STRESA IZPAUSMIES:
BIOTISKIE FAKTORI




Biotisko mijiedarbibu daudzveidiba
Augu-patogénu mijiedarbiba
Augu-augédaju mijiedarbiba

Neoplazmu (gallu) veidotaji
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Biotisko mijiecarblbou daudzveidiva
Augu-patogenu mijiecaroioa
Augu-augédaju mijiedarbiba

Neoplazmu (gallu) veidotaji
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AUGUS EDOSIE ORGANISMI

POSMKAJI GLIEMJI PUTNI ZIDITAJI
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AUGUS EDOSIE ORGANISMI

POSMKAJI GLIEMJI PUTNI ZIDITAJI

s

ERCES KUKAINI
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AUGEDAJI
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AUGU-AUGEDAJU MUJIEDARBIBA

Augédaji patéré 51% udensaugu
un 18% sauszemes
produktivitates.

BIOTISKIE F.

400 000 augedaju sugu barojas uz
300 000 vaskularo augu sugu.

10% meza primaras
produktivitates patéeré augedaji
un patogeni.

15% lauksaimniecibas

produktivitates zud kukainu
darbibas rezultata.
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AUGEDAIJI PEC SPECIALIZACIJAS UZ AUGIEM

MONOFAGI
OLIGOFAGI

POLIFAGI
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AUGEDAIJI PEC SPECIALIZACIJAS UZ AUGIEM

Barojas tikai uz vienas augu sugas.
/ Praktiski — tikai uz vienas gints
MONOFAGI sugam.

OLIGOFAGI

POLIFAGI
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AUGEDAIJI PEC SPECIALIZACIJAS UZ AUGIEM

Barojas tikal uz vienas augu sugas.
/ Praktiski = tikal uz vienas gints
MONOFAGI SUIZAIM.

BIOTISKIE F.

OLIGOFAGI \Barojas uz vairakam augu sugam
no vienas dzimtas dazadam
gintim.
Reizém - uz neliela daudzuma
sugu no vairakam dzimtam.

POLIFAGI
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AUGEDAIJI PEC SPECIALIZACIJAS UZ AUGIEM

Barojas tikal uz vienas augu sugas.
/ Praktiski = tikal uz vienas gints
MONOFAGI SUIZAIM.

BIOTISKIE F.

OLIGOFAGI \@[ﬁ@ﬁ@g Uz vairdkam augy sugaim
no vienas czimtas cazicdm
gintnm.
Reizém = uz neliela daudzuma
sugu no vairdkam ezimidnm.
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Barojas uz liela skaita dazadu
augu sugu no dazadam dzimtam.
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AUGEDAIJI PEC SPECIALIZACIJAS UZ AUGIEM

gl SPECIALISTI Barojas tikai uz vienas augu sugas.
; / Praktiski — tikai uz vienas gints

- MONOFAGI sugam.

O

OLIGOFAGI \Barojas uz vairakam augu sugam
no vienas dzimtas dazadam
gintim.
Reizém - uz neliela daudzuma
sugu no vairakam dzimtam.

POLIFAGI

GENERALISTI
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Barojas uz liela skaita dazadu
augu sugu no dazadam dzimtam.
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BIOTISKIE F.
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AUGEDAIJI PEC SPECIALIZACIJAS UZ AUGIEM

GENERALISTI SPECIALISTI
« plasa geografiska /
izplatiba;
« daudzas paaudzes * augu aizsargsavienojumi
S@20ha; darbojas ka baresanas vai
« baribas baze plasi olu désanas stimulanti;
pieejama; * izmanto augu aizsardzibu

o lidzavarola baribas vieln  savai aizsardzibai.

uznemsana. /

SPEGIALIZAGIWAS IEMESLE:

« labaka aizsardziba no ienaidniekiem;
« specializacija lokaliem vides apstakliem;
« piemérosanas saimniekauga fenologijai.




