POLLINATION

Texas Master Beekeeper Program

Advanced Level Module




What is pollen?

» Main protein source for honey bees.
» Necessary for honey bee growth and development.

« Composed of many different components:

« Water, crude protein, ether extract, carbohydrates, starch, lipids, and
other unknowns.

« The quantity of these components vary between pollen sources.




Where does pollen come from?

 Produced by the stamen (male
reproductive part of a flower).

e Pollen needs to be transferred
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from stamen to stigma (female
reproductive part of a flower) for
pollination to occur.

« Bees play a major role in pollinating
plants.
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Where does pollen come from?

o All plants vary in the amount and quality of pollen that the flowers
produce.

« Plants can either:
 Produce lots of low quality pollen
 Ex: raspberry, blackberry, sunflower, pine

 Produce very little of high quality pollen

« Ex: canola, almond




Why do bees need pollen?

» Pollen is necessary for the growth and development of honey bees.

« Larvae are fed both brood food and bee bread.

» Soon after emergence, bees will consume bee bread to finalize their development.
» One worker larvae requires 124-145 mg of pollen.

« High protein content = longer life

» Low protein content = decrease in brood rearing

« Protein content is key for a healthy hive.




Pollen collection

« A colony requires 15-55kg of pollen
each year.

« A single colony can collect ~57kg of
pollen per year.

» 15-30% of foragers collect pollen.

« Pollen is chosen by its odor and
grain shape, not by its nutritional
value.




Pollen collection - Corbicula

« Honey bees carry pollen on the
corbicula (“pollen basket"”)
« Located on the last pair of legs.

« Specialized hair structure designed for
carrying pollen.

« One honey bee can carry a pollen
load that weighs ~35% of its own
body weight.




Pollen collection — In the hive

« Workers add glandular secretions to the pollen.

« Secretions contain enzymes and acids that prevent bacterial growth during long-term
storage.

« "bee bread” = stored pollen
 Only stored for a few months.

« Workers also add microbes to pollen.

« Enzymes from microbes break down the pollen and make the nutrients and amino acids
available.




How can a beekeeper help?

 Check your surroundings!
« Are the plants around the hives good pollen sources?

* Not all blooming flowers are beneficial to bees.
« Ex: ornamentals

« Honey bees need variety!
« One type of pollen does not supply bees with all of the nutrients they need.

« Variety of pollens = variety of nutrients
« Pollen quality overrides quantity
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How can a beekeeper help?

« Familiarize yourself with nectar and pollen plants in your area.
 Can vary depending on season.

o If there is a lack of pollen, or pollen quality is low in the area, substitute pollen may
be applied within the hive, or made available nearby.
« Pollen patty, dry pollen substitute.




Texas Bee Botany

« Xerces Society (

« Native American Seed Mix (
« NASA (

« USDA (



http://www.xerces.org/
http://www.seedsource.com/
http://honeybeenet.gsfc.nasa.gov/Honeybees/Forage_info.htm
http://plants.usda.gov/checklist.html

Common Name

Antelope horns milkweed
Cream wild indigo
Prafrie penstenmon
Prairie spiderwort

Scarlet globemallow
Blanketilower

Lemon bechabm

Mexican hat

Marrowleal coneflower
Marrowleal mountain mint
Purple poppy mallow
White prairic clover
Baldwin's tromweed
Drosvted blasing star
Leavenworth's eryngo
Wholeleal msinweed
Aromatic aster

Azure blue sage

Giant goldenrod
Maximilian sunflower
Showy goldenrod

Chickasaw plum
False indigo bush
Huttonboxh

Sclentifc Name

Asclepins asperula ssp. capricormu
Baptisia bracteata

Penstemon cobaca
Tradescarntio occtdentalis
Syshaeralced coccinea
Gaillardia pulchelin

Monarda citriodona

Ratibida colummifira
Echinaceq angustifolia
Pycnanthemum tenuifolinm
Callirhoe imolucrata

