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Short description of supplementary information
Detailed materials and methods are described in supplementary information S1. 
Some of the figures and tables from result section are also described in this file. 
Supplementary information S1:
[bookmark: _Toc488688095]MATERIALS AND METHODS
[bookmark: _Toc488622639]Insect collection & culturing
Carpophilus truncatus were collected from a commercial almond orchard in the Sunraysia region of southern Victoria, Australia. Live adult beetles were collected in sterile tubes (5 mL) from approximately 400 mummified nuts collected from trees and on the ground. Mummified nuts are remnants from the previous year's harvest that remain either on the tree or on the ground, serving as overwintering sites for these beetles. The collected beetles were identified using a taxonomic key (Leschen and Marris 2005). Insects used in electrophysiological and laboratory behavioural experiments were obtained from a continuous colony (1 year old, 13 generations in the lab) maintained on an almond-soymeal diet in an incubator (25°C, 50-60 % RH and 15:9 light:dark photoperiod). All behavioural experiments were performed under similar environmental conditions.
Yeast isolation, identification & culturing
Methods for yeast extraction from the beetle’s gut, yeast DNA extraction, PCR amplification, phylogenetic analysis and yeast culturing were as detailed in Baig et al., (2020).
Yeast Extraction: Beetles were surface sterilized by immersing sequentially for 2-3 min in sodium hypochlorite, ethanol (95%), and 0.7% saline water. The saline water was then streaked onto potato dextrose agar (39 g/L PDA (Difco), 34 µL/mL chloramphenicol) and used as a negative control. The beetle’s abdomen was cut aseptically under a dissecting microscope, and transferred to a 1.5 mL Eppendorf tube containing 25 µL saline solution (0.7%), where it was ground with a pestle made from sterile 20 µL pipette tips (Suh and Blackwell 2004). The resultant solution was streaked onto the surface of PDA plates, and incubated at 25 °C for 3 to 7 days. Re-streaking of a single yeast colony was performed until a pure single colony was obtained. Identified yeasts were stored at 4°C on individual PDA slants (Paul et al. 2015) and at -80°C for long term storage. 
DNA Extraction & PCR Amplification: DNA from the yeast was extracted using GC Prep protocol (Blount et al. 2016). Two sets of primer pairs ITS1/ITS4 and NL1/NL4 (Table 1) were used to amplify internally transcribed spacer (ITS) region of rDNA and the D1/D2 domains of large ribosomal subunit (LSU) respectively (Kurtzman and Robnett 1997; White et al. 1990). PCR was performed in a total reaction volume of 26 µL consisting of onetaq buffer 5 µL, 10mM dNTPs 0.5 µL, Onetaq DNA polymerase (New England BioLabs) 0.125 µL, and 0.5 µL of 10 µM each of the primers (ITS1/ITS4 and NL1/NL4), 2 µL of DNA template, and 17.38 µL of sterile distilled water. Amplifications were performed under the following conditions: an initial denaturing step of 10 min at 95°C, followed by 35 cycles of 30 s at 94°C, 45 s at 60°C, 60 s at 72°C and termination with a final extension step of 7 min at 72°C. PCR products were sequenced by Macrogen Inc., South Korea (http://www.macrogen.com). Consensus sequences were edited manually using Bioedit (Hall 1999). Nucleotide sequences were deposited in GenBank with accession numbers MG813548- MG813553, where MG813549 and MG813552 are for Wickerhamomyces rabaulensis. Tentative species assignments were made based on BLASTn alignments against the GenBank database (NCBI) with 99 to 100 % identity. MG813543 and MG813558 are accession numbers for Hanseniaspora guilliermondii used in the behavioural and chemical analysis (Baig et al., 2020).
Phylogenetic Analysis Isolates with identical sequences were collapsed to 9 different strains, which were then aligned with 40 taxonomically related type sequences retrieved from NCBI Genbank database using the BLAST tool (Altschul et al. 1990). Sequence alignment was performed using MUSCLE (Edgar 2004). The evolutionary history was inferred by using the Maximum Likelihood method based on the Kimura 2-parameter model (Kimura 1980). Phylogenetic analysis was performed and trees were calculated using the MEGA7 software (Kumar et al. 2016).


