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Appendix 1 
Model selection process 
The analyses of the four data sets in this study (change through time in visitation rate per flower; 

change through time in plant species abundance; survival probability of plant species and pollinator 

foraging choices) were based on choosing the most parsimonious model out of a set of potential 

models connecting between the data sets and the four flower and pollinator traits studied. Because 

exploring all possible models for each of the data sets was beyond the computer power available, 

we used a model selection algorithm that did not required comparison of all possibilities (Furnival 

and Wilson 1974). We took advantage of the recent work by Schroeder-Georgi et al. (2016) who 

tested several such algorithms and concluded that a stepwise forward selection is the best option in 

such a case. In accordance with their suggestions, we divided the selection processes to two steps. 

In the first we found the predictor (a trait or trait combination) that resulted in the lowest AICc 

value. We added the next variable (trait interaction term) and choose the one with the lowest value. 

We then tested whether a replacement of the variable with a variable which is not yet in the model, 

improved the model. In the second step we compared the best models (i.e. with the lowest AICc 

values) in each length (specific combination of interaction terms) and chose the simplest model 

(smallest number of interaction terms and simplest interaction terms possible) with the lowest AICc 

value within this group. 
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Figure A1.1. Survival probabilities of mimic flowers. The figure shows all the interaction terms 

composing the best model to describe the survival of mimic flowers. The model was selected based 

on a set of Cox proportional hazard regressions. F0/F1/F2 – low/intermediate/high floral similarity 

between model and mimic; L0/L1/L2 – pollinator’s low/intermediate/high learning abilities; 

Rm0/Rm1/Rm2 – no/intermediate/high reward levels offered by model flowers; Rr0/Rr1 – 

no/intermediate reward levels offered by reference flowers. 
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Fig. A1.2. Survival probabilities of model flowers. The figure shows all the interaction terms 

composing the best model to describe the survival of model flowers. The model was selected based 

on a set of Cox proportional hazard regressions. F0/F1/F2 – low/intermediate/high floral similarity 

between model and mimic; L0/L1/L2 – pollinator’s low/intermediate/high learning abilities; 

Rm0/Rm1/Rm2 – no/intermediate/high reward levels offered by model flowers. 
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Figure A1.3. Survival probabilities of reference flowers. The figure shows the interaction term 

composing the best model to describe the survival of reference flowers. The model was selected 

based on a set of Cox proportional hazard regressions. F0/F1/F2 – low/intermediate/high floral 

similarity between model and mimic; L0/L1/L2 – pollinator’s low/intermediate/high learning 

abilities. 
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Figure A1.4. Dynamics of mimic abundance (as an average number of occupied cells). The figure 

shows all the interaction terms composing the best model to describe the change in mimic 

abundance through time. The model was selected based on a set of GLMM (normal distribution 

with identity link). F0/F1/F2 – low/intermediate/high floral similarity between model and mimic; 

L0/L1/L2 – pollinator’s low/intermediate/high learning abilities; Rm0/Rm1/Rm2 – 

no/intermediate/high reward levels offered by model flowers; Rr0/Rr1 – no/intermediate reward 

levels offered by reference flowers. 
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Figure A1.5. Dynamics of model abundance (as an average number of occupied cells). The figure 

shows all the interaction terms composing the best model to describe the change in model 

abundance through time. F0/F1/F2 – low/intermediate/high floral similarity between model and 

mimic; L0/L1/L2 – pollinator’s low/intermediate/high learning abilities; Rm0/Rm1/Rm2 – 

no/intermediate/high reward levels offered by model flowers; Rr0/Rr1 – no/intermediate reward 

levels offered by reference flowers. 
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Figure A1.6. Dynamics of reference abundance (as an average number of occupied cells). The 

figure shows all the interaction terms composing the best model to describe the change in reference 

abundance through time. F0/F1/F2 – low/intermediate/high floral similarity between model and 

mimic; L0/L1/L2 – pollinator’s low/intermediate/high learning abilities; Rm0/Rm1/Rm2 – 

no/intermediate/high reward levels offered by model flowers; Rr0/Rr1 – no/intermediate reward 

levels offered by reference flowers. 
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Table A1.1. Model selection for species survival. The models were selected by forward selection 
process out of a set of Cox proportional hazard regressions constructed of all combinations of the 
four factors: F – floral similarity between mimic and model; L – pollinator’s learning abilities; Rm – 
reward level provided by model; Rr – reward level provided by reference. Table shows the AICc 
values of each model and the normalized model likelihood (Wi). The selected models are presented 
in bold. 
 Plant species abundance 
 mimic model reference 
 AICc Wi AICc Wi AICc Wi 
F 23439 0 12870 0 3199 3.8E-205 
L 23404 0 12883 0 3202 8.6E-206 
Rm 23328 0 12053 0 2941 5.8E-149 
Rr 21165 0 11621 0 3022 1.1E-166 
F, L, Rm, Rr 20109 3.4E-120 10114 4.0E-20 2261 2.8E-01 
FL 20110 2.3E-120 10121 1.3E-21 2259 5.4E-01 
FRm 20059 3.3E-109 10043 1.2E-04 2269 4.1E-03 
FRr 19987 1.5E-93 10119 4.1E-21 2267 1.4E-02 
LRm 20098 9.5E-118 10105 3.2E-18 2263 9.7E-02 
LRr 20084 1.4E-114 10119 3.6E-21 2266 1.5E-02 
RmRr 19760 2.4E-44 10120 2.4E-21   
FL, FRm   10055 2.8E-07 2270 2.2E-03 
FL, FRr     2266 1.6E-02 
FL, LRm     2271 1.6E-03 
FL, LRr     2266 1.6E-02 
FL, RmRr 19759 4.7E-44   2266 1.6E-02 
FRm, FRr   10048 7.7E-06   
FRm, LRm   10025 9.3E-01   
FRm, LRr   10049 6.1E-06   
FRm, RmRr 19703 5.4E-32 10049 4.2E-06   
FRr, RmRr 19617 2.8E-13     
LRm, RmRr 19753 9.5E-43     
LRr, RmRr 19733 1.9E-38     
FL, FRm, LRm   10042 2.2E-04   
FL, FRr, RmRr 19621 3.3E-14     
FRm, FRr, LRm   10032 2.9E-02   
FRm, FRr, RmRr 19599 3.0E-09     
FRm, LRm, LRr   10032 2.5E-02   
FRm, LRm, RmRr   10033 1.6E-02   
FRr, LRm, RmRr 19609 1.8E-11     
FRr, LRr, RmRr 19577 1.3E-04     
FL, FRr, LRr, RmRr 19589 3.8E-07     
FRm, FRr, LRr, RmRr 19561 5.6E-01     
FRr, LRm, LRr, RmRr 19575 4.9E-04     
FL, FRm, FRr, LRr, RmRr 19576 2.2E-04     
FRm, FRr, LRm, LRr, RmRr 19561 4.4E-01     
FL, FRm, FRr, LRm, LRr, RmRr 19582 1.2E-05     
FRm, LRm, FLR,   10059 4.0E-08   
FRm, FRr, LRr, RmRr, FLRm 19594 3.1E-08     
FRm, FRr, LRr, RmRr, FLRr 19577 1.5E-04     
FRm, FRr, LRr, RmRr, FRmRr 19569 6.8E-03     
FRm, FRr, LRr, RmRr, LRmRr 19572 1.9E-03     
FRm, LRm, FLRm   11940 0   
FLRm   10067 7.5E-10   
F,L,FL     3084 4.2E-180 
F,L,Rm, FL     2683 5.8E-93 
F,L,Rr, FL     2774 7.7E-113 
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Table A1.2. Coefficients (SE) for the best survival models. The model was selected by forward 

selection process out of the set of Cox proportional hazard regressions constructed of all 

combinations of the four factors: F – floral similarity between mimic and model; L – pollinator’s 

learning abilities; Rm – reward level provided by model; Rr – reward level provided by reference; 

Bold values p < 0.001; ** 0.001 < p < 0.01; * 0.01 < p < 0.05. 
 mimic model reference 
F(Low)   0.51(0.13) -7.08 (16.95) 8.73(25.44) 
F(Inter.)   -0.11(0.15) -7.08(16.95) 0.00(35.97) 
L(Low)   -0.91(0.07) -7.08(16.95) 9.27(25.44) 
L(Inter.)   -0.88(0.07) -7.08(16.95) 7.59(25.44) 
Rm(Low)   3.15(0.14) 5.06(0.52) -11.60(15.94) 
Rm(Inter.)   2.52(0.14) 4.23(0.52) -3.48(0.29) 
Rr(Low)   -9.74(11.48) -8.15(1.00) 10.75(10.27) 

F(Low) × L(Low)   -6.39(25.44) 
L(Inter.)   -4.64(25.44) 

F(Inter.) × L(Low)   0.74(35.97) 
L(Inter.)   2.07(35.97) 

F(Low) × Rm(Low) -0.49(0.17)** 6.55(16.95)  
Rm(Inter.) -0.90(0.17) 4.54(16.95)  

F(Inter.) × Rm(Low) -0.01(0.18) 6.79(16.95)  
Rm(Inter.) -0.18(0.18) 6.10(16.95)  

F(Low) × Rr(Low) 9.37(11.48)   
F(Inter.) 7.35(11.48)   

L(Low) × Rm(Low)  6.09(16.95)  
Rm(Inter.)  5.61(16.95)  

L(Inter.) × Rm(Low)  6.43(16.95)  
Rm(Inter.)  5.44(16.95)  

L(Low) × Rr(Low) -2.01(0.43)   
L(Inter.) -1.32(0.32)   
Rm(Low) × Rr(Low) -5.57(0.44)   
Rm(Inter.) -3.46(0.29)   
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Table A1.3. Model selection for species abundance. The calculations were based on a forward 

selection algorithm as described in the text. All models that include interaction terms also include 

the effect of the four basic traits. In addition, the nature of the models forced all factors and 

interactions to include interaction with time. This is not specified in the table, for simplification. 

Table shows the AICc values of each model and the normalized model likelihood (Wi). The 

selected models are presented in bold. 
 Plant species abundance 
 mimic model reference 
 AICc Wi AICc Wi AICc Wi 
Time 27441 0 22633 0 15277 0 
F 27942 0 22298 0 15109 0 
L 28163 0 22651 0 15132 0 
Rm 27372 0 20176 0 11952 0 
Rr 33387 0 18115 0 4777 0 
F, L, Rm, Rr 25455 0 3947 0 -10310 0 
FL 26185 0 3647 5.5E-299 -10183 0 
FRm 24051 6.6E-103 2802 1.2E-115 -12586 0 
FRr 24154 3.6E-125 4474 0 -10220 0 
LRm 25453 0 3778 0 -10324 0 
LRr 25318 0 3983 0 -11899 0 
RmRr 34559 0 12937 0 -17144 0 
FL, FRm 24381 1.2E-174 2414 3.1E-31   
FL, RmRr     -17017 0 
FRm, FRr 24063 1.5E-105 3211 2.1E-204   
FRm, LRm 24028 7.0E-98 2547 3.0E-60   
FRm, LRr 23874 2.1E-64 2836 5.2E-123   
FRm, RmRr 32596 0 11183 0 -24242 0 
FRr, RmRr     -17078 0 
LRm, RmRr     -17416 0 
LRr, RmRr     -21040 0 
FL, FRm, FRr   2713 3.5E-96   
FL, FRm, LRm   2289 3.3E-04   
FL, FRm, LRr 24403 2.1E-179 2435 9.3E-36   
FL, FRm, RmRr   10265 0 -24104 0 
FRm, FRr, LRr 23905 4.5E-71     
FRm, FRr, RmRr     -24384 0 
FRm, LRm, LRr 23623 5.9E-10     
FRm, LRm, RmRr     -24737 0 
FRm, LRr, RmRr 32539 0   -31136 0 
FL, FRm, FRr, LRm   2517 1.3E-53   
FL, FRm, LRm, LRr 24213 4.1E-138 2273 1.0E+00   
FL, FRm, LRm, RmRr   2517 1.3E-53   
FL, FRm, LRr, RmRr     -31063 0 
FRm, FRr, LRm, LRr  23651 6.0E-16     
FRm, FRr, LRr, RmRr     -31513 0 
FRm, LRm, LRr, RmRr 32587 0   -32531 0 
FL, FRm, FRr, LRm, LRr 23838 9.8E-57 2500 5.2E-50   
FL, FRm, LRm, LRr, RmRr   9472 0 -32467 0 
FRm, FRr, LRm, LRr, RmRr 32559 0   -32990 5.5E-240 
FL, FRm, FRr, LRm, LRr, RmRr     -32906 4.4E-258 
FLRm 24863 3.0E-279 2393 7.9E-27 -12516 0 
FLRr 24227 4.1E-141 4313 0 -11597 0 
FRmRr 30690 0 11656 0 -23798 0 
LRmRr 35301 0 12993 0 -20240 0 
LRr, FLRm   2373 6.6E-23   
FRm, LRm, LRr, FLRm 24880 7.9E-283     



