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Section S1 – Details of data collection and limitations of the dataset
[bookmark: _Hlk181631268][bookmark: _Hlk165374774]We first collected bee data from the PREDICTS database (Hudson et al., 2014) and from a previous global study examining bee diversity in agricultural landscapes (Kennedy et al., 2013). We then conducted a search on Google Scholar using different combinations of keywords, including but not limited to “bee”, “land use”, “fragment”, “agriculture”, “urban”, “garden”, “park”, “green space”, “cropland”, “pasture”, and “plantation”. After the broad search, we assessed the spatial distribution of datasets collected and identified understudied regions in our data. We added these spatial descriptors as keywords (e.g., “tropical”, “Asia”, “Africa”, and “South America”) in subsequent searches to minimize spatial biases. We also collected datasets from understudied regions by examining references of studies and recommendations from bee experts to further minimize spatial biases in the dataset. We contacted the authors for raw data if they were not published. Despite our best efforts, regions known as bee diversity hotspots (Orr et al., 2021) or essential for global food security (Aizen et al., 2019), such as South and Central Asia (Figure 1a), are still underrepresented. As temporal approaches are rare in the literature (Davison, Rahbek, & Morueta-Holme, 2021), all collected datasets reflected spatial rather than temporal changes across land uses. While spatial approaches can underestimate the impacts of land use changes (Christie et al., 2019), they minimize spatial biases and maximize generality.
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Section S2 – Details on land use classifications 
[bookmark: _Hlk175060619]Our classification was primarily based on conditions within the sampling area rather than the surrounding landscapes. Because the sampling area varied strongly across studies (Table S1), we did not use a consistent spatial scale in classifying within-site land uses, similar to other global databases (Hudson et al., 2014). Rather, we determined land uses based on the predominant environment within the sampling area. However, for small sampling areas with a maximum length < 10 m (e.g., single malaise trap, transect < 10 m), we classified the site based on the surrounding 100 m2 environment (Hudson et al., 2014). For plots, the maximum length was determined by the diagonal of the whole plot (Hudson et al., 2014). 
[bookmark: _Hlk181630282][bookmark: _Hlk181630290][bookmark: _Hlk181630306]Natural habitats were defined as areas primarily covered by vegetation resulting from natural succession or restoration (i.e., active attempts to bring the site to a more natural state). Natural habitats also included sites within disturbed landscapes, such as forest or grassland fragments within urban or agricultural landscapes. Agricultural habitats were defined as sites managed for growing resources, including food, animal products, and other resources (e.g., cotton, rubber). This included croplands, orchards, plantations, field margins (including those enhanced with hedgerows or wildflower strips), and pastures. Urban habitats included green spaces covered by planted vegetation (not natural succession) managed for amenity or recreation. Examples included lawns, golf courses, green roofs, and gardens. Crop gardens were classified as urban habitats since their local conditions and management are more similar to other urban green spaces than the agricultural habitats defined above. Land uses of different sites were classified by data contributors, or based on site descriptions provided in publications. We also used historical images from Google Earth Pro to validate land uses when necessary. Sites that could not be reliably classified were excluded from analyses. 
[bookmark: _Hlk175056724]As our land use classification pooled different environments within the same land use category, the results should not be interpreted as estimates for specific kinds of urban, agricultural, or natural habitats. Our study broadly evaluates how bee diversity is affected by agriculturalization and urbanization, processes that can create different environments and degrade natural environments in various ways. Therefore, our classification system was designed to provide and compare average estimates across different environments within the same land uses. 
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Section S3 – Details on methodological variables
[bookmark: _Hlk181630603]We quantified the study extent as the maximum linear distance between assemblages of the same land uses. Pooling assemblages with unstandardized sampling effort can distort abundance distribution, and the effect cannot be removed by rarefaction alone (see Chao & Jost (2012) for the theory of rarefaction based on sampling coverage). Thus, we included variation in sampling effort across habitats in the analyses. We quantified the sampling effort of each assemblage based on the most countable units (e.g. traps, transects, plots, sampling hours) in each study. Assemblages with the highest sampling effort would be one, while other assemblages would have a sampling effort lower than one. Therefore, the metric quantifies within-study sampling effort variations. Standard deviations of sampling effort were calculated across assemblages to represent its variation within each study. We also calculated the number of assemblages for each land use, which tends to increase β and γ diversity (Crist & Veech, 2006; Jost, 2007; Marion, Fordyce, & Fitzpatrick, 2017). Sampling completeness can also vary across assemblages and affect β and γ diversity (Beck, Holloway, & Schwanghart, 2013). Thus, before pooling assemblage data to estimate β and γ diversity, we calculated the mean and standard deviation of sampling completeness for all assemblages of the same land use within a study. Mean sampling completeness was log-transformed because of its non-linear effect on diversity metrics (Chao & Jost 2012).
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Section S4 – Background of mixed model
We used mixed models to identify the effects of land use while controlling for other important covariates. As we collated data from studies with varying methodologies, variation between sites can be caused by both ecological and methodological differences. As a result, “study” was included a random intercept, indicating that each study can have its own intercept across our models. Those intercepts follow a common distribution (see Equation 1). Furthermore, we included a random slope of study, such that the slope of any predictor can vary across studies but these slopes also follow a common distribution (Equation 1). Specifically, given a response vector Y and a predictor vector X from different studies i, a mixed model has the form:
	
	

(1)


α represents the population-level intercept and β represents the population-level slope, known as fixed effects. These two parameters can be considered as the average value of Y across studies and the average effect of X across studies.  and  are the study-level intercepts and slopes, known as random intercepts and slopes. These two parameters are used to capture the differences across studies, including methodological and regional differences. ε is the residual term. , , and  are assumed to follow a normal distribution with their own variance 𝜎, although mixed models are robust to violations of normality in the random effects (Schielzeth et al., 2020). 
We emphasize here that mixed models do not estimate study-level land use effects (or in general ) through modelling its relationship in each study individually. Rather, the calculations involve calculating the fixed effects and the variance-covariance matrix, which uses data from all studies (Raudenbush & Bryk, 2002). Therefore, even though some studies only have a single land use, the study-level land use effect can be estimated. We provided a simple simulation in text S5 to demonstrate that our modelling approaches are appropriate.
In practice, the results from mixed models can be imagined as a weighted average between the within-study and between-study land use effect, with the weight depending on the precision of the slope estimates (Raudenbush & Bryk, 2002). Thus, if the between-study land use effects have minimal explanatory power, which should be the case given the strong methodological differences across studies, the results would be completely driven by the within-study effect. Nevertheless, between-study land use effects might be able to explain some (weak but not zero) abundance changes across communities. Therefore, the power of the linear mixed model (LMM) is to estimate the weights based on the data and eventually produce the weighted average of between- and within-study land use effect.
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Section S5 – Simulation assessing the use of random slope when some groups had no variation in the predictors
Simulation
Here, we provide a simple simulation to demonstrate that including random slopes does not affect the model, even if some groups have no within-group variation. Our dataset contained 157 studies, and only 42 studies contained bee data of more than one land use. Thus, we simulated datasets with the same properties.  
Specifically, we simulated 1,000 datasets, each containing 157 “studies” with α-diversity data of 10 “forest” sites and 10 “urban” sites. The true difference between these two habitats (i.e., land use effects) was set to zero, although the observed difference in individual studies can vary. After binarily coding forest and urban sites as 0 and 1, we generated the datasets using the following base model:
	
	


(2)


Diversity represents the α-diversity in each site. α is the average diversity of forest sites across studies and β is the average difference between urban and forest across studies. The subscript i denotes study identity, and ui allows the average diversity of forest sites to differ across studies, while vi allows the diversity difference between urban and forests to differ across studies. ε represents observation errors. 

After simulating the full datasets, we removed all “urban” data from 115 randomly selected “studies” in each dataset. Thus, similar to our datasets, only 42 out of 157 studies provided data associated with multiple land use. 

Using R-pacakge lme4 (Bates, Mächler, Bolker & Walker, 2014), we specified mixed models with diversity as the response and habitat identity as the predictor. We added a study-level random intercept and a study-level random slope for land use. This structure is equivalent to the base model, except that all the parameters need to be estimated. The R code is
Diversity ~ Urban + (Urban||Study)
We compared the LMM conclusions based on the “full” and “reduced” datasets. In another scenario, we excluded the studies with only one land use when reduced datasets were involved. We recorded the population-level intercept and slope estimates of each run. Additionally, we recorded the percentage of times that recorded significant population-level slope estimates (i.e., Type-I error).
We found that all models based on the reduced datasets have good type-I errors (~5%). The slope estimates (β) were very similar between LMM with and without reduced datasets, both having reduced precision compared with the LMM using full datasets, which is expected due to reduced sample size. However, the estimates of α are identical between LMM with the full and reduced datasets, while the precision was reduced after excluding reduced datasets. Other studies have also shown that excluding singletons, a special case of groups without predictor variations,  can bias standard error estimates (Bruyndonckx, Hens, & Aerts, 2018). Overall, this simulation and previous studies provide justification for our model approach (i.e., including study-level random slope). 
	
