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Sorpéni schopnost mdy:
- mechanicka

- fyzikalni

- chemicka

- biologicka

- fyzikaln¢ chemicka



Sorpéni schopnost mdy:

- mechanicka

- fyzikalni

- chemicka

- biologicka

- fyzikaln¢ chemicka

nag. vznik slogenin kys. fosforené

s vapnikem:

Ca(H,PO,),.

CaHPQ

Ca(PO)),, CgH(PO,),. 2H,0, Ca(PO,),.OH

s trojmocnymi kationty
Al(OH),.H,PO,



Padni koloidy
- velky povrch vzhledem k hmotnosti (10-806 gi')
- negativni a positivni povrchové naboje — interakoentyi v pidnim roztoku

- iontova vynenna kapacita kaolinit




Padni koloidy

- 4 skupiny:

1. Krystalické silikatove

(kFemicitanoveé) jily

— krystalick& struktura

- vrstvy tvarené atomy O, Si, Al

- prevaZzuji negativni
povrchové naboje

- nag. kaolinit, slida, smektit

Brady a Weil 2002
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2. Nekrystalickeé silikatové jily
- tvorené atomy O, Si, Al, ale struktura nekrystalicka
- srovnatelné mnoZzstvi positivnich a negativnich néaboj
- velka kapacita vazat fosfaty a zadrzovat vodu
- nag. alofan, imogolit

3. Jily tvorené oxidy hliniku nebo Zeleza

- krystalicka i nekrystalicka struktura
- positivni i a negativni naboje
- nag. gibbsit (oxidy Al), goetit (oxidy Fe)

4. Organické koloidy (humus)
- nejmensi Adni koloidnicastice
- prevazujici ndboj je negativni,
meéni se v zavislosti na pH
(vyrazre negativni je v neutralnich
a alkalickych fdach)

O
AN
/C N Brady a Weil 2002
OH
Carboxyl OH 2 °
group i
/ OH* O O
I|1vhcelenohcI Alcoholic
ydroxy hydroxyl
group group Brady a Weil 2002




- naboje na povrchu koloidi

1. pH dependentni ndboje e
- hydroxylové, fenolové a karboxylové skupiny 0
— naboj zavisly na pH

Cation exchange

capacity

nizké pH

g N ~N %
Al—OH + H* == Al—OH,
P Fa

i ca{ioﬁ/anioﬁ exchange (_::'ap%icity _fcrﬁblcﬁk_g)
- .. .
i

No charge (soil solution) Positive charge
{soil solids) (soil solids) o Anforexchange
. capacity
vysSi pH -
> Al—oH o — A .
—OH + OH — |—O + Hy0 -
0 | |
No charge (soil solution) Negative charge (soil solution) q
{soil solids) (soil solids) Brady a Weil 2002

2. permanentni (konstantni) naboje
—vznikaji zandnou iontu v krystalové strukia koloidnicastice
- nezavislé na pH

Al3* zangnén Mg?* vznik negativniho naboje

v

Al3*zamenén SH

vznik positivniho naboje

v




surface of
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or gibbsite
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o charged sites charged site
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prostednictvim molekul
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- pravidla vymeény ionta na koloidech

1. reversibilita

2. rovnovaha naboji

Micelle| Na™ + H™ Micelle|H™ + Na™
(soil colloid) (soil (soil colloid) {soil
solution) solution)
M» " C 2+ + . + 2+
icelle] Ca™ " + JH" =—= | Micelle H* + Ca
(soil colloid) (soil solution) (soil colloid) (soil solution)

3. pomér iont@ asociovanych na povrchuastice odpovida jejich ponéru v padnim

roztoku

Micelle| 20 Ca’*

(colloid)

+ 5 Mg”*

(soil solution)

= | Micelle

16 Ca’™t

+ |
4 Mg2+

(colloid)

Mg’t + 4 Ca?t

{soil solution)

Ratio: 4Ca: Mg
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. lyotropni_iada
4. selektivita
APt > Ca’* > Mg?* > K" = NH,* > Na*
Polon®rionti | Li* | Nat | K* NH,* | Mg?* | Fe* | Ca&* | A3+ | H*Y
nehydratovany | 0,06 | 0,09 | 0,13 | 0,143 | 0,065 | 0,07 | 0,099 | 0,05 | 0,035
5 3 5
hydratovany - 0,38 | 0,26 | 0,27 0,32 - 0,28 | - 0,135

