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S1 Fig. Garlic scape planting base. Sampling was picked at the Sanyangchuan Garlic scape Planting Base in Tianshui City, Gansu Province in May 2025.
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S2 Fig. Picked experimental samples. The picked test samples were taken back to the laboratory for measurement of parameters such as diameter and length.
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    (a)                                (b)
S3 Fig. The drainage method is used to measure garlic scape density and pseudo-stem density. (a) The drainage method is used to measure the density of garlic scape.(b) The drainage method is used to measure the density of pseudo-stems.


















S4 Fig. Storage path of experimental photos. 










 












S5 Fig. Storage path of the compression experimental data.





S6 Fig. Storage path of the shear experimental data.






S7 Fig. Storage path of the tensile experimental data.
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S8 Fig. Partial experimental data from the garlic scape compression tests.
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S9 Fig. Partial experimental data from the garlic plant compression tests.
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S10 Fig. Partial experimental data from the pseudo-stem compression tests.
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S11 Fig. Partial experimental data from the garlic plant shear tests.
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S11 Fig. Partial experimental data from the garlic scape shear tests.
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 S12 Fig. Partial experimental data from the pseudo-stem shear tests.
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S13 Fig. Partial experimental data from the garlic scape tensile tests.




	[image: ]
	[image: ]
	[image: ]
	[image: ]
	[image: ]
	[image: ]
	[image: ]
	[image: ]


S14 Fig. Partial experimental data from the pseudo-stem tensile tests.
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S15 Fig. The garlic scape tensile tests. (a) Samples of tensile tests. (b), (c), (d) Tensile test process.
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S16 Fig. The pseudo-stem tensile tests. (a), (b)Process of pseudo-stem tensile tests.(c) Pseudo-stem tensile force-displacement curves obtained via the universal testing machine. 
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S17 Fig. The garlic plant compression tests.
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S18 Fig. The shear tests. (a) Garlic scape samples for shear test. (b) Pseduo-stem samples for shear test. (c) Process of garlic scape shear tests.
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S19 Fig. Shearing effect Diagram. (a)Garlic scape shearing effect Diagram. (b) Pseudo-stem shearing effect diagram.
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S20 Fig. Prototype model of the garlic scape harvester. The prototype model is currently in the construction phase. To date, the construction of the clamping device has been completed, and the construction of the drawing device will be advanced subsequently.
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A B C D E
Force Displace Time Strength Strain
N mm sec kg/mm %

0. 010064456 0 0 0.001016 0
0. 004645133 0 0.0025 0.000469 0
0 0. 001 0. 005 0 0. 010857

—0. 00309676 0.002  0.0075 -0. 00031 0. 021713
—0. 00541932 0. 003 0.01 -0.00055 0.03257
—0. 00541932 0.003  0.0125 -0. 00055 0.03257
—0. 00541932 0. 004 0. 015 -0. 00035 0. 043426
—0. 00464513 0.005 0.0175 —0. 00047 0. 054283
—0. 00232257 0. 006 0.02 -0.00023 0.06514
0 0.007  0.0225 0 0. 075996

0. 001548378 0. 008 0. 025 0. 000156 0. 086853
0. 005419322 0.008 0.0275 0.000547 0. 086853
0. 008516078 0. 009 0.03 0.00086 0.097709
0. 010064456 0.01  0.0325 0.001016 0. 108566
0. 0139354 0.011 0. 035 0.001407 0. 119422
0. 014709589 0.012  0.0375 0.001485 0. 130279
0. 014709589 0.013 0.04 0.001485 0. 141136
0. 019354723 0.013  0.0425 0.001954 0. 141136
0. 020128912 0.014 0. 045 0. 002032 0. 151992
0. 0209031 0.015  0.0475 0.00211 0. 162849
0. 023225667 0.016 0. 05 0.002345 0. 173705
0. 023225667 0.017  0.0525 0.002345 0. 184562
0. 022451478 0.018 0. 055 0. 002267 0. 195419
0. 023999856 0.018  0.0575 0.002423 0. 195419
0. 024774045 0.019 0. 06 0.002501 0. 206275
0. 025548234 0.02  0.0625 0.002579 0. 217132
0. 024774045 0. 021 0. 065 0. 002501 0. 227988
0. 025548234 0.022  0.0675 0.002579 0. 238845
0. 027870801 0. 022 0.07 0.002814 0. 238845
0. 027096612 0.023  0.0725 0.002736 0. 249701
0. 026322423 0.024 0. 075 0. 002658 0. 260558
0. 027870801 0.025  0.0775 0.002814 0. 271415