	Type-I error
	Fixed effect slope estimates (True β = 0)
	Fixed effect intercept (True α = 10)

	LMM with full datasets
	5.9%
	Mean: -0.003
Range: -0.30 – 0.30
	Mean: 10.0
9.76 – 10.28

	LMM with reduced datasets
	4.9%
	Mean: -0.003
Range: -0.67 – 0.57
	Mean: 10.0
9.76 – 10.28

	LMM after excluding reduced datasets
	4.5%
	Mean: -0.003
Range: -0.69 – 0.57
	Mean: 10.0
9.52 – 10.50
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Test S6 Spatial autocorrelation terms
To ensure our spatial term is appropriate, we regressed taxonomic α-diversity differences across sites against their log-transformed spatial distance using linear regression. If spatial autocorrelation is strong, we should detect a strong positive relationship. 
We first excluded studies that had fewer than five assemblages. We included all pairs, including pairs from different studies, and found that the R2 is extremely low (<0.0001) and the effect of pairwise spatial distance was negative. However, when conducting regressions for each study separately (for studies with at least five sites), we found the mean R2 to be 0.03, but this could be as high as 0.42. The effect of pairwise spatial distances is positive in 84 out of 129 analyzed studies. Thus, our results support the use of study-level spatial autocorrelation terms in the model. 


Section S7 Selecting common genera for abundance analyses
To ensure the trend of each genus was robust, we only selected the more commonly detected genera for these analyses. Specifically, we selected the genera with abundance data in natural habitats from at least five studies and data in agricultural or urban habitats from at least five studies. Whenever possible, we modeled abundance changes for agricultural and urban habitats; however, due to a lack of urban studies, abundance changes were only modeled in agricultural habitats for some genera. If a genus was never detected in a study, we excluded these studies in the subsequent model rather than assuming zero abundance since non-detection may be due to inadequate sampling methods for the genus, or due to other factors such as their geographical distribution. Nevertheless, this could also exclude genera that became locally extinct due to land use from the analyses, especially for studies with single land uses only. Therefore, our results should be regarded as a conservative estimate of the effects of land use. We only considered studies where the genus had at least ten individuals since a low number of individuals may lead to unstable estimates. This eventually led to 51 genera suitable for abundance comparisons between natural and agricultural habitats and 31 genera for natural and urban habitat comparisons.



Table S1. Studies included in the analyses. If possible, we indicated spatial scales of the assemblage data explicitly, such as the length of the transects or plot size. If this information is not available, or if the studies did not standardize sampling area, we used other metrics such as sampled time and number of trees sampled. 
	Study
	Mean abundance 
	Mean species richness
	Scales of assemblage
	Contact

	Adgc01 (González-Chaves et al., 2020)
	13.0
	6.0
	Netting (Coffee visitors): 50m transect
	Adrian González-Chaves,
Jean Paul Metzger

	Amad01 (Amado de Santis & Chacoff, 2020)
	72.8
	17.5
	Netting (Floral visitors): 1ha plot
	A. A. Amado De Santis

	Arm01 (Armas-Quiñonez et al., 2020)
	252.0
	30.0
	Netting (Floral visitors): 30m*20m plot
	Ek Del-Val,
Gabriela Armas-Quiñonez

	Avil01 (Ávila-Gómez et al., 2019)
	297.4
	19.9
	Pan: 36 traps at 9 locations 100m apart, forming a 200m*200m plot
	Eva Samanta Ávila-Gómez

	Baldi01 (Sárospataki et al., 2009; Batary et al., 2010)
	18.4
	11.3
	Sweep nets: 60 sweeps along 2 95m transects

Netting (all bees): 2 95m transects
	András Báldi

	Ball01 (Ballare et al., 2019)
	314.7
	31.7
	Pan: 50 traps at an X formation, 1m apart (i.e., a ~17m*17m plot)

Vane: 4 traps at the center of the plot, hung at 1m high for 5 days 
	Kimberly M. Ballare

	balz021
	13.7
	3.3
	Netting (Floral visitors): 15m transect
	Mario V. Balzan

	balz03 (Balzan, 2017)
	12.0
	5.0
	Netting (Floral visitors): 2m*1m plot
	Mario V. Balzan

	Bana01 (Banaszak-Cibicka & Żmihorski, 2020)
	315.7
	47.7
	Netting (All bees): 200m*1m transect

	Weronika Banaszak-Cibicka

	Bana02 (Banaszak-Cibicka et al., 2018)
	214.9
	35.5
	Pan: 3 traps within 200m*1m transect

Netting (All bees): 200m*1m transect
	Weronika Banaszak-Cibicka

	Bana03 (Banaszak-Cibicka & Żmihorski, 2012)
	295.3
	43.5
	Pan: 4 traps 

Netting (All bees): 30 minutes

All conducted within 50m*50m plots
	Weronika Banaszak-Cibicka

	Bass01 (Basset et al., 2008)
	122.0
	17.7
	Malaise: 1 trap

Pan: 4 traps

All pan traps 10m distant from the malaise trap (20m*20m plots)
	Yves Basset

	Bate01 (Bates et al., 2011)
	49.0
	15.4
	Pan: 9 traps at 3 locations

Netting: 30 minutes*2 visits.
	Adam J. Bates

	Baum011
	21.3
	7.4
	Netting (Floral visitors): 30 minutes within 1ha plot
	Jessica M. Baumann, 
Nicholas S. G. Williams

	Beal01 (Beal-Neves et al., 2020)
	67.0
	7.0
	Netting (Floral visitors): Sampling flower visitors within 1 ha circular plots. Sampling time varied from 15 to 19 hours between sites.
	Mariana Beal-Neves,
Pedro Maria de Abreu Ferreira,
Betina Blochtein

	benj01 (Cariveau et al., 2013; Garibaldi et al., 2013)
	72.3
	11.7
	Netting (Blueberry visitors): 200m transect
	Faye Benjamin

	Bill01 (Billeter et al., 2008)
	66.0
	16.3
	Combined window-glass and yellow-pan trap: 2 sets (25-50m apart)
	Regula Billeter

	Bird01 (Birdshire et al., 2020)
	155.9
	19.8
	Pan: 3 traps at 1 location

Netting (All bees): 30 minutes within 25m of the location
	Kristen R. Birdshire

	bomm01 (Bommarco et al., 2012)
	16.5
	3.5
	Netting (All bees): 150m*4m transect
	Riccardo Bommarco

	bore011
	24.0
	6.7
	Netting (Apple visitors): 20m
	Alexandra-Maria Klein

	Bros01 (Brosi et al., 2008)
	38.5
	12.3
	Netting (All bees): 20m*20m plot
	Berry Brosi

	Bros02 (Miljanic et al., 2019)
	86.1
	15.0
	Netting (All bees): 2 200m*2m transects

Pan: 15 traps evenly distributed along the middle 100m of each transect

	Berry Brosi

	burk01 (Burkle et al., 2020)
	1168.0
	64.3
	Pan: 4 33m transects with 6 traps each. 
	Laura A. Burkle

	burk02 (Simanonok & Burkle, 2014)
	35.5
	5.6
	Netting (Floral visitors): For each flowering plant species, a semi-circular plot (~625m2) was observed.

Total number of plots varied with number of flowering species in each survey. Total number ranged from 44 to 128 plots
	Laura A. Burkle

	burk03 (Burkle et al., 2013)
	154.6
	26.9
	Timed search (Floral visitors): Total time ranged from 520 to 4279.5 minutes in site.
	Laura A. Burkle

	burk04 (Burkle & Knight, 2012)
	574.4
	23.4
	Netting (Floral visitors): Transect covered the whole area (456-71246m2)
	Laura A. Burkle

	burk05 (Heil & Burkle, 2018)
	28.3
	12.3
	Netting (Floral visitors): 25m diameter circular plot (~491m2)
	Laura A. Burkle

	burk06 (Burkle et al., 2019)
	64.7
	27.1
	Netting (Floral visitors): 25m diameter circular plot (~491m2)
	Laura A. Burkle

	cari012
	42.6
	11.3
	Netting (Bluerry visitors): 60m

	Dan Cariveau

	Cast01 (Sánchez-Echeverría et al., 2016)
	19.0
	1.0
	Netting (Opuntia heliabravoana visitors): 50m transect
	Ignacio Castellanos, 
Karina Sánchez-Echeverría

	Carv01b (Carvalheiro et al., 2010)
	53.7
	7.2
	Netting (Mango visitors): 60m*2m transect.

Methodology provided in the reference, but the data is from mango plantation margins.
	Luísa G. Carvalheiro

	Cely01 (Cely-Santos & Philpott, 2019)
	271.6
	18.4
	Netting (All bees): 100m*100m plot
	Marcela Cely-Santos

	conn01a (Connelly et al., 2015)
	14.5
	5.5
	Netting (Strawberry vistors): 2 20m transects 

	Heather Grab, 
Greg Loeb

	conn01b (Connelly et al., 2015)
	62.8
	14.5
	Pan: 10 traps (1m apart) within a 5m*5m plot
	Heather Grab, 
Greg Loeb

	conn02 (Grab et al., 2018)
	181.9
	19.4
	Netting (Strawberry visitors): 2 10m*15m plots
	Heather Grab, 
Greg Loeb

	conn04 (Grab et al., 2018)
	432.3
	9.5
	Netting (Floral visitors): 10m*4m 
	Heather Grab, 
Greg Loeb

	cunn0052
	612.7
	10.6
	Vane: 1 or 2 vane traps (separated by < 500m)
	Saul Cunningham

	cunn009 (Lentini et al., 2012)
	46.4
	7.0
	Vane: 1 trap
	Saul Cunningham

	Cunn02 (Cunningham et al., 2013)
	115.9
	18.2
	Malaise: 1 trap
	Saul Cunningham

	cuss01 (Cusser et al., 2018)
	37.7
	8.8
	Netting (Cotton visitors): 4 parallel evenly-spaced 50m*1m transects within a 50m*50m plot
	Sarah Cusser

