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Table S1 Effects of biochar application on soil pH, TC (g kg
-1

), and C/N under three irrigation regimes during citron daylily growing season in 2017 and 2018 28 

Irrigation regimes Biochar application Depth of profile(cm) 2017   2018    

pH TC  C/N pH TC  C/N 

CDI§ ‒B 0‒20 7.91±0.12a‡ 9.44±0.51a 8.00±0.56a 7.73±0.18b 6.92±0.10a 10.57±0.39a 

CDI +B  7.94±0.15a 12.56±1.23a 10.26±0.59a 8.88±0.30a 22.23±0.45a 21.65±1.07a 

WSDI ‒B  7.77±0.22a 7.73±0.66a 7.98±0.21a 7.96±0.14b 6.27±0.29a 9.75±0.19a 

WSDI +B  7.94±0.11a 11.71±0.91a 10.34±0.51a 8.73±0.16ab 26.37±3.49a 24.45±3.25a 

APRDI ‒B  7.98±0.22a 9.79±3.77a 8.70±2.29a 8.19±0.06b 6.66±0.93a 12.28±1.51a 

APRDI +B  7.94±0.03a 11.43±2.82a 9.91±1.45a 8.86±0.25a 23.51±1.98a 23.66±1.34a 

CDI ‒B 20‒50 8.07±0.18a 5.75±0.67a 7.08±0.40a 7.96±0.22b 4.52±0.56a 11.57±0.42a 

CDI +B  8.03±0.17a 4.94±0.32a 7.36±0.68a 8.48±0.16ab 6.86±0.50b 15.51±0.84b 

WSDI ‒B  7.97±0.17a 4.27±0.35a 8.02±1.03a 8.12±0.16b 4.09±0.16a 11.88±0.61a 

WSDI +B  8.06±0.19a 4.79±0.72a 7.50±0.71a 8.61±0.11a 11.44±3.26a 20.63±2.85a 



4 

 

APRDI ‒B  8.22±0.22a 5.05±0.91a 8.36±0.48a 8.15±0.06b 4.09±0.23a 10.88±0.14a 

APRDI +B  8.03±0.07a 5.30±0.50a 7.34±0.53a 8.34±0.12ab 6.89±0.35b 15.49±1.29b 

CDI ‒B 50‒100 8.01±0.05a 4.86±0.26b 8.36±0.49a 8.02±0.11a 3.36±0.18a 10.58±0.36a 

CDI +B  7.83±0.13a 4.88±0.16b 8.04±0.28a 7.99±0.03a 3.57±0.14a 10.67±0.96a 

WSDI ‒B  7.84±0.13a 4.09±0.41b 7.67±0.18a 7.90±0.11a 3.17±0.22a 11.12±0.54a 

WSDI +B  7.85±0.28a 4.37±0.49b 7.69±0.49a 8.05±0.12a 4.38±0.84a 14.65±3.26a 

APRDI ‒B  8.10±0.17a 4.63±0.21b 8.15±0.83a 7.98±0.08a 3.15±0.12a 10.18±0.23a 

APRDI +B  7.95±0.05a 5.24±0.58a 6.91±0.41b 7.87±0.04a 3.77±0.38a 11.01±0.51a 

Analysis of the difference of biochar application under the same irrigation regime 

0‒20 Irrigation regimes (I) 0.531 0.555 0.964 0.165 0.227 0.185 

 Biochar application (B) 0.469 0.011** 0.004** <0.001*** <0.001*** <0.001*** 

 I×B 0.509 0.617 0.654 0.134 0.080 0.147 

20‒50 Irrigation regimes (I) 0.550 0.091 0.253 0.228 0.026* 0.004** 
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 Biochar application (B) 0.539 0.970 0.208 <0.001*** <0.001*** <0.001*** 

 I×B 0.404 0.177 0.279 0.132 0.015* 0.02* 

50‒100 Irrigation regimes (I) 0.175 0.014** 0.082 0.295 0.330 0.026* 

 Biochar application (B) 0.172 0.123 0.046* 0.917 0.004** 0.049* 

 I×B 0.542 0.436 0.113 0.076 0.135 0.134 

§
CDI-Conventional drip irrigation, WSDI-water-saving drip irrigation (80% of conventional drip irrigation), APRDI-alternative partial root-zone drip irrigation (80% 29 

of conventional drip irrigation). Rates of biochar application in 0-20cm soil: 0, and 30 t ha
-1

. 
‡
The value was given as mean ± SD. Different letters indicates 30 

significant difference (p < 0.05) of treatments. *indicates significant at p < 0.05, **indicates significant at p < 0.01, ***indicates significant at p < 0.001 31 
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Table S2 Effects of biochar application on organic N (ON, g kg
-1

), inorganic N (IN, mg kg
-1

) concentrations in soils and NO3
‒
-N/ NH4

+
-N under three irrigation 32 

regimes during citron daylily growing season in 2017 and 2018 33 

Irrigation regimes Biochar application Depth of profile(cm) 2017   2018    

ON  IN  NO3
‒/ NH4

+ ON  IN NO3
‒/ NH4

+ 

CDI§ ‒B 0‒20 1.12±0.08a 61±3b 58±5c 0.64±0.02b 19±1ab 55±29a 

CDI +B  1.14±0.06a 79±4a 56±7c 1.02±0.06a 13±1b 47±3a 

WSDI ‒B  0.90±0.11a 68±3ab 111±14a 0.62±0.02b 21±2a 59±44a 

WSDI +B  1.07±0.03a 62±1b 88±16b 1.07±0.10a 14±2b 46±5a 

APRDI ‒B  1.06±0.18a 52±5b 49±8cd 0.53±0.04b 16±4ab 31±9a 

APRDI +B  1.08±0.18a 61±6b 38±2d 0.98±0.09a 13±2b 23±3a 

CDI ‒B 20‒50 0.73±0.03a 64±2a 138±30a 0.38±0.05b 6±2ab 128±70a 

CDI +B  0.65±0.04a 58±6a 91±12b 0.44±0.03ab 4±2b 92±73a 

WSDI ‒B  0.54±0.07a 45±4b 72±18b 0.34±0.02b 4±0b 86±24a 
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WSDI +B  0.58±0.15a 45±2b 96±11b 0.56±0.19a 4±1b 136±66a 

