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How Many Honey Bee Colonies Can a Farmer Afford for a
Collective Cotton Pollination Bee Yard?

Beekeeping Finance: Pollination

October, 2016

David E. MacFawn, Jeffrey Kaigler, Russell Sharpe

The farmer will have a positive impact on his profit margin if the cost of honey bees (Apis
mellifera) is less than the value of the increase in production (for both yield plus quality) for his
crop. Hence, without bees you may be impacting the profit margin of your operation. Cost of
colonies can impact a farmers’ profit margin. The farmer may have to back-off on the number of
recommended colonies due to cost. Question is, what are the absolute maximum number of
colonies that a farmer can afford based on his costs and revenue, and the minimum number of
colonies to properly pollinate a farmer’s crops?

In this analysis, we determined the actual farmer primary variable cost factors, the most recent
revenue factors, and varied the impact of increases in yield and quality due to honey bees (Apis
mellifera), to determine the increase in revenue and profit for the crops. Soybeans, cotton, and
sunflower were addressed. We finally only analyzed cotton, since the yield research benefits of
soybeans are variable, and the farmer was not planning on harvesting the sunflowers. We used
the research recommended number of colonies, and varied the yield + quality for the cotton until
a positive farm operation return was obtained. The yield + quality crop increase percentages
were compared to the research numbers to determine if the results were greater or less than the
research results. This analysis also incorporated the notion of co-op renting of honey bees (Apis
mellifera) by one or several farmers to reduce the colony cost per farmer.

Bees cruise in a 2 to 3 mile (1280-1920 acres) range. The bees also gather nectar and pollen from
the closest sources to the colonies. Bees exhibit flower fidelity, where they typically visit the
same type of flower on each foraging trip.

The land is fairly flat in the Swansea, South Carolina area. So, the bees are probably foraging
close to a 2 to 3 miles’ circle. We considered having several smaller bee yards rather than

just one larger bee yard. More farmers may be happier with several smaller yards dispersed
around the area since the distance from the colonies to the crop will be shorter. Also, in addition
to yield, farmers should have an increase in crop quality.
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Crop Bloom Timing
The farmer needs to be cognizant of crop bloom timing.

For example, if a farmer is growing sunflowers that are blooming at the same time
as your cucumbers and squash, the bees will probably go more to the sunflowers
since they have rich and more nectar. Cucumbers and squash do produce rich
nectar but not very much. Hence, your sunflowers will get pollinated more at the
expense of your cucumbers and squash. The bees will probably allocate some
foragers to the cucumbers and squash, but not as many since they will allocate
more foragers to the sunflowers.

In the North, South Carolina area, we found that small bumble bees were chasing
the honey bees away from the sunflowers. However, the honey bees were still
pollinating some of the smaller sunflower heads.

We need to analyze which crops are more important, and the bloom timing. Yes,
bees are opportunists. We need to determine when each crop blooms, and what
crops have over-lapping blooms. The number of colonies and bees in each colony,
will also impact the crops’ pollination.

Co-Op bee renting

If we have 2 bee yards with 5 colonies in each yard with 4 farmers contributing:

2 yards’ x 5 colonies = 10 colonies, 10 colonies x $55/hive = $550, $550/ 4 farmers =
$137/farmer

If we have 1 bee yard of 10 colonies with one farmer contributing:

1-yard x 10 colonies x $55/hive = $550, $550/1 farmer = $550

Farmer Purchase and Maintain Colonies, or Rent Decision

A basic hive + 3 supers (boxes to store honey in) + bees, will cost around $400. If the farmer is
charged $55-$65/hive or $55 next year, we have $400/$55 per hive per season or bloom rent =
7.27 years to payback the $400 cost you will have into the hive. The $400 cost per hive typically
will be reduced the more and grade of bee equipment you purchase. Also, the beekeeper can
reduce his negative cash flow by splitting colonies rather than purchasing packages.
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The current (2015-2016 Bee Informed Partnership Survey) United States national colony
mortality rate is around 44% per year; that is for summer and winter. Hence, you can figure
around 40% of the bees will die every year. If you have 10 colonies that mean about 4 colonies
will die every year. Four colonies * $100 per 3 1b. package of bees is another $400 per year to
maintain the 10 colonies.

Hence, for 10 colonies we have:

($400 cost / hive * 10 colonies) + $400 to replace 4 dead colonies bees + $25 * 4 cost to replace
the 10 brood chamber frames for 4 dead outs = $4,500.

