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ɸʥʥʦʪʘʮʠʷ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʛʘʙʠʪʫʩʦʚ ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʩʦʙʝʡ ʜʫʙʘ ʯʝʨʝʰʯʘʪʦʛʦ (Quercus ro-
bur L.) ʚ ʬʠʪʦʮʝʥʦʟʘʭ ʩʝʚʝʨʥʦʡ ʣʝʩʦʩʪʝʧʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʤʫʟʝʷ-ʟʘʧʦʚʝʜʥʠʢʘ çʂʫʣʠʢʦʚʦ ʇʦʣʝè ʚ ʊʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʀʩʩʣʝʜʦʚʘʥʳ ʦʩʦʙʠ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʝ ʚ ʙʘʡʨʘʯʥʳʭ ʠ ʥʘʛʦʨʥʳʭ ʩʦʤʢʥʫʪʳʭ ʠ ʨʘʟʨʝʞʝʥʥʳʭ ʣʝʩʘʭ, ʘ ʪʘʢʞʝ ʩʦʣʠʪʝʨʳ 

ʠ ʛʨʫʧʧʳ ʦʩʦʙʝʡ ʚ ʢʦʣʢʘʭ. ɺʳʷʚʣʝʥʳ ʦʩʦʙʠ ʦʜʥʦʩʪʚʦʣʴʥʦʡ, ʥʝʤʥʦʛʦʩʪʚʦʣʴʥʦʡ, ʧʦʨʦʩʣʝ- ʠ ʢʫʨʪʠʥʦʦʙʨʘʟʫʶʱʝʡ 
ʞʠʟʥʝʥʥʳʭ ʬʦʨʤ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʪʠʧʳ ʛʘʙʠʪʫʩʦʚ, ʠʣʠ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʪʠʧʳ (ɸʊ), ʫ ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʩʦʙʝʡ ʧʨʝʜ-

ʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʨʝʟʫʣʴʪʘʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʪʝʭ ɸʊ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʚ ʚʠʨʛʠʥʠʣʴʥʦʤ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʤ 

ʩʦʩʪʦʷʥʠʠ ʠ ʚ ʥʘʯʘʣʝ ʤʦʣʦʜʦʛʦ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʧʨʠʨʦʜʥʳʭ ʟʦʥʘʭ ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʠ ʰʠʨʦʢʦ-
ʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ. ʋ ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʩʦʙʝʡ ʦʪʤʝʯʝʥʳ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʦʙʝʛʦʚʳʭ ʩʠ-

ʩʪʝʤ. ɺʩʝʛʦ ʚʳʜʝʣʝʥʦ ʜʝʩʷʪʴ ʧʫʪʝʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʢʨʦʥʳ. ʕʪʦ ʘʢʨʦʧʝʪʘʣʴʥʦʝ ʦʪʤʠʨʘʥʠʝ ʚʝʪʚʝʡ ʚʜʦʣʴ ʩʪʚʦʣʘ, 

ʙʘʟʠʧʝʪʘʣʴʥʦʝ ʦʪʤʠʨʘʥʠʝ ʧʦʙʝʛʦʚʳʭ ʩʠʩʪʝʤ, ʩʥʠʞʝʥʠʝ ʯʘʩʪʦʪʳ ʚʝʪʚʣʝʥʠʷ ʩʪʚʦʣʘ, ʦʙʨʘʟʦʚʘʥʠʝ ʚʪʦʨʠʯʥʦʡ ʢʨʦʥʳ, 

ʦʪʢʣʦʥʝʥʠʝ ʩʪʚʦʣʘ ʦʪ ʦʨʪʦʪʨʦʧʥʦʛʦ ʨʦʩʪʘ, ʫʩʠʣʝʥʠʝ ʧʦʣʠʘʨʭʠʯʝʩʢʦʛʦ ʧʣʘʥʘ ʦʨʛʘʥʠʟʘʮʠʠ ʩʪʚʦʣʘ, ʪʝʥʜʝʥʮʠʷ ʢ ʧʦ-

ʥʠʢʘʥʠʶ ʚʝʪʚʝʡ, ʥʘʨʫʰʝʥʠʝ ʟʦʥʠʨʦʚʘʥʠʷ ʢʨʦʥʳ, ʫʩʠʣʝʥʠʝ ʧʦʣʠʘʨʭʠʯʝʩʢʦʛʦ ʧʣʘʥʘ ʦʨʛʘʥʠʟʘʮʠʠ ʚʝʪʚʝʡ ʠ ʧʨʦʷʚʣʝ-

ʥʠʝ ʧʨʦʮʝʩʩʦʚ ʥʝʤʝʜʣʝʥʥʦʡ ʨʝʠʪʝʨʘʮʠʠ. ʃʫʯʰʝ ʚʩʝʛʦ ʠʩʭʦʜʥʘʷ, çʚʠʨʛʠʥʠʣʴʥʘʷè ʘʨʭʠʪʝʢʪʫʨʘ ʢʨʦʥʳ ʩʦʭʨʘʥʷʝʪʩʷ 
ʫ ʦʪʜʝʣʴʥʦ ʩʪʦʷʱʠʭ ʦʩʦʙʝʡ ʥʘ ʧʦʣʦʛʠʭ ʩʢʣʦʥʘʭ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤ ʧʫʪʸʤ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʢʨʦʥʳ ʷʚʣʷʝʪ-

ʩʷ ʦʪʤʠʨʘʥʠʝ ʚʝʪʚʝʡ ʩʥʠʟʫ ʚʚʝʨʭ ʧʦ ʩʪʚʦʣʫ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʩʦʤʢʥʫʪʦʩʪʠ ʜʨʝʚʦʩʪʦʷ ʧʦʜʥʠʤʘʝʪʩʷ ʥʠʞʥʷʷ ʛʨʘʥʠʮʘ 

ʞʠʚʦʡ ʢʨʦʥʳ. ʇʦʤʠʤʦ ʫʨʦʚʥʷ ʦʩʚʝʱʸʥʥʦʩʪʠ, ʥʘ ʦʨʛʘʥʠʟʘʮʠʶ ʢʨʦʥʳ ʚ ʛʝʥʝʨʘʪʠʚʥʦʤ ʧʝʨʠʦʜʝ ʦʥʪʦʛʝʥʝʟʘ ʚʣʠʷʝʪ 
ʪʘʢʞʝ ʧʦʣʦʞʝʥʠʝ ʦʩʦʙʠ ʚ ʨʝʣʴʝʬʝ, ʩ ʢʦʪʦʨʳʤ ʩʚʷʟʘʥʳ ʘʵʨʦʣʦʛʠʯʝʩʢʠʡ ʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʨʝʞʠʤʳ ʩʦʦʙʱʝʩʪʚʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʫʙ ʯʝʨʝʰʯʘʪʳʡ, Quercus robur L., ʞʠʟʥʝʥʥʘʷ ʬʦʨʤʘ, ʛʘʙʠʪʫʩ, ʘʨʭʠʪʝʢʪʫʨʘ ʢʨʦʥʳ, ʣʝʩʦʩʪʝʧʴ, 

ʂʫʣʠʢʦʚʦ ʇʦʣʝ. 
 

Abstract. The diversity of the habitus in reproductive individuals of Quercus robur L. in phytocoenoses of the northern forest-

steppe within the Kulikovo Pole museum-reserve in the Tula Region was analysed. The individuals growing in the ravine 
and upland closed and open forests as well as open-growth individuals and groups of individuals in the forest outliers were re-

searched. One-trunk, a few-trunk, coppice and clump life forms were detected. It was shown that the types of the habitus or archi-
tectural types (AT) in reproductive individuals resulted from those AT that were firstly described in the virginal ontogenetic state 

and in the beginning of the young reproductive state in the mixed forest and broadleaved forest biomes. The quantitative and quali-

tative changes of the shoot systems were found out. The ways of the crown transformation are ten in number. They include acrope-

tal mortality of the branches from the trunk, basipetal mortality of the shoot systems, decrease of the trunk branching frequency, 

secondary crown formation, trunk deviation from the orthotropic growth direction, increase of the polyarchic plan of organization 

in trunk, trend of branch drooping, disarrangement in crown zoning, increase of the polyarchic plan of organization in branches, 
immediate reiteration. The most survived initial crown architecture is expressed in the open-growth individuals that grow 

on the slow slopes. The most common way of transformation is acropetal mortality of the branches from the trunk. Its intensity 

depends on the closeness of the stand. Besides light level, crown architecture in the reproductive period of ontogenesis is influenced 
by the individualôs position in relief, which affects the aerologic and hydrologic regimes of the phytocoenosis. 

Keywords: petiolate oak, Quercus robur L., life form, habitus, crown architecture, forest-steppe, Kulikovo Pole. 
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ɺʚʝʜʝʥʠʝ 

ɹʠʦʤʦʨʬʦʣʦʛʠʷ, ʠʣʠ ʫʯʝʥʠʝ ʦ ʞʠʟʥʝʥʥʳʭ ʬʦʨʤʘʭ ʦʨʛʘʥʠʟʤʦʚ, ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ 

XX ʚʝʢʘ ʩʪʘʣʘ ʢʨʫʧʥʳʤ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʤ ʫʯʝʥʠʝʤ ʠ ʚʳʰʣʘ ʟʘ ʨʘʤʢʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʚʥʝʰʥʝʡ ʤʦʨʬʦʣʦʛʠʠ ʚʠʜʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ (Savinykh, Cheryomush-

kina, 2015). ʊʝʤ ʥʝ ʤʝʥʝʝ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʠʦʤʦʨʬ ï ʩʪʨʫʢ-

ʪʫʨʥʦʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ï ʩʦʭʨʘʥʷʶʪ ʢʣʶʯʝʚʦʝ ʟʥʘʯʝʥʠʝ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʥʘʫʯʥʦʛʦ ʟʥʘʥʠʷ 

ʠ ʩʝʡʯʘʩ. ʕʪʦ ʩʚʷʟʘʥʦ ʢʘʢ ʩ ʦʛʨʦʤʥʳʤ ʚʠʜʦʚʳʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʬʣʦʨʳ ʠ ʬʘʫʥʳ ʙʠʦʩʬʝʨʳ 

ʧʣʘʥʝʪʳ, ʪʘʢ ʠ ʩ ʨʘʟʚʠʪʠʝʤ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦʙ ʦʨʛʘʥʠʟʘʮʠʠ ʩʪʨʫʢʪʫʨ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʦʙʣʠʢ 

ʦʨʛʘʥʠʟʤʦʚ ʠ ʠʭ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʜʜʝʨʞʠʚʘʪʴ ʛʦʤʝʦʩʪʘʟ ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦ-

ʨʦʚ. ʀʟʤʝʥʯʠʚʦʩʪʴ ʛʘʙʠʪʫʩʘ, ʧʫʪʝʡ ʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʚ ʦʥʪʦʛʝʥʝʟʝ ʦʩʦ-

ʙʝʥʥʦ ʷʨʢʦ ʚʳʨʘʞʝʥʘ ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʮʘʨʩʪʚʘ. ʈʘʩʪʝʥʠʷ ʢʘʢ ʤʦʜʫʣʴʥʳʝ 

ʦʨʛʘʥʠʟʤʳ (Marfenin, 1999; Savinykh, Maltseva, 2008) ʦʙʨʘʟʦʚʘʥʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤʠ 

ʵʣʝʤʝʥʪʘʨʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ï ʤʦʜʫʣʝʡ, ʨʘʟʣʠʯʥʳʝ ʩʦʯʝʪʘʥʠʷ ʢʦʪʦʨʳʭ ʦʙʝʩʧʝʯʠ-

ʚʘʶʪ ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʠ ʚʤʝʩʪʝ ʩ ʪʝʤ ʧʣʘʩʪʠʯʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʠʝʨʘʨʭʠʯʥʦʩʪʴ ʠ ʩʠʩʪʝʤʥʦʩʪʴ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʦʨʛʘʥʠʟʤʘ ʥʘ ʫʨʦʚʥʝ ʦʨʛʘʥʠʟʘʮʠʠ ʚʳʰʝ ʪʢʘʥʝʚʦʛʦ. ʌʘʢʪʠʯʝʩʢʠ ʛʘʙʠʪʫʩ ʨʘʩ-

ʪʝʥʠʷ ʷʚʣʷʝʪʩʷ ʨʝʘʣʠʟʘʮʠʝʡ ʥʘʩʣʝʜʩʪʚʝʥʥʦ ʟʘʢʨʝʧʣʥyʥʦʡ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʤʦʜʝʣʠ (Antonova, 

Azova, 1999; Barth®lemy, Caraglio, 2007), ʤʦʜʝʣʠ ʧʦʙʝʛʦʦʙʨʘʟʦʚʘʥʠʷ (Serebryakova, 1977) 

ʚ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʷʭ ʩʨʝʜʳ ʥʘ ʦʧʨʝʜʝʣʸʥʥʦʤ çʩʨʝʟʝè ʦʥʪʦʛʝʥʝʟʘ.  

ɺ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʙʠʦʤʦʨʬʦʣʦʛʠʠ ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʤʠ ʦʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʩʪʫʧʘʶʪ 

ʪʨʘʚʷʥʠʩʪʳʝ ʨʘʩʪʝʥʠʷ, ʧʦʣʫʢʫʩʪʘʨʥʠʯʢʠ ʠ ʧʦʣʫʢʫʩʪʘʨʥʠʢʠ (Maltseva, Savinykh, 2008; Kolegova, 

Cheremushkina, 2009; Zhuravleva, Bobrov, 2012). ɺ ʤʠʨʦʚʦʤ ʥʘʫʯʥʦʤ ʩʦʦʙʱʝʩʪʚʝ ʙʘʟʦʚʳʝ ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʷ ʦʙ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʤʦʜʝʣʷʭ ʥʘʯʘʣʠ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʩ ʘʥʘʣʠʟʘ ʪʨʦʧʠʯʝʩʢʠʭ ʜʝʨʝʚʴʝʚ 

(Hall® et al., 1978). ɼʨʝʚʝʩʥʳʝ ʨʘʩʪʝʥʠʷ ʫʤʝʨʝʥʥʦʛʦ ʢʣʠʤʘʪʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʧʨʠʥʘʜʣʝʞʘʪ 

ʚʩʝʛʦ ʢ ʜʚʫʤ ʘʨʭʠʪʝʢʪʫʨʥʳʤ ʤʦʜʝʣʷʤ (Goroshkevich, 2018). ʇʨʠ ʵʪʦʤ ʫ ʦʜʥʠʭ ʚʠʜʦʚ, ʥʘʧʨʠʤʝʨ, 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ Tilia (Antonova, Sharovkina, 2011), ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʦʙʝʛʦʚʳʭ ʩʠʩʪʝʤ ʚʳʩʰʠʭ 

ʫʨʦʚʥʝʡ ʦʨʛʘʥʠʟʘʮʠʠ ï ʚʝʪʚʝʡ, ʩʦʚʦʢʫʧʥʦʩʪʝʡ ʚʝʪʚʝʡ ʠ ʩʪʚʦʣʘ, ʢʨʦʥʳ ʚ ʮʝʣʦʤ ʠ ʩʠʩʪʝʤʳ ʢʨʦʥ 

ʤʥʦʛʦʩʪʚʦʣʴʥʦʛʦ ʜʝʨʝʚʘ ï ʪʘʢʞʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʝʣʠʢʦ. ʀʟʤʝʥʝʥʠʝ ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʡ ʚʣʠʷʝʪ 

ʧʨʝʞʜʝ ʚʩʝʛʦ ʥʘ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ, ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʩʪʨʦʝʥʠʷ ʦʩʦʙʝʡ ʧʦʜʦʙʥʳʭ ʚʠ-

ʜʦʚ, ʪʘʢʠʝ ʢʘʢ ʜʣʠʥʳ ʦʩʝʡ (ʦʪ ʛʦʜʠʯʥʦʛʦ ʧʦʙʝʛʘ ʜʦ ʩʪʚʦʣʘ ʚ ʮʝʣʦʤ). ʆʩʥʦʚʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ 

ʤʝʞʜʫ ʧʦʙʝʛʦʚʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʦʙʨʘʟʫʶʱʠʤʠ ʢʨʦʥʫ, ʧʨʠ ʵʪʦʤ ʩʦʭʨʘʥʷʶʪʩʷ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʩʫ-

ʱʝʩʪʚʫʶʪ ʚʠʜʳ, ʫ ʢʦʪʦʨʳʭ ʠʟʜʘʚʥʘ ʦʪʤʝʯʝʥʘ ʚʳʩʦʢʘʷ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʬʦʨʤ ʨʘʟʥʦʛʦ ʨʘʥʛʘ. 

ʂ ʥʠʤ ʦʪʥʦʩʠʪʩʷ ʜʫʙ ʯʝʨʝʰʯʘʪʳʡ ï Quercus robur L. (Morozov, 1930; Tsarev et al., 2003). ʈʘʩ-

ʩʤʦʪʨʠʤ ʧʦʜʨʦʙʥʝʝ ʠʩʪʦʨʠʶ ʝʛʦ ʙʠʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʠʟʫʯʝʥʠʷ. 

ʇʫʙʣʠʢʘʮʠʠ ʧʦ ʩʪʨʦʝʥʠʶ ʛʦʜʠʯʥʦʛʦ ʧʦʙʝʛʘ ʠ ʝʛʦ ʧʘʟʫʰʥʳʭ ʧʦʯʝʢ ʫ Q. robur, ʧʦ ʨʠʪʤʫ ʨʦ-

ʩʪʘ ʛʦʜʠʯʥʳʭ ʧʦʙʝʛʦʚ ʧʦʷʚʠʣʠʩʴ ʚ 1950-ʝ ʛʛ. (Astapova, 1954; Grudzinskaya, 1960). ʇʝʨʚʳʡ 

ʢʦʤʧʣʝʢʩʥʳʡ ʦʙʟʦʨ ʦʥʪʦʤʦʨʬʦʛʝʥʝʟʘ Q. robur ʚ ʜʚʫʭ ʪʠʧʘʭ ʫʩʣʦʚʠʡ ï ʥʘ ʦʪʢʨʳʪʦʤ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝ ʠ ʚ ʩʦʤʢʥʫʪʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ï ʧʨʠʚʝʜʸʥ ʦʩʥʦʚʦʧʦʣʦʞʥʠʢʦʤ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʰʢʦʣʳ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ ʞʠʟʥʝʥʥʳʭ ʬʦʨʤ ʀ. ɻ. ʉʝʨʝʙʨʷʢʦʚʳʤ (Serebryakov, 1962). ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʯʸʥʳʡ 

ʫʜʝʣʷʣ ʜʣʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʩʢʝʣʝʪʥʳʭ ʦʩʝʡ ʠ ʢʦʨʨʝʣʷʮʠʷʤ ʤʝʞʜʫ ʦʩʥʦʚʥʳʤʠ ʦʩʤ̫ʠ, ʩʦʩʪʘʚ-

ʣʷʶʱʠʤʠ ʢʘʨʢʘʩ ʢʨʦʥʳ, ï ʩʪʚʦʣʦʤ ʠ ʩʢʝʣʝʪʥʳʤʠ ʚʝʪʚʷʤʠ. ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ 

ʧʦʩʚʷʱʝʥʳ ʘʥʘʣʠʟʫ ʦʪʢʣʦʥʝʥʠʡ Q. robur ʦʪ ʞʠʟʥʝʥʥʦʡ ʬʦʨʤʳ ʜʝʨʝʚʘ, ʦʩʦʙʝʥʥʦ ʥʘ ʨʘʥʥʠʭ 

ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ, ʚ ʫʩʣʦʚʠʷʭ ʙʣʠʟʢʦʛʦ ʢ ʩʝʤʠʘʨʠʜʥʦʤʫ ʢʣʠʤʘʪʘ ʇʨʠʚʦʣʞʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦ-

ʩʪʠ (Belostokov, 1974; Ivanova, Mazurenko, 2013). ɺʪʦʨʘʷ ʧʦʣʦʚʠʥʘ 1990-ʭ ʛʛ. ʦʟʥʘʤʝʥʦʚʘʣʘʩʴ 

ʥʘʯʘʣʦʤ ʦʧʫʙʣʠʢʦʚʘʥʠʷ ʨʘʙʦʪ ʀ. ʉ. ɸʥʪʦʥʦʚʦʡ ʩ ʩʦʘʚʪʦʨʘʤʠ (Antonova, Terteryan, 1997; An-

tonova et al., 2001), ʧʦʩʚʷʱʸʥʥʳʭ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʢʨʦʥ ʜʨʝʚʝʩʥʳʭ 

ʨʘʩʪʝʥʠʡ ʫʤʝʨʝʥʥʦʛʦ ʠ ʩʫʙʪʨʦʧʠʯʝʩʢʦʛʦ ʢʣʠʤʘʪʘ. ɺ ʥʠʭ ʧʦʷʚʠʣʠʩʴ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʝ 

ʧʦʜʭʦʜʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʳʜʝʣʝʥʠʝ ʵʣʝʤʝʥʪʘʨʥʳʭ ʧʦʙʝʛʦʚʳʭ ʩʠʩʪʝʤ (ʕʇʉ) ʨʘʟʥʦʡ ʧʨʦʜʦʣʞʠ-

ʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʢʘʢ ʤʦʜʫʣʝʡ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʭ ʦʨʛʘʥʠʟʘʮʠʶ ʢʨʦʥʳ ʚ ʮʝʣʦʤ; ʚʥʠʤʘʥʠʝ 

ʢ ʢʨʫʧʥʳʤ ʧʦʙʝʛʦʚʳʤ ʢʦʤʧʣʝʢʩʘʤ, ʪʘʢʠʤ ʢʘʢ ʚʝʪʚʠ ʦʪ ʩʪʚʦʣʘ; ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ 

ʪʠʧʠʟʘʮʠʷ ʧʦʙʝʛʦʚʳʭ ʩʠʩʪʝʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʧʦʣʥʷʝʤʦʡ ʨʦʣʠ ʚ ʢʨʦʥʝ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-

ʚʨʝʤʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʦʙʨʘʟʫʶʱʠʤʠ ʝ yʧʦʙʝʛʘʤʠ. ʌʘʢʪʠʯʝʩʢʠ ʢʦʣʣʝʢʪʠʚ ʧʦʜ ʨʫʢʦ-
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ʚʦʜʩʪʚʦʤ ʀ. ʉ. ɸʥʪʦʥʦʚʦʡ ʟʘʣʦʞʠʣ ʥʦʚʳʡ ʫʨʦʚʝʥʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʜʟʝʤʥʳʭ ʧʦʙʝʛʦʚʳʭ ʩʠ-

ʩʪʝʤ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʠʤʝʥʥʦ ʢʘʢ ʤʦʜʫʣʴʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʩ ʘʢʮʝʥʪʦʤ ʥʘ ʜʝʪʘʣʴʥʳʡ ʦʪʢʣʠʢ 

ʜʝʨʝʚʘ ʥʘ ʚʥʫʪʨʝʥʥʠʝ ʠ ʚʥʝʰʥʠʝ ʠʟʤʝʥʝʥʠʷ. ʆʜʥʘʢʦ ʚ ʮʝʣʦʤ ʚ ʫʧʦʤʠʥʘʝʤʳʭ ʨʘʙʦʪʘʭ Q. robur 

ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʣʩʷ. ɸʥʘʣʠʟ ʩʪʨʦʝʥʠʷ ʢʨʦʥʳ Q. robur ʚ ʞʁʥʦʡ ʪʘʡʛʝ ʠ ʦʩʪʨʦʚʥʳʭ ʣʝʩʘʭ ʣʝʩʦ-

ʩʪʝʧʠ ʧʨʠʚʝʜʸʥ ʚ ʩʪʘʪʴʷʭ ɺ. ɺ. ɼʷʪʣʦʚʘ (Dyatlov, 2006) ʠ ʅ. ʌ. ʂʘʧʣʠʥʦʡ, ʅ. ʅ. ʉʸʣʦʯʥʠʢ 

(Kaplina, Selochnik, 2009), ʥʦ ʥʝ ʩʦʚʩʝʤ ʩʦ ʩʪʨʫʢʪʫʨʥʳʭ ʠ ʚ ʮʝʣʦʤ ʙʠʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʦʟʠ-

ʮʠʡ. ɼʘʣʝʝ, ʘʚʪʦʨʦʤ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʧʨʝʜʧʨʠʥʷʪʘ ʧʦʧʳʪʢʘ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʦʩʥʦʚʥʳʭ ʩʪʨʫʢ-

ʪʫʨʥʳʭ ʝʜʠʥʠʮ ʢʨʦʥʳ Q. robur (Stamenov, 2016). ɿʘʪʝʤ ʙʳʣ ʦʧʫʙʣʠʢʦʚʘʥ ʦʧʳʪ ʩʠʩʪʝʤʘʪʠʟʘ-

ʮʠʠ ʠʟʤʝʥʯʠʚʦʩʪʠ ʛʘʙʠʪʫʩʦʚ ʤʦʣʦʜʳʭ ʦʩʦʙʝʡ, ʧʝʨʝʭʦʜʷʱʠʭ ʠʟ ʧʨʝʛʝʥʝʨʘʪʠʚʥʦʛʦ ʚ ʛʝʥʝʨʘ-

ʪʠʚʥʳʡ ʧʝʨʠʦʜ ʦʥʪʦʛʝʥʝʟʘ, ʩ ʚʳʜʝʣʝʥʠʝʤ ʢʨʫʧʥʳʭ ʪʠʧʦʚ ʚ ʫʩʣʦʚʠʷʭ ʶʛʘ ʣʝʩʥʦʛʦ ʧʦʷʩʘ ʝʚʨʦ-

ʧʝʡʩʢʦʡ ʯʘʩʪʠ ʩʪʨʘʥʳ ʥʘ ʧʨʠʤʝʨʝ ʖʞʥʦʛʦ ʇʦʜʤʦʩʢʦʚʴʷ ʠ ʶʛʦ-ʚʦʩʪʦʢʘ ʂʘʣʫʞʩʢʦʡ ʦʙʣʘʩʪʠ 

(Stamenov, 2020). ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʧʦʣʥʝ ʦʯʝʚʠʜʥʳʤ, ʯʪʦ ʚʠʜ ʩʦ ʩʪʦʣʴ ʙʦʣʴʰʠʤ ʘʨʝʘʣʦʤ (No-

voselôtsev, Bugayev, 1985; Dobrynin, Komissarova, 2012) ʠ ʟʥʘʯʠʤʳʤ ʩʨʝʜʦʧʨʝʦʙʨʘʟʫʶʱʠʤ 

ʜʝʡʩʪʚʠʝʤ (Vostochnoevropeiskieé, 2004) ʩʣʝʜʫʝʪ ʠʟʫʯʘʪʴ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʠʨʦʜʥʳʭ ʟʦʥʘʭ 

ʠ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʨʝʛʠʦʥʘʭ. ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʘʚʪʦʨ ʩʪʘʚʠʪ ʮʝʣʴ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʠ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʘʨʭʠʪʝʢʪʫʨʫ ʧʦʙʝʛʦʚʳʭ ʩʠʩʪʝʤ ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʩʦʙʝʡ Q. robur ʥʘ ʦʩʥʦʚ-

ʥʳʭ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʫʨʦʚʥʷʭ ʚ ʫʩʣʦʚʠʷʭ ʩʝʚʝʨʥʦʡ ʣʝʩʦʩʪʝʧʠ ʥʘ ʧʨʠʤʝʨʝ ʊʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ. 

ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʪʨʠ ʟʘʜʘʯʠ: 

1) ʦʮʝʥʠʪʴ ʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʪʠʧʘʤʠ ʛʘʙʠʪʫʩʘ ʦʩʦʙʝʡ Q. robur, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ ʬʠʪʦʮʝʥʦ-

ʟʘʭ ʧʨʠʨʦʜʥʳʭ ʟʦʥ ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʠ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ ʠ ʟʦʥʳ ʣʝʩʦʩʪʝʧʠ; 

2) ʧʨʦʩʣʝʜʠʪʴ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʧʝʨʝʩʪʨʦʡʢʠ ʠʩʭʦʜʥʳʭ ʪʠʧʦʚ; 

3) ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʧʝʮʠʬʠʢʫ ʚʣʠʷʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʩʝʚʝʨʥʦʡ ʣʝʩʦʩʪʝʧʠ 

ʥʘ ʦʥʪʦʤʦʨʬʦʛʝʥʝʟ Q. robur. 
 

ʆʙʲʝʢʪʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʊʝʨʨʠʪʦʨʠʷ ʩ ʠʩʩʣʝʜʦʚʘʥʥʳʤʠ ʮʝʥʦʧʦʧʫʣʷʮʠʷʤʠ (ʎʇ) Q. robur ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʶʛʦ-

ʚʦʩʪʦʢʝ ʊʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ, ʚ ʧʨʝʜʝʣʘʭ ʂʫʨʢʠʥʩʢʦʛʦ, ʂʠʤʦʚʩʢʦʛʦ ʠ ɹʦʛʦʨʦʜʠʮʢʦʛʦ ʘʜʤʠʥʠ-

ʩʪʨʘʪʠʚʥʳʭ ʨʘʡʦʥʦʚ, ʠ ʦʭʚʘʪʳʚʘʝʪ ʦʭʨʘʥʷʝʤʳʝ ʣʘʥʜʰʘʬʪʳ ʤʫʟʝʷ-ʟʘʧʦʚʝʜʥʠʢʘ çʂʫʣʠʢʦʚʦ 

ʇʦʣʝè. ʉʦʛʣʘʩʥʦ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʤʫ ʨʘʡʦʥʠʨʦʚʘʥʠʶ, ʨʘʡʦʥ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʭʦʜʠʪʩʷ 

ʥʘ ʉʨʝʜʥʝʨʫʩʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ ʚ ʤʝʞʜʫʨʝʯʴʝ ɼʦʥʘ ʠ ʅʝʧʨʷʜʚʳ. ʊʝʨʨʠʪʦʨʠʷ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʧʨʝʜʝʣʘʭ ʇʨʠʜʦʥʩʢʦʛʦ ʠʟʚʝʩʪʥʷʢʦʚʦ-ʢʘʨʩʪʦʚʦʛʦ ʨʘʡʦʥʘ ʪʠʧʠʯʥʦʡ ʣʝʩʦ-

ʩʪʝʧʠ (Alekseev, 2006). ʈʝʣʴʝʬ ʦʙʨʘʟʦʚʘʥ ʧʝʨʝʨʘʙʦʪʘʥʥʦʡ ʜʦʣʝʜʥʠʢʦʚʦʡ ʵʨʦʟʠʦʥʥʦ-

ʜʝʥʫʜʘʮʠʦʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʢʦʪʦʨʘʷ ʯʘʩʪʠʯʥʦ ʧʝʨʝʢʨʳʪʘ ʦʪʣʦʞʝʥʠʷʤʠ ʜʥʝʧʨʦʚʩʢʦʛʦ 

ʦʣʝʜʝʥʝʥʠʷ ʠ ʩʧʣʦʰʥʳʤ ʯʝʭʣʦʤ ʧʦʢʨʦʚʥʳʭ ʩʫʛʣʠʥʢʦʚ. ʂʣʠʤʘʪ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʤʝ-

ʨʝʥʥʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ (ʪʘʙʣ. 1). 
 

ʊʘʙʣʠʮʘ 1 

ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʡ (ɸʣʝʢʩʝʝʚ, 2006) 
 

Table 1 

Climatic features of the research area (Alekseev, 2006) 
 

ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 3,6̏ʉ 

ʊʝʤʧʝʨʘʪʫʨʘ ʠʶʣʷ 19,5̏ʉ 

ʊʝʤʧʝʨʘʪʫʨʘ ʷʥʚʘʨʷ ï12,3̏ʉ 

ɹʝʟʤʦʨʦʟʥʳʡ ʧʝʨʠʦʜ 134 ʜʥʷ (ʩ 10.05 ʧʦ 22.09) 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʳʰʝ 5ʉ̏ 177 ʜʥʝʡ 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘ ʚʨʝʤʷ ʥʘʙʣʶʜʝʥʠʡ 38̏ʉ 

ʄʠʥʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘ ʚʨʝʤʷ ʥʘʙʣʶʜʝʥʠʡ ï42̏ʉ 

ʆʙʨʘʟʦʚʘʥʠʝ ʫʩʪʦʡʯʠʚʦʛʦ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ 14ï20.11 

ʈʘʟʨʫʰʝʥʠʝ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʂʦʥʝʮ ʤʘʨʪʘ ï ʥʘʯʘʣʦ ʘʧʨʝʣʷ 

ɻʦʜʦʚʘʷ ʥʦʨʤʘ ʦʩʘʜʢʦʚ 497ï534 ʤʤ 

ʅʦʨʤʘ ʦʩʘʜʢʦʚ ʪʸʧʣʦʛʦ ʧʝʨʠʦʜʘ 331ï372 ʤʤ 

ʇʨʝʦʙʣʘʜʘʶʱʠʝ ʚʝʪʨʳ ʣʝʪʦʤ ɿʘʧʘʜʥʳʝ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʳʝ 

ʇʨʝʦʙʣʘʜʘʶʱʠʝ ʚʝʪʨʳ ʟʠʤʦʡ ɿʘʧʘʜʥʳʝ ʠ ʶʛʦ-ʟʘʧʘʜʥʳʝ 
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ɺ ʧʦʯʚʝʥʥʦʤ ʧʦʢʨʦʚʝ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚʳʱʝʣʦʯʝʥʥʳʝ ʯʝʨʥʦʟʸʤʳ, ʥʘ ʙʦʣʝʝ ʜʨʝ-

ʥʠʨʦʚʘʥʥʳʭ ʩʢʣʦʥʘʭ ʙʘʣʦʢ ʚʩʪʨʝʯʘʶʪʩʷ ʦʧʦʜʟʦʣʝʥʥʳʝ ʠ ʪʠʧʠʯʥʳʝ ʯʝʨʥʦʟʸʤʳ. ʊʸʤʥʦ-ʩʝʨʳʝ 

ʣʝʩʥʳʝ ʧʦʯʚʳ ʨʘʟʚʠʪʳ ʥʘ ʩʢʣʦʥʘʭ ʠ ʜʥʠʱʘʭ ʙʘʣʦʢ, ʤʝʩʪʘʤʠ ʠ ʥʘ ʩʢʣʦʥʘʭ ʚʦʜʦʨʘʟʜʝʣʦʚ. ɺ ʩʦ-

ʦʪʚʝʪʩʪʚʠʠ ʩ ʩʠʩʪʝʤʦʡ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ C. ʌ. ʂʫʨʥʘʝʚʘ (Kurnaev, 1973), ʂʫ-

ʣʠʢʦʚʦ ʇʦʣʝ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʊʫʣʴʩʢʦ-ʇʝʥʟʝʥʩʢʦʛʦ ʦʢʨʫʛʘ ʣʝʩʦʩʪʝʧʠ. ɺ ʢʘʯʝʩʪʚʝ ʟʦ-

ʥʘʣʴʥʳʭ ʪʠʧʦʚ ʩʦʦʙʱʝʩʪʚ ʚʳʩʪʫʧʘʶʪ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʝ ʣʝʩʘ ʠ ʨʘʟʥʦʪʨʘʚʥʳʝ ʩʪʝʧʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʘʨʭʠʪʝʢʪʫʨʳ ʢʨʦʥʳ ʦʩʦʙʝʡ Q. robur ʧʨʦʚʝʜʝʥʳ ʚ ʥʝʩʢʦʣʴʢʠʭ ʣʦʢʘʣʠʪʝʪʘʭ 

(ʨʠʩ. 1). ɺʦ ʚʩʝʭ ʩʦʦʙʱʝʩʪʚʘʭ ʧʨʦʠʟʚʝʜʝʥʳ ʠʟʤʝʨʝʥʠʷ ʦʩʚʝʱʸʥʥʦʩʪʠ ʚ ʩʦʣʥʝʯʥʳʡ ʧʦʣʜʝʥʴ 

ʩ ʧʦʤʦʱʴʶ ʣʶʢʩʤʝʪʨʘ Mastech MS6612 (ʂʠʪʘʡ). ʆʩʚʝʱʸʥʥʦʩʪʴ ʦʪʢʨʳʪʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʧʨʠʥʷʪʘ ʟʘ 100%. ʆʥʪʦʛʝʥʝʪʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʞʠʟʥʝʥʥʦʩʪʴ ʦʧʨʝʜʝʣʷʣʠʩʴ ʧʦ ʤʝʪʦʜʠʢʝ, 

ʧʨʠʥʷʪʦʡ ʚ ʧʦʧʫʣʷʮʠʦʥʥʦ-ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ (Evstigneev, Korotkov, 2016). 

 

 
 

ʈʠʩ. 1. ʈʘʩʧʦʣʦʞʝʥʠʝ ʣʦʢʘʣʠʪʝʪʦʚ ʩ ʮʝʥʦʧʦʧʫʣʷʮʠʷʤʠ Quercus robur L. ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʤʫʟʝʷ-ʟʘʧʦʚʝʜʥʠʢʘ: 
çʂʫʣʠʢʦʚʦ ʇʦʣʝè (ʧʦ: Semenishchenkov, Volkova, 2021): 1 ï ʉʨʝʜʥʠʡ ɼʫʙʠʢ, 2 ï ʅʠʞʥʠʡ ɼʫʙʠʢ,  

3 ï ʊʘʪʠʥʢʠ, 4 ï ɸʬʦʥʠʯʝʚ ʣʝʩ. ʆʧʠʩʘʥʠʝ ʣʦʢʘʣʠʪʝʪʦʚ ʩʤ. ʚ ʪʝʢʩʪʝ. 
 

Fig. 1. Location of the sites with the Quercus robur L. coenopopulations within the Kulikovo Pole museum-reserve  
(Semenishchenkov, Volkova, 2021): 1 ï Sredniy Dubik, 2 ï Nizhniy Dubik, 

3 ï Tatinki, 4 ï Afonichev forest. See below the descriptions of the sites. 

 

1. ʋʨʦʯʠʱʝ ʉʨʝʜʥʠʡ ɼʫʙʠʢ ï ʙʘʣʦʯʥʘʷ ʠ ʥʘʛʦʨʥʘʷ ʜʫʙʨʘʚʳ ʧʦ ʧʨʘʚʦʤʫ ʢʦʨʝʥʥʦʤʫ ʩʢʣʦʥʫ ʜʦ-

ʣʠʥʳ ʨ. ʉʨʝʜʥʠʡ ɼʫʙʠʢ (170ï200 ʤ ʥ. ʫ. ʤ.). ʅʝʟʘʣʝʩʸʥʥʳʝ ʩʢʣʦʥ rʙʘʣʢʠ ʟʘʥʷʪʳ ʣʫʛʦʚʦʡ ʩʪʝʧʴʶ.  

ʘ) ʩʦʣʠʪʝʨʳ ʠ ʢʦʣʢʠ Q. robur ʥʘ ʧʦʣʦʛʦʤ ʩʢʣʦʥʝ ʙʘʣʢʠ. ʆʩʚʝʱʸʥʥʦʩʪʴ ʧʦʜ ʧʦʣʦʛʦʤ ʢʦʣ-

ʢʦʚ ï ʤʝʥʝʝ 10% ʦʪ ʧʦʣʥʦʡ; g1 (ʤʦʣʦʜʦʝ ʛʝʥʝʨʘʪʠʚʥʦʝ ʩʦʩʪʦʷʥʠʝ) ï 1 ʦʩʦʙʴ, g2 (ʩʨʝʜʥʝʚʦʟ-

ʨʘʩʪʥʦʝ ʛʝʥʝʨʘʪʠʚʥʦʝ ʩʦʩʪʦʷʥʠʝ) ï 11 ʦʩʦʙʝʡ (ʟʜʝʩʴ ʠ ʜʘʣʝʝ ʧʨʠʚʝʜʝʥʦ ʯʠʩʣʦ ʦʩʦʙʝʡ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʠʭ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ); 

ʙ) ʦʩʪʝʧʥʸʥʥʘʷ ʙʘʡʨʘʯʥʘʷ ʜʫʙʨʘʚʘ ʧʦʯʪʠ ʙʝʟ ʧʦʜʣʝʩʢʘ ʥʘ ʢʨʫʪʦʤ ʩʢʣʦʥʝ ʙʘʣʢʠ. ʆʩʚʝ-

ʱʸʥʥʦʩʪʴ ʧʦʜ ʧʦʣʦʛʦʤ ʜʨʝʚʦʩʪʦʷ ï 10ï20% ʦʪ ʧʦʣʥʦʡ; g2 ï 30;  

ʚ) ʦʩʪʝʧʥʸʥʥʘʷ ʥʘʛʦʨʥʘʷ ʜʫʙʨʘʚʘ ʩ ʥʝʤʦʨʘʣʴʥʳʤʠ ʚʠʜʘʤʠ ʚ ʧʨʠʚʝʨʰʠʥʥʦʡ ʯʘʩʪʠ ʧʣʦʩʢʦʛʦ 

ʭʦʣʤʘ. ɺ ʧʝʨʠʬʝʨʠʡʥʦʤ ʧʦʷʩʝ ʜʫʙʨʘʚʳ ʥʘ ʛʨʘʥʠʮʝ ʩ ʣʫʛʦʚʦʡ ʩʪʝʧʴʶ ʦʙʠʣʴʥʦ ʨʘʟʨʘʩʪʘʝʪʩʷ Prunus 
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spinosa L., ʛʣʫʙʞʝ ʩ ʨʘʟʣʠʯʥʦʡ ʧʣʦʪʥʦʩʪʴʶ ʧʨʝʜʩʪʘʚʣʝʥʳ Crataegus sp., Sorbus aucuparia L., Lonic-

era tatarica L. ʠ Euonymus verrucosus Scop. ʆʩʚʝʱʸʥʥʦʩʪʴ ʧʦʜ ʧʦʣʦʛʦʤ ʜʨʝʚʦʩʪʦʷ ï 5ï50% ʦʪ ʧʦʣ-

ʥʦʡ (ʥʘʠʙʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ ʦʪʤʝʯʝʥʳ ʚ ʦʢʥʘʭ). ɽʩʪʴ ʥʝʙʦʣʴʰʠʝ ʦʢʥʘ; g1 ï 7, g2 ï 96. 

2. ʋʨʦʯʠʱʝ ʅʠʞʥʠʡ ɼʫʙʠʢ ï ʫʟʢʘʷ ʦʙʣʝʩʸʥʥʘʷ ʙʘʣʢʘ, ʚʧʘʜʘʶʱʘʷ ʚ ʜʦʣʠʥʫ ʨ. ʅʠʞʥʠʡ ɼʫʙʠʢ 

(170ï190 ʤ ʥ. ʫ. ʤ.). ʇʦʢʨʳʪʘ ʥʝʤʦʨʘʣʴʥʦ-ʨʘʟʥʦʪʨʘʚʥʦʡ ʙʘʡʨʘʯʥʦʡ ʜʫʙʨʘʚʦʡ ʩ ʧʨʠʤʝʩʴʶ ʙʝʨʸʟʳ 

ʠ ʦʩʠʥʳ. ɺ ʥʝʛʫʩʪʦʤ ʧʦʜʣʝʩʢʝ ʧʨʝʜʩʪʘʚʣʝʥʳ E. verrucosus, S. aucuparia, Rhamnus cathartica L., 

Rosa sp. ʆʩʚʝʱʸʥʥʦʩʪʴ ʧʦʜ ʧʦʣʦʛʦʤ ʜʨʝʚʦʩʪʦʷ ï 5ï20% ʦʪ ʧʦʣʥʦʡ; g1 ï 3, g2 ï 192. 

3. ʋʨʦʯʠʱʝ ʊʘʪʠʥʢʠ. 

ʘ) ʥʘʛʦʨʥʘʷ ʥʝʤʦʨʘʣʴʥʦ-ʨʘʟʥʦʪʨʘʚʥʘʷ ʜʫʙʨʘʚʘ ʧʦ ʣʝʚʦʤʫ ʢʦʨʝʥʥʦʤʫ ʩʢʣʦʥʫ ʜʦʣʠʥʳ 

ʨ. ɼʦʥ; ʧʨʦʡʜʝʥʘ ʥʠʟʦʚʳʤ ʧʦʞʘʨʦʤ (ʦʢʦʣʦ 190 ʤ ʥ. ʫ. ʤ.). ɺ ʜʨʝʚʦʩʪʦʝ ʠʤʝʝʪʩʷ ʧʨʠʤʝʩʴ 

Betula pendula Roth., ʤʝʩʪʘʤʠ ʟʥʘʯʠʪʝʣʴʥʘʷ, ʘ ʪʘʢʞʝ Populus tremula L. ʠ Acer platanoides L. 

ʅʝʛʫʩʪʦʡ ʧʦʜʣʝʩʦʢ ʩʦʩʪʦʠʪ ʠʟ S. aucuparia, Viburnum opulus L. ʠ Rosa sp. ʆʩʚʝʱʸʥʥʦʩʪʴ 

ʧʦʜ ʧʦʣʦʛʦʤ ʛʦʨʝʚʰʝʛʦ ʜʨʝʚʦʩʪʦʷ ï 60ï90%; g2 ï 94; 

ʙ) ʣʫʛʦʚʦ-ʩʪʝʧʥʦʡ ʩʢʣʦʥ ʩ ʩʦʣʠʪʝʨʘʤʠ ʠ ʢʦʣʢʘʤʠ Q. robur (160ï185 ʤ ʥ. ʫ. ʤ.). ʆʩʚʝʱʸʥ-

ʥʦʩʪʴ ʧʦʜ ʧʦʣʦʛʦʤ ʢʦʣʢʦʚ ï 5ï30%; g1 ï 14, g2 ï 42. 

4. ʋʨʦʯʠʱʝ ɸʬʦʥʠʯʝʚ ʣʝʩ (175ï185 ʤ ʥ.ʫ.ʤ.). ʇʨʠʦʧʫʰʝʯʥʳʝ ʟʘʨʦʩʣʠ ʢʫʩʪʘʨʥʠʢʦʚ, ʩʦ-

ʣʠʪʝʨʳ ʠ ʝʜʠʥʠʯʥʳʝ ʢʦʣʢʠ Q. robur, ʧʣʦʪʥʦʩʪʴ ʢʦʪʦʨʳʭ ʫʙʳʚʘʝʪ ʧʨʠ ʫʜʘʣʝʥʠʠ ʦʪ ʩʪʝʥʳ 

ʣʝʩʘ. ʂʨʦʥʳ ʧʦʣʫʯʘʶʪ ʧʦʣʥʦʝ ʚʝʨʭʫʰʝʯʥʦʝ ʦʩʚʝʱʝʥʠʝ, ʟʘʪʝʥʷʝʪʩʷ ʪʦʣʴʢʦ ʥʠʞʥʷʷ ʟʦʥʘ ʢʨʦ-

ʥʳ ʚ ʢʫʩʪʘʨʥʠʢʘʭ; g1 ï 24, g2 ï 2. 

ɺʨʝʤʝʥʥʳʝ ʧʨʦʙʥʳʝ ʧʣʦʱʘʜʠ ʟʘʢʣʘʜʳʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ɺ ʣʦʢʘʣʠʪʝʪʘʭ, ʛʜʝ 

ʧʨʝʦʙʣʘʜʘʶʪ ʦʜʠʥʦʯʥʳʝ ʜʝʨʝʚʴʷ Q. robur ʠʣʠ ʥʝʙʦʣʴʰʠʝ ʨʘʟʨʝʞʝʥʥʳʝ ʢʦʣʢʠ (3ʙ, 4, ʯʘ-

ʩʪʠʯʥʦ 1ʘ), ʧʨʦʚʦʜʠʣʩʷ ʩʧʣʦʰʥʦʡ ʫʯʸʪ ʦʩʦʙʝʡ. ʈʘʟʤʝʨʳ ʧʣʦʱʘʜʠ ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ ʥʝ ʧʨʝʚʳ-

ʰʘʣʠ 100 Ĭ 150 ʤ. ɺ ʣʦʢʘʣʠʪʝʪʘʭ ʩ ʢʨʫʧʥʳʤʠ ʢʦʣʢʘʤʠ, ʘ ʪʘʢʞʝ ʩ ʩʦʤʢʥʫʪʳʤ ʜʨʝʚʦʩʪʦʝʤ 

(1ʙ, 1ʚ, 2, 3ʘ, ʯʘʩʪʠʯʥʦ 1ʘ) ʟʘʢʣʘʜʳʚʘʣʠʩʴ 2ï8 ʧʣʦʱʘʜʦʢ ʨʘʟʤʝʨʦʤ 20 Ĭ 20 ʤ, ʨʘʩʧʦʣʦʞʝʥ-

ʥʳʭ ʚ ʨʘʟʥʳʭ ʯʘʩʪʷʭ ʩʢʣʦʥʘ, ʚ ʧʘʨʮʝʣʣʘʭ ʩ ʨʘʟʥʦʡ ʩʦʤʢʥʫʪʦʩʪʴʶ ʧʦʣʦʛʘ ʠ ʷʨʫʩʘ ʧʦʜʣʝʩʢʘ.  
ʋ 5ï10 ʦʩʦʙʝʡ ʚ ʢʘʞʜʦʤ ʣʦʢʘʣʠʪʝʪʝ ʠʟʤʝʨʷʣʠ ʚʳʩʦʪʫ, ʜʠʘʤʝʪʨ ʥʘ ʚʳʩʦʪʝ ʛʨʫʜʠ ʠ ʯʝʪʳʨʝ 

ʨʘʜʠʫʩʘ ʧʨʦʝʢʮʠʠ ʢʨʦʥʳ (ʪʘʙʣ. 2). ɺʦʟʨʘʩʪ ʩʚʦʙʦʜʥʦʨʘʩʪʫʱʠʭ ʦʩʦʙʝʡ ʠ ʜʝʨʝʚʴʝʚ ʚ ʢʦʣʢʘʭ 

ʩʦʩʪʘʚʣʷʝʪ 30ï45 ʣʝʪ, ʚ ʩʦʤʢʥʫʪʳʭ ʣʝʩʘʭ ï 50ï65 ʣʝʪ. 
 

ʊʘʙʣʠʮʘ 2 

ɿʥʘʯʝʥʠʷ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʫ ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʩʦʙʝʡ Quercus robur L.  