APRDI ‒B  0.60±0.10a 56±5ab 94±22b 0.37±0.02b 5±2ab 146±37a 

APRDI +B  0.62±0.06a 55±2ab 70±6b 0.44±0.03ab 9±3a 122±180a 

CDI ‒B 50‒100 0.57±0.03ab 60±6ab 143±14b 0.31±0.03a 12±0a 21±6a 

CDI +B  0.57±0.01ab 49±3b 116±2c 0.32±0.02a 11±3a 23±23a 

WSDI ‒B  0.47±0.07b 63±8a 203±23a 0.27±0.01a 11±4a 35±51a 

WSDI +B  0.55±0.09ab 42±1b 73±5d 0.29±0.04a 10±1a 16±8a 

APRDI ‒B  0.63±0.05a 52±5ab 72±20d 0.30±0.01a 9±1a 6±5a 

APRDI +B  0.68±0.04a 52±2ab 71±11d 0.33±0.03a 10±0a 16±16a 

Analysis of the difference of biochar application under the same irrigation regime 

0‒20 Irrigation regimes (I) 0.140 <0.001*** <0.001*** 0.070 0.148 0.123 

 Biochar application (B) 0.224 0.003** 0.022* <0.001*** <0.001*** 0.343 

 I×B 0.495 0.001*** 0.231 0.544 0.287 0.975 
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20‒50 Irrigation regimes (I) 0.066 <0.001*** 0.015* 0.599 0.019* 0.877 

 Biochar application (B) 0.879 0.205 0.099 0.013* 0.753 0.937 

 I×B 0.448 0.502 0.017* 0.2 0.037* 0.682 

50‒100 Irrigation regimes (I) 0.002** 0.689 <0.001*** 0.072 0.189 0.574 

 Biochar application (B) 0.139 0.001*** <0.001*** 0.082 0.510 0.851 

 I×B 0.521 0.014** <0.001*** 0.876 0.560 0.551 

§
CDI-Conventional drip irrigation, WSDI-water-saving drip irrigation (80% of conventional drip irrigation), APRDI-alternative partial root-zone drip irrigation (80% 34 

of conventional drip irrigation). Rates of biochar application in 0-20cm soil: 0, and 30 t ha
-1

. 
‡
The value was given as mean ± SD. Different letters indicates 35 

significant difference (p < 0.05) of treatments. *indicates significant at p < 0.05, **indicates significant at p < 0.01, ***indicates significant at p < 0.001 36 
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Table S3 Analysis of variance (P values) for soil pH, TC, C/N, organic N (ON), inorganic N (IN) 37 

in soils, NO3
‒
/ NH4

+
 and TN concentration in soil solution as affected by planting year 38 

Depth of soil profile(cm) Index Year (Y) 

0‒20 pH <0.001*** 

 TC 0.036* 

 C/N <0.001*** 

 ON <0.001*** 

 IN <0.001*** 

 NO3
‒
/ NH4

+
 0.009** 

 TN concentration in solution <0.001*** 

20‒50 pH 0.006** 

 TC 0.073 

 C/N <0.001*** 

 ON <0.001*** 

 IN <0.001*** 

 NO3
‒
/ NH4

+
 0.219 

 TN concentration in solution <0.001*** 

50‒100 pH 0.374 

 TC <0.001*** 

 C/N <0.001*** 

 ON <0.001*** 

 IN <0.001*** 
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 NO3
‒
/ NH4

+
 <0.001*** 

 TN concentration in solution <0.001*** 

* indicates significant at p < 0.05, **indicates significant at p < 0.01, ***indicates significant at p 39 

<0.001. 40 

 41 

Table S4 Analysis of variance (P values) for citron daylily yield, accumulated amount and 42 

concentration of N in flower of citron daylily as affected by planting year 43 

Index Year (Y) 

Yield <0.001*** 

N concentration <0.001*** 

N accumulation <0.001*** 

* indicates significant at p < 0.05, **indicates significant at p < 0.01, ***indicates significant at p 44 

<0.001. 45 
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Figures 46 

Figure S1. Heatmaps demonstrating the correlation between soil properties (X-coordinate: pH, TC, 47 

C/N), and concentration of soil N (Y-coordinate: NH4
+
-N, NO3

‒
-N, organic N, total N). 48 
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Figure S2. Heatmaps demonstrating the correlation between soil solution TN concentration 49 

(X-coordinate) with soil properties and concentration of soil N (Y-coordinate: pH, TC, C/N, 50 

NH4
+
-N, NO3

-
-N, organic N, total N). 51 
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Figure S3. Heatmaps demonstrating the correlation between flower characteristics (X-coordinate: 52 

yield, accumulated amount of N, and concentration of N in flower buds of citron daylily) with soil 53 

properties and concentration of soil N (Y-coordinate: pH, TC, C/N, NH4
+
-N, NO3

-
-N, organic N, 54 

total N). 55 

 56 

 57 


