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Cenarios Climaticos e Fisiologia
das Culturas

* Tendéncias mais consistes apontam para:

 Aumento da temperatura do ar
* Com aumento mais pronunciado na temperatura noturna
* Reducao no risco de geadas

* Manutencao dos niveis de radiacao solar

* Aumento na frequéncia de eventos extremos
* Incidéncia de veranicos (e ondas de calor associadas)
* Ocorréncia de chuvas intensas

* Aumento na Concentragao de CO,

* Ha ainda incerteza nas projecoes de
* Regime de chuva
* Umidade e velocidade do vento




Efeitos do aumento de
temperatura

* Fenologia — encurtamento de ciclo
 Consumo hidrico — aumento da demanda

* Mudanca de janela de semeadura em ambientes
frios

* Efeitos negativos no florescimento de espécies
sensiveis (ex. café e citrus)

* Alteracao no ciclo de pragas doencas e daninhas

 Aumento na taxa de respiracao e mudanca na taxa
de fotossintese bruta




Fotossintese e Temperatura
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FIGURE 1 — Net and gross photosynthesis (4, A), dark respiration (K, B), instantaneous quantum efficiency of
photosynthesis (o, C) and relationship between photosynthesis and respiration (4/R . D} as a function of leaf temperature
in sweet orange leaf discs under non-photorespiratory condition. Gross photosynthesis refers to the sum of net
photosynthesis and respiration. Each point represents the mean value (n=5) + SE. Leaf discs were excised from plants

grown under greenhouse conditions.
N w
l—A)J_I '.\'g")&

|
Ribeiro et al. 2006 - http://www.scielo.br/scielo.php?script=sci_arttext&pid=51413-705420060004 b1




Fotossintese e
Temperatura

CO, Levels and Their Stress Effects
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Efeito da elevacao na
concentracao de CO2

* Ganho fotossintético nas culturas (e daninhas!) C3;

e Ganho fotossintético moderado nas culturas (e
daninhas!) C4;

* Ganho na produtividade da agua (eficiéncia de uso
de agua) das culturas (notadamente C4 em
condicao de sequeiro)




Relacao CO2 X Fotossintese: Ciclo de Calvin
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Mudanca no Clima e a Producao Agricola

Fotorespiracao
Espécies C3
2 3-Fosfoglicerato
Co,
Ribulose 1,5 Difosfato
Carboxilase (Rubisco) 0
2

Fotorrespiracdo

4 N

1 3-Fosfoglicerato + 1 Glicolato

Essa via metabdlica é

usada quando ha alta Inutil sob o ponto
concentragdo de O, nas \ de vista energético /
células do mesofilo, ou

sob alta temperatura




Morfologia C4
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Morfologia C4

http://botit. botany wisc. edulimages/130/Leat/Zea_leal_cross_section/
Major_vein_MC jpg

http//www conabio.gob. mx/malezasdemexicola
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RubisCO expression in leaf cs

Flaveria bidentis : hitpfwings.buffalo.edulacademicidepartmentinsm/

hitpiwww.uni-duesseldorf. de/homelJanrouch/2002/Grieshaber/Grafik/GrieshaberlS. gif bio-sciffacultyart. GIFS/Berryart.gif
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Mudanca no Clima e a Producao Agricola
Ciclo C4

Espécies C4
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eficientes sob determinadas




Fotossintese
e CO,

Figure 4.1 Typical photosynthesis response of plants to CO,. Net
photosynthesis of wheat is about 70 mg of CO, dm-2h-! compared
with maize (about 55 mg of CO, dm=2h') for equivalent light
intensity (0.4 cal cm2 min -!). Maize is saturated at a lower CO,
concentration (c.450 ppmv) than wheat (c.850 ppmv). (Adapted
from Akita and Moss, 1973).4
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CO, e Abertura Estomatica
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Regulacao Estomatica

* Trés fatores principais controlam a abertura

estomatica:
1) Radiacao solar — fechamento no escuro;

2) Estado hidrico das folhas — células guarda turgidas
tornam-se ovaladas e se abrem, permitindo a saida de

vapor d’agua e a entrada de CO2;

— Thin outer wall

Guard cells
Thick inner wall

Stoma open Stoma closed




Regulacao Estomatica

* Concentracao de CO2 no ambiente
* A gueda na concentracao de CO2 interna
desencadeia um caminho bioquimico
que faz com que as células-guarda
tornem-se turgidas e reabram.
* O fluxo de CO2 é controlado pelo
gradiente entre a atmosfera e o interior dos estomatos;

« Com o0 aumento na concentracao externa, o gradiente é
mantido mesmo com o estomato relativamente fechado,
permitindo a reducao da perda de agua sem reducao na
taxa fotossintética.
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CO, e
Abertura
Estomatica
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Stomatal conductance (g,) for the leaves of C; and C, plants grown and measured
under a range of different CO, partial pressures, with an emphasis on experiments

C O e A b e rt u ra investigating the effects of CO,below the current ambient level of approximately

2 40 Pa (data sources: [30,62-65]; electronic supplementary material). The data
7 . compilation is based on literature searches for studies reporting the leaf gas

E St O m a t I C a exchange of plants under sub-ambient CO,. However, values for elevated
CO, were included when they were reported as part of the same CO,-gradient
studies. The fitted curve for the C; species is In(g,) = 2.16 - 0.78 In(CO,), and for
the C,is In(g,) = 1.10 - 0.78 In(CO,). Data and curves are shown on (a) log and (b)
linear plots to illustrate relative and absolute sensitivity to CO,, respectively. The
fitted curves produce effect sizes for g, at elevated CO, in C; and C, grasses that

fall within confidence intervals of previous meta-analyses [66,67]. Filled circles, C;;
open circles, C,.
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http://rstb.royalsocietypublishing.org/content/367/1588/583#ref-30
http://rstb.royalsocietypublishing.org/content/367/1588/583#ref-62
http://rstb.royalsocietypublishing.org/content/367/1588/583#ref-65
http://rstb.royalsocietypublishing.org/content/367/1588/583#ref-66
http://rstb.royalsocietypublishing.org/content/367/1588/583#ref-67

Relagao - CO, X Produtividade da agua

Produtividade da Agua

Consumo Hidrico
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Comparison of water use efficiency response under
elevated CO, compared to daytime ambient conditions
(365 ppm) of wheat (cv. Yitpi) showing significant (P<0.05)
mean increase in water use efficiency (30%) against the
1:1 unity dashed line. Standard error of linear coefficient
shown in parentheses.

Comparison of water use response under elevated
CO, compared to daytime ambient conditions (365
ppm) of wheat (cv. yitpi) showing significant (P<0.10)
mean decrease in water use (7%) against the 1:1 1
unity dashed line. Standard error of linear coefficient
shown in parentheses.
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Leitura Sugerida para a Segunda
Avaliacao

* Mudangas climaticas e a cana-de-agucar no Brasil:

Fisiologia, conjuntura e cenario futuro
Disponivel em: http://www.agriambi.com.br/revista/v17n02/v17n02a15.pdf



http://www.agriambi.com.br/revista/v17n02/v17n02a15.pdf

