STRESA IZPAUSMIES:
ABIOTISKIE FAKTORI




Temperatura
Gaisma (+ UV)
Udens
Augsnes salums (+ smagie metali)
Gaisa piesarnojums
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ABIOTISKIE F.
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STRESA IZPAUSMIU ANALIZE

o FAKTORA IZMAINU AMPLITUDA

o EAKTORA TIESA IETEKME
= traucéjumi un bojajumi

o [ZMAINAS AUGA
— faktora uztversana
= jesp&jama aizsardziba
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Contact : Murray C. Peel (mpeel@unimelb.edu.au) for further information

DATA SOURCE : GHCN v2.0 station data
Temperature (N = 4 844) and
Precipitation (N = 12,396)

PERIOD OF RECORD : All available

MIN LENGTH : =30 for each month,

RESOLUTION : 0.1 degree lat/long
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Temperatura
Gaisma (+ UV)
Udens
Augsnes salums (+ smagie metili)
Galsa piesarnojums

ABIOTISKIE F.
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TEMPERATURAS DIAPAZONS
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TEMPERATURAS DIAPAZONS

Temperature variation (AT) -~
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ABIOTISKIE F.
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TEMPERATURAS DIAPAZONS
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TEMPERATURAS DIAPAZONS
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TEMPERATURAS DIAPAZONS

PSIHROFILI MEZOFILI TERMOFILI HIPER-

> TERMOFILI
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TEMPERATURAS DIAPAZONS

PSIHROFILI MEZOFILI TERMOFILI HIPER-
TERMOFILI

5 25 50 80 100 1

ABIOTISKIE F.

0

opt.10°C opt.40°C opt. 70 °C opt. 95:°C

nefunkcion@ < 40 °C

= aminoskabes u.c. metabolrti
ir arkartigi nestabili; :
— samazins hidrofobas mijiedarbibas |
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TEMPERATURAS DIAPAZONS

PSIHROFILI MEZOFILI TERMOFILI HIPER-
TERMOFILI

T
5 25 50 80 100 1

opt. 10°C opt.40°C  opt.70°C  opt. 95/°C

ABIOTISKIE F.

0

nefunkcion@ < 40 °C

|

Piel@gosans ar
o protelnu Tpasibu
o membranu ipasibu
lzmnaipam

n
L
p=
n
>
<
o
N
<
n
L
o
l—
n

=
w




TEMPERATURAS DIAPAZONS

PSIHROFILI MEZOFILI

ABIOTISKIIE F.
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STRESA|IZPAUSMES:
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piel@gosands diapazons
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TEMPERATURAS DIAPAZONS

PSIHROFILI MEZOFILI

ABIOTISKIIE F.
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ABIOTISKIE F.
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TEMPERATURAS DIAPAZONS

TEMPERATURAS, KAS IZRAISA BOJAEJU
T (°6) ligums
Nicotiana rustica 49 lidz 51 10 min
49 lidz 51 10 min
49 lidz 51 10 min
49 lidz 51 10 min
Gitrus aurantium 90.5 15 lidz 30 mi
Opuntia spp. > 65 (?)
Sempervivum spp. 57 hdz 61 (?)
Kartupelu lapas 42.5 1
Priezu & eglu skujas 54 lidz 55 5 min
Lucernas seklas 120 30 min
Vinogu ogas 65 (?)
Tomatu augli 45 (?)
Priezu puteksni 70 1
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Dzimta

Lauraceae

Rutaceae

TEMPERATURAS DIAPAZONS

Suga T, kas izsauc bojajumus (°C)

Persea spp.

Zea mays

Hordeum vulgare
Secale cereale
Capsicum annuuum
Solanum acaule

Citrus spp.

Cupressaceae Juniperus spp.

Rosaceae

Prunus spp.

+6 idz + 8
+2 lidz +12
-7 lidz -12
-15 lidz -30
-2 lidz +4
-6 lidz -8.5
-2.2 lidz -10
-25 lidz -45
-20 lidz -80




TEMPERATURAS DIAPAZONS

Sequoia sempervirens
Magnolia grandifiora

ABIOTISKIE F.