B

2|3|4|5]6]|7]|8] @




image49.png
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Force Displace Time Strength Strain

N mm sec kg/mm %
0. 012387022 0 0 0. 001251 0
0. 009290267 0 0.0025 0.000938 0
0. 006193511 0. 001 0.005 0.000625 0.010112
0. 003870945 0.002  0.0075 0.000391 0.020224
0. 003096756 0. 003 0.01  0.000313 0. 030337
0. 004645133 0.003  0.0125 0.000469 0.030337
0. 005419322 0. 004 0.015  0.000347 0. 040449
0. 006193511 0.005  0.0175 0.000625 0.050561
0. 010838645 0. 006 0.02 0.001094 0. 060673
0. 014709589 0.007  0.0225 0.001485 0.070786
0. 016257967 0. 008 0.025 0.001641 0. 080898
0. 019354723 0.008  0.0275 0.001954 0.080898
0. 023225667 0. 009 0.03  0.002345 0.09101
0. 025548234 0.01 0.0325 0.002579 0.101122
0. 027096612 0.011 0.035 0.002736 0. 111235
0. 030193367 0.012  0.0375 0.003048 0.121347
0. 031741745 0.013 0.04 0.003205 0. 131459
0. 03561269 0.013  0.0425 0.003596 0.131459
0. 037161067 0.014 0.045 0.003752 0. 141571
0. 040257823 0.015  0.0475 0.004065 0. 151684
0. 041032012 0.016 0.05 0.004143 0. 161796
0.039483634  0.017  0.0525 0.003986 0. 171908
0. 041806201 0.018 0.055 0.004221 0.18202
0. 04258039 0.018  0.0575 0.004299 0.18202
0. 04258039 0.019 0.06 0.004299 0. 192133
0. 04258039 0.02 0.0625 0.004299 0. 202245
0. 04258039 0. 021 0.065 0.004299 0. 212357
0. 044128768 0.022  0.0675 0.004455 0. 222469
0. 043354579 0. 022 0.07  0.004377 0. 222469
0. 043354579 0.023  0.0725 0.004377 0. 232582
0. 044128768 0.024 0.075  0.004455 0. 242694
0. 043354579 0.025  0.0775 0.004377 0. 252806
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Force Displace Time Strength Strain

