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¢ QUIEN USA ALIMENTO AHORA?
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Cambios en la regla de oro, una fuente clave de nutricidn
para las abejas meliferas
Los crecientes niveles de dioxido de carbono en el medio ambiente

parecen estar afectando los niveles de proteinas en el polen

Lewis H. Ziska, USDA, Agricultural Research Service (ARS)
USDA Climate Hub, Beltsville, MD
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El aumento del CO, atmosférico esta reduciendo la concentracion de proteinas de una
fuente de polen floral esencial para las abejas norteamericanas

Lewis H. Ziska, Jeffery S. Pettis, Joan Edwards, Jillian E. Hancock, Martha

B. Tomecek, Andrew Clark, Jeffrey S. Dukes,Irakli Loladze, H. Wayne Polley

Published 13 April 2016.DOI: 10.1098/rspb.2016.0414
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¢Que necesitan las abejas?

Proteina — polen -> pan de abeja

Carbohidratos — néctar -> miel

Lipidos, vitaminas, minerales, propodleos —
polen/recoleccién de alimentos

* Agua - pecoreo



¢POR QUE ALIMENTAR?

Aumentar las abejas de la caja: mas abejas = mas produccion

Para preparar colmenas para un gran flujo de néctar o un
evento de polinizacion

Para sostener el desarrollo de la colonia durante una estacion
seca o de escasez

Aumentar las poblaciones para la divisidon de colonias.

Para reconstruir después de la exposicidon a pesticidas o una
fuerte infestacion de varroa.

Continuar la produccion de cria durante las inclemencias del
tiempo.

Para permitir que la colmena almacene mas en lugar de
consumir

Anticiparse al invierno: aumentar las reservas de grasa y
vitelogenina.
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istoria de la suplementacion proteica
en |las abejas.

1756 1852 1930’s
Samuel Hartib — Harina de frijol afadida Johannes Mehring — Alimentd a sus Haydak 1930’s, Herbert 1980’s - leche en
a tostadas, cerveza oscura y azucar abejas con subproductos de la fabrica de polvo, levadura de cerveza, huevo en
malta. polvo, harina de soja, caseina en polvo
Informes de melaza mezclada con leche y harina de guisantes + levadura de cerveza
huevo y azUcar

1825 1878



Ideal ratio
from de Groot
Amino acid (g per 16g N)

Threonine
Valine
Methionine
Leucine
Iso-leucine
Phenylalanine
Lysine
Histidine
Arginine
Tryptophan
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Factores Antinutricionales (ANFs)

* Harina de soja: puede ser toxica y retrasa a las abejas
* Inhibidores de tripsina: bloquean la capacidad de las abejas para procesar proteinas.
* Dos tipos de azucar: estaquiosa y rafinosa que han mostrado toxicidad en insectos

* Proteina de huevo — ineficaz; bloquea una clave para el desarrollo muscular
* La albumina (blanca) contiene avidina (glicoproteina)
* Laavidina se une a la biotina, dejandola inutil.
* La biotina juega un papel vital en la sintesis de proteinas, el desarrollo muscular, etc.

Hay otros, pero éstos estan aprox. 90% de los productos comerciales... épor qué los utilizan?



¢Comprar un producto proteico
gue bloquee la ingesta de
proteinas?

¢Por qué?
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Tamano de particula mas pequefio -> aumentar la
absorcion nutricional

Manténgase alejado de los Factores Antinutricionales

Lista de Alto en proteina
UesSe0s Pard Perfil AA equilibrado
una mejor
alimentacion

pH equilibrado = intestino acido

Versatilidad: torta, candy, liquido, polvo.

Necesita tener buen sabor, muy apetecible.
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Importancia del tamano de las particulas

Pollen




Consumption vs. Other Products

Diet A DietB Megabee Diet €

MegaBee was consumed as well as any of the other products tested.

Brood Increase

Diet A DietB Megabee DietC Sugar Syrup

MegaBee tripled brood production and was 4x as effective as competing products.

Increase of Adult Population:

MegaBee increased adult populations 30% better than sugar syrup alone.

Food to Brood Comparison

With the same amount of food consumed, MegaBee
was able to convert 75% more food into brood than the competitors




Las Cuatro P’s

PESTICIDAS PARASITOS PATOGENOS PASTO POBRE

* Todos estos pueden disminuir la vida util de la abeja.






¢ Que diferencia pueden hacer 4 dias?

Colory Size] Colory Size]
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Workers live for 35 days Workers live for 31 days
(21 days in the hive 14 days foraging) (17 days in the hive 14 days foraging)

Simulation results from the VARROAPOP Model
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live off a single source of nutrition.

