Description of the study area
The study area comprises 4 900 ha, its altitude ranging from approximately 130 m above sea level in the riverbeds to 560 m a.s.l. in the plains. It is located within the Arribes del Duero Natural Park, a protected area formed by an extensive group of canyons that has been designated as special protection area (SPA) under the European Union Directive on the Conservation of Wild Birds and as special area of conservation (SAC) by the European Union's Habitats Directive (92/43/EEC) as part of the network Natura 2000. The climate is typically Mediterranean, with hot, dry summers (mean temperature in July over 22 °C) and mild, rainy winters (mean minimum temperature in January over 1 °C), an average annual rainfall of ~600 mm and an average annual temperature of 13.7 °C. The area is crossed by the road CL-517 along 12.8 km, as well as by numerous agricultural dirt-roads and small watercourses, and its predominant soil types are Cambisol and Leptosol. The remaining natural vegetation typical of Mediterranean sclerophyllous scrub is composed mainly by Cytisus shrublands (Cytisus multiflorus (L'Hér.) Sweet, C. scoparius (L.) Link), rockroses (Cistus ladanifer L.), French lavender (Lavandula pedunculata (Mill.) Cav.), and thymes (Thymus mastichina (L.) L., Thymus zygis subsp. zygis Loefl. ex L.), among others. In addition, there are a few areas of Mediterranean forest, dominated by holm oaks (Quercus ilex subsp. ballota (Desf.) Samp.), that coexist with European nettle trees (Celtis australis L.) and junipers (Juniperus oxycedrus L.), which have great ecological value and their persistence is mainly due to the difficulty of cultivating on the steep slopes of the area, which has considerably limited agricultural practices. 
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Figure S1: Complete list of parasitoid genera and their abundances in each sampling period (part 1). Abundances have been log transformed. 
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Figure S2: Complete list of parasitoid genera and their abundances in each sampling period (part 2). Abundances have been log transformed.
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Figure S3: Complete list of parasitoid genera and their abundances in each sampling period (part 3). Abundances have been log transformed.
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Figure S4: Changes in dissimilarity (D) computed from the quantitative parasitoid community composition (relative abundances) between subsequent pairs of sampling periods, and its components B (losses) and C (gains).
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[bookmark: _Hlk190102983]Figure S5: Changes in dissimilarity (D) computed from the parasitoid genera presence data between subsequent pairs of sampling periods, and its components B (losses) and C (gains).
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[bookmark: _Hlk128595074]Fig. S6 RDA triplots (scaling 2, fitted site scores) on the parasitoid community from each sampling period ((a) February, (b) May, (c) July, and (d) September), with land-use variables measured at 150 m. Black dots = study orchards (P1 – P12), red arrows = parasitoid genera, and blue arrows = land-use variables (1 = untransformed variable, 2 = orthogonal quadratic variable). Only genera with relatively high goodness-of-fit (> 0.3) in the ordination plane formed by axes 1 and 2 are represented. OV = olive groves, PA = grasslands with scattered trees, HT = Shannon’s habitat diversity, HS = diversity of agricultural and artificial land-uses, SY = system (abandoned or traditional), CA = roads and agricultural dirt-roads, PR = shrublands, PS = grasslands, 1 = untransformed variable, 2 = orthogonal quadratic transformed variable. 
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Fig. S7 RDA triplots (scaling 2, fitted site scores) on the parasitoid community from each sampling period ((a) February, (b) May, (c) July, and (d) September), with land-use variables measured at 500 m. Black dots = study orchards (P1 – P12), red arrows = parasitoid genera, and blue arrows = land-use variables (1 = untransformed variable, 2 = orthogonal quadratic variable). Only genera with relatively high goodness-of-fit (> 0.3) in the ordination plane formed by axes 1 and 2 are represented. CA = roads and agricultural dirt-roads, FO = forest, ZU = urban area, FL = nuts mixed with olive groves, SY = system (abandoned or traditional), ED = isolated buildings, AL = almond orchards, AG = small streams and associated natural vegetation, 1 = untransformed variable, 2 = orthogonal quadratic transformed variable. 








