Supplemental material
Table S1. Collembola species table
	Taxa
	Abbreviation
	Number of individuals/treatment
	RDA included

	
	
	C
	CC
	G
	P
	R
	Total
	

	Epigeic species
	
	
	
	
	
	
	
	

	Allacma fusca (Linnaeus, 1758)
	A_fus
	2
	3
	0
	0
	3
	8
	yes

	Bourletiella sp.
	Bour_sp
	0
	0
	1
	0
	0
	1
	no

	Brachystomella parvula (Schäffer, 1896)
	B_par
	0
	0
	0
	0
	1
	1
	no

	Caprainea marginata (Schött, 1893)
	C_mar
	1
	6
	15
	14
	3
	39
	yes

	Ceratophysella luteospina (Stach, 1919b)
	C_lut
	4
	37
	27
	89
	15
	172
	yes

	Entomobrya lanuginosa (Nicolet, 1841)
	E_lan
	0
	0
	0
	1
	0
	1
	no

	Entomobrya multifasciata (Tullberg , 1971) Brook, 1884
	E_mul
	0
	0
	1
	1
	1
	3
	no

	Entomobrya nigrocintca Denis, 1923
	E_nig
	1
	0
	0
	0
	0
	1
	no

	Entomobrya sp.1.
	Ent_sp.1
	0
	7
	6
	0
	3
	16
	yes

	Entomobrya sp. 2.
	Ent_sp.2
	0
	0
	0
	0
	9
	9
	no

	Homidia cf. koreana Lee&Lee 1981
	H_kor
	8
	5
	3
	5
	10
	31
	yes

	Homidia cf. sauteri (Börner, 1909), Denis 1929
	H_saut
	0
	1
	0
	0
	1
	2
	no

	Hypogastrura manubrialis (Tullber, 1869)
	H_man
	1
	8
	0
	3
	5
	17
	yes

	Isotoma caerulea Bourlet, 1839
	I_cae
	18
	41
	21
	16
	13
	109
	yes

	Isotoma viridis Bourlet, 1839
	I_vir
	21
	8
	12
	21
	9
	71
	yes

	Lepidocyrtus curvicollis Bourlet, 1839
	L_cur
	24
	5
	10
	41
	5
	85
	yes

	Lepidocyrtus cyaneus Tullberg, 1871
	L_cya
	29
	9
	3
	15
	14
	70
	yes

	Lepidocyrtus lanuginosus (Gmellin, 1788)
	L_lan
	69
	67
	85
	140
	92
	453
	yes

	Lepidocyrtus lignorum (Fabricius, 1775)
	L_lig
	162
	196
	116
	255
	240
	969
	yes

	Lepidocyrtus paradoxus Uzel, 1891
	L_par
	0
	0
	0
	0
	2
	2
	no

	Lepidocyrtus sp. 
	L_sp.
	1
	0
	0
	1
	1
	3
	no

	Lepidocyrtus violaceus Lubbock, 1873
	L_vio
	0
	1
	2
	1
	2
	6
	no

	Lipothrix lubbocki (Tullber, 1872)
	L_lub
	1
	0
	1
	1
	0
	3
	no

	Orchesella cincta (Linné, 1758)
	O_cin
	0
	0
	0
	1
	0
	1
	no

	Orchesella flavescens (Bourlet, 1839)
	O_fla
	1
	4
	4
	0
	0
	9
	no

	Orchesella multifasciata Stscherbakow, 1898
	O_mul
	1
	0
	2
	1
	0
	4
	no

	Orchesella sp. 1
	O_sp.1
	0
	2
	0
	0
	0
	2
	no

	Orchesella sp.2
	O_sp.2
	1
	0
	0
	0
	0
	1
	no

	Seira sp.
	Sei_sp.
	1
	2
	0
	3
	2
	8
	no

	Sminthurides parvulus (Krausbauer, 1898)
	S_par
	0
	0
	2
	3
	0
	5
	no

	Sminthurides sp.
	Smi_sp.
	0
	5
	1
	0
	0
	6
	no

	Sminthurinus aureus (Lubbock, 1862)
	S_aur
	3
	19
	0
	2
	1
	25
	yes

	Sminthurinus elegans (Fitch, 1863)
	S_ele
	3
	4
	1
	0
	0
	8
	yes

	Sminthurinus sp.
	Smi_sp.
	3
	1
	0
	0
	0
	4
	no

	Sminthurus viridis Linnaeus, 1758
	S_vir
	0
	2
	0
	1
	0
	3
	no

	Pogonognathellus longicornis (Müller, 1776)
	T_lon
	0
	1
	2
	0
	1
	4
	yes

	Tomocerus minutus Tullberg, 1876
	T_min
	69
	20
	47
	74
	26
	236
	yes

	Tomocerus vulgaris (Tullberg, 1871)
	T_vul
	3
	3
	0
	0
	1
	7
	yes

	Willowsia platani (Nicolet, 1841)
	W_pla
	0
	1
	0
	0
	0
	1
	no

	Hemiedaphic species
	 
	 
	 
