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Supplement S1 - Results obtained on three other QST indicators 

Description of the indicators: 

i. One indicator associated to the early increase in soil mass soon 

after soil immersion in water: “tmax”, which represents the time to 

reach the maximum mass value. A high tmax value means that the 

sample is filling with water gently without decomposing too 

quickly. 

ii. One indicator related to slopes in the decreasing part of the curve: 

“slope30-60”, which signifies the local slope linked to weight loss 

between 30 and 60 seconds.  

The tmax and slope30-60 indicators are highly correlated with the fast-wetting 

of Le Bissonnais, suggesting that slaking plays an important role in the 

early stages of the QST (Vanwindekens and Hardy 2023). 

iii. One indicator linked to threshold values of mass loss: “dt50-75”. t50 

and t75 represent the time needed to achieve 50% and 75% of 

relative mass loss between the maximum and the final mass of soil 

at the end of the QST experiment. “dt50-75” corresponds to the time 

between 50% and 75% of mass loss. This indicator correlates 

more closely to the slow-wetting test of Le Bissonnais, suggesting 

that clay dispersion and differential swelling play an important 

role in the intermediate to late stages of the QST (Vanwindekens 

and Hardy 2023). 

Table S 1 Descriptive statistics of some QST indicators of the surveyed fields 

Indicator 

(unit) 

Minim

um 

1st 

Quartile 

Median Mean   3rd 

Quartile 

Maxim

um 

tmax (sec) 1 16 49 143 143 1124 

slope30-60 

(sec-1) 

-1.10E-

02 

-1.50E-

03 

-4.70E-

04 

-1.24E-

03 

-1.38E-

04 

1.60E-

04 

dt50-75 (sec) 0 79 142 176 248 662 
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Table S 2 Descriptive statistics of some QST indicators of the surveyed fields 

per CA-types (mean ± standard deviation) 

Indicator (unit) CIN Ig1 Ig2 GEM All CA 

fields 

Number of fields 10 3 4 2 19 

Number of 

samples 

59 16 21 12 140  

tmax (sec) 53 ±67 157 

±163 

370 

±375 

37 ±46 143±233 

slope30-60 (sec-1) -1.93E-

03  

±2.33E-

03 

-

1.09E-

03  

±1.81E

-03 

-

3.60E-

04  

±6.11E

-04 

-4.46E-

04  

±3.95E-

04 

-1.24E-03  

±1.93E-0.3 

dt50-75 (sec) 166 ±109 219 

±190 

195 

±153 

139 ±75 176 ±134 

 

tmax, which represents the time required to reach the maximum sample 

mass, is shorter for GEM and CIN compared to Ig1 and Ig2. A higher tmax 

implies that the soil samples slowly fill with water without undergoing 

rapid decomposition. For the slope30-60 indicator, a steeper slope is 

observed in CIN samples. No marked difference was observed for the dt50-

75 indicator. CIN samples exhibit the lowest Wend values, which 

represents the fraction of the sample that has not undergone 

disaggregation. 

It should be noted that tmax largely exceeds the values reported by 

Vanwindekens and Hardy (2023), where measurements were mainly 

within the range of 0 to 30 seconds for plowed fields and 0 to 90 seconds 

for reduced tillage fields. 
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Figure S  1 Box fields of four of the QuantiSlake Test indicators across the four 

CA-types. Boxes show the median (thick line) and average (grey diamond). 
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Supplement S2 – Raw values of soil properties 

Table S 3 Raw values of soil properties 

Field 

code 

Place

ment 

CA 

type 

Re

gio

n 

Soil 

type 

tm

ax 

W

en

d 

slope 

30-60 

dt 

50-

75 

SO

C 

C:N pH 

KC

l 

CEC Base 

saturati

on 

p

H 

Clay (< 

2 µm) 

Silt (2 – 

50 µm) 

Sand 

(50-200 

µm) 

PO

XC 

SOC

:Cla

y 

POXC

: SOC 

     sec [-] sec-1 sec % [-] [-] cmol

c kg-1 

% [-
] 

% % % mg/
kg 

[-] [-] 

1 A uncla

ssifie

d 

Lo AbB 250

.92 

0.9

9 

0.0000

52 

107.