MegaBee was tested against one of our
biggest competitors.

As you can see, the bees burned out
on the competing product while MegaBee
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Niveles de proteina en abejas envejecidas
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Proteina = longevidad, pero no toda
la proteina en todos los momentos

Aproveche |la “fuente de la juventud”
de las abejas




Glandula hipofaringea

- Organo mas importante
- Responsable de produccién JR.
- El rendimiento alcanza su punto

maximo entre 5y 10 dias

- Luego se marchita lentamente.
Hypopharyngeal

Y, gland
Koshevnik
Mandibular ‘ gland
gland \ Dufour’s
Tarsal glands

.z .-

Queen signal

© Adam Tofilski - www.honeybee.drawwing.org




WEEK 1

The early stages

By the end of the first week these glands are now fully developed. Bees at this stage

are nurses, busy feeding immature bees and learning their way around the hive.

What we are looking for in these images are nice round, plump glands (which all

appear to have).

Competitor




Competitor

WEEK 2

The transition

By the end of the second week most workers start to transition from nursing to other
roles in the hive. Here you can see some of the HP glands from the control group
starting to shrink, indicating the window is closing for these bees to continue

producing royal jelly.




WEEK 3

The dropoff

By the end of week 3 things really start to come into focus. HP glands in the control

and competitor groups are now rendered completely unviable (note how they look MegaBee

like shrivled raisins). Bees in these groups are well on their way towards roles as

foragers.

The group fed pollen does appear to be showing some signs of degredation in their
HP glands, and the MegaBee group appears to still be producing royal jelly...on to

week 4.

Competitor




Control

Competitor

WEEK 4

The end

By this time, the only bees that appear to still show viable HP glands are the ones

fed MegaBee. These bees four weeks in are still producing royal jelly, something

largely unheard of.




Want to see how this looks in their blood? Check out the hemolymph tests done from this same study.

Hemolymph Total Protein Concentration

In-vitro study - 100 newly emerged bees were monitored daily for mortality & sampled at regular intervails.
Bees received each diet, sugar syrup and water ad-libitum.
(we stopped the study after 60 days because all the control & competitors died)

726ug/ml

671ug/ml

457ug/ml

B MegaBee
o Pollen

256ug/ml @ Competitor
232ug/ml @ Control

Net A (595nm)

102ug/ml




LA COLMENA

una serie de generaciones superpuestas

LOS ADULTOS VIVEN MENQOS
* Los recolectores mueren temprano

* Esto obliga a las abejas a abandonar la
colmena antes de que estén listas (menos
efectivo, acorta la vida)

* Disminuye la proporcion entre nodrizas y
cria
* Esto crea una feromona de cria débil

* Cria subdesarrollada e
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* Cria sana “aliméntame!
* Crea un exceso de JR

* Empiezan a compartir
* Proteina en abejas envejecidas ++ ]

LOS ADULTOS VIVEN MAS

* Los recolectores viven mas tiempo (++ prod.)
* Las abejas de la colmena llegan a desarrollarse

adecuadamente

 Aumenta la proporcion entre nodrizas y cria
* Cria nadando en jalea real

” 3
! *

* Circulo completo



QUEEN QUALITY REPORT

Morphological megstires

Report date:l

April 27, 2016

: Thorax width Head width
D- W.ght (mg) () G
Avera 176.7 4.3 3.5
Maximu 216.8 4.62 3.74
Minimu 140 3.83 3.15
% GLOBAL 22.3% 13.8% 33.1%
Path . - Ken Lorenzen
P og S Viruses e ———
NA Nosema apis posema r \
ceranea ABPV BQCV CBPV DWV TAPV KBV SBV

% Positive (+)
%% Negative (-)

Not measured
Not measured

Not measured
Not measured

Not measured
Not measured

Not measured
Not measured

Not measured
Not measured

Not measured
Not measured

Not measured
Not measured

Not measured
Not measured

Not measured
Not measured

% Low NA NA Not measured Not measured Not measured Not measured Not measured Not measured Not measured
% Medium NA NA Not measured Not measured Not measured Not measured Not measured Not measured Not measured
%o High NA —— Not measured Not measured Not measured Not measured Not measured Not measured Not measured
eminationsglccess and mating numbe: OVE SSES v
BT Sperm count X N
C % Viability Z % filled
(x10%) N
74.8% 3.76 38.6%
88.9% 5.80 54.3%
37.5% 2.40 23.6%
29.7% 50.4% 50.3% /

C and r i

Large queens are an indication of strong and well-fed cell builders. These queens appear to have been raised
in below average cell builders. These queens were not screened for any parasites or pathogens, so no
conclusions or recommendations can be made concerning disease. The sperm stored in the spermathecae of
these queens is of high viability, meaning that a sufficiently high percentage of the sperm was still alive at the

time of processing. The total number of stored sperm is adequate.

