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Opnrnnanan H.ay~l.H1:f pan

MOPcIlOJI0 UIKo-<IlIl:3HO.JI0 llII(II: IIAPAM:ETPU: IIOJIE:HA
O:M:OP:U:KE (Picea ()nUJri!w/PannJPur)<yne) :UIAlJAJH::U: 3A

JillMCKY XUli:PM));:n3Al(MJ'Y

:H:mOi.~; Ilonaaeha O/.( :ma'llljn KmLTIHI'CU:I HOIICEIlI IIpU somponacanoj xHGpuiuna
1~loIjU, O(~\l3JhI:.IW cy HI:.1ll1HlBaiMI. Mopqx,-qm:lHo.TIOI.IIKIoIX napasrcrapa noneua recr
ctafiana OMOIJlmc, W$llHl.IIC XllJl(II-CIlU naaaja yrpaheuux y ::W. ronannsy Ce!rtt"HCh."y

nnarrraxy. Ccncxnnja .TIHllHja UOJIYCPOiUIHl{,1 H rCHOHIIlOI33 y IhUMll o(~mjhI:.IW jl:.
na OCIlOUY UHIIICmilHl.IIEl,HX amLTIH:,a KOjt" cv norapnane yrxaeaou nponyxnejyMH

I\pocrp06mm, 1:J. IhHXOflY npctexuo "MyllJl<y" <flYlml~HOnaJlH(Hn.

KJI.)"-me penn: Mop~-lj)wmOJIOlIllUInapaverpn noneua, osropnxa, uonrpomrcaua
XHOplliV13m.(Hja

IMPORTANCE OF MORPHO-PHYSIOLOGICAL PROPERTIES OF SER
UlAN SPRUCE (Pi('ea <mUJrikaIPtHlnJPurk~:I1ti) :POLLEN FOR INTER-

SPECIES HYBRIDlSATION
Abstract: Starting from the significance of' pollen in the control of' hybridisation,
we studied pollen germinntion of Serbian spruce test-trees in several half-sib lines
incorporated in a 20·ycar seed orchard. The selection of half-sib lines and geno
types in them was based on long-term analysis, which confirmed the production
mainly ofmicrostrobiles.. i.e. their predominantly "male" function.
Key words: morpho-physiological properties of pollen. Serbian spruce, controlled

hybridisation .

.1. Y.BOJ],

Ycnex KORTpoJIHCaHC xn6pu.nn·wnge .JHaTRO :·m.BHCH 0.11 CTCneR:I nosnasaaa KB£DlliTCTtl

nOJICH3.BpCTC Kojn ce KOpl:fCTII rrpuBCllITa':U':Oj nO.1I:fHaUI~I:f. Ilpu paay HH xli6pn.ali~mulijl:f.

y BpeMC nonaaaunje Jl..fOpa ee pacrronararn ca AOBOJbUOMl\OmtlTUHOM' nO.1·CRa .n;o6por

op Mupjana lfl~iatmh.HI/1(:fI..'1!IIl, acucmeum, IUV,M{lPC/;f( cj>aJ.ymntlln YIl!18t1p.'Jumema y Beoepaoy
dp Bacunuje 1Icajeo, peooouu npodiecop, Illyuapcta: tIJaKy:ln1em '1'mwermmem.a y Beozp(l(~V

85



Kna~1HTCT"1. mTO 3,,1 C060M nosna-m mITaIbC xaaa CUh.J'nnTH nO~lCH. 1\(loo ra ca~IYB<ITH Jl.0
M.QMCJITa ynorpeoe n KaT<O npOBCpJITUlhCroB.Y <pwmo.l0llihY' aKfUBHOCT.