	Cuss02 (Cusser et al., 2015)
	74.8
	12.9
	Netting (Cotton visitors): 3 50m*10m transects within a 50m*50m plot.
	Sarah Cusser

	danf01 (Russo et al., 2015)
	89.6
	20.4
	Netting (Apple visitors): 100m
	Mia G. Park

	Drom01 (Dromgold et al., 2020)
	22.0
	4.0
	Pan: 3 traps randomly placed in each site (26m2-832m2)
	Nicholas S. G. Williams

	Ducl01 (du Clos et al., 2020)
	72.0
	20.7
	Pan: 3 traps every 10m along a transect (100m)

Netting (All bees): 100m transect (same as pan trap)
	Brianne Du Clos

	Enriq01 (Enríquez et al., 2015)
	117.6
	14.7
	Netting (Pumpkin visitors): 144m2
	Eunice Enríquez

	Forr01 (Forrest et al., 2015)
	266.3
	35.1
	Netting (Floral visitors): ~1.8ha plot
	Jessica Forrest

	Four01 (Normandin et al., 2017; McCune et al., 2020)
	757.6
	63.4
	Pan: each cluster contained 3 traps spaced 1m apart. The number of clusters within sites ranged from 1-15.
	Frédéric McCune, 
Valérie Fournier

	Fowl01 (Fowler, 2015)
	96.9
	23.8
	Pan: 6 sets of 4 traps within 100m2

Netting (all bees): 30 minutes*2 visits. Area was not specified.

	Robert Fowler

	frei01 (Allen‐Perkins et al., 2022)	
	859.0
	9.3
	Netting (Cherry visitors): 50m transect
	Antonio Diego M. Bezerra,
Breno Freitas

	frei02 (Allen‐Perkins et al., 2022)	
	215.0
	7.0
	Netting (Cotton visitors): 50m transect
	Antonio Diego M. Bezerra,
Breno Freitas

	gain01 (Day, 2013)
	72.1
	23.1
	Pan: 5 clusters of 3 traps at every 10m interval. 2 parallel transects separated by 50m (i.e., 50m*40m = 2000m2) 
	Hannah Gaines Day,
Claudio Gratton

	Gesl01 (Geslin et al., 2016)
	107.0
	18.9
	Pan: 1 set of 3 pan traps on a wooden pole.
	Benoît Geslin, 
Isabelle Dajoz

	Gonz01 (Escobedo-Kenefic et al., 2020)
	73.2
	11.8
	Netting (All bees): 4hr walk within a ~1-1.2 ha area.
	Patricia Landaverde-González, 
Natalia Escobedo

	Guen01 (Guenat et al., 2019)
	10.5
	5.5
	Pan: 5 clusters of 3 traps were set out on one occasion. 

Note that the catches were extremely low (< 10 individuals in each sampling location), thus we pooled data across locations within the same land use from the same town. In total, data from two towns were used. The locations from the two towns were separated by ~200m and ~500m.
	Solène Guenat

	Guti01 (Gutiérrez-Chacón et al., 2018)
	99.9
	20.9
	Netting (All bees): one 150m*4m transect

Pan: 4 sets of 3 traps every 50m on the 150m transect.

Bait: 2 traps on the 150m transect extremes.
	Catalina Gutiérrez-Chacón

	Hall01 (Hall et al., 2019)
	340.0
	12.1
	Vane: 1 trap
	Mark A. Hall

	Hanl013
	138.9
	10.8
	A total of 1600m have been surveyed in each site.
	Michael E. Hanley

	Henn01 (Hennig & Ghazoul, 2011, 2012)
	23.0
	5.0
	Plots (Floral visitors): 2m*2m
	Ernest Ireneusz Hennig

	Hermy01 (Verboven et al., 2014)
	14.6
	4.2
	Netting (All bees): 50m
	Martin Hermy

	Hipo01 (Hipólito et al., 2018)
	34.0
	6.5
	Netting (Coffee visitors): 50m*25m
	Juliana Hipólito

	holz01a (Holzschuh et al., 2012)
	14.0
	6.0
	Netting (Cherry visitors): 4 plots with 3 trees 1.5-2m apart. Plots randomly distributed in each site (1.16ha-5.04ha)
	Andrea Holzschuh

	holz01b (Holzschuh et al., 2012)
	28.7
	8.5
	Netting (All bees): 50m*2m
	Andrea Holzschuh

	holz02 (Holzschuh et al., 2007)
	38.6
	6.1
	Netting (All bees): 1 95m “edge” transect and 1 95m “centre” transect in each field. Field size 0.6-12.5 ha.
	Andrea Holzschuh

	hopf1 (Hopfenmüller et al., 2014)
	161.6
	50.8
	Netting (All bees): ~0.1ha
	Sebastian Hopfenmüller

	Hung01 (Hung et al., 2019)
	508.4
	38.6
	Pan: 30 traps forming a X formation, each trap 5m-10m apart (~85m*85m)
	Keng-Lou James Hung

	isaa012 (Isaacs & Kirk, 2010)
	30.7
	3.7
	Netting (Blueberry visitors): In each survey, floral visitors of sections of blueberry fields (~10 brushes) were recorded. 10 sections were surveyed in each survey, with their size ranging from 0.05-6.79 ha. Each site was sampled twice. 
	Rufus Isaac

	javo012
	539.5
	12.6
	Netting (Blueberry visitors): 100m*1m transect
	Steve Javorek

	jha01 (Jha & Vandermeer, 2010)
	88.9
	18.6
	Pan: 30 traps across 2 intersecting 50m transects (50m*50m)
	Shalene Jha

	klat01 (Bjorn K. Klatt, 2013)
	51.0
	9.3
	Netting (Strawberry visitors): Conducted in strawberry fields. Transects were at a length of 100 strawberry plants. 3 transects were used.

The total observation time per transect was 120 minutes (30 minutes per transect walk). 
	Bjorn K. Klatt,
Teja Tscharntke

	klei012
	118.6
	7.5
	Pan: Ten traps, 5 at the orchard edge and 5 50/100m from the edge.
	Alexandra-Maria Klein

	Kohl01 (Kohler et al., 2008)
	34.3
	5.3
	Netting (All bees): 275/300m*1m transect
	Jort Verhulst

	Kova01 (Kovács-Hostyánszki et al., 2016)
	36.7
	15.5
	Netting (All bees): 2 parallel 100m*3m transects, at least 50m from each other.
	Anikó Kovács-Hostyánszki

	krem01 (Kremen et al., 2004)
	139.9
	4.6
	Netting (Watermelon visitors): 2 to 4 50m transects. All transects started 5 to 10m from the edge of the field.
	Claire Kremen

	krem03 (Williams et al., 2011)
	333.9
	46.9
	Netting (Floral visitors): 1.8 ± 0.04 ha on average.
	Claire Kremen

	Land01 (Landsman et al., 2019)
	194.0
	22.3
	Pan: 5 trap clusters in each site. Each cluster has 3 traps. 

Maximum distance between clusters of the same site < 500m. 
	Deborah A. Delaney

	Landa01(Escobar‐González et al., 2023)
	86.8
	12.0
	Netting (All bees): 1 4hr walk
	Patricia Landaverde-González

	Latt01 (Makinson et al., 2017)
	17.8
	4.0
	Netting (Floral visitors): Selected 4 flowering patches in each site and observed floral visitors for 15 minutes each. 
The area of each sampled garden ranged from 6.1m2 to 1720m2. 
	Tanya Latty

	leon01 (Leong et al., 2016)
	601.0
	17.4
	Pan: 15 traps, 5m apart
	Misha Leong

	Lerman01 (Lerman & Milam, 2016; Lerman et al., 2018)
	283.6
	35.0
	Pan: Ten clusters of 3 traps distributed near lawn flowers of each site. Site area ranged from 0.03 to 0.18ha.

Netting (All bees): 15 minutes*5 visits*2 years.
	Susannah B. Lerman

	Liuy01 (Wu et al., 2021)
	107.9
	15.5
	Pan: 3 parallel 40m transects at distances of 10m. Each transect had 3 traps.
	Yunhui Liu

	Liuy02 (Wu et al., 2019)
	197.3
	22.9
	Pan: 3 parallel 40m transects at distances of 10m. Each transect had 3 traps.
	Yunhui Liu

	Mach01 (Machado et al., 2021)
	24.4
	11.5
	Bait: 1 odor bait

Pan: 3 traps were established 1m apart.

Netting (All bees): 20m transect
	Ana Carolina Pereira Machado, 
André Rodrigo Rech

	Main01 (Main et al., 2019)
	215.5
	37.3
	Vane: 6 vane traps placed in a linear row. Spacing varied by the length of field margins (96-571m). 

Netting (All bees): 200m*4m
	Anson R. Main,
Elisabeth B. Webb,
Doreen Mengel

	mall01 (Mallinger et al., 2016)
	199.3
	14.6
	Pan: Ten traps were placed 2m apart in 2 parallel rows spaced 3m apart (~8m*3m = 24m2)

mall01 and mall02 were considered separate studies due to different sampling years and sampling efforts in each year. This also facilitate comparisons with natural habitats, which was only surveyed in 2013, while some orchads were sampled in 2010, 2012 and 2013.

mall01 contains all orchard data from sampling conducted in 2010 and 2012. 
	Rachel Mallinger

	mall02 (Mallinger et al., 2016)
	73.6
	15.8
	Pan: Ten traps were placed 2m apart in 2 parallel rows spaced 3m apart (~8m*3m = 24m2)

mall02 contains natural habitat and orchard data from 2013 samples. 
	Rachel Mallinger

	mand01 (Pisanty & Mandelik, 2015)
	25.3
	10.7
	Pan: 12 traps at 5m intervals.
	Gideon Pisanty,
Yael Mandelik

	mand02 (Pisanty & Mandelik, 2015)
	30.9
	10.9
	Pan: 12 traps at 5m intervals (55m).