Table 1. Primers used in PCR

	Gene Regions
	Primer
	Direction
	Sequence (5’-3’)

	ITS1&ITS2
	ITS1
	Forward
	TCCGTAGGTGAACCTGCGG

	
	ITS4
	Reverse
	GCATATCAATAAGCGGAGGA

	D1/D2
	NL1
	Forward
	GCATATCAATAAGCGGAGGAAAAG

	
	NL4
	Reverse
	GGTCCGTGTTTCAAGACGG



Yeast culturing Wickerhamomyces rabaulensis (isolated from gut of C. truncatus in this study) and Hanseniaspora guilliermondii (isolated from the gut of stone fruit attacking Carpophilus species, C. davidsoni & C. hemipterus, and found to be highly attractive to these two beetle species in cage bioassays (Baig et al., 2020)) were used. Yeasts were taken out from long term storage (-80°C), streaked on PDA plates, then incubated for 48 h. A single yeast colony from culture plate was picked using 1 µL sterile plastic inoculation loop and transferred to 15 mL falcon tube containing 2 mL of liquid media [Sabouraud dextrose broth (SDB) prepared from 10gm/L proteose peptone (Bacto) and 40gm/L dextrose sugar] to make high density starter cultures. The falcon tubes (along with media only tubes as control) were placed in a shaking incubator at 28°C for 24 h at 110 RPM. Larger volume yeast cultures of 50 mL were started in 250 mL flasks by using 1 mL of inoculum from the starter culture. These flasks (along with media only flasks as a control) were covered with sterile aluminium foil and placed in the shaking incubator at 28°C for 72 h at 70 RPM: this resulted in a high density yeast culture having an optical density (OD) of ≥ 2.9. ODs were measured at 600 nm absorbance using three replicates, with sterile SDB as the optical blank. These larger volume cultures were used in yeast volatile analysis and behavioural experiments. 

