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Baltalk$na ietekme uz eglu saknu rizosféras mikrofloru un tas
antagonismu pret Heterobasidion annosum

N. Arhipova, T. Gaitnieks, LVMI ,,Silava”, V. Nikolajeva, L. Vulfa, A. Mihailova, LU
Biologijas fakultate

Kopsavilkums: Lai novértétu baltalksna Alnus incana (L.) Moench. ietekmi
uz eglu Picea abies (L.) Karst. saknu rizosféras mikrofloru, tris parauglaukumos ievakti
augsnes paraugi - attiecigi eglu un baltalk$nu saknu zona. Parauglaukumi ierikoti eglu—
baltalk$nu mistrotas audzés. Kontrolei augsnes paraugi ievakti ari blakus esosajas eglu
tiraudzés. Mikrofloras raksturo$anai izmantotas at$kaidijuma, ka ari augsnes picinu apau-
guma metodes. Analizéts augsnes mikrofloras antagonisms pret Heterobasidion annosum.
Raksturots ari saknu rizosféras un atseviski izdalito mikroskopisko sénu antagonisms pret
H. annosum.

Iegutie rezultati liecina, ka eglu saknu rizosféra mistrotas audzés mikroskopisko
sénu daudzums ir lielaks [(3,6+0,6)x10°) kvv/g] neka eglu tiraudzés [(2,0+0,2)x10%)
kvv/g]; P<0,01. Eglu un baltalk$nu saknu rizosféra mistrotas audzés salidzinajuma ar
eglu saknu rizosféru tiraudzés mikroskopisko sénu daudzveidiba ir lielaka. Konstatéts, ka
baltalk$nu saknu rizosféra sastopams vairak Trichodermaspp., neka eglu saknurizosféra. No
eglu un baltalk$nu saknu rizosféras (mistrotas audzés) izdalito mikroskopisko sénu starpa
bija vairak pret H. annosum antagonistisku sénu celmu, salidzinot ar mikroskopiskajam
séném, kas izdalitas no eglu saknu rizosféras tiraudzés.

Nozimigakie vardi: antagonisms, rizosféra, mikroflora, Alnus incana, Picea abies, Hete-
robasidion annosum.

N.Arhipova, T.Gaitnieks, LFRI ,Silava”, V.Nikolajeva, L. Vulfa, A.Mihailova, Uni-
versity of Latvia. Impact of grey alder on microflora of rhizosphere of Norway spruce
and on its antagonism against Heterobasidion annosum

Abstract. To evaluate the impact of grey alder Alnus incana (L.) Moench on the
microflora of root rhizosphere of Picea abies (L.) Karst., in mixed spruce-alder stands,
there were collected soil samples in three sample plots in the root zone of grey alder and
spruce, respectively. Soil samples from the adjoining stands were taken for the control.
The microflora dilution as well as the soil-clot methods were used. The soil microflora
antagonism against Heterobasidion annosum was also analysed. The antagonism of the
root rhizosphere and also of some isolated microscopic fungi against H. annosum. was
also described.

The obtained data show the amount of microscopic fungi in the root rhizosphere
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of spruce in mixed stands [ (3,640,6)x10° cfu/g] to exceed that for pure stands of spruce
[(2,0£0,2)x10° cfu/g]; P<0,01. In mixed stands the diversity of microscopic fungi in the
root rhizosphere of spruce and alder is higher than in pure stands of spruce. It was found
that the presence of Trichoderma spp. in the rhizosphere of grey alder was more abundant
as compared to that of spruce. Out of total number of microscopic fungi isolated from
the rhizosphere of spruce and grey alder in mixed stands the number of fungi antagonistic
against H. annosum was higher compared with those isolated from the root rhizosphere in
pure stands of spruce.

Key words: antagonism, rhizosphere, microflora, Alnus incana, Picea abies, Heterobasidion
annosum.

