

1

[bookmark: _GoBack]Russian Journal of Plant Physiology, 2024, V. 71, № 6

SUPPLEMENTARY INFORMATION
[bookmark: _Hlk169784771]Fractional and fatty acid composition of lipids of kidney fragments according to the phases by bud-break in plants of the genus Betula
I. V. Morozovaa,*, N. P. Chernobrovkinab, V. P. Pchelkinc

aNorthern Water Problems Institute of the Karelian Research Centre of the RAS, 50 Alexander Nevsky Ave., Petrozavodsk, 185030,
bForest Research Institute of the Karelian Research Centre of the RAS, Petrozavodsk, 11 Pushkinskaya St., 185910,
c К.А. Timiryazev Institute of Plant Physiology RAS, 35 Botanicheskaya St., Moscow, 127276,
Corresponding author: I. V. Morozova
*e-mail: irinamorozova1502@gmail.com
,
Table 1. The relative content of esterified fatty acids (FA) of total lipids (TL, % of total FAs) of B pubescens and their individual neutral lipid (NL), glycolipid (GL) and phospholipid (PL) fractions in its bud parts (scales, stipules, leaflets) and forms by bud-break phases
	[bookmark: _Hlk169783234]Lipid fraction by phase
	FA
	UC
	DBI

	
	С16:0
	С18:0
	С18:1
	С18:2
	С18:3
	ƩSFA
	ƩUSFA
	
	

	
	Scales

	TL, I
	34.1 ± 3.4a
	10.7 ± 1.1cd
	18.5 ± 1.8cf
	22.3 ± 2.2bc
	14.4 ± 1.4a
	44.8 ± 4.5a
	55.2 ± 5.5a
	1.23 ± 0.12a
	0.55 ± 0.06a

	TL, II
	29.8 ± 3.0a
	25.2 ± 2.5g
	7.5 ± 0.8ab
	16.7 ± 1.7abe
	20.8 ± 2.1bd
	55.0 ± 5.5abd
	45.0 ± 4.5abcd
	0.82 ± 0.12def
	0.45 ± 0.05abd

	TL, III
	32.6 ± 3.3a
	16.1 ± 1.6e
	8.1 ± 0.8ab
	13.6 ± 1.4ad
	29.6 ± 3.0e
	48.7 ± 4.9ab
	51.3 ± 5.1ab
	1.05 ± 0.11af
	0.51 ± 0.05ab

	TL, IV
	41.3 ± 4.1abc
	20.0 ± 2.0f
	20.2 ± 2.0c
	10.2 ± 1.0df
	8.4 ± 0.8c
	61.3 ± 6.1bcd
	38.7 ± 3.9bcd
	0.63 ± 0.06bcd
	0.39 ± 0.04bcd

	NL, I
	43.7 ± 4.4ad
	9.5 ± 0.9abc
	24.4 ± 2.4c
	15.6 ± 1.6abc
	6.9 ± 0.7ab
	53.2 ± 5.3c
	46.8 ± 4.7b
	0.88 ± 0.09e
	0.47 ± 0.05c

	NL, II
	30.7 ± 3.1d
	33.1 ± 3.3d
	15.5 ± 1.6ae
	14.0 ± 1.4ab
	6.8 ± 0.7ab
	63.7 ± 6.4abc
	36.3 ± 3.6abc
	0.57 ± 0.06cd
	0.36 ± 0.04abc

	NL, III
	40.2 ± 4.0ad
	29.0 ± 2.9d
	9.2 ± 0.9df
	16.7 ± 1.7abc
	5.0 ± 0.5b
	69.2 ± 6.9abd
	30.8 ± 3.1abc
	0.45 ± 0.04abd
	0.31 ± 0.03abd

	NL, IV
	43.1 ± 4.3ad
	33.3 ± 3.3d
	11.5 ± 1.2ef
	6.0 ± 0.6d
	6.1 ± 0.6ab
	76.4 ± 7.6d
	23.6 ± 2.4a
	0.31 ± 0.03a
	0.24 ± 0.02d

	GL, I
	37.0 ± 3.7ab
	10.8 ± 1.1cd
	27.5 ± 2.7d
	16.1 ± 1.6ad
	8.6 ± 0.9c
	47.8 ± 4.8abcde
	52.2 ± 5.2abcde
	1.09 ± 0.11bcd
	0.52 ± 0.05abcd

	GL, II
	37.8 ± 3.8ab
	14.8 ± 1.5de
	9.9 ± 1.0be
	11.2 ± 1.1abc
	26.3 ± 2.6d
	52.6 ± 5.3abc
	47.4 ± 4.7adef
	0.90 ± 0.09ab
	0.47 ± 0.05acd

	GL, III
	32.9 ± 3.3ab
	27.4 ± 2.7f
	8.0 ± 0.8e
	9.9 ± 1.0bc
	21.8 ± 2.2bd
	60.3 ± 6.0ab
	39.7 ± 4.0def
	0.66 ± 0.07a
	0.40 ± 0.04cd

	GL, IV
	37.6 ± 3.8ab
	25.3 ± 2.5e
	19.2 ± 1.9ac
	8.8 ± 0.9b
	9.2 ± 0.9c
	62.8 ± 6.3a
	37.2 ± 3.7f
	0.59 ± 0.06a
	0.37 ± 0.04c

	PL, I
	35.0 ± 3.5a
	4.3 ± 0.4d
	24.3 ± 2.4e
	21.8 ± 2.2bcd
	14.6 ± 1.5fgh
	39.3 ± 3.9a
	60.7 ± 6.1ab
	1.54 ± 0.15a
	0.61 ± 0.06a

	PL, II
	38.8 ± 3.9a
	2.3 ± 0.2abc
	2.7 ± 0.3a
	29.6 ± 3.0ad
	26.6 ± 2.7abd
	41.2 ± 4.1a
	58.9 ± 5.9ab
	1.43 ± 0.14ab
	0.59 ± 0.06a

	PL, III
	37.0 ± 3.7a
	4.5 ± 0.5d
	4.8 ± 0.5ab
	27.1 ± 2.7acd
	26.6 ± 2.7abd
	41.5 ± 4.2ac
	58.5 ± 5.8ab
	1.41 ± 0.14ab
	0.58 ± 0.06ac

