Supplementary material

Table S1. Sample design, including the season in which fires occurred, the number of sites, and the number of plots. Fire history treatments: unburned sites, more than 19-year post-fire sites (>19 yr), 13-year post-fire sites (13 yr), 6-year post-fire sites (6 yr), 3-year post-fire sites (3 yr), twice-burned sites and 3 years post-fire (2 F), sites burned three to four times and 3 years post-fire (3-4 F).
	
	Unburned
	>19 yr
	13 yr
	6 yr
	3 yr
	2 F
	3-4 F

	Fire season
	-
	Before 1988
	1993-1994
	2000-2001
	2003-2004
	2003-2004
	2003-2004

	Number of sites sampled 
	4
	3
	4
	4
	3
	6
	4

	Number of plots per treatment 
	12
	9
	12
	11
	9
	17
	12




Table S2. Full outputs of the statistical models evaluating the effects of fire history on each stratum: bare soil, herbaceous, shrub and tree presence and conditional cover. For each model, parameter estimates, standard errors (SE), test statistics, and associated p-values are reported. Fire history treatments: unburned sites, more than 19-year post-fire sites (>19 yr), 13-year post-fire sites (13 yr), 6-year post-fire sites (6 yr), 3-year post-fire sites (3 yr), twice-burned sites and 3 years post-fire (2 F), sites burned three to four times and 3 years post-fire (3-4 F).