$4,500 / ($55 * 10) rent per bloom for 10 colonies = 8.18 years’ rental to pay for the colonies and
bees. This does not include gas, paint, time to assemble and work colonies, and overhead.

Determining how many colonies to have at each location.

The farmer association will vote to determine how many colonies the farmer association will pay
for at each location. If a farmer wants more than the association votes on, then he will have to
pay the additional amount.

Results

We analyzed the costs with the farmer picking the cotton, and with a third party picking the
cotton. The numbers show for non-irrigated cotton, at a 5% yield + quality increase, results in an
additional positive cash flow from bees for the farmer picking the cotton. For non-irrigated, we
found it takes 11% increase in yield + quality to have a positive overall cash flow from
operations with respect to the costs for a third party picking the cotton. Part of the 11% is for the
farmer to overcome a deficit from a third party picking the cotton; i.e. the farmer was already
about 5.9% in the negative / red prior to applying the honey bee colonies.

For irrigated cotton at a 3% yield + quality increase, results in an additional positive cash flow
from bees. This is at $55 per hive pollination rental, one farmer paying, and 0.4 colonies per
acre (1 colony/hectare). For cotton, the farmer can typically make more profit with irrigation.
Bees contribute to the profit of the operation.

If we increase the number of colonies per acre to 1, at $55 per hive pollination rental, and one
farmer paying, for non-irrigated cotton, we have:

e Farmer pick the cotton, and a positive $ increase yield due to bees — cost of colonies, at
12% increase in yield + quality. This results in an 11.2% variable profit margin.
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e Third party pick the cotton, and a positive $ increase yield due to bees — cost of colonies,
at 18% increase in yield + quality. This is unworkable. This results in a 0.7% variable
profit margin, but the bees will probably not increase the yield + quality by 18%.

Hence, from the analysis it appears the farmer can only tolerate 0.4 to 1.0 colonies per acre
rental, and the farmer will have to pick the cotton to be profitable. Two colonies per acre is not
affordable by the farmer, i.e. the bee cost is greater than the resulting realistic yield value. With
the third party picking the cotton, the issue is that the farmer was already in the “red,” with a
negative profit margin prior to applying the honey bees.

If irrigation is available, irrigation is certainly the method of choice with a 7% increase in yield +
quality. This 7% increase in yield + quality for irrigated cotton results in a positive, $ increase
yield due to bees — cost of colonies, for both farmers pick and third party pick. A 7% increase in
yield + quality due to bees is realistic.

At 0.4 colonies per acre, the percent yield + quality increases that we used were on the low side
for both irrigated and non-irrigated cotton compared to the research findings. Hence, we would
expect a larger profit based on pollinating bees. If the weather and other factors are negatively
impacting yield, honey bees may not improve the crop. Part of the issue is what competing
plants are blooming at the same time as the cotton. In the latter half of July and first part of
August when the cotton blooms, there is usually a dearth in bloom from other plants in the
Swansea, South Carolina area. This means that a 0.4 up to 1.0 colonies per acre may indeed
work.

This spreadsheet can be used for other crops. The costs and revenue numbers just need to be
changed, but the basic analysis is the same. There will be variations in results due to the yearly
weather, but this analysis shows that honey bees will contribute positively to the bottom line
profit of the cotton farming operation.

Cotton provides a solid pollen flow that enables the bees to pull out beeswax frames of splits,
and build the splits up, when fed syrup during the South Carolina summer dearth.

Spreadsheet and Spreadsheet Discussion

The spreadsheet is divided into two main sections; non-irrigated cotton (dry cotton) and irrigated
cotton. Within each main section, are sections on costs and revenue. Within each costs sections,
are sections on: labor cost as a percent of revenue (not used), labor cost with farmer picking and
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labor cost without farmer picking or a third party picking, ginning cost per acre, fertilizer cost
per acre, chemical cost per acre, seed cost per acre, “gas” cost, and colony cost per acre. Within
each revenue section are: crop selling price, crop yield, increase in crop yield due to pollination,
total revenue, total gross variable profit with and without picking, gross variable profit margin
with and without picking, pollination colony cost impact on gross variable profit margin with
picking and without picking, $ yield increase due to bees - cost of hives with picking and without
picking, and direct cost as % of revenue with picking and without picking.

