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KOPSAVILKUMS

Péc energetiskas krizes pagajusa gadsimta septindesmitajos gados
sakas merktiecigs darbs pie alternativa kurinama ieguves iesp&jam, tika
petitas iesp&jas izmantot §im nolakam atraudzigas koku un kriimu sugas.
Visbiezak atraudzigo lapu koku plantaciju ierikoSanai tiek izmantoti
karkli par pamatu pemot dazadas liela auguma karklu sugas, kas labi
apsaknojas un strauji veido dazus liela auguma stavus dzinumus.

Karklu, vitolu gints (Salix) ietilpst vitolu dzimta (Salicaceae).
Kokus dévé par vitoliem, bet krimus par karkliem. Savvala Latvija
sastopamas 18 STs gints sugas. Bez tam loti izplatita ir ari starpsugu
hibridizacija, kas Joti apgritina izvEléta materidla identifikaciju péc to
morfologiskajam Ipasibam atraudzigo plantaciju ieriko$anai.

Latvija karklus izmanto arf tautas dailamatnieciba veidojot daudzus
un dazadus pinumu izstradajumus. Katrs pingjs ki izejas materidlu
izmanto vai nu savvala ievaktu, vai arl no arzemém ievestus karklus, kas
tiek atlasiti p&c pinumu izgatavoSanai labakajam ipasibam (elastibas,
krasas). Katra pingja saimnieciba izveidotas vegetativu pavairojamu
klogu karklu plantacijas. Kligu karkli tiek audzeti ari dazas
kokaudzétavas. Tomeér So karklu sugas lielako tiesu nav zinamas, netiek
ar parbaudita plantaciju viendabiba.

Karklu gints taksonomiska zipa ir loti sareZgita. Sugu noteik$anu
sarezgl daudzie hibridi, sugu morfologiska daudzveidiba un mainiba
konkrétos ekologiskos apstaklos. Tapéc iegitie paraugi péc to
morfologiskajam pazimém tika salidzinati ar herbariju.Arl tad visos
gadijumos neizdevas identificét sugu vai hibridus. Tapéc papildus tika
pétita to ploiditate, izmantojot plismas citometru. Atsevisku sugu un to
hibridu ploiditate ir atskiriga (pielikums Nr.7).

Izveidotaja Latvijas dtraudzigo lapu klonu registra ieklauti:

- Latvijas teritorija esoSo karklu kloni ar vislabako koksnes pasibu un
atraudzibas kombinaciju,

- Latvijas kltgu karklu audz&taju riciba esosie genétiskie resursi,

- dazadu regionu labako karklu aud?u individi, no kuriem papemts
materials un ierikoti stadijumi turpmakai karklu selekcijai nepieciesama
materiala audz€Sanai (mates darzi),

- Latvija izveidoto klonu ‘Monika’ un “Visvaldis’ iezimé&ti individi,

- Latvija ievestas un aprobétas arzemju atraudzigo karklu $kirnes,

- Latgales regiona bligznas (Salix caprea) un dazadu Latvijas regionu
balta vitola (Salix alba) populaciju individi, kuri paredzéti populiciju
genétiskajai izpétei,

- alkSpu s€klu plantacijas un no tam izveidota stadijuma daZadas
pakapes hibridi,



Latvija identificetie papeles (Populus tremula) kloni (Pielikums Nr.
1).
Karklu atraudzigas skirnes-kloni ir veidoti no Latvija sastopamam koku
sugam, lidz ar to, to klonu atpaziSana péc morfologiskajam pazimém ir
loti sarezgita un biezi k]iidaina.
Izmantojot DNS markierus izstradata atraudzigo lapu koku Skirnu
molekulari genétiskas identifikdcijas metodika (pielikums Nr. 2).
Vegetativi pavairojamo atraudzigo sugu klonu identifikacija ar DNS
markieriem sniedz ieverojamas prieksrocibas, salidzinot ar identifikaciju
péc morfologiskajam pazimém.
Ar DNS markieriem:

- iesp&jams noteikt klonu identitati ar augstu izskirtsp&ju un ticamibas
pakapi;

- iesp€jams atskirt tuvradnieciskus individus;

- iespgjams veikt analizes jebkura gada laika un jebkura augu attistibas
posma,

- klona identifikaciju iesp&jams veikt 1sa laika perioda.