Tlonaaehn O,J. Jna4.(lja KB<UIHTCT"l nO~1CHa npn KOHipOJUlcanoj XH6pH)1.H'mll.nju, 06a
BJbCHil cy ucmrraean,a MOP<tlo-<I)lf:~no~1.0mKHXnapasierapa noneua recr-cradana OMOpU
KC,lU annre xam~-cu6 Jumnja yrpahcmrx y 20-oro)1.nmlbY rCHCp"lTUBHy CCMCHCIi'y nnan
Ta~ OMopnKC (11 c a] CB B., 1987) Cenexunja mumja nonycponxnxa U .reU01'UnOBa y
ThUMa, oOaB.:rbClla je na OCHOBy amneronmnanx anamua KOJC cy rrorsprmrre Jl.a ce OHU
onnnsyjy npcTC)f(HOM. rrPQ,J.YKUl~iO.M.MHJcpoC1'p06una, Tj . na acnon.aeaiy .,.MYlliKy'· IPYUJc
lI.HOHa,'IJ:{OCT (1lInj a':lH Il-HUKOJIU n M.• 2()()1).

2. MATEPUJAJI H l\fETO~PA)l,A

Y UB.ThY yTBpl)fl&1H>a K&1r.tlITC1'a noneaa 8 UH.J.lfBU.J;ya: 1<D II I, 1<:D1/2, hD1/3,
1<D114. 1$7/1, 1$7/2, 1<D7/3 H lAl, soje ey 0)1.a6paHC :~l nonmrarope npUJlHKOM cnpo
BO~C~1 lu.HITpOmfcaHc."\u6p.l:UU3aUHjc, Y~I~CH:1 je ananasa nOJICHa «oja jc O~;XB3TliJ1'lt

~TBP~HBa.l:hC icmjaeocru CBClKcr nOJICmt eucprnje Ko'luja.lMl H CBH,.J.cHTUpal:bC ~LICLUha

a6Hop~:wJlnn."\ 'JPJilI.

3a yTBp1)HB:llbC IClujaBOcTH noneua H AYIKHHe nOJlCHOBUX .U,CBH «oparuheaaje Ko
OeJIOBa McroM. Ilonen jc sacejaeau Htl xan • nrecrpa-:mu'I.I:ITUX soaneurpaunia caxapose
Y.a:CCTH.10.B3H~jBO.a:Ii: O. 5. 10, 15, 20 U 25%;. Knajasocr noneua O.J:PC1)UBaHl~ je 24 cara
HaKOH sacejasnaa, Jill Blf,;lHOl\1 nO;1>Y MHJ(poCKona KOjCjC o6yxmrraJlO OKO100nOHCHO'aHX

spua,BO,.J.cliH rrpu TOMe P~~'Ha .illl,.J.Y.lKUHa nOJICHO.BC lI.CBU 6YllC seha on jmapune none
HOBOr'TCjla. Knujasocr nonenaje mpasynara 1~10 onnoc KmgaBux .1pHa Yozmocy na IbU

XOB YI'j'mlH 6poj Y .BIUliOM norsy M.I·mpocmna. ,.J.OK cpemea BpC,;lHOCT npoueara «nnja

BOCTlf nOHCJilI npencranrsa npOCCK npoueara 1U1umba nOJICJilI Y TPH xamr WI csasoj on

l\OHUCmpauuja.

)Iy.>KUHa nOHCHOaJfX lI.cBu,~ia npencraarsa eueprajy ·Kil.l:ljaH>anOJlCH~I, McpeHajc

48 cant .IDU<OH aacejaaaaa. Utiy~rop]<y O,J. 15 nO~lCHODlfX J{Jua, npn ~rcM'Y je CB1UC.l:ITltpaHo
n yueurhe ,,16nopMlL1HHX - JlOOCTpyKO HCKJ~Hjamlx :JpIDl. ,uo6njcnH nQlJ;all.n 'm xnnjaeocr
nonena 1I.J)'JfGlHC nonCHOBUX UCBU o6pafJcHu cy K~laCfNH.uM CH\1'ucrlflJ.KlfM MCTO;:w\ta.

