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— Hypodermella laricis C"é‘?{‘]’{‘}’;‘;":’;‘;"ﬂ‘zﬂ" Adelges laricis intensitatemare a atacului, iar clonele din Anina,
].. a Ol‘l]a 342 :I:{]ﬁ? . . . 3 - 31 n . .
[Gura Humorais 552050 Gura Hum_orulu[, Lat oHIVdEa Cet talHi i
S [Bv. Valea Cetafi 302 2017 prezentab intensitater e d.u s Lt
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exper.i en’Hei DL 1% 6.29 0.0062 0.0828
\ / DL 0.1 % 13.94 0.0138 0.1835
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Nr. ert Expozitia In coroani
Hypodermella laricis Coleophora laricella Adelges laricis

1 Est 5.00 +£0.43 0.0096 £0.0010 31267 £0.0005 >
2 Vest 3.71 +0.79 0.0096 +0.0002 0.1264 +0.0022
3. Sud 3.86 £0.64 % ?09? =0 000"5 % C0.1181 0.0061 D
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( Concluzii ' Hrecomandtri )

H. laricis estemair £ s p @lecdta k giatogeniai acelor,” n t CfteeventintAlpi 'Hin regiunile invecinate(Butin, 1995,
precumHin ltalia (Maresi'H colah, 2004).

Indiferentde p o z atddulain coroanaarborelui,s-au inregistratatacurifoarte slabela cloneledin Anina 'H atacurislabela
cloneledinL a t oGuraHdenprului,ValeaPopiiHValeaC e t .L "Hi i

O intensitater i d ia@tacultiafosto b s e dawazé arborilor, e x p o nio 'Hid dlte &tudii, precumcele realizatede
Rehfeldt(1995 'HMaresietal., (2004,c o n f ¢ latactlspecieiH. laricis estemaip r 0 n inaoida tnh f e @truochiuluL

Referitorla ataculdeC. laricella,i n t e rs < it tawfddidnregistratda mijlocul 'H bazaarborilor ,iari nt e midicatest "Hi
auinregistratla varful coroanei ped i r e pufidielortaedinaleest,vest’H sud Astfel, rezultatelesuntcomparabilecu alte

C e r c, préecunnceleraportatede HabermanrH Ott (1995, careaudemonstrabt e n ddie ch éHb s mai maiHn parteade
mijloc acoroaneiaricelui.

Astfel, p r o v e Anina podtefi r e ¢ 0 mapenthigptodgramelede ameliorare constituindop ot e rs"Hirdsle zi st en
TmpotrivaataculuideH. laricis. —

-—

)‘D
Clonelecelemai rezistentda ataculde C. laricella 'HA. laricis aufostp r o [i ae tn SkaidaRamorului’H Anina, care
potfi recomandateasursede genepentruprogrameledeameliorare el
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Abstract RAPD molecular markers and phenotypic growth traits were joined using different genotypes of Larix decidua (Mill.)

to analyze genetic variation. Individual samples of vegetative clones were analyzed from Baciu orchard (obtained
through a breeding program from regional stands from Romania) and pooled samples from places of origin
(regional stands). Based on coefficients of variation for tree height, diameter, and volume, the greatest genetic
variation in the orchard was observed at the Gura Humorului and Anina provenances (24.4%, 27.5%, and 14.4% for
Gura Humorului and 26.9%, 29.46%, and 15.5% for Anina). In addition, the trees whose origins are Gura Humorului
and Anina form the thickest branches. In stands from origin areas, the best performances of growth trait in height
were scored in the Valea Popii (33.5 m) and Anina (33.1 m) populations. Stands from Valea Cetatii and Sacele
recorded the smallest diameters. Both in orchards and in regional stands the trees with the greatest vigor were
those from Gura Humorului and Anina and large variability was noted, which allows efficient selection in order to
identify superior trees useful for larch breeding. RAPD analysis illustrated the genetic differences among the larch
proveniences and some provenances represented distinct genetic entities, recognizable at the molecular level. The

dendrogram indicates the diversity of the genotypes divided into seven groups as were the collection sites. Polled
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( Rel ev an Ha ’Hderacr:ettutarl)iitate‘“

