Abstract
The data have been sampled as part of the NERC project NE/N001672/1 “Effects of artificial light on multi-trophic population dynamics”. The data are based on direct observations of insects and plants in field and laboratory experiments testing for the impact of different spectra of artificial light at night on an experimental insect food web with  coloured near-monochromatic LEDs, with a single peak emittance across the visible and near-UV spectrum at wavelengths of 385, 447, 469, 475, 518, 607 and 630 nm plus a dark control. The dark control was exposed to the natural background light levels at night (moon, stars and very low levels of skyglow at the field site). We kept photon flux similar to the output of a white light LED at 20 lux, for all light treatments apart from the UV treatment for which this would have resulted in dangerous energy levels. The datasets contain insect numbers, plant biomass, successful attacks of parasitoids, and behavioural response of parasitoids. Data collection was done in a field site, and controlled temperature room at Penryn Campus of University of Exeter, Penryn, UK. The field experiment was set up on 3rd June 2017 and ran for 17 weeks, while the additional experiments were conducted between summer 2017 and summer 2018. 
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Field experiment data
We established the insect communities in the field in 47.5 x 47.5 x 47.5 cm Bug Dorm mesocosms (BugDorm-44545F Insect Rearing Cage) and observed their population dynamics for 17 weeks (03. 06. 2017 to 04. 10. 2017). To replicate natural multispecies aphid-parasitoid communities, the experimental plant-insect communities consisted of broad beans (Vicia faba, L., var. the Sutton) as a resource for three aphid species: (1) the black bean aphid Aphis fabae (Scopoli), (2) the pea aphid Acyrthosiphon pisum (Harris), and (3) the vetch aphid Megoura viciae (Buckton). The competitive most dominant aphid M. viciae was attacked by a specialist parasitoid Aphidius megourae (Stary) and the communities were exposed to the natural hyperparasitoid community. These secondary parasitoids belong to two main groups: the endophagous koinobiont hyperparasitoids (Alloxystini) that lay their eggs in the parasitoid larva in the still-living aphid, and the generalist ectophagous idiobiont secondary parasitoids that attack the parasitoid mummy. Mesocosms were located 1.5 meters apart on benches 1 m above the ground in a contained field site close to the University of Exeter campus in Cornwall (UK). The experiment was set up with 2 pots of broad beans placed in each mesocosm and 2 pots added per week until each mesocosm contained a total of 8 pots of broad beans. For the 7 different spectra treatments we used coloured near-monochromatic LEDs, with a single peak emittance across the visible and near-UV spectrum at wavelengths of 385, 447, 469, 475, 518, 607 and 630 nm plus a dark control. The dark control was exposed to the natural background light levels at night (moon, stars and very low levels of skyglow at the field site). We kept photon flux around 7.1 μmol m-2 s-1, similar to the output of a white light LED at 20 lux, for all light treatments apart from the UV treatment(2.4μmol m-2 s-1) for which this would have resulted in dangerous energy levels. Comparing the response of the aphid-parasitoid-hyperparasitoid system to different monochromatic light treatments allowed us to identify the wavelengths at which light affects the system, and characterise the spectral response of population dynamics. From an initial 7 replicates per treatment we only included those in the analysis where all species had been established in the beginning, leading to 6 replicates for the red and green light treatment and 5 replicates for the UV treatment. Artificial lights were only turned on at night, by means of a dusk-dawn sensor, switching on at 70 lux and off at 110 lux. Barriers between the cages prevented spill over of light to other mesocosms.

From week 1 until the end of the experiment after 17 weeks, all species abundances were monitored by counting aphids and parasitoid mummies (for parasitoid abundance) on half of all plants per cage on a weekly basis, making sure that plants of all age classes were included in each count. If no individuals of a particular species were found in a particular replicate, the entire mesocosm was checked to confirm presence or absence. In weeks 12 and 14 we sampled 10% of the aphid mummies per mesocosm, kept these in gelatine capsules in the laboratory for the parasitoids to emerge and identified any emerging hyperparasitoid. In cases where a mesocosm contained less than 10 mummies this cage was not sampled to avoid causing extinctions through sampling. At week 10 we placed a 2-week old bean plant in each mesocosm for 3 weeks after which we measured dry plant biomass. Each plant was placed in a netted cage to exclude aphids whilst in the mesocosm. The netting had a light transmission of 97 % under a 20 lux white light LED.