11 

FRm, LRm, LRr, FLRr 23580 1.0E+00     
FRm, LRm, LRr, FRmRr 30780 0     
FRm, LRm, LRr, LRmRr 33233 0     
FL, FRm, LRm, LRr, FLRm   2375 6.6E-23   
FL, FRm, LRm, LRr, FLRr   2664 1.4E-85   
FL, FRm, LRm, LRr, FRmRr   9470 0   
FL, FRm, LRm, LRr, LRmRr   10222 0   
FRm, FRr, LRm, LRr, RmRr, FLRm     -33718 6.9E-82 
FRm, FRr, LRm, LRr, RmRr, FLRr     -32777 4.0E-286 
FRm, FRr, LRm, LRr, RmRr, FRmRr     -32734 1.5E-295 
FRm, FRr, LRm, LRr, RmRr, LRmRr     -33057 2.2E-225 
FRm, LRr, LRm FLRm, FLRr 24802 4.7E-266     
FRm, LRr, LRm FLRr, FRmRr 30588 0     
FRm, LRr, LRm FLRr, LRmRr 32683 0     
FRm, FRr, LRm, LRr, RmRr, FLRm, FLRr     -33608 1.0E-105 
FRm, FRr, LRm, LRr, RmRr, FLRm, FRmRr     -33472 2.9E-135 
FRm, FRr, LRm, LRr, RmRr, FLRm, LRmRr     -33926 1.1E-36 
FRm, FRr, LRm, LRr, RmRr, FLRm, FLRr, LRmRr     -33802 1.1E-63 
FRm, FRr, LRm, LRr, RmRr, FLRm, FRmRr, LRmRr     -34091 1.0E+00 
FRm, FRr, LRm, LRr, RmRr, FLRm, FLRr, FRmRr, LRmRr     -33903 9.8E-42 
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Table A1.4. Coefficients (SE) for the best abundance models.  The model was selected by forward 

selection process out of the GLMM of all combinations of the four factors: F – floral similarity 

between mimic and model; L – pollinator’s learning abilities; Rm – reward level provided by model; 

Rr – reward level provided by reference; All the parameters presented are terms of the interactions 

through time. Bold values p < 0.001; ** 0.001 < p < 0.01; * 0.01 < p < 0.05. 

  Plant species abundance 
×Year mimic model reference 

Time 

0 5.33 (2.21)* 5.58 (0.05) -0.34 (0.01) 
20 3.87 (2.21) 1.02 (0.05) -0.56 (0.01) 
40 2.68 (2.21) -0.28 (0.05) -0.39 (0.01) 
60 1.76 (2.22) -0.69 (0.05) -0.06 (0.01) 
80 0.85 (2.35) -0.37 (0.06) -0.01 (0.01) 
100 0.00 (0.00) -0.17 (0.06)** -0.34 (0.01) 

F(Low) 

0 0.01 (0.00) 0.00 (0.00) 0.00 (0.01) 
20 -0.06(0.02)** 0.00 (0.00) -0.37 (0.01) 
40 -0.30(0.10)** 0.45 (0.01) -0.82 (0.02) 
60 -0.96 (0.52) 0.88 (0.03) -1.22 (0.03) 
80 -1.81 (2.42) 1.02 (0.04) -1.52 (0.04) 
100 -2.87 (13.04) 0.98 (0.04) -1.74 (0.06) 

F(Inter.) 

0 0.00 (0.00) 0.92 (0.04) 0.01 (0.01)* 
20 0.02 (0.02) -0.01 (0.00) -0.11 (0.01) 
40 0.05 (0.09) 0.18 (0.01) -0.19 (0.01) 
60 0.07 (0.36) 0.47 (0.03) -0.29 (0.01) 
80 -0.03 (1.08) 0.63 (0.04) -0.36 (0.02) 
100 -0.14 (3.05) 0.66 (0.04) -0.43 (0.02) 

L(Low) 

0 0.00 (0.00) 0.00 (0.00) 0.00 (0.01) 
20 0.02 (0.02) -0.02 (0.01) -0.03 (0.01) 
40 0.11 (0.08) -0.06 (0.04) -0.05 (0.01) 
60 0.27 (0.33) 0.1 (0.05) -0.10 (0.01) 
80 0.43 (0.94) 0.27 (0.06) -0.19 (0.01) 
100 0.64 (2.45) 0.39 (0.06) -0.30 (0.02) 

L(Inter.) 

0 0.00 (0.00) 0.00 (0.00) 0.01 (0.01) 
20 0.07 (0.02) 0.01 (0.01) -0.07 (0.01) 
40 0.24(0.08)** 0.05 (0.04) -0.09 (0.01) 
60 0.44 (0.32) 0.19 (0.05) -0.13 (0.01) 
80 0.68 (0.9) 0.28 (0.05) -0.23 (0.01) 
100 1.06 (2.32) 0.35 (0.06) -0.31 (0.02) 

Rm(Low) 

0 0.00 (0.00) 0.00 (0.00) 0.00 (0.01) 
20 -0.40 (0.01) -0.51(0.01) 0.23 (0.01) 
40 -0.75 (0.03) -1.15 (0.05) 0.20 (0.01) 
60 -0.86 (0.05) -1.52 (0.09) 0.15 (0.01) 
80 -0.82 (0.06) -1.67 (0.11) 0.16 (0.01) 
100 -0.77 (0.07) -1.73 (0.12) 0.20 (0.01) 

Rm(Inter.) 

0 0.00 (0.00) 0.00 (0.00) 0.01 (0.01) 
20 -0.15 (0.01) -0.19 (0.01) 0.18 (0.01) 
40 -0.22 (0.02) -0.28 (0.03) 0.17 (0.01) 
60 -0.25 (0.03) -0.29 (0.04) 0.15 (0.01) 
80 -0.26 (0.04) -0.30 (0.04) 0.16 (0.01) 
100 -0.32 (0.05) -0.33 (0.04) 0.21 (0.01) 

Rr(Low) 

0 0.00 (0.00) 0.00 (0.00) 0.01 (0.00) 
20 0.61 (0.01) 0.49 (0.01) -0.61 (0.01) 
40 1.64 (0.07) 0.79 (0.02) -0.96 (0.02) 
60 2.77 (0.27) 0.80 (0.03) -1.09 (0.02) 
80 3.64 (0.80) 0.77 (0.03) -1.14 (0.03) 
100 4.50 (2.21)* 0.75 (0.03) -1.15 (0.03) 

F(Low) × L(Low) 0  0.00 (0.00)  
20  -0.16 (0.01)  



13 

40  -0.36 (0.03)  
60  -0.41 (0.04)  
80  -0.34 (0.05)  
100  -0.3 (0.05)  

L(Inter.) 

0  0.00 (0.00)  
20  -0.15 (0.01)  
40  -0.30 (0.03)  
60  -0.32 (0.04)  
80  -0.26 (0.05)  
100  -0.21 (0.05)  

F(Inter.) × 

L(Low) 

0  0.00 (0.00)  
20  -0.09 (0.01)  
40  -0.27 (0.04)  
60  -0.36 (0.05)  
80  -0.34 (0.05)  
100  -0.34 (0.05)  

L(Inter.) 

0  0.00 (0.00)  
20  -0.07 (0.01)  
40  -0.21 (0.03)  
60  -0.26 (0.05)  
80  -0.24 (0.05)  
100  -0.22 (0.05)  

F(Low) × 

Rm(Low) 

0 0.00 (0.00) 0.00 (0.00) 0.00 (0.01) 
20 0.10 (0.01) -0.25 (0.01) 0.36 (0.01) 
40 0.48 (0.03) -0.39 (0.04) 0.81 (0.02) 
60 0.98 (0.04) -0.38 (0.07) 1.23 (0.03) 
80 1.39 (0.06) -0.33 (0.09) 1.52 (0.04) 
100 1.81 (0.10) -0.28 (0.10)** 1.76 (0.06) 

Rm(Inter.) 

0 0.00 (0.00) 0.00 (0.00) -0.01 (0.01) 
20 0.08 (0.01) -0.15 (0.01) 0.28 (0.01) 
40 0.34 (0.02) -0.28 (0.03) 0.74 (0.02) 
60 0.67 (0.04) -0.30 (0.04) 1.16 (0.03) 
80 0.98 (0.06) -0.26 (0.04) 1.48 (0.04) 
100 1.30 (0.09) -0.21 (0.04) 1.70 (0.06) 

F(Inter.) × 

Rm(Low) 

0 0.00 (0.00) 0.00 (0.00) -0.01 (0.01) 
20 0.02 (0.01) -0.07 (0.02) 0.10 (0.01) 
40 0.11 (0.03) -0.15 (0.05)** 0.18 (0.01) 
60 0.23 (0.04) -0.17 (0.08)* 0.30 (0.02) 
80 0.32 (0.04) -0.16 (0.09) 0.38 (0.02) 
100 0.41 (0.05) -0.15 (0.10) 0.44 (0.02) 

Rm(Inter.) 

0 0.00 (0.00) 0.00 (0.00) -0.01 (0.01) 
20 0.01 (0.01) -0.03 (0.01)* 0.07 (0.01) 
40 0.07 (0.02) -0.11 (0.03) 0.18 (0.01) 
60 0.18 (0.03) -0.17 (0.04) 0.28 (0.02) 
80 0.27 (0.03) -0.19 (0.04) 0.36 (0.02) 
100 0.34 (0.04) -0.19 (0.05) 0.42 (0.02) 

F(Low) 

× Rr(Low) 

0   0.00 (0.01) 
20   0.01 (0.01) 
40   -0.15 (0.04) 
60   -0.37 (0.09) 
80   -0.43 (0.18)* 
100   -0.49 (0.28) 

F(Inter.) 

0   -0.01 (0.01) 
20   -0.01 (0.01) 
40   -0.15 (0.03) 
60   -0.33 (0.04) 
80   -0.49 (0.07) 
100   -0.62 (0.09) 

L(Low) × Rm(Low) 0 0.00 (0.00) 0.00 (0.00) 0.00 (0.01) 
20 0.12 (0.01) 0.20 (0.01) -0.02 (0.01)* 
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40 0.22 (0.03) 0.46 (0.05) 0.03 (0.01)* 
60 0.23 (0.05) 0.52 (0.08) 0.10 (0.01) 
80 0.19 (0.07)** 0.48 (0.10) 0.20 (0.02) 
100 0.15 (0.08)* 0.42 (0.11) 0.32 (0.02) 

Rm(Inter.) 

0 0.00 (0.00) 0.00 (0.00) -0.01 (0.01) 
20 0.07 (0.01) 0.10 (0.01) -0.04 (0.01) 
40 0.10 (0.02) 0.15 (0.03) 0.00 (0.01) 
60 0.12 (0.04)** 0.11 (0.03) 0.07 (0.01) 
80 0.13 (0.05)** 0.04 (0.04) 0.17 (0.02) 
100 0.17 (0.06)** -0.02 (0.04) 0.29 (0.02) 

L(Inter.) × 

Rm(Low) 

0 0.01 (0.00) -0.01 (0.00) -0.01 (0.01) 
20 0.07 (0.01) 0.19 (0.01) 0.02(0.01)** 
40 0.10 (0.03)** 0.50 (0.05) 0.07 (0.01) 
60 0.09 (0.05) 0.65 (0.08) 0.13 (0.01) 
80 0.03 (0.07) 0.67 (0.10) 0.23 (0.02) 
100 0 (0.08) 0.64 (0.10) 0.32 (0.02) 

Rm(Inter.) 

