Appendix

Table S1 Descriptive statistics of pollen production per inflorescence (Pinf), per anthers (Pfl), per volume unit of crown (Pvol), per tree (Pin), average number of anthers per inflorescence (fl) and average number of inflorescences per m³ per crown (Csu) (minimum, maximum, mean, median, sd: standard deviation) related to vitality score estimated from in total 105 selected ash trees of the Schorndorf and Emmendingen seed orchards during 2020 and 2021. The p-value shows whether the differences in Pinf, Pfl, Pvol, Pin, fl, Csu between the health status of the ash trees were statistically significant (Kruskal-Wallis test).
	study area
	vitality score
	Pinf
	Pfl
	Pvol
	Pin
	fl
	Csu
	number of trees

	Schorndorf
2020

	vitality score 1
	4,693,953
	12,526
	1,281,334,000
	158,496,200,573
	339
	30
	8

	
	vitality score 2
	5,537,854
	16,273
	1,554,159,417
	154,886,084,227
	344
	34
	8

	
	vitality score 3
	5,838,125
	14,009
	2,008,315,000
	105,491,623,910
	417
	43
	1

	
	mean 
	5,158,387
	14,377
	1,452,486,000
	153,679,400,000
	369
	33
	17

	
	sd
	1,957,421
	5,604
	932,633,600
	133,528,400,000
	82
	12
	

	
	median
	4,568,500
	14,009
	1,271,000,000
	119,721,500,000
	366
	29
	

	
	min
	2,377,813
	7,585
	418,495,000
	3,779,880,000
	186
	18
	

	
	max
	8,585,938
	26,602
	3,640,438,000
	535,641,200,000
	515
	61
	

	
	p-value
	0.672
	0.243
	0.385
	0.950
	0.483
	0.331
	

	Emmendingen
2020
	vitality score 1
	5,460,625
	11,180
	1,579,176,818
	305,556,486,312
	487
	37
	11

	
	vitality score 2
	6,268,802
	12,147
	1,658,255,417
	331,710,492,453
	555
	34
	12

	
	vitality score 3
	4,205,000
	9,072
	1,177,400,000
	112,977,077,457
	464
	35
	1

	
	mean 
	5,812,396
	11,576
	1,601,975,000
	310,609,300,000
	520
	35
	24

	
	sd
	2,277,421
	4,185
	945,001,700
	339,989,300,000
	153
	18
	

	
	median
	5,769,844
	10,676
	1,298,599,000
	232,730,300,000
	476
	33
	

	
	min
	3,133,750
	4,093
	397,580,000
	8,261,176,000
	337
	8
	

	
	max
	12,260,938
	21,467
	3,629,238,000
	1,549,886,000,000
	930
	83
	

	
	p-value
	0.760
	0.582
	0.831
	0.594
	0.446
	0.784
	

	Schorndorf
2021

	vitality score 0
	3,100,938
	10,814
	1,662,102,500
	52,843,087,916
	287
	67
	1

	
	vitality score 1
	3,319,938
	13,454
	1,478,554,000
	232,669,730,937
	295
	57
	5

	
	vitality score 2
	3,024,808
	9,283
	1,369,003,077
	264,299,400,063
	345
	57
	13

	
	vitality score 3
	3,255,782
	14,053
	1,995,941,875
	166,946,322,785
	278
	81
	4

	
	vitality score 4
	1,585,278
	6,404
	562,847,667
	23,281,531,010
	299
	48
	5

	
	mean 
	2,856,166
	10,250
	1,344,640,000
	214,657,300,000
	316
	59
	28

	
	sd
	1,229,682
	6,004
	711,127,700
	169,703,700,000
	106
	22
	

	
	median
	2,886,164
	9,944
	1,191,656,000
	183,931,800,000
	319
	59
	

	
	min
	144,375
	324
	76,230,000
	1,843,896,547
	123
	24
	

	
	max
	6,035,938
	27,085
	2,803,930,000
	736,375,400,000
	560
	132
	

	
	p-value
	0.263
	0.500
	0.714
	0.172
	0.447
	0.952
	

	Emmendingen
2021
	vitality score 1
	4,779,063
	8,743
	3,345,541,176
	849,769,484,147
	529
	85
	17

	
	vitality score 2
	4,883,125
	8,240
	2,819,598,810
	1,078,472,000,000
	566
	63
	14