Tsuga canadensis
Salix nigra

Tilla americana
Thuja occidentalis
Abies balsamifera
Populus tremuloides
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TEMPERATURAS TIESA IETEKME

PROTEINI: maings konformacija,
mainas enzimu aktivitate

MEMBRANAS: aukstum3 cietakas,
karstuma Skidrakas
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TEMPERATURAS IZMAINU UZTVERSANA

Temperaturas izmainu izsauktas fizikalas
izmainas makromolekulas

Varétu bt vairaki temperatiras sensori
(karstumam, aukstumam, salam)
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TEMPERATURAS IZMAINU UZTVERSANA

Membranu saskidrinasanas
ir iespéjamais temperaturas
paaugstinasanas sensors:

Saskidrinot Synechocystis membranas ar
benzilspirtu, pazeminas t°, pie kuras iesakas
HS genu ekspresija
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TEMPERATURAS IZMAINU UZTVERSANA

Membranu pacietinasanas
ir iespéjamais temperatiiras pazeminasanas
sensors:

Pacietinot Medicago sativa membranas ar
DMSO, aukstuma pielagosanas géni un sala
izturiba inducéjas pie 25 °C
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PROTEINU TEMPERATURAS OPTIMUMS
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PROTEINU TEMPERATURAS OPTIMUMS

° Aktivitati nodroSina:
< ¢ zemas temperatiras — konformacijas palielinats
lokanums;
¢ augstas temperatiiras — konformacijas palielinats
stingums
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Pieldgosands darbojas tikal caur geénu ekspresiju
un/vai protelhy sintezf!
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MEMBRANU TEMPERATURAS OPTIMUMS

—e— 18:3

w
60 - —o0—16:0
- —m—16:1 (c+t)
v A 16:2
" o A 16:3
— —a—18:0
— —eo—18:1
@) 40 —o—18:2
o
<

32
- 30
=
20 -
10 -
‘k""‘_————.
'74:/ T
0 —a— — 8 =
15 20 25 30 35

Temperature (°C)

Temperaturai paaugstinoties, kontroléti samazinas
membranu nepiesatinamiba
[tri-eno-taukskabju daudzums (16:3, 18:3)]

n
L
p=
n
>
<
o
N
<
n
L
o
l—
n

N
(o))}




MEMBRANU TEMPERATURAS OPTIMUMS

Aktivitati nodroSina:

e zemas temperaturas — vairak nepiesatinato taukskabju;
¢ augstas temperaturas — mazak nepiesatinato
taukskabju;

e |ipidu galvas grupu nomaina.

ABIOTISKIE F.

Visas temperatiras izmainas fzraisa esose lipldu galvas
Srupy hemainu.
Reguliiras izmainas: piesdtingdjuma pakape nemainds;
retas izmainass maings piesdtingdjuma pakipe
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Stinas biokimiska adaptacija karstumam:
karstuma Soka proteinu (HSP) sintéze

e inhib&jas “parasto” proteinu sintéze;
e karstuma Soka transkripcijas faktoru (Hsfs)
darbiba;
e HSP mRNA veidosSanas un protelnu sintéze
3-5 min laika;
e palielinas karstumizturiba:
— molekularie Caperoni (stabilizé proteinus, veido
proteinu oligomeérus);

- transporté polipeptidus caur membranam;
- stabilzé enzimus, 1slaicigi tiem piesaistoties.

ABIOTISKIE F.
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Stinas biokimiska adaptacija karstumam:
karstuma Soka proteinu (HSP) sintéze
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Karstuma Soka transkripcijas faktori:
iekSSunas signali ar universalu regulatoru ipasibam
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o mehanisks
stress;

* dehidracija;

e membranu
struktiiru
sagrausana

,

Udens kristalizacijas bojajumi



Udens kristalizacijas bojajumi
o mehanisks
stress;
* dehidracija;
* membranu
struktiiru
sagrausana

,




lzvairiSanas no bojajumiem

 dehidracija

,




lzvairiSanas no bojajumiem

 dehidracija

,




Sala izturibas mehanisms:
ledus kristalizacijas vadiSana

SASALSANAS PUNKTA PAZEMINASANA (superatdzidana):
o lakstaugiem parasti =2 [ldz =4 °Cg
o lakstaugiem izp@muma gadijumos lidz =14 °Cg
o kokaugiem [ldz =40 °C.