0 0.00 (0.00) 0.00 (0.00) -0.01 (0.01) 
20 0.05 (0.01) 0.11 (0.01) 0.00 (0.01) 
40 0.06 (0.02)** 0.17 (0.02) 0.04 (0.01)** 
60 0.09 (0.04)* 0.14 (0.03) 0.10 (0.02) 
80 0.08 (0.05) 0.09 (0.03)* 0.21 (0.02) 
100 0.13 (0.06)* 0.04 (0.04) 0.28 (0.02) 

L(Low) 

× Rr(Low) 

0 0.00 (0.01) 0.00 (0.00) 0.00 (0.01) 
20 0.06 (0.02)** 0.06 (0.01) -0.17 (0.01) 
40 0.1 (0.09) 0.24 (0.03) -0.54 (0.03) 
60 0.06 (0.33) 0.15 (0.04) -1.03 (0.06) 
80 0.01 (0.94) -0.04 (0.04) -1.48 (0.13) 
100 -0.13 (2.45) -0.16 (0.04) -1.91 (0.26) 

L(Inter.) 

0 -0.01 (0.01) 0.00 (0.00) -0.01 (0.01) 
20 0.05 (0.02)* 0.07 (0.01) -0.20 (0.01) 
40 0.03 (0.08) 0.14 (0.03) -0.61 (0.03) 
60 -0.06 (0.32) 0.04 (0.04) -1.08 (0.07) 
80 -0.18 (0.9) -0.08 (0.04)* -1.37 (0.13) 
100 -0.49 (2.32) -0.17 (0.04) -1.58 (0.2) 

Rm(Low) 

× Rr(Low) 

0   -0.01 (0.01) 
20   0.29 (0.01) 
40   0.64 (0.02) 
60   0.84 (0.02) 
80   0.90 (0.03) 
100   0.92 (0.03) 

Rm(Inter.) 

0   -0.01 (0.01) 
20   -0.02 (0.01) 
40   0.13 (0.02) 
60   0.21 (0.03) 
80   0.23 (0.03) 
100   0.19 (0.04) 

F(Low) × 
L(Low) × 

Rm(Low) 

0   -0.01 (0.01) 
20   -0.01 (0.01) 
40   -0.01 (0.01) 
60   -0.03 (0.01)* 
80   -0.01 (0.01) 
100   -0.03 (0.01)* 

Rm(Inter.) 

0   0.00 (0.01) 
20   0.00 (0.01) 
40   -0.01 (0.01) 
60   -0.04 (0.01)** 
80   -0.07 (0.02) 
100   -0.09 (0.02) 

L(Inter.) × Rm(Low) 0   0.00 (0.01) 
20   0.00 (0.01) 



15 

40   0.00 (0.01) 
60   -0.02 (0.01) 
80   -0.02 (0.01) 
100   -0.02 (0.01) 

Rm(Inter.) 

0   0.01 (0.01) 
20   0.00 (0.01) 
40   -0.03 (0.01)* 
60   -0.06 (0.01) 
80   -0.11 (0.02) 
100   -0.12 (0.02) 

F(Inter.) × 

L(Low) × 

Rm(Low) 

0   0.00 (0.01) 
20   0.00 (0.01) 
40   -0.01 (0.01) 
60   -0.02 (0.01) 
80   -0.02 (0.01) 
100   -0.02 (0.01) 

Rm(Inter.) 

0   0.00 (0.01) 
20   0.00 (0.01) 
40   -0.02 (0.01) 
60   -0.01 (0.01) 
80   -0.02 (0.02) 
100   -0.03 (0.02) 

L(Inter.) × 

Rm(Low) 

0   -0.01 (0.01) 
20   0.01 (0.01) 
40   -0.01 (0.01) 
60   -0.01 (0.01) 
80   -0.02 (0.01) 
100   -0.02 (0.01) 

Rm(Inter.) 

0   0.00 (0.01) 
20   0.00 (0.01) 
40   -0.02 (0.01) 
60   -0.01 (0.01) 
80   -0.04 (0.02)* 
100   -0.03 (0.02) 

F(Low) × 

L(Low) 

× Rr(Low) 

0 -0.01 (0.01)   
20 -0.04 (0.02)*   
40 -0.11 (0.1)   
60 0.07 (0.52)   
80 0.49 (2.42)   
100 1.1 (13.04)   

L(Inter.) 

0 0.00 (0.01)   
20 -0.06 (0.02)**   
40 -0.21 (0.10)*   
60 -0.09 (0.52)   
80 0.27 (2.42)   
100 0.83 (13.04)   

F(Inter.) × 

L(Low) 

× Rr(Low) 

0 0.00 (0.01)   
20 -0.03 (0.02)   
40 -0.13 (0.09)   
60 -0.3 (0.36)   
80 -0.32 (1.08)   
100 -0.32 (3.05)   

L(Inter.) 

0 0.01 (0.01)   
20 -0.04 (0.02)   
40 -0.18 (0.09)   
60 -0.4 (0.36)   
80 -0.46 (1.08)   
100 -0.51 (3.05)   

F(Low) × Rm(Low) × Rr(Low) 0   0.00 (0.01) 
20   -0.04 (0.01)** 
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40   0.08 (0.04)* 
60   0.26 (0.10)** 
80   0.31 (0.18) 
100   0.38 (0.28) 

Rm(Inter.) 

0   0.00 (0.01) 
20   -0.06 (0.02) 
40   -0.14 (0.04)** 
60   -0.14 (0.1) 
80   -0.24 (0.18) 
100   -0.27 (0.29) 

F(Inter.) × 

Rm(Low) 

× Rr(Low) 

0   0.00 (0.01) 
20   -0.01 (0.01) 
40   0.14 (0.03) 
60   0.29 (0.05) 
80   0.45 (0.07) 
100   0.58 (0.09) 

Rm(Inter.) 

0   0.00 (0.01) 
20   -0.02 (0.01) 
40   0.00 (0.03) 
60   0.09 (0.05) 
80   0.18 (0.07)* 
100   0.25 (0.1)* 

L(Low) × 

Rm(Low) 

× Rr(Low) 

0   0.00 (0.01) 
20   0.01 (0.01) 
40   0.25 (0.03) 
60   0.68 (0.06) 
80   1.10 (0.13) 
100   1.50 (0.26) 

Rm(Inter.) 

0   0.00 (0.01) 
20   0.03 (0.02)* 
40   0.05 (0.03) 
60   0.18 (0.07)** 
80   0.35 (0.14)* 
100   0.57 (0.27)* 

L(Inter.) × 

Rm(Low) 

× Rr(Low) 

0   0.01 (0.01) 
20   0.01 (0.01) 
40   0.30 (0.03) 
60   0.71 (0.07) 
80   0.97 (0.13) 
100   1.16 (0.2) 

Rm(Inter.) 

0   0.01 (0.01) 
20   -0.05 (0.02)** 
40   -0.07 (0.04) 
60   0.03 (0.08) 
80   0.06 (0.14) 
100   0.11 (0.21) 
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Appendix 2 
Pollinator foraging activity in the model 
Statistical analysis for pollinator behavior in relation to plant community characteristics 

We first studied visitation rate per flower to each of the three species as a function of the four 

factors. To analyze which combination of traits and trait interactions best predicted the change in 

visitation rate per flower through time, we built a set of generalized linear mixed models (GLMM; 

normal distribution with identity link). The four factors (floral similarity, reward amount in model 

and reference and learning ability) and different combinations of their interaction terms were 

treated as fixed factors, simulation year as a within-level (repeated measures) factor. To reduce data 

quantity, we analyzed the generated results every 20 years. We identified the most parsimonious 

model out of the set (based on AICc values). Because studying all possible combinations of 

interactions exceeded our computer power, we used a stepwise forward selection based on Furnival 

and Wilson (1974; see also Schroeder-Georgi et al. 2016; Appendix 1). 

We then studied the effect of factor combinations on pollinator choice by dividing the visits of 

each pollinator into sequential pairs and counting sequence frequencies between plant species 

combination. We divided the sequences in which pollinators left a model or a reference flower 

according to the reward experience (rewarding versus non-rewarding flowers, e.g. because they 

were recently depleted). This way, we were able to estimate the effect of negative reward 

experiences on pollinator decisions. Overall, we had fifteen combinations of plant species pairs 

(leaving a mimic, a rewarding or non-rewarding model or reference and choosing between model, 

mimic and reference flower). Only events in which the choice was made while all three species 

were present in the pollinator’s FOV were used for this analysis. We analyzed pollinator choices 

separately for each of the five options of first flower using a set of GLMs. The counting nature of 

the data and a tendency for overdispersion dictated the use of negative binomial distribution with a 

log link in all models. As before, we employed forward selection to choose the most parsimonious 

models. Because we assumed that flower density affects visit choices, we treated the abundance of 

the three species within the pollinator FOV as covariates. 
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Results 
Table A2.1. The terms of the best model selected for each species using forward selection process. 

F – floral similarity; L – pollinator learning ability; Rm – reward level provided by model flower; 

Rr – reward level provided by reference flowers; T - time. The nature of the models requires the 

inclusion of basic components (F, L, Rm and Rr and time). These are not specified in the table, for 

simplification. 

 mimic model reference 

Visitation 

rate per 

flower 

T×F×Rm, T×F×Rr, 

T×L×Rm, T×L×Rr, 

T×Rm×Rr, T×F×Rm×Rr, 

T×L×Rm×Rr 

T×F×L, T×F×Rm, T×F×Rr, 

T×L×Rm, T×L×Rr, 

T×Rm×Rr, T×F×L×Rr, 

T×F×Rm×Rr, T×L×Rm×Rr 

T×F×Rm, T×F×Rr, 

T×L×Rm, T×L×Rr, 

T×Rm×Rr, T×F×L×Rm, 

T×F×Rm×Rr. 

T×L×Rm×Rr 

Foraging 

choices 

F×L, F×Rm, F×Rr, 

L×Rm, L×Rr, Rm×Rr, 

F×L×Rm, F×L×Rr, 

F×Rm×Rr, L×Rm×Rr 

F×L, F×Rm, F×Rr, L×Rm, 

L×Rr, Rm×Rr, F×L×Rm, 

F×L×Rr, F×Rm×Rr, 

L×Rm×Rr 

F×L, F×Rm, F×Rr, L×Rm, 

L×Rr, Rm×Rr, F×L×Rm, 

F×L×Rr, F×Rm×Rr, 

L×Rm×Rr 

 

Visitation rates per flower 

the best models selected to describe the individual visitation rate to model and reference flowers 

were relatively complex, composed of six and five combination of three-way interactions, 

respectively, and three terms of four-way interactions (Table A2.1–A2.3). The best model selected 

for mimic flowers was composed of a combination of two four-way interactions (Table A2.1–A2.3). 

Although complex, some general patterns could be detected: 1) higher similarity between model and 

mimic tended to increase individual visitation rate to the two flower species and to decrease 

visitation rate to reference, regardless of the specific interaction term (Fig. A2.1–A2.3); 2) 

counterintuitively, higher reward levels provided by model tended to decrease individual visitation 

rate to mimic and model flowers and to increase visitation rate to reference, especially in relation to 

low floral similarity and lower learning abilities; 3) the presence of rewarding reference flowers had 

yet another unexpected significant effect on pollinator visits. Visitation rate to mimic and model 

increased regardless of other traits and visitation rate to reference decreased when it provided 

reward; the effect of learning was less clear, but some tendencies for lower visitation rate to model 

and higher to mimic with higher learning abilities were detected. Reference flowers were visited 

more the lower the learning abilities of the pollinators. 

When focusing on the visitation rate per mimic flower in the Batesian mimicry scenarios, it 

reached a stable, but low, value when reference did not provide a reward (Fig. A2.4A). When 
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reference offered reward, visitation rate showed a linear increase that reached the highest values 

when model provided intermediate levels of reward and tended to reach stable intermediate values 

in the case of high reward levels. Within these two groups, higher learning abilities increased 

visitation rate to mimic. When mimic was the only non-rewarding species in general food deception 

scenarios, visitation rate was higher when reward offered by model was intermediate (and similar to 

reward levels in reference) and when learning ability higher (Fig. A2.4B). When both mimic and 

model provided no reward, visitation rate was the highest, and tended to show a linear increase. 

When model provided reward (either high or intermediate levels) visitation rate reached stable, but 

lower, values (Fig. A2.4C). 

 

Foraging choices 

Model selection indicated that the best explanatory model for all species was the full model (Table 

A2.1, Table A2.4–A2.5), making it difficult to interpret the results. Nevertheless, some general 

tendencies can be detected: overall, after a satisfactory visit (i.e. with reward) to a model pollinators 

tended to stay on model flowers, and to switch at lower levels to mimics (Fig. A2.5). Switching to 

mimic was always lower than random chance (i.e. 50% probability) and approached 50% when 

model and mimic had similar floral signals. Additionally, after satisfactory visits, pollinators almost 

never switched to reference flowers. After a satisfactory visit to a reference flower pollinators 

always chose a reference and never switched away to a model or a mimic. 