Molekulari genétiskas identifikacijas metodika izmantoti SSR (Simple
Sequence Repeat) markieri. Tie ir Joti pieméroti klonu identifikacijai, jo ir
informativi, atkartojami un tiem ir augsta iz3kirtspéja. Molekularie
markieri parasti ir specifiski vienai sugai, tadé] katrai analizei pak]autajai
sugai tie ir Ipasi jaizstrada vai jaaprobg.

[zstradata atraudzigo lapu koku identifikacijas metodika satur sekojosas
nodalas:

1. DNS izdaliSana (1., pielikums Nr. 2)

Izejmaterials - karklu, alk$pu un papelu lapas vai jauni zarini.
Protokola izmanto Genomic DNA Purification Kitu. legita DNS
preparata koncentraciju un kvalitati parbauda spektrofotometriski.
Katram DNS paraugam tiek pieSkirts numurs un tas ievietots DNS
kolekeija (pielikums Nr. 4).

DNS kolekcija atrodas LVMI Silava Genétisko resursu centra 158.telpa
saldétava “Haier Bio-Medical* -80°C.

DNS kolekcija ievietoti:

1179 karklu (Salix spp.) DNS paraugi,

118 papelu (Populus tremula) paraugi,

240 alk3nu (4/nus spp.) DNS paraugi.

Izveidota Latvijas vegetativi pavairojamo atraudzigo koku sugu
DNS kolekcija nakotné dos iesp&ju salidzinat jaunizveidotus vai iegitus
klonus ar esoSiem kloniem, ka ari nodro§init jau identificétu klonu
atkartotu analizi gadifjumos, kad tiek mainita markieru, reagentu vai cita
metodikas dala. Kolekcija esofo DNS materialu biis iesp&jams izmantot
atraudzigo lapu koku populaciju pétijumos, ka ari jaunu atraudzigo klonu



selekcija.

2. Karklu (Salix spp.) genotipéSana
No literatiiras datiem karklu genotipéSanai atlasiti un aprobéti 17 kodola
DNS mikrosatelitu markieri. No tiem atlasiti 8, ar kuriem iesp&jams iegit
labi identific&jamus polimorfus amplikonus (Pielikums Nr. 3). Literatiira
aprakstitas karklu genotipéSanas analizé parasti katra PCR reakcija tiek
izmantots tikai viens markieris Ar noliku ietaupit laiku, kas neiecieSams
karklu DNS mikrosatelitu analizém, PCR reakcijas, kuras ieprieks tika
veiktas katra ar savu markieri, tika parveidotas ta, lai viena PCR reakcija
varétu lietot vairakus PCR praimerus, turklat tadus, kuru produktus péc
tam iesp&jams vienlaicigi analizét uz genétiska analizatora ABI PRISM
3130x/. Sadu PCR reakcijas parveidoSanu apgritina dazado karklu SSR
analiz€s izmantoto praimeru atskiriga kuSanas temperatiira (no 52 °C lidz
57,9 °C). Eksperimentali tika atrasti PCR reakcijas apstak|i, kuri deva
iespgju sadalit markierus tris komplektos (analizei uz genétiska
analizatora savstarpgji saderigu praimeru paru grupas).
Ar izstradato karklu genotipéSanas metodi

izstradatas genétiskas identifikacijas pases ( pielikums Nr. 5),

parbaudita Skimes - klona ‘Monika’ stadijuma viendabiba pirms
materiala nodoSanas registracijai (pielikums Nr. 6),

izanalizeta divu Latvijas karklu sugu - Salix alba un Salix viminalis
populaciju genétiskd daudzveidiba. Par to zipots “8th International
Conference on Biodiversity Research” Daugavpili, 28.-30. 04.2015.
( pielikums Nr. 9).

sagatavoti dati ievadi§anai Datu bazé.

3. Karklu (Salix spp) hloroplastu DNS analize

Lidz §im nav noskaidrots vai viena no visvairak izplatitajam karklu
sugam Latvija Salix alba (baltais vitols) ir autohtonas floras elements vai
arl atri izplatoties, hibridiz&joties ar citam sugam, ieguvusi vietéjas sugas
statusu. Lai to noskaidrotu, tika izstradata karklu Salix alba hloroplastu
DNS analize, kas dod iesp&ju identificét izcelsmi, t.i. mates kokus. No
literatdira atrastajiem un aprobétajiem 10 hloroplastu DNS mikrosatelitu
markieriem, metodikas iztradei atlasiti 6 markieri, kuri apvienoti divos
komplektos (pielikums Nr. 3). Kombingjot iegiitos izcelsmes rezultatus ar
analiz€jot ieghtajiem kodola DNS genétiskas daudzveidibas rezultatiem,
noskaidrots, ka Salix alba ir vietgjas izcelsmes suga, atseviskos rajonos
notiek ta hibridizacija ar Salix. fragilis.
-Noteikta izcelsme kliigu audz&taju karklu stadijumiem.
-Sagatavots raksts “Genetic analysis of Latvian Salix alba L. and hybrid
populations using nuclear and chloroplast DNA markers”. Iesniegts
zurnala Silvae fennica (pielikums Nr. 10).