	 
	 
	 
	 
	 

	Anurida cf. tullbergi, Schött, 1891
	A_tul
	3
	2
	0
	0
	0
	5
	no

	Anurida sp.
	Anu_sp
	0
	0
	3
	0
	1
	4
	no

	Arrhopalites caecus (Tullberg, 1871)
	A_cae
	3
	0
	1
	0
	1
	5
	yes

	Arrhopalites pygmeus (Wankel, 1860)
	A_pyg
	3
	1
	0
	7
	1
	12
	yes

	Arrhophalites sericus Gisin, 1947
	A_ser
	6
	0
	0
	0
	0
	6
	no

	Endonura tetrophthalma (Stach, 1929)
	E_tet
	0
	0
	0
	3
	0
	3
	no

	Choreutinula sp.
	Chor_sp
	0
	1
	0
	0
	0
	1
	no

	Cryptophygus scapelliferus (Gisin, 1955)
	C_sca
	0
	2
	0
	3
	0
	5
	no

	Cryptophygus thermophilus (Axelson, 1900)
	C_the
	0
	0
	0
	2
	0
	2
	no

	Folsomia manolachei Baggnall, 1939
	F_man
	1439
	323
	233
	401
	657
	3053
	yes

	Folsomides parvulus Stach, 1922 sensu Fjellber, 1993
	F_par
	3
	4
	0
	0
	0
	7
	no

	Friesea afurcata (Denis, 1926)
	F_afu
	1
	0
	0
	0
	0
	1
	no

	Heteromurus nitidus (Templeton, 1835)
	H_nit
	5
	1
	3
	9
	7
	25
	yes

	Neanura muscorum (Templeton, 1835)
	N_mus
	15
	10
	1
	21
	17
	64
	yes

	Odontella lamelliflora (Axelson, 1903)
	O_lam
	1
	8
	13
	7
	0
	29
	yes

	Parisotoma notabilis (Schäffer, 1896)
	P_not
	350
	308
	211
	180
	171
	1220
	yes

	Proisotoma cf. minuta (Tullberg, 1871)
	P_cf.
	1
	1
	0
	1
	0
	3
	no

	Proisotoma minima (Absolon, 1901)
	P_min
	0
	11
	4
	0
	0
	15
	yes

	Pseudachorutella asigillata (Börner, 1901)
	P_asi
	0
	0
	0
	1
	1
	2
	no

	Pseudachorutes parvulus Börner, 1901
	P_par
	29
	3
	4
	2
	14
	52
	yes

	Pseudosinella alba (Packard, 1873)
	P_alb
	40
	18
	38
	40
	58
	194
	yes

	Pseudosinella immaculata (Lie Pettersen, 1896)
	P_imm
	61
	6
	19
	25
	23
	134
	yes

	Pseudosinella octopunctata Börner, 1901
	P_oct
	8
	0
	0
	3
	2
	13
	yes

	Pseudosinella petterseni Börner, 1901
	P_pet
	0
	0
	1
	0
	1
	2
	no

	Pseudosinella sexoculata Schött, 1902
	P_sex
	2
	3
	0
	0
	1
	6
	yes

	Pseudosinella wahlgreni (Börner, 1907)
	P_wah
	23
	5
	1
	16
	26
	71
	yes

	Sphaeridia pumilis (Krausbauer, 1898)
	S_pum
	32
	82
	63
	30
	29
	236
	yes

	Xenylla boerneri Axelson, 1905
	X_boe
	0
	3
	0
	0
	0
	3
	no

	Euedaphic species
	 
	 
	 
	 
	 
	 
	 
	 