Dalea candida

Vernoria baldwinil

Liairis prascioia

Eryngivum leavenworthii
Stlphism tntegrifolfum
Symphpotrichurm oblongifoliumn
Salvia azurea

Soliclage giganten

Heligethus maximiliani

Solidagn speciosa

Prurius arngustifolia
Amorpha froticosa
Cephalanthus occiderdalis
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Credit: Southern Plains Pollinator Plants, Xerces Society
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Notes

All spociss are porennials, unbzs obharwiso nolod. Max Heighl i an sveraoo, ndividusd plants may vary.
Asdepins spp.are host plants for monarch, queen, and soldier ( Danous spp.) butterflies: highly attractive b bees and benehcial insects
Found in easterm half of the region; visited by queen bumble bees and other long-tongoed bees; butterfly and moth host plant

Grows In a variety of soils; visited by butterflies, moths, and bees; a host plant for the dotted chedcerspot butterifly (Poladryas minuta)
Drought tolerant; will grow in partial shade; deer-resistant; attracts bumble bees, honey bees, and beneficial Mies

Sphaeralcea spp. are drought tolerant; visited by bees and butterflies; a host plant for the small checkered skipper [ Pyrgus scriplara)
Establishes easily from seed; supports a wide range of beneficial insects; grows as an annual, biennial, or perennial

Hawk moths, hummingbirds, and long-tongoed bees (inchoding bumble bees) are visitors; grows as an annual. bicnnial, or perennial
Foliage repellant to deer; attracts boes and beneficial flies. bectles. and wasps during its long bloom period

Key nectar source for skippers; Echimacea spp. altract bees in the genera Bombus, Melissodes, Svastra, and Mepachile

Found in eastern hall of the region; attracts blue and copper butterilies, many bees (including honey bees), beetles, llies, and more
Dirought tolerant; long bloom period; attracts bees and beneficial flies; a host plant for the grey hairstreak batterdly (Strymon melinus)
This and I perpures very attractive to pollinators and beneficial insects; a host plant for the southern dogface butterfly (Zerene cosomia)
Grows under a varety of conditions; spreads via rhizomes; this and other Vernonia spp. attract late summer butterilics and bees

Lintris spp. are the primary nectar source for many skipper species; aliracls numerouas bee and butterilly species {(incduding monarchs)
Showy annual wilh spiky flowers that provides brilliant summer color; attracts bees; deer-resistant; tolerates partial shads

Cirows in a variety of soils; attracts bees and beneficial flies, and is a host plant for the silphinm moth { Papagpema st

Late blooming with fragrant foliage; visited by butierflies. moths, bees. and beneficial wasps and flies; a host plant for many moths
Crows In a variety of soils; fragrant follage; atiracts long-tonguwed bees; & host plant for the hermit sphinx moth (Limtneria ercmifus)
Very adaptable; spreasds via rhizomes; beyond attracting pollinators, goldenrmods { Solidago spp.) are host plants for several moth species
‘This plant may spread easily, via rhizome and seed; very altractive to a huge diversity of bees and other pollinators

Goldenrods are frequented by beneficial solitary wasps. pollen-cating soldier bectles, honey bees. monarch batterflies. and moch more

Thicket - forming shrub or tree with fragrant lowers that atiract bees and butterilies: a host plant for several butterilies
Prefers mobst soil; attracts a diversity of bees and beneficial insects; a host plant for sumerous butterily and moth species

Prefers wet or moist soil; attracts many long-tongued bees and botterflies; a host plant numerous moths and butterlies
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Honey Bee Forage Map

» Created by Honey Bee Net
team at the Goddard Space
Flight Center.

e Interactive map

« Click on your region to show the
list of honey bee forage plants.

HOMEY BEE FORAGE MAP

The 14 regions of the Ayers and Harman honey bee forage map are indicated below. These regions are based on natural patterns of land use and

flora. Mote that selecting the large pink area in the northern boreal region of the Canadian provinces wil not provide a list of species at this time. Ayers
and Harman indicated that this is not an important beekeeping region. Forage s similar to that of Alaska and is characterized by long harsh winters and
a short forage season. Other sources of forage information exist for the region and we will attempt to provide that information as soon as we are able.
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This map, and the associated species ists thal are provided via this map. are based on a map and table prod
Harman, both of Michigan State University, and provided in Chapter 11 {Bee Forage of North A&merica and the
book The Hive and the Honey Bee, 1952, Graham, J. ed. Dadant and Sons Inc. Hamillon. lincis.