Inputs are identified by orange or salmon colored cells. The increase in crop yield due to

pollination per acre was varied until total profit and total gross variable profit= Total revenue -
Total cost with farmer picking and without picking, turned positive. This was done for various
costs and number of colonies.

employee

employee

employee

does not
include
fixed
overhea
d
expense
S -
input into machine
number of cells with ry, land,
acres this color tax, etc.
cotton-
dry 1000
planting
variable
cost picking cost
grand
total labor
labor costs total
% of cost as % based on labor cost # labor total labor labor # labor total labor
revenue of % per hour hours cost cost w/o  hours w/o cost w/o
agreement revenue revenue w/picking w/picking w/picking picking picking picking
$ $ $ $ $
0.00% 14.00 694 | 9,716.00 14.00 278 3,886.40
$ $ $ $ $
0.00% 14.00 694 | 9,716.00 14.00 278 3,886.40
$ $ $ $ $
0.00% 14.00 0| - 14.00 - -
$ $ $ $ $
14.00 0| - 14.00 - -
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drop off
$1.65/ac
fuel ie
reduce labor
acre by $8400/
1000 ac 1000ac
total
fertilizer , gas
cost of ginning cost of cost of cost of chemical, number
picking price per fertilizer chemicals seed per number of and seed of cost of gas
per acre acre per acre per acre acre acres cost gallons per gallon total gas cost
$
$ $ $ $ $ 404,450.0 $ $
75.00 75.00 142.45 105.00 82.00 1000 | O 3500 | 1.65 5,775.00
75 142.45 105 82
cost of
picking
per acre
$
$ $ $ $ $ 504,450.0 $ $
100.00 75.00 142.45 105.00 82.00 1000 | O 2500 | 1.65 4,125.00
number of
colonies
total
colony
number of number total cost as
farmers of total colony % of total costs  total colony
renting cost of colonies number of total cost per total costs  total ' % cost as % of
bees colonies per acre colonies colony cost farmer hourly cost revenue total cost
$ $ $
$ $ $ 22,000.0 451,657.0 432,225.0
1 | 55.00 0.40 400.00 22,000.00 | O 0 5% | 0 5
0.4
$ $ $
$ $ $ 22,000.0 | 538,347.8 530,575.0
1 | 55.00 0.40 400.00 22,000.00 | O 0 4% | 0 4
yield
price
increase in
crop price
due to
increase in  higher
crop crop crop yield  quality
selling selling number of base crop due to crops per
number of  price per price per  bales per Ibs. yield pollination  acre due to
acres Ib. bale acre per acre per acre pollination
$ $
1000 | 0.6500 305.50 1.60 750 11% 0
0.5686 685 7
total
gross pollination
variable colony cost
profit= impact on $ yield
Total gross gross increase
revenue - variable variable due to direct cost
Total cost  profit profit bees - as % of
total yield with margin margin cost of revenue
per acre total farmer with with hives with  with
Ibs revenue picking picking picking picking picking
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$ $ $
541,125. 89,468. 31,625.0
832.5 | 00 00 16.5% 4.1% | O 83%
total
gross
variable pollinatio
profit= n colony
Total cost
revenue - impact $ yield
Total cost gross on gross increase
w/o variable variable due to
farmer profit profit bees - direct cost
picking - margin margin cost of as % of
contract w/o w/o hives w/o revenue
out picking picking picking w/o picking
$
$ 31,625.0
2,777.20 0.5% 4.1% | O 99%
number of
acres
does not
include
fixed
overhea
d
expense
S -
input into machine
cells with ry, land,
1000 this color tax, etc.
cotton-irrigated
planting
variable
cost picking cost
grand
total labor
labor costs total
% of cost as % based on labor cost # labor total labor labor # labor total labor
revenue of % per hour hours cost cost w/o  hours w/o cost w/o
agreement revenue revenue w/picking w/picking w/picking picking picking picking
$ $ $ $ $ $ $
employee 0.00% | - - 14.00 694 | 9,716.00 14.00 278 3,886.40
$ $ $ $ $ $
employee 0.00% | - 14.00 694 | 9,716.00 14.00 278 3,886.40
$ $ $ $ $ $
employee 0.00% | - 14.00 0| - 14.00 - -
$ $ $ $ $
14.00 0| - 14.00 - -
difference
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drop off
$1.65/ac
fuel ie
reduce
acre by
1000 ac labor $8400/1000ac
total
fertilizer , gas
cost of ginning cost of cost of cost of chemical, number
picking price per fertilizer chemicals seed per number of and seed of cost of gas
per acre acre per acre per acre acre acres cost gallons per gallon total gas cost
$
$ $ $ $ $ 404,450.0 $ $
75.00 75.00 142.45 105.00 82.00 1000 | O 3500 | 1.65 5,775.00
75 142.45 105 82
cost of
picking
per acre
$
$ $ $ $ $ 494,450.0 $ $
90.00 75.00 142.45 105.00 82.00 1000 | O 2500 | 1.65 4,125.00
$
$ $ $ $ (90,000.00 $
- - - - difference ) difference 1,650.00
number of
colonies
total
colony
number of number total cost as
farmers of total colony % of total costs  total colony
renting cost of colonies number of  total cost per total costs  total ' % cost as % of
bees colonies per acre colonies colony cost farmer hourly cost revenue total cost
$ $ $
$ $ $ 22,000.0 451,657.0 432,225.0
1 | 55.00 0.40 400.00 22,000.00 | O 0 5% | 0 5
0.4
$ $ $
$ $ $ 22,000.0 | 528,347.8 520,575.0
1 | 55.00 0.40 400.00 22,000.00 | O 0 4% | 0 4
$
$ (76,690.80
difference | - )
yield
price
increase in
crop price
due to
increase in  higher
crop crop crop yield quality
selling selling number of base crop due to crops per total
number of price per price per  bales per Ibs. yield pollination acre due to yield per
acres Ib. bale acre per acre per acre pollination  acre lbs
$ $
1000 | 0.5686 267.24 2.98 1400 3% 0 1442
0.5686
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pollination
colony
total gross cost
variable impacton  $ yield
profit= gross gross increase
Total variable variable due to direct cost
revenue - profit profit bees - as % of
Total cost margin margin cost of revenue
total with with with hives with with
revenue picking picking picking picking picking
pollinatio
total n colony
gross cost
variable impact $ yield
profit= gross on gross increase
Total variable variable due to
revenue -  profit profit bees - direct cost
Total cost margin margin cost of as % of
w/o w/o w/o hives w/o revenue
picking picking picking picking w/o picking