4. AlkSnu (Alnus spp.) genotipésana.

BaltalkSni (4/nus incana) un melnalksni (Alnus glutinosa) ir pladi
izplatitas koku sugas Latvijas meZaudzes. Literatira neizdevas atrast
markierus $o sugu genotipganai. Sim mérkim aprobéti 18 tuvas gints
Betula spp. zinamie kodola DNS mikrosatelitu markieri. No tiem atlasiti
5 ar kuriem PCR reakciju rezultata iespg&jams iegiit labi identific&jamus
amplikonus(pielikums Nr. 3). Bez tam viens no markieriem Be 5 ir sugas
specifisks, ar to iesp&jams atkirt baltalksni no melnalk3na.

Ar izstradato alk$nu genotipé$anas metodiku izveidota baltalksnu
plantacijas molekulara pase (pielikums Nr. 8)

Zinots “8th International Conference on Biodiversity Research”
Daugavpils, 28-30 April, 2015 (pielikums Nr. 9).

S. AlkSnu (Alnus spp) hibridizacijas pakapes noteik§ana.

Baltalksni (4/nus incana) un melnalksni (4/nus glutinosa) ir plasi
izplatiti Latvijas meZaudzés. So sugu zied&Sanas laiki ir atSkirigi
(baltalksnis uzzied ned&lu atrak). Tomér daZos gados klimatisko apstak|u
de| ziedéSana abam sugam var notikt vienlaicigi, ka rezultata izveidojas
abu sugu hibridi. Izvéloties séklas plantaciju ierikoSanai nepiecie$ams
nemt vera mates koku hibridizacijas pakapi, jo otras paaudzes hibridi
uzrada zemakus augSanas parametrus.

Sugu noteik$anai, pamatojoties uz kodgjosam sekvencém, izveidoti
7 molekularie markieri. Noteik§8anai izmantoja restrikcijas saisu
polimorfismu (pielikums Nr. 11).

Sagatavoti dati par hibridizacijas pakapi alk$pu séklu plantacija
Kalsnava un no tas izveidota eksperimentald audz&é Skriveros. Dati
ievietoti Latvijas atraudzigo lapu koku klonu registra (pielikums Nr. 1).
No tiem bis iespgjams atlasit stdddmo materidlu ar visaugstiko
hibridizacijas pakapi.

Iesniegta un akceptéta publikacija Acta Biologica Universitatis
Daugavpiliensis - Voronova A., Lazdina D., Korica A., Veinberga L.,
Liepins K., Rungis D. 2015. Evaluation of allelic content in an
experimental alder (Alnus spp.) plantation. Acta Biol. Univ. Daugavp., 15
(1): 227 — 239.

6. Papelu (Populus tremula) genotipesana.

No literatliras datiem pape]u genotipesanai atlasiti un aprobéti 17
kodola DNS mikrosatelitu markieri. No tiem atlasiti 6 markieri, ar kuriem
iespgjams iegit labi identific€jamus polimorfus amplikonus (pielikums
Nr. 3). Markieri apvienoti divos komplektos, kas dod iesp&ju vienlaicigi
PCR reakcija izmantot tris markierus.

N



Papeles ir atraudziga koku suga un tas izmanto energétiskdas koksnes
plantacijas. Sis sugas prieksrociba ir ta, ka to var pavairot ar stumbra
spraudeniem. Ja koku selekcijas un krusto$anas darbu rezultata ir izdevies
iegilit genotipu ar vélamajam ipas$ibam, tad vegetativa pavairofana ir
veids, ka 1sa laika un lielos apméros iegiit identisku materialu ar
ve€lamajam Ipasibam — produktivitati, koksnes pasibam, stumbru formu
utt. Tapéc nepiecieSams izveidot klonu genétiskds pases to juridiskai
aizsardzibai.

