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Host-plant dispersion and wasp dispersal capacities in monoecious and dioecious figs

Monoecious figs are generally larger and widely dispersed, while dioecious figs are smaller, with a clumped distribution (Harrison and Yamamura 2003; Dev et al. 2011; Wang et al. 2013). Dioecious fig populations have greater genetic structuring compared to monoecious figs suggesting relatively limited pollen flow under dioecy (Nason et al. 1998; Dev et al. 2011; Nazareno et al. 2013). Fig wasps associated with monoecious figs are also caught on sticky-traps at higher altitudes; these results collectively suggest their greater dispersal capabilities (Harrison 2003; Harrison and Rasplus 2006).
Evolution of fig wasp communities and community saturation
Fig-wasp communities are assembled by the pollinating wasp–host plant association, followed by non-pollinating wasps (Jousselin et al. 2008). The communities then usually diverge and speciate with their hosts (Jousselin et al. 2008). Ficus racemosa and F. hispida diverged with their pollinating wasp genus Ceratosolen around 45–50 mya (Cruaud et al. 2012). Although the timing of the association or the divergence of the ancestor of their shared parasitoid genus Apocrypta with the ancestor of the host figs is unknown, Apocrypta likely exhibits co-speciation with host fig species (Segar et al. 2012). 


Owing to the considerable specialization required for infiltrating fig microcosms (syconia), fig-wasp communities are thought to be under-saturated (Compton and Hawkins 1992), which suggests that addition/incorporation of species into fig-wasp communities by species sorting (incorporation of new species from a global species pool) is infrequent or highly restricted.
Spatial dispersion of host-plant species in our study.

Figs usually occur in low densities in the tropics as many studies have shown (Harrison 2005). Sexually mature F. racemosa are tall and conspicuous trees while F. hispida occur as clumps in areas near water bodies and rivulets. These characteristics allowed for a reasonably exhaustive sampling of the two species in the study area. We did not include the sexually immature individuals as they are not relevant resources for wasps (i.e. they do not bear syconia).
Comparing temporal resource abundances for wasps of F. racemosa and F. hispida. 
Fig wasp species oviposit during specific periods of the development of their syconia, i.e. the oviposition window. Therefore, for a given host plant dispersion, wasp species of a community with smaller oviposition windows will face higher resource dispersion than wasp species with larger oviposition windows (Venkateswaran et al. 2017). The oviposition window dictates the temporal availability of a resource and can exaggerate resource dispersion. Therefore, mere analysis of the host plant dispersion across two communities may not represent true resource dispersion of wasp species since differences in oviposition windows may confound effective resource dispersion. To ensure that temporal features of resource do not confound the resource dispersion in our cross-community congeneric comparisons, we compared temporal features of resources for each species of the two genera of interest. Ficus hispida and F. racemosa have similar phenological cycle lengths (~ 60–70 days) (Patel et al. 1998, Krishnan et al. 2015). Ceratosolen solmsi of F. hispida has an oviposition window of 1–2 days, similar to the length of the oviposition window C. fusciceps of F. racemosa (F. hispida syconia also lose receptivity within a few days like syconia of F. racemosa; unpublished data). Apocrypta bakeri arrives at the inter-floral phase after pollination (Abdurahiman et al. 1978) and its oviposition window spans approximately 10 days from the first to last arriving individual (personal observations, unpublished data). This is comparable to the length of the oviposition window of A. westwoodi and Apocrypta species 2 from F. racemosa (Ghara et al. 2010). Therefore, the temporal resource availability for the congeneric Ceratosolen and Apocrypta across the two communities are similar. 
Measuring dispersal traits of wasps

Dispersal traits were measured as indicated in Venkateswaran et al. (2017). Tethered flight durations, lipid content and metabolic rates have been shown to be reliable predictors of dispersal capacities of insects in the field (Venkateswaran et al. 2017) but very few studies simultaneously analyze all these traits (Venkateswaran et al. 2017). Simultaneous analysis of multiple traits yields more confidence while inferring relative dispersal capacities (Venkateswaran et al. 2017).
1) Estimating flight durations:
Briefly, to measure tethered flight duration, wasps were immobilized and tethered under the microscope. On flight initiation, wasp wing beats were monitored using a custom-made optical tachometer. Wasps were allowed to fly till exhaustion and irreversible immobility. The data were recorded and stored as a .wav file. Wing beat frequencies were independently estimated using stroboscopic analysis to differentiate signal from noise in the Fast-Fourier transformed output. Total flight durations were calculated by adding the sum of the durations of the identified flight bouts.

