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Mnpjana WHja'IHn-HHKonHn

UDK: 630*165+182:582.752.1(497.11)
0pI1fI1HaJlHI1 HayqHI1 pa4

rEHETHQKO-EKOJIOIIIKE OCHOBE A,1l;AnTHBHOCTH
nAJACEHA Y CPliHJH

H3BO,n: Aaanasa npnpone HHTcpaKUHja "reHoTHn-cpe.nmm" 06e36e.nHnajepa3JIH
xonan,eTpH 6HonOlliKa HHBoa a.nanTHBHOCTH najaceua, rj.: 1) OHTOreHeTCKH, 2) no
nynauaoun H 3) qmnoreHeTCKH. Y paay je onea.aaaaa npoven.aaocr Moplj>o-qm
3HonOlllKHX ocofiaua najacena y Cp6HjH ua HHBOy nonynaunja, crafiana H JIHHMja
rronycpoznnnca. )J.06ap qlcllomnje pe3YJlTaT .nyrOTpajHe CeJIeK1IHje. Ilpapona peax
unje na nenosan.e CeJIeKUHje HHje ynex npennannaa c 063HpOM.na reHoTHnOBH no
cenyjy pame lj>elloTHncKe peaxunje, nocetino y ozmocy aa aaanrafianuocr; C 06
3HpOM na ce npouec anarrrauaja onsaja na pa3HHM HHBOHMa 6HonOlliKe opraaasa
uaje, aa CBaKH on IhHX rpefia yTBp.nHTH cneUHqll1'lHe xparepajyue a.nanTHBHOCTH.
KJbY1.lHe pexu: najacen, a.nanTHBHOCT, Mopcl>0-qm3HonolliKe oc06HHe, cerperaua-

ja oco6111Ja, peKoM6HHaLIHOHH CHCTeM, HHTepaKUHje, cenexunja

GENETIC-ECOLOGICAL BASES OF TREE OF HEAVEN Ailanthus
altissima Swingle ADAPTATION IN SERBIA

Abstract: The analysis of the nature of interactions "genotype-environment"
made it possible to distinguish three biological levels of tree of heaven adaptation,
i.e.: I) ontogenetic, 2) population, and 3) phylogenetic. This paper assesses the vari
ability of morpho-physiological characteristics of tree of heaven in Serbia at the lev
el of populations, trees and half-sib lines. A good phenotype results from long-term
selection. The nature of reaction to the effect of selection is not always predictable,
as genotypes are capable of various phenotypic reactions, especially regarding adap
tability. As the process of adaptations is carried out at different levels of biological
organization, specific criteria of adaptation should be determined for each of them.
Key wo rd s: Tree of heaven, adaptability,morpho-physiological characteristics, seg-

regation of properties, recombination system, interactions, selection

op AJleKCaHOap Tyuoeuh, peo. npotpecop, Illyuapcku ipaxynmem Ynueepsumema y Beoepaoy
op Bacunuje Hcajee, pea. npotpecop, lllyuapcxu r/JaK)JJlmem Ynueepsumema y Beoepaoy
up Mupjaua Illujauuh-Husonuh, acucmeum, Lllyuapcxu r/JaKyJlmem Ynueepsumema y Beoepaoy
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AJIeKCllH,l\ap TYUOBHh, BaCHJIHje HcajeB,MHpjaHaIllajasah-Haxonah
-----------

1. YBO~

360r 1f3Y3eTHe a,n;anTHBHOCTH y OKBHpy CeKYH,n;apHOr apeanay HaC If urape, naja
cen acrpaxcyje name ncrpaxasasa (F arag 0 S., 1964, B YKH11 eBH11 E., 1973, Ty IJ, 0 
BH11 A., 1964, 1965, HT,n;.). Y 06jaBJbeHHM panosaaa norennapa ce norpefia yrroauasa
IDa npnpone H3Y3eTHe a,n;anTlfBHOCTH crafiana OBe BpCTe, csojcraa xoje je on nocetinor
ana-raja sa HOBe cmrreae xyrrrypa nryvcxor npseha. Crparernja 6lfOJIOIlIKe anarrraaao
CTH ocrsapyje ce na pa3HHM HHBOlfMa If ys nOMo11 pasnax MexaHH3aMa, qHje yosaaaa,e
je npenxer osor pana.