\

Loosely held complementary ions
with large oscillation zones

Tightly held complementary ions
with small oscillation zones

ucebni texty vyZzivy rostlin
MZU v Brné
http://www.af.mendelu.cz/exte
rnal/relay/agrochem/multitexty
/html/agrochemie_pudy/A _ind
ex_agrochem.htm
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5. vliv doprovodného aniontu

s el ——

Micelle H
(added)
: H*
Micelle H* + CaCO,
(added)

—

Micelle

Ca’t + 2H Y+ QT

Micelle

(dissociated ions)

Ca’* + H,0 + CO, 1

Water (gas)

Brady a Weil 2002



TABLE 8.6  Selected Cations and Anions Commonly Adsorbed to Soil Colloids and Important in Plant Nutrition
and Environmental Quality
The listed ions form inner- and/or outer-sphere complexes with soil colloids. Ions marked by an asterisk (*) are
among those that predominate in most soil solutions. Many other ions may be important in certain situations.

Cation Formula Comments Anion Formula Comments
Ammonium NH," Plant nutrient Arsenate AsO2- Toxic to animals
Aluminum Al etc.? Toxic to many plants Borate B(OH), Plant nutrient, can be toxic
Calcium* Ca* Plant nutrient Bicarbonate HCO;5~ Toxic in high-pH soils
Cadmium Cd* Toxic pollutant Carbonate* CO5* Forms weak acid
Cesium Cs* Radioactive contaminant Chromate CrO~ Toxic pollutant
Copper Cu* Plant nutrient, toxic pollutant Chloride* CI Plant nutrient, toxic in large amour
Hydrogen* H* Causes acidity Fluoride FI- Toxic, natural and pollutant
Iron Fe?* Plant nutrient Hydroxyl* OH" Alkalinity factor
Lead Pb* Toxic to animals, plants Nitrate* NO;~ Plant nutrient, pollutant in water
Magnesium* Mg* Plant nutrient Molybdate MoO,* Plant nutrient, can be toxic
Manganese Mn?* Plant nutrient Phosphate HPO,* Plant nutrient, water pollutant
Nickel Ni% Plant nutrient, toxic pollutant Selenate SeO,* Animal nutrient and toxic pollutan
Potassium* K* Plant nutrient Selenite SeO3* Animal nutrient and toxic pollutan
Sodium* Na* Used by animals, some plants, Silicate* SiO* Mineral weathering product, used j

can damage soil plants

Strontium 0 Radioactive contaminant Sulfate* SO Plant nutrient
Zinc Znt Plant nutrient, toxic pollutant

?Important aluminum cations include Al*, AIOH?*, and Al(OH),".

Brady a Weil 2002



Korenovy systém

Dvoudtlozné

Jednodlozné

Votrubova 1996

Faktory, které nejvice ovliviuji
pirijem ionta korenem:

- velikost a architektura kenového systému
- morfologie kdene (ptimér, korenoveé vlasky)

- kapacita pro fijem zivin na jednotku délky nebo
plochy kaene

- schopnost uvalbvani latek , které ovliwji chemické
vlastnosti rhizosféry

- mykorrhiza



Morfologie
koirenového
systému

- vliv genotypu
- vliv faktora prostedi
- vliv vnitfnich faktofi v rostling

Fig. 8.16 Schematic representation of the effect of increasing levels of nitrogen supply to the
roots during early growth stages on the root and shoot growth of cereal plants.
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vliv lokalizované piitomnosti Zivin

0,01 mM NO;

jecmen Marschner 1995
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Morfologie
a anatomie
korene
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Korenové viasky:
‘\
- vyrastky rhizodermalnich buk (trichoblasi)
- pccet, délka a zivotnost dana genotypemdjgimi podminkami
- vliv fytohormoni (auxin a ethylen) £ spinach
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E .
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Transport iont
prostorem bunééné
stény:

Chemickeé slozeni buiéné
stény:

Polysacharidy:
Celuléza

Hemicelulozy — xyloglukany
- xylany

Pektiny — polygalakturonany
- rhamnogalakturonany

Bilkoviny:
Extensin

Buchanan 2000
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- pasivni proces, pohény
difusi nebo hromadnym tokem

/)

o/) Indiffusible
- interakce latek . anions

s makromolekulami bugné

skny
® S
- ovliviiuje predevaim pohyb © © e Ca’uon
kationta
e‘~--An|0n

- pohyblivost latek s

v apoplastu dana velikosti Macro ore

molekuly a nabojem P DFS WFS
Micropore /

Marschner 1995

AFS - apparent free space i: DFS-Donnan free space

WFS-water free space

Homogalacturonan (HGA)

Buchanan
2000




Radialni transport korenem:

- dvé zakladni cesty: symplastem a apoplastem

- vyznam apoplastickych bariéerfdodermis
exodermis, sklerenchymatické vrstvy) #fjmu zivin