Learning ability had little effect on the choice of flowers after a satisfying visit to a model. As 

expected, pollinators stayed in models more the lower the similarity between flowers and the higher 

the reward levels (Fig. A2.5A). Higher flower similarity and relatively low reward levels caused the 

pollinators to switch between model and mimic and to stay in a model in a similar rate (Fig. 2A5D-

E). This indicated a random choice between the two species. Higher learning ability increased the 

tendency of pollinators to return to a second visit in a model after a disappointing visit. These 

tendencies were stronger the less similar the model flowers were and when reference flowers in the 

system offered low reward. Switching away from a model to a reference showed the opposite 

dynamics (Fig. A2.5C). 

In cases where reference offered a reward, pollinators tended to switch away from the model – 

mimic system after a visit to a mimic. These tendencies were stronger when similarities between 

model and mimic were higher and when learning abilities were lower. Pollinators switched back to a 

model the lower the similarities between the flowers and the higher the reward level in the model. 

Pollinators stayed for a second visit in a mimic between 50% and 57% of the time when reference 

flowers offered low reward (Fig. A2.5G–H). 
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When Reference was potentially rewarding, Reference flowers were preferred by pollinators 

even after a dissatisfying experience. This was intensified with pollinators learning abilities and 

with increasing similarities between model and mimic. 

 

Discussion 
Pollinator visitation rate per flower seems on a first inspection to be counterintuitive, as generally it 

seems that pollinators preferred the less attractive flowers. However, this result is a byproduct of the 

fact that even the rewarding flowers in our model were experienced as non-satisfying during certain 

visits. This is a realistic scenario, because even flowers that can produce nectar constantly require 

certain period of time to replenish their volume after a visit, or under different environmental 

conditions (Heil et al. 2011). As pollinators tended to switch away from flower species after a 

disappointing experience, the frequency of events in which pollinators chose to switch away from 

the rewarding species became constant after the abundance of the rewarding species had stabilized. 

Simultaneously, we can assume that the non-rewarding species in the community were declining in 

a rate correlated with time (∝ 1 𝑡𝑡� ). 

Because our system is a closed one, the frequency of switches away from the disappointing 

rewarding flower (C) is equal to the number of overall visits to the non-rewarding flowers in the 

community. Therefore, the number of visits per individual flower to the non-rewarding species 

followed a ratio 𝐶𝐶1
𝑡𝑡�

= 𝐶𝐶𝑡𝑡. 

Note that although visitation rates per flower of a non-rewarding species increased linearly, 

their abundance continued to decline as there was not enough conspecific pollen exchange to 

maintain a stable population. 

 

Reference 
Heil, M. 2011. Nectar: generation, regulation and ecological functions. – Trends Plant Sci. 16: 191–

200.  
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Figure A2.1. Dynamics of the number of visits per mimic flower. The figure shows all the 

interaction terms composing the best model describing the change in the average number of visits 

per individual mimic flower through time. The model was selected based on set of GLMM (Normal 

distribution with identity link). F0/F1/F2 – low/intermediate/high floral similarity between model 

and mimic; L0/L1/L2 – pollinator’s low/intermediate/high learning abilities; Rm0/Rm1/Rm2 – 

no/intermediate/high reward levels offered by model flowers; Rr0/Rr1 – no/intermediate reward 

levels offered by reference flowers. 
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Figure A2.2. Dynamics of the number of visits per model flower. The figure shows all the 

interaction terms composing the best model describing the change in the average number of visits 

per individual model flower through time. The model was selected based on set of GLMM (normal 

distribution with identity link). F0/F1/F2 – low/intermediate/high floral similarity between model 

and mimic; L0/L1/L2 – pollinator’s low/intermediate/high learning abilities; Rm0/Rm1/Rm2 – 

no/intermediate/high reward levels offered by model flowers; Rr0/Rr1 – no/intermediate reward 

levels offered by reference flowers. 
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Figure A2.3. Dynamics of the number of visits per reference flower. The figure shows all the 

interaction terms composing the best model describing the change in the average number of visits 

per individual reference flower through time. The model was selected based on set of GLMM 

(normal distribution with identity link). F0/F1/F2 – low/intermediate/high floral similarity between 

model and mimic; L0/L1/L2 – pollinator’s low/intermediate/high learning abilities; Rm0/Rm1/Rm2 

– no/intermediate/high reward levels offered by model flowers; Rr0/Rr1 – no/intermediate reward 

levels offered by reference flowers. 
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Figure A2.4. Dynamics of the number of visits per mimic flower in different deception scenarios. 

(A) Batesian mimicry scenarios (floral similarity between mimic and model is high and model 

provides intermediate/high reward). (B) General food deception scenarios in which only mimic does 

not provide a reward (floral similarity between the three flower species is low; model provides 

intermediate/high reward; Reference provides intermediate reward); (C) General food deception 

scenarios in which two species provided no reward. L0/L1/L2 – pollinator’s low/intermediate/high 

learning abilities; Rm0/Rm1/Rm2 – no/intermediate/high reward levels offered by model flowers; 

Rr0/Rr1 – no/intermediate reward levels offered by reference flowers. 
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Figure A2.5. Effect of different traits on pollinator choice. Choices are presented as proportion of the events 
in which a specific sequence of flower pair was visited out of all performed pairs. Rows represent the flower 
the pollinator left; columns represent the flower the pollinator chose afterwards. x-axes represent increasing 
learning abilities, from low (L0) to high (L2). The same legend is used for all sub-figures in a row, hence’ 
legends are presented only in the sub-figures in the middle column. F0/F1/F2 – low/intermediate/high floral 
similarity between model and mimic; Rm0/Rm1/Rm2 – no/intermediate/high reward levels offered by model 
flowers; Rr0/Rr1 – no/intermediate reward levels offered by reference flowers.  
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Table A2.2. Pollinator visit models. The calculations were based on a forward selection algorithm 

as described in the text. All models that include interactions between traits also include the effect of 

the four basic traits. All terms in the models interact with time (Year). The table shows the AICc 

values for each model and the normalized model likelihood (Wi). The selected models are presented 

in bold. 

 

Pollinator’s visits per flower 

mimic model reference 

AICc Wi AICc Wi AICc Wi 

Time 18480 0 18629 0 2524 0 

F 18549 0 18407 0 2362 0 

L 18191 0 18461 0 2092 0 

Rm 17046 0 15785 0 464 0 

Rr 8933 0 12084 0 -4256 0 

F, L, Rm, Rr 1647 0 2854 0 -12042 0 

FL 1693 0 2710 0 -12446 0 

FRm 1704 0 2489 0 -13089 0 

FRr 1626 0 2184 0 -12756 0 

LRm 1061 0 2093 0 -13086 0 

LRr 432 0 2099 0 -13690 0 

RmRr -3834 0 -4022 0 -16039 0 

FL, RmRr -3810 0 -4279 0 -16076 0 

FRm, RmRr -3815 0 -4465 0 -16984 0 

FRr, RmRr -3923 0 -5087 0 -16464 0 

LRm, RmRr -4758 0 -5165 0 -16996 0 

LRr, RmRr -5471 0 -4952 0 -17707 0 

FL, LRm, RmRr   -5524 0   

FL, LRr, RmRr -5456 0   -17781 0 

FRm, LRm, RmRr   -5714 0   

FRm, LRr, RmRr -5459 0   -18780 0 

FRr, LRm, RmRr   -6438 0   

FRr, LRr, RmRr -5584 0   -18226 0 

LRm, LRr, RmRr -6794 0 -6320 0 -18501 0 

FL, FRm, LRr, RmRr     -18890 0 

FL, FRr, LRm, RmRr   -6832 0   

FL, LRm, LRr, RmRr -6792 0     

FRm, FRr, LRm, RmRr   -6927 0   

FRm, FRr, LRr, RmRr     -19221 0 

FRm, LRm, LRr, RmRr -6800 0   -19668 4.7E-265 

FRr, LRm, LRr, RmRr -6946 5.0E-298 -6927 0   

FL, FRm, LRm, LRr, RmRr     -19755 2.8E-246 



11 

FL, FRr, LRm, LRr, RmRr -6939 1.3E-299 -8250 0   

FRm, FRr, LRm, LRr, RmRr -6966 1.4E-293 -8241 0 -20134 7.0E-164 

FL, FRm, FRr, LRm, LRr, RmRr -6953 1.9E-296 -8727 0 -20171 1.0E-155 

FRm, FRr, LRm, LRr, RmRr, FLRm -6801 0     

FRm, FRr, LRm, LRr, RmRr, FLRr -6892 0     

FRm, FRr, LRm, LRr, RmRr, FRmRr -6966 9.6E-294     

FRm, FRr, LRm, LRr, RmRr, LRmRr -8294 3.0E-05     

FL, FRm, FRr, LRm, LRr, RmRr, FLRm   -8673 0 -20261 2.4E-136 

FL, FRm, FRr, LRm, LRr, RmRr, FLRr   -8789 0 -20160 3.0E-158 

FL, FRm, FRr, LRm, LRr, RmRr, FRmRr   -8886 1.2E-301 -20402 1.3E-105 

FL, FRm, FRr, LRm, LRr, RmRr, LRmRr   -10023 8.2E-55 -20656 1.8E-50 

FRm, FRr, LRm, LRr, RmRr, FLRm, LRmRr -8127 1.4E-41     

FRm, FRr, LRm, LRr, RmRr, FLRr, LRmRr -8237 1.1E-17     

FRm, FRr, LRm, LRr, RmRr, FRmRr, LRmRr -8314 1.0E+00     

FL, FRm, FRr, LRm, LRr, RmRr, FLRm, LRmRr   -9955 1.3E-69 -20709 4.7E-39 

FL, FRm, FRr, LRm, LRr, RmRr, FLRr, LRmRr   -10110 7.8E-36 -20612 5.2E-60 

FL, FRm, FRr, LRm, LRr, RmRr, FRmRr, LRmRr   -10194 9.6E-18 -20869 3.2E-04 

FRm, FRr, LRm, LRr, RmRr, FLRm, FRmRr, LRmRr -8154 8.8E-36     

FRm, FRr, LRm, LRr, RmRr, FLRr, FRmRr, LRmRr -8253 2.8E-14     

FL, FRm, FRr, LRm, LRr, RmRr, FLRm, FRmRr, LRmRr   -10132 4.3E-31 -20886 1.0E+00 

FL, FRm, FRr, LRm, LRr, RmRr, FLRr, FRmRr, LRmRr   -10272 1.0E+00 -20816 8.9E-16 

FL, FRm, FRr, LRm, LRr, RmRr, FLRm, FLRr, FRmRr, LRmRr   -10192 3.9E-18 -19643 1.8E-270 
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Table A2.3. Coefficients (SE) for the best pollinator visit models. Models were selected for each of 

the three plant species based on the forward selection process presented in Table A2.2. All the 

parameters presented are terms of the interactions through time. Factor abbreviation follows the 

same rules as Table A2.2. Bold values p < 0.001; ** 0.001 < p < 0.01; * 0.01 < p < 0.05. 

 

 ×Year mimic model reference 

Time 

0 -4.33(0.05) -3.67 (0.06) -2.27 (0.06) 

20 -0.95(0.05) -0.33 (0.06) 0.24 (0.06) 

40 -0.34(0.05) 0.17 (0.06)** 0.32 (0.06) 

60 -0.29(0.06) 0.08 (0.07) 0.11 (0.07) 

80 -0.05(0.07) 0.03 (0.09) 0.06 (0.08) 

100 0(0.00) 0.01 (0.00) 0.01 (0.00) 

F(Low) 

0 0(0.01) 0.52 (0.01) -0.29 (0.01) 

20 0.03(0.01) 0.27 (0.01) -0.15 (0.01) 

40 0(0.01) -0.04(0.01)** -0.11 (0.01) 

60 -0.09(0.04)* -0.20 (0.04) -0.19 (0.02) 

80 -0.08(0.06) -0.25(0.08)** -0.28 (0.06) 

100 0.02(0.06) -0.32 (0.07) -0.25(0.09)* 

F(Inter.) 