	PL, IV
	39.6 ± 4.0a
	9.3 ± 0.9f
	16.1 ± 1.6d
	14.3 ± 1.4b
	20.8 ± 2.1ach
	48.9 ± 4.9abc
	51.2 ± 5.1bc
	1.05 ± 0.10bd
	0.51 ± 0.05abc

	
	Stipules

	TL, I
	25.4 ± 2.5a
	12.1 ± 1.2f
	7.6 ± 0.8cd
	26.4 ± 2.6ae
	28.5 ± 2.9ab
	37.5 ± 3.8ab
	62.5 ± 6.2ac
	1.67 ± 0.17cd
	0.62 ± 0.06ab

	TL, II
	30.8 ± 3.1ab
	11.1 ± 1.1ef
	12.3 ± 1.2be
	15.7 ± 1.6bcd
	30.0 ± 3.0ab
	41.9 ± 4.2ab
	58.1 ± 5.8abc
	1.38 ± 0.14acd
	0.58 ± 0.06ab

	TL, III
	32.5 ± 3.3abd
	18.5 ± 1.8g
	11.3 ± 1.1ab
	21.5 ± 2.1abc
	16.2 ± 1.6cd
	51.0 ± 5.1ac
	49.0 ± 4.9bde
	0.96 ± 0.10ab
	0.49 ± 0.05ac

	TL, IV
	43.6 ± 4.4c
	16.7 ± 1.7g
	10.2 ± 1.0abc
	14.4 ± 1.4bd
	15.1 ± 1.5cd
	60.3 ± 6.0c
	39.7 ± 4.0de
	0.66 ± 0.07b
	0.40 ± 0.04c

	NL, I
	46.2 ± 4.6ac
	15.6 ± 1.6de
	18.0 ± 1.8fg
	9.6 ± 1.0ab
	10.6 ± 1.1de
	61.8 ± 6.2ab
	38.2 ± 3.8ab
	0.62 ± 0.06abc
	0.38 ± 0.04ab

	NL, II
	37.5 ± 3.7bc
	17.0 ± 1.7ef
	14.3 ± 1.4bcef
	18.0 ± 1.8d
	13.3 ± 1.3e
	54.5 ± 5.4a
	45.5 ± 4.6a
	0.84 ± 0.08c
	0.46 ± 0.05a

	NL, III
	44.4 ± 4.4ac
	24.1 ± 2.4g
	16.3 ± 1.6efg
	10.7 ± 1.1ab
	4.5 ± 0.5ab
	68.5 ± 6.8ab
	31.5 ± 3.2ab
	0.46 ± 0.05ab
	0.32 ± 0.03ab

	NL, IV
	51.7 ± 5.2a
	19.8 ± 2.0f
	15.0 ± 1.5cef
	9.8 ± 1.0ab
	3.7 ± 0.4a
	71.5 ± 7.2b
	28.5 ± 2.8b
	0.40 ± 0.04a
	0.28 ± 0.03b

	GL, I
	28.9 ± 2.9acd
	7.9 ± 0.8c
	17.3 ± 1.7de
	20.4 ± 2.0ad
	25.5 ± 2.6aeg
	36.8 ± 3.7abcd
	63.2 ± 6.3ad
	1.72 ± 0.17b
	0.63 ± 0.06abcd

	GL, II
	31.6 ± 3.2ad
	11.4 ± 1.1de
	8.1 ± 0.8a
	8.0 ± 0.8b
	40.9 ± 4.1df
	42.9 ± 4.3abc
	57.1 ± 5.7ab
	1.33 ± 0.13ab
	0.57 ± 0.06abc

	GL, III
	24.1 ± 2.4bcd
	18.3 ± 1.8f
	10.8 ± 1.1abc
	16.2 ± 1.6ace
	30.6 ± 3.1abc
	42.4 ± 4.2abc
	57.7 ± 5.8ab
	1.36 ± 0.14ab
	0.58 ± 0.06abc

	GL, IV
	37.7 ± 3.8a
	13.7 ± 1.4e
	10.4 ± 1.0ab
	10.9 ± 1.1be
	27.3 ± 2.7abg
	51.4 ± 5.1a
	48.6 ± 4.9b
	0.95 ± 0.09a
	0.49 ± 0.05a

	PL, I
	24.6 ± 2.5bc
	1.3 ± 0.1b
	24.9 ± 2.5e
	24.5 ± 2.5abd
	24.7 ± 2.5abcd
	25.9 ± 2.6b
	74.1 ± 7.4a
	2.90 ± 0.30e
	0.74 ± 0.07b

	PL, II
	30.6 ± 3.1abc
	1.9 ± 0.2abc
	7.8 ± 0.8b
	28.4 ± 2.8abcd
	31.3 ± 3.1d
	32.5 ± 3.2ab
	67.6 ± 6.8ab
	2.08 ± 0.21ab
	0.68 ± 0.07ab

	PL, III
	38.0 ± 3.8ade
	2.7 ± 0.3a
	5.5 ± 0.5abc
	29.8 ± 3.0abc
	24.1 ± 2.4abc
	40.7 ± 4.1ab
	59.4 ± 5.9bcd
	1.46 ± 0.15e
	0.59 ± 0.06ab

	PL, IV
	44.3 ± 4.4e
	4.7 ± 0.5ef
	4.3 ± 0.4ac
	22.4 ± 2.2ad
	24.3 ± 2.4abc
	49.1 ± 4.9ac
	51.0 ± 5.1d
	1.04 ± 0.10c
	0.51 ± 0.05ac

	 
	Leaflets

	TL, I
	22.2 ± 2.2df
	16.0 ± 1.6e
	10.5 ± 1.1bcd
	32.8 ± 3.3ab
	18.6 ± 1.9cd
	38.2 ± 3.8abc
	61.9 ± 6.2bcd
	1.62 ± 0.16ab
	0.62 ± 0.06abc

	TL, II
	37.0 ± 3.7c
	9.1 ± 0.9d
	11.5 ± 1.1bcde
	25.6 ± 2.6ac
	16.9 ± 1.7c
	46.0 ± 4.6a
	54.0 ± 5.4d
	1.17 ± 0.12a
	0.54 ± 0.05a