/3\

0 In studius-a evaluatvariabilitateaf e n o teix@ isdnteadrtl elonelor de larice din
plantajulBaciuHia p o p u | ae€ldrborildia care au provenit clonelerespective,n

arealeledeoriginedin™Ha.r Lt

U Un alt obiectival c e r ¢ a présupusanalizanivelului de polimorfismHear el a ™Hi i | or
geneticeprin tehnicimoleculare cu scopulde a identifica posibile sursede genepentru
| u c delameliorareviitoare
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< Mat er i al Hi met}d’r_

Materialul biologic a fost reprezentatie arbori de Larix decidua din d o wcadtegoriidistincte,dar strans
legateintreele

a) clonede larice situate in Plantajul Baciu;

b) arborete de larice, cu origini diferite, din careaufosts e | e c arbhon plus Chlieau stat
labazao b "Hi coeelondin Baciu

Coordonate geografice VArsta

Plantajul Baciu Sl Pregier '_'d : arborilor

(ha) Altitudine (m)| Lat. N | Long. E| ()
Baciu 8.5 357 46°8 0 Nj23°5 2|Nj 40
Arealele de origine
GuraHumorului 9.6 520/ 570 47°3 3 Nj 25°5 3 120
Bv - ValeaCetatii 4.8 800 45°2 1 Nj 25°3 6 100
Sacele 5.0 870940 45°3 7 Nj 25°4 2 90
Bv - ValeaPopii 6.4 670 700 45°3 0 @ 25°3 0 110
Sinaia 3.0 750 45°1 0 p 25°4 0 90
Anina 1.8 680 710 45°5 0 Nj 21°5 1 120
Latorita 7.8 1000 1200 45°1 2 @ 235 5 100 |
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Pri nci pal el e algpadoriton la alohe&e Hpotptu HealéHaricel

Clone (Baciu)ir ezul tate prin “nmul H rea vegetativi |a arborilor plu
Originea Cnt | "Hi me g Diamettaldrunchiulair Un g hi u | d eiametrd emditdor ¢ Volumul arborilor
(proveni en’da)) (cm) (grade) (cm) (md)
xNex_ | CV% xNex_ | CV% xNex_ | CV% xNex_ | CV% xNsx_ | CV%
Gura 14.3N0.5%

. 24.4 [27.2\0.6**| 275 | 85.3D.8 5.3 |[5.600.2***| 151 |14.K0.3**| 14.4
Humorului &

ValeaCetatii [13.1N0.6| 27.6 | 25.6\0.7 33.7 84.7ND.9 6.0 4.1ND. 20|  28.9 13.4\0.4 17.7
Stcel e [11.0ND.6] 253 | 23.XN0.8 351 | 87.X0.6 3.6 4.8\0.2 24.4 | 12.RN0.4 18.4
ValeaPopii  [10.30.4| 16.0 [22.00.3| 215 | 86.M0.6 4.1 4.5\0.2 19.7 |11.50.2| 11.3

Sinaia 11.6\0.5| 21.4 [21.3\0.6°| 27.6 | 86.3\D.8 5.0 5.1N0.2* 16.8 |11.2N0.3°| 14.5
_ 14.4N0.6* . N - .
Anina N 26.9 | 25.4\0.7 29.6 | 86.0ND.6 3.9 [|5.6\0.2* 17.2 | 13.30.3 15.5
Lat or i "9a4ND.3°9 145 | 23.5\0.8 35.9 86.7ND.6 4.1 3.8\D.2000| 24.8 12.3\0.4 18.8
Mean exp. 9 9 - - o
P 12.0\0.5| 22.3 | 24.0N0.7 30.1 | 86.1ND.7 4.6 4.8N0.2 21.0 | 12.6\0.3 15.8
(control)
. P | a Hi i b arbod pl d i gi
g . Opfj.a i (Iar firoe|.bu§ e origine)
BT eyl “C,,In= tl "Hi me a @Diametrol trdnchiului (cm))
P xRk CV% xRisx_ CV%
GuraHumorului 31.0N0.4 7.1 53.5N0.7** 13.7
\/alea Cetatii 31.6\0.4 7.9 46.1N1.0° 18.1
Stcel e 30.3\0.3° 6.1 46.5NL. 100 19.6 X= media caracter
ValeaPopi 33.5%D.4* 7.1 53.080.7* 12,5 standard a mediei; CV% = coeficiell
— = = variabilitate;
im.ala 3201';30 411* 2'1 5:5317'K1£\)D Sf* 191'20 % ®% kx| 0,00, 000Semnificativ pentru
nina _ IR0, = 00 : nivelul p<0.05 0.01'H0.001( * s emni f i c a Hi i
|Mean exp. (controf) 31.5\D.4 6.9 50.6\0.8 13.5
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r totalNuntr de benzi

