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Introduction

Pollination is an ecosystem service essential for the
reproduction and maintenance of plant species
diversity, as well as providing food for humans and
animals (Millennium Ecosystem Assessment, 2005;

Smith et al. 2015).
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Introduction

Pollination is an ecosystem service essential for the
reproduction and maintenance of plant species
diversity, as well as providing food for humans and
animals (Millennium Ecosystem Assessment, 2005;
Smith et al. 2015).

Unknown effects

No effects

>90% reduction in —
crop production

40 to 90%
reduction

Most of the over 308,000 known plant species
require pollination to set seeds and fruits (Ollerton
et al. 2011).

Among the 115 most cultivated plant species, 85% e
benefit from pollination (Klein et al., 2007; IPBES,
2016). \
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Introduction

Pollination is an ecosystem service essential for the
reproduction and maintenance of plant species
diversity, as well as providing food for humans and
animals (Millennium Ecosystem Assessment, 2005;
Smith et al. 2015).

Most of the over 308,000 known plant species
require pollination to set seeds and fruits (Ollerton
et al. 2011).

Among the 115 most cultivated plant species, 85%
benefit from pollination (Klein et al., 2007; IPBES,
2016).

According to Lautenbach et al (2012), the pollination
services have a global value of 350 billion dollars per
year.

In Brazil, this value reaches US S 12 billion for the 85
crops that depend on pollinators (Giannini et al.,
2015).
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Bees in the world and Brazil
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In Brazil, 1,869 bee species are reported out of an
estimated total between 2,000 - 3,000 species
(Moure et al. 2013).
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Bees in the world and Brazil

There are over 20,000 bee species described in the
world and an estimated total of 25,000 — 30,000
(IPBES, 2016).

In Brazil, 1,869 bee species are reported out of an
estimated total between 2,000 — 3,000 species
(Moure et al. 2013).

These bee species are distributed over and area of
8,514,876 km? in six major biomes (IBGE, 2017).
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Bees in the world and Brazil

There are over 20,000 bee species described in the
world and an estimated total of 25,000 — 30,000
(IPBES, 2016).

In Brazil, 1,869 bee species are reported out of an
estimated total between 2,000 — 3,000 species
(Moure et al. 2013).

These bee species are distributed over and area of
8,514,876 km? in six major biomes (IBGE, 2017).

Many areas are still poorly studied and new bee
species are described every year (Melo, 2016).

Xylocopa (Nanoxylocopa) bella Melo 2016
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Bees in the world and Brazil

There are over 20,000 bee species described in the
world and an estimated total of 25,000 — 30,000
(IPBES, 2016).

In Brazil, 1,869 bee species are reported out of an
estimated total between 2,000 — 3,000 species
(Moure et al. 2013).

These bee species are distributed over and area of
8,514,876 km? in six major biomes (IBGE, 2017).

Many areas are still poorly studied and new bee
species are described every year (Melo, 2016).

According to Kerr et al. (1996), Brazilian native bees
are responsible for pollinating up to 90% of plant
species depending on biotic pollinators.
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Native bees pollinators of annatto (Bixa orellana)
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Bees and crop pollination in Brazil

The use of bees for crop pollination in Brazil is still
incipient and restricted to the exotic Africanized Apis

mellifera and highly pollination-dependent crops
(Freitas et al, 2009).
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The use of bees for crop pollination in Brazil is still
incipient and restricted to the exotic Africanized Apis
mellifera and highly pollination-dependent crops
(Freitas et al, 2009).

Only melon and watermelon growers in NE Brazil
and apple and pear growers in the Southern states
use honey bee colonies to pollinate their crops
(Freitas and Nunes-Silva, 2012).
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Bees and crop pollination in Brazil

The use of bees for crop pollination in Brazil is still
incipient and restricted to the exotic Africanized Apis
mellifera and highly pollination-dependent crops
(Freitas et al, 2009).

Only melon and watermelon growers in NE Brazil
and apple and pear growers in the Southern states
use honey bee colonies to pollinate their crops
(Freitas and Nunes-Silva, 2012).

Rental colony prices range from RS 32 (US 8.5) in
melon to RS 70 (US 20) in apple, per season.
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Bees and crop pollination in Brazil

The use of bees for crop pollination in Brazil is still
incipient and restricted to the exotic Africanized Apis
mellifera and highly pollination-dependent crops
(Freitas et al, 2009).

