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A. IMPROVEMENT 

 

A. 1.1. THEORETICAL COURSE 

 

1. Forest tree breeding objectives (tree breeding programmes and methods). 

2. Breeding by selection. Principles and stages in the practice of tree selection. Assessment of 

selection effects 

3. Improvement of stands by selection of valuable populations (seed source stands, seed reserves). 

4. Improving trees by developing synthetic varieties (seed orchards, plus trees). 

5. Development of synthetic varieties for the establishment of special purpose crops (special crops 

for cellulose, for resin), General framework for applying selection to tending operations and 

treatments. 
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A. 2.1. PRACTICAL WORKS 

 

1. Breeding by selection. Natural selection. Artificial selection (phenotypic selection, genotypic 

selection, genealogical selection, recurrent selection, positive selection, negative selection). 

2. Procedures and methods used by selection in the improvement of trees and stands. Single 

Choice Positive Mass Selection, Repeated Mass Selection, Group Mass Selection, Individual 

Selection. 



3. Fundamental principles of selection improvement according to J.W.Wright, Calculation of 

genetic gain or genetic progress (Gallais equation), Genetic gain in clones, Genetic gain in 

families, Selection for the best family, Selection of the best plant individuals from the best 

family 

4. Practical applications of tree breeding through selection. 

5. Elite or Plus trees, Plus trees for quantity, Plus trees for quality, Plus trees for general criteria, 

Plus trees for special criteria, Age of plus trees, Composition of plus trees, Propagation of plus 

trees, Description of plus trees. 

 

A 2.2.Bibliography 

 
1. Burescu Laviniu, 2014 ”Genetică și Ameliorarea arborilor” Editura Universității din Oradea. 

2. Butnaru Gallia, 2002 “Genetică” Eurobit, Timişoara. 

3. Butnaru Gallia, Căpâlnăşan I., Sărac I., Jurcă M., Baciu A., Popescu C., Avramescu A., 2004  “Cromosomii 

- particularităţi morfo-funcţionale la plante şi animale” Ed. Mirton, Timişoara. 
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B. AMELIORAREA SPECIILOR LEMNOASE PE FONDUL MODIFICĂRILOR CLIMATICE 

GLOBALE 

B. 1.1.THEORETICAL COURSE 

1. Polyploidy, its role in evolution and plant breeding. Artificial induction of polyploidy. 

2. Allopolyploidy and allopolyploid organisms. Relevance of polyploidy in plant breeding and 

evolution. 

3. Objectives of improving forest trees. Increase in wood mass production, wood quality, production 

of secondary products, resin, balsams, tannins. 

4. Improvement of trees in unfavourable environmental conditions. Improving resistance to diseases 

and pests. Improving tree ability to adapt to environmental conditions. 

5. Tree and shrub breeding programmes. Breeding populations, populations for producing improved 

genetic material. 
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B. 2.1.  PRACTICAL WORKS 

 

1. Highlighting the mechanism of the production of autopolyploids (Division spindle blocking 

method/), using microscopic preparations with cell division captured in metaphase, anaphase 

of mitosis and meiosis by treating the cells with an aqueous solution of colchicine in Populus 

tremula, Acer platanoides, Betula pendula. 

2. Highlighting the amphiploids (alloploids) that arose by doubling, and tripling the chromosomal 

base sets of hybrids between diploid species with distant or more or less genetically distant 

genomes in Aesculus x carnea (Ruby Red Horsechestnut flowers) x=20, 2n=4x= 80 as result of 

crossing between Aesculus hippocastanum (horse chestnut) 2n=2x=40 and Aesculus pavia 

(Red Buckeye) 2n=2x=40, Prunus domestica (Common Plum) x=8, 2n=6x=48, result of 

crossing between Prunus spinosa (Blackthorn) 2n=4x=32 and Prunus cerasifera (Black cherry 

plum) 2n=2x=16. 

Wood mass bioaccumulation measures in Populus, Salix and Larix clones. Measurements of 

wood quality as influenced by branch number and length (crown clearance) and trunk diameter 

in Prunus avium (Wild cherry), Sorbus torminalis (Wild service tree). 

3. Measurements regarding improvement of trees under unfavorable environmental conditions, 

resistance to heavy and soft snow in Picea abies, Abies alba, Pinus silvestris, Pseudotsuga 

menziesii through positive correlations between characters, narrow crown with branches 

arranged horizontally on the trunk and not at an acute angle. 

4. Disease and pest tree improvement programmes. Programmes developed for the improvement 

of trees against the aggression of bacteria, viruses, and fungi. Increasing resistance to the 

fusiform rust disease, using interspecific hybridizations of type Pinus echinata x Pinus taeda, 

Pinus echinata x Pinus elliotii, Larix europaea x Larix leptolepis. Use of progeny tests 

developed individuals with genetic resistance genotypes to reddening and needle drop of pine 

Liphodermium pinastri, Pinus sylvestris, Pinus strobus, Larix europaea. 
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C. STUDY OF WOOD PROPERTIES 

C. 1.1 THERETICAL COURSE 

1. Wood moisture (Overview and terminology; Location and state of water in wood. Fiber saturation 

moisture; Equilibrium moisture. Hysteresis of wood sorption and desorption; Moisture in cell 

voids and intercellular spaces; Methods for determining wood moisture; Wood moisture in trees 

standing and logs). 

2. Wood density (Terminology. Density categories; Determination of density; Factors that influence 

wood density). 

3. Swelling and shrinking of wood (Oveviews and terminology; Determination of wood shrinking 

and swelling; Factors influencing shrinking and swelling), Consequences of wood swelling and 

shrinking. 

4. Acoustic properties of wood. 

5. Mechanical properties of wood. 
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