4 

1.23

510

5 

9.24

219 

   
7.

9

4 

15.7281 79.79131 4.480589 405.

139

3 

0.078

529 

3.2802

01 

1 B uncla

ssifie

d 

Lo 
                 

1 C uncla

ssifie

d 

Lo Aba

1 

19.

32 

0.7

4 

-

0.0017 

122.

04 

0.96

395

7 

8.61

003

9 

7.04 9.493

952 

100 7.

8

9 

14.7378

2 

80.67018 4.591995 336.

085 

0.065

407 

3.4865

16 

1 D uncla

ssifie

d 

Lo AbB 4.6

9 

0.9

1 

-

0.0008

4 

133.

99 

1.03

899

5 

8.90

830

3 

   
7.

9

7 

14.9884

7 

81.47578 3.535742 360.

408

2 

0.069

32 

3.4688

15 

1 E uncla

ssifie

d 

Lo 
 

15.

57 

0.7

6 

-

0.0011 

120.

35 

            

1 F uncla

ssifie

d 

Lo Aba

1 

3.8

4 

0.8

5 

-

0.0004

4 

92.1

1 

1.06

972

8 

9.20

450

6 

6.89 16.18

693 

91.8683

7 

8.

0

1 

14.9953

9 

81.12888 3.875731 347.

012 

0.071

337 

3.2439

27 

2 A CIN SLo Aba(

b)1 

10.

03 

0.0

04 

-

0.0019 

431.

04 

1.00

471

6 

8.44

551

8 

6.31 12.11

54 

97.9898

9 

7.

5

1 

11.7776

4 

80.87312 7.349246 334.

178

6 

0.085

307 

3.3260

99 

2 B CIN SLo 
 

14.

73 

0.0

32 

-

0.0016 

227.

12 

            

2 C CIN SLo Aba(

b)1 

9.6

4 

0.0

02

1 

-

0.0024 

120.

15 

0.93

241

1 

8.76

546

2 

   
7.

4

5 

16.2037 76.00308 7.79321 329.

289

2 

0.057

543 

3.5315

89 
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2 D CIN SLo Aba(

b)1 

11.

85 

0.0

22 

-

0.0012 

304.

49 

1.01

291

6 

8.19

106

7 

   
7.

5

3 

13.7383

6 

80.14044 6.121202 347.

558 

0.073

729 

3.4312

63 

2 E CIN SLo 
 

15.

78 

0.0

18 

-

0.0026 

142.

46 

            

2 F CIN SLo Aba(

b)1 

9.7

7 

0.0

03

9 

-

0.0017 

152.

89 

0.88

854

5 

8.52

881

7 

6.62 9.048

732 

100 7.

7 

10.9022

6 

80.07519 9.022556 333.

256

5 

0.081

501 

3.7505

88 

3 A CIN Lo Aba

1 

23.

41 

0.6

9 

-

0.0005

7 

262.

75 

0.91

053

1 

8.59

486

2 

5.76 10.66

088 

100 7.

1

6 

13.4449

9 

81.05409 5.500922 362.

476

4 

0.067

723 

3.9809

32 

3 B CIN Lo 
 

63.

37 

0.3 -

0.0002

1 

278.

48 

            

3 C CIN Lo Aba

1 

57.

17 

0.8

2 

-

0.0004

7 

109.

2 

1.01

685

5 

9.05

401

9 

   
7.

1

8 

16.6254

3 

77.7142 5.660377 424.

371

8 

0.061

163 

4.1733

74 

3 D CIN Lo Aba

1 

172

.86 

0.8

1 

-

0.0002

5 

65.6

1 

1.13

387

6 

9.32

114

3 

6.14 10.86

998 

88.6728

3 

7.

2

9 

12.3666

7 

78.83753 8.795795 443.

18 

0.091

688 

3.9085

4 

3 E CIN Lo 
 

56.

14 

0.5

8 

-

0.0003

8 

87.6

1 

            

3 F CIN Lo Aba

1 

194

.87 

0.9

1 

-3.1E-

05 

62 0.94

388

1 

8.69

976

7 

   
7.

