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Current areas of Intél

~ » Honey Bee biology
* Hive Management...RM...Monitoring... |
* Instrumental Insemination H
* Cryogenic drone sperm banking

* Honey bee pollination for soy beans

,4’  At-scale Cave/Winter nuc storage to promote local,
| seasonally timed, genetics.

* Bioinformatics...The Crystal Hive Project.




* Monitoring...beekeeping as it should be...
* What is Monitoring...defined... A |
* Yesteryear beekeeping...background
* Today’s high mortality...
* Why is beekeeping so hard?
’,‘ * Evolutionary...Revolutionary?
i * “Bond Method”...wrong direction for Most...
/‘a - Examples of monitoring...varroa...SHB...
* Secrets, tips, and tricks of the pros...

* Of nucs, packages, and queens...

* Monitoring...wrap up...
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~ * Resource Management

- Boxes and Bees
* Little pests & diseases problems
* No feed, maybe box swaps

* Capture swarms...moderate swarm control...

* Formulaic...recipe...passive
's beekeeping...bragging rights: #honey.




Order package(s)...mail...3 - 41b...<S$...

Install packages...on foundation...drawn comb...

Feed 1:1 sugar water

g
Watch the “magic” unfold

Supering up... per nectar flow March

Extract honey...supering down...

Tuck bees away...wrap? 1

“if

Done/Repeat...semi rigid dates...



Order package(s)...3 1b...<S...

Install packages...on foundation...drawn comb...

Feed 1:1 sugar water
Watch the “magic” unfold

Supering up... per nectar flow

Extract honey...supering down...

Treat for AFB, EFB...prophylactic...terramycin

1

i

-

Tuck bees away...wrap? —1

Done/Repeat...rigid dates...| Terramycin' |

oxytetracycline HCI)
Soluble Powder

broad-spectrum
antibiotic
I paey, ot o e noes




Yester-Year Typical Bee
WA B R o+ Pests

Order package(s)...31b ...$...

Install packages...on foundation...drawn comb...

Feed 1:1 sugar water

Watch the “magic” unfold

Supering up... per nectar flow

Extract honey...supering down...

Treat for AFB, EFB...prophylactic...terramycin

Varroa mites (Pest) ...prophylactic...arcacide(s)

Tuck bees away...wrap?

Done/Repeat...semi rigid dates...



Yester-Year Typica

w/ RM+Diseases

Order package(s)...3 1b...$$...

} .
* Install packages...on foundation...drawn comb... | .
* Feed 1:1 sugar water...more fall feeding...2:1...
* Watch the “magic” unfold
* Supering up... per nectar flow B}
' . Terramycin"‘m
’  Extract honey...supering down... Soluble Powder

t? - Treat for AFB, EFB...prophylactic...terramycin Sl
- ‘Al_% i orms

* Varroa mites (Pest) ...prophylactic...arcacide(s) *—““’r":":’;’"“"

* IPM...Integrated Pest Managemeg

* Tuck bees away...wrap? || Apliear Te!

’  checkMite, 7

Done/Repeat



Yester-Year Typica

w/ RM+Diseases

.
- * So, why the current mortality rates? With all the ) N E
information out there...not working for many.




Real Story - 1: Beek€eper=ox

Tyical hands-off beekeeping...resource managéi{ .

10 nucs went into the spring...

Hodge podge of missed opportunities and missteps...

Leading to little honey...varroa(!)...SHB...lost
colonies...expenses...frustration...

(Bad genetics...nucs...assumptions and
misrepresentations).

,% Year ended...6 dead...3 stragglers...1 ok.

‘

S0, beekeeping has to includes keeping

your bees alive...
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Same apiary...two different hives...one week ago...




Figure 1: Honey Bee & Varroa Mite Seasonal Phases
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* From Observing to Measuring

* From Measuring to Monitoring

* Why Monitoring?

* “Monitoring” Defined

* Monitoring examples —

* WhentoMonitor. . . ..... . .doppler!
* Monitoring to specifically reduce hive losses

* Monitoring & YOU...the future of beekeeping!
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Why the need for Monitoring?

...not working...doing the same thingsjoveriandiover ...

Total Annual Loss by State - Loss Survey 2014-2015 ﬂ

N7

Total Annual Loss (%)

i

j' | 266, %0
";38.7 481 349 W 25

=

Definition: Beekeeper -
One who keeps bees
alive!