Only melon and watermelon growers in NE Brazil
and apple and pear growers in the Southern states T men T

use honey bee colonies to pollinate their crops - i g L5
(Freitas and Nunes-Silva, 2013). oy el e

Rental colony prices range from RS 30 (US 8.5) in
melon to RS 70 (US 20) in apple, per season.

The annual value involving colony rental for
pollination is estimated in RS 7,255,000 (US 2 mi).

There is a shortage of 45,000 honey bee colonies

only for pollination of melon and apples, totaling an
extra potential value of RS 2,900,000 (US 828,000).
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Constrains for expansion of crop pollinationin Brazil

Growers are not enlighten on the role of pollinators
in increasing crop production. They do not
understand pollination as a production input, such as
selected seeds, irrigation, fertilization and pesticides,
therefore do not adapt their production system to
allow for bee pollination.
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In general, beekeepers do not know how to prepare
and manage bees for crop pollination and manage
them for honey production instead.
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growers and not made public.
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Constrains for expansion of crop pollinationin Brazil

Growers are not enlighten on the role of pollinators
in increasing crop production. They do not
understand pollination as a production input, such as
selected seeds, irrigation, fertilization and pesticides,
therefore do not adapt their production system to
allow for bee pollination.

In general, beekeepers do not know how to prepare
and manage bees for crop pollination and manage
them for honey production instead.

Most growers believe they cannot use bees for
pollination because use pesticides in their crops and
beekeepers fear their colonies will be killed by the
pesticides.

Yield increment due to well-succeeded pollination
usually is treated as a commercial advantage by

growers and not made public.

Crop pollination restricted to the honey bees.
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Potential for expansion of crop pollination in Brazil

Use of honey bees to pollinate crops which are not
highly-dependant on bee pollination but benefit from it,
such as coffee, sunflower, soybean and orange.
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Potential for expansion of crop pollination in Brazil

Table 1 Seed yield (kg/ha) of soybean (Glycine max (L.) Merril) cv.
BRS Carnauba under three pollination treatments in NE Brazil
(s.e.m = standard error of mean)

Treatment Replicates  Seed yield + % Increment
s.e.m. (kg/ha)

Caged Open

Area with 5 3.3332 + 142.7a 18.09 11.04
honeybee
colonies
Open area 5 3.001.6 + 97.1b 6.34 -
Caged area 5 2.8224 4+ 52.6¢ — —5.97

Means followed by different lower case letters differ at p < 0.05

Milfont et al. 2013
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Table 2 Total pod production and number of pods with 1, 2 or 3 seeds in a soybean (Glycine max (L.) Merril) cv. BRS Carnauba plantation,
under three pollination treatments in NE Brazil (s.e.m = standard error of mean)

Treatments # Of Total pods Pods with 1 seed Pods with 2 seeds Pods with 3 seeds Yo

plants _ — —————————— — Total
X + s.e.m. X &+ s.em. (%) X £ s.e.m. (%) X £ s.eem. (%)

Honeybee + wild 5 596 £27la 592 +£051aC 993 3954 4+ 1.95aA 66.34 14.14 £+ 1.10aB  23.72 100.00
pollinators

Wild pollinators 57.16 £ 1.87ab 454 £ 0.47abC  7.94 40.94 £ 1.54aA 71.62 11.68 £ 0.85bB 2043 100.00
Pollinator restricted 49.64 £ 2.64b 386 £ 040bC 778 36.52 £ 2.29aA 7357 9.26 £ 0.51bB  18.65 100.00

Means followed by different lower case letters in columns and upper case letters in rows differ at p < 0.05 Milfont et al. 2013
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Table 2 Total pod production and number of pods with 1, 2 or 3 seeds in a soybean (Glycine max (L.) Merril) cv. BRS Carnauba plantation,
under three pollination treatments in NE Brazil (s.e.m = standard error of mean)

Treatments # Of Total pods Pods with 1 seed Pods with 2 seeds Pods with 3 seeds Yo

plants _ — —————————— — Total
X + s.e.m. X &+ s.em. (%) X £ s.e.m. (%) X £ s.eem. (%)