Research Search Analysis

Soybeans

The research is unclear as to whether honey bees (Apis mellifera) increase yield and quality of
soybeans. There is recent research that indicates honey bees do have a positive impact
(1,2,3,4,5,6,7,8). McGregor (9) has no recommendations for honey bee pollination of Soybeans.
Reference (3) indicated an 8% to 18% yield improvement. Reference (4) concluded that
honeybee pollination in the soybean increased the seeds production (18% increase). Reference
(5) indicated that cross-pollination varied from as low as .09% to 1.63% based on a two-year
average. Reference (5) concluded that honey bees are not required to pollinate soybeans.
Reference (6) indicated a short-term Canadian study found honey bees’ presence was associated
with higher yields in food-grade soybeans, Australian researchers demonstrated yield increases
of 10%-40%, and the 2005 Brazilian study indicated a 50% increase was seen with cages.

Cotton

The research is clear that honey bees (Apis mellifera) do have a positive impact on both cotton
yield and quality (10, 11, 12, 13). McGregor (14) recommends honey bee pollination (1-2.5
colonies per acre). Reference (10) study suggests a significant positive impact of supplemental
honey bees on cotton yield. Reference (13) found bees increased cotton production on the
organic farm by more than 12% for fibre weight and over 17 seed number. Reference (11)
concluded honey bee pollination include increases in the percentage of bolls per 100 flowers,
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more seeds per boll, more seed per cotton flower. In addition, Reference (11) recommended one
hive per hectare.

Sunflower

The research supports honey bees (apis mellifera) does have a very positive impact on sunflower
yield and quality (15, 16, 17, 18, 19, 20). Reference (17) found higher production of seeds in
sunflowers with introduction of colonies of bees. Reference (15) recommended 1-2.5 colonies
per hectare. Reference (19) recommended two colonies per acre.
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David E. MacFawn

Master Craftsman Beekeeper, BSEE, MBA, CCP, PTM, PMP-retired
205 Ridgecreek Drive

Lexington, SC 29072

803.957.8897 (home)

803.629.8076 (cell)

dmacfawn@aol.com

Farmer

Jeffrey Kaigler

140 Kaigler Road
Swansea, SC 29160
803.707.2831

kaiglerfarms@windstream.net

Farmer

Russell Sharpe

P.O. Box 552

North, SC 29112
803.664.1176
sharpefarms@tds.net,

Page 11 of 14


mailto:sharpefarms@tds.net
mailto:kaiglerfarms@windstream.net
mailto:dmacfawn@aol.com

Draft

Bibliography

Soybeans

1.

