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cnOHTAHE If IfH)J,YKOBAHE MYTAl.I,HJE Y )J,EH)J,POCl>JIOPH CPIiHJE H

IhHXOBA ynOTPEIiHA BPE)J,HOCT

H3BOil: Ayropn HCTWly ila xryrauaje oceruo yaehasajy rrpOMeHJbHBOCT zrpaeha H
lK6yH,a. Hexe MyTaUHje nenocpenno ysehaaajy exouoacxy BpeilHOCT a ztpyre TeK
Kp03 ctpcsre OCTBapJbHBe peKoM6HHaUHjaMa. Ca H3ilBajalheM «areropujc YCJIOBHO
crrOHTaHHX MyTaUHja ztpyurraena mrrepec xa ilaJheM H3YlJaBalhY MyTaUHja pacre.
)J,aHac MOlKeMO H3YlJaBaTH cauo cysrapna MyTaUHoHH npouec (cnorrrane-ycnos
no-cnotrraae).
KJby'lHe pesn: nenapodoropa, MyTaUHje, cyvapne MyTaUHje (cnoHTaHe+yCJlOBHO

cnonrane), peKoM6HHaUHje

SPONTANEOUS AND INDUCED MUTATIONS IN THE TREES AND
SHRUBS OF SERBIA AND THEIR USABILITY VALUE

Abstract: The authors point out that mutations increase tree and shrub variability
considerably. Some mutations elevate the economic value directly, the others only
through the effects realised by recombinations. After the singling out of the cate
gory of the conditionally spontaneous mutations, the public interest in further study
of mutations grows. Today we can study only the summary mutation process (spon
taneous+conditionally-spontaneous).
Key words: trees and shrubs, mutations, summary mutations (spontaneous+condi

tionally-spontaneous), recombinations

1. YBO,IJ;

Myraunje npseha, )l(6ylha H nonajyura HMajy csoje xopeae y npoveuana MaTepH

janaax OCHOBa hennja rj, rena, crpyxrype XpoMo30Ma, 6poja XpoMo30Ma 11 eaaxpovo

30MCKe crpyxrype (Dubinin P.N., 1985 a np.), Yayrap HaCJIelJ.HHX npovena orpOMHO

op AJIeKCaHOap Tyuoeuh, peooeuu npotpecop, Lllyuapcxu draxyxmem Ynueepsumema y Eeoepaoy

op Bacunuje Hcajee, peooeuu npotpecop, lllyuapcxu rjJaK)!JImem Ynueepsumema y Beoepaoy
op Mupjana Illujauuh-Huxonuh, ooueum, Lllyuapcxu ibaxynmem Yuueepsumema y Beoepaoy
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norse rrpOMeHJbHBOCTH nocnenaua je cerperauaja H xpocnaroaepa, Hnax OBa xareropnja

HaCJIe,UHe rrpOMeHJbHBOCTH je cexynnapna, Flpnaapay HaCJIe,UHy rrpOMeHJbHBOCT 06e36e

fjyjy MyTaUHje.

Myrauuje cy OCHOBHO CBOjCTBO )ImBHX opranaaaaa. YCJIOBJbeHe cy KaKO ynyrpa

IIIIhOM TaKO H cnon.aurrsou cpe,UHHOM, MeIhajynH MOJIeKyJIapHy crpyxrypy ,Il,HK. KaKO
cy MyTaUHje rrOCJIe,UHua nposreaa reHeTIlLIKOr artapara henuja, OHe ce 3aKOHOMepHO rro
nasrsajy y cyKuecHBHHM renepaunjaxa opraansaaa. MyTaUHoHe nposteae ofiyxsarajy
Ma xojy yuyrpannsy H cnorsaunsy OC06HHy opranmaaa (MOp<pOJIOWKe, <pH3HOJIOWKe,

6HoxeMHjcKe). Y pa3HHM yCJIOBHMa cpenaue, Melhace <PYHKUHOHHcaIhe rena, IIITO YCJlO
srsasa H3MeHe H y ocorinaaaa opraanaava, xoje ce He npenajy norovcrny HaCJIe,UHO.
GBy HeHaCJIe,UHy xareropajy 03HaLIaBajy rrapaTHrrHLIHOM HJIH MO,UH<pHKaUHOHOM npoveu

JbHBHwny. HaCJIe,UHa rrpOMeHJbHBOCT apcra HMa 3aKoHoMepHH xapaxrep, IIITO je aspaace
HO y 3aKoHY RI1. BaBHnOBa. Hnax HCTpa)KHBaIha MyTaUHja, OBe Ba)KHe xareropaje npo
MeHJbHBOCTH xoje HMajy onurrn 3HaLIaj, 3arrOLIeTO je TeK HaKOH 1900. rO,UHHe, xana cy H
reHeTHLIKa HCTpa)KHBaIha rrOCTaJIa excnepaaenranna,

2. MATEPHJAJI H METO,Il, PA,II,A

Kao rrOJIa3HH MaTepMjaJI ooyxsaheaa je ayroxrona H aJIOXTOHa neanpodinopa Cp

6Hje, rj. npaponna H rajeua. Y pany je xopumhena MeTo,Ua ynopenno MOP<P0-<pH3HOJIOIll

xe aHaJIH3e y npnpona II y ornennaa, xao M MeTo,Ua IIH,UYKOBaIha MyTaUHja eKCTepHIiM
3paLIeIheM cysor ceveaa (J o s a a o a a h E., Ty rro s ah A., 1959, 1960, Ty u o s a h A.,
H HKO JI II h 'h., 1965, 1966, 1967) onafipannx sprcra npseha pa3JIHLIHTHM ,U03aMa rasia

spasen,a H TepMaJIHMM ueyrponnaa. Ynorepeorseaa spasersa nocenyjy pa3JlMLIHTY cno
C06HOCT H3MeHa cTpyKTYpe ,Il,HK. Crenea MyTareHocTH onpehyje eneprnja <pHToHa (ra
Ma-3paUH) HJIH xoprrycxyna (neyrpoan) y cpaavepa ca IhHXOBHM TaJIaCHMM ,Uy)KHHaMa,
rj. noaesauaa je ca <pH3HLIKMM csojcraaaa apaxen,a(Ta6JIHua 1).

TOKOM sereranaoaor nepnona spureaa cy penosna nepuonnsaa ocaarparsa orne

na, npn LIeMy cy perucrposaae KapaKTepHcTHLIHe MOp<pOJIOWKe Hnpyre ocoonae y onra

jeHHMJlHHHjaMa 110JIycpo,UHHKa. Ha xpajy aererauaonor nepnona 1I3BpWeH je nerarsan

npeaep onrajenax 6HJbaKa.