Honeybee + wild 5 596 £ 271la 592 4+ 0.51aC 9.54 + 1.95aA 66.34 14.14 + 1.10aB 23.72  100.00
pollinators

Wild pollinators 57.16 £ 1.87ab 454 £ 0.47abC  7.94 40.94 £ 1.54aA 71.62 11.68 £ 0.85bB 2043 100.00
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Means followed by different lower case letters in columns and upper case letters in rows differ at p < 0.05 Milfont et al. 2013
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Table 2 Total pod production and number of pods with 1, 2 or 3 seeds in a soybean (Glycine max (L.) Merril) cv. BRS Carnauba plantation,
under three pollination treatments in NE Brazil (s.e.m = standard error of mean)

Treatments # Of Total pods Pods with 1 seed Pods with 2 seeds Pods with 3 seeds Yo

plants _ — —————————— — Total
X + s.e.m. X &+ s.em. (%) X £ s.e.m. (%) X £ s.eem. (%)

Honeybee + wild 5 59.6 £271la 592 4+ 0.51aC 9.54 + 1.95aA 6634 14.14 £ l.10aB100.00

pollinators
Wild pollinators 57.16 + 1.87ab 454 4+ 0.47abC 794 4094 + 1.54aA 71.62 11.68 + 0.85bB 2043 100.00

Pollinator restricted 49.64 £ 2.64b 386 £ 040bC 778 36.52 £ 2.29aA 7357 9.26 £ 0.51bB  18.65 100.00

Means followed by different lower case letters in columns and upper case letters in rows differ at p < 0.05 Milfont et al. 2013
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Wild bees: +6.3%, +179,2 kg seeds/ha, + USS 59.7/ha, + USS 6.126 billionsglobally

Wild bees + Apis mellifera: +18.1%, +510.8 kg seeds/ha, + USS 170.3/ha, +USS 17.461 billions
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Wild bees + Apis mellifera: +18.1%, +510.8 kg seeds/ha, + USS 170.3/ha, +USS 17.461 billions

To reach the values estimated by Milfont et al. 2013 with the present productivity of
2,800 kg seeds/ha it would be necessary to expand the cropping area in over 18.7 million ha.
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Wild bees: +6.3%, +179,2 kg seeds/ha, + USS 59.7/ha, + USS 6.126 billionsglobally

Wild bees + Apis mellifera: +18.1%, +510.8 kg seeds/ha, + USS 170.3/ha, +USS 17.461 billions

To reach the values estimated by Milfont et al. 2013 with the present productivity of
2,800 kg seeds/ha it would be necessary to expand the cropping area in over 18.7 million ha.

Soybean area cultivated in 2010 = 102.5 million ha (Milfont et al. 2013)
Present cultivated area = 120.9 million ha (USDA 2017)
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Potential for expansion of crop pollination in Brazil

US.

CHINA
142

28 RPAN
N A *\ 0.26

m Lu A
PRODUCT I ON

s

FARAGAY S

_ Az,

:.~\
']

ay

y £10].

.]
M
'

L\,:"

VAN TRUMP

Report

Soybean world production- 316,76 Million Tons




k) FEDERAL po CEARA

% UNIVERSIDADE G JEEN

Potential for expansion of crop pollination in Brazil
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Soybean world production - 316,76 Million Tons/ cultivated area - 120.9 million ha
= 2,620 kg/ha < 2,800 kg/ha in 2010.
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Potential for expansion of crop pollination in Brazil

Use of honey bees to pollinate crops which are not
highly-dependant on bee pollination but benefit from it,
such as coffee, sunflower, soybean and orange.
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Potential for expansion of crop pollination in Brazil

Use of honey bees to pollinate crops which are not
highly-dependant on bee pollination but benefit from it,
such as coffee, sunflower, soybean and orange.

But the number of colonies for pollination will have to
grow dramatically; Brazil grows near 42 million hectares

of soybean.
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Potential for expansion of crop pollination in Brazil

Use of honey bees to pollinate crops which are not
highly-dependant on bee pollination but benefit from it,
such as coffee, soybean and orange.