Apxunosa H., Tairtauexc T., ATUAH «Cuaasa>», Huxoaaesa B., Byada A., Mu-
xariaoBa A., AY. BAusiHHe OABXH Cepoil Ha MEKPOPAOPY pH30CPephl eAH H €€ aHTaro-
uusm Kk Heterobasidion annosum

Pestome. Uro6b1 onjeHuTb Bo3aeiicTBue OAbXH cepoit Alnus incana (L.) Moench.
Ha MEKpodAOpy pusocdepnt eau Picea abies (L.) Karst,, Ha Tpex ONBITHBIX y4acTKax
6bIAM B3STHI 06Pa3Ifbl IOYBH (B KOPHEBOI 30HE EAM H CEPOHl OABXH COOTBETCTBEHHO).
Kak sxcrieprmeHTaAbHbBIE YIACTKU OBIAY HCIIOAB30BAHBI CMENIAHHbIE HACAKACHHS eAH U
OABXHU. AASL KOHTPOASL OOPasL{bl IOYBBI OBIAK B3SIThI HA COCEAHMX YYACTKAX B YHCTOM IIO
COCTaBy €AOBOM HACAXACHUU. AASI XapaKTePHCTUKHA MHUKPOYAOPH MCIIOAB30BAH METOA
pasBeAEHUIT U METOA OOpacTaHUs II0YBEHHBIX KOMOYKOB.

B panHOM paboTe MPOAHAAM3UPOBAH AHTATOHM3M IIOYBEHHOH MHKPOQPAOPEI,
a Take MUKpodaopsl pusocdepst oabxu k Heterobasidion annosum. AomoAHUTEAbHO
IPOBEPEH AHTarOHU3M OTAEABHBIX IITAMMOB ITOYBEHHBIX IprboB k H. annosum.

TToAy4eHHbIEe pE3YABTATH CBHAETEABCTBYIOT, 4TO B pH3ocdepe ear (B CMeIIaHHBIX
HACAXACHHMAX) KOAMYECTBO MHMKPOCKONIMYECKMX IOYBEHHBIX IPHOOB CyleCTBEHHO
6oabme [ ((3,6£0,6)x10%) koa./T] yeM B pusocdepe eam, pacTylieil B YHCTON KyABType
[((2,0£0,2)x10%) xoa./r]; P<0,01. B cmemanHbix Hacaxpenusx (B pusocdepe eau
M OAbXM) OTMeYeHO 6oAblliee PasHOOGpasMe BHAOB MHUKPOCKOIMYECKHX I'PUOOB IIO
CPaBHEHHIO C pU3OCPepoil eAr B YUCTOM IIO COCTaBYy €AOBOM HacaXAeHHH. Taioxe
obuapyxero uro Trichoderma spp. B 60AbIlIeM KOAMYECTBe BCTpedaeTcsi B pusocdepe
oabxy. CpeArt MUKPOCKOIIMYeCKUX IPHOOB, BHIACACHHBIX U3 KODHEBOM 30HbI AU U OAbXU
(B CMeIIaHHBIX HACAAEHHAX) KOAMYECTBO aHTAarOHMCTHYecKux K H. annosum mrammos
rpu60B GOABIIE B CPABHEHHH C IPU6aMK, BhIACACHHBIME U3 PH30CcQephI eAn (pacTymeit B
YHCTOM IO COCTABY EAOBOM HACAKACHHH).

Katouesvie caosa: antaronnsm, pusocdepa, muxpodaopa, Alnus incana, Picea abies,
Heterobasidion annosum.
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Ievads
Baltalksnis Alnus incana (L.) Moench.
meZsaimnieciba  tiek sekmigi izmantots

augsnes ielaboganai, lauksaimniecibas zemju
apmezo$anai un degradétu meza zemju
atjaunosanai (Huss-Danell, Lundmark 1988,
Dawson 1990, Wheeler 1990, Kirki, Maltamo,
Eerikiinen 2000). Konstatéta skujkoku razibas
paaugstinasanas, ja piemistrojuma ir Alnus sp.
(Tarrant 1961, Melzer 1990). Taéu Alnus sp.
ietekmé ari augsnes rizosféru un mikrofloru
(Schalin 1966, Hudson 1993). Turklat Alnus
sp. nomac augsnes patogéno mikrofloru
skujkoku audzés (Tarrant, Trappe 1971, Li, Lu,
Trappe, Bollen 1972). Ir norades, ka baltalksnis
samazina Heterobasidion annosum izplatibu
skujkoku audzés (Ljunger 1959, Mikola 1966).
Pétjjumi liecina, ka vairums streptomicétu,
kas izoletas no baltalk$na rizosféras, ir
antagonistiskas pret H. annosum (Johansson,
Marklund 1980). Konstatéta Alnus rubra

inhibé&josa ietekme uz Heterobasidion annosum
un citu patogénu attistibu (Hutchins 1980).
Citos pétijumos atziméts, ka liela priezu saknu
rizosféras mikrofloras dala ir antagonistiska
pret H. annosum (Enikeyeva, Rudneva, Sizova
1972).