2. 06JEKAT H METO~ HCTPAJKHBAlbA

Kao 06jeKTH acrpaxaaarsa onafipana cy rajena cTa6JIa HJIIf cyficnoarane rrorryna
IJ,Hje najaceua (Ailanthus altissima Swingle) y IJ,eH03aMa npseha H )J(6ylba nacersa y Cp
6HjH. Y CTalJ,HOHapHlfM rronynanajana If ornennaa rrpevepaaana cy craaaapznraa MeTO
,n;aMa KBaHTlfTaTHBHa csojcraa cratiana 11 JIHHHja nonycponaaxa KJIHjaBalJ,a. 3a CBaKH on
MepHlfX xapaxrepa yrsphene cy rpaaaxae Bpe,n;HOCTH, cpeznsa Bpe,n;HOCT (X), crannapn
na zteanjaunja (S), BapHjalJ,HOHH KoeepHIJ,HjeHT (V) HIDHXOBe rpeurxe (Sx. Ss If Sv). Onpas
,n;aHOCT pa3JIHKa cpemsnx Bpe,n;HOCTH onpehnsana je nOMo11y Crynearosor r-recra.

3. PE3YJITATH TEPEHCKHX H JIAl>OPATOPHJCKHX AHAJIH3A

Y rparpaxoaaaa 1 If 2 If Ta6eJIaMa on 1-7 no npaa nyr je npaxasan If aaanaaapaa
pacr, HaqlfHH rpaaan,a, oc06HHe penponyxraaaax opraaa, nOJIHMopepH3aM nOJIa, OMHKe
xopeaosor cacreua, pO,n;HOCT If ztpyra csojcrsa najacena y Hac.

Ha CJIHIJ,H 1 npaxasaa je nonpesan H Y3,n;y)J(HH npecex xopenoaor CHCTeMa 21-ro
znnurser cTa6JIa najacena onrajenor na necxyum ca BpJIO MaJIO xysryca (Ta6eJIa 1) If, na
CJIHIJ,H 2, xopenoaor CHCTeMa 25-ro,uHllllber cTa6JIa oztrajeuor na nasancsoj IJ,PHHIJ,H
(Ta6eJIa 2).

Ynopenao MOpepO-epH3lfOJIOIlIKHM aHaJIH3aMa JIHHHja nOJIYcpo,n;HHKa MaTHqHHX
crafiana najaceaa no npan rryr cy ,n;06HjeHH CTaTHCTHqKH napaverpa 0 oc06HHaMa H sa
pHja6HJ1HOCTH JIHHHja nonycponmrxa nOpeKJIOM H3 ± cacrojaaa H BapHja6HJ1HOCTH JIH
HHjaon nojenaaasaax, npocropno H30JIOBaHHX crafiana. Caznmue najaceaa, nOpeKJIOM
H3 norrynaunja, xapaxrepnure ± 6P3pacr Ha,n;3eMHHX oprana H nofipo pasanjea KopeHOB
CHCTeM, KOjH oxioryhaaa cTa6JIHMa najacena na pasapajy 3H,n;OBe cTaM6eHlfx srpana, nOT
rropae 3H,n;OBe MOCTOBa, 3H,n;OBe raphaaa, xpoaose srpana If CJIHqHHX oojexara. Ynopenna
aHaJIH3a, 3aCHOBaHa na 10 JIHHHja xnajaaaua nonycponnaxa, yxasyje na cy aHaJIH3HpaHa
caojcrsa xnajasana reHeTHqKH KOHTpOJII1CaHa, Cjeznre crpane, H eKOJIOIlIKHM epaKTOpH
Ma, Cztpyre crpane (Ta6eJIa 7).

216



rem:THQKO-eKOJIOlliKe OCHOBe a,n;anTHBHOCTH najaceHay Cp6HjH
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rpalj>HKoH 1. BHCHHCKH H,ne6JbHHCKH npnpacr H Ha'-lHHH rpanarsa crafiana najacena (Ailanthus
altissima Swingle) on 2. no 41. roznmeyspacra (Ty U0 BHn A., 1994)

Graph 1. Height and diameter increment and branching habit of tree of heaven (Ailanthus altissi
rna Swingle) aged 2 to 41 (Tu C0 v i 6 A., 1994)