Netting (All bees): Searching within a 25m*25m plot.

Traps were placed on 1m poles in mand02 (which focused on sunflower fields), but on the ground in mand03 (watermelon fields). Thus they were considered as separate studies.
	Gideon Pisanty,
Yael Mandelik

	mand03 (Pisanty & Mandelik, 2015)
	23.0
	9.1
	Pan: 12 traps at 5m intervals (55m).

Netting (All bees): Searching within a 25m*25m plot.
	Gideon Pisanty,
Yael Mandelik

	Mans01 (Kohler et al., 2020)
	117.7
	14.3
	Pan: 33 traps were placed every 3m along 3 36m transects 
	Jessamyn S. Manson

	Marq011
	10.0
	5.0
	Netting (Floral visitors): 60m transect.
	Bruno Ferreira Marques

	Marshall01 (Marshall et al., 2006)
	16.5
	4.6
	Netting (All bees): 15-minute search at the field boundary and center. 3 visits.

Sweep net: 20 sweeps at the boundary and center. 3 visits.  
	E. J. P. Marshall

	Matt01 (Matteson et al., 2008)
	61.4
	20.2
	Pan: 1 trap every 500m2.

Netting (All bees): 10 person minutes every 500m2.

Area ranged from 224 to 2188m2
	Kevin Matteson

	Meng01 (Meng et al., 2012)
	98.2
	16.5
	Vane: 1 trap
	Ling-Zeng Meng

	Meyr01a (Meyer et al., 2005)
	18.3
	3.7
	Netting (Hippocrepis comosa visitors): ≤ 4m2 plot (2m*2m) 

Separated into two studies because of very different methods and sampling years with Meyr01b.
	Birgit Jauker,
Ingolf Steffan-Dewenter

	Meyr01b (Meyer et al., 2005)
	16.3
	5.0
	Netting (Hippocrepis comosa visitors): 0.4m*0.4m
	Birgit Jauker,
Ingolf Steffan-Dewenter

	Meyr02 (Jauker et al., 2013)
	123.1
	26.4
	Netting (All bees): Transect length varied, averaging at 15.7 ± 6.2m SD. Transect width was 4m. 

4-12 transects within sites. Site area ranged from 3.1ha to 51.3ha.
	Birgit Jauker,
Ingolf Steffan-Dewenter

	Mont01 (Montoya‐Pfeiffer et al., 2020)
	19.2
	8.8
	Pan: 18 traps

Bait: 9 traps 
	Paula María Montoya-Pfeiffer

	mora01 (Morandin & Winston, 2005, 2006)
	68.4
	16.2
	Pan: 3 traps per clusters. 

2 clusters were placed at field centers (500m from edges). 200m apart

5 clusters on the field edges, with 3 on the edge and 2 20m into the field.
	Lora Morandin

	Morr01 (Morrison et al., 2017)
	129.0
	10.1
	Pan: 3 traps per cluster. 5 trap clusters were placed at 10m apart.
	Jane Morrison,
Jordi Izquierdo,
Jose L. Gonzalez-Andujar

	Nali01 (Nalinrachatakan et al., 2022)
	39.6
	9.8
	Netting (All bees): Area was not specified, but indicated as “Point netting”. Total time ranged from 1/3 to 50 hours.
	Pakorn Nalinrachatakan, 
Natapot Warrit

	neam012

	22.0
	6.5
	Netting (Squash visitors): 2 15-minute sampling in each farm

Data based on observations (without netting) are available but excluded due to very coarse taxonomy. 
	Lisa Neame

	Norf01 (Norfolk et al., 2014, 2015)
	30.8
	8.7
	Netting (Floral visitors): 10m*10m 
	Markus P. Eichhorn

	otie01 (Otieno et al., 2015)
	33.8
	10.3
	Netting (Pigeon pea visitors): 5 100m*4m transects, each separated by ≥ 10m. 
	Mark Otieno

	Phil01a (Quistberg et al., 2016; Egerer et al., 2017)
	21.9
	8.7
	Netting (Floral visitors): Searching inside the 20m*20m plot and within 20m of it. 
	Stacy Philpott, 
Robyn D. Quistberg, 
Monika Egerer

	Phil01b (Quistberg et al., 2016; Egerer et al., 2017)
	57.4
	7.9
	Pan: 3 clusters, each with 3 traps, were placed 5m apart in a 20m*20m plot. 
	Stacy Philpott, 
Robyn D. Quistberg, 
Monika Egerer

	Phil02a (Plascencia & Philpott, 2017; Cohen et al., 2022)
	72.3
	14.7
	Netting (Floral visitors): Searching inside the 20m*20m plot and within 20m of it.
	Stacy Philpott, 
Montserrat Plascencia, 
Monika Egerer

	Phil02b (Plascencia & Philpott, 2017; Cohen et al., 2022)
	31.8
	6.2
	Pan: 3 clusters, each with 3 traps, were placed 5m apart in a 20m*20m plot.
	Stacy Philpott, 
Montserrat Plascencia, 
Monika Egerer

	pott01 (Carré et al., 2009)
	59.9
	8.8
	Netting (All bees): 6 15m*4m transects.

Pan: 2 clusters of 3 traps. Traps within clusters were 5m apart. 

All collections were conducted within a 50m*25m plot.
	Simon G. Potts

	Power01 (Power & Stout, 2011)
	24.1
	4.1
	Netting (All bees): 2 100m*2m transects, 1 along the edge and 1 in the center of the sampled field. 2 fields were sampled (i.e., 4 transects).
	Eileen F. Power,
Jane C. Stout

	Pren01 (Prendergast et al., 2020)
	95.5
	11.5
	Pan: Ten clusters of 3 traps. Each cluster separated by >30m.

Timed search: A total of 18hr search within 0.2ha to 1.3 ha
	Kit Prendergast

	Pren02 (Prendergast et al., 2021)
	124.5
	26.4
	Pan: 29 traps (5m apart) were randomly distributed

Vane: 4 traps

All trapping conducted within a 100m*100m plot.
	Kit Prendergast

	pufa011
	17.0
	6.4
	Netting (Apple visitors): 15 or 30 trees observed within each farm.
	Gesine Pufal,
Alexandra-Maria Klein

	Quin01 (Quintero et al., 2010)
	58.0
	6.0
	Pan: 8 traps 50-80m apart along a transect within a sampling plot. 2 plots per site separated by 200m.  
	Carolina Laura Morales

	Rade01 (Rader et al., 2014)
	411.8
	4.0
	Flight intercept/Pan traps: 4 traps arranged 2m apart on a stake. 
	Romina Rader

	Reyn01 (Reynolds et al., 2022)
	22.4
	6.8
	Netting (Floral visitors): 15m*15m plot
	Victoria Reynolds

	Richards01a (Richards et al., 2011)
	1105.0
	48.0
	Pan: 30 traps at 10m intervals. 

This paper was separated into 3 “studies” as the distribution of sampling efforts among sites were inconsistent between sampling methods. 
	Miriam H.  Richards

	Richards01b (Richards et al., 2011)
	795.2
	41.5
	Netting (All bees): 30 minutes over the entire 1ha site
	Miriam H. Richards

	Richards01c (Richards et al., 2011)
	262.2
	33.0
	Netting (Floral visitors): 5 minutes observations in patches of the most abundant flowers.
	Miriam H. Richards

	rick01 (Ricketts, 2004)
	58.5
	9.3
	Timed observations (Coffee visitors): ~200-400 coffee flowers observed for 10 minutes. 2 observations were conducted simultaneously on different plants. Each site was sampled for 3 days.
	Taylor Ricketts

	saba01 (Sabatino et al., 2010)
	183.1
	13.1
	Netting (Floral visitors): Ten 1m radius plots distributed within a 0.5ha sampling area.
	Malena Sabatino

	saez01 (Sáez et al., 2012)
	14.5
	3.5
	Netting (Sunflower visitors): Sampling was conducted at 1m, 5m, 25m, 50m, and 100m from 1 field margin.
	Agustin Saez

	Samn02 (Samnegård et al., 2015)
	46.3
	17.7
	Pan: 3 traps ≥ 5m apart

Vane: 2 traps

All within 100m*100m plots
	Ulrika Samnegård,
Kristoffer Hylander

	sard01 (Sardiñas & Kremen, 2015)
	207.9
	8.3
	Transects (Sunflower visitors): 4 points along 200m transects. 2 transects per site.

Vane: 1 blue trap 
	Hillary Sardinas

	Satu01 (Saturni et al., 2016)
	48.0
	10.3
	Timed search (Coffee visitors): Observed 10 coffee shrubs for ten minutes each. 