Ar izstradato papelu genotip&Sanas metodiku

izstradatas no A&rzemém ievesto papelu klonu genédtiskas
identifikacijas pases (pielikums Nr. 5),

noskaidrots klonu skaits Zemgales audzé (pielikums Nr. 12).

Datu baze ievadita sekojosa informacija:

savvala atrastie perspektivie karklu kloni, kuri parstaditi audz&tava,

kliigu karkli,

no arzemém ievestie karklu kloni,

registracijai paredzétie kloni,

no arzemém ievesto papeju kloni.

Datu baze pieejama LVMI Silava biblioteka.

legutie dati, blis publiski pieejami zinatniskam un citdm organizacijam,
kas varés esoSo informaciju izmantot vegetativi pavairojamo atraudzigo
koku sugu klonu identifikacijai,pirms klonu registracijas procesa Valsts
Meza dienesta. Izmantota, saskana ar Ministru kabineta noteikumiem
ievesta reproduktiva materiala kontrolei.

Lai noteiktu uz viengadigam karklu (Salix alba) atvasém
ziemojoSo kukainu klatbiitni un novértétu to veidotos bojajumus
iscirtmeta energ@tiskas koksnes stadijumos, kas ierikoti sadarbiba ar
LVMI Silava, Zemkopibas zinatniska institita izpétes laukos Skriveros
2015. gada ievdca karklu viengadigas atvases. Uz tam tika konstatéti
sekojosi taksononi: laputis Hemiptera aphididae, blaktis Hemiptera
heteroptera,  cikades  Hemiptera  achenorrhyncha,  naktstaurini
Lepidoptera  heterocera. ~ Ziemoju$o kukaipu raditie  bojajumi
plaukstoSajiem spraudepiem bija dazadi, tomér tie nav raksturojami ka
smagi. Konstatéti lapu grauzumi, tiklojumi, stkumi, k& ari ziedu
bojajumi.

Informacija par projekta veiktajim aktivitatém ievietota “Meza
Avize”, “Latvijas Avizeé” un “Zilg”.
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l Genetic diversity, fingerprinting and population structure of the economically
significant species Salix alba and Salix viminalis
Veinberga 1!, Gailite A.", Skipars V.", Lubinskis L., Gaile A.1, Sarkanabols T.2, Skudra A2, Rungis D.!, Lazdina D.2

1 - Genetic Resource Centre, Latvian State Forest Research Institute "Silava”, 111 Rigas st, Salaspils, Latvia, LV-2189 (ilze.veinberga@silava.lv)
2 - Forest regeneration and establishment, Latvian State Foresl Research Institute "Silava®, 111 Rigas st, Salaspils, Latvia, LV-2169 (dagnija.lazdina@silava.lv)

Introduction

Current estimations predict that the use of wood biomass for energy production will increase over the next decade. One way to meet the increased demand |
would be the establishment of short rotation plantations using willow, osier, alder and other species; given that Latvia has appropriate agroclimatic conditions
for the cultivation of these species.

The willow and osier genus (Salix) is in the willow family (Salicaceae). Species with tree forms are designated as willows, but shrub forms - as osiers. There
are 18 native Salix species in Latvia, of which S. viminalis, S. triandra and S. dasyclados could polentially be used for biomass production. In addition, the
species S. purpurea, S. alba, S. viminalis, S. triandra and S. acutifolia are used for wicker production,

Materials and Methods Salix alba I
Samples of S. alba were collected within river calchmenls from 12 locations within  Nuclear SSR markers - A lotal of 184 S.alba individuals were analysed with six |
Latvia. In addition, 8 S. alba samples from the National Botanic Gardens were SSR markers. The number of alleles delected by the SSR markers ranged from 6- |

analysed (S. alba, S. alba x rubens (2 samples), S. alba 'Viteline', S. alba 'Sericea’,
S. alba 'Britzensis', S. afba 'Calva’, S. alba 'Coccinea’, S. alba 'Chermesine'). S.
| viminalis samples were collected from 3 locations in Kurzeme, 1 location in Latgale
| and 4in Zemgale. The S. viminalis samples were collecled from natural populalions
| and arlificially eslablished planlings. Additionally, genetic profiles of foreign Salix
cultivars commercially grown in Latvia were delermined.