Tafiena 1. Pesynraru ucmrraaarsa pnrcxor 3eMJbHIlITa na KOMe je onpacno cTa6JIo 3
Table 1. Results of the analysis of marshland where tree number three was grown

Kan. non y
crn/5h

%

necaK
Sand

Fini Grubi
Fine Coarse-----
% %%%%

PH XyMyC I1JIOBaQa Myrs
,Uy6HHa 3eMJbHIlITa ---- CaC03 Humus Loam Silt ----==-==---

Soil depth

0-20 7,6 7,2 7,1 1,12 0,92 1,61 64,3 33,2
20-100 7,7 7,2 7,9 1,76 0,24 67,6 30,4
100-120 7,8 7,4 7,7 0,66 1,92 1,53 95,3 1,2
120-160 7,9 7,3 8,8 0,94 4,20 5,61 67,8 22,4
160-200 7,9 7,5 7,2 1,24 1,60 9,21 68,5 20,8

H3BOP: Far ago S., 1964

24,8
41,2
38,1
33,6
32,5

KaKO y OCHOBH yayrapapcnor BapHja6HJIHTeTa nexe reneraxxe sapnjauaje jacuo

je na najacen nocenyje HeOnXO)l,aH noreaunjanan renorponn sa CeJIeKTHBHO-reHeTH'-IKe

npoveae y BpeMeHY H npocropy, BHCOKa xeTep03HrOTHOCT crafiana H JIHHHja y onrore

He3H cTa6HJIH3yjy npenas norenuajanne npOMelbHBOCTH y CJI060)l,Hy epeHOTHnCK)' npo

MeHJhHBOCT, nocrynny npaponnoj CeJIeKlJ,HjH.
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Anescaaaap TyQOBHh, BaCHJIHje Hcajea, Mapjaua Illajaxah-Hasonah
-------------
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rpa4mKOH 2. TOK BHCHHCKOr, .ne6JhHHCKOr, Haanpevaacxor npapacra 50·roJJ.Hwlber cTa6JIa naja
cena H45-roJJ.Hwlber fiarpeua na anyBHjaJIHOM cTaHHllIT)' H3Me~y ,[trHaBa HTace

Graph 2. Height increment, diameter increment and volume increment of 50-year-old tree ofheav
en and 45-year-old black locust on alluvial site between the rivers Danube and Tisa
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CJlHKa 1. Ilortpexaa HY3.nY)f(HH npecex xopenoaor CHCTeMa 21. ronnunser cTa6JIa najaceua onpa
CJIor na necxyum ca BpJIO MaJIO xysryca

Figure 1. Cross and longitudinal sections of the root system of 21-year-old tree of heaven grown
on sandy soil with very little humus
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Ieaeraaxo-exonourxe OCHOBe a,nanTHBHOCTH najaceHa y Cp6HjH
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CJlHKa 2. Ilonpe-nra H y3JJ.y)l(IHi npecex xopeaonor CHCTeMa 25-ro,LUlw",cr crafina najaceaa onpac

nor na JIHBa)J.CKOj UpHHUH

Figure 2. Cross and longitudinal sections of the root system of 25-year-old tree of heaven grown
on meadow black soil (semigley)
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Anexcanaap TyQOBHh, BacHJIHje Hcajes, Mapjana lllHja'IHh-HHKoJIHh

H20 KCI ---=-=-----=:...::..::::..::...:.-
%

0-50 7,4 7,3 29,9 3,61 2,36 28,2 52,5 16,9 23,5
50-70 8,0 7,6 30,1 1,98 1,56 30,9 59,5 8,0 35,5
70-85 7,4 7,1 32,0 1,67 1,76 34,8 58,0 5,5 22,5
85-125 7,5 7,3 39,1 1,48 29,4 59,2 19,9 19,9
125-200 7,4 7,4 20,7 1,76 21,8 74,0 2,4 26,0

H3BOP: Far ago S., 1964

Ta6eJIa 3. EHOMeTpHjcKa csojcrsa A npocrax HE CJIO)l(eUHX, Al HE.l MylllKHX HA2 HE.2 CJIO
iKeHHX .L\BOnOJIHHX QBaCTH crafiana najacena

Table 3. Biometric propertiesAofsimple andB of compoundA 1and B.l male andA2 and B.2com
pound bisexual ailanthus inflorescences