Table S4: Complete results of the linear models for the richness, abundance, and diversity (Simpson’s index) of the parasitoid community. Estimates, standard errors, test statistics, p-values, and significance levels (ns > 0.1, • < 0.1, * < 0.05, ** < 0.01, and *** < 0.001) for the intercept and the explanatory variables system, sampling month, landscape complexity, and their interactions (when significant) are provided. In the first column, the type of model (LME, linear mixed model; GLMM, generalized linear mixed model) and the variance structure added to the model (if any) are given. Only significant pairwise comparisons have been included.
	Response variable
	Explanatory variable
	Value / Estimate
	Std. error
	t-value / z-value
	p-value
	*

	Richness
(GLMM - Poisson)
	(Intercept)
	2.683
	0.144
	18.642
	<0.001
	***

	
	System (Traditional)
	0.273
	0.168
	1.623
	0.105
	ns

	
	Sampling Month (May)
	0.956
	0.155
	6.158
	<0.001
	***

	
	Sampling Month (July)
	0.527
	0.166
	3.182
	0.001
	**

	
	Sampling Month (September)
	-0.166
	0.193
	-0.857
	0.391
	ns

	
	 Landscape complexity (low)
	-0.393
	0.169
	-2.323
	0.020
	*

	
	System (Traditional) : Sampling month (May)
	-0.065
	0.181
	-0.356
	0.722
	ns

	
	System (Traditional) : Sampling month (July)
	-0.264
	0.192
	-1.374
	0.169
	ns

	
	System (Traditional) : Sampling month (September)
	-0.611
	0.221
	-2.762
	0.006
	**

	
	Sampling Month (May) :  Landscape complexity (low)
	0.103
	0.183
	0.564
	0.572
	ns

	
	Sampling Month (July) :  Landscape complexity (low)
	0.436
	0.193
	2.258
	0.024
	*

	
	Sampling Month (September) :  Landscape complexity (low)
	0.857
	0.223
	3.836
	<0.001
	***

	
	Pairwise
	
	
	
	
	

	
	Abandoned – Traditional, May
	-0.208
	0.116
	-1.799
	0.081
	•

	
	Abandoned – Traditional, September
	0.339
	0.171
	1.982
	0.055
	•

	
	High – Low, February
	0.393
	0.169
	2.323
	0.026
	*

	
	High – Low, May
	0.290
	0.116
	2.501
	0.017
	*

	
	High – Low, September
	-0.464
	0.173
	-2.688
	0.011
	*

	Abundance
(GLMM – Poisson)
	(Intercept)
	2.928
	0.203
	14.392
	<0.001
	***

	
	System (Traditional)
	0.741
	0.272
	2.724
	0.006
	**

	
	Sampling Month (May)
	1.637
	0.144
	11.404
	<0.001
	***

	
	Sampling Month (July)
	1.408
	0.146
	9.609
	<0.001
	***

	
	Sampling Month (September)
	0.504
	0.166
	3.030
	0.002
	**

	
	 Landscape complexity (low)
	-0.169
	0.292
	-0.580
	0.562
	ns

	
	System (Traditional) : Sampling month (May)
	0.097
	0.175
	0.555
	0.579
	ns

	
	System (Traditional) : Sampling month (July)
	-0.780
	0.186
	-4.203
	<0.001
	***

	
	System (Traditional) : Sampling month (September)
	-1.026
	0.225
	-4.570
	<0.001
	***

	
	Sampling Month (May) :  Landscape complexity (low)
	-0.571
	0.217
	-2.636
	0.008
	**

	
	Sampling Month (July) :  Landscape complexity (low)
	0.141
	0.213
	0.664
	0.507
	ns

	
	Sampling Month (September) :  Landscape complexity (low)
	0.785
	0.230
	3.419
	<0.001
	***

	
	System (Traditional) :  Landscape complexity (Low)
	-0.599
	0.400
	-1.498
	0.134
	ns

