[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Figure 1. Effects of temperature (4 or 10C) and sand paper scarification (±) Canyon De Chelly  seed germination in 2016.

Figure 2. Effects of temperature (4 or 10C) and sand paper scarifiction (±) on Great Basin seed germination in 2016.

Table 1. Canyon De Chelly seed trails for 2017 include either 4 or 8 week chilling  (4, 7, or 10C) with 2 or 4 hour GA3 soaking before chilling. Final %germination, T50 (germination speed) and T10/90(uniformity/germination spread) are given for each treatment and germination trial.  
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Figure 3. Visual time lapse of seed germination for 4 week chilling trail at 4C with 2 hr. GA3 soaking.
Figure 4. Visual time lapse of seed germination for 8 week chilling trail at 4C with 2 hr. GA3 soaking.












Figure 5. Visual time lapse of seed germination for 4 week chilling trail at 4C with 4 hr. GA3 soaking.

Figure 6. Visual time lapse of seed germination for 8 week chilling trail at 4C with 4 hr. GA3 soaking.










 Table 2. Canyon De Chelly seed treatments include an application of GA3 (500, 750, or 1000ppm) ± Promalin(600ppm) ± H2O2 chilled at 4 or 7C. Final %germination, T50 (germination speed) and T10/90(uniformity/germination spread) are given for each treatment and germination trial.  
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Table 3. Canyon De Chelly seed treatments include an application of GA3 (500, 750, or 1000ppm) ± Promalin(600ppm) ± H2O2 chilled at 10C. Final %germination, T50 (germination speed) and T10/90(uniformity/germination spread) are given for each treatment and germination trial.  
	TREATMENTS
	Temp (°C)
	Final % Germination
	T50 (Days)
	T10/90 (Days)

	
	
	
	
	

	GA3(500)+PRO+H2O2
	10C
	45.6
	16
	16

	GA3(500)+PRO
	
	68
	13
	13

	GA3(500)+H2O2
	
	4
	11
	11

	GA3(500)
	
	4
	9
	8

	GA3(750)+PRO+H2O2
	
	72
	14
	12

	GA3(750)+PRO
	
	73.6
	16
	15

	GA3(750)+H2O2
	
	3.2
	14
	23

	GA3(750)
	
	4
	9
	13

	GA3(1000)+PRO+H2O2
	
	42.4
	17
	24

	GA3(1000)+PRO
	
	62.4
	15
	15

	GA3(1000)+H2O2
	
	0
	NA
	NA

	GA3(1000)
	
	3.2
	4
	23

	H2O2
	
	3.2
	11
	4

	Control
	
	4.8
	7
	22





Figure 7. Visual time lapse of seed % germination after being treated with GA3 (500ppm) + Promalin and chilled at 4, 7, or 10 C.

Figure 8 Visual time lapse of seed % germination after being treated with GA3 (750ppm) + Promalin + H2O2 chilled at 4, 7, or 10 C.

Figure 10. Historic remnants of Navajo drying techniques of Navajo Spinach at Canyon De Chelly National Monument. Photo taken by Winston Hurst. 
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Figure 11. Close up photograph of  upper right  section in Figure 10. Photo taken by Winston Hurst.
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[bookmark: _GoBack]Figure 12. Cleome serrulata seed close up.
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Figure 13. Cleome serrulata white seed in pod
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Figure 14.  Close up of seed pods for Cleome serrulata
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4Hr_8 Week 4C Chilling 
GA3+H2O2	0.0	6.0	9.0	13.0	16.0	20.0	23.0	27.0	31.0	48.0	51.0	55.0	62.0	65.0	71.0	74.0	0.0	0.0	0.0	0.0	0.0	0.0	0.8	3.2	4.0	8.8	15.2	22.4	28.0	36.8	43.2	50.4	H2O2	0.0	6.0	9.0	13.0	16.0	20.0	23.0	27.0	31.0	48.0	51.0	55.0	62.0	65.0	71.0	74.0	0.0	0.0	0.0	0.0	0.0	1.666666666666666	4.066666666666666	7.333333333333332	11.4	11.4	13.0	17.0	20.2	20.2	21.8	27.4	No TRT	0.0	6.0	9.0	13.0	16.0	20.0	23.0	27.0	31.0	48.0	51.0	55.0	62.0	65.0	71.0	74.0	0.0	0.0	0.8	0.8	0.8	2.4	7.2	10.4	13.6	15.2	16.8	16.8	18.4	20.0	20.8	24.8	Chilling Days
% Germination
4Hr_4 week 4C Chilling 
GA3+H2O2	0.0	6.0	9.0	13.0	20.0	23.0	29.0	32.0	0.0	0.0	4.0	7.2	30.4	57.6	75.2	87.2	H2O2	0.0	6.0	9.0	13.0	20.0	23.0	29.0	32.0	0.0	0.0	0.8	7.2	29.6	52.8	67.2	76.0	No TRT	0.0	6.0	9.0	13.0	20.0	23.0	29.0	32.0	0.0	0.0	0.0	12.0	37.96666666666653	58.26666666666657	63.06666666666654	67.13333333333323	Chilling Days
% Germination
GA3(500)+Promalin
4C	0.0	6.0	10.0	13.0	17.0	20.0	24.0	27.0	31.0	0.0	0.0	4.8	6.4	16.8	33.6	52.0	60.8	92.0	7C	0.0	6.0	10.0	13.0	17.0	20.0	24.0	27.0	31.0	0.0	0.0	1.6	6.4	33.6	48.8	64.0	77.6	84.8	10C	0.0	6.0	10.0	13.0	17.0	20.0	24.0	27.0	31.0	0.0	3.2	8.8	16.8	34.4	57.6	67.2	67.2	68.0	Days
% Germination
GA3(750ppm) +Promalin+H2O2
4C	0.0	6.0	10.0	13.0	17.0	20.0	24.0	27.0	31.0	0.0	0.0	2.4	6.4	11.2	21.6	40.8	66.4	89.6	7C	0.0	6.0	10.0	13.0	17.0	20.0	24.0	27.0	31.0	0.0	1.6	7.2	10.4	40.8	64.8	83.2	87.2	90.4	10C	0.0	6.0	10.0	13.0	17.0	20.0	24.0	27.0	31.0	0.0	0.8	4.8	8.8	33.6	42.4	64.0	72.0	72.0	Days
% Germination
Canyon De Chelly, AZ
4C	0.0	6.0	12.0	14.0	18.0	22.0	25.0	29.0	0.0	0.0	6.25	8.75	26.25	47.5	53.75	67.5	4C+ Scar	0.0	6.0	12.0	14.0	18.0	22.0	25.0	29.0	0.0	0.0	5.0	13.75	23.75	51.25	58.75	62.5	10 C	0.0	6.0	12.0	14.0	18.0	22.0	25.0	29.0	0.0	0.0	15.0	15.0	16.25	17.5	17.5	17.5	10C+ Scar	0.0	6.0	12.0	14.0	18.0	22.0	25.0	29.0	0.0	0.0	17.5	18.75	21.25	22.5	23.75	25.0	Days

