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Supplemental Figure

Materials and Methods

Scanning electron microscopy (SEM) observations of RHB used powdered samples

that were placed on aluminum stubs using carbon tape, and electron micrographs were
obtained using FEI Inspect S (Thermo Fisher Scientific Inc., Waltham, Massachusetts,
USA). Chemical functional groups were determined by Fourier transform infrared spectra
(FTIR), and the biochar FTIR spectra were obtained from pressed pellets of 1:10
biochar/KBr mixtures using a PerkinElmer Pyris Diamond (PerkinElmer, Waltham,
Massachusetts, USA). The pellets were then scanned in the reflectance mode in the range
4000~500 cm™. A detailed account of the peak assignments of FTIR spectra refers to the
reports of Keiluweit et al. [1] and Shen et al. [2].
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Supplemental Figure S1. Results of significant tests of RHB effect on cumulative C

release, soil properties and available nutrients within three studies soils.

Supplemental Figure S2. Pearson correlation coefficients between measured

parameters and PCs (PC1 and PC2) at Day 100 for the three studied soils.

Supplemental Figure S3. Canonical scores of the first two canonical discriminant

functions (Can) of RHB type (A~F) and addition rate (0.5, 1.0, 4.0, 10, and
20%) in 3S, 14S and 24S soil. (C = control, CO = compost, A-0.5 = 0.5% of
RHB A, and so on.)
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Supplemental Figure S1. SEM images of the studied rice husk biochars.
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Supplemental Figure S2. The FT-IR spectra of studied rice husk biochars.
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Supplemental Figure S3. Canonical scores of the first two canonical discriminant functions

control, CO = compost, A-0.5=0.5% of RHB A, and so on.)

(Can) of RHB type (A~F) and addition rate (0.5, 1.0, 4.0, 10, and 20%) in 35, 14S and 24S soil. (C =



10
11

12

13

14

15

16

17

Supplemental Table

Title: Effects of Rice Husk Biochar on Carbon Release and Nutrient

Availability in Three Cultivation Age of Greenhouse Soils

Authors: Chen-Chi Tsai*, Yu-Fang Chang
Affiliations: Department of Forestry and Natural Resources, National Ilan University,
Ilan 26047, TAIWAN, ROC

Corresponding author, E-mail: cctsai@niu.edu.tw

Supplemental Table S1. Pearson correlation coefficients between measured parameters
and PCs (PC1 and PC2) at Day 100 for the three studied soils.

Supplemental Table S2. Results of significant tests of RHB effect on cumulative C
release, soil properties and available nutrients within three studies soils.

Supplemental Table S3. Results of significant test of RHB effect on cumulative C

release, soil properties and available nutrients within five application rates.
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Supplemental Table S1. Pearson correlation coefficients between measured parameters
and PCs (PC1 and PC2) at Day 100 for the three studied soils.

3S soil 14S soil 24S soil
PC1 PC2 PC1 PC2 PC1 PC2

Parameter

Total variance 58.6% 16.0%  55.1%  122%  55.8% 12.9%
Cumulative C release -0.431*2  0.609* -0.565* 0.394* -0.162  0.819*

pH -0.734*  0.542* -0.646* 0.618* -0.868*  0.142
EC! 0.614*  0.437* -0.691* -0.314 -0.172 -0.527*
TC -0.839* 0.281 -0.878* 0.350 -0.884*  0.061
TN 0.961* 0.095 0.944* 0.191 0.951* 0.074
TP 0.735* 0.217 0.777* 0.122 0.745* 0.209
CEC -0.443*  0.565* -0.522* -0.046 -0.270  0.639*
P 0.894* 0.335 0.938* 0.209 0.954* 0.122
K -0.755*  0.543* -0.569* 0.761* -0.585*  0.502*
Ca 0.120 0.519* -0.748* -0.268 -0.278  -0.278
Mg 0.811* 0.465*  0.598* 0.047 0.893* 0.170
Cu 0.953* 0.070 0.892* 0.223 0.951* 0.016
Pb 0.957* 0.142 0.394* 0.380 0.848* 0.055
Zn 0.933* 0.103 0.945* 0.078 0.969* 0.053

L EC = electrical conductivity; TC = total carbon; TN = total nitrogen; TP = total
phosphorus; CEC = cation exchange capacity; ? The asterisks after the data indicate
the significant correlations analyzed by SAS (P < 0.0001).



