
of relatives native to New Eng-
land. Like other aster -family
pl ant s, each ofl
made up of hundreds of individu-
al florets attached to the recepta-
cle, each of which is its own fully
functional flower (Figure 1 -3,
page 9). Each disk floret produc-
es one seed, while ray flowers
are usually sterile and only serve
to attract pollinators.

Sunflowers germinate when the
soil temperature is between 50°F

and 55°F. In the Northeast,
these conditions typically occur
mid - to late-May, depending on
elevation, soil type, soil mois-
ture and other cropping practic-
es.

Gunfowess arg partiguiarly gen-
sitive to soil conditions during
the first several hours after
planting. Cold and wet soil at
planting can delay and lower
germination, which often in-
creases susceptibility of the de-
veloping seed and shoot to fun-
gal pathogens. Fungicide treat-
ed seed can improve germina-
tion levels in these conditions to
some degree, though seed
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treatment is not a substitute for
waiting for better planting con-
ditions. Organic producers are
at particular risk for severely
depressed germination from
cold and wet soils, particularly
when high levels of crop resi-
dues keep soils cool and wet in
the spring. Under normal condi-
tions, emergence occurs 5 -10
days after planting (Figure 1 -1).

Growth Stages

The growth stages of sunflower
are generally broken broadly
into vegetative and reproduc-
tive stages, of which has further
divisions that relate to specific
developmental stages in sun-
flower. Table 1 -1 (page 8) pro-
vides descriptions of each stage
and also approximate growing
degree day (GDD) units to
reach each stage. Days to each
stage are not given because of
the extreme variability in grow-
ing season conditions in the
Northeast. Being able to identify
sunflower growth stages is im-
portant when attempting to
identify diseases and pests,
many of which affect the plant at
only specific development stag-
es. This system of staging is also
important as it allows farms, sci-
entists, and related industry to
talk about sunflower develop-
ment on a common basis.

Figure 1 -1. Sunflower emer-
gence, early June.



illustration by Amanda Gervais
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VE v2 V6 V1o R1 R2 R3 R4 RS R6 RZ RS R9
Figure 1 -2. Growth stages of sunflower. R9 is physiological maturity.
The vegetative phase is denot- and R9 (physiological maturity) flowers by insect pollinators
ed with a V, followed by the (Figure 1-2). have higher yields and higher
number of true leaves greater seed oil contents. In our re-
t han 2 éforlexampie, V -4 Pollination Requirements gion, there is generally a suffi-
describes when the plant has 4 o _ cient population of insect polli-
true leaves, and V -10 when the Most varieties of commercially - nators, except when insecti-
plant has 10 true leaves. The available sunflowers are self - cides are used. Many of the
reproductive phase is denoted compatible, which means that insect pests that present signif-
with an R, followed by a num- flowers from one plant are ca- icant economic problems in
ber that represents stages of pable of pollinating themselves our area appear at the same
flower development and matu- and producing viable seed. time that pollinators become
ration. Significant milestones in Interestingly, some studies important; spraying insecti-
this phase are R2 (immature have shown that sunflowers cides becomes problematic in
bud formed), R5 (flowering), that are outcrossed with other those situations.
Table 1 -1. Growth stages of sunflower ( Berglund, 2007 ).
Development Description GDD units
Stage
VE Emergence, where only the cotyledons and/or true leaves less than 2 in. are showing 165
V-2, V-4, etc. | These vegetative stages are determined by counting the number of true leaves longer than 2 350-870
in., counting any leaves that have senesced
R-1 The terminal bud produces a floral bud; bracts are visible instead of true leaves 920
R-2 The floral bud begins to elongate, but remains within 1 inch from the topmost leaf; bracts are 1250
clearly distinguishable
R-3 The floral bud continues to elongate, and is now more than 1 in. from the nearest leaf; bud re- 1395
mains tightly closed
R-4 Bud begins to open, showing immature ray flowers 1490
R-5 Flowering; sub -stages are denoted by a decimal that represents the percentage of disk florets 1545 (5.1)
that have flowered (e.g. 5.1 is when 10% of florets have matured, 5.5 is when half of the florets 1625 (5.5)
have matured)
R-6 Flowering complete, all disk florets mature, ray flowers withering 1780
R-7 Upper stalk and back of head begin to yellow 2050
R-8 Back of head completely yellow, but bracts still green 2210
R-9 Back of head and bracts fully brown; this is physiological maturity 2470
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illustration by Amanda Gervais

ture very early will most likely
reduce yield potential.

Ray flower
When the seed reaches physio-
logical maturity (Figure 1 -4),
the receptacle tissue in the
head is generally still too wet

to allow harvest with a com-
bine. Dry down of the recepta-

cle is dependent on weather

conditions. Quickening dry -
down of the plant with desic-

cants such as glyphosate is a
common practice in the Great

Plains, and can help avoid crop

losses to birds by getting the

seed out of the field before the

peak of the migratory bird sea-

son. Applying a desiccant can

hasten sunflower harvest by 20
days.

Bracts

Figure 1 -3. Anatomy of a sunflower head, showing selected plant parts.

Maturation and Senescence

Sunflower development is par-
ticularly dependent on accu-
mulation of GDDs, which influ-
ences the rate of maturation of
the seed. Full maturity of the
seed requires about 2500 heat
units, depending on the varie-
ty. In much of the Northeast,
reaching 2500 heat units can
be a challenge. Once the plant
has reached physiological ma-
turity it will require additional

time to dry the seed and the
head to a moisture content that
will allow for combining.

Therefore, choosing earlier to

mid season varieties that dry
down quickly is very important

for the region. In UVM Exten-
sion trials, varieties listed be-

tween 88 and 97 days to ma-
turity, have reached harvesta-
ble moistures and resulted in
acceptable yields. Hence, ear-
ly to full season varieties can
be grown in the Northeast.
However, selecting varieties
t hat are consi

oOmedi-asar | vy, 6 may be t he
most likely to reach maturity

from year to year. Of course,

some areas in the Northeast

have growing seasons that will

support the production of full

season varieties. In these cas-

es, growing varieties that ma-

dert

illustration by Amanda Gervais

P4
Figure 1 -4. Sunflower in reproductive stage, full flower.
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2. CROP ESTABLISHMENT AND PRODUCTION

Like any other crop, establish-
ing a good stand of sunflowers
requires careful attention to a
variety of production practic-
es. This section provides
guidelines for managing soil
fertility, selecting varieties,
preparing the seedbed and
planting.

Soils and Fertility

Sunflowers perform well in a
wide variety of soil types.
However, they are best -suited
for well -drained soils that have
good water -holding capacity
(i.e. high organic matter and
good soil structure). They will

tolerate heavy, wet soils, and
light, excessively drained soils

better than other crops, but
yields will be lower compared

to sunflowers grown under
better soil conditions.

