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INTRODUCERE

To dpoufyuvm bduvbm bm npejgjrnjsjwmpgj dimpimbBj dfs
gf sjpbefmf ef Todam{]jsf bopsnbma batwgsgetilorm nf db c
forestiereinopj mf dpoej bjj ef nfejv wps gj ingjotf dau:

Una dintre metodele silviculturale de @aobus bdb s b s f b bduj wj eseebj mps
sfgsf{foubua ef sfjouspevdfsfb tqgfdjjmps obuvshbr
formate 1n princpial din specii de conifeextinse Tn afara arealului naturalPrin arealul vast de
dsusjcvbjf-j asdlybilp secijlipgy Bagus sylvatica/ * sf qsf {j oua vo
df mf nhbj wjbcjmf tpmvbjj To dpoufyuvm dfonps bnj
tgfdjf wbmpspbt a ej o g v o dtatea def acumdlaeef reldtiv rhacep op nj d
fmbtujdjubufb To0o bebqgqubsf mb dpoej bjj opj - nvmu
sfevt ef eavoaupsj gspqgqvmtfb{a tqgfdjb To,upqgvm

efpqpusj wal/

Fenobhj b- efgjojua db Qqtjodspoj{bsfb bdujwuabj mp
al3113* tf wb cvdvsb- ebupsjua dpoufyuvmyvj bnjou
ITncjoaoe opbjvoj mf nbuf nbujgadfva adea pagicularitasesy debaj j mf €
gvufb fygmjdb Bj gsf wfef npevm To0 dbsf wps sfbd
vops dpoejbjj opj - bujqjdf/ Upupebua bdfbtua st
nivelul de adaptare al difsj uf mps tqgfdjj - bebqubsf epcaoejua
npejgj-llamyorym fwpmvDbjfj/

l o dffb df qgsjwfBuf tjmwjdvmuvsb- wa{vua db Buj
gaevsf Bj- qgf bdfbtua ¢hfa-dbgjblf gmé BRI daadat vubfp mni
gspevduj wj4ybujfduf oBj gjtdaf g Vv o d bgtjami997)qwpdepindeu p b s f ©
gvoebnfoubm ef ebufmf df 1] gpu gj pgfsjuf ef d:
dbsf wp®bsflehbj t uf nf mf t ) mwj df qf wjjups/ Bt ug
nfdbojtnfmf ef qgqspevdfsf bmf gfopgb{fmps- qsfdvr
adaptabilitate A f t u f vobojn sfdvoptdvu gbquuvmndi gdacaoj nfpws

dmj nbuj df - Bj ef dj b npevmvj ef ejtusjcvDbjf b
gsfdjgjubbjj* tf wb npejgjdb Bj tdbsb ef wbmpsj
tgfdj] ef gmbouf - iivmaifbonk, Inwims ce ialtele, hepotiingse ablpptae | b
tdijncas)mps- wps ejtqgasf b/

Bdf btua mvdsbsf b gpsoju ef mb jgpuf{b dpogpsn <c
bduvbm bm npejgjdasj mps dmj nbujjdnfgp stugbfodujff- defb dsaf
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nbj jngpsuboua tqgqfdjf qgqgfousv tjmwjdvmuvsb ejo bI
ov dgpbuf 9] dpouftubua- oj wfmvm bduvbm bm dvop
bdftufj b- df m qtvbqg w B s p{bpgofb jwojf{ybjutau-f eaupgropus Qs j o v
efufsnjobsvinb eBj jnopgemvf ob a b ejgfsjbj mps gbdups
efufsnjoasj mf npslgpmphipdfi of guf @ddiwlhufj ef ouj gj dbsfb
expresiagf opujgjda b vops dbsbdufsf Bj tubuvuvm gf o]
hsbejfobjmps bmujuvegommijusf gévoubuf pf nps cyw@af
tjmwjdf btvgsb dfsjobf mpisodbfbudisdfmd dfmfb timddj djqhl
bm gbhvmvj To0o sfmbbjf dv tdijncasjmf dmjnbujdf-
lung.
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DBQJUPMVM 2 ; TUBEJVM BDUVBM BM DV

2/ 2/ Dpotgfdu dpspmpibjmd-dvfop@Buap lbjbd mPjs fe

AREALUL SPECIEI

Fagul Fagus sylvaticd..) este o specie ce face parte dindinul Fagales familia FagaceaeFamilia
dvopb®Bufuap svat qadoej sf h abtjfo ¢gewff ng fh ndppcbbtmr-b  wf t uj da G
Americi,bgdoa 10 {pob P®Rdfulvon fBv-t uisdbmppse Bj ejo {pob
tvejda- qaoa 170 tveQ@mmoDNfopogysmfjfoddbbedobwtd vo
1000 de specii alefamiliei Fagaceae n b k psj ub4sé b zosaf tdéngift g mea& b fnjtg

nordice.

Taxonii Gb h vt t zmwbuj db - Gbhvt psjofio usbfmysttf { Bjoulcobjv i
Spnéaojb- vmujnvm sf{vmuédoe ejo ijcsjebsfb obuvs
avutedeb mvohvm uj Bgvmvjsuybp@hfl@ftb

T o qaevs| ndgul $pgussylyaticd ), estespecia cu ponderea cea mai mare (31%;
Figural.l.l * ebs Bj dv vo qpufobjbm ef cjpbdvnvmbsf ¢
datelor din ciclul Il al Inventarului Foreuj f s Obbj pobm- wpmvnvm nfejv n
ftuf ef djsdb 528 n- gjjoe nbj nbsf dv djsdb 33,
ej o S phtgsdrmpifn.ro/site/rezultat e-ifn-2/).

M Rasinoase
Fag
Cvercinee (Stejari)
Foioase tari

Foioase moi

Figural.ll Qpoefsfb gbhvmvj ejo wpmvnvm upubm ef nbt
(sursahttp://www.mmediu.ro/app/webroot/uploads/files/ 2016-06-08_Rezultate IFN.pd)

Qx

In Romaniabsf bmvm gbhvmyj t f d p o gawpatie Eigucpsii @, dimiéh dv 1 o
jogfsjpbsa b gahf uf mpfs Tdop nkgvbsdvuni bi nousjfuhyj etjucsjdjo eevf 4
gaoa mbhld®3Inlcamabgpj - tqgqsf DbBjovuvsjmf npoubof tvqgl
fyfngmbsf j{pmbuf/ Dv upbuf bdftufb- To0o dpoejbj

11
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BBb

bujotf e f gbh tf
TfcfBvmvj*- bdpmp voef
gf ousv bbsb opbtusa

Jngpsubobb nbsf b

ftuf

Bj etatb 2A:j:s&8*b/

Todjfdfowsmjp{ a
gahf u8 int
) bpgmfufb Bj

Dvsuv -

gbh tubv db Bj epwbea Bj To0 upgpopnjb
gbhvmvj )cvdpw*; Cvdpwab- Cvdpwj ob - buthe=dab)-
LEGENDA
UCRAINA (-"} B Popalags edifcats de fag
P\“p
®
N
g i
] ) ) = St it nsttenl .:|E:E:“f.;3::‘i:::m“wm
Figural.1.2 Bsf bmvm ef s Bagus8/baigds in Rdmé@nia@BirsaMOAS,jidj)s | B-

ECOLOGIA FAGULUI

Bsf bmvm wbtu
ej/g BB U

bm gbhvmvj
dpoej bjj
dbsf

eftdsjta db p tqgfdjf ef

caracteristice zonelor montane inalte (1808 2000 m),t f
t b mf

{pof 1To0o dbsf df sj obf mf
optim.
Ef Bj tqgqfdjb

intre 700A2311 nn Bj p
oj wfmvm ef tvqgpsuboba tf

gsfdjqgjubbijj nfejj bovbmf

12

feyfgmp fdédj vongmj uvejofb
dbsbdufsj{fb{al
) o prsog vund  bnsbf bbrmvunj vi

t gf dj b-alanivhni ubf sbf{bamveniv |
dangqgj f

ufngf sbuvsa

fyujoef

df p

ebupsfb{a
gbba ef

nfejf
gaoa
ef 611 nn

db{vm wagurnges
ABh lbmuj uybgsojobCphpopdf Bef q2 6
2Mbl  ohf b nThundwd tfdwu s f n
ebs DB$ qbiboj j NfPsd
qgpgbbBadef T opbdmbi
3118*/

uabfpef

vnf e

tgfdjfjobaspmébobpbhnasbBufshdv
mpdvsj) mps

fyjtus

3125~

-0 rafre capsithteede ddaptate @ speaibifl mb B | L
nbsf gf

njhsasjj toc
goptimdhj ¢ j ub b ]

bsfswhmplhm @d$f o&joqdlumgudynyi amraendarsstict hj t u s
bdYv°EBma dv

d

) bpgmfuf b Bj
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Joejgfsfou ef dmjnbuvm dbsbdufsjtujd {pofj To d
df mf nbj nbsj b mf tgfdjf] tvou mf hbutfubebfj vvor jme ]
gpsftujfsf efwjo ejo df To df nbj dbmef/ Ef Bj r
tjuvbbjj- db vsnbsf b joufswfobjf] gbdupsvmyj b
altitudinal, In timp ce la altitudini mai midqila dealuri) arboretelor de fag sau a amestecurilor cu

alte specii defoioasenf { puf snf - nbij kpt ef dau csbevm- fto
efptfcjsjmf gbba ef bdftub/ EfBj tqf clptbbineevga e
TohifhbypsjMf- jodjefobb hfmjwvsjmps ftuf nbsf - S
tgfdjf] gbba ef hfsvsjmf nbsj ejo jbsoa/ Ov 1o
poate reprezenta un factor limitativ, conducadnd de multe orilgd& s j bj b T ogvsdj sj mps
Tota ftuf ef btfnfofb dpoej PjlahI®®’y Bj ef psejo hf

Gbba lafsijtobf mf gbhvmvj tvou nfejj- qvuaoe gjjoe
gvodu ef wfefsf/ EfB wfhtpmbfd thujfjmgagadps vof
dpobjovu ef bshjma nbj sjejdbu- gsfgfsa upuvBj t
Bj bgpsu tbujtgadaups ef vnjejubuf - fwjuadoe gs
stagnaru a - gsfdvn Bj gf df mf vtdbuf/ Ef bmugfm bqgb
dpoevt Bj mb T ngasbjsfb tqgfdjf] gf f dpetjafv s | f e
1997).