360r BeJIHKOr 6poja I1polI3Be,UeHHx 6HJbaKa, sa yl1ope,UHo MOP<P0JIOIIIKY aHaJIH3Y
Y3IIMaHo je rro 100 ysopaxa rro rperaany, O,UHOCHO rro 50 y CBaKOM noaanrsarsy. Y30pUH
cy Y3HMaHH M3 cpenmre onrajenax JIHHHja, KaKO 6H ce eJIHMIIHHCaJle 6yjHHje HBIiLIHe 6H
rsxe. 3a aHaJIH3HpaHe KBaHTHTaTHBHe xapaxrepe H3paLIyHaTa je cpeznsa Bpe,UHOCT (X),
craanapzma neaajannja (S), BapHjaUHoHH xoednmajenar (V), xao H rpemxe OBa TpH CTa
THCTHLIKa I10Ka3aTeJba. EHoMeTpHjacKa ofipazta nonaraxa ca ynopeznro« MOP<pOJIOWKOM
aHaJIH30M ooyxsarana je IICTOBpeMeHo CBe onrajane JIHHHje HaKOH aaspurerxa npsor Be

reranaonor nepnona.
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CnOHTaHe 11 I1H,11YKOBaHe MyTaI.\l1je y ,11eH,11poqJJIOPI1 Cp611je 11 IhI1XOBa ynorpefina Bpe,11HOCT

Tafie.na 1. EI10rrOllJKa aKTI1BHOCT erreKTpOMarHeTHI1X xonefiarsa y 3aBI1CHOCTI1 on Berrl1ql1He euep
raje 11 TarraCHI1X ,nYlKI1Ha

Table 1. Biological activity of electromagnetic fluctuations, depending on the energy and wave
lengths

Enepra]a

Man,a 0)], 1eV

0)], 1-4 eV

Bena 0)],32eV

Beha 0)], 3MeV

Beha 0)], 30KeV

Tanacne )J,yxmHe ~)

Wave
YmpaKpaTKOTaJIaCHO spaxeu,e (I1H<ppaupBeHo)

A~ eea 10-1 em
-----------

BH)],JbHBa CBeTJIOCT, yJITpaBHOJIeHTHO VV)
A= eea 10-4em

------- -----

Peunrenecxo spanea,e
A= eea 10-5_10-9 em

YJITpaKpaTKO apaxerse
A= eea 10-10 em

KOCMHqKO spanen,e

A~ 10-11 em

3. PE3YJITATH PA)J;A H ,lJ;HCKYCHJA

O)J,JIHKe MyTaUlija zrpseha, )!(6ylha H nosujynra onpehnsaue cy: a) na OCHOBy no
naraxa 0 HaJIa3Y crrOHTaHlIX MyTaUHja y AeHAPo<pJIOpli Cpfinje, 6) na OCHOBy rpajaa,a rre
paona KyJITHBHCalha HOBHX KyJITHBapa CHHTeTHcaHHX na OCHOBy crrOHTaHlIX MyTall,Hja H
B) nyrest eKcnepHMeHTaJIHHX ucrpaacaaan.a OAHOCHO HHAYKOBalheM MyTaUHja.

a) OllJIHKe cnOHTaHlIX MyTallHja. TOKOM H3YQaBalha npnpone AHBep3HTeTa AeH
npodinope Cpfinje OA 1955.rOA. AO nanac, eBHAeHTHpaHe cy H onacane perxe cnonrane
MyTaUHje npseha H )!(6ylha. Y Ta6JIHUH 2 )J,aT je IhHXOB npernen, onnc MyTaUlije H JIHTe
parypsu H3BOp. Cnonrane MyTaUHje y MOp<pOJIOmjH BereTaTHBHlIX H reneparnaaax op
rasa, anaroncxoj rpahn, <pH3HOJIOWKHM ocofianaaa, YTBp~eHe cy KaKO KOA roJIOCeMeHH
ua TaKO H KOA cxpnaeaoceaenaua. MaI-hH 6poj MyTaUlija eaanearapan je y JIOKaJIHHM
nonynannjaaa roJIOCeMeHHua, neha y JIOKaJIHHM norrynaunjaaa nanrhapa AOK KOA 3HM
3eJIeHlIX nmnhapa OBa nojasa HHje esanearapaaa CBe )],0 2001. rOAHHe. Tana je YOQeHO
xasrepuo cTa6JIo unoamapa (rj, AeJIHMHQHa COMaTCKa MyTaUHja) ca nanaurapaaav JIHC
TOBHMa y jeAHoM AeJIy KpyHe, aJIH xoje anje neran.unje aHaJIH3HpaHo. reHemQKo-<pH
3HOJIOWKO ncnarasaa,e spcra n04HI-he ysex ca HCTpa)!(HBaI-hHMa HaCJIeAHe npoaenrsn
BOCTH. reHeTHQKO-<PH3HOJIOWKO H3YQaBaI-he CnOHTaHHX MyTaUlija HMa reopnjcxa xao 1I
npnapenua snanaj y nponecava ycvepene eBOJIYUlije nojennaax BpCTa, OAHOCHO y aa
MeHcKoj rrpOH3BOAI-hli cazmor MaTepHjaJIa. Bmnecrpyxa H KOM6HHOBaHa 1I3YQaBaI-ha cno
HTaHHX MyTaUHja norrpnnoce KapmpaI-hY rena npseha 1I)!(6yI-ha. PeTKa csojcrsa MyTaHa
ra I1Majy ynory reHeTlIQKI1X 1I <p113HOJIOWKliX MapKepa. IIpH KOM61IHOBaHliM UliTOJIOW
KHM 1I reHeTI1QKlIM aHaJI1I3aMa MorynHo je OTKpI1BaI-he MHorlIX 3aKOHHTOCTH HaCJIe~a H
rrpOMeHJbHBOCTli npseha 1I )!(6ylha. II03HaTO je na je KOA xyxypysa OKO 500 MyTaHTHlix
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Tafiena 2. Ilpernea CrIOHTaHHX MyTa1\Hja zipucha H lK6Ylba y zreanpodinopn Cpfinje, Y04eHHX OJI
1955-2002. rDJlHHe

Table 2. Spontaneous mutations of trees and shrubs in Serbia, detected from 1955-2002