	TL, III
	30.2 ± 3.0abc
	11.4 ± 1.1c
	6.2 ± 0.6ag
	27.9 ± 2.8ab
	24.2 ± 2.4acde
	41.6 ± 4.2ab
	58.4 ± 5.8cd
	1.40 ± 0.14ab
	0.58 ± 0.06ab

	TL, IV
	34.8 ± 3.5bc
	11.4 ± 1.1c
	9.2 ± 0.9abh
	17.8 ± 1.8c
	26.8 ± 2.7abe
	42.1 ± 4.2ab
	57.9 ± 5.8cd
	1.37 ± 0.14ab
	0.54 ± 0.05a

	NL, I
	49.9 ± 5.0cd
	15.5 ± 1.5f
	5.4 ± 0.5b
	19.9 ± 2.0ab
	9.3 ± 0.9a
	65.4 ± 6.5e
	34.6 ± 3.5g
	0.53 ± 0.05b
	0.35 ± 0.03e

	NL, II
	43.2 ± 4.3de
	10.3 ± 1.0e
	19.3 ± 1.9a
	18.3 ± 1.8ac
	8.9 ± 0.9a
	53.5 ± 5.3ae
	46.5 ± 4.7d
	0.87 ± 0.09ab
	0.47 ± 0.05ae

	NL, III
	41.2 ± 4.1cde
	10.1 ± 1.0e
	19.6 ± 2.0a
	17.6 ± 1.8ab
	11.5 ± 1.2a
	51.3 ± 5.1abe
	48.7 ± 4.9d
	0.95 ± 0.09ab
	0.49 ± 0.05abe

	NL, IV
	38.2 ± 3.8cd
	11.6 ± 1.2e
	20.5 ± 2.0a
	16.4 ± 1.6c
	13.4 ± 1.3ae
	49.8 ± 5.0abce
	50.2 ± 5.0cd
	1.01 ± 0.10ab
	0.50 ± 0.05abcd

	GL, I
	19.1 ± 1.9a
	21.2 ± 2.1c
	13.6 ± 1.4a
	13.6 ± 1.4ab
	32.6 ± 3.3abc
	40.3 ± 4.0ad
	59.7 ± 6.0d
	1.48 ± 0.15a
	0.60 ± 0.06ad

	GL, II
	34.2 ± 3.4d
	15.5 ± 1.6d
	3.8 ± 0.4b
	10.9 ± 1.1ab
	35.5 ± 3.6abc
	49.7 ± 5.0d
	50.3 ± 5.0e
	1.01 ± 0.10a
	0.50 ± 0.05d

	GL, III
	30.3 ± 3.0cd
	19.5 ± 1.9c
	3.8 ± 0.4b
	10.9 ± 1.1ab
	35.5 ± 3.6abc
	49.7 ± 5.0d
	50.3 ± 5.0e
	1.01 ± 0.10a
	0.50 ± 0.05d

	GL, IV
	19.1 ± 1.9a
	7.0 ± 0.7b
	5.9 ± 0.6bd
	9.9 ± 1.0a
	58.1 ± 5.8e
	26.1 ± 2.6abc
	73.9 ± 7.4ab
	2.80 ± 0.30de
	0.74 ± 0.07abc

	PL, I
	32.1 ± 3.2a
	2.5 ± 0.3dh
	6.1 ± 0.6c
	43.0 ± 4.3ab
	16.4 ± 1.6de
	34.6 ± 3.5a
	65.4 ± 6.5a
	1.89 ± 0.19ab
	0.65 ± 0.07a

	PL, II
	32.8 ± 3.3a
	2.2 ± 0.2abcd
	3.5 ± 0.3d
	41.1 ± 4.1ab
	20.6 ± 2.1ade
	34.9 ± 3.5a
	65.1 ± 6.5a
	1.86 ± 0.19a
	0.65 ± 0.07a

	PL, III
	32.2 ± 3.2a
	2.8 ± 0.3h
	3.5 ± 0.3ab
	41.1 ± 4.1ab
	20.6 ± 2.1ade
	34.9 ± 3.5a
	65.1 ± 6.5a
	1.86 ± 0.19a
	0.65 ± 0.07a

	PL, IV
	27.9 ± 2.8abc
	2.3 ± 0.2bcdh
	2.8 ± 0.3a
	35.1 ± 3.5ab
	32.0 ± 3.2cf
	30.1 ± 3.0a
	69.9 ± 7.0abc
	2.32 ± 0.23abc
	0.70 ± 0.07a


The average values and their standard deviations are given. Different Latin letters indicate statistical differences (Tukey's HSD test, P < 0.05).

Table 2. The relative content of esterified fatty acids (FA) of total lipids (TL, % of total FAs) of Betula pendula and their individual neutral lipid (NL), glycolipid (GL) and phospholipid (PL) fractions in its bud parts (scales, stipules, leaflets) and forms by bud-break phases
	Lipid fraction by phase
	FA
	UC
	DBI

	
	С16:0
	С18:0
	С18:1
	С18:2
	С18:3
	ƩSFA
	ƩUSFA
	
	

	
	Scales

	TL, I
	40.9 ± 4.1abc
	9.3 ± 0.9ac
	10.5 ± 1.1bd
	22.7 ± 2.3c
	16.6 ± 1.7ab
	50.2 ± 5.0ab
	49.8 ± 5.0abc
	0.99 ± 0.10aef
	0.50 ± 0.05ab

	TL, II
	41.6 ± 4.2abc
	5.6 ± 0.6ab
	6.4 ± 0.6a
	20.9 ± 2.1bce
	25.6 ± 2.6de
	47.2 ± 4.7a
	52.8 ± 5.3ab
	1.12 ± 0.11a
	0.53 ± 0.05a

	TL, III
	61.6 ± 6.2d
	9.2 ± 0.9ac
	18.0 ± 1.8cef
	7.0 ± 0.7f
	4.2 ± 0.4c
	70.8 ± 7.1c
	29.2 ± 2.9d
	0.41 ± 0.04b
	0.29 ± 0.03c