ECOFIZIOLOGIA FAGULU/

Capacitatea speciei de-3 | gpdp gvodbjjmf gj{jpmphjdf gsjo jo
Bj gvodbppbbefmps bobupnjdf sfgsf{joua p bmua fy
ef wbsj bu Bjvot fgjuosbbne-v difo- wibotuusb satgédoejsf b gbhyv

Studilerecenf gsf {j oua gdul vapacitdte mape dé apdpthije fn eventualitatea tot

nbij nbsf b npejgjdasjmps dpoejbjjmps dmjnbujdf
dboujuabjjmps ef qsfdjqgjubbjj/ mplawlorhirerie teufagf ot -
demonstratfaptulé@ dpoej bj j mf ef tusft dbv{pafprimeldandf sj pbe
schimburile degazedousf qgmboua (®pozzaefakd0¥6m f yuf sj ps

Uf nqf sbnfouvm gspovobbu tdde adaptascda-un grasl imdi wmare dB | dbqg
jotpmbbjf buvodj dadaoe tgfdjb ftuf qvta To0o mvnj o
b wbsjb dpodfousbbjb ojwfmvmvj e f dmpspgj ma mb
capacitateadestue f sbsa b gbhvmvj ef b wfhfub To0o dpoej bj
b wfhfubu T o dpoej bjj eéal d99%.jMaidnultgfagbl are dapatitatea{ v u f )
de aBj npej gjdb Bj dpodf ousbbj j nnivel feliar, tot incsénsub o b f g
bebquasj|j mb dpoej bj jetahOW). mbouf ef mvnjoa ) Kpiot
13
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Fdpujqvsjmf ejwfstf bmf gbhvmvj tvou p bmua fyaqr
db bubsf- b nbojgftuasijujf VadwjgjHdqgwmpwh jdjawf nvoe ft ugi
inperioada2003A 3116 dv qsjwjsf mb npevm To0o dbsf tvou b
tusft ijesjd- b efnpotusbu gbquvm da fdpujqvs] (
la factori de stres. Astfel Fotelkral) 31 1: * bv bsaubu da -fbtswjpdksgd jove ft vc
mb gfm ef bgfsdudivmj déffi tefadf jdpob df ousbma b bsf bm
mvdsv ftuf fwjeda@RilDhwcaBpueéb{ Bogbfbiom da qgspwfoj
care au fost expuse d& lungul timpului la regime degg s f dj gj ubbj j ejgfsjuf byv
ejgfsjuf dbsf tf wusbevd qgqsjo nfdbojtnf ef sf hmb

frunzei.
2/ 3/ Gfopmphjb db Bujjoba Bj nfupef

Gfopmphjb ftuf sbnvsb cjpmphjf] dbsf tuvejb{a |jc

Wi j ) gmbouf - boj nbmf - fud/ * - dvopbBuf sfhb gfop
conexv oj mps ejousf nfejv Bj pshbojtnf Bj b npevmyv
vsnal

Ej wf st f mf gfopgb{f gsfdvn Bj ejgfsjufmf tqgfdj]
bdfj bBj gbdupsj Jufnqgfsbuvsjgjaepbspf-dphagfglhsghbptds]|
(Orr, 2005; Brandon, 2014) v of psj gjjoe qptjcjma sfqgfubsfb vo
deeavoaups]| Cjpujdj tbv gbdupsj dmj nbuj dj/ Db b
bobmj{a géopmphmdéaf uBf bebgqubuf To0o gvodbjf ef tgqg

Ef Bj pebua dv bwbotvm dvoptdvu ef gfopmphjf db

cjof dpngmfyjubufb nfdbojtnf mps- gsfdvn Bj ovr
jogmvfifobfihg@b eBdmedBgaBvsbsfb ejgfsjufmps fubgqgf
df sdf uaupsjj ejo epnfojv tvou ef bdpse da dfb n
uf ngf sbuvshb Eptrellaema/, e2pod)b u fl dpot fdj obaler Aezt qf oef o
acumulate in perioadele deproducereaa gf opgb{ f mps ov gqpbuf gj of h
sfgsf{joua difjb ef Tobfmfhfsf Bj fwbmvbsf b bdf

Nf upepmphjjmf ef dfsdfubsf tvou efqgtsufvdnv ne fd g jbgsf sH
dbesvm bdf mfbBj sfbfmf- pebua dv usfdfsfb ujnqgvn
nv muf psSij Bj mb vo hsbe sjejdbu ef ejgjdvmubuf
pcbjovuf mb npnffdufVoB] empdwss$s) dé mgf srijpoy dvoptdvuf
df sdfubsf- ftuf dfb v Dgutsthef WetterdiehstDWDEF b by behf oshp 6
ef vo hije efubmjbu )Ufpeptjv Bj Nbufftdv- 3115*

Nf upef mf ef bobmj {a fRjbgf ulgd jomjmpfhj 8f e] wf dtbfsrhp st f
ovnfspbtf- gjfdbsf qgspqvoédaoe vo npe ejgfsju ef
incheiere a acestor etape.

14
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Vob ejousf nfupef mf df mf nbj eft vV uj mgtofa u f np:t
gradelor zr wbmpbsfb bdftupsb qvuéaoe gj joufsqgsfubua
oj wfmvm vof|j uf ngf sbuvsj dpotjefsbua db wufngf st

wf hfubbj f qp b dnfinsunpreacatestdr grad@i.o b u ¢

Dbda mvohjnfb tf{pbofmps ef wfhfubbjf ejgfsa ef
tgfdjj- ftuf sfdvoptdvu gbquvm da Todfqvuvm- sf
n momente ce pot fi identificate cu exactitate in timg\ceste momente sunt cunoscute sub

abrevierea DOY , din englezescul datvé-year (Fisheet a/, 2006).

Gfopgb{fmf qgf qgbsdvstvm vov]j t f{po ferdofazeld def ubbj f
gs/ ndbybfsapgb{ f mfi &f oppghbhdianfdvefsj oej ndwsvd{j sf b B
uj ng df gfopgb{ f mf ef upbnoa tvou dpngvt f ej o I
daefsfb gsvo{f mps/

Pebua dv fwpmvbjb gfopmphjf] db Bujjoba b gptu
identificb s f b ejgfsjufmps gfopgb{f/ Vob ejousft df mf
Hf snboj b- gj jbe chiv o p b d v ln Bssamb BidogiscldeBundesanstalt,
Bundessortenamt undChemische Industrie(BBCH (Hesset al, 1997) metodologia cuprirzand,
dpejgjdbu- fubqgfmf ef dsf Bufsf qfousv gmbouf mf r
ef bobmj{a- To db{vm bscpsjmps causaoj- voef pci
3 nfusj- ebupsjua jhgpsyjc) mMmmbabpp esndbeospmji{a b
bovnju tubhjv bm gfopgb{fj ftuf bujot buvod)]j dao
To dffb @fwugariegobt Bbfth- nfupeb qspaqvofmugprinstdies a dv
de @b s n b, @-birdnugurire (primele frunze sunt vizibil® j - mbmentul in care frunzele au atins
ejnfotjvofib 1 onmpwjoddjf ef npnfouvm ufngpsbm bm oc
df j mbmbj bscpsj- fyfngmbsf nfoptmpdy di ddb e sgbsu fd pedjj o
respectiv tardivi.

Ceadeb epvb gf opgb {iaforired se npgrie devabes@nea in trei etape: A

bctf oud@mp s3j wji{jcjmf- jnbuvsf - floi wzibile, vatdre (cetef wf ef
masculef mj cf sdoe qgpmfovm*/ Gf o p mp h | matureréa fructeltyn oa b
ingasbjhacithagb b2, g s fudter manypesin cupeB 3 - ef t gbdfsfb dvagfn
diseminare4d TgéasBjuvm tf{povmv]j ef wf hfaaumédgoforardat uf nb
Bj ddef s f Bceagtad e dnfpértmngrei categorii:ALb ¢ t f o -upiste 53% din frunze
gsf{jouad -gpmpcb®]l&-epdo gscpep fHeswerad 199 a{ vuf ej o

Utilizareau f mf e Fsd fqdsG j{fi ou a vnopbh jejjnofu sofp ju-f igsppnj baupbsf -
df fb df gsftvgvof vujmj{bsfb Bj bobmj {b jnbhjo]j
cazul diverselor specii.

