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Producao Vegetal X Temperatura

Como representar matematicamente?
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Effect of Temperattire on Rhotosynthesis
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Estimando a
Produtividade

Potencial (Pp
ou Yp)

1
(1-0)

Yp' = aPAR * RUE =IC * FTar =

sendo: Yp’ dado em [g/m2.dia], aPAR = Par * (1 -
r - e’ K*IAF) "IC o indice de colheita (adimensional)

U é a umidade (adimensional), FTar — Fator de
correcao pelo efeito da temperatura do ar na
fotossintese (ver slide anterior)

, 10000
1000

Yp=Yp |kg/m2.d]



Eficiéncia de Conversao (Y)

* Fotossintese:

6C0, + 12H,0 =

/

Radiacdo

0,404g de Proteinas
0,33g de Lipideos
0,472qg de Lignina

1,104g de Acidos Organicos

0,826g de Carboidrato estrutural

60, + 6H,0

1 t de Cana-de-Acucar =
0,86 t de Feijdo
ou
0,85 t de Amendoim
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FIGURE 1 Linear water production functions for maize subjected to water deficits occurring during the
vegetative, flowering, yield formation and ripening periods, The steeper the slope (Le. the
higher the K, value), the greater the reduction of yield for a given reduction in ET because of
water deficits in the specific period

Ky € um coeficiente de
sensibilidade a seca,
representando numericamente
qguanto produtividade é
reduzida conforme aumenta a
deficiéncia hidrica para os
cultivos. Ele varia entre
espécies (sendo maior quanto
mais sensivel é a cultura) e

08 também entre fases
fenoldgicas, sendo tanto maior
guando mais sensivel é a fase
da cultura.

Grain yield




TABLE 1  Seasonal K, values from FAQ Irrigation and Drainage Paper No. 33.

Valores de Ky co x| o= .

Alfalfa 1.1 Safflower 0.8

pa ra | Banana 12-135 T Sorghum 09 -
d ife re ntes - - Soybean 085

tébb#ée 0.95 Spring wheat 1.15
C u |t u ra S Cotton 0.85 Sugarbeet 1.0

Groundnuts 0.70 Sugarcane 1.2

Maize 1.25 Sunflower 0.95

Onion 1.1 Tomato 1.05

http://www.fao.org/3/a-i2800e.pdf VPeaS | 1,15 Watermeloh | 1.1

Pagina 7 Pepper 1.1 Winter wheat 1.05

Potato 1.1



http://www.fao.org/3/a-i2800e.pdf

Valores de Ky
SEICRCNEIEES
culturas e fases

http://www.fao.org/3/a-i2800e.pdf
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TABLE 2

Comparison of K values between FAOQ Irrigation and Drainage Paper No. 33 and IAEA

Investigations (FAO, 2002) at different stages of crop development. Tr-0000=water deficit
occurring during the whole season; Tr-0111=water deficit occurring during initial crop stage;
Tr-101 1=water deficit occurring during crop development; Tr-1101=water deficit occurring
during midseason, Tr-1110=water deficit occurring during late season. Where different
values of K, are reported by IAEA for the same crop, they refer either to experimental
results of different countries or to experimental results of different locations within the
same country.

Crop T+-0000 0111 1011 T-1101 1110
FAD IAEA (%) |FAC IAEA (%) | FAO IAEA (%) | FAD IAEA (%) | FAD IAEA (%)
‘ns 059 -49 1ozo 038 90 (110 175 9 {075 144 92 {020 006 -70
Beans prr———————— -r ety lrv-r---t--
{115 143 24 {020 056 180'1 10 135 23 {075 087 16 {020 D17 -15
= NS SRS ; PG LRE VoA .5. ORI § > > .. -~ -
{085 102 20 jozo 075 275[050 048 -4 | {0.25
'-, ....................... r ........ PR LAY, ‘r ....................... boiiiai E Ve, , ................. Srscs
Cotton {085 071 -16 {020 080 3oo§o.so 060 20 0.05
SRR, ,7. SIS S SO SNSRI TS —
{085 099 16 | 1050 076 52 §
-r PN TR T ki ;; 2P S .' ......................... .
Groundnut | 0.70 |0.20 {080 074 -8 |060 {020
S4000004000000000 ; p— - :5 - —_— .‘ - - , - - :. - -
Maize {125 133 & |0.40 {150 050 {0.20
- , - o i R
Potata £1.10 j0oo 040 -33 | 033 {070 046 -34 {020
- .; .- - '. - - ’. - . - .'. - - " - -
Soybean {085 1020 056 180080 113 & §1oo 176 76 |
AN AT AT Al MR j, A5 i ;
{1.20 l075 020 -73 | 1.20 {050 1.20 140 0.10
{1.20 1075 040 -47 | 1.20 {050 120 140 ]
I M I ——— R
sunflower 095 091 -4 5040 119 198 {100 094 -6 3080 114 43 |
- b basbaia > Py — .. - . .y Ssade - o - .
Spring wheat 115 132 1 ;ozo 055 175{065 090 38 |055 044 -zo§ 0.25
............... IO, O RO - i
Winter wheat 100 087 -13 {020 254 1170/0.60 0.81 35 {050 048 -4 | 0.62
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Duracao de fases fenologicas para diferentes culturas e fases fenologicas

Length of growth stages

FAC Irrigation and Drainage Paper Mo, 24 provides general lengths for the four distinct growth stages and the total grawing period far various types of climates and
locations. This information has been supplemented from ather sources and is summarized in Table 11.