DNA was extracled from leaves and young branches using a modified Doyle &

14 (mean 11.2), but the number of effective alleles ranged from 2.3-6.9, indicating
a fairly high number of low frequency alleles. The mean number of alleles with a
frequency over 5% was 4.3. The inbreeding or fixation index F for the markers
ranged from -0.212 to 0.463 (mean 0.166). Three of the markers had high F values
— SB201 (0.463, SB194 (0.333) and SB199 (0.344), indicaling an excess of
heterozygotes. This could possibly be due to the presence of null alleles, however,
further investigation will be required 1o confirm this. Analysis of molecular variance

| Doyle (1987) method. In order to determine the population struclure 5 SSR: (AMOVA) analysis indicated that there was a high degree a differentiation between
| chloroplast DNA markers: ccmp 2, ccmp 3, ccmp10, ccmp 7, cemp 4, ccmp 6 | populations (Fst — 0.174, p<0.001). Pairwise Fst values ranged from 0.278 (Dviete
| (Weising el al, 1999) were used, and genetic diversity was determined with 6 | — Ventspils) to 0.026 (Riga - Adazi). Approximately 58% of the analysed
- nuclear SSR markers: SB 38, SB 80, SB 243, SB 201, SB 194, SB 199 (Barker et al | individuals had unique genotypes, and the remainder had an identical multi locus
| 2003) using multiplex PCR (Solis BioDyne). Two additional nuclear SSR markers | genotype with at leasl one other individual. Clonally propagated individuals were
' (SB24, SB93) were used for identification of foreign varieties. | found only within each sampled population, and the largest number of individuals
' PCR products were analysed on an ABI PRISM 3130x/ Genelic Analyser and = within one clone was 16 in the Ventspils population. s
. genotyped using the GeneMapper programme. Analysis was performed with = Chloroplast SSR markers — The same S. alba individuals were also genotyped | |
i GenAlEx 6.5 (Peakall and Smouse, 2012) and STRUCTURE v2.3.4. (Prilchard et | with six chloroplast SSR markers. Of these, only two were polymorphic in the |

| Nuclear SSR markers - A total of 24 S. viminalis individuals were analysed with | -
| six SSR markers. The number of alleles delected by the SSR markers ranged from | =
5-12 (mean 8.2). This is similar to the diversity found in the S. alba populations, i
despite the much lower number of analysed individuals. However, the within |
population diversity was lower, with 34% of the genetic variation found between |
populations (p<0.001). i
Chloroplast SSR markers — the diversity of haplotypes identified by the 6 |
chloroplast markers was much higher in S. viminalis than in S. alba. All of the |
chloroplast markers were polymorphic, except for ccmp 4. The polymarphic loci had |
2-4 alleles each and a total of 7 haplotypes were found. Individuals collected from 1
the same area shared the same haplotype, and only two locations shared the |

same haplotype.

| al, 2000). 5 analysed populations — ccmp 3 and cecmp 10. Each polymorphic marker had two |
e e e P v et | alleles, which were combined into two haplotypes (A and B). Haplotype A was |
| _ ‘. 1-Ventspils | found in almost 91% of Lhe analysed individuals, and haplotype B in 9%. The |
g::?“: distribution of the haplotypes was also highly structured, with the entire Dvietes |
oA ;d%ﬁ population consisting of individuals with the B haplotype. This haplotype was also
.| 5-Salacgriva | found at a low frequency in the Vire$i and Memele populations (5 and 1|
i ® e 6 — Viresi individuals, respectively).
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Conclusions
Genotyping of Latvian populations of Salix alba and S. viminalis with nuclear
and chioroplast SSR markers enabled investigation of the genetic diversity,
population differentialion and the exient of clonal propagation. The investigated
S. alba populations were less differenliated than the S. viminalis populations,
which was also supporied by the chloroplast data. Only two chloroplast
haplotypes were found in S. alba, while seven were found in S. viminalis. Both
species showed a high level of clonal propagalion. The utilised nuclear SSR
markers were also able lo disliguish commercially cuitivated Salix cullivars,
confirming their ulility for genetic fingerprinting.
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Introduction

Grey alder (4lnus incana (L.) Moench} and black alder {Alnus glurinosa (L) Gaenn) belong 10 the birch family (Betulaceae) genus Alrus. Alnus species ar
oufcrossing breeding system.Most Alnus species are tetraploids (2n = 4x = 28). Alaus incana has been unlized for establishment of forest plantations.
requirements regarding soil productivity Alders have the abiliny 10 ennch the sol wath mitrogen fixing bacteria that are propagated by root nodules. Unl
sotls and has a longer life span. The timber of the black alder 15 valued igher compared to that of grev alder due to supenior mechanical and decorative q