	Model
	Term
	Estimate
	SE
	Statistic
	P value

	Bare soil cover
	(Intercept)
	31.1111
	5.1798
	6.006
	0

	
	Fires13yr
	9.3056
	6.8522
	1.358
	0.1785

	
	Fires2F
	4.7712
	6.4058
	0.745
	0.4587

	
	Fires3-4F
	12.2222
	6.8522
	1.784
	0.0785

	
	Fires3yr
	23.8889
	7.3253
	3.261
	0.0017

	
	Fires6yr
	10.7071
	6.9844
	1.533
	0.1295

	
	FiresUnburned
	-7.3611
	6.8522
	-1.074
	0.2861

	Herbaceous cover
	(Intercept)
	2.7617
	0.2286
	12.081
	0

	
	Fires13yr
	-0.2609
	0.3024
	-0.863
	0.3911

	
	Fires2F
	0.4973
	0.2827
	1.759
	0.0827

	
	Fires3-4F
	0.5597
	0.3024
	1.851
	0.0681

	
	Fires3yr
	0.1444
	0.3233
	0.447
	0.6565

	
	Fires6yr
	0.2539
	0.3082
	0.824
	0.4126

	
	FiresUnburned
	-0.6036
	0.3024
	-1.996
	0.0496

	Shrub cover
	(Intercept)
	45
	4.1012
	10.972
	0

	
	Fires13yr
	1.25
	5.4253
	0.23
	0.8184

	
	Fires2F
	-14.7059
	5.0719
	-2.899
	0.0049

	
	Fires3-4F
	-12.5
	5.4253
	-2.304
	0.024

	
	Fires3yr
	-16.6667
	5.7999
	-2.874
	0.0053

	
	Fires6yr
	-8.7273
	5.53
	-1.578
	0.1187

	
	FiresUnburned
	6.25
	5.4253
	1.152
	0.253

	Tree presence
	(Intercept)
	0.6931
	0.7071
	0.98
	0.327

	
	Fires13yr
	-1.7918
	0.9718
	-1.844
	0.0652

	
	Fires2F
	-2.2336
	0.9512
	-2.348
	0.0189

	
	Fires3-4F
	-3.091
	1.2613
	-2.451
	0.0143

	
	Fires3yr
	-19.2592
	2174.213
	-0.009
	0.9929

	
	Fires6yr
	-0.8755
	0.9309
	-0.94
	0.347

	
	FiresUnburned
	1.7047
	1.2613
	1.352
	0.1765

	Tree conditional cover
	(Intercept)
	2.629
	0.2669
	9.85
	0

	
	Fires13yr
	-0.6318
	0.4623
	-1.367
	0.1849

	
	Fires2F
	-0.0953
	0.4623
	-0.206
	0.8384

	
	Fires3-4F
	-1.2427
	0.7062
	-1.76
	0.0917

	
	Fires6yr
	-0.15
	0.3959
	-0.379
	0.7081

	
	FiresUnburned
	0.7744
	0.3318
	2.334
	0.0287







Table S3. Summary table comparing the surveys conducted in each fire history: Unburned sites, more than 19-year post-fire sites (>19yr), 13-year post-fire sites (13yr), 6-year post-fire sites (6yr), 3-year post-fire sites (3yr), twice-burned sites (2F), sites burned three to four times (3-4F). Roman numerals represent the classes of constancy defined by Braun-Blanquet (1950): (V)= > 80% of the plots; (IV)= 60-80%; (III)= 40-60%; (II)= 20-40%; (I)= <20%, followed by the average coverage values. 

	Species
	Unburned
	>19yr
	13yr
	6yr
	3yr
	2F
	3-4F

	Ubiquitous species
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Neltuma flexuosa
	V
	38.3
	IV
	11.4
	V
	22.5
	V
	23.2
	V
	14.7
	V
	13.1
	V
	16.7

	Lycium chilense
	IV
	3.4
	III
	1.4
	V
	1.1
	V
	6.2
	V
	1.7
	IV
	5.9
	IV
	3.4

	Larrea divaricata
	II
	7.5
	II
	17.2
	V
	13.7
	III
	8.9
	V
	12.2
	V
	11.9
	V
	9.4

	Setaria leucophila
	II
	0.4
	II
	2.8
	V
	2.9
	IV
	8.9
	V
	2.6
	V
	4.9
	IV
	1.2

	Junellia seriphioides
	III
	2.3
	III
	1.7
	V
	9.3
	IV
	10.2
	IV
	4.2
	IV
	6.2
	V
	3.3

	Condalia microphylla
	V
	10.2
	II
	4.2
	IV
	4.7
	III
	4.5
	III
	2.5
	V
	6.5
	III
	3.4

	Solanum tweedianum
	II
	0.2
	II
	0.3
	IV
	0.07
	IV
	1.8
	V
	0.4
	III
	0.5
	III
	0.04

	Leptochloa crinita
	V
	6.1
	III
	5.7
	IV
	2.7
	IV
	8.4
	II
	0.3
	III
	4.6
	I
	0.2

	Lycium tenuispinosum
	IV
	16.9
	II
	5.2
	II
	2.7
	IV
	8.2
	III
	0.6
	II
	4.4
	I
	0.1

	Jarava ichu
	III
	2.1
	I
	0.6
	III
	1.9
	II
	2.9
	III
	8.1
	II
	3.1
	II
	0.3

	Lycium gillesianum
	II
	1.7
	III
	4.7
	IV
	2.9
	III
	2.1
	II
	0.8
	I
	1.8
	II
	1.7

	Ephedra triandra
	II
	0.4
	I
	0.01
	II
	0.2
	I
	0.01
	I
	0.3
	II
	0.6
	II
	0.4

	Troncosoa seriphioides
	I
	1.5
	II
	5
	IV
	1.9
	.
	.
	IV
	0.3
	III
	1.1
	III
	0.6

	Nierembergia pulchella
	II
	0.2
	II
	0.6
	III
	0.04
	I
	1.4
	III
	2.2
	I
	0.01
	IV
	2.1

	Aristida mendocina
	I
	0.02
	I
	0.6
	III
	0.04
	II
	0.4
	III
	0.6
	II
	0.2
	II
	1.7

	Chuquiraga erinacea
	I
	0.2
	I
	0.5
	I
	1.5
	I
	0.2
	II
	1.9
	I
	0.1
	.
	.

	Geoffroea decorticans
	I
	0.2
	I
	0.3
	I
	0.4
	I
	1.4
	II
	0.02
	I
	1
	I
	0.01

	Cereus aethiops
	I
	0.01
	I
	0.01
	II
	0.03
	.
	.
	I
	0.01
	I
	0.01
	I
	0.02

	Ephedra ochreata
	.
	