Supplemental Table S2. Results of significant tests of RHB effect on cumulative C release, soil properties and available nutrients within

three studies soils.

Cumulative C

Soil pH EC? TC TN TP CEC P K Ca Mg Cu Pb Zn
release

mg CO»-C kg ] . 4 coml (+ ] . . . . . .

9CO-Chy dsm' %  gkg' gkg? kg_lso(“_)l gkg® gkg® gkg' gkg® mgkg! mgkgl mgkg?
RHB-A

3S 152 2919 B® 511C 117B 5H537TA 217A 197B 16.5C 1.01B 1.00B 229C 042C 564B 925A 503C

14S 15 2574 C 524B 241A 526A 195AB 376 A 175B 239A 124A 423B O081A 472C 097C 795A

24S 15 3280 A 6.10A 1.17B 515A 185B 380A 183A 244A 123A 540A 063B 751A 3.02B 68.3B
RHB-B

3S 15 2834 B 510C 1.13B 5.75A 207A 215C 170B 1.03C 090B 249C 043C 463B 756A 39.7B

14S 15 2394 C 519B 229A 529B 1.7/7B 390B 178A 233B 108A 493B 081A 415C 038C 678A

24S 15 3443 A 599A 113B 512B 177B 406A 180A 248A 105A 515A 061B 7.08A 221B 69.2A
RHB-C

3S 15 2863 B 511 C 113C 555A 203B 246B 165B 109C 089B 270C 043C 5.15B 7.92A 40.7C

14S 15 2530 C 522B 205A 519B 179C 391A 180A 223B 107A 537B 071A 450C 071C 700B

24S 15 3124 A 597A 123B 548A 231A 380A 182A 235A 105A 6.29A 062B 790A 301B 727A
RHB-D

3S 15 4239 B 504C 109C 446A 216A 211B 169B 101C 092B 292B 043C 6.13B 9.00A 47.1B

14S 15 3505 C 517B 187A 427A 228A 374A 172B 244B 117A 504A 069A 505C 0.77C 75.1A

24S 15 5180 A 589A 112B 420A 218A 3.70A 183A 257A 118A 518A 063B ©6.60A 193B 743A
RHB-E

3S 15 4190 B 502C 1.18B 451A 214A 220C 16.9B 1.13B 096B 260C 049C 553B 8.71A 473C

14S 15 3558 C 519B 195A 435A 206A 361B 179A 249A 120A 466B 077A 431C 053C 759A

24S 15 4632 A 595A 117B 430A 208A 454A 181A 252A 118A 578A 067B 7.12A 236B 69.3B
RHB-F

3S 15 3180 B 518C 122B 578A 209A 219C 171A 112C 112C 272C 046B 564B 9.10A 493C

14S 15 2674 C 530B 201A 514B 176B 4.25B 173A 249B 140A 480B 0.74A 447C 066C 769A

24S 15 3586 A 6.07A 127B 565A 217A 490A 174A 267A 136B 589A 069A 705A 248B 70.1B

L EC = electrical conductivity; TC = total carbon; TN = total nitrogen; TP = total phosphorus; CEC = cation exchange capacity; available nutrients (P, K,
Ca, Mg, Cu, Pb and Zn) = Mehlich 3 extraction method;  The value is means of five application rate for each RHB (in 3 replicates); > Means followed

by 18different capital letter are significantly different for each parameter between three soils (P <0.01).
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Supplemental Table S3. Results of significant test of RHB effect on cumulative C release, soil properties and available nutrients within five
application rates.

Treatment  Cumulative C release pH EC! TC TN TP CEC P K Ca Mg Cu Pb Zn

RHB Rate mg CO,-C kg* soil* dS m? % gkg' gkg?! coml(+)kglsoil? gkg! gkg' gkg! gkg! mgkg! mgkg! mgkg?
0.5% 2632 D? 524E 161A 275D 3.09A 380A 174 A 236A 079C 38B 070A 785A 558A 831A

1.0% 2541 D 528D 158AB 293D 3.23A 3.75A 174 A 232A 084C 382B 0.70A 760A 598A 858A

RHB-A 4.0% 2825 C 536C 154B 4.03C 295A 3.68A 17.3A 225A 117B 38B 067A 796A 6.80A 8l13A
10% 3049 B 5.65B 158AB 6.45B 0.33B 237B 176 A 143B 122B 429A 053B 327B 177B 420B

