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1. Supplementary data Table 1. Rice growth and selected soil properties (pH, CEC, plant-available 

nutrients) of 24 experimental pots 

Treatment Biochar Cow 
manure 

Replicates Aboveground 
biomass  
(g pot-1) 

Root 
biomass  
(g pot-1) 

pH EC  
(dS m-2) 

Available 
P 

(mg kg-1) 

NH4
+ 

(mg kg-1) 
NO3

- 

(mg kg-1) 

1 No biochar No 1 8.63 1.23 7.20 4.50 20.1 32.96 11.63 
2 Rice husk 

biochar 
No 1 9.42 0.97 7.10 4.21 36.9 42.66 21.33 

3 Rice straw 
biochar 

No 1 11.12 0.31 7.20 4.05 26.0 78.53 20.36 

4 No biochar Yes 1 2.54 0.14 7.20 3.11 32.7 87.62 43.63 
5 Rice husk 

biochar 
Yes 1 6.86 0.37 6.90 2.67 46.5 95.98 37.81 

6 Rice straw 
biochar 

Yes 1 5.38 0.40 7.20 3.91 35.4 61.08 20.36 

1 No biochar No 2 0.56 0.11 7.25 4.52 20.1 78.53 26.18 
2 Rice husk 

biochar 
No 2 9.66 1.01 6.95 5.10 36.6 46.54 20.36 

3 Rice straw 
biochar 

No 2 13.85 1.08 7.10 4.60 23.9 49.45 17.45 

4 No biochar Yes 2 6.60 0.68 7.15 5.31 62.5 68.70 20.36 
5 Rice husk 

biochar 
Yes 2 4.74 1.54 7.10 4.08 47.6 52.35 20.36 

6 Rice straw 
biochar 

Yes 2 5.23 0.32 7.15 4.71 65.0 77.56 7.76 

1 No biochar No 3 1.56 0.40 7.15 4.70 29.6 55.07 5.82 
2 Rice husk 

biochar 
No 3 11.91 1.27 7.10 5.02 33.6 17.45 5.82 

3 Rice straw 
biochar 

No 3 16.44 2.41 7.05 3.97 22.0 17.45 5.82 

4 No biochar Yes 3 5.18 0.45 7.05 4.45 36.3 46.54 9.70 
5 Rice husk 

biochar 
Yes 3 9.13 2.68 7.00 4.40 72.2 27.15 7.76 

6 Rice straw 
biochar 

Yes 3 4.72 0.89 7.15 4.85 33.9 40.72 7.76 

1 No biochar No 4 4.21 0.37 5.80 5.07 26.1 56.23 9.70 
2 Rice husk 

biochar 
No 4 10.63 0.79 6.55 4.29 41.7 40.72 11.63 

3 Rice straw 
biochar 

No 4 10.28 2.16 6.60 4.46 38.2 67.87 5.82 

4 No biochar Yes 4 5.27 0.38 6.50 4.55 36.2 56.23 3.88 
5 Rice husk 

biochar 
Yes 4 13.30 1.86 6.60 5.26 65.1 25.21 5.82 

6 Rice straw 
biochar 

Yes 4 5.60 1.69 6.70 4.99 48.8 40.72 3.88 
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2. Supplementary data Table 2. Soil CEC and concentration of exchangeable Na, K, Mg, Ca, and 