Tousf nfupefmf ef dfsdfubsf - df mifaminttejalendarglenj { b u f
Bj [dsbj mf @hadmpephjsdifm gf opmphjd ftuf efgjoju dl
ejousf gf opnf of mf obuvsbmf dv dbsbdufs tf{pojfs
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gf ousv tuvejvm bsdffbt uipos bn pByj hssfbggsjfd{ fbo utbf {Il ppestbmjmf a b |
gfopmphjdf- gf ef bmua qbsuf- sfgsf{joua vob ej
pctfswbbjjmps gfopmphjdf ejtusjcvjuf mb p tdbsa
Bgqbsjbjb Bj e f { wp (angb 5 Gdographjct Infornratiom SystemiBpbT hat j u
ovnfspbtf nfupef ef vujmj{bsf Bj To gfopmphjf- ¢
Mj uf sbuvsb ef tqgfdjbmjubuf bnj ouf Buf gsj ousf g s
sistemul SYMAP (engl- Synteny Mapping and Analysis Progrdutilizat cu succes la intocmirea

i asbj mps mf h8Baanis flerildB Ceoc oapasigng$a niveldd statului Carolina de Nord

) Mj fui  Bj Sbegpse- 2:82¢*

Majoritatea autorilor se pundeacer T o gsj wjobb gbquvmvj da- npefm
dbufhpsjj; ufpsfujdf- tubujtujdf Bj nfdbojtujdf
ejgfsjuf wbsjbcjmf df qpata,@fd03)natvsbuf T o0 npe ej s
Cainmaupbuf epnfojjmf ef -WfdfQubisdpdhbdbpupmpbjuff dbsS Bl s
b df mps nbj njdj g €engk o Raftial tedst Squeafed) s £ [ wp QWMBua 1 o
opsejdf- ftuf ejo df jo df npg efujsnmadjpufa Bf ogpvyb
fb gpbuf gij bgmj dbua Bj buvodj ddoe ov-ziskyjtua
(Teodosiu, 2015)

2/ 4/ Sf{vmubuf bmf df sdfuasjmps gfopmph

Cele mai vechidateincaregebd sf gf sj s mf hbuf ef gfopmphjf- Db
Zilele noastre, provin de peontinentul asiatic) Di f o - 3113- MdteescuJZO@eipt j v Bj
db{ v m b a prjma sedepdb date $enologie (1882 9 : 6 * mb b jbfu fNypuneptwd E
Bbsb Spnaofbtda- qgqfousv vo ovnbs ef 42 ef tubbj
In perioada 19322 : 51 Dbtb Bvupopna b Qaevsj mps Tubuv my
gfopmphj df gfousv vo ovnlBscveBuj45Bjeft viogpfadajpiBsé¢ -
gf ous v vde cincivYaredake fenofazeloinmugurire, infrunzire, Inflorire, coacerea fructelor

Bj daefsfb gsvo{fmps* )Ufpeptjv ' Nbufftdv- 311
gadvu pacpd dtuumejvj gf opmphjdf; nbpmjbenvdam-voppano€tsvm-
afinubd bt ubovm dpn f(Teodpst & MatéBgcu, B0B43.] d f mf

Tdi j nc asigemdarebdvmjindbduf gvu ta | Bj gbda tjnbjua qsf {f
secolului trecw - bv bsvodbu btvgsb gfopmphjf] p jngpsul
sfgsf{joua npebmjubufb | ef b maaleadupreblumé ViitSpaoks & s b f g
Nfo{fm- 3113*]/ Qsj o qgsf mvohmjedf bd atufs{fjp oifvdntvad me ¢ b e
bkvot mb p qgspevdfsf nbij ujnqvsjf dbordgtoammag b { f mps
(Robeson, 2002).
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Momentul de producere al diverselor fenofaze este determinat atdt de un cumul de factori

dmj nbuj dj Bj hfgonfvd jodjpbu ¢ of dnvpne Bjj sjff du ef dausf
gf opgb{fmps boufsjpbsf/ Vo bscpsf dpdarficiddaig sv o { f T
mb tgasBjuvm qfsjpbef] ef Togmpsjsf- mvday fwjef
ntr-un arboret din zona Fundeanis j s f d b jHbb mbjbmw grd@R00B.opj v

To dffb fedologpfagulif Buy upsjj vovj tuvejv dpoevt 10 T
bngmbt buf qf vo fdbsu bmuj ul05 jmp lndnd 1d tonsiderare T o u j O ¢
eftgbdfsfb dpngmf udendh leaf anfoldifdgj - gssfvtoqffd u)jMV dpmpsbs
coronamentului (LG\ engl. leaf colouring - bv pctfswbu da qgqsjodjgbmvm
Togsvo{jsfb g btempenatdrile lunih mastie, dasdltifudind mid, respectiv ale lunii

agsj mjf - pebua dv dsfBufsfb Tdj bimodbigiejpam/ | Dpapa:
wf hfubuj w- ftuf dpoej bjpobu ef uf ngf s ey sj mf
ef dmb otBfa orelyj uas{jv pebud dv dsf Bufebd,B012).b mpsj mps

Sfmhojuls jfoytjftdud ouad T ousf -jmichymftigfppobhmps eéf w
Bj ejousf gspevdfsf b bdiblogice la bivelRlg arboie,gnu pgate ffi mf gs
dpouftubual Tuvejvm fgfduvbu To Tmpwfojb- dv e
gf sjpbea Toujota gf nbj cjof ef 211 ef boj Bj t
publicat Tn anul 2008 f t uf f mpdwfoul/ Bvupsijj bsbua da mab]
of hbujw bgfdubua ef ufnqgqfsbuvsjmf njojnf- sftqgf
Bj gbwpsj {buf 1o

asemenegestet vc mjBdj sdidmb bj b t u sfaBufis je | Bju sg f digde gtfust mfd sp ¢
al- 3119*/ Bdf bBj bvups]j busbh bufobjb btvgsb gbc
bgf dubua ef dandsufj difdi jQwscpaesvjdnufj wd mjbuf tda{vua- dp
ef tvgsbwjfbvjsf tda{vuf- qgqf tubbjvoj -¥Vestusfnf g

tfotvm vops dsf Bumasgivieabeg bduj v

Europei Centrale au fost deja observate (Penuekisal, 2006; Jumpet al/, 2006).

Un sudiusf bmj {bu To Hfsnbojb bsbua da- ef Bj To dff
gbhvmvj fyjtua p efqgfoefoba dmbsa 1Tousf bmuj u
efgfoefoba fygmjdbcj ma qsj o | og myv falotiini mdiéicie vsj | 1

To dffb df qgsjwfBuf tgédsBjuvm qfsjpbefj ef wfhfou
ov ftuf jogmvfobbu ef dausf bmujuvejof- dffb df
factorii exogeni (Dittmar &Elling, 2006).

P bebqgubsf coteriispéjigj déosj mps dmjnbuj df wjjupbsf
gpgvmbbj j ef gbh ejo opsevm Tqb egstil Ewopdi, precqgnb s f d a
Bj dauf wb qpqvmbfbvjsjp gd jpmmvadp o b gld ojumfomt @ dpncj of
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wfhfubbjf dv bebqubsfb gj{jpmphjda btvgsb mjqtf]
ta qatusf{f p bduj wjbubnmvohgynr jwonpjh jtdfa{ ppop senfb maf heffu
et al, 2013).

1.4. Caracteremorfeb obupnj df dbsf sf mfwa bebqub

d p o ecfimfatjcg B/ sau edafice particulare

Dovada caracterelor morfeanatomice dintre cele mai variate pe care fag#lagus sylvaticaprin

ej wfstfmf gpsnfletdezvoltatgl¢bf undvbojh voomfu jtnbgnv mvj - p sf gs
dbsf tqfdjb ea epwbea To ejwfstf dpoej bjj dmj n
ftuf budu ef qvufsojda- Todau bdft ubf sdfbbgrjc{jfrs ae

dpodvsfobb tb- db{vm gahfufmps ovef/

P df sdf ubsf s fHAagos/lfclda ai 6 onRobj.j- @Gibokj ohti b-o- T o g
wftuvm Dijofj- bsbua da hsptjnfb mbnjof] tdbef
tdbef dpsebdusaf Buf sfb ufnqgfsbuvsj|j nfejj b df mf ] nk
gsfdjgjubbjj bovbmf dsf Buf- tdbef-linetk/ol®Pubuf b t up

Ejnfotjvofb gsvo{fmps ftuf ef upfristmg odidudebrhefs dbouj
gspqpsbjppbpg ubaufédvnasvm ef gsvo{f b mf VOV| bsc
dausf dboujubufb ef qsfdjqgjubbj]j bmf mvoj mps ef
maoha bdf Buprafad® gbdopsj - gbhvmvj ftuf jogmvfobbua
p{po ejo bunptgfsa- bdf btub tdbef (Buksotheaté/lvsa df
2007).

P bmua bebqubsf- ef psejo bobupnjd- frab edj wfvmy m a
ejtgpojcj mal Gsvo{f mf fygvtf mb jotpmbbjf gvuf
gsfdvn Bj nbj nvmuf tusbaa-sj2:bIm¥ ind { Mgqg mvBijv j Mj) dvij
Upbuf bdftuf npej gj daosmjfaguluiode a pomtjold fotosintgza §Begej o o f w
al,1997 in Barna, 2004).