All observed shrubs >100m apart, and are located within a circular area with a 1 km radius
	Fernanda Teixeira Saturni

	sche01 (Scheper et al., 2015; Holzschuh et al., 2016)
	69.4
	10.0
	Netting (all bees): 2 150m*1m transects
	Jeroen Scheper,
David Kleijn

	Schu01 (Schüepp et al., 2012)
	73.9
	9.1
	Malaise: 1 trap
	Martin H. Entling

	scil01
	45.6
	7.3
	Netting (Strawberry visitors): 1 hour of netting conducted twice at each site.
	Amber Sciligo

	sidh01 (Sidhu, 2013)
	193.0
	2.6
	Netting (Cucurbit visitors): 50m transect
	Sheena Sidhu

	spie01 (Spiesman et al., 2019)
	112.3
	29.2
	Pan: 5 clusters equally spaced along a 100m transect.
	Brian Spiesman,
Ashley Benett
Claudio Gratton

	Srit01 (Sritongchuay et al., 2019)
	688.9
	25.1
	Netting (Floral visitors): 5 150m transects within 150m*50m plots.
	Tuanjit Sritongchuay

	stef01 (Bartomeus et al., 2014)
	38.5
	10.0
	Netting (Strawberry visitors): 150m*4m transect.
	Ingolf Steffan-Dewenter

	Stei01 (Stein et al., 2017, 2018)
	4048.2
	59.3
	Pan: 240-288 traps in 60m*90m plots
	Katharina Stein,
Drissa Coulibaly

	Stew01 (Stewart et al., 2018)
	368.7
	3.4
	Netting (Floral visitors): 2m* 2m plots for 15 minutes.

Number of plots ranged from 1 to 36.
	Alyssa B. Stewart

	Stew02 (Stewart & Waitayachart, 2020)
	841.9
	6.1
	Netting (Floral visitors): 2m* 2m plot observed for 15 minutes. Locations were not fixed over time.

Total time varied from 9.25 to 68.5 hours.
	Alyssa B. Stewart

	Stoj01 (Mudri-Stojnić et al., 2012)
	74.1
	10.2
	Netting (Floral visitors): 4 1-hour visits. 

Site size ranged from 2-6 ha.
	Sonja Mudri-Stojnić

	taki01 (Taki et al., 2009, 2010)
	20.8
	4.8
	Netting (Common buckwheat visitors): 0.5m*0.5m plot.
	Hisatomo Taki

	Taki02 (Taki et al., 2013)
	261.9
	32.2
	Pan: 2 pan traps in the center of each forest stand.
	Hisatomo Taki

	Taki03 (Taki et al., 2018)
	30.6
	10.5
	Sweep net: Sweeping 100 times per ha along each transect, walking 1m per sweep. Transects covered the entire area of each site, ranging from 1.3 to 10 ha. 
	Hisatomo Taki

	Tang01 (Tangtorwongsakul et al., 2018)
	165.9
	7.4
	Netting (All bees): 4 50m*1m transects within 1ha.

Pan: 30 traps within 1ha.
	Pornpimon Tangtorwongsakul

	Thre01 (Threlfall et al., 2015)
	22.1
	3.1
	Pan: 6 traps within 20m*30m plots

Sweep net: 200 sweeps within 20m*30m plots.
	Caragh G. Threlfall,
Nicholas S. G. Williams

	Tino011
	64.3
	5.9
	Netting (Floral visitors): 2 30m*3m transects.
	Carla Faleiro Tinoco,
Luisa G. Carvalheiro

	Toni01 (Tonietto et al., 2011)
	46.2
	12.1
	Pan: 15 traps (1-5m apart)
	Rebecca Tonietto

	tuel01 (Tuell et al., 2009)
	205.0
	35.6
	Pan: 5 trap pairs (5m apart)*2 transects (24m apart)
	Julianna K. Wilson

	Turo01 (Turo et al., 2021)
	32.5
	17.0
	Malaise: 1 trap 

Pan: 7 traps in a 7*15m grid
	Katherine J. Turo

	Vaid01 (Fitch et al., 2019)
	122.0
	30.9
	Pan: 6 traps in a 4m*2m rectangle.

Netting (All bees): 2 30-minute sessions, 1 in the morning and another in the afternoon. Sampling was repeated 4 times (i.e. 30-minute*2 sessions*4 surveys).
	Chatura Vaidya,
Gordon Fitch,
Paul Glaum

	Verga01 (Vergara & Badano, 2009)
	15.0
	4.7
	Netting (Coffee visitors): 4 coffee plants
	Carlos H. Vergara

	Vide01 (Vides-Borrell et al., 2019)
	80.4
	26.6
	Netting (All bees): 180 person-hours (90 minutes per person) per plot in each visit. The total sampling effort was 54 person-hours per plot.
	Eric Vides-Borrell,
Rémy Vandame

	West01 (Hass et al., 2018)
	31.5
	9.5
	Netting (Floral visitors): 1 90m*4m transect
	Catrin Westphal,
Annika Hass,
Svenja Bänsch

	wick021 (Scheper et al., 2015)
	134.0
	23.4
	Pan: 3 traps per cluster. The number of clusters in each survey varied from 2 to 5.
	Jennifer B. Wickens

	will011
	88.0
	7.1
	Netting (Watermelon visitors): 50m transect
	Neal M. Williams

	Wils01 (Wilson & Jamieson, 2019)
	99.3
	31.9
	Pan: 4-6 stations (≥5m apart), depending on visits. However, this is standardized across sites

Netting (All bees): 4 25m2 transects 
	Caleb J. Wilson,
Mary A. Jamieson

	winf01 (Winfree et al., 2008)
	64.2
	10.9
	Netting (Watermelon visitors): 50m transect
	Rachael Winfree

	winf02 (Winfree et al., 2008)
	19.9
	7.5
	Netting (Tomato visitors): 50m transect
	Rachael Winfree

	winf031
	84.3
	15.8
	Netting (All bees): 4 40m transects
	Rachael Winfree

	winf05 (Winfree et al., 2008)
	14.6
	5.4
	Netting (Muskmelon visitors): 50m transect
	Rachael Winfree

	Youn01 (Hamblin et al., 2018)
	196.0
	33.3
	Pan: 12 traps (5m apart)

Vane: 1 trap 

Netting (All bees): 20 minutes*11 times
	Elsa Youngsteadt

	Zou01 (Zou et al., 2017b,a)
	190.6
	12.0
	Pan: 4 traps arranged as a 20m*20m square
	Yi Zou



[bookmark: _Hlk184552773]1 At the time of publication, details of the data were not publicly available from the agency or personnel responsible for the work. A summary of the methods can be found below.
2 Details of the unpublished data can be found in Kennedy et al. (2013).
3 Details of the unpublished data can be found in Hudson et al. (2014) (AD1_2011b_Hanley).

Summary of sampling strategies in unpublished studies
Here, we briefly described the sampling strategies of each unpublished study that has not been included in any public database. In all studies, we extracted the geographic coordinates of each assemblage, the sampling methods (all bees / floral visitors only / floral visitors of targeted plant species only) and efforts , and species abundance data. 

balz02
Mario V. Balzan (unpublished data) investigated the structure of flower visiting webs in field margins of Malta (Central Mediterranean) in 2014. The margins consist of several flowering forbs; all flower-visiting bees were recorded in 12 sites. These were visited on a single day between 10:00 and 15:00 in low wind conditions. Flower visitation of bees at each transect was reported.

Baum01
Bee sampling was conducted by Jessica M. Baumann and Nicholas S. G. Williams (unpublished data) during the late summer months of February and March 2014 across 32 sites in four urban green space types: golf courses, residential gardens, botanic gardens and remnant heathlands in Melbourne, Australia. Starting from the center of the plot the collector walked slowly among any potentially attractive resource patches and collected bees via sweep netting from plants in flower. Surveying time depended on plot size, with 30-minute observation periods allocated for the 600m2 plots in golf courses and remnants, which was then scaled accordingly for the variably sized residential garden plots (i.e., a residential garden plot of 200 m2 was surveyed for 10 minutes). However, the yield of bees through these plot-restricted methods was low. Bee sampling was subsequently modified to a variable transect approach within a ~1 ha area around the original plots to target floral resources within each urban green space type over a 30-minute sampling period. Observations were made only on sunny or partly cloudy days when the temperature was above 20ºC, and the wind speed was less than 4 m/s. 

bore01
Pollination data were collected by Virginie Boreux and Alexandra-Maria Klein (unpublished data) in 2015 in Germany on 27 apple orchards (14 organic and 13 conventional) selected in the vicinity of Lake Constance. 20m transects were walked for 5 minutes at the peak flowering time of the Braeburn variety, 3 times a day (morning, midday, and afternoon), at the edge (within the first 20m) and inside the plantation (20-40m). The number and species of the individuals spotted on apple flowers were recorded.
	
Marq01
Bruno Marques and Jeanne Caldeira (unpublished data) systematically collected bees in Goiânia city at 6 sites with varying degrees of urbanization, between September and November 2019. Sites are spontaneously grown herbaceous vegetation, most of which consisted of the widespread exotic species Tridax procumbens. In each site, bee specimens were collected along 60m transects at around 09:30 and around 15:30. In the morning, temperature between sites varied between 27 to 34 °C, and site relative humidity between 37 to 70%. In the evening, site temperature varied between 28 to 36 °C, and site relative humidity was between 23 to 55%. Only floral visitors were captured.

pufa01
Gesine Pufal and Alexandra-Maria Klein (unpublished data) assessed the effect of landscape context and management on the flower visitor communities and pollination success of the apple varieties Elstar and Boskoop in 2015. Sixteen sites (10 conventional and 6 organics) were selected within a 20 km radius around Freiburg in Breisgau, Germany, within a complex agricultural landscape. Flower observations were conducted on April 7th and 8th, 2015, during peak flowering but under varying weather conditions with 15 x 2 min per site and apple variety. The temperatures varied between 15. and 24.5ºC.

scil01
Amber Sciligo (unpublished data) collected abundance data 2 times per season on each site using two collection methods, pan-trapping (21 pans per site, open for 5 hrs) and netting on strawberry flowers (1 hr per site). Overall, 17 sites were sampled in Central Coast, California. Sampling was conducted in 2012.