Click on the map to see a list of honey bee forage species and their blooming periods for any region withinas™ ~

List of Honey Bee Forage Species within Region 12 for the State of TX

Ordered by Begin Bloom Month

RETURN to map
Plant Begin End
USDA code||Family Latin Name Common Name Type Bloom Bloom || Sig
Month Month
CUSA4 Cucurbitaceae  ||Cucumis sativus c c 1 12 N |
VACCI Ericaceae || Vaccinium Bieberry, huckleberry SDBE 1 6 N |
CUME Cucurbitaceae  ||Cucumnis meio Cantaloupe, muskmelon, casaba, c 2 8 N |
ULMUS Uimaceae ||Uimus [Eim TDE 2 4 N
[QUERC Fagaceae ||Quercus Oak TDB 3 5 N |
IE=8 |[RR |[Berch |[Rattan vine, suppielack V.F 3 5 Y]
||GAPU [[asteraceas ||Gaitardia puichesa |[Marigold. indian blanket F 4 10 N
MELL  |[Fabaceae | [Metiorus |[Sweet clover (whitelyeliow) F 4 10 Y |
[MONAR _|[Lamiaceae __[Monarda [Horsemint viid bergamot. bee-baim F ¥ 0| v]
TRIN3 _ |[Fabaceae |[Trfolium incarnatum |[Crimson / allan clover F 4 & ¥ |
[TRRE3 _|[Fabaceae |[Triaium repens |[white, utch ciover 5 2 1 (Y]
TRVE H—F.!m:eaa Trifolium vesiculosum |[Arrowleat, yuchee clover F 4 7 N
viciA |[Fabaceae 2l [vetch, tare | I 7 3 2 ]
ACGR ||Faha:eaa ||Acacia greggif [Catclaw, devil's claw, Texas mimosa s 4 T N
LUGUS2  |[Dleaceas Ligustrum Privet, hedge plant s 4 7 N
|[PRGLG  |[Fabaceae Prosopis glandulosa Mesquite s 4 B N
=3 Aguioliaceae  ||lex Holly, yaupon TEE 4 7] Y |
CILAL Cucurbitaceaes  ||Citrulius lanatus watermelon c 5 8 N |
ASTER | Asteraceae ||Aster | Aster F 5 1 N |
SOBIA Poaceae || Sorghum bicolor Sorghum, broom-corn F 5 10 N
TRSEG [Euphorbiaceae || Triadica sebifera Chinese tallow tree, vegetable tallow TDB = B ¥ -i
GOSSY Malvaceae Gossypium Cotton c L] 8 N
GUTET Asteraceas (Gutierrezia texana Bromweed F 7 0 N
SOLID Asteraceae || Solidage Goldenrod F 7 11 N |
GUSAZ Asteraceae (Gutierrezia sarothrae | Matchweed, snakeweed F 8 10 N
RETURN to map
Plant Type codes: Sig column
T ee This column indicates whether or not the

TOB - tree, deciduous broadieaf
TEN - tree, evergreen needieleafl
TEB - free, evergreen broadleaf

S -shrub

SEB - shrub, evergreen broadieaf
SDE - shrub, deciduous broadieaf

V - vine

VDB - vine, deciduous broadieaf

G -grass

F - forb (herbaceous flowering plants, non-woody |

C - crops/cultivated

species i consdered a very important
nectar source species within the state and
region selected. If it is a significant source, it
is indicaled here with a " and the row is
highlighted.

In this context, mportant is defined by Ayers
and Harman as those species that “refably
produce a large percent of the harvested
heney” within the selected region


http://honeybeenet.gsfc.nasa.gov/Honeybees/Forage_info.htm
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