Epoj ,Ay)l(HHayem Illnpana y em
Bpoj 60'IHHX rpana

Bpoj QBeTOBa
Number of lateral

cTa6ana Length inem Width inem
branches Number of flowers

Number
of trees min X±Sx min X±Sx min X±Sx min X±Sx

max V±Sv max V±Sv rna" V±Sv max V±Sv
AI' DpocTe MylliKe QBaCTH - simple male inflorescences

10 10 24,05±2,18 4 l2,55±l,98 5 9,00±0,08 50 258,40±5,09
32 14,33±0,64 23 25,04±1,56 12 13,78±0,62 550 31,20±1,44

A2• DpoCTe .L\BOnOJIHe UBaCTH - simple bisexual inflorescences

10 14 21,78±1,50 5 13,16±1,39 5 10,00±O,1O 1 117,00±3,67
28 10,87±O,48 19 16,68±0,74 13 l6,66±0,74 300 49,23±2,20

lil' CJIO)l(eHe MylliKe UBaCTH - compound male inflorescences

10
19 34,22±0,41 20 36,56±0,44 3 7,00±O,11 100 1868,00±42,40
47 19,13±0,85 58 18,99±0,85 13 25,71±1,15 3200 25,86±1,60

li2• CJIO)l(eHe .L\BOnOJIHe UBaCTH - compound bisexual inflorescences

10
14 32,26±O,35 12 38,22±0,41 2 9,00±O,14 100 876,00±26,78
49 17,40±0,78 50 17,20±0,77 13 25,33±1,13 800 41,09±1,83

Bnaronapeha senaxoj anarrraanocra, 6p30M pacry, ynoTpe6JbHBOCTH npsera, na
jacen HMa saaxajan .llHjana30H CTaHHIIITa noronan sa xyrrrype ca KpaTKoM onxomsou.
,[(pBO najacena je y MHoroMe CJlH4HO ca npaerov jacena H xpacra llY:>KlhaKa H y HeKHM
cnyxejeamaa MO:>Ke HX ycneunro 3aMeHHTH (F arag 0 S., 1964). Ycnen rora, xroryhno je
on nOTOMCTBa onafipannx crafiana OCHHBaTH HaMeHCKe xyrrrype C063HpOM na je najaceu
H3pa3HTO 6p30pacrylia spcra npseha, ornopaa rrpeua serpy, .llHMY, npannma H raCOBH
Ma, nO.llHOCH H ocpemsy KOHTaMHHau.Hjy 3eMJbHIIITa MHHepanHHM COllHMa, sao H nyro
rpajae cyure. Y npsopenaaa H napxosaaa MO:>Ke ce KOpHCTHTH H3 eCTeTCKHX pasnora, a
HCToBpeMeHo npencraarsa H 0,llJ1H4HY nauiy sa nxene nocne useran.a fiarpesaa.
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feHenilJKO-eK0J10IllKe OCHOBe aaarrruanocra najacena y Cp6HjH

Ta6eJIa 4. Enosrerpajcxa cnojcrsa ± ycnpaanax, npocrnx MCTJlHlJaCTHX lJ,BaCTH 10 aaanasapannx
crafiana H3 nonynaunja H5 nojennuasuax, npocropno H30J10BaHHX crafiana

Table 4. Biometrical properties of ± upright, panicular inflorescenses of 10 analysed trees from
populations, and 5 individual, spatially isolated trees of heaven

Epoj 60lJIlHX rpana
Number of lateral

branches

npoj nnonosa
Number of fruits

Epoj Jt')j(HIIaYem LUHpHHa y em
crafiana Length in em Width in em
Number -------:=--- ---------------

of trees min X ±SX min X ±Sx
max V±Sy max V±Sy

min
max

X±SX
V±Sy

min
max

X±SX
V±Sv

5

10

~~_i=-,!(l~(l_ H3 nonyJ1alJ,~__=:J!ce~f!:2~_QQQ~lations

14 25,04±1,99 9 I7,64±2,58 4 9,00±1,02 247,00±9,23
32 12,60±0,56 26 23,12±I,03 12 17,89:1=0,80 300 57,71±2,13

_I:). noje.nHI1alJHa, npOCT. H30J10naHa .nBonOJIHa cn6J1a - individual, spatially isolated bisexual tree:
14 22,32±3,02 7 I5,96±3,06 3 7,00±1,79 1 I90,00±7,32
29 15,16±0,99 28 21,56±1,37 12 28,57±I,80 450 43,42±2,75