20% 3574 A 588A 160A 10.1A 034B 226B 176 A 137B 177A 402AB 050B 3.10B 193B 378B

0.5% 2662 C 523D 150A 287D 291A 4.01A 17.1CD 232A 079D 4.10B 0.71A 6.61A 440A 751A

1.0% 2816 B 524D 153A 297D 3.06A 3.86A 16.8 D 231A 083D 412B 0.70A 650A 432A T726A

RHB-B 4.0% 3112 A 529C 154A 421C 276A 397A 17.6 BC 229A 107B 378C 0.70A 6.78A 481A T719A
10% 2853 B 559B 154A 656B 032B 271B 18.1 AB 142B 1.00C 468A 051B 339B 163B 384B

20% 3010 A 577A 148A 103A 031B 230C 18.2A 140B 137A 427B 047C 316B 176B 36.7B

0.5% 2692 B 523D 152B 282D 338A 3.76A 17.0B 223AB 0.76C 451B 067A 7.28A 542A 714B

1.0% 2800 B 532C 141C 3.00D 3.03B 38lA 17.3B 226 A 078C 454B 064B 743A 494B T740A

RHB-C 4.0% 2758 B 534C 130D 433C 316B 384A 17.1B 220B 1.04B 420B 063B 7.13A 493B 717B
10% 2879 B 557B 161A 6.83B 033C 3.06B 176B 141C 103B 556A 052C 383B 200C 45.0C

20% 3066 A 571A 150B 10.0A 030C 249C 189A 137C 140A 513A 047D 357B 209C 436C

0.5% 3124 D 520D 127C 256D 3.26B 3.76 AB 16.6 C 234A 078D 426BC 061B 7.74A 533A 79.6A

1.0% 3233 D 519D 126C 280D 369A 394A 16.6 C 237A 083C 4.09BC 0.61AB 7.29B 487B 78.6A

RHB-D 4.0% 3763 C 528C 124C 373C 332B 366B 16.9 BC 236A 110B 389C 063A 7.24B 492B 758B
10% 4663 B 548B 155A 541B 037C 232C 17.7B 148B 112B 505A 053C 382C 215C 47.2C

20% 6756 A 5.67A 148B 7.03A 038C 225C 196 A 148B 164A 462AB 053C 354D 223C 46.2C

0.5% 3137D 529D 131B 270D 336A 3.68A 16.9C 243A 084D 405C 068A 7.15A 512A 758A

1.0% 3302 D 530D 130B 280D 3.22A 349A 17.2BC 244A 088C 427BC 0.68A 6.98AB 493A 758A

RHB-E 4.0% 3892 C 535C 127B 394C 319A 356A 17.3BC 243A 112B 4.16BC 068A 6.88B 498A 751A
10% 4492 B 545B 166A 510B 0.35B 3.14A 18.1 AB 147B 110B 487A 057C 367C 203C 486B

20% 5811 A 556 A 163A 7.39A 036B 3.39A 18.7A 146B 162A 439B 059B 359C 228B 458C

0.5% 3143 B 533CD 131C 275D 331A 476A 17.3A 248A 090E 4.43BC 0.70A 7.04A 515B 782A

1.0% 3173 B 531D 132C 289D 295B 4.18A 174 A 253A 098D 398C O0.71A 7.20A 540A 782A

RHB-F 4.0% 3374 A 537C 145B 4.09C 3.02B 4.12A 174 A 251A 136B 399C 068A 7.09A 554A T77.7A
10% 2944 C 566B 172A 7.02B 036C 2.83B 16.6 B 147B 130C 516A 053B 364B 197D 47.7B

20% 3100 B 592A 171A 109A 039C 3.01B 176 A 147B 193A 480AB 054B 3.62B 234C 454C

1 EC = electrical conductivity; TC = total carbon; TN = total nitrogen; TP = total phosphorus; CEC = cation exchange capacity; available
nutrients (P, K, Ca, Mg, Cu, Pb and Zn) = Mehlich 3 extraction method; 2 The value is means (n=9) of three soils for each addition rate (in
3 replicates). Means followed by different capital letter are significantly different for each parameter between treatments (P <0.01).
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