“Colony Collapse Disorder”

Viruses

”'oearmg

Tracheal
mites
_' ~ Pesticides
Bacterial Nutrition

Diseases

Reed Johnson
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A robust colony purges
- @'d S"GD the infection and recovers
oor
\
S

& ( Parasites ~ Sick bees fly off
Initial e Loss of field
POP”/" tion /) @ force Decreased EO feedback;
(./VW ( /m‘) Fewer Bees ) e/ Mid-age bees shift to foraging
g, replication i . . . .
~— PR 7 \_replication _7/ . Sick or chilled
. ~Shortened ™, /" Poor br »d bees flv off
Kfnfec o /00,?/ (\_\jfespan //-) C ((t) g\;eriaog% Y
. e PR . . \\—‘ —rers.
¢ BNAiimmune 1 Chilling Too

\EE’B‘T_SSL@/ " Chilling of / Early foraging Sick bees
\/( s ) r) — fly off
~__ andadults - T ot

* R v—— e bees ™\
. Stress / ; foragers
¥  g——— Starvation 8

y (.//\7i—r-u~s I/ no;eaa\"w f 0010 ) )-
~__ replication _/ Less fresh
APPa"e”ry . e — —— food
hea/fhy : \{ Immune

S g L V ) -
Attempt to purge suppression €~
the infection H
Epidemic takes hol, ( )
colony lags o Il
Snowballing positive feedback loops ( Yy DW”?O'///?_QH

can lead to colony collapse Collapse
© Randy Oliver 2010
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“Colony Collapse Disorder”

Viruses Beekeepeers...

racheal
mites

. Festicides

Bacterial
Diseases




S0, What's a BeeKeepERtGNCoy

&

* Nothing...place it and forget it beekeeping... \
* Too little...

* Too late...(timing often critical)...

» Results: beekeeping has become hard on bees and
beekeepers...unsustainable?

>  Same “0l, same’ol iS "
u:(” NOT working... |




Un morxtality. rates

The blame game...

i A S

athod of Beekeeping






JAME(S: BOND)
Sean Connery
clo Sc(otland Yard Dept. MI6
London, England
HEIGHT ~ WEIGHT HAR  EYES

L o e

GETTING

BOND
WRONG



Artificial

Ived “short stemmed”

If stop “treating” ...

4







After all is said and done:
Just a handful of pests and diseases (Ps & Ds)

Just a handful of treatment options

e Timely monitoring for the major culprits

Treatment and Verify







ing...all aroundus!
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Bee specific “Monjitering:

- 10,000 foot view - Monitoring tells you: ‘)“ ~ o
* What to look for...
* When to look... and how often...

* What to do about colony issues..

’ .Monitoring is more..

’s * A conscious, purposeful, focused and timed
methodology of hive 1nspectlons and treatments

* A feedback loop tool...
» Skeptical...Evidence based...prove it!

* An Approach...detective...doctor...



~ * Monitoring is Tuning...Refining;:.

w0 |
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>
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Bee Monitori

* Installing TODAY’s pkg, nuc, queen is no
longer a place it a forget it...

* We have learned a lot over the years...
— Colony management...
— Feeding...
— Pests & Diseases (Ps & Ds)...
— Treatments & Treating...
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Monitoring to simplify the clutter...

RAINFALL

TEMPERATURE
LIGHT

Jan Feb Mar Apr May June July Aug Sep Oct Nov Dec



Internal hive populations

Number of workers or cells of brood

40000

20000 -

10000

Age Class Distribution of Workers Over the Year
Manitoba, Shed Wintered

61-72 days
(oldest "summer bees")

N

© Randv Oliver 2015

49-60days

PRING TURNOVER
(die off of "winter bees")

Jan

Feb

¢

Apr May Jun Jul Aug

Cells of brood

Sep

FALLTURNOVER

(shiftto "winter bee" physiology




BEE POPULATION

Jan Feb Mar Apr May June July Aug Sep Oct Nov Dec



BEE POPULATION

RAINFALL

—

= TEMPERATURE \\ \

LIGHT

7
7

Jan Feb Mar Apr May June July Aug Sep Oct Nov Dec



PESTS

BEE POPULATION DISEASES
& T e
/ N\
RAINFALL / \
& \
= \
/ \
L TEMPERATURE \\ \
LIGHT / \
/ \
. \

Jan Feb Mar Apr May June July Aug Sep Oct Nov Dec



Typlcally beekeeping IESMIEICTIR
~ “layered” approach |

- STATICS: | "

* Basic hive mechanics...Resource Management...
* Basic bee biology...

* Seasonal understanding...what happens when...
— “B-Curves”...seasonal & colony variabilities...

