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A warmer planet
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http://www.cru.uea.ac.uk/
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A warmer planet
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Welcome to the Antropocene!
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https://www.co2.earth/

Bartoli, G., B. Hönisch, and R. E. Zeebe (2011), Atmospheric CO2 decline during the Pliocene 
intensification of Northern Hemisphere glaciations, Paleoceanography, 26,
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Intergovernmental Panel on Climate Change 
(IPCC)

n Approx.	9000	scientists	(91	authors	and	>6.000	
scientific	references)

n Intended	for	the	policy	makers

n Present	CO2 emissions	are	no	more	compatible

n +1,5	°C: damage	limitation

n 2030: reduce	CO2 emissions	de	CO2 of	45%

n 2050: bring	to	zero	the	net	CO2 emissions
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http://www.ipcc.ch/report/sr15/



Centro	di	Ricerca	Agricoltura	e	Ambiente

IPCC Special Report
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www.cmcc.it
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IPCC Special Report
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Factors of colony wellbeing
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Warming indices phenology changes
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COLONY DEVELOPMENT
Hazelnut (blossoming) 
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(blossoming)  

NEW COMBS
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Beekeepers notes on Robinia blossoming

Nanetti	- Climate	and	apiculture 10

13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 1 2 3 4 5 6 7 8 S 10 11 G 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 1 2 3 4 5 6 7 8 9 10 S 12 13 14 15 16 G 18 19 20 21 22 23 24 25 26 27 28 29 30

13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

13 14 15 16 17 18 19 20 21 22 23 24 25 26 S 28 29 G 1 2 3 4 5 6 G 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 1 2 3 4 S 6 7 8 9 10 G 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 G 20 21 G 23 24 25 26 27 28 29 30

13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 1 2 3 4 5 6 G 8 9 10 11 12 13 14 15 16 17 G 19 20 21 22 23 24 25 26 27 28 29 30

13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 1 2 3 4 5 6 7 8 G 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 1 2 3 4 5 6 G 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 1 2 3 4 5 6 7 8 9 G 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

2002

2004

APRILE MAGGIO
1997

1999

2000

2001

2005

2006

2007

2008

2015

2017

2014

2016

2009

2010

2011

2012

2013

2018



Centro	di	Ricerca	Agricoltura	e	Ambiente

Blossoming period
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Robinia	pseudoacacia

Hedera	helix

Robinia	pseudoacacia

Salix	caprea
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Iphen – Predictive models
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BBCH	stage
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Ivy: is it real resource?
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AUTUMN: forest with an unexpected nectar flow

The	case	of	30	nucs	starved	in	spite	of	their	huge	honey	stores

LATE AUTUMN: transhumance to a well exposed area

SPRING: bees found starved on combs well provided with honey
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Ivy is not for honey bees

Nanetti	- Climate	and	apiculture 14

Crystallized	nectar

Foto:	http://urbanpollinators.blogspot.com/2013/10/ivy-hedera-spp-important-food-source.html Foto:	http://urbanpollinators.blogspot.com/2013/10/ivy-hedera-spp-important-food-source.html
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Combs with unusable ivy combs
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Ivy honey Crystallizes if:

Water 17.3%
Glucose 45.7%
Fructose 36.6%
Fructose/Glucose 0.8 <1.2

Glucose/water 2.6 >2

Foto:	http://urbanpollinators.blogspot.com/2013/10/ivy-hedera-spp-important-food-source.html
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Factors of colony wellbeing
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Varroa control strategy
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A new relationship between varroa and bees
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How to cope with the problem?

Nanetti	- Climate	and	apiculture 19

Science 24	Mar	2017:
Vol.	355,	Issue	6331,	pp.	1269-
1271.	
DOI:	10.1126/science.aah3443

Mitigation Adaptation

Reduce	the	vulnerability	of	the	systems	affected	by	the	
climate	change	with	technical,	investigation	and	
information	etc.	measures.

In	our	case:	new	varroa	control	strategy	to	solve	the	
problem	of	winter	brood:
1) WINTER	QUEEN	CAGING
2) SHIFT	TREATMENTS	TO	OTHER	SEASONS

Partially	financed	by:
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1) Winter queen caging

Nanetti	- Climate	and	apiculture
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Experimental design

n 4	groups	(N=15)
l A:	short	caging (23	dd)
l B:	middle	caging (76	dd)
l C:	long	caging (93	dd)
l N:	uncaged	queen (control)

n Colony	measurement	PRE	and	POST-winter

n Queen	status	PRE	and	POST-winter

n Varroa	counts

Nanetti	- Climate	and	apiculture
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Caging groups A, B and C

22

23/11/2016:
Colonies	were	naturally	broodless.
Queens	were	caged	in	the	centre	of	the	
cluster.

Colour	pins	corresponding	to	the	cages.	Cages	were	
repeatedly	moved	on	the	need	to	keep	them	within	
the	cluster.

Nanetti	- Climate	and	apiculture
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Treatment with Api-Bioxal

23

16/12/2016:
Queen	set	free	in	group	A.	Trickling	
administration	of	ApiBioxal to	all	
colonies.

Nanetti	- Climate	and	apiculture
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Solution preparation

24

Dissolve 35 g in 500 ml sugar 
water 1:1

n[AO]: 4,2%
n[Sucrose]: 60%

Nanetti	- Climate	and	apiculture
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Administration by trickling

nDose: 5	ml/comb	with	bees

Nanetti	- Climate	and	apiculture
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Environmental situation

26
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Effect on queen survival

27

Three	queens	dead	for	external	reasons:
- 2	lost	during	checks	(19N,	33N)
- 1	cataleptic	(18C)

Group
Caging duration	

(dd)
Alive Dead* Total

N 0 13 100,0% 0 0,0% 13
A 23 14 93,3% 1 6,7% 15
B 79 14 93,3% 1 6,7% 15
C 93 12 85,7% 2 14,3% 14

Total - 53 93,0% 4 7,0% 57

*Mortality	not	significantly	different
(Test	Chi2	(3,	N=57)	=	2,12;	p	=	0,549)

Nanetti	- Climate	and	apiculture
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Post-winter colony strength

28

Not	significantly	different
(Test	Kruskal-Wallis:	H(3,	N=	53)=	5,398	p	=	0,145)

Adult	population	at	final	control

N
.	o

f	b
ee
s

GROUPS
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Post-winter brood

29

Brood	surface	at	final	control

N
.	o

f	b
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	ce
lls

GROUPS

Not	significantly	different
(Test	Kruskal-Wallis:	H(3,	N=	53)=	0,809	p	=	0,847)

Nanetti	- Climate	and	apiculture
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2) Shift of treatment period

30Nanetti	- Climate	and	apiculture



Centro	di	Ricerca	Agricoltura	e	Ambiente

Experimental design

n 2	grups	(N=15)
l T:	Traditional strategy	(treatments	in	winter	and	summer)
l A:	Alternative strategy	(treatments	in	spring	and	autumn)

n Treatments	with:
l Caging	 of	the	queen
l Api-Bioxal (trickling,	5	ml/comb	with	bees)

n Checks
l Varroa	(weekly)
l Swarming	(weekly	in	the	critical	period)
l Colony	strength	(every	third	week)
l Honey	(when	harvested)

31Nanetti	- Climate	and	apiculture
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Colony development

32
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Swarming tendency

33
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Honey production

34
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Honey	production	during	the	year	2017
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Varroa mortality 
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Conceptual model climate effects on colony 
wellbeing
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https://climate.nasa.gov/climate_resources/139/graphic-global-warming-from-1880-to-2017/