Volatile analysis of yeast cultures
Yeast cultures were prepared in a 30 mL glass beaker containing 15 mL of SDB inoculated with one yeast species and incubated for 72 h at 28 ºC. Sterile SDB was used as a control. Volatiles were collected using dynamic headspace and static headspace sampling methods. For dynamic headspace sampling, two cups from each treatment were placed in 3 L glass flasks. Air purified through a 500 mL gas wash bottle filled with activated charcoal (8-20 mesh, Supelco, USA) was drawn into one end of the flask at 500 mL/min. Volatiles were collected at an outlet on the opposite side of the flask using a Porapak Q adsorbent phase (80 mesh, 100 mg, Supelco, USA) packed in a glass Pasteur pipette (4 mm inner diameter) and held in place between two silanized glass wool plugs. Collections were run for 8 h, after which volatiles were eluted from the Porapak Q with 400 µL of dichloromethane (≧99.9% residue analysis, Sigma Aldrich, Australia). For quantification purposes, 2 µg of n-octane (≧99%, purity; Sigma Aldrich, Australia) and nonyl acetate (≧97% FCC grade, Sigma Aldrich, Australia) were used as internal standards, added to the samples by spiking 20 µL of a solution prepared earlier containing the two components in dichloromethane. For static headspace sampling, volatile analysis was performed using solid-phase microextraction (SPME) (DVB/CAR/PDMS, 50/30 µm fibre, Supelco) to detect early eluting components (covered by the solvent peak when using volatiles extracts in solvent). The needle of the SPME holder was inserted through aluminium foil covering the jar (as used for dynamic headspace sampling) and the fibre was exposed inside the jar for 30 min. Sample desorption inside the gas chromatograph (GC) injector port was performed for 0.5 min in split mode (split ratio 10:1) and the fibre was reconditioned at 250°C for 10 min before reuse. For SPME headspace sampling, one year old yeast cultures stored at -80 °C were used.
Samples obtained from dynamic headspace collection were analysed by GC-MS on an Agilent 7890A gas chromatograph coupled with Agilent 5997B single quadrupole mass spectrometer equipped with a non-polar column DB-5MS (30 m × 0.25 mm × 0.25 µm). Helium was used as carrier gas. A micro-syringe was used to inject 1.5 µL of each sample. Injection was performed in split mode (split ratio 20:1) at 250°C. Initial oven temperature was set at 30 °C held for a minute before increasing at 10°C/min to 200°C, and then to 250°C at 20°C/min, and maintained for 2 minutes. Ionization was performed in EI mode (70 eV) and scan range was set between m/z: 35-550. Quantification was calculated by comparing peak areas of compounds eluting between 2.6 and 10 min with peak area of n-octane. Whereas the peak areas of compounds eluting after 10 min were compared to that of nonyl acetate. Tentative identification was achieved by comparing compounds mass spectra to that of a NIST14 mass spectral library, and confirmed using Kovats indices calculated on non-polar (DB-5MS) (Agilent). For the samples obtained from static headspace method, another non-polar column SLB-5MS (30 m × 0.32 mm × 0.25 µm; Agilent) was used.
Chemicals
Volatile mixtures for synthetic lures based on W. rabaulensis and the commercially available lure for Carpophilus beetles (carpophilus lure (CL)) (Bartelt and Hossain 2006) were freshly prepared for behavioural experiments. All the chemicals (except ethanol), including acetaldehyde, ethyl acetate, Isobutanol, isoamyl alcohol, 2-methyl-1-butanol, isoamyl acetate and isobutyl acetate were purchased from Sigma Aldrich (Castle Hill, NSW, Australia) with purities ranging from 98% to 99.5%. 
Preparation of synthetic blends
A synthetic blend was formulated based on GC-FID traces from W. rabaulensis, the more attractive of the two yeasts identified in our lab and field studies. The ratio of each compound in the synthetic blend was adjusted to match with its release rate from the yeast culture (Supplementary material S1; Table 3). Of the total seven volatile compounds identified from W. rabaulensis, five compounds were detected through dynamic headspace sampling and two additional compounds in static headspace sampling using SPME (these two compounds eluted at the beginning of the trace and were masked by the solvent peak in chromatographs generated from dynamic headspace sampling). The seven-component blend was prepared by first dissolving five components—isobutanol, 2-methyl-1-butanol, isoamyl alcohol, isoamyl acetate, and isobutyl acetate—in ethanol, as these compounds have low solubility in water. This ethanol solution containing the five components was then mixed with water, and finally, acetaldehyde was added to complete the blend. Although some compounds may not have completely dissolved in the solution, their presence in the liquid phase was sufficient to release volatile fractions required as demonstrated by the results of behavioral assays in both laboratory and in the field. This same seven-component synthetic blend (but without adding water) was used in gas chromatography-electroantennographic (GC-EAD) assays, employing static headspace sampling with SPME in order to detect the biological activity of the seven components in C. truncatus antenna.
GC-EAD responses of C. truncatus to a synthetic blend based on W. rabaulensis