	TL, IV
	52.5 ± 5.3cd
	5.2 ± 0.5b
	14.4 ± 1.4def
	13.4 ± 1.3ad
	6.1 ± 0.6c
	66.1 ± 6.6cd
	34.0 ± 3.4cd
	0.51 ± 0.05bc
	0.34 ± 0.03cd

	NL, I
	62.1 ± 6.2c
	10.8 ± 1.1abc
	21.3 ± 2.1bc
	4.1 ± 0.4d
	1.7 ± 0.2c
	72.9 ± 7.3bd
	27.1 ± 2.7a
	0.37 ± 0.04ab
	0.27 ± 0.03bd

	NL, II
	53.9 ± 5.4abc
	14.8 ± 1.5b
	5.9 ± 0.6d
	16.2 ± 1.6abc
	9.2 ± 0.9de
	68.7 ± 6.9abd
	31.3 ± 3.1abc
	0.46 ± 0.05abd
	0.31 ± 0.03abd

	NL, III
	58.8 ± 5.9bc
	13.6 ± 1.4ab
	19.7 ± 2.0abc
	5.8 ± 0.6d
	2.1 ± 0.2c
	72.4 ± 7.2bd
	27.6 ± 2.8ac
	0.38 ± 0.04ab
	0.28 ± 0.03bd

	NL, IV
	48.2 ± 4.8abc
	8.5 ± 0.9ac
	19.2 ± 1.9ab
	13.2 ± 1.3ab
	6.5 ± 0.6ab
	61.2 ± 6.1ac
	38.8 ± 3.9abc
	0.63 ± 0.06c
	0.39 ± 0.04ac

	GL, I
	34.6 ± 3.5ab
	17.0 ± 1.7e
	25.4 ± 2.5d
	12.7 ± 1.3abc
	10.3 ± 1.0c
	51.7 ± 5.2abc
	48.3 ± 4.8adef
	0.94 ± 0.09ab
	0.48 ± 0.05acd

	GL, II
	39.9 ± 4.0a
	9.8 ± 1.0ac
	10.5 ± 1.1be
	13.3 ± 1.3abc
	26.6 ± 2.7d
	49.6 ± 5.0abcd
	50.4 ± 5.0acdef
	1.02 ± 0.10bc
	0.50 ± 0.05abcd

	GL, III
	40.8 ± 4.1a
	7.4 ± 0.7abc
	17.6 ± 1.8ac
	16.1 ± 1.6ad
	18.0 ± 1.8ab
	62.2 ± 6.2ab
	37.8 ± 3.8ef
	0.61 ± 0.06a
	0.52 ± 0.05abcd

	GL, IV
	37.7 ± 3.8ab
	9.5 ± 0.9ac
	25.1 ± 2.5d
	13.6 ± 1.4abc
	14.2 ± 1.4ac
	47.2 ± 4.7bcde
	52.8 ± 5.3abcd
	1.12 ± 0.11bcd
	0.53 ± 0.05abd

	PL, I
	34.8 ± 3.5a
	1.2 ± 0.1a
	38.0 ± 3.8f
	17.8 ± 1.8b
	8.2 ± 0.8e
	36.0 ± 3.6a
	64.0 ± 6.4a
	1.78 ± 0.18ac
	0.64 ± 0.06a

	PL, II
	35.1 ± 3.5a
	2.2 ± 0.2ab
	2.7 ± 0.3a
	31.3 ± 3.1ae
	28.7 ± 2.9d
	37.3 ± 3.7a
	62.7 ± 6.3ab
	1.68 ± 0.17ac
	0.63 ± 0.06a

	PL, III
	55.3 ± 5.5b
	3.5 ± 0.4bcd
	8.3 ± 0.8bc
	20.1 ± 2.0bc
	12.8 ± 1.3efg
	58.9 ± 5.9b
	41.2 ± 4.1c
	0.70 ± 0.07d
	0.41 ± 0.04b

	PL, IV
	51.5 ± 5.1b
	2.3 ± 0.2abc
	10.2 ± 1.0c
	19.9 ± 2.0bc
	11.5 ± 1.2ef
	58.4 ± 5.8bc
	41.6 ± 4.2c
	0.71 ± 0.07d
	0.42 ± 0.04bc

	 
	Stipules

	TL, I
	36.1 ± 3.6abcd
	6.9 ± 0.7cd
	9.5 ± 1.0abcd
	25.9 ± 2.6ae
	21.6 ± 2.2df
	43.0 ± 4.3ab
	57.0 ± 5.7abc
	1.32 ± 0.13ad
	0.57 ± 0.06ab

	TL, II
	36.6 ± 3.7bcd
	3.0 ± 0.3ab
	6.4 ± 0.6d
	21.9 ± 2.2ac
	32.1 ± 3.2b
	39.6 ± 4.0ab
	60.4 ± 6.0abc
	1.52 ± 0.15acd
	0.60 ± 0.06ab

	TL, III
	55.3 ± 5.5e
	8.8 ± 0.9de
	15.0 ± 1.5ef
	13.2 ± 1.3d
	7.7 ± 0.8e
	64.1 ± 6.4c
	35.9 ± 3.6e
	0.56 ± 0.06b
	0.36 ± 0.04c

	TL, IV
	42.0 ± 4.2cd
	3.0 ± 0.3ab
	16.9 ± 1.7f
	20.8 ± 2.1abc
	12.4 ± 1.2cd
	49.9 ± 5.0abc
	50.1 ± 5.0bcd
	1.00 ± 0.10ab
	0.50 ± 0.05abc

	NL, I
	51.4 ± 5.1a
	12.0 ± 1.2ad
	10.6 ± 1.1abd
	22.7 ± 2.3de
	3.4 ± 0.3a
	63.4 ± 6.3ab
	36.6 ± 3.7ab
	0.58 ± 0.06abc
	0.37 ± 0.04ab

	NL, II
	51.2 ± 5.1a
	5.1 ± 0.5bc
	7.8 ± 0.8d
	27.4 ± 2.7ce
	8.5 ± 0.9bd
	56.3 ± 5.6a
	43.7 ± 4.4ab
	0.78 ± 0.08ab
	0.44 ± 0.04a

