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Izvod: 

reznica. Dva do tri cm visoki mikroizbojci genotipa Populus alba cl. 
indolbuterne kiseline, 

ne kiseline ili Na-soli naftenskih kiselina (kod kojih je ispitan i uticaj 10-to i 30-to 

nakon dve nedelje 
-naftenata su dali najbolje rezultate. 

 
: M  

  
THE EFFECT OF NAPHTHENIC ACIDS ON WHITE POPLAR (Populus alba L.) 

 
 
Abstract: Naphtenic acids, by-product in oil refinement, are well known soil pollutants and active 
substances in preparations for plant and wood protection. The results of multiannual research indicated 
the possibility of their utilization for stimulation of cutting rooting. Two to three cm high shoots of Populus 
alba cl. LBM  
indol-3-butyric acid, 1-naphthalene acetic acid or Na-salts of naphthenic acids (for which the effect of 10 

transferred on ACM medium without hormones. The differences among treatments were the most 
distinguishable for rooting percentage after two weeks of cultivation. One-hour treatment on the medium 

-naphthenates gave the best results. 
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(Clemente  i Fedorak,  2005), posebno kao regulato
biljaka (Wort ,  1976). Severson (1972) je utvrdio da K-
od strane vrhova korena biljaka pasulja, dok su Loh i  Severson  
tretman sa K-

primordija ( ,  e t  a l.  2003a; ,  e t  a l .  2003b; Kevresan , e t  a l .  2005, 
,  e t  a l .  2006, ,  e t  a l.  2007, Halmagyi ,  e t  a l .  2008). 

Uglavnom se favorizuju genotipovi piramidalne i
Eggens ,  e t  a l .  1972). Ovakve genotipove 

Leuce) ka
tokom redovne rasadni

 1965). U tom smislu, 
mikropropagacija predstavlj

Ahuja ,  

indol-buterna i naftil-  
-

topole u kulturi tkiva. 
 
2. MATERIJAL I METODE 

 
Populus alba L. cl. LBM, koji je 

selekc

. Ovaj 

,  e t  a l.  2008). Slabo 
topola, kod ispitivanog genotipa je jasno 

 
Mikroizbojci su gajeni na ACM podlozi (Aspen Culture Medium - Ahuja,  1983) sa 

20 mg l-1 adenin sulfata, 100 mg l-1 lizina i 20 gr l-1 saharoze i 0.02 mg l-1 
(NAA) i 0.5 mg l-1 benzilaminopurina (BAP). Izbojci visine 2  3 cm su postavljeni u ACM 

ACM podlogu bez hormona 

dobijena 
atmosferskom destilacijom u rasponu temperatura 168 do 290 C. Ova frakcija je u ranijim 

-Novta,  e t a l .  
2002). 

- 4 -  IBA48 - 
48 4 - 4 -  NAA48 - 48 4 - 4 
Na-naftenati, NK16 - -naftenati, NK48 - 48 -naftenati. Svi do sada navedeni 

NK48m10 - bio 10-to minutni tretman 48 -naftenata, a 
NK48m30 - 30-to minutni tretman 48 -
tretman na podlozi bez ispitivanih aktivnih materija. Nakon tretmana mikroizbojci su uzgajani u 
teglicama zapremine 190 ml, sa 25 ml ACM podloge bez hormona (Slika 2). 
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Slika 1. Habitus genotipa Populus alba L. cl. LBM 
Figure 1. Tree shape of the genotype Populus alba cl. LBM 

 
Broj teglica po tretmanu je varirao od 3 do 5, dok je broj postavljenih izbojaka po 

kovarijanse sa nejednakim ponavljanjima, gde je kovarijabla bio broj postavljenih izbojaka u 
 

u ukupnom broju postavljenih izbojaka (O). Ponavljanje je predstavljala srednja vrednost broja 

transformisana arcsin-transformacijom ( Xarcsin , gde je X vrednost u procentima), dok su 

1X , kako bi se 
postigla normalna distribucija frekvencija ispitivanih svojstava.  
 

 
 

Slika 2. O Populus alba cl. LBM 
Figure 2. Rooted microshoots of Populus alba cl. LBM 
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(Sta tSoft  Inc. ,  2006). 