* DYNAMICS: MONITOR ING...

/' |<
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* Varroa or genetics...

* Pathogens...bacterial & viruses...Bees with
“holes”...




Apis Labs - Alex Zomchek

PESTS
BEE POPULATION DISEASES

Jan Feb Mar Apr May June July Aug Sep Oct Nov Dec




What are we M

(some % exampl
B Pests...\Varroa, SHB, wax moths, others...

* Diseases...AFB, EFB, nosema, sac brood, chalk brood,
others...

* Resources...queen viability, ’space”, honey, pollen,
water, others...




A robust colony purges
- @'d S"GD the infection and recovers
oor
\
S

& ( Parasites ~ Sick bees fly off
Initial e Loss of field
POP”/" tion /) @ force Decreased EO feedback;
(./VW ( /m‘) Fewer Bees ) e/ Mid-age bees shift to foraging
g, replication i . . . .
~— PR 7 \_replication _7/ . Sick or chilled
. ~Shortened ™, /" Poor br »d bees flv off
Kfnfec o /00,?/ (\_\jfespan //-) C ((t) g\;eriaog% Y
. e PR . . \\—‘ —rers.
¢ BNAiimmune 1 Chilling Too

\EE’B‘T_SSL@/ " Chilling of / Early foraging Sick bees
\/( s ) r) — fly off
~__ andadults - T ot

* R v—— e bees ™\
. Stress / ; foragers
¥  g——— Starvation 8

y (.//\7i—r-u~s I/ no;eaa\"w f 0010 ) )-
~__ replication _/ Less fresh
APPa"e”ry . e — —— food
hea/fhy : \{ Immune

S g L V ) -
Attempt to purge suppression €~
the infection H
Epidemic takes hol, ( )
colony lags o Il
Snowballing positive feedback loops ( Yy DW”?O'///?_QH

can lead to colony collapse Collapse
© Randy Oliver 2010




Mites
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Refining the SugaShail
* Formerly
— 1/ cup of bees ~300
- 3T powdered sugar
— “shake” bees w/ sugar...shake sugar/mites onto coffee filter
— 1 cup water, pour over sugar/mite mixture to dissolve sugar
— Count mites...divide 300 bees by Count...get % of varroa.

« 2.0...

— T4 cup of bees...
— 3 T powdered sugar
— “shake” bees w/sugar consistently... pour onto coffee filter.

— Dispatch first saKft/{ale of 300ish bees with alchol... COUNT HOW
MANY Bees and Mites... gives you a future slop factor.

— 1 cup warm/hot water, pour over sugar/mite mixture using friendly
funnel container.

— Count mites... divide actual bee count by mite count + slop
factor...gives you a more accurate % of varroa.







* Intra Seasonally...when things “typically” happen
* Inter Seasonally...year over year variations

e Intra Hive...

' e Inter Hives...

e As needed...
& FEEDING

* Not linear...doppler-like... TIMES

° ° ° ° 800 i\}\\
* Monitoring is self correcting... 11:00 AM

2:00 PM
feed baCk lOOpo oo 5:00 PM
3:00 PM
11:00 PM




Apis Labs - Alex Zomchek

PESTS
BEE POPULATION DISEASES

Near “0” mite loads here... | Monitor for mites here... .

Jan Feb Mar Apr May June July Aug Sep Oct Nov Dec




Apis Labs - Alex Zomchek

BEE SEASON 1 BEE SEASON 2

KEY OPPORTUNITY ZONES

Jan Feb Mar Apr May June July Aug Sep Oct Nov Dec




Apis Labs - Alex Zomchek

BEE SEASON 1 BEE SEASON 2

PRIME MONITORING SEASON

Jan Feb Mar Apr May June July Aug Sep Oct Nov Dec



Apis Labs - Alex Zomchek

BEE POPULATION

Nutritional Monitoring

BEE SEASON 1

PRIME MONITORING SEASON

BEE SEASON 2

Jan Feb Mar Apr May June July

Aug Sep

Oct Nov Dec



Once you understand "B~ Curves
you can PUSH your Bees!

PESTS
BEE POPULATION DISEASES

PRIME MONITORING SEASON

o

Jan Feb Mar Apr May June July Aug Sep Oct Nov Dec




The nutritional monitoering 'f!= ts! ‘

* 1 colony ~ 200 pounds of honey...100 for them
and 100 for you.

|

9.1 pound of honey takes the nectar from 2,000,000
flowers.

* So, 200 Ibs of honey takes 400,000,000 flowers!
* An apiary of 10 colonies: 4,000,000,000 flowers!