2) Estimating somatic lipid content:
Five wasps of each species were pooled, dissected under a drop of phosphate buffer, and eggs were removed. The remaining body contents were homogenized and the lipid content was extracted using standard biochemical procedures (Venkateswaran et al. 2017). The lipid content was estimated spectrophotometrically using the vanillin assay (Venkateswaran et al. 2017). Somatic lipid values were normalized for wasp number and weight.

3) Estimating resting metabolic rates (sRMRs):
For each trial, 20 wasps of each species were placed in a metabolic chamber. The wasps were placed in the dark for a suitable amount of time to reduce their activity. The amount of CO2 released was estimated using a calibrated a LICOR™ (Li-820) CO2 gas analyzer. Calculated fractional concentrations of CO2 were normalized by wet weight per wasp. 
Statistical analysis of dispersal traits of the two communities using species means
Species means were also used to test for differences among communities. When species means are used (one summary value per species; N=7 species for F. racemosa, N=3 species for F. hispida) for each trait, the communities differed in their flight (P=0.02, U=0), lipid (P=0.02, U=0), and sRMR (P=0.03 U=1) values (Mann-Whitney Wilcoxon tests).
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Fig S1. Spatial dispersion of adult F. racemosa and F. hispida
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Figure S2.  Pair-wise comparisons of average distances between F. racemosa and female+male F. hispida for every ‘n’th nearest neighbor. 

Table S1. Dispersal-trait parameter values (means and standard deviations) and sample sizes for each fig wasp species in the F. hispida and F. racemosa wasp community in our study site. Trait values and sample sizes of the F. racemosa community are from Venkateswaran et al. (2017). 

	Species
	Flight duration

(minutes)
	Std. dev
	n
	Somatic lipid (μg/wt) 
	Std. dev
	n
	sRMR

(ml CO2/g/h)
	Std. dev
	n

	Apocrypta bakeri
	50.17
	81.78
	13
	3.15
	1.06
	11
	3.82
	0.74
	16

	Ceratosolen solmsi
	26.44
	57.98
	16
	3.44
	0.44
	12
	4.23
	1.07
	10

	Philotrypesis pilosa
	62.56
	70.23
	12
	4.70
	1.31
	10
	2.98
	0.53
	10

	Apocrypta sp 2*
	74.08
	42.40
	11
	7.63
	3.94
	10
	4.54
	0.97
	15

	Apocrypta westwoodi*
	106.35
	85.16
	7
	5.75
	1.40
	10
	4.04
	0.59
	15

	Ceratosolen fusciceps*
	270.54
	124.34
	18
	7.44
	1.11
	10
	12.07
	1.78
	15

	Sycophaga agraensis*
	395.35
	180.88
	17
	11.03
	3.91
	10
	5.62
	1.00
	15

	Sycophaga fusca*
	283.03
	169.28
	7
	11.74
	3.96
	10
	5.31
	1.30
	15

	Sycophaga stratheni*
	414.85
	127.55
	10
	16.27
	4.12
	10
	8.42
	4.04
	8

	Sycophaga testacea*
	572.89
	268.39
	8
	11.04
	3.00
	10
	4.49
	1.21
	15

	‘*’ Indicates wasp species associated with Ficus racemosa. Species without ‘*’ indicates association with Ficus hispida.


Table S2. Test statistics for comparisons of distances of the ‘n’th nearest neighbor of F. racemosa and male F. hispida using Kruskal–Wallis tests. 
	‘n’th nearest neighbor
	W
	P-value

	1
	221
	0.22

	2
	60
	P < 0.01

	3
	40
	P < 0.01

	4
	64
	P < 0.01

	5
	61
	P < 0.01

	6
	54
	P < 0.01

	7
	44
	P < 0.01

	8
	37
	P < 0.01

	9
	10
	P < 0.01

	10
	5
	P < 0.01

	11
	0
	P < 0.01

	12
	0
	P < 0.01

	13
	0
	P < 0.01

	14
	0
	P < 0.01

	15
	0
	P < 0.01

	16
	0
	P < 0.01

	17
	0
	P < 0.01
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