Darba meérkis - analizét eglu saknu
rizosféras mikrofloras izmainas baltalkénu
ietekmé, ka ari
antagonismu pret H. annosum.

novértét mikrofloras

Materials un metodika

Empiriska materidla ievak$anas vietas

Empiriskais materials tika ievakts 3
parauglaukumos eglu (Picea abies (L.) Karst.)
— baltalkénu (Alnus incana (L.) Moench.)
mistrotas audzés, ka ari blakus esosas eglu
tiraudzés (1.tabula).

Augsnes paraugi ievakti 10-15 cm
dziluma (viena parauglaukuma - 3 vietas)
attiecigi eglu un baltalk$nu saknu zona.

1.tabula, Table 1

Parauglaukumu raksturojums

Description of sample plots

Uil lecirknis/
Paraug- | MeZzsaimnieciba/ Sue Meza _
laukums, | virsmeznieciba, me;glrzc;ba, tips :: Audfz;;ia'xastava
Sample Forestry/ forest e Type of 9 :
i district/ Stand formula
plot district . forest
forest site
. 37.
Daug- VZ er.ngalles_ . Mlsa§ Veéris kv.,
mezsaimnieciba/ iecirknis/ . 9E.. 1Ba
male ) Oxalidosa 7. 35 20
forestry forest site
_nog. |
Dienvidkurzemes Skrundas .
: . . . . Veéris 1. kv,,
Embite virsmeznieciba/ | mezZnieciba/ . 8Ba,.2E
. s Oxalidosa | 2.nog. 35725
forest district forest district
Dienvidlatgales Seélpils Damaksnis 220
- . T Lo . kv., 7E1Ba, 2Ba. +
Viesite | meZsaimnieciba/ iecirknis/ Hylocomi- AT
. 14. P,Os
forestry forest site osa nog 55
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Laboratorijas darbu metodika
Augsnes mikrofloras salidzinajums

Augsnes mikrofloras raksturo$anai
izmantotas $§adas metodes:

1) at$kaidijumu metode. Sagatavoja
augsnes suspensiju — 10 g augsnes uz 90 ml
sterila destiléta idens (30 min. uz kratitaja KS-
15). Péc tam sagatavoja at$kaidijumu sérijas péc
vispar piepemtis metodikas. Atskaidijumus
1:10% 1:10% 1:10% 1:10* pa 0,2 ml uzséja uz
trim dazadam barotném tris atkartojumos
(glicerina-arginina barotne — streptomicétém;
Torntona barotne - baktérijam un iesala
barotne - mikroskopiskajam séném). Kultivéja
20°C, kolonijas saskaitija péc septinam dienam.
Aprékindja mikroorganismu kvv (koloniju
veidojo$o vienibu) daudzumu viena grama
augsnes (Alef, Nannipiri 1988).

lesala barotne: iesala ekstrakts — 15 g,
agars — 10 g, destiléts adens — 1000 ml.

Torntona barotne: K HPO, - 1 g; MgSO,
- 0,2 g; CaCl, - 0,1 g; NaCl - 0,1 g; FeCl, ~
0,001 g; KNO, - 0,5 g; asparagins — 0,5 g;
mannits — 1,0 g; agars — 12 g; destiléts idens
— 1000 ml.

Glicerina-arginina  barotne:  glicerins
- 12,5 g; L-arginins — 1,0 g; NaCl - 1,0 g;
K,HPO, - 1,0 g; MgSO, - 0,5 g; Fe,(SO,),
- 0,01 g; CuSO, - 0,001 g; ZnSO, — 0.001 g;
MnSO, - 0,001 g; agars — 12 g; destiléts iadens
- 1000 ml (Vanderzant, Splittstoesser, 1992,
Cemenos 1990).

Dominéjosas sénu gintis noteiktas,
izmantojot mikroskopu ,Leica DM4000b”
(ar palielingjumu 100x — 400x) (AurBHHOB
1967).