ʚ ʬʠʪʦʮʝʥʦʟʘʭ ʤʫʟʝʷ-ʟʘʧʦʚʝʜʥʠʢʘ çʂʫʣʠʢʦʚʦ ʇʦʣʝè 
 

Table 2 

Meanings of the morphometric parameters in the reproductive individuals of Quercus robur L. 

 in the phytocoenoses of the Kulikovo Pole museum-reserve 
 

ʃʦʢʘʣʠʪʝʪ 
ɿʥʘʯʝʥʠʷ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ɺʳʩʦʪʘ, ʤ ɼʠʘʤʝʪʨ, ʩʤ ʈʘʜʠʫʩ ʧʨʦʝʢʮʠʠ ʢʨʦʥʳ, ʤ 

1ʘ 

g1: 17 

g2: 16 (ʢʨʘʝʚʳʝ),  
20ï22 (ʩʦʣʠʪʝʨʳ ʠ ʚʥʫʪʨʠ ʢʦʣʢʘ)   

g1: 25 

g2: 25ï35 (ʢʨʘʝʚʳʝ), 30ï60 
(ʩʦʣʠʪʝʨʳ ʠ ʚʥʫʪʨʠ ʢʦʣʢʘ)   

g1: 4ï6 

g2: 5ï6,5 (ʢʨʘʝʚʳʝ),  
3ï10,5 (ʩʦʣʠʪʝʨʳ ʠ ʚʥʫʪʨʠ ʢʦʣʢʘ)  

1ʙ 
g2: 5ï10 (ʢʨʘʝʚʳʝ), 

17ï18 (ʚʥʫʪʨʠ ʣʝʩʘ) 

g2: 10ï15 (ʢʨʘʝʚʳʝ), 10ï35 

(ʚʥʫʪʨʠ ʣʝʩʘ) 

g2: 1,5ï2 (ʢʨʘʝʚʳʝ),  

5ï6 (ʚʥʫʪʨʠ ʣʝʩʘ)   

1ʚ 
g1: 6ï8 (ʚ ʦʢʥʘʭ) 
g2: 16ï24  

g1: 10ï15 (ʚ ʦʢʥʘʭ) 
g2: 25ï40  

g1: 0,5ï3 (ʚ ʦʢʥʘʭ) 
g2: 3ï7  

2 

g1: 6ï13  

g2: 24ï27 (ʢʨʘʝʚʳʝ), 22ï24 (ʚʥʫʪʨʠ 

ʣʝʩʘ), 18ï20 (ʩʦ ʚʪʦʨʠʯʥʦʡ ʢʨʦʥʦʡ 
ʠʣʠ ʩ ʟʘʛʥʫʪʳʤ ʩʪʚʦʣʦʤ)   

g1: 10ï15 

g2: 35ï45 (ʢʨʘʝʚʳʝ), 

25ï35 (ʚʥʫʪʨʠ ʣʝʩʘ)    

g1: 1,5ï3 

g2: 5ï10,5 (ʢʨʘʝʚʳʝ), 

3ï5 (ʚʥʫʪʨʠ ʣʝʩʘ)  

3ʘ 
g2: 16ï24 (ʛʦʨʝʣʳʝ*),  

22ï26 (ʠʥʪʘʢʪʥʳʝ*)   

g2: 15ï30 (ʛʦʨʝʣʳʝ*),  

30ï45 (ʠʥʪʘʢʪʥʳʝ*)   

g2: 1ï4 (ʛʦʨʝʣʳʝ*),  

3ï8 (ʠʥʪʘʢʪʥʳʝ*)   

3ʙ 
g1: 10ï13  
g2: 17ï19  

g1: 10ï20  
g2: 30ï50  

g1: 2ï3,5 
g2: 4,5ï7   

4 
g1: 9ï10  

g2: 14ï15 

g1: 15ï20  

g2: 20ï30  

g1: 2ï4,5  

g2: 3,5ï4,5 
 

ʇʨʠʤʝʯʘʥʠʝ. ɼʘʥʥʳʝ ʧʦ ʦʩʦʙʷʤ ʨʘʟʥʳʭ ʢʘʪʝʛʦʨʠʡ ʞʠʟʥʝʥʥʦʩʪʠ ʦʙʲʝʜʠʥʝʥʳ. * çɻʦʨʝʣʳʝè ʠ çʠʥʪʘʢʪʥʳʝè ï ʧʦʚʨʝ-

ʞʜʸʥʥʳʝ ʧʦʞʘʨʦʤ ʙʝʟ ʧʝʨʚʠʯʥʦʡ ʢʨʦʥʳ ʠ ʥʝ ʧʨʦʡʜʝʥʥʳʝ ʧʦʞʘʨʦʤ ʩ ʩʦʭʨʘʥʠʚʰʝʡʩʷ ʧʝʨʚʠʯʥʦʡ ʢʨʦʥʦʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
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ɸʨʭʠʪʝʢʪʫʨʥʳʡ ʘʥʘʣʠʟ ʦʩʦʙʝʡ ʚʢʣʶʯʘʣ ʜʚʝ ʩʪʘʜʠʠ. ɺʦ-ʧʝʨʚʳʭ, ʜʣʷ ʛʝʥʝʨʘʪʠʚʥʦʡ ʦʩʦʙʠ 

ʫʩʪʘʥʘʚʣʠʚʘʣʩʷ ʠʩʭʦʜʥʳʡ ʪʠʧ ʛʘʙʠʪʫʩʘ, ʠʣʠ ʘʨʭʠʪʝʢʪʫʨʥʳʡ ʪʠʧ (ɸʊ), ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ, 

ʧʨʝʜʣʦʞʝʥʥʦʡ ʘʚʪʦʨʦʤ (Stamenov, 2020). ɺʦ-ʚʪʦʨʳʭ, ʫ ʦʩʦʙʝʡ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʠʩʭʦʜʥʳʤ 

ɸʊ ʦʧʠʩʳʚʘʣʠʩʴ ʚʩʝ ʧʨʦʠʟʦʰʝʜʰʠʝ ʩ ʥʝʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʧʦʙʝʛʦʚʳʭ ʩʠʩʪʝʤ ʠ ʚʳʜʝʣʷʣʩʷ 

ʦʩʥʦʚʥʦʡ ʚʝʢʪʦʨ ʪʨʘʥʩʬʦʨʤʘʮʠʠ. 

ʇʝʨʝʯʠʩʣʠʤ ʢʨʘʪʢʦ ʦʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʤʝʪʦʜʠʢʠ ʚʳʜʝʣʝʥʠʷ ɸʊ (Stamenov, 2020). 

ɺʩʝ ʥʘʙʣʶʜʘʝʤʳʝ ʛʘʙʠʪʫʩʳ ʚʠʜʘ ʷʚʣʷʶʪʩʷ ʩʧʦʩʦʙʦʤ ʨʝʘʣʠʟʘʮʠʠ ʝʛʦ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʝʜʠʥʠ-

ʮʳ (ɸɽ) ï ʚʠʜʦʩʧʝʮʠʬʠʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʙʝʛʦʚʳʭ ʩʠʩʪʝʤ ʨʘʩʪʝʥʠʷ (Barth®lemy, 

Caraglio, 2007). ʊʠʧʠʟʠʨʦʚʘʪʴ ʛʘʙʠʪʫʩʳ ʤʦʞʥʦ ʯʝʨʝʟ ʢʘʪʝʛʦʨʠʶ ʞʠʟʥʝʥʥʦʡ ʬʦʨʤʳ, ʩʦʜʝʨ-

ʞʘʥʠʝ ʢʦʪʦʨʦʡ ʤʦʞʝʪ ʧʦ-ʨʘʟʥʦʤʫ ʪʨʘʢʪʦʚʘʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʝʜʫʱʝʛʦ ʧʨʠʥʮʠʧʘ (ʧʦʧʫ-

ʣʷʮʠʦʥʥʦ-ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʠʣʠ ʙʠʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ), ʥʦ ʦʙʳʯʥʦ ʦʩʥʦʚʘʥʦ ʥʘ ʜʣʠʪʝʣʴ-

ʥʦʩʪʠ ʞʠʟʥʠ ʩʢʝʣʝʪʥʳʭ ʦʩʝʡ, ʠʭ ʯʠʩʣʝ ʠ ʥʘʧʨʘʚʣʝʥʠʠ ʨʦʩʪʘ. ɽʱʸ ʦʜʠʥ ʩʧʦʩʦʙ ʦʙʦʙʱʝʥʠʷ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʛʘʙʠʪʫʩʦʚ ï ʯʝʨʝʟ ʚʳʜʝʣʝʥʠʝ ʬʦʨʤ ʢʨʦʥʳ. ɺʪʦʨʦʡ ʧʦʜʭʦʜ ʤʦʞʝʪ ʥʦʩʠʪʴ ʥʝ-

ʩʢʦʣʴʢʦ ʤʝʭʘʥʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ, ʧʦʩʢʦʣʴʢʫ ʦʜʥʘ ʠ ʪʘ ʞʝ ʬʦʨʤʘ ʢʨʦʥʳ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚ-

ʣʝʥʘ ʨʘʟʥʳʤʠ ʪʠʧʘʤʠ ʥʘʨʘʩʪʘʥʠʷ ʠ ʚʝʪʚʣʝʥʠʷ ʢʨʫʧʥʳʭ ʦʩʝʡ ʠ ʥʘʦʙʦʨʦʪ. ɸʚʪʦʨʦʤ ʧʨʝʜʣʘʛʘ-

ʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʥʷʪʠʝ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʪʠʧʘ (ɸʊ) (Stamenov, 2020). ɸʊ ʦʙʲʝʜʠʥʷʝʪ 

ʥʘʙʦʨ ʚʘʨʠʘʥʪʦʚ ʛʘʙʠʪʫʩʘ ʩʦ ʩʭʦʜʥʳʤʠ ʘʨʭʠʪʝʢʪʫʨʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʦʩʥʦʚʥʳʭ 

ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʫʨʦʚʥʝʡ ʢʨʦʥʳ, ʦʩʦʙʝʥʥʦ ʥʘ ʫʨʦʚʥʝ ʩʪʚʦʣʘ ʠ ʚʝʪʚʝʡ ʦʪ ʩʪʚʦʣʘ. ɸʊ ʚ ʠʝʨʘʨ-

ʭʠʠ ʨʘʩʧʦʣʦʞʝʥ çʥʠʞʝè ʞʠʟʥʝʥʥʦʡ ʬʦʨʤʳ, ʧʦʩʢʦʣʴʢʫ ʜʣʷ ʚʩʝʭ ɸʊ ʭʘʨʘʢʪʝʨʝʥ ʦʨʪʦʪʨʦʧ-

ʥʳʡ (ʠʣʠ ʭʦʪʷ ʙʳ ʜʠʘʛʦʥʘʣʴʥʳʡ) ʨʦʩʪ ʩʪʚʦʣʘ ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ ʜʦ ʧʦʣʦʚʠʥʳ ʚʳʩʦʪʳ ʦʩʦʙʠ 

ʠ ʚʳʭʦʜ ʦʩʦʙʠ ʥʘ ʛʨʘʥʠʮʫ ʷʨʫʩʦʚ ʧʦʜʣʝʩʢʘ ʠ ʜʨʝʚʦʩʪʦʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ɸʊ ʭʘʨʘʢʪʝʨʠʟʫʝʪ 

ʥʝ ʩʪʦʣʴʢʦ ʩʘʤʫ ʩʧʦʩʦʙʥʦʩʪʴ ʦʩʦʙʠ ʚʳʡʪʠ ʟʘ ʷʨʫʩ ʧʦʜʣʝʩʢʘ, ʩʢʦʣʴʢʦ ʩʧʦʩʦʙ ʦʩʚʦʝʥʠʷ ʛʦʨʠ-

ʟʦʥʪʘʣʴʥʦʛʦ ʠ ʚʥʫʪʨʠʢʨʦʥʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʫ ʚʠʨʛʠʥʠʣʴʥʳʭ ʠ ʤʦʣʦʜʳʭ 

ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʩʦʙʝʡ Q. robur ʚ ʬʠʪʦʮʝʥʦʟʘʭ ʟʦʥ ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʠ ʰʠʨʦʢʦ-

ʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ ʪʦʪ ʠʣʠ ʠʥʦʡ ɸʊ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʧʨʝʜʝʣʸʥʥʦʤʫ ʜʠʘʧʘʟʦʥʫ ʫʩʣʦʚʠʡ ʦʩʚʝ-

ʱʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ɸʊ ʦʙʨʘʟʫʶʪ ʵʢʦʪʦʧʠʯʝʩʢʠʡ ʨʷʜ ʚ ʨʷʜʫ ʦʪʢʨʳʪʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ > 

ʩʚʝʪʣʳʝ, çʧʘʨʢʦʚʳʝè ʚʪʦʨʠʯʥʳʝ ʣʝʩʘ > ʩʦʤʢʥʫʪʳʝ ʚʪʦʨʠʯʥʳʝ ʣʝʩʘ, ʦʩʦʙʝʥʥʦ ʩʦʩʥʦʚʳʝ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʵʢʦʪʦʧʠʯʝʩʢʠʤ ʨʷʜʦʤ ʙʳʣʠ ʜʘʥʳ ʥʘʟʚʘʥʠʷ ʢʘʞʜʦʤʫ ɸʊ: çʃʫʛʦʚʦʡè, 

çʆʧʫʰʝʯʥʳʡè, çʃʝʩʥʦʡ 1è, çʃʝʩʥʦʡ 2è. ɼʚʘ ʧʦʩʣʝʜʥʠʭ ʪʠʧʘ ʦʙʥʘʨʫʞʝʥʳ ʚ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ 

ʪʠʧʘʭ ʩʦʦʙʱʝʩʪʚ, ʥʦ ʧʨʠ ʵʪʦʤ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʙʠʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ. 

ʕʪʠ ʞʝ ʥʘʟʚʘʥʠʷ ɸʊ ʠʩʧʦʣʟɹʦʚʘʥʳ ʠ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʪʠʧʦʚ ʫ ʪʝʭ ʦʩʦʙʝʡ, ʢʦʪʦʨʳʝ ʧʨʦʠʟ-

ʨʘʩʪʘʶʪ ʚ ʜʨʫʛʠʭ ʧʨʠʨʦʜʥʳʭ ʟʦʥʘʭ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʤʦʛʫʪ ʦʪʣʠʯʘʪʴʩʷ ʧʦ ʵʢʦʪʦʧʠʯʝʩʢʦʡ 

ʧʨʠʫʨʦʯʝʥʥʦʩʪʠ. ʉʜʝʣʘʥʦ ʵʪʦ ʜʣʷ ʫʜʦʙʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʘ ʚʦ ʠʟʙʝʞʘʥʠʝ ʧʫʪʘʥʠʮʳ ʥʘʟʚʘ-

ʥʠʷ ʚʟʷʪʳ ʚ ʢʘʚʳʯʢʠ. 

ɼʣʷ ʧʦʥʠʤʘʥʠʷ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʪʠʧʘʤʠ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʯʠʩʣʠʪʴ ʦʩʥʦʚʥʳʝ ʠʝʨʘʨʭʠʯʝ-

ʩʢʠʝ ʫʨʦʚʥʠ ʧʦʙʝʛʦʚʳʭ ʩʠʩʪʝʤ ʢʨʦʥʳ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʩʪʚʦʣ, ʚʝʪʚʴ ʦʪ ʩʪʚʦʣʘ, ʤʥʦʛʦʣʝʪʥʷʷ 

ʧʦʙʝʛʦʚʘʷ ʩʠʩʪʝʤʘ, ʜʚʫʭʣʝʪʥʷʷ ʧʦʙʝʛʦʚʘʷ ʩʠʩʪʝʤʘ, ʛʦʜʠʯʥʳʡ ʧʦʙʝʛ. ɺʝʪʚʴ ʦʪ ʩʪʚʦʣʘ, 

ʧʦ ʀ. ʉ. ɸʥʪʦʥʦʚʦʡ ʠ ɽ. ɺ. ʌʘʪʴʷʥʦʚʦʡ (Antonova, Fatianova, 2016), ʦʙʨʘʟʦʚʘʥʘ ʩʠʩʪʝʤʦʡ ʦʩʝʡ, 

ʢʦʪʦʨʦʡ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʜʘʸʪ ʥʘʯʘʣʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʪʭʦʜʷʱʘʷ ʠʟ ʧʦʯʢʠ ʚʦʟʦʙʥʦʚʣʝʥʠʷ 

ʛʦʜʠʯʥʦʛʦ ʧʦʙʝʛʘ ʩʪʚʦʣʘ ʦʩʴ. ʅʘʠʙʦʣʝʝ ʩʠʣʴʥʳʝ ʚʝʪʚʠ ʦʪ ʩʪʚʦʣʘ ʦʪʥʝʩʝʥʳ ʢ ʩʢʝʣʝʪʥʳʤ (Shitt, 

1952). ʊʝʨʤʠʥ çʤʥʦʛʦʣʝʪʥʷʷ ʧʦʙʝʛʦʚʘʷ ʩʠʩʪʝʤʘè, ʠʣʠ ʄʇʉ, ʚʚʝʜʸʥ ʘʚʪʦʨʦʤ (Stamenov, 2020) 

ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʩʠʩʪʝʤʳ ʦʩʝʡ, ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʠʟ ʧʦʯʢʠ ʚʦʟʦʙʥʦʚʣʝʥʠʷ ʛʣʘʚʥʦʡ ʦʩʠ ʚʝʪʚʠ ʦʪ 

ʩʪʚʦʣʘ. ɺʠʟʫʘʣʴʥʦ ʝʸ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʢʘʢ çʤʠʥʠ-ʚʝʪʚʴè, çʚʝʪʚʴ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘè (ʥʝ ʧʫ-

ʪʘʪʴ ʩ ʧʦʨʷʜʢʦʤ ʚʝʪʚʣʝʥʠʷ ʦʩʝʡ ʚ ʩʦʩʪʘʚʝ ʢʨʦʥʳ). ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʠʩʪʝʤʳ ʦʩʝʡ, ʟʘʤʝ-

ʱʘʶʱʠʝ ʛʣʘʚʥʫʶ ʦʩʴ ʠʟ ʚʝʥʝʯʥʳʭ ʧʦʯʝʢ ʛʦʜʠʯʥʦʛʦ ʧʦʙʝʛʘ, ʥʝ ʦʪʥʦʩʷʪʩʷ ʢ ʄʇʉ. ɼʚʫʭʣʝʪʥʷʷ 

ʧʦʙʝʛʦʚʘʷ ʩʠʩʪʝʤʘ, ʠʣʠ ɼʇʉ (Antonova, Fatianova, 2016), ʷʚʣʷʝʪʩʷ ʤʠʥʠʤʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʥʦ-

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʝʜʠʥʠʮʝʡ ʢʨʦʥʳ, ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʙʫʩʣʦʚʣʠʚʘʶʱʝʡ ʪʦʧʦʣʦʛʠʶ ʩʢʝ-

ʣʝʪʥʳʭ ʩʪʨʫʢʪʫʨ ʥʘ ʚʳʩʰʠʭ ʫʨʦʚʥʷʭ ʦʨʛʘʥʠʟʘʮʠʠ ʢʨʦʥʳ. ɼʇʉ ʩʦʩʪʦʠʪ ʠʟ ʛʦʜʠʯʥʦʛʦ ʧʦʙʝʛʘ 

ʠ ʙʦʢʦʚʳʭ ʧʦʙʝʛʦʚ ʠʟ ʧʝʨʝʟʠʤʦʚʘʚʰʠʭ ʧʘʟʫʰʥʳʭ ʧʦʯʝʢ ʤʘʪʝʨʠʥʩʢʦʛʦ ʛʦʜʠʯʥʦʛʦ ʧʦʙʝʛʘ. ʀʩ-

ʧʦʣʴʟʦʚʘʥʘ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ɼʇʉ (Antonova, Fatianova, 2016) 

ʩ ʘʚʪʦʨʩʢʠʤ ʜʦʧʦʣʥʝʥʠʝʤ (Stamenov, 2020) ʜʣʷ Q. robur. ɻʦʜʠʯʥʳʡ ʧʦʙʝʛ ʧʦʥʠʤʘʝʪʩʷ 
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ʧʦ ʀ. ɸ. ɻʨʫʜʟʠʥʩʢʦʡ (Grudzinskaya, 1960). ʆʥ ʚʢʣʶʯʘʝʪ ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʵʣʝʤʝʥʪʘʨʥʳʭ 

ʧʦʙʝʛʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʯʠʩʣʘ ʮʠʢʣʦʚ ʨʦʩʪʘ ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʩʝʟʦʥ. 
ʆʩʥʦʚʥʳʤʠ ʙʠʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʫʨʦʚʥʝʡ ʚʳʩʪʫʧʘʶʪ ʦʨʠʝʥ-

ʪʘʮʠʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʥʘʨʘʩʪʘʥʠʝ ʦʩʝʡ (ʜʣʷ ʩʪʚʦʣʘ ʠ ʦʩʝʚʳʭ ʩʪʨʫʢʪʫʨ, ʦʙʨʘʟʫʶʱʠʭ ʚʝʪʚʠ 

ʦʪ ʩʪʚʦʣʘ ʠ ʄʇʉ), ʚʝʪʚʣʝʥʠʝ (ʜʣʷ ɼʇʉ), ʜʣʠʥʘ ʧʦʙʝʛʘ ʠ ʯʠʩʣʦ ʝʛʦ ʤʝʪʘʤʝʨʦʚ (ʜʣʷ ʛʦʜʠʯʥʦʛʦ 

ʧʦʙʝʛʘ). ʊʘʢʞʝ ʫʯʠʪʳʚʘʶʪʩʷ ʬʘʢʪʳ ʨʝʠʪʝʨʘʮʠʠ ʥʘ ʫʨʦʚʥʝ ʦʪ ʄʇʉ ʜʦ ʩʪʚʦʣʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, 

ʯʪʦ ʩʧʝʮʠʘʣʴʥʳʡ ʘʥʘʣʠʟ ʧʨʝʛʝʥʝʨʘʪʠʚʥʳʭ ʦʩʦʙʝʡ Q. robur ʚ ʬʠʪʦʮʝʥʦʟʘʭ çʂʫʣʠʢʦʚʘ ʇʦʣʷè 

ʥʝ ʚʭʦʜʠʣ ʚ ʟʘʜʘʯʠ ʥʘʰʝʡ ʨʘʙʦʪʳ, ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʚʳʙʦʨʦʯʥʘʷ ʦʮʝʥʢʘ ʚʠʨʛʠʥʠʣʴʥʳʭ ʦʩʦʙʝʡ 

ʚ ʧʦʩʘʜʢʘʭ ʠ ʚ ʩʘʤʦʩʝʚʝ ʥʘ ʦʪʢʨʳʪʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ, ʚ ʟʘʨʦʩʣʷʭ ʢʫʩʪʘʨʥʠʢʦʚ, ʚ ʙʝʨʝʟʥʷʢʘʭ 

ʠ ʚ ʜʫʙʨʘʚʘʭ. ɺ ʢʘʞʜʦʤ ʩʦʦʙʱʝʩʪʚʝ ʥʘ ʢʘʯʝʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 5ï10 ʦʩʦ-

ʙʝʡ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʠʨʛʠʥʠʣʴʥʳʝ ʦʩʦʙʠ Q. robur ʚ ʩʦʦʙʱʝʩʪʚʘʭ çʂʫʣʠʢʦʚʘ ʇʦʣʷè ʧʨʠʥʘʜ-

ʣʝʞʘʪ ʢ ʪʝʤ ʞʝ ɸʊ, ʯʪʦ ʠ ʦʩʦʙʠ ʚ ʧʨʠʨʦʜʥʳʭ ʟʦʥʘʭ ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʠ ʰʠʨʦʢʦʣʠʩʪ-

ʚʝʥʥʳʭ ʣʝʩʦʚ, ʠ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʥʠʭ ʧʦ ʯʘʩʪʥʳʤ ʧʨʠʟʥʘʢʘʤ ʧʦʙʝʛʦʚʳʭ ʩʠʩʪʝʤ, ʚʳʨʘʞʝʥʥʳʤ 

ʫ ʝʜʠʥʠʯʥʳʭ ʦʩʦʙʝʡ (ʪʘʙʣ. 3). 
 

ʊʘʙʣʠʮʘ 3 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʪʠʧʦʚ ʫ ʚʠʨʛʠʥʠʣʴʥʳʭ ʠ ʥʝʜʘʚʥʦ ʧʝʨʝʰʝʜʰʠʭ ʚ ʤʦʣʦʜʦʝ ʛʝʥʝʨʘʪʠʚʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ʦʩʦʙʝʡ Quercus robur L. ʚ ʬʠʪʦʮʝʥʦʟʘʭ ʶʛʘ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʟʘʧʦʚʝʜʥʠʢʘ çʂʘʣʫʞʩʢʠʝ ɿʘʩʝʢʠè  

(ʂʘʣʫʞʩʢʘʷ ʦʙʣʘʩʪʴ) (ʉʪʘʤʝʥʦʚ, 2020) ʩ ʜʦʧʦʣʥʝʥʠʷʤʠ ʜʣʷ ʤʫʟʝʷ-ʟʘʧʦʚʝʜʥʠʢʘ çʂʫʣʠʢʦʚʦ ʇʦʣʝè 
 

Table 3 

Features of the architectural types in virginal individuals and individuals recently turned into the young reproductive state 

of Quercus robur L. in the phytocoenoses of the southern Moscow Region and Kaluzhskiye Zaseki reserve  
(Kaluga Region) (Stamenov, 2020) with additions for the Kulikovo Pole museum-reserve 

 

ʇʘʨʘʤʝʪʨʳ 
ɸʨʭʠʪʝʢʪʫʨʥʳʝ ʪʠʧʳ 

çʃʫʛʦʚʦʡè çʆʧʫʰʝʯʥʳʡè çʃʝʩʥʦʡ 1è çʃʝʩʥʦʡ 2è 

 ʂʨʦʥʘ ʚ ʮʝʣʦʤ 

ʌʦʨʤʘ ʢʨʦʥʳ 

ʗʡʮʝʚʠʜʥʘʷ 

ʐʘʨʦʚʠʜʥʘʷ 

ʂʠʧʘʨʠʩʦʚʠʜʥʘʷ 

ʎʠʣʠʥʜʨʠʯʝʩʢʘʷ 
ʎʠʣʠʥʜʨʠʯʝʩʢʘʷ 
ʆʚʘʣʴʥʘʷ 

Y-, L-ʦʙʨʘʟʥʘʷ 

ɿʦʥʪʠʢʦʚʠʜʥʘʷ 

ʌʣʘʛʦʚʠʜʥʘʷ 

 ʉʪʚʦʣ 

ʆʨʠʝʥʪʘʮʠʷ 

ʆʨʪʦʪʨʦʧʥʳʡ ʆʨʪʦʪʨʦʧʥʳʡ > 

ʂʦʩʦʥʘʧʨʘʚʣʝʥʥʳʡ  

/ʧʣʘʛʠʦʪʨʦʧʥʳʡ S-ʦʙʨʘʟʥʳʡ ʂʦʩʦʥʘʧʨʘʚʣʝʥʥʳʡ  

ʅʘʨʘʩʪʘʥʠʝ ɻʝʤʠʩʠʤʧʦʜʠʘʣʴʥʦʝ1 ʉʠʤʧʦʜʠʘʣʴʥʦʝ ʩʦ çʚʩʪʘʚʢʘʤʠè ʤʦʥʦʧʦʜʠʝʚ 

ɺʝʪʚʣʝʥʠʝ ʠ 
ʥʘʙʦʨ ɼʇʉ 

ɸʢʨʦʪʦʥʥʦʝ, ʨɼʇʉ2 

ʃʦʞʥʳʝ ʤʫʪʦʚʢʠ 

ʦɼʇʉ 

ɸʢʨʦʪʦʥʥʦʝ, ʨɼʇʉ ɸʢʨʦʪʦʥʥʦʝ ʥʝʨʝʛʫʣʷʨʥʦʝ, ʨɼʇʉ 

ɻʦʜʠʯʥʳʝ ʧʦʙʝ-

ʛʠ 

ʄʦʥʦʬʘʟʥʳʝ3 (20ï40 ʩʤ) 

ɼʠʬʘʟʥʳʝ (40ï70 ʩʤ) 

ʄʦʥʦʬʘʟʥʳʝ 

(30ï40 ʩʤ) 

ʄʦʥʦʬʘʟʥʳʝ  

(10ï35 ʩʤ) 

ʄʦʥʦʬʘʟʥʳʝ  

(10ï35 ʩʤ) 

 ʉʢʝʣʝʪʥʘʷ ʚʝʪʚʴ ʦʪ ʩʪʚʦʣʘ 

ʆʨʠʝʥʪʘʮʠʷ 

1 ʟʦʥʘ: ʇʣʘʛʠʦʪʨʦʧʥʳʝ 
ʇʨʦʜʦʣʞʠʪʝʣʴʥʘʷ 1 ʟʦʥʘ 

2 ʟʦʥʘ: ɼʫʛʦʦʙʨʘʟʥʳʝ 

2 ʟʦʥʘ: ɼʫʛʦʦʙʨʘʟʥʳʝ  
ʠ ʢʦʩʦʥʘʧʨʘʚʣʝʥʥʳʝ 

ʩ ʝʜʠʥʠʯʥʳʤʠ  

ʧʣʘʛʠʦʪʨʦʧʥʳʤʠ 

ʇʣʘʛʠʦʪʨʦʧʥʳʝ  

ʠ ʢʦʩʦʥʘʧʨʘʚʣʝʥʥʳʝ 

S-ʦʙʨʘʟʥʳʝ  
ʠ ʚʳʧʫʢʣʦ-

ʧʦʥʠʢʘʶʱʠʝ 

ɺʩʝ ʚʘʨʠʘʥʪʳ 

 

ʅʘʨʘʩʪʘʥʠʝ 
ʉʠʤʧʦʜʠʘʣʴʥʦʝ >  
ɻʝʤʠʩʠʤʧʦʜʠʘʣʴʥʦʝ 

ɻʝʤʠʩʠʤʧʦʜʠʘʣʴʥʦʝ 
ʉʠʤʧʦʜʠʘʣʴʥʦʝ ʩ ʩʠʤʧʦʜʠʘʣʴʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ 

ʠ çʚʩʪʘʚʢʘʤʠè ʤʦʥʦʧʦʜʠʝʚ 

ɺʝʪʚʣʝʥʠʝ ɼʇʉ 

ʄʝʟʦʘʢʨʦʪʦʥʥʦʝ, ʘʢʨʦʪʦʥʥʦʝ, 
ʦɼʇʉ, ʨɼʇʉ 

ʄʝʟʦʘʢʨʦʪʦʥʥʦʝ, ʘʢʨʦʪʦʥʥʦʝ, ʚʩʝ ʪʠʧʳ ɼʇʉ  
ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʥɼʇʉ, ʟɼʇʉ ʠ ʦɼʇʉ 

0ï5 ʙ. ʧ. 