N

“Effect of Honey Bees on Yield of Three Soybean Cultivars,” Eric H Erickson, Crop

Science Society of America, Vol 15 No1 p84-86, 1974.
“Bee Pollination Increases Soybean Yields in the Mississippi Delta Region of Arkansas

and Missouri,” E. H Erickson, G.A. Berger, J.G. Shannon, J.M. Rogers, Entomological

Society of America, 1978.
“Checkoff Studies Soybean-Honey Bee Relationship,” United Soybean Board, June 16,

2015.
“Pollination of Soybean (Glycine max L. Merril) by Honeybees (Apis mellifera L.),”

Wainer Cesar Chiari, et. Al., Brazilian Archives of Biology and Technology, Vol 48 n. 1

pp 31-36 January 2005.
“soybeans,” Ontario Ministry of Agriculture, Food, and Rural Affairs.

“Can Bees Build Soybean Yields? New research on bee habitats could improve yields,”
Edith Monro, Corn + Soybean Digest, Jan 9, 2013.

“Soybean natural cross-pollination rates under field conditions,”Ray JD', Kilen TC, Abel
CA, Paris RL. Environ Biosafety Res. 2003 Apr-Jun; 2(2):133-8.

Best Management Practices for Pollination in Ontario Crops www.pollinator.ca/canpolin,

Soybean Glycine max http://www.pollinator.ca/bestpractices/images/PDF_Soybean.pdf .
“Insect Pollination of Cultivated Crop Plants, Agriculture Handbook No. 496,”

Agricultural Research Service, S. E. McGregor, July 1976, Stock No. 001-000-03549-5.
PP 335-337.

Page 12 of 14


http://www.pollinator.ca/bestpractices/images/PDF_Soybean.pdf
http://www.pollinator.ca/canpolin
http://www.ncbi.nlm.nih.gov/pubmed/15612278
http://www.ncbi.nlm.nih.gov/pubmed/?term=Paris%20RL%5BAuthor%5D&cauthor=true&cauthor_uid=15612278
http://www.ncbi.nlm.nih.gov/pubmed/?term=Abel%20CA%5BAuthor%5D&cauthor=true&cauthor_uid=15612278
http://www.ncbi.nlm.nih.gov/pubmed/?term=Abel%20CA%5BAuthor%5D&cauthor=true&cauthor_uid=15612278
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kilen%20TC%5BAuthor%5D&cauthor=true&cauthor_uid=15612278
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ray%20JD%5BAuthor%5D&cauthor=true&cauthor_uid=15612278

Draft

Cotton

10.

“IMPACT OF HONEY BEE POLLINATION ACTIVITIES ON Bt COTTON
PRODUCTION IN NORTHERN ALABAMA,” Rufina N. Ward and Kenneth E. Ward,
Department of Plant and Soil Science, Alabama A&M University,
http://www.alabees.com/impact of honey bee pollination .htm

11.“Cotton Industry Overview,” BeeAware, http://beeaware.org.au/pollination/pollinator-

reliant-crops/cotton/ ,

12.“Cotton Production Costs and Returns: United States,” National Cotton Council of

America, 10/8/2015, http://www.cotton.org/econ/cropinfo/costsreturns/usa.cfm

13. “Importance of bee pollination for cotton production in conventional and organic

14.

farms in Brazil,” Viviane C. Pires, Fernando A. Silveira, Edison R. Sujii, Karoline R. S.
Torezani, Wallyson A. Rodrigues, Fabio A. Albuquerque, Sandra M. M. Rodrigues,
Antonieta N. Salomdo, Carmen Silvia Soares Pires, Journal of Pollination Ecology,
http://pollinationecology.org/index.php?journal=jpe&page=article&op=view&path%5B

%5D=259

“Insect Pollination of Cultivated Crop Plants, Agriculture Handbook No. 496,”
Agricultural Research Service, S. E. McGregor, July 1976, Stock No. 001-000-03549-5.
PP. 171-190.