	NL, III
	55.5 ± 5.5a
	11.6 ± 1.2a
	19.5 ± 2.0g
	8.8 ± 0.9a
	4.6 ± 0.5ab
	67.1 ± 6.7ab
	32.9 ± 3.3ab
	0.49 ± 0.05abc
	0.33 ± 0.03ab

	NL, IV
	54.4 ± 5.4a
	8.5 ± 0.8ab
	12.1 ± 1.2abc
	16.5 ± 1.7bd
	8.6 ± 0.9bd
	62.8 ± 6.3ab
	37.2 ± 3.7ab
	0.59 ± 0.06abc
	0.37 ± 0.04ab

	GL, I
	35.9 ± 3.6a
	11.0 ± 1.1d
	15.6 ± 1.6de
	19.7 ± 2.0ad
	17.8 ± 1.8e
	46.9 ± 4.7a
	53.1 ± 5.3ab
	1.13 ± 0.11ab
	0.53 ± 0.05a

	GL, II
	36.3 ± 3.6a
	4.6 ± 0.5ab
	8.3 ± 0.8a
	12.9 ± 1.3bce
	37.9 ± 3.8cdf
	40.8 ± 4.1abc
	59.2 ± 5.9ab
	1.45 ± 0.14ab
	0.59 ± 0.06abc

	GL, III
	37.1 ± 3.7a
	7.3 ± 0.7c
	24.9 ± 2.5f
	10.6 ± 1.1b
	20.1 ± 2.0eg
	44.4 ± 4.4ac
	55.6 ± 5.6ab
	1.25 ± 0.13ab
	0.56 ± 0.06ac

	GL, IV
	35.4 ± 3.5a
	2.2 ± 0.2a
	24.8 ± 2.5f
	16.7 ± 1.7ac
	17.5 ± 1.8e
	41.0 ± 4.1abc
	59.0 ± 5.9ab
	1.44 ± 0.14ab
	0.59 ± 0.06abc

	PL, I
	34.6 ± 3.5abde
	5.3 ± 0.5fg
	6.6 ± 0.7ab
	32.1 ± 3.2bce
	21.5 ± 2.1abce
	39.9 ± 4.0ab
	60.1 ± 6.0bcd
	1.51 ± 0.15dc
	0.60 ± 0.06ab

	PL, II
	33.3 ± 3.3abd
	1.6 ± 0.2bc
	2.8 ± 0.3c
	34.2 ± 3.4ce
	28.1 ± 2.8bd
	34.9 ± 3.5ab
	65.1 ± 6.5abc
	1.86 ± 0.19c
	0.65 ± 0.07ab

	PL, III
	58.2 ± 5.8f
	3.8 ± 0.4de
	6.8 ± 0.7ab
	19.3 ± 1.9d
	11.9 ± 1.2f
	62.0 ± 6.2c
	38.0 ± 3.8e
	0.61 ± 0.06ab
	0.38 ± 0.04c

	PL, IV
	43.1 ± 4.3de
	2.9 ± 0.3ad
	6.4 ± 0.6ab
	29.2 ± 2.9abc
	18.4 ± 1.8cef
	46.0 ± 4.6ac
	54.1 ± 5.4cd
	1.18 ± 0.12d
	0.54 ± 0.05ac

	 
	Leaflets

	TL, I
	16.3 ± 1.6ef
	2.7 ± 0.3ab
	9.9 ± 1.0bch
	35.8 ± 3.6bd
	35.3 ± 3.5f
	19.0 ± 1.9cde
	81.0 ± 8.1ef
	4.30 ± 0.40d
	0.81 ± 0.08cde

	TL, II
	22.4 ± 2.2df
	2.2 ± 0.2ab
	13.6 ± 1.4ef
	30.3 ± 3.0ab
	31.5 ± 3.1abf
	24.6 ± 2.5bcde
	75.4 ± 7.5af
	3.10 ± 0.30c
	0.75 ± 0.08bcde

	TL, III
	28.5 ± 2.8abd
	2.5 ± 0.3ab
	13.1 ± 1.3def
	31.1 ± 3.1ab
	24.8 ± 2.5acde
	31.0 ± 3.1abcde
	69.0 ± 6.9ab
	2.23 ± 0.22abc
	0.69 ± 0.07abcde

	TL, IV
	30.4 ± 3.0abc
	2.8 ± 0.3ab
	6.3 ± 0.6ag
	28.3 ± 2.8ab
	32.1 ± 3.2abf
	33.2 ± 3.3abcd
	66.8 ± 6.7abc
	2.01 ± 0.20abc
	0.67 ± 0.07abcd

	NL, I
	25.3 ± 2.5ab
	7.1 ± 0.7b
	9.0 ± 0.9bc
	37.4 ± 3.7bd
	21.2 ± 2.1bc
	32.4 ± 3.2bcdf
	67.6 ± 6.8ab
	2.09 ± 0.21ac
	0.68 ± 0.07bcdf

	NL, II
	26.6 ± 2.7ab
	5.4 ± 0.5bd
	14.0 ± 1.4d
	28.8 ± 2.9ab
	25.2 ± 2.5cd
	32.0 ± 3.2cdf
	68.0 ± 6.8ab
	2.13 ± 0.21ac
	0.68 ± 0.07cd

	NL, III
	32.7 ± 3.3ac
	5.5 ± 0.5b
	19.5 ± 2.0a
	23.7 ± 2.4ab
	18.6 ± 1.9be
	38.2 ± 3.8abcd
	61.8 ± 6.2ac
	1.62 ± 0.16ab
	0.62 ± 0.06abcd

	NL, IV
	33.7 ± 3.4ac
	3.1 ± 0.3acd
	23.0 ± 2.3a
	19.6 ± 2.0ab
	19.0 ± 2.0bce
	38.5 ± 3.8abcd
	61.5 ± 6.2ac
	1.60 ± 0.16ab
	0.62 ± 0.06abcd

	GL, I
	14.8 ± 1.5ae
	3.3 ± 0.3a
	11.8 ± 1.2ae
	33.9 ± 3.4ef
	36.3 ± 3.6ac
	18.1 ± 1.8bc
	81.9 ± 8.2ac
	4.50 ± 0.50c
	0.82 ± 0.08bc