	Cyphoderus albinus Nicolet, 1842
	C_alb
	0
	9
	0
	0
	0
	9
	no

	Deuteraphorura sp.
	Deu_sp
	7
	55
	17
	33
	9
	121
	yes

	Folsomia litsteri Bagnall, 1939
	F_lis
	0
	34
	1
	0
	0
	35
	yes

	Folsomia sp.
	Fols_sp.
	0
	0
	0
	0
	1
	1
	no

	Folsomides angularis (Axelson, 1905)
	F_ang
	8
	0
	6
	1
	8
	23
	yes

	Hypogastrura sp. 
	Hyp_sp.
	3
	0
	0
	0
	1
	4
	no

	Isotomiella minor (Schäffer, 1896)
	I_min
	262
	390
	141
	235
	125
	1153
	yes

	Megalothorax minimus Willem, 1900
	M_min
	26
	34
	12
	42
	20
	134
	yes

	Mesaphorura macrochaeta Rusek, 1976
	M_mac
	138
	105
	36
	36
	186
	501
	yes

	Metaphorura affinis (Börner, 1902)
	M_aff
	3
	0
	0
	0
	0
	3
	no

	Micranurida pygmea Börner, 1901
	M_pyg
	6
	0
	0
	1
	0
	7
	no

	Oncopodura crassicornis Shoebotham, 1911
	O_cra
	39
	28
	44
	48
	28
	187
	yes

	Protaphorura pannonica (Haybach, 1960)
	P_pan
	123
	131
	149
	32
	105
	540
	yes

	Pseudanurophorus boerneri Stach, 1922
	P_alt
	3
	4
	2
	1
	1
	11
	yes

	Willemia sp.
	Wil_sp.
	1
	5
	0
	1
	1
	8
	yes






Table S2. Eigenvalues and explained variance of principal components for continuously and annually measured environmental variables (2020 and 2023).
	Axis
	Eigenvalue
	Variance_%
	Cumulative

	2020 continuously measured variables

	PC1
	1.291
	43.039
	43.039

	PC2
	0.938
	31.277
	74.316

	PC3
	0.771
	25.684
	100.000

	2023 continuously measured variables

	PC1
	1.211
	40.352
	40.352

	PC2
	1.003
	33.432
	73.784

	PC3
	0.786
	26.216
	100.000

	2020 annually measured variables

	PC1
	3.746
	37.455
	37.455

	PC2
	2.072
	20.721
	58.177

	PC3
	1.324
	13.244
	71.421

	PC4
	1.075
	10.748
	82.169

	PC5
	0.646
	6.461
	88.630

	PC6
	0.508
	5.085
	93.715

	PC7
	0.252
	2.524
	96.239

	PC8
	0.178
	1.785
	98.024

	PC9
	0.121
	1.211
	99.235

	PC10
	0.077
	0.765
	100.000

	2023 annually measured variables

	PC1
	3.668
	45.844
	45.844

	PC2
	1.405
	17.564
	63.408

	PC3
	1.236
	15.453
	78.861

	PC4
	0.641
	8.008
	86.869

	PC5
	0.481
	6.015
	92.884

	PC6
	0.291
	3.642
	96.526

	PC7
	0.200
	2.498
	99.024

	PC8
	0.078
	0.976
	100.000





Table S3. Correlation coefficients and variable contributions to principal components (PC1 and PC2) for environmental variables in 2020 and 2023
	[bookmark: _Hlk215814242]Variable
	PC1
	PC2
	Contrib_PC1
	Contrib_PC2

	2020 continuously measured variables

	relative humidity
	0.663
	0.060
	43.960
	0.356

	soil temperature
	-0.565
	-0.614
	31.925
	37.704

	volumetric water content
	0.491
	-0.787
	24.115
	61.940

	2023 continuously measured variables

	relative humidity
	0.697
	0.183
	48.649
	3.331

	soil temperature
	-0.709
	0.036
	50.282
	0.132

	volumetric water content
	0.103
	-0.983
	1.069
	96.538

	2020 annually measured variables

	saplings
	0.044
	0.390
	0.197
	15.238

	vegetation cover
	0.136
	0.563
	1.856
	31.725

	vegetation species richness
	0.375
	-0.016
	14.051
	0.027

	pH
	0.241
	0.180
	5.816
	3.250

	humus
	0.408
	-0.015
	16.678
	0.022

	P
	0.415
	-0.128
	17.228
	1.626

	K
	0.325
	0.112
	10.585
	1.255

	N
	0.415
	-0.157
	17.191
	2.476

	hygroscopicity
	0.394
	-0.255
	15.542
	6.498

	litter
	-0.093
	-0.616
	0.856
	37.884

	2023 annually measured variables

	saplings
	0.021
	0.437
	0.045
	19.128

	vegetation cover
	-0.050
	0.688
	0.251
	47.399

	vegetation species richness
	-0.307
	0.382
	9.410
	14.621

	pH
	-0.390
	0.279
	15.224
	7.790

	humus
	-0.454
	-0.199
	20.584
	3.978

	P
	-0.454
	-0.087
	20.628
	0.758

	K
	-0.376
	-0.028
	14.168
	0.077

	N
	-0.444
	-0.250
	19.690
	6.248




Table S4. PCA centroid scores (PC1 and PC2) for forest management treatments based on continuously and annually measured environmental variables in 2020 and 2023.
	Axis
	C
	CC
	G
	P
	R