Ta6eJIa 5. Ilpouena 06HJlHOCTH ypozta y 3aBHCHOCTH ozt yspacra crafina
Table 5. Assessment of seed crop abundance depending on tree age

Epoj nnonosa (y xnn.anava)
Number of fruits in 000Broj stabala

Number of trees

20
20
20
20
20
10
10
10
5
5

4.3AKJb~

Starost
Age

4
5
6
10
15
20
25
30
35
41

min

(0)
(1)
(1)
(12)
(30)
(52)
(83)
(75)

(103)
(80)

Cpenn,n
Mean

1,5
4,0
16,0
100,0
80,0
150,0
200,0
180,0
200,0
160,0

max

(3)
(8)

(26)
( 154)
(180)
(180)
(270)
(290)
(300)
(210)

Cpezm,apO.LJ. no cTa6J1y y kg
Mean seed crop per tree inkg

0,03
0,12
0,50
3,38
2,66
5,00
8,66
6,00
6,66
5,33

Ha OCHOBaMa Mopcl>o-qm.3HolloWKHX anamna, excnepaaearanaax If ± J1a6opaTO

pHjCKHX omena H rnrreparypaax uasopa, pasvarpajy ce OCHOBe a.nanTHBHOCTlf najaceua,

allOXTOHe spore y Cpfinja.

06aBJbeHa acrpascnaau.a noraphyjy lIHlheHHu,y na norrynaunje najacena noce

.nyjy reaerasxa nerepanmrcany BapHja6HJ1HocT y MHOrHM Mopcl>o-aHaToMcKlfM H cl>lf

3HOJlOWKlfM ocotianaaa (6p3 pacr; paao useraa,e, rtonmr nonavopdinaa», ayrorauajy,

anorasmjy, 06lfMaH ypon, BHCOK «samrrer cenena, HT.n.) xoje y mrrepaxunja ca pa3HO

BPCHlfM eKOllOWKHM napaaerpnua (M03aHlIHOCT 3eMJblfWTa, M03alfllHOCT CTaHHWTa,

MHKpOKJIlfMaTCKHX napaverapa, HT.n.) lIHHe reHeTHlIKo-eKOllOWKY OCHOBy a.nanTHBHOCTH

BpCTe xao uermae. 3a nyny HHBeHTapH3aUHjy renerauxor norcnunjana BpCTe, KaKO TO
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Tafiena 6. Ynopenna caojcrsa xnnjaaaua nonycpozmaxa onaopanax crafiana najacena (Ailanthus altissima Swingle)
Table 6. Comparative characteristics of half-sib seedlings of the selected trees of heaven (Ailanthus altissima Swingle)

,Uy)f(HHa XHTIOKOTHJla ~HHaenHKOTHJ]a
BHCHHa

~. OCOBHH. KopeHa ~. 60QHHX xopeaosa YKYIlHa
HOBH JIeTlllIH HHypocotyl length Epicotyl length Length of root axis Length of lateral roots .ll)')KHHa

Bpoj KJIHjaBaua xopena ¢eHoTHnoBH nOJIYJleTlllIH
cTa6Jla

Bapajafi, - Bapnjafi, - Seedling Bapajafi. - Bapajafi. - Total New Lethals and
Tree X±Sx X±Sx height X±Sx X±Sx length phenotypes semi-lethals

number Variability Variability Variability Variability
of roots

mm mm mm mm mm mm mm mm mm mm % %
Knajasna on 5 oztaripaaax crafiana H3 nonynauaje O,l(1) crafiana
Seedlings of 5 selected trees in the population of 20 trees of heaven

1 36-72 52,88±1,12 3-17 7,08±O,37 59,96 52-74 61,68±O,24 220-360 301,20±5,96 363,04 0 0
2 48-70 58,48±0,94 2-18 8,76±O,73 67,24 44-64 53,84±O,78 160-300 227,60±5,08 281,44 2 6
3 28-52 41,04±0,88 4-16 9,40±O,46 50,44 52-73 63,76±O,91 140-278 202,80±6,61 266,56 1 5
4 24-47 37,36±0,93 3-14 8,04±0,49 45,40 40-63 53,84±0,91 170-330 280,40±7,24 334,24 2 0
5 24-50 38,64±O,96 9-21 15,72±O,54 54,36 37-58 49,36±O,86 122-258 194,80±5,40 244,16 2 8