ABIOTISKIE F.

LEDUS KRSITALIZACUAS LOKALA VADISANAS
o kokaugiem ez =196 °C.
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Sala izturibas mehanisms:
ledus kristalizacijas vadiSana
KOKAUGIEM

ABIOTISKIE F.

MIZA, PUMPURI:
superatdzisana par daziem °G, sekojosa arsiinas sasalsana

KAMBIJS, SERDE, FLOEMA:
idens parvietosanas uz aréjo serdi, kur veidojas ledus un uzkrajas
lielu ledus masu veida starp Sinam

PUMPURI MIERA STAVOKLI:
ledus veidosanas starp pumpuru segzvinam
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ABIOTISKIE F.
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Temperatiuras dinamikas analize
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A. HETEROGENEOUS NUCLEATION Tem peratl-l ras
OF PURE WATER
("] @ )
dinamikas analize

\I¢

bulk water

B. HOMOGENEOUS NUCLEATION
OF PURE WATER
finely dispersed
water droplets

C. ACCLIMATED DOGWOOD STEM
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Aukstum-/salizturibas cikls pumpuriem

winter cold
v Non- i Spring
warmthi
Bud dormant bud
dormancy
Bud break
Bud set
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¢ induce dienas garuma

samazinasanas;

e regulée ABA; ¢ augSanas

partrauksanas; ® cukuru
transports no lapa

«— Phase 1

|ZPAUSMES :
ing tempeyrature (°C)

. Phase 2
201
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z ¢ induce pirmas salnas; = 1
o o membrénu/i/a’o’
— caurlaidibas izmainas;
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Temperatura
Gaisma (+ UV)
Udens
Augsnes salums (+ smagie metili)
Galsa piesarnojums

ABIOTISKIE F.
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ELEKTROMAGNETISKAIS SPEKTRS
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GAISMAS SPEKTRS
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GAISMAS SPEKTRA UZTVERSANA

e
200 nm 280 nm 320 nm 400 1im 500 nm 600 nm 700 nm 800 nm
Uv-C | UV-B | UV-A ‘ BLUE | | RED | FAR-RED

ABIOTISKIE F.

4——— PAR —>

4— Wave lengths reaching the Earth’s jurface. — >
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GAISMAS INTENSITATES SVARSTIBAS
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" o 1500

. o Cloudy

'— £

= = 500

o &

< g X L I
00 06 12 18 00 06 12 18 00

Hour

GLOBAL IRRADIANCE

n
L
p=
n
>
<
o
N
<
n
L
o
l—
n

NOCN
LOCAL APPARENT TIME |HRS.)

H
(o))}




FOTOAIZSARDZIBAS MEHANISMI

amazinata gaismas absorbcija
* hloroplastu parvietosanas Sunas
* lapu stavokla maina
* lapu virsmas izmainas (palielinata gaismas atstarosana)

ABIOTISKIE F.

Termiskas energijas izkliede
PARMERIGS APGAISMOJUMS

NORMALS APGAISMOJUMS

Aktiva skabekla partversana

Fotosistemas Il sadalisana
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FOTOAIZSARDZIBAS MEHANISMI

FUIURZORARUZIbA!