Sunflowers in the Northeast
often require far less added
soil fertility than sunflowers
grown in the Plains. Vermont
soils can have high levels of
nitrogen (N), phosphorus (P),
and potassium (K) native in the
soil, as well as high levels of
organic matter (>6 -8%). This
high fertility is most often asso-
ciated with our long history of
using manure as a primary
source of fertility, Sunflowers
are exceptional scavengers of
soil nutrients because of their

extremely long taproots. In-

deep soil, sunflowers are able

to access nutrients from be-
tween three and four feet, far
below the profile of corn and

hay. Many nutrients in the low-

er soil profiles that are lost to

other crops are still accessible

to sunflowers. For the most ac-
curate information on what nu-
trients are available to the

plants, we recommend taking

soil samples to a depth of two
feet. In a UVM Extension trial,
30-45% of the N available to
the plant was found in the low-
er half of the two -foot soil sam-
ple (Table 2 -1).

Nutrient Application

To produce optimal yields of
sunflowers, 100 to 150 Ibs of N
per acre are required. In the

Great Plains, sunflowers gen-
erally require 5 Ibs of N for
every 100 Ibs of desired seed
yield (i.e. 2000 lbs of seed re-
quires 100 Ibs nitrogen). Be-
cause Vermont soils and agri-
cultural practices differ from

the U.S. plains region, re-
quired nitrogen rates will be

highly variable. For example,

UVM Extension sunflower trials
have vyielded approximately

2800 Ibs per acre on average
with application rates of 120
Ibs N per acre or less, as op-
posed to the 145 Ibs N the Mid-
west rule of thumb would sug-

gest.

UVM Extension N fertilization
rate trials (applied by top-
dressing at approximately R -1
stage) have found that seed
and oil yield vary widely with
N amendment rates between O -
120 Ibs per acre (Figure 2 -1,
page 11). Adapting N applica-
tions to specific field manage-
ment conditions is crucial to
maximize vyield and quality.
Essentially, the amount of N
fertilizer or other organic
amendment will depend on
your yield goal, soil type, and
past years fertility practices.
Taking a nitrate sample (pre
sidedress nitrate test, PSNT) to
a two foot depth will help
guide actual N needs of the
crop during the growing sea-
son.

Sunflowers also require rela-
tively low levels of P and K.
Standard soil tests will estimate
available P and K in the soil.
Recommendations will be pro-
vided by the testing laborato-

ry. However, as a general rec-
ommendation, soils testing
high to very high in P and K
will require no additional input

of these nutrients. If soil test
levels are low to medium, 60 to
100 Ibs of P or K per acre will
be required to produce a sun-
flower crop.

Table 2 -1. Nitrate -N availability in the top and second foot of a soil sample.

Nitrate -N Nitrate -N Total Nitrate -N Nitrate -N
Sample 1 ft depth 2 ft depth Nitrate -N 1 ft depth 2 ft depth
(ppm) (ppm) (ppm) (%) (%)
1 6.7 5.4 12.1 55.4 44.6
H 5.3 3.3 8.6 61.6 38.4
o 5.4 2.3 7.7 70.1 29.7
n 7.1 4.8 11.9 59.7 40.3
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Figure 2 -1. Effects of N application rates on yields, combined 2010 -2012

UVM Extension data.

Treatments that share a letter did not differ signifi-

cantly from one another (p=0.10) in oil yield. Seed vyields did not differ

statistically by N application rate.

Variety Selection

For our region, one of the most
important decisions sunflower
growers will make every year
is variety selection. There are a
number of varietal characteris-
tics that must be considered to
make the best choice, and the
best variety for the situation
often strikes a balance be-
tween vyield potential, oil con-
tent, maturity, and resistance to
disease and lodging. The fol-
lowing tips are meant to aid
growers in selecting varieties.

Maturity
The most significant limiting

factor for growing sunflowers
in our region is the shortness of
the growing season. On aver-
age, sunflowers require about
2,500 heat units (i.e. growing
degree days) to reach physio-
logical maturity. Once the crop
is at physiological maturity it
has a moisture content of ap-
proximately 36%. Additional
time is required for the crop to
reach an adequate moisture
that allows for harvest with a

combine. The time that it takes
for the sunflower to dry down

to adequate harvest moisture
will partially depend on the

variety as well as the climate.
Vermont has a wide range of
climatic conditions, though the

unifying feature is that the
growing season is much short-
er than most other regions of
the continental US, and the fall
is typically wet. Some of the
longest growing seasons in
Vermont average between

Table 2-2. GDD accumulation
for various locations in the
Northeast, based on historical
averages (NOAA, 1981 -2010).

Weather GDD
Station Accumulation
Location May - Oct.
Burlington, VT 3346
Montpelier, VT 3342
Rutland, VT 3093
Concord, NH 3340
Waterville, ME 3355
Worcester, MA 3352
Albany, NY 3607
Canton, PA 3165
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3300 and 3400 GDDs for the
entire growing season (May
through October), while the

shortest growing seasons finish
at just over 2,500 GDDs (Table
2-2). For most of these regions,
full season sunflowers would
just reach physiological ma-
turity before the end of the
growing season, and harvest
would be delayed until well

after the frost. For areas in our
region that support sunflower

production, choose varieties
t hat ar e | i st e
oMedi um, 6 or t

between 88 and 96 days to ma-
turity. OFul 1l o
can be grown in areas that
have exceptionally long grow-

ing seasons. It is also important
to select varieties that are re-
ported to have excellent dry

down.

Yield Potential

Seed vyields in sunflower are
determined by a large number
of factors, the majority of which
are environmental. However,
plant genetics also can play a
major role. Some varieties ex-
hibit a greater yield potential
than others, which is important
to know when determining
which variety to plant. In gen-
eral, shorter season sunflowers
have slightly less yield poten-
tial than longer season varie-
ties, but this is not always the
case. Seed company charts can
be helpful in determining the
yield potential, but are difficult
to accurately compare Dbe-
tween companies. UVM Exten-
sion conducts yearly variety
trials that provide good insight
into which varieties are appro-
priate for the climate and crop-
ping systems common to the
region (Figure 2 -2, page 12).

Growing sunflowers will only
prove to be profitable for
growers if they can regularly

d a
hat
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Find out more! Annual research reports available at:
www.uvm.edu/extension/cropsoil/research

achieve their fullest yield po-
tential; therefore, it is critical to
pick a variety that has the high-
est yield potential within the
limits of varieties that perform
well in our climate.

Oil Content & Quality

Like yield potential, oil content
of the seed is largely based on
environmental factors, but ge-
netic potential is also signifi-
cant. For sunflower producers
who grow for biofuel feed-
stock, oil content is as im-
portant as vyield potential. In
our region, oil yields tend to
be slightly lower than pub-

Figure 2 -2 . UVM Extensionds

Nort hwest
ducts variety trials to determine seed and oil yield potentials.

lished values, likely because of
the higher water availability in
our soils, which can decrease
oil content of the seed. Even
so, UVM Extension trials have
regularly achieved oil content
averages of approximately
33%, and often reaching 40%.

There are two kinds of oilseed
sunflowers which produce oils
with different proportions of
linoleic and oleic fatty acids,
and therefore have different
market potentials. Traditional
oilseed sunflowers tend to
have high linoleic and low ole-
ic fatty acid levels, which

Growers should select sunflower varieties that:

= =4 -4 4"

Mature within the
Dry -down quickly in the field

Have a high potential seed yield
Have a high potential oil content

Have desirable pest resistance traits

producer ¢
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makes them a good multi -
purpose seed. These seeds
typically enter the birdseed

market, but also can be used
for biofuel production. High -
oleic varieties, such as those
with the NuSun® trait, contain a
minimum of 55% oleic fatty ac-
ids, and are in high demand for
the food industry for use as fry-
ing oil. These oils are also
good for use as cold -pressed
raw oil.