Developing techniques to rear and manage native bee
species for pollination of crops which are not pollinated
or well pollinated by the honey bee or where its
presence is not safe for people or for the bees.
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Potential for expansion of crop pollination in Brazil

Use of honey bees to pollinate crops which are not
highly-dependant on bee pollination but benefit from it,
such as coffee, soybean and orange.

Developing techniques to rear and manage native bee
species for pollination of crops which are not pollinated
or well pollinated by the honey bee or where its
presence is not safe for people or forthe bees.

Stingless bees are proving excellent for use in
greenhouses and intensive-labor areas. Need to learn
how to produce colonies in large scale.
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Use of honey bees to pollinate crops which are not
highly-dependant on bee pollination but benefit from it,
such as coffee, soybean and orange.

Developing techniques to rear and manage native bee
species for pollination of crops which are not pollinated
or well pollinated by the honey bee or where its
presence is not safe for people or for the bees.

Stingless bees are proving excellent for use in
greenhouses and intensive-labor areas. Need to learn
how to produce coloniesin large scale.

Carpenter bees (Xylocopa spp.) are been reared for
pollination of large-flower crops such as annatto,
passion fruit and Brazil nut and buzz-pollination ones
such as tomato.
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Potential for expansion of crop pollination in Brazil

Use of honey bees to pollinate crops which are not
highly-dependant on bee pollination but benefit from it,
such as coffee, soybean and orange.

Developing techniques to rear and manage native bee
species for pollination of crops which are not pollinated
or well pollinated by the honey bee or where its
presence is not safe for people or forthe bees.

Stingless bees are proving excellent for use in
greenhouses and intensive-labor areas. Need to learn
how to produce coloniesin large scale.

Carpenter bees (Xylocopa spp.) are been reared for
pollination of large-flower crops such as annatto,
passion fruit and Brazil nut and buzz-pollination ones
such as tomato.

Qil-collecting bees are excellent to pollinate oil-flower
crops as well other crops. Dependant on oil plants.
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Potential for expansion of crop pollination in Brazil

Use of honey bees to pollinate crops which are not
highly-dependant on bee pollination but benefit from it,
such as coffee, soybean and orange.

Developing techniques to rear and manage native bee
species for pollination of crops which are not pollinated
or well pollinated by the honey bee or where its
presence is not safe for people or for the bees.

Stingless bees are proving excellent for use in
greenhouses and intensive-labor areas. Need to learn
how to produce coloniesin large scale.

Carpenter bees (Xylocopa spp.) are been reared for
pollination of large-flower crops such as annatto,
passion fruit and Brazil nut and buzz-pollination ones
such as tomato.

Oil-collecting bees are excellent to pollinate oil-flower
crops as well other crops. Dependant on oil plants.

Brazilian Bombus species are promising, but still too
aggressive.
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Bioeconomy products in Brazil

Honey
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Bioeconomy products in Brazil

Honey productionin Brazil

Metric Tons

41.575

37.836 3902938016 38.472 37 415 39588

36.263 ik
3533633791 34.789 33,575 32304

30.022

21.865 22.219 24028

18.122 272 19,061 13305 19751 e
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Source: ABEMEL
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Bioeconomy products in Brazil

Honey productionin Brazil

Value/kg (RS)

11,88

9,49

r11 7,44 8,22

413 387 387 1 539 535 502 518 525 527 3587 6,13 596
3,03 3,15 339 359 ™ , !

1995 199 1937 1998 1993 2000 2001 2002 2003 2004 2005 2006 2007 2008 2000 2010 2011 2012 2013 2014 2015 2016

FOMTE: IBGE, 2017
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Bioeconomy products in Brazil

Honey productionin Brazil

Exports in relation to honey production

® | Production ® % Exported

oott e AR

1905 1996 1998 1909 2003 2008 2011 2012 2013 2014 2015 2016

Source: ABEMEL
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Bioeconomy products in Brazil

Honey productionin Brazil

Value of the honey market in Brazil
(million RS) 45

3588
316

263

y 30 W6 87

g U0 16y 9 1806 1992 ¢
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Bioeconomy products in Brazil

Honey productionin Brazil

Annual honey production per region

2011

NORTE

NORDESTE

SUDESTE

SUL

CENTRO OESTE

(Tons)