	
	System (Traditional) : Sampling month (May) :  Landscape complexity (Low)
	0.758
	0.278
	2.723
	0.006
	**

	
	System (Traditional) : Sampling month (July) :  Landscape complexity (Low)
	0.595
	0.284
	2.095
	0.036
	*

	
	System (Traditional) : Sampling month (September) :  Landscape complexity (Low)
	0.234
	0.323
	0.725
	0.468
	ns

	
	Pairwise
	
	
	
	
	

	
	Abandoned – Traditional, February, High
	-0.741
	0.272
	-2.724
	0.011
	*

	
	Abandoned – Traditional, May, High
	-0.838
	0.230
	-3.637
	0.001
	**

	
	Abandoned – Traditional, May, Low
	-0.997
	0.240
	-4.147
	<0.001
	***

	
	Abandoned – Traditional, September, Low
	0.650
	0.254
	2.556
	0.016
	*

	
	High – Low, May, Abandoned
	0.741
	0.242
	3.061
	0.005
	**

	
	High – Low, September, Abandoned
	-0.615
	0.253
	-2.428
	0.021
	*

	
	High – Low, February, Traditional
	0.768
	0.273
	2.813
	0.008
	**

	
	High – Low, May, Traditional
	0.581
	0.229
	2.543
	0.016
	*

	
	February – May, Abandoned, High
	-1.637
	0.144
	-11.404
	<0.001
	***

	
	February – July, Abandoned, High
	-1.408
	0.147
	-9.609
	<0.001
	***

	
	February – September, Abandoned, High
	-0.504
	0.166
	-3.03
	0.024
	*

	
	May – July, Abandoned, High
	0.229
	0.087
	2.632
	0.060
	•

	
	May – September, Abandoned, High
	1.133
	0.117
	9.652
	<0.001
	***

	
	July – September, Abandoned, High
	0.904
	0.121
	7.47
	<0.001
	***

	
	February – May, Traditional, High
	-1.734
	0.100
	-17.361
	<0.001
	***

	
	February – July, Traditional, High
	-0.627
	0.114
	-5.503
	<0.001
	***

	
	February – September, Traditional, High
	0.522
	0.151
	3.461
	0.008
	**

	
	May – July, Traditional, High
	1.106
	0.078
	14.254
	<0.001
	***

	
	May – September, Traditional, High
	2.256
	0.126
	17.956
	<0.001
	***

	
	July – September, Traditional, High
	1.150
	0.1372
	8.382
	<0.001
	***

	
	February – May, Abandoned, Low
	-1.065
	0.162
	-6.561
	<0.001
	***

	
	February – July, Abandoned, Low
	-1.549
	0.154
	-10.045
	<0.001
	***

	
	February – September, Abandoned, Low
	-1.289
	0.158
	-8.147
	<0.001
	***

	
	May – July, Abandoned, Low
	-0.483
	0.104
	-4.625
	<0.001
	***

	
	July – September, Abandoned, Low
	0.260
	0.098
	2.660
	0.056
	•

	
	February – May, Traditional, High
	-1.920
	0.143
	-13.419
	<0.001
	***

	
	February – July, Traditional, High
	-1.364
	0.150
	-9.107
	<0.001
	***

	
	February – September, Traditional, High
	-0.496
	0.170
	-2.929
	0.031
	*

	
	May – July, Traditional, High
	0.556
	0.085
	6.564
	<0.001
	***

	
	May – September, Traditional, High
	1.424
	0.116
	12.258
	<0.001
	***

	
	July – September, Traditional, High
	0.867
	0.124
	6.981
	<0.001
	***

	Simpson’s index (LMM - varIdent(form =~ 1 | time))
	(Intercept)
	0.949
	0.014
	66.803
	<0.001
	***

