%”"“"P Effects oFClimate! Chang s ==
p fl/razman%g,rlculture Vitigatior an
Adaptatlon

* CepagrlI/Um 1070
L Hllton Silveira Pintg (IB-CAPq)
o Gy urandlr Zullo Jr (CNPg)™

9y b 7 ( ‘ iy *nt
1 Fabt Mse?r’i‘m .
~._ Giampaofo . Pelle};?i £

\ " WORKSHOP Wil
CLlMATE\‘CH\A’kaEA "ﬂ- |OD|VERS|TY PﬁR FOOD AND AGRIC
" Foad and ¥ -- Organlzat’ron of.the United Nz tions
=¥e) ary/2007 Rome, It




T ¥ENEZUELA JGUIANA '
o Yt GUIANA

4/ [ FRANCESA
COLOMBIA SURINAME

, — .._
n° SR Equadar
Z3a Luis BIO
u (n} -
ARANHED  Ferglea GRANDE
CEARA NOBTE
Terezing o Platal

PARAIEA o Joio
FPeszoa

PlaL PERMNARMEUCO © Ricife

ALAGOAS Maceia
2 Aracaju

T EAHIA =ERGIPE
MATO GROEZE0 u)
Ealyadar
\ o Cyisks  Brasilia-0OF
. cohs O
BOLI¥IA

. -I:I
Goiania  pnAT GERAIS
PATO GROSS0

e J‘,.-"'_"'i,‘ 00 £LL Biclo Horizonte ESPIRITO 3.*'.|".|T|:|
o
Campc o “itaria T
rands '
! PARAGUAI A0 PAULO o FI0DE JANEIRO
—_— —_— —1— — i — — 0 I Rio de —_.—_—I——ﬁ -
My 230 ) Janeiro) 1 ropice de Capricarnio
=Faula

CHILE |

n
CREEAAA ) ST

o}
=
-

ATk Al
ARGENTINA ore Alegre ! !
CHEANT A T ST
35 }r

L E5"

fase  fai fase fans




CLIMATIC RISK ZONING
AGRICULTURE




Agribusiness. GDP in 2007: US$ 333 billions (33% GDP)

Agribusiness Exportations: US$ 35 billions

Grain production in 2007 :133,4 millions tons

Federal Farm Credit Policy
US$ 8 billion (US$ 2.5 billion for small farmers)

Small farmers agriiculture insurance - 2006/07
602.000 families — 1,1 billion EUR




CLIMATIC RISC ZONING

1. 1991-1995 — PROAGRO (Brazilian Program for Agriculture).
1. Governamental Lost of US$150.000.000,00/year

2. 1996 — INTRODUCTION OF THE CLIMATIC RISK ZONING;
. RESPONSABILITY: EMBRAPA AND CEPAGRI/UNICAMP;
. WHAT, WHERE AND WHEM TO PLANT - 80% PROBABILITY OF SUCCESS;
. PUBLIC POLICY. EXECUTION — PUBLIC ENTERPRISE;
. ANNUAL REVIEW. 31 CULTURES IN 2009;

RESPONSIBILITY FOR US$8 BILLION/YEAR. AGRICULTURAL OPERATION.

3. GLOBAL WARMING AND AGRICULTURE SCENARIOS.
1. FUNDS: GOF/BRITISH EMBASSY;




AGROMETEOROLOGICAL RISK
ZONATION — PUBLIC POLICY

US$8 billion agriculture credit
(what, where and when to plant)

1. Probability of Climatic Local Conditions - Intervals of 5, 7 ou 10 days.
« Low and Hight Temperatures
« Water Excess
«  WRSI - ETr/ETmax (Water Requirement Satisfaction Index)
. Dry Spell

2. Climatic suitability for crops (Temperature and Water)

3. Phenological phases and susceptibility to meteorological extremes:
Sowing
Germination
Flowering
Fructification
Ripening
Harvesting

4. Heat Unit (degree days) for simulation of the phenological cicle




Actuall Zoning Crops

+ Rice

+ Beans
+ Corn

+ Wheat

» Sorghun

- Coffee arabica
- Coffee robusta

+ Apple

- Vigna beans
+ Banana

»+ Cashew nuts
* Barley

* Maninhot
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Sugar Cane: low risk production - Mato Grosso State

Low Risk
Bl Intermediate




Biomass Potential production

Cana de Acucar

. 93 T/ha

86 T/ha




Ethanol potential production

Mato Grosso

Alcool

. 7461 L/ha

6948 L/ha




Agritempo

ARCEBURGD

Periodos Favoraveis (Verde) e Desfavoraveis (Vermelho) de Plantio por
Decendio

Cultura
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GLOBAL WARMING
SCENARIOS
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Zoneamento do Café Robusta - Sdo Paulo - Zoneamento do Café Robusta - Sdo Paulo
Situagdo Atuadl
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Zoneamenis Agroclmiitica da Cana-de-Aglcar
para o Estado de Golls
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Zoneamento Agrechmatico da Cana-de-acicar
para o Estado de So Paulo
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Actual
Production

Million Ton

Production
Million Ton
T+1C

Production
Million Ton
T+3C

Production
Million Ton
T+5.8C

11,0

10,56
(-4.0%

9,02
(-18,0%)

6,49
(-41,0%)

3,0

2,91
&

2,67
(-11.0%

2,31
(-23.0%)

49,50
(-10,0%)

33,95
(-39.0%

19,80
(-64,0%

42,14
(2,0%)

39,99
(-7.0%)

28,38
(-14,0%)

106,65
(-6,0%)

86,25
(-24.0%

57,14
(-50.0%

temperature ( IPCC).

