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Appendix I: Estimation method of pollination services using cage of exclusión trees

Exclusion of fruit trees
The avocado tree has a dichogamus-synchronous flowering, which requires the presence of two varieties in orchards for cross-pollination. In this study, we used a commercial variety (var. Hass in Chile) and a pollinizer variety (var. Edranol in Chile), which were placed within the same cage to ensure pollen transfer by bees from one tree to another.  In the case of self-pollination, two trees of commercial variety were placed within the same cage. The self-pollination treatment consisted of a complete pollinator-exclusion cage without the introduction of bees; during weekly cage inspection, any incidental insects that entered the enclosure were removed and treated with insecticide to prevent unintended pollination.  Fruit set under this treatment therefore reflects autogamus self-pollination in the near complete absence of animal pollinators; wind-mediated pollen transfer cannot be fully ruled out, as the mesh does not necessarily block airborne pollen grains, though avocado pollen is not primarily wind-dispersed.
To select the trees to be enclosed within the cage, we ensured that all trees had the same management practices and were located in the same area of the orchard, and planting distance was kept consistent among treatment. The experiment comprised six treatments: three native bee functional groups defined by body size (small, medium, and large), Apis mellifera, self-pollination, and an open control. Each netted treatment (the three native functional groups, A. mellifera, and self-pollination) was represented by a cage enclosing a pair of trees, in which pollen exchange was restricted exclusively between the two enclosed trees. The open control treatment instead consisted of two individual, unnetted trees, each treated as a separate replicate and exposed independently to whatever ambient pollinators and pollen source were present in the orchard, rather than being paired together. In total, the experiment included 12 trees (six treatments, two trees each). Cages assigned to a native functional group or to A. mellifera were stocked with 10 individuals; cages were inspected weekly throughout the flowering period, and new individuals were introduced as needed to maintain a constant number of 10 bees per cage, since bees survive and forage less effectively in field cages than within an intact colony, given the absence of a queen and normal colony structure (Lattorff, 2022).
Pollinator community
The native bees were classified into three body size functional groups for introduction into the cage of exclusion  (Table A2), in order to assess the contribution of a group of pollinators rather than a single species, given the low abundance of native bees observed visiting the avocado trees. Size classification was  based on the intertegular distance of each species (see Rodriguez et al., 2020). All the bees introduced into the mesh enclosure were collected from pollinator trees near the experiment. Each mesh enclosure was randomly assigned a treatment at the beginning of each season to control for  any effect associated with a specific tree pair or enclosure. 
Harvest fruits
Fruit harvest took place the following year, as avocado trees take approximately one year to develop their fruit; consequently, treatments applied in 2018 and 2019 were harvested and measured in 2019 and 2020, respectively. All fruits produced by the trees of the commercial variety were counted and weighed per treatment. Sample sizes for fruit weight are therefore uneven across treatment-year combinations: some cages produced no fruit at all in a given year (zero fruit set for that cage-year), most notably in 2020, and consequently contributed no fruit-weight observations for that year. This reflects variation in realized fruit set among cages rather than any difference in the number of cages established or the sampling effort applied, wich was identical across treatments and year.

Appendix II.  General description of the exclusion treatments in crops of P.americana.
	Treatment number
	Treatment
	Bee size
	Variety of tree

	1, 2
	Bee large
	3 mm - 5 mm
	Hass y Edranol

	3, 4
	Bee medium
	1,1 mm - 2,9mm
	Hass y Edranol

	5, 6
	Bee small
	0.1 - 1 mm
	Hass y Edranol

	7-8
	Apis mellifera
	Not measured (managed species) 
	Hass y Edranol

	9-10
	Self-pollination
	Not applicable (no bees introduced)  
	Hass (commercial variety only) 

	11-12
	Open cage
	Not applicable (ambient pollinators) 
	 Hass









[bookmark: _heading=h.tyjcwt]Appendix III.  Results of generalized additive models (GAMs) testing the relationship between distance to semi-natural vegetation and pollination metrics. Visitation frequency was log-transformed. edf and F correspond to the smooth term s(distance) (k = 4).
	Analysis
	Model
	Predictor / Comparison
	Statistics
	df
	p-value

	Visitation rate ~ Distance
	GAM
	s(distance)
	edf = 1.0 , F = 0.003
	—
	0.956

	Ept ~ Distance 
	GAM
	s(distance)
	edf = 1.16 , F = 1.84
	—
	0.137




Appendix IV. Estimated marginal means of pollen transfer potential (Ept) among pollinator functional groups derived from the linear mixed-effects model. Values are presented on the log scale used in the model. Confidence intervals correspond to 95%.
Treatment	Estimated mean (log Ept)	SE	df	Lower CI
Large bees	-6.82	0.213	36.0	-7.25
Medium bees	-5.93	0.159	19.6	-6.26
Smallbees	-5.94	0.279	37.3	-6.50


Note: the roles of "Large bees" and "Small bees" in this table have been corrected relative to the previous version, in which these two rows were inadvertently swapped.

Appendix V . Estimated marginal means of fruit weight (g) among pollinator treatments, from linear mixed-effects model including a treatment x year interaction (tree/cage as random intercept). Different letters indicate significant differences among treatments within each year, based on pairwise comparisons using Tukey adjustment (α = 0.05).

2019
Treatment	Estimated mean (g)	SE	df	95% CI	Group
Small bees	213	9.15	3.22	163-263	b
Medium bees	134	8.47	2.49	74-195	a
Large bees	178	6.22	4.57	152.204	ab
Self-pollination	178	6.23	2.71	138-219	ab
Apis mellifera	169	7.55	5.70	141-198	ab



2020
Treatment	Estimated mean (g)	SE	df	95% CI	Group
Small bees	223	36.00	482.81	130-316	a
Medium bees	235	6.63	10.05	214-256	a
Large bees	266	9.12	3.17	216-316	a
Self-pollination	228	7.92	7.14	201-255	a
Apis mellifera	247	21.60	270.12	191-303	a



Note: in 2020, sample sizes were smaller and unevenly distributed across cages (see Appendix I), resulting in comparatively large standard errors and degrees of freedom for some treatments (e.g., small bees, A. mellifera); consequently, no significant differences were detected among treatments that year.
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