Tino01
Carla Faleiro Tinoco (unpublished data) compared flower visitor communities in restored (for at least 8 years) and natural areas in Mato Grosso, Brazil. Managed bees were not present in these areas. 14 pairs of areas were sampled in 2019, in which each pair consisted of a restored area and a nearby natural area. In each area, floral visits were observed in two 3x30 m transects (one transect on the edge and the other inside) for 10 minutes on each species of flowering plant in the morning (between 8 am and 10 am) and in the afternoon (between 2pm and 4pm). The sampling of the same transects was carried out on two field trips, one in the dry season and the other in the rainy season.

will01
In 2010-2012, Neal M. Williams (unpublished data) sampled nine watermelon farms in California. In each year, each farm was sampled through walking 50 m transects over three days. All bees visiting watermelon flowers were netted for 30 minutes per day. 

wick02
In 2013, Jennifer B. Wickens (unpublished data) deployed pan traps in 53 sites in Southeast England, consisting of croplands, field margins, and semi-natural grasslands. Pan traps were bowls of water with a drop of detergent spray painted white, blue or yellow and set as a triplet (equilateral triangle arrangement) to create one pan trap station. At each site, two to five pan trap stations were set before 09:00 and collected after 18:00 in each trapping session. In total, four trapping sessions were conducted at each site on good weather days from April to August each year. Data based on trapping from 2011 and 2012 and hand-netting in 2011-2013 were not considered due to >5% of bees not identified to at least genus levels.

winf03
Rachel Winfree (unpublished data) studied floral enhancements on private land in New Jersey. The enhancements were paired with a nearby control plot (100-700m away). Bees were collected four times during the summer of 2012 along a transect. In each plot, there were a total of 4 - 40m transects. Each transect was sampled for 10 minutes in the morning and 10 minutes in the afternoon. All bees were caught using a hand net with the timer halted to process bees. Specimens were identified by John S. Ascher.
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[bookmark: _Hlk147780806]Table S2. Assignments of genera that were not included in the backbone phylogenetic tree (Hedtke et al., 2013). These genera were assigned as basal polytomies to the closest available genus or genera based on consulting multiple published studies (as cited below) and expertise (co-author John S. Ascher). Footnotes indicate the missing genus was treated as congeneric of the closest available genera indicated below in other credible sources.  
	Missing genus
	Closest available genera in the tree

	Caenaugochlora (Goncalves, 2016)
	Xenochlora, Megalopta

	Chalepogenus (Ribeiro et al., 2021)
	Arhysoceble

	Chlerogella (Goncalves, 2016)
	Augochloropsis, Corynura

	Euaspis (Litman et al., 2016)
	Stelis

	Euryglossula (Kayaalp et al., 2017)
	Euryglossina

	Hyphesma (Hogendoorn et al., 2015)
	Euryglossa

	Hypanthidioides1 (Parizotto et al., 2022)
	Saranthidium

	Liphanthus (Bossert et al., 2022)
	Protandrena

	Lithurgopsis2 (Michener, 2007)
	Lithurgus

	Lophothygater (Freitas et al., 2023)
	Thygater

	Maynenomia3 (Michener, 2007; Zhang et al., 2022)
	Lipotriches

	Melitomella (Freitas et al., 2022)
	Ptilothrix

	Micralictoides (Patiny et al., 2008)
	Rophites

	Monoeca (Aguiar et al., 2020)
	Caenonomada, Tapinotaspoides

	Osirinus (Sless et al., 2022)
	Osiris

	Oxaea (Ramos et al., 2022) 
	Protoxaea

	Pachynomia4 (Bossert et al., 2022)
	Pseudapis

	Pachyprosopis (Hogendoorn et al., 2015; Kayaalp et al., 2017)
	Euryglossina

	Parapsaenythia (Bossert et al., 2022; Ramos et al., 2022)
	Protandrena

	Paroxystoglossa (Goncalves, 2016)
	Neocorynura

	Pereirapis (Michener, 2007)
	Augochlorella

	Protosiris (Straka & Bogusch, 2007)
	Epeoloides, Leiopodus

	Psaenythia (Bossert et al., 2022; Ramos et al., 2022)
	Protandrena

	Pseudaugochlora (Goncalves, 2016)
	Megaloptidia

	Pseudepeolus (Rightmyer, 2004)
	Rhinepeolus

	Rhophitulus (Bossert et al., 2022; Ramos et al., 2022)
	Protandrena

	Steganomus (Pauly, 2009)	
	Pseudapis

	Thectochlora (Goncalves, 2016)
	Xenochlora, Megalopta

	Trinomia5 (Michener, 2007)
	Lipotriches, Macronomia

	Halictillus (Gonçalves et al., 2022)
	Corynura

	1Saranthidium is also included in Hypanthidioides in classifications such as Michener (2007).
2Lithurgopsis is included in Lithurgus in Michener (2007).
3Maynenomia is included in Lipotriches in Michener (2007).
4Pachynomia is included in Pseudapis in Michener (2007).
5Trinomia, Lipotriches, and Macronomia are included as Lipotriches in Michener (2007).
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Table S3. Robust PCA results based on four climatic variables and two sampling completeness variables separately. Annual precipitation was square-root transformed. Mean sampling completeness was log-transformed. * indicates selected PCA axes for subsequent analyses
	Climate PCA
	PC1*
	PC2*
	PC3
	PC4

	Mean annual temperature
	-0.60
	0.34
	-0.46
	0.56

	Annual percipitation
	0.08
	-0.31
	-0.63
	0.34

	Mean temperature seasonality
	0.63
	0.52
	-0.53
	-0.66

	Mean precipitation seasonality
	-0.49
	-0.72
	-0.33
	-0.36

	Cumulative explained variance (%)
	44.5
	81.2
	95.2
	100

	
	
	
	
	

	Sampling completeness PCA
	PC1*
	PC2
	
	

	Sampling completeness SD
	0.82
	0.57
	
	

	Mean sampling completeness
	-0.57
	0.82
	
	

	Cumulative explained variance (%)
	93.1
	1
	
	





Table S4. Mathematical notations of the models for each objective. Note that for α diversity (Objective 1a and 2a) and abundance analyses (Objective 3), the analyses were conducted at the assemblage level. Thus, each assemblage would contribute one data point to the analyses. For β and γ diversity analyses (Objective 1b-1c and 2b-2c), the analyses were conducted at the study level. Thus, multiple assemblages of the same land use from the same study would only contribute one data point to the analyses. For climatic PCA1 and PCA2 scores (i.e., Climate_PC1 and Climate_PC2), they were averaged across assemblages in the β and γ diversity analyses. 
	Objective 1a: α diversity across land uses (N = 3,117)

	log(Yi,j) ~ N(μi,j, wi𝜎2)
μi,j = (β0 + aj  + ai,j) + (β1 + bj)(LandUse _Agriculture) + (β2 + cj)(LandUse _Urban) + β3(Method_Floral visitor) + β4(Method_Targeted plants) + β5(Climate_PC1) + β6(Climate_PC2)
aj, bj, cj  ~ N(0, 𝜎a2, 𝜎b2, 𝜎c2)
ai,j ~ N(0, Σ)
where Y is the response (i.e. α-diversity) in assemblage i of study j. μ is the expected value of the response, 𝜎2 is the associated variance, and w is the weight based on the sampling completeness of each assemblage. β0 is the global intercept, while other βs represent the fixed effect estimate of each predictor. aj represents the study-level intercept, and bj and cj represent the effects of agricultural and urban habitats at the study level (i.e., random slope), respectively. These three study-level parameters are assumed to come from a normal distribution with a mean at zero and different variance parameters (𝜎a2, 𝜎b2, 𝜎c2). ai,j represent the assemblage-level intercepts, assumed to be randomly drawn from a multivariate normal distribution with the Matérn covariance matrix Σ based on their spatial coordinates.

	Objective 1b & 1c : β and γ diversity across land uses (N = 150)

	Yi, j ~ N(μi, j, 𝜎2)
μi,j = (β0 + aj) + β1(LandUse_Agriculture) + β2(LandUse _Urban) + β3(Method_Floral visitor) + β4(Method_Targeted plants) + β5(Climate_PC1) + β6(Climate_PC2) + β7(Sampling_Effort_S.D.) + β8(log(Spatial_Extent)) + β9(log(Number_of_assemblage) + β10(Sampling_Completeness_PC1)
aj ~ N(0, 𝜎a2)
where Y is the response (i.e. β or γ diversity) in habitat i of study j. Other abbreviations are the same as Objective 1a.

	Objective 2: Phylogenetic habitat filtering 


	The models are the same as objective 1a-1c, except that the responses are phylogenetic α, β, γ diversity, and their taxonomic counterparts were also added to the model as additional covariates. 

