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Table S1. Mean values and standard deviation of nectar traits in pistillate and staminate flowers of Cucurbita pepo L. (Cucurbitaceae) under the four treatments simulating different rainfall scenarios: Control, Heavy rainfall, Rainfall reduction, and Drought. Values presented as mean and standard deviation.
	
	Nectar volume (µL)
	Nectar concentration (%)
	mg S per flower

	Treatments/ Flower type
	Pistillate
	Staminate
	Pistillate
	Staminate
	Pistillate
	Staminate

	Control
	60.1 ± 22.3
	20.8 ± 16.9
	34.9 ± 2.5
	31.6 ± 5.8
	24.5 ± 9.9
	8.2 ± 7.3

	Heavy rainfall
	90.5 ± 28.0
	30.1 ± 16.7
	34.8 ± 3.1
	34.4 ± 4.7
	36.3 ± 11.1
	12.9 ± 7.7

	Rainfall reduction
	62.3 ± 22.0
	13.1 ± 10.8
	34.4 ± 2.3
	30.0 ± 6.0
	25.1 ± 10.0
	4.9 ± 4.8

	Drought
	10.5 ± 9.6
	1.9 ± 2.4
	23.2 ± 5.5
	15.9 ± 5.1
	2.8 ± 2.8
	0.3 ± 0.5







Table S2. GLM results with gamma (link function inverse) error distribution based on the model “nectar volume ~ treatment + flower type + treatment * flower type. C= Control daily irrigation with 177 ml of water as a control condition, corresponding to the average natural rainfall in September month in which this crop is cultivated in the area; H= Heavy rainfall daily irrigation with 278 ml of water simulating heavy rainfall events; R= Rainfall reduction daily irrigation with 124 ml of water simulating a 30% reduction in average natural rainfall in September; and D= Drought left without irrigation until up to 70% of the plants showed signs of wilting, followed by irrigation with 278 ml, in order to simulate extreme events of prolonged drought followed by heavy rainfall; P= pistillate flowers; S= staminate flowers; SE= standard error. P values in bold were considered significant (P < 0.05).
	Treatment effect
	
	Flower type effect

	Comparison
	Estimate
	SE
	Z ratio
	P-value
	
	Comparison
	Estimate
	SE
	Z ratio
	P-value

	C P - D P 
	-49.60
	10.25
	-4.839
	< 0.0001
	
	C P - C S
	39.29
	9.97
	3.942
	0.0001

	C P - R P 
	2.22
	14.08
	0.158
	0.9986
	
	D P - D S
	8.54
	3.82
	2.236
	0.0267

	C P - H P
	-30.37
	15.63
	-1.943
	0.2144
	
	R P - R S
	39.29
	9.97
	3.942
	< 0.0001

	D P - R P
	-51.82
	11.05
	-4.689
	< 0.0001
	
	H P - H S
	60.39
	13.10
	4.611
	< 0.0001

	D P - H P
	-79.96
	12.98
	-6.162
	< 0.0001
	
	
	
	
	
	

	R P - H P
	-28.15
	16.17
	-1.741
	0.3060
	
	
	
	
	
	

	C S - D S 
	-18.85
	2.97
	-6.336
	< 0.0001
	
	
	
	
	
	

	C S - R S 
	-7.69
	3.50
	-2.198
	0.1280
	
	
	
	
	
	

	C S - H S
	-9.27
	5.14
	-1.803
	0.2754
	
	
	
	
	
	

	D S - R S
	-11.16
	1.89
	-5.909
	< 0.0001
	
	
	
	
	
	

	D S - H S
	-28.11
	4.21
	-6.679
	< 0.0001
	
	
	
	
	
	

	R S - H S
	-16.96
	4.60
	-3.690
	0.0017
	
	
	
	
	
	




Table S3. GLM results with Gaussian (link function inverse) error distribution based on the model “nectar concentration ~ treatment + flower type”. C= Control daily irrigation with 177 ml of water as a control condition, corresponding to the average natural rainfall in September month in which this crop is cultivated in the area; H= Heavy rainfall daily irrigation with 278 ml of water simulating heavy rainfall events; R= Rainfall reduction daily irrigation with 124 ml of water simulating a 30% reduction in average natural rainfall in September; and D= Drought left without irrigation until up to 70% of the plants showed signs of wilting, followed by irrigation with 278 ml, in order to simulate extreme events of prolonged drought followed by heavy rainfall; P= pistillate flowers; S= staminate flowers; SE= standard error. P values in bold were considered significant (P < 0.05). 