II

···· ··BJl~Ta r M;MelLeHa ocofiaaa H3BOP

................. ~Jl~cies. .. .J_Ghangedp_roperty

il~%i~~-~~~~- ··I~:~:~~i~·K~~~~nHBafba~~:;~B~:.~9;~al., 1977

ICryPtomeriajapOnic~ __ :e~;:;;;~~~;~~T:~:;UU'l_i~YUOBUn A. et al., 1973

Ginko biloba <ParyJITamBHo-aYToHoMHIl IT UOBlin A. et al. 1975
anOMIlKCIiC . Y ,

Larix decidua, Larix
Ilponadiepanaja uramapnua Tyuouuh A. et al., 2000

I(!ptolepis. _.._ \_.._._.. _ .
Piceaomorika JJ,B()'[J().JIII()C'T(;Tpo6111!Cl_ Hcajes B. et 1987
Ilicea omorika<2T(l§aJ\ua6t:~§~qHUXrpaHa I1c(ijell B. et al.,Heo§jaBJbeHo
'[Ji~aqb.£e!. .. Ber. rrp().JIII_<I>.t:JJ.aiJ,Hja IUHIll.__ .D'iJ,()Bl1n A. et 2000
P)n.lls~Cilepensis.. CtlJJ.()'fIIII1I1Ci IIII1IllapuIJ,(l_.. TYIJ.OBunl\. et al., 1973
Pinusheldreichii BI1.BHIIap'lIj<i_ 'IYiJ,oBlin A. et 1972, 1975
Pinus heldreichii .. !J<§YHacT_-naTYJi>acTp<ic'T __ T.YiJ,0Bun A.etq{.,_Heo6j(lBJhtlI{O
!lll'lipe.r.ll.5.£()ml'rl1!n.is. __ .. fpaH'II1.!!tl.T.I1!1'lviminalis JOBaHoBun Ii. et 1969
Acer laetum Ilaryrsacre 6HJbKe Tyuoanh A. u np, 1973
Xc-e;saccha;i;;;;iit--·--' rron~HM03aHIl,ir·· .... -------·ITiio~irhA~Hil. .. 1999·· - ..... -. ._ _ _ ._J.1..... . ....._ _ _._.. _.. ..._ _,_LY _. .P _._.
Ailanthusaltisima IHeoTtlHuja ._____.. ..ITyuoBHn A. 1995
11'rl()rp_~Ct]-r.lltjc..os..q .... I{~YJ(~s.~!I_a He()Tt:f1!11(i .._ . jfylioB~nl\.2QQL
Am()!p~q.ffuJic()sa IIalIaIII!1paHocT JIIlC:TOIlCl. .. '1'yIJ,OBIl~I\..2I1cajeB, B. 2000
lle.t1!Jqp1!kescens ... __ J:IClpTeHoreHe3aTyuoB_I!11 1\.1993
CCirpinus betulus Bere'Ta'fIlBfl.Ci.)(.~e.P'(i . Tyuo.J3I!~_I\. 1966
Chaneno..m.·1CiP()flica. . I>¥\I1Ilucp.1!()plla IY.!!().\3.un A. etCiI.,1975
c:.()TY.!..ul.G..0!urnCi . __ Ke"I't:P(j<l>.HJIujaI1(;ajeB.B. et 2000
fEKll.S_rn.2e.s iaqq. . ..I\§f1()P?v1~H_Oc'fuJ(ope J°saao Bun Ii., Heo6jaBJbeHO
faE!'.S_'!I(!(!s.iCic.q __ BlI£t:l!.e.!p<iHe_.. _.. QCTojHn ?, et 1999
L.iqid.Ciffl_b.a!.r styraciflll.a_ f!a'I)'.Jha_cTecaAIlHIJ,~_ '[YiJ,()13lln 1\. et aL21.~73
1I{ailisfl()ribunqq . 1{<i)'!IHcjJJIOpuj a_ .. _ '[Yl,(0Blln, A. 1971
f()£ujus fljgr.Cl..___ BHcenerp~!:'~.!!1.!I.Cl..p_e11.q:uJq_ TYlJ,0B I1I1>1\.1965
f op.ll.lu5._nig! Cl.. !e):(HoAo~OC~______ .... J.<>BafloBI1~!)._(!ta!"'_1262

[J0pll.Ill.5.n.igrE_______lr<i:3!P_Clfl(lToc:T MYIlll(!I')('~C:~. 1'YlJ,0Bun, A. 19.92•.... _ .
ffl!.uJus cqndicClrz.s ._. P~H_a_a.fl.TOKJIa)l,_lljCl_. .. TYIJ.O_IlI1!i21\.;J9}0

. Cnapanan u rrpllIJbeHaCT
Punicagranatum TYUOBlIll A. et al., 2001

Sal~-caprea .. ------ ~~~~~~~I/Jr~;zBa-·-·-tryliOBHriA.1982
Saiix chrysocoiita:S.--- Il---.~- .. --t~··-·~·~. I 1993

1~;h~;.Cl~~~~;:!:_l~;~::~::;I:-~~:H==~.=-~JIi:;13~=~;\;i?z=~~~=?l~13JbeHO
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CnOHTaHe II IIH,LlYKOBaHe MyTaUlIje y ztennporpnopa Cp6IIje II IhIIXOBa ynorpeona Bpe,LlHOCT
.•............. ~

csojcraaa ovoryhano aerepaanncan,e nojennnax XpOM030Ma, yraphasaa,e rpyrra xope
naTHBHO Be3aHHX rena, KaO H lhHXOBO xaprapan,e y T3B. XpOM030MCKe xapre, xoje npen
crasrsajy nparoueny OCHOBy aa ycaepeno npecrpojaaaa,e nonynauaja npseha (Ty u 0
BMh A., 1990). Kpaja.n lJ,HJb reaermxo-oaaaonoursor acrurnraarsa crrOHTaHHX MyTa
unja je IIITO 60Jbe ynosuaaaa,e npnpone reHeTH'IKOr anapara Mnporpana lPH3HOnOIIIKHx
npoueca. Feaerasxo-draaaonourxo ncnaraaaa,e spcra no-nuse ysex ca IICTpa)l<HBalhHMa
nacnemre rrpOMeHJbHBOCTH. II3paAa reHeTH'IKHX xapara naje CaMO noxasaren, crenena
reHeTIILJKe H3yLJeHOCTH BpCTa, Benje H ycnos sa AaJbY pa3paAy MHOfHX lPyHAaMeHTan
HHX ncrpaxasan,a npseha H )I(6ylha.

KOM6HHOBalhe reHeTHLJKHX, 6HoxeMHjcKHX H lPH3HonOIIIKHX MeTOAa HCTpa)l(HBa
lha (xpoaarorpadraje, enexrporpopesa, AHlPpaKlJ,Hje X-3paKa, HTA.) ossoryhaaa nerepan
uannjy opraHCKHX jemnserea xoja MOry na rrezce y OCHOBH eKCTpeMHHX HJIH a6HOpMaJI
HHX lPH3HonOIIIKHX csojcrasa crrOHTaHHX MyTaHaTa. Hcronpevena aHaJIM3a HOpMaJIHHX
H"BHBHrrapHHX" crafiana H lhHXOBHX KnHjaBaua, nrrp. oxroryhana nerepsornauajy H BeIII
rasxy CHHTe3Y oprancxor jenmsen,a, xoje ycnoarsana KOHTHHYHpaHO xnnjarse jenner ne
na ceuena MyTaHTHHX crafiana MyHHKe. Ilosaaaaa.e npnpone OBe cyncranne nonpanena
6H caanahasaa.y HeKHX THIIOBa AopMaHTHOCTH cesrena, IIITO je 01J, nocefinor aaaaaja aa
reHepaTHBHO pa3MHO)l(aBalhe MHorHX BpCTa npseha ca AopMaHTHHM ceMeHOM. CBaKaKO
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Anexcannap TYl\OBHll, BaCHJIHjC Hcajes, Mapjaua Illnjasah-Hasonalt

Tafiena 4. Tpyrra BCOMa CHa)l(HHX xeranjcxax MyTareHHx MaTcpHja H3 «areropnje axnnpajyhax
j cnan.en.a