3. BAPHJAIiIfJIHOCT KJIIlJABOCTI1 CUE)KEr nOJIEHA

Cpcmsaspeaaocr npoUCHT~1 lClHj~IBOCTlf nonena. 8 IfH)]}laJf.rr.ya oJl1l6pmm.x .'3t1

o~rCBC. npaxasauaje y 1'UOmiUn 1.Ha OCHOBy .rr.06UjCHlfX PC~~YJlTa1'a .MO*C ce T<OHcr~rroDa

TU )1.a je rrpoueuar K~1nj(}BOCTH CBCif\Cf uoncna uajaetm HaKOHucHTJX1wfjH caxapose O,J. 5
U 10% , Cl,C npoce-raa EpC.!I.UOCT 3a aaamrurpane lIU,J.HBlI;IYC u:mocu 72.97 %, OAHOCHO
82,60%, M-UbY KJ1UjUOOCT nO~1CH lIMa na KOHUCIITpall.~iaMa caxapoee 0)1. 15. 20 If 25%,.
Cl,C npoce-ma BpC.!I.UOCT 3U 8 ananuanpanax lflUuBHA,Va nsuocn 67;75'YrJ, 65,22%, OA
nOCHO 62,04%. HajMaIhY K,i1njanoCT nO~1CU nM(lna h1JHUCHTpau;ujn caxapoaeon 0% H 014'1
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Tlloema 1, Bapnjafiamtocr I~Jmjalha nonenn ira pn:mll'!fllIlM xounempaunjaaa caxapose KO;18 an
J\HBH,W:I nonunaropa

Table 1. Variabiliry of pollen germination at different saccharose concentrations, in 8 pollinator
trees
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H:.mOCJI y npocexy 22~30%. npe],.~IBpeAHOCTHMi:1nponeura KmU~IBOCTlIrronena, nuanau
AY~1 OM6~lHlIX~1 nonuaarope, .MOiKC CC ]<OHCTaromlTlI npncycrao uncomr npouerrra
Km~iaBOCTn Iron:CBlIX auanmapamrx UlUJIBIuya, urro je Ao6ap OCHOB~1ycrreunro onpa

LUH.~lfhC. HaOCHOBy npouenra 'KilHjaliXl nOJ1CFtl sa ~n;Ui~mTHMIroHUCJmlplUUaMi:1 B021C

aor pacrsopa Ca.Xf:lP03C MO)l\C CC :m.I~·1>Y~lHTn Xl uajsetm npoueuar Kmualba n.Majy JIlDlH.

snnye KOjC rrpnnanaiy HCTOj .i111Hl~ju nonycpozmara - 1(J)1 U TO Ifl:eUlBn.rr..vc 1(J)l!3 (na
f.:(mu.cHTpall,Hja~m 5%.• 15% U 25%). ](1'>112 (aa JroHu.cHTpaUHja~m 15%~ 20% .Ii 25%).
1(J)l!1 (na Jronu.CHTpaUHja~m 5% n 10%) U 1<1>1f.1. (na xouuearpanajn O,J, 10%). H.H,J,H
BH.rr..VC 1<D7/l n 1<1>7/2 I{OjC rrpnnaaajy J1HHl~jU nonvcponaaxa 1<1>7, n~mjy neurro Maf.LC
Bpc,.:J.UOcrU npouesra KJ1ItjaI-ha fI031cHa, nocxratpaao oneojeao sa CBtlA} I\OHUClITpau.njy,
!tOK muuBH.rr..va I(J)713 H3 HCTC nunHjc. uMajy H;YMaIbC npC.:lHOCTU npouerrra ~J1ltituna.

aa I\OHu.cuTau.njaMa 0%, 5%, 1O%~ 20% H 25%~ on canx 8 auanmnpannx UlUuBH.rr..va.
Knajasocr nOJICHa UH.rr.UBlU)'C lAI jc BnCOK(l (penanrauonncose apenaocru nponeura
~nHjau,a).