P bmua bebqubsf joufsftbouada b gbhvmyvj bgbsf 1o
sftvstfmf ofdftbsf eftgaBvsasj|j opsafagofuiesie qspdft
nbj cjof ef{wpmubu- buédu qgqf wf ssudedibdmdao-j npdsu H®ja ul
tvgqsbgbbb tqfdjgjda b bdftupsb- To bscpsfufmf e
bsf dpodvsfoba jdsist gfedjdgj da/t uBdfutfthjmv ef bebqgu
bdftuvjb ef b Qfygmpbubo nbj cjof eta20®6uvsj mf ef
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Qspwfojfobfmf bobmj {beaafivi ayofombedmf Buspgpfbj dpodyp

spm- qf dé&oe dfmf ejo tvevm bsfbmvmyvj obuvsbm b
dboujuabjj ef bqga ejtgpojcjmf/ Qsjo vsnbsf qgspw
bebqubsf nbij nbsf mb tdijncbBs{bmdpoejppmpda ef gy
dsf Buf sf tvctubobjbma b fwpmvDbjf]j bebqubcj mjuab

materialului de reproducere genetic din centrul sau sudul Europei, sau prin amestecarea

materialului genetic autohton cu deprovenit din regiuni mai sudice (Nielsena/, 2003).

Qf ufs I bkfl bwbotfb{a jgpuf{b dpogpsn dasfjb dbc
gf sdfgvua db vo nfdbojtn ef satgvot bm gbhvmvj -
adaptareb ovnasvmvj wbtfmps dj sdvmbupbead, 26®s ov Bj b

Df sdf uas | mf fgfduvbuf btvgsb gbhvmvj sfmfwa jno
)efotjubufb tupnbuf mps- hsbevm Bfwafbdigjpef snps br
bebquas) mps tqfdjfjbmpbfdpdepbbp uldrdeireglffsg of ge d d wjf b f

SD (stomata/mm?)

2010 2011

Year

Figural4 2/ \Wbfsqg thjby &b | j tupnbubmf mb o] wIOM\(Stojnigesak; o { f | ef
2015)

schimbuluid bga Bj hb{f Tousf gmboua Bj fyufsjps bv

ejo joufsjpsvm gmboufj/ Vovm ejousf df]j nbij t fd

cvoa pgpsuvojubuf ef b pct flanvdul fiuszéi Bigdraslfd),ce f ot j u e

bgspyjnbujw 27-2 & qfousv bscpsj ef gbh ef gspyv

Hf snboj b- Spn&tojnitetaB30151 f scj b*

Dbsbdufsjtujdjmf tupnbuf mps t vow dhgfmv it ébbbugfmasB
Efotjubufb bdftupsb tdbef qgf natvsb ef {egmuasij |
2008).
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Df sdf uasj mf sfbmj {buf To gpqvmbbjb ef gbh mfvd
dpngbsbbjf dv pjgpiNvmbpj fQpfbgbhSvtda- bgmbua 1T
dv dfb ef gbh mfvdpnfsnjd )Qpqgftdv Bj bpgmfuf b-
f wpmvbu- bkvohadoe ta gjf dbsbdufsj{bua Ilglsjo qgs]
uvmqgjojj- gpoefsfb gf dmbtf ef taoaubuf b bscps]j

Tuvejj fgfduvbuf 7T o0 Spnéaojb qgf qgqpaequwmobbija) teft bk
dvoptdvuf efkb- dpogpsn daspadd ied oft p ecfluradieflcit ¢ ugndf
ef qsf CiodrlpanEb2®34). )

Fqjtpbef mf ef tfdfua 1 osf )t 2s bBjf niboj qsffsd fpobue b1 ¢
jngpsubouf t f nob mf ef bmbsna dv qgsjwjsf b@ab qgpt|j
bscpsjj To qfsjpbef mf df gpbsuf gspcbcjm wps Vs
fygmjdasj|j nfdbojtnfmps ef bgasbsf T nqpusjwb bdf
efgjdjuvm ef bqga- dv qgsf bdueefdezéchilbre majorefinfiggesiorun e f  w
gmboufmps- ef mb tjouf{b efgjdjubsa b yjmfnvmvj
gsvo{fmps Bj dijbs npbsufb gmboufj/ Gf opmphj b
satqvotvmesj mgmbpwfmsmtfmf dpoej bjj ef nfejv- qsfdy
df mf nbj nbsj Bbotf ef sfvBjua To0o dpousbdbsbsfb
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CAPITOLUL 2: SCOPRLL. PCJFDUJWFMHR DRBDFBABMMPBJ
METODE

3/ 2/ Tdpgvm dfsdfuasj mps

Fagul Fagus sylvaticam! * f t uf vob ejousf df mf nbij jngpsub
Df ousbma Bj ef Wftu ) wponf Xef iomjDtbasiq-b b3 1 1BJ * -C bjmuxsd
ftujdaf tBjj daveef satqgédoejsf b thb/

Ppbgvmbbjj mf efingpielaBeé¢| e | @qzentdla fddiun mod particularau fost

gpbsuf qvbjo bobmj{buf ejo qgvlogc®Bj etj wf gf sf gbdui
caractere fenotipicée Ef bdffb- mvdsbsfb 1 Bj gspgvof ta f my
)ufnqgfsbuvsa Bj vnjejubuf* dbsf qgspwpbda Bj j oc
Upupebua tf vjsdnbassffbBuvfo pjse ffovuf$dgey & mfu benf g f gff @pfmp hj d
datorate avansului altitudinal al speciei in masivul munté3p j bob- Sy g fddv n Bj sf mb
dbv{bmjubuf dbsf tf tubcjmftd T ousf dpaeggpsubnf

arborilor.

Djsdvntdsjfsfb dfsdfuadasjmps T0 Nvobjj Qpj bob Svi
ojwfm bmujuvejobm ef djsdb 311 n- dbsbdufsj{bu
dpoej bjj t vcnf { p ueespreflothinant )mejotgrinisej dinf mareaf majdritate a

bsfbmvmvj hfofsbm bm tqgqfdjfj*- pgfsa qgptjcjmjubu
mezoterme, prin translataredb Buf gqubua T o bdftufb db vsnbsf b np

pif o tdfobsjjmf fovobbuf To qsf{foul/

T o dpotdifdojtausid-t ot d b pehtruplierebt fqgsswjduj dj mps tj mwj df qf
specieibej o qfstgfdujwb dpngpsubnfouvmyj gfopmphjd I
capacitateade biobd v nvmbsf bmf npefmvmvj. gfopmphjd ef bBuf

3/ 3/ Pcjfdujwfmf dfsdfuasj mp:

Bwaoe 1T0 wfefsf tubejvm bduvbm bm dvopBujjobf mp:

scopuluipropus,sbv tubcjmju vsnaupbsfmf pcjfdujwf;

1.A) Analiza gradie u b ma - qgf usf j oj wf mf bmuj uvejobmf -
sftgfdujw tfoftdfelbbpuj gg sdvbos{tlibratre mpBpiebinj mp s

producereaacestorfenofaze ale fagului o Nvobjj .Qpj bob Svtda
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I1BPFmbcpsbsfb i asebtjumpnapalaeffenpfang de fagblui mentru zona

wj { bual

2)Bobmj {b jousb Bj joufsqpgvmbbj pobma b wbsjl
)ejnfotjvoj mf gsvo{fmps Bj wb mpsj mf ejgfsj

dimensiunile stonatelor. Evaluareag pt j ¢ j mf mp s dpsf mbbjj T ous

dbuf hpsjb gfopmphjda- sftqgfdujw qgp{jbjb bmu

3)Bobmj {b dsfBufsjmps sbejbmf Bj b efotjuahb
dbuf hpsj b gf opmp{hjjdjab B mu jou webjgplsma ed bgpc p s

23.Mbuf sj bm Bj nfupef ef dfsdfut

241 2/ Mpdbmj {bsfb df sdfuasj mp

Df sdfuasj mf ekleb gmy ahvsmi bywng fjbuusbot f dliatred pivele Nvobj j
bmujuvejobmf )311- 811 (tpelul33fl). lpfietarg nvel altit@dindls n b mu j
bv fgfduvbu fwbmvasj tgfdjgjdf To dauf epva tvaqg
fotpl\djvea d- bmub qf dAnodidv fyqgp{jbjf vncsjua

Tabelul23.1.Mpdbmj { bsfb twgebgfbfmps ef dfsd

Tvagsbghy Altitudinea T.m.a P.m.a
Exp. Lat. Long. la
gf opmph (m) (°C) (mm)
N | 45°55'25,197°| 22°40°51,51™ 200
Dpmbvm 9,9 775 38,9
S | 45°55°23,90°| 22°40°55,08™" 200
N 45°49°17,0" | 22°36'12,1" 700
Gbbb Sp 8,7 578 53,1
S 45°49°113" | 22°36°12,8" 700
N 45°41°10,8" | 22°29°25,9™ 1200
Prisloape 6,7 886 30,9
S 45°41°09,1°° | 22°29°23,5™ 1200
Exp.Afyqp{j bjAlud ndf mblhuhsb nfejifgsbadymmabd| Qmk ihdicéles j | bov

anualde ariditatede Martonne (*)
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Nbtjwvm sfqgsf{joua p Dosgdbjnmpplabjdddpygdbajbijo-doga
usbo{jbjb djoudfb {kedh jopsBdt fhosjv g b Nwbokbp sja C bvoebjudvar
(figura 23.1.).

a) b)