AUGEDAIJI PEC ATTISTIBAS STADIJAS

PIEAUDZIS
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Konkréetas sugas augedajam var but specializéta
baroSanas dazadas attistibas fazés

KAPURI
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AUGEDAIJI PEC ATTISTIBAS STADIJAS

PIEAUDZIS

rd

NIMFAS KUNINAS

KAPURI
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SPECIALIZACIJA UZ AUGA DALAM

Kukainu grupas, no kuram lielaka daja sugu
barojas ka kapuri uz noteiktam auga dajam
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Lapas Chrysomelidae lapgrauzi
s Gracillariidae raibkodes
S Agromyzidae alotajmusas
§ Stumbri Cerambycidae usaini
M Saknes Cicadoidea cikades
< Elateroidea spradzi
o  Augli Dacinae auglu musas

Séklas Bruchinae séklu vaboles
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SPECIALIZACIJA UZ AUGA DALAM

SEKLAS

KAMBIJS

> KOKSNE

o  KSILEMAS

LAPAS (SEGSEKLI) e

LAPAS (KAILSEKL]) emmm

o FLOEMAS SULA

SULA

> DZIVNIEKI 10-20

00001 0001 001 01 1

SLAPEKLA SATURS (% no sausas masas)
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SPECIALIZACIJA PEC BAROSANAS VEIDA
Ar grauzéjtipa mutes organiem:
APGRAUZ
SKELETE

CAURUMO
IZALO

Ar durejsucejtipa mutes organiem:
LAPUTIS
BLAKTIS un LAPU BLUSINAS
CIKADES
BALTBLUSINAS
TRIPSI
TIKLERCES

lzraisa atskirigu audu bojajuma pakapi



GRAUZEJTIPA AUGEDAIJU BOJAJUMI
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DUREJSUCEITIPA AUGEDAJU BAROSANAS

MEMBRACIDS GIKDE LAPUTS

EPIDERMA
— @ PARENHIMA
/¢ C; =W KSILEMA
Lz .
(J

FLOEMA
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AUGEDAJU POSMKAJU DAUDZVEIDIBA

ACARI - erces
INSECTA - kukaini
ORTHOPTERA - taisnsparmni
HOMOPTERA - augutis
COCCINEA = brunutis
APHIDIDAE = laputis
PSYLLIDAE = lapblusinas
ALEURODIDAE = baltblusinas
CICADIDAE = cikacdes
HETEROPTERA - blaktis
LEPIDOPTERA - taurini
COLEOPTERA - vaboles
HYMENOPTERA - plévsparni
DIPTERA - divsparni
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ACARI = erces
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Aculus lobulifera uz Populus deltoides
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ACARI - erce
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Aceria caryae uz Carya ovata




ACARI = erces

BIOTISKIE F.
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UGA1494257

Eotetranychus hicoriae uz Carya ilinoinensis
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ACARI = erces
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Eriophyes calceris uz Acer sp.
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ACARI = éljces

BIOTISKIE F.
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Acalitus vaccinii uz Vaccinium corymbosum



ACARI = erces

BIOTISKIE F.

STRESA IZPAUSMES:

8
Platytetranychus thujae uz Thuja sp.
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ACARI = erces

: BIOTISKIE F.

|ZPAUSMES

STRESA

N
~

Bryobia praetiosa uz Trifolium sp.



ACARI = ér;es
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Oligonychus unuis uz Thuja sp.
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Oligonychus ununguis uz Picea sp. un Abies sp.
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ACARI = erces
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Tetranychus urticae uz Phaseolus vulgaris
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ORTHOPTERA - taisnsparni

BIOTISKIE F.
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Melanoplus femurrubrum uz Glycine masx
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ORTHOPTERA - taisnsparni
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Locusta migratoria




HOMOPTERA: APHIDIDAE - laputis

BIOTISKIE F.
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Miyzus persicae = persiku laputs
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APHIDIDAE - laputis

Miyzus persicae = persiku laputs

HOMOPTERA
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HOMOPTERA: APHIDIDAE - laputis

BIOTISKIE F.