Seed Size and Quality

Seed quality, is important to
assure uniform germination
fafes iA BuhfloPePsl MSst skelam ¢
companies report 90% as the
maximum germination rate un-
der ideal conditions, though
the actual germination rate de-
pends on environmental condi-
tions at planting. Cold and wet
soils at planting can severely
limit germination, while ideal
conditions can raise the germi-
nation rate by several percent-
age points. Soils near 50° F are
required for germination of
sunflower. Most seed is treat-
ed with fungicides to protect
seed from seed and seedling
pathogens. Organic sunflower
seed is available and is un-
treated. Therefore, it is essen-
tial to make sure planting oc-
curs when soil conditions are
ideal. Over time, germination
rates of stored seed will de-
cline, so producers should con-
duct their own germination
tests rfoo amy seed stwed flos 0 N
previous seasons before plant-
ing to establish an accurate es-
timate of viability. This will
help in calculating a seeding
rate for the coming year, and
ordering additional seed if
necessary.




Figure 2 -3. Seed size, shape and
plumpness can vary.

Seed size is very important for
producers to consider when

ordering seed (Figure 2 -3).
Sunflower seeds are assigned
sizes between 1 and 5, where 1
is the largest and 5 the small-
est; for oilseed sunflowers, siz-
es 2, 3 and 4 are most common.
It is extremely important for

producers to note the seed size
and calibrate planters to meet

the seed size.

Disease Resistance

Many sunflower hybrids are

bred for resistance to fungal

diseases. The resistance in
sunflowers was developed
through traditional breeding

techniques, and the traits have
been obtained either from wild

sunflower or natural mutations
in hybrid sunflowers. There-

fore, they are not genetically

modified (GM) crops. Of the

available disease resistance
traits, the most significant for
our area is resistance to downy
mildew. Because of our high -
humidity climate, sunflowers

are more prone to fungal dis-
eases here than in other re-
gions. Sunflower varieties re-
sistant to rust and Verticillium

wilt are also available. The
most common and economical-

ly problematic fungal disease
for sunflowers in our region is
Sclerotinia, for which there is
not a resistant variety of sun-
flowers. Growers should peri-
odically ask seed distributors
about new fungal resistance
traits.

Herbicide Tolerance

Like disease resistance, herbi-
cide tolerances have been
bred into sunflower hybrids

using traditional techniques,

and are available as non -GM
traits in sunflowers. There are
currently two herbicide toler-

ance traits available for sun-
flower hybrids (Clearfield and

ExpressSun). Clearfield gives
resistance to the herbicide Be-
yond (imazamox), which can
control several problem weeds

in our area, including redroot

pigweed, lambsquarters and

velvetleaf. The ExpressSun
trait provides tolerance to Ex-

press herbicide (tribenuron

methyl), which provides con-

trol of many broadleaf weeds,
including lambsquarters and

redroot pigweed. These hy-
brids tend to be much more
expensive than conventional
sunflower hybrids, and so pro-

ducers should consider other
methods of broadleaf weed
control, such as well -planned
rotations, secondary tillage
and cover cropping.

Planting Practices

One of the most common pro-
duction problems in sunflower
fields across the country is
planter error that leads to long
skips or clusters in fields and
subsequent increased weed
pressure and yield losses
(Figure 2-4). Many of these er-
rors can be avoided with seed-
bed preparation and planter
calibration. It is also crucial to
consider the maturity of a sun-
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flower variety and plan seed-
ing dates accordingly for maxi-
mum yields.

Seedbed Prep & Seeding
Sunflower seeds should be
planted 1.5-2 0 deep
moist, even seedbed, once soil
temperatures have reached 50°
F. Like most crops, sunflowers
benefit greatly from a well -
prepared, even seedbed. Inat-
tention to seedbed preparation
will cause cascading problems
throughout the season, begin-
ning with uneven emergence,
and ending with premature
sunflower maturation and dry -
down. Good seedbed prepara-
tion can reduce workload
through the rest of the season
and help ensure a good crop.

In the Plains, no-tillage sun-
flower production systems are
common. In Vermont, some
producers grow sunflowers in
no-till fields with good success
as well, but it is not suitable for
all fields. Because sunflowers
need fairly warm soils to en-
sure good germination, they
are generally not a good candi-
date for no -till systems on soils
that are poorly drained or have
a propensity to remain cold
late into the spring. However,
there are plenty of good op-
portunities on more moderate
and light soils for reduced till-

age. Reduced tillage systems
can improve soil quality and
reduce crop production costs.

W * G

Figure 2 -4. Dense sunflower popu-
lation due to planting error.
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In conventional tillage situa-
tions, field preparation is very

similar to preparation for corn,

which  generally  includes
moldboard and/or chisel plow-

ing, followed by secondary till-

age to break up large clods
and even out the seedbed. In-
corporation of pre -plant herbi-
cides can occur at this point as
well.

UVM Extension trials have
evaluated the performance of
sunflowers in reduced tillage

and no tillage systems and
shown that they can yield as
well as conventional tillage
systems. One recurring issue
in the Northeast in reduced till-

age systems is that sunflowers
are not particularly competi-

tive against weeds early in
their development. In reduced

and no-till systems, care must
be taken to reduce weed pres-
sure early in the season, and in
particular, to reduce pressure

from any pre -existing cover
crop with herbicides or other

means.

Planting Dates
Because sunflowers are a fairly

long-season crop, it is im-
portant to plant them as soon
as the soil conditions permit. In
Vermont, soil temperatures of
50°F typically occur in the sec-
ond or third week of May; it is a
good rule of thumb to have
sunflowers planted before June
1. If a short-season hybrid is
planted at this time, it will gen-
erally be ready for harvest by
the first or second week of Oc-
tober. Planting can extend to
the first week in June, but
planting later than that point
introduces a significant risk
that sunflowers will not reach
maturity before first frost. Im-
mature plants that are killed by
a frost will have reduced seed -
set, test weight, oil content and

oil quality.

It is very important to note the
maturity of a sunflower variety,
as provided by the seed com-
pany. Generally, early season
planting allows the farmer to
plant a longer season variety.
Longer season varieties often
yield higher due to their ex-
tended growth period. If the
planting date is delayed, often
farmers must change to a short-
er season variety that will be
able to mature during the allot-
ted growing season. If a longer
season variety is grown at later
planting dates, it may not have
enough time to properly ma-
ture and vyield potential and
quality will be compromised.
For example, a longer -season
vari ety i ke
67120086 (95
er oil yields when planted on
the earliest planting date.
Shorter season varieties like
Cropl ands
have higher oil yields at the
latest planting date (Figure 2 -
5). We would expect that the
shorter season variety may out-
perform a later season variety
as the planting date becomes
delayed. Likewise, we would
expect a later season variety to

days)

030650

outperform a shorter season
variety at earlier planting
dates.