Gas chromatography coupled with mass spectrometer, flame ionization detector and electroantennographic detector (GCMS-FID-EAD) was used to confirm electrophysiological activity in C. truncatus antennae towards volatiles present in the W. rabaulensis synthetic blend (10x concentrated). GCMS-FID-EAD methods are described in (Baig, 2020; Farnier et al., 2024). The GC-MS set up was similar to that used for static headspace sampling of yeast broth, but with the electroantennograph detector (EAD) based on an IDAC-4 A/D converter acquisition system (Syntech) attached. A split injection mode (split ratio 10:1) was established and maintained at 270° C. The oven temperature programme was initiated at 30° C for 2 min, increased at 10° C/min to 250° C, and this temperature was held for 3 min. Ionization was performed in EI mode (70 eV) and scan range was set between m/z: 35-550. At the end of the analytical column, the column effluent was split between MS, FID and EAG in a 1:1:5 ratio respectively, using a CFT splitter plate (Capillary Flow Technology, Agilent) and inert capillary restrictors (to MS: id = 0.15mm, L = 2.396m; to FID: id = 0.15mm L = 0.540m; to EAG: id = 0.25mm L = 0.0.833m). Helium was used as the make-up gas in constant flow towards the mass spectrometer (1 mL/min), while varying equally between the other detectors. A 50 cm long transfer line (Ockenfels Syntech GmbH, Germany) was used to heat up the restrictor (capillary tube) directing the eluting compounds leaving the GC oven, towards the EAD. Only the last 2 mm of the restrictor was allowed to protrude from the end of the transfer line terminating inside a mixing glass tube (id 3.8 mm) where analytes were vertically entrained towards the insect antenna by a stream of purified dry air at 29 cm/sec. Data acquisition and analysis were carried out using the GC-EAD software (v.1.2.5, 2014, Syntech, Kirchzarten, Germany).
Volatile collection and ID: 50 mL of a synthetic blend of W. rabaulensis, in an 80 mL glass beaker, was placed inside a glass chamber (300 mL). Equilibrium time was 10 min after sealing the chamber with parafilm. Headspace volatile collection was performed by solid-phase microextraction (SPME) (DVB/CAR/PDMS, 50/30 µm fibre, Supelco) as mentioned above. Tentative identification of volatile compounds was achieved by comparing compounds mass spectra to that of a NIST14 mass spectral library, and confirmed using Kovats indices calculated on non-polar (SLB-5MS) column. Yeast volatile compounds were identified by calculating retention indices of GC-FID peaks relative to n-alkanes on SLB-5MS column and confirmed by comparing with mass spectra and GC retention times of authentic standards on the same column.
Antennal preparation: Insects were prepared following the methods in (Baig, 2020; Farnier et al., 2024). Ice-chilled insects were mounted in an angle-cut 200 µL plastic micropipette tip forming a bevel in which they were immobilised using a cotton plug, allowing only the head and a quarter of thorax to protrude through the tip. This way, the ventral side of the beetle could be exposed with the forelegs remaining inside the tip. Glass capillary electrodes (id 0.86 mm, od 1.5 mm, L 75 mm) were prepared using an electrode puller (PC-100, Narishige, Japan) filled with an electrolyte solution (0.1 N Potassium chloride (KCl), 2% Polyvinylpyrrolidinone (PVP), Sigma Aldrich, Castel Hill, NSW, Australia) and fitted on a silver wire connected to an EAD setup (model, Ockenfels Syntech GmbH, Germany) linked to an IDAC-4 A/D converter acquisition system (Ockenfels Syntech GmbH, Germany). Since the beetle cuticle hardness did not allow for even the sharpest glass electrodes to penetrate through any part of the head, including the eyes; the reference electrode was inserted via the interstitial space formed between the cuticle of the head and thorax (in the “neck area”) while the angled-cut recording electrode was made to fit the capitate-shaped beetles’ antennae keeping one side of the distal flagella completely exposed to the ambient air. A total of five beetles of each sex were tested. The set up was tested with isoamyl acetate or ethyl hexanoate, which are known to generate electroantennogram responses in these beetles (Baig, 2020). 
Attraction of C. truncatus to synthetic blends in dual choice cage assays 
Dual choice cage assays were conducted in a controlled environment room (CER) (28°C, 50-60 % RH and 15:9 light:dark photoperiod) using a synthetic blend based on W. rabaulensis (WB blend), and the commercially available carpophilus lure (CL blend). The concentration of volatiles in the WB blend mimicked the release rates from W. rabaulensis yeast broth. In a second synthetic WB blend, the concentration of each volatile was increased 10 times such that the absolute concentrations were similar to the commercial lure, CL. Traps were assembled using 30 mL plastic cups, piercing 4 equidistance holes around the sides of the cup and one hole at the centre of lid. 15 mL of each treatment was used in each trap. Two-week old mixed populations of male and female (100 in total) beetles, 48 h old and deprived of food, were released into a Bugdorm cage (30 x 30 x 30 cm) containing traps with treatments. As beetles were observed aggregating in the corners of the cage, treatments were placed in a straight line in the centre of the cage, with 20 cm distance between each treatment. The position of each treatment group (left and right) was rotated with each replicate (N = 10 replicates). Beetles were left undisturbed for 48 h, after which the numbers of beetles in each trap were counted. The experiment was run over 2 days using new insects in each replicate (totalling 1000 beetles). After each experiment, cages were wiped with 70% ethanol and air-dried overnight before re-use. 
Field traps using live yeast cultures and synthetic blends 
Field traps using live yeast cultures 