STRESA IZPAUSMES:

Miyzus persicae = persiku laputs
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HOMOPTERA: APHIDIDAE - laputis

5.
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Miyzus cerasi = kirsu-madaru laputs
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HOMOPTERA: APHIDIDAE - laputis
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Macrosiphum rosae = rozu lield laputs
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HOMOPTERA: APHIDIDAE - laputis
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Phyllaplhis jagi = dizskabarzu laputs
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APHIDIDAE - laputis

HOMOPTERA
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HOMOPTERA: COCCIDAE - brunutis
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Parthenolecanium corni = grimonu brunuts
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HOMOPTERA: COCCIDAE - brunutis
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Physokermes piceae = eglu brunuts
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HOMOPTERA: COCCIDAE - brunutis

BIOTISKIE F.
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Paratrioza cockerelli — kartupelu lapblusina




HOMOPTERA: ALEURODIDAE - baltblusinas

BIOTISKIE F.
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Trialeurodes abutiloneus — grimonu brunuts
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Bemisia argentifolii




HOMOPTERA: ALEURODIDAE - baltblusinas
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' HOMOPTERA: CICADIDAE - cikades

n
Ll
N
n
F_
@)
oM

|ZPAUSMES:

STRESA

Magicicada septendecim

UGA0488037
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HOMOPTERA: CICADIDAE - cikades

BIOTISKIE F.
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HOMOPTERA: MEMBRACIDAE - cikadinas
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Platycotis vittata — ozolu cikadina




HOMOPTERA: MEMBRACIDAE - cikadinas

BIOTISKIE F.
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Miicrutalus calva
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Phylloxera vitifoliae — vinogulaju filoksera




HOMOPTERA: PHYLLOXERIDAE
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Euschistus servus = brunblakts



HETEROPTERA blaktis

n""i..-""

=

=N

BIOTISKIE F.

|ZPAUSMES:

STRESA

59

Euschistus servus = brunblakts



HETEROPTERA - blaktis
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LEPIDOPTERA: Geometridae - sprizmesi
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Lambdina pellucidaria = priezu Gnejs




LEPIDOPTERA: Geometridae — sprizmesi

BIOTISKIE F.
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Semiothisa banksiana = geometriskd kode
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BIOTISKIE F.
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LEPIDOPTERA: Geometridae — sprizmesi

Bupalus pinarius = priezu in€js



LEPIDOPTERA: Geometridae — sprizmesi
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LEPIDOPTERA: Noctuidae - pucites

BIOTISKIE F.
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Spodoptera exigua = biesu pucrte (?)




LEPIDOPTERA: Noctuidae - pucites
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LEPIDOPTERA: Noctuidae - pucites
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LEPIDOPTERA: Noctuidae - pucites

BIOTISKIE F.
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LEPIDOPTERA: Noctuidae - pucites

BIOTISKIE F.
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Helliothis virescens — tabakas pucite (?)
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LEPIDOPTERA: Papilionidae - diztaurini
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Papilio machaon = cemurziezu diztaurins
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LEPIDOPTERA: Sphingidae - sfingi

BIOTISKIE F.
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LEPIDOPTERA: Sphingidae - sfingi
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Saturniidae — pavaci

LEPIDOPTERA
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LEPIDOPTERA: Lasuocampldae verp 8ji
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Dendrolimus pini = priezu verpejs



I.EPIDOPTERA Lasmcampldae verp 8ji
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Malacosoma californicum = rietumu verpéjs (?)



COLEOPTERA: Chrysomelidae - lapgrauzi
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Epitrix cucumeris
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= Current distribution
2 - Origin of the potato

Leptinotarsa decemlineata — kartupelu lapgrauzis
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Cerambycidae -

COLEOPTERA
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COLEOPTERA: Cerambycidae - usaini
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COLEOPTERA: Curculioniae -.smecernieki
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OLEOPTERA: Curculionidae — smecernieki
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Listronotus oregonensis — A priezu smecernieks




COLEOPTERA: Curculionidae = smecerniei
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HYMENOPTERA: Diprionidae - skujlapsenes
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HYMENOPTERA: Diprionidae - skujlapsenes
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HYMENOPTERA: Siricidae — lapsenes
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Urocerus gigas = liela koksnes lapsene




HYMENOPTERA: Tenthredinidae — zaglaps.
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HYMENOPTERA: Tenthredinidae — zaglaps.
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HYMENOPTERA: Tenthredinidae — zaglaps.
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DIPTERA: Agromizidae — alotajmusas
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Agromyza alni-betulae = alkSnu-bérzu alotajmusa




DIPTERA: Agromizidae — alotajmusas
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Agromyza abiens = (?) alotajmusa