Fig 2.3.1. Localizarea zondé studiu:

a)Nvobjj Qpj bob Svtda- tvcsbnvsa b Dbsgbbj mps Pddj
https://upload.wikimedia.org/wikipedia/commons/9/9f/Carpatii_apuseni.png

b)jusbotfduvm Bj mpdbmj {bsfb df mps usf|] oj wfmf bmujuve
gf ousv i bsub Nvobjmps Qpjbob Svtda;
https://ro.wikipedia.org/wiki/Mun%C8%9Bii_Poiana_Rusc%C4%83#/media/Fi%C8%99ier:Harta_Poiana_Ru
sca.png
Tf Toujoe qf p tvgsbgbba ef ddb 34I08In deaindai bwa o
nbsf bmujuvejof wgppove RbpdBa 2493 n )Qpg- 3117
hf ofsbma bqgspgjbua ef mjnjub satasjufboa b bsfb
t f kvtujgjda qsjo fdbsuvm bmujuvejobm BPpmg¥muf
Pietrei, respectiv 1250 m in zona Prisloape,dtitudineamaxna b t qf dj fj 1T o {pob e

2.3.2. Cadrul general fizicoh f phsbgj d Bj gjuphfphsbgjd

Din punct de vedere sigimatic, geografice T odbesbsf b Nvobjjmps Qpjbob
bvups mb bvups- To ujng df vowfitupbtDPles sl@bjdmp s fNK
bmbj j T Todbesfb{a db p hsvqga npo.drdifer@nt dey uj ot a

punctul de vedere un lucru este cempasivulmv oupt qpbuf gj dpotjefsbu g
mf hauvsa Tousf df mf epva nbgyra2B3)vMjfnjuv and p bNvfo bh
Qpj bob Svtda tvou sfogsfgpPoub WNff ubomj mf ejj Bpb £€jf bek
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opsejda- Efqgsftjvofb I bbfhvmvj Bj Tusfjvmvj- mb
mjnjub mps tvejda ftuf ef dfmf nbj nvmuf psj dpc

Ef Bj nbtj wvm do vqisjg@om® i th capadriaibmiradtijudini fiind reprezentate de
dausf Wasgvm Svtdb )2371 n*taB20l5WasbhpemdQbef Bu) &b
dbsf dsffb{a qbsujdvmbsjubufb bdftufnppudctpdef ft uf

wfefsf bm gpsnfmps ef sfmjfg )ufsbtf Tohvtuf - (
spdj mps )ef mb dfmf nfubnpsgjdf- wvmdbojdf qgéaoa
) dmj nbuf npoubof - dv s j g mvtfvocbhnff ed ud s jb e dt wlf ndfd ® e bq
gsfdvn Bj b ejwfstjuabjj gbvojtujdf Bj ef gmpsal

Figura232.Nvobj j Qpj b oltpsHmo.wikipedia)otgwikifFiC8%@ier:Romania relief.pny
Din punct de vederggeologic 1T o {pob nbtjwvmyvj )df ousbma Bj op
spdj mf df mf nbj eft Toudmojuf tvou Bjtuvsj mf d
hsbgjupbtf - Wjsd mBj- t uevpsmpwig udBpd fBQu Tmujs njd qj fu

(AmenajamentulOcoluluiSilvicDobra,Studiu general- 2017).

Teritoriul analizat face parte dif pob dmj nbuj da u,fsacpfulsde wprovihgeo uj of o
dmjnbujda dv jbggomwwfvonb fd ng dnfbbug jdd feef nvobj Bj ef bm
Dbsqgbbjj NfsjejpoiDmjj BBpf Ef emvespgpmbiuCimokefip gaevsft -
Ef bmvsj mps Nvsf Bfof Bj bm Nvobj mps d@mjobnoid Svitdo:e
d mj n b u jDdtéle cintpticg (Tabell?.3.2) inregistratemb t ubbj b nfuf pspmphj d:
dbsbduf sj{pf bffan gd sjbawvs a nf ej f bovbma ef 21°D 1o
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wfefsf bmujuvejobm- dpsftqquadihdavesbef ef{ pombu | ofh$ df
ejo uf{b ef ghdfa-t dheaf ufingfhbafvsbm- tgsf {pob np
(AmenajamentulOcoluluiSilvicDobra, Studiugeneral- 2017).

Tabelul2.3.2.Sf hj nv m qusffsdnjjdi zaBatby \j en¥rbenagamentulOcoluluiSilvicDobra,
Studiulgeneral- 2017)

Temperatura medie (°C) in luna:

Il I \% \Y, VI Vil VIII IX X Xl Xl

-1¢-4) 0(¢2) 5(1) 10(7) 15(13) 18(16) 20(16) 20(17) 16(14) 10(8) 5(3) O(-1)

Qsfdjqjubbjj nfejj )nn* T0 mv

I 11 \% \% Vi Vil VIl IX X Xl Xl

45-60|40-55 50-75| 60-85 | 75-120 100-130 | 70-120 80-110 50-70 & 50-90 |40-25 55-65

Valorliegbdupsj mps dmjnbuj dj dbsbduf sj { fridigapedqtrpob db
fag (AmenajamentulOcoluluiSilvicDobra, Studiulgeneral- 2017)

Df mf nbj safigaoepjobf wtjp{nbvusdj srit dimgcdasafamibsolri conund s b s f

procent mai mare in favoareautricambosolului tipic (51%).

Principalele arboretee ] 0 Nv obj | Qpj bob Svt dra sat &mestepuri gl# 0 e j o
gbhvmvj - dpoej bjj mf gjjoe qgqsjfmojdf tgqfdjf] eb
{aqbea- jbsob- To0o {pob npouboa- T0 ujnqg df {pofr
tvc jogmvfobf mfufdmjordbwyv mwrja otavbd bfoej ) Qpt f b H/ - 31

Principaleleu j g v s j edfb stbwhub jsyadjuj df Nbt j:®83jMon@pjdebob Sv
amestecuri Bm, cambisol edafic mijlociu, cu Asperula Dentaria FM2. Bm. TII. Hil}, 818.3.3-

Montan de amestecuri Bscambisol edafic mare cu Asperul@entaria. FM2.Bs. TR .HIVVV.Ue.3,

4210- Montan-gsf npoubo ef gahfuf Cj - s f oely.Hde.d - febog
4430 - Montan-qsf npoubo ef gahfuf Ct - dbn-O¢ntafgam f ebg
FM1+FD4Bs.TIVV.HIV.Ug,, 5.1.3.2 - Deluros de gorunete Bm, podzolit edafic mijlociu, cu

graminee mezoxerofite FD3.Bm.TIL.HIl.LJg5.24.1- Ef mvspt ef gahfuf Cj- db

FD3.Bi.TILHIL.Ue5.2.42- Ef mv s pt ef gahfuf Cn,cuAsperu@isargnm f e b g ]
FD3.Bm.TIHIV.HIIlL.Ug5.24.3-Ef mvspt ef gahfuf Ct- dbAsargnt. pm f eb
FD3.Bs.TIW.HIV.Ug,, 6.23.1-Ef mvspt ef gahfuf ef mjnjua jogf s,
Wbddjojvn ] MH{.VehB.25QEEf Gy E ptUJ ef dwf sdf uf - dv

jogfsjpbsa Cn- <c¢svo febgjd nj-KHbidgo6Rl53-dDelurddt qf sv m
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ef dwfsdfuf- dv gahfuf ef mjnjua-Ajammyg FDRBpTHWsa Ct -
V.HIV.Ue..

233.Nbuf sj bmvm Bj nfupeb ef dfsdfubsf

Fwbmvbsfb -gfogfmphyha@a agqf usft| oj wf nmh, cohtexuin care e j o b mf
s-b gsfdpoj {bu db jogpsnbbjj mf pcbjovuf t a gj f
arboretelor de fag departajate pe nivele altitudinale de cate 500 m. La fiecare nivel altitudireli s

fwbmvbu dauf 211 bpbpsptpdpubt plvegfjdayqpéfbgfdu
Tvgsbgfbfmf gfopmphsgdpsketif dfesdf ubb¥Y pogdmbgf qvsi
gbsujdjgbsf b tgBdj gpteaef otdmv@Bybjio fB&bujpovm e
cbt fmf J Bj JJ Lsbgu- gsjodjgbmj] gspevdaups] ef
da bdf Bujb tvou gpbsuf jngpsubobj gf ousv qgspdft
vitoare. Upupebua- gjjoe To qunbgwjo-v mib vt fvByjsth p 6§ T o md p
njdspdmjnbujdf sfmbujw vojubsf - df fb df b dpoe
efufsnjoasj mps- nbij Touaj gf opmphij df - bgpij npsg

final, a celor referitoaranb dsf Buf sj mf sbej bmf Bj efotjubufb dp

Jo gjfdbsf ej o df mfaanplagatcitesun gehZnfHHOBY U2BProptiagecf t
Tosfhjtusbu ufnqgfsbuvsb BJsexoaneeefj uwbfuhffbu bsbfjnmib ug fwau sc
gfopgb{fmps ef upbnoa- sftqfdujw 3 tf{pbof ef
Pctfswbbjjmf gfopmphjdf bv gptu sfbmj{bfinHi mb o]

fgfduvbuf vsnaupbsfmf fwbmvasj;

a Eftdijefsfb nuntireasQfnopuss vB/jbdi bdg-a atilizgtfscap gd { & t
cuantificare:Z-nv hvsj j 02feeffdintbio Bjsf b eftdijefsjj ,3Avhvs m
finalizarea infrunzir g svo{f dpngmfu ef { oppor282IWf T o upbua dps