 
3. REZULTATI I DISKUSIJA 
 

Na osnovu rezultata analize kovarijanse utvrdjeno je da broja izbojaka u teglici nije bio 
n za variranje ni jednog ispitivanog svojstva. I analiza varijanse i analiza kovarijanse su 

izbojaka nakon dve nedelje nakon inicijalnog tretmana. 
Rezultati dobijeni 

efekti ispitivanih aktivnih materija. Naime tretmani NK16, a posebno NK48m30, su se isticali 
-to minutnog tretmana 

mikroizbojaka na podlozi sa Na-
nedelji. Brzina 

propagacije. Naime, ranijim formiranjem korenovog sistema smanjuje se period stresa 
ena (Tschap linski  i  

Blake ,  1989; Rhodenbaugh, e t a l.  1993; Kovacevic , et al. 

ola. Na primer, 
,  e t  a l .  (2003b) 

suncokreta u supstratu nakon tretiranja naftenskim kiselinama.  
 

Tabela 1. Analiza kovarijanse i varijanse za ispitivana svojstva i tretmane kod genotipa Populus 
alba cl. LBM 
Table 1. Covariance and variance analysis for examined caracteristics and treatments in Populus alba cl 
LBM genotype 

Svojstva 
Characteristics 

Analiza kovarijanse 
Analysis of covariance 

Analiza varijanse 
Analysis of variance 

F-test za tretman 
F-test for treatments  

F-test za kovarijablu 
F-test for covariable b F-test 

Number of roots 
14. dan (K2) 
14th day (K2) 

0,70  1,19  -0,54 0,66  

21. dan (K3) 
21st day (K3) 1,50  0,03  -0,07 1,58  

28. dan (K4) 
28th day (K4) 

1,13  0,07  0,14 1,20  

Percentage of rooting 
14. dan (K2) 
14th day (K2) 

3,31 ** 2,89  48,64 2,90 ** 

21. dan (K3) 
21st day (K3) 0,66  0,11  9,75 0,66  

28. dan (K4) 
28th day (K4) 

1,12  0,37  -16,80 1,13  

 

48 -naftenatima, ukazuje 
da je predugo izlaganje mikroizbojaka Na-
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aktivaciju korenskih primordija nakon dugog izlaganja bazalnog dela zelene reznice bagrema 
10-7 ,  e t  a l .  (2007). Poznato je i da 

o etilena u niskim 

Mudge,  1989). Ovi rezultati 
-naftenata. To 

s obzirom da je proizvodnja naftenskih 

preparata. Svoju visoku aktivnost Na-naftenati duguju velikom broju aktivnih materija. Na to 
ukazuju rezultati Halmagy,  e t a l.  -naftenata izdvojene na 

stimulativni ef  
 
Tabela 2. NZR-test 
Populus alba cl. LBM 
Table 2. LSD-test for characterisitcs of rooting percentage of microshoots and treatments of Populus alba 
cl. LBM 

Tretman1) 
Treatment 

Transformisane srednje vrednosti 
Transformed average values 

Retransformisane srednje vrednosti (%) 
Retransformed average values (%) 

14. dan 
14th day 

21. dan 
21st day 

28. dan 
28th day 

14. dan 
14th day 

21. dan 
21st day 

28. dan 
28th day 

IBA4 38,25 61,97 81,97 38,32 77,91 98,05 
IBA16 35,00 70,00 90,00 32,90 88,30 100,00 
IBA48 57,57 73,68 90,00 71,24 92,11 100,00 
NAA4 45,00 70,00 70,00 50,00 88,30 88,30 

NAA16 46,32 65,07 61,32 52,30 82,23 76,96 
NAA48 63,00 78,00 84,00 79,39 95,68 98,91 

NK4 57,00 78,00 72,00 70,34 95,68 90,45 
NK16 80,00 80,00 80,00 96,98 96,98 96,98 
NK48 37,53 72,29 81,14 37,11 90,75 97,63 

NK48m10 52,50 82,50 82,50 62,94 98,30 98,30 
NK48m30 90,00 90,00 90,00 100,00 100,00 100,00 

Kontrola 
Control 41,92 71,14 71,14 44,64 89,56 89,56 

NZR0,05 
LSD0,05 

27,01 26,42 25,10    
1) - 4 
IBA, IBA16 -  IBA48 - 48 4 - 4 -  NAA48 - 48 

4 - 4 -naftenati, NK16 - -naftenati, NK48 - 48 -naftenati, Kontrola  
NK48m10 

- bio 10-to minutni tretman 48 -naftenata, a NK48m30 - 30-to minutni tretman 48 -naftenata 
1) Treatments according to active substances, their concentration and treatment duration: IBA4 - 4 - 16 

 IBA48 - 48 4 - 4 -  NAA48 - 48 4 - 4 -
naphthenats, NK16 - -naphthenats, NK48 - 48 -naphthenats, Control  medium without examined 
active substances. All menshened treatments lasted for one hour, while NK48m10 - was 10 minute treatment 48 -
naphthenats, and NK48m30 - 30 minute treatment 48 -naphthenats 
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t NK16 
tretmana u odnosu na ostale.  