	2020 continuously measured variables

	PC1
	-0.124
	0.998
	0.232
	-0.289
	-0.793

	PC2
	0.386
	0.055
	-0.367
	0.313
	-0.347

	2023 continuously measured variables

	PC1
	-0.994
	1.306
	0.003
	-0.139
	-0.176

	PC2
	0.086
	-0.327
	-0.610
	0.493
	0.358

	2020 annually measured variables

	PC1
	-1.343
	0.260
	0.223
	-0.024
	0.884

	PC2
	-1.883
	1.598
	0.986
	0.316
	-1.017

	2023 annually measured variables

	PC1
	0.662
	0.469
	0.071
	0.372
	-1.575

	PC2
	-1.802
	0.409
	0.784
	0.574
	0.035



Table S5. Seasonal environmental data (mean(SE) from 2020 and 2023. Environmental variables: RH – relative humidity; Tsoil – soil temperature; VWC – volumetric water content; sap – number of saplings; veco – vegetation cover; vespe – vegetation species richness. 
	Year
	2020
	2023

	Season
	Spring
	Summer
	Autumn
	Spring
	Summer
	Autumn

	RH
	56.7 (1.1)
	79 (1.84)
	87 (2.02)
	67.3 (1.8)
	78.5 (4.54)
	74.5 (3.38)

	Tsoil
	4.98 (0.69)
	12.1 (0.409)
	12.1 (0.35)
	5.01 (0.32)
	12.8 (0.38)
	15.6 (0.40)

	VWC
	0.34 (0.084)
	0.20 (0.080)
	0.25 (0.083)
	0.376 (0.046)
	0.361 (0.052)
	0.173 (0.051)

	sap
	9.3 (10.2)
	8.7 (8.72)

	veco
	104 (42.3)
	84.1 (43.6)

	vespe
	11 (5.19)
	9.57 (4.34)

	pH
	4.63 (0.16)
	5.11 (0.26)

	humus
	4.96 (1.13)
	4.12 (0.89)





Table S6. ANOVA post-hoc contrasts for environmental variables across seasons and years. Environmental variables: continuously measured:  RH – relative humidity; Tsoil – soil temperature; VWC – volumetric water content; annually measured: sap – number of saplings; veco – vegetation cover; vespe – vegetation species richness. 
	Variable
	Year
	Contrast
	Estimate
	SE
	t-ratio
	p-value

	RH
	2020
	Spring – Summer
	-22.26
	0.77
	-28.904
	<0.0001

	
	
	Spring – Autumn
	-30.28
	0.77
	-39.61
	<0.0001

	
	
	Summer – Autumn
	-8.02
	0.72
	-11.17
	<0.0001

	
	2023
	Spring – Summer
	-11.16
	0.71
	-15.68
	<0.0001

	
	
	Spring – Autumn
	-7.18
	0.71
	-10.08
	<0.0001

	
	
	Summer – Autumn
	3.98
	0.71
	5.59
	<0.0001

	
	Year effect
	Spring (2020–2023)
	-10.60
	0.77
	-13.87
	<0.0001

	
	
	Summer (2020–2023)
	0.50
	0.72
	0.69
	0.492

	
	
	Autumn (2020–2023)
	12.50
	0.71
	17.55
	<0.0001

	Tsoil
	2020
	Spring – Summer
	-7.16
	0.12
	-59.75
	<.0001

	
	
	Spring – Autumn
	-7.16
	0.12
	-60.17
	<.0001

	
	
	Summer – Autumn
	0.00
	0.11
	0.03
	0.9995

	
	2023
	Spring – Summer
	-7.79
	0.11
	-70.28
	<.0001

	
	
	Spring – Autumn
	-10.59
	0.11
	-95.59
	<.0001

	
	
	Summer – Autumn
	-2.80
	0.11
	-25.31
	<.0001

	
	Year effect
	Spring (2020–2023)
	-0.02
	0.12
	-0.21
	0.8342

	
	
	Summer (2020–2023)
	-0.65
	0.11
	-5.84
	<.0001

	
	
	Autumn (2020–2023)
	-3.46
	0.11
	-31.23
	<.0001

	WVC
	2020
	Spring – Summer
	0.14
	0.02
	7.56
	<.0001

	
	
	Spring – Autumn
	0.09
	0.02
	4.81
	<.0001

	
	
	Summer – Autumn
	-0.05
	0.02
	-2.98
	0.0092

	
	2023
	Spring – Summer
	0.01
	0.02
	0.83
	0.6859

	
	
	Spring – Autumn
	0.20
	0.02
	11.63
	<.0001

	
	
	Summer – Autumn
	0.19
	0.02
	10.80
	<.0001

	
	Year effect
	Spring (2020–2023)
	-0.03
	0.02
	-1.71
	0.0896

	
	
	Summer (2020–2023)
	-0.16
	0.02
	-9.10
	<.0001

	
	
	Autumn (2020–2023)
	0.08
	0.02
	4.63
	<.0001

	sap
	Year effect
	2020-2023
	0.60
	2.45
	0.24
	0.8077

	veco
	
	
	20.2
	11.1
	1.82
	0.0741

	vespe
	
	
	1.43
	1.24
	1.16
	0.251

	pH
	
	
	-0.48
	0.06
	-8.69
	<.0001

	humus
	
	
	0.83
	0.26
	3.17
	0.0025




Table S7. Summary of redundancy analysis (RDA) model statistics, including overall model significance and marginal effects of each explanatory variable (based on 999 permutations).
	Term
	Df
	Variance
	Var%
	F
	p-value