	GL, II
	19.6 ± 2.0ab
	1.9 ± 0.2a
	13.8 ± 1.4a
	28.3 ± 2.8de
	36.5 ± 3.6fc
	21.5 ± 2.1abc
	78.5 ± 7.9ab
	3.70 ± 0.40bce
	0.79 ± 0.08abc

	GL, III
	26.0 ± 2.6bc
	1.8 ± 0.2a
	19.9 ± 2.0c
	21.9 ± 2.2cd
	30.4 ± 3.0ab
	27.8 ± 2.8abc
	72.2 ± 7.2b
	2.60 ± 0.30d
	0.72 ± 0.07abc

	GL, IV
	18.2 ± 1.8a
	2.2 ± 0.2a
	14.9 ± 1.5af
	10.9 ± 1.1ab
	53.8 ± 5.4de
	20.4 ± 2.0abc
	79.6 ± 8.0abc
	3.90 ± 0.40bc
	0.80 ± 0.08abc

	PL, I
	31.6 ± 3.2a
	2.4 ± 0.2cdh
	12.2 ± 1.2ab
	38.8 ± 3.9ab
	15.0 ± 1.5d
	33.9 ± 3.4a
	66.1 ± 6.6a
	1.95 ± 0.19abc
	0.66 ± 0.07a

	PL, II
	25.5 ± 2.6abc
	1.8 ± 0.2abcg
	8.4 ± 0.8ab
	36.3 ± 3.6ab
	27.9 ± 2.8abc
	27.3 ± 2.7a
	72.7 ± 7.3abc
	2.70 ± 0.30cd
	0.73 ± 0.07a

	PL, III
	29.2 ± 2.9ab
	1.2 ± 0.1e
	5.1 ± 0.5a
	37.9 ± 3.8ab
	26.6 ± 2.7abc
	30.4 ± 3.0a
	69.6 ± 7.0abc
	2.29 ± 0.23abc
	0.70 ± 0.07a

	PL, IV
	29.0 ± 2.9ab
	1.8 ± 0.2abfg
	2.2 ± 0.2e
	38.6 ± 3.9ab
	28.4 ± 2.8bc
	30.8 ± 3.1a
	69.2 ± 6.9abc
	2.25 ± 0.22abc
	0.69 ± 0.07a


[bookmark: _Hlk169783834]The average values and their standard deviations are given. Different Latin letters indicate statistical differences (Tukey's HSD test, P < 0.05).

Table 3. The relative content of esterified fatty acids (FA) of total lipids (TL, % of total FAs) of Betula pendula var. carelica and their individual neutral lipid (NL), glycolipid (GL) and phospholipid (PL) fractions in its bud parts (scales, stipules, leaflets) and forms by bud-break phases
	Lipid fraction by phase
	FA
	UC
	DBI

	
	С16:0
	С18:0
	С18:1
	С18:2
	С18:3
	ƩSFA
	ƩUSFA
	
	

	
	Scales

	TL, I
	37.9 ± 3.8ab
	6.5 ± 0.6ab
	6.6 ± 0.7ab
	32.7 ± 3.3g
	16.4 ± 1.6ab
	44.3 ± 4.4a
	55.7 ± 5.6a
	1.26 ± 0.13a
	0.56 ± 0.06a

	TL, II
	40.5 ± 4.0abc
	5.5 ± 0.6ab
	14.2 ± 1.4de
	21.9 ± 2.2bc
	17.9 ± 1.8ab
	46.0 ± 4.6a
	54.0 ± 5.4ab
	1.17 ± 0.12a
	0.54 ± 0.05a

	TL, III
	50.0 ± 5.0bcd
	8.2 ± 0.8abc
	8.3 ± 0.8ab
	18.5 ± 1.9abce
	15.1 ± 1.5a
	58.2 ± 5.8abcd
	41.8 ± 4.2bcd
	0.72 ± 0.07cde
	0.42 ± 0.04abcd

	TL, IV
	41.8 ± 4.2abc
	13.5 ± 1.4de
	21.0 ± 2.1c
	15.8 ± 1.6ade
	16.2 ± 1.6ab
	47.0 ± 4.7a
	53.0 ± 5.3ab
	1.13 ± 0.11a
	0.53 ± 0.05a

	NL, I
	52.6 ± 5.3abc
	12.1 ± 1.2abc
	5.3 ± 0.5d
	22.9 ± 2.3e
	7.1 ± 0.7a
	64.7 ± 6.5ab
	35.3 ± 3.5b
	0.54 ± 0.05cd
	0.35 ± 0.04ab

	NL, II
	46.2 ± 4.6ab
	7.3 ± 0.7c
	17.2 ± 1.7ab
	19.6 ± 2.0ce
	9.7 ± 1.0e
	53.5 ± 5.3c
	46.5 ± 4.7abc
	0.87 ± 0.09e
	0.47 ± 0.05c

	NL, III
	49.7 ± 5.0abc
	10.4 ± 1.0abc
	15.1 ± 1.5ae
	17.3 ± 1.7bc
	7.5 ± 0.8ad
	60.1 ± 6.0ac
	39.9 ± 4.0abc
	0.66 ± 0.07c
	0.40 ± 0.04ac

	NL, IV
	51.5 ± 5.1abc
	13.0 ± 1.3ab
	20.9 ± 2.1bc
	12.8 ± 1.3a
	6.4 ± 0.6ab
	60.0 ± 6.0ac
	40.0 ± 4.0a
	0.67 ± 0.07c
	0.40 ± 0.04ac

	GL, I
	27.7 ± 2.8b
	6.6 ± 0.7ab
	14.4 ± 1.4ab
	31.7 ± 3.2f
	19.6 ± 2.0ab
	34.3 ± 3.4e
	65.7 ± 6.6b
	1.92 ± 0.19e
	0.66 ± 0.07b

	GL, II
	31.9 ± 3.2ab
	3.4 ± 0.3b
	17.4 ± 1.7ac
	14.9 ± 1.5acd
	32.4 ± 3.2e
	35.3 ± 3.5de
	64.7 ± 6.5bc
	1.83 ± 0.18e
	0.65 ± 0.06b