Equipment Recommendations
Sunflowers should be planted
with corn planters or air seed-
ers. Though producers some-
times use traditional grain
drills, the irregular shape and
size of sunflower seeds gener-
ally causes problems with seed
spacing, as they get stuck in
the seed openings or in the
seed tubes. This poor move-
ment of the seed results in a
high percentage of skips and
doubles, resulting in competi-
tion between plants in some
spots, as well as long skips
where weeds can become es-
tablished. This can also lead to
&xyramglye mensed dusters of
Wants, | whith acaneot bompete -
for resources and will not grow
well.

(See®l metaasytisa) usewa finder
pickup system often have inter-
changeable finger  pickup
wheels, and sunflower -specific
fingers can be purchased rela-
tively inexpensively (Figure 2 -
6, page 15). Metering systems
that employ a vacuum seed
plate also have sunflower -

Croplan 306

ESyngenta 7120

e ] @ )
o =] =} o

Qil yield (gal / acre)
(5]
S

5/25/2011

BO

6/1/2011
Planting date

6/7/2011

Figure 2 -5. Effects of planting date on long and short season variety
oil yields, 2011 data, UVM Extension.
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specific plates (both flat plates
and cell plates) that accommo-
date the unique shape of sun-
flower seeds. These basic ad-
justments provide huge im-
provements in seed spacing,
which corresponds directly to

increased yield.

Other small adjustments can
be made to seeding systems
within the meter that can great-
ly improve seed spacing. Dou-
bles eliminators, or seed sin-
gulators, are common in vacu-
um planters, and can be adjust-
ed to be more or less aggres-
sive to accommodate seeds of
different sizes. Doubles elimi-
nators also exist in some finger
pickup meters.

Replacing the seed tubes that
deliver the seed from the me-
ter to the ground can also pro-
vide improvements in seed
spacing. The University of Ne-
braska has done numerous tri-
als with various seed metering
systems and seed delivery sys-
tem adjustments to achieve
ideal seed spacing (Smith,
2011). One additional finding

Shé\'-\
Sun@ lowex
Fingers

Figure 2 -6. Finger pickups designed for sunflower (left) and corn

(right).

from those trials is that a com-
bination of talc and graphite
greatly improved seed flow
through the planter, resulting
in better seed placement.

Seeding Rates & Populations
Sunflower head size, height,
and seed size are influenced
by population density, which in
turn causes a number of other
responses in lodging rates and

8

Lodging (%)
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Figure 2 -7. Effects of population on plant height and lodging, combined
2010-2012 UVM Extension data. Treatments that share a letter did not dif-
fer significantly from one another (p=0.10, compare capital letters for
plant height and lower -case letters for lodging).
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oil contents. With higher plant
populations, head size, seed
size and the number of seeds
per head generally decrease.
However, increased plant pop-
ulations cause oil content to
increase and plants to grow
taller to compete for sunlight
(Figure 2-7).

Because of the plasticity of
many of these plant stand char-
acteristics, seed and oil yields
are roughly equivalent over a

wide range of seeding rates.
However, changes in head size
and seed size could have an
effect on bird damage, insect
predation, oil content, and per-

haps most notably, drying rate,

which in turn influences har-
vest date and seed drying
time. As population increases,
head width decreases, and
drying time is shortened. At

harvest time, moisture remains
higher in sunflower stands with

wider heads, or lower popula-

tions (Figure 2 -8, page 16).

Harvest populations between
28,000 and 30,000 plants per
acre have been shown to pro-
vide the greatest yields in re-
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Figure 2 -8. Effects of population on harvest moisture and head width, tal population would achieve a
combined 2010 -2012 UVM Extension data. Treatments that share a letter more even distribution of
did not differ significantly from one another (p=0.10, compare capital let- plants across the field and can
ters for harvest moisture and lower -case letters for head width). result in higher yields.

cent UVM Extension trials. Ad- Row Spacing

ditionally, populations be-
tween 28,000 and 30,000 plants
per acre produce sunflower
head sizes that are small
enough to dry well, but large
enough to encourage bending
over to protect seeds from

The standard row spacing for
sunflowers in our region is dic-
tated by the available planting,
cultivation and harvest equip-
ment, most of which operates
on 30-inch rows. Though plant-
ing in narrower rows confers

birds. some advantages such as re-

RULE OF THUMB

In order to achieve a harvest population of 28,000 plants per acre, seeding rates must take into
account the germination rate and any other expected reductions in plant population before har-
vest (loss from cultivation, disease, pests, etc). Gathering information like germination rate and
taking note of the particular pest pressures and yield limiting factors in your fields will help you
calculate an appropriate seeding rate. Producers can use the following equation to calculate the
seeding rate (SR) needed to reach a desired harvest population (HP):

SR (seeds/acre) = HP (plants/acre) / [GR x (1 -ASL)],

where GR is the germination rate (usually 90%) and ASL is the total Anticipated Stand Loss to cul-
tivation, pests, and disease, both expressed as decimals (90% = 0.90, 15% = 0.15).

To achieve a stand of 28,000 plants given a germination rate of 90% and an anticipated loss of 5%
from cultivation and 5% from Sclerotinia head rot...

Seeding Rate = 28,000/[0.90 x (1 - 0.10)] = 34,567 seeds per acre.
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3. PEST MANAGEMENT

Though sunflowers are a fairly
new field crop to the Northeast,
a variety of pests already exist
and show signs of economic
significance. Sunflower crops
grown in research trials have
shown susceptibility to weeds,

insects, and diseases. Many of
the significant pests that
plague sunflower crops in the
Plains do not occur in our re-
gion. However, those that do
exist here can cause significant
crop loss, and careful attention
to management of sunflower
crops is critical to keep these
pests under control. This sec-
tion provides identification

guides for major pests and
tools for their management.

The various strategies for pest
management can be grouped
into four categories: cultural,
mechanical, chemical and bio-
logical. Several tools exist
within each category, but not
all options make economic or
agronomic sense in every
case. As a general rule of
thumb, preventative pest man-
agement is far more effective
and costs less than reactive
pest management.

The most effective tool against
pests of all kinds is a carefully
planned rotation of sunflowers
with grass and other broadleaf
crops. Virtually every produc-

tion guide in the U.S. recom-
mends rotations that call for
sunflowers to be planted in a

field once every three to five
years, and this is appropriate
for the Northeast as well
Where levels of serious and
destructive pests are high, pe-
riods of five to seven years are
recommended between suc-
cessive sunflower crops until
pressure subsides. In the
Plains, where sunflowers are
grown on a much larger scale,
pests are not generally mobile
enough to move between
fields. In Vermont, fields tend
to be small, close together, and
surrounded by hedgerows that
can act as refuges for many
pests. Therefore, insect and
fungal pests are generally able
to spread between fields, and
it is important to provide
enough space and time be-
tween successive sunflower
crops that movement of those
pests is limited.

In addition to good rotations,
other agronomic practices can
help reduce pest pressure.
Row spacing and stand density
have a strong influence over
the microclimate conditions
under the sunflower canopy.
Where plants are dense and
rows narrow, humidity near the
soil surface can become very
high, which provides better
conditions for fungal infections.
As rows widen and plant spac-
ing increases, however, condi-
tions become better for weeds
that can compete with sunflow-
er. Thirty -inch rows seem to be
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the best compromise for re-
ducing fungal pressure but al-
so keeping weeds at bay.