	Treatment effect
	
	Flower type effect

	Comparison
	Estimate
	SE
	T
	P-value
	
	Comparison
	Estimate
	SE
	T
	P-value

	C P - D P 
	1.45e-02
	0.00486
	2.980
	0.0175
	
	C P - C S
	-0.00299 
	0.00120 
	-2.498  
	0.0136

	C P - R P 
	4.08e-04
	0.00118
	0.346
	0.9857
	
	D P - D S
	-0.01951 
	0.00713 
	-2.738  
	0.0069

	C P – H P
	-5.89e-05
	0.00106
	-0.056
	0.9999
	
	R P - R S
	-0.00419 
	0.00136 
	-3.074  
	0.0025

	D P - R P
	1.41e-02
	0.00487
	2.890
	0.0228
	
	H P - H S
	-0.00033 
	0.00100 
	-0.330  
	0.7417

	D P - H P
	1.44e-02
	0.00484
	2.978
	0.0177
	
	
	
	
	
	

	R P - H P
	3.49e-04
	0.00111
	0.314
	0.9892
	
	
	
	
	
	

	C S - D S 
	3.10e-02
	0.00535
	5.792
	< 0.0001
	
	
	
	
	
	

	C S - R S 
	1.60e-03
	0.00138
	1.157
	0.6549
	
	
	
	
	
	

	C S - H S
	2.61e-03
	0.00115
	2.264
	0.1112
	
	
	
	
	
	

	D S - R S
	2.94e-02
	0.00538
	5.464
	< 0.0001
	
	
	
	
	
	

	D S - H S
	3.36e-02
	0.00533
	6.309
	< 0.0001
	
	
	
	
	
	

	R S - H S
	4.20e-03
	0.00128
	3.291
	0.0068
	
	
	
	
	
	



Table S4. GLMM results with gamma (link function log) error distribution based on the model “total milligrams of sugars per flower ~ treatment + flower type + (1|plant) + (1|block)”. C= Control daily irrigation with 177 ml of water as a control condition, corresponding to the average natural rainfall in September month in which this crop is cultivated in the area; H= Heavy rainfall daily irrigation with 278 ml of water simulating heavy rainfall events; R= Rainfall reduction daily irrigation with 124 ml of water simulating a 30% reduction in average natural rainfall in September; and D= Drought left without irrigation until up to 70% of the plants showed signs of wilting, followed by irrigation with 278 ml, in order to simulate extreme events of prolonged drought followed by heavy rainfall; P= pistillate flowers; S= staminate flowers; SE= standard error. P values in bold were considered significant (P < 0.05).  

	Treatment effect
	
	Flower type effect

	Comparison
	Estimate
	SE
	Z ratio
	P-value
	
	Comparison
	Estimate
	SE
	Z ratio
	P-value

	C - D
	1.835 
	0.154
	0.154 
	< 0.0001
	
	C P - C S
	1.22
	0.0858
	14.221  
	<0.0001

	C - R
	0.275 
	0.142 
	0.142 
	0.2140
	
	D P - D S
	1.22
	0.0858
	14.221  
	<0.0001

	C - H
	-0.437 
	0.134 
	0.134 
	0.0059
	
	R P - R S
	1.22
	0.0858
	14.221  
	<0.0001

	D - R
	-1.560 
	0.161 
	0.161 
	< 0.0001
	
	H P - H S
	1.22
	0.0858
	14.221  
	<0.0001

	D - H
	-2.271 
	0.151 
	0.151 
	< 0.0001
	
	
	
	
	
	

	R - H
	-0.711 
	0.140 
	0.140 
	< 0.0001
	
	
	
	
	
	








[bookmark: _Hlk135905074]Table S5. LM results with restricted maximum likelihood (REML) based on the model “total number of flowers ~ treatment + flower type + treatment * flower type”. C= Control daily irrigation with 177 ml of water as a control condition, corresponding to the average natural rainfall in September month in which this crop is cultivated in the area; H= Heavy rainfall daily irrigation with 278 ml of water simulating heavy rainfall events; R= Rainfall reduction daily irrigation with 124 ml of water simulating a 30% reduction in average natural rainfall in September; and D= Drought left without irrigation until up to 70% of the plants showed signs of wilting, followed by irrigation with 278 ml, in order to simulate extreme events of prolonged drought followed by heavy rainfall; P= pistillate flowers; S= staminate flowers; SE= standard error. P values in bold were considered significant (P < 0.05).

	Treatment effect
	
	Flower type effect

	Comparison
	Estimate
	SE
	T
	P-value
	
	Comparison
	Estimate
	SE
	T
	P-value

	C P - D P 
	4.100
	0.535
	7.664
	<0.0001
	
	C P - C S
	-4.70
	0.535
	-8.786
	< 0.0001

	C P - R P 
	1.667
	0.535
	3.116
	0.0110
	
	D P - D S
	-6.20
	0.535
	-11.590
	< 0.0001

	C P - H P
	-1.400
	0.535
	-2.617
	0.0463
	
	R P - R S
	-5.73
	0.535
	-10.717
	< 0.0001

	D P - R P
	-2.433
	0.535
	-4.549
	0.0001
	
	H P - H S
	-3.53
	0.535
	-6.605
	< 0.0001

	D P - H P
	-5.500
	0.535
	-10.281
	<0.0001
	
	
	