Table 4. Group ofvery strong chemical mutagenic substances in the category ofacliring compounds

~~;:;:: J. ~~;:~~:11::::~raa-1
i Asacapan IN2cH2cOOC~2 CH/ NH

2 ·1

: --1--.. NH2 !
Iii byTHJlXJlCJPel'HJlC....y....Jl.~~A :C4HgSC2H4Cl

i.l!Ha30NlCT<iI1. ..... !N2CH2
i.l!HMeTHJlC)'mpaT .iS02(Q<::l:l3)2

1,g11~'fIfJIC)'Jl<jJ_ctT IS02cgJ:I-l5)~H _ CH _ CIh

i,I:(HenoKcH6yTaH I <, / -, -:
I 0 0
!itHcyn~Hi- . iS(C2fi~cl);·
! ·.········-------------rCH

2=.c1r:.:--CH
- CH

20H
!rJlHl\Hj\HHaJJKOXOJl I -. /
: I 0
IrvieTHJIMeTaHcympoIIaT _.C:I:h Q_SQ2'<::I-l3

II :~:::I1:~:~~~:::eTHJl).aMHH 1~~N'~5Cl)bH3
. i 0

I· CI'h CH2
OKCHj\ ernneaa ~ /

o
I·hC CH2

""N N N/ I

H2( \/\/ ~H2
C C
I

N N
~/

C
I

~N~
H2C CH2

36

ErIHXJlOpXHj\PI1H
-CH-SH2CI

""/o



Cnoirraae 11 I1HL\YKoBaHe MyTaUl1je y L\eHL\po<jlJlOPI1 Cp611je 11 IbI1XOBa ynorpefiua BpeL\HOCT

na ocraapuaan.e raxnor nonyxsara 3aXTeBa MYJlTI1!lI1Cl..JJWJlI1HapaH TI1MCKI1 pail, I1JlaHl1

pan sa Bl1We neueanja. Heonxozme cy raxohe, cneunjanasoaane naooparopuje ca CTa

6l1JlHl1M 11 noopo paspaheana nporpaaava.

6) IIepl10LI KYJITI1BI1CaI-ba. CrrOHTaHe MyTaUl1je npseha 11 )I{6ylha noronyjy 060ra

hnnan.y aCOpTI1MaHa KyJlTypHI1X COpTI1 (KYJlTI1Bapa). QHe 'll1He OCHOBy aa 10-30% no ca

na CI1HTeTI1CaHI1X KyJlTypHI1X TaKCOHa BpCTa yKpaCHI1X !lpBeHaCTI1X 611JbaKa. Cnonraue
MyTaUl1je cy sajseuihe Cl1pOB (rrOJla3HI1) MaTepl1jan KOjl1 pa3HOBpCHl1M nporpanava orr

JleMeI-bI1BaI-ba TeK rpeoa na 6Y!leyrpahen y HOBOCI1HTeTl1CaHe KYJlTl1Bape. Bpe!lHOCT cno

HTaHI1X MyTaUl1ja omena ce ynpaso y TOMe urro ovoryhaaajy HOBe reHeTWIKe KOM6I1Ha

unje nyren yxpurraa.a 'lI1Me ce crsapa OCHOBa aa !laJbl1 pail aa OrrJleMeI-bI1BaI-bY npseha,
)I{6yI-ba 11 nosnjyura. Tlepnon KYJITI1BI1CaI-ba KO!l fipsopacryhnx BpCTa npseha, nnp. BpCTa

ronona, spfia 11 np., rpaje HajMaI-be 10 rO!lI1Ha, a 3HaTHO !ly)l(e KO!l !lPYfl1X BpCTa. Iloronan
npl1Mep sa npnxaa O!lJlI1Ka nepnona KYJlTI1BI1CaI-ba !lpBeHaCTI1X spcra je Cl1HTe3a HOBl1X

\ \ _~ J
CJlHKa 1. MOpqlOJlOlllKI1 oceruo 113MelbeHI1 cpenn,n JII1CTOBI1 (Y3eTI1 OL\ pa:ml1'-II1TI1X caauaua) rop

cxor jasopa HaCTaJlI1 non yrnnaje« MaIbl1X L\03a (1010 11 1011) t. neyrpona (JleBO y rop
IbCM yrny cpenn,» JlI1CT KOHTpOJlHe CllL\HI1Ue)

Figure 1. Morphologically markedly changed middle leaves (taken from different seedlings) of
sycamore resulting from lower doses (1010 and 1011) t. neutrons. Left upper corner - mid
dle leaf of control plant
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CJlHKa 2. CUTHI1, ne(!JOpMI1CaHI1 JII1CTOBI1 Pa3JII1'1I1TI1X cazmana ropcxor jasopa HaCTaJII1 non yTI1
uajeM BI1111I1X I1HTerpaJIHOX ztosa TepMaJIHI1X neyrpona (5·10 11 11 1012 cm2) (Ty II0

BI10 A., HI1KOJII10 D., 1965)
Figure 2. Small, deformed leaves of different seedlinfs of sycamore, resulting from higher integral

doses of terminal neutrons (5.10 11 and 101 cm2) (Tu c o v i c A., Nikolic D., 1965)

xynrusapa pona pyzca (Rosa L.), KOjH ooyxsara 144 spcre H OKO 25000 KyJITHBapa. Y pa
3J1WIHTHM rpynava rajenax pyzca (Ta6JIHu:a 3) 0):( 1774-1936 rO):(HHe, OrrJIeMefbHBaIneM
je CHHTeTHcaHO, ua 6a:3I1 crrOHTaHHX MyTalJ,Hja, 1144 KYJlTHBapa, 357 aa 6a3H HH):(HBH):(ya
JJHe CeJIeKU:Hje crrOHTaHHX MyTaHaTa H 787 aa 6a3H xH6pH):(H3aU:Hje H CeJleKIJ,Hje. TIPH TO
Me, rpajan,e nepaon KYJlTHBHCafba sapapa 0):( 35 10):(. (sa rpyrty nepneunjancsax pyxca)
JW 152 ron, (sa rpyny xH6pH):(a rugosa). BpeMeHcKH HHTepBaJIH aa rrojaay HOBilX MyTa
IJ,Hja ynyrap rajermx COpTH sax Hy rpanauaaa jenne rpyrre rajeanx COpTH cy BeOMa pas
JlH'IHTH. Kao npaBHJIO, xH6pH):(He copre na 6a3H cnOHTaHHX MyTaHaTa peKOM6HHalJ,HjaMa
06e36eljyjy seha 6poj HOBHX MyTaHaTa. He3HaTaH 6poj HOBHX MyTaHaTa y pasaaxy 0):(
npexo 100 1O):(HHa ynyrap 6eH13JlCKHX, 6yp60HCKHX H HYe3eTOBilX pyxca yxasyje na 3Ha
lIaj rronaaaor renodioana COpTH (0):( 217-503). Hasenena aHaJIH3a anycrpyje na cnoaraire
MYTaJ~Hje KO):( pyxca J1Majy saasajny ynory y nepMaHeHTHJ1M npouecnaa saure-uaa,e YC
MepeHe esonynaje 0):( crpane qOBeKa.

