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Effect of Biochar with Nitrogen Fertilizer on Biomass

Accumulation and Yield of Soybean

LIU Chuhua'*,ZHANG Xudong®,ZHANG Huaping”, WANG Xiaolin®
(1.Tongling University, Tongling 244061, China; 2.College of Life Sciences, Yulin University, Yulin 719000, China)

Abstract: In order to investigate the effect of biochar with nitrogen fertilizer on soybean biomass and soybean growth and
development, and to screen out the suitable biochar and nitrogen fertilizer application rate for soybean growth, in this study,
field experiments was conducted taking Fendou 78 as the test variety, and three gradients of biochar(C1: 100 kg/ha, C2:
200 kg/ha, and C3: 400 kg/ha) and three gradients of nitrogen fertilizers(N1: 60 kg/ha, N2: 90 kg/ha, N3: 120 kg/ha) were
used in a randomized block design with nine interaction treatments: N1C1, N1C2, N1C3, N2C1, N2C2, N2C3, N3C1,
N3C2, N3C3. The biomass accumulation of roots, stems, and leaves of soybean, and the yield and yield components of
soybean were measured. The results showed that moderate amounts of biochar and nitrogen fertilizer dosing could effectively
promote dry matter accumulation in soybean roots, stems, and leaves, and excessive amounts of either biochar or nitrogen
fertilizer may act as an inhibitor. At the flowering stage, in 2022, the stem dry weight of N3C1 treatment increased by 158.89 %
and 127.85% compared with the treatments N3 and C1, respectively, and the leafl dry weight of N2C1 treatment increased by
121.95% and 24.52% compared with the treatments N2 and C1, respectively. In 2023, the root dry weight of the N2C1
treatment increased by 89.90 % compared with the treatment N2. In both years of the experiment, soybean yield was
maximized under N2C1 treatment, and in 2023, yield of N2C1 treatment increased by 69.85% and 74. 92% over N2 and C1.
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In conclusion, the best biomass and yield enhancement of soybean was achieved when biochar and nitrogen fertilizers were

applied at the rates of 100 kg/ha and 90 kg/ha, respectively.
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The different lowercase letters indicated significant difference among treatments at the 0.05 level. The same as below
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Fig.1 Effect of biochar with nitrogen fertilizer on root dry weight of soybean in 2022

-145-



W PGP B2 2026 4E45 54 55 1 )

HH 1 1 AT, 78 2022 4F K 5L 0% 1 0 A 43 B
KREWTY A v EFE2ZS . 20224 KO HF
AR T Wy s fE s A (N2) & R A 22
5+ (P<<0.05) , H B & A9 pe W9 18 m e 7+ 5 B 78
C2Bh B W3R8 T e R AE , N2C2 b 3 /AR T 9 it
L X IR N2, C2 43 Wi 88 121.18% A1 7.41% .
2023 4%, A= 4 o R GRS T it % Ak B2 ] o T AR 1
KGR T Wy 7 i A R B Ak BB R
W, 6T 0 /b 2R W e (C 1) B i 38 21 T e KA
NI1C1 &b FR AR % F X B8 N1 A C1 43 51 34 hn 37.56 %
F10.09% ,N2C1 kb 3 AR %5 F % BON2 Fil C1 45 51 3
T 89.90% F16.70% . 2022 4F 45 £/, 15 v &7 A
(N2) AT, KEMR T aTE CLAf A3 TR K
(B, I B 25 25 90 o 6 B B 5 76 8 i (N3 4

’ ey
= of Flowering stage
#£5 st
?03 7 abe
ml;ﬁﬁé 4t a def ceffg id -
FE ?% /é; 40
s o P oo e
E ] o P A
SKe 1 1 2
LA o on
SIE OO SOO DJL

7,
§%
%,
g
g
(&

Treatment

B2 2023F£WrBEERENKERTFHREMNF M
Fig.2 Effect of biochar with nitrogen fertilizer on root dry weight of soybean in 2023
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Fig.7 Effect of biochar with nitrogen fertilizer on soybean yield in 2022
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soybean yield in 2023
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