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Fig. S1 Total volatile emission (x 109 peak area g-1 of plant fresh biomass - median, interquartile range, full range) of aboveground parts of flowering Brassica nigra left untreated or exposed to buffer (light grey), to single (red) attack, and to dual attack (dark grey)
Volatile blends were collected for 1.5 h from aboveground parts of B. nigra exposed for 8 d to single or dual attack by aphids Brevicoryne brassicae, caterpillars Pieris brassicae, and/or Xanthomonas campestris pv. raphani (Xcr), exposed to buffer only or non-treated (controls). Xcr was inoculated in buffer, and all plants that were exposed to the insects received buffer too. Graph show the sum of the peak area of 59 volatiles that could be detected and quantified using chromatograms based on Total Ion Counts (TIC). Effect of treatments was analysed using a Kruskal-Wallis test: chi-square = 14.159, df = 7, P = 0.048), followed by a Dunn-Bonferroni post-hoc test to analyse differences between treatments. The significance level was set to α = 0.05. Outliers are represented by “ ˚ ” (further than 1.5 x Interquartile range). 
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Fig. S2 Proportion of Diaeretiella rapae parasitoids that landed and oviposited on flowering Brassica nigra plants exposed to single attack with aphids (host) vs. plants exposed to dual attack with aphids (host) plus caterpillars or plus bacteria (non-hosts).
Preference of D. rapae wasps was tested in a two-choice assay in a greenhouse. Plants were either exposed to single attack by Brevicoryne brassicae aphids, or exposed to dual attack by B. brassicae plus Pieris brassicae caterpillars or by B. brassicae plus Xanthomonas campestris pv. raphani (Xcr) bacteria. Plants exposed to single and dual attack were combined two by two in a tent where a D. rapae wasp was released and left for 20h. We scored plants on which the wasps landed first (a) and plants that had highest count of parasitized aphids (mummies) (b). Response rate indicates the number of responding wasps over the number of tested wasps. Proportions were tested using a binomial test, and the significance level was set to α = 0.05.
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Fig. S3 Number of aphids Brevicoryne brassicae that were effectively parasitized (mummies) on Brassica nigra plants exposed to single attack by B. brassicae (dark blue) or to dual attack by B. brassicae plus Pieris brassicae (blue) or plus Xanthomonas campestris pv. raphani (Xcr) (light blue) in the greenhouse and in the field
(a) Number of mummies (mean ± SD) in the greenhouse 2-choice assay. Plants infested with the host aphids only or with another non-host (P. brassicae caterpillars or Xcr bacteria) were exposed to Diaretiella rapae for 20 h. Mummies were counted after 7 ± 1 d. (b, c) Average number of mummies of aphids (mostly B. brassicae) recorded per plant within a plot (median, interquartile range, full range) in the common garden experiment (Wageningen, The Netherlands, 2015) after 19 d (c) and after 42 d of exposure to the attackers (d). Plants were organized in plots of 5 plants, and the central plant of each plot was exposed to either single attack by Brevicoryne brassicae aphids, or to dual combinations of these aphids plus P. brassicae or plus Xcr. Mummies were counted on the central plants and two side plants per plot, and the number of mummies was averaged at the plot level. D. rapae is the main parasitoid of B. brassicae in The Netherlands. (a, b, c) Effect of exposure to attackers of the number of mummies was analysed with a paired t-test, a Linear Mixed Model (LMM), and a Generalized Linear Mixed Model (GLMM – based on a negative binomial distribution with Logit as link function). The significance level was set to α = 0.05. “Num” stands for numerators, “Den” stands for denominator. Outliers are represented by “ ˚ ” (further than 1.5 x Interquartile range). 
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Fig. S4 Time spent per flower (mean ± SD) by three types of pollinators on flowers of Brassica nigra plants exposed to buffer (light grey), single attack (red), and dual attack (dark grey)
Pollinator visitation to B. nigra was recorded in a common garden experiment (Wageningen, The Netherlands, 2015). Plants were organized in plots of five plants, and the central plant of each plot was exposed to either single attack by Brevicoryne brassicae aphids, Pieris brassicae caterpillars or Xanthomonas campestris pv. raphani (Xcr), to dual combinations of those attackers, or to buffer only (control). We recorded the time that Apis mellifera (honeybee), bumblebees, and flies would spend per flower of a plot over 10 min of observation. Time spent per flower was recorded at two time points: 9 d and 16 d after P. brassicae started feeding from the plant (leaves); at both time points, caterpillars had started feeding from B. nigra flowers. Numbers in the bars indicate the number of plot replicate for each pollinator and time point. Effect of the treatments was analysed with a Generalized Linear Mixed Model (GLMM) based on a normal distribution, identity was set as link function. The significance level was set to α = 0.05. No statistical test was performed when there were fewer than two plot replicates for a treatment.