N mm sec kg/mm %

0. 016257967 0 0 0. 001641 0

0.011612834 0 0.0025 0.001172 0
0.007741889  0.001 0.005 0.000782 0. 009757
0.006193511  0.002  0.0075 0.000625 0. 019514
0. 003096756  0.003 0.01  0.000313 0. 029271
0.000774189  0.003  0.0125 7.82E-05 0.029271
0.001548378 0. 004 0.015 0.000156 0. 039028
0.004645133  0.005  0.0175 0.000469 0. 048785
0. 0069677 0. 006 0.02  0.000703 0. 058542
0.008516078  0.007  0.0225 0.00086 0.068299
0.011612834  0.008 0.025 0.001172 0. 078036
0. 0139354 0.008  0.0275 0.001407 0. 078056
0.014709589 0. 009 0.03 0.001485 0. 087813
0.017806345  0.01 0.0325 0.001798 0.09757
0.019354723  0.011 0.035 0.001954 0. 107328
0.023225667 0.012  0.0375 0.002345 0. 117085
0.024774045  0.013 0.04 0.002501 0. 126842
0.024774045  0.013  0.0425 0.002501 0. 126842
0.027096612  0.014 0.045 0.002736 0. 136599
0.027870801  0.015  0.0475 0.002814 0. 146356
0. 030967556  0.016 0.05 0.003127 0. 156113
0.030193367  0.017  0.0525 0.003048 0.16587
0.031741745  0.018 0.055 0.003205 0. 175627
0.030967556  0.018  0.0575 0.003127 0. 175627
0.031741745  0.019 0.06 0.003205 0. 185384
0.031741745  0.02 0.0625 0.003205 0.195141
0.032515934  0.021 0.065 0.003283 0. 204898
0.031741745  0.022  0.0675 0.003205 0. 214655
0.032515934  0.022 0.07  0.003283 0. 214655
0.032515934  0.023  0.0725 0.003283 0.224412
0.030193367  0.024 0.075 0.003048 0. 234169
0.032515934  0.025  0.0775 0.003283 0. 243926
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Force Displace Time Strength Strain
N mm sec kg/mm %
0.012387022 0 0 0.001251 0
0. 009290267 0 0.0025 0.000938 0
0.006193511 0.001 0.005 0.000625 0.00915
0.004645133 0.002  0.0075 0.000469 0.0183
0.001548378 0.003 0.01 0.000156 0.02745
0.003870945 0.003  0.0125 0.000391 0.02745
0.003870945 0.004 0.015 0.000391 0.0366
0.006193511 0.005  0.0175 0.000625 0.04575
0. 010064456 0. 006 0.02 0.001016 0.0549
0.013161211 0.007  0.0225 0.001329 0.06405
0.014709589 0.008 0.025 0.001485 0.0732
0.018580534  0.008  0.0275 0.001876 0.0732
0. 023225667 0.009 0.03 0.002345 0.08235
0. 023225667 0.01 0.0325 0.002345 0.0915
0.027096612 0.011 0.035 0.002736 0.10065
0. 028644989 0.012  0.0375 0.002892 0.1098
0.031741745 0.013 0.04 0.003205 0.11895
0.032515934  0.013  0.0425 0.003283 0.11895
0. 03561269 0.014 0.045 0.003596 0.1281
0.037161067 0.015  0.0475 0.003752 0.13725
0. 037935256 0.016 0.05  0.00383 0.146399
0. 038709445 0.017  0.0525 0.003908 0.155549
0.039483634  0.018 0.055 0.003986 0. 164699
0. 040257823 0.018  0.0575 0.004065 0. 164699
0. 040257823 0.019 0.06  0.004065 0. 173849
0. 039483634 0.02 0.0625 0.003986 0. 182999
0. 041806201 0.021 0.065 0.004221 0.192149
0. 040257823 0.022  0.0675 0.004065 0.201299
0. 040257823 0.022 0.07  0.004065 0. 201299
0.041032012 0.023  0.0725 0.004143 0.210449
0.039483634  0.024 0.075 0.003986 0. 219599
0. 041032012 0.025 _ 0.0775 0.004143 0. 228749
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Force Displace Time Strength Strain
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0. 017032156 0 0 0.00172 0
0.011612834 0 0.0025 0.001172 0
0. 009290267 0. 001 0. 005 0.000938 0.00972
0. 007741889 0.002  0.0075 0.000782 0.01944
0. 003870945 0. 003 0.01 0.000391 0.02916
0. 003096756 0.003  0.0125 0.000313 0.02916
0. 004645133 0. 004 0.015 0.000469 0. 03888
0. 005419322 0.005 0.0175 0.000547 0. 0486
0. 008516078 0. 006 0.02 0.00086 0.05832
0. 010838645 0.007  0.0225 0.001094 0. 06804
0. 0139354 0. 008 0.025 0. 001407 0.07776
0. 017806345 0.008 0.0275 0.001798 0.07776
0. 019354723 0. 009 0.03 0.001954 0. 087481
0. 0209031 0.01 0.0325 0.00211 0.097201
0. 024774045 0.011 0. 035 0. 002501 0. 106921
0. 026322423 0.012  0.0375 0. 002658 0. 116641
0. 027870801 0.013 0.04 0.002814 0. 126361
0. 029419178 0.013  0.0425 0.00297 0. 126361
0. 033290123 0.014 0. 045 0. 003361 0. 136081
0. 034064312 0.015  0.0475 0. 003439 0. 145801
0. 03561269 0.016 0. 05 0.003596 0. 155521
0. 036386878 0.017  0.0525 0. 003674 0. 165241
0. 037935256 0.018 0.055 0.00383 0.174961
0. 036386878 0.018  0.0575 0. 003674 0. 174961
0. 037935256 0.019 0.06 0.00383 0. 184681
0. 037935256 0.02 0.0625 0.00383 0.194401
0. 038709445 0. 021 0. 065 0. 003908 0.204121
0. 038709445 0.022  0.0675 0.003908 0.213841
0. 038709445 0. 022 0.07 0.003908 0.213841
0. 038709445 0.023  0.0725 0. 003908 0. 223561
0. 038709445 0.024 0. 075 0. 003908 0. 233281
0. 037935256 0.025  0.0775 0.00383 0. 243002
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Force Displace  Time Strength Strain