	
	2020
	

	Model
	6
	0.080
	17.0
	2.585
	0.001

	treatment
	4
	0.046
	9.8
	2.200
	0.001

	season
	2
	0.034
	7.2
	3.283
	0.001

	Residual
	75
	0.39
	83.0
	
	

	
	2023
	 

	Model
	6
	0.078
	19.0
	3.241
	0.001

	treatment
	4
	0.042
	10.2
	2.595
	0.001

	season
	2
	0.036
	8.8
	4.534
	0.001

	Residual
	83
	0.333
	81.0
	 
	 



Table S8. Eigenvalues and proportion of variance explained by the first nine RDA axes.
	Axis
	Eigenvalue
	% Variance Explained
	F
	p-value

	2020

	RDA1
	0.03
	37.02
	5.742
	0.001

	RDA2
	0.021
	25.47
	3.95
	0.003

	RDA3
	0.014
	16.79
	2.605
	0.045

	RDA4
	0.008
	9.61
	1.49
	0.518

	RDA5
	0.006
	7.29
	1.131
	0.642

	RDA6
	0.003
	3.83
	0.593
	0.888

	2023

	RDA1
	0.031
	39.3
	7.643
	0.001

	RDA2
	0.015
	19.56
	3.803
	0.003

	RDA3
	0.012
	15.2
	2.956
	0.013

	RDA4
	0.008
	10.42
	2.026
	0.114

	RDA5
	0.007
	8.73
	1.698
	0.156

	RDA6
	0.005
	6.79
	1.321
	0.182





Table S9 Table S9. Species scores on RDA1 and RDA2. Species shown in bold represent the 10 taxa with the largest RDA vector lengths (i.e., highest importance) in the given year. NA values indicate species that were not sufficiently represented in that year to be included in the analysis.
	Species
	2020
	2023

	
	RDA1
	RDA2
	RDA1
	RDA2

	Caprainea marginata
	NA
	NA
	0.024
	-0.081

	Ceratophysella luteospina
	0.096
	0.055
	0.083
	-0.135

	Deuteraphorura sp.
	-0.115
	0.023
	-0.023
	-0.145

	Entomobrya sp.1
	NA
	NA
	0.009
	-0.024

	Folsomia litsteri
	NA
	NA
	0.027
	-0.023

	Folsomia manolachei
	-0.026
	-0.284
	-0.168
	0.292

	Folsomides angularis
	NA
	NA
	-0.030
	0.049

	Heteromurus nitidus
	NA
	NA
	0.017
	0.016

	Hypogastrura manubrialis
	NA
	NA
	0.021
	0.006

	Homidia cf. Koreana
	0.036
	0.025
	NA
	NA

	Isotoma caerulea
	-0.135
	0.089
	0.013
	-0.035

	Isotoma viridis
	NA
	NA
	-0.111
	-0.004

	Isotomiella minor
	-0.184
	0.074
	0.143
	-0.001

	Lepidocyrtus curvicollis
	0.070
	0.025
	-0.093
	0.021

	Lepidocyrtus cyaneus
	-0.002
	-0.017
	-0.029
	0.089

	Lepidocyrtus lanuginosus
	-0.010
	0.020
	-0.295
	-0.115

	Lepidocyrtus lignorum
	0.415
	0.119
	0.183
	0.011

	Megalothorax minimus
	0.010
	0.089
	0.084
	0.018

	Mesaphorura macrochaeta
	-0.236
	-0.014
	0.245
	0.130

	Neanura muscorum
	0.001
	0.003
	0.007
	0.042

	Odontella lamelliflora
	-0.033
	-0.027
	NA
	NA

	Oncopodura crassicornis
	-0.043
	-0.156
	0.070
	-0.080

	Parisotoma notabilis
	0.021
	0.247
	0.144
	0.040

	Proisotoma minima
	NA
	NA
	0.025
	-0.015

	Protaphorura pannonica
	-0.047
	0.069
	-0.075
	-0.084

	Pseudachorutes parvulus
	0.016
	-0.049
	-0.046
	0.069

	Pseudanurophorus boerneri
	0.030
	0.040
	NA
	NA

	Pseudosinella alba
	0.097
	-0.066
	-0.180
	0.118

	Pseudosinella immaculata
	0.130
	-0.071
	-0.107
	-0.062

	Pseudosinella octopunctata
	-0.006
	-0.028
	NA
	NA

	Pseudosinella wahlgreni
	0.014
	-0.073
	-0.004
	0.037

	Sminthurinus aureus
	-0.143
	0.008
	NA
	NA

	Sphaeridia pumilis
	-0.171
	0.193
	0.236
	-0.045

	Tomocerus minutus
	-0.007
	-0.008
	-0.222
	-0.081





Table S10. Ecomorphological comparisons among forest management treatments for the whole year and for each season. Statistically significant differences are shown in bold, while marginally significant differences are indicated in italics.
	Collembola
	Year
	Season
	F-values
	
