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Fig. 1 Effects of different biochar applications on soybean growth
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Table 1 Growth of soybeans under different amounts of biochar application
AWk Pis il M | ff Hb T e b T E
Biochar Plant Stem Above-ground Below-ground Above-ground Below-ground
content/% height/cm diameter/mm fresh weight/g fresh weight/g dry weight/g dry weight/g
0.0 16.96£1.35b 2.3740.18 b 4.67+0.28 b 2.77+0.10 ¢ 0.57+0.02 ¢ 0.52+0.04 b
1.5 17.18+0.96 ab 2.47£0.21 ab 4.70+0.33 ab 2.87+0.13 be 0.60£0.01 be 0.60+0.05 ab
3.0 17.90+1.07 ab 2.75+0.25 ab 4.91+0.17 ab 2.99+0.06 abc 0.61£0.02 ab 0.59+0.05 ab
4.5 19.23£1.27 a 2.87+0.20 a 5.44+0.29 a 3.1240.12 a 0.63£0.02 a 0.66+0.08 a
6.0 17.17+£0.98 ab 2.80+0.18 a 5.04+0.47 ab 3.09+0.16 ab 0.63£0.02 a 0.64+0.09 ab

T RE B bR ER . B A [E/ NG FhEF R 25 Duncan FGHT A M 22 546 56 2% 5 L 2 (P<0.05) ., Data are mean+

SE. Different lowercase letters in the same column indicate significant differences by Duncan’s new multiple range test (P<0.05).

R2 AEEYREAETAENRALSER
Table 2 Root morphology of soybean under different biochar applications

R K HLR AR e BV A
Biochar content/% Total root length/cm  Total root volume/cm® Total root area/cm’ Average root diameter/mm
0.0 2679.67£98.28 ¢ 16.03+0.47 ¢ 800.67+8.99 ¢ 0.41+0.02 a
1.5 2776.33x101.75 be 16.33+0.40 ¢ 844.00+25.14 be 0.40+0.03 a
3.0 2 913.00+135.54 abc 17.32+0.47 b 894.00+36.77 ab 0.43+0.01 a
4.5 3 146.33+£165.51 a 18.70+0.22 a 963.33+41.10 a 0.42+0.02 a
6.0 2 999.67+99.50 ab 18.404+0.50 a 943.33433.00 a 0.40+0.02 a

P B N TR R . R FIR [A/NG 719 38R 28 Duncan FGHT R AL 22 2K 06 2% 57 8 3 (P<0.05) . Data are meant
SE. Different lowercase letters in the same column indicate significant differences by Duncan’s new multiple range test (P<0.05).

2.2 H¥R3t HEEAE R R 0.82%~14.79% , H:rf1 4.5% F1 6.0% A= ¥ 7 /b P i)+
WA e T 3 pH AR, 45 W b BRI HEOd e A S B W T R (P<0.05) 5 &5 A W o b

T4 pHAE N 6.45~6.78 (H S5 X R LB EZR 5
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38.77 g/kg F139.33 glkg, BN HE B 39N T 12.48%
F114.12% (P<0.05) . A=Wy ik PR 5 4 e v R B 4
A N B P, A AW R AL R ) g
Bl A 2 M 57.27~65.20 mg/kg, BN IR i T

FER A9 A A SO0 R 19.80~22.17 mg/kg, #84F
WA N T 5.13%~17.70% , H: 71 3.0% . 4.5% F11 6.0%
AW IR AL 1 A RN e R TR IR (P<
0.05) ; £ A=W e Ab BT 1) - S8R AR 5 ok 94.33~
105.67 mg/kg, BXTHEMAIN T 4.04%~16.54% , HA (X
6.0% A=) e Ab PRI (1) 1 HE SRR 5 B 3 = TR
MR (P<0.05,%3),

R3 TREEYREMET LEMEBALMER

Table 3 Physical and chemical properties of soil under different biochar applications

L i LR R P B BTt M B
Biochar pH Organic matter Ammonium nitrogen Available phosphorus Available potassium
content/% content/(g/kg) content/(mg/kg) content/(mg/kg) content/(mg/kg)
0.0 6.44+0.13 a 34.47+0.92 b 56.80+2.90 ¢ 18.83+0.90 ¢ 90.67+4.19 b
1.5 6.45+0.11 a 35.90+091 b 57.2743.48 be 19.80+0.86 bc 94.33+4.11 ab
3.0 6.54+0.13 a 36.57+0.62 b 61.00+2.28 abc 21.13+0.95 ab 96.67+5.31 ab
4.5 6.70+0.14 a 38.77+1.23 a 64.60£3.65 ab 21.90+1.13 ab 97.33+5.44 ab
6.0 6.78+0.20 a 39.33+1.11 a 65.20£3.77 a 22.17+0.94 a 105.67+6.65 a

R B YRR R . R FIOR [E/NG S B8 25 Duncan [T 52 W 22 A6 B0 2% 5 1 38 (P<0.05) . Data are meant+

SE. Different lowercase letters in the same column indicate significant differences by Duncan’s new multiple range test (P<0.05).
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Fig. 2 Soil enzyme activities under different biochar applications
P B R B bR DR . AN ) /NG S RE 367K 42 Duncan FGHT & 22 10K 56 25 57 1 3% (P<0.05) . Data are mean+SE.
Different lowercase letters indicate significant differences by Duncan’s new multiple range test (P<0.05).
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Fig. 3 Effects of different biochar applications on antioxidant enzyme activity in soybean roots
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Different lowercase letters indicate significant differences by Duncan’s new multiple range test (P<0.05).
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Fig. 4 Soil bacterial community o diversity analysis at the phylum level under different biochar applications
S o SR bR iR . R TRl /NG 8 3RR 48 Duncan [CH7 52 1 25 A6 50 22 5 ik 3 (P<0.05) o Data are mean+SE.

Different lowercase letters indicate significant differences by Duncan’s new multiple range test (P<0.05).
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Fig. 6 Analysis of abundance of soil bacteria in soybean rhizosphere at the phylum level under different biochar applications
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Fig. 7 Analysis of abundance of soil bacteria in soybean rhizosphere at the family level under different biochar applications
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Fig. 8 Intergroup differences of soil bacteria in soybean rhizosphere under different biochar application rates
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* or ** indicates significant difference between

two treatments by Student’s  test (P<0.05).
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Fig. 9 Correlation analysis between soybean rhizosphere differential microorganisms and soybean growth, physiology and soil indexes

AR IEAHC, EEAFTR A, * R 35 AH I (P<0.05) , ** gt B AH5E (P<0.01) ., Red indicates a positive correlation,

and blue indicates a negative correlation. * indicates a significant correlation (P<0.05). ** indicates a highly significant correlation

(P<0.01).
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