N mm sec kg/mm %

0.017032156 0 0 0.001719601 0

0.013161211 0 0.0025  0.001328782 0
0.009290267  0.001 0.005 0.000937964 0. 009217439
0.007741889  0.002 0.0075  0.000781637 0.018434879
0.004645133 0. 003 0.01 0.000468982 0. 027652318
0.005419322  0.003 0.0125  0.000547146 0.027652318
0.005419322  0.004 0.015 0.000547146 0. 036869758
0.006193511 0. 005 0.0175  0.000625309 0.046087197
0.008516078 0. 006 0.02 0.0008598 0. 055304636
0.011612834  0.007 0.0225  0.001172455 0.064522076
0.012387022  0.008 0.025 0.001250619 0. 073739515
0.017806345  0.008 0.0275  0.001797764 0.073739515
0.0209031 0.009 0.03 0.002110419 0. 082956955
0.021677289 0.01 0.0325  0.002188583 0.092174394
0.023999856  0.011 0.035 0.002423073 0.101391833
0.026322423  0.012 0.0375  0.002657564 0.110609273
0.027870801  0.013 0.04 0.002813892 0. 119826712
0.028644989  0.013 0.0425  0.002892055 0.119826712
0.031741745  0.014 0.045 0.00320471 0. 129044152
0.033290123  0.015 0.0475  0.003361037 0.138261591
0.034064312  0.016 0.05 0.003439201 0. 14747903
0. 03561269 0.017 0.0525  0.003595528 0. 15669647
0. 03561269 0.018 0. 055 0.003595528 0. 165913909
0.034838501  0.018 0.0575  0.003517365 0.165913909
0. 03561269 0.019 0. 06 0.003595528 0. 175131349
0.037161067 0.02 0.0625  0.003751856 0.184348788
0.037161067  0.021 0. 065 0.003751856 0. 193566227
0.036386878  0.022 0.0675  0.003673692 0.202783667
0.037161067  0.022 0.07 0.003751856 0. 202783667
0.037161067  0.023 0.0725  0.003751856 0.212001106
0.037935256  0.024 0.075 0.003830019 0. 221218546
0.036386878 0. 025 0.0775__ 0.003673692 0. 230435985

123 |4a|s5]|6|7 8] @





image54.png
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Force Displace Time Strength Strain
N mm sec kg/mm %

0. 003097 0 0 0. 000313 0

-0. 00232 0 0.0025 -0.00023 0

-0. 00619 0. 001 0.005 -0.00063 0.011667
-0.00852 0.002  0.0075 -0.00086 0.023335
-0.01084 0. 003 0.01 -0.00109 0. 035002
-0.01239 0.003  0.0125 -0.00125 0.035002
-0.01239  0.004 0.015 -0.00125 0. 046669
-0.00852 0.005 0.0175 -0.00086 0.058336
-0. 00619 0. 006 0.02  —0.00063 0. 070004
-0.00464 0.007  0.0225 -0.00047 0.081671
-0. 00155 0. 008 0.025 -0.00016 0. 093338
0.002322 0.008  0.0275 0.000234 0.093338
0.003871 0.009 0.03  0.000391 0. 105005
0.006193 0.01 0.0325 0.000625 0. 116673
0.010064 0.011 0.035 0.001016 0.12834
0.010838 0.012  0.0375 0.001094 0.140007
0.012386 0.013 0.04 0.001251 0. 151674
0.015483 0.013  0.0425 0.001563 0.151674
0.017031 0.014 0.045 0.001719 0. 163342
0.019353 0.015  0.0475 0.001954 0.175009
0.018579 0.016 0.05 0.001876 0. 186676
0.020901 0.017  0.0525 0.00211 0.198343
0.019353 0.018 0.055 0.001954 0.210011
0.020901 0.018  0.0575 0.00211 0.210011
0.021676 0.019 0.06 0.002188 0.221678
0.021676 0.02 0.0625 0.002188 0. 233345
0.020901 0.021 0.065  0.00211 0.245012
0.020901 0.022  0.0675 0.00211 0.25668
0.021676 0.022 0.07 0.002188 0. 25668
0.021676 0.023  0.0725 0.002188 0. 268347
0.021676 0.024 0.075 0.002188 0. 280014
0.021676 0.025  0.0775 0.002188 0.291681
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Force Displace Time Strength Strain
N mm sec kg/mm %