In some situations, the time of emergence of vegetation and the time of effective full cover can be predicted using cumulative degree-based regression equations ar by
mare sophisticated plant growth models. These types of models should be verified or validated for the local area or for a specific crop variety using local ohservations.

TABLE 11. Lengths of crep development stages™ fer various planting periods and climatic regions {days)

| Crop |[Init. (Lini)|[Dev. (Lgev) [Mid (Lmig)[Late (Ligte)|| Total |  PlantDate | Region |
|a. Small Vegetables |
[Broccoli [E5 [[45 (|40 15 [135  [[Sept [calif Desert, Usa |
[Cabhage [[40 = a0 15 165 [[Sept |[calif Desert, Usa |
Carrats 20 30 lsoa0 o 100 [joctidan [lrid climate |
30 [[40 |EE 20 150 |[Febmaar |[Mediterranean |
30 [l50 lan 30 [2on fjoct [calif Desert, Usa |
Cauliflower [E5 50 |40 15 [140  [[zept |[calif. Desent, Usa |
Celery 25 [J4o llos 20 [1a0 |loct |lizermi) Arid |
125 [[40 |45 15 125 [fapri [Mediterranaan |
EN] |55 105 |20 [210 [ldan [[izemiy Arid |
Crucifers! 20 30 |20 10 a0 [japri [Mediterranean |
|25 ||35 ||25 ||1D ||95 ||Fehruary ||Mediterranean |
30 [E5 o |40 [195  [joctmoy [Mediterranean |
Lettuce 20 30 15 10 [7a [japri [Mediterranean |
30 [[40 25 1o 108 |Movidan |[Mediterranaan |
125 [E5 [0 10 [100 [joctmoy [[4rid Region | ST
E5 50 |45 10 [140 [[Feb [Mediterranean |

Para encontrar outras cultura, consulte a Tabela 11 disponivel em
http://www.fao.org/docrep/X0490E/x0490e0b.htm#length%200f%20growth%20stages EsaiQ



http://www.fao.org/docrep/X0490E/x0490e0b.htm#length%20of%20growth%20stages

Duracao de fases fenologicas para diferentes culturas e fases fenologicas

TABLE 12. Single (time-averaged) crop coefficients, K, and mean maximum plant heights for non stressed, well-managed crops in subhumid climates
{RHpin = 45%, Uy = 2 mis) for use with the FAO Penman-Monteith ET,,.

Crop Kcini‘ K¢ mid Ke end  ||[Maximum Crop Height (h) {m)
[a. Small Vegetables |07 | 105 || 095 | |
[Broccali [ | 108 || oo | 03 |
[Brussel Sprouts [ | 108 || oo | 04 |
[cabbage [ | 108 || oss | 04 |
[Carrats | | 105 || oo | 03 |
[Cauliflower | | 105 || oo | 04 |
[Celery I | 105 |[ 100 | 0.6 |
[Garlic I | 100 |[ o | 0.3 |
[Lettuce I | 100 |[ oos | 0.3 |
[Onions L | | | |
[} dry [ [ rtos || o7 | 04 |
[T areen [ [ 100 [ 100 | 03 |
[ seed [ [ 105 |[ om0 | 05 |
[Spinach [ | 1oo || oss | 03 |
[Radish | | nao || oms | 03 |
[b. Vegetables - Solanum Family {Solanaceae) | 06 || 115 | o080 | |
[Egg Plant I | 105 |[ oso | 0.8 |
|8weet Feppers (bell) ” || 1.052 || 0.90 || v |
[Tormata | | 1152 | 0.70-000 || 0.6 | CSF
|c.\;‘egetahles-CucumherFamily(Cucurbﬂaceae} || 0.5 || 1.00 || 0.80 || |

Para encontrar outras cultura, consulte a Tabela 12 disponivel em

http://www.fao.org/docrep/X0490E/x0490e0b.htm#length%200f%20growth%20stages Esa1Q
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Leltura

Obrigatoria:

Pereira, Angelocci, Sentelhas. Meteorologia Agricola. Apostila. ESALQ. 2007.
Cap 20, com excecao do item 20.5. Disponivel em

Vianna et al. (2017). Manual do modelo Magé. Disponivel em
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