	
	vitality score 3
	5,755,083
	11,583
	2,630,440,000
	617,004,184,363
	512
	62
	5

	
	mean 
	4,955,090
	8,942
	3,041,688,000
	906,380,900,000
	541
	73
	36

	
	sd
	2,242,983
	3,755
	2,076,915,000
	893,935,000,000
	146
	34
	

	
	median
	5,104,063
	9,273
	2,901,700,000
	605,977,700,000
	534
	80
	

	
	min
	150,625
	558
	48,200,000
	8,523,128,000
	270
	20
	

	
	max
	9,194,063
	20,042
	8,826,300,000
	4,431,023,000,000
	904
	140
	

	
	p-value
	0.648
	0.494
	0.658
	0.739
	0.772
	0.115
	



Table S2 Descriptive statistics of pollen viability [%] related to vitality score (minimum, maximum, mean, median, sd: standard deviation) from 125 selected ash trees of the Schorndorf and Emmendingen seed orchards during 2020 and 2021 as well as of the floodplain forest in 2019.
	study area
	vitality score
	viable
[%]
	semi-viable
[%]
	non-viable
[%]
	number of trees
	counted pollen grains

	floodplain forest 2019
	vitality score 1
	83.2
	6.5
	10.3
	8
	12400

	
	vitality score 2
	74.1
	8.8
	17.1
	4
	6800

	
	vitality score 3
	69.8
	8.8
	21.5
	1
	2000

	
	vitality score 4
	78.8
	5.9
	15.3
	1
	1200

	
	mean 
	79.3
	7.3
	13.4
	14
	22400

	
	sd
	6.3
	2.4
	5.1
	
	

	
	median
	79.4
	6.9
	12.5
	
	

	
	min
	69.8
	2.8
	4.6
	
	

	
	max
	92.6
	12.5
	22.7
	
	

	Schorndorf
2020

	vitality score 0
	82.0
	11.3
	6.8
	1
	1200

	
	vitality score 1
	77.2
	12.7
	10.1
	11
	12400

	
	vitality score 2
	71.2
	15.6
	13.3
	9
	10800

	
	vitality score 3
	92.6
	3.29
	4.1
	2
	2400

	
	mean 
	76.4
	13.0
	10.7
	23
	2600

	
	sd
	16.7
	9.6
	8.6
	
	

	
	median
	80.3
	11.3
	6.7
	
	

	
	min
	38.8
	0.5
	1.5
	
	

	
	max
	97.5
	32.6
	31.3
	
	

	Emmendingen
2020
	vitality score 1
	76.3
	12.7
	10.9
	13
	15600

	
	vitality score 2
	71.6
	14.9
	13.5
	16
	21600

	
	mean 
	73.7
	13.9
	12.3
	29
	37200

	
	sd
	14.3
	7.1
	9.6
	
	

	
	median
	76.3
	12.3
	9.7
	
	

	
	min
	42.4
	0.3
	1.3
	
	

	
	max
	98.3
	26.5
	31.8
	
	

	Schorndorf
2021

	vitality score 0
	86.2
	5.7
	8.2
	1
	1200

	
	vitality score 1
	84.7
	12.2
	3.1
	5
	5200

	
	vitality score 2
	83.3
	11.9
	4.8
	13
	18000

	
	vitality score 3
	64.1
	28.4
	7.5
	3
	3600

	
	vitality score 4
	84.7
	11.9
	3.4
	4
	4800

	
	mean 
	81. 7
	13.6
	4.7
	26
	32800

	
	sd
	12.0
	10.2
	2.8
	
	

	
	median
	84. 7
	13.1
	3.8
	
	

	
	min
	49.3
	1.8
	1.5
	
	

	
	max
	96.3
	39.8
	10.9
	
	

	Emmendingen
2021
	vitality score 1
	65.4
	27.1
	7.5
	15
	18000

	
	vitality score 2
	62.9
	29.8
	7.3
	13
	15600

	
	vitality score 3
	43.1
	39.5
	17.4
	5
	6000

	
	mean 
	61.1
	30.0
	8.9
	33
	39600

	
	sd
	21.2
	17.4
	8.0
	
	

	
	median
	67.3
	25.7
	5.6
	
	

	
	min
	0.5
	4.3
	0.9
	
	

	
	max
	92.6
	76.3
	41.8
	
	