7 ʙ. ʧ. 
2ï4, 7ï10 ʙ. ʧ. 

2ï5 ʙ. ʧ. 
7 ʙ. ʧ. 

ɻʦʜʠʯʥʳʝ  

ʧʦʙʝʛʠ 
10ï30, 40ï50 ʩʤ 10ï30 ʩʤ 5ï20 ʩʤ 
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ʇʘʨʘʤʝʪʨʳ 
ɸʨʭʠʪʝʢʪʫʨʥʳʝ ʪʠʧʳ 

çʃʫʛʦʚʦʡè çʆʧʫʰʝʯʥʳʡè çʃʝʩʥʦʡ 1è çʃʝʩʥʦʡ 2è 

 ʄʥʦʛʦʣʝʪʥʷʷ ʧʦʙʝʛʦʚʘʷ ʩʠʩʪʝʤʘ 

ʆʨʠʝʥʪʘʮʠʷ 
ɼʫʛʦʦʙʨʘʟʥʘʷ, ʢʦʩʦʥʘʧʨʘʚʣʝʥʥʘʷ, ʧʣʘʛʠʦʪʨʦʧ-

ʥʘʷ 
ɺʩʝ ʚʘʨʠʘʥʪʳ 

ʅʘʨʘʩʪʘʥʠʝ ɻʝʤʠʩʠʤʧʦʜʠʘʣʴʥʦʝ, ʩʠʤʧʦʜʠʘʣʴʥʦʝ ʉʠʤʧʦʜʠʘʣʴʥʦʝ, ʨʝʜʢʦ ʛʝʤʠʩʠʤʧʦʜʠʘʣʴʥʦʝ 

ɺʝʪʚʣʝʥʠʝ ɼʇʉ 
ʦɼʇʉ, ʥɼʇʉ, ʟɼʇʉ ʥɼʇʉ, ʟɼʇʉ 

0ï2 ʙ. ʧ. 1ï8 ʙ. ʧ. 1ï3 ʙ. ʧ. 

ɻʦʜʠʯʥʳʝ  

ʧʦʙʝʛʠ 
5ï15 ʩʤ 5ï10 ʩʤ 2ï10 ʩʤ 

 

ʇʨʠʤʝʯʘʥʠʷ. ʂʫʨʩʠʚʦʤ ʦʙʦʟʥʘʯʝʥʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʙʝʛʦʚʳʭ ʩʠʩʪʝʤ ʫ ʝʜʠʥʠʯʥʳʭ ʦʩʦʙʝʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ɸʊ 

ʚ ʬʠʪʦʮʝʥʦʟʘʭ çʂʫʣʠʢʦʚʘ ʇʦʣʷè. 1 ï ʥʘʨʘʩʪʘʥʠʝ ʧʦ ɽ. ʃ. ʅʫʭʠʤʦʚʩʢʦʤʫ (Nukhimovsky, 1997): ʛʝʤʠʩʠʤʧʦʜʠʘʣʴʥʦʝ ʠ ʩʠʤ-

ʧʦʜʠʘʣʴʥʦʝ. 2 ï ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʪʠʧʳ ɼʇʉ (Antonova, Fatianova, 2016; Stamenov, 2020): ʈʜʧʩ ï ʨʦʩʪʦʚʳʝ, ʦɼʇʉ ï 
ʦʩʥʦʚʥʳʝ, ʥɼʇʉ ï ʥʝʩʫʱʠʝ, ʟɼʇʉ ï ʟʘʧʦʣʥʷʶʱʠʝ. 3 ï ʛʦʜʠʯʥʳʝ ʧʦʙʝʛʠ ʧʦ ɽ. ʃ. ʅʫʭʠʤʦʚʩʢʦʤʫ (Nukhimovsky, 1997): 

ʤʦʥʦʬʘʟʥʳʝ ï ʪʦʣʴʢʦ ʩ ʚʝʩʝʥʥʠʤ ʧʨʠʨʦʩʪʦʤ, ʜʠʬʘʟʥʳʝ ï ʩ ʚʝʩʝʥʥʠʤ ʠ ʣʝʪʥʠʤ ʧʨʠʨʦʩʪʘʤʠ. ʙ. ʧ. ï ʙʦʢʦʚʳʝ ʧʦʙʝʛʠ. 

 

ʏʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʠʩʭʦʜʥʳʡ ɸʊ ʫ ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʳʭ ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʩʦʙʝʡ, ʤʝʪʦʜʠʢʫ ʧʨʠ-

ʰʣʦʩʴ ʥʝʩʢʦʣʴʢʦ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʪʴ. ɺʦ-ʧʝʨʚʳʭ, ʫʯʠʪʳʚʘʣʦʩʴ ʯʠʩʣʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʪʚʦʣʦʚ 

ʠ ʘʥʘʣʠʟʠʨʦʚʘʣʘʩʴ ʠʭ ʘʨʭʠʪʝʢʪʫʨʘ ʫ ʤʥʦʛʦʩʪʚʦʣʴʥʳʭ ʦʩʦʙʝʡ. ʇʨʠ ʵʪʦʤ ʞʠʟʥʝʥʥʳʝ ʬʦʨʤʳ ʦʙʦʟʥʘ-

ʯʘʣʠʩʴ ʧʦ ʧʨʠʥʷʪʦʡ ʚ ʧʦʧʫʣʷʮʠʦʥʥʦ-ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʤʝʪʦʜʠʢʝ (Vostochnoevro-

peiskieé, 2004). ɺʦ-ʚʪʦʨʳʭ, ʚʚʠʜʫ ʙʦʣʴʰʠʭ ʨʘʟʤʝʨʦʚ ʚʟʨʦʩʣʳʭ ʜʝʨʝʚʝɹʚ ʚʳʙʦʨʦʯʥʦ ʠʟʤʝʨʷʣʠʩʴ 

ʜʣʠʥʳ ʛʦʜʠʯʥʳʭ ʧʦʙʝʛʦʚ ʪʦʣʴʢʦ ʥʘ ʥʠʞʥʠʭ ʚʝʪʚʷʭ. ɼʣʷ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʳʰʝ ʚʝʪʚʝʡ ʧʦ ʬʦʪʦʛʨʘ-

ʬʠʷʤ ʦʮʝʥʠʚʘʣʠʩʴ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʜʣʠʥʘʤʠ ʚʠʟʫʘʣʴʥʦ ʨʘʟʣʠʯʠʤʳʭ ʩʪʨʫʢʪʫʨ ʚ ʩʦʩʪʘʚʝ ʚʝʪʚʠ. 
 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ɾʠʟʥʝʥʥʳʝ ʬʦʨʤʳ (ɾʌ) Q. robur. ʇʦʤʠʤʦ ʧʨʝʦʙʣʘʜʘʶʱʝʡ ʦʜʥʦʩʪʚʦʣʴʥʦʡ ɾʌ (ʨʠʩ. 2), 

ʚʦ ʚʩʝʭ ʩʦʦʙʱʝʩʪʚʘʭ ʦʧʠʩʘʥʳ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ɾʌ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʩʪʚʦʣʘʤʠ: 
 

 
 

ʈʠʩ. 2. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʤʦʣʦʜʳʭ ʠ ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʳʭ ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʩʦʙʝʡ Quercus robur L.  

ʧʦ ʞʠʟʥʝʥʥʳʤ ʬʦʨʤʘʤ (ɾʌ) ʚ ʬʠʪʦʮʝʥʦʟʘʭ ʤʫʟʝʷ-ʟʘʧʦʚʝʜʥʠʢʘ çʂʫʣʠʢʦʚʦ ʇʦʣʝè.  

ʇʦ ʦʩʠ ʘʙʩʮʠʩʩ ʧʨʠʚʝʜʝʥʳ ʥʦʤʝʨʘ ʩʦʦʙʱʝʩʪʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʧʠʩʢʦʤ ʚ ʨʘʟʜʝʣʝ çʆʙʲʝʢʪʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷè. 
ɾʌ: ʆ ï ʦʜʥʦʩʪʚʦʣʴʥʘʷ, ʅ ï ʥʝʤʥʦʛʦʩʪʚʦʣʴʥʘʷ, ʇ ï ʧʦʨʦʩʣʝʦʙʨʘʟʫʶʱʘʷ, ʂ ï ʢʫʨʪʠʥʦʦʙʨʘʟʫʶʱʘʷ. 

 

Fig. 2. Distribution of the young and middle-aged reproductive individuals of Quercus robur L. according to their life forms 
in the phytocoenoses of the Kulikovo Pole museum-reserve. On the x-axis the numbers of communities according to the list 

in the chapter çObjects and methods of researchè are shown. Life forms: ʆ ï one-trunk, ʅ ï a few-trunk, ʇ ï coppice, K ï clump. 

 

1. ʅʝʤʥʦʛʦʩʪʚʦʣʴʥʳʝ ʜʝʨʝʚʴʷ. ɼʚʘ, ʨʝʜʢʦ ʪʨʠ ʩʪʚʦʣʘ ʦʙʣʘʜʘʶʪ ʩʭʦʜʥʦʡ ʘʨʭʠʪʝʢʪʫʨʦʡ 

ʠ ʥʝ ʨʘʟʣʠʯʘʶʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦ ʟʥʘʯʝʥʠʷʤ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

2. ʇʦʨʦʩʣʝʦʙʨʘʟʫʶʱʠʝ ʜʝʨʝʚʴʷ. ʉʠʩʪʝʤʘ ʢʨʦʥ ʢʦʦʨʜʠʥʠʨʫʝʪʩʷ 2ï4 ʩʪʚʦʣʘʤʠ. ʆʥʠ ʨʘʟʣʠʯʘʶʪ-

ʩʷ ʧʦ ʚʳʩʦʪʝ ʠ ʘʨʭʠʪʝʢʪʫʨʝ ʧʦʙʝʛʦʚʳʭ ʩʠʩʪʝʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʦʩʚʝʱʝʥʠʷ. ʅʘ ʦʧʫʰʢʘʭ 
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ʩʦʤʢʥʫʪʳʭ ʜʨʝʚʦʩʪʦʝʚ ʠ ʚ ʢʦʣʢʘʭ ʥʘ ʩʢʣʦʥʝ ʢ ɼʦʥʫ ʙʦʣʝʝ ʩʣʘʙʘʷ ʦʩʦʙʴ ʧʨʠʤʝʨʥʦ ʚ 1,5ï1,7 ʨʘʟʘ 

ʥʠʞʝ ʜʦʤʠʥʠʨʫʶʱʝʡ. ʂʨʦʤʝ ʪʦʛʦ, ʫ ʥʝʸ ʦʙʳʯʥʦ ʷʨʢʦ ʚʳʨʘʞʝʥʘ ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʚʩʝʭ ʚʝʪʚʝʡ 

(ʪʦʣʴʢʦ ʚ ʦʪʢʨʳʪʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ). ʉʪʚʦʣ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʟʘʯʘʩʪʫʶ ʠʩʢʨʠʚʣʷʝʪʩʷ ʜʫʛʦʦʙʨʘʟʥʦ 

ʠ ʬʦʨʤʠʨʫʝʪ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʩʠʤʧʦʜʠʝʚ, ʚʧʣʦʪʴ ʜʦ ʫʪʨʘʪʳ ʦʩʥʦʚʥʦʡ ʦʩʠ. ɺ ʢʦʣʢʘʭ ʠ ʚ ʩʦʤʢʥʫʪʦʤ 

ʜʨʝʚʦʩʪʦʝ ʥʘʛʦʨʥʦʡ ʜʫʙʨʘʚʳ ʫʨʦʯʠʱʘ ʉʨʝʜʥʠʡ ɼʫʙʠʢ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʩʠʣʴʥʳʤ ʠ ʩʣʘʙʳʤʠ ʩʪʚʦ-

ʣʘʤʠ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʜʠʢʘʣʴʥʝʝ (ʨʠʩ. 3.2ï3.4). ʊʘʢ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʪʚʦʣʳ ʚ 4ï12 ʨʘʟ ʥʠʞʝ ʠ ʚ 4ï

6 ʨʘʟ ʪʦʥʴʰʝ. ʆʙʨʘʟʫʝʤʘʷ ʠʤʠ ʢʨʦʥʘ ʚʠʟʫʘʣʴʥʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʚʠʨʛʠʥʠʣʴʥʦʡ ʦʩʦʙʠ. 

ʕʪʠ ʩʪʚʦʣʳ ʨʘʟʚʠʚʘʶʪ çʃʝʩʥʳʝè ɸʊ ʩʦ ʤʥʦʞʝʩʪʚʝʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʠʟ ʧʦʚʦʨʘʯʠʚʘʶʱʠʭ ʦʩʝʡ, 

ʨʘʟʜʝʣʷʶʱʠʭʩʷ ʜʠʭʘʟʠ̫ ʤʠ ʠ ʣʦʞʥʳʤʠ ʜʠʭʦʧʦʜʠʷʤʠ. ʆʪʤʝʯʝʥʳ ʦʯʝʥʴ ʥʠʟʢʠʝ ʩʪʚʦʣʳ (ʥʠ-

ʞʝ 1,5 ʤ), ʥʝʩʫʱʠʝ T-ʦʙʨʘʟʥʫʶ ʩʠʩʪʝʤʫ ʩʠʤʧʦʜʠʘʣʴʥʳʭ ʦʩʝʡ (ʨʠʩ. 3.2). 
 

 
 

ʈʠʩ. 3. ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʪʚʦʣʳ ʫ ʞʠʟʥʝʥʥʳʭ ʬʦʨʤ çʧʦʨʦʩʣʝʦʙʨʘʟʫʶʱʝʝ ʜʝʨʝʚʦè (2ï4) ʠ çʢʫʨʪʠʥʦʦʙʨʘʟʫʶʱʝʝ 

ʜʝʨʝʚʦè (1) ʫ ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʳʭ ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʩʦʙʝʡ Quercus robur L. ʚ ʬʠʪʦʮʝʥʦʟʘʭ ʤʫʟʝʷ-ʟʘʧʦʚʝʜʥʠʢʘ çʂʫʣʠʢʦ-

ʚʦ ʧʦʣʝè. ʌʠʪʦʮʝʥʦʟʳ: 1 ï ʙʘʡʨʘʯʥʘʷ ʠ 2ï4 ï ʥʘʛʦʨʥʘʷ ʜʫʙʨʘʚʳ ʚ ʫʨʦʯʠʱʝ ʉʨʝʜʥʠʡ ɼʫʙʠʢ. ʘ ï ʚʝʪʚʴ ʦʪ ʩʪʚʦʣʘ. 
 

Fig. 3. Auxiliary trunks in the coppice (2ï4) and clump (1) life forms in the middle-aged reproductive individuals 

 of Quercus robur L. in the phytocoenoses of the Kulikovo Pole museum-reserve.  

Phytocoenoses: 1 ï ravine oakery, 2 ï 4 ï upland oakery in the Sredniy Dubik tract. a ï branch from the trunk. 

 

3. ʂʫʨʪʠʥʦʦʙʨʘʟʫʶʱʠʝ ʜʝʨʝʚʴʷ ʦʪʤʝʯʝʥʳ ʥʘ ʥʠʞʥʝʤ ʩʢʣʦʥʝ ʙʘʣʢʠ ʉʨʝʜʥʠʡ ɼʫʙʠʢ. 

ʅʘ ʨʘʩʩʪʦʷʥʠʠ ʦʪ 0,5 ʜʦ 2 ʤ ʦʪ ʦʩʥʦʚʥʦʛʦ ʩʪʚʦʣʘ ʚ ʦʪʢʨʳʪʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʚʥʠʟ ʧʦ ʩʢʣʦʥʫ 

ʦʙʨʘʱʝʥʳ 1ï4 ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʪʚʦʣʘ. ʌʘʢʪʠʯʝʩʢʠ ʠʭ ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ ʧʨʠ-
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ʧʦʜʥʷʪʳʡ ʩʪʣʘʥʠʢ ʚʳʩʦʪʦʡ ʥʝ ʙʦʣʝʝ 2 ʤ ʠ ʜʣʠʥʦʡ 5ï6 ʤ (ʨʠʩ. 3.1). ʉʪʚʦʣ ʨʘʩʪʸʪ ʚ ʮʝʣʦʤ 

ʧʣʘʛʠʦʪʨʦʧʥʦ ʩ S-ʦʙʨʘʟʥʳʤʠ ʠʩʢʨʠʚʣʝʥʠʷʤʠ ʚ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ. ʆʪʤʝʯʝʥʳ ʠ ʧʦʣ-

ʥʦʩʪʴʶ ʩʪʝʣʶʱʠʝʩʷ ʧʦ ʟʝʤʣʝ ʩʪʚʦʣʳ ï ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʥʝ ʤʝʥʝʝ 2 ʤ. ɼʠ-

ʩʪʘʣʴʥʘʷ ʪʨʝʪʴ ʦʙʳʯʥʦ ʧʨʠʧʦʜʥʠʤʘʝʪʩʷ. ɽʩʣʠ ʩʪʚʦʣ ʥʘʨʘʩʪʘʝʪ ʩʠʤʧʦʜʠʘʣʴʥʦ, ʪʦ ʦʥ ʬʦʨʤʠ-

ʨʫʝʪ ʜʦ 5 ʣʦʞʥʳʭ ʜʠʭʦʧʦʜʠʝʚ ʚ ʬʦʨʤʝ ʣʝʩʝʥʢʠ. ʇʨʠ ʵʪʦʤ ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʦʨʪʦʪʨʦʧʥʘʷ 

ʦʩʴ ʟʘʤʝʱʝʥʠʷ ʩʪʚʦʣʘ (ʜʘʣʝʝ ï ʆɿ) ʠʟ ʣʦʞʥʦʛʦ ʜʠʭʦʧʦʜʠʷ ʦʙʳʯʥʦ ʙʦʣʝʝ ʩʣʘʙʘʷ ʠ ʥʝ ʧʨʠʥʠ-

ʤʘʝʪ ʥʘ ʩʝʙʷ ʨʦʣʴ ʙʠʦʣʦʛʠʯʝʩʢʠ ʛʣʘʚʥʦʡ ʦʩʠ, ʘ ʙʣʠʞʝ ʢ ʜʠʩʪʘʣʴʥʦʡ ʟʦʥʝ ʚʩʝʡ ʩʠʩʪʝʤʳ ʛʣʘʚ-

ʥʦʡ ʦʩʠ ʚʝʪʚʠ, ʥʘʧʨʦʪʠʚ, ʫʩʠʣʠʚʘʝʪ ʩʚʦʝ ʟʥʘʯʝʥʠʝ. ʆʪʜʝʣʴʥʳʝ ʚʝʪʚʠ ʥʘ ʧʣʘʛʠʦʪʨʦʧʥʦʡ ʦʩʠ 

ʨʘʩʪʫʪ ʠʟ ʧʦʯʝʢ ʥʘ ʝʸ ʚʝʨʭʥʝʡ ʩʪʦʨʦʥʝ ʠ ʦʙʳʯʥʦ ɻ-ʦʙʨʘʟʥʦ ʟʘʛʠʙʘʶʪʩʷ. ʀ ʥʘ ʚʝʪʚʷʭ, ʠ ʥʘ ʆɿ 

(ʦʩʦʙʝʥʥʦ ʦʨʪʦʪʨʦʧʥʳʭ) ʧʦʚʪʦʨʷʶʪʩʷ çʣʝʩʪʥʠʯʥʳʝè ʩʪʨʫʢʪʫʨʳ (ʨʠʩ. 3.1). ɽʩʣʠ ʞʝ ʩʪʚʦʣ 

ʥʘʨʘʩʪʘʝʪ ʛʝʤʠʩʠʤʧʦʜʠʘʣʴʥʦ, ʪʦ ʧʝʨʝʭʦʜ ʢ ʜʠʘʛʦʥʘʣʴʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʨʦʩʪʘ ʙʦʣʝʝ ʧʣʘʚ-

ʥʳʡ. ʇʨʠ ʵʪʦʤ ʫ ʣʝʩʪʥʠʯʥʳʭ ʩʪʨʫʢʪʫʨ ʧʦ ʩʠʣʝ ʨʘʟʚʠʪʠʷ ʧʣʘʛʠʦʪʨʦʧʥʳʡ ʦʪʨʝʟʦʢ ʧʨʝʚʦʩʭʦ-

ʜʠʪ ʦʨʪʦʪʨʦʧʥʳʡ. ɺ ʜʠʩʪʘʣʴʥʳʭ ʯʘʩʪʷʭ ʛʣʘʚʥʳʭ ʦʩʝʡ ʚʩʝʭ ʩʢʝʣʝʪʥʳʭ ʩʪʨʫʢʪʫʨ ʦʙʨʘʟʫʶʪʩʷ 

ʣʠʙʦ ʛʝʤʠʩʠʤʧʦʜʠʘʣʴʥʳʝ ʮʝʧʦʯʢʠ ʥʘ ʦʩʥʦʚʝ ʩʨʝʜʥʠʭ ʠ ʜʣʠʥʥʳʭ ʛʦʜʠʯʥʳʭ ʧʦʙʝʛʦʚ, ʣʠʙʦ 

ʚʦʣʥʠʩʪʳʝ ʩʠʤʧʦʜʠʘʣʴʥʳʝ ʮʝʧʦʯʢʠ ʠʟ ʛʦʜʠʯʥʳʭ ʧʦʙʝʛʦʚ ʨʘʟʥʦʡ ʜʣʠʥʳ. ʅʘ ʦʩʥʦʚʝ ʙʦʣʝʝ 

ʜʣʠʥʥʳʭ ʛʦʜʠʯʥʳʭ ʧʦʙʝʛʦʚ ʬʦʨʤʠʨʫʶʪʩʷ 1ï4-ʧʦʙʝʛʦʚʳʝ ʦʩʥʦʚʥʳʝ ɼʇʉ. ʈʝʜʢʦ ʥʘ ʩʠʣʴʥʦʡ 

ʛʝʤʠʩʠʤʧʦʜʠʘʣʴʥʦʡ ʦʩʠ ʨʘʟʚʠʚʘʝʪʩʷ ʜʚʫʭʧʦʙʝʛʦʚʘʷ ʨʦʩʪʦʚʘʷ ɼʇʉ ʩ ʵʧʠʪʦʥʥʦʡ ʩʠʤʤʝʪʨʠʝʡ. 

ʇʨʝʦʙʣʘʜʘʥʠʝ ʦʩʥʦʚʥʳʭ ɼʇʉ ʩʦ çʚʩʪʘʚʢʘʤʠè ʨʦʩʪʦʚʳʭ ɼʇʉ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʩʪʚʦʣʦʚ, ʫ ʢʦ-

ʪʦʨʳʭ ʧʨʝʦʙʣʘʜʘʝʪ ʛʝʤʠʩʠʤʧʦʜʠʘʣʴʥʦʝ ʥʘʨʘʩʪʘʥʠʝ. ɹʦʣʝʝ ʢʦʨʦʪʢʠʝ ʛʦʜʠʯʥʳʝ ʧʦʙʝʛʠ ʜʘʶʪ 

ʥʘʯʘʣʦ ʥʝʚʝʪʚʷʱʠʤʩʷ ʠʣʠ 1ï2-ʧʦʙʝʛʦʚʳʤ ʟʘʧʦʣʥʷʶʱʠʤ ɼʇʉ, ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʩʪʚʦʣʦʚ ʩ 

ʩʠʩʪʝʤʘʤʠ ʣʦʞʥʳʭ ʜʠʭʦʧʦʜʠʝʚ. ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʛʝʤʠʩʠʤʧʦʜʠʘʣʴʥʳʝ ʮʝʧʦʯʢʠ ʪʘʢʞʝ 

ʦʙʨʘʟʫʁ ʪʩʷ, ʥʦ ʦʥʠ ʠʛʨʘʶʪ ʧʦʜʯʠʥʸʥʥʫʶ ʨʦʣʴ. 