Planting and harvesting sun-
flowers earlier than normal can
help avoid damage from cer-
tain pests such as banded sun-
flower moth and migratory

birds, which only cause dam-
age to the plant at certain times
i n t he
ment. By altering the time dur-

ing the season when the sun-
flower reaches each stage,
these sorts of pests can be
avoided. However, because
sunflowers require fairly warm

soils to germinate, planting

them earlier may not always be
feasible. Harvesting earlier,

when the combine can process
the wet head, can lessen the
damage from migratory birds,

though the added cost of dry-
ing seed after harvesting must
be considered.

Major Insect Pests

Currently, only a few insects

are known to cause economic
injury to sunflower crops in the

Northeast. However, as sun-
flowers become more wide-

spread additional insect pests

are likely to cause damage to
this crop. Several insects that
have become significant pests
in other regions are able to

survive here, but have not yet
been seen in our sunflower
crops. Only banded sunflower

moth has shown itself to cause
serious crop injury thus far.

However, sunflower midge is

also present, and can cause
yield problems on a field -by-
field basis. There are several

other common pests that do not
cause crop injury, but should

be identified and monitored.

sunfl ower 0



Minor Insect Pests

Sunflower Maggot
Strauzia longipennis

Sunflower maggot fly is small
(/4017 26) and y el
brown striping on the wings
that forms a distinct F-shape
near the edge. The adults
emerge from the soil in mid - to
late-June and are highly active
throughout the day. These
small flies lay eggs on the stem
of the flowers and the maggots
hatch and then burrow their
way into the stems, feeding on
the pith at the center of the
stem (Figure 3-4). Infestation
rates are typically very high; in

Figure 3 -4. Sunflower maggot in
stem pith.

any given field, 60% -90% of
plants will have 1 -10 sunflower
maggots in the stalk. However,
because the pith is not respon-
sible for any movement of nu-
trients up and down the stalk
or for contributing to the
strength of the stalk, the sun-
flower maggots cause the plant

no real harm.

Lygus bug
Lygus spp.

Lygus bugs, also called tar-
nished plant bugs, are very
common in Vermont in virtual-
ly all vegetable and fruit crops
(Figure 3-5, page 19). In sun-
flower they feed on developing
flowers, which results in brown
spots on the seed inside the
husk. While this presents a sig-
nificant problem for confection
sunflower seeds, no yield loss
in seed weight or oil has been
observed even with heavy in-
festations of tarnished plant
bug, and therefore there are

Banded Sunflower Moth
Cochylis hospes

Identification & Signs of Damage

The adult stage of this small moth can be identified by the dark
brown stripe through the middle of the light beige  -brown wings
(Figure 3-1) . The moths ar2/ 8yplicmagl
Larvae are a creamy off -white, turning red and then green as they
grow toward their pupal stage,
they emerge from the head. Banded sunflower moth damage re-
sults in empty seed hulls, where the larvae have eaten the con-
tents and then exited through the hole at the top of the seed. Pres-
ence of the larvae is revealed by loose webbing over the top of
the florets in the area where the larvae are eating seeds. The lar-
vae leave the hulls intact and attached to the head, which may
lead scouting efforts astray without careful attention to the condi-
tion of the seeds.

Figure 3 -1. Adult banded sunflower
moth stuck on a trap.

Life cycle
Banded sunflower moths overwinter in the soil as pupae, emerging from the

ground in early to mid -July over the course of 3 to 4 weeks, laying eggs within
a week of emergence. They favor field edges, especially where there are
grassy and shrubby field margins. Adults are most active in the early morning
and | ate afternoon, though they can
per leaves during the middle of the day. Adults will typically lay eggs on the
upper leaves and developing flower bud. As larvae hatch, they move to the
interior of the bud, and begin feeding on developing florets, and eventually
on seeds themselves as they grow (Figure 3 -2). Their presence is difficult to |
detect until well into the reproductive phase (R 5.9 -6.0), when larvae create |
loose white webbing over seeds that they have consumed. As the seeds begin |

to mature, larvae can be seen moving between seeds, and their exit holes can
be seen in the top of the seed husk. Larvae emerge and drop to the soil to pu-
pate sometime before the seeds reach physiological maturity.

Figure 3 -2. Larvae will
burrow into seed to
feed.
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Sunflower Midge
Contarinia schulzi

Identification & Signs of Damage

Sunflower midgeisasmallgnat -l i ke i nsect (just over
parent wings and a tan, striped body.
found along the edge of the sunflower head, between the bracts and the florets.

1/160) that
Maggots ar

Sunflower midge maggots feed on tissue between the bracts and the
head, slowly migrating into the center of the head as the florets mature.
The initial result is dead tissue along the edges. As the maggots migrate
into the head, their feeding causes the head to cup toward the center, |,
and seeds will not develop properly (Figure 3 -3). In severe infestations, |
the head will be almost completely closed, the receptacle enlarged, and
there will be no seeds in the head. Damage from sunflower midge in
Vermont is not widespread; most fields have only low levels of midge
infestation. However, where sunflower midge does exist in high popula-
tions, significant percentages of the flowers (10 -15%) can be cupped
strongly enough to reduce seed development and complicate harvest- ,
ing. Figure 3 -3. Sunflower midge
damage.

Life Cycle
Sunflower midge, like banded sunflower moth, overwinters in the soil as pupae, and then emerge in June

and July. The adults lay eggs along the bracts, and maggots migrate toward the center as the florets ma-
ture. The larval feeding results in necrotic tissue, which, in high midge populations, can lead to strong
cupping of the head and poor seed development. As the maggots grow, they drop to the ground to pu-
pate. Some of these will undergo a second generation in the fall, but there is no damage from these mag-
gots, since there are no longer sunflowers in the ground to serve as hosts.

no established control
measures in oilseed sunflower.

Management of
Insect Pests

Cultural Controls

Banded sunflower moth is cur-
rently the most problematic
insect pest in sunflower fields
in Vermont. It is extremely
widespread, and overwinters
in our soils and field margins.
The best management option is
a good rotation where succes-
sive crops are located far
enough from each other that
the number of moths that can
move between the fields is lim-
ited. Deep fall plowing after
sunflower harvest has also
been shown to reduce emer-
gence of the adults by up to
80%, but that strategy can be
costly in fuel and time, and is

not practical for every field.

Recent research suggests that
delaying planting dates to ear-

ly June may also reduce band-
ed sunflower moth incidence

and severity.

No regional methods have yet
been developed for scouting

19

for sunflower midge. Manage-
ment options are limited,
though rotation will help keep
midge populations fairly low,
since the adults are small
enough to be limited in their
mobility.

Chemical Controls

Applying insecticides is not a

common practice in sunflow-

ers in the Northeast. One of the
main reasons for this is the lack
of equipment in the area capa-
ble of spraying plants at the
correct stage without damag-

ing the crop. Most insect pests
that cause serious damage
reach critical life stages when

the flower bud forms, or when

the plant is just starting to flow-

er, which generally means the

plant is too tall and too delicate

for commonly owned equip-

ment in our area. The sunflow-




ers themselves are particularly
sensitive at the growth stage in
which the adult moths emerge,
because the buds have begun
to elongate, but still have not
opened; they are therefore ex-

posed and susceptible to dam-
age that can reduce seed
yield. Nevertheless, there is
currently at least one insect
pest that causes economic inju-
ry, and could warrant spraying

insecticides
Chemical management is lim-
ited to the adult stage, because
the larvae are inside the head
and seeds, and thus protected
from insecticides.