-
,  e t  a l .  2003a) ukazuje da bi soli 

mikroizbojaka u supstrat, kao i tretiranja zelenih reznica belih topola. 
 

Tabela 3. NZR-test za svojstva broja koren mikroizbojaka i tretmane kod 
genotipa Populus alba cl. LBM 
Table 3. LSD-test for characteristics of number of roots for rooted microshoots and treatments in Populus 
alba cl. LBM 

Tretman1) 
Treatment 

Transformisane srednje vrednosti 
Transformed average values 

Retransformisane srednje vrednosti (%) 
Retransformed average values (%) 

14. dan 
14th day 

21. dan 
21st day 

28. dan 
28th day 

14. dan 
14th day 

21. dan 
21st day 

28. dan 
28th day 

IBA4 2,06 2,26 2,27 3,25 4,09 4,17 
IBA16 1,92 2,12 2,21 2,69 3,50 3,88 
IBA48 2,01 2,13 2,43 3,03 3,52 4,89 
NAA4 2,24 2,33 2,45 4,03 4,44 4,98 

NAA16 1,93 2,23 2,56 2,73 3,99 5,53 
NAA48 1,87 2,19 2,36 2,50 3,78 4,56 

NK4 1,97 2,12 2,20 2,88 3,50 3,83 
NK16 2,00 2,43 2,47 3,01 4,91 5,08 
NK48 1,75 1,78 1,91 2,07 2,16 2,63 

NK48m10 1,74 2,09 2,10 2,04 3,37 3,40 
NK48m30 1,91 2,11 2,25 2,65 3,47 4,04 

Kontrola 
Control 1,97 2,04 2,21 2,89 3,15 3,89 

NZR0,05 
LSD0,05 

1,29 1,82 1,77    
1)  trajanja tretmana: IBA4 - 4 
IBA, IBA16 -  IBA48 - 48 4 - 4 -  NAA48 - 48 

4 - 4 -naftenati, NK16 - -naftenati, NK48 - 48 -naftenati, Kontrola  
podloga bez ispitivanih aktivnih mat NK48m10 
- bio 10-to minutni tretman 48 -naftenata, a NK48m30 - 30-to minutni tretman 48 -naftenata 
1) Treatments according to active substances, their concentration and treatment duration: IBA4 - 4 - 16 

 IBA48 - 48 4 - 4 -  NAA48 - 48 4 - 4 -
naphthenats, NK16 - -naphthenats, NK48 - 48 -naphthenats, Control  medium without examined 
active substances. All menshened treatments lasted for one hour, while NK48m10 - was 10 minute treatment 48 -
naphthenats, and NK48m30 - 30 minute treatment 48 -naphthenats 

 
 

 
Populus alba cl. 

tretman medijumom sa 16  Na-naftenata je ostvario veoma dobre rezultate kako po procentu 

medijumom sa 48 -naftenata 
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nastih vrsta koji su utvrdili stimulativan 
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Summary 
 

THE EFFECT OF NAPHTHENIC ACIDS ON WHITE POPLAR (Populus alba L.) 
 

 
by 

 
ranislav lavko -Novta Vera, Kuhajda K

Dragana 
 

Naphthenic acids, by-product in oil refinement, are well known soil pollutants and active 
substances in preparations for plant protection. The results of multiannual research indicated the 
possibility of their utilization for stimulation of cutting rooting. In order to examine their effect on white 
poplar genotype Populus alba cl. LBM, selected in Institute for lowland forestry and environment, Novi 
Sad, experiments in vitro were established. Two to three cm high microshoots were set for one hour on 

-3-butyric acid, 1-naphthalene acetic acid or Na-
salts of naphtenic aci
also examined), and then transferred on ACM medium without hormones. Analysis of covariance showed 
lack of the influence of number of microshoots in the jar. In spite poor rooting capacity of its hardwood 
cuttings, microshoots of genotype LMB showed high rooting potential in vitro. The differences among 
treatments were the most distinguishable for rooting percentage after two weeks of cultivation. One-hour 
treatment on the medi -
naphthenates gave the best results. These results indicate the dynamics of root formation, suggesting 
faster root formation after treatments with Na-naphthenates, which could be interesting in rooting of 
green cuttings in nursery production. This work confirms earlier results on simulative effect of Na-
naphthenates on rooting of cuttings of different tree species. 
 

 
 
 
 
 
 