2) augsnes picinu apauguma meto-
de (celulozi
noteikanai). Tika izmantotas 2 barotnes:
Castuhina barotne (mikroskopiskajim séném):
(NH,),SO, - 3,75 g; KH,PO, - 2,5 g; MgSO,

noardo$o  mikroorganismu

- 1,25 g; FeSO, - 0,01 g; MnSO, - 0,01 g;
agars — 20 g; destiléts adens — 1000 ml; Kadota
barotne (baktérijam): NaNO, - 0,5 g; K, HPO,
- 1g; MgSO, - 0,5 g; FeSO, - 0,01 g; agars
- 20 g; destiléts adens — 1000 ml. Barotnes
parklaja ar filtrpapira gabalipiem (diametrs -
7 cm). Augsni samitrinaja ar sterilizétu adeni
un mazas augsnes picinas transforméja Petri
platés un inkubéja 10 dienas termostata, 22°C
temperatiira (3axapos 1978, Gaitnieks, Berg,
1998).
Antagonisma parbaude pret Heterobasidion
annosum

Mikrofloras parbaudei
pret Heterobasidion annosum izmantotas $adas
metodes:

1) kopéjas augsnes mikrofloras rezis-

antagonisma

tences novértéjums (izmantojot augsnes
picipu metodi): tika izvélétas divas viena
vecuma Heterobasidion annosum testkultaras
- Rb175 (S grupa) un 358 (P grupa) (izolati
iegatiZviedrijas Lauksaimniecibas Universitaté
— R. Vasaitis). To kultivé$anai izmantoja iesala
barotni. Testkultaru (H. annosum sporu
suspensiju) uzséja uz barotnes Petri platé un
tlit uz tas novietoja 10 augsnes picinas, lai
parbauditu, vai ap picinam izaugusi mikroflora
nomac H. annosum auganu. Antagonisma
novértéjums: antagonisms netika novérots,
H. annosum kolonijas atrastas visas Petri plates
laukumd; + vaj$ antagonisms, H. annosum
kolonijas aiznem apméram 50% no Petri plates
laukuma; + stiprs antagonisms, H. annosum
kolonjjas aizpem apméram 25% no Petri
plates laukuma; ++ |oti stiprs antagonisms, H.
annosum kolonijas netika konstatétas visa Petri
plates laukuma. Atseviski atziméta Trichoderma
spp. klatbitne. Sis sénes aug oti atri un péc
neilga laika aiznem visu Petri plati. Trichoderma
spp. parazité uz citim séném un vienmer ir
antagonistiska pret H. annosum (]ohnson,
Curl, Bond, Fribourg 1965).
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2) baltalk$na sakpu rizosféras
ietekmes novértéjums uz H. annosum
auganu  (izmantojot baltalk§pa  saknu
gabalinus): 0,5 ml H. annosum biezu suspensiju
vienmeérigi izkliedéja uz Petri plates ar iesala
barotni un platé ievietoja S vienada lieluma
baltalképa saknu gabalinus; 10
dienas termostata 20°C temperatira. Péc
tam noveértéja, kada ir saknu rizosféras

inkubéja

mikroorganismu ietekme uz H. annosum
attistibu. Antagonismu novértéja lidzigi ka
iepriek$gja metodé (Johnson, Curl, Bond,
Fribourg 1965).

3) Biezo suspensiju agara bloku
metode. No
tirkultiras izgrieza bloku (4x4 mm) un
novietoja Petri plates vidi uz iesala barotnes,
$aja pasa Petri platé abas malas uzlika divus
agara blokus (4x4 mm), kas tika izgriezti no 7

7 dienu vecas H. annosum

dienuveca,bieza uzséjuma” kura pagatavosanai
izmantoja S Petri plates ar Torntona barotni
un S - ar glicerina-arginina barotni. Uz $§im
barotném tika uznestas 0,1 pl neatskaiditas
augsnes suspensijas. Atkartojumu skaits — 20
Petri plates katrai barotnei. Inkubéja termostata
10 dienas 20°C temperatiird. Antagonisma
novértéjums: - antagonisms netika konstatéts
(H. annosum micélijs uzaug virsa analizéjamai
kultarai); + vaj§ antagonisms (H. annosum
micélijs sak augt uz analizéjamas kultiras,
bet veidojas antagonisma zona — H. annosum
micélija uzbiezindjums); + stiprs antagonisms
(starp H. annosum un analizéjamo kultaru
veidojas izteikts micélija uzbiezindjums);
atseviski tika noteikts sterilas zonas platums
(cm) starp analizéjamo kultaru un H. annosum
micéliju, kas liecina par antagonisma stiprumu
- jo plataka sterild zona, jo antagonisms ir
izteiktaks (Johnson, Curl, Bond, Fribourg
1965).