B) IIHD.YKoBaHe MyTallHje. Pe3YJITaTJ1 npencerneaor spa-ren-a cysor cevena 0):(a6
paanx craoana TOnOJIa 13Ma3paU:J1Ma J1 cyaor ceveaa 10 onafipannx crafiana pa3JIHqH
THX spcra mnnhapa ):(03aMa repaannnx neyrpona, ):(aTH cy na rpadiaxony 1, y Ta6JIHU:H 4
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CnOHTaHe If IfH,LlYKOBaHe MyraIIlfje Y ,LleH,Llpol}JJ10PIf Cpfizje If IhIfXOBa ynorpefina Bpe,LlHOCT

11 na CJIIIKaMa 1 II2. EepeKTI1 rperuana pa3JIIl411TI1M noaana rana-spaaea.a 11 TepMaJIHI1X
aeyrpoaa IIMajy cTIIMYJIaTI1BaH, IIHXIl611TopaH, MYTaUlloHll 11 JIeTaJIHII etpexar y 06a rpe
TMaHa. E<peKTII spaseu,a saaace Oil. 6pOjHIIX '111HllJIaua, a uajsame Oil. spcre H rycrnne
spaxen,a, IIHTeH3HTeTa spasea,a, spcre 611JhaKa-reHoTHna, oprana nonaprnyrou spaae
Ihy, craisa IIcrapocrn spaseaor TKIIBa, crannja H<pa3e pa3BIITKa, 6poja IIoc0611Ha xpo
M030Ma, <pH3110JIOlliKe aKTIfBHOCTI1 611JhaKa, 3aTIIM Oil. BJIa)KHOCTH, reueneparype, rrpn
THCKa HKOJIH'IIIHe KIIceOHIIKa, Ha411Ha '1yBafha 11 rperapan.a oprana. Ha MyTareHe erpex
're yrnvy 11 nexe cyncranue: pail.110CeH311TIIBHOCT yMalhyjy uarpnjyu xnnocympar, HaT
pajyn nnpocympar IIil.p. TI03HaBafhe <paKTopa xoja Mory na MOLlH<pllKyjy yrunaj spasea,a
aa )KIlBy hennjy 0Ll BeJIIlKOr ana-rajaje aa orrneaeisnaaa,e 611JhaKa.

CTIIMYJIaTIIBaH erpexar enanenrapaa je nnp. aa cannnuaaa TOnOJIa npa MafhllM
zrosana, IIHXll6llTopaH ca rrosehaa.eu nosa, a JIeTaJIaH npn HajBllllIIIM (rparpnxou 1). Kon
TOnOJIa yrsphea je T3B. erpexar onroheanx MyTaUHja, ycnen 113MeHe caxo jenner Oil. naa
rena, Ilojasa MyTaHaTa ocrsapyje ce TeK rryreu peKoM611HaUllje y Hapeil.HIIM renepann
java. Onrohene MyTaUllje sapaxrepacranne cy II aa xeMlljcKe MYTareHe MaTepllje, a na
P0'lIlTO sa T3B. amcannpajyba jeznnsea,a (rafinnua 4). OBa jennrsea.a HMajy BI1COKY npo
nopny cnOC06HOCT xao II raaa-spaua, nocenyjy onpehena xapaxrep nejcrsa aa renercxe
MyTaUllje, a pehe II na XpOM030MCKe aoepaunje, na no e<pIIKaCHOCTII KOHKYpllllIY raaa
3pa'lefhy(Bacq P., Aleksander Z., 1961,Dubinin P.N., 1985, Ty u o a it h A., 1990
IInp.). OllOJIOIliKO nejcrso spasea,a TeCHO je nOBe3aHO ca BeJIll'lIlHOM eaeprnje ancopoo
sane TKIIBIIMa, 360r -rera, jenannue spasea,a IIpail.llOaKTIIBHocTIIIIMajy BeJIIIKII 3Ha'laj* .

f!:aHac je OTKpllBeHO BpJIO MHoro xeMlljcKll MyTareHllX MaTepllja xoje rrocenyjy
MyTareHII erpexar na opraausae. One MaTepllje npnnanajy palHllM TllnOBIIMa neopran
CKIIX II oprancxux jemnsen,a Hocerno ce pasnnxyjy no xeuujcxoj crpyxrypu.

CTIlMYJIaTlfBaH erpexar esnnearnpaa je II npn HajcJIa611jllM nosaaa HeYTPOHa:
10 10 (6poj t- neyrpona na cm2) cauo xon )K6yHacTllx BpCTa cannnna Caragana arbores
cens IIAmorphafruticosa (Ta6JIIIua 5). I1HXIl611TOpHIlII MyTareHll e<peKTll eannenrapa
Hll cy npn nosaaa 1010, 1011, 5.1011 II 1012 (raonnua 5, CJI. 1 H2). Yil.eo MyTaHaTa ce no
aehasa y ananaanpaanu nOTOMCTBllMa ca 10% npn CJIa61lM Ll03aMa no 100% npn najae
nllM Ll03aMa.

Ha CJIHUll 1 npnxaaaae cy il.e<popMaUllje JIIlCTOBa ropcxor jasopa 113a3BaHe cna
61lM Ll03aMa, a na cnaun 2 npoaene non yrnuaje« BllllIHX nosa. 0411rJIeil.HO je na ce MY
TaUIIOHa npOMeHJhllBOCT jasrsa xao nocnezmna nopenehaja paBHOTe)Ke H3Meljy oprann
3aMa II cnorsama,e cpenane. Bpojna ncrpaxanaa,a noxasyjy na II CBaKa npyra MaTepHja
xoja 113BOil.ll opraamaxr 113 OnTllMaJIHe paBHOTe)Ke MO)Ke y 3HaTHOM creneny 611TIl MY
rarena, Pa3JI1l411Te BpCTe IIIYMCKor npseha jaxo ce pasnuxyjy no xapaxrepy unnyuapaae
npOMeHJhIlBOCTIl. BpCTe TaKCOHOMCKII cponnaje IlMajy Mafhe enure CJIll4aH IIHil.YKOBaHll
aapnjafiamrrer; IlITO norsphyje na e<peKaT MyTareHor <paKTopa aasaca Oil. cneua
<pll'lHOCTII reaoruna 'rperupane BpCTe.