	Df.
	 C - CC
	 C - G 
	 C - P  
	 C - R 
	 CC - G 
	 CC - P 
	 CC - R 
	 G - P 
	 G - R 
	 P - R  

	epigeic
	2020
	whole year
	3.43
	
	77
	0.8841
	0.3225
	0.5884
	0.9954
	0.0398
	0.9826
	0.9806
	0.0085
	0.1483
	0.8059

	
	
	spring
	2.7
	
	25
	0.8701
	0.2315
	1
	0.9999
	0.0378
	0.8504
	0.9256
	0.249
	0.1792
	0.9996

	
	
	summer
	1.51
	
	21
	0.9781
	0.9998
	0.3299
	0.9709
	0.9319
	0.6052
	1
	0.2097
	0.9166
	0.6348

	
	
	autumn
	0.59
	
	20
	0.9999
	0.8317
	0.9961
	0.9999
	0.7524
	0.9996
	0.9985
	0.6324
	0.887
	0.9877

	
	2023
	whole year
	1.58
	
	78
	1
	0.9996
	0.2457
	0.9974
	0.9986
	0.2108
	0.9938
	0.3444
	0.9999
	0.4189

	
	
	spring
	0.3
	
	20
	0.9405
	0.9315
	0.901
	0.999
	1
	0.9999
	0.9862
	1
	0.9827
	0.9689

	
	
	summer
	0.83
	
	25
	0.9291
	1
	0.8562
	0.9998
	0.958
	0.4084
	0.9671
	0.8028
	1
	0.779

	
	
	autumn
	1.34
	
	20
	1
	0.9976
	0.4256
	0.9802
	0.9967
	0.4402
	0.9835
	0.2697
	0.9037
	0.7509

	hemiedaphic
	2020
	whole year
	4.26
	
	77
	0.0202
	0.0025
	0.1263
	0.0298
	0.9577
	0.9458
	0.9999
	0.608
	0.9194
	0.9746

	
	
	spring
	6.05
	
	20
	0.7853
	0.0031
	0.0178
	0.0767
	0.0382
	0.1725
	0.4894
	0.9338
	0.5863
	0.9538

	
	
	summer
	1.98
	
	19
	0.2994
	0.1288
	0.8960
	0.4674
	0.9828
	0.7639
	0.9967
	0.4519
	0.9021
	0.9169

	
	
	autumn
	2.35
	
	20
	0.082
	0.9944
	0.9775
	0.6747
	0.1707
	0.2308
	0.6279
	0.9998
	0.8786
	0.9392

	
	2023
	whole year
	4.82
	
	78
	0.0045
	0.0181
	0.4786
	0.9511
	0.9906
	0.2801
	0.0371
	0.5458
	0.1137
	0.8897

	
	
	spring
	0.78
	
	25
	0.9939
	0.4722
	0.9453
	0.9855
	0.7131
	0.9971
	1
	0.8797
	0.7717
	0.9994

	
	
	summer
	4.28
	
	20
	0.0111
	0.4325
	0.9922
	0.901
	0.3223
	0.0282
	0.0711
	0.6878
	0.9072
	0.991

	
	
	autumn
	2.72
	
	25
	0.3342
	0.1845
	0.3755
	0.9999
	0.9955
	1
	0.2662
	0.9904
	0.1414
	0.3021

	euedaphic
	2020
	whole year
	3.11
	
	82
	0.9892
	0.5667
	0.2093
	0.0242
	0.8374
	0.4396
	0.0749
	0.9635
	0.5068
	0.8849

	
	
	spring
	6.34
	
	20
	0.8982
	0.7399
	0.2064
	0.0134
	0.2553
	0.0379
	0.0018
	0.8441
	0.1589
	0.6513

	
	
	summer
	1.48
	
	19
	0.9877
	0.2553
	0.5658
	0.6495
	0.447
	0.8106
	0.8774
	0.9682
	0.9341
	0.9999

	
	
	autumn
	1.44
	
	25
	0.59
	0.9454
	0.9981
	0.8836
	0.2165
	0.766
	0.9809
	0.8355
	0.4782
	0.9693

	
	2023
	whole year
	2
	
	78
	0.9791
	0.4687
	0.9825
	0.9088
	0.1824
	0.7998
	0.9983
	0.8005
	0.097
	0.6247

	
	
	spring
	1.5
	
	25
	0.8292
	0.7471
	0.9895
	0.9678
	0.1999
	0.9761
	0.9932
	0.4707
	0.3792
	0.9998