DIPTERA: Agromizidae — alotajmusas
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Liriomyza congesta — taurinziezu alotajmusa
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- THYSANOPTERA - tripsi
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Thrips simplex — bérzu alotajlapsene (?)
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Biotisko mijiecarblbou daudzveidiva
Augu-patogenu mijiecaroioa
Augu-augediju mijiecarbiva

Neoplazmu (gallu) veidotaji

BIOTISKIE F.
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AUGU NEOPLAZMAS

. AUGU NEOPLAZMAS veidojas anormalas

4 augSanas rezultata, ko izraisa biotiskie agenti
E) 3 Normal Cells /
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AUGU NEOPLAZMAS

AUGU NEOPLAZMAS veidojas anormalas
augsanas rezultata, ko izraisa biotiskie agenti

BIOTISKIE F.

BAKTERIJAS
SENES
NEMATODES
ERCES
KUKAIN]
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AUGU NEOPLAZMAS

AUGU NEOPLAZMAS veidojas anormalas
augsanas rezultata, ko izraisa biotiskie agenti

BIOTISKIE F.

BAKTERWAS
SENES
NEMATODES

[ ERCES
KUKAINI

POSMKAJU IZRAISITAS
NEOPLAZMAS:
GALLI (PANGAS)
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BIOTISKIE F.
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AUGU NEOPLAZMAS

AUGU NEOPLAZMAS veidojas anormalas
augsanas rezultata, ko izraisa biotiskie agenti

Coleoptera

Homiptera
BAKTERIAS Hyglfmem

SENES Lepidoptera
NEMATODES Thysanoptera

ERCES
KUKAINI KUKASS

13 000 sugu

POSMKAJU IZRAISITAS
NEOPLAZMAS:
GALLI (PANGAS)



AUGU GALLU VEIDI

UZ ATSEVI§I,(AM DALAM PUMPURU PARVEIDNES
(pangas) (terati)

BIOTISKIE F.
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AUGU GALLU FUNKCUAS

AUGU GALLI:
e posmkaja genotipa paplasinats fenotips
e palielina posmkaja izdzivoSanas spéju
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AUGU GALLU FUNKCUAS

AUGU GALLI:
e posmkaja genotipa paplasinats fenotips
e palielina posmkaja izdzivoSanas spéju

BIOTISKIE F.

BARIBAS VIELU hipoteze:
galli nodrosina pastipringtu barbas vielu apgadi.
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AUGU GALLU FUNKCUAS

AUGU GALLI:
e posmkaja genotipa paplasinats fenotips
e palielina posmkaja izdzivoSanas spéju

BIOTISKIE F.

BARIBAS VIELU hipoteze:
galli nodrosina pastipringtu barbas vielu apgadi.

MIKROVIDES hipotéze:
gallu audi pasarga galla veidotaja pécnacejus no
nelabveligiem abiotiskajiem apstakliem.
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AUGU GALLU FUNKCUAS

AUGU GALLI:
e posmkaja genotipa paplasinats fenotips
e palielina posmkaja izdzivoSanas spéju

BIOTISKIE F.

BARIBAS VIELU hipoteze:
galli nodrosina pastipringtu barbas vielu apgadi.

MIKROVIDES hipotéze:
gallu audi pasarga galla veidotaja pécnacejus no
nelabveligiem abiotiskajiem apstakliem.

IENAIDNIEKU hipotéze:
galla struktiira pasarga galla veidotaja pécnacéjus
no dabiskajiem ienaidniekiem (biotiskie agenti).
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AUGU GALLU FUNKCUAS

NO AUGA VIEDOKLA:
o parazitsms (?)
o simbioze (?)

BIOTISKIE F.

Janoskaidro, vai augam paliek “labak” vai “sliktak” no
galla klatbutnes

PROBLEMAS:
e lielas uznémibas atskiribas augu individu limeni
e nav izstradata laba mode|sistema
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BIOTISKIE F.
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AUGU GALLU FUNKCUAS

INDUKCIJAS PROCESS:
e ovipozicija
e kimiski savienojumi uz olu virsmas
e augosa kapura izraisiti signali (mehaniski, kimiski)

INDUKCIJAS MEHANISMS:
e augu hormoni vai to analogi
e mehaniska iedarbiba
e genétiska manipulacija