1IZMANTOSANA 'BOJAJUMI

(SAMAZINATA TERMISKAS  AKTIVA
GAISMAS  ENERGIJAS ~ SKABEKLA
ABSORBGIJA) IZKLIEDE PARTVERSANA

Pleaugoss Totonu plusmas dlivams

ABIOTISKIE F.
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FOTOAIZSARDZIBAS MEHANISMI

SAULES LAPA
I |

- A URATZORARUZIBA

o  1ZMANTOSANA "BOJAJUMI

l_ i ) - S -
o (SAMAZINATA TERMISKAS  AKTiVA

= GAISMAS  ENERGIJAS  SKABEKLA

= ABSORBCIJA) IZKLIEDE PARTVERSANA

v Pleaugoss Totonu plusmas blivams
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PIELAGOSANAS ZEMAI GAISMAI
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PIELAGOSANAS ZEMAI GAISMAI
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PIELAGOSANAS ZEMAI GAISMAI
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PIELAGOSANAS ZEMAI GAISMAI
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PIELAGOSANAS ZEMAI GAISMAI

ABIOTISKIE F.

n
L
p=
n
>
<
o
N
<
n
L
o
l—
n

Enas augi — énas izturiba Saules augi — énas izvairisanas

Ul
S




PIELAGOSANAS ZEMAI GAISMAI
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ABIOTISKIE F.

n
L
p=
n
>
<
o
N
<
n
L
o
l—
n

Ul
(o))

UV DIAPAZONS




UV PARTVERSANA ATMOSFERA
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UV-B IEKLUSANA AUGU AUDOS
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UV-B MERKA MOLEKULAS

Nl 2insiianys
PIOLEINT
i

ABIOTISKIE F.

rlayunuldi

- fotosistema Il (D1 & D2 degradacija)
* Rubisco redukeija

« tilakoidu membranas bojajumi

* hlorofila & kareotinoidu destrukcija
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UV-B AIZSARDZIBA AR FOTOLIAZI

CPD

CIKLOBUTANA
nH - PIRIMIDINA
DIMERS
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UV-B AIZSARDZIBA AR FOTOLIAZI

continuous UV-B
+ white

ABIOTISKIE F.

uvr2 - fotoliazes mutants
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Temperatura
Gaisma (+ UV)
Udens
Augsnes salums (+ smagie metili)
Galsa piesarnojums

ABIOTISKIE F.
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UDENS SATURS AUGSNE
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UDENS APGADE LAUKSAIMNIECIBA

Plattba Razas zudumi
Parak sausas augsnes 25.3% 40.8%
Parak mitras augsnes 15.7% 16.4%

BIOTOPI AR UDENS “PROBLEMAM”

Tuksnesi
Piekrastes k3pas

Mitraji
Piekrastes salie mitraji
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AUGU EKOLOGISKAS GRUPAS PRET UDENI

HIDROFITI — aug udeni

HIGROFITI — aug pastavigi
slapjas vietas

MEZOFITI — aug ar
mitrumu labi
nodrosSinatas vietas

KSEROFITI — aug vietas ar
pazeminatu udens
pieejamibu
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AUGU EKOLOGISKAS GRUPAS PRET UDENI

HIDROFITI — aug udeni

HIGROFITI — aug pastavigi 'i:e:f?'[(é daja
slapjas vietas ulturaugu

MEZOFITI — aug ar /
mitrumu labi

nodrosSinatas vietas

KSEROFITI — aug vietas ar
pazeminatu udens
pieejamibu
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UDENS SATURS AUGU AUDOS

Udens daudzums (%)
Saistitais Brivais Kopejai

ABIOTISKIE F.

8.8 75.1 83.9
30.2 09.2 83.9

67.7 26.2 93.9
08.6 39.9 98.1
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IZVAIRISANAS NO UDENS TRUKUMA

Ekstensiva saknu sistéma

ABIOTISKIE F.