4) mikroskopiskosénuantagonisms
pret H. annosum: uz iesala barotnes Petri
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platé novietoja agara bloku ar H. annosum
kultaru (7 dienas vecu, kultivétu uz iesala
agara) un izvélétds mikroskopiskas sénes
tirkultras (izdalitas no augsnes un audzétas
tirkultara 6 dienas uz iesala barotnes) agara
bloku. Analizéjamo sénu agara bloki tika
novietoti katrs sava Petri plates mala. Inkubéja
19°C temperatira 7 dienas. Antagonistiskas
iedarbibas gadijuma veidojas sterila zona starp
abiem micélijiem. Antagonisma novértéjums:
- antagonisms netika konstatéts - H. annosum
micélijs uzaug virsa analizéjamai sénei; * vaj$
antagonisms - H. annosum micélijs sak augt
uz analizéjamas sénes micélija, bet veidojas
antagonisma zona - micélija uzbiezinajums;
+ stiprs antagonisms - starp H. annosum
un analizéjamas sénes micélijiem veidojas
izteikts micélija ++ loti
stiprs antagonisms - séne uzaug H. annosum

uzbiezinajums;

miceélijam virsd un to pilnigi iznicina. Atseviski
tika noteikts sterilas zonas platums (cm) starp
analizéjamas sénes un H. annosum micélijiem,
kas rada antagonisma stiprumu - jo plataka
sterila zona, jo antagonisms ir izteiktaks
(Woodward, Stenlid, Karjalainen, Hiittermann
1998).

Rezultati un diskusija

Rizosféras  mikrofloras  daudzuma
salidzindjums analizétajos parauglaukumos
paradits 2. tabula.

Novértéjot baltalkinu un eglu saknu
rizosféras mikrofloru mistrotas audzés, biitiskas
at§kiribas nav konstatétas. Salidzinot eglu
saknu rizosféras mikrofloru mistrotas audzés
ar eglu saknu rizosféras mikrofloru tiraudzés
konstatéts, ka mistrotas audzés mikroskopisko
sénu  daudzums ir lielaks attiecigi
(3,640,6)x10° un (2,0+0,2)x10% P<0,01.
Aktinomicétu un baktériju skaits butiski
neat8kiras. Literatird atziméts, ka meZzaudzés

ar lielaku koku sugu daudzveidibu augsné ir
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2. tabula, Table 2

Rizosféras mikrofloras daudzums (kkv/g)
Quantity of microflora of rhizosphere (cfu/g)

Mikroskopiskas Aktinomicétes Baktérijas
Parauglaukums sénes (x10°%) (%10%) (x10%)
Sample plot Microscopic fungi Actinomycetes Bacteria
(x10°%) (x10°) (x10°)
Eglu rizosféra tiraudzés
Rhizosphere of spruce in spruce monoculture
Embate 2,3+0,5 4,3+1,7 1,3+0,3
Viestte 1,7+0,2 2,5+0,8 10,0+1,7
Daugmale 2,1+0,3 1,8+0,3 2,4+0,6
e 2,0+0,2 2,9+0,8 4,6+2,9
Average
Eglu rizosféra mistrotas audzés
Rhizosphere of spruce in mixed stand
Embate 3,6+0,2 2,7+0,3 0,9+0,2
ViesTte 2,6+0,5 1,0+0,3 0,7+0,1
Daugmale 4,5+0,8 4,0+1,3 3,4+0,6
bk 3,6+0,6 2,6+1,0 1,7+0,9
Average
Baltalksna rizosféra
Rhizosphere of grey alder
Embute 2,3+0,2 4,0+1,0 1,9+0,3
Viesite 3,9+0,8 2,5+0,3 1,8+0,1
Daugmale 1,5+0,2 1,2+0,2 3,6+0,4
e 2,6+0,8 2,6+1,0 2,4+1,4
Average

ari vairak mikroskopisko sénu sugu (Wicklow,
Bollen, Denison 1974). Eglu tiraudzes rizosféra
konstatéts lielaks baktériju daudzums neka
baltalk$nu un eglu saknu rizosféra mistrotas
audzés. Citu autoru pétijumi liecina, ka

skujkoku audzes, salidzindgjuma ar Alnus sp.

audzi, ir vairak parstavétas Streptomyces spp.