AUGU GALLU
UZBUVE
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KAPURA KAMBARA _ VAKUOLETA PARENHIMA
SKLERENHIMAS APVALKS ~ KAPURS (klas par baribas

aamisas view PUE e

LAPAS i -Nokd
EPIDERMIA IZKLAJUMS TENHIMA
VADAUDU

KULITIS

PARENHIMAS UN
SKLERENHIMAS AREJI
SLANI

|ZPAUSMES:

Cinipidu gallu lapsenes
Diplolepis spinosa galls uz
rozes lapas
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AUGU GALLU UZBUVE
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Outgroup

A. lignicola (2)

A. gallaetinctoriae (3)
A. kollari (1)

A. corruptrix

A. coriarius (4)

A. conglomeratus

A. conificus (5)
A. curtisii (6)

— A. hartigi (7)

A. gemmea (8)

. dentimitratus (10)
. caputmedusae (11)
. quercuscalicis (9)

.coronatus (12)
mitratus
. quercustozae (13)

. hungaricus
. lucidus (15)
. seckendorffi (14)

. panteli (16)
.mayri(17)

> > > > > >>» > >>D>

. schroeckingeri

. solitarius
. fecundator (18,19)

. curvator

> > > > >

. quadrilineatus
A. malpighii (20)

~

-/
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A. kollari
clade

A. hartigi
clade

A. quercuscalicis
clade

A. mayri
clade

A. fecundator
clade

9 0 11 12 13
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Cinipidu gallu lapsenes Andricus galli uz ozola
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Liepu lapu radzinérces Eriophyes tiliae galli uz liepu lapas
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Karpérces Vasates quadripes galli uz Acer saccharinum
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Radzinérces Eriophyes parapopuli galli uz apses
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Radzinérces Eriophyes padi galli uz ievas




HOMOPTERA - augutis

BIOTISKIE F.

n
L
=
n
)
<
o
N
<
n
L
o
|_
n

il

Gobu-labibu laputs Tetrauneura ulmi uz Ulmus glabra
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HOMOPTERA - augutis
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Plakanpangu laputs Colopha compressa uz Ulmus laevis



HOMOPTERA - augutis

n
L
N
n
@)
oM

|ZPAUSMES:

STRESA

Gobu-janogu laputs Eriosoma ulmi uz gobas Ulmus glabra




HOMOPTERA - augutis
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Baltblusinas Pachypsylla celtidismamma galli uz Celtis




HOMOPTERA - augutis

BIOTISKIE F.
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Adelges abietis galls uz Picea glauca




HOMOPTERA - augutis
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Adelges abietis galls uz Picea abies



HOMOPERA — augutis
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Adelges abietis galls uz Picea asperata
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Adelges cooleyi galls uz Picea



HOMOPTERA - augutis
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Filokseras Callirhytis galls uz ozola




HOMOPTERA - augutis

BIOTISKIE F.
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Filokséras Callirhytis fructuosa galls uz ozola zilem




| uz Linaria

ae gall

inari

Smecernieka Gymnetron |

_ COLEOTRA — vaboles B
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HYMENOPTERA - plévsparni
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Panglapsenes Pontania galls uz Salix fragilis




HYMENOPTERA - plévsparni

BIOTISKIE F.
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Panglapsenes Pontania vesicator galls uz Salix alba




HYMENOPTERA - plévsparni
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Rozu stinveida panglapsenes Rhodites roseae g. uz Rosa




HYMENOPTERA - plévsparni

BIOTISKIE F.

Ozolu abolveida panglapsenes Cynips quercusfolii galli
uz Quercus robur
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HYMENOPTERA - plévsparni

BIOTISKIE F.
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Ozolu Ciekurveida panglapsenes Andricus foecundatrix
galls uz Quercus robur
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HYMENOPTERA - plévsparni
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Disholcaspis quercusmamma galls uz Quercus robur




HYMENOPTERA - plévsparni
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Dryocosmus galls uz Quercus



DIPTERA - divsparni
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Rozveida pangodina Rhabdophaga rosaria galls uz Salix



DIPTERA - divsparni
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Vitolu pangodina Rhabdophaga galls uz Salix

w
o0




DIPTERA - divsparni
Cecidomyia bisetosa galli uz Pinus
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DIPTERA - divsparni
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Spurgia esulae galls uz Euphorbia



DIPTERA - divsparni
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Urophora carduis uz Cirsium arvense