	II
	0.3
	I
	0.01
	I
	0.2
	I
	0.3
	I
	0.02
	I
	0.2

	Baccharis tenella
	III
	5.2
	.
	.
	.
	.
	III
	2.1
	.
	.
	II
	1.9
	.
	.

	Phacelia sp.
	I
	0.2
	.
	.
	.
	.
	.
	0.01
	.
	.
	.
	.
	I
	0.01

	Tweedia brunonis
	I
	0.02
	
	
	II
	0.03
	.
	.
	II
	0.02
	.
	.
	I
	0.01

	Hoffmannseggia doellii
	I
	0.02
	I
	0.3
	.
	.
	II
	0.2
	.
	.
	I
	0.01
	.
	.

	Grindelia pulchella
	.
	.
	.
	.
	II
	2.7
	.
	.
	.
	.
	I
	0.4
	.
	.

	Pappophorum phillippianum
	I
	0.01
	I
	0.3
	.
	.
	.
	.
	.
	.
	I
	0.01
	I
	0.01



Table S3. Continue
	Species
	Unburned
	>19yr
	13yr
	6yr
	3yr
	2F
	3-4F

	Preferred unburned areas
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Atriplex lampa
	V
	14.2
	II
	11.7
	.
	.
	.
	.
	.
	.
	.
	.
	.
	.

	Allenrolfea vaginata
	I
	1.2
	.
	.
	.
	.
	.
	.
	.
	.
	.
	.
	.
	.

	Neltuma caldenia
	I
	0.4
	.
	.
	.
	.
	.
	.
	.
	.
	.
	.
	.
	.

	Poa lanuginosa
	I
	0.01
	I
	0.01
	.
	.
	.
	.
	.
	.
	.
	.
	.
	.

	Proustia cuneifolia
	I
	0.01
	I
	0.02
	.
	.
	.
	.
	.
	.
	.
	.
	.
	.

	Atriplex undulata
	III
	6.5
	I
	1.7
	.
	.
	I
	1.4
	.
	.
	.
	.
	.
	.

	Strombocarpa 
strombulifera
	III
	2.1
	I
	0.6
	.
	.
	III
	4.3
	.
	.
	.
	.
	.
	.

	Suaeda divaricata
	II
	3.7
	I
	3.6
	.
	.
	.
	.
	.
	.
	.
	.
	.
	.

	Atamisquea emarginata
	I
	1.5
	II
	3.6
	I
	0.2
	.
	.
	.
	.
	.
	.
	.
	.

	Bidens subalternans
	.
	.
	I
	0.3
	.
	.
	.
	.
	.
	.
	.
	.
	.
	.

	Mirabilis ovata
	.
	.
	I
	0.3
	.
	.
	.
	.
	.
	.
	I
	0.01
	.
	.

	Sporobolus rigens
	.
	.
	I
	0.6
	.
	.
	.
	.
	.
	.
	.
	.
	.
	.

	Gomphrena mendocina
	.
	.
	I
	0.3
	.
	.
	.
	.
	.
	.
	I
	0.01
	.
	.

	Senecio goldsackii
	.
	.
	I
	0.01
	.
	.
	.
	.
	.
	.
	.
	.
	.
	.

	Euphorbia sp.
	.
	.
	I
	0.01
	.
	.
	.
	.
	.
	.
	.
	.
	.
	.

	Salsola kali
	.
	.
	I
	0.01
	.
	.
	.
	.
	.
	.
	.
	.
	.
	.

	Verbesina encelioides
	.
	.
	I
	0.01
	.
	.
	.
	.
	.
	.
	.
	.
	.
	.

	Portulaca sp
	.
	.
	I
	0.01
	.
	.
	.
	.
	.
	.
	.
	.
	.
	.

	Hysterionica jasionoides
	.
	.
	I
	0.02
	.
	.
	.
	.
	.
	.
	.
	.
	.
	.

	Austrobrickellia patens
	.
	.
	.
	.
	.
	.
	.
	.
	.
	.
	.
	.
	I
	0.2

	Fabiana peckii
	.
	.
	.
	.
	I
	0.2
	.
	.
	.
	.
	.
	.
	.
	.