- specificky transport vapniku

Peterson 1989

B / (hypodermis)
Rhizodermis Marschner 1995
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Prijem ionta podél podélné osy kiéene: ~
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Transport latek do xylemu:

- dochéazi ke koncentrovani ignt xylému, za nimi vstupuje voda a zvySuje se tldtyni hnaci silou transportu latek
v xylému je ale rozdil vodnich potendidl systému fida, rostlina, atmosféra

Rhizodermis Endodermis Xylem : ;;ii]
Cortex parenchyma it
C
ol wall W A
Cytoplasm Cytoplasm ZZT ——
g e

@— - - w- ol - e ___-»( ( ---->> - o o o
> R ; o eeecens -
&) 7 Dgﬂ
OV il 7T

Exodermis Caspa{ka'n
band

Fig. 2.35 Model for symplasmic (1) and apoplasmic (2) pathways of radial transport of ions
across the root into the xylem. Key: 5>, active transport; «—, resorption. (Modified from
Liuchli, 1976a.)

Marschner 1995



Faktory ovliviujici transport latek do xylemu:

- koncentrace iontu v rhizose

Table 2.36
Relationship between External Concentration, Exudate Concentration, and Exudate Volume
Flow in Decapitated Sunflower Plants
External Exudate ‘Concentration

solution (mm) factor’ Exudation
KNO; + CaCl, volume flow
(mm each) K* Ca’*  NOj K" Lo EF NO; (ml (4 )™}

0.1 7.3 2.8 7.4 73 28 74 4.0

1.0 10.0 3.2 10.7 10 3.2 10.1 4.5

10.0 16.6 4.2 10.3 1.7 0.4 1.0 1.6 Marschner 1995

- kompetice mezi ukladanim do vakuol Blrkorene a transportem do xylému (vliv dostupnosti 2ivin

=>» vyznam komunikace s nadzen®asti rostliny

- slozeni xylémoveétiavy zavislé na:
- rostlinném druhu a fazi ontogenetického vyvoje
- dostupnosti latek v rhizogfe
- asimilaci v kgdenovych biikach
- pozadavcich nadzemégsti
- rychlosti transpirace

- rychlost transportu latek z cév do okolnich pahgmeatickych busk a naopak

- transport kationit ovlivnén naboji bugcnych sén cév



Transport latek do floemu:
- sitkovice jsou Zivé hiky
- plnéni floému je selektivni proces

- transportovany igdevsim organické latky
(sacharidy, AK, vitaminy, hormony, proteiny,
ATP)

- mineralni latky jsou transportovany velmi
omezex:
- v nejwtsi mice: K, P, Mg, S (sirany i
glutathion, pip. Met, Cys)
- mére: Na, Cl (v zavislosti na wjsich
podminkach)
- minimalré: Ca, Cu, Fe, Mn a Zn
- nedetekovany: nitraty

- mobilita latek ve floému jetizna:
- relativre vysoka: makroelemety
(s vyjimkou Ca)
- mensi: mikroelementy

Marschner 1995

Table 3.8
Comparison of the Levels of Organic and Inorganic Solutes in the Phloem and
Xylem Exudates of Nicotiana glauca”

Phloem exudate  Xylem exudate

(stem incision) (tracheal) Concentration
pH 7.8-8.0 pH 5.6-5.9 ratio

Substance (ug ml— 1o (ug ml—1)? phloem/xylem
Dry matter 170-196°¢ 1.1-1.2°¢ 155-163
Sucrose 155-168¢ ND —
Reducing sugars Absent NA —
Amino compounds 10 808.0 283.0 382
Nitrate ND NA —
Ammonium 45.3 9.7 4.7
Potassium 3673.0 204.3 18.0
Phosphorus 434.6 68.1 6.4
Chloride 486.4 63.8 76
Sulfur 138.9 43.3 3.2
Calcium 83.3 189.2 0.44
Magnesium 104.3 33.8 3.1
Sodium 116.3 46.2 2.5
Iron 9.4 0.60 158.7
Zinc 15.9 1.47 10.8
Manganese 0.87 0.23 3.8
Copper 1.20 0.11 10.9

“From Hocking (1980b).
®ND. Not present in a detectable amount; NA, data not available.
‘mg ml~".




Prijem zivin listy:

- mineralni latky v plynne forg=>» prostednictvim pfiduchi (NH;, SQ,, NO,), mozny je i op&ny proces — unik
plynnych forem z listu do atmosfery (NHH, S a dalSigkavé sirné sloéeniny)

- mineralni latky v kapalné forén difusi pres kutikulu (prostdnictvim hydrofilnich par)