4

4 

16.3857

7 

77.63733 5.976904 356.

755

3 

0.057

604 

3.7796

64 

5 A Ig1 Lo Ldc 80.

04 

0.7

6 

-

0.0004

2 

76.4

1 

1.26

761 

10.6

979

4 

   
8.

0

7 

12.2944

5 

45.71999 41.98556 365.

167

2 

0.103

104 

2.8807

54 

5 B Ig1 Lo 
 

111

.05 

0.8

2 

-

0.0003

8 

659.

61 

            

5 C Ig1 Lo Ldc 117

.44 

0.7

7 

-

0.0002

8 

333.

19 

1.16

589

1 

9.57

884 

7.74 10.39

49 

100 8.

2

3 

12.0961

4 

48.77478 39.12908 371.

986

3 

0.096

385 

3.1905

74 

5 D Ig1 Lo Ldc 
    

1.40

030

2 

10.7

794

8 

   
7.

8

5 

10.4537

7 

60.39957 29.14666 476.

553

4 

0.133

952 

3.4032

19 
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5 E Ig1 Lo 
 

293

.81 

0.8

5 

-

0.0014 

131.

17 

            

5 F Ig1 Lo Ldc 260

.23 

0.9

3 

0.0000

22 

169.

2 

1.09

497

1 

9.68

755

1 

7.43 10.21

245 

100 8.

0

9 

11.5937

5 

54.87711 33.52914 384.

839

8 

0.094

445 

3.5146

11 

6 A Ig2 Con A-

Gbp

1 

57.

17 

0.7

7 

-

0.0003

5 

196.

6 

1.11

638

1 

9.58

846

8 

   
7.

4

6 

14.4395

9 

81.1739 4.386513 445.

088

3 

0.077

314 

3.9868

83 

6 B Ig2 Con 
                 

6 C Ig2 Con A-

Gbp

1 

42.

35 

0.8

3 

-0.001 314.

99 

1.44

567

5 

10.0

980

8 

7.18 9.033

004 

100 7.

9

3 

15.3778

6 

79.8184 4.803749 441.

527

6 

0.094

01 

3.0541

27 

6 D Ig2 Con A-

Gbp

1 

78.

4 

0.7

4 

-

0.0006

3 

354.

79 

1.17

686

5 

9.01

070

3 

6.37 9.794

587 

100 7.

5

7 

15.1751 79.76654 5.058366 476.

163 

0.077

552 

4.0460

3 

6 E Ig2 Con 
 

56.

26 

0.3

3 

-

0.0022 

440.

89 

            

6 F Ig2 Con Aba

1 

43.

68 

0.7

4 

-

0.0003

1 

240.

88 

1.20

933

3 

8.56

197

7 

   
7.

3

7 

22.0964

5 

74.04249 3.861064 455.

446

5 

0.054

73 

3.7660

96 

8 A GEM Fag Aba

0 

51.

35 

0.9

4 

0.0001

6 

166.

78 

1.88

271

1 

9.37

909

4 

   
7.

3

5 

20.3315

6 

71.16046 8.507977 634.

093

6 

0.092

6 

3.3679

82 

8 B GEM Fag 
 

81.

39 

0.8

4 

-

0.0001

1 

76.6

7 

            

8 C GEM Fag Aba

0 

15.

9 

0.8

6 

-

0.0004

7 

225.

35 

1.41

703

2 

9.05

469

6 

5.79 12.33

154 

65.2560

2 

6.

8

2 

13.1721

7 

75.93368 10.89416 469.

591

8 

0.107

578 

3.3139

12 

8 D GEM Fag kuA

ba2 

26.

35 

0.8

7 

-0.001 251.

9 

1.70

126

5 

8.99

261

2 

   
7.

0

9 

16.2262

4 

76.49513 7.278628 559.

029 

0.104

847 

3.2859

61 

8 E GEM Fag 
 

14.

61 

0.9

5 

-

0.0001

3 

221.

81 
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8 F GEM Fag Aba

0 

32.

13 

0.9

3 

-

0.0004

3 

152.

94 

1.64

565

3 

8.98

903

5 

6.04 15.39

419 

68.4529

3 

7.