	
	System (Traditional)
	-0.017
	0.020
	-0.856
	0.412
	ns

	
	Sampling Month (May)
	0.002
	0.017
	0.104
	0.918
	ns

	
	Sampling Month (July)
	-0.038
	0.018
	-2.095
	0.045
	*

	
	Sampling Month (September)
	-0.087
	0.041
	-2.144
	0.040
	*

	
	System (Traditional) : Sampling month (May)
	-0.042
	0.024
	-1.745
	0.091
	•

	
	System (Traditional) : Sampling month (July)
	0.008
	0.026
	0.305
	0.763
	ns

	
	System (Traditional) : Sampling month (September)
	-0.013
	0.057
	-0.233
	0.818
	ns

	
	Pairwise
	
	
	
	
	

	
	Abandoned – Traditional, May
	0.059
	0.013
	4.500
	0.001
	**
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Figure S8: Results of the linear model for parasitoid diversity (Simpson's index) comparing abandoned and traditional almond orchards. Points with error bars represent estimated means and 95% confidence intervals from the models’ predictions, and dull dots represent the raw data. Significant (p < 0.05) differences are shown with asterisks.
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Eurytoma
Systole
Tetramesa
Anagrus
Anaphes
Erythmelus
Gonatocerus
Lymaenon
Ooctonus
Polynema
Stephanodes
Ormyrus
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Pteromalidae

Signiphoridae

Tetracampidac

Torymidae

Trichogrammatidac

Cynipidac

Figitidae

Braconidae

Ammeia
Asaphes
Callitula
Catolaccus
Cea
Chlorocytus
Coelopisthia
Colotrechnus
Conomorium
Cyclogastrella
Cyrtogaster
Cyrtoptyx
Dibrachys
Dinarmus
Eunotus
Gastrancistrus
Harrizia
Homoporus
Meraporus
Mesopolobus
Miscogaster
Netomocera
Notanisus
Pachyneuron
Peridesmia
Psilocera
Pteromalus
Rhicnocoelia
Spalangia
Sphegigaster
Stenoselma
Trichomalus
Chartocerus
Signiphora
Epiclerus
Erimerus
[Idiomacromerus
Monodontomerus
Podagrion
Pseudotorymus
Torymoides
Aphelinoidea
Asynacta
Bloodiella
Lathromeris
Monorthochaeta
Mirufens
Oligosita
Poropoea
Soikiella
Trichogramma
Tumidiclava
Ufens
Uscana
Callirhytis
Phanacis
Plagiotrochus
Synergus
Alloxysta
Callaspidia
Cothonaspis
Kleidotoma
Lonchidia
Phaenoglyphis
Adelius
Aleiodes
Aphidius
Aspilota
Binodoxys
Blacus
Bracon
Chasmodon
Chelonus
Chorebus
Colastes
Coloneura
Cotesia
Dacnusa
Dinotrema
Diospilus

Io
~

Abundance (Log(x + 1))

4

5

February
" May
u July
® September




image3.tiff
Braconidae

Ichneumonidae

Platygastridac

Scelionidae

Sparasionidae

Diapriidac

Dolichogenidea
Doryctes
Ephedrus
Gildoria
Glyptapanteles
Glyptomorpha
Habrobracon
Heterospilus
Homolobus
Hormius
Leluthia
Meteorus
Microchelonus
Microctonus
Microplitis
Myrax

Opius
Parahormius
Pholetesor
Sathon
Schizoprymnus
Synaldis
Aclastus
Aritranis
Bathyplectes
Cremastus
Cymodusa
Diadegma
Dicaelotus
Diplazon
Dusona
Entypoma
Enytus

Gelis
Hemiphanes
Herpestomus
Heterocola
Ichneumon
Lemophagus
Lissonota
‘Mesochorus
Olesicampe
Orthizema
Phytodietus
Stenodontus
Stenomacrus
Stibeutes
Trychosis
Virgichneumon
Amblyaspis
Inostemma
Isolia
Leptacis
Platygaster
Pseudaphanomerus
Synopeas
Baeus
Baryconus
Dicroscelio
Encyrtoscelio
Exon

Gryon

Idris

Teleas
Telenomus
Trimorus
Trissolcus
Triteleia
Xenomerus
Sparasion
Aclista
Basalis
Cordylocras
Pantoclis
Psilomma
Spilomicrus
Trichopria
Zygota
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