0 &
0 b Glonedin plantajul Baciu
Ampl i fickri
(Random Amplified P
folosind primerii

OPAL-20, OPC15, OPAO

OPA-03 Nr
Bz _B- " Primer Secveud—ﬂaotldl ! ; X
=s=SBSs EEzE-HKi® benzi ampllflcate polimorfice amplificate
---&-.‘_‘_-_
BEa o 4 £ ; 1. OPAL-20 AGG AGT CGG A 69 7
i’_b,gfé, .a ‘a'b a b‘ &Fb_, 2. OPC-15 GAC GGATCAG 95 9
: Ml 3. OPA-03 AGT CAG CCAC 97 11
4. OPAB-11 GTG CGC AAT G 71 7
5. OPA-18 AGG TGACCGT 69 6
Total 401 40
Not t

AV C-o/aleaCe t tA"HiOAnjna,ALOL at oA G FSyraHumorului,
ASiSnaia,ASa®t c &N & YaleaPopii,

arealelede origine (zonelede origine);
0

Reaeb=l =
rphic DNA),

OPAB11,0PA-18
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e

Dendogr ama pr olarieen i e)"HeI or

Dendrogramd n d @ diversitateu ni f 0 mmkL intidi t L
arealelede origine 'Hcloneledelarice din Baciu

O d ® o p u ldia artialelede origine Hi

0 b @lonedin plantajul Baciu.

Ser e mafaptulkc tmajoritateaarealelorde origine sunt

grupatepe a ¢ e a a’lwcu doneledin Baciu,cue x c e@ "Hi a

d o ucézuri,ValeaCe t tH8itic echresuntp oz i 'Hpeonat e

ramuri diferite, darr £ m&ransinrudite

Di stanSel e

0.600
0.500 * y =-0,0001149x + 0,32480:!
: . R? = 0,0358592
0400® & P .
o o .
0.300 .4 "’ 4
: o ﬁ-:—‘— * *
0.200 * e ’;0 »
' . P 2 o o ¢
.
0.100 oo
0.000 + t t t t t t
0.000 100.000 200.000 300.000 400.000 500.000 600.000
DistanSel e ¢

0. S. Sinaia (a)

G

0O.S. Bv. Valea
Cetatii (b)

O.S. Bv. Valea
Cetitii (a)

0.S. Anina (a)
0.S. Anina (b) 0-S-Gura

g Humorului (a)

0.1

d @ | O.S.Bv. Valea
Popii (b)

0O.S. Sicele (b)

0O.S. Bv. Valea
Popii (a)

O. S. Latorita (a)

O.S. Latorita (b)

0.S. Gura
Humorului (b)

—
Conform e ¢ u a Adi regresie 'Hicoeficientului de

700.00p determinare(R = 0,035, nue x i st & | a ¢z € intiev £
di st genéheNeeHd i s t geogkdide e
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C Concluzii ' Hrecomandtri )

Studiul s u b | i faptulacziatborii de larice din Gura Humorului 'HAnina au prezentatceamai marec r e Hat& r e

in plantajul Baciu, cat’'Hin arealelede origine din "Ha .rAtestep r o v e pot fiecanditierateesursegeneticevaloroase

‘Hipot fi recomandatgyentru programede ameliorarein scopulo b "Hi wnerrdieis ¢ e muwcapacCiiatep r oduc t i v
(bl omapte)x i oar t

Diversitateaf e n o tsiepmncitf i d @ b i infdeststudivka fosts u s "Hideun golkmorfism molecular ridicat,
indicand faptul ¢ p o p u | studilate pbt eeprezentaos u rust tide material genetic

Var i @éHn adintre .o p u latsHMii cidr diversitateag e n efncadrdl p o p u |l afdstmére r o t =l H |
impus necesitateaunor studii suplimentare utilizand alte metode de marcare pentru a o b "Hi n & o r priandHi i
variabilitatea ADN-ului. A'Haum erade a 'Ht erpzultateleclusteruluigeneticau a r td daveérsitateu n i f ntremt
arealeledeorigine’H cloneledin plantajulBaciu