	Senecio vira-vira
	.
	.
	.
	.
	I
	0.01
	.
	.
	.
	.
	.
	.
	.
	.

	Pyrrhocactus sp.
	.
	.
	.
	.
	I
	0.01
	.
	.
	.
	.
	.
	.
	.
	.


Table S3. Continue.
	Species
	Unburned
	>19yr
	13yr
	6yr
	3yr
	2F
	3-4F

	Preferred intermediate situations
	
	
	
	 
	
	 
	
	
	 
	
	 
	
	 
	

	Trichomaria usillo
	.
	.
	I
	0.3
	
	
	II
	3
	.
	.
	.
	.
	.
	.

	Mulguraea aspera
	I
	0.4
	I
	0.2
	IV
	3.8
	II
	3.2
	V
	3.1
	II
	1.2
	I
	0.4

	Bougainvillea spinosa
	.
	.
	.
	.
	II
	0.6
	I
	0.4
	II
	0.02
	.
	.
	.
	.

	Schinus fasciculatus
	I
	0.4
	I
	0.6
	III
	0.8
	II
	3.6
	III
	2.5
	II
	2.9
	I
	0.2

	Pappophorum caespitosum
	I
	0.01
	.
	.
	.
	.
	II
	6
	.
	.
	I
	0.01
	.
	.

	Lecanophora heterophylla
	.
	.
	I
	0.01
	I
	0.01
	.
	.
	I
	0.01
	I
	1.9
	.
	.

	Halosicyos ragonesei
	.
	.
	.
	.
	I
	0.01
	.
	.
	.
	.
	I
	0.01
	.
	.

	Prosopanche americana
	.
	.
	.
	.
	.
	.
	I
	0.01
	.
	.
	.
	.
	.
	.

	Cestrum parqui
	.
	.
	.
	.
	.
	.
	.
	.
	I
	0.01
	.
	.
	.
	.

	Preferred burned areas
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Senecio subulatus
	I
	0.2
	II
	0.3
	II
	0.4
	III
	7.1
	IV
	3.4
	III
	3
	V
	11.5

	Trixis cacalioides
	I
	1.2
	I
	0.6
	III
	0.7
	I
	0.2
	III
	0.3
	II
	0.5
	IV
	2.3

	Panicum urvilleanum
	I
	0.01
	I
	0.01
	.
	.
	II
	6.1
	IV
	9.7
	III
	16.6
	IV
	8.5

	Cottea pappophoroides
	.
	.
	I
	0.6
	II
	0.03
	.
	.
	II
	0.03
	II
	0.4
	II
	0.03

	Digitaria californica
	.
	.
	II
	0.32
	I
	0.2
	.
	.
	.
	.
	II
	0.3
	II
	0.4

	Sporobolus cryptandrus
	I
	1.5
	I
	1.7
	IV
	1.2
	II
	3
	III
	0.9
	IV
	7.2
	III
	9.8

	Prosopidastrum globosum
	.
	.
	II
	2.5
	I
	0.4
	I
	1.4
	II
	3.6
	II
	2.8
	I
	1.2

	Senna aphylla
	
	.
	
	
	II
	1.5
	II
	1.8
	I
	0.01
	II
	1.5
	II
	0.2

	Baccharis glutinosa
	.
	.
	I
	0.01
	I
	0.01
	II
	1.6
	I
	1.7
	III
	1.6
	I
	0.02

	Zephyranthes gilliesiana
	
	.
	.
	.
	I
	0.01
	I
	0.01
	II
	0.02
	I
	0.01
	I
	0.01

	Ximenia americana
	.
	.
	.
	.
	I
	0.2
	.
	.
	.
	.
	I
	0.1
	.
	.

	Conyza sp.
	.
	.
	.
	.
	.
	.
	I
	1.4
	
	
	I
	0.01
	.
	.

	Glandularia parodii
	.
	.
	.
	.
	.
	.
	I
	0.01
	.
	.
	I
	0.1
	.
	.