Udens uzglab3$ana augu audos
Lapu virsmas izmainas (samazina transpiraciju)

Udens izmanto$anas efektivitite
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PIELAGOSANAS UDENS TRUKUMAM

Efektivaku molekulu sintéze
Aizsargsavienojumu sintéze

ABIOTISKIE F.
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STRATEGIJAS UDENS TRUKUMA

Udens saglab3$anas stratégija:
homoihidrija/tdens regulésSana
(vaskularie augi)

Udens trikuma izturibas stratégijas
poikilohidrija/izzuSanas izturiba
(briofiti)
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P0|k|Ioh|dr|ja vaskularajiem auglem°

ABIOTISKIE F.
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Poikilohidrija vaskularajiem augiem:
Resurrection plants

ABIOTISKIE F.
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Poikilohidrija vaskularajiem augiem:
Resurrection plants
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Poikilohidrija vaskularajiem augiem:
Resurrection plants

Incurved closed frond

(©) (D)
RWC 10%

N

Control Desiccated Rehydrated

(A) (8)

RWC 30% RWC 100%
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AUGSNES APPLUSANA
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n Soil Functional Capacity Classification System, Version 4: Waterlogged Soils
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o Waterlogged soils are defined as having an aquic sail moisture regime, where one or more soil horizons to a depth of 50 cm are Percent Area
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AUGSNES APPLUSANA

TOKSISKU

SAVIENOJUMU
UZKRASANAS :
I

ANAEROBO
MIKROORGANISMU
AKTIVESANAS Al

ABIOTISKIE F.

SKABEKLA
SAMAZINASANAS
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Skabekla trikuma ietekme augsné un auga
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AUGSNES APPLUSANA
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AUGSNES APPLUSANA

Islaicigas adaptacijas:

ABIOTISKIE F.

SAKNES

liglaicigas adaptacijas:

SAKNES
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METABOLISKA ADAPTACIJA O, TRUKUMAM

ABIOTISKIE F.

ELPOSANA
elektronu parnese
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Stnas elpo$anas metabolisms (0, pieejams)
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METABOLISKA ADAPTACIJA O, TRUKUMAM

ABIOTISKIE F.

ELPOSANA
elektronu parnese
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Stnas elpo$anas metabolisms (O, trikums)
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METABOLISKA ADAPTACIJA O, TRUKUMAM

ABIOTISKIE F.

ELPOSANA
elektronu parnese
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METABOLISKA ADAPTACIJA O, TRUKUMAM
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MORFOLOGISKA ADAPTACIJA O,
TRUKUMAM

ABIOTISKIE F.
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Pilnigas appliisanas inducéeta lapu katu stiepsanas
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MORFOLOGISKA ADAPTACIJA O,
TRUKUMAM

ABIOTISKIE F.

n
L
p=
n
>
<
o
N
<
n
L
o
l—
n

Pilnigas applusanas inducéta lapu katu stiepsanas
Rumex spp.
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MORFOLOGISKA ADAPTACIJA O,
TRUKUMAM

APPLUSANA
[CH 1A [0;1% [ C0p14

!

) UZTVERSANA
m >-l

ABA HIPONASTISKA

REAKCIJA

ABIOTISKIE F.

GA >
Y

LAPU KATU
STIEPSANAS
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MORFOLOGISKA ADAPTACIJA O,
TRUKUMAM
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Temperatura
Gaisma (+ UV)
Udens
Augsnes salums (+ smagie metali)
Galsa piesarnojums

ABIOTISKIE F.
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PASAULES SALAS AUGSNES
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N Type and severity levels of salt-affected soils
N |:| saline slight :l sodic slight l:l saline-sodic slight
- [ saline moderate  [[7] sodic moderate [ saline-sodic moderate
B s:iine high B sodic high B s:line-sodic high
B s:iine extreme B sodic extreme B s:iine-sodic extreme
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EIROPAS SALAS AUGSNES
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ABIOTISKIE F.
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AUGSNES SALUMA PALIELINASANAS
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ABIOTISKIE F.
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PASAULES OKEANA SALUMS
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Sea—surface salinity [PSU]




BALTIJAS JORAS SALUMS

L
AVERAGE SURFACE SALINITIES (PSU) Pohjan suolapitoisuus (0/00)
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DAZADU JURU SALUMS
CIK SALS IR JURAS UDENS?
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LIEPAJAS EZERA SALUMS

ABIOTISKIE F.

