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SECTION 2 • PLANT STRESS PHYSIOLOGY

Allelopathic eTect of apple hairy root exudates on the germination 
and seedlings growth of Arabidopsis thaliana in vitro 

PP2-8

Mariana Stanišić1, Tatjana Ćosić1, Jelena Savić1, Ann Smigocki2, Slavica Ninković1, Nevena Mitić1

(mariana.stanisic @ibiss.bg.ac.rs)
1 Institute for Biological Research “Siniša Stanković“, University of Belgrade, Bulevar despota Stefana 142, 11060 Belgrade, 
Serbia
2 USDA-ARS, Molecular Plant Pathology Laboratory, 10300 Baltimore Avenue, Beltsville, 20705, Maryland, USA

In the previous study, phenolic acids and polyphenolic zavonoids were identi{ed as putative 
allelochemicals in apple cv. Golden Delicious hairy roots growth medium. In order to examine 
their allelopathic potential, the e�ect of hairy root exudates on the germination and seedling 
growth of the test species Arabidopsis thaliana was elucidated. Arabidopsis seeds were cultivated 
in Erlenmeyer zasks containing 25 mL of liquid medium in which apple hairy roots were cultivated 
for 4 weeks. The e�ect of apple hairy root growth medium on Arabidopsis was evaluated after 5 
and 10 days of seed cultivation. Apple hairy root exudates had no signi{cant e�ect on Arabidopsis 
germination rate, while growth characteristics of seedlings were signi{cantly a�ected both after 
5 and 10 days of treatment. The roots of treated seedlings were signi{cantly shorter (35.1%), with 
lower number (74% decrement) of lateral roots compared to control after10 days of treatment. 
The growth and morphology of Arabidopsis shoots and leaves have been a�ected too. Thus, the 
shoots of treated seedlings were almost twice shorter compared to control after 5 days of treat-
ment. At the 10th day, this distinction became more pronounced, when two fully expanded leaves 
were visible in treated seedlings, while control had completely developed rosettes with six leaves. 
In addition, leaves of treated seedlings were smaller and pale in colour compared to control. qPCR 
expression analysis of genes involved in regulation of the cell cycle showed reduction of transcript 
levels in roots of treated seedlings, with the highest expression decrease detected for CDKA1 and 
CYCB2;4 cyclin. 

Keywords: allelopathy, allelochemicals, cell cycle genes, phenolic acids, polyphenolic zavonoids

This work was supported by the Ministry of Education, Science and Technological Development 
of the Republic of Serbia (Grant No. OI173015).

Transgenic hairy root in vitro culture system of apple as 
a tool for allelopathic studies 

PP2-9

Mariana Stanišić1, Tatjana Ćosić1, Jelena Savić1, Dijana Krstić-Milošević1, 
Danijela Mišić1, Ann Smigocki2, Slavica Ninković1, Nevena Mitić1

(mariana.stanisic@ibiss.bg.ac.rs)
1 Institute for Biological Research “Siniša Stanković“, University of Belgrade, Bulevar despota Stefana 142, 11060 Belgrade, Serbia
2 USDA-ARS, Molecular Plant Pathology Laboratory, 10300 Baltimore Avenue, Beltsville, 20705, Maryland, USA

Since the investigation of plant allelopathic interactions in the rhizosphere is di�cult to per-
form because of its high complexity, microbial and environmental factors interactions, the gen-
eration of autonomous root culture could be appropriate system for the studies of allelopathic 
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