Table S3. Continue.
	Species
	Unburned
	>19yr
	13yr
	6yr
	3yr
	2F
	3-4F

	Preferred areas with high fire recurrence
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Chenopodium papulosum
	.
	.
	.
	.
	.
	.
	.
	.
	I
	0.01
	I
	0.01
	.
	.

	Euploca mendocina
	.
	.
	.
	.
	.
	.
	.
	.
	II
	1.9
	I
	1.2
	II
	2.7

	Eragrostis mexicana ssp. virescens
	.
	.
	.
	.
	.
	.
	.
	.
	.
	.
	I
	0.02
	
	

	Amelichloa ambigua
	.
	.
	.
	.
	.
	.
	.
	.
	.
	.
	
	
	I
	0.02

	Nassella tenuis
	.
	.
	.
	.
	.
	.
	.
	.
	.
	.
	I
	0.02
	I
	0.01

	Pappophorum krapovickasii
	.
	.
	.
	.
	.
	.
	.
	.
	.
	.
	I
	0.9
	I
	0.02

	Calycera sp.
	.
	.
	.
	.
	.
	.
	.
	.
	.
	.
	I
	0.01
	
	

	Parthenium hysterophorus
	.
	.
	.
	.
	.
	.
	.
	.
	.
	.
	I
	0.9
	I
	0.2

	Nicotiana petunioides
	.
	.
	.
	.
	.
	.
	.
	.
	.
	.
	I
	0.1
	.
	.

	Aristida adscensionis
	.
	.
	.
	.
	.
	.
	.
	.
	.
	.
	I
	0.1
	.
	.

	Baccharis darwinii
	.
	.
	.
	.
	.
	.
	.
	.
	.
	.
	I
	0.1
	.
	.

	Cucurbitella asperata
	.
	.
	.
	.
	.
	.
	.
	.
	.
	.
	I
	0.01
	.
	.

	Neuontobotrys frutescens
	.
	.
	.
	.
	.
	.
	.
	.
	.
	.
	I
	0.01
	.
	.

	Cortaderia selloana
	.
	.
	.
	.
	.
	.
	.
	.
	.
	.
	.
	.
	I
	0.01

	Croton parvifolius
	.
	.
	.
	.
	.
	.
	.
	.
	.
	.
	.
	.
	I
	1.2








Table S4. Pairwise comparisons of plant community composition among fire history categories based on PERMANOVA tests. Significance levels are indicated as follows: ***p < 0.001, **p < 0.01, *p < 0.05, and ns = not significant. Fire history: Unburned sites, more than 19-year post-fire sites (>19yr), 13-year post-fire sites (13yr), 6-year post-fire sites (6yr), 3-year post-fire sites (3yr), twice-burned sites (2F), sites burned three to four times (3-4F).
	
	>19yr
	13yr
	6yr
	3yr
	2F
	3-4F

	Unburned
	*
	**
	**
	**
	**
	**

	>19yr
	
	**
	*
	**
	*
	**

	13yr
	
	
	**
	**
	**
	**

	6yr
	
	
	
	**
	*
	**

	3yr
	
	
	
	
	ns
	ns

	2F
	
	
	
	
	
	*



Table S5. Loadings (correlation coefficients) of soil variables associated with the first two principal components (PC1 and PC2). EC: electrical conductivity. OM: Organic Matter. Nt: Total nitrogen. C/N: carbon/nitrogen ratio. Ke: exchangeable potassium.
	Variable
	PC1
	PC2

	pH
	0.129
	-0.566

	EC
	-0.287
	0.097

	clay
	-0.425
	-0.427

	silt
	-0.446
	-0.409

	OM
	-0.456
	0.209

	Nt
	-0.411
	0.458

	C/N
	0.04
	-0.245

	Ke
	-0.379
	-0.079








Table S6. Physical and chemical characteristics of soils under different fire histories: Unburned sites, more than 19-year post-fire sites (>19yr), 13-year post-fire sites (13yr), 6-year post-fire sites (6yr), 3-year post-fire sites (3yr), twice-burned sites (2F), sites burned three to four times (3-4F).
	Variable
	Microsite
	Unburned
	>19yr
	13yr
	6yr
	3yr
	2F
	3-4F

	pH
	OA
	7.84
(0.24)
	8.11
(0.18)
	7.78
(0.23)
	7.6
(0.3)
	7.84
(0.29)
	7.76 (0.6)
	7.51 (0.29)

