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¢ Preguntas de la clase anterior?

Potencial Hidrico y sus
Componentes

s P=%p+%Pr+¥Ym+ Pg

= Potencial de presion o de turgor (Pp, +a-)
= Potencial osmético (Pr 6 Ps, <0)

= Potencial matrico (Ym, <0)

» Potencial gravitacional (¥g, <0).

Niveles posibles del potencial hidrico
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Transpiracién
Relacién con fotosintesis
evapotranspiracion= evaporacion + transpiracion

Hanks (1974) para maiz:
25% evaporacion, 75% transpiracion.

1 k materia seca (PS)/ 225 k agua
1 k maiz (PS)/ 600 k agua.

¢Como medir la
transpiracion?

Lisimetro

El tubo control

,\]’" para considerar
) N cambios en la
i V ;\* temperatura

tierra en un
corntenedor grande

el nivet del liquido

““cojines” de caucho llenos en el tubo “activo”
de liquido {anticongelante) indica el peso
del lisimetro

Sistema portatil para la
medicion de fotosintesis
y transpiracion

Figura 4-3 Dispositivo en el que se emplea el método de
flujo en el tallo para cuantificar la transpiracion. El sistema
que se muestra est4 basado en dibujos esqueméticos de
manémetros construidos por Baker y van Bavel (1987). En
dichos aparatos, el calentador, las tres tiras de corcho den-

Sentido del flujo SO con conector icos o pilas icas y
de la savia el aislamiento de hule espuma sstan todos cementados en-
tre si; en la ilustracién se muestran separados. El medidor
seccion se sujeta firmemente al tallo, de manera que los conectores
de tallo que detectan las temperaturas superior e inferior estén en

estrecho contacto con el tallo. Los conectores de la pila

\_/ termoeléctrica se fijan al calentador.
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Anatomia de la hoja

(estomas= 1% de la superficie)
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FIGURE 15.17. Diagrammatic representation of the division sequence that generates a stomatal

complex containing two subsidiary cells.
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Figure 3-6 Schematic drawing of two stomates, showing radial
micellation. Left, a dicot stomate; right, a monocot (grass) stomate.




Figure 3-7 Two balloons representing a guard cell pair. Top

tape applied to represent both the “radial micellation” and the
thickening along part of the ventral walls. Bottom photograph shows
the balloon pair in an inflated state. Balloons were glued together
atthe ends wilh rubber cement before inflating (which weakenad the
rubber and caused elght peirs to burst when infiated before achieving
success with the pair shown!).

photograph shows the balloons in thelr “relaxed” state with masking
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Figure 3-9 Quantitative changes in K* concentrations and pH values
of the vacuoles in several cells making up the stomatal complex of
Commelina communis. Values are given for the open (left) and closed
conditions of the stomatal pore. (Data of Penny and Bowling, 1974
and 1975.)
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Figure 3-12 Absorption, transmission, and reflection spectra of a
leaf. Note especially the “windows" in the green and in the near-
infrared portions of the spectrum. The leaves are thin and light green.
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Figura 415 Algunos principios de la capa limite y el inter-
) cambio de calor por conveccion. {al v (b) Se supone que
Cﬂlpﬂ fimite (con aire las dos hojas estan a la misma temperatura; s6lo varia la
elativamente anauioleiocidad del viento: La capa limite —la capa de aire en la
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4rea sombreada representa una capa de aire relativamente
wranquilo. (Tomada de Salisbury, 1979.)
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Figura 3-8 Relacitn entre la
humedad en la atmoésfera
(expresada tanto en términos de
densidad de vapor como de presion
de vapor) y la temperatura de aire
saturado y de aire con humedad
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Figure 3-15 The difference between leaf and air temperatures as a
function of air temperature for three wind velocities. Light intensity
1.3 cal/lcm?#min. Curves are third-order polynomials drawn by
computer to match the data. (Data from Drake, 1967.)