ɼʘʣʝʝ ʤʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤ ɸʊ ʜʣʷ ʢʨʦʥʳ ʦʜʥʦʛʦ ʩʪʚʦʣʘ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʩʢʦʣʴʢʠʤʠ 

ʩʪʚʦʣʘʤʠ ʦʙʨʘʟʦʚʘʥʘ ʦʩʦʙʴ. ɺʩʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʩʭʦʜʥʳʭ ɸʊ ʠ ʧʫʪʝʡ ʠʭ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʚ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʪʘʢʞʝ ʧʨʠʚʝʜʝʥʳ ʜʣʷ ʢʨʦʥʳ, ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʥʘ ʦʜʥʦʤ ʩʪʚʦʣʝ. 

ɼʠʘʛʥʦʩʪʠʢʘ ʠʩʭʦʜʥʦʛʦ ɸʊ ʚ ʛʝʥʝʨʘʪʠʚʥʦʤ ʧʝʨʠʦʜʝ ʦʥʪʦʛʝʥʝʟʘ. çʃʫʛʦʚʦʡè ɸʊ 

ʚʳʜʝʣʷʣʠ ʫ ʦʩʦʙʝʡ, ʩʪʚʦʣ ʢʦʪʦʨʳʭ ʥʘʨʘʩʪʘʝʪ ʛʝʤʠʩʠʤʧʦʜʠʘʣʴʥʦ ʭʦʪʷ ʙʳ ʚ ʧʝʨʚʦʡ ʩʚʦʝʡ 

ʧʦʣʦʚʠʥʝ, ʘ ʢʦʩʦʥʘʧʨʘʚʣʝʥʥʳʝ ʣʠʙʦ ʜʫʛʦʦʙʨʘʟʥʳʝ ʚʝʪʚʠ ʦʪʭʦʜʷʪ ʧʦʜ ʦʩʪʨʳʤ ʫʛʣʦʤ. 

ʅʘʣʠʯʠʝ ʦʩʪʘʪʢʦʚ ʧʣʘʛʠʦʪʨʦʧʥʳʭ ʚʝʪʚʝʡ ʚ ʥʠʞʥʝʡ ʟʦʥʝ ʢʨʦʥʳ ʠ ʥʝ ʤʝʥʝʝ ʜʚʫʭ ʷʨʫʩʦʚ 

ʚʝʪʚʝʡ ʠʟ ʣʦʞʥʳʭ ʤʫʪʦʚʦʢ ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʩʪʚʦʣʘ ʪʘʢʞʝ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʠʩʭʦʜ-

ʥʳʤ ɸʊ ʙʳʣ çʃʫʛʦʚʦʡè. ɽʩʣʠ ʧʨʠ ʦʙʱʝʤ ʛʝʤʠʩʠʤʧʦʜʠʘʣʴʥʦʤ ʥʘʨʘʩʪʘʥʠʠ ʚ ʩʦʩʪʘʚʝ 

ʩʪʚʦʣʘ ʟʘʤʝʪʥʳ ʝʜʠʥʠʯʥʳʝ ʥʝʙʦʣʴʰʠʝ ʩʜʚʠʛʠ ʠʣʠ çʚʦʣʥʳè, ʩʪʚʦʣ ʦʪʢʣʦʥʷʝʪʩʷ ʧʦ ʜʠʘ-

ʛʦʥʘʣʠ, ʘ ʫʛʦʣ ʦʪʭʦʞʜʝʥʠʷ ʚʝʪʚʝʡ ʦʪ ʩʪʚʦʣʘ ʥʝ ʫʤʝʥʴʰʘʝʪʩʷ ʟʘʢʦʥʦʤʝʨʥʦ ʦʪ ʦʩʥʦʚʘʥʠʷ 

ʢ ʚʝʨʰʠʥʝ, ʪʦ ʠʩʭʦʜʥʳʡ ɸʊ ʪʘʢʠʭ ʦʩʦʙʝʡ ʦʪʥʦʩʠʣʠ ʢ çʆʧʫʰʝʯʥʦʤʫè. ʉʦʯʝʪʘʥʠʝ ʧʣʘ-

ʛʠʦʪʨʦʧʥʳʭ ʠ ʢʦʩʦʥʘʧʨʘʚʣʝʥʥʳʭ ʩʢʝʣʝʪʥʳʭ ʚʝʪʚʝʡ ʪʘʢʞʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʨʦʠʩʭʦʞ-

ʜʝʥʠʠ ʦʩʦʙʠ ʦʪ çʆʧʫʰʝʯʥʦʛʦè ɸʊ. ʀ ʫ çʃʫʛʦʚʦʛʦè, ʠ ʫ çʆʧʫʰʝʯʥʦʛʦè ɸʊ ʦʩʪʘʪʢʠ ʚʝʪ-

ʚʝʡ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʛʝʤʠʩʠʤʧʦʜʠʘʣʴʥʦʝ ʥʘʨʘʩʪʘʥʠʝ, ʘ ʚ ʞʠʚʦʡ ʯʘʩʪʠ ʢʨʦʥʳ ʣʠʙʦ ʙʦʣʴ-

ʰʘʷ ʯʘʩʪʴ ʚʝʪʚʝʡ ʥʘʨʘʩʪʘʝʪ ʛʝʤʠʩʠʤʧʦʜʠʘʣʴʥʦ (ʩ ʦʪʜʝʣʴʥʳʤʠ ʩʠʤʧʦʜʠʘʣʴʥʳʤʠ ʚʝʪʚʷ-

ʤʠ), ʣʠʙʦ ʥʝʙʦʣʴʰʠʝ ʩʠʤʧʦʜʠʠ ʥʝ ʪʨʘʥʩʬʦʨʤʠʨʫʶʪ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʩʪʨʫʢʪʫʨʫ ʚʝʪʚʠ. 

ɽʩʣʠ ʠʟ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʤʦʞʥʦ ʙʳʣʦ ʠʩʧʦʣʟɹʦʚʘʪʴ ʪʦʣʴʢʦ ʩʪʚʦʣ (ʢʦʛʜʘ ʢʨʦ-

ʥʘ ʩʠʣʴʥʦ ʦʯʠʱʝʥʘ ʦʪ ʚʝʪʚʝʡ), ʪʦ ʚʤʝʩʪʦ ʢʦʥʢʨʝʪʥʦʛʦ ʠʩʭʦʜʥʦʛʦ ɸʊ ʫʢʘʟʳʚʘʣʠ çʃʫʛʦ-

ʚʦʡ/ʆʧʫʰʝʯʥʳʡè. ʇʨʠ ʩʠʣʴʥʦʡ ʚʦʣʥʠʩʪʦʩʪʠ ʩʪʚʦʣʘ, ʥʘʣʠʯʠʠ ʨʝʛʫʣʷʨʥʳʭ ʣʦʞʥʳʭ ʜʠʭʦ-

ʧʦʜʠʝʚ, çʧʦʚʦʨʦʪʦʚè, çʣʝʩʝʥʦʢè, ʩʝʨʠʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʜʠʭʘʟʠʝʚ ʠ ʪʦʤʫ ʧʦʜʦʙʥʳʭ 

ʩʪʨʫʢʪʫʨ ʚ ʩʦʩʪʘʚʝ ʩʢʝʣʝʪʥʳʭ ʦʩʝʡ ʢʨʦʥʳ ʟʘ ʠʩʭʦʜʥʳʡ ɸʊ ʧʨʠʥʠʤʘʣʠ ʦʜʠʥ ʠʟ çʃʝʩʥʳʭè 

ʪʠʧʦʚ. ʀʥʜʝʢʩ çʃʝʩʥʦʛʦè ʪʠʧʘ (1 ʣʠʙʦ 2) ʫʩʪʘʥʘʚʣʠʚʘʣʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʪʷʞʸʥʥʦ-

ʩʪʠ ʦʨʪʦʪʨʦʧʥʦʛʦ ʦʪʨʝʟʢʘ ʩʪʚʦʣʘ. 

ɺ ʥʘʛʦʨʥʦʡ ʜʫʙʨʘʚʝ, ʥʝ ʟʘʪʨʦʥʫʪʦʡ ʧʦʞʘʨʦʤ, ʘ ʪʘʢʞʝ ʚ ʨʘʟʨʝʞʝʥʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʥʘ 

ʩʢʣʦʥʘʭ ʨʘʟʥʦʡ ʢʨʫʪʠʟʥʳ ʙʦʣʴʰʠʥʩʪʚʦ ʦʩʦʙʝʡ ʧʝʨʝʰʣʦ ʚ ʛʝʥʝʨʘʪʠʚʥʳʡ ʧʝʨʠʦʜ ʦʥʪʦʛʝʥʝʟʘ ʩ 

ʛʘʙʠʪʫʩʦʤ çʃʫʛʦʚʦʛʦè ɸʊ (ʨʠʩ. 4). ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʥʘ ʩʢʣʦʥʘʭ ʠ ʚ ʧʦʩʪʧʠʨʦʛʝʥʥʦʡ ʜʫʙʨʘʚʝ ʧʨʝ-

ʦʙʣʘʜʘʶʪ ʠʣʠ ʩʦʩʪʘʚʣʷʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʜʦʣʶ ʚ ʜʨʝʚʦʩʪʦʝ ʦʩʦʙʠ çʆʧʫʰʝʯʥʦʛʦè ɸʊ (ʨʠʩ. 4). 
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ʈʠʩ. 4. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʠʩʭʦʜʥʳʭ 
ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʪʠʧʦʚ ʫ ʦʩʦʙʝʡ 

Quercus robur L. ʚ ʬʠʪʦʮʝʥʦʟʘʭ 

ʤʫʟʝʷ-ʟʘʧʦʚʝʜʥʠʢʘ çʂʫʣʠʢʦʚʦ 
ʇʦʣʝè. ʇʦ ʦʩʠ ʘʙʩʮʠʩʩ ʧʨʠʚʝʜʝʥʳ 

ʥʦʤʝʨʘ ʩʦʦʙʱʝʩʪʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩʦ ʩʧʠʩʢʦʤ ʚ ʨʘʟʜʝʣʝ çʆʙʲʝʢʪʳ 
ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷè. ɸʨʭʠ-

ʪʝʢʪʫʨʥʳʝ ʪʠʧʳ: ʃʛ ï çʃʫʛʦʚʦʡè, 

ʃʛ/ʆ ï çʃʫʛʦʚʦʡ/ʆʧʫʰʝʯʥʳʡè, 
ʆ ï çʆʧʫʰʝʯʥʳʡè,  

ʃ1 ï çʃʝʩʥʦʡ 1è, ʃ2 ï çʃʝʩʥʦʡ 2è. 
 

Fig. 4. Distribution of the initial 

architectural types in the individ-

uals of Quercus robur L. 
in the phytocoenoses of the Kuli-

kovo Pole museum-reserve. 

On the x-axis the numbers of communities according to the list in the chapter çObjects and methods of researchè are 
shown. Architectural types: ʃʛ ï çMeadowè, ʃʛ/ʆ ï çMeadow/Marginè, ʆ ï çMarginè, ʃ1 ï çForest 1è, ʃ2 ï çForest 2è. 

 

ʊʨʘʥʩʬʦʨʤʘʮʠʷ ʘʨʭʠʪʝʢʪʫʨʳ ʢʨʦʥʳ ʚ ʛʝʥʝʨʘʪʠʚʥʦʤ ʧʝʨʠʦʜʝ ʦʥʪʦʛʝʥʝʟʘ. ɺ ʭʦʜʝ ʦʥʪʦʛʝ-

ʥʝʟʘ ʫ ʜʝʨʝʚʘ ʫʨʘʚʥʦʚʝʰʠʚʘʶʪʩʷ 

ʧʨʦʮʝʩʩʳ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ 

ʠ ʦʪʤʠʨʘʥʠʷ. ɹʘʣʘʥʩ ʜʦʩʪʠʛʘʝʪʩʷ 

ʚ ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʦʤ ʛʝʥʝʨʘʪʠʚʥʦʤ 

ʩʦʩʪʦʷʥʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʜʥʠʤ 

ʠʟ ʚʘʞʥʝʡʰʠʭ ʚʦʟʨʘʩʪʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʢʨʦʥʳ ʚʳʩʪʫʧʘʝʪ ʝʸ ʦʯʠʩʪʢʘ 

ʦʪ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠ ʙʦʣʝʝ ʨʘʥʥʠʭ 

ʩʪʨʫʢʪʫʨ. ʆʜʥʘʢʦ ʢʨʦʤʝ ʢʦʣʠʯʝ-

ʩʪʚʝʥʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʢʨʦʥʘ 

ʧʨʝʪʝʨʧʝʚʘʝʪ ʠ ʨʘʟʥʦʦʙʨʘʟʥʳʝ 

ʢʘʯʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ. ɺʩʝʛʦ 

ʫ ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʩʦʙʝʡ ʚʳʜʝʣʝʥr  

10 ʧʫʪʝʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʧʦʙʝʛʦ-

ʚʳʭ ʩʠʩʪʝʤ. ʆʯʝʚʠʜʥʦ, 

ʯʪʦ ʫ ʦʜʥʦʡ ʦʩʦʙʠ ʤʦʛʫʪ ʙʳʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʢ ʦʜʥʘ, ʪʘʢ ʠ  

ʛʨʫʧʧʘ ʠʣʠ ʜʘʞʝ ʚʩʝ ʧʫʪʠ ʪʨʘʥʩ-

ʬʦʨʤʘʮʠʠ. ʇʦʵʪʦʤʫ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʪʠʧʦʣʦʛʠʠ ʛʘʙʠʪʫʩʦʚ ʛʝʥʝʨʘʪʠʚ-

ʥʦʛʦ ʧʝʨʠʦʜʘ ʦʥʪʦʛʝʥʝʟʘ ʘʚʪʦʨ 

ʩʯʸʣ ʧʦʜʭʦʜʷʱʠʤ ʦʨʠʝʥʪʠʨʦʚʘʪʴ-

ʩʷ ʥʘ ʪʦʪ ʧʫʪʴ ʪʨʘʥʩʬʦʨʤʘʮʠʠ, 

ʢʦʪʦʨʳʡ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ 

ʩʪʨʫʢʪʫʨʥʦ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦ 

ʧʨʝʦʙʨʘʟʫʝʪ ʢʨʦʥʫ ʦʩʦʙʠ (ʨʠʩ. 5). 
 
ʈʠʩ. 5. ʇʫʪʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠʩʭʦʜʥʳʭ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʪʠʧʦʚ ʫ ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʩʦʙʝʡ Quercus robur L. ʚ ʬʠʪʦʮʝʥʦʟʘʭ 

ʤʫʟʝʷ-ʟʘʧʦʚʝʜʥʠʢʘ çʂʫʣʠʢʦʚʦ ʇʦʣʝè. ɸ ï ʥʝʦʩʥʦʚʥʳʝ ʠ ɹ ï ʦʩʥʦʚʥʳʝ ʧʫʪʠ. ʇʦ ʦʩʠ ʘʙʩʮʠʩʩ ï ʥʦʤʝʨʘ ʩʦʦʙʱʝʩʪʚ ʚ ʩʦʦʪ-

ʚʝʪʩʪʚʠʠ ʩʦ ʩʧʠʩʢʦʤ ʚ ʨʘʟʜʝʣʝ çʆʙʲʝʢʪʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷè. ʇʫʪʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ: 0 ï ʥʝʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʳʡ;  
1 ï ʘʢʨʦʧʝʪʘʣʴʥʦʝ ʦʪʤʠʨʘʥʠʝ ʚʝʪʚʝʡ ʚʜʦʣʴ ʩʪʚʦʣʘ; 2 ï ʙʘʟʠʧʝʪʘʣʴʥʦʝ ʦʪʤʠʨʘʥʠʝ ʧʦʙʝʛʦʚʳʭ ʩʠʩʪʝʤ;  

3 ï ʩʥʠʞʝʥʠʝ ʯʘʩʪʦʪʳ ʚʝʪʚʣʝʥʠʷ ʩʪʚʦʣʘ; 4 ï ʦʙʨʘʟʦʚʘʥʠʝ ʚʪʦʨʠʯʥʦʡ ʢʨʦʥʳ; 5 ï ʦʪʢʣʦʥʝʥʠʝ ʩʪʚʦʣʘ ʦʪ ʦʨʪʦʪʨʦʧʥʦʛʦ ʨʦʩʪʘ; 

6 ï ʫʩʠʣʝʥʠʝ ʧʦʣʠʘʨʭʠʯʝʩʢʦʛʦ ʧʣʘʥʘ ʦʨʛʘʥʠʟʘʮʠʠ ʩʪʚʦʣʘ; 7 ï ʪʝʥʜʝʥʮʠʷ ʢ ʧʦʥʠʢʘʥʠʶ ʚʝʪʚʝʡ; 8 ï ʥʘʨʫʰʝʥʠʝ ʟʦʥʠʨʦʚʘʥʠʷ 
ʢʨʦʥʳ; 9 ï ʫʩʠʣʝʥʠʝ ʧʦʣʠʘʨʭʠʯʝʩʢʦʛʦ ʧʣʘʥʘ ʦʨʛʘʥʠʟʘʮʠʠ ʚʝʪʚʝʡ; 10 ï ʧʨʦʷʚʣʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʥʝʤʝʜʣʝʥʥʦʡ ʨʝʠʪʝʨʘʮʠʠ. 
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Fig. 5. The ways of transformation of the initial architectural types in the reproductive individuals of Quercus robur L. 
in the phytocoenoses of the Kulikovo Pole museum-reserve. A ï non-core and ɹ ï main ways. On the x-axis the numbers 

of communities according to the list in the chapter çObjects and methods of researchè are shown. Ways of transformation: 

0 ï non-transformed; 1 ï acropetal mortality of the branches from the trunk; 2 ï basipetal mortality of the shoot systems;  
3 ï decrease of the trunk branching frequency; 4 ï secondary crown formation; 5 ï trunk deviation from the orthotropic 

growth direction; 6 ï increase of the polyarchic plan of organization in trunk; 7 ï trend of branch drooping; 8 ï disar-

rangement in crown zoning; 9 - increase of the polyarchic plan of organization in branches; 10 ï immediate reiteration. 

 
ʅʝʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʳʡ ʠʩʭʦʜʥʳʡ ɸʊ. ʋ çʃʫʛʦʚʦʛʦè ɸʊ ʧʦʜʦʙʥʳʝ ʦʩʦʙʠ ʷʚʣʷʶʪʩʷ 

ʩʦʣʠʪʝʨʘʤʠ ʣʠʙʦ ʨʘʩʪʫʪ ʚ ʨʘʟʨʝʞʝʥʥʳʭ ʢʦʣʢʘʭ ʠ ʧʦ ʦʧʫʰʢʘʤ ʙʘʡʨʘʯʥʳʭ ʜʫʙʨʘʚ (20ï45% 

ʦʩʦʙʝʡ ʠʩʭʦʜʥʦ çʃʫʛʦʚʦʛʦè ɸʊ ʚ ʵʪʠʭ ʫʩʣʦʚʠʷʭ). ɺʳʩʦʪʘ ʞʠʚʦʡ ʢʨʦʥʳ ʫ ʩʚʦʙʦʜʥʦ ʨʘʩʪʫ-

ʱʠʭ ʜʝʨʝʚʴʝʚ ʩʦʩʪʘʚʣʷʝʪ 80ï100% ʦʪ ʚʳʩʦʪʳ ʚʩʝʡ ʦʩʦʙʠ. ʇʨʠ ʙʦʣʝʝ ʩʦʤʢʥʫʪʦʤ ʧʨʦʠʟʨʘʩ-

ʪʘʥʠʠ, ʘ ʪʘʢʞʝ ʚʥʫʪʨʠ ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʟʘʨʦʩʣʝʡ ʠ ʧʦ ʦʧʫʰʢʘʤ ʣʝʩʘ ʤʠʥʠʤʘʣʴʥʘʷ ʚʳʩʦʪʘ 

ʞʠʚʦʡ ʢʨʦʥʳ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ 65ï75% ʦʪ ʚʳʩʦʪʳ ʦʩʦʙʠ. ɺʝʪʚʠ ʥʠʞʥʝʡ ʟʦʥʳ ʩʦʭʨʘʥʷʶʪ-

ʩʷ ʦʙʳʯʥʦ ʫ ʩʦʣʠʪʝʨʦʚ ʠ ʫ ʦʪʜʝʣʴʥʳʭ ʦʩʦʙʝʡ ʥʘ ʩʢʣʦʥʘʭ ʧʦ ʦʧʫʰʢʝ ʙʘʡʨʘʯʥʦʡ ʜʫʙʨʘʚʳ. 

ɺ ʟʘʨʦʩʣʷʭ ʢʫʩʪʘʨʥʠʢʦʚ ʥʠʞʥʷʷ ʟʦʥʘ ʢʨʦʥʳ ʤʦʞʝʪ ʧʨʝʚʳʰʘʪʴ 30% ʦʪ ʚʩʝʡ ʚʳʩʦʪʳ ʞʠʚʦʡ 

ʢʨʦʥʳ (ʨʠʩ. 6).  

 
 

ʈʠʩ. 6. ʉʨʝʜʥʝʚʦʟʨʘʩʪʥʳʝ ʛʝʥʝʨʘʪʠʚʥʳʝ ʦʩʦʙʠ Quercus robur L. ʚ ʬʠʪʦʮʝʥʦʟʘʭ ʤʫʟʝʷ-ʟʘʧʦʚʝʜʥʠʢʘ çʂʫʣʠʢʦʚʦ ʇʦ-

ʣʝè, ʠʩʭʦʜʥʳʡ ʘʨʭʠʪʝʢʪʫʨʥʳʡ ʪʠʧ (ɸʊ) ʢʦʪʦʨʳʭ ʥʝ ʧʦʜʚʝʨʛʩʷ ʩʫʱʝʩʪʚʝʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ.  

ʀʩʭʦʜʥʳʡ ɸʊ ʫ ʚʩʝʭ ʦʩʦʙʝʡ ï çʃʫʛʦʚʦʡè. ʌʠʪʦʮʝʥʦʟʳ: 1 ï ʢʦʣʢʠ ʚ ʫʨʦʯʠʱʝ ʉʨʝʜʥʠʡ ɼʫʙʠʢ, 2 ï ʩʢʣʦʥ ʢ ɼʦʥʫ 
ʚ ʫʨʦʯʠʱʝ ʊʘʪʠʥʢʠ, 3 ʠ 4 ï ʨʘʟʨʝʞʝʥʥʳʝ ʧʘʨʮʝʣʣʳ ʥʘʛʦʨʥʦʡ ʜʫʙʨʘʚʳ ʚ ʫʨʦʯʠʱʝ ʉʨʝʜʥʠʡ ɼʫʙʠʢ. 

 

Fig. 6. Non-transformed middle-aged reproductive indviduals of Quercus robur L. in the phytocoenoses of the Kulikovo 
Pole museum-reserve. All individuals have the çMeadowè initial architectural type. Phytocoenoses:  

1 ï forest outliers of the Sredniy Dubik tract, 2 ï slope towards the Don river in the Tatinki tract;  

3 and 4 ï open parcels in the upland oakery in the Sredniy Dubik tract. 

 

ʂʨʦʥʫ ʦʙʨʘʟʫʶʪ 10ï30 ʚʝʪʚʝʡ, ʯʘʩʪʴ ʢʦʪʦʨʳʭ ʩʦʙʨʘʥʘ ʚ ʷʨʫʩʳ (1ï10 ʷʨʫʩʦʚ). ʆʩʦʙʠ, 

ʧʨʦʠʟʨʘʩʪʘʶʱʠʝ ʥʘ ʚʝʨʭʥʝʤ ʢʨʘʝ ʩʢʣʦʥʘ ʦʚʨʘʛʘ, ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʤʝʥʝʝ 10 ʚʝʪʚʝʡ. ɼʦʣʷ 

ʚʝʪʚʝʡ ʩ ʄʇʉ ʚʘʨʴʠʨʫʝʪ ʦʪ 0 ʜʦ 100%. ʇʨʠ ʩʚʦʙʦʜʥʦʤ ʨʦʩʪʝ ʠ ʚ ʢʫʩʪʘʨʥʠʢʘʭ ʢʨʦʥʘ ʧʨʠʥʠ-

ʤʘʝʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʬʦʨʤ ʦʪ ʩʢʨʫʛʣʸʥʥʦ-ʧʠʨʘʤʠʜʘʣʴʥʦʡ ʜʦ ʵʣʣʠʧʪʠʯʝʩʢʦʡ ʠ ʰʘʨʦʚʠʜʥʦʡ. 

ʅʘ ʦʧʫʰʢʘʭ ʣʝʩʘ ʢʨʦʥʘ ʟʘʯʘʩʪʫʶ ʘʩʠʤʤʝʪʨʠʯʥʘ ʠ ʠʤʝʝʪ ʷʡʮʝʚʠʜʥʦ-ʵʣʣʠʧʪʠʯʝʩʢʫʶ ʬʦʨʤʫ. 