Table S1 LIST OF VOLATILE COMPOUNDS COLLECTED FROM THE ABOVEGROUND PART OF FLOWERING BRASSICA NIGRA PLANTS EXPOSED FOR 8 DAYS TO SINGLE ATTACK (RED) WITH EITHER BREVICORYNE BRASSICAE APHIDS, PIERIS BRASSICAE CATERPILLARS OR XANTHOMONAS CAMPESTRIS PV. RAPHANI BACTERIA (XCR), TO DUAL ATTACK WITH TWO OF THESE ATTACKERS (DARK GREY), OR TO BUFFER (CONTROL – LIGHT GREY) AND OF NON-TREATED PLANTS (LIGHT GREY) IN THE GREENHOUSE, THE M/Z SELECTED TO MEASURE PEAK AREA WITH THE SINGLE ION COUNT METHOD (SIC), THE VIP VALUE OF THE COMPOUNDS IN PLS-DA ANALYSIS, AND PEAK AREA WITH THE SIC METHOD
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[bookmark: _GoBack]Table S2 TOTAL NUMBER OF POLLINATORS VISITING PLOTS OF BRASSICA NIGRA AFTER 9 D AND 16 D OF CATERPILLAR FEEDING IN THE COMMON GARDEN EXPERIMENT, WAGENINGEN, THE NETHERLANDS, 2015. WHEN COMPARING NUMBERS ACROSS TREATMENTS, NOTE THAT THE NUMBER OF REPLICATES N (NUMBER OF PLOTS) MIGHT BE DIFFERENT FROM ONE TREATMENT TO THE OTHER
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selected

Non-treated Buffer B. brassicae P. brassicae Xcr

B. brassicae 

+ P. 

brassicae

B. brassicae 

+ Xcr

P. brassicae 

+ Xcr

n°Volatile compounds * m/z

Benzenoids and phenylpropanoids (9) 4 2

12-Phenylethanol 122.00 247 ± 112 1859 ± 2075 1212 ± 1350 2398 ± 1857 1481 ± 2720 2222 ± 2429 730 ± 512 551 ± 515

2Benzylacetate 150.14 62 ± 41 61 ± 45 104 ± 88 220 ± 139 78 ± 78 158 ± 139 55 ± 36 76 ± 44

3Benzaldehyde 106.10 14220 ± 675825421 ± 1064616607 ± 9215 26906 ± 9669 15544 ± 803031906 ± 2562319408 ± 8817 14428 ± 6071

4Benzaldehyde 2-amino 121.10 2392 ± 731 9513 ± 3199 5526 ± 4595 11326 ± 6640 5280 ± 3854 10273 ± 6562 7180 ± 4102 4886 ± 2301

5Benzyl-alcohol  108.13 4123 ± 2596 8216 ± 2782 5642 ± 3100 9088 ± 2331 4643 ± 2670 9841 ± 5087 4374 ± 1505 4787 ± 2760

6Methyl-phenyl-acetate 150.00 22 ± 12 95 ± 57 91 ± 99 306 ± 364 53 ± 62 180 ± 234 60 ± 37 25 ± 12

7Methyl-salicylate 152.12 85 ± 68 162 ± 264 280 ± 298 83 ± 76 154 ± 146 123 ± 62 102 ± 107 35 ± 26

8p-Anisaldehyde 135.05 2768 ± 1374 14701 ± 7813 7909 ± 5705 22806 ± 15105 9433 ± 6581 13628 ± 9353 8744 ± 4551 8488 ± 5139

9Phenylacetaldehyde 91.07 1410 ± 948 12588 ± 8171 9476 ± 8420 19191 ± 153198080 ± 1238719701 ± 17080 8884 ± 7054 3422 ± 3307

Monoterpenes (26) 18 19

102,6-Dimethyl-1,3,5,7-octatetraene (Z)134.16 1232 ± 965 309 ± 288 1205 ± 1488 510 ± 464 1427 ± 3034 1000 ± 1054 452 ± 567 485 ± 693