1

2 

16.6770

1 

74.46478 8.858207 553.

553

5 

0.098

678 

3.3637

31 

10 A CIN Con Aba

1 

20.

59 

0.0

85 

-

0.0072 

22.7

4 

1.34

215

5 

10.4

419

9 

7.23 11.32

18 

100 8.

0

6 

13.5197

8 

75.71075 10.76947 335.

348

6 

0.099

273 

2.4985

83 

10 B CIN Con 
 

7.5

9 

0.1

6 

-

0.0043 

147.

85 

            

10 C CIN Con Aba

1 

25.

8 

0.3

3 

-

0.0028 

185.

31 

1.08

952

6 

8.82

562

6 

7.25 12.08

809 

100 8.

1

8 

17.1499

8 

74.05675 8.793264 342.

888

4 

0.063

529 

3.1471

35 

10 D CIN Con Aba

1 

34.

57 

0.4

8 

-

0.0021 

120.

11 

1.03

515

7 

8.85

979

6 

   
8.

0

9 

16.3822 74.29137 9.326425 327.

987

6 

0.063

188 

3.1684

83 

10 E CIN Con 
 

47.

32 

0.0

57 

-

0.0017 

43.7

9 

            

10 F CIN Con Aba

1 

33.

73 

0.1

3 

-

0.0004

8 

402.

12 

1.04

040

1 

8.66

208

6 

   
8.

2

1 

16.9857

9 

74.11983 8.89438 344.

863

7 

0.061

251 

3.3147

18 

11 A CIN Con (x)A

ba 

27.

52 

0.4

1 

-

0.0015 

98.6

9 

2.38

165 

13.4

001

6 

   
8.

0

7 

22.8434

3 

66.59439 10.56218 522.

793 

0.104

26 

2.1950

87 

11 B CIN Con 
 

30.

66 

0.7

1 

-

0.0004

8 

98.3

8 

            

11 C CIN Con Aba

1 

21.

7 

0.6

8 

-

0.0007 

262.

88 

1.45

094

5 

8.53

209

5 

7.18 19.34

114 

85.6325

9 

8.

1 

21.8774

9 

59.2681 18.85442 503.

785 

0.066

321 

3.4721

16 

11 D CIN Con Aba

1 

4.8

1 

0.6

3 

-0.003 138.

52 

1.29

785

8 

9.20

254

7 

   
8.

1

9 

18.5129

2 

73.29606 8.191023 477.

689

6 

0.070

106 

3.6805

99 

11 E CIN Con 
 

25.

34 

0.6

5 

-

0.0022 

302.

7 

            

11 F CIN Con Aba

1 

22.

71 

0.6

9 

-

0.0004

8 

247.

26 

1.34

546

8 

8.89

891

6 

7.46 15.64

402 

100 8.

2

3 

18.1803

5 

70.29735 11.5223 489.

974 

0.074

007 

3.6416

63 
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13 A CIN Lo Aba

1 

170

.4 

0.8

9 

-

0.0002

7 

123.

47 

1.11

324

2 

9.84

442

9 

6.35 7.451

477 

100 7.

3

7 

9.16188

6 

86.04207 4.796048 397.

000

9 

0.121

508 

3.5661

7 

13 B CIN Lo 
 

80.

16 

0.9 -

0.0007

4 

153.

32 

            

13 C CIN Lo Aba

0 

8.5

9 

0.3

9 

-

0.0029 

137.

98 

1.18

897

2 

8.85

475

4 

   
6.

9

3 

18.11 76.465 5.425 374.

316

8 

0.065

653 

3.1482

38 

13 D CIN Lo Aba

0 

38.

92 

0.7

6 

-

0.0005

5 

229.

99 

1.20

636

1 

10.4

113

4 

   
6.

9

7 

11.5648

4 

82.94784 5.487319 392.

525

6 

0.104

313 

3.2537

98 

13 E CIN Lo 
 

93.

15 

0.7

5 

-

0.0006

6 

390.

37 

            

13 F CIN Lo Aba

1 

    
1.29

732

8 

10.2

431

3 

6.41 8.098

983 

100 7.