1-5 24-72 45,80±0,79 2-21 9,80±O,71 55,60 36-74 56,52±O,45 120-360 241,40±5,00 297,92 1,4 4
Knajaaua 5 onafipanax, nojenaaaxnax, npocropao H30JIOBaHHX crafiana
Seedlings of 5 selected individual, spatially isolated trees of heaven

-----_._-

1 20-48 34,00±0,90 2-16 5,64±0,48 39,64 32-68 50,16±1,29 100-280 180,40±7,32 230,56 8 58
2 22-60 41,04±1,73 2-15 5,40±O,60 46,44 33-76 58,64±2,00 150-320 246,80±6,24 305,80 19 47
3 21-58 41,84±1,26 2-18 5,80±O,58 47,64 36-75 53,68±1,48 110-300 223,60±8,68 277,88 28 61
4 20-56 34,32±1,14 2-11 6,28±O,44 40,60 32-64 50,48±1,18 120-295 170,80±7,68 221,28 25 38
5 21-55 34,32±1,28 2-12 5,24±0,40 39,56 40-72 59,12±1,31 105-275 182,00±6,35 241,12 12 53

1-5 20-60 36,64±0,68 2-18 5,84±O,48 42,48 32-76 53,60±O,79 100-320 203,20±4,14 256,80 16 51
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rCHel'H'-1KO-eKOJlOI11Ke OCHOBe a)la£lTI1BHOCTI1 najacena y Cp6Hjl1

Taficna 7. C'rUTI1CTlPlKH olIpaBJU1He pa'3JlI1Ke (tee 2 H lH1I11e) HJMd)y cpcnn.c npennocrn sa 6 aHUJIl1
snpanax csojcraaa 5 e<lMOOllJlOJlll11X 11 5 JII1IIHja OIL CJI060WlOI' OnpaI11I1BaIba najaccna

Table 7. Statistical differences (/='2 and more) between mean values or 6 analyzed properties of 5
self-fertilized lines and 5 lines of free-pollinated trees

CaMOOllJIOJllle nuunje
Self-fertilized lines

CrpUllOOlUIOJllIe JlHlII1je KJIHjaBaIla najaccna
. __ .~~)rJ!r~J~':lc.s_~f. AJ lal1lh.u~_~~~(11111~. _

2 3 4 5

0,52
5,03
2,41
0,52
6,26

1,88
0,67
0,00
1,84
2,87

7,41
5,45
9,25
4,85
16,57

2,33
2,06
0,09
2,26
3,54

0,33
0,56
1,26
3,13
1,53

0,46
3,45
0,88
3,27
0,98

2,96
3,23
4,06
5,91
1,31

fu_~Y1lla~Y1I!()K(Y1I-1JI~1 YilZil!.:..!lxP_<2..C()_I)'11(;llglb i11_II!nl_..__ .__~ .__. _
1 11,18 14,18 4,43 1,90 2,63
2 4,66 4,48 0,60 1,00 0,61
3 5.17 10,53 0,05 1,65 1,28
4 4,67 6,50 4,66 2,07 1,93
5 5,3 I 15,19 4,33 1,22 1,69

::fu)l(-I1-H~ c~·;HK~~:~J~1~!!~~E~~iYjJ~8it;1~~~~=_~~~=_=:-----·-----------------

1 2,36 18,83 5,59 2,62 3,51
2 2,37 3,57 0,00 1,88 1,21
3 1,86 3,18 4,19 2,87 2,02
4 1,32 2,93 4,95 2,55 2,00
5 3,12 5,10 6,12 4,45 15,48

,Uy)l(I1Ha KOTI1J1e,nOHa y mm .. Cotylcdon length in mm
1 11,39 1,50
2 11,30 1,71
3 12,55 2,45
4 14,52 2,81

___5 9,90 0,23
JP_!!Q!fHa KOTI1J1e.n:OHa y mm - Cotylcdon width in mm

I 5,48 4,32 6,20
2 6,57 7,63 9,48
3 5,05 2,74 5,53
4 6,52 7,00 8,72
5 6,44 4,5o__---:--:-_6-'--,2_3 ----"- ---'-__