0 0.04(0.01) 0.18 (0.02) -0.09 (0.01) 

20 0.04(0.01) 0.13 (0.01) -0.05 (0.01) 

40 0.01(0.01) -0.01 (0.01) -0.04 (0.01) 

60 -0.08(0.04)* -0.10(0.04)* -0.09 (0.02) 

80 -0.17(0.06)** -0.02 (0.07) -0.13(0.06)* 

100 -0.08(0.06) -0.06 (0.07) -0.14 (0.09) 

L(Low) 

0 0.01(0.01) 0.01 (0.02) -0.01 (0.01) 

20 0.05(0.01) 0.09 (0.01) -0.03 (0.01) 

40 0.08(0.01) 0.13 (0.01) -0.04 (0.01) 

60 0.04(0.04) 0.11 (0.04)* -0.13 (0.02) 

80 -0.19(0.06)** 0.17 (0.07)* -0.22 (0.06) 

100 -0.27(0.06) 0.09 (0.07) -0.31 (0.09) 

L(Inter.) 

0 0.08(0.01) 0.04 (0.02)* -0.05 (0.01) 

20 0.07(0.01) 0.10 (0.01) -0.04 (0.01) 

40 0.03(0.01)* 0.09 (0.01) -0.03 (0.01) 

60 -0.08(0.04)* 0.07 (0.04) -0.13 (0.02) 

80 -0.26(0.06) 0.09 (0.08) -0.2 (0.06) 

100 -0.34(0.06) 0.08 (0.07) -0.26 (0.09) 

Rm(Low) 

0 0.52(0.02) -0.96 (0.03) 0.34 (0.01) 

20 0(0.01) -0.65 (0.01) 0.05 (0.01) 

40 -0.09(0.02) 0.07 (0.01) 0.01 (0.01) 
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60 0(0.04) 0.83 (0.04) 0.00 (0.02) 

80 0(0.00)** 1.33 (0.07) 0.00 (0.06) 

100 0.9(0.10) 1.63 (0.06) 0.01 (0.09) 

Rm(Inter.) 

0 -0.55(0.02) -0.55 (0.02) 0.25 (0.01) 

20 0(0.00) -0.32 (0.01) 0.04 (0.01) 

40 0(0.02) 0.10 (0.01) 0.02 (0.01) 

60 -0.46(0.08) 0.66 (0.04) 0.02 (0.02) 

80 -0.67(0.06) 1.02 (0.07) 0.02 (0.06) 

100 1.05(0.07) 1.06 (0.07) 0.02 (0.09) 

Rr(Low) 

0 0.55(0.01) 0.56 (0.01) -0.72 (0.02) 

20 0.2(0.01) 0.22 (0.01) -0.19 (0.01) 

40 -0.15(0.02) -0.05(0.02)** -0.03(0.01)* 

60 -0.42(0.06) -0.22 (0.06) -0.07 (0.02) 

80 -0.67(0.10) -0.22 (0.11)* -0.11(0.05)* 

100 -0.8(0.11) -0.26(0.09)** -0.08 (0.08) 

F(Low) × 

L(Low) 

0  -0.18 (0.02) 0.14 (0.02) 

20  -0.16 (0.01) 0.10 (0.01) 

40  -0.08 (0.02) 0.08 (0.01) 

60  -0.05 (0.03) 0.16 (0.03) 

80  -0.14 (0.06)* 0.30 (0.06) 

100  0.00 (0.07) 0.43 (0.09) 

L(Inter.) 

0  -0.15 (0.02) 0.11 (0.02) 

20  -0.13 (0.01) 0.07 (0.01) 

40  -0.07 (0.02) 0.05 (0.01) 

60  -0.06 (0.03)* 0.12 (0.03) 

80  0.02 (0.06) 0.32 (0.06) 

100  0.03 (0.06) 0.35 (0.09) 

F(Inter.) × 

L(Low) 

0  -0.08 (0.02) 0.04 (0.02)* 

20  -0.08 (0.01) 0.03 (0.01) 

40  -0.04(0.01)** 0.03 (0.01)* 

60  0.01 (0.03) 0.05 (0.03) 

80  -0.20 (0.05) 0.1 (0.06) 

100  -0.11 (0.07) 0.12 (0.1) 

L(Inter.) 

0  -0.02 (0.02) -0.01 (0.02) 

20  -0.06 (0.01) 0.02 (0.01)* 

40  -0.05(0.02)** 0.02 (0.01) 

60  -0.04 (0.03) 0.07 (0.03)* 

80  -0.19 (0.05) 0.05 (0.07) 

100  -0.26 (0.07) 0.13 (0.10) 

F(Low) × Rm(Low) 
0 -0.07(0.02)** -0.30 (0.02) 0.29 (0.02) 

20 -0.03(0.01) -0.04 (0.01) 0.14 (0.01) 
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40 0.01(0.02) 0.10 (0.01) 0.12 (0.02) 

60 0.08(0.04) 0.16 (0.04) 0.17 (0.03) 

80 0.15(0.07)* 0.1 (0.08) 0.27 (0.08) 

100 -0.16(0.08) 0.04 (0.07) 0.23 (0.12) 

Rm(Inter.) 

0 0.05(0.02)** -0.06 (0.02) 0.2 (0.02) 

20 0.02(0.01)* 0.02 (0.01)** 0.12 (0.01) 

40 -0.02(0.02) -0.05 (0.02)** 0.08 (0.02) 

60 0.01(0.04) -0.27 (0.05) 0.13 (0.03) 

80 -0.15(0.07)* -0.43 (0.09) 0.22 (0.08)* 

100 -0.25(0.08)** -0.46 (0.08) 0.17 (0.12) 

F(Inter.) × 

Rm(Low) 

0 -0.03(0.02) -0.08 (0.02)** 0.08 (0.02) 

20 -0.03(0.01) -0.02 (0.01)* 0.05 (0.01) 

40 -0.01(0.02) 0.04 (0.01)* 0.05 (0.02) 

60 0.1(0.04)* 0.06 (0.04) 0.09 (0.03)* 

80 0.2(0.07)** -0.04 (0.07) 0.12 (0.08) 

100 0.02(0.08) -0.20 (0.07)* 0.14 (0.12) 

Rm(Inter.) 

0 0.02(0.02) 0 (0.02) 0.04 (0.02)* 

20 -0.01(0.01) 0.01 (0.01) 0.04 (0.01) 

40 -0.02(0.02) -0.01 (0.02) 0.02 (0.02) 

60 0.05(0.04) -0.14(0.04)** 0.08 (0.03)* 

80 0.07(0.07) -0.15 (0.08)* 0.1 (0.08) 

100 -0.01(0.08) -0.27 (0.07) 0.14 (0.12) 

F(Low) 

× Rr(Low) 

0 -0.07(0.01) -0.25 (0.02) -0.03 (0.02) 

20 -0.09(0.01) -0.20 (0.01) -0.01 (0.01) 

40 0.05(0.02)** -0.02 (0.02) 0.13 (0.01) 

60 0.25(0.06) 0.13 (0.07) 0.33 (0.02) 

80 0.35(0.11)** 0.19 (0.13) 0.53 (0.05) 

100 0.3(0.12)* 0.26 (0.12)* 0.54 (0.08) 

F(Inter.) 

0 -0.05(0.01) -0.08 (0.02) -0.01 (0.02) 

20 -0.06(0.01) -0.09 (0.01) 0.00 (0.01) 

40 0(0.02) -0.02 (0.02) 0.03 (0.01)* 

60 0.1(0.07) 0.08 (0.07) 0.12 (0.02) 

80 0.18(0.12) 0 (0.13) 0.15 (0.06)* 

100 0.1(0.13) 0.04 (0.11) 0.13 (0.09) 

L(Low) × 
Rm(Low) 

0 0.48(0.02) 0.48 (0.03) -0.09 (0.02) 

20 0.43(0.01) 0.4 (0.01) -0.02(0.01)* 

40 0.24(0.02) 0.16 (0.02) 0.01 (0.02) 

60 0.11(0.04)** -0.04 (0.04) 0.12 (0.03) 

80 0.35(0.07) -0.13 (0.08) 0.21 (0.08)* 

100 0.3(0.11)** -0.24(0.07)** 0.3 (0.12)* 

Rm(Inter.) 0 0.28(0.02) 0.27 (0.02) -0.09 (0.02) 
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20 0.21(0.01) 0.18 (0.01) -0.02 (0.01) 

40 0.1(0.02) 0.06 (0.02) 0.00 (0.02) 

60 -0.05(0.04) -0.20 (0.05) 0.08 (0.03)* 

80 0.14(0.07)* -0.30 (0.08) 0.21 (0.08)* 

100 -0.04(0.08) -0.33 (0.08) 0.27 (0.12)* 

L(Inter.) × 

Rm(Low) 

0 0.28(0.03) 0.33 (0.03) -0.02 (0.02) 

20 0.3(0.01) 0.28 (0.01) 0.01 (0.01) 

40 0.24(0.02) 0.18 (0.02) 0.02 (0.02) 

60 0.22(0.04) 0.09 (0.04)* 0.12 (0.03) 

80 0.39(0.07) 0.11 (0.08) 0.20 (0.08)* 

100 0.47(0.11) 0.19 (0.07)** 0.25 (0.12)* 

Rm(Inter.) 

0 0.18(0.02) 0.19 (0.02) -0.04(0.02)* 

20 0.17(0.01) 0.14 (0.01) -0.01 (0.01) 

40 0.11(0.02) 0.03 (0.02) 0.00 (0.02) 

60 0.04(0.04) -0.17 (0.05) 0.07 (0.03)* 

80 0.27(0.07) -0.40 (0.08) 0.15 (0.08) 

100 0(0.08) -0.36 (0.08) 0.23 (0.12) 

L(Low) 

× Rr(Low) 

0 0.06(0.01) 0.02 (0.02) -0.09 (0.02) 

20 -0.04(0.01) -0.08 (0.01) 0.02 (0.01) 

40 -0.16(0.02) -0.14 (0.02) 0.17 (0.01) 

60 -0.22(0.06) -0.14 (0.07) 0.45 (0.02) 

80 -0.09(0.11) -0.22 (0.13) 0.73 (0.06) 

100 0.01(0.12) -0.12 (0.11) 1.00 (0.08) 

L(Inter.) 

0 0.03(0.01)** 0.01 (0.02) -0.15 (0.02) 

20 -0.05(0.01) -0.08 (0.01) -0.02(0.01)* 

40 -0.11(0.02) -0.11 (0.02) 0.17 (0.01) 

60 -0.1(0.06) -0.09 (0.07) 0.43 (0.02) 

80 -0.02(0.11) -0.12 (0.13) 0.63 (0.06) 

100 0.1(0.12) -0.09 (0.11) 0.81 (0.08) 

Rm(Low) 

× Rr(Low) 

0 0.52(0.03) 0.49 (0.03) 0.28 (0.02) 

20 0.58(0.01) 0.55 (0.01) 0.08 (0.01) 

40 0.24(0.02) 0.08 (0.02) -0.02 (0.02) 

60 -0.26(0.07) -0.54 (0.07) -0.02 (0.03) 

80 -0.38(0.13)** -1.00 (0.12) 0.02 (0.07) 

100 -0.68(0.16) -1.33 (0.1) -0.02 (0.11) 

Rm(Inter.) 

0 0.44(0.02) 0.41 (0.02) 0.01 (0.02) 

20 0.33(0.01) 0.30 (0.01) 0.02 (0.01) 

40 0.02(0.02) -0.09 (0.02) -0.03 (0.02) 

60 -0.46(0.08) -0.65 (0.07) -0.01 (0.03) 

80 -0.67(0.14) -1.01 (0.13) 0.02 (0.07) 

100 -1.04(0.15) -1.04 (0.11) 0.01 (0.11) 
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F(Low) × 

L(Low) × 

Rm(Low) 

0   -0.15 (0.02) 

20   -0.1 (0.01) 

40   -0.08 (0.02) 

60   -0.15 (0.04) 

80   -0.28 (0.09) 

100   -0.4 (0.14) 

Rm(Inter.) 

0   -0.14 (0.02) 

20   -0.09 (0.01) 

40   -0.05(0.02)* 

60   -0.13 (0.04) 

80   -0.27 (0.09) 

100   -0.37 (0.13) 

L(Inter.) × 

Rm(Low) 

0   -0.13 (0.02) 

20   -0.07 (0.01) 

40   -0.06 (0.02) 

60   -0.12 (0.04) 

80   -0.31 (0.09) 

100   -0.33(0.14)* 

Rm(Inter.) 