Tlonaua Ao61~jCHH y O.sUM lICnHnIBaIbHMa nOj\v,J,apajy ce ca PC3YJ1T~rruM~~ pauu
jnx H.CTpail\HB(1H>H xnujasocra CBCil\Cf nonena OMOpU.KC, na nonynaunonosr UUH,J,UB.lUj'
aJ1HO.M HHBOy, rne je xoacraroaauo .aa je iomjasocr ITOJICHa HHjaeha aa KOHUCHTpau.Hja~ta

caxapose y BoaCHOM pacrsopy ca 5. 10,15 H 20%). (rp60BHh IL Hc aj ee B., 1997,
I'p 60BHn Ii., 1998). Y nopehersy ca PC:~J1TaTH.Ma HaBCllCHHX ncrpasorsan.a, rae CC
HaOO.Jll. na jc "CPClllh:l'" I011~iaBOCT. na nouynanaouosr HHOOy. y ,.lBC fO,.lUHC ucrpanoraaa,a
lI:mocuml 4-7,3%. a 3a Haj60~'hY uonnorv (lOfYo-HH pacrsop caxapose)60.93%, OllHOCHO
na ce K1Uj8BOCT nO~lCH8 WI HH,J;1fBn;lIY8}lHOM mrsoyxperana 0;:1; 24,69-72.28%,. MOJKC ce
KOHCTaTOmlTH na cc nonen IfH,a,HBH,J,yaKOjc cy o.n;a6paHc '18 ncrnmarope QlI:.m:myje BP~lO

BHCOKHM crerrenou KlujaBOCTIJ. mTO norsphyje npasanaa w160p HfQUSH,lly<l no.rnma
.ropa H.n;ajc noopy ocnosy aaycneumo crrposohersc KOHTpo.,ilUCaHC xH6pIun:~m;ujc.
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Cyvnpajyhu pesynrare KJlHjaBocTH nonena 8 HHAHBHAya nOJlHHaTOpa, MO)l{e ce
KOHCTaTOBam na na KOHueHTpaUHjaMa caxapose OA 5,10,15,20 H 25% CBe recrnpane HH
AHBHAye noxasyjy xnujasocr sehy OA 40%, WTO ce, npewa nOAaUHMa Cellahman-a, Duf
field-a (1961) H Kirby-a, Stenley-a (1976) (Tp 6 0 BHn E., 1988), cuarpa HeonXOAHHM
MHHHMyMOM KJlHjaBocTH noneua in vitro TeCTOBHMa sa nopaano 3aMeTalhe cevena.

4. BAPllJAEllJIHOCT ,LlyJKHHA nOJIEHOBllX IJ.EBII - EHEPrllJE
KJI:HJAlbA

BapHja6HJlHOCT AY)l{HHe nOJleHOBHX uean, WTO ce CMaTpa napaverpov eueprnje
xnnjan.a, HHAyKoBaH pa3JlI1'-IHTHM KOHueHTpaUHjaMa caxapose, npnxaaaa je y Ta6eJlH 2.
Hajsehe cpemse BpeAHocTH AY)l{HHe nOJleHOBHX uean KOHCTaTOBaHe cy na KOHueHTpa
UHjH caxapose OA 5 H 10%, rne lhHXOBa npocesua BpeAHOCT aa 8 aHaJIH3HpaHHx HHAHBH
nya H3HOCH 141,94, OAHOCHO 138,35 ~m, AOK je HajMaI-ba spennocr osor napaxerpa sa
6eJle)l{eHa na KOHueHTpaUHjH OA 20%, rne je cpcnn.a spczutocr 57,99 ~m.

