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Table S1. Experimental data of the kinematics for the locusts jumping on sand.
	Sample No.
	Sex
	Body mass (g)
	
 (degree)
	
 (degree)
	
(degree)
	
 (degree)
	
 (cm)
	
 (m/s)
	
 (mJ/g)

	1
	Female
	2.54
	17.3
	65.8
	55.0
	49.8
	45.0
	2.12
	2.24

	2
	Female
	2.48
	15.0
	59.0
	47.0
	40.7
	52.0
	2.27
	2.58

	3
	Female
	2.33
	24.3
	60.8
	47.2
	38.4
	42.8
	2.08
	2.15

	4
	Female
	1.59
	30.0
	47.1
	41.0
	31.8
	49.6
	2.33
	2.71

	5
	Male
	1.45
	26.6
	49.4
	40.2
	23.5
	68.9
	3.04
	4.62

	6
	Male
	1.41
	12.5
	49.9
	35.1
	30.0
	32.0
	1.90
	1.81

	7
	Male
	1.43
	21.6
	57.8
	45.3
	36.7
	43.0
	2.10
	2.20

	8
	Male
	1.32
	15.0
	56.6
	29.9
	24.5
	48.2
	2.50
	3.13

	9
	Male
	1.42
	20.8
	68.1
	56.1
	48.8
	57.4
	2.38
	2.84



Table S2. Experimental data of the kinematics for the locusts jumping on soil.
	Sample No.
	Sex
	Body mass (g)
	
 (degree)
	
 (degree)
	
(degree)
	
 (degree)
	
 (cm)
	
 (m/s)
	
 (mJ/g)

	1
	Female
	2.54
	25.5
	48.7
	48.5
	43.2
	50.2
	2.22
	2.46

	2
	Female
	2.48
	11.3
	50.6
	51.6
	40.7
	63.7
	2.51
	3.16

	3
	Female
	2.33
	17.3
	52.0
	50.1
	42.4
	61.3
	2.46
	3.02

	4
	Female
	1.59
	15.2
	51.8
	42.8
	37.3
	48.2
	2.21
	2.45

	5
	Male
	1.45
	21.5
	56.3
	63.4
	53.1
	48.1
	2.22
	2.46

	6
	Male
	1.41
	19.9
	35.7
	46.1
	35.0
	43.5
	2.13
	2.27

	7
	Male
	1.43
	22.8
	45.9
	52.3
	40.4
	50.8
	2.24
	2.52

	8
	Male
	1.32
	19.7
	65.3
	59.0
	52.9
	56.7
	2.40
	2.89

	9
	Male
	1.42
	18.6
	64.7
	46.3
	41.2
	57.0
	2.37
	2.82



Table S3. Experimental data of the kinematics for the locusts jumping on wood.
	Sample No.
	Sex
	Body mass (g)
	
 (degree)
	
 (degree)
	
(degree)
	
 (degree)
	
 (cm)
	
 (m/s)
	
 (mJ/g)

	1
	Female
	2.54
	18.1
	59.7
	63.2
	57.7
	63.7
	2.63
	3.46

	2
	Female
	2.48
	23.2
	70.4
	73.1
	67.8
	50.6
	2.66
	3.54

	3
	Female
	2.33
	18.8
	57.0
	65.1
	57.0
	61.9
	2.58
	3.32

	4
	Female
	1.59
	19.6
	53.1
	57.1
	52.0
	55.0
	2.36
	2.78

	5
	Male
	1.45
	22.4
	51.2
	57.9
	50.3
	48.6
	2.20
	2.43

	6
	Male
	1.41
	18.5
	62.2
	66.1
	60.2
	64.2
	2.70
	3.64

	7
	Male
	1.43
	14.0
	62.7
	65.6
	60.3
	65.6
	2.73
	3.73

	8
	Male
	1.32
	14.3
	88.0
	89.0
	87.0
	3.32
	2.50
	3.13

	9
	Male
	1.42
	19.2
	74.7
	78.6
	73.2
	18.2
	2.56
	3.38





Table S4. Experimental data of the reaction force for the locusts jumping on sand.
	Sample No.
	Sex
	
 (g)
	
 (mN/g)
	
 (mN/g)
	
 (mN/g)
	
 (mN/g)

	1
	Female
	2.54
	35.0
	5.80
	47.4
	59.2

	2
	Female
	2.48
	33.4
	17.5
	38.8
	54.1

	3
	Female
	2.33
	39.2
	14.8
	39.8
	57.8

	4
	Female
	1.59
	44.5
	7.73
	52.8
	69.5

	5
	Male
	1.45
	35.7
	29.1
	42.5
	62.7

	6
	Male
	1.41
	41.4
	10.2
	40.5
	58.9

	7
	Male
	1.43
	41.2
	20.2
	31.2
	55.5

	8
	Male
	1.32
	42.7
	22.1
	33.6
	58.7

	9
	Male
	1.42
	26.7
	11.4
	27.8
	40.2



Table S5. Experimental data of the reaction force for the locusts jumping on soil.
	Sample No.
	Sex
	
 (g)
	
 (mN/g)
	
 (mN/g)
	
 (mN/g)
	
 (mN/g)

	1
	Female
	2.54
	17.5
	10.1
	19.1
	27.8

	2
	Female
	2.48
	47.2
	41.7
	45.6
	77.8

	3
	Female
	2.33
	25.0
	3.27
	25.6
	36.0

	4
	Female
	1.59
	46.1
	16.9
	44.9
	66.6

	5
	Male
	1.45
	33.1
	24.1
	34.8
	53.7

	6
	Male
	1.41
	25.2
	19.8
	30.7
	44.4

	7
	Male
	1.43
	25.0
	23.2
	49.1
	59.8

	8
	Male
	1.32
	35.6
	25.0
	36.4
	56.8

	9
	Male
	1.42
	27.6
	15.9
	27.5
	42.1



Table S6. Experimental data of the reaction force for the locusts jumping on wood.
	Sample No.
	Sex
	
 (g)
	
 (mN/g)
	
 (mN/g)
	
 (mN/g)
	
 (mN/g)

	1
	Female
	2.54
	22.9
	16.0
	26.5
	38.5

	2
	Female
	2.48
	19.7
	3.97
	99.1
	101

	3
	Female
	2.33
	25.7
	13.6
	20.9
	35.8

	4
	Female
	1.59
	20.8
	8.48
	23.5
	32.5

	5
	Male
	1.45
	20.0
	26.1
	26.9
	42.4

	6
	Male
	1.41
	7.75
	15.1
	10.5
	19.9

	7
	Male
	1.43
	25.2
	15.6
	46.3
	55.0

	8
	Male
	1.32
	11.7
	5.14
	44.8
	46.6

	9
	Male
	1.42
	25.4
	47.5
	86.7
	102





[bookmark: _GoBack]Video S1. A typical video of the locust jumping on sand. The video was produced based on the high-speed camera images (1000 fps). The frame rate of the video is 30 fps, meaning that each second in the video represents to the real time of 0.03 s. 

Video S2. A typical video of the locust jumping on soil. The video was produced based on the high-speed camera images (1000 fps). The frame rate of the video is 30 fps, meaning that each second in the video represents to the real time of 0.03 s.

Video S3. A typical video of the locust jumping on wood. The video was produced based on the high-speed camera images (1000 fps). The frame rate of the video is 30 fps, meaning that each second in the video represents to the real time of 0.03 s.
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