11Alloocimene, neo 121.09 6350 ± 3496 4008 ± 2821 4636 ± 2566 5567 ± 2267 3450 ± 2932 6603 ± 5030 3338 ± 1729 3423 ± 3351

12alpha-Fenchene 79.00 119 ± 89 291 ± 265 121 ± 107 442 ± 287 179 ± 177 189 ± 114 107 ± 67 71 ± 72

13alpha-Pinene 121.08 9012 ± 4141 12632 ± 5975 9353 ± 4172 17201 ± 3835 11743 ± 3646 16218 ± 789014388 ± 10252 5687 ± 4008

14alpha-Pinene -oxide 137.15 18 ± 18 56 ± 49 19 ± 22 68 ± 40 41 ± 65 49 ± 31 21 ± 20 6 ± 6

15alpha-Phellandrene 136.16 488 ± 310 1195 ± 813 515 ± 283 1427 ± 715 712 ± 504 829 ± 459 678 ± 370 374 ± 313

16alpha-Terpinene 136.17 247 ± 141 617 ± 503 250 ± 147 838 ± 452 414 ± 465 407 ± 231 265 ± 131 173 ± 151

17alpha-Terpineol 136.16 251 ± 209 567 ± 409 322 ± 206 791 ± 500 432 ± 388 600 ± 353 406 ± 290 204 ± 186

18alpha-Thujene  93.12 1815 ± 1117 4387 ± 3039 1954 ± 1103 5038 ± 2500 2766 ± 2120 2921 ± 1530 2453 ± 1241 1305 ± 1083

19beta-Myrcene 121.07 1449 ± 509 2261 ± 1329 1477 ± 502 2565 ± 1008 1685 ± 861 2257 ± 1199 1681 ± 816 1002 ± 472

20beta-Ocimene (E) 121.14 15722 ± 7799 6701 ± 7284 11255 ± 6490 9247 ± 8557 7010 ± 3887 17872 ± 12653 7749 ± 6982 7602 ± 7915

21beta-Ocimene-epoxide (E) 79.11 374 ± 294 231 ± 375 203 ± 125 172 ± 186 139 ± 91 274 ± 178 212 ± 174 270 ± 259

22beta-Pinene 136.12 836 ± 534 1473 ± 832 847 ± 601 2089 ± 794 1134 ± 581 1404 ± 721 1012 ± 644 464 ± 434

23Camphene 121.14 769 ± 462 1708 ± 1469 1208 ± 1191 2674 ± 1680 1421 ± 1468 1087 ± 535 720 ± 338 456 ± 378

24gamma-Terpinene 136.15 226 ± 128 541 ± 402 236 ± 133 735 ± 381 372 ± 393 367 ± 196 246 ± 123 154 ± 136

25p-Cymene 134.16 568 ± 253 1150 ± 813 665 ± 288 1532 ± 672 887 ± 577 837 ± 430 655 ± 339 382 ± 238

26Limonene 121.00 4730 ± 1308 6671 ± 3848 4781 ± 1000 8277 ± 3112 4819 ± 2561 6565 ± 3496 4891 ± 1562 3096 ± 1349

27Linalool 93.14 110 ± 127 206 ± 231 147 ± 143 352 ± 434 64 ± 25 196 ± 237 87 ± 77 119 ± 62

28Myrtenal  107.13 300 ± 200 526 ± 473 235 ± 135 496 ± 310 395 ± 383 321 ± 179 242 ± 223 102 ± 76

29Pinocarvone 135.13 171 ± 171 344 ± 406 102 ± 110 314 ± 235 225 ± 307 161 ± 66 122 ± 111 36 ± 30

30Sabinene 136.12 2513 ± 1410 4993 ± 2783 2543 ± 1333 5889 ± 2239 3377 ± 1845 4073 ± 1899 3211 ± 1750 1670 ± 1382

31Terpinolene 136.15 549 ± 311 1322 ± 943 542 ± 287 1672 ± 889 815 ± 644 916 ± 470 742 ± 388 427 ± 349

32Unknown monoterpene_m/z 134.18134.18 107 ± 71 228 ± 204 113 ± 73 205 ± 89 169 ± 131 155 ± 84 100 ± 47 49 ± 39