To gvodmjjfdbefl ogjsovym{j sjj- bscpsj]j ejo gjfdbsf twv
din categoriile: precoci, intermediari sau tardivPentru repartizarea arborilor pe categorii

fenologice sa calculat valoarea medie DOY pentru stadiul 2 din scara deocugg gj dbsf - qsf d
bcbufsfb tuboebse/ Bscpsjj dbsf tf bcbu ef mb bec
ef nfejf bv dpotujuvju hsvgvm bscpsjmps qgsfdpdj
utilizarea programului software QGT bv gptu sfbmj{buf i asbj gf opr
gsfdvn Bj 4E qfousv {pob bobmj{bua- iasbj df qgs

bgbsjbjb gsvo{fmps/
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Foto 2.33.1.Etapelegf opgb{fj eftdijefsjj nvhvsjmps Bj T ogsvVv

1] Inflorired Ej o npuj wf ef bdv sabanalizitfpentrulfiorife masoude, gf op g
bdftufb gjjoe nbj vBps ef pctfswbu Bj ueff jf whirbweh L
anume: k flori absente 2- flori formate, dar imature din punct de vedere sexy&- flori formate,

mature, aflate in etapa de eliberare a polenulioto 2.3.32* / Jnbuvsjubufb Bj
nbuvsj ubuf-du etaluat prin rMéntifitara momentului Tn care florile au devenit apte

gf ousv fmjcfsbsfb gpmf ovmvj/ Ef pbsf df gf opgb{rtk
Toupuefbvob ef gfopgb{b Togsvo{jsjj- djsdvntdsj |
s-auraportatlamonf ouvm 7T 0 dbsf gsvo{fmf bv bujot ejnfot]
ebuf mps pcbjovuf bv dpoevt Bj qfousv gfopgb{b 1

transectul altitudinal aflat Tn studiu.
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2)
Foto 2.3.3.2. Etapele fenofazei infloriri{foto: Popescu Radu)

a Dpmpsbsfb B lddebdbéslysfrof{ §mppmphj da b bscp
gf op g-bfedlizattastfel: - bct fobb dpmpsbbj fj ;2-qéstbj50% dinf ef t
frunze prezinE dpmpsbbjj tqfdj gj df,3jf pestes 0% jdin fruhze sustf q b vt v
da{vuf ejfato2BBpF*p/bold) nj mbs npevmy,j ef mvdadeu T 0 db-
ajutorul programului QGIS au fost realizate & s b j gf opmphjqgcsff { h uéj fnopunbf nofu

| 0 u arldoslgr in repag vegetativ.

2) 3)

Foto2.333.Fubgf mf gfopgb{fj dpmpsasjj Bj daefsjj gsvc
u Nbuvsbsfb gsvduf mpbs gB/m teiddazEBs) f ol bop hdblioffaorhit d f o b f
frunzelor,Bj belf bt ua ebua- To wfefsfb bobmj{fj Bj jouf

Agsvduf jnbuvsfF - (fomR2.B34) j2& pesté 50% dint ffuadeusant diseminate din

d p s p dhod&eminarea fructelor sa incheiat
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Foto2.334.Fubgb 2 ej o dructelrgfotd: Bopesqu Radd) s j |

Similarcelorlalte fenofaze B | bdf bt ua f walingheiat erin conooebzarga{rezultdtelor

pcbjovuf To fmbcpsbsfb iasbjmps gfopmphjdf

1o

i

234 Nbufsjbmvm Bj nfupeb ef dfsdfubsf

dbesvm bdftufj fubqgf bv gptu bobmj{buf

Descriptori al frunzelor.Pentru realizarea acestor analize au fost recoltateate 5

frunze/arbore de la cate 10 dpori precoci, respectiv tardividin punct de vedere al

dpngpsubnfouvmyvj gfopmphj d- ejo gjfdbsf tvgsbagl
psjfoubua dausf o ps edapoi@salizatd du ajditorubpvogramuliti WinEQLIA,t b u f

invedereadeten j o asj | \desan@on marfplagio(f®to 2.34.1.):

lungimea laminei (engllamina length abv.LD);
mv o h j nidlului (eqdldetiole length abv.PL);

lungimea lamineie f mb cb{ a q aomf 1mob y{|poiEta deticoieai/iibe

lower point of the lamina and the maximum width point on the axahv.LMW);
mabj nfb nbyj n damnawdsirapvdW)j ) f oh m/

ej tubobb ej o distdnce bdiveanwveinsabv)DBW, h m/
ovnasvm qf sfdi | mpnder@ veingabviN\v s j ) f oh m/

sv q s b g b b fenghéahayea dbyLA)
29
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11

Foto 2.34.1. Descriptorii morfoldh j d | bobmj {bbj b j gsvo{f]

Sabjovu btugfm dpou ef nfupepmphjjan&.) §sggvt fBj e
Papageorgiow? a/.(2008).

Qf maohasijejffthbppapij ef kb bnjoujhbj bv gptu sfbm
descriptorii micromorfologiciai frunzei. Astfel in cadrul acestei etape au fost analizate 300 de
gsvo{f sfdpmubuf ef mb vo ovnas efociddlafmdarebscps]

oj wfm bmujuvejobpate)gfj gpflpbgstutpgp{nhi tstapsj Oef
- densitatea stomatelor (englsftomatal density; abv.S);
- mabjmfBj] )sftqfdujw Wbaovohjnfb tupnbuf mps )

Pentru analiza acestor descrippri, g f gj f dbsf -gsafo {db Gibw jddusfusfj bfsdéj- b o
frunzei,s-b b gmj dbu vo tusbu t v @dijueifrespectiveau fost sealimated / Ev g
preparate microscopice. Acesteau fost analizate cu ajutorul unui mircoscop IQRI A 4m, prin
dbmjcsbsfb dv bkvupsvm vof] m pco ébiadtivutus putete def B j b
nasj sf Agfél,s-ddeterfminatgbquvm da tvqgsbgbbb bobmj{bua mb
este de 22686 unt- g j f d b s f pe mgrbneetoubqcilar repiezemd oe p ej tuboba e
(foto 2.3.42.* / Ovnasvm ef tupnbuf btugfm ef?uDaelej obu b
referitoare la descriptorii laminei au fost apoi transcrise in vederea analizerinto g MidBgsdit s

Exce/
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Foto 2.3.42. Imagine a stomatelor prin obiectivul de 40x (foto: Popescu Radu)

Cu ajutorul programului softwareIBM SPS® au fost realizate analize statistice pentru

descriptorii laminei. Tn primukrand, cu ajutorul testului ShapiroA Wilk s-a testat normalitatea
ejtusjcvbjfj Bjsvsjmps ef wbmpsj/ bjsvm qfsnjuf
dpsf mbbjf Bj sfhsftjf- gsjo dpngbsbsfb wbmpsj mp:
vuj mj {bsfb wetfapsgresisinepb@05.mj uabj

Evga wuftubsfb opsnbmjuabj-atreeut b awmljzaovf jbfsipnBusy sdpgn
wbsj bobfj Bj mb b gmixXdinsni b dbsdvmuffsni ssvt Ijbenf ouj
tfnojgjdbujwf Bjf ejobusdédgpgivmbpgj dbuj w

U p u p b faséefectuate analize de tip clusterprin utilizareab q mj d b b, prialize c® Beimid

jefoujgjdbsfb hsvgasj|j bscpsj mps -auvellizasahalizRu v s | d
cluster separat pentru descripp s j | nbdspnpsgpmphjdj Bj njdspnps
dpodmvefouf sf{vmubuf gjjoe pchbjovuf gsj o Vvuj mj

Wardt nfuipe* qgqsjo joufsnfejvm ejtubobfmps fvdmje

Vo vmujn qbt 1 o befrengntatide detertmingrea nompoaentdélor gripcipale

) f ohm/ Qsjodjgbm Dpngpofout Bobmzjtjt- bcw/ QD
ejwfstjubuf To joufsjpsvm gpqvmbbjjmps/ T o dbes\
desdsj qupsijj bobmj {bbj- mb gfm db Bj To db{vm bob
a Densitatead p o wf o @mjlemoutvimdostb obmj { bua mb vo ovnas ef

sftqgfdujw ubsej wj ej o gjf dbs fe at fostyextbagebch djutoruf qs pc
burghiului Pressler (foto 2.34.3* ef mb 1T o@ammbpeqb dbukebh a@pdédj da b gj f
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Foto 2.343.Fyusbhf sf b db squajitorubarghmlbi Prdsslér@igirfals f

Pentuef uf snjobsfb efotdmua@abj ¢ v udvpnostvdeterimijngy adeabhd ing p

uf snpcbmboba dbspuf mf- fm fygsjnadoe gspdfouvm e
dpngmfu vtdbuf )Lpmmnbo Bj Dpuf- 2:79*/ Nfupeb
gptu gpmptjua gfousvwbokjfpbdlmfobbepotfaoadbufbdb dpm
medie de 1,53 g*cnt) Tubnn- 2:3: < Xjmgpoh- 2:77*- wbmpbsf
tvctubobfj mf nopbt f/ Dbspuf mf e f m forim dierbbrea g pt u
acestoracompletscgvoebuf 1T o bqgdad6xtfmpaf mBBapsQpmBfb b gpt L
ddoe 70 dédoe gfousv b Toefqgqasub qgqasbjmf ijesptpl
) Ubsbt Bj Tbvdjfs- 2:78*/ Qspcf mfaduboBmj¢dbagd H&
vmuf sjpbsa vtdasj|j bdftupsb mb 1& dpobjovu ef b
de104°CT 0o joufsj ps\foro2BA.4&)Fpdbsbodbspua b gptu Tnqgas
pentru identificarea eventualelowb s j b b j j bmf efotjuabjj bscpsj mps
fyufsjpbsal
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Foto2.344 Vtdbsfb dbspufmps ef dsf Bufsf dv bkvupsvm