Extreme care must be taken to
avoid spraying insecticides
during periods when pollina-
tors are present, as many of
these insecticides also Kill pol-
linators such as honeybees.
Because sunflowers are attrac-
tive to pollinators and many

(Table 3 -1).

beneficial insect populations,
pest management measures
should take into consideration
the resident insect populations
in a field. There are many in-
secticides currently registered
in Vermont for use in sunflow-
ers, not all of which control im-
portant pests.

Biological Controls

Biological control of insect
pests is not particularly com-
mon in sunflowers, and essen-
tially non -existent as an active
practice in Vermont and the
Northeast. Keeping beneficial

insects in sunflower fields can
be extremely effective against

insect pests; ladybeetles, lace-
wings, and hoverflies (syrphid

flies) all have predatory stag-

es, and feed on problematic
insects.

Major Sunflower Diseases

Unlike most other sunflower
growing regions, our climate is

characterized by fairly wet

growing seasons, especially in
the spring and fall. This leads
to high soil moistures through-
out the summer, and conse-
quently a large number of fun-
gal diseases that can present
problems for sunflower grow-

ers. The Sclerotinia group of
fungal diseases is particularly
devastating in all crops it in-

fects, and sunflowers are no
exception. Because of our hu-
mid climate, special attention

needs to be paid to managing
fungal diseases of all kinds,
because they can also have
serious effects on other crops
in the cropping system.

Minor Sunflower Diseases
Verticillium

Verticillium is a common fun-
gal disease in vegetables, and

Table 3 -1. Insecticides currently registered for use in Vermont sunflowers, 2013. Check with your local Ex-

tension agent or State Agency of Agricutlure for up

-to-date information on pesticide use.

Controls:
Trade name Active ingredient EPA registration numbers Banded Sun- | Sunflower
flower Moth Midge
Baythroid XL beta-Cyfluthrin 264-840 Yes Yes
Sevin 80S Carbaryl 264-316 No No
Chlorpyrifos 4E AG, Chlorovrifos 66222-19, 62719-220, 34704-857, Yes No
Lorsban 4E, War- Py 62719-220-1381
Cobalt Advanced Chlorpyrifos + lambda - 62719-615 Yes No
Cyhalothrin
Stallion Chlorpyrifos + zeta. - 279-9545 Yes No
Cypermethrin
Tombstone, Tomb- Cyfluthrin 34704-912, 34704-978 Yes Yes
Asana XL Esfenvalerate 352-515 Yes No
Declare gamma-Cyhalothrin 67760-96 Yes No
Lambda-Cy EC, Si-
lencer, Grizzly Z,
Nufarm Lambda -
; . 70506-121, 66222-104, 1381-211,
Cyhglothrm 1EC, lambda -Cyhalothrin 228-708, 100-1112, 100-1295 Yes No
Warrior with Zeon
Technology, Warrior
Il with Zeon Technol-
Cruiser 5FS Thiamethoxam 100-941 No No
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a consistent problem in the
Midwest, though it has not
been positively identified in
Vermont sunflowers to date. It
is likely, however, that at some
point Verticillium will become
an issue in our region. Many of
the same management con-
cepts apply to controlling Ver-
ticillium. Rotation with non -
susceptible crops is the best
tool for managing disease
problems.

Downy Mildew

While downy mildew can be a
serious problem in sunflowers,
especially in our wet climate,
the advent and use of resistant
hybrids has greatly diminished

the potential that downy mil-
dew can cause serious eco-
nomic crop loss. Hybrids that
contain this trait are labeled
0Downy Mil dew R
0 DMR6G . New race
mildew are occurring regularly
and often require fungicide
treatment because resistant
varieties have yet to be devel-
oped.

Management of Disease

Cultural Controls

Eliminating Sclerotinia from a
heavily infested field can be
very difficult, but a few basic
principles will help keep new
fields disease -free and fungal
populations in old fields under
control. The best tool for man-
aging Sclerotinia is a well-
planned rotation that employs
crops that are not susceptible
(i.e. grasses) and long periods
between successive sunflower
crops. For disease -free fields,
sunflower should be planted no
more than every 4 years in the

same field, with other Sclero-
tinia-susceptible crops
(essentially all broadleaf

crops) making only rare ap-
pearances.

Sclerotinia Head Rot

Identification & Signs of Damage
In sunflower, Sclerotinia head rot is

one of three forms of infection by the |
Sclerotinia fungus. This form develops
late in the season, usually after physio-
logical maturity is reached. Early signs

of infection are given by sections of
the back of the head that turn pink and
soft while the face will have a fungal
mass and swollen receptacle tissue
pushing out between and engulfing
the seeds. Eventually the sunflower
receptacle tissue and seeds give way M
to the fungus, and the head is left a @&
skeleton that contains only the sclero-
tia, the dormant fungal bodies of the
Sclerotinia fungus (Figure 3 -6).

Figure 3 -6. Sclerotinia head
rot. Note black sclerotia in-
side head.

Lifecycle
Sclerotinia overwinters as small black fruiting bodies called sclerotia

that can lie dormant in the soil for as many as six years. They resem-
ble small rocks or clods of soil. Each spring, some of the sclerotia in
the soil germinate and release spores due to moisture or temperature
cues, some release spores when the roots of host plants come in con-
tact with them, and others continue to lie dormant. These spores float
up to the sunflower canopy where they land on dead or decaying
plant tissue (usually dead florets), and grow to infect the head. Rainy
and humid conditions in the fall seem to be prime conditions for  Scle-
rotinia; infection rates are higher in wet falls than in dry seasons.
Once the head is fully infected, the resulting skeleton drops the fruit-
ing bodies into the soil or they are scattered during harvest.

new plants. As a result, yearly

If fields are heavily infested rotations should also ensure

with Sclerotinia, more grass that successive sunflower
crops should be used in place crops are not located in adja-
of broadleaf crops to allow cent fields.

more time for the sclerotia to

be consumed in the soil, and Chemical Controls

time between sunflower crops
should be increased to six
years. Sclerotia can linger in
soils and also be difficult to re-
move from harvested seeds
(Figure 3-8, page 22).

Some preliminary research
and anecdotal evidence sug-
gests that spores can spread
several hundred feet with
enough concentration to infect
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Fungicides are common as
seed treatments, but are usual-
ly not sprayed after the crop
has emerged, though several
fungicides are registered. The
most common seed treatment
is a combination of the follow-
ing three fungicides: mefenox-
am, azoxystrobin, and fludiox-
onil. Table 3-2 (page
provides a list of registered
fungicides for use in sunflow-



Sclerotinia Stalk and Base Rot

Identification & Signs of Damage
Sclerotinia stalk rot is fairly uncommon in our area, while base rot is
nearly as common as head rot. The fungus is the same, and therefore
the diseases are interchangeable and likely to change forms season -
to-season and plant-to-plant. Stalk and base rots generally strike as
the flowering stage is coming to a close, considerably earlier in the
season than head rot. Both are characterized by tan lesions on the
—m stem, dotted with small white fun-
gal masses and, eventually,
black sclerotia on the outside
and inside of the stalk (Figure 3 -
7). Without walking through the
field, stalk and base rots are hard
to detect until they are advanced,
because they generally can only
be seen once the plant has died
and the heads have browned.