] Liepajas ezers
_ o MEérfjumu punkti
Udens elektrovaditspéja, mS/cm

C105-1

n
L
p=
n
>
<
o
N
<
n
L
o
l—
n

' ' ' ' ' ' '
- 00~ O OB WM

QO N OB WRN —
o

X
(o)}




JURAS UDENS SALUMS
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AUGU REAKCUJA UZ SALUMU

ABIOTISKIE F.

tolerants
nehalofits

Aster tripolium,
Gochlearia anglica,
Puccinellia maritima,
Festuca rubra

miezi, kokvilna,
cukurbietes
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AUGU REAKCUJA UZ SALUMU

augsta jonu
koncentracija

JONU STRESS
SALU i

STRESS
\ OSMOTISKAIS STRESS

zems udens
notencials
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STRATEGIJAS DZIVEI SALA VIDE

 aug tikai noteikta sezona;
» saknu augsana un absorbcija tikai noteikta zona

ABIOTISKIE F.

* nepielauj sals uzkrasanos fotosintezejosajos audos.
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ADAPTACIJAS VESELA AUGA LIMENI

salu izdalisana uz virsmas

— uzkrasanas lapu hlorenhimas Siinas
uzkrasanas lapu Siinu vakuolas

LAPAS

ABIOTISKIE F.

= uzkrasanas dzinuma Siinu vakuolas —

uzkrasanas saknu Sinu vakuolas
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salu jzdalisana selektiva jonu uznemsan
augsné’ar saknem no augsnes ar iideni
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ADAPTACUIAS SUNU LIMENIT

Salu uzkrasana vakuola

Osmoprotektantu uzkrasana citoplazma
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ADAPTACUIAS SUNU LIMENIT

proline pH 7.5
————____ betaine

x\treh alose
ectoine |
pH 5.5 N |

..\.,::;Il DMSP 'Iill
+20 tO +50 [It.}}r III'I| Na+ﬁ::::'l

pH 5.5
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ADAPTACUIAS SUNU LIMENIT
ORGANISKIE SAVIENOJUMI — OSMOLITI

ABIOTISKIE F.
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SMAGIE METALI

L . .
’ Periodic Tabl 2
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SMAGIE METALI
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‘ Periodic Tabl :
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ABIOTISKIE F.
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AIZSARDZIBA PRET SMAGAIJIE METALIEM

Siinapvalks, eksudati
Plazmas membrana
reduceta uznemsana
aktiva izdalisana
Fitohelatini
Metalotioenini
Drganiskas skabes, aminoskabes
HSP (karstuma soka proteini)
Kompartmentacija vakuola

Zn Gu Gd
dazadi (Ni Al)

As Ni
dazadi (Zn)
)

Gu

dazadi
dazadi (Gd)
n




AIZSARDZIBA PRET SMAGAIJIE METALIEM

Helatu veidosanas
(skabes, MT, PC)  PC-
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AUGI — METALU HIPERAKUMULATORI

n
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: Table 1.7.8. Heavy metal hyperaccumulating plants. Hyperaccumulating plants are able to accumulate heavy metals
O from 100 times to 10,000 times (e.g. Haumaniastrum for Co) the content of non-accumulating plants. The value of physio-
— logical tolerance of most heavy metals is at approx. 0.1% of plant dry matter. Exceptional values are for Zn (up to 1%),
o0 for Cd (0.01%) and gold (0.00001%). Surprisingly, some lichens, e.g. Lecanora vinetorum, also hyperaccumulate heavy me-
tals (Brooks et al. 1998)
<
. Element Number of known  Examples (species) Concentration Biomass production
Vi hyperaccumulators (mg per g dry weight) (t per ha and year)
- Ni 300 Berkheya coddii 17 18
= Co 26 Haumaniastrum robertii 10.2 4
W Cu 24 Haumaniastrum katangense 0.83 5
- Se 19 Astragalus pattersoni 6 5
< Zn 16 Thlaspi calaminare 10 4
Mn 11 Macadamia neurophylla 55 30
o e :
T Ta 1 Iberis intermedia 0.3 8
o Cd 1 Thlaspi caerulescens 3 4
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AUGI — METALU HIPERAKUMULATORI
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: Table 1.7.8. Heavy metal hyperaccumulating plants. Hyperaccumulating plants are able to accumulate heavy metals
O from 100 times to 10,000 times (e.g. Haumaniastrum for Co) the content of non-accumulating plants. The value of physio-
— logical tolerance of most heavy metals is at approx. 0.1% of plant dry matter. Exceptional values are for Zn (up to 1%),
o0 for Cd (0.01%) and gold (0.00001%). Surprisingly, some lichens, e.g. Lecanora vinetorum, also hyperaccumulate heavy me-
tals (Brooks et al. 1998)
<
» Element Number of known  Examples (species) Concentration Biomass production
Vi hyperaccumulators (mg per g dry weight) (t per ha and year)
o N\ 300 Berkheya coddii 17 18 |
= Co 26 Haumaniastrum robertii 10.2 4
W Cu 24 Haumaniastrum katangense 0.83 5
- Se 19 Astragalus pattersoni 6 5
< Zn 16 Thlaspi calaminare 10 4
Mn 11 Macadamia neurophylla 55 30
o . :
T Ta 1 Iberis intermedia 0.3 8
o Cd 1 Thlaspi caerulescens 3 4