	
	
	summer
	1.73
	
	20
	0.4904
	0.1705
	0.9582
	0.9712
	0.9518
	0.8701
	0.8402
	0.4741
	0.4356
	1

	
	
	autumn
	3.25
	
	20
	0.3701
	0.8624
	0.8037
	0.369
	0.9004
	0.0534
	1
	0.2674
	0.8996
	0.0532



Table S11. Estimated marginal means of densities of collembolan ecological groups across treatment and season combinations from the linear mixed-effects model. Confidence intervals are shown at the 95% level. Different letters indicate significantly different groups (p < 0.05), based on compact letter display. Comparisons across all treatments were conducted for the full year, but monthly comparisons are considered more informative due to seasonal variation. Statistical differences were derived from linear mixed-effects models using log(x + 1)-transformed data. 
	Collembola group
	Year
	Season
	Treatment
	Estimated Mean
	df
	95% CI (Lower–Upper)
	Significance Group

	epigeic
	2020
	spring
	C
	2.87
	72
	1.9-3.9
	abc

	
	
	
	CC
	3.29
	72
	2.3-4.3
	bc

	
	
	
	G
	1.93
	72
	0.9-3
	abc

	
	
	
	P
	2.85
	72
	1.8-3.9
	abc

	
	
	
	R
	2.94
	72
	1.9-4
	abc

	
	
	summer
	C
	2.44
	73
	1.3-3.6
	abc

	
	
	
	CC
	2.76
	72
	1.7-3.8
	abc

	
	
	
	G
	2.34
	72
	1.3-3.4
	abc

	
	
	
	P
	3.53
	72
	2.5-4.6
	c

	
	
	
	R
	2.78
	72
	1.8-3.8
	abc

	
	
	autumn
	C
	1.77
	72
	0.8-2.8
	ab

	
	
	
	CC
	1.83
	72
	0.8-2.9
	ab

	
	
	
	G
	1.33
	72
	0.3-2.3
	a

	
	
	
	P
	1.92
	72
	0.9-2.9
	abc

	
	
	
	R
	1.71
	72
	0.7-2.7
	ab

	
	2023
	spring
	C
	2.44
	73.9
	1.5-3.4
	a

	
	
	
	CC
	2.75
	73.9
	1.8-3.7
	a

	
	
	
	G
	2.76
	73.9
	1.8-3.7
	a

	
	
	
	P
	2.8
	73.9
	1.9-3.7
	a

	
	
	
	R
	2.54
	73.9
	1.6-3.5
	a

	
	
	summer
	C
	2.38
	73.9
	1.4-3.3
	a

	
	
	
	CC
	2
	73.9
	1.1-2.9
	a

	
	
	
	G
	2.32
	73.9
	1.4-3.3
	a

	
	
	
	P
	2.85
	73.9
	1.9-3.8
	a

	
	
	
	R
	2.3
	73.9
	1.4-3.2
	a

	
	
	autumn
	C
	2.23
	73.9
	1.3-3.2
	a

	
	
	
	CC
	2.24
	73.9
	1.3-3.2
	a

	
	
	
	G
	2.1
	73.9
	1.2-3
	a

	
	
	
	P
	2.9
	73.9
	2-3.8
	a

	
	
	
	R
	2.44
	73.9
	1.5-3.4
	a

	hemiedaphic
	2020
	spring
	C
	3.91
	59.5
	2.7-5.1
	c

	
	
	
	CC
	3.43
	59.5
	2.2-4.7
	bc

	
	
	
	G
	2.12
	59.5
	0.9-3.3
	abc

	
	
	
	P
	2.45
	59.5
	1.2-3.7
	abc

	
	
	
	R
	2.74
	59.5
	1.5-4
	abc

	
	
	summer
	C
	3.68
	64.2
	2.4-5
	bc

	
	
	
	CC
	2.25
	59.5
	1-3.5
	abc

	
	
	
	G
	1.9
	59.5
	0.7-3.1
	ab

	
	
	
	P
	3.02
	59.5
	1.8-4.2
	abc

	
	
	
	R
	2.47
	59.5
	1.3-3.7
	abc

	
	
	autumn
	C
	2.36
	59.5
	1.1-3.6
	abc

	
	
	
	CC
	1.19
	59.5
	0-2.4
	a

	
	
	
	G
	2.19
	59.5
	1-3.4
	abc

	
	
	
	P
	2.11
	59.5
	0.9-3.3
	abc

	
	
	
	R
	1.79
	59.5
	0.6-3
	ab

	
	2023
	spring
	C
	3.6
	74.6
	2.5-4.7
	b

	
	
	
	CC
	3.44
	74.6
	2.4-4.5
	b

	
	
	
	G
	2.91
	74.6
	1.9-4
	ab

	
	
	
	P
	3.3
	74.6
	2.2-4.4
	b

	
	