Lifecycle
The lifecycle of stalk and base rot

is the same as head rot, with the
exception that sunflowers can
contract Sclerotinia base rot
through the roots. Additionally,
base rot can travel from plant to
plant through roots that are in
contact with one another, infect-
ing plants along the row.

Figure 3 -7. Sclerotinia stalk rot,
with telltale black sclerotia, white
fungal bodies, and tan lesions.

ers in Vermont. All of the fungi-

cides listed control downy mil-

dew, which is helpful if plant-

ing non-resistant varieties, but
do not combat Sclerotinia dis-
eases.

up -to-date information on pesticide use.

Biological Controls

The only actively applied bio-
logical agent for pest manage-
ment is Contans®, a fungus that
parasitizes the dormant fungal
bodies of Sclerotinia. Though it
is not as effective as well -
planned rotations, Contans® is
organic -certified and does re-
duce the number of sclerotia in
the soil. Contans® does not ful-
ly eliminate them or prevent
Sclerotinia infestations in the
field, however, so it should not
be used as a substitute for oth-
er management tools, but can
be helpful where Sclerotinia is
well -established.

Major Weed Pests

Broadleaves
Broadleaf weeds can be very
difficult to control once the sun-
flower crop has emerged, be-
cause standard broadleaf
herbicide options will target
sunflowers as well as weeds.
Fortunately, sunflowers are
fairly hardy and respond favor-
ably to mechanical cultivation,
and once sunflowers begin to
approach  canopy  closure
(around V -8), they grow rapid-
ly and easily outcompete
weeds. The best conventional
weed control strategies involve
pre -plant herbicides followed

Table 3 -2. Fungicides registered for use in Vermont sunflowers, 2013.
Check with your local Extension agent or State Agency of Agriculture for

Active EPA registration Controls:
Trade name . .
ingredient numbers Downy | Sclerotinia

Dynasty,

Quadris Azoxystrobin 100-1159, 100-1098 |Yes No

Flowable

Maxim 4FS  |Fludioxonil 100-758 Yes No
Figure 3 -8. Sclerotia bodies, Apron XL |Mefenoxam 100-799 Yes No
seen above, are often similar in
size and shape to sunflower, Fosphite Phosphorus Salts |68573-2 Yes No
and can be difficult to remove
during cleaning. Headline Pyraclostrobin 7969-186 Yes No
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by several cultivations to elimi-
nate weeds. There are several
particularly problematic weeds
that share many physiological
gualities with sunflower and
therefore thrive in fields
(Figure 3-9). Management of
these weeds is treated collec-
tively because of their similari-
ty in growth habit.

Lambsquarters

This familiar weed is character-

ized by its alternate, triangular -
shaped leaves, its pale green
flowers that grow from junc-

tions between the main stem
and branches, the striped ap-

pearance of the main stem it-
self, and its tall, coarse growth

habit (Figure 3 -10). It is an an-
nual weed that is quick to
sprout on bare soil, and is
therefore common in almost
every broadleaf crop. It grows

very quickly, and can reach

heights of four feet or more by

the end of the growing season.
It produces thousands of seeds
per year that are viable for

long periods of time in the soil.

Redroot Pigweed

This weed is also common-
place in both broadleaf and
grass crops, and is similar in
appearance to lambsquarter. It
is a member of the amaranth

L\ N

vesting sunflowers very difficult.

CROP ROTATION IS KEY!

Reducing disease depends on
careful field management. Possi-
ble four - and five -year rotations

could look something like this:

Year Crop Susceptibility
1 Sunflower High
2 Small Grain None
3 Hay/Alfalfa Moderate
4 Corn None
Year Crop Susceptibility
1 Sunflower High
2 Small Grain None
3 Alfalfa Moderate
4 Corn None
5 Small Grain None

Figure 3 -9. Serious weed pressure can decrease yields and make har-

family, and like most of its rela-

tives, it produces huge num-
bers of small seeds that sprout
easily. It is a deep -rooted an-
nual with a robust stem that
survives cultivation well, espe-

cially if conditions are slightly

wet (Figure 3 -11).

Mustards

Unlike lambsquarters and red-
root pigweed, mustards are not
particularly coarse -stemmed,
but they have an uncommon
ability to redirect their growth
and stand up after cultivation,
unless conditions are perfect.
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Figure 3 -10. Common
lambsquarters, Chenopodium
album .

Grasses

In conventional sunflower sys-
tems, grasses are not particu-
larly problematic because
there are many useful herbi-
cide options. However, in or-
ganic systems perennial rhi-
zomatous grasses such as
quackgrass can cause real
yield issues because they are
not controlled well by cultiva-
tion. Tineweeding can be ef-
fective in sunflower fields to
reduce grass weed pressure.

Figure 3 -11. Redroot pigweed,
Amaranthus retroflexus.

Management of Weeds

Mechanical Controls
Sunflowers can stand up well to
a variety of types of mechani-
cal cultivation. Producers in
Vermont will often cultivate
two or three times with rela-
tively low crop loss. Cultivation




with a tineweeder can be a
successful method for weed
control in sunflowers, both pre -
and post-emergence (Figure 3 -
12). Trials conducted in VT in-
dicate that cultivation with a
rear-mounted tineweeder at
both 6 (pre emergence) and 12
(post emergence) days after
planting can provide weed
control similar in effectiveness
to herbicide (Figure 3 -13; Ta-
ble 3-3, page 25). Timing of
tineweeding is very important
to achieve maximum weed
control. The best time to tin-
eweed is when the weeds are
in the white thread stage and
have yet to emerge. Once the
weeds have emerged and be-
come established removal with
a tineweeder becomes more
difficult. At this stage the tin-
eweeding must become more
aggressive and as a result can
also lead to crop loss. Higher
seeding rates should be used if
mechanical cultivation is used
for weed control in sunflowers.
(Table 3-3, page 25).

Standard cultivation equipment
such as row crop cultivators or
spring -toothed harrows are
highly successful at eliminating
weeds between rows, but in -
row weeds can remain prob-
lematic after using these imple-
ments. Generally, two cultiva-
tions before the sunflowers
reach V-6 or V-8 is sufficient to
eliminate weeds for the rest of
the season. Often cover crops
are seeded at the time of final
cultivation. Seeding a cover
crop at this stage will not inter-
rupt sunflower growth. Canopy
closure occurs around V -10,
after which pressure from new-
ly establishing weeds is nearly
non-existent.

Tineweeding is extremely ef-
fective at eliminating weeds
when they are just germinat-

ing, and row crop cultivators
remove weeds between rows
very efficiently. Because herbi-
cide options to control broad-
leaf weeds after sunflower has
been planted are limited, most
producers rely heavily on culti-
vation after sunflower emer-
gence. In organic systems,
strong rotations and cover
crops become equally im-
portant elements of the weed
control strategy.