	Objective 3: Abundance change across land uses


	Yi,j ~ NB(μi,j, k)
var(Yi,j) = μi,j+(μi,j)2/k
log(μi,j) = (β0 + aj  + ai,j) + (β1 + bj)(LandUse _Agriculture) + (β2 + cj)(LandUse _Urban) + β3(Method_Floral_visitor) + β4(Method_Targeted_plants) + β5(Climate_PC1) + β6(Climate_PC2) + log(SamplingEffort)
aj, bj, cj  ~ N(0, 𝜎a2, 𝜎b2, 𝜎c2)
ai,j ~ N(0, Σ)
where Yi,j is genus abundance in assemblage i of study j. μ is the expected value of Y, while k is the shape parameter used to quantify the variance of Y (var(Y))




Table S5. Results of mixed models on how taxonomic and phylogenetic α-diversity metrics vary across land uses. Reference levels of land use and methodology were set as natural habitats and sampling all bee individuals. Significant results are in bold text. Climate PC1 and PC2 represent the climatic conditions of each assemblage. P-values of pairwise comparisons were adjusted by false discovery rate. We used the Wald test to obtain p-values.
	Taxonomic α diversity (N = 3,117) (Marginal R2 = 0.094; Conditional R2 = 0.820) 


	Name
	Df
	Chi-sq
	P

	Land use
	1
	8.828
	0.003

	SamplingMethod
	1
	8.246
	0.004

	Climate PC1
	1
	0.813
	0.367

	Climate PC2
	1
	17.467
	<0.001

	Pairwise comparison

	Pair
	Estimate (SE)
	t-value
	Adjusted P

	Natural-Agricultural
	-0.172 (0.058)
	-2.971
	0.006

	Natural-Urban
	-0.218 (0.076)
	-2.872
	0.006

	Agricultural-Urban
	-0.041 (0.078)
	-0.528
	0.598

	Phylogenetic α diversity (N = 3,117) (Marginal R2 = 0.061; Conditional R2 = 0.754)


	Name
	Df
	Chi-sq
	P

	Land use
	1
	9.741
	0.002

	SamplingMethod
	1
	6.465
	0.011

	Climate PC1
	1
	0.222
	0.638

	Climate PC2
	1
	7.595
	0.006

	Pairwise Comparison

	Pair
	Estimate (SE)
	t-value
	Adjusted P

	Natural-Agricultural
	-0.172 (0.058)
	-2.971
	0.006

	Natural-Urban
	-0.218 (0.076)
	-2.872
	0.006

	Agricultural-Urban
	-0.041 (0.078)
	-0.528
	0.598




Table S6. Results of mixed models on how taxonomic and phylogenetic β diversity metrics vary across land uses. Reference levels of land use and methodology were set as natural habitats and sampling all bee individuals. Significant results are in bold text. Mean climate PC1 and PC2 represent the average climatic conditions across assemblages of the same land use within the same study. Mean sampling PC1 represents sampling completeness variations and mean across assemblages of the same land use within the same study. We used Satterthwaite’s method to obtain p-values.
	Taxonomic β diversity (N = 150) (Marginal R2 = 0.478; Conditional R2 = 0.727)


	Name
	Numerator Df
	Denominator Df
	F-value
	P

	Land use
	2.000
	88.853
	5.593
	0.005

	Log(SamplingExtent)
	1.000
	116.331
	7.235
	0.008

	SamplingMethod
	2.000
	122.719
	2.492
	0.087

	Mean climate PC1
	1.000
	117.486
	0.081
	0.776

	Mean climate PC2
	1.000
	107.638
	0.916
	0.341

	Log(Number of assemblages)
	1.000
	137.939
	1.944
	0.165

	Sampling PC1
	1.000
	139.000
	13.028
	<0.001

	Pairwise comparisons


	Pair
	Estimate (SE)
	Df
	t-value
	Adjusted P

	Natural - Agricultural
	0.066 (0.035)
	64.264
	1.904
	0.061

	Natural - Urban
	-0.084 (0.044)
	102.036
	-1.922
	0.061

	Agricultural - Urban
	-0.150 (0.045)
	119.991
	-3.302
	0.004

	
Phylogenetic β diversity (N = 150) (Marginal R2 = 0.311; Conditional R2 = 0.664)


	Name
	Numerator Df
	Denominator Df
	F-value
	P

	Land use
	2.000
	88.673
	8.168
	0.001

	Log(SamplingExtent)
	1.000
	120.012
	0.118
	0.732

	SamplingMethod
	2.000
	124.311
	9.582
	<0.001

	Mean climate PC1
	1.000
	119.546
	0.759
	0.386

	Mean climate PC2
	1.000
	110.909
	0.173
	0.678

	Log(Number of assemblages)
	1.000
	138.680
	5.604
	0.019

	Sampling PC1
	1.000
	138.800
	3.745
	0.055

	Pairwise comparisons


	Pair
	Estimate (SE)
	Df
	t-value
	Adjusted P

	Natural - Agricultural
	0.023 (0.016)
	64.935
	1.429
	0.158

	Natural - Urban
	-0.062 (0.020)
	101.576
	-3.075
	0.004

	Agricultural - Urban
	-0.084 (0.021)
	118.349
	-4.027
	<0.001





Table S7. Results of mixed models on how taxonomic and phylogenetic γ diversity vary across land-uses. Reference levels of land use and methodology were set as natural habitats and sampling all bee individuals. Significant results are in bold text. Mean climate PC1 and PC2 represent the average climatic conditions across assemblages of the same land use within the same study. Sampling PC1 represents sampling completeness variations and mean across assemblages of the same land use within the same study. We used Satterthwaite’s method to obtain p-values.
	Taxonomic γ diversity (N = 150) (Marginal R2 = 0.255; Conditional R2 = 0.786)


	Name
	Numerator Df
	Denominator Df
	F-value
	P

	Land use
	2
	61.193
	5.247
	0.008

	Log(Sampling extent)
	1
	127.721
	0.188
	0.665

	Sampling method
	2
	122.589
	2.863
	0.061

	Mean climate PC1
	1
	117.503
	5.924
	0.016

	Mean climate PC2
	1
	110.853
	0.707
	0.402

	Sampling effort SD
	1
	132.628
	2.646
	0.106

	Log(Number of assemblages)
	1
	124.166
	5.120
	0.025

	Sampling PC1
	1
	138.943
	6.183
	0.014

	 


	Pair
	Estimate (SE)
	Df
	t-value
	Adjusted P

	Natural - Agricultural
	5.833 (1.830)
	44.233
	3.187
	0.008

	Natural - Urban
	3.605 (2.442)
	73.514
	1.476
	0.216

	Agricultural - Urban
	-2.228 (2.594)
	86.267
	-0.859
	0.393

	Phylogenetic γ diversity (N = 150) (Marginal R2 = 0.164; Conditional R2 = 0.626)


	Name
	Numerator Df
	Denominator Df
	F-value
	P

	Land use
	2.000
	84.684
	5.246
	0.007

	Log(Sampling extent)
	1.000
	121.531
	2.612
	0.109

	Sampling method
	2.000
	124.281
	1.956
	0.146

	Mean climate PC1
	1.000
	119.537
	5.352
	0.022

	Mean climate PC2
	1.000
	111.374
	0.479
	0.490

	Sampling effort SD
	1.000
	138.982
	4.841
	0.029

	Log(Number of assemblages)
	1.000
	138.143
	0.195
	0.660

	Sampling PC1
	1.000
	135.238
	1.642
	0.202

	Pairwise comparisons


	Pair
	Estimate (SE)
	Df
	t-value
	Adjusted P

	Natural - Agricultural
	0.678 (0.209)
	61.640
	3.239
	0.006

	Natural - Urban
	0.281 (0.267)
	97.802
	1.052
	0.295

	Agricultural - Urban
	-0.396 (0.280)
	114.417
	-1.416
	0.239





Table S8. Results of mixed models on phylogenetic α, β, γ diversity vary across land uses after controlling for their taxonomic counterparts. Reference levels of land use and methodology were set as natural habitats and sampling all bee individuals. Significant results are in bold text. Mean climate PC1 and PC2 represent the average climatic conditions across assemblages of the same land use within the same study. Mean sampling PC1 represents sampling completeness variations and mean across assemblages of the same land use within the same study. The Wald test was used to obtain p-values for the α diversity model, while Satterthwaite’s method was used to obtain p-values for the β and γ diversity models.
	Phylogenetic α diversity after controlling for taxonomic α diversity (N = 3,117)
(Marginal R2 = 0.585; Conditional R2 = 0.884)


	Name
	Df
	Chi-sq
	P
	

	Land use
	1
	1.686
	0.194
	

	Taxonomic α diversity
	1
	0.089
	0.765
	

	SamplingMethod
	1
	1377.661
	<0.001
	

	Climate PC1
	1
	3.249
	0.071
	

	Climate PC2
	1
	0.934
	0.334
	

	No pairwise comparison conducted


	Phylogenetic β diversity after controlling for taxonomic β diversity (N = 150)
(Marginal R2 = 0.560; Conditional R2 = 0.755)


	Name
	Numerator Df
	Denominator Df
	F-value
	P

	Land use
	2.000
	79.361
	3.279
	0.043

	Taxonomic β diversity
	1.000
	137.885
	77.867
	<0.001

	Log(Sampling extent)
	1.000
	113.718
	2.520
	0.115

	Sampling method
	2.000
	116.610
	9.026
	<0.001

	Mean climate PC1
	1.000
	110.043
	1.703
	0.195

	Mean climate PC2
	1.000
	98.502
	0.019
	0.891

	Sampling effort SD
	1.000
	136.237
	3.598
	0.060

	Log(Number of assemblages)
	1.000
	137.782
	0.049
	0.825

	Mean sampling PC1
	1.000
	135.375
	0.067
	0.796

	Pairwise comparisons


	Pair
	Estimate (SE)
	Df
	t-value
	Adjusted P

	Natural - Agricultural
	0.004 (0.013)
	52.203
	0.304
	0.763

	Natural - Urban
	-0.038 (0.017)
	99.164
	-2.315
	0.034

	Agricultural - Urban
	-0.043 (0.018)
	113.799
	-2.404
	0.034

	Phylogenetic γ diversity after controlling for taxonomic γ diversity (N = 150)
(Marginal R2 = 0.709; Conditional R2 = 0.902)