J

These queens appear to be
below average reproductive
quality

QUEEN QUALITY REPORT

Report date:|  April 27, 2016 |

NC STATE UNIVERSITY

APICULTURE PROGRAM

Morphological pp€asures

A+ Weight (mg) Tho;::"\sldth HQ?:‘:I‘I)dth N
Avéfrage 216.6 4.7 3.7
Maximum 240.2 4.87 3.86
Minifgum 189.5 4.43 3.49

% GLOI 79.6% 73.8% 69.9% )

1s and distsses Viruses
Nosema apisW r \
ceranea ABPV BQCV CBPV bDwv IAPV KBV SBV.

% Positive (+)
%% Negative (-)

Not measured
Not measured

Not measured
Not measured

Not measured
Not measured

Not measured
Not measured

Not measured
Not measured

Not measured
Not measured

% Low NA NA Not measured Not measured Not measured Not measured
% Medium NA NA Not measured ~ Not measured  Not measured  Not measured
% High NA e Not measured Not measured Not measured Not measured

Not measured
Not measured
Not measured
Not measured
Not measured

Not measured
Not measured
Not measured
Not measured
Not measured

Not measured
Not measured
Not measured
Not measured
Not measured

1 mating numbe,

N
B+ 9% Viability s"“(::;;')““' % filled
Avfrage  85.8% 574 63.0%
Maxifnum  93.2% 11.00 131.6%
Minigm  77.2% 3.07 31.5%
% GLOB 53.6% 78.3% 80.9%
C 1its and r el 4

Large queens are an indication of strong and well-fed cell builders. These queens appear to have been raised
in very good cell builders. These queens were not screened for any parasites or pathogens, so no conclusions
or recommendations can be made concerning disease. The sperm stored in the spermathecae of these
queens is of high viability, meaning that a sufficiently high percentage of the sperm was still alive at the time
of processing. The total number of stored sperm is very high.

~N

\, J

These queens are of high
reproductive quality




Interacciones
nosema/proteina

Un ensayo de investigacidn para examinar la
interaccidn entre la proteina disponible y Nosema

* Prueba in vitro

* 100 obreras recién nacidas por jaula

* Indéculo = 250.000 esporas de Nosema ceranae en
25 ml de jarabe de azucar

* Duracién — 14 dias

* Observaciones: Mortalidad, Recuento de esporas en
supervivientes, Desarrollo de la glandula hipofaringea,
Niveles de proteinas corporales.

* Dieta aplicada antes, en el momento de la
inoculacion y después de la inoculacion.




Nosema / Interacciones proteicas

Interaccion de Nosema ceranae y MegaBee

Bee Mortality/Longevity .
w/ Nosema infection 15 day Trial 25000000
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% Dead Bees
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Spore Counts
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20
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10
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1 2 2000000

Nosema alone Nosema + MegaBee Patty 0
In vitrotrial. Nosema alone Nosema + MegaBee
All bees received the same level of Nosema inoculum, 100 bees/cage All bees received the same level of Nosema inoculum — 2,500 spores/bee, 100 bees/cage. One treatment set

received MegaBee one did not.
Study conducted 2008, Tucson Arizona in Collaboration with the USDA Bee Research Center
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Estimular la respuesta
inmune en las abejas

* Turcatto, A.P,, Lourenco, A.P. & De Jong,
D. Propolis consumption ramps up the
immune response in honey bees infected
with bacteria. Apidologie 49, 287—-296
(2018). https://doi.org/10.1007/s13592-
017-0553-z
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MEGABEE. SPRING BUILD-UP

POLLINATION



Consejos para programas
de alimentacion exitosos

* Sea proactivo, no reactivo

* No es necesaria la alimentacion constante, sepa
cuando necesita alimentar. La alimentacion es
una herramientall!l

* Considere un plan de alimentacion de 6 semanas,
2 ciclos de cria

* Coloca la nutricion lo mas cerca posible de las
nodrizas, ellas son las “cocineras”.

* La alimentacion seca es menos efectiva que los
metodos especificos dentro de la colmena.

* Recuerde: el alimento (o el polen) es solo el
ingredie nte. La nodrizas lo transforman en JR

* Busque indicadores que le muestren que esta
funcionando... no solo que la torta ha
desaparecido!!.
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