(Hutchins, Li 1981).
Eglu  audzés baltalkéna

piemistrojumu ir lielaka mikroskopisko sénu

ar
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daudzveidiba (1.attéls). Eglu rizosféra tiraudzés
konstatétas Penicillium, Mortierella, Mucor,

Cladosporium, Oidiodendron un Mycogone
gints sénes. Eglu rizosféra audzés ar baltalkéna
piemistrojumu  tika izdalitas  Penicillium,

Mortierella, Mucor, Cladosporium, Fusarium,
Scopulariopsis, Geotrichum, Dactylella, Dicoccum
un  Scopulariopsis ~ gints  sénes,
baltalk$nu rizosféra - Penicillium, Mortierella,
Mucor, Cladosporium, Fusarium, Geotrichium,
Acremonium,  Oidiodendron,  Verticillium,
Scopulariopsis, Aspergillus, Gliocladium un
Botrytis  gints Literattira atzimets,
ka ¢etrus gadus vecu baltalk$nu rizosféra
Trichoderma, Penicilium un Mucor spp. ir vairak
neka tada pasa vecuma eglu stadu rizosféra
(Johansson, Marklund, 1980).

savukart

sénes.

legutie dati par Aspergillus spp.
klatbatni Alnus incana rizosféra atskiras no
secindjumiem par Alnus rubra ietekmi uz
augsnes mikrofloru skujkoku audzés. Minétaja
pétijuma atziméts, ka Aspergillus spp. nav
sastopama Alnus rubra tiraudzé. Tomér ari
mistraudze Aspergillus spp. sastada tikai 3-5%
no kopéja mikroskopisko sénu daudzuma (Lu,
Chen, Bollen 1968).

Mikrofloras  at$kiribas  baltalksnu
piemistrojuma ietekmé varétu bit saistitas ar
nobiru ietekmi uz augsnes mikrofloru.

Novértéjot augsnes mikrofloru ar
augsnes picipu apauguma metodi (celulozi
noardogo sénu raksturo$anai), konstatéts, ka
eglu tiraudzés sastopams mazak Trichoderma
spp. neka mistrotas audzés (P<0,01). Lietojot

ats$kaidijuma metodi,
secinats, ka Trichoderma spp.
. & Geotrichum v

100% daudzums baltalk$nu saknu
90%1  Fusartum rizosfera ir lielaks neka eglu
80% O Sterils micelijs/ sterile sakr,lu rizosfera ( ]“attéls).

70% mycelium T ~ L
= Askomicétes/ Ascomycetes || Ari literatiiras dati liecina,

60% .
o P ka Trichoderma spp. daudz
vairadk  sastopama  Alnus
40% N Mucor _ S e = -
o rubra audzé salidzinajuma
o m Mortierella ar skujkoku tiraudzi un
10%. = Penicillium mistraudzi  (Lu, Chen,
0% ) ® Trichoderma Bollen, 1968) Savukért
1 2 3 cita pétijuma Trichoderma
pety

spp. daudzuma atkiribas

1.attéls. Dominéjogas sénu gintis (atskaidijuma
10%): 1 — eglu rizosféra tiraudzés; 2 - eglu
rizosféra mistrotas audzés; 3 - baltalk$pu
rizosféra.

Figure 1. Occurrence of dominating groups of
microscopic fungi (in dilution 10°): 1 - rhizosphere
of spruce in spruce monoculture; 2 - rhizosphere
of spruce in mixed stands; 3 - rhizosphere of grey
alder.
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eglu un baltalkspu audzé
nav konstatétas, izpemot eksperimentu, kur
noveértéta 4-gadigu stadu rizosféras mikroflora
(Johansson, Marklund 1980).

legutie rezultati par Trichoderma spp.
daudzuma palielina$anos augsné baltalksna
piemistrojuma ietekmé liecina, ka baltalk$nu
stadjjumi butu izmantojami saknu trupes
(Heterobasidion sp. S grupa) izplatibas
ierobezo$anai. Minétais Ipa$i attiecinams uz
lauksaimniecibas zemém, kur nav sastopama
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meZa zemém raksturiga augsnes mikroflora
(Bacuasiyckac 1989).