Hybridisation of A4 mcana and A.glunosa species occur naturally and has been reported in Latvia, Belarus, Poland, The Czech Republic, Sweden, Ir
due to environmental vanables such as cold prolonged springs, which could alter the usual flowering times of the two species, which usually separated by one
vigour, and A.ncana x A ghitinosa hybnds were characterized as fast growing, with greater drought and pythium rot (Fomes igniarius f aint) rms!moe
nterestan Latvia as they are faster-growing and having supenor stem quality than the parent species (Kundzinsh & Pirags, 1959). Improved char
1n next generations tend 1o backcross to one of the parent species, and several generations of introgression could lead 1o a complex mixture of parental :pecies’ g
another point of view, even if fitness of F2 and backeross individuals is highly vanable and on average lower than that of the parental species, some individual pl:
show biv fimess Evol v studies suggest that almost 50 % of all plant species originated via hybridizawon speciation. Polyploidy may confer
1 ol'h\bnd outbreeding d ion Hybnds between alder species are difficult to distingwish from each other due to continuous pherotypic variation of dist
of hy bnds 15 ofien associated with a risk of selecting naturally occurring hvbnd or introgressed trees. Distinguishing charactenistics of A.incana x A gltin
and classification based on morphological traits alone could lead 10 nusclassificaton Conventional selection of the best planuing material from natural alder s
upper angle of the leaf blade and others

In this study, an experimental trial plantation was genotyped with species-specific molecular markers developed previously to identifyv black and grey ald
The species-speaific markers were developed from SNPs and indels (insertions/deletions) identified between A fncane and A. glutinosa, The experimental | fat
a mother tree seed plantation, which comained a mixture of A incana and A giutinosa individuals, and pessibly some hybnd individuals. The seeds w
individuals, however, due 10 the uncertamiy of the provenance of the mother tree seed orchard. individuals from this seed orchard were also genotvped
differentiation of A. incana and A. glutinosa individuals, and 10 determine the extent of hybridi within the | plantation as well as the mothe:

Table 1. Mecan height.
with reference A. incana

Seedlings

doyewr | 1713093

Syear 28741003

Results

From the experimental plani
irees werg heterozygous at all
were identified in this sample set.

Alleke Frequency of SSR 13.1 in hybrid plantation Allele Frequency for SSRL3.1 In seed plantation both species, but with an unev
e individuals had 60-90 % 4. glutinosa al
i ® A plutinoss o 24 tncana alleles. ]
aum f :i“[_\;":“ anx m g ‘The 30 individuals analy

I | individuals with 100 % A glutinosa alleles
alleles 23 individuals had 60-80%

forn E"‘” heterozygotes at each allele.
£ f e The control A incana stan
| l
| . -["-.II | [ QR | I PN

meana alleles, and wo individuals
observed between growth parameters 2
tree height in 2014 and A. ghuinosa ﬂ
B G glutnosa allele proportion ().126, gr
Locuy 0.0598.
No association was [obter
frequencies and height or diam
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The SSR marker L3.1 differentiates 4 cana and A glutinosa species by repeat size difference,

with 4 incana indniduals having allele sizes of 237bp or smaller and A glunnosa individuals having :?Iu?;{f;::r] ;
allele sizes of 240bp or more (Zhuk ef @/ 2008) Genotyping of the individuals from the expenmental rﬁmm allele
plantation Tevealed 2 large vanation in allele representation and frequency In the maternal tree seed 10 90% Hy=2.57

plantation, vananon at the L3 1 locus was lower and no individuals with only 4 giuninesa alleles were
1dentified

Conclusion

Analysis of an expenmental hybnid alder (4. imcana x A. glunnosa) plamalion revealed a high degree
of vanation 1n the allelic proportion of each parental species belween individuals. Growth traits also
demonstrated 2 high degree of vanation in companson to equivalent aged A fneana and A glutimosa
plantations This high degree of variation can be attributed 1o segregation of alleles in advanced generation
hyvbnd indnaduals. The mother tree seed plantation was also shown 1o conlain advanced generation
hybrds. Monitering of the experimental plantahon may reveal fimess advantages for these hyvbnd
ndividuals in response Lo environmental or other conditions. The species-specific markers described in this
report will be useful for further investigation of the extent and direction of natural hybridisation between A
meana and A ghutinosa
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