Field trials assessing the attractiveness of different yeast species to adult Carpophilus beetles were performed in a commercial almond orchard in Mildura, northwest Victoria, Australia. Treatments were arranged in randomized transects with a minimum of 16 m distance between traps. Traps were hung at height of 1.5-2 m on a single tree, in a row of non-pareil variety of almond (the preferred variety for C. truncatus (Hossain 2018)). The experiment was performed 4 weeks before the hull split stage of almonds, to ensure the presence of beetle activity in the orchard. Traps were serviced weekly by replacing the old yeast cultures with fresh cultures and collecting all trapped beetles for identification. Experiments were run for two weeks, for a total of 20 replicates per treatment.
Two yeast species, Wickerhamomyces rabaulensis and Hanseniaspora guilliermondii, were field-tested for their attractiveness to C. truncatus. These two yeast species were revived from cryopreserved stocks stored in 30% glycerol at -80 °C, streaked on PDA plates, then incubated for 24 h. Diluted yeast cultures were incubated to high density inoculums with similar optical densities. These inocula were cultured on sabouraud dextrose broth (SDB) prepared from 10gm/L proteose peptone (Bacto) and 40gm/L dextrose sugar. 5 mL sterile plastic vials were used to transfer the active yeast cultures to the orchard in a refrigeration box with ice packs. 
Yeast-baited insect traps: To test the trapping efficiency of the live cultures of both yeast species i.e. W. rabaulensis and H. guilliermondii in the field, we used the commercially available BioTrap (Broughton and Rahman 2017), which is a McPhail trap design, and baited the traps with a yeast-fermenting substrate. The substrate comprised 50 mL of sterile SDB inoculated with 5 mL of high-density cultures of either yeast. This was prepared in 70 mL plastic containers that were then covered with muslin cloth and secured with a rubber band, before placing inside the trap. Sterile SDB was used as a control. The exit hole present at the bottom of the trap was levelled and blocked with Blu-Tack to prevent escape of trapped beetles. A cube (1 x 1 cm2) of 2,2-dichlorovinyl dimethyl phosphate (DDVP) insecticide (Killmaster zero, Barmac Industries Pty. Ltd., Queensland, Australia) was placed inside the BioTrap to kill trapped beetles.
Field testing of synthetic blends: Synthetic lures were tested in two commercial almond orchards (variety: Non-pareil) in Mildura, Victoria. Treatments were arranged in 6 randomized transects in each orchard. Black funnel traps (23 x 17 cm, Bioglobal, Queensland, Australia), held in a metal ring fixed to a metal fence picket at a height of 1.5 m from the ground were used. A cube (1.5 x 1.5 cm2) of insecticide (DDVP) was placed inside the traps to kill captured beetles. 200 mL of each tested synthetic blend solution was placed in an open 400 mL plastic container (9 cm diameter) covered with mosquito netting to prevent beetle entry. Distance between the traps was 30 m. Traps were serviced weekly, replacing the synthetic blend and collecting beetles. Experiments were run for four weeks. All field collected beetles were identified as mentioned above.
In field trials, the following four treatments (formulations) were tested: i) a seven-component synthetic blend of W. rabaulensis at 1x concentration; ii) a seven-component synthetic blend of W. rabaulensis at 30x concentration; iii) a synthetic blend of the commercially available carpophilus lure; and iv) a modified carpophilus lure blend enriched with two esters (isoamyl acetate and isobutyl acetate) derived from the W. rabaulensis seven-component synthetic blend at 30x concentration. This latter formulation, referred to as Carpophilus Lure + Esters, was designed to evaluate the specific contribution of the two esters to carpophilus lure’s effectiveness for C. truncatus, as the remaining five components from the W. rabaulensis (acetaldehyde, ethanol, isobutanol, 2-methyl-1-butanol, isoamyl alcohol) were already present in carpophilus lure.   
Description of each treatment is provided in (Table 1).
Statistical Analysis
Trap counts were analysed as the mean number of beetles caught / week for each treatment. Data collected in field assays did not show a normal distribution (Shapiro-Wilk test and skewness & kurtosis test, P < 0.05) and was overdispersed, therefore we used negative binomial generalised linear model using the glm.nb() function from the MASS package. We constructed a model using the number of beetles as the dependent variable, with treatments and orchards and their interaction (treatments × orchards) as explanatory variables. As there was no significant difference in number of beetles trapped between the two orchards, the data from the two orchards were combined. The significance of explanatory variables was assessed using 2 Wald statistics. When significant effects were found, post hoc pairwise comparisons were made using Tukey’s HSD test in ‘multcomp’ package. For dual choice cage bioassays, the null hypothesis that C. truncatus showed no preference for either of the choices (i.e., 50:50 response) was tested using the Wilcoxon Signed Ranks (WSR) test. Unresponsive individuals were not included in the analysis. All data analysis was carried out using (R, v.3.6.0)(Team 2013).
Volatile analysis: Free statistical package PAST version 3.15 (Hammer et al. 2001) was used to analyse volatile data. Due to the extensive number and diversity of compounds detected, only the most consistently found volatiles that accounted for at least 1% of the chemical profile of any of the treatments were considered. Quantities of shortlisted compounds were used as variables for ordination by non-metric multidimensional scaling (NMDS) based on a Bray-Curtis dissimilarity matrix. ANOSIM using the same type of matrix was used to test for dissimilarities between treatments. Pairwise comparisons were made using sequential Bonferroni corrections. SIMPER analysis was subsequently performed to determine which compounds were responsible for major differences in chemical profiles. 