Nosakot  antagonistisko
organismu daudzumu eglu saknu rizosféra
tiraudzés un mistraudzés ar tris metodém

mikro-

(kopéjas augsnes mikrofloras rezistences
novértéjums; baltalk$pa saknu
ietekmes noveértéjums; biezo suspensiju agara
bloku metode), atkiribas netika konstatétas
(3. tabula).

rizosféras

3. tabula, Table 3

Eglu un baltalk$nu saknu rizosféras mikrofloras antagonisma parbaude pret
Heterobasidion annosum S un P grupu
Antagonism of microflora of rhizosphere of spruce and grey alder against Heterobasidion

annosum (S and P groups)
. Bieza suspensija, o
b ggbahr,u, Microorganisms suspension Plglgas,
Paraug- Root pieces = " Soil clots
laukums,

Sample plot S P S P S P S P
grupa/ | grupa/ | grupa/ | grupa/ | grupa/ | grupa/ | grupa/ | grupa/
group | group | group | group | group | group | group | group

Eglu tiraudzé egju saknu zona
Rhizosphere of spruce in spruce monoculture

_ . ++ ++
Embite t+ t++ (1.2 - (0.73) + t+ t++
Viesite t++ t+ + + + - t+ t+
Daugmale t++ t++ + + + - t++ t++

Mistrotas audzés egju saknu zona
Rhizosphere of spruce in mixed stand
Embite - t+ + + + + + t++
Vieslte t++ t+ + + + - t+ t+
Daugmale - t+ - - - + + t++
Mistrotas audzés baltalkSpa skanu zona

Rhizosphere of grey alder
Embite t++ t++ - + - + t+ t++
Viesite t+ t+ (OTE-;?) - + + t++ t+
Daugmale t+ t+ + + - + + t+

T’ - Torntona barotne/ Tornton agar medium, G™ — glicerina — arginina barotne/ gliceryne

-arginin agar medium
t" -Trichoderma sp.;

- antagonisms netika novérots, H. annosum kolonijas atrastas visas Petri plates laukuma
* vaj$ antagonisms; H. annosum kolonijas aiznem apmeéram 50% no Petri plates laukuma;
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+ stiprs antagonisms, H. annosum kolonijas aiznem apméram 25% no Petri plates laukuma.
++ loti stiprs antagonisms, H. annosum kolonijas netika konstatétas visa Petri plates laukuma;

*

"' sterilas zonas platums starp analizéjamo mikroorganismu un H. annosum miceéliju, kas rada

antagonisma stiprumu — jo plataka sterila josla, jo izteiktaks ir antagonisms (cm)
- no antagonism observed, H. annosum detected on 100-80% area of Petri dish

+ weak antagonism; H. annosum detected on S0% area of Petri dish

+ strong antagonism, H. annosum detected on 25%% area of Petri dish

++ very strong antagonism, no H. annosum detected on all area of Petri dish.

ohrx

Visas augsnés tika konstatétas pret H.
annosum antagonistiskas mikroskopisko sénu
sugas. Tika izdalitas 34 sénes, kuram parbaudits
antagonisms pret H.
apkopoti 4. tabula. No baltalks$pa rizosféras
izdalitais Mucor sp. celms uzradija stipru

annosum. Rezultati

antagonismu pret H. annosum. Konstatéts
visu izdalito Mortierella spp. celmu stiprs
antagonisms pret H. annosum, iznemot celmus,
kas tika izdaliti no eglu rizosféras tiraudze -
minétie celmi uzradija vaju antagonismu pret

- width of sterile zone between analyzed microorganism and H. annosum mycelium (cm)

H. annosum. Atziméts visu analizéto Penicillium
gints sénu stiprs antagonisms pret H. annosum,
iznemot no saknu rizosféras izdalito celmu eglu
tiraudzé. (S.attéls, b). Ari citi autori konstatéjusi
Penicillium spp. antagonismu pret H. annosum
(Enikeyeva, Rudneva, Sizova 1972., Kowalski
1974). No eglu rizosféras (gan tiraudzes,
gan audzes ar baltalkinu piemistrojumu)
izdalitas Streptomyces spp. uzradija loti stipru
antagonismu pret abam H. annosum grupam
(5.attéls, a).

4. tabula, Table 4

Mikroskopisko sénu antagonisms pret H. annosum
Antagonism of microscopic fungi against H. annosum