Conforme ¢ u adédiegrasieH icoeficientuluide determinareg(R = 0,035, nue x i &t CHz eibtied L st a n "He
geneticeNei Hd i s t geogiddide e —

Kl
-
-~




2.3Genoti parea SSR a

unor po

pul a’Hi i

3. GramazioP, Plesal. M., Truta, A.M., SestrasA. F, Vilanova, S., PlazasM., Vicente,O., Boscaiu,M., Prohens,].,
SestrasR. E. (2018. Highly informative SSRgenotypingrevealslarge geneticdiversity and limited differentiationin
Europeanarch (Larix decidug populationsfrom Romania Turkish Journal of Agriculture and Forestry, 42(3),165
175.(IF 2018=1.731) (Q2) WOS000433482500003

Highly informative SSR genotyping reveals large genetic diversity and
limited differentiation in European larch (Larix decidua) populations

from Romania

By
Are you this author?

Source

Published
Indexed
Document Type

Abstract

Gramazio, P (Gramazio, Pietro) 1] ; Plesa, IM (Plesa, loana M.) (2] ; Truta, AM (Truta, Alina M.) (3] ; Sestras, AF (Sestras,
AdrianaF.) [3] ;Vilanova, S (Vilanova, Santiago) [1] ; Plazas, M (Plazas, Mariola) (4] ; Vicente, O (Vicente, Oscar) (4]

; Boscaiu, M (Boscaiu, Monica) (5] ; Prohens, J (Prohens, Jaime) (1] ; Sestras, RE (Sestras, Radu E.) (2]
View Web of Science ResearcherID and ORCID  (provided by Clarivate)

TURKISH JOURNAL OF AGRICULTURE AND FORESTRY ~
Volume: 42  Issue:3  Page: 165-175
DOI: 10.3906/tar-1801-41

2018
2018-12-28
Article

European larch (Larix decidua) is naturally distributed at high elevations in Central Europe. Romanian populations
of L decidua are scattered in different areas of the country. In this study, we used 12 highly informative genomic
simple sequence repeat (SSR) markers for genotyping seven populations from different areas of Romania. The SSR
markers were highly variable, with up to 11 alleles per SSR locus and an average polymorphic information content
of 0.713. High values of observed (H-o = 0.542) and expected (H-o = 0.738) heterozygosities were observed. Cluster
analysis of populations did not group them according to geographical distance, but some clusters contained
populations from a similar altitudinal range. The partition of genetic variation revealed that two-thirds of the
genetic variation was found within individuals (due to high H-o levels), while only one-sixth of the total genetic
variation corresponded to variation among populations. A population structure analysis identified four genetic
clusters, and in most cases individuals from a single population were assigned to several genetic clusters.
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( Mat er i al Hi met}d’r_

U MaterialulbiologicafostreprezentatiearborideLarix decidua

- arborete de larice, cu origini diferite, din careaufosts e | e c arbowi plues ddreau statla bazao b "Hi n
clonelordin Baciu

U Pentrugenotiparea@elorHa ptoe u dekriek siauutilizat markeriSSR,materialulbiologic utilizat fiind acetinere