Supplementary information S1 (Results):
	
	SDB Control (n=5)
	SDB +             H. guilliermondii (n=5)
	SDB +                   W. rabaulensis (n=5)

	Ret time (min)
	Compounds
	KI*
	Amount (ng.hr-1)
	SE
	Amount (ng.hr-1)
	SE
	Amount (ng.hr-1)
	SE

	2.61
	Ethyl acetate
	664
	0
	0
	12402.0
	1958.8
	0.0
	0.0

	2.71
	Isobutanol
	670
	0
	0
	0.0
	0.0
	381.1
	28.0

	3.68
	Propanoic acid, ethyl ester
	723
	0
	0
	1926.1
	309.9
	0.0
	0.0

	3.72
	Acetic acid, propyl ester
	725
	0
	0
	1642.3
	258.7
	0.0
	0.0

	3.98
	3-methyl 1-butanol
	740
	0
	0
	269.5
	49.5
	4523.2
	355.1

	4.05
	2-methyl 1-butanol
	744
	0
	0
	0.0
	0.0
	822.3
	71.0

	4.65
	isobutyl acetate
	777
	0
	0
	1003.1
	72.8
	210.5
	13.8

	5.28
	Propanoic acid, propyl ester
	811
	0
	0
	70.7
	2.8
	0.0
	0.0

	5.36
	Acetic acid, butyl ester
	816
	0
	0
	151.1
	3.6
	0.0
	0.0

	6.47
	Isoamyl acetate
	877
	0
	0
	8541.6
	332.7
	611.0
	48.0

	6.52
	1-butanol, 2-methyl-, acetate
	880
	0
	0
	465.4
	14.6
	0.0
	0.0

	6.77
	2-Acetoxy-3-butanone
	894
	0
	0
	44.2
	11.7
	0.0
	0.0

	8.13
	1-Butanol, 3-methyl-, propanoate
	970
	0
	0
	83.0
	3.5
	0.0
	0.0

	8.57
	2-Furanmethanol, acetate
	995
	0
	0
	33.6
	6.5
	0.0
	0.0

	9.54
	1,4-diethyl, benzene
	1053
	160.7
	136.3
	41.2
	19.2
	19.4
	9.1

	10.58
	Phenylethyl alcohol
	1117
	0
	0
	58.0
	12.6
	0.0
	0.0

	12.75
	Acetic acid, 2-phenylethyl ester
	1262
	0
	0
	6503.5
	317.9
	0.0
	0.0

	14.08
	Propanoic acid, 2-phenylethyl ester
	1357
	0
	0
	81.9
	10.2
	0.0
	0.0


Table 1.	Composition of the headspace of the three different treatments used in attraction assays and collected by dynamic headspace sampling method.

*Retention indices calculated on a non-polar column (DB-5MS)


Fig. 1 Distinct odour profiles from yeasts collected by SPME method and measured from gas chromatography-mass spectrometry (GC-MS). Annotated peaks are presented in the table 2.





Table 2.	Composition of the headspace of the three different treatments collected by SPME sampling method.


	
	
	
	SDB (Control)
	SDB + W. rabaulensis
	SDB + H. guilliermondii

	Peak No.
	Retention time
	Compounds
	Peak area (%)
	SE
	Peak area (%)
	SE
	Peak area (%)
	SE