<
n
L
oc
—
n

306 kg ha Ni

=
o




Temperatura
Gaisma (+ UV)
Udens
Augsnes salums (+ smagie metili)
Gaisa piesarnojums

ABIOTISKIE F.
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GAISA PIESARNOJUMS PASAULE
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GAISA PIESARNOJUMA IZRAISITAS NAVES
IPATSVARS

ABIOTISKIE F.

Urban air pollution deaths/1 million population
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GAISA PIESARNOJUMA VEIDOSANAS

PAN = peroksiacetilnitrats

ABIOTISKIE F.

izraktenu parstrade
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SLAPEKLI SATUROSIE PIESARNOTAJI

NETIESA IEDARBIBA - caur kimiskajam reakcijam atmosféra
TIESA IEDARBIBA - nonakot augos.

SAUSAJA FAZE DARBOJAS NO NO, NH;

T

SLAPJAJA FAZE DARBOJAS

ABIOTISKIE F.
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SLAPEKLI SATUROSIE PIESARNOTAJI

Toksiskuma saistiba ar skidibu udeni
az skistoss NO < NO, < NH;

ABIOTISKIE F.

Zemas koncentracijas: stimulé augsanu, fotosintez
un elposanu (ka mineralviela).
reducé augsanu, inhibheé
fotosintézi (induce ROS).
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OZONS: “DRAUGS” UN “IENAIDNIEKS”

* Current issues:
- Long-term global down-
ward trends
- Springtime Antarctic
) ozone hole each year

Stratospheric Ozone
(The Ozone Layer)
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n 35 |- Atmosphberic Ozone « Contains 90% of atmospheric
n \ ozone

o * Beneficial role: Acts as primary
— 30 UV radiation shield
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» Contains 10% of atmospheric
\ ozone
« Harmful impact: Toxic effects
on humans and vegetation
* Current issues:
- Episodes of high surface
) ozone in urban and rural
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VIRSMAS OZONA KONCENTRACIJA ASV
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OZONS: IETEKMES PAZIMES

L
L
N4
n
—
@)
m
<

|ZPAUSMES:

STRESA

Liepu lapu “bronzéSana”

N
o




OZONS: IETEKMES PAZIMES

Pinus strobus



OZONS: IETEKMES PAZIMES

ABIOTISKIE F.

|ZPAUSMES:

STRESA

Asclepias syriaca
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OZONS: IETEKMES PAZIMES
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OZONS: IETEKME UZ AUGIEM
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5 Effect of O; on Yield of Crops
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Seasonal Mean Ozone (ppb) (Heck etal. 1983, Environ
Sci Tech 17: 572A)
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OZONS: IETEKME UZ AUGIEM

5 Ozons nonak auga caur atvarsnitém
°
o = O. gazu faze reage ar nepies. ogludenraziem
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7]
\ 0 - 0 - 00
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