	
	R
	3.39
	74.6
	2.3-4.5
	b

	
	
	summer
	C
	3.66
	74.6
	2.6-4.7
	b

	
	
	
	CC
	1.55
	74.6
	0.5-2.6
	a

	
	
	
	G
	2.66
	74.6
	1.6-3.7
	ab

	
	
	
	P
	3.41
	74.6
	2.4-4.5
	b

	
	
	
	R
	3.15
	74.6
	2.1-4.2
	ab

	
	
	autumn
	C
	3.51
	74.6
	2.5-4.6
	b

	
	
	
	CC
	2.57
	74.6
	1.5-3.6
	ab

	
	
	
	G
	2.39
	74.6
	1.3-3.5
	ab

	
	
	
	P
	2.61
	74.6
	1.6-3.7
	ab

	
	
	
	R
	3.59
	74.6
	2.5-4.7
	b

	euedaphic
	2020
	spring
	C
	3.42
	74
	2.5-4.3
	cd

	
	
	
	CC
	3.79
	74
	2.9-4.7
	d

	
	
	
	G
	2.91
	74
	2-3.8
	bcd

	
	
	
	P
	2.48
	74
	1.6-3.4
	abcd

	
	
	
	R
	1.9
	74
	1-2.8
	ab

	
	
	summer
	C
	2.4
	74
	1.4-3.4
	abcd

	
	
	
	CC
	2.17
	74
	1.3-3.1
	abc

	
	
	
	G
	1.4
	74
	0.5-2.3
	ab

	
	
	
	P
	1.68
	74
	0.8-2.6
	ab

	
	
	
	R
	1.75
	74
	0.8-2.7
	ab

	
	
	autumn
	C
	1.91
	74
	1-2.8
	abc

	
	
	
	CC
	1.36
	74
	0.4-2.3
	a

	
	
	
	G
	2.19
	74
	1.3-3.1
	abc

	
	
	
	P
	1.8
	74
	0.9-2.7
	ab

	
	
	
	R
	1.57
	74
	0.6-2.5
	ab

	
	2023
	spring
	C
	2.95
	72.2
	2-3.9
	abc

	
	
	
	CC
	3.49
	72.2
	2.5-4.5
	c

	
	
	
	G
	2.33
	72.2
	1.4-3.3
	abc

	
	
	
	P
	3.19
	72.2
	2.2-4.2
	bc

	
	
	
	R
	3.27
	72.2
	2.3-4.3
	bc

	
	
	summer
	C
	2.76
	72.2
	1.8-3.7
	abc

	
	
	
	CC
	2.05
	72.2
	1.1-3
	abc

	
	
	
	G
	1.74
	72.2
	0.8-2.7
	ab

	
	
	
	P
	2.47
	72.2
	1.5-3.4
	abc

	
	
	
	R
	2.5
	72.2
	1.5-3.5
	abc

	
	
	autumn
	C
	1.82
	72.2
	0.8-2.8
	ab

	
	
	
	CC
	2.44
	72.2
	1.5-3.4
	abc

	
	
	
	G
	2.15
	72.2
	1.2-3.1
	abc

	
	
	
	P
	1.44
	72.2
	0.5-2.4
	a

	
	
	
	R
	2.44
	72.2
	1.5-3.4
	abc




Fig. S1. Rényi diversity profiles of Collembola communities across five forestry treatments, based on samples collected in 2020 and 2023, in three seasons Treatments: Control, Clear-cutting, Gap-cutting, Preparation Cutting, Retention Tree Group. The profiles show how the diversity index varies with the parameter α (ranging from 0.1 to 4), where higher curves reflect greater diversity. At α = 0, the index corresponds to species richness; at α = 1, it approximates Shannon diversity; and at α = 2, it reflects the logarithm of the reciprocal Simpson index.
[image: ]
In 2020 in spring, CC slightly exceeded G in diversity at higher α values, with CC maintaining the highest profile beyond α = 1.5, suggesting the most even assemblages during this season. However, in summer, CC's diversity dropped, especially at higher α values, indicating reduced evenness. In autumn, CC again surpassed G, C, and R throughout the full α range, pointing to greater species richness and evenness. Notably, C had slightly higher values than R, while P also outperformed both C and R. The G profile was relatively flat, crossing C and R, suggesting similar diversity levels among these treatments.
Spring 2023 reflected the overall yearly pattern (Fig. S1.). The only difference is that CC was almost identical to the R profile. C remained the least diverse, intersecting only with G. From α = 1 onward, G again exhibited the highest diversity, followed by P, while CC and R remained nearly indistinguishable. In summer, a slight variation occurred: CC showed the lowest diversity at α = 0.1 but rose to display the highest diversity at α > 1, indicating reduced richness but increased evenness. In autumn, species richness followed spring patterns; however, at higher α values, CC slightly surpassed G in diversity, while R had the lowest values. P and C had intermediate diversity levels.
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