	1
	2.04
	Acetaldehyde
	-
	-
	0.50
	0.06
	0.04
	0.01

	2
	2.18
	Ethanol
	63.70
	1.77
	23.39
	2.00
	0.32
	0.10

	3
	3.00
	Acetic acid
	-
	-
	5.83
	0.46
	-
	-

	4
	3.08
	Ethyl acetate
	-
	-
	7.21
	0.61
	41.23
	2.30

	5
	3.32
	Isobutanol
	-
	-
	1.48
	0.29
	-
	-

	6
	3.64
	3-mthyl butanal
	9.09
	0.23
	-
	-
	-
	-

	7
	3.77
	2-mthyl butanal
	1.29
	0.06
	-
	-
	-
	-

	8
	4.43
	Ethyl propionate
	-
	-
	-
	-
	2.49
	0.19

	9
	4.48
	Propyl acetate
	-
	-
	0.49
	0.03
	1.45
	0.19

	10
	4.96
	Isoamyl alcohol
	-
	-
	18.87
	2.70
	0.08
	0.02

	11
	4.98
	2-methyl-1-butanol
	-
	-
	4.56
	0.52
	-
	-

	12
	5.30
	Ethyl isobutyrate
	-
	-
	0.40
	0.02
	-
	-

	13
	5.56
	Isobutyl acetate
	-
	-
	5.82
	0.68
	0.73
	0.15

	14
	6.09
	Ethyl butyrate
	-
	-
	0.39
	0.02
	-
	-

	15
	6.24
	Propyl propoinate
	-
	-
	-
	-
	0.05
	0.00

	16
	7.52
	Isoamyl acetate
	-
	-
	28.42
	5.77
	33.83
	1.15

	17
	9.19
	Isoamyl propionate
	-
	-
	-
	-
	1.74
	0.20

	18
	13.81
	2-phenylethyl acetate
	-
	-
	-
	-
	17.48
	1.15

	19
	15.13
	2-phenylethyl propionate
	-
	-
	-
	-
	0.19
	0.05





Table 3.	Composition of synthetic and commercial lures used in behavioral assays and field trapping as well as in GC-EAD experiments. 
The commercial carpophilus lure represents the standard formulation available in the market. 1x, 10x and 30x are different concentrations of synthetic blends based on volatiles identified from Wickerhamomyces rabaulensis. Carpophilus Lure + Esters represents a modified carpophilus lure enriched with additional esters (isoamyl acetate and isobutyl acetate) from W. rabaulensis. All blends were prepared as liquid solutions in water, with poorly soluble compounds dissolved in ethanol before being added to the mixture.

	Treatments
	Lure composition
	Usage

	Carpophilus lure synthetic blend 
	Acetaldehyde: 65.4 µl /100 ml
Ethanol : 44.3 ml / 100 ml
Ethyl acetate: 104.4 µL / 100 ml
Isobutanol: 33.8 µl /100ml
Isoamyl alcohol: 74.1 µl / 100 ml
2-methyl-butanol: 24.4 µl /100 ml
Water: 55.4 ml / 100 ml
	Used in both dual choice cage assays in lab and field experiments

	Wickerhamomyces rabaulensis synthetic blend (1x concentrated)
	Acetaldehyde: 5.4 µl /100 ml
Ethanol: 1.49 ml /100 ml
Isobutanol: 0.83 µl /100 ml
Isoamyl alcohol: 3.53 µl /100 ml
2-methyl-butanol: 0.15 µl /100 ml
Isoamyl acetate: 0.015 µl /100 ml
Isobutyl acetate: 0.1 µL / 100 ml
Water: 98.5 ml / 100 ml
	Used in both dual choice cage assays in lab and field experiments. 

	Wickerhamomyces rabaulensis synthetic blend (10x concentrated)
	Acetaldehyde: 54 µl /100 ml
Ethanol: 14.9 ml /100 ml
Isobutanol: 8.3 µl /100 ml
Isoamyl alcohol: 35.3 µl /100 ml
2-methyl-butanol: 1.5 µl /100 ml
Isoamyl acetate: 0.15 µl /100 ml
Isobutyl acetate: 1 µL / 100 ml
Water: 985 ml / 100 ml
	Used in dual choice lab experiments. Also used in GC-EAD analysis but without water

	Wickerhamomyces rabaulensis synthetic blend (30x concentrated)
	Acetaldehyde: 162 µl /100 ml
Ethanol: 44.6 ml /100 ml
Isobutanol: 24.8 µl /100 ml
Isoamyl alcohol: 105.8 µl /100 ml
2-methyl-butanol: 4.53 µl /100 ml
Isoamyl acetate: 0.45 µl /100 ml
Isobutyl acetate: 3 µL / 100 ml
Water: 55.1 ml / 100 ml
	Used in field experiments only

	Carpophilus lure + Esters 
	Acetaldehyde: 65.4 µl /100 ml
Ethanol : 44.3 ml / 100 ml
Ethyl acetate: 104.4 µL / 100 ml
Isobutanol: 33.8 µl /100ml
Isoamyl alcohol: 74.1 µl / 100 ml
2-methyl-butanol: 24.4 µl /100 ml
Isoamyl acetate: 0.45 µl /100 ml
Isobutyl acetate: 3 µL / 100 ml
Water: 55.4 ml / 100 ml
	Used in field experiments only
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