% Germination



Great Basin Seed, UT
4C	0.0	6.0	12.0	14.0	18.0	22.0	25.0	29.0	0.0	0.0	0.0	0.0	3.0	14.0	15.0	19.0	4C+ Scar	0.0	6.0	12.0	14.0	18.0	22.0	25.0	29.0	0.0	0.0	3.0	4.0	17.0	27.0	34.0	37.0	10 C	0.0	6.0	12.0	14.0	18.0	22.0	25.0	29.0	0.0	0.0	3.0	4.0	4.0	4.0	4.0	4.0	10C+ Scar	0.0	6.0	12.0	14.0	18.0	22.0	25.0	29.0	0.0	0.0	4.0	4.0	6.0	6.0	6.0	6.0	Days

% Germination



2Hr_4 Week 4C Chilling 
GA3+H2O2	0.0	6.0	9.0	13.0	16.0	20.0	23.0	27.0	31.0	0.0	0.0	1.6	1.6	1.6	1.6	2.4	7.2	16.0	H2O2	0.0	6.0	9.0	13.0	16.0	20.0	23.0	27.0	31.0	0.0	0.0	0.0	0.0	0.0	0.8	1.6	4.8	9.6	No TRT	0.0	6.0	9.0	13.0	16.0	20.0	23.0	27.0	31.0	0.0	0.0	0.0	0.0	0.0	2.466666666666665	4.066666666666666	10.56666666666667	18.7	Chilling Days
% Germination
2Hr_8 week 4C Chilling 
GA3+H2O2	0	2	6	9	16	20	23	27	32	45	48	51	55	58	62	65	69	73	T50	T10/90	90	10	0.0	0.0	0.0	0.0	0.8	3.2	3.2	8.0	13.6	16.0	21.4	24.8	29.6	36.8	53.6	57.8	63.4	69.2	H2O2	0	2	6	9	16	20	23	27	32	45	48	51	55	58	62	65	69	73	T50	T10/90	90	10	0.0	0.0	0.0	0.0	1.6	2.4	4.8	8.0	12.0	12.0	12.8	14.4	14.4	15.2	16.0	16.8	16.8	24.0	No TRT	0	2	6	9	16	20	23	27	32	45	48	51	55	58	62	65	69	73	T50	T10/90	90	10	0.0	0.0	0.0	0.0	0.0	2.4	2.4	2.4	3.2	4.8	6.4	6.4	6.4	6.4	6.4	6.4	6.4	7.2	Chilling Days
% Germination
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TREATMENTS Temp| Final % T10-90 Temp| Final % T50 [ T10-90
(°C) | Germination (Days (Days) Germination (Days (Days)
15

GA3(500)+PRO+H,0,

GA3(500,+PRO 92 16 16 35 15 12
GA3(500)+H,0, 9 17 18 9 10 21
GA;3(500, 21 19 15 6 11 25
GA3(750)+PRO+H,0, 90 16 14 90 15 11
GA3(750)+PRO 89 16 14 79 16 14
GA3(750)+H,0, 8 23 18 14 16 14
GA3(750, 4c 24 18 15 7C 9 12 24
GA;3(1000,+PRO+H,0, 77 16 13 66 16 17
GA;3(1000,+PRO 91 16 15 72 15 16
GA3(1000)+H,0, 10 22 23 13 20 24
GA3(1000, 19 20 19 11 14 13
H,0,; 13 23 18 7 19 17

Control 9 20 13 10 18 21
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Chilling Temp Control GA; + Control GA; + Control GA; +
(wks) °c ontro H,0, ontro H,0, ontro H,0,

Final Germination (%) T50 (days) T10-90 (days)
4 2 4 19 10 16 20 17 21 11 10 19
7 2 3 1 11 17 5 19 9 3
10 2 1 - 12 3 - 14 1 -
4 4 4 67 76 87 16 17 17 14 16 17
7 46 41 62 15 18 17 17 18 19
10 13 8 26 13 7 14 12 11 21
8 2 4 7 24 69 27 41 38 32 51 42
7 2 7 6 3 37 34 40 34 41
10 - 1 2 - 17 15 - 7 33
8 4 4 25 27 50 33 34 40 53 51 38
7 2 5 13 1 24 43 9 34 42

10 2 - - 3 - - 13 - -
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