0. 010838 0 0 0. 001094 0
0. 005419 0 0.0025 0.000547 0

0 0. 001 0. 005 0 0.012453

—0. 0031 0.002  0.0075 0. 00031 0. 024907
—0. 00619 0. 003 0.01 0. 00063 0.03736
—0. 00774 0.003 0.0125 -0.00078 0.03736
—0. 00774 0. 004 0. 015 -0. 00078 0. 049813
—0. 00697 0.005 0.0175 -0.0007 0. 062267
—0. 00464 0. 006 0.02 -0.00047 0.07472
—0. 00232 0.007  0.0225 -0. 00023 0. 087173
—0. 00155 0. 008 0. 025 -0. 00016 0. 099626
0. 002322 0.008 0.0275 0. 000234 0. 099626
0. 004645 0. 009 0.03 0.000469 0.11208
0. 005419 0.01  0.0325 0. 000547 0. 124533
0. 006967 0.011 0. 035 0. 000703 0. 136986
0. 010064 0.012  0.0375 0.001016 0.14944
0. 012386 0.013 0.04 0.001251 0. 161893
0. 012386 0.013  0.0425 0.001251 0. 161893
0. 015483 0.014 0. 045 0. 001563 0. 174346
0. 016257 0.015  0.0475 0.001641 0. 1868
0. 017805 0.016 0.05 0.001798 0. 199253
0. 017805 0.017  0.0525 0.001798 0. 211706
0. 018579 0.018 0. 055 0. 001876 0. 224159
0. 019353 0.018  0.0575 0.001954 0. 224159
0. 019353 0.019 0.06 0.001954 0. 236613
0. 020901 0.02 0.0625 0.00211 0. 249066
0. 020127 0. 021 0. 065 0. 002032 0. 261519
0. 020901 0.022  0.0675 0.00211 0.273973
0. 020901 0. 022 0.07 0.00211 0.273973
0. 020127 0.023  0.0725 0. 002032 0. 286426
0. 021676 0.024 0.075 0. 002188 0. 298879
0. 021676 0.025  0.0775 0. 002188 0. 311333
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A B
Stress Strain

MPa mm
0.0131 0. 0004
0.0135 0.0012
0. 0157 0. 0021
0. 0157 0. 0029
0.0135 0. 0037
0.0131 0. 0046
0.014  0.0054
0.0135 0. 0062
0.0127 0. 0071
0.0131 0. 0079
0.0144  0.0087
0.0153 0. 0095
0.0148 0.0108
0.0153 0.0116
0. 0157 0.0125
0.014  0.0133
0.0175 0.0141
0.0153 0.015
0.0153 0.01358
0.0148 0.0166
0. 0157 0.0175
0.0153 0.0183
0.0179 0.0191
0.017 0.02
0.017 0. 0208
0. 0157 0.0216
0.0153 0. 0225
0.0153 0.0233
0.0192 0.0241

0.0162 0. 025
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A B

Stress Strain

MPa mm
0.0198 0. 0006
0.0183 0.0016
0. 0205 0.0027
0.0227 0.0038
0.0198 0. 0049
0.0234 0. 006
0.0227 0.007
0. 0264 0. 0081
0. 0256 0. 0092
0.0227 0.0102
0.0198 0.0113
0. 022 0.0124
0. 022 0.0135
0. 022 0.0146
0.0212 0.0157
0.0234 0.0167
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