• Ancoptiouana encprnja O,Ll 1000 r (peanrena) onronapa eneprajn O,Ll 9,34 greja; 1 grej onrosapa
cnepraja O,Ll 100 rada; 1 rad onronapa ancopoosaaoj earnja O,Ll 1,07 r.
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Anexcaanap TYL\OBHn, BaCHJIHje Hcajes, Mnpjana WHja'lHn-HHKOJIHn

TaMUL\a5. YTHL\aj apasea,a cevena 8 0).\ 10 TpeTHpaHHX JIHlIlnapCKHx BpCTa TepMHHaJIHHM neyr
pOHHMa na npoveae cPeHoTHrrcKHx oc06HHa Hpassoj jcnnornnmun.ax Ca,L\HHL\a (Ty
L\OBHn A., HHKOJIHn n., 1965)

Table 5. Effect of seed radiation in 8 out of 10 treated broadleaf species by terminal neutrons on
the changes of phenotype characteristics and the development of one-year old seedlings
(Tu c o v i c A., Nikolic D., 1965)

1

'1I~7e~~t;::eI iipe~:~v:~-albe 1·u;:,~.·;~.•.•.·.;.;:.·.•·.:..gH.h.Ut.a II. . 11i.: .•.:.·.;,;.·.,:~~T.a._............•.'1':1

,: .. t.neut.cm-
2 1 __ % __ cI± s, ..J .. s ±:.5's ..J._J/.. X ±§.xi§ ±Ssc i V

'I ... ... .... Acerpseudoplatanus L. - janop I

' ....••.. 1.•.~.".---. ..•.•.••.. !...... 1~~ - -1 :~:f~~:~}I: ::~:~i',~' ;; i~:~~:: :r::~:::~I' ~ ~ !'11-- 1 0 11 .i --- 98 - 42)0±1,4h3:76±1,O 3218,07±o,2, 1,SO±0,1 18 ~I'

I==-\h?~r·-L~-= -.~~-~- ~ ~{~~_~~E~ rij~~:::~g~1~:~:~~:~ l~:~~~~:~i ~~ 1

It .. :~::--t'~1L- ~7fm;~t~j~:~T~~ 'H!i:il ::~~::! ~ti
11= .5;JF;'.J _.i' -=1~J}i:~ai11{~L~:fJt~::H:~1~~:! ;~ 'I

r--i~lO .···=··f"==ce:ff:"=~L~:f!1tmlr!!~;'~~jH~~:~H;!i

1~-~~,~-=~t==]L~ifI1~}~f:i~~~~~I~liillIi- '.J<>:axi~U!v;"di·_1\1kbx. (Fraxi~uip~nn·'J'lvanicu .... lanceufatu ~.-g,L. ,II
II••..............•...•.••0.................... j 100 _I' 4S,42±1,0 1)0,19±O~7121 16,76±O,3!2,63±0,211S:i
I

I 1210 _ _ _U 4 45J9±1,7!' 11,61±O,S_1 2S 15,46±O,32,S7±0,2 lsll'1011 114 43,69±O,6 9,11±0,6 '20 lS,01±O,32,SS±1,2 17,
5.1011 - 97 - ----1-41,64±1,0 10:2S±O,7l24 16,02:t()~3 3,27±0,2, 20 I

. __ ~ 10
12

- _ .- . J7 -J 3S,§2±o,9L9,39±Q,7 12 4 11S,90±O~3l2,71±0,2i 17

1___ ··········l-ft }:gll.S 1t1..0l!Sl aC{1 {Domin. MllIJt<':::z~c:zo!t. .::6Y~Bll _ .

1
1r

3i:=-~~~i¥-~jti~~~~~~=j~I~~ll~~~itl
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CrrOHTaHe II IIHJ\YKOBaHe MyTaQlIje y J\eHJ\pO<!lJIOPII Cp6IIje II fhlIXOBa ynorpeona BpeJ\HOCT

Tafiena 5. YTIIUaj spaseu.a ccxiena 8 OJ\ 10 TpeTlIpaHIIX JIlIlIInapCKlIx BpCTa TepMIIHaJIHIIM neyr
pOHIIMa aa rrpouene !jJeHOTlIrrCKIIX OC06IIHa II Pa3BOj jenaoronaunsnx cananua (Ty
UOBlIn A., HHKOJ[lIn 'h., 1965) - HaCTaBaK

Table 5. Effect of seed radiation in 8 out of 10 treated broadleaf species by terminal neutrons on
the changes of phenotype characteristics and the development of one-year old seedlings

co v i 6 A., N i k 0 I i 6 D., 1965) - continue

Bncnna MJla)l,UlI,a
Seedling

X± s± V

Caragana arborescens Lam. - KaparaHa

~ ~~ .•..• ··~1~1:~i~i~{rll~~:1~~LiJ.~YJ~~~~~:i· .1~:~.i~6:~ ••II!~~
123_1?9,??-::i:2,9.

j
19,80±1,4_!3?7,8(j±Q,? 1,20:i:O,1 24

90 i53,53±1,5 J15,05±1,1 .28],81±0,1 1,42±0,ljI8
... L. ... ... _65 J5Q:73±1 ,5 [14,65±!,() l-28 17 ,(j5:t9,L 1,30:t(),1 16

Ailanthus g[andu[osaDesf.-KUCeJIO)l,)lBO, naja(:eH° I 100" 9?,38~,6 [18,28-:i:1,8 ·1~~~5.'~_0:tQ:8 5~22±015 15
1010 I 107 94,54±2,8119,57±2,0 20 34,98±O,75,09±0,5 14
foil' "1 109 -"--10«)2±2':7Ii9,lti±I:9 18 38,48±O,96,78±O,7Ti

..... '5 0IoTI'" '1 9f •...·..·.• ?O,i§~§tD~15~T,4·153j~j8:t()j4,52:i:03.·.!~_
10

12
i 84 92,~_2.:!:3,LlJ~3,90±2,4~5 }y,?4:t1,O 6,78:i:9JLI7

Amorpha fruticosa L. - 6arpeMall.• .1UBUTlLa.la

._2[(l'-_- .. 1..... 100 -~ 173,24±2,lj2Q,,74±1,7 28 L?,15±O,33,09±0,2 17
10 ; 84 _ __ 8~~43_±1,6 P\78±I,1 18 20,12±O,32,87±0,2 14
1 I 98 76,09±1,9 I 18,73±1,2 24 18,16±O,33,43±0,2 18

. 5f~~;' I __ l~; J~~i~~§jJj:~j£BEtH~~:~Hiit:~
O.1lCyCTBO seher 6poja MyTaHa y nOTOMCTBHMa spcra HaKOH npencerseaor rper

MaHa cysor ceuena raxra apaumra (Ho) H nojaaa 6pOjHHX MyTaHaTa y onrajeanv Ca.1lHH

L1,aMa no rperapan.y neyrponaua (toho)' .1l0BO.1lH ce y Be3Y: a) ca e<peKTOM T3B. "O.1lrol)eHHX

reHCKHX MyTaLl,Hja" H 6) ca eBH.1leHTHI1M CTpyKTYpHHM npovenaaa XpOM030Ma y hennja
Ma Ca.1lHHLI,a (nenennja, HHBep3Hja, nyrnraxannja, rpancnoxauaja H crr.), rrpeTXO.1lHO rpe