- * Monitor for light colonies and nectar and pollen |

E dearths to promote hive health...
e ’




Apis Labs - Alex Zomchek

PESTS
BEE POPULATION DISEASES

BEE SEASON 1 BEE SEASON 2

PRIME MONITORING SEASON

Jan Feb Mar Apr May June July Aug Sep Oct Nov Dec




70000

Bee /Mite Populations

20000
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-=== |nfestation level danger

Adult bee population

Mites per 300 bees

|| ===~ Safe 2% mite infestation

ievel

Honey
supers on

zone
A Treatment, % kill free
mites
A Treatment, % kill mites in
brood
- B——
e g8 g BN
- w w w
= =] 8» -~ =

Bees curves...doppler curves...

Times to monitor

- 14

-
~

—
o

[ee)

Mites per 100 bees




* Takes timing...




Near-"0” Hive Loss throu

Adopt a Monitoring approach for:

Queen genetics. Look for & promote “survivor” stock...

Timely queen replacement. Monitor quality & quantity of egg laying.
Nutrition. Timely feed for starvation, stimulation, and nutrition.
Pests monitoring. Accurate monitoring of varroa (3% rule), SHB, WM
Diseases monitoring. AFB, EFB, nosema, chalk brood, and sac brood
Seasonal and Threshold Timing...B-curves...ounces of prevention...
Effectiveness. Are your manipulations & treatments working?
Treatments. Just a handful...know them...timely use them...

Adopt a monitoring approach...

Resource management...boxes, queens, treatments, etc. on shelf.

Record keeping...regular notes...seasonal calendar...



Just a handful of pests and diseases
Just a handful of treatment options
Timely monitoring for the major culprits (Ps & Ds)

Treatment and Verify

Beekeeping takes little time; but it does take timing

e
»,,;/';.q




The Human side of Monitori:

* Ignorance...what am I looking at?

* Overwhelmed “Cloud” of information, misinformation,
disinformation

* Cognitive Dissonance...
* Absentee beekeeper...

* Unorganized...

* Unprepared/unequipped for treating...

* Reactive...often too little; too late...




“Big difference between knowing the paths
(B-curves) and following the curves...”

I Stay ahead of the B-Curves !

k Be proactive, consistent...paranoid?

Go Negative...ALL is NOT right until proven
otherwise. |

1.
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“
4



INtORUNO pt]m]ﬁ:




»"4 |

!! \
-
v
o

A SO

Monitoring is here
future...more't

Queen monitoring...
Drone monitoring...
Enhanced Nutrition...
Wireless...remote...
New treatments
Self medicating...

Morel

Saving Bees One Beekeeper at a Time

HIVE MONITORING |

e
-4




Know External/Internal hive events

Know your seasonal B-Curves
Monitor for Ps & Ds
Stay ahead of the Ps & Ds Curves

Treat if/when necessary & \% ~

Feeding Opportunities '
Appreciate your proactive roll in monitoring




Again, Breat

Just a handful of pests and diseases
Just a handful of treatment options
Timely monitoring for the major culprits (Ps & Ds)
Treatment(s) if/when needed and Verify
Beekeeping still only takes a little time; but it does take timing

We have evolving tools...

We know the path...monitoring...




Monitor throughout season...takes timing; not time...

Order package(s)...31b ...nucs...$$9...

Hive location ... install bees...on foundation...drawn comb...

Build your bees: feeding for starvation, stimulation and nutrition...more SUMMER, fall
feeding ... nutritional patties...spring, summer, and fall...

Monitor & Treat (?)...before honey flow...SHB...Queen viability...

Watch the “magic” unfold... £ [‘ ) )
TODAY

Supering up for swarm control and nectar flow(s)...
Extract honey...supering down...

Monitor & treat diseases (if necessary) primarily AFB, EFB...NOT prophylactic
treating...terramycin...?

Monitor pests...Treat(?)...primarily Varroa mites, SHB ...prophylactic...NOT arcacide(s)
Use Integrated Pest Management (IPM) approach...Monitor for effectiveness...

Build bees for fall health into winter...feeding...Queen viability...

Tuck bees away...wrap?

Done/Repeat...bragging rights #colonies alive...



“Colony Collapse Disorder”
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is a fresh wind blowing;
gain do things

= are hard, and clean,
L and clear
| in the morning!
// - Philip Gillett
& ¥

That the powerful play goes on, and Contact Information:

you will contribute a verse.
-Walt Whitman

Alexander Zomchek

513.280.3476
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