33Verbenene 91.00 829 ± 482 1512 ± 1004 776 ± 535 1526 ± 680 1243 ± 829 1096 ± 402 840 ± 475 315 ± 270

34Verbenol (E) 119.15 401 ± 223 621 ± 413 404 ± 425 737 ± 288 588 ± 468 711 ± 452 465 ± 389 124 ± 100

35Verbenone  135.08 2800 ± 3301 6979 ± 7067 3595 ± 2913 6469 ± 5979 4709 ± 2777 6131 ± 8452 6333 ± 5765 3396 ± 2586

Homoterpene (1) 0 0

364,8-Dimethyl-1,3,7-nonatriene (E) 69.08 2405 ± 2239 6308 ± 6102 2769 ± 1512 3734 ± 1305 2404 ± 1390 3385 ± 1419 2281 ± 2536 2779 ± 3706

Sesquiterpenes (8) 1 7

377-alpha-H-Silphiperfol-5-ene 175.18 504 ± 555 1620 ± 1862 490 ± 598 539 ± 354 1540 ± 875 1080 ± 967 1960 ± 2853 1093 ± 684

387-beta-H-Silphiperfol-5-ene 175.21 109 ± 117 425 ± 549 129 ± 160 158 ± 102 602 ± 618 560 ± 766 1002 ± 1752 570 ± 841

39alpha-Farnesene (E,E) 119.09 1029 ± 333 1475 ± 620 1698 ± 962 2351 ± 896 1033 ± 820 1826 ± 737 1241 ± 796 767 ± 303

40alpha-Farnesene (Z,E) 119.09 976 ± 466 1404 ± 1066 1460 ± 1073 1352 ± 436 1280 ± 720 1432 ± 659 751 ± 482 1501 ± 1459

41beta-Caryophyllene (E) 133.14 18 ± 12 60 ± 31 63 ± 50 42 ± 16 121 ± 158 144 ± 232 259 ± 455 161 ± 203

42Presilphiperfol-7-ene  204.25 14 ± 17 175 ± 191 46 ± 61 100 ± 119 120 ± 75 63 ± 91 144 ± 109 121 ± 113

43Silphiperfol-5,7(14)-diene 202.24 10 ± 14 23 ± 26 8 ± 11 6 ± 5 65 ± 102 60 ± 111 112 ± 232 57 ± 102

44Silphiperfol-6-ene 204.22 72 ± 79 285 ± 376 84 ± 104 103 ± 66 406 ± 420 369 ± 508 690 ± 1220 393 ± 588

Homosesquiterpene (1) 0 0

454,8,12-trimethyl-1,3,7,11-

tridecatetraene (E,E)

69.06 1310 ± 1075 734 ± 388 1639 ± 1544 1693 ± 1449 1500 ± 1528 1779 ± 1679 764 ± 526 572 ± 294

Fatty acid derivatives (5) 1 3

462- Ethyl-acetate 121.10 821 ± 554 417 ± 378 735 ± 501 611 ± 296 621 ± 962 1215 ± 1292 332 ± 141 363 ± 365

472-Methylbutanoic-acid-methyl-ester 101.07 219 ± 107 302 ± 220 290 ± 181 279 ± 184 243 ± 95 266 ± 154 180 ± 63 297 ± 211

483-Hexen-1-ol (Z) 82.00 501 ± 111 1014 ± 639 1425 ± 1480 896 ± 1111 1107 ± 1094 1519 ± 1147 905 ± 771 657 ± 322

493-Hexen-1-ol-acetate (Z) 82.12 2512 ± 1728 3860 ± 3750 3578 ± 3037 3785 ± 3960 2769 ± 1796 4757 ± 3060 3143 ± 2600 2659 ± 1699

50Tiglic-aldehyde  84.09 1972 ± 697 2391 ± 2520 4146 ± 3885 2450 ± 1514 3354 ± 1478 6969 ± 4011 3413 ± 2210 2536 ± 2013

Nitrogen containing (6) 4 5

51Allyl-isothiocyanate  99.03 7527 ± 2236 13183 ± 747818734 ± 1318418660 ± 1498415828 ± 1168227053 ± 1206830373 ± 28397 8792 ± 2996

52Benzyl-cyanide 117.13 1760 ± 1536 4547 ± 3372 4007 ± 3278 2864 ± 3565 3816 ± 4443 6400 ± 3744 3243 ± 2178 3334 ± 3443

