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Karelian birch Betula pendula Roth var. carelica (Mercklin) Hämet-Ahti is an indigenous 
representative of the forest zone of Northwestern Russia. It is characterized by unique, 
economically valuable figured wood, the texture of which largely depends on the growth form. On 
the basis of sequencing on the Illumina (NovaSeq) platform, a genome-wide association study 
(GWAS) was carried out, which makes it possible to determine the relationship between gene 
variants and growth form in Karelian birch, a distinguishing feature of which, along with others, 
is the diversity of life forms – from tree to shrub. At the same time, among Karelian birch trees, 
the following growth forms are distinguished according to growth form: tall-stemmed, short-
stemmed and shrub-like. It was established that 2 SNPs (single nucleotide polymorphisms) 
located on chromosomes 4 and 7 correlate with the tall-stemmed morphotype, and 3 SNPs on 
chromosomes 2, 11 and 14 correlate with the short-stemmed morphotype, with 4 of the identified 
SNPs located in the non-coding part of the genome and 1 SNP in the coding part. It was found 
that T/T homozygotes at locus S7_17793825 on chromosome 7 occur exclusively in Karelian 
birch with the tall-stemmed growth form. Along with this, considerable interest is represented by 
the SNP located in the coding region (S2_23203191), which in the homozygous state was 
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recorded only in trees with the short-stemmed growth form. For the shrub-like growth form of 
Karelian birch, no reliably associated SNPs have yet been identified. On the basis of analysis of 
the literature and our own data, functional groups of genes potentially influencing the formation 
of growth form in Karelian birch were identified. Among them there are regulatory genes that 
control the processes of cell division, cell wall formation, inhibition of differentiation of vessel 
cells and, as a consequence, a decrease in the growth rate of plants. Mutations in such genes can 
lead to changes in life form in plants. The data obtained can be used to develop molecular markers, 
the use of which will make it possible to accelerate breeding of Karelian birch when creating 
industrial plantations aimed at growing its specific growth forms with a predetermined wood 
texture.
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угсийчолгд ,ис-.г Betula pendula Roth var. carelica (Mercklin) Hämet-Ahti двйди0од г,ьс2-
хи4456 7си8о0гв20ийи6 йио4ь9 .ь45 зивись-яг7г8г Жьоо22. 14г 3гсгл0ис2.юи0од ю42-
лгйч4ь9 ци44ь9 ю.ьсмг0ь9 8сивио24ь9, 0ило0юсг ль0ьсь9 в .4гм20ийч4ь9 о0и7и42 .гв2о20 
ь0 ыьс65 сьо0г. жг ьо4ьвг422 оилви42сьвг42д 4г 7йг0ыьс6и Illumina (NovaSeq) 7сьви-
8-4 7ьй4ьхи4ь6459 7ь2ол гооьц2гц29 (GWAS), 7ь.вьйдп(29 ь7си8ий20ч овд.ч 6и)8ю 
вгс2г40г62 хи4ьв 2 ыьс6ь9 сьо0г ю лгсийчоль9 ,иси.5, ь0й2м20ийч4ь9 ьоь,и44ьо0чп 
ль0ьсь9 двйди0од сг.4ьь,сг.2и )2.4и4453 ыьс6 – ь0 8исивг 8ь люо0гс42лг. зси82 8и-
сивчив ю лгсийчоль9 ,иси.5 7ь ыьс6и сьо0г в58ийдп0 в5оьльо0вьйч4юп, льсь0льо0вьйч-
4юп 2 люо0ьь,сг.4юп. ро0г4ьвйи4ь, м0ь о в5оьльо0вьйч456 6ьсыь027ь6 льссий2сюп0 
2 SNP (Single Nucleotide Polymorphism), йьлгй2.ьвг4453 4г 4-9 2 7-9 3сь6ьоь6г3, г о 
льсь0льо0вьйч456 – 3 SNP – 4г 2-9, 11-9 2 14-9 3сь6ьоь6г3, 7с2ми6 4 2. в5двйи4453 
SNP сго7ьйгхгп0од в 4иль82сюп(и9 мго02 хи4ь6г, г 1 SNP – в ль82сюп(и9. 1,4гсю)и-
4ь, м0ь хь6ь.2хь05 «C/C» в йьлюои S7_17793825 4г 7-9 3сь6ьоь6и во0симгп0од 2олйпм2-
0ийч4ь ю лгсийчоль9 ,иси.5, 26ип(и9 в5оьльо0вьйч4юп ыьс6ю сьо0г. я4гм20ийч459 
240исио 7си8о0гвйди0 SNP, сго7ьйь)и4459 в ль82сюп(и6 юмго0ли (S2_23203191), ль0ь-
с59 в хь6ь.2хь04ь6 оьо0ьд422 .гы2ло2сьвг4 0ьйчль ю 8исивчив, 26ип(23 льсь0ль-
о0вьйч4юп ыьс6ю сьо0г. з люо0ьь,сг.4ь9 ыьс6ь9 сьо0г лгсийчоль9 ,иси.5 8ьо0ьвис4ь 
гооьц22сьвг445и SNP 4и в5двйи45. 1,4гсю)и45 ыю4лц2ь4гйч45и хсю775 хи4ьв, 7ь0и4-
ц2гйч4ь вй2дп(2и 4г вь.42л4ьви42и ь7си8ий-44ь9 ыьс65 сьо0г ю лгсийчоль9 ,иси.5. 
зси82 423 ио0ч сихюйд0ьс45и хи45, ль0ьс5и ль40сьй2сюп0 7сьциоо5 8ийи42д лйи0л2, 
ыьс62сьвг42д лйи0ьм4ь9 о0и4л2, 24х2,2сьвг42д 82ыыиси4ц2гц22 лйи0ьл оьою8ьв 2, лгл 
ойи8о0в2и, .г6и8йи42и ольсьо02 сьо0г сго0и429. фю0гц22 в 0гл23 хи4г3 6ьхю0 7с2вь820ч 
л 2.6и4и42п )2.4и44ь9 ыьс65. Iьйюми445и 8г445и 6ьхю0 ,50ч 2о7ьйч.ьвг45 8йд сг.-
сг,ь0л2 6ьйилюйдс453 6гслисьв, 7с26и4и42и ль0ьс53 7ь.вьй20 юольс20ч оийилц2п лг-
сийчоль9 ,иси.5 7с2 оь.8г422 7сь65Мйи4453 7йг40гц29, 4г7сгвйи4453 4г в5сг(2вг-
42и ль4лси0453 ыьс6 сьо0г о .г8г44ь9 0ило0юсь9 8сивио245.
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