Table S3 Descriptive statistics of seed quality (%) related to vitality score (minimum, maximum, mean, median, sd: standard deviation) from 53 selected ash trees of the floodplain forest and the Schorndorf seed orchard in 2018 as well as from the Schorndorf and Emmendingen seed orchards in 2020.
	study area
	vitality score
	viable 
[%] 
	non-viable
[%]
	insect infestation in non-viable [%]
	number of trees
	number of seeds

	floodplain forest
2018 
(method: stratification)

	vitality score 0
	28.6 
	71.4 
	82.3
	1 
	395

	
	mean vitality score 1
	40.4 
	59.6 
	76.4
	4 
	1446

	
	mean vitality score 2
	35.6 
	64.4 
	82.2
	5 
	1728

	
	mean vitality score 3
	41.2 
	58.8 
	83.2
	2 
	792

	
	mean
	37.6
	62.4 
	80.4
	12
	4361

	
	sd
	19.6
	19.6
	9.2
	
	

	
	median
	39.6 
	60.4 
	81.5
	
	

	
	min
	4.6 
	32.8 
	60.0
	
	

	
	max
	67.2 
	95.4 
	95.5
	
	

	Schorndorf
2018 
(method: stratification)

	vitality score 0
	49.8 
	50.3 
	91.0
	1 
	389

	
	mean vitality score 1
	58.0 
	42.0 
	73.0
	9 
	3610

	
	mean vitality score 2
	57.0 
	43.0 
	71.6
	8 
	3198 

	
	mean
	57.1 
	42.9 
	73.4
	18
	7197

	
	sd
	14.5 
	14.5 
	10.9
	
	

	
	median
	53.5 
	46.5 
	73.1
	
	

	
	min
	28.0 
	13.8 
	56.7
	
	

	
	max
	86.2 
	72.0 
	91.0
	
	

	Schorndorf
2020
(method: TTC-test)
	vitality score 1
	21.6
	78.4
	31.9
	6
	2383

	
	vitality score 2
	29.8 
	70.2 
	11.4
	5 
	1129

	
	vitality score 3
	15.1 
	84.9 
	20.6
	2 
	1200

	
	vitality score 4
	8.9 
	91.1 
	11.3
	2 
	327

	
	mean
	21.8 
	28.2 
	20.8
	15
	5039

	
	sd
	13.9
	13.9
	11.9
	
	

	
	median
	15.3 
	84.8 
	18.2
	
	

	
	min
	5.6 
	50.0 
	7.1
	
	

	
	max
	50.0 
	94.4 
	46.9
	
	

	Emmendingen
2020
(method: TTC-test)
	vitality score 0
	15.9
	84.1 
	9.1
	1 
	403

	
	vitality score 1
	15.1
	84.9 
	22.8
	3 
	313

	
	vitality score 2
	17.4 
	82.6 
	7.9
	3 
	349

	
	vitality score 3
	20.2 
	79.8 
	21.4
	1 
	416

	
	mean
	 16.7 
	83.3 
	15.3
	8
	1481

	
	sd
	9.6
	9.6
	13.3
	
	

	
	median
	17.2 
	82.8 
	14.1
	
	

	
	min
	1.7 
	68.3 
	0.0
	
	

	
	max
	31.8 
	98. 3 
	40.5
	
	





Fig. S1 Boxplots for pollen production per flower (Pfl) classified into healthy (vitality score 0 and1: white), diseased (vitality score 2: light grey) and severely diseased trees (vitality score 3 and 4: dark grey) for the Schorndorf and Emmendingen seed orchards in 2020 and 2021. The interquartile range is represented by the height of the boxes, maximum and minimum values by the upper and lower whiskers, the median by bold horizontal lines in the boxes, points indicate outliers.
.


Fig. S2 Boxplots for pollen production per unit volume of crown (1 m³) (Pvol) classified into healthy (vitality score 0 and 1: white), diseased (vitality score 2: light gray) and severely diseased ash trees (vitality score 3 and 4: dark grey) for the Schorndorf and Emmendingen seed orchards in 2020 and 2021. The interquartile range is represented by the height of the boxes, maximum and minimum values by the upper and lower whiskers, the median by bold horizontal lines in the boxes, points indicate outliers.
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Fig. S3 Boxplots for pollen production per tree (Pin) classified into healthy (vitality score 0 and 1: white), diseased (vitality score 2: light grey) and severely diseased trees (vitality score 3 and 4: dark grey) for the Schorndorf and Emmendingen seed orchards in 2020 and 2021. The interquartile range is represented by the height of the boxes, maximum and minimum values by the upper and lower whiskers, the median by bold horizontal lines in the boxes, points indicate outliers.
