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Spanning 500 miles (800
km) throughout the Central
Valley

— 2015: 445,000 ha

6,800 growers

105 handlers

— 67% of operations are 100A
or less*

— >90% family-owned

~ 2 Million Honey Bee
Colonies Required to
Adequately Pollinate the
Crop



Pollinators of fruit and nut trees




 Almonds 15,000 ha

— 70,000 Colonies

 Pistachios 17,000 ha

— Wind Pollinated

 Pomegranates ~ 5,000
— 13,000 colonies









* Four teams of inspectors
 Grade 14,000 colonies in 3 weeks



* Base Fee for an 8 Frame average

— Five frame minimum

e Plus a Bonus Structure
» $7.50 bonus for frames 9 and 10
* $5.00 bonus for frames 11 and 12

» Total bonus for a 12 frame colony $25.00



Socket Data Recorder
plus GPS
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Pounds of Nuts Harvested
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Changes in Goldenrod, a Key Source of
Honey Bee Nutrition

Rising carbon dioxide levels in the environment
appear to be impacting protein levels in pollen

Lewis H. Ziska, USDA, Agricultural Research Service (ARS)
USDA Climate Hub, Beltsville, MD


http://www.beeculture.com/wp-content/uploads/2016/05/06-03-16.jpg
http://www.beeculture.com/photo-contest-2016/

Rising atmospheric CO, is reducing the protein concentration of

a floral pollen source essential for North American bees
Lewis H. Ziska, Jeffery S. Pettis, Joan Edwards, Jillian E. Hancock, Martha

B. Tomecek, Andrew Clark, Jeffrey S. Dukes,lrakli Loladze, H. Wayne Polley
Published 13 April 2016.DOI: 10.1098/rspb.2016.0414
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RELATIONSHIPS BETWEEN CONSUMPTION OF A
POLLEN SUPPLEMENT, HONEY PRODUCTION, AND
BROODREARING IN COLONIES OF HONEYBEES APIS
MELLIFERA L. I.

Keith M. DOULL 1980

TaBL. 1. — Relationships between consumption of a commercial pollen supplement and honey production
in honeybee colonies. Means per coluny of five colonies in each group,

Treatment Contral L.S.D.
Colonies Colonies =005

No. of bees reared 167,849 149,931 N.S.

Honey/colony (kg) 344,586 249.7 83.625
Honey/bee (g) 205 .66 35

Area of stored pollen (dcm’)g/ 394.56 299.6 N.S.

Supplement + consumed (mg/bee) 302 -

So What's going on here?












Three Distinct Populations in a Colony

The Immature Bees (Brood)
— Eggs, Larvae, Pupae
The Hive Bees

— Nurse Bees, Hive Cleaners, Wax Builders, Honey and Pollen
Processers, Undertakers and Guards (stay in the hive ~ 4 weeks)

Field Bees (Foragers)

— Pollen Foragers, Nectar Foragers, Water Foragers, Propolis
Foragers (live span ~ 2 weeks)
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* Young Bees Consuming Protein
and Producing Royal Jelly

— Increases brood production
— Greater pollen demand

— Promotes longevity

— Reduces the impact of

the four P’s



Three Week Old Bees
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		MB Liq

		MB Liq

		Control

		MB Patty

		MB Patty



Samples

ug/mL of protein

Proteins in Samples

49575.6486575269

49026.2260092176

49506

49400

50219.3741238032



Sheet1

		Well ID		Name		Well		595		Count		Mean		Std Dev		CV (%)		ID		ABS		Sub BLK

		SPL1		Blank		A1		0.447		2		0.447		0		0		BLK		0.447

						B1		0.447

		SPL2		STD125		A2		0.572		2		0.57		0.003		0.496		125		0.57		0.196

						B2		0.568

		SPL3		STD250		A3		0.697		2		0.7		0.004		0.505		250		0.7		0.326

						B3		0.702

		SPL4		STD500		A4		0.873		2		0.907		0.049		5.376		500		0.907		0.533

						B4		0.942

		SPL5		STD750		A5		1.114		2		1.1		0.02		1.8		750		1.1		0.726

						B5		1.086

		SPL6		STD1000		A6		1.134		2		1.145		0.016		1.359		1000		1.145		0.771

						B6		1.156

		SPL7		STD1500		A7		1.309		2		1.313		0.005		0.377		1500		1.313		0.939

						B7		1.316

		SPL8		STD2000		A8		1.452		2		1.45		0.003		0.195		2000		1.45		1.076

						B8		1.448

		SPL9		C10		C1		1.754		5		1.665		0.08		4.779				Absorbance		concentration

						D1		1.641												0.196		125

						E1		1.726				112589655139.942		112589655139.942						0.326		250								poly 4		poly 3		Poly 2		Linear

						F1		1.654						-335544.32						0.533		500				SPL9		1.665		4957.5648657527		9283.85		3686.53		2567.57

						G1		1.551												0.726		750				SPL10		1.11		2143.0171853521		2170.68		1692.31		1590.90

		SPL10		C17		A9		0.055		7		1.107		0.72		65.087				0.771		1000				SPL11		1.50		4082.1065829992		6257.62		3001.79		2271.77

						B9		0.051												0.939		1500				SPL12		1.654		4902.6226009218		9059.38		3639.82		2548.32

						C2		1.479		-335544.32										1.076		2000				SPL13		1.645		4857.3683454577		8878.69		3601.83		2532.56

						D2		1.513																		SPL14		1.703		5143.8595001452		10090.54		3850.15		2634.08

						E2		1.542																		SPL15		1.678		5021.9374123803		9554.33		3742.10		2590.32

						F2		1.563

						G2		1.544

		SPL11		C42		C3		1.499		5		1.496		0.046		3.058										Heads contain 25 to 35 % more protein per weight than whole bees and dis-emboweled bees.