	Name
	Numerator Df
	Denominator Df
	F-value
	P

	Land use
	2.000
	64.299
	0.953
	0.391

	Taxonomic γ diversity
	1.000
	129.078
	245.074
	<0.001

	Log(Sampling Extent)
	1.000
	122.707
	10.419
	0.002

	Sampling Method
	2.000
	119.507
	8.882
	<0.001

	Mean climate PC1
	1.000
	114.333
	1.128
	0.290

	Mean climate PC2
	1.000
	107.297
	0.012
	0.912

	Sampling Effort SD
	1.000
	135.720
	4.484
	0.036

	Log(Number of assemblages)
	1.000
	129.664
	1.977
	0.162

	Mean sampling PC1
	1.000
	137.788
	3.140
	0.079

	No pairwise comparison was conducted




Table S9. Genus abundance in different land-uses. If the omnibus test of land use is statistically significant, we presented the p-values for pairwise comparisons between natural and agricultural habitats adjusted and between natural and urban habitats, after adjusting for analyzing multiple genera based on false discovery rate corrections. Otherwise, no p-values are presented (presented as “-“). 1 and 2  indicate significant changes in agricultural and urban habitats relative to natural habitats, respectively. Ratios were calculated as predicted abundance in agricultural or urban habitats divided by natural habitats. When the predicted abundance in agricultural or urban habitats is identical to natural habitats, the ratio equals 1. NA indicates the effects of urban areas on the genus were not analyzed, as there were fewer than five urban studies where the total abundance of the genus across all habitats ≥ 10 (see Section S7 for details). This threshold is introduced to avoid unstable estimates of % of abundance change across habitats. R2m and R2c indicate marginal and conditional R2, respectively.
	Genus
	p-value (Agricultural)
	p-value (Urban)
	Adjusted p-value (Agricultural)
	Adjusted p-value (Urban)
	Ratio (Agricultural)
	Ratio (Urban)
	R2m
	R2c

	Agapostemon
	-
	-
	-
	-
	0.761
	1.197
	0.245
	0.847

	Amegilla
	0.029
	0.384
	0.079
	0.907
	0.070
	2.375
	0.299
	0.922

	Andrena
	-
	-
	-
	-
	1.255
	0.821
	0.143
	0.923

	Anthidium1
	<0.001
	0.059
	0.001
	0.297
	0.083
	1.911
	0.345
	0.841

	Anthophora1
	<0.001
	0.886
	0.001
	0.967
	0.340
	0.964
	0.183
	0.866

	Ashmeadiella
	0.164
	NA
	0.197
	NA
	0.297
	NA
	0.480
	0.953

	Augochlora
	-
	-
	-
	-
	1.539
	0.423
	0.136
	0.851

	Augochlorella
	-
	-
	-
	-
	1.251
	0.257
	0.177
	0.892

	Augochloropsis
	-
	-
	-
	-
	0.689
	0.746
	0.150
	0.886

	Bombus
	-
	-
	-
	-
	0.839
	0.883
	0.154
	0.893

	Calliopsis
	-
	-
	-
	-
	0.333
	1.008
	0.086
	0.944

	Ceratina
	-
	-
	-
	-
	1.182
	0.458
	0.054
	0.874

	Chelostoma
	-
	-
	-
	-
	0.465
	1.264
	0.094
	0.797

	Coelioxys
	-
	-
	-
	-
	0.433
	0.620
	0.027
	0.746

	Colletes
	0.028
	0.967
	0.079
	0.967
	0.437
	0.985
	0.128
	0.878

	Dasypoda
	-
	-
	-
	-
	2.892
	1.885
	0.265
	0.881

	Diadasia
	0.153
	NA
	0.193
	NA
	0.628
	NA
	0.666
	0.995

	Eucera
	-
	-
	-
	-
	0.793
	0.083
	0.173
	0.935

	Euglossa1
	0.002
	NA
	0.007
	NA
	0.096
	NA
	0.408
	0.923

	Eulaema
	0.038
	NA
	0.091
	NA
	0.331
	NA
	0.375
	0.932

	Exomalopsis
	0.094
	NA
	0.157
	NA
	2.055
	NA
	0.419
	0.895

	Halictus
	0.106
	0.734
	0.166
	0.918
	0.627
	0.918
	0.113
	0.908

	Heriades
	0.051
	0.472
	0.101
	0.907
	0.367
	1.371
	0.072
	0.866

	Hoplitis1
	0.000
	0.544
	0.001
	0.907
	0.368
	0.772
	0.229
	0.791

	Hylaeus
	-
	-
	-
	-
	0.806
	2.298
	0.126
	0.835

	Lasioglossum
	-
	-
	-
	-
	1.126
	1.073
	0.072
	0.887

	Leioproctus
	0.202
	NA
	0.233
	NA
	0.537
	NA
	0.167
	0.823

	Lipotriches
	0.155
	NA
	0.193
	NA
	0.710
	NA
	0.404
	0.719

	Megachile1
	<0.001
	0.345
	0.002
	0.907
	0.505
	0.801
	0.054
	0.863

	Melipona
	0.119
	NA
	0.170
	NA
	0.471
	NA
	0.132
	0.382

	Melissodes
	-
	-
	-
	-
	0.717
	0.713
	0.068
	0.905

	Melitta1
	0.111
	NA
	0.166
	NA
	0.201
	NA
	0.134
	0.966

	Nomada
	-
	-
	-
	-
	1.128
	0.526
	0.027
	0.841

	Nomia
	0.040
	NA
	0.091
	NA
	0.288
	NA
	0.460
	0.967

	Osmia1,2
	<0.001
	<0.001
	<0.001
	<0.001
	0.233
	0.279
	0.164
	0.876

	Panurginus
	0.128
	NA
	0.175
	NA
	2.840
	NA
	0.405
	0.885

	Panurgus
	-
	-
	-
	-
	0.433
	2.329
	0.181
	0.987

	Paratrigona
	0.634
	NA
	0.656
	NA
	0.706
	NA
	0.128
	0.562

	Partamona
	0.054
	NA
	0.101
	NA
	0.381
	NA
	0.463
	0.688

	Perdita
	0.078
	NA
	0.138
	NA
	0.265
	NA
	0.158
	0.949

	Plebeia1
	0.005
	NA
	0.015
	NA
	0.209
	NA
	0.214
	0.722

	Protandrena1
	0.000
	NA
	0.002
	NA
	4.358
	NA
	0.339
	0.573

	Scaptotrigona
	0.043
	NA
	0.091
	NA
	0.155
	NA
	0.361
	0.698

	Sphecodes
	-
	-
	-
	-
	1.105
	0.936
	0.066
	0.751

	Stelis
	-
	-
	-
	-
	0.630
	0.404
	0.082
	0.505

	Svastra
	0.911
	NA
	0.911
	NA
	0.912
	NA
	0.241
	0.887

	Tetragonisca
	0.606
	NA
	0.649
	NA
	0.786
	NA
	0.328
	0.800

	Triepeolus
	-
	-
	-
	-
	1.346
	1.157
	0.026
	0.695

	Trigona
	0.593
	NA
	0.649
	NA
	1.153
	NA
	0.120
	0.878

	Xenoglossa
	-
	-
	-
	-
	1.913
	0.916
	0.130
	0.682

	Xylocopa1
	0.002
	0.732
	0.007
	0.918
	0.341
	1.183
	0.128
	0.834
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Figure S1. Scaling relationships between taxonomic and phylogenetic α (a), β (b), and γ (c) diversity. Fitted lines were based on generalized additive models to address non-linearity using functions. 
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[bookmark: _Hlk182831711]Figure S2. Responses of bee genera to agricultural and urban habitats, quantified as log ratio (i.e., The natural logarithm of AbundanceAgricultural or Urban / AbundanceNatural). Thus, positive and negative values indicate increased and decreased abundance after land uses, respectively. * indicates significant results (P values adjusted by False Discovery Rate < 0.05). See Fig.3 for the phylogenetic structure of all analyzed genera. Genera in blue indicate insufficient studies to analyze their responses to urban areas. Genera names are abbreviated to their first three letters. Numbers are added if genera have the same abbreviated names. Aga: Agapostemon; Ame: Amegilla; And: Andrena; Ant1: Anthidium; Ant2: Anthophora; Ash: Ashmeadiella; Aug1: Augochlora; Aug2: Augochlorella; Aug3: Augochloropsis; Bom: Bombus; Cal: Calliopsis; Cer: Ceratina; Che: Chelostoma; Das: Dasypoda; Dia: Diadasia; Euc: Eucera; Eug: Euglossa; Eul: Eulaema; Exo: Exomalopsis; Hal: Halictus; Her: Heriades; Hop: Hoplitis; Hyl: Hylaeus; Las: Lasioglossum; Lei: Leioprocuts; Meg: Megachile; Mel1: Melipona; Mel2: Melissodes; Mel3: Melitta; Nom1: Nomada; Nom2: Nomia; Osm: Osmia; Pan1: Panurginus; Pan2: Panurgus; Par1: Paratrigona; Par2: Partamona; Per: Perdita; Ple: Plebeia; Pro: Protandrena; Sca: Scaptotrigona; Sph: Sphecodes; Ste: Stelis; Sva: Svastra; Tet: Tetragonisca; Tri1: Trigona; Tri2: Triepeolus; Xen: Xenoglossa; Xyl: Xylocopa. 
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