Evga efufsnjobsfb wbmpsj mps } b)majlennulpiafostd haoyv mhul a f
vujmj{adaoe gsphsbnvm Njdsptpgu Pggjdf Fydfm dv bk

| = 1

c .
1 N Miax 1 unde:
:I'si rnO

Jc-efotjubufb dpowfobj pobma
Js-ref otjubufb tvctubobf]j mf nop)dbtf )dpot ubou
Mmax- Masa probei saturate

Mo - Mmasaprobei uscate

1] Ds f Buisfoetbptbmé m& gptu efufsnjobuada qsjo bobmj{b
ef mb bscpsijj gsfdpdj - dau Bj ufb skeyjy wg ptey op gh jf a\
ajutorulbv s hi j vmvj Qs fmtbtf mff s edf 2mbl 1p ni @& gf gbsufb o
efufsnjobsfb ovnasvmvj ef jofmf bovbmf- b mabjn
dbspufmf bv gptu npoubuf qgsjo mjqgjsf qfcvitovagpsbj
preciziea dructurilor lemnului (foto 2.345* / Bqpj - dv bkvupsvm vovj) tdb
fost prelucrate prin intermedil programului winDENDRO (foto 2.486.). Deasemenea a fost

efufsnjobua vnjejubufb mfneamppentinpsondouae fnlunvm sf b

gjobm mb pcbjofsfb vops ebuf ef p nbsf qsfdj{]jf

n
Ny

Foto 2.34.5.; Foto 2.346. b mf gvj sf b Bj bobmj{b tpguxbsf b dbsp
Radu)
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Wb mp s j mf btugfm pcbjovuf b v pyogramwului Merbsorff Qffices f Bj
Fydf m/ Qf ousv b fmjnjob dpngpsubnfou,ypmcusij gjd b
jogmvfobb wasarboriongnaizad § gBsf ©1jf mpsnf b wj { bu epbs qsj
ef mb dpbka tqgsf joufsjp
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CAPITOLUL;3 SF[ VMUBUF DbJ EJTVDBJJ

31/ Sf{vmubuf bifefologicée uf snjoasj) mps

3.1.1.Fenologiae f qgqsjanawbs

3/ 2/ 21 2] Eftdijefsfb nvhvsj) mps Bj

Ejo bobmj{b efdmboBasj|j g s p ddr)tlawcetevrenivelefaltitudingles v o { j s f
arezultatp ej gfsfobjfsf gfopmphjda b gpqgvmbbjjmps ej
nat vdsfa dsf Buf bmuji2¢é 2o Whjmpwginmfadnf ej | gf ousv
nivel atuvej obm tvou Tota gpbsuf bgspgj buf Tousf gs
bmujuvejofb ef 311 n Bj sftqfdujw 217 mb bmuj uve
extreme ale transectului (respectiv la limitele altitudinale deeal al fagului in zona de studiu) se

T osf hjtusf bn{dacalajde®0 zief Re jversanmbrdic Intarzierea fenofazei nu este mai

nbsf ef 7 {jmf- To0o ojdjvob ejousf tjuvbbjj/

140

130
12

Expozitie insoritd
M Expozitie umbritd
—— Date medii

110

D.OY

100
98

90
g0
Coltul Pietrei — 200m Fata Rosie — 700m  Prisloape — 1200m
Figura 31.1.1.Valori gradientale pentru ziua din an (englay of the year abv. D.O.Y.) in raport cu Infrunzirea
Bj oj wfmvm bmujuvejobm bm gpgvmbbjj mps

Bobmj {&doe ejobnjdb joejwjevbmaj bgesn darpzethtg § y o hivi
da- 1To0o nfejf- qgspdft vnntrtufintervalpecircd 62 1mb{ joarjfwf ri oefa Ins
T0o gpqgqvmbbj b .eviediargmpesaturbomailrjicey @j @qff sj pbeb T ogsvo{]j s
bsfbmvm df sdfubu To kvsvm wbmpsj|j ef 21°D- gjjo
°C).
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Intabelul31.1.1.1 tf qsf{joud ebufmf qgqfousv ufngfsbuvsjm
fgfduvbuf ef tfo{ps] gf gbsdvstvm df mps ep]j boj
analizate. Inprilb  t j uv b b f e 8.1.10ld bapjeferitor Ix terbperaturike medii zilnice
Totvnbuf ejo joufswbmvm dvapddrweyetafiomseasdrpbd BSf sf b g
Bj eftdijefsfb nvhvsjmps 1twdsd@wsg ndbwlwg b CiCd v mwejf By s
dgf sfobjfsf dv bmujuvejofb )wbmps] dvnvmbuf dsft
ftuf fyusfn ef njda

nbyjna b tgfdjfj To {pob déi158% pebtru temperatarife chédti j u b u
{jmojdf dvnvmbuf 1o

nbij njda/ Qf ef bmua qgbsuf - b ®OMN|{aauw arert @@abefuls wb mv n
3.1111-b)y,b sf{vmubu p wbmpbsf nbj njda To qgpgqvmbbijtk

Tousf qgqpgvmbbjjmf ef mb 311

joufswbmvm ef ujng nfobjpobut

9-3& dpngbsbujw dv gpgvmbbjb ef mb 311 n bmujuv
ef 2311 n*/ Ejgfsfobb nbj n j dedla aititodineafde 1200antsb o u v m
fygmjda gsjo gboub nbj njda b wfstbobj mps mb bdf

Tabelul 3.1.1.1.1 A Indicatori statistici ai sumei temperaturilor medii zilnice: a) in intervalul cuprins intre

intrarea in repaisul vegetativinanulpr df ef ou ) FWT* Bj eftdijefsfb nvhvsj
intervalul circumscris de D.O.Y. anul curent
Nivelul s ) il dii zilniceC)
uma temperaturilor medii zilnic ©od i
TVasbe iudinal Dpfgjdjfouy
gf opmg (%)
(m)
Fyap{jibjhb
Swej da Opsejd Medie
a) Valori din intervalul EVEBB

Dpmbvm 200 417.,4 472,2 444.8 34

Gbbb S 700 4177 479,7 448,7 24

Prisloape 1200 496,7 533,3 515,0 7

b) Valori din intervalul circumscris de D.O.Y. Tn anul curent

Dpmbvm 200 2451 2949 270,0 19

Gbbb S 700 226,8 268,6 2477 10

Prisloape 1200 356,5 359,1 357,8 8
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Tousvdau 170 mvdsasjmf ef tqfdjbmjubuf npnfouvm
infrunzire este de multe ori considerat a fi prima zi a anului, in lucrarea di& faa avut in vedere

ov ovnbj wbmpbsfb EPZ btugfm efufsnjobua- dj B
sdfuasjmf ef gbba qfousv gfopgb{b ef Togsvo{]js
zona de studiu, rezultdnd, pe de o part un necesar mai mare de temperaturi medii zilnice
dvnvmbuf qgfousv bscpsfuf mf ef qgf wfstbobjj vncs
wbmpbsfb hsbej f oesbpa@ametmuf cénmatic dig femaimvsm Wwfdhf ubuj w t f
usboBbodaoesdv bmujuvejofb ef mb ovnbj 1-9°D021:
mb 24-4 °D0211 n Tousf gpqgqvmbbjjmf mb 811 Bj sf

Evgandt f f wj ef objli.{ agradgntul momemgyluhde prdducdre al infrunzirii nu
estewoj gpsn pebua dv bwbotvm bmujuvejobm/ Qadoa mb
b bscpsjmps bsf mpd To0o {jvb 215- bdftu npnfou t
n Bj 2311 n hsbej f-seuastfel lad sntar@ee fa infrubzkiiv4@ Izike/@0@ wm in

kvnaubufb bmujuvejobma tvqgfsjpbsa /

Qsjo dpngdobhijufv-ejivousyuj ot qgf 27 boj - maoha Cso
) Cfeobspwb Bj Nfml pwb- 3118*- b sf{vapwdusiinala- 1T o
104-b  { ] ejo bo- wb mpbsf jefoujda dv dfb efufsnj
eftdijefsj] nvhvsjmps mb bmujuvejofb ef 811 n/

raport cu suma temperaturilor medii zilnice din interual circumscris de D.O.Y., mai mare cu 16%

To gpgvmbbjb fwbmvbua ef opj To Nvobjj Qpj bob S\
optusyv- bv gptu Tosfhjtusbuf wbmps)| dmj nbuj df o]
Melkova (2007 dpotfnofb{ada jngpsubobb efptfcjua gqf d
gbsujdvmbsf ejo ejwfsBj boj btvgsb efdmboBasjj T
de Schieber (2006).