Altitude

‘ Tree Location

m
~~~~— Hydrography " High : 2544

0 30 60 120 County

e KM

Low : 0




2.3Genoti parea SSR a unor popula’™i
g Ve
Locus SSR UR Colorant| ML r i | (bBUWrsa (refe Markerii SSRut i | I}
Multiplex 1
bcLK189 (AG)17AT(AG)6 INED 150172 Wagner THi col ab. (2012)
bcLK211 (CT)16 FAM 188222 Wagner THi col ab. (2012)
bcLK228 (AG)18 VIC 177215 Wagner THi c 0l a b wagnér & Gerbe, Petit RJ (2012. Two
bcLK253 (AG)17 NED 195227 Wagner Hi col ab mgn:ggexg‘sf%':tﬁtﬂg O:iicg‘:ﬁ?itj(d% ec?diz
lardec001529 (Ld30) [((AC)18 VIC 114132 Isoda and Watanabe (2006) (Europeanlarch) Mol Ecol Resour12 717
lardec022835 (Ld50) (CA)18 PET 157-185 Isoda and Watanabe (2006) 725
Multiplex 2 Isoda K, _\Nat_anabeA_ (2009. I_solatipn and
bcLK263 (TC)20 PET _ [195227 Wagner Hi  col ab et iig thonesousossoe
lardec023929 (Ld42) (TG)14 VIC 179185 Isoda and Watanabe (2006)
lardec024823 (Ld45) |[(CA)13 FAM 202-212 Isoda and Watanabe (2006)
lardec023228 (Ld56) [(AC)16 INED  [231-243 Isoda and Watanabe (2006)
lardec022359 (Ld58) |[(AC)15 IFAM 139171 Isoda and Watanabe (2006)
lardec025807 (Ld101) |(AC)12 NED  [189197 Isoda and Watanabe (2006)
Analizamo | e c avl aarr i LERAMONA)i pe bazamarkerlor SSRin randulp o p u | aikdivizilorodmp o p u H& "Hi
AMOVA a ilustrat c t 167% din cadrulindivizilor ( d a t hoerti & rLo pantguél aHp B & )u deaaditk deciduadin zonediferite.
variabilitatea g e n e toibste r est@ t 4 : |- Compongq Procentde
C‘,szohﬁtc””er(deimréH@d,I@U|a“Hii’Sursa de var iGh ' Hi eS.S. M.S. vari ar Heviari a-
157% difereriHe ldmtre indivizi in
cadrulpopul &dHE7,6%ldoirf er e r-l.—!%a! e — 41 188.83
dintre indivizi (arbori). C ntre popu | a "Hi i 6 56.33 9.389 0.785 16.63
Cntre i ndivizil/l| 14 65.50 4.679 0.744 15.77
Cntre indivizi 21 67.00 3.190 3.190 67.60
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Di versitatea genelarice¢gmarkesii SR pul a™™Hi i | or de

To ™H SBRceval upalifhbrficia un dfi ovsitz i i genot i paHi aveau un profil genetic dife
Nu mt dewlele SSR(Y detectate a variat “"ntre patru (pentru Ld42) Hi 11 (pe
F r e c valelai thigore (f) a variat intre 0,214 (bcLK228) 'H 10,750 (Ld101), in timp ce n u mt de aléle eficiente (N,) a variat intre 1,73 (Ld101) 'Hi7,74
(bcLK253), iarn u mt degehotipuri(Ng) avariatintre’ Ha @.¢101) 'H14 (bcLK253.

PIC pentruloci SSRavariatintre 0,397 (Ld101) 'H0,858(bcLK253), t olCGEl, cue x ¢ eunuidi(Ld101), auavutvalori PIC peste0,5.

Heterozigozitate@ b s e Heeaa Ht e (bl HHL) &uavutvalori mediideH, = 0,542'H i, = 0,738 rezultandintr-un index de fixare mediu (F,) deF = 0,256,

—

ma ] outuwedei rf INer) matlimb r po | ielherctt e \

Loci SSR Na f Ne Ng PIC Ho He Fis
bcLK189 9 0.333 4.79 Il 0.764 0.429 0.791 0.458
bcLK211 10 0.500 3.42 10 0.685 0.714 0.707 -0.010
bcLK228 10 0.214 7.06 12 0.843 0.667 0.858 0.223
bcLK253 11 0.238 7.74 14 0.858 0.857 0.871 0.016
bcLK263 11 0.375 4.79 11 0.769 0.300 0.791 0.621
Ld30 8 0.325 5.19 10 0.784 0.550 0.808 0.319
Ld42 4 0.500 2.67 Il 0.558 0.381 0.626 0.391
Ld45 ) 0.333 4.26 10 0.727 0.571 0.765 0.253
Ld50 6 0.425 3.94 9 0.675 0.300 0.718 0.582
Ld56 6 0.500 3.11 8 0.684 0.810 0.678 -0.194
Ld58 9 0.289 5.78 12 0.806 0.526 0.827 0.363
Ld101 6 0.750 1.73 6 0.397 0.400 0.421 0.050
MeanfSE 79N | 039N | 451N | 9.6 | 0.71N | 054N | 0.738\ | 0.256N

