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Stem circadian phenology of four pine species in naturally contrasting climates from sky-island forests of the western USA
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Table S1 Log[Odds] and Wald-test χ2 statistic for the logistic regression models used to investigate environmental drivers of stem swelling and real growth during the day hours (7:00-18:00) in P. longaeva, P. flexilis, P. ponderosa and P. monophylla (See text for species acronyms). χ2 statistic and p values for the Hosmer-Lemeshow test are reported, together with the area under the ROC curves for each model. ***p < 0.001; **p < 0.01; *p < 0.05.
	
	
	STEM SWELLING (SS)
	REAL GROWTH (RG)

	
	
	
	Log[Odds]
	χ2
	
	Log[Odds]
	χ2

	Snake Range
	PILO
	Intercept
	1.093
	51.2***
	Intercept
	1.817
	39.1***

	
	
	AirT
	-0.205
	275.9***
	AirT
	-0.281
	50.5***

	
	
	PPT3
	0.697
	53.5***
	PPT3
	0.029
	0.29

	
	
	
	
	
	VPD6
	-0.519
	71.6***

	
	
	HL test
	χ2 = 7.0
	p = 0.534 
	HL test
	χ2 = 20.3
	p = 0.009

	
	
	ROC 
	76.1%
	
	ROC
	94.7%
	

	
	PIFL
	Intercept
	-0.837
	21.1***
	Intercept
	1.626
	24.9***

	
	
	AirT24
	-0.096
	30.2***
	AirT24
	-0.135
	12.2***

	
	
	PPT3
	0.899
	56.1***
	PPT
	-0.197
	2.8

	
	
	SoilT6
	0.086
	19.4***
	VPD
	-0.790
	142.7***

	
	
	HL test
	χ2 = 23.8
	p = 0.002
	HL test
	χ2 = 3.4
	p = 0.907

	
	
	ROC
	62.4%
	
	ROC
	96.2%
	

	Sheep Range
	PIPO
	Intercept
	-0.761
	401.8***
	Intercept
	1.414
	2.4

	
	
	PPT
	0.360
	8.7**
	AirT3
	-0.211
	122.1***

	
	
	
	
	
	PPT
	-0.056
	0.3

	
	
	
	
	
	SoilT
	0.005
	0.014

	
	
	HL test
	χ2 = 0
	p = 1
	HL test
	χ2 = 2.4
	p = 0.967

	
	
	ROC
	65.8%
	
	ROC
	74.1%
	

	
	PIMO
	Intercept
	-0.744
	374.3***
	Intercept
	-0.562
	0.2

	
	
	PPT6
	0.520
	47.4***
	AirT3
	-0.434
	205.6***

	
	
	
	
	
	PPT
	0.060
	3.9*

	
	
	
	
	
	SoilT6
	0.287
	18.5***

	
	
	HL test
	χ2 = 0
	p = 1
	HL test
	χ2 = 9.06
	p = 0.336

	
	
	ROC
	53.1%
	
	ROC
	88.9%
	




Table S2 Log[Odds] and Wald-test χ2 statistic for the logistic regression models used to investigate environmental drivers of stem swelling and real growth during the night hours (19:00-6:00) in P. longaeva, P. flexilis, P. ponderosa and P. monophylla (See text for species acronyms). χ2 statistic and p values for the Hosmer-Lemeshow test are reported, together with the area under the ROC curves for each model. ***p < 0.001; **p < 0.01; *p < 0.05.
	
	
	STEM SWELLING (SS)
	REAL GROWTH (RG)

	
	
	
	Log[Odds]
	χ2
	
	Log[Odds]
	χ2

	Snake Range
	PILO
	Intercept
	0.399
	2.7
	Intercept
	-1.880
	1317.9***

	
	
	AirT12
	0.087
	22.5***
	PPT
	0.201
	3.9*

	
	
	PPT3
	0.515
	5.0*
	
	
	

	
	
	SoilT9
	0.041
	4.0*
	
	
	

	
	
	HL test
	χ2 = 21.8
	p = 0.005
	HL test
	χ2 = 0
	p = 1

	
	
	ROC 
	63.5%
	
	ROC
	79.5%
	

	
	PIFL
	Intercept
	-1.796
	55.7***
	Intercept
	-0.222
	3

	
	
	AirT
	0.106
	19.6***
	AirT12
	-0.054
	26.3***

	
	
	PPT3
	6.413
	8.6**
	PPT
	-0.034
	0.1

	
	
	SoilT3
	0.216
	87.5***
	
	
	

	
	
	VPD18
	-0.022
	1.1
	
	
	

	
	
	HL test
	χ2 = 20.2
	p = 0.009
	HL test
	χ2 = 11.2
	p = 0.191

	
	
	ROC
	76.9%
	
	ROC
	56.4%
	

	Sheep Range
	PIPO
	Intercept
	2.612
	50.5***
	Intercept
	-0.551
	17.7***

	
	
	AirT12
	0.0290
	1.3
	PPT6
	0.010
	0.43

	
	
	PPT
	-0.029
	0.15
	VPD
	-0.182
	178.1***

	
	
	VPD6
	-0.092
	44.2***
	
	
	

	
	
	HL test
	χ2 = 9.0
	p = 0.342
	HL test
	χ2 = 10.9
	p = 0.207

	
	
	ROC
	65.8%
	
	ROC
	75.8%
	

	
	PIMO
	Intercept
	0.714
	3.6
	Intercept
	1.539
	18.0***

	
	
	AirT12
	0.091
	10.2**
	AirT9
	-0.240
	122.2***

	
	
	PPT3
	0.196
	2.2
	PPT
	0.302
	23.0***

	
	
	VPD9
	-0.039
	7.0**
	
	
	

	
	
	HL test
	χ2 = 9.0
	p = 0.341
	HL test
	χ2 = 3.69
	p = 0.884

	
	
	ROC
	55.3%
	
	ROC
	74.9%
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Figure S1 Relationship between duration and magnitude of stem (a,d) contraction, (b,e) expansion,  and (c,f) increment at the Snake Range (top panels) and at the Sheep Range (bottom panels). Empty symbols represent diurnal cycles, filled symbols are long cycles. For each species, regression lines were calculated by aggregating diurnal and long cycles.
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Figure S2 Discrimination capacity for the logistic regression models described in Tables S1 and S2 for (a) stem swelling during the day and (b) during the night, and (c) real growth during the day and (d) during the night. Models that did not pass the Hoslem-Lemershow test were not plotted. The diagonal line represents the sensitivity values by chance alone.
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Figure S3 Stem-cycle phases of contraction, expansion, and increment for the Snake Range (left column) and the Sheep Range (right column). Mean hourly air (black line) and soil temperature (orange line) are shown together with total hourly precipitation (blue bars). The June 21st – July 1st interval is shown for the Snake Subalpine West site because xylogenesis studies uncovered the highest rates of cellular division during this period in PILO and PIFL (Ziaco et al., 2016. See main text for reference). Time intervals shown for the Sheep Montane site include major monsoonal rainstorms occurring in July.
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