Ilocuarpajyha BapHja6HJlHOCT AY)l{HHe nOJleHOBHX uea-iaua na HHAHBHAyaJIHOM
HHBOY, MO)l{e ce KOHCTaTOBaTH na uajsehe BpeAHocTH oeor napauerpa HMa nonen HHAH
BHAye 1<1>7/3 (na KOHueHTpaUHjaMa OA 0,5, 10, 15 H 25%), lAl (ua KOHueHTpaUHjaMa
OA 0, 10,20 H25%) H 1<1> 1/1 (na KOHueHTpaUHjaMa OA 5, 10 H 20%). Hajuaa,e BpeAHocTH
osor csojcraa satieneaceae cy KOA noneaa HHAHBHAye 1<1>7/1 (ua KOHueHTpaUHjaMa OA
10,20 H 25%).

,ZJ:06HjeHe BpeAHocTH AY)l{HHe nOJleHOBHX uean 8 HHAHBHAya nOJlHHaTOpa, aa naj
60Jby nozinory, xpehy ce y nnjanaaony OA 114,53-201,89 ~m (na KOHueHTpaUHjH OA 5%),
OAHOCHO OA 70,44-298,68 ~m (na KOHueHTpaUHjH 0)1, 10%).

Ha OCHOBy nareparypanx nonaraxa CBa crafina ca AY)l{HHOM noneHOBHX uean Be
nOM OA 100 ~m MOry ce CMaTpaTH nponyucaruua nonena ca A06pOM eneprnjov xnnjaa,a,

Tafiena 2. Bapl1ja611J1HocT .ll.Y)l(I1HC IlOJlCHOBI1X UCBI1, HH.ll.HBl1jlya nOJlI1IlaTOpa
Table 2. Variability of pollen tube lenghts in pollinartors

ill; 03HaKa ' ,lI,yiKHHa nOJleHOBHX uean (~m)

11~:~~~:~i:i X O~o V X SOt V p:~e~o:'u:. r:~5~: "x2°iovi/51" V .

,. 1<61h' 154,08125,51159,18[15,841132,84118,54189,57 iI2,64173,77/44,47, 54,08
119,50

1<D1/2 )74,88117,311114,53117, 13 170,44 ) 6 ,0 1) 2 1,74 :2 3 ,22 ,64 ,06 3 1,3 1 74,60 '26,61,
',',I I<DI/3 i ° ! ° l121,19 20,00,99,84121,36174,32117,68158,24136,52, 62,95 :25,0811

l<Dl/4 68,22122,32 123,14[45,39}103,4424,17 , 57,96 i 19,27146,59,34,111105,9420,7111
II 1<D7/1 I 62,95:26,53j16J,28119,22j28,50 )33,33: 65,72 1 22,09i36,61,eO,73 ',41,04 ! 26,221

[
I 1<D7/2 .... i' 86,80124,491138,39'23,261105,38116,38185,69 j12,81 159,34 32, 92 1 57,13 130,4511

1 1<D'7/.3....•..:-.f5.4..-.,4711..I....2,.8.22.01,891,.20,80 I., 2.2..7..,69[32,94. 9.0,96. f'26,14...'156,85j22,58i 75,4.3 ,36...,.39.:
[I 1~1=127,37, 33dJ.:115A~150,1O 1298,68195,6715~&~J23,5~1.68,50 ,2?,25 1 148,lOj 29,391,
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Cnmea 1. Yxeurhe afinopvannax spna - JJ.BOCTpyKO I1CKJIl1jaJla I10neHOBa spna
Figure 1. Percentage of abnormal - double germinated pollen grains

jep WTO je Anu. aeha MO)Ke ce OyeKHBaTH neha erpaxacuocr y npouecy onnonjen,a. ,n.nu.
HH)],HBH)],ya nonunaropa najseha je aa KOHUHTpaUHjaMa 0)], 5 H 10%, rne je y 80% cnysa
jeaa Anu. seha 0)], 100 /lm, na OCHOBy yera ce MO)KeMO OyeKHBaTH nofipa erpnxacaocr y
npouecy onnohea.a noneuov OBHX HH)],HBH)],ya.