ʇʨʝʜʩʪʘʚʣʝʥʳ ʦʩʦʙʠ ʠ ʪʦʣʴʢʦ ʩ ʜʫʛʦʦʙʨʘʟʥʳʤʠ ʠʣʠ ʩʧʨʷʤʣʸʥʥʳʤʠ ʢʦʩʦʥʘʧʨʘʚʣʝʥʥʳʤʠ 

ʚʝʪʚʷʤʠ, ʠ ʩ ʜʚʫʤʷ ʚʘʨʠʘʥʪʘʤʠ ʢʦʥʬʠʛʫʨʘʮʠʠ ʚʝʪʚʝʡ (ʨʠʩ. 7). ʂ ʣʦʢʘʣʴʥʳʤ ʪʨʘʥʩʬʦʨʤʘʮʠ-
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ʷʤ, ʟʘʪʨʘʛʠʚʘʶʱʠʤ ʝʜʠʥʠʯʥʳʝ ʚʝʪʚʠ, ʦʪʥʦʩʷʪʩʷ ʧʨʦʛʠʙʳ ʚʥʫʪʨʴ ʠ ʧʦʥʠʢʘʥʠʝ ʛʣʘʚʥʦʡ ʦʩʠ 

ʚʝʪʚʠ, ʦʙʨʘʟʦʚʘʥʠʝ ʦʪʜʝʣʴʥʳʭ ʚʦʣʥʠʩʪʳʭ ʠʣʠ ʣʦʤʘʥʳʭ ʩʠʤʧʦʜʠʘʣʴʥʳʭ ʮʝʧʦʯʝʢ ʧʦʙʝʛʦʚ, 

çʚʩʪʘʚʢʠè ʧʣʘʛʠʦʪʨʦʧʥʳʭ ʚʝʪʚʝʡ ʚ ʪʦʡ ʯʘʩʪʠ ʢʨʦʥʳ, ʛʜʝ ʦʥʠ ʫ ʠʩʭʦʜʥʦʛʦ ɸʊ ʚ ʚʠʨʛʠʥʠʣʴ-

ʥʦʤ ʩʦʩʪʦʷʥʠʠ ʥʝ ʦʙʨʘʟʫʶʪʩʷ. ɼʝʪʘʣʴʥʦ ʵʪʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʜʘʣʝʝ 

ʫʞʝ ʚ ʢʘʯʝʩʪʚʝ ʦʪʜʝʣʴʥʳʭ ʧʫʪʝʡ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʢʨʦʥʳ. 

 

 
 

ʈʠʩ. 7. ʉʢʝʣʝʪʥʳʝ ʚʝʪʚʠ ʦʪ ʩʪʚʦʣʘ ʫ ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʳʭ ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʩʦʙʝʡ Quercus robur L. ʚ ʬʠʪʦʮʝʥʦʟʘʭ ʤʫʟʝʷ-

ʟʘʧʦʚʝʜʥʠʢʘ çʂʫʣʠʢʦʚʦ ʇʦʣʝè, ʠʩʭʦʜʥʳʡ ʘʨʭʠʪʝʢʪʫʨʥʳʡ ʪʠʧ (ɸʊ) ʢʦʪʦʨʳʭ ʥʝ ʧʦʜʚʝʨʛʩʷ ʩʫʱʝʩʪʚʝʥʥʦʡ ʪʨʘʥʩʬʦʨ-
ʤʘʮʠʠ. ʀʩʭʦʜʥʳʡ ɸʊ ʫ ʚʩʝʭ ʦʩʦʙʝʡ ï çʃʫʛʦʚʦʡè. 1 ʠ 2 ï ʚʝʪʚʠ ʥʠʞʥʝʡ ʟʦʥʳ ʢʨʦʥʳ, 3ï8 ï ʚʝʪʚʠ ʚʪʦʨʦʡ  

ʟʦʥʳ ʢʨʦʥʳ. ʆʪʦʙʨʘʞʝʥʳ ʚʝʪʚʠ ʫ ʩʚʦʙʦʜʥʦʨʘʩʪʫʱʠʭ ʦʩʦʙʝʡ ʚ ʢʦʣʢʘʭ ʫʨʦʯʠʱʘ ʉʨʝʜʥʠʡ ɼʫʙʠʢ (1ï5, 7 ʠ 8)  

ʠ ʥʘ ʩʢʣʦʥʝ ʢ ɼʦʥʫ ʚ ʫʨʦʯʠʱʝ ʊʘʪʠʥʢʠ (6).  
ʉʠʥʠʤ ʮʚʝʪʦʤ ʧʦʢʘʟʘʥʳ ʛʣʘʚʥʳʝ ʦʩʠ ʠ ʟʘʤʝʱʘʶʱʠʝ ʠʭ ʦʩʠ ʫ ʤʥʦʛʦʣʝʪʥʠʭ ʧʦʙʝʛʦʚʳʭ ʩʠʩʪʝʤ. 

 

Fig. 7. Skeletal branches from the trunk in the non-transformed middle-aged reproductive individuals of Quercus robur L. 

in the phytocoenoses of the Kulikovo Pole museum-reserve. All individuals have the çMeadowè initial architectural type.  
1 and 2 ï branches of the lower crown zone, 3ï8 ï branches of the second crown zone. Branches of the open-growth indi-

viduals that grow in the forest outliers of the Sredniy Dubik tract (1ï5, 7 and 8) and in the slope towards the Don river (6) 

 are shown. The main axes and their replacing axes of the perennial shoot systems are shown with the blue color. 
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ʀʩʭʦʜʥʳʡ çʆʧʫʰʝʯʥʳʡè ɸʊ ʩʦʭʨʘʥʷʝʪʩʷ ʫ ʦʩʦʙʝʡ ʧʦ ʛʨʘʥʠʮʘʤ ʣʝʩʥʳʭ ʤʘʩʩʠʚʦʚ 

(ʜʦ 25% ʦʩʦʙʝʡ ʦʪ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʠʩʭʦʜʥʦ çʆʧʫʰʝʯʥʦʛʦè ɸʊ), ʘ ʪʘʢʞʝ 

ʚʥʫʪʨʠ ʥʘʛʦʨʥʦʡ ʜʫʙʨʘʚʳ ʚ ʥʝʙʦʣʴʰʠʭ ʦʢʥʘʭ (6%). ɺʳʩʦʪʘ ʢʨʦʥʳ ʩʦʩʪʘʚʣʷʝʪ 60ï85% 

ʦʪ ʦʙʱʝʡ ʚʳʩʦʪʳ ʦʩʦʙʠ. ʂʨʦʥʘ ʦʙʨʘʟʦʚʘʥʘ 5ï10 (ʜʦ 15 ʚ ʦʢʥʘʭ) ʢʦʩʦʥʘʧʨʘʚʣʝʥʥʳʤʠ ʠ ʧʣʘ-

ʛʠʦʪʨʦʧʥʳʤʠ ʚʝʪʚʷʤʠ, ʢʦʪʦʨʳʝ ʯʝʨʝʜʫʶʪʩʷ ʙʝʟ ʘʢʨʦʧʝʪʘʣʴʥʦʛʦ ʛʨʘʜʠʝʥʪʘ ʧʦ ʫʤʝʥʴʰʝʥʠʶ 

ʫʛʣʘ ʦʪʭʦʞʜʝʥʠʷ ʚʝʪʚʠ. ʗʨʫʩʳ ʚʝʪʚʝʡ ʥʘ ʩʪʚʦʣʝ ʦʙʨʘʟʫʶʪʩʷ ʨʝʜʢʦ. ʆʙʳʯʥʦ ʫ 10ï30% ʚʝʪʚʝʡ 

ʨʘʟʚʠʚʘʶʪʩʷ ʄʇʉ. ʂʨʦʥʘ ʠʤʝʝʪ ʬʦʨʤʫ ʮʠʣʠʥʜʨʘ, ʩʢʨʫʛʣʸʥʥʦʛʦ ʨʦʤʙʘ ʣʠʙʦ ʧʘʨʘʣʣʝʣʦ-

ʛʨʘʤʤʘ. ʋ ʝʜʠʥʠʯʥʳʭ ʚʝʪʚʝʡ ʚ ʩʦʩʪʘʚʝ ʛʣʘʚʥʦʡ ʦʩʠ ʦʙʨʘʟʫʶʪʩʷ ʚʦʣʥʠʩʪʳʝ ʩʠʤʧʦʜʠʠ, 

ʘ ʆɿ ʛʣʘʚʥʦʡ ʦʩʠ ʤʦʛʫʪ ʦʙʨʘʟʦʚʳʚʘʪʴ ʩʣʦʞʥʳʝ ʩʪʨʫʢʪʫʨʳ ʠʟ ʣʦʞʥʳʭ ʜʠʭʦʧʦʜʠʝʚ. 

1. ɸʢʨʦʧʝʪʘʣʴʥʦʝ ʦʪʤʠʨʘʥʠʝ ʚʝʪʚʝʡ ʚʜʦʣʴ ʩʪʚʦʣʘ. ʆʪʤʝʯʝʥʦ ʚʦ ʚʩʝʭ ʩʦʦʙʱʝʩʪʚʘʭ 

ʠ ʫ ʦʩʦʙʝʡ ʚʩʝʭ ɸʊ, ʥʦ ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʩʦʤʢʥʫʪʳʭ ʜʨʝʚʦʩʪʦʝʚ. ɺ ʟʘʨʦʩʣʷʭ ʢʫʩʪʘʨʥʠʢʦʚ 

ʠ ʥʘ ʩʢʣʦʥʝ ʢ ɼʦʥʫ ʫ ʦʩʦʙʝʡ çʃʫʛʦʚʦʛʦè ɸʊ ʚʳʩʦʪʘ ʢʨʦʥʳ ʩʦʩʪʘʚʣʷʝʪ 65ï85% ʦʪ ʦʙʱʝʡ ʚʳʩʦʪʳ 

ʜʝʨʝʚʘ. ʆʪʤʠʨʘʶʪ ʚ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʚʝʪʚʠ ʥʠʞʥʝʡ ʟʦʥʳ ʢʨʦʥʳ. ɺʦ ʚʩʝʭ ʩʦʤʢʥʫʪʳʭ ʩʦʦʙʱʝʩʪʚʘʭ 

ʚʥʫʪʨʠ ʜʨʝʚʦʩʪʦʷ ʞʠʚʘʷ ʢʨʦʥʘ ʟʘʥʠʤʘʝʪ 40ï70% ʚʳʩʦʪʳ ʩʪʚʦʣʘ ʫ ʛʦʩʧʦʜʩʪʚʫʁ ʱʠʭ ʦʩʦʙʝʡ (ʦʩʦ-

ʙʝʥʥʦ çʃʫʛʦʚʦʛʦè ɸʊ), ʘ ʫ ʦʩʦʙʝʡ ʧʦʥʠʞʝʥʥʦʡ ʞʠʟʥʝʥʥʦʩʪʠ ʫʤʝʥʴʰʘʝʪʩʷ ʠ ʜʦ 20% (ʨʠʩ. 8). 

 

 
 

ʈʠʩ. 8. ʄʦʣʦʜʳʝ ʠ ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʳʝ ʛʝʥʝʨʘʪʠʚʥʳʝ ʦʩʦʙʠ Quercus robur L. ʚ ʬʠʪʦʮʝʥʦʟʘʭ ʤʫʟʝʷ-ʟʘʧʦʚʝʜʥʠʢʘ  

çʂʫʣʠʢʦʚʦ ʇʦʣʝè, ʦʩʥʦʚʥʳʤ ʧʫʪʸʤ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʢʨʦʥʳ ʫ ʢʦʪʦʨʳʭ ʚʳʩʪʫʧʘʝʪ ʘʢʨʦʧʝʪʘʣʴʥʦʝ ʦʪʤʠʨʘʥʠʝ ʚʝʪʚʝʡ 

ʚʜʦʣʴ ʩʪʚʦʣʘ. ʀʩʭʦʜʥʳʝ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʪʠʧʳ ʠ ʩʦʦʙʱʝʩʪʚʘ: 1, 2 ʠ 3 (ʤʦʣʦʜʘʷ ʛʝʥʝʨʘʪʠʚʥʘʷ ʦʩʦʙʴ) ï çʃʫʛʦʚʦʡè, 
ʩʢʣʦʥ ʢ ɼʦʥʫ ʚ ʫʨʦʯʠʱʝ ʊʘʪʠʥʢʠ; 4 ï çʆʧʫʰʝʯʥʳʡè, ʙʘʡʨʘʯʥʘʷ ʜʫʙʨʘʚʘ ʚ ʫʨʦʯʠʱʝ ʉʨʝʜʥʠʡ ʜʫʙʠʢ; 5 ï çʃʫʛʦʚʦʡè, 

ʥʘʛʦʨʥʘʷ ʜʫʙʨʘʚʘ ʚ ʫʨʦʯʠʱʝ ʉʨʝʜʥʠʡ ɼʫʙʠʢ; 6 ï çʃʫʛʦʚʦʡè, ʙʘʡʨʘʯʥʘʷ ʜʫʙʨʘʚʘ ʚ ʫʨʦʯʠʱʝ ʅʠʞʥʠʡ ɼʫʙʠʢ;  
7 ï çʃʝʩʥʦʡ 1è, ʦʢʥʦ ʚ ʥʘʛʦʨʥʦʡ ʜʫʙʨʘʚʝ ʚ ʫʨʦʯʠʱʝ ʉʨʝʜʥʠʡ ɼʫʙʠʢ; 8 ï çʃʝʩʥʦʡ 1è, ʧʘʨʮʝʣʣʘ, ʥʝ ʟʘʪʨʦʥʫʪʘʷ  

ʧʦʞʘʨʦʤ ʚ ʥʘʛʦʨʥʦʡ ʜʫʙʨʘʚʝ ʚ ʫʨʦʯʠʱʝ ʊʘʪʠʥʢʠ. ɿʝʣʸʥʳʤ ʮʚʝʪʦʤ ʫ ʦʩʦʙʠ 4 ʧʦʢʘʟʘʥʳ ʚʪʦʨʠʯʥʳʝ ʚʝʪʚʠ. 
 

Fig. 8. Young and middle-aged reproductive individuals of Quercus robur L. in the phytocoenoses of the Kulikovo Pole 
museum-reserve with the acropetal mortality of the branches from the trunk as a main way of transformation. Initial archi-

tectural types and communities: 1, 2 and 3 (a young reproductive individual) ï çMeadowè, slope to the Don river  

in the Tatinki tract; 4 ï çMarginè, ravine oakery in the Sredniy Dubik tract; 5 ï çMeadowè, upland oakery in the Sredniy 
Dubik tract; 6 ï çMeadowè, ravine oakery in the Nizhniy Dubik tract; 7 ï çForest 1è, a gap in the upland oakery  

in the Sredniy Dubik tract; 8 ï çForest 1è, an unburned parcel in the upland oakery in the Tatinki tract.  

The green color in the individual No 4 shows the secondary bracnhes. 
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ɺ ʫʩʣʦʚʠʷʭ ʩʦʤʢʥʫʪʦʛʦ ʨʦʩʪʘ ʩʦʭʨʘʥʷʝʪʩʷ ʦʙʳʯʥʦ 5ï10 ʚʝʪʚʝʡ (ʨʠʩ. 9). ʆʙʨʘʩʪʘʶʱʠʝ ʚʝʪʚʠ 

ʦʪʤʠʨʘʶʪ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ӏïĲ ʩʪʚʦʣʘ. ʕʪʦʪ ʧʫʪʴ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʩʧʦʩʦʙʦʤ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʢʨʦʥʳ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʦʩʦʙʝʡ ʚ ʩʦʤʢʥʫʪʳʭ ʩʦʦʙʱʝʩʪʚʘʭ. ʌʘʢʪʠʯʝʩʢʠ ʦʥ ʦʪʨʘ-

ʞʘʝʪ ʧʨʦʮʝʩʩʳ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʚʟʨʦʩʣʝʥʠʷ ʠ ʩʪʘʨʝʥʠʷ ʦʩʦʙʠ ʙʝʟ ʥʘʢʣʘʜʢʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝ-

ʥʠʡ ʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʢʨʦʥʘ ʧʨʝʦʙʨʘʟʫʝʪʩʷ 

ʧʦ ʜʨʫʛʦʤʫ ʧʫʪʠ, ʚʳʩʦʪʘ ʩʦʚʦʢʫʧʥʦʩʪʠ ʞʠʚʳʭ ʚʝʪʚʝʡ ʦʪ ʩʪʚʦʣʘ ʠ ʆɿ ʩʪʚʦʣʘ ʚʥʫʪʨʠ ʜʨʝʚʦʩʪʦʷ 

ʚ ʮʝʣʦʤ ʥʝ ʧʨʝʚʳʰʘʝʪ 70% ʦʪ ʚʳʩʦʪʳ ʚʩʝʡ ʦʩʦʙʠ, ʘ ʦʙʳʯʥʦ ʩʦʩʪʘʚʣʷʝʪ 30ï50%. 

 

 
 

ʈʠʩ. 9. ʉʢʝʣʝʪʥʳʝ ʚʝʪʚʠ ʦʪ ʩʪʚʦʣʘ ʫ ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʳʭ ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʩʦʙʝʡ Quercus robur L. ʚ ʩʦʤʢʥʫʪʳʭ ʜʨʝʚʦ-
ʩʪʦʷʭ ʬʠʪʦʮʝʥʦʟʦʚ ʤʫʟʝʷ-ʟʘʧʦʚʝʜʥʠʢʘ çʂʫʣʠʢʦʚʦ ʇʦʣʝè. ʀʩʭʦʜʥʳʝ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʪʠʧʳ ʠ ʩʦʦʙʱʝʩʪʚʘ:  

1 ï çʆʧʫh ʝʯʥʳʡè, ʛʨʘʥʠʮʘ ʦʢʥʘ ʚ ʥʘʛʦʨʥʦʡ ʜʫʙʨʘʚʝ ʚ ʫʨʦʯʠʱʝ ʉʨʝʜʥʠʡ ɼʫʙʠʢ; 2 ï çʃʫʛʦʚʦʡè, ʛʨʘʥʠʮʘ ʦʢʥʘ 

ʚ ʥʘʛʦʨʥʦʡ ʜʫʙʨʘʚʝ ʚ ʫʨʦʯʠʱʝ ʉʨʝʜʥʠʡ ɼʫʙʠʢ; 3ï5 ï çʃʫʛʦʚʦʡè, ʥʘʛʦʨʥʘʷ ʜʫʙʨʘʚʘ ʚ ʫʨʦʯʠʱʝ ʉʨʝʜʥʠʡ ɼʫʙʠʢ;  
6 ʠ 7 ï çʃʫʛʦʚʦʡè, ʙʘʡʨʘʯʥʘʷ ʜʫʙʨʘʚʘ ʚ ʫʨʦʯʠʱʝ ʅʠʞʥʠʡ ɼʫʙʠʢ; 8 ï çʆʧʫʰʝʯʥʳʡè, ʙʘʡʨʘʯʥʘʷ ʜʫʙʨʘʚʘ  

ʚ ʫʨʦʯʠʱʝ ʅʠʞʥʠʡ ɼʫʙʠʢ. ʉʠʥʠʤ ʮʚʝʪʦʤ ʧʦʢʘʟʘʥʳ ʛʣʘʚʥʳʝ ʦʩʠ ʤʥʦʛʦʣʝʪʥʠʭ ʧʦʙʝʛʦʚʳʭ ʩʠʩʪʝʤ (ʄʇʉ)  

ʠ ʟʘʤʝʱʘʶʱʠʝ ʠʭ ʦʩʠ, ʤʘʣʠʥʦʚʳʤ ʮʚʝʪʦʤ ï ʜʦʯʝʨʥʠʝ ʩʠʩʪʝʤʳ ʥʘ ʄʇʉ. 
 

Fig. 9. Skeletal branches from the trunk in middle-aged individuals of Quercus robur L. in the closed stands of the phyto-

coenoses of the Kulikovo Pole museum-reserve. Initial architectural types and communities: 1 ï çMarginè, on the border 

of a gap in the upland oakery in the Sredniy Dubik tract; 2 ï çMeadowè, on the border of a gap in the upland oakery 
in the Sredniy Dubik tract; 3ï5 ï çMeadowè, upland oakery in the Sredniy Dubik tract; 6 and 7 ï çMeadowè,  

ravine oakery in the Nizhniy Dubik tract; 8 ï çMarginè, ravine oakery in the Nizhniy Dubik tract.  

The main axes and their replacing axes of the perennial shoot systems (PSS) are shown with the blue color.  
The child systems of the PSS are shown with magenta. 

 
2. ɹʘʟʠʧʝʪʘʣʴʥʦʝ ʦʪʤʠʨʘʥʠʝ ʧʦʙʝʛʦʚʳʭ ʩʠʩʪʝʤ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʦʪʤʠʨʘʥʠʝ ʚʝʨʭʫʰʝʢ 

ʩʪʚʦʣʘ, ʟʘʤʝʱʘʶʱʠʭ ʝʛʦ ʦʩʝʡ ʠ ʚʝʪʚʝʡ. ʕʪʦ ʷʚʣʝʥʠʝ ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʦʩʦʙʝʡ çʃʫ-

ʛʦʚʦʛʦè ʠ çʆʧʫʰʝʯʥʦʛʦè ɸʊ ʥʘ ʚʝʨʰʠʥʝ ʩʢʣʦʥʘ ʢ ɼʦʥʫ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʝʛʦ ʣʦʛʠʯʥʝʝ ʚʩʝʛʦ 

ʩʚʷʟʘʪʴ ʩ ʩʫʭʦʩʪʴʶ ʚʦʟʜʫʭʘ ʠ ʩʠʣʴʥʳʤʠ ʚʝʪʨʘʤʠ ʥʘ ʥʝʟʘʱʠʱʸʥʥʳʭ ʫʯʘʩʪʢʘʭ ʩʢʣʦʥʦʚ. ʆʪ-

ʤʠʨʘʥʠʶ ʦʩʦʙʝʥʥʦ ʧʦʜʚʝʨʞʝʥʳ ʛʠʧʦʪʦʥʥʳʝ ʄʇʉ ʠ ʆɿ ʚʝʪʚʝʡ. ʅʘ ʛʣʘʚʥʦʡ ʦʩʠ ʫʩʳʭʘʶʪ 

ʦʪ ı ʜʦ ӏ ʮʝʧʦʯʝʢ ʛʦʜʠʯʥʳʭ ʧʦʙʝʛʦʚ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʩʪʚʦʣʘ. ɹʘʟʠʧʝʪʘʣʴʥʳʤ ʦʪʤʠʨʘʥʠʝʤ 

ʦʙʳʯʥʦ ʙʦʣʴʰʝ ʚʩʝʛʦ ʟʘʭʚʘʯʝʥʳ ʚʝʪʚʠ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʩʪʚʦʣʘ, ʦʜʥʘʢʦ ʦʥʦ ʦʪʤʝʯʝʥʦ ʠ ʫ ʚʝʪ-

ʚʝʡ ʚʝʨʭʥʝʡ ʪʨʝʪʠ ʢʨʦʥʳ. ʏʘʱʝ ʚʩʝʛʦ ʫʩʳʭʘʪʁ 20ï40% ʚʝʪʚʝʡ ʢʨʦʥʳ. ʅʝ ʚʣʠʷʝʪ ʥʘ ʚʳʜʝʣʝ-

ʥʠʝ ɸʊ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʧʝʨʠʦʜʘ, ʧʦʩʢʦʣʴʢʫ ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʪʘʢʦʡ ʚʳʨʘʞʝʥʥʦʡ çʦʯʠʩʪʢʝè 

ʠ ʩʤʝʱʝʥʠʶ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʡ ʯʘʩʪʠ ʢʨʦʥʳ, ʢʘʢ ʘʢʨʦʧʝʪʘʣʴʥʦʝ ʦʪʤʠʨʘʥʠʝ. 
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3. ʉʥʠʞʝʥʠʝ ʯʘʩʪʦʪʳ ʚʝʪʚʣʝʥʠʷ ʩʪʚʦʣʘ. ʆʪʤʝʯʝʥʦ ʫ ʚʩʝʭ ɸʊ, ʘ ʠʤʝʥʥʦ ʫ ʦʩʦʙʝʡ 

ʥʘ ʦʧʫʰʢʘʭ ʣʝʩʘ ʠ ʚʥʫʪʨʠ ʨʘʟʨʝʞʝʥʥʳʭ ʢʦʣʢʦʚ ʥʘ ʩʢʣʦʥʝ. ʉʪʚʦʣ ʥʝʩʪy ʦʢʦʣʦ 5 ʚʝʪʚʝʡ, 

ʧʨʠ ʵʪʦʤ ʥʘ ɼʇʉ ʩʪʚʦʣʘ ʤʝʞʜʫ ʚʝʪʚʷʤʠ ʦʪʩʫʪʩʪʚʫʶʪ ʩʣʝʜʳ ʦʪʤʠʨʘʥʠʷ ʜʨʫʛʠʭ ʚʝʪʚʝʡ. ʇʫʪʴ 

ʥʝ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʠ ʦʧʨʝʜʝʣʷʶʱʠʤ ʘʨʭʠʪʝʢʪʫʨʫ ʦʩʦʙʝʡ. 