THpaHHM ueyrpoanaa (B acq Po, Aleksander Z: 1961,Dubinin P'N; 1985 H np.),

EBH.1leHTHpaHe rrpuxrapae osnene rena H XpoMo30Ma 113a3BaHe panajaunjo« ripen

crasrsajy caao noremuijamre nposteae. Tpancrpopuauaja rrpHMapHI1X oanena y MyTa

L1,Hje Hl1je TpeHYTHH norahaj, Ben MHoroeTarrHH (Ta6rrHLI,a 6)0 Y naroj Ta6rrHLI,H npaxaaaa

je BI1WeeTarrHI1 pa3Bl1TaK oanene O.1l ancopfioaaae eaeprnje .1l0 nojase MyTaLl,l1je ana yrn

nyha TpeTHpaHI1X opramnaaa y O.1lHOCY na spexre, opranasaa HcrrOJUWIf>y cpenjtny. Ha
crane oanene nporraseKp03MHoroeTarrHH npouec <pI1KCaLl,l1je, KOjl1 ce OKOH'IaBa nojasoa

npasnx MyTaLl,l1jao CywTI1Haosor nponeca nocraje nosnara TeK .1leTaJbHHM H3Y'IaBalf>eM
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AJIeKCaHJlap TYI.\OBWh, Bacanaje Hcajen, Mnpjaaa Illaja-mh-Haxonah

MHTepaKIJ,uja
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XeMHjcKH 3aWTlol.THH

areHCH
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i

Ta6JIHua 6. Ilocrerrea pa3BWTaK pa,IlwjaI.\WOHWX osnezta on ancopfiuaje eneprnje no KOHaqHOr e<jJe
KTa HJUI yrnnyha opraansaaa (B ac q Z., A Iek san d e r P, 1961)

Table 6. Gradual development of radiation injuries from energy absorption to the final effect or
death of the organism (Bacq Z., Aleksander P, 1961)

~ ~~;:~____ 3pa

1
qelbe

-II ancopfosaae

_
- 1_,_°_-_1_

6

c__e_K____ enepraje ' ,
_.. JOHH3Hpajylie H e.JIeKTpOHC~O

7a~M~a
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CrrOHTaHe HHH)(yKoBaHe MyTal\Hje y neazipoqinopaCp6Hje HIhHXOBa ynorpefina Bpe)(HOCT

MorreKyrra ,l];HK. Kao H pannjanaja, sehaaa xeMHjcKHX MYTareHa nocenyje ynasepaanao
nenoaarse rj. H3a3HBalha MyTal\Hja.

OCHOBHH pe3yJITaT nejcrsa MyTareHa aa aTOMe spa-renor MaTepHjarra je jOHH3a
uaja (ofipasoaan,e jona H ocnofiaharse enexrpona H3 aTOMa H MorreKyrra). Ocnofiohemr
enexrponn nocenyjy KHHeTHqKY eaeprnjy xoja YTHqe aa spaseay MaTepHjy. Kapaxrep
npoveaa, xoje ce onnrpasajy y ospaseaoj MaTepHjH, MO)J(e ce carnenaru H3npnxasa npo
ueca y Ta6rrHl\H 6. Ofipaaosaa,e jona H H ocnooahan,e errexrpoaa oaaasasa rronerax crro

)J(eHor nanua cPH3H'lKO-xeMHjcKHx nponeca, KOjH ,Il,OBO,Il,e ,Il,0 npoueaa MorreKyrra, a 3aTHM
,Il,0 H3MeHa y 6HoxeMHjcKHM npouecroaa, ycnen qera norrasa ,Il,0 MyTau,Hje rena H KH,II,alha
XpoM030Ma. Ba)J(HoM KapHKoM osor npoueca jasrsa ce panajannoao pacnanan.e BO,Il,e,
OCHOBHor cacraanor nena csaxor opranasaa. Jonasyjyha apasea,a H3aJHBajy y BO,Il,H 06
pasosaa,e BO)(OHHK cyneposcana y MepJbHBHM KOrrl1qHHaMa. Bprro sennxy yrrory y I1H,II,H
peKTHOM aejcrsy spaaeu,a HMajy BO,Il,OHHK-nepOKCH,II, H Crr060,Il,HH panaxana. BO,Il,a MO)J(e
06paJoBaTH panaxane OH una H02,KOjH rrocenyjy BHCOKOpeaKu,HOHY cnocofinocr H360r
'rora MOry KH,II,aTH HYKrreHHCKe xncenane y rrpacycrsy KHceOHHKa HrrH 6e3 n.era, na pa
-ryn noxperarsa MorreKyrra BO,Il,e 11 Crr060,Il,HHX panaxana.

Ilpncycrao ana O,Il,CyCTBO KHceOHHKa y MOMeHTY apaaeisa, I1Ma ycnen 'rora, aenax
yruuaj na 'leCTIlHY MyTau,Hja (KHceOHHqKH erpexar). YCTaHOBJbeHO je na na qeCTHHy
XpOM030MCKHX aoepaunja jaxo yruxe canpscaj KHCeOHIlKa y 03paqeHOM MaTepHjarry y
speue rpernpaa.a. Ilpir 3aMeHH KHceOHIfKa nnp, aJOTOM, qeCTIlHa aoepanaja ce jaxo CHH
)J(aBa, rtpexra TOMe aaoxcaja MO)J(e 6HTH ecPHKaCHO 3alllTIfTHO Cpe,Il,CTBO O,Il, pa,Il,Hjau,HOHHX
nposrena (Bacq P., Aleksander Z., 1961). 3a oejaunses,e cPaKTa anoxcnje npeano
zcene cy nne xanorese: a) na npn O,Il,yCTBy 02 nacraje Malhe aoeparmja, Hero npa n.ero
BOM npncycrsy If 6) Y O,Il,CyCTBy 02 oanene ce ofiaasrsajy 6p)J(e Hero rrpn iseroaoa npa
CyCTBy. Behnna HCTpa)J(HBa'la cstarpa na je npyra xarroresa aeposaranja.

Kopmnhenn MeTO,Il,H I1H,II,YKOBalha MyTau,Hja HarJIO ysehasajy 6poj HaCTarrHX My
raunja, lllTO ocerao ofiorahyje nonasna MaTepHjarr aa rserono narse onneaen.aaaa,e.