2012 w2013 w2014 w2015 w2016

922
945
B 925

933
B 1051

B o483

13.116

16.532

16.154
I 16.650
. 17.738

—
R U 0N 14,119

1.587 Source: IBGE, 2017
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Bioeconomy products in Brazil

Honey productionin Brazil

G /EEN

Social impact of beekeeping in Brazil

Hives per beekeeper

Beekeepers (%)

Honey produced (%)

Up to 50 49.5 17,0
51 -100 253 90% 20,7 60%
101 - 200 15,6 22.5
201 - 400 6,5 17,6
401 - 700 2.2 10% 122 40%

More than 701

0,9

9.8

Source: ABEMEL
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Bioeconomy products in Brazil

Honey productionin Brazil

Evolution of price for exported honey in Brazil

18,00 :
16,00 Marco: RS 12,09

14,00 =—Cambio
12,00

1000 - =—Prego
a,00 ke /RS
5,00 N Margo: USD 3,68

w—Preco
o W kg/USD
' Margo: USD 3,28

& R R L T T T T T T S S, S, S
Iﬁ" b3 ) bl | b k) \ = o e b bt " o b Y s e o i s e
& - \f@ S A T L A

Source BANCO CENTRAL

Price 17 May 2018

USD 2.80/kg (organic)

RS/US 3.70

RS 10.36/kg (organic)




UNIVERSIDADE G EEN
¢ ) FEDERAL po CEARA i {}

Bioeconomy products in Brazil

Honey S

HONEY IS A $553.8 MILLION CATEGORY AT RETAIL

Dollar growth is steady with slight deceleration trend, Unit growth also experiencing
deceleration. Trend bucked in 2015

DOLLARS (in Millions)

79.0%
9 ™6.7%

A15.5% ™13.3%

Cal ¥r 2012 Cal ¥r 2013 Cal ¥r 2014 Cal ¥r 2015

Source: NILSEN RESEARCH
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Bioeconomy products in Brazil

Honey
3227

Cal 2012 Cal 2013 Cal 2014 Cal 2015

——HONEY
=l ORGANIC

Source: NILSEN RESEARCH
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Bioeconomy products in Brazil

Honey

Cal 2012 Cal 2015

m Mon Organic _
B Non Organic
H Organic .
B B Organic

95.28% 92.85%

IN 2022 IT CAN BE 50% OF HONEY MARKET

Source: NILSEN RESEARCH
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Bioeconomy products in Brazil

Honey production in USA (Mi tons)
World trend in honey 140 7
20 120
Honey productionis decreasingin USA and Argentina. 100 100
80
80 70
60
40
20
0 ‘
1947 2002 2012 estimativa
PRODUCCION DE MIEL EN ARGENTINA
120.000
100.000 \
E20.000
b
g 60.000

40.000

20.000

7 82 8 3288585882833 ¢49
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Bioeconomy products in Brazil

World trend in honey

Honey productionis decreasingin USA and Argentina.

mexico
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Honey production shows steady increase in China, but

growth must be enough only to match consumption of
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Bioeconomy products in Brazil

World trend in honey

Honey productionis decreasingin USA and Argentina.
Honey productionis stable un Mexico.

Honey production shows steady increase in China, but
growth must be enough only to match consumption of
the internal market which also growing fast.

Beekeeping abroad has good/high productivity

Brazilian beekeeping shows low productivity

It is expected a deficit of 100,000 tons in the world
market in the next 5-10 years.
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Potential for expansion of honey market in Brazil

Increase exports
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Potential for expansion of honey market in Brazil

Increase exports

Increase honey consumption in Brazil
Present consumption: 0.1 kg/capita
1 spoonofhoney=19g

19g x 365 =6.935g (~ 7 kg)

1/7 population x 7kg = 1kg/capita

Brazilian population =200 million people

200 millions =200,000 tons !!!

Brazilian honey production = 40,000 tons
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Potential for expansion of honey market in Brazil

Increase exports

Increase honey consumption in Brazil
Present consumption: 0.1 kg/capita

Improve management techniques

Increase hive productivity: 18 kg/hive/year
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Brazil is third in the world propolis production: 150
tons/year.

Sebrae, 2017
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Propolis

Brazil is third in the world propolis production: 150
tons/year

Brazilian production comprises conventional (50 tons),
green (100 tons)and red (1 ton) propolis.