2

8 

12.0230

8 

83.36005 4.616864 406.

707

8 

0.107

903 

3.1349

66 

19 A GEM Her Gbbf

i2 

0.9

2 

0.9

2 

-

0.0003

9 

181.

17 

2.85

731

4 

8.97

263

1 

5.6 15.38

336 

56.6265

3 

6.

6

9 

8.79397 71.18928 20.01675 583.

833

1 

0.324

917 

2.0432

93 

19 B GEM Her 
 

22.

22 

0.9

2 

-

0.0003

5 

82.1

2 

            

19 C GEM Her fGbb

2 

6.6

6 

0.8

4 

-

0.0009

8 

110.

24 

3.21

244

1 

9.35

535

2 

   
6.

5 

11.9636

3 

66.59754 21.43883 639.

16 

0.268

517 

1.9896

4 

19 D GEM Her Gbb

0_1 

15.

31 

0.9

1 

-0.001 133.

31 

3.03

594

3 

9.26

961

2 

   
6.

3

9 

9.10963

2 

71.68884 19.20152 634.

046

7 

0.333

267 

2.0884

67 

19 E GEM Her 
 

10.

71 

0.8

5 

-

0.0006

4 

64.7

1 

            

19 F GEM Her Gbbf

i2 

166

.45 

0.9

8 

-1.5E-

05 

0 2.76

558

6 

9.06

762

2 

5.88 14.81

36 

68.7064

2 

6.

7

8 

12.3399

7 

69.41231 18.24772 618.

836

4 

0.224

116 

2.2376

32 
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20 A Ig1 Her Gbb

0_1 

394

.87 

0.9

7 

-

0.0000

1 

10.9

6 

2.08

368

5 

9.21

644

5 

   
6.

6 

25.4412

5 

51.28001 23.27874 500.

912

8 

0.081

902 

2.4039

75 

20 B Ig1 Her 
 

91.

83 

0.9

4 

-9.6E-

05 

76.5

1 

            

20 C Ig1 Her Gbb

0_1 

481

.7 

0.9

7 

-1.6E-

05 

247.

43 

2.30

093

9 

9.32

290

4 

   
6.

4

2 

20.9911

1 

59.26901 19.73988 537.

905

2 

0.109

615 

2.3377

64 

20 D Ig1 Her Gbb

0_1 

76.

64 

0.9

6 

-

0.0003

3 

123.

32 

3.10

976

8 

10.9

963

9 

5.12 17.59

452 

62.1704

1 

6.

2

9 

21.7177

5 

55.3188 22.96345 567.

895

7 

0.143

19 

1.8261

67 

20 E Ig1 Her 
 

55.

41 

0.8

1 

-

0.0015 

494.

59 

            

20 F Ig1 Her Gbb

0_1 

447

.58 

0.9

8 

-9.2E-

06 

247.

58 

2.13

340

2 

9.72

725

4 

5.46 14.18

525 

75.3564 6.

6

1 

15.0672

2 

52.54211 32.39067 562.

321

1 

0.141

592 

2.6357

96 

21 A Ig2 Jur j-

wLb

a2 

456

.56 

1 -8.3E-

06 

0 1.23

296

4 

8.56

805

6 

   
6.

7 

13.5093

4 

22.77289 63.71777 380.

975

6 

0.091

268 

3.0899

16 

21 B Ig2 Jur 
 

112

3.9

2 

1 
              

21 C Ig2 Jur j-

wLb

a2 

    
1.26

561

6 

8.43
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Supplement S3 – Correlation matrix of soil properties 

It should be noted that samples for QST were taken at depths ranging from 2 

to 7 cm, distinct from those collected for chemical properties (0-30 cm). 

 

Figure S  2 Correlation matrix of soil properties
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Supplement S4 – QST curves of four CA fields, representative of their respective CA-type.  

Curves are designed by Vanwindekens and Hardy (2023). Figure S  3 shows the QST curves of four 

different fields. Some soil samples were completely degraded (e.g. field 2), while others have practically 

remained intact after immersion (e.g. field 40). 

 

Figure S  3 QST curves of four Conservation Agriculture fields, representative of their respective CA-type 

 