Mikroorganisms,

Parauglaukumi,

Antagonisms pret H. Annosum,
Antagonism against H. annosum

Microorganism Sample plot
S grupalgroup P grupalgroup
Eglu tiraudzeé eglu saknu zona
Rhizosphere of spruce in spruce monoculture
Mortierella sp. (tumsi —
zal§ micélijs) Embate + +
(dark-green mycelium)
Viesite - -
Penicillium spp.
e Viesite + - =
Streptomyces sp. Viesite 0,7 +
Oidiodendron citrinum Daugmale - -
Mycogone sp. Daugmale + *
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Antagonisms pret H. Annosum,
Mikroorganisms, Parauglaukumi, Antagonism against H. annosum
Microorganism Sample plot
S grupalgroup P grupalgroup
Neidentificéta séne Daugmale 0.8 0.2
Unidentified fungi ViesTte + +
Mistrotas audzés eglu saknu zona
Rhizosphere of spruce in mixed stand
Streptomyces sp. Embate 2,3 1,5
; Embdte 1,0 1,0
Momerel.la*s.pp. (balts Embiite m %
micélijs) e
(white mycelium) V!eslte 0.5 i
Viesite - +
Daugmale 0,1 +
Penicillium spp. Embite 0,9 +
Embiite 0,2 0,3
Dicoccum sp. Viestte + +
Scopulariopsis sp. Viesite + +
Cladosporium sp. Daugmale 0,9 -
Cladosporium Daugnale i i
herbarum
Neidentificéta séne _
Unidentified fungus Embite 0.6 0.6
Mistrotas audzés baltalkSnu saknu zona
Rhizosphere of grey alder
Mortierella spp. (balts ViesTte 0,4 0,5
micélijs) —
(white mycelium) Viesite 0,8 0,6
Mortierella sp.
(krémkrasas micélijs) Embiite 1,1 0,5
(cream mycelium)
Mortierella sp. (brins
micélijs) Viestte + +
(brown mycelium)
Mucor sp. Embdte + +
Penicillium sp. Embate 0,1 +
Fusarium sp. Embite 0,3 +
Botrytis sp. Embate - -
Verticillium sp. Viesite 0,2 +
Scopulariopsis sp. Viestte + +
Aspergillus sp. Viesite 0,2 +
Neidentificétas sénes Daugmale -
Unidentified fungi ViesTte - -
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Antagonismu  pret H. annosum
uzradija ari Verticillium sp., Scopulariopsis sp.,
Fusarium sp. (no eglu-baltalknu mistrotas
audzes) un Mycogone sp. (no eglu tiraudzes).
Dicoccum sp. uzradija vaju antagonismu pret
H. annosum. Parbaudot Oidiodendron citrinum,
Cladosporium herbarum un Botrytis §ints sénes,

antagonisms pret H. annosum netika konstateéts.

Iegutie dati liecina, ka mistrota audzé ir vairak
pret H. annosum antagonistisku mikroskopisko
sénu celmu neka eglu tiraudze.

Turpmakajos pétijumos paredzéts
novértét augsnes mikrofloras izmainas dazada
vecuma baltalk$nu audzés, ka ari novertét
baltalk$pa piemistrojuma ietekmi uz augsnes
mikrofloru priezu audzés.

S. attéls. Dazadi antagonisma veidi:
a) loti stiprs antagonisms pret
Heterobasidion annosum (1 - Streptomyces
sp. no parauglaukuma Embite — mistrota
audze);
b) antagonisma pret H. annosum nav (6 =
Penicillium sp. no parauglaukuma Viesite
- eglu tiraudze).

Figure S. Antagonism:

a) very strong antagonisms against
Heterobasidion annosum (1 -
Streptomyces sp. from sample plot
Embute — mixed stand);

b) antagonism against H. annosum
not observed (6 — Penicillium sp.
from sample plot Viesite — spruce
monoculture).

Secinajumi
1. Lielaks mikroskopisko sénu daudzums eglu saknu rizosféra ir mistrotas audzeés neka
eglu saknu rizosféra tiraudzés [ ((3,6+0,6)x 10> mistraudzés un (2,0+0,2)x10° tiraudzés;
P<0,01]. Aktinomicétu skaits un baktériju kopéjais skaits bitiskas atskiribas neuzrada.
2. Mikroskopisko sénu daudzveidiba eglu un baltalk$nu saknu rizosféra mistrotas audzeés ir
lielaka neka eglu saknu rizosféra tiraudzés.
3. Baltalk$nu saknu rizosféra sastopams vairak Trichoderma spp. neka eglu saknu rizosfeéra.
4. Egluun baltalk$nu saknu rizosféra mistrotas audzés konstatéts vairdk pret Heterobasidion

annosum antagonistisku mikroskopisko sénu celmu neka eglu saknu rizosféra tiraudzés.

Darbs veikts ar Valsts programmas “Lapu koku audzésanas un racionilas izmanto$anas pamato-
jums, jauni produkti un tehnologijas” finansialu atbalstu.
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