Page 13 of 14


http://pollinationecology.org/index.php?journal=jpe&page=article&op=view&path%5B%5D=259
http://pollinationecology.org/index.php?journal=jpe&page=article&op=view&path%5B%5D=259
http://www.cotton.org/econ/cropinfo/costsreturns/usa.cfm
http://beeaware.org.au/pollination/pollinator-reliant-crops/cotton/
http://beeaware.org.au/pollination/pollinator-reliant-crops/cotton/
http://www.alabees.com/impact_of_honey_bee_pollination_.htm

Draft

Sunflower
15.“Sunflower Helianthus annulus, “Best Management Practices for Pollination in Ontario

Crops, http://www.pollinator.ca/bestpractices/images/PDF_Sunflower.pdf

16. “Sunflower, “D.H. Putnam’, E.S. Oplinger?, D.R. Hicks', B.R. Durgan’, D.M.
Noetzel', R.A. Meronuck’, J.D. Doll?, and E.E. Schulte’ University of Wisconsin
Extension, University of Minnesota,
https://www.hort.purdue.edu/newcrop/afcm/sunflower.html

17. “Honey bee visitation to sunflower: effects on pollination and plant genotype,” Emerson

Dechechi Chambo, et. Al. Scientia Agricola, vol 68 no. 6 Priachicaba Nov/Dec. 2011.
18. “Sunflower Production Guide for West Central Texas,” Billy E. Warrick, Texas A&M

AgriLife Research and Extension Center at San Angelo.
19.“Sample costs to produce Sunflowers for Seed,” University of California — Cooperative

Extension SF-SV-11, Rachael F. Long, et. Al. 2011.
http://coststudyfiles.ucdavis.edu/uploads/cs public/4a/38/4a388600-edff-4946-9110-
0b0356499b6c/sunflowersv2011.pdf

20.“Oilseed Sunflowers Cost-Return Budget,”

http://www.extension.iastate.edu/alternativeag/cropproduction/pdf/sunflower budget.pdf

21. Discussions with Dr. William Michael Hood, Clemson Apiarist — retired and Eric Mills,
commercial South Carolina beekeeper.

Page 14 of 14


http://www.extension.iastate.edu/alternativeag/cropproduction/pdf/sunflower_budget.pdf
http://coststudyfiles.ucdavis.edu/uploads/cs_public/4a/38/4a388600-edff-4946-9110-0b0356499b6c/sunflowersv2011.pdf
http://coststudyfiles.ucdavis.edu/uploads/cs_public/4a/38/4a388600-edff-4946-9110-0b0356499b6c/sunflowersv2011.pdf
https://www.hort.purdue.edu/newcrop/afcm/sunflower.html
http://www.pollinator.ca/bestpractices/images/PDF_Sunflower.pdf

	How Many Honey Bee Colonies Can a Farmer Afford for a Collective Cotton Pollination Bee Yard?
	Beekeeping Finance: Pollination
	October, 2016
	David E. MacFawn, Jeffrey Kaigler, Russell Sharpe
	Crop Bloom Timing
	Co-Op bee renting
	Farmer Purchase and Maintain Colonies, or Rent Decision
	Determining how many colonies to have at each location.
	Results
	Spreadsheet and Spreadsheet Discussion
	Research Search Analysis
	Soybeans
	Cotton
	Sunflower

	Bibliography
	Soybeans


	6. “Can Bees Build Soybean Yields? New research on bee habitats could improve yields,” Edith Monro, Corn + Soybean Digest, Jan 9, 2013.
	7. “Soybean natural cross-pollination rates under field conditions,”Ray JD1, Kilen TC, Abel CA, Paris RL. Environ Biosafety Res. 2003 Apr-Jun; 2(2):133-8.
	Cotton

	13. “Importance of bee pollination for cotton production in conventional and organic farms in Brazil,” Viviane C. Pires, Fernando A. Silveira, Edison R. Sujii, Karoline R. S. Torezani, Wallyson A. Rodrigues, Fábio A. Albuquerque, Sandra M. M. Rodrigues, Antonieta N. Salomão, Carmen Sílvia Soares Pires, Journal of Pollination Ecology, http://pollinationecology.org/index.php?journal=jpe&page=article&op=view&path%5B%5D=259
	Sunflower

	16. “Sunflower, “D.H. Putnam1, E.S. Oplinger2, D.R. Hicks1, B.R. Durgan1, D.M. Noetzel1, R.A. Meronuck1, J.D. Doll2, and E.E. Schulte2 University of Wisconsin Extension, University of Minnesota, https://www.hort.purdue.edu/newcrop/afcm/sunflower.html