0   -0.11 (0.02) 

20   -0.06 (0.01) 

40   -0.01 (0.02) 

60   -0.07(0.04)* 

80   -0.27 (0.09) 

100   -0.30(0.13)* 

F(Inter.) × 

L(Low) × 

Rm(Low) 

0   -0.05(0.02)* 

20   -0.04 (0.01) 

40   -0.03 (0.02) 

60   -0.05 (0.04) 

80   -0.09 (0.09) 

100   -0.11 (0.14) 

Rm(Inter.) 

0   -0.03 (0.02) 

20   -0.02 (0.01) 

40   -0.02 (0.02) 

60   -0.05 (0.04) 

80   -0.11 (0.09) 

100   -0.12 (0.14) 

L(Inter.) × Rm(Low) 

0   -0.01 (0.02) 

20   -0.03(0.01)* 

40   -0.02 (0.02) 

60   -0.07 (0.04) 

80   -0.05 (0.09) 
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100   -0.12 (0.14) 

Rm(Inter.) 

0   0.01 (0.02) 

20   -0.02 (0.01) 

40   0.00 (0.02) 

60   -0.04 (0.04) 

80   0.00 (0.09) 

100   -0.16 (0.14) 

F(Low) × 

L(Low) 

× Rr(Low) 

0  0.06 (0.02)**  

20  0.10 (0.01)  

40  0.08 (0.02)  

60  0.1 (0.07)  

80  0.21 (0.12)  

100  0.07 (0.12)  

L(Inter.) 

0  0.04 (0.02)  

20  0.09 (0.01)  

40  0.08 (0.02)  

60  0.11 (0.07)  

80  0.03 (0.12)  

100  0.01 (0.11)  

F(Inter.) × 

L(Low) 

× Rr(Low) 

0  0.02 (0.02)  

20  0.05 (0.01)  

40  0.06 (0.02)**  

60  0.01 (0.07)  

80  0.24 (0.12)  

100  0.16 (0.12)  

L(Inter.) 

0  -0.02 (0.02)  

20  0.03 (0.01)  

40  0.05 (0.02)*  

60  0.04 (0.07)  

80  0.21 (0.12)  

100  0.27 (0.11)  

F(Low) × 

Rm (Low) 

× Rr(Low) 

0 0.13(0.02) 0.16 (0.03) 0.01 (0.02) 

20 0.09(0.01) 0.02 (0.01) 0.01 (0.01) 

40 -0.06(0.02)* -0.08 (0.02) -0.14 (0.02) 

60 -0.26(0.08)** -0.18 (0.08)* -0.3 (0.03) 

80 -0.44(0.15)** -0.13 (0.14) -0.51 (0.08) 

100 -0.17(0.17) -0.08 (0.12) -0.51 (0.12) 

Rm (Inter.) 

0 0.01(0.02) -0.01 (0.02) -0.02 (0.03) 

20 0.02(0.01)* -0.04 (0.01) -0.01 (0.01) 

40 -0.03(0.03) 0.06 (0.02)* -0.07 (0.02) 

60 -0.13(0.09) 0.28 (0.08)** -0.19 (0.03) 



18 

80 -0.05(0.16) 0.44 (0.15)** -0.36 (0.07) 

100 -0.01(0.17) 0.46 (0.13) -0.32 (0.11) 

F(Inter.) × 

Rm (Low) 

× Rr(Low) 

0 0.03(0.02) 0.05 (0.03) 0.02 (0.02) 

20 0.04(0.01) 0.01 (0.01) 0.01 (0.01) 

40 
0.01(0.02) 

-0.02 (0.02) 
-0.04 

(0.02)* 

60 -0.09(0.08) -0.06 (0.07) -0.1 (0.03) 

80 -0.18(0.16) 0.04 (0.13) -0.14 (0.08) 

100 -0.02(0.17) 0.16 (0.12) -0.11 (0.12) 

Rm (Inter.) 

0 -0.01(0.02) 0.00 (0.02) -0.01 (0.02) 

20 0.02(0.01)* -0.02 (0.01)* -0.01 (0.01) 

40 0.01(0.03) 0.02 (0.02) 0.01 (0.02) 

60 -0.07(0.09) 0.15 (0.08) -0.08(0.03)* 

80 -0.07(0.17) 0.14 (0.14) -0.1 (0.07) 

100 0(0.18) 0.26 (0.12) -0.11 (0.12) 

L(Low) × 

Rm (Low) 

× Rr(Low) 

0 -0.3(0.03) -0.25 (0.03) -0.04 (0.02) 

20 -0.37(0.01) -0.33 (0.01) 0 (0.01) 

40 -0.27(0.02) -0.20 (0.02) -0.11 (0.02) 

60 -0.14(0.08) -0.09 (0.07) -0.41 (0.03) 

80 -0.34(0.15)* -0.06 (0.13) -0.69 (0.08) 

100 -0.3(0.18) 0.08 (0.12) -0.95 (0.12) 

Rm (Inter.) 

0 -0.22(0.02) -0.19 (0.02) -0.01 (0.02) 

20 -0.21(0.01) -0.16 (0.01) 0.00 (0.01) 

40 -0.11(0.03) -0.06 (0.02)** -0.02 (0.02) 

60 0.08(0.09) 0.19 (0.08)* -0.21 (0.03) 

80 -0.06(0.16) 0.29 (0.14)* -0.41 (0.07) 

100 0.09(0.17) 0.31 (0.13)* -0.6 (0.11) 

L(Inter.) × 

Rm (Low) 

× Rr(Low) 

0 -0.16(0.03) -0.12 (0.03) -0.01 (0.02) 

20 -0.25(0.01) -0.22 (0.01) 0.02 (0.01)* 

40 -0.25(0.03) -0.25 (0.02) -0.13 (0.02) 

60 -0.22(0.08)** -0.27 (0.08) -0.40 (0.03) 

80 -0.34(0.15)* -0.33 (0.13)* -0.58 (0.08) 

100 -0.49(0.18)** -0.41 (0.12)** -0.77 (0.12) 

Rm (Inter.) 

0 -0.12(0.02) -0.09 (0.02) -0.08 (0.03) 

20 -0.16(0.01) -0.13 (0.01) 0.02 (0.01) 

40 -0.11(0.03) -0.04 (0.02) 0.00 (0.02) 

60 -0.01(0.09) 0.15 (0.08) -0.13 (0.03) 

80 -0.18(0.16) 0.38 (0.15)** -0.26 (0.07) 

100 0.03(0.17) 0.34 (0.13)** -0.41 (0.11) 
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Table A2.4. Pollinator choice models. The calculations were based on a forward selection algorithm as described in the text. All 1 

models that include interactions between traits also include the effect of the four basic traits. The table shows the AICc values for each 2 

model and the normalized model likelihood (Wi). The selected models are presented in bold. 3 

From 
mimic 

model reference 

Rewarding Non-Rewarding Rewarding Non-Rewarding 

 AICc Wi AICc Wi AICc Wi AICc Wi AICc Wi 

F 199119 0 183187 0 195371 0 148702 0 200342 0 

L 198663 0 183290 0 195017 0 148451 0 198042 0 

Rm 198183 0 176630 0 194598 0 148484 0 199199 0 

Rr 191047 0 181142 0 186720 0 143266 0 196241 0 

F, L, Rm, Rr 181079 0 162346 0 179624 0 138613 0 188344 0 

FL 181011 0 162335 0 179527 0 138503 0 188308 0 

FRm 180856 0 162304 0 179304 0 137210 0 187869 0 

FRr 180602 0 161634 0 178686 0 138416 0 188091 0 

LRm 180793 0 162297 0 179233 0 137063 0 187836 0 

LRr 180526 0 161614 0 178584 0 138313 0 188074 0 

RmRr 180193 0 161626 0 178598 0 136779 0 187414 0 

FL, LRr   162329 0 179289 0     

FL, RmRr 180126 0     136643 0 187407 0 

FRm, LRr   162302 0 179057 0     

FRm RmRr 180436 0     136716 0 186124 0 

FRr, LRr   161626 0 178424 0     

FRr, RmRr 180162 0     137988 0 186394 0 

LRm, LRr   162290 0 178987 0     

LRm, RmRr 180371 0     136580 0 186113 0 
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LRr, RmRr 180098 0 161345 0 177892 0 137887 0 186387 0 

FL, LRm, RmRr       134511 0 179880 0 

FL, LRr, RmRr 170514 0 149443 0 167826 0     

FRm, LRm, RmRr       132211 0 178390 0 

FRm, LRr, RmRr 169453 0 149357 0 167788 0     

FRr, LRm, RmRr       134150 0 178944 0 

FRr, LRr, RmRr 168613 0 146093 0 165269 0     

LRm, LRr, RmRr 169165 0 149270 0 167545 0 131803 0 174631 0 

FL, FRr, LRr, RmRr 168253 0 145964 0 164887 0     

FL, LRm, LRr, RmRr       134140 0 175988 0 

FRm, FRr, LRr, RmRr 166811 0 145868 0 164816 0     

FRm, LRm, LRr, RmRr       131715 0 173614 0 

FRr, LRm, LRr, RmRr 167732 0 144629 0 163408 0 133754 0 174525 0 

FL, FRm, FRr, LRr, RmRr 166434 0         

FL, FRr, LRm, LRr, RmRr   144468 0 163035 0     

FRm, FRr, LRm, LRr, RmRr 165807 0 144356 0 162938 0 130912 0 171524 0 

FL, FRm, FRr, LRm, LRr, RmRr 165392 0 144189 0 162536 0 130593 0 171368 0 

FL, FRm, FRr, LRm, LRr, RmRr, FLRm 165342 0 144201 0 162513 0 130249 0 171235 0 

FL, FRm, FRr, LRm, LRr, RmRr, FLRr 165299 0 144121 0 162495 0 130481 0 171304 0 

FL, FRm, FRr, LRm, LRr, RmRr, FRmRr 165252 0 144132 0 162472 0 130124 0 171177 0 

FL, FRm, FRr, LRm, LRr, RmRr, LRmRr 165252 0 144132 0 162472 0 130124 0 171177 0 

FL, FRm, FRr, LRm, LRr, RmRr, FLRm, FLRr 165252 0 144132 0       

FL, FRm, FRr, LRm, LRr, RmRr, FLRm, FRmRr 163718 1.5E-68   160958 4.9E-284 129894 0 170123 0 

FL, FRm, FRr, LRm, LRr, RmRr, FLRm, LRmRr 163608 1.0E-44   160905 1.8E-272 129763 0 170054 0 

FL, FRm, FRr, LRm, LRr, RmRr, FLRr, LRmRr   143231 2.2E-260 161525 0 128051 7.3E-239 169400 0 

FL, FRm, FRr, LRm, LRr, RmRr, FRmRr, LRmRr     161504 0 127544 6.9E-129 169215 0 
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FL, FRm, FRr, LRm, LRr, RmRr, FLRm, FLRr, FRmRr   143130 1.5E-238       

FL, FRm, FRr, LRm, LRr, RmRr, FLRm, FLRr, LRmRr 165140 0   161504 0     

FL, FRm, FRr, LRm, LRr, RmRr, FLRm, FRmRr, LRmRr 163581 6.5E-39   159806 6.2E-34 127248 1.4E-64 167899 1.6E-41 

FL, FRm, FRr, LRm, LRr, RmRr, FLRr, FRmRr, LRmRr   143118 6.6E-236   130146 0 170219 0 

FL, FRm, FRr, LRm, LRr, RmRr, FLRm, FLRr, FRmRr, LRmRr 163469 1.4E-14 142133 4.8E-22 159743 3.1E-20 127045 1.7E-20 167806 2.2E-21 

FL, FRm, FRr, LRm, LRr, RmRr, FLRm, FLRr, FRmRr, LRmRr, FLRmRr 163405 1.0E+00 142035 1.0E+00 159653 1.0E+00 126954 1.0E+00 167711 1.0E+00 

  4 
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Table A2.5. Coefficients (SE) for the best pollinator choice models. Values are based on the forward selection process presented in 5 

Table A2.4. Factor abbreviation follows the same rules as Table A2.2. Bold values p < 0.001; ** 0.001 < p < 0.01; * 0.01 < p < 0.05. 6 

 

 Flower visited 

Flower 

chosen 
mimic 

model reference 

Unsatisfied Satisfied Unsatisfied Satisfied 

F(Low) 

Model 0.45 (0.02) 1.14 (0.69) 0.57 (0.02) 0.53 (0.01) 0.65 (0.02) 

Reference -0.43 (0.02) -0.04(0.02)* -0.42 (0.02) -0.17 (0.01) 0.07(0.02)** 

Mimic -0.04 (0.02)* 0.15(0.02) -0.58 (0.02) 0.09 (0.01) -0.11 (0.02) 

F(Inter.) 