	
	UC
	7.55
(0.14)
	7.02
(1.21)
	7.55
(0.12)
	7.21
(0.73)
	7.73
(0.19)
	7.21 (0.64)
	7.35
(0.43)

	EC  (dS/m)
	OA
	2.61
(2.1)
	0.82
(0.9)
	0.42
(0.11)
	0.48
(0.33)
	0.3
(0.11)
	0.61 (0.39)
	0.38
(0.1)

	
	UC
	1.01
(0.46)
	1.4
(0.77)
	0.54
(0.23)
	0.73
(0.4)
	0.66
(0.05)
	0.74
(0.34)
	0.45
(0.04)

	Clay  (%)
	OA
	2.63
(1.03)
	1.67
(2.08)
	2.38
(0.75)
	5.25
(5.85)
	1.5
(0.5)
	3.17 (4.37)
	2.5
(1.91)

	
	UC
	2.88
(1.84)
	2.83
(1.04)
	1.75
(0.87)
	5.02
(2.51)
	1.33
(0.29)
	2.92 (3.06)
	2.38
(2.06)

	Silt (%)
	OA
	8.38
(4.13)
	5.33
(3.21)
	4.88
(1.31)
	10.5
(10.41)
	4.5
(0.87)
	6.33 (6.77)
	3.75
(0.96)

	
	UC
	9.13
(4.7)
	5.83
(4.01)
	3.25
(1.66)
	16.25
(8.13)
	3.67
(0.76)
	7.08 (7.36)
	3.38
(0.48)

	Sand (%)
	OA
	89
(4.97)
	93
(5.2)
	92.75
(2.06)
	84.25
(16.26)
	94
(1)
	90.5 (11.1)
	93.75
(2.63)

	
	UC
	88
(6.53)
	91.33
(5.03)
	95
(2)
	81.75
(21.27)
	95
(1)
	90 (10.35)
	94.25
(2.06)

	Organic Matter (%)
	OA
	1.18
(0.22)
	0.95
(0.15)
	0.97
(0.57)
	0.88
(0.51)
	0.69
(0.26)
	1 
(0.61)
	0.96
(0.13)

	
	UC
	2.11
(1.15)
	1.73
(0.57)
	0.94
(0.22)
	1.16
(0.42)
	0.76
(0.11)
	1.55
(0.76)
	0.96
(0.26)

	Total N (mg/kg)
	OA
	591.5
(207.5)
	536.67
(66.16)
	521.5
(261.5)
	423.5
(150.1)
	457.33
(168.1)
	344.87 (215.69)
	413
(73.64)

	
	UC
	1162
(409.6)
	1050
(562.1)
	577.5
(95.89)
	598.5
(317.7)
	541.33
(106.1)
	914.67
(401.84)
	542.5
(136.9)

	C/N ratio
	OA
	12.2
(2.92)
	10.3
(1.76)
	10.78
(2.82)
	11.55
(3.45)
	8.7
(0.35)
	10.87 (1.97)
	13.58
(1.21)

	
	UC
	10.08
(2.25)
	10.63
(2.86)
	9.65
(2.9)
	11.85
(1.89)
	8.2
(0.72)
	9.55
(1.54)
	10.38
(1.92)

	Ke
(mg/kg)
	OA
	461.5
(372.68)
	336
(55.46)
	335
(48.73)
	396
(103.2)
	378.67
(40.41
	473.67 (231.59)
	377.5
(29.86)

	
	UC
	681
(352.35)
	318.67
(90.01)
	385
(47.23)
	427.5
(70.45)
	422.67
(35.23
	507.33
(136.71)
	409.5
(7.55)


Values represent the mean (standard deviation). OA: open area, UC: under the canopy of Neltuma flexuosa. EC: electrical conductivity. Ke: exchangeable potassium.