Actual and future grain production in Brazil according to the raise in the global







Actual pasture area in Brazil = 220 million hectars.

About 100 million hectars correspod to degradeted
pasture and 70 million ha for expanding crop
production.

Ethanol: actual sugar cane production area = 3,2
million ha or 20 billion of litters of alcohol.

Potential area for alcohol production = 24 million of
hectars or = 150 billion of litters of alcohol.




HEAT WAVES
Animal production

» Time interval with temperature above
32°C (2 days)

Cortesia: Irenilza de A. Naas.




PASTURE SCENARIOS FOR CENTER-WEST
BRAZIL

If maintained the historical average rainfall index
during the dry season (45.5 mm) and supposing a

gradual increase in temperature of 5 °C (21.7°C to
26.7°C) the potential impact on pasture reduction
tends to be 72%.
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SAO PAULO STATE - BRAZIL
SEPT/2004
MEAN TEMP. 4C > NORMAL

Decrease >50% of milk production
Increase ofi animal aborption
Eg without shell

Increase of domestic fowl mortality
Increase of new born animals mortality

Economic losses > $50 million in one week




Mitigation and Adaptation




ENVIRONNMENTAL SERVICES

Healthy development of the ecosystems




Pasture

! “.: :l-_u -h"_" 9

5 ST

*‘ * 4 -ﬂj - g ‘WM“ o
v —-ﬂﬁd‘l b a'
o W.ﬁé’i e

I' -*, .l ”:er
5 - Py l:'|?"' X 5 '.
. | 7% oL -
'**T %) "‘Fl_ *1' -J §

IS l\‘l’ I:\ *"L‘.'
"ﬂl

Brazilian “Savana” — Estimated area of 40 million hectars

of degradeted pastures. 0,5 animal/ha/year




SISTEMA AGROSSILVIPASTORIL L seaundonno

Eucalipto + Soja
Otima opgao para parte da fazenda
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Pastagem
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Depth (cm)

Londrina

After 22 years
Carbon (Mg ha™)
10 15 20 25 N :

-

s
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Wheat/Soybean

TOTAL  Difference

61.7

500 kg/halyear
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Estoque de Carbono em Sistemas Agroflorestais com Café - Rondbnia

Floresta

180 -
@ carbono na fitomassa
B Carbano no solo

Figural. SAF= café x seringueira (Hevea brasiliensis)  SAF:=cefé x bandarra (Schigolobinm antagonicuim)

TP R S I e R
anos i e et (L S e L

2 e e 8 L SRS TR~ e

Sistema de uso da terra

e e S

" Floreata Priméria oo 148,0 : - 148,0 1
Capoeira Natuoral 5 11,2 22 b 5 11,0 0,07
SAF1-Café x Seringueira 12 97,2 81a 15 121,5 0,82
SAF2- Café x Bandarra 12 64,5 54a 15 80,6 0,54
Monocultive de Café T 16,6 24 b 12 284 0,19

CV=18%. Medias seguidas da mesma letra nas colunas nfio diferem entre si pelo teste de Tukey a nivel de 5%.

TABELA 2. Valores mé&dios do Carbono acima do 5000 (Ccies), Ta%a de acumulagio de Carbonofano (L), tempo para mixima de acumulagio de
Carbeno (The), Carbone miximo acumulado em T, (Caw) @ relaglo do carbono nos sistemas de uso da terra com floresta priména. Ronddnia

Bragil. 4

Vanda Gorete S. RODRIGUES, Eng. Agr. MSc. Embrapa - Rondénia. Caixa Postal 406.
PortoVelho, RO. CEP 78900-970. vanda@cpafro.embrapa.br; Carlos CASTILLA, Eng. Agr. DSc.
ICRAF/ASB. PO Box 30677, Nairobi, Kenya; Rogério S. Corréa da COSTA, Eng. Agr. MSc.
Embrapa - Rondénia. Caixa Postal 406. Porto Velho, RO. CEP 73900-970; Cheryl PALM, Eng.
Agr. DSc. TSBF, PO Box 30677. Nairobi, Kenya.




Expressao de gene tolerante a seca na Soja

P58 (BR-16 com gene) BR-16 sem gene
2.5% Umidade do solo 2.5% Umidade do solo




That’s all...

i

hilton@cpa.unicamp.br www.agritempo.gov.br

assad@cnptia.embrapa.br WWwWw.cepagri.unicamp.br

jurandir@cpa.unicamp.br www.cptec.inpe.br




Onde procurar os Genes

tolerantes?
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Lenhosas

1000
erbaceas

herbaceas
Lenhosas

(38 generalistas)
Dwrisn Tigico S .
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\Viendoenca et all 1998
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