0.70 0.043 0.51 0.68 0.037 0.055 0.036 0.072
(Na) numbtrul de al el e, (f) frecven™a alelelor
(Ho) heterozigoH a observatt, (He) heterozigoH a aHteptatt,

(Fis) i1 ndicel e
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Dendrograma (Neighbor Joining Clustering)
bazme tdi st anHel e genetice Nei /

i

Analizamu | t i \aausterauiNeighborJoininga celorHa pptoe u | @
studiatea r a tipto p u G@aHunaorului,dela ceamaij o aalitbdine
(520570m) ested | f ¢ i dekelelaltep o p u dinecéHiruiRomaniei

Dintre acesteagl o wlusteresuntclard i f e r euo\Hioarda boptstrap
de 10%%, unulc o n "Hip ro ® nu dBa-YdieaPopii), caresea f petocul
al doileala o altitudinej o a(67&700 m), iar c e | testemll tc tdin u |

!

(1972) cel

“Hi

100

or

Gura Humorului

apte

populratHiaislee

Valorile de bootstrapde peste50% suntidentificatedoarpentrunodul care
SeppopulSiaaibldegd o p u | Aniitdi'HBv-¥aleaC e t tcaks,la |,
randullor, suntde asemenea i f e r printidi valdarede bootstrapde
96%.

Acestetreip o0 p u Ultariddiresuntde la altitudini de 800 m saumai mici,

in timp ce celelalted o yYto p u laa Hicotp u | LatdfitaiHli &L c e | e,

suntdela altitudini de peste850m.

Interesanestec tcue x ¢ epoHi valGardHHumarului nuseo b s eor v L

di st rgielpy Hiald anrdiktribuireap opul.a ™Hi i | or

100

Valea Popii

50.5

96.2

Sinaia

Valea Cetatii

Anina

Latorita

Sacele
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C Analizamu | t i vRCgAia endivizilor > - PCdl HPCe contribuie cu 20,6% din v a r it ao"Hi@a PE@ contribuie cu
12,3%.
- Fiecarepunctestemarcatcun u mep aid u I(1&7HI e |

- Structurae s t i arpact pru lpantHi2é de arboripr o v dimHaH t e
p 0 p u detariee pebazaunuin u médeK grupuri (K = 4).

- Fiecarearboreestereprezentatleob a v & r t i mp t inSdpmehte . Cisern O ont (Anine
coloratecareo f eoredtimareaf r a cekhembruin fiecaredin cele 4 XX e Cluser |
grupurigenetice Fiecareb a estema r ccan & mip aud u I(Ja7)Hilie i | 3 3 ® Pop 2 (Latorita)
n u mktindividlual al arborelui(a-c). d g M +H A Pop3 (Gura Humorului
10— :‘;; » . 2b N 4 Pop 4 (Brasov Valea Cetatii)
E o 2.2 4-c
0.8 E Cluster IV (I ) 4"4_“ X Pop 5 (Sacele)
0.6 “ . 1.2 . . “g 14 ~ * % Pop 6 (Brasov Valea Popii)
6-a D + Pop 7 (Sinaia)
04— Lo Admixed -V
0.2 - o . s " -
Coordinate 1 (20.6%)
00— l-a I-b I-¢ 2-a 2-b 2-¢ 3-a 3b 3¢ 4a 4b 4-¢c 5a 5b 5«¢ 6-a 6-b 6-¢ 7-a 7-b T

-  Celepatruclusteregeneticesuntconfirmatein analizamu | t i PGA.i at t

- Primac o or doen@ia & & e cludikrulgeneticl, cu valori pozitive, clusterul
geneticll, caresea f Th parteade mijloc a graficului, H clusterelegeneticelll H i
IV, careauvalori negativepentrua c e ps iddor donat t

- Acested o wclusteresunt separatepe componentaa treia, clusterul lll avand
valori pozitive 'Hiclusterul IV valori negative pentru a doua c o mp o r

pr i ncindpizdilatd misddtl io ¢ a intermedidtintre clustereledin carefac
parte
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Za unor provenienHe de brad ca surse de seminHe, “n func™i e

acteristicile seminHel or ‘'Hi capacitatea | or de ger mi nar e

(Indicii de germina)e |l a semi n"Hel €& e br ad

GP- procentulde germinare;

Gl - indicelede germinare;

SE-vitezad e apari "H e;
CRG- coeficientulvitezei de germinare;
SVI - indicele devigoare.