5. yqEIIIliE AEHOPMAJIHIIX 3PHA

npHnHKOM Mepelha)],y)KHHe noneHOBHX uesn, eBH)],eHTHpaHO je H y-reurhe afinop
MMHHX - )],BOCTpyKO HCKnHjMHx spua (crnrxa I), xoja cy HeTHnHYHa H, npexa JOB a H
YeBHh Y M. (1962), crepnnaa. I1CTH ayrop je KOHCTaTOBao lhHXOBO yxeurhe KO)], HeKHX
WyMCKHX spcra: ouopnxe 5,2%, npfie 4,0%, KHTlhaKa 5,0%, nyxosaxa 20%.

Hsaxosa(jJyHKUHOHMHOCT HHjenocefino ncrnrraua, MH ce 3Ha na lhHXOBO npncy
CTBO cvan.yje yxynuy xnajanocr, a caMHM THM H Melba KOnHYHHY KBMHTeTHor noneua.

Y noneny 8 aHMH3HpaHHx HH)],HBH)],ya, )],BOCTpyKO HCKnHjMa noneuosa spna
KOHCTaTOBaHa cy KO)], HH)],HBH)],ya: I<I> 1/1, I<I> 1/2 H I<I> 1/3, ca npouenryanana yueurhev
He BehHM 0)], 5%, WTO unje HMMO 6HTHoryrnuaja ua cvan.ea,e u.erose KnHjaBOCTH. Ha
npOTHB, KO)], OBHX HH)],HBH)],ya 3a6ene)KeHe cy uajsehe Bpe)],HOCTH npoueirra KnHjaBoCTH.
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6.3AKJb~K

06aBJbeHa MOP<P0-<pH3HOJIOWKa aHaJIH3a nOJIeHa 8 cratiana nOJIHHaTOpa noxasa
JIaje na CBHX 8 ysopaxa HMa: (1) KJIHjaBocT cseacer nOJIeHa sehy 0)]. 40%, WTO ce npeva
JIHTeparypHHM nonauava cvarpa HeonXO)].HHM MHHHMyMOM KJIHjaBocTH nOJIeHa sa HOP
MaJIHO saxerau.e ceueua, (2) )].y)l{HHy nOJIeHOBHX uesn aehy 0)]. 100 u, ua OCHOBy xera
ce MO)l{e 04eKHBaTH nofipa e<pHKacHocT y npouecy onnohen.a nOJIeHOM OBHX HH)].HBH)].ya

H (3) yxeinhe a6HOpMaJIHHX spua HeBelie 0)]. 5%, WTO HHje HMaJIO yrnuaja na CMaI-beI-be
KJIHjaBocTH nOJIeHa.
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Mirjana Sijacic-Nikolic
Vasilije Isajev

IMPORTANCE OF MORPHO-PHYSIOLOGICAL PROPERTIES OF SERBIAN SPRUCE
(Picea omorika/Panc./Purkyne) POLLEN FOR INTERSPECIES HYBRIDISATION

Summary

Starting from the significance of pollen quality in the controlled hybridisation, we studied
pollen germination of Serbian spruce test-trees in several half-sib lines incorporated in a 20-year
seed orchard. The selection of half-sib lines and genotypes in them was performed based on long
term analyses which confirmed their predominantly "male" functionality.

Fresh pollen germinability was assessed by Kobel's method, pollen was seeded on a drop
with six different concentrations of saccharose in distilled water: 0, 5, 10, 15, 20 and 25%. In
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addition to the analysis of the dynamics and quality of pollen germination, we also measured the
variability of pollen tube length.

The study results on the same and on different concentrations of saccharose show a great,
both interlinear and intralinear variability of pollen germination percentage and of pollen tube
length. The highest percentage of pollen germination and pollen tube length was recorded on sac
charose concentrations of 5 and 10%, in all test-trees.

The study data will be used as a starting point in the selection of pollinator trees for the con
trolled hybridisation.
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