						D3		1.464

						E3		1.553

						F3		1.525																ug/mL of protein				-335544.32

						G3		1.439														MB Liq		49575.6486575269

		SPL12		C52		C4		1.693		3		1.654		0.038		2.3						MB Liq		49026.2260092176

						D4		1.652														Control		49506

						E4		1.617														MB Patty		49400

		SPL13		C56		C5		1.609		5		1.645		0.035		2.139						MB Patty		50219.3741238032

						D5		1.658																		-335544.32

						E5		1.632																		-3.77787066833113E+16

						F5		1.699

						G5		1.625

		SPL14		C58		C6		1.704		3		1.703		0.015		0.853

						D6		1.688

						E6		1.717

		SPL15		C91		C7		1.815		5		1.678		0.078		4.644

						D7		1.634

						E7		1.631

						F7		1.643

						G7		1.666

		Note: These samples are from the Forager bees

		Note: These Bess were collected on September 15th, Protein Analysis was done on Septermber 22, and the data was analyzed on October 1st.
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ug/ml of Protein

Proteins in Samples

169428.435914281

83920.5829714666

15716.3959960267

116472.429008663

145537.7774466



Sheet1

		Well ID		Name		Well		595		Count		Mean		Std Dev		CV (%)		ID		ABS		Sub BLK

		SPL1		BLK		A1		0.472		2		0.475		0.004		0.745		BLK		0.475

						B1		0.477

		SPL2		125		A2		0.612		2		0.611		0.001		0.116		125		0.611		0.237

						B2		0.611

		SPL3		250		A3		0.735		2		0.743		0.011		1.523		250		0.743		0.369

						B3		0.751

		SPL4		500		A4		0.933		2		0.923		0.014		1.532		500		0.923		0.549

						B4		0.913

		SPL5		750		A5		1.034		2		1.06		0.037		3.469		750		1.06		0.686

						B5		1.086

		SPL6		1000		A6		1.272		2		1.234		0.054		4.355		1000		1.234		0.86

						B6		1.196

		SPL7		1500		A7		1.42		2		1.414		0.008		0.6		1500		1.414		1.04

						B7		1.408

		SPL8		2000		A8		1.394		2		1.444		0.07		4.85		2000		1.444		1.07

						B8		1.493

		SPL9		C10		C1		1.629		2		1.656		0.038		2.306				Absorbance		concentration

						D1		1.683												0.237		125

		SPL10		C17		C2		1.014		2		1.023		0.012		1.176				0.369		250								poly 4		poly 3		Poly 2		Linear

						D2		1.031												0.549		500				SPL9		1.656		16942.8435914281		9099.89		3648.29		2551.82

		SPL11		C36		C3		1.449		2		1.454		0.007		0.486				0.686		750				SPL10		1.02		1571.6395996027		1695.82		1458.35		1443.88

						D3		1.459												0.86		1000				SPL11		1.45		8392.0582971467		5637.45		2842.51		2198.26

		SPL12		C52		C4		1.498		2		1.545		0.066		4.302				1.04		1500				SPL12		1.545		11647.2429008663		7045.02		3193.10		2357.53

						D4		1.592												1.07		2000				SPL13		1.61		14553.77774466		8201.08		3455.98		2471.30

		SPL13		C58		C5		1.523		2		1.61		0.123		7.642										SPL14		1.532		11127.0085241718		6829.24		3141.77		2334.78

						D5		1.697

		SPL14		C91		C6		1.533		2		1.532		0.002		0.139												Heads contain 25 to 35 % more protein per weight than whole bees and dis-emboweled bees.

						D6		1.53

																														ug/mL of protein

																												MB Liq		169428.435914281

																												MB Liq		83920.5829714666

																												Control		15716.3959960267

																												MB Patty		116472.429008663

																												MB Patty		145537.7774466

		*Note: These were the blue bees collected from August 25th.

		Protein Analysis was done on October 3rd.
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» Better forage means
better bees for all
bee-pollinated crops






	The Biology Behind Preparing Honey Bee Colonies for Almond Pollination��Gordon Wardell, Ph.D.
	Dr Gordon Wardell
	The Scope of Almonds In California
	Slide Number 4
	Wonderful Orchards
	Slide Number 6
	Training the Inspectors
	Slide Number 8
	Colony Rental and Incentive
	Hand Held Data Recording
	Slide Number 11
	Almond Yield vs. Colony Strength
	Almond Yield vs. Colony Strength
	How Do We Get Robust �Colonies In The Winter?
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	The Driving Force in the Colony
	Protein Supplementation
	Benefits for not just almonds
	Thank You