non-Na cation, as well as Cl- of 24 experimental pots 

Treat-
ment 

Biochar Cow 
manure 

Repli-
cates 

CEC 
cmolc kg-1 

Na  
cmolc kg-1 

K  
cmolc kg-1 

Mg  
cmolc kg-1 

Ca  
cmolc kg-1 

Non-Na 
cations 

cmolc kg-1 

Cl- 
mg kg-1 

1 No biochar No 1 25.37 8.48 2.62 1.89 3.86 16.89 4877 
2 Rice husk 

biochar 
No 1 27.76 9.06 5.06 2.32 4.03 18.70 4254 

3 Rice straw 
biochar 

No 1 28.17 8.78 4.99 2.17 3.19 19.39 4032 

4 No biochar Yes 1 24.07 7.84 3.43 1.84 3.85 16.23 3634 
5 Rice husk 

biochar 
Yes 1 25.86 7.78 5.35 2.06 3.92 18.08 3656 

6 Rice straw 
biochar 

Yes 1 29.98 7.87 5.36 2.70 3.37 22.10 3545 

1 No biochar No 2 22.44 8.87 2.91 1.48 4.24 13.57 2927 
2 Rice husk 

biochar 
No 2 28.66 10.36 5.23 1.46 4.69 18.31 5207 

3 Rice straw 
biochar 

No 2 29.21 9.41 4.78 1.61 4.16 19.80 4232 

4 No biochar Yes 2 25.31 9.79 3.18 1.92 3.33 15.52 4786 
5 Rice husk 

biochar 
Yes 2 25.83 8.09 5.05 1.84 4.03 17.75 4055 

6 Rice straw 
biochar 

Yes 2 28.23 7.77 5.56 2.60 3.26 20.46 3897 

1 No biochar No 3 23.57 8.10 3.06 2.07 3.43 15.47 4522 
2 Rice husk 

biochar 
No 3 27.14 10.42 4.08 1.89 3.74 16.72 4852 

3 Rice straw 
biochar 

No 3 28.76 9.08 4.87 1.72 3.48 19.68 4476 

4 No biochar Yes 3 28.35 11.24 3.76 2.47 3.60 17.11 4941 
5 Rice husk 

biochar 
Yes 3 34.13 10.41 7.38 2.43 4.95 23.72 4586 

6 Rice straw 
biochar 

Yes 3 29.29 9.53 5.44 2.14 4.19 19.75 4165 

1 No biochar No 4 26.90 8.91 2.94 1.84 4.84 18.00 4832 
2 Rice husk 

biochar 
No 4 28.55 9.51 4.99 1.63 4.88 19.03 4431 

3 Rice straw 
biochar 

No 4 27.64 9.51 5.39 1.13 5.07 18.13 4409 

4 No biochar Yes 4 28.98 10.98 3.70 1.33 5.13 18.00 4963 
5 Rice husk 

biochar 
Yes 4 33.73 11.16 7.09 0.62 6.89 22.56 5495 

6 Rice straw 
biochar 

Yes 4 29.45 10.12 6.58 0.04 6.52 19.33 4409 

 

  



3 
 

3. Statistical results 

3.1. For aboveground biomass 

 

Because the interaction between biochar and cow manure is significant (P=0.0147), the main 
effects are not considered and the interactive effect is examined: 

Tukey honestly significant difference test: 
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3.2. Root biomass: 

 

The interaction is not significant (P=0.14), but the main effect of biochar is significant (P=0.03). 
Therefore, the interactive effect is not considered and main effect of biochar is examined: 

Tukey honestly significant difference test for the main effect of biochar: 
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3.3. Soil pH 

 

 No effects (interactive and main effects) are significant. So we do not do Tukey honestly 
significant difference test for any effects 
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3.4. Soil EC: 

 

 

 No effects (interactive and main effects) are significant. So we do not do Tukey honestly 
significant difference test for any effects 
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3.5. NH4
+ 

 

 

 No effects (interactive and main effects) are significant. So we do not do Tukey honestly 
significant difference test for any effects 
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3.6. NO3
- 

 

 No effects (interactive and main effects) are significant. So we do not do Tukey honestly 
significant difference test for any effects 
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3.7. Soil exchangeable Mg 

 

 

 No effects (interactive and main effects) are significant. So we do not do Tukey honestly 
significant difference test for any effects 
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3.8. Soil Cl- 

 

 

 No effects (interactive and main effects) are significant. So we do not do Tukey honestly 
significant difference test for any effects 
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3.9. Soil exchangeable Ca 

 

 

 No effects (interactive and main effects) are significant. So we do not do Tukey honestly 
significant difference test for any effects 
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3.10. Soil exchangeable Na 

 

 

 No effects (interactive and main effects) are significant. So we do not do Tukey honestly 
significant difference test for any effects 
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3.11. Available P 

 

 The interactive effect is not significant; but the main effects of biochar and cow manure are 
significant. So we do not do Tukey honestly significant difference test for the interaction but we do 
for the main effects 

 

Because two treatments are compared, the Student’s t Test is applied 
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3.12. Soil exchangeable K 

 

 

 The interactive effect is not significant (P=0.38); but the main effects of biochar (P<0.0001) and 
cow manure (P=0.0012) are significant. So we do not do Tukey honestly significant difference test 
for the interaction but we do for the main effects 
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3.13. Soil CEC 

 

 

 The interactive effect is not significant (P=0.82); but the main effect of biochar is significant. So 
we do not do Tukey honestly significant difference test for the interaction but we do for the 
biochar effect 

 

 

 

  



17 
 

3.14. Total exchangeable cations, excluding exchangeable Na (ECENa) 

 

 

 

 The interactive effect is not significant (P=0.63); but the main effects of biochar (P<0.0019) is 
significant. So we do not do Tukey honestly significant difference test for the interaction but we do 
for the biochar effect 

 

 

 