4. ʆʙʨʘʟʦʚʘʥʠʝ ʚʪʦʨʠʯʥʦʡ ʢʨʦʥʳ ʥʘ ʩʪʚʦʣʝ ʠ ʩʢʝʣʝʪʥʳʭ ʚʝʪʚʷʭ. ɺ ʩʪʨʫʢʪʫʨʥʦʤ ʩʤʳʩ-

ʣʝ ʚʪʦʨʠʯʥʘʷ ʢʨʦʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʝʪʚʝʡ, ʢʦʪʦʨʳʝ ʧʦ ʩʠʣʝ ʨʘʟʚʠʪʠʷ ʩʦ-

ʦʪʚʝʪʩʪʚʫʶʪ ʦʙʨʘʩʪʘʶʱʠʤ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʧʨʝʚʦʩʭʦʜʷʪ ʠʭ ʧʦ ʜʠʘʤʝʪʨʫ. ʂʦʛʜʘ ʚʪʦʨʠʯʥʦʝ 

ʧʦʙʝʛʦʦʙʨʘʟʦʚʘʥʠʝ ʥʦʩʠʪ ʣʦʢʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ, ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʦʪʜʝʣʴʥʳʝ ʚʝʪʚʠ, ʜʠʘʤʝʪʨ 

ʛʣʘʚʥʦʡ ʦʩʠ ʢʦʪʦʨʳʭ ʫ ʦʩʥʦʚʘʥʠʷ ʧʨʠʤʝʨʥʦ ʚ 7ï10 ʨʘʟ ʤʝʥʴʰʝ ʜʠʘʤʝʪʨʘ ʩʪʚʦʣʘ. ɻʣʘʚʥʘʷ 

ʦʩʴ ʯʘʱʝ ʥʘʨʘʩʪʘʝʪ ʩʠʤʧʦʜʠʘʣʴʥʦ ʩ çʚʦʣʥʘʤʠè ʠ ʦʪʣʠʯʘʝʪʩʷ ʩʣʘʙʳʤ ʚʝʪʚʣʝʥʠʝʤ. ɽʩʣʠ ʞʝ 

ʟʘʤʝʱʝʥʠʝ ʚʪʦʨʠʯʥʦʡ ʢʨʦʥʦʡ ʧʝʨʚʠʯʥʦʡ ʚʳʩʪʫʧʘʝʪ ʦʩʥʦʚʥʳʤ ʧʫʪʸʤ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʢʨʦʥʳ, 

ʪʦ ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʪʠʧʦʚ ʚʪʦʨʠʯʥʳʭ ʧʦʙʝʛʦʚʳʭ ʩʠʩʪʝʤ. ʆʥʠ ʨʘʟʣʠ-

ʯʘʶʪʩʷ ʧʦ ʜʣʠʪʝʣʴʥʦʩʪʠ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʚʝʪʚʝʡ ʠ ʠʭ ʤʦʱʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʧʦ ʩʪʝʧʝʥʠ ʟʘʤʝʱʝ-

ʥʠʷ ʧʝʨʚʠʯʥʳʭ ʩʢʝʣʝʪʥʳʭ ʦʩʝʡ, ʚʢʣʶʯʘʷ ʩʢʣʦʥʥʦʩʪʴ ʢ ʨʝʠʪʝʨʘʮʠʠ: 

1) çʕʬʝʤʝʨʥʦʝè ʧʦʙʝʛʦʦʙʨʘʟʦʚʘʥʠʝ. ʀʤ ʦʭʚʘʯʝʥʦ ʦʢʦʣʦ 80% ʦʩʦʙʝʡ ʚ ʜʫʙʨʘʚʝ ʅʠʞʥʝʛʦ 

ɼʫʙʠʢʘ ʠ ʧʦʯʪʠ 60% ʦʩʦʙʝʡ ʚ ʧʦʩʪʧʠʨʦʛʝʥʥʦʡ ʜʫʙʨʘʚʝ ʊʘʪʠʥʦʢ ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʦʩʦʙʝʡ, 

ʫ ʢʦʪʦʨʳʭ ʚʪʦʨʠʯʥʦʝ ʧʦʙʝʛʦʦʙʨʘʟʦʚʘʥʠʝ ʚʳʩʪʫʧʘʝʪ ʛʣʘʚʥʳʤ ʧʫʪʸʤ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʢʨʦʥʳ. 

ʕʬʝʤʝʨʥʳʝ ʚʝʪʚʠ ʦʪ ʩʪʚʦʣʘ ʦʙʨʘʟʦʚʘʥʳ ʦʩʷʤʠ ʩ ʜʠʘʤʝʪʨʦʤ ʫ ʦʩʥʦʚʘʥʠʷ ʚ 7ï10, ʜʘʞʝ 

ʚ 20 ʨʘʟ ʤʝʥʴʰʝ ʜʠʘʤʝʪʨʘ ʩʪʚʦʣʘ (ʨʠʩ. 10.1, 10.2).  

 

 

ʈʠʩ. 10. ʄʦʣʦʜʳʝ ʠ ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʳʝ ʛʝʥʝʨʘʪʠʚʥʳʝ ʦʩʦʙʠ Quercus robur L. ʚ ʬʠʪʦʮʝʥʦʟʘʭ ʤʫʟʝʷ-ʟʘʧʦʚʝʜʥʠʢʘ 

çʂʫʣʠʢʦʚʦ ʇʦʣʝè, ʦʩʥʦʚʥʳʤ ʧʫʪʸʤ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʢʨʦʥʳ ʫ ʢʦʪʦʨʳʭ ʚʳʩʪʫʧʘʝʪ ʦʙʨʘʟʦʚʘʥʠʝ ʚʪʦʨʠʯʥʦʡ ʢʨʦʥʳ. 
ʀʩʭʦʜʥʳʝ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʪʠʧʳ, ʪʠʧ ʚʪʦʨʠʯʥʦʛʦ ʧʦʙʝʛʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʩʦʦʙʱʝʩʪʚʘ: 1 ï çʆʧʫʰʝʯʥʳʡè, çʵʬʝʤʝʨʥʦʝè, 
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ʙʘʡʨʘʯʥʘʷ ʜʫʙʨʘʚʘ ʚ ʫʨʦʯʠʱʝ ʅʠʞʥʠʡ ɼʫʙʠʢ; 2 ï çʃʫʛʦʚʦʡè, çʵʬʝʤʝʨʥʦʝè, ʧʦʩʪʧʠʨʦʛʝʥʥʘʷ ʥʘʛʦʨʥʘʷ ʜʫʙʨʘʚʘ 
ʚ ʫʨʦʯʠʱʝ ʊʘʪʠʥʢʠ; 3 ï çʃʝʩʥʦʡ 1è, çʦʙʨʘʩʪʘʶʱʝʝè, ʧʦʩʪʧʠʨʦʛʝʥʥʘʷ ʥʘʛʦʨʥʘʷ ʜʫʙʨʘʚʘ ʚ ʫʨʦʯʠʱʝ ʊʘʪʠʥʢʠ;  

4 ï çʃʫʛʦʚʦʡè, çʦʙʨʘʩʪʘʶʱʝʝè, ʧʦʩʪʧʠʨʦʛʝʥʥʘʷ ʥʘʛʦʨʥʘʷ ʜʫʙʨʘʚʘ ʚ ʫʨʦʯʠʱʝ ʊʘʪʠʥʢʠ; 5 ʠ 6 ï çʃʫʛʦʚʦʡè ʠ çʆʧʫ-

ʰʝʯʥʳʡè ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, çʨʝʠʪʝʨʘʪʠʚʥʦʝ ʧʦʣʥʦʝè, ʧʦʣʦʛʠʝ ʩʢʣʦʥʳ ʙʘʣʢʠ ʫ ɸʬʦʥʠʯʝʚʘ ʣʝʩʘ. 1ï4 ï ʩʨʝʜʥʝʚʦʟʨʘʩʪ-
ʥʳʝ ʠ 5ï6 ï ʤʦʣʦʜʳʝ ʛʝʥʝʨʘʪʠʚʥʳʝ ʦʩʦʙʠ. ɿʝʣʥyʳʤ ʮʚʝʪʦʤ ʧʦʢʘʟʘʥʳ çʵʬʝʤʝʨʥʳʝè ʠ çʦʙʨʘʩʪʘʶʱʠʝè ʚʪʦʨʠʯʥʳʝ 

ʚʝʪʚʠ, ʘ ʪʘʢʞʝ ʢʦʥʪʫʨ ʢʨʦʥʳ, ʚ ʢʦʪʦʨʦʡ ʪʘʢʠʝ ʚʝʪʚʠ ʦʪʭʦʜʷʪ ʦʪ ʩʪʚʦʣʘ ʩ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʦʡ. ʇʨʠ ʵʪʦʤ çʘè ï ʧʝʨʚʠʯ-

ʥʘʷ ʩʢʝʣʝʪʥʘʷ ʚʝʪʚʴ. ʂʨʘʩʥʳʤ ʮʚʝʪʦʤ ʧʦʢʘʟʘʥʳ ʨʝʠʪʝʨʘʪʠʚʥʳʝ ʧʦʙʝʛʦʚʳʝ ʩʠʩʪʝʤʳ (çʙè ï ʩ ʧʦʣʥʦʡ ʨʝʠʪʝʨʘʮʠʝʡ,  
çʛè ï ʩ ʯʘʩʪʠʯʥʦʡ ʨʝʠʪʝʨʘʮʠʝʡ), ʤʘʣʠʥʦʚʳʤ (ʪʘʢʞʝ ʙʫʢʚʘ çʚè) ï ʚʝʪʚʠ ʥʘ ʤʦʱʥʳʭ ʚʪʦʨʠʯʥʳʭ ʨʝʠʪʝʨʘʪʠʚʥʳʭ ʦʩʷʭ. 

 

Fig. 10. Young and middle-aged reproductive individuals of Quercus robur L. in the phytocoenoses of the Kulikovo Pole 
museum-reserve with the secondary crown formation as a main way of transformation. Initial architectural types, type 

of the secondary crown formation and communities: 1 ï çMarginè, çephemeralè, ravine oakery in the Nizhniy Dubik tract; 

2 ï çMeadowè, çephemeralè, postpyrogenic upland oakery in the Tatinki tract; 3 ï çForest 1è, çfoulingè, postpyrogenic 
upland oakery in the Tatinki tract; 4 ï çMeadowè, çfoulingè, postpyrogenic upland oakery in the Tatinki tract;  

5 and 6 ï çMeadowè and çMarginè correspondingly, çtotal reiterativeè, slow slopes of the ravine near the Afonichev forest.  
1ï4 ï middle-aged and 5ï6 ï young reproductive individuals. The çephemeralè and çfoulingè secondary branches as well 

as a crown shape with the high density of such branches are shown with the green color. çʘè ï the primary skeletal branch. 

The reiterative shoot systems are shown with the red color where çʙè are the systems with total reiteration and çʛèï with 
partial reiteration. The branches on the vigorous secondary reiterative axes are shown with magenta and with the letter çʚè. 

 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʜʠʘʤʝʪʨ ʦʩʥʦʚʘʥʠʷ ʛʣʘʚʥʦʡ ʦʩʠ ʫ ʧʝʨʚʠʯʥʳʭ ʚʝʪʚʝʡ ʤʝʥʴʰʝ ʜʠʘʤʝʪʨʘ 

ʩʪʚʦʣʘ ʚ 2ï3 ʨʘʟʘ. ʕʬʝʤʝʨʥʳʝ ʚʝʪʚʠ ʦʙʨʘʟʫʶʪ ʢʨʦʥʫ ʰʠʨʠʥʦʡ 5ï20% ʦʪ ʚʳʩʦʪʳ ʦʩʦʙʠ, 

ʘ ʚʳʩʦʪʘ ʠʟʤʝʥʷʝʪʩʷ ʚ ʙʦʣʝʝ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ ï 30ï90% ʦʪ ʚʳʩʦʪʳ ʦʩʦʙʠ. ʕʬʝʤʝʨʥʳʝ ʚʝʪ-

ʚʠ ʨʘʩʧʦʣʦʞʝʥʳ ʢʘʢ ʧʫʯʢʘʤʠ, ʪʘʢ ʠ ʩʧʣʦʰʥʳʤ çʦʙʣʘʢʦʤè ʚʜʦʣʴ ʩʪʚʦʣʘ. ʆʙʳʯʥʦ ʦʥʠ ʨʘʟʚʠ-

ʚʘʶʪʩʷ ʠʟ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʦʯʝʢ ʥʘ ʤʘʪʝʨʠʥʩʢʦʤ ʛʦʜʠʯʥʦʤ ʧʦʙʝʛʝ (ʧʦ 6ï

8 ʥʘ ʛʦʜʠʯʥʳʡ ʧʦʙʝʛ). ʆʨʠʝʥʪʘʮʠʷ ʦʩʠ ʚ ʙʦʣʝʝ ʟʘʪʝʥʸʥʥʳʭ ʫʩʣʦʚʠʷʭ ï ʧʣʘʛʠʦʪʨʦʧʥʘʷ ʠ ʧʦ-

ʥʠʢʘʶʱʘʷ, ʚ ʨʘʟʨʝʞʝʥʥʳʭ ʜʨʝʚʦʩʪʦʷʭ ï ʯʘʱʝ ʢʦʩʘʷ (ʠʟʦʪʨʦʧʥʘʷ ʠ ʘʥʠʟʦʪʨʦʧʥʘʷ). ʅʘ ʩʪʚʦʣʝ 

ʤʦʞʝʪ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʩʚʳʰʝ 30 ʵʬʝʤʝʨʥʳʭ ʚʝʪʚʝʡ. ɺ ʩʦʩʪʘʚʝ ʛʣʘʚʥʦʡ ʦʩʠ ʚʝʪʚʠ ʥʘʙʣʶʜʘ-

ʝʪʩʷ ʩʦʯʝʪʘʥʠʝ ʛʝʤʠʩʠʤʧʦʜʠʘʣʴʥʳʭ ʮʝʧʦʯʝʢ ʩ ʢʨʫʧʥʳʤʠ ʜʠʭʘʟʠʷʤʠ ʠ ʩʠʤʧʦʜʠʝʚ ʩ ʨʘʟʥʦʡ 

ʩʪʝʧʝʥʴʶ ʠʟʚʠʣʠʩʪʦʩʪʠ ʠ ʧʦʚʦʨʦʪʘʤʠ. ɺ ʙʦʣʝʝ ʩʚʝʪʣʳʭ ʜʨʝʚʦʩʪʦʷʭ ʧʨʝʦʙʣʘʜʘʶʪ ʚʝʪʚʠ ʥʘ 

ʦʩʥʦʚʝ ʛʝʤʠʩʠʤʧʦʜʠʘʣʴʥʳʭ ʦʩʝʡ ʩ ʨʝʜʢʠʤʠ ʚʦʣʥʠʩʪʳʤʠ ʣʠʙʦ ʠʟʚʠʣʠʩʪʳʤʠ ʩʠʤʧʦʜʠʷʤʠ 

ʠ ʨʝʛʫʣʷʨʥʳʤ ʚʝʪʚʣʝʥʠʝʤ. ʋ ʦʩʦʙʝʡ ʥʘ ʩʢʣʦʥʝ ʦʚʨʘʛʘ ʙʦʣʴʰʝ ʚʳʨʘʞʝʥʳ ʚʝʪʚʠ ʩʦ ʩʤʝʰʘʥ-

ʥʳʤ ʥʘʨʘʩʪʘʥʠʝʤ ʠ ʨʝʜʢʠʤ ʚʝʪʚʣʝʥʠʝʤ. ɼʣʷ ʛʝʤʠʩʠʤʧʦʜʠʘʣʴʥʳʭ ʦʪʨʝʟʢʦʚ ʭʘʨʘʢʪʝʨʥʳ ʧʦ-

ʙʝʛʠ ʜʣʠʥʥʝʝ 20 ʩʤ (ʜʦ 40ï50 ʩʤ), ʩʠʤʧʦʜʠʠ ʞʝ ʩʦʩʪʘʚʣʝʥʳ ʧʦʙʝʛʘʤʠ ʜʣʠʥʦʡ 5ï15 ʩʤ. ɻʝ-

ʤʠʩʠʤʧʦʜʠʘʣʴʥʳʝ ʮʝʧʦʯʢʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʥʝʩʫɦ ʠʤʠ ʠ ʦʩʥʦʚʥʳʤʠ ɼʇʉ ʩ 2ï4 ʙʦʢʦʚʳʤʠ 

ʧʦʙʝʛʘʤʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʠʤʧʦʜʠʠ ʦʙʨʘʟʦʚʘʥʳ ʩʣʘʙʦʚʝʪʚʷʱʠʤʠʩʷ ʠ ʥʝʚʝʪʚʷʱʠʤʠʩʷ ɼʇʉ. 

2) çʆʙʨʘʩʪʘʶʱʝʝè ʧʦʙʝʛʦʦʙʨʘʟʦʚʘʥʠʝ. ɺʳʷʚʣʝʥʦ ʫ ʝʜʠʥʩʪʚʝʥʥʦʡ ʦʩʦʙʠ ʩ ʚʪʦʨʠʯʥʦʡ 

ʢʨʦʥʦʡ ʚ ʙʘʡʨʘʯʥʦʡ ʜʫʙʨʘʚʝ ʫʨʦʯʠʱʘ ʉʨʝʜʥʠʡ ɼʫʙʠʢ, ʤʝʥʝʝ ʯʝʤ ʫ 20 ʠ 40% ʦʩʦʙʝʡ 

ʚ ʙʘʡʨʘʯʥʦʡ ʜʫʙʨʘʚʝ ʫʨʦʯʠʱʘ ʅʠʞʥʠʡ ɼʫʙʠʢ ʠ ʚ ʧʦʩʪʧʠʨʦʛʝʥʥʦʡ ʥʘʛʦʨʥʦʡ ʜʫʙʨʘʚʝ ʫʨʦ-

ʯʠʱʘ ʊʘʪʠʥʢʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʆʙʨʘʩʪʘʶʱʠʝ ʚʝʪʚʠ ʦʙʣʘʜʘʶʪ ʚ ʮʝʣʦʤ ʩʭʦʜʥʳʤʠ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʘʤʠ ʩ ʵʬʝʤʝʨʥʳʤʠ ʚʝʪʚʷʤʠ. ʇʨʠ ʵʪʦʤ ʚ ʩʦʩʪʘʚʝ ʚʝʪʚʠ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʦʩʚʝʱʝʥʠʷ 

ʚʩʸ ʞʝ ʧʨʝʦʙʣʘʜʘʶʪ ʛʝʤʠʩʠʤʧʦʜʠʘʣʴʥʳʝ ʮʝʧʦʯʢʠ ʠʟ ʛʦʜʠʯʥʳʭ ʧʦʙʝʛʦʚ ʜʣʠʥʥʝʝ 20 ʩʤ. ʕʪʠ 

ʮʝʧʦʯʢʠ ʨʘʟʜʝʣʝʥʳ ʜʠʭʘʟʠʷʤʠ, ʣʦʞʥʳʤʠ ʜʠʭʦʧʦʜʠʷʤʠ ʠ ʢʦʨʦʪʢʦʧʦʙʝʛʦʚʳʤʠ ʩʠʤʧʦʜʠʷʤʠ. 

ɻʣʘʚʥʦʝ ʦʪʣʠʯʠʝ ʦʪ ʵʬʝʤʝʨʥʳʭ ʚʝʪʚʝʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʜʠʘʤʝʪʨʝ ʫ ʦʩʥʦʚʘʥʠʷ ʠ ʜʣʠʪʝʣʴʥʦʩʪʠ 

ʞʠʟʥʠ (ʨʠʩ. 10.3, 10.4). ʆʥʠ ʚ 4ï8 ʨʘʟ ʪʦʥʴʰʝ ʩʪʚʦʣʘ ʠ ʩʧʦʩʦʙʥʳ ʥʘʨʘʩʪʘʪʴ ʥʝ ʤʝʥʝʝ 20 ʣʝʪ. 

3) çʈʝʠʪʝʨʘʪʠʚʥʦʝ ʯʘʩʪʠʯʥʦʝè ʧʦʙʝʛʦʦʙʨʘʟʦʚʘʥʠʝ ʦʧʠʩʘʥʦ ʫ 9 ʦʩʦʙʝʡ ʩ ʚʳʨʘʞʝʥʥʳʤ 

ʚʪʦʨʠʯʥʳʤ ʧʦʙʝʛʦʦʙʨʘʟʚʘʥʠʝʤ ʚ ʚʝʨʭʥʠʭ ʯʘʩʪʷʭ ʩʢʣʦʥʘ ʢ ɼʦʥʫ ʚ ʫʨʦʯʠʱʝ ʊʘʪʠʥʢʠ. ʂʘʢ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʩʧʦʩʦʙ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʢʨʦʥʳ ʦʥʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʫ ʦʜʥʦʡ ʦʩʦʙʠ ʥʘ ʧʦʣʦ-

ʛʦʤ ʩʢʣʦʥʝ ʙʘʣʢʠ ʚʦʟʣʝ ɸʬʦʥʠʯʝʚʘ ʣʝʩʘ (ʨʠʩ. 10.6). ʈʝʠʪʝʨʘʪʠʚʥʳʝ ʢʦʤʧʣʝʢʩʳ ʩ ʯʘʩʪʠʯʥʦʡ 

ʨʝʠʪʝʨʘʮʠʝʡ ʦʙʨʘʟʫʶʪʩʷ ʚ ʩʨʝʜʠʥʥʳʭ ʠ ʜʠʩʪʘʣʴʥʳʭ ʯʘʩʪʷʭ ʛʣʘʚʥʦʡ ʦʩʠ ʚʝʪʚʠ ʠ ʝʸ ʆɿ ʚ ʪʦʤ 

ʩʣʫʯʘʝ, ʢʦʛʜʘ ʚʝʪʚʴ ʥʘʯʠʥʘʝʪ ʙʘʟʠʧʝʪʘʣʴʥʦ ʦʪʤʠʨʘʪʴ (ʩʤ. ʚʳʰʝ). ʊʘʢʞʝ ʨʝʠʪʝʨʘʪʠʚʥʳʝ ʢʦʤ-

ʧʣʝʢʩʳ ʨʘʟʚʠʚʘʶʪʩʷ ʠʟ ʩʧʷʱʠʭ ʧʦʯʝʢ ʥʘ ʜʫʛʦʦʙʨʘʟʥʦ ʟʘʛʥʫʪʦʡ ʯʘʩʪʠ ʩʪʚʦʣʘ. ɻʣʘʚʥʘʷ ʦʩʴ 

ʪʘʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʨʘʩʪʸʪ ʵʧʠʪʦʥʥʦ. ʇʦ ʜʠʘʤʝʪʨʫ ʫ ʦʩʥʦʚʘʥʠʷ ʦʥʘ ʚ 4ï5 ʨʘʟ ʫʩʪʫʧʘʝʪ ʛʣʘʚʥʦʡ 

ʦʩʠ ʚʝʪʚʠ ʦʪ ʩʪʚʦʣʘ. ʆʩʝʚʘʷ ʩʪʨʫʢʪʫʨʘ ʢʦʤʧʣʝʢʩʘ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʦʨʪʦʪʨʦʧʥʦ ʣʠʙʦ ʢʦʩʦ 

ʧʦ ʜʠʘʛʦʥʘʣʠ ʠ ʥʘʨʘʩʪʘʝʪ ʛʝʤʠʩʠʤʧʦʜʠʘʣʴʥʦ. ʅʘ ʧʣʘʛʠʦʪʨʦʧʥʳʭ ʚʝʪʚʷʭ ʜʣʠʥʘ ʢʦʤʧʣʝʢʩʘ 
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ʜʦʩʪʠʛʘʝʪ 50ï60% ʦʪ ʜʣʠʥʳ ʚʝʪʚʠ. ɺ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ ʦʥʘ ʩʦʩʪʘʚʣʷʝʪ 20ï30%, ʘ ʥʘ ʟʘʛʠ-

ʙʘʁ ʱʝʤʩʷ ʦʪʨʝʟʢʝ ʩʪʚʦʣʘ ï ʝʱʸ ʤʝʥʴʰʝ. ʆʩʴ ʢʦʤʧʣʝʢʩʘ ʦʙʨʘʟʦʚʘʥʘ ʛʦʜʠʯʥʳʤʠ ʧʦʙʝʛʘʤʠ 

ʜʣʠʥʦʡ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 30ï40 ʩʤ ʠ ʩʦʩʪʦʠʪ ʠʟ 1ï4-ʧʦʙʝʛʦʚʳʭ ʥʝʩʫʱʠʭ (ʨʝʜʢʦ ʦʩʥʦʚʥʳʭ) 

ɼʇʉ. ʋ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʦʩʦʙʝʡ ʨʝʠʪʝʨʘʪʠʚʥʳʝ ʢʦʤʧʣʝʢʩʳ ʩ ʯʘʩʪʠʯʥʦʡ ʨʝʠʪʝʨʘʮʠʝʡ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʥʝ ʩʪʘʨʰʝ 15 ʣʝʪ. ʆʥʠ ʦʙʨʘʟʫʶʪʩʷ ʥʘ 2ï4 ʚʝʪʚʷʭ ʢʨʦʥʳ, ʧʦ 2ï4 ʥʘ ʚʝʪʚʴ. ʆʪʤʝʯʝʥʳ 

ʣʦʞʥʳʝ ʤʫʪʦʚʢʠ ʩ 2ï3 ʨʝʠʪʝʨʘʪʠʚʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ. ʃʦʞʥʳʝ ʤʫʪʦʚʢʠ ʧʨʠʫʨʦʯʝʥʳ ʢ ʙʘ-

ʟʘʣʴʥʳʤ ʦʪʨʝʟʢʘʤ ʦʪʤʝʨʰʠʭ ʧʦʯʪʠ ʜʦ ʦʩʥʦʚʘʥʠʷ ʆɿ ʛʣʘʚʥʦʡ ʦʩʠ ʚʝʪʚʠ. 
4) çʈʝʠʪʝʨʘʪʠʚʥʦʝ ʧʦʣʥʦʝè ʧʦʙʝʛʦʦʙʨʘʟʦʚʘʥʠʝ ʚʳʩʪʫʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʧʫʪʠ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʢʨʦʥʳ ʫ 5 ʦʩʦʙʝʡ ʥʘ ʧʦʣʦʛʠʭ ʩʢʣʦʥʘʭ ʙʘʣʢʠ ʚʦʟʣʝ ɸʬʦʥʠʯʝʚʘ ʣʝʩʘ. ʈʝʠʪʝ-

ʨʘʪʠʚʥʳʝ ʢʦʤʧʣʝʢʩʳ ʩ ʧʦʣʥʦʡ ʨʝʠʪʝʨʘʮʠʝʡ ʦʩʥʦʚʘʥʳ ʥʘ ʛʝʤʠʩʠʤʧʦʜʠʘʣʴʥʳʭ ʦʩʷʭ, ʢʦʪʦʨʳʝ 

ʟʘʤʝʱʘʶʪ ʦʙʣʦʤʳ/ʫʩʳʭʘʥʠʷ ʩʪʚʦʣʘ ʠʣʠ ʙʘʟʘʣʴʥʳʭ ʯʘʩʪʝʡ ʚʝʪʚʝʡ (ʨʠʩ. 10.5, 10.6). ʇʦ ʜʠʘ-

ʤʝʪʨʫ ʦʥʠ ʩʦʧʦʩʪʘʚʠʤʳ ʩ ʤʘʪʝʨʠʥʩʢʦʡ ʦʩʴʶ. ɺʦʟʣʝ ʛʨʘʥʠʮʳ ʞʠʚʦʛʦ ʫʯʘʩʪʢʘ ʧʝʨʚʠʯʥʦʡ ʦʩʠ 

ʤʦʞʝʪ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʜʦ ʪʨʭy ʚʪʦʨʠʯʥʳʭ ʦʩʝʡ. ʆʥʠ ʥʘʧʨʘʚʣʝʥʳ ʢʦʩʦ (ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʜʫʛʦ-

ʦʙʨʘʟʥʳʤ ʚʳʛʠʙʦʤ) ʠ ʦʨʪʦʪʨʦʧʥʦ. ɸʨʭʠʪʝʢʪʫʨʘ ʫ ʨʝʠʪʝʨʘʪʠʚʥʳʭ ʦʩʝʡ ʩʭʦʜʥʘ ʩ ʪʝʤʠ ʦʩʤ̫ʠ, 

ʢʦʪʦʨʳʝ ʦʥʠ ʟʘʤʝʱʘʶʪ: ʛʦʜʠʯʥʳʝ ʧʦʙʝʛʠ ʜʣʠʥʦʡ 20ï40 ʩʤ, ʨʝʛʫʣʷʨʥʦʝ ʚʝʪʚʣʝʥʠʝ ʩ 2ï4-

ʧʦʙʝʛʦʚʳʤʠ ʦʩʥʦʚʥʳʤʠ ʠ ʨʦʩʪʦʚʳʤʠ (ʥʘ ʩʪʚʦʣʝ) ɼʇʉ. ʅʘ ʤʘʪʝʨʠʥʩʢʦʤ ʧʦʙʝʛʝ ɼʇʉ ʪʘʢʞʝ 

ʤʦʛʫʪ ʨʘʟʚʠʚʘʪʴʩʷ 1ï3 ʩʣʘʙʳʭ ʙʦʢʦʚʳʭ ʧʦʙʝʛʦʚ. ɺ ʜʠʩʪʘʣʴʥʦʡ ʯʘʩʪʠ ʦʩʝʚʘʷ ʩʪʨʫʢʪʫʨʘ ʨʝʠ-

ʪʝʨʘʪʠʚʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʟʘʯʘʩʪʫʶ ʥʘʯʠʥʘʝʪ çʠʟʨʘʩʪʘʪʴʩʷè: ʛʦʜʠʯʥʳʝ ʧʦʙʝʛʠ ʩʪʘʥʦʚʷʪʩʷ ʢʦ-

ʨʦʯʝ, ɼʇʉ ʟʘʤʝʥʷʶʪʩʷ ʥʘ ʥʝʩʫʱʠʝ ʠ ʟʘʧʦʣʥʷʶʱʠʝ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʯʘʩʪʦʪʘ ʧʝʨʝʚʝʨʰʠʥʠʚʘ-

ʥʠʡ. ʈʝʠʪʝʨʘʪʠʚʥʳʝ ʢʦʤʧʣʝʢʩʳ ʩ ʧʦʣʥʦʡ ʠ ʯʘʩʪʠʯʥʦʡ ʨʝʠʪʝʨʘʮʠʝʡ ʤʦʛʫʪ ʙʳʪʴ ʚʳʨʘʞʝʥʳ 

ʚ ʩʦʩʪʘʚʝ ʦʜʥʦʡ ʚʝʪʚʠ ʠʣʠ ʢʘʢ ʤʠʥʠʤʫʤ ʥʘ ʨʘʟʥʳʭ ʚʝʪʚʷʭ ʦʜʥʦʡ ʦʩʦʙʠ. ɺ ʣʫʛʦʚʦʡ ʩʪʝʧʠ 

ʚʦʟʣʝ ɸʬʦʥʠʯʝʚʘ ʣʝʩʘ ʧʦʣʥʳʝ ʨʝʠʪʝʨʘʪʠʚʥʳʝ ʢʦʤʧʣʝʢʩʳ ʦʪʤʝʯʝʥʳ ʥʘ 2ï4 ʚʝʪʚʷʭ, ʢʨʦʤʝ 

ʪʦʛʦ, ʧʦ 1ï3 ʦʩʠ ʟʘʤʝʱʘʶʪ ʩʪʚʦʣ. 