53Indole 117.00 2995 ± 1154 5544 ± 2792 4709 ± 3404 5798 ± 2746 3436 ± 2929 7373 ± 3680 5040 ± 3663 2681 ± 1479

54Methyl-thiocyanate 73.60 36 ± 9 59 ± 31 60 ± 33 104 ± 69 58 ± 19 118 ± 81 106 ± 79 40 ± 11

55Unknown nitrile m/z_67 67.04 4320 ± 2909 7493 ± 3633 11839 ± 7218 11636 ± 8875 8695 ± 3692 20266 ± 998114823 ± 16230 7167 ± 2336

56Unknown thiocyanate 99.05 565 ± 187 1412 ± 961 2265 ± 2161 3035 ± 4415 1848 ± 2212 3446 ± 2059 3787 ± 3906 752 ± 344

Unclassifed unknown compounds (3) 1 1

57unknown_m/z_108.14 108.14 241 ± 144 1245 ± 1362 203 ± 195 1258 ± 1084 375 ± 369 404 ± 225 410 ± 471 101 ± 64

58unknown_m/z_119.16 119.16 45 ± 21 67 ± 78 49 ± 31 69 ± 65 44 ± 22 78 ± 110 72 ± 38 42 ± 19

59unknown_m/z_150.17 150.17 704 ± 532 180 ± 158 402 ± 541 256 ± 236 150 ± 113 477 ± 478 235 ± 285 319 ± 507

* Putative identy, based on retention index and mass spectrum

Peak area per treatment  (mean  ± SD)  ̶  expressed in 10

3

/g of plant aerial fresh biomass
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Treatments

Apis 

mellifera

Solitary 

bees

Total 

bees

Bombus 

lapidarius

Bombus 

terrestris

Other 

bumblebees

Total 

bumblebees

Eristalis 

 tenax

Other 

flies

Total 

flies

Pieris 

rapae

Other 

butterflies

Total 

butterflies

Total 

counts

N 

(plots)

Buffer 91 4 95 5 6 0 11 8 13 21 0 0 0

127

10

B. brassicae 82 1 83 9 3 0 12 15 13 28 1 0 1

124

8

P. brassicae 73 4 77 2 0 0 2 11 11 22 0 0 0

101

9

Xcr 87 2 89 6 2 0 8 8 9 17 0 0 0

114

9

B. brassicae + P. brassicae 68 0 68 4 0 1 5 5 2 7 0 0 0

80

6

B. brassicae + Xcr 82 3 85 5 2 1 8 17 20 37 0 0 0

130

8

P. brassicae + Xcr 81 2 83 1 0 1 2 11 18 29 0 0 0

114

6

Total counts 564 16 580 32 13 3 48 75 86 161 1 0 1 790 56

% of the total community 71.39 2.03 73.42 4.05 1.65 0.38 6.08 9.49 10.89 20.38 0.13 0.00 0.13 100

Treatments

Apis 

mellifera

Solitary 

bees

Total 

bees

Bombus 

lapidarius

Bombus 

terrestris

Other 

bumblebees

Total 

bumblebees

Eristalis 

 tenax

Other 

flies

Total 

flies

Pieris 

rapae

Other 

butterflies

Total 

butterflies

Total 

counts

N 

(plots)

Buffer 90 0 90 4 1 0 5 12 20 32 0 0 0

127

9

B. brassicae 92 0 92 9 2 1 12 6 22 28 0 0 0

132

7

P. brassicae 96 1 97 8 1 1 10 8 13 21 0 0 0

128

10

Xcr 76 1 77 5 2 0 7 7 19 26 0 1 1

111

8

B. brassicae + P. brassicae 91 1 92 6 1 3 10 2 25 27 0 0 0

129

9

B. brassicae + Xcr 122 3 125 3 1 0 4 8 20 28 0 0 0

157

8

P. brassicae + Xcr 98 0 98 3 4 1 8 6 9 15 0 0 0

121

9

Total counts 665 6 671 38 12 6 56 49 128 177 0 1 1 905 60

% of the total community 73.48 0.66 74.14 4.20 1.33 0.66 6.19 5.41 14.14 19.56 0.00 0.11 0.11 100

16 days after caterpillar feeding

Bees Flies Bumblebees Butterflies

9 days after caterpillar feeding

Bees Flies Bumblebees Butterflies