Chemical Controls
Because sunflower is a broad-
leaf crop, herbicide options for

Figure 3 -12. Rear -mounted tineweeder.

limited, and are essentially re-
stricted to pre -plant incorpo-
rated herbicides that have rel-
atively short periods of activity
in the soil. As mentioned earli-
er there are also herbicide tol-
erant varieties (Clearfield; Ex-
pressSun) that can also be used
to assist with postemergence
broadleaf weed control. Herbi-
cide options for annual and
perennial grass weeds are fair-
ly extensive (Table 3 -4, page
25). However, care must be
taken to ensure that these are
registered for use in sunflow-
ers and will not cause damage

broadleaf weed control are to the crop. Most of the herbi-
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Figure 3 -13. Effects of tineweeding and chemical controls on weed popu-
lations, 2010 data, UVM Extension.




Table 3 -3. Effectiveness of tineweeding and its timing on population and

yield (DAP = days after planting), 2011.

found in the label and contact

your local Extension agency or

Harvest Weed herbicide dealer for more in-
Weed Treatment Population Sunflower Yield Biomass formation.
(Ibs/ (bu/
(plants/acre) ac) ac) (Ibs/ac) Sunflower Bird Pests
Tineweeded 6 DAP 20,700 2,176 7.7 1,133

Tineweeded 12 DAP 20,400 2,108 75.3 1,218 Birds are a h|gh|y pr0b|ematic
Tineweeded 6 & 12 DAP 18,800 2,075 74.1 505 pest in all sunflower systems.
Control 21,900 2,170 77.5 1,821 They are mobile, they can eat
Herbicide 22,900 2,482 88.6 594 huge amounts of Seed, and

Mean 20,990 2,200 78.6 1,050 they typically travel in large

flocks that can collectively
cides that are registered for many have strict guidelines cause serious devastation

use
applied

Table 3 -4. Herbicides registered for use in sunflowers in Vermont, 2013.

agent or State Agency of Ag for up -to-date information on pesticide use.

in sunflowers should be
pre -planting,

and

about incorporation.

Always
closely follow the directions

(Figure 3-14, page 26). In Ver-
mont, birds are especially de-

Check with your local Extension

Sunflower Growth

fall)

Tradename Active Ingredient EPA registration numbers . Weed group control
stage applied
Micro -Tech Alachlor 524-344 Pre-plant, pre - Germinating annual grasses
emerge and broadleafs
Aim EC Carfentrazone -ethyl 279-3241 Pre-plant Newly este}bllshed grass &
broadleaf; non -selective
Clethodim Clethodim 42750-72-72693 Any Growing annual & perennial
Sonalan HEP Ethalfluralin 62719-188 Pre-plant (spring or |Germinating annual grasses &

some broadleaves

Roundup Original
MAX, Roundup

Glyphosate (Potassium

524-445, 524-549, 524-537, 100

Pre-plant, pre -
emerge, pre -harvest

Established grass & broad-

desiccant

PowerMAX, Round- Salt) -1121 desiccant leaf; non-selective
up WeatherMAX,
. ) Pre-plant, pre - . )
Duramax/Durango Glyphos_ate Diethyla 62719-556 emerge, pre -harvest Establlshed grass &_broad
DMA mine Salt leaf; non-selective

Durango, Glypho-
max Plus, Honcho
Plus, Glyphosate 41

Glyphosate Isopropyla-
mine Salt

62719-517, 62719-322, 524-454,
42750-61-72693

Pre-plant, pre -
emerge, pre -harvest

Established grass & broad-
leaf; non-selective

Helmquat 3SL

Paraquat Dichloride

100-1217, 74530-32

emerge, pre -harvest
desiccant

desiccant
Plus
Beyond* Imazamogﬁltrfmonlum 241-379 Post-emergence Broadleaf weeds*
Gramoxone, Pre-plant, pre - Established grass & broad-

leaf; non-selective

Prowl H20, Prowl

Pendimethalin

241-418, 241-337

Pre-plant (fall)

Germinating annual grasses &
some broadleafs

4D

3.3EC
Assure Il Quizalofop p -Ethyl 352-541 Any Established annual & perenni-
al grasses
Sharpen Saflufenacil 7969-278 Pre-har(\:/aer?tt desic- Established broadleafs
Poast Sethoxydim 7969-58 Any Annual grasses
Dual Magnum/ S Metolachlor 100-816 Pre-plant, pre - Germinating annual grasses &
Medal EC emerge some broadleaf
Spartan 4F Sulfentrazone 2793220 Pre-plar_n (fall or Small seeded broadleaf and
spring) sedges
Trust, Treflan TR- Germinating annual grasses &
10, Dintec Treflan Trifluralin 1381-146, 62719-131, 68156-4 Pre-plant 9 9

some broadleafs

* Only for use in Clearfield sunflowers
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Figure 3 -14. Bird damage re-
duces yield drastically in Ver-
mont sunflower crops.

structive because our small
fields, typically bordered by
hedgerows, provide the per-
fect food with nearby shelter

from predators (Figure 3 -15).

On a field scale, physical pro-
tection such as netting is not
generally feasible, and there-

fore deterrents are the best
option. Cannons, squawk box-
es, scarecrows, eye -spot bal-
loons and shiny ribbons can be
effective for short periods of
time. However, birds will be-

come accustomed to each of
these tactics fairly quickly;

they need to be moved regu-
larly and used in combinations
in order to stay unpredictable

to the birds.

American Goldfinches
American goldfinches are
common birds in our area in
fields, hedgerows and at bird
feeders. During the spring and
summer, male goldfinches are
bright yellow, except for their
black foreheads and black
wings with white markings. Fe-
males are slightly drabber in
coloration, with an olive hue on
their upper body.

American goldfinches are late

breeders, generally nesting in

late June and early July. During
this time, they feed on seeds
almost exclusively, usually of
plants in the sunflower family
(e.g. thistles) and of alder,
birch and elm trees. Though
they are mostly year -round
residents and do not migrate,
concentrated flocks of imma-
ture and adult goldfinches
form in late September and
early October (once the
breeding season is over) in
search of food for winter fat

reserves.

Red-winged Blackbirds

The glossy black color and

bright red and yellow shoulder

patches of male red -winged

blackbirds are hard to mistake.

They are arguably the most

common bird in North Ameri-

ca, and are also one of the most
visible. They commonly sit on
high perches in fields, on tele-
phone wires, and anywhere
else that they can be noticed

easily.

Red-winged blackbirds gener-

ally begin their fall migration

in late October and November
d in northern Vermont, migra-
tions begin at the earlier end of
that range, while in southern
Vermont, flocks form around
the first of November. Occa-
sionally, large flocks (mostly of
males) will form during the fi-

nal two weeks of August, and
move short distances south be-
fore beginning the bulk of their

migration with the rest of the
population. Males double fat
reserves shortly before begin-

ning migration.

Management of Birds

Because flocks of goldfinches
and red -winged blackbirds are

typically at their peak activity

just as sunflower seeds reach
maturity, but while the plants
are still too wet for harvest, the
birds can do significant dam-
age. Taking the sunflowers out
of the field before the birds

become problematic is not
practical, since combines gen-
erally cannot remove seed

Figure 3 -15. Average bird damage in Vermont, as compared to other

sunflower -producing regions, 2009
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-2012 (Kandel, 2012).