	GL, III
	35.6 ± 3.6ab
	7.2 ± 0.7abc
	15.1 ± 1.5ab
	24.7 ± 2.5e
	17.5 ± 1.8ab
	42.8 ± 4.3cde
	57.2 ± 5.7abc
	1.34 ± 0.13cd
	0.57 ± 0.06ab

	GL, IV
	34.6 ± 3.5ab
	6.4 ± 0.6ab
	22.9 ± 2.3cd
	19.1 ± 1.9d
	16.9 ± 1.7ab
	41.1 ± 4.1cde
	58.9 ± 5.9abc
	1.43 ± 0.14d
	0.59 ± 0.06ab

	PL, I
	33.0 ± 3.3a
	3.9 ± 0.4d
	2.0 ± 0.2a
	38.6 ± 3.9e
	22.4 ± 2.2abc
	37.0 ± 3.7a
	63.1 ± 6.3ab
	1.71 ± 0.17ac
	0.63 ± 0.06a

	PL, II
	30.9 ± 3.1a
	2.3 ± 0.2abc
	8.4 ± 0.8bc
	30.5 ± 3.1a
	27.9 ± 2.8bd
	33.2 ± 3.3a
	66.8 ± 6.7a
	2.01 ± 0.02c
	0.67 ± 0.07a

	PL, III
	38.9 ± 3.9a
	3.6 ± 0.4cd
	4.8 ± 0.5ab
	30.6 ± 3.1a
	22.2 ± 2.2abc
	42.4 ± 4.2abc
	57.6 ± 5.8ab
	1.36 ± 0.14ab
	0.58 ± 0.06abc

	PL, IV
	22.6 ± 3.4a
	6.9 ± 0.7e
	8.9 ± 0.9bc
	32.3 ± 3.2ae
	18.3 ± 1.8agh
	40.5 ± 4.1a
	59.5 ± 5.9ab
	1.47 ± 0.15ab
	0.59 ± 0.06a

	 
	Stipules

	TL, I
	12.6 ± 1.3f
	1.8 ± 0.2a
	8.9 ± 0.9acd
	46.0 ± 4.6f
	30.9 ± 3.1ab
	14.3 ± 1.4d
	85.7 ± 8.6f
	6.00 ± 0.60e
	0.86 ± 0.09d

	TL, II
	29.4 ± 2.9ab
	3.8 ± 0.4ab
	10.7 ± 1.1abc
	31.5 ± 3.2e
	24.6 ± 2.5af
	33.2 ± 3.3b
	66.8 ± 6.7a
	2.01 ± 0.20c
	0.67 ± 0.07b

	TL, III
	45.7 ± 4.6ce
	5.7 ± 0.6bc
	12.1 ± 1.2abe
	19.9 ± 2.0abcd
	16.5 ± 1.7cd
	51.4 ± 5.1ac
	48.6 ± 4.9bde
	0.94 ± 0.09ab
	0.49 ± 0.05ac

	TL, IV
	30.5 ± 3.1ab
	7.9 ± 0.8cd
	11.1 ± 1.1ab
	26.5 ± 2.6ae
	28.9 ± 2.9ab
	33.5 ± 3.4b
	66.6 ± 6.6a
	1.98 ± 0.20c
	0.66 ± 0.07b

	NL, I
	25.6 ± 2.6b
	5.2 ± 0.5bc
	8.7 ± 0.9ad
	39.0 ± 3.9f
	21.5 ± 2.2c
	30.8 ± 3.1c
	69.2 ± 6.9c
	2.24 ± 0.22e
	0.69 ± 0.07c

	NL, II
	30.2 ± 3.0b
	4.5 ± 0.5c
	11.5 ± 1.1abcd
	33.7 ± 3.4cf
	20.0 ± 2.0c
	34.8 ± 3.5c
	65.2 ± 6.5c
	1.88 ± 0.19d
	0.65 ± 0.07c

	NL, III
	25.9 ± 2.6b
	9.2 ± 0.9a
	11.5 ± 1.1abcd
	30.3 ± 3.0c
	23.1 ± 2.3c
	35.2 ± 3.5c
	64.9 ± 6.5c
	1.84 ± 0.18d
	0.65 ± 0.06c

	NL, IV
	29.9 ± 3.0b
	8.5 ± 0.8ab
	12.6 ± 1.3abce
	31.5 ± 3.1c
	21.3 ± 2.1c
	34.6 ± 3.5c
	65.4 ± 6.5c
	1.89 ± 0.19de
	0.65 ± 0.07c

	GL, I
	18.1 ± 1.8b
	2.5 ± 0.3a
	10.8 ± 1.1abc
	33.7 ± 3.4f
	34.9 ± 3.5bcdf
	20.6 ± 2.1d
	79.4 ± 7.9c
	3.90 ± 0.40d
	0.79 ± 0.08d

	GL, II
	21.6 ± 2.2bc
	2.7 ± 0.3a
	15.2 ± 1.5cde
	16.8 ± 1.7ac
	43.6 ± 4.4f
	24.3 ± 2.4bd
	75.7 ± 7.6cd
	3.11 ± 0.31c
	0.76 ± 0.08bd

	GL, III
	24.0 ± 2.4bcd
	3.0 ± 0.3ab
	14.0 ± 1.4bcd
	24.8 ± 2.5d
	34.2 ± 3.4abcd
	27.0 ± 2.7bcd
	73.0 ± 7.3c
	2.70 ± 0.27c
	0.73 ± 0.07bcd

	GL, IV
	23.0 ± 2.3bcd
	5.6 ± 0.6bc
	19.5 ± 1.9e
	22.5 ± 2.2d
	32.9 ± 3.3abcd
	25.2 ± 2.5bd
	74.8 ± 7.5e
	2.97 ± 0.30c
	0.75 ± 0.07bd

	PL, I
	21.8 ± 2.2c
	2.4 ± 0.2ac
	4.2 ± 0.4ac
	45.1 ± 4.5f
	26.6 ± 2.7abd
	24.2 ± 2.4b
	75.8 ± 7.6a
	3.10 ± 0.30ad
	0.76 ± 0.08b