Sebrae, 2017
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Propolis

MORIKAWA KENKODO
Brazil is third in the world propolis production: 150

tons/year J0HKUR
XU~

PROPOLIS SPRAY

Brazilian production comprises conventional (50 tons),
green (100 tons)and red (1 ton) propolis.

70% of Brazilian propolis and 90% of green propolis
production comes from Minas Gerais state.

Main market for Brazilian propolis is abroad, and Japan
imports 2/3 of the Brazilian exports.

AT IR




i FEDERAL po CEARA

ﬂ%m UNIVERSIDADE G EEN

Propolis

Brazil is third in the world propolis production: 150
tons/year

Brazilian production comprises conventional (50 tons),
green (100 tons)and red (1 ton) propolis.

70% of Brazilian propolis and 90% of green propolis
production comes from Minas Gerais state.
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Main market for Brazilian propolis is abroad, and Japan | 38 PROPOLIS

imports 2/3 of the Brazilian exports. ML

Exports have been growing 18.8% per year since 2015.
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Propolis
Brazil is third in the world propolis production: 150
tons/year

Brazilian production comprises conventional (50 tons),
green (100 tons)and red (1 ton) propolis.

70% of Brazilian propolis and 90% of green propolis
production comes from Minas Gerais state.

Main market for Brazilian propolis is abroad, and Japan
imports 2/3 of the Brazilian exports.

Exports have been growing 18.8% per year since 2015

Present price is R$220/kg (US62.8/kg) for green propolis
and R$500/kg ( US142.8/kg) for red propolis.




%‘ UNIVERSIDADE G 'EEN

&¢’) FEDERAL po CEARA

Propolis
Brazil is third in the world propolis production: 150
tons/year

Brazilian production comprises conventional (50 tons),
green (100 tons)and red (1 ton) propolis.

70% of Brazilian propolis and 90% of green propolis
production comes from Minas Gerais state.

Main market for Brazilian propolis is abroad, and Japan
imports 2/3 of the Brazilian exports.

Exports have been growing 18.8% per year since 2015

Present price is R$220/kg (US62.8/kg) for green propolis
and R$500/kg ( US142.8/kg) for red propolis.




FEDERAL po CEARA

% UNIVERSIDADE G EEN

Y
<7

|- o

Propolis
Brazil is third in the world propolis production: 150
tons/year

Brazilian production comprises conventional (50 tons),
green (100 tons)and red (1 ton) propolis.

70% of Brazilian propolis and 90% of green propolis
production comes from Minas Gerais state.

Main market for Brazilian propolis is abroad, and Japan
imports 2/3 of the Brazilian exports.

Exports have been growing 18.8% per year since 2015

Present price is R$220/kg (US62.8/kg) for green propolis
and R$500/kg ( US142.8/kg) for red propolis.
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Trends for propolis in Brazil

Number of beekeepers producing propolisis growing.

Brazilian propolis comes from wild plants, therefore
limiting productionto areas where they occur.

There have been attempts to cultivate these plants, but
their requirements has limited success to the areas

where hey already are naturally present.

Investigate propolis from other areas of the country.
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Pollen

Production of bee pollenislow in Brazil< 17 tons

The state of Santa Catarina due to European immigrants
has lead pollen productionin Brazil.

Recently, NE states like Bahia and Sergipe have invested
in pollen production.

Production in NE began in areas where honey
production was low, but pollenis abundant.

Other states still have isolated beekeepers with low
pollen production.
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Constrains for pollen production in Brazil

Population do not eat pollen.

People are not aware of nutritional value of pollen.

Pollen is expensive: R$25/160g (US 7).

Small internal market.

Low productionto gain international market.
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Other bee products

Bee wax production is restricted to the beekeeping
industry consumption (embossed wax for hives,
handcrafts, candles, etc.)

Most wax comes from extensive collection in feral
colonies.

There is a shortage even to the beekeeping industry
because beekeepers concentrate in honey production.

Average price: raw bee wax - RS 40 (US11.4) and
embossed bee wax - RS 55 (U$15.7).

Perspective: feeding cane sugar syrup for wax
production.

Apitoxin and Royal jelly: There have been attempts to
explore these products in recent years, unsuccessfully.
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