,L!y)l(I1Ha OCOBI1HCKOr KopeHa y mm - Length of root axis in mm
I 8,92 2,44 9,09
2 1,84 2,00 2,54
3 5,44 0,10 5,76
4 5,71 0,58 8,67
5 2,00 3,54 2,88

0,70
6,30
2,83
3,13
1,82

8,94
3,51
4,98
0,99
11,51

YKynHa ,ny)l(. 60'-lHI1X )I(11J1a y mm -Total Ien""'-gt_h_o_f_l_at_er_a_'_ro_o_ts_in_m_m_---:,------ ,------_
1 11,95 5,13 1,50
2 6,30 2,26 4,84
3 7,39 0,39 2,00
4 13,35 6,13 3,17
5 15,91 6,68 2,59
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noxasyjy orneznr ca Ba)l(lmjHM rajeHHM BpCTaMa, norpefian je rpyn H speve soje je yrpo
IIIHJIa nayxa sa npny <l>eHoTHncKy HHBeHTapH3auHjy UeJIOKynHe epJIOpe H <l>ayHe.

CTa6HJIHOCT, KOHKYpeHTHOCT H arpeCHBHOCT crafiana najaceua y nonynaunjaaa,
pe3yJITaT je nocrojarsa TpH HHBOa: OHTOreHeTCKe, nonynaunoae H <l>HJlOreHeTCKe anan
THBHOCTH. KaKO ce npouec anarrraunja onanja aa pa3HHM HHBOHMa (hennja, crafiana,
norrynauaja, BpCTe), sa CBaKH on a.nx nocroje cneundia-nu; KpHTepHjyMH a.nanTHBHOCTH.

Mana je BpeMeHCKH nepnon H3Meijy nporpava norrynaunone H OHTOreI-leTCKe
npOMeI-bHBOCTH BeOMa xparax, eBH.neI-lTI-IO je na cy BenpemCTpOBaHH rr03HTHBHH e<l>eKTH
I-1a HH.nHBH,o:yanHoM H norrynanaonou HHBOy: asnaajaa,e nnyc craoana, ceMeHCKHX CTa
fiana, caxynrsae,e nonena, nnonosa (ceveaa) Hnp., ,o:OK ce lbHXOBH nyrospeaena (<VHJIO
renercxa) acnexra MOrycavo reopajcsn nporpauapara, nnp, npexo ocrsapaaaa.a TIB. KO
MIlJIeKCHOr Mo,o:eJIa onneaersaaarsa npseha H )l(6ylba y Cpfinja. <PHJIOreHeTCKH HHBO
ananrauaja, npexo cyxuecnanax renepauaja, HMa onrryxyjyhy ynory y eBOJIyuHjH rraja
cena He cavo y rpanauava KyJITHreHOr Benn.erosor yxynuor apeana.
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Ienerasxo-exonourxe ocnoae a,LlanTHBHOCTH najacenay Cp6HjH
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GENETIC-ECOLOGICAL BASES OF TREE OF HEAVEN
Ailanthus altissima Swingle ADAPTATION IN SERBIA

Summary
Based on morpho-physiological analyses, experimental ± laboratory tests and literature

sources, this paper deals with the bases of ailanthus adaptation, as the allochthonous species in Ser
bia. The study was performed in several spontaneous populations in which several mother trees
were selected and half-sib lines were produced from their seed. The stability and the competitive
ness of trees in populations are the result of ontogenetic, population and phylogenetic adaptation.
As the process of adaptation is performed at several levels (cell, tree, population, species), each has
a specific criterion of adaptation. The results of half-sib line analyses confirm the hypothesis that
high adaptation of ailanthus mature trees and populations is in fact a significant protection of the
genetic potential of the species. Namely, high heterozygousness of trees stabilizes in the ontogeny
the transition of the potential genetic variability into free one, available to natural selection. Al
though the time period between the program of ontogeny and population variability is very short,
positive effects have already been recorded at individual and population levels (plus trees, minus
trees, etc.). However, their long-time (phylogenetic) aspects can be programmed only theoretically,
e.g. through the so-called complex model of tree and shrub breeding in Serbia. Phylogenetic adap
tation, through successive generations, has a decisive role in ailanthus adaptation, not only within
the scope of the cultigeneous but also within its total range of distribution.
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