	PL, II
	30.3 ± 3.0abc
	1.4 ± 0.1b
	6.2 ± 0.6ab
	36.2 ± 3.6cef
	26.0 ± 2.6abd
	31.7 ± 3.2ab
	68.3 ± 6.8ab
	2.15 ± 0.22ad
	0.68 ± 0.07ab

	PL, III
	41.1 ± 4.1ade
	5.9 ± 0.6g
	13.5 ± 1.3d
	23.1 ± 2.3abd
	16.5 ± 1.7ef
	46.9 ± 4.7ac
	53.0 ± 5.3d
	1.13 ± 0.11a
	0.53 ± 0.05ac

	PL, IV
	32.0 ± 3.2abc
	2.9 ± 0.3ad
	4.2 ± 0.4ac
	40.1 ± 4.0ef
	20.8 ± 2.1ace
	34.9 ± 3.5ab
	65.1 ± 6.5abc
	1.86 ± 0.19dc
	0.65 ± 0.07ab

	 
	Leaflets

	TL, I
	9.3 ± 0.9e
	1.2 ± 0.1a
	6.9 ± 0.7ah
	48.2 ± 4.8e
	34.4 ± 3.4bf
	10.5 ± 1.1e
	89.5 ± 8.9bcd
	8.50 ± 0.80f
	0.89 ± 0.09e

	TL, II
	14.1 ± 1.4e
	1.5 ± 0.2ab
	12.5 ± 1.2cdef
	45.5 ± 4.6de
	26.4 ± 2.6abde
	15.6 ± 1.6de
	84.4 ± 8.4cd
	5.40 ± 0.50e
	0.84 ± 0.08de

	TL, III
	30.4 ± 3.0abc
	3.5 ± 0.3b
	14.9 ± 1.5f
	29.3 ± 2.9ab
	21.9 ± 2.2cde
	33.9 ± 3.4abcd
	66.1 ± 6.6cd
	1.95 ± 0.20ab
	0.66 ± 0.07abcd

	TL, IV
	26.7 ± 2.7ad
	2.8 ± 0.3ab
	3.5 ± 0.4g
	33.6 ± 3.4ab
	33.4 ± 3.3bf
	29.6 ± 3.0abcde
	70.4 ± 7.0d
	2.38 ± 0.24bc
	0.70 ± 0.07abcde

	NL, I
	5.0 ± 0.5f
	1.0 ± 0.1a
	6.3 ± 0.6b
	51.8 ± 5.2ef
	35.9 ± 3.6f
	6.0 ± 0.6g
	94.0 ± 9.4cd
	15.6 ± 1.6e
	0.94 ± 0.09g

	NL, II
	14.4 ± 1.4fg
	1.8 ± 0.2a
	9.1 ± 0.9bc
	44.4 ± 4.4def
	30.4 ± 3.0df
	16.1 ± 1.6fg
	83.9 ± 8.4d
	5.20 ± 0.52d
	0.84 ± 0.08fg

	NL, III
	20.2 ± 2.0bg
	2.8 ± 0.3ac
	11.2 ± 1.1cd
	36.2 ± 3.6ab
	29.6 ± 3.0df
	23.0 ± 2.3dfg
	77.0 ± 7.7d
	3.35 ± 0.33c
	0.77 ± 0.08dfg

	NL, IV
	25.7 ± 2.6ab
	4.8 ± 0.5bcd
	13.4 ± 1.3cd
	26.9 ± 2.7ab
	24.1 ± 2.4bcd
	28.9 ± 2.9abcd
	64.5 ± 6.4g
	2.23 ± 0.22ac
	0.64 ± 0.06abcd

	GL, I
	10.9 ± 1.1bc
	1.2 ± 0.1a
	8.4 ± 0.8de
	44.7 ± 4.5g
	34.7 ± 3.5abc
	12.1 ± 1.2c
	87.9 ± 8.8c
	7.20 ± 0.70f
	0.88 ± 0.09c

	GL, II
	18.9 ± 1.9cd
	1.7 ± 0.2a
	17.9 ± 1.8cf
	36.9 ± 3.7f
	24.7 ± 2.5b
	20.5 ± 2.1abc
	79.5 ± 7.9abc
	3.90 ± 0.40bc
	0.79 ± 0.08abc

	GL, III
	32.7 ± 3.3cd
	6.5 ± 0.6b
	12.4 ± 1.2a
	17.8 ± 1.8bc
	30.6 ± 3.1ab
	39.2 ± 3.9abd
	60.8 ± 6.1d
	1.55 ± 0.15a
	0.61 ± 0.06abd

	GL, IV
	21.3 ± 2.1d
	2.2 ± 0.2a
	20.1 ± 2.0c
	12.4 ± 1.2ab
	44.0 ± 4.4cd
	23.5 ± 2.4abc
	76.5 ± 7.6ab
	3.20 ± 0.30bde
	0.76 ± 0.08abc

	PL, I
	21.9 ± 2.2a
	1.4 ± 0.1efg
	3.3 ± 0.3d
	45.0 ± 4.5a
	28.5 ± 2.8bc
	23.3 ± 2.3a
	76.7 ± 7.7bc
	3.30 ± 0.30de
	0.77 ± 0.08a

	PL, II
	20.3 ± 2.0a
	1.6 ± 0.2aefg
	9.5 ± 0.9bc
	45.2 ± 4.5a
	23.4 ± 2.3abe
	21.9 ± 2.2a
	78.1 ± 7.8b
	3.60 ± 0.40e
	0.78 ± 0.08a

	PL, III
	29.7 ± 3.0a
	2.1 ± 0.2abcd
	3.9 ± 0.4a
	39.3 ± 3.9ab
	25.0 ± 2.5abc
	31.7 ± 3.2a
	68.3 ± 6.8ac
	2.15 ± 0.22abc
	0.68 ± 0.07a

	PL, IV
	26.2 ± 2.6a
	1.2 ± 0.1ef
	3.1 ± 0.3a
	32.4 ± 3.2b
	36.7 ± 3.7f
	27.8 ± 2.8a
	72.2 ± 7.2abc
	2.60 ± 0.30bcd
	0.72 ± 0.07a


The average values and their standard deviations are given. Different Latin letters indicate statistical differences (Tukey's HSD test, P < 0.05).