Model 0.25 (0.02) 0.69 (0.02) 0.41 (0.02) 0.16 (0.01) 0.13 (0.02) 

Reference -0.10 (0.02) 0.06(0.02)** -0.2 (0.02) -0.02 (0.01) 0.03 (0.02) 

Mimic 0.11 (0.02) 0.24(0.02) -0.12 (0.02) 0.04 (0.01)** -0.03 (0.02) 

L(Low) 

Model -0.08 (0.02) 0.02(0.02) 0.19 (0.02) 1.00 (0.01) -0.22 (0.02) 

Reference 0.65 (0.02) 0.97 (0.02) 0.14 (0.02) -0.25 (0.01) -0.04 (0.02)* 

Mimic -0.06 (0.02) -0.27 (0.02) 0.03 (0.02) 0.97 (0.01) -0.23 (0.02) 

L(Inter.) 

Model 0.09 (0.02) 0.34 (0.02) 0.26 (0.02) 0.76 (0.01) -0.17 (0.02) 

Reference 0.46 (0.02) 0.72 (0.02) -0.08 (0.02) -0.16 (0.01) -0.03(0.02)** 

Mimic 0.16 (0.02) 0.03(0.02) 0.04 (0.02)* 0.75 (0.01) -0.18 (0.02) 

Rm(Low) 

Model -1.56 (0.02) -1.39 (0.02) -2.91 (0.02) -0.2 (0.01) -0.62 (0.02) 

Reference -0.28 (0.02) 0.38 (0.02) -2.46 (0.03) 0.01 (0.01) 0.04 (0.02)* 

Mimic -1.81 (0.02) -0.74 (0.02) -2.32 (0.02) -0.14 (0.01) -0.65 (0.02) 

Rm(Inter.) 

Model -0.93 (0.02) --0.95 (0.02) -1.67 (0.02) -0.10 (0.01) -0.35 (0.02) 

Reference -0.15 (0.02) 0.36 (0.02) -1.02 (0.02) 0.00 (0.01) 0.04 (0.02)* 

Mimic -1.13 (0.02) -0.37 (0.02) -1.13 (0.02) -0.06 (0.01) -0.33 (0.02) 

Rr(Low) 
Model 0.21 (0.02) 0.99 (0.02) 0.36 (0.02) 0.63 (0.01) 0.56 (0.03) 

Reference -0.09 (0.02) 0.16 (0.02) -0.17 (0.02) -0.16 (0.01) -0.09 (0.02) 
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Mimic 0.75 (0.02) 0.68 (0.02) 0.01 (0.02) 0.80 (0.01) 0.58 (0.03) 

F(Low) × 

L(Low) 

Model -0.21 (0.02) -0.34 (0.03) -0.19 (0.02) -0.23 (0.02) -0.38 (0.03) 

Reference 0.25 (0.02) 0.01 (0.05) 0.16 (0.03) 0.01 (0.02) 0.03 (0.03) 

Mimic 0.16 (0.02) 0.19 (0.03) 0.04 (0.03) -0.05 (0.02)* 0.01 (0.03) 

L(Inter.) 

Model -0.19 (0.02) -0.51 (0.03) -0.28 (0.02) -0.16 (0.02) -0.15 (0.03) 

Reference 0.14 (0.02) -0.05 (0.03) 0.19 (0.03) -0.01 (0.02) 0.05 (0.03) 

Mimic 0.08(0.02)** 0.01 (0.03) 0.01 (0.03) -0.05 (0.02)* 0.06 (0.03) 

F(Inter.) × 

L(Low) 

Model -0.11 (0.02) -0.24 (0.03) -0.16 (0.02) -0.03 (0.02) -0.05 (0.03) 

Reference 0.06 (0.02)* -0.04 (0.03) 0.1 (0.03) -0.02 (0.02) -0.02 (0.03) 

Mimic -0.02 (0.02) -0.01 (0.03) -0.07(0.02)** -0.03 (0.02) 0.01 (0.03) 

L(Inter.) 

Model -0.08(0.02)** -0.28 (0.03) -0.20 (0.02) 0.02 (0.02) 0.01 (0.03) 

Reference -0.01 (0.02) -0.07 (0.03)* 0.08 (0.03)** -0.03 (0.02) 0.02 (0.03) 

Mimic -0.02 (0.02) -0.07 (0.03)* -0.09 (0.02) -0.02 (0.02) -0.02 (0.03) 

F(Low) × 

Rm(Low) 

Model -0.38 (0.02) -0.53 (0.03) 0.50 (0.03) -0.50 (0.02) -0.62 (0.03) 

Reference 0.41 (0.02) 0.18 (0.03) 0.48 (0.04) 0.17 (0.02) -0.07 (0.03)* 

Mimic -0.01 (0.02) -0.06 (0.03)* 0.43 (0.03) -0.08 (0.02) 0.17 (0.03) 

Rm(Inter.) 

Model -0.08(0.02)** -0.08 (0.03)** 0.73 (0.03) -0.34 (0.02) -0.43 (0.03) 

Reference 0.47 (0.02) 0.23 (0.03) 0.65 (0.03) 0.15 (0.02) -0.07 (0.03)* 

Mimic 0.24 (0.02) 0.18 (0.03) 0.68 (0.03) -0.01 (0.02) 0.23 (0.03) 

F(Inter.) × 

Rm(Low) 

Model -0.20 (0.02) -0.45 (0.03) 0.18 (0.03) -0.14 (0.02) -0.12 (0.03) 

Reference 0.13 (0.02) 0.01 (0.03) 0.30 (0.04) 0.02 (0.02) -0.04 (0.03) 

Mimic -0.12 (0.02) -0.15 (0.03) 0.16 (0.03) -0.03 (0.02) 0.12 (0.03) 

Rm(Inter.) 

Model -0.07(0.02)** -0.23 (0.03) 0.20 (0.03) -0.10 (0.02) -0.07 (0.03)* 

Reference 0.13 (0.02) 0.01 (0.03) 0.29 (0.03) 0.01 (0.02) -0.04 (0.03) 

Mimic 0.01 (0.02) -0.04 (0.03) 0.23 (0.03) 0.00 (0.02) 0.11 (0.03)** 

F(Low) × Rr(Low) Model -0.07(0.03)** -0.95 (0.03) -0.42 (0.03) -0.19 (0.02) -0.65 (0.03) 
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Reference 0 .00(0.03) -0.22 (0.03) 0.12 (0.03) -0.21 (0.02) -1.12 (0.03) 

Mimic -0.46 (0.03) -0.54 (0.03) -0.01 (0.03) -0.41 (0.02) -0.75 (0.03) 

F(Inter.) 

Model 0.07 (0.02)** -0.56 (0.03) -0.36 (0.02) 0.08 (0.02) 0.09 (0.03)** 

Reference -0.06 (0.02)* -0.26 (0.03) 0.05 (0.03)* -0.05 (0.02)** -0.40 (0.03) 

Mimic -0.27 (0.02) -0.41 (0.03) -0.2 (0.02) -0.16 (0.02) -0.17 (0.03) 

L(Low) × 

Rm(Low) 

Model 0.23 (0.02) 0.18 (0.03) 0.32 (0.03) 0.05 (0.02)* 0.77 (0.03) 

Reference 0.16 (0.02) -0.17 (0.03) 0.24 (0.04) 0.01 (0.02) 0.01 (0.03) 

Mimic 0.29 (0.02) 0.38 (0.03) 0.44 (0.03) 0.07 (0.02) 0.78 (0.03) 

Rm(Inter.) 

Model 0.10 (0.02) 0.08 (0.03)** 0.14 (0.03) 0.01 (0.02) 0.51 (0.03) 

Reference 0.14 (0.02) -0.14 (0.03) -0.11 (0.03) 0.00 (0.02) 0.01 (0.03) 

Mimic 0.20 (0.02) 0.27 (0.03) 0.22 (0.03) 0.06 (0.02)** 0.56 (0.03) 

L(Inter.) × 

Rm(Low) 

Model 0.22 (0.02) -0.01 (0.03) 0.13 (0.03) 0.00 (0.02) 0.58 (0.03) 

Reference 0.13 (0.02) -0.13(0.03) 0.31 (0.04) 0.02 (0.02) 0.01 (0.03) 

Mimic 0.22 (0.02) 0.25 (0.03) 0.33 (0.03) 0.01 (0.02) 0.58 (0.03) 

Rm(Inter.) 

Model 0.15 (0.02) 0.01 (0.03) 0.17 (0.03) 0.00 (0.02) 0.42 (0.03) 

Reference 0.09 (0.02) -0.11 (0.03) 0.04 (0.03) 0.01 (0.02) 0.02 (0.03) 

Mimic 0.16 (0.02) 0.19 (0.03) 0.25 (0.03) 0.00 (0.02) 0.44 (0.03) 

L(Low) 

× Rr(Low) 

Model -0.01 (0.02) -0.14 (0.03) -0.21 (0.02) -0.09 (0.02) 0.75 (0.03) 

Reference -0.42 (0.02) -0.48 (0.03) 0.21 (0.03) -0.68 (0.02) -0.20 (0.03) 

Mimic -0.01 (0.02) 0.21 (0.03) 0.06 (0.03)* -0.02 (0.02) 0.77 (0.03) 

L(Inter.) 

Model -0.13 (0.02) -0.44 (0.03) -0.29 (0.03) -0.07 (0.02) 0.62 (0.03) 

Reference -0.42 (0.02) -0.47 (0.03) 0.27 (0.03) -0.52 (0.02) -0.32 (0.03) 

Mimic -0.18 (0.02) 0.03 (0.03) 0.11 (0.03) 0.02 (0.02) 0.73 (0.03) 

Rm(Low) × Rr(Low) 

Model 1.22 (0.02) 0.95 (0.03) 2.00 (0.03) 0.20 (0.02) 0.39 (0.03) 

Reference 1.04 (0.02) 0.64 (0.03) 1.94 (0.03) -0.12 (0.02) 0.13 (0.03) 

Mimic 1.33 (0.02) 0.59 (0.03) 1.72 (0.03) 0.02 (0.02) 0.37 (0.03) 



25 

Rm(Inter.) 

Model 0.89 (0.02) 0.90 (0.03) 1.71 (0.03) 0.14 (0.02) 0.25 (0.03) 

Reference 0.47 (0.02) 0.04 (0.03) 1.03 (0.03) -0.09 (0.02) 0.06 (0.03)* 

Mimic 1.08 (0.02) 0.29 (0.03) 1.15 (0.03) -0.01 (0.02) 0.16 (0.03) 

F(Low) × 

L(Low) × 

Rm(Low) 

Model 0.19 (0.04) 0.11 (0.04)** 0.00 (0.04) 0.23 (0.03) 0.32 (0.04) 

Reference -0.21 (0.03) -0.10 (0.04)** -0.31 (0.05) -0.02 (0.03) -0.03 (0.04) 

Mimic 0.04 (0.04) -0.10 (0.04)** -0.16 (0.04) 0.06 (0.03)* -0.06 (0.04) 

Rm(Inter.) 

Model 0.16 (0.03) 0.12 (0.04)** 0.07 (0.04) 0.21 (0.03) 0.22 (0.04) 

Reference -0.28 (0.03) -0.10 (0.04)** -0.21 (0.04) -0.03 (0.03) -0.04 (0.04) 

Mimic -0.05 (0.03) -0.15 (0.04) -0.21 (0.04) -0.01 (0.03) -0.15(0.04)** 

L(Inter.) × 

Rm(Low) 

Model 0.19 (0.04) 0.29 (0.03) 0.13 (0.04) 0.14 (0.03) 0.10 (0.04)* 

Reference -0.12 (0.03) -0.04 (0.04) -0.27 (0.05) 0.01 (0.03) -0.06 (0.04) 

Mimic 0.05 (0.04) 0.04 (0.04) -0.09 (0.04)* 0.05 (0.03) -0.08 (0.04) 

Rm(Inter.) 