5. ʆʪʢʣʦʥʝʥʠʝ ʩʪʚʦʣʘ ʦʪ ʦʨʪʦʪʨʦʧʥʦʛʦ ʨʦʩʪʘ. ʉʪʚʦʣ ʤʝʥʷʝʪ ʦʨʪʦʪʨʦʧʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ 

ʨʦʩʪʘ ʥʘ ʢʦʩʦʝ, ʢʦʩʦʝ ʩ ʚʳʛʠʙʦʤ ʥʘʨʫʞʫ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʧʣʘʚʥʦʩʪʠ ʠ ʧʨʦʪʷʞʸʥʥʦʩʪʠ 

ʠʣʠ ʧʣʘʛʠʦʪʨʦʧʥʦʝ (ʨʠʩ. 11).  

ʉʪʚʦʣ ʪʘʢʞʝ ʤʦʞʝʪ ʨʘʩʪʠ ʧʦ ʜʠʘʛʦʥʘʣʠ ʬʘʢʪʠʯʝʩʢʠ ʦʪ ʦʩʥʦʚʘʥʠʷ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ 

ʦʥ ʠʤʝʝʪ ʜʫʛʦʦʙʨʘʟʥʳʡ ʚʳʛʠʙ ʥʘʨʫʞʫ. ʆ ʚʳʜʝʣʝʥʠʠ ʦʪʜʝʣʴʥʦʛʦ ʧʫʪʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʠʩʭʦʜʥʦʛʦ ɸʊ ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʧʨʠ ʪʘʢʦʤ ʥʘʢʣʦʥʝ ʩʪʚʦʣʘ, ʢʦʛʜʘ ʥʝ ʤʝʥʝʝ ʝʛʦ ʧʦʣʦʚʠʥʳ 

ʨʘʩʪʸʪ ʧʦ ʜʠʘʛʦʥʘʣʠ ʠʣʠ ʥʝ ʤʝʥʝʝ ʪʨʝʪʠ ï ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ (ʨʠʩ. 11.2ï11.6). ʋ ʦʩʦʙʝʡ, 

ʜʣʷ ʢʦʪʦʨʳʭ ʧʝʨʝʛʠʙ ʩʪʚʦʣʘ ʚʳʩʪʫʧʘʝʪ ʦʩʥʦʚʥʳʤ ʧʫʪʝʤ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ɸʊ, ʭʦʨʦʰʦ 

ʨʘʟʚʠʪʘ ʘʩʠʤʤʝʪʨʠʷ ʧʦ ʦʨʠʝʥʪʘʮʠʠ ʚʝʪʚʝʡ ʠ ʠʥʦʛʜʘ ʧʦ ʜʨʫʛʠʤ ʘʩʧʝʢʪʘʤ ʠʭ ʘʨʭʠʪʝʢʪʫ-

ʨʳ. ʊʘʢ, ʥʘ çʥʠʞʥʝʡè ʩʪʦʨʦʥʝ ʢʦʩʦʥʘʧʨʘʚʣʝʥʥʦʛʦ ʦʪʨʝʟʢʘ ʩʪʚʦʣʘ ʚʝʪʚʠ ʦʨʠʝʥʪʠʨʦʚʘʥʳ 

ʧʣʘʛʠʦʪʨʦʧʥʦ ʣʠʙʦ ʧʦʥʠʢʘʶʪ. ʅʘ çʚʝʨʭʥʝʡè ʞʝ ʩʪʦʨʦʥʝ ʚʝʪʚʠ ʥʘʧʨʘʚʣʝʥʳ ʦʨʪʦʪʨʦʧʥʦ 

ʣʠʙʦ ʚ ʚʠʜʝ ʧʝʨʝʚʸʨʥʫʪʦʡ ʙʫʢʚʳ çɻè. 

6. ʋʩʠʣʝʥʠʝ ʧʦʣʠʘʨʭʠʯʝʩʢʦʛʦ ʧʣʘʥʘ ʦʨʛʘʥʠʟʘʮʠʠ ʩʪʚʦʣʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, 

ʯʪʦ ʦʧʨʝʜʝʣʸʥʥʳʝ ʦʪʨʝʟʢʠ ʩʪʚʦʣʘ ʧʨʠʦʙʨʝʪʘʶʪ ʠʟʚʝʩʪʥʫʶ ʘʚʪʦʥʦʤʥʦʩʪʴ ʚʧʣʦʪʴ ʜʦ ʨʝʜʫʢ-

ʮʠʠ ʦʩʥʦʚʥʦʛʦ ʩʪʚʦʣʘ. ʇʝʨʝʯʠʩʣʠʤ ʪʠʧʳ ʧʦʣʠʘʨʭʠʯʝʩʢʦʛʦ ʧʫʪʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʢʨʦʥʳ: 

ʘ) çɺʦʣʥʠʩʪʦ-ʠʟʚʠʣʠʩʪʳʡè. ʉʚʳʰʝ 60% ʦʩʦʙʝʡ ʩ ʧʦʣʠʘʨʭʠʯʝʩʢʠʤ ʧʣʘʥʦʤ ʦʨʛʘʥʠʟʘʮʠʠ 

ʩʪʚʦʣʘ ʚ ʥʘʛʦʨʥʦʡ ʜʫʙʨʘʚʝ ʫʨʦʯʠʱʘ ʉʨʝʜʥʠʡ ɼʫʙʠʢ ʦʙʣʘʜʘʶʪ ʜʘʥʥʳʤ ʪʠʧʦʤ ʪʨʘʥʩʬʦʨʤʘ-

ʮʠʠ. ɺ ʦʩʪʘʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʜʦʣʷ ʦʩʦʙʝʡ ʩ ʜʘʥʥʳʤ ʪʠʧʦʤ ʩʦʩʪʘʚʣʷʝʪ 10ï30%. ɻʣʘʚʥʘʷ 

ʦʩʴ ʫ ʦʩʦʙʠ ʩʦʭʨʘʥʷʝʪʩʷ, ʥʦ ʦʪʜʝʣʴʥʳʝ ʦʪʨʝʟʢʠ ʩʪʚʦʣʘ ʧʝʨʝʢʣʶʯʘʶʪʩʷ ʥʘ ʚʳʨʘʞʝʥʥʦʝ ʚʦʣ-

ʥʠʩʪʦʝ, ʠʟʚʠʣʠʩʪʦʝ ʣʠʙʦ ʟʠʛʟʘʛʦʦʙʨʘʟʥʦʝ ʩʠʤʧʦʜʠʘʣʴʥʦʝ ʥʘʨʘʩʪʘʥʠʝ. çɺʩʪʘʚʢʠè ʩʠʤʧʦʜʠʝʚ 

ʧʨʦʠʩʭʦʜʷʪ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʩʪʚʦʣʘ, ʦʩʦʙʝʥʥʦ ʙʣʠʞʝ ʢ ʚʝʨʭʫʰʢʝ (ʨʠʩ. 12.1, 12.2). 

ʙ) çL-ʦʙʨʘʟʥʳʡè ʪʠʧ ʦʪʤʝʯʝʥ ʫ 20ï25% ʦʩʦʙʝʡ ʩ ʧʦʣʠʘʨʭʠʯʝʩʢʠʤ ʧʣʘʥʦʤ ʦʨʛʘʥʠʟʘ-

ʮʠʠ ʩʪʚʦʣʘ ʚ ʙʘʡʨʘʯʥʦʡ ʜʫʙʨʘʚʝ ʫʨʦʯʠʱʘ ʉʨʝʜʥʠʡ ɼʫʙʠʢ ʠ ʥʘ ʧʦʣʦʛʦʤ ʩʢʣʦʥʝ ʙʘʣʢʠ 

ʫ ɸʬʦʥʠʯʝʚʘ ʣʝʩʘ. ʋ ʦʩʦʙʠ ʩʦʭʨʘʥʷʝʪʩʷ ʙʠʦʣʦʛʠʯʝʩʢʠ ʛʣʘʚʥʘʷ ʦʩʴ, ʥʦ ʧʨʠ ʵʪʦʤ ʩʪʚʦʣ 

ʟʘʤʝʱʘʝʪʩʷ ʩʝʨʠʝʡ ʣʦʞʥʳʭ ʜʠʭʦʧʦʜʠʝʚ ʚ ʬʦʨʤʝ ʙʫʢʚʳ L. ɹʦʣʝʝ ʩʣʘʙʘʷ ʆɿ ʦʪʭʦʜʠʪ 

ʧʦʜ ʫʛʣʦʤ 60ï90Á, ʙʦʣʝʝ ʩʠʣʴʥʘʷ ʩʦʭʨʘʥʷʝʪ ʚ ʮʝʣʦʤ ʦʨʪʦʪʨʦʧʥʦʝ ʥʘʨʘʩʪʘʥʠʝ, 

ʥʦ ʧʨʠ ʵʪʦʤ ʤʦʞʝʪ ʧʝʨʝʭʦʜʠʪʴ ʢ ʟʠʛʟʘʛʦʦʙʨʘʟʥʦʤʫ ʩʠʤʧʦʜʠʘʣʴʥʦʤʫ ʥʘʨʘʩʪʘʥʠʶ ʩ ʨʘʟ-

ʥʦʡ ʘʤʧʣʠʪʫʜʦʡ ʠʟʣʦʤʦʚ (ʨʠʩ. 12.3).  
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ʈʠʩ. 11. ʉʨʝʜʥʝʚʦʟʨʘʩʪʥʳʝ ʛʝʥʝʨʘʪʠʚʥʳʝ ʦʩʦʙʠ Quercus robur L. ʚ ʬʠʪʦʮʝʥʦʟʘʭ ʤʫʟʝʷ-ʟʘʧʦʚʝʜʥʠʢʘ çʂʫʣʠʢʦʚʦ ʇʦʣʝè, ʩʪʚʦʣ 

ʢʦʪʦʨʳʭ ʦʪʢʣʦʥʷʝʪʩʷ ʦʪ ʦʨʪʦʪʨʦʧʥʦʛʦ ʨʦʩʪʘ. 1 ï ʥʝʦʩʥʦʚʥʦʡ ʧʫʪʴ, 2ï6 ï ʦʩʥʦʚʥʦʡ ʧʫʪʴ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʢʨʦʥʳ. ʀʩʭʦʜʥʳʝ 

ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʪʠʧʳ ʠ ʩʦʦʙʱʝʩʪʚʘ: 1, 5 ʠ 6 ï çʆʧʫʰʝʯʥʳʡè, ʙʘʡʨʘʯʥʘʷ ʜʫʙʨʘʚʘ ʚ ʫʨʦʯʠʱʝ ʉʨʝʜʥʠʡ ɼʫʙʠʢ; 2 ï çʃʫʛʦʚʦʡè, 
ʙʘʡʨʘʯʥʘʷ ʜʫʙʨʘʚʘ ʚ ʫʨʦʯʠʱʝ ʅʠʞʥʠʡ ɼʫʙʠʢ; 3 ʠ 4 ï çʆʧʫʰʝʯʥʳʡè, ʙʘʡʨʘʯʥʘʷ ʜʫʙʨʘʚʘ ʚ ʫʨʦʯʠʱʝ ʅʠʞʥʠʡ ɼʫʙʠʢ. 

  

Fig. 11. Middle-aged reproductive individuals of Quercus robur L. in the phytocoenoses of the Kulikovo Pole museum-reserve 
with the trunk deviation from the orthotropic growth direction as a main way of transformation. 1 ï non-core way, 2ï6 ï main way 

of transformation. Initial architectural types and communities: 1, 5 and 6 ï çMarginè, ravine oakery in the Sredniy Dubik tract; 

çMeadowè, ravine oakery in the Nizhniy Dubik tract; 3 and 4 ï çMarginè, ravine oakery in the Nizhniy Dubik tract. 
 

ʚ) çɼʠʭʘʟʠʘʣʴʥʦ-ʧʣʝʡʦʭʘʟʠʘʣʴʥʳʡè. ɺ ʥʘʛʦʨʥʦʡ ʜʫʙʨʘʚʝ ʫʨʦʯʠʱʘ ʉʨʝʜʥʠʡ ɼʫʙʠʢ, ʚ ʙʘʡ-

ʨʘʯʥʦʡ ʜʫʙʨʘʚʝ ʫʨʦʯʠʱʘ ʅʠʞʥʠʡ ɼʫʙʠʢ, ʚ ʥʘʛʦʨʥʦʡ ʜʫʙʨʘʚʝ ʠ ʥʘ ʩʢʣʦʥʝ ʢ ɼʦʥʫ ʫʨʦʯʠɦ ʘ ʊʘ-

ʪʠʥʢʠ ʜʦʣʷ ʦʩʦʙʝʡ ʩ ʜʘʥʥʳʤ ʪʠʧʦʤ ʧʦʣʠʘʨʭʠʯʝʩʢʦʛʦ ʧʣʘʥʘ ʦʨʛʘʥʠʟʘʮʠʠ ʢʨʦʥʳ ʩʦʩʪʘʚʣʷʝʪ 55ï

90%, ʚ ʦʩʪʘʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ï 12ï25%. ʉʪʚʦʣ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʆɿ ʩ ʧʦʤʦʱʴʶ 

ʜʠ- ʠʣʠ ʧʣʝʡʦʭʘʟʠʝʚ ʠʣʠ ʣʦʞʥʳʭ ʜʠʭʦʧʦʜʠʝʚ (ʨʠʩ. 12.4ï12.8). ʇʨʠ ʵʪʦʤ ʜʦʯʝʨʥʠʝ ʆɿ ʧʦʩʣʝ ʧʝʨ-

ʚʳʭ ʫʨʦʚʥʝʡ ʨʘʟʜʝʣʝʥʠʷ ʦʙʳʯʥʦ ʩʦʭʨʘʥʷʶʪ ʛʝʤʠʩʠʤʧʦʜʠʘʣʴʥʦʝ ʥʘʨʘʩʪʘʥʠʝ, ʘ ʧʦʩʣʝ 4ï5-ʛʦ 

ʫʨʦʚʥʷ ʤʦʛʫʪ ʚʢʣʶʯʘʪʴ ʩʠʤʧʦʜʠʠ ʠ ʦʪʢʣʦʥʷʪʴʩʷ ʦʪ ʢʦʩʦʥʘʧʨʘʚʣʝʥʥʦʛʦ ʠʣʠ ʦʨʪʦʪʨʦʧʥʦʛʦ ʨʦʩʪʘ. 

ʉʠʩʪʝʤʳ, ʦʙʨʘʟʦʚʘʥʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤʠ ʨʘʟʜʝʣʝʥʠʤ̫ʠ ʜʦʯʝʨʥʠʭ ʦʩʝʡ, ʚʘʨʠʘʙʝʣʴʥʳ ʧʦ ʚʳ-

ʩʦʪʝ ʧʝʨʚʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʠ ʧʦ ʜʣʠʥʝ ʆɿ ʜʦ ʩʣʝʜʫʶʱʝʛʦ ʨʘʟʜʝʣʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʚʩʝ ʦʥʠ ʩʦʭʨʘʥʷʶʪ 

ʚ ʮʝʣʦʤ ʚʝʨʪʠʢʘʣʴʥʦʝ ʠʣʠ ʜʠʘʛʦʥʘʣʴʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʨʦʩʪʘ. 

ʛ) çʏʘʰʝ- ʠʣʠ ʙʦʢʘʣʦʚʠʜʥʳʡè ʪʠʧ ʦʪʤʝʯʝʥ ʫ 36ï40% ʦʩʦʙʝʡ ʥʘ ʩʢʣʦʥʝ ʢ ɼʦʥʫ ʚ ʫʨʦʯʠʱʝ 

ʊʘʪʠʥʢʠ ʠ ʥʘ ʧʦʣʦʛʦʤ ʩʢʣʦʥʝ ʙʘʣʢʠ ʫ ɸʬʦʥʠʯʝʚʘ ʣʝʩʘ. ʇʨʠ ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʡ ʘʚʪʦʥʦʤ-

ʥʦʩʪʠ ʜʦʯʝʨʥʠʭ ʦʩʝʡ, ʟʘʤʝʱʘʶʱʠʭ ʩʪʚʦʣ, ʬʦʨʤʠʨʫʝʪʩʷ ʯʘʰʝ- ʠʣʠ ʙʦʢʘʣʦʚʠʜʥʘʷ ʩʪʨʫʢʪʫʨʘ 

ʠʟ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʨʘʟʜʝʣʷʶʱʠʭʩʷ ʘʥʠʟʦʪʨʦʧʥʳʭ ʦʩʝʡ ʩ ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ ʚʳʛʠʙʘ 

(ʨʠʩ. 12.9ï12.11). ʆʩʠ ʨʘʟʜʝʣʷʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʥʘ ʦʨʪʦʪʨʦʧʥʳʝ, ʥʦ ʠ ʥʘ ʧʣʘʛʠʦʪʨʦʧʥʳʝ ʆɿ 

ʯʝʨʝʟ ʣʦʞʥʳʝ ʜʠʭʦʧʦʜʠʠ. ʆʙʱʠʡ ʧʦʨʷʜʦʢ ʨʘʟʜʝʣʝʥʠʡ ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ ʧʨʝʚʳʰʘʝʪ 5.  
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ʈʠʩ. 12. ʄʦʣʦʜʳʝ ʠ ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʳʝ ʛʝʥʝʨʘʪʠʚʥʳʝ ʦʩʦʙʠ Quercus robur L. ʚ ʬʠʪʦʮʝʥʦʟʘʭ ʤʫʟʝʷ-ʟʘʧʦʚʝʜʥʠʢʘ çʂʫʣʠʢʦʚʦ 

ʇʦʣʝè ʩ ʫʩʠʣʝʥʠʝʤ ʧʦʣʠʘʨʭʠʯʝʩʢʦʛʦ ʧʣʘʥʘ ʦʨʛʘʥʠʟʘʮʠʠ ʩʪʚʦʣʘ. 1 ʠ 3 ï ʥʝʦʩʥʦʚʥʦʡ ʠ 2, 4ï11 ï ʦʩʥʦʚʥʦʡ ʧʫʪʴ ʪʨʘʥʩʬʦʨ-

ʤʘʮʠʠ ʢʨʦʥʳ. ʀʩʭʦʜʥʳʝ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʪʠʧʳ, ʪʠʧʳ ʧʦʣʠʘʨʭʠʯʝʩʢʦʛʦ ʧʣʘʥʘ ʦʨʛʘʥʠʟʘʮʠʠ ʩʪʚʦʣʘ ʠ ʩʦʦʙʱʝʩʪʚʘ:  
1 ï çʆʧʫʰʝʯʥʳʡè, çʚʦʣʥʠʩʪʦ-ʠʟʚʠʣʠʩʪʳʡè, ʙʘʡʨʘʯʥʘʷ ʜʫʙʨʘʚʘ ʚ ʫʨʦʯʠʱʝ ʉʨʝʜʥʠʡ ɼʫʙʠʢ; 2 ï çʃʫʛʦʚʦʡè, çʚʦʣʥʠʩʪʦ-

ʠʟʚʠʣʠʩʪʳʡè, ʙʘʡʨʘʯʥʘʷ ʜʫʙʨʘʚʘ ʚ ʫʨʦʯʠʱʝ ʅʠʞʥʠʡ ɼʫʙʠʢ; 3 ï çʃʫʛʦʚʦʡè, çL-ʦʙʨʘʟʥʳʡè, ʙʘʡʨʘʯʥʘʷ ʜʫʙʨʘʚʘ ʚ ʫʨʦʯʠʱʝ 

ʉʨʝʜʥʠʡ ɼʫʙʠʢ; 4 ï çʃʫʛʦʚʦʡè, çʜʠʭʘʟʠʘʣʴʥʦ-ʧʣʝʡʦʭʘʟʠʘʣʴʥʳʡè, ʥʘʛʦʨʥʘʷ ʜʫʙʨʘʚʘ ʚ ʫʨʦʯʠʱʝ ʉʨʝʜʥʠʡ ɼʫʙʠʢ;  
5 ï çʃʫʛʦʚʦʡ/ʆʧʫʰʝʯʥʳʡè, çʜʠʭʘʟʠʘʣʴʥʦ-ʧʣʝʡʦʭʘʟʠʘʣʴʥʳʡè, ʥʘʛʦʨʥʘʷ ʜʫʙʨʘʚʘ ʚ ʫʨʦʯʠʱʝ ʉʨʝʜʥʠʡ ɼʫʙʠʢ;  

6 ï çʃʫʛʦʚʦʡè, çʜʠʭʘʟʠʘʣʴʥʦ-ʧʣʝʡʦʭʘʟʠʘʣʴʥʳʡè, ʙʘʡʨʘʯʥʘʷ ʜʫʙʨʘʚʘ ʚ ʫʨʦʯʠʱʝ ʅʠʞʥʠʡ ɼʫʙʠʢ; 7 ï çʃʫʛʦʚʦʡè, çʜʠʭʘʟʠ-

ʘʣʴʥʦ-ʧʣʝʡʦʭʘʟʠʘʣʴʥʳʡè, ʧʘʨʮʝʣʣʘ, ʥʝ ʟʘʪʨʦʥʫʪʘʷ ʧʦʞʘʨʦʤ ʚ ʥʘʛʦʨʥʦʡ ʜʫʙʨʘʚʝ ʚ ʫʨʦʯʠʱʝ ʊʘʪʠʥʢʠ; 8 ï çʃʫʛʦʚʦʡè, çʜʠ-
ʭʘʟʠʘʣʴʥʦ-ʧʣʝʡʦʭʘʟʠʘʣʴʥʳʡè, ʢʦʣʢʠ ʥʘ ʩʢʣʦʥʝ ʢ ɼʦʥʫ ʚ ʫʨʦʯʠʱʝ ʊʘʪʠʥʢʠ; 9 ʠ 10 ï çʃʫʛʦʚʦʡè, çʯʘʰʝ- ʠʣʠ ʙʦʢʘʣʦʚʠʜ-

ʥʳʡè, ʢʦʣʢʠ ʥʘ ʩʢʣʦʥʝ ʢ ɼʦʥʫ ʚ ʫʨʦʯʠʱʝ ʊʘʪʠʥʢʠ; 11 ï ʤʦʣʦʜʘʷ ʛʝʥʝʨʘʪʠʚʥʘʷ ʦʩʦʙʴ, çʃʫʛʦʚʦʡè, çʯʘʰʝ-ʙʦʢʘʣʦʚʠʜʥʳʡè, 

ʧʦʣʦʛʠʡ ʩʢʣʦʥ ʙʘʣʢʠ ʚʦʟʣʝ ɸʬʦʥʠʯʝʚʘ ʣʝʩʘ. ʂʨʘʩʥʳʤ ʮʚʝʪʦʤ ʧʦʢʘʟʘʥʳ ʚʪʦʨʠʯʥʳʝ ʨʝʠʪʝʨʘʪʠʚʥʳʝ ʧʦʙʝʛʦʚʳʝ ʩʠʩʪʝʤʳ. 