Subida de La Savia

= Estructura Anatémica de xilema

= Gradientes de potencial hidrico que explica

la subida de la savia

fuerza de elevacion total = T cos @ 2m
T = tension suoerficizl  fuerza ce elevacion = T cos @
\

N

peso del liquido = nr2hdg
por lo que
T cos @ 2m = nr2hdg

véase en el esquema el significado de
T.a hyr

para agua sobre vidrio o una superficie con
grupos polares:

@ =0cosa =10
n = 3.1416

d = densidad del liquido
998.2 kg m~3(H,0 a 20°C)

7'= 0.072 kg s2(H,0 a 20°C)

g = aceleracién debida a la gravedad
(9.806 m 572 a 45° de atitud)

A despejando h:
h=JcoSa2m _ 2Tcosa
g nridg rdg

|
|
se los valores para agua en

4.‘ [ - del xilema o vidrio; dado el radio en um, la altura se obtie-
ne en metros:

14.87
r

h =

Ejemplo Capilar

Ejemplos:

altura (h)
en metros. (m)
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1.0 14.87
10 1.487
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0.005 2975
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an herbaceous monocot
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Figure 4-9 Cross sections of herbaceous dicot and monocot stems
and of a young root. The three-dimensional drawing of the X
endodermal cells (inset) shows the position of the Casparian strips
in the walls.
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FIGURE 4.3. Pathways for water
uptake by the root. Through the
cortex, water may travel via the
apoplast pathway of the cellular
pathway, which includes the
transmembrane and symplast
pathways. In the symplast pathway,
water flows betwesn cells through
the plasmodesmata without crossing
the plasma membrane. In the
transmembrane pathway, water
moves across the plasma
membranes, with a short visit to the
cell wall space. At the endodermis,
the apaplast is blocked by the
Casparian strip. Water enlering the
roo’s vascular system must cross.
the plasma membrane of the
endodermis.
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Figure4.1 Diagram showing the relative amounts of available and unavailable water in soils rang-
ing in texture from sands to clay. A are das p of soii volume and centi-
meters of water per centimeter of soil. After Cassel (1983), from Kramer (1983).
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LA FUERZA CONDUCENTE (EVAPORACION)

(1) La evaporacién a
través de las paredes
celulares, debida al
potencial hidrico
mucho menor del aire,

(2) crea un menor
potencial hidrico en
(a) paredes celulares
(b} protoplastos

(3} La energia proviene en
Gltima instancia del sof
{que calienta el arre
y el agua}

COHESION EN EL XILEMA

(4) Las columnas de agua,
bajo tension, se
mantienen juntas
por cohesion

{5) debido a las
dimensiones capilares
de los elementos
xilematicos

(6) Si ocurre cavitacion,
las burbujas no
pueden pasar a otro

« elemento (bloqueo)
de vélvulas)

Water Fotential and Its Components (in MPa)
' P - [ Pugh ; In(RH)
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FIBURE 4.15. Representative overview of water potential and its components at various points in the
transport pathway from the soil through the plant to the atmosphere. Water potential y can be
measured through this continuum. but the components vary. In the liquid part of the pathway,
pressure (P), osmotic pressure (r), and gravity (p,gh) determine i, whereas in the air, only the
effects of gravity and relative humidity—AT In(RH)/V, —are important. Note that although the water
potential is the same in the vacuole of a mesophyll cell and in the surrounding cell wall, the
components of i can differ greatly (e.g.. in this example P inside the mesophyll cell is 0.2 MPa and
outside the cells is —0.7 MPa). (After Nobel, 1983)
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FIGURE 4.9. The water pathway
through the leaf. Water is drawn from
the xylem into the cell walls of the
mesophyll, where it evaporates into
the air spaces within the leal. By
diffusion, water vapor then moves
2 through the leal air space, through
& 1 Air bondary the stomatal pore, and across the
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FIGURE 4.8. The origin of tensions or
negative prassures in cell wall water
of the leaf. As water evaporates from
the surface film covering the cell
walls of the mesophyll, water
withdraws farther into the intorstices
between neighboring cells, and
surface tension effects resultin a
negative pressure in the liquid
phase. As the water potential
decreases, liquid water remains only
in the smaller cracks and crevices in
and between cell walls, and the
radius of curvature of the meniscus
progressively decreases. As the
radius of curvature decreases
(dashed lines), the pressure
decreases (becomes more
negative), as caloulated from the
equation P = —2T/r, where T is the
surface tension of water and r s the
radius.
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Figure 4-15 Phase diagram for water. To show the shape of the
curves close to 0 C and also at much higher temperatures and
pressures, it was necessary to change the scales sharply. Note
that negative pressures must aiways result in water in the vapor
state, in which state negative pressures cannot be maintained. Yet
water in plants exists under tension.
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Figura 5-15 Presiones negativas en la savia de diversas plantas con fiores, coniferas y
helechos. Casi todas las mediciones se efectuaron en ! transcurso del dia y con intensa
irradiacion solar, utilizando una bomba de presion. En todos los casos, es probable que
los valores nocturnos sean varias decenas de megapascal mayores (menos negativos)

{Tomado de Scholander et al., 1965; utilizado con autorizacién.)
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