Parasitoid attack rate and behaviour
To get a more mechanistic understanding of parasitoid behaviour and their impact on the aphids under different light conditions, we conducted a range of further experiments under controlled conditions in the laboratory: (i) 24-hour attack rate and (ii) parasitoid flight to light behaviour. (i) and (ii) were done for all light treatments used in the field experiment but kept at 20 lux with the addition of a white light LED treatment (for details of the emission spectra see 11). We kept the light level at 20 lux to be able to compare the results to the white light control. Light levels were measured with a lux meter (Delta OHM HD2102- 39 -V2.3 with Illuminance probe LP 471 PHOT/SICRAM module measurement range starting at 0.01 lux with a resolution of 0.01 lux) to confirm the light levels per treatment. For (i) we used 150 third instar M. viciae aphid individuals on single 2 week old plants within 47.5 × 47.5 × 47.5 cm Bug Dorm cages. One female A. megourae parasitoid was placed in each cage for a 24-hour period and removed afterwards. This experiment was done in a controlled temperature room at 20°C and 16: 8 hours light: dark period. All aphid mummies that had formed after 2 weeks were counted. For (ii) we used 2 week old bean plants infested with 150 third instar M. viciae aphid individuals that were placed in a cage in complete darkness. Different light treatments were then applied over the top of the cage. 20 mated female A. megourae parasitoids were then released into the cage. After one hour the locations of the parasitoids (either on the plant or away from plant) were noted. Each treatment was replicated 6 times.

Quality control

After data entry, all files were checked for errors (explanatory and response variables) and compared to data on hardcopies.   

Details of data structure

5 different files contain the insect population dynamics the experimental communities in the field with hyperparasitism rates, plant biomass, and parasitoid behaviour and attack rates under different light conditions.

	Date
	Date of sampling

	Week 
	Week from start of the experiment 

	Cage
	Mesocosm identity (1-48)

	Abundance.factor
	at high densities a smaller proportion of the whole plants in each mesocosms was counted, this factor accounts for that either 100% (1) or 50% (2) of all insects per cage were counted

	Block
	Each block contained all treatments (1-7), randomized block design 

	Treatment
	Artificial light at night treatment, control (C), and different spectra (colours), o=orange, p=purple, Ub=ultrablue, Bl=blue, R=red, Uv=ultraviolet, G=green w = white, see Spectra for wavelength

	Spectra
	Artificial light at night treatment with wavelengths of 385, 447, 469, 475, 518, 607 and 630 nm plus a dark control, w = white for some experiments 

	M.v
	Number of the aphid Megoura viciae

	M.v.w
	Number of the aphid Megoura viciae, winged morphs

	A.p
	Number of the aphid Acyrthosiphon pisum 

	A.p.w
	Number of the aphid Acyrthosiphon pisum, winged morphs

	A.f
	Number of the aphid Aphis fabae

	A.f.w
	Number of the aphid Aphis fabae, winged morphs

	L.f
	Number of the parasitoid Lysiphlebus fabarum (mummies)

	A.e
	Number of the parasitoid Aphidius ervi (mummies)

	A.m
	Number of the parasitoid Aphidius megourae (mummies)

	D.c
	Dendrocerus carpenteri

	D.d
	Dendrocerus dubium 

	A.s
	Asaphes suspensus

	A.v
	Alloxysta victrix

	ab.plant
	Dry aboveground plant biomass in g

	root
	Dry belowground plant biomass in g

	aphids
	Initial number of hosts (aphids) for the parasitoid to attack over 24 h

	mummies
	Number of mummified aphids after 2 weeks, which is the number of successful parasitoid attacks

	no
	Hyperparasitoids absent

	yes
	Hyperparasitoids present 

	Parasitoid.on.plant
	Number of parasitoids found on the plant with aphids

	Parasitoid.cage
	Number of parasitoids found on the side of the cage

	Parasitoid.near.light
	Number of parasitoids found at the ceiling (light source)