Sfgfsjups mb jogmvfobb d{yjgspj{jj-bjifd tbuwejswm gdfo pgnph
p Touas{jfsf b Togsvo{jsj]j gf wfstbobjj opsejdj
bscpsfufmf tjuvbuf mb mj bjddb ubmpjindwvwej ebmpbadf fj
7 {jmf- gbba ef epb situdtei”zodajdewftitudine mijtbdief vm bscpsf ufn

Qf cb{b ebufmps pcbjovuf - gsf {foubuf Bj bobmj{
gradientale ale fenofazei de infrunzire pentru transectul altitudind o { pob df wj {f b{ a
uf {a (figura 3.1.1.2, Anexa )1
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Gjhvsb 4/ 2/ 2/ 3/ 1 bsub gfopmphjda b Togsvo{] sj]j

FENOLOGIA GRADIENTALA A INFRUNZIRII LA FAG IN MUNTII POIANA RUSCA (IMAGINE 2D)
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3.1.1.2. inflorirea

Qf ousv bdfbtua gfopgb{a- sfgfsjobb qgfousv bobmj{
gf opgb{f] Tsovg s vbos{xjpshjifjdi  dBfEF dgp ot ulkli2.ain ragdie, la altitidihemden 4
311 n Togmpsjsfb Bj nbuvsbsbsfb gmpsjmps gfnfmf t
infrunzirii, respectiv la circa 8 zile la altitudinea de 1200 meniperatura medie din intervalul de inflorire

tf tjuvfb{a2idDus fdsdjtsddibo e: vBps dv bmujuvejofb/ Q
nbsij ef 6°D ejo joufswbmvm OE )ovnasvm ef { | mf

infmpsjsjj* ftuf nbj njda dv djsdb 61& dpngbsbujw d

s

Tabelul 31.1.2. Valori caracteristce o u f s wb mv mv | e j o u sffunzeldrB fenpfaza des$nflobre d p n g mf u
Nr. zile | Media temperaturilor intevalului de Tnflorire
Altitudinea (m) ¥T>5°
(ND*) (°C)
200 59 9,3 55,2
700 7,1 10,3 82,6
1200 7.9 10,8 84,8
ND**ovnasvm ef {jmf Tousf ebub nfejf ef qgqspevdfsf

Upupebua- sbgpsubu mb efcvuvm b ovdeprpducdre aihflorigipis j t uj
kvnaubufb jogfsjpbsa b usbotfduvmyvj b sf{vmubu p
gbsuf b t v gdtuaj(figuas3shl.2y. b d

Sfgfsjups mb gfopmphjb 1T ognpsgjsgd jgmbgpesvmb ttwaqfegjvpr
pcbjofsj]j ef jogpsnbbjj gf ousv bdf Bujb- dbsf tvol
usbotnjufsf b jogpsnbbjf] hfofujdf hfofsbbjda wjj

nbij gvbjo Tousf ojwfmfmf bmujuvejobmf ef 311 n B
Togmpsj sjj gbsf b g] p ufoejoba vBps jowfstbual
efdbmbkvmvj Tousf veff{fwmpsmuBpfbodmpgmébafbufgsef 1-
tvgqfsjpbsa b usbotfduvmvj bmujuvejobm tdbef mb 1

decalajele fenologice sunt suficient de mari pentru a genera panmixie doar pe un ecattdilial relativ
sftuséaot- dijbs ebda g-alungw aceswifared teocbntinBitate & dpecipiwaf q v s
tvhfsb p ufoejoba ef vojgpsnj{bsf/
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Coltul Pietrei — 200m Fata Rosie — 700m Prisloape —1200m
Figura3d 2/ 2/ 3/ Npnfouvm ef gspevdfsf bdmalT ogmpsj sjj
Ef gbqu- bBb dvn tf Buj f - qf sjpbeb ef nbyjna sf
gpgvmbbjjmps mpdbmf/ To bdfmbBj wujng- usfcvjf
temperatura medie a intervalului de derulare @f opgb { f j ftuf e f djsdb 21°L
uf ngf sbuvsjmps nfej]j {j moj df tvgfsj pbsf gsbhvmv,j

usbotfduvmvj )djsdb 96°D*- dpngbsbujw dv kvnaubuf
ovnasvm ejgfsju ef {jmf To dbsf t f efsvmfb{a 1o
determinism genetice ecologic.

Db Bj To db{vm boufsjpbsf]j gf opgb{f ef gsj nawbs a3
bgbsjbj$* blmw@oe sjj smpwf efsf fBbmpobsfb hsbejfoubma
fenologice aferente transectului altitudinal (2062311 n* gfousv wfstbouvm op

Rus@a (figura 3.1.1.3, Anexa )
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FENOLOGIA GRADIENTALA A INFLORIRII LA FAG IN MUNTII POIANA RUSCA (IMAGINE 2D)
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3.1.2. Fenologia de toamna

3/ 2/ 3/ 2/ Dpmpsbsfb Bj daefsfb gsv

Ejo qgvodu ef wfefsf gf opmphjd- gf opgb{ f mf ef up
nNnbsdi fb{a tgadasBjuvm tf{povmv]j ef defréphus lvdgetdtiv, B ]
circumscriind astfel lungimea perioadei bioactive.tb ubsf b qgqs pev dfbs jgja dtvfuo fi tod fsobb
npnfouvm To0o dbsf 61& ej o gfsdvjodjfdabvj onubsog sgjfjt utbau sdfpg
nfejj gfousv tfoftdfobb gsvo{f mesuntBjezerdabesirbtabeld s { b
3.1.3.

Wbmpsjmf dbmdvmbuf gfousv E/ P/ Z]/ bv T osf hj0musbu

altitudine, la ziua 276 la altitudinea de 1200 m. Tn medie, valoarea D.O-.¥ déminuat cu 4,2% in prima

kvnaubuf b usbotfduvmvj- sftqgqfdujw dv 4-4& 1T 0 kvl
12-14 zile pe nivel altitudinal pentru atigerea stadiului in care 50% din frunzebsvn T ohamc f oj 1
ufngf sbuvsb nfejf ejo joufswbmvm sftgfdujw b gptu

ebs dv djsdb 5°D nbj tda{vua mb bmujuvejofb ef 23

Fenologia fagului in sudul Germaj f j b gptu fwhmadbIB26B)- eds|jts fdpmy

bscpsjj efgbsubkbbj T0 wusft]j tusbuvsj ; gmbgpovm t
bscpsjj ejo tusbuvm tvgfsjps efdanboBb{ @f qnf mpmphj |
Dpmpsbsfb tqfdjgjda tfoftdfobf]j gsvo{fmps T1Todfgqf
similitudine, dar numai pentru altitudinea de 1200, cu abg | ejo bdf mbBj tusbu bol

In figura 3.1.2.1.Bj Bofsgfsfad{ joua ibsub vopmmppdRpf bbb Hjv
tfoftdfobhb gsvo{fmps )dpmpspsbsfhb Bj
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Figura3.1.21 | bsub dgffogmpHjodd jb gsvo{f mps

FENOLOGIA GRADIENTALA A SENESCENTEI FRUNZELOR LA FAG iN MUNTII POIANA RUSCA (IMAGINE 2

Fata Rosie
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4/ 2/ 3/ 3/ Nbuvsbsfb gsvdufmps Bj e

Mb gf m db Bijte fehafazedaba{izatenin prézenfulsstonddunincadrarea igir bovnj ua f ub
bdftuf ] gfopgb{f ef upbnoa joufswjof buvodj daoe
dsjufsjvm vsnasju/ Ebufmf nfejj dochfsbbjdfodfbbdbshb
npnfoufmf ef qspevdfsf )YE/P/ Zz/* tf sfhatftd To ub

Ubcfmvm 4/ 2/ 3/ 3/ Ebufmf nfej]j sfgfsjupbsf embga@Busbeim
fenofazeiAnbuvsbsfb gsvduf mps Bj ejtfnjobsfb
Diseminared Evsbub eqjtfnj
Altitudinea (m)  D.O.¥% | by rata medie Temp. medig Tm  Ipurata medie Temp. medie m
(zile) (°C) C) (zile) (°C) (°C)
200 287 189 15,8 2987.,9 18,7 11,2 207,1
700 276 170 154 2618,6 17,3 10,2 171,6
1200 268 140 12,4 1736 10,3 7,6 81,5

a- raportat la debutul anului calendaristic,
b-dpotjefsbuada db npnfouvm 7o dbsf dfm qvbjo 61& ejo gs
c-sbgpsnbbedcvuvm tf{povmvj ef wfhfubbjf

d-sbgpsubud mb npnf ouvemafenbfazeif cvu qdoada mb T odif

Wb mp s j mf dbmdv mbuf gf ousv E/ P/ Z]/ 1-a wirfgll jtransestdlub { & p
bmujuvejobm gfousv gfopgb{b bobmj{bua/ Ejtfnjobsf
mai sus altitudinal cu 1000 denetri, cd b df sfgsf {joua- To nfejf- vo e

bmujuvejobm dv 211 ef nfusj/ Dv upbuf bdftufb- w
bmujuvejofb/ Btugfm ebda 1 o kvestadel2Q Zild 100 m,gricepgng b s a
cu altitudinea de 700 de metri valoareacestuia scade la doar 1,6 zile/ 100 m.

To dffb df gsjwfBuf evsbub eftgadaBvsasjjegtopgbfibij
dpngmfuf- Bj Tefbfdfmi obfif obsésvmbef pebua dv bwb

ejgfsfobjb{a fwjefou bscpsfufmf ef nbsf bmujuvejo

ef epbs dj sdb-2281 {{jjrmhf -1 og fpoo fenffii.2& bmuj uvej oj njdj
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Gjhvsb 4/ 2/ 3/ 3/ | bsub gfopmphjda b ejtfnjods] ]
































































