Tafiena 7. OCHOBHH THrrOBH MyTaWlja zrpaeha, lK6Ylha Hnonjyiua npeua "yCJJOBHMa" HaCTaHKa
Table 7. The basic mutation types of trees, shrubs and climbers, according to the "conditions" of

origin

TUDOBU MyTauuja

Mutation types
YCJlOBU cpennae

Environment conditions
CrrOHTaHe

~P<:>I1t.'l~~()us _
I1H,II,yKoBaHe
Induced

IIpHpO,Il,HI1 ycnosa cnorsannse cpenane
Natural conditions ofenvironment

--- f-- --.-.-----~-----~--.---- -.. --

EKcrrepHMeHTarrHI1(KOHTpOrrHcaHH)ycrroBH

.. ---+-"~e~rn..ent~I(<:o_I1!!()II~~l<:()I1<ii!i()!1~____
Ilpacycrso MYTareHHX MaTepHja y saanyxy, BO,ll,H

Y crrOBHO cnonrane H amocdiepa 113Ha,Il, ,ll,03BOJbeHHX rpanaua
Conditionally spontaneous Presence ofmutagen ic substances in the air,

__===c~~c====~=cc_c_=_-_c~._c_c .•'Y~~r....and=.~~mosp~~r~c~~lJ~~7,;,~=<:~it~~~~els _~=,
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Anexcannap Tyuoaah, Bacnnnje Hcajcn, Mnpjana WHja1.JHll-HHKoJlHll

----------------------------
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rpa!J>HKOH 1. Yrnua] npenceraeaor spasersa cesrena aa BHCHHCKH rrpapacr XH6pHJ\HHX TOnOJIa
(Populus x marilandica cv. regenerata x P. euramericana CY. serotina) HaKOH 39,
OJ\HOCHO 63, ztaaa OJ\ CeTBe H aa xpajy aererauaonor nepnona (J 0 BaH0 BHII E.,
TYllOBHll A., 1960)

Diagram 1. Effect of pre-sowing radiation on hybrid poplar (Populus x marilandica cv. regenera
ta x P. euramericana cv. serafina) height increment, 39 i.e. 63 days after sowing and
at the endof the vegetationperiod (J 0van 0vic B., T u COyi c A_, 1960)

,l],OK ce y rrpnponn CnOHTaHO passaje jenaa yo-rrsnna MynUlija na 10000 no MliJIliOH 6H

rsaxa, 3pallelbeM una ilPYflIM MynreHHMa ce 1.JeCHma MyTaUl1ja ysehaaa Oil 10-100%,
nperxomro rperapaanx nOTOMaKa. KOM6llHoBalbeM cerrexunje MyTaHan ca xaopannaa

UlIjOM 11 CeJIeKUl1joM o6e36el)yje ce cnaresa MHOrl1X yxpacanx 11 ananrunaax, BI1COKOpe

npoilYKTI1BHlIX KYJITI1Bapa. Ha OCHOBy nanpen nsaere aaannse 1I CBe seher aaroaanasa
lba MyTaHTHlix MaTepl1ja y sasnyxy, BOill1 11 3eMJbl1lIIry, cMaTpaMo na nopen cnOHTaHHX,

I1HilYKoBaHJoIX MyTaUl1ja nanac rpeoa Y01.JaBaTll 11 ll3ilBajaTli 11 rpehy xareropajy MyTa

Han, T3B. "yCJIOBHO cnoarane MyTaUllje" (Ta6JIl1ua 7). 3aral)I1Balbe }/{I1BOTHe cpenjrue
OpraHI13aMa I1Ma Ben rJI06anaH, nnanerapaa xapaxrep. ,l],a 611 ce o-rysana 11 ynanpennna
}/{I1BOTHa cpennaa OYH ce sanaxe na ce napaverpa }/{I1BOTHe cpennue onpzce na HajBI1

lIIeM HI1BOY. Ilpenopyxyjy ce rpaaa-nre BpeilHOCTI1 sa BeJII1KI1 6poj pannjanaonax II sara

l)yjynlIx xevujcrorx 1I np, MaTepl1ja, xao OCHOBa aa nonotuetse crannapna sa 01.JYBalbe
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)l(lIBOTHe cpeznme y rroje)),llHllM 3eMJbaMa, npanarohenax lhHXOBllM CrreIJ,lll!m4HHM eKO

HOMCKllM H KyJITypHIfM yCJIOBHMa.

4. 3AKJI>YqnH

Has Ben 06jaBJbeHlIX panosa yxasyje, na oopasoaaa,e MyTaIJ,Hja epaHTaCTlIqHO

yaehasa rrpOMeHJbHBOCT. Hexe MyTaIJ,lIje uenocpenno ynehasajy exonoacxy Bpe)),HOCT

npseha, )l(6ylha H nosnjyura. )J,pyre nocrajy KopHCHe TeK Kp03 erpexre ocrsaprsaae pe

KOM6llHaIJ,lljaMa. Ca ll3)),BajalheM xareropnje yCJIOBHO CrrOHTaHllX MyTaIJ,llja )),pYlI1TBeHll

nnrepec xa ll3Y4aBalhY MyTaIJ,llja pacre. )J,aHac MO)l(eMO caxro )),eJIllMll4HO yrnnarn na

cysrapau MyTaIJ,llOHll nponec (cnOHTaHe+yCJIOBHO-CnOHTaHe) u u.erosy KOHTpOJIy na Hll

BOY reucxnx II XpOM030MCKHX sryrannja. Haua TeK npencrojn, Y3 novoh nerarsnnx eKC

IIepllMeHTaJIHllX aay-raeaa,a cyvapcaax MyTaIJ,llja, nepnon MHOro )),y6JbllX ncrpazcnaa

a.a, Hero lI1TO je Y411lheHO y Hac )),0 nanaunser apesreaa.

Kopnurhea,e eaanearapaanx MyTaIJ,llja rtpyxca OIIJIeMelhllBa4llMa MorynHocT na

ycvepaaajy cneunjaunjy npsenacrax BpCTaO)),HOCHO 3HaTHO rrooorsman,e 6llJbHe npom
sonn,e, rrpBeHCTBeHO yxpacanx KYJITlIBapa. Ilpaxrn-ma Bpe)),HOCT MyTaHaTa KO)), uryxrc

xor npseha aapo-nrro ce llCIIOJbaBay nojaan II xopaurhersy CBojCTaBa rnrarrrnaraa.
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SPONTANEOUS AND INDUCED MUTATIONS IN THE TREES AND SHRUBS
OF SERBIA AND THEIR USABILITY VALUE

Summary
Mutations include the changes of the inherited material and they occur naturally, but very

rarely. This paper presents the spontaneous and induced mutations, their frequency of occurrence
and applicability for the needs of plant production in forestry. The initial material includes the trees
and shrubs of Serbia, and the methods are the comparative morpho-physiological analysis, ionising
radiation and chemical mutagenic half-sib tests.

Spontaneous mutations in our country have been recorded more frequently since the sixties
and the study of intra-specific variability of trees and shrubs in Serbia has been intensified. They
include the changes of growth habit, character of increment, abnormalities in the structure of veg
etative and generative organs. By selection and vegetative propagation, numerous ornamental tree
and shrub varieties have been synthesised over a more or less long period. After the discovery of
the vigour of triploid mutants trees, their mass production has been elaborated: by crossing triploid
and diploid trees.

By the treatment of the reproductive material by ionising radiation (UY, gamma rays, ter
minal neutrons), and chemical mutagenic materials, the frequency of mutations increased drasti
cally, especially with higher doses up to 100% in the treated organisms. The mutants have, as a rule,
reduced growth elements, reduced adaptation, and when selected and propagated vegetatively, they
ensure a rich initial material for the synthesis of numerous ornamental cultivars of trees and shrubs.
The method of radiation breeding is the most promising for the improvement of ornamental plants,
while mass production of triploid mutants is the only method used in the improvement of forest
trees.
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