Model 0.14 (0.03) 0.25 (0.04) 0.09 (0.04)** 0.14 (0.03) -0.03 (0.04) 

Reference -0.16 (0.03) -0.04 (0.04) -0.18 (0.04) 0.00 (0.03) -0.07 (0.04) 

Mimic 0.02 (0.03) -0.03 (0.04) -0.12(0.04)** 0.01 (0.03) -0.21 (0.04) 

F(Inter.) × 

L(Low) × 

Rm(Low) 

Model 0.09 (0.04)* 0.12 (0.04)** 0.10 (0.04)** 0.03 (0.03) 0.04 (0.04) 

Reference -0.06 (0.03) -0.01 (0.04) -0.17 (0.05)** 0.02 (0.03) 0.02 (0.04) 

Mimic 0.13 (0.04) 0.04 (0.04) -0.07 (0.04) 0.04 (0.03) -0.04 (0.04) 

Rm(Inter.) 

Model 0.08 (0.03)* 0.12 (0.04)** 0.14 (0.04) 0.05 (0.03) 0.00 (0.04) 

Reference -0.07 (0.03)* 0.02 (0.04) -0.09 (0.04)* 0.01 (0.03) 0.01 (0.04) 

Mimic 0.07 (0.03) 0.02 (0.04) -0.03 (0.04) 0.00 (0.03) -0.06 (0.04) 

L(Inter.) × 

Rm(Low) 

Model 0.06 (0.04) 0.19 (0.04) 0.13 (0.04) -0.04 (0.03) -0.02 (0.04) 

Reference -0.01 (0.03) 0.01 (0.04) -0.19 (0.05) 0.03 (0.03) -0.01 (0.04) 

Mimic 0.07 (0.04) 0.06 (0.04) -0.01 (0.04) 0.01 (0.03) -0.01 (0.04) 

Rm(Inter.) 
Model 0.08 (0.03)* 0.21 (0.04) 0.17 (0.04) 0.00 (0.03) -0.04 (0.04) 

Reference 0 (0.03) 0.05 (0.04) -0.02 (0.04) 0.03 (0.03) -0.02 (0.04) 
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Mimic 0.05 (0.03) 0.06 (0.04) 0.05 (0.04) -0.02 (0.03) -0.02 (0.04) 

F(Low) × 

L(Low) 

× Rr(Low) 

Model 0.12 (0.03) 0.29 (0.04) 0.20 (0.04) -0.12 (0.03) 0.42 (0.04) 

Reference 0.09 (0.03)** 0.12 (0.04)** 0.03 (0.04) -0.11 (0.03) 0.53 (0.04) 

Mimic 0.19 (0.03) 0.08 (0.04)* 0.08 (0.04)* -0.02 (0.03) 0.38 (0.05) 

L(Inter.) 

Model 0.14 (0.03) 0.45 (0.04) 0.30 (0.04) -0.18 (0.03) 0.16 (0.04) 

Reference 0.14 (0.03) 0.19 (0.04) -0.04 (0.04) -0.11 (0.03) 0.43 (0.04) 

Mimic 0.22 (0.03) 0.17 (0.04) 0.09 (0.04)* -0.1 (0.03) 0.17 (0.05) 

F(Inter.) × 

L(Low) 

× Rr(Low) 

Model -0.08 (0.03)* 0.13 (0.04) 0.17 (0.04) -0.19 (0.03) -0.16 (0.04) 

Reference 0.11 (0.03)** 0.20 (0.04) 0.00 (0.04) -0.05 (0.03) 0.24 (0.04) 

Mimic 0.17 (0.03) 0.17 (0.04) 0.20 (0.04) 0.03 (0.03) 0.04 (0.04) 

L(Inter.) 

Model -0.07 (0.03)* 0.22 (0.04) 0.22 (0.04) -0.22 (0.03) -0.20 (0.04) 

Reference 0.16 (0.03) 0.21 (0.04) -0.01 (0.04) -0.07 (0.03)** 0.16 (0.04) 

Mimic 0.16 (0.03) 0.17 (0.04) 0.19 (0.04) -0.02 (0.03) 0.04 (0.04) 

F(Low) × 

Rm(Low) 

× Rr(Low) 

Model 0.07 (0.04)* 0.54 (0.04) -0.28 (0.04) 0.27 (0.03) 0.66 (0.04) 

Reference -0.02 (0.04) 0.04 (0.04) -0.20 (0.05) 0.21 (0.03) 1.12 (0.04) 

Mimic 0.43 (0.04) 0.35 (0.04) 0.07 (0.04) 0.34 (0.03) 0.63 (0.05) 

Rm(Inter.) 

Model -0.01 (0.03) -0.01 (0.04) -0.73 (0.04) 0.38 (0.03) 0.74 (0.04) 

Reference -0.24 (0.03) -0.24 (0.04) -0.46 (0.04) 0.26 (0.03) 0.81 (0.04) 

Mimic -0.01 (0.03) -0.09 (0.04)* -0.50 (0.04) 0.29 (0.03) 0.43 (0.05) 

F(Inter.) × 

Rm(Low) 

× Rr(Low) 

Model -0.08 (0.03)* 0.39 (0.04) -0.07 (0.04)* -0.04 (0.03) -0.09 (0.04) 

Reference 0.03 (0.03) 0.18 (0.04) -0.17 (0.05) 0.05 (0.03) 0.41 (0.04) 

Mimic 0.2 (0.03) 0.30 (0.04) 0.12 (0.04)** 0.12 (0.03) 0.08 (0.04) 

Rm(Inter.) 

Model -0.05 (0.03) 0.18 (0.04) -0.15 (0.04) 0.09 (0.03)** 0.02 (0.04) 

Reference -0.05 (0.03) 0.02 (0.04) -0.22 (0.04) 0.1 (0.03) 0.28 (0.04) 

Mimic 0.02 (0.03) 0.04 (0.04) -0.14 (0.04) 0.08 (0.03)** -0.01 (0.04) 

L(Low) × Rm(Low) × Rr(Low) Model -0.25 (0.03) -0.10 (0.04)** 0.10 (0.04)** -0.26 (0.03) -1.25 (0.04) 
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Reference -0.12(0.03)** -0.16 (0.04) -0.59 (0.05) 0.52 (0.03) 0.23 (0.04) 

Mimic -0.09 (0.03)* -0.50 (0.04) -0.26 (0.04) -0.27 (0.03) -1.24 (0.04) 

Rm(Inter.) 

Model -0.17 (0.03) -0.07 (0.04)* -0.13 (0.04) 0.07 (0.03)* -0.59 (0.04) 

Reference -0.22 (0.03) -0.10 (0.04)** -0.04 (0.04) 0.24 (0.03) 0.03 (0.04) 

Mimic -0.2 (0.03) -0.31 (0.04) -0.26 (0.04) 0.04 (0.03) -0.63 (0.04) 

L(Inter.) × 

Rm(Low) 

× Rr(Low) 

Model -0.12 (0.03) 0.22 (0.04) 0.36 (0.04) -0.15 (0.03) -1.08 (0.04) 

Reference -0.07 (0.03)* -0.15 (0.04) -0.58 (0.05) 0.4 (0.03) 0.35 (0.04) 

Mimic 0.03 (0.03) -0.39 (0.04) -0.22 (0.04) -0.24 (0.03) -1.17 (0.04) 

Rm(Inter.) 

Model -0.17 (0.03) 0.03 (0.04) -0.15 (0.04) 0.15 (0.03) -0.32 (0.04) 

Reference -0.19 (0.03) -0.13 (0.04) -0.18 (0.04) 0.19 (0.03) 0.06 (0.04) 

Mimic -0.16 (0.03) -0.26 (0.04) -0.36 (0.04) 0.13 (0.03) -0.43 (0.04) 

F(Low) × 

L(Low) 

× Rm(Low) 

× Rr(Low) 

Model -0.19 (0.05) -0.15 (0.05)** -0.11 (0.05)* 0.11 (0.04)** -0.39 (0.06) 

Reference -0.15(0.05)** -0.06 (0.05) 0.16 (0.06)* 0.08 (0.04)* -0.53 (0.05) 

Mimic -0.25 (0.05) -0.12 (0.05)* -0.08 (0.05) 0.08 (0.04)* -0.21 (0.06)** 

× Rm(Inter.) 

Model -0.21 (0.05) -0.07 (0.05) -0.1 (0.05) -0.14 (0.04) -0.36 (0.06) 

Reference 0.09 (0.05) 0.16 (0.05)** 0.09 (0.05) -0.16 (0.04) -0.43 (0.05) 

Mimic -0.02 (0.05) 0.14 (0.05)** 0.16 (0.05)** 0.07 (0.04) -0.01 (0.06) 

L(Inter.) 

× Rm(Low) 

Model -0.15(0.05)** -0.36 (0.05) -0.26 (0.05) 0.21 (0.04) -0.06 (0.06) 

Reference -0.16 (0.05)** -0.18 (0.05)** 0.16 (0.07)* 0.11 (0.04)** -0.43 (0.05) 

Mimic -0.28 (0.05) -0.24 (0.05) -0.08 (0.05) 0.16 (0.04) -0.06 (0.06) 

× Rm(Inter.) 

Model -0.18 (0.05) -0.23 (0.05) -0.15(0.05)** -0.09 (0.04)* -0.12 (0.06) 

Reference 0.02 (0.05) 0.07 (0.05) 0.13 (0.05)* -0.15 (0.04) -0.42 (0.05) 

Mimic -0.05 (0.05) 0.08 (0.05) 0.13 (0.05)** 0.07 (0.04)* 0.12 (0.06) 

F(Inter.) × L(Low) × Rm(Low) × Rr(Low) 

Model 0.06 (0.05) -0.07 (0.05) -0.12 (0.05)* 0.2 (0.04) 0.13 (0.06)* 

Reference -0.13 (0.05)** -0.18 (0.05) 0.09 (0.06) 0.04 (0.04) -0.24 (0.05) 

Mimic -0.18 (0.05) -0.20 (0.05) -0.15(0.05)** -0.03 (0.04) 0.00 (0.06) 



28 

× Rm(Inter.) 

Model -0.05 (0.05) -0.07 (0.05) -0.19 (0.05) -0.01 (0.04) 0.10 (0.06) 

Reference -0.04 (0.05) -0.05 (0.05) 0.05 (0.05) -0.07 (0.04) -0.18 (0.05)** 

Mimic -0.08 (0.05) 0.01 (0.05) -0.03 (0.05) 0.03 (0.04) 0.18 (0.06)** 

L(Inter.) 

× Rm(Low) 

Model 0.11 (0.05)* -0.17 (0.05)** -0.14(0.05)** 0.28 (0.04) 0.24 (0.06) 

Reference -0.15 (0.05)** -0.22 (0.05) 0.14 (0.07)* 0.08 (0.04)* -0.17 (0.05)** 

Mimic -0.15(0.05)** -0.22 (0.05) -0.15(0.05)** 0.04 (0.04) 0.00 (0.06) 

× Rm(Inter.) 

Model -0.03 (0.05) -0.20 (0.05) -0.24 (0.05) 0.05 (0.04) 0.14 (0.06)* 

Reference -0.08 (0.05) -0.08 (0.05) 0.03 (0.05) -0.07 (0.04) -0.17(0.05)** 

Mimic -0.06 (0.05) -0.02 (0.05) -0.08 (0.05) 0.03 (0.04) 0.09 (0.06) 

Total number of visits  1.8E-5(1E-7) 2.4E-5(3E-7) 2.2E-5(3E-7) 1.7E-5 (2E-7) 3.8E-5(6E-7) 
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Appendix 3 
Model sensitivity analysis 
 

Figure A3.1. Sensitivity analysis – effect of changes in the pollinator population size on the 

abundance (±SE) of plant species after 100 years (A) and the number of pollinator visits to them 

(B); white bars – 120 pollinators (population size +20%); grey bars – 100 pollinators (standard 

population size); black bars – 80 pollinators (population size –20%). 

 

  



2 
 

Figure A3.2. Sensitivity analysis – effect of changes in the pollinator’s detection range (FOV) on 

the abundance (±SE) of plant species after 100 years (A) and the number of pollinator visits to them 

(B); white bars – 18 cells (FOV +20%); grey bars – 15 cells (standard FOV); black bars – 12 cells 

(FOV –20%). 
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Figure A3.4. Sensitivity analysis – the relative effect of parameter variation on model output. The 

figure compares the average relative effect (in percent) of the manipulated traits ((high (‘+’) and 

low (‘–’) learning ability (L),  reward level provided by model (Rm); reward level provided by 

reference (Rr); floral similarity (F) with the relative effect of the pollinator’s detection range (FOV) 

and pollinator population size (POPSIZE). (A) effect on the three species abundance after 100 

years; (B) effect on the number of pollinator visits to each of the species. 
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