	
	
	

	R P - H P
	-3.067
	0.535
	-5.733
	<0.0001
	
	
	
	
	
	

	C S - D S 
	2.600
	0.535
	4.860
	<0.0001
	
	
	
	
	
	

	C S - R S 
	0.633
	0.535
	1.184
	0.6376
	
	
	
	
	
	

	C S - H S
	-0.233
	0.535
	-0.436
	0.9722
	
	
	
	
	
	

	D S - R S
	-1.967
	0.535
	-3.676
	0.0017
	
	
	
	
	
	

	D S - H S
	-2.833
	0.535
	-5.296
	<0.0001
	
	
	
	
	
	

	R S - H S
	-0.867
	0.535
	-1.620
	0.3693
	
	
	
	
	
	




Table S6. GLMM results with gamma (link function inverse) error distribution based on the model “total milligrams of sugars produced per plant during flowering ~ treatment + (1|plant) + (1|block)”. C= Control daily irrigation with 177 ml of water as a control condition, corresponding to the average natural rainfall in September month in which this crop is cultivated in the area; H= Heavy rainfall daily irrigation with 278 ml of water simulating heavy rainfall events; R= Rainfall reduction daily irrigation with 124 ml of water simulating a 30% reduction in average natural rainfall in September; and D= Drought left without irrigation until up to 70% of the plants showed signs of wilting, followed by irrigation with 278 ml, in order to simulate extreme events of prolonged drought followed by heavy rainfall; SE= standard error. P values in bold were considered significant (P < 0.05)

	Comparasison
	Estimate
	SE
	T
	P-value

	C - D
	195.7
	12.9
	15.188
	< 0.0001

	C - R
	73.2
	12.9
	5.678
	< 0.0001

	C - H
	-158.5
	12.9
	-12.302
	< 0.0001

	D - R
	-122.5
	12.9
	-9.50
	< 0.0001

	D - H
	-354.3
	12.9
	-27.490
	< 0.0001

	R - H
	-231.7
	12.9
	-17.981
	< 0.0001













Table S7. Sample size for nectar characterization in pistillate and staminate flowers of Cucurbita pepo L. (Cucurbitaceae). The four treatments simulated different rainfall scenarios expected by the IPCC (AR-6) for the next decades: Control= daily irrigation with 177 ml of water as a control condition, corresponding to the average natural rainfall in September month in which this crop is cultivated in the area; Heavy rainfall= daily irrigation with 278 ml of water simulating heavy rainfall events; Rainfall reduction= daily irrigation with 124 ml of water simulating a 30% reduction in average natural rainfall in September; and Drought= left without irrigation until up to 70% of the plants showed signs of wilting, followed by irrigation with 278 ml, in order to simulate extreme events of prolonged drought followed by heavy rainfall. We sampled only one pistillate and/or one staminate flower per plant, according to flower availability per plant and per treatment.

	Treatments  
	Control
	Heavy rainfall
	Rainfall reduction
	Drought

	Pistillate flowers
	
	
	
	

	No. flowers 

	21 
	28 
	19 
	4 

	Staminate flowers
	
	
	
	

	No. flowers 
	26 
	27 
	26 
	25 






Supplementary   information   “ Extreme events induced by climate change alter nectar offered to pollinators in cross pollination - dependent crops ”   by Maria Luisa P. Frigero, Carmen S.F. Boaro, Leonardo Galetto, Priscila Tunes, Elza Guimarães     Table  S1 .   Mean values and standard deviation of nectar traits in pistillate and staminate flowers of  Cucurbita pepo   L. (Cucurbitaceae)   under   t he  four  treatments   simulat ing   different rainfall scenarios :  Control ,  Heavy rainfall ,  Rainfall reduction , and  Drought .   Values presented as mean and  standard deviation.            

 Nectar volume (µL)  Nectar concentration (%)  mg S   per flower  

Treatments/ Flower  type  Pistillate  Staminate  Pistillate  Staminate  Pistillate  Staminate  

Control  60.1 ± 22.3  20.8 ± 16.9  34.9 ± 2.5  31.6 ± 5.8  24.5 ±  9.9  8.2 ± 7.3  

Heavy rainfall  90.5 ± 28.0  30.1 ± 16.7  34.8 ± 3.1  34.4 ± 4.7  36.3 ± 11.1  12.9 ± 7.7  

Rainfall reduction  62.3 ± 22.0  13.1 ± 10.8  34.4 ± 2.3  30.0 ± 6.0  25.1 ± 10.0  4.9 ± 4.8  

Drought  10.5 ± 9.6  1.9 ± 2.4  23.2 ± 5.5  15.9 ± 5.1  2.8 ± 2.8  0.3 ±  0.5  

