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Effect of Biochar on Maize Dry Matter Accumulation and Yield
CHENG Xiao—yi, ZHANG Wei-ming, MENG Jun, YANG Xu, ZHAO Qian-wen, CHEN Wen—fu
(Shenyang Agricultural University, Shenyang 110866, China)

Abstract: The effects of biochar on maize dry matter accumulation, distribution and maize yield were studied

by a plot field experiment. The results showed that combination of 20 t/ha boichar with fertilizer could extend the pe-

riod of vigorous growth and increase the amount of dry matter accumulation of maize, which promoted the dry matter

accumulation and increased the dry weight of grain, as well as the yield increased by 6.06% compared with single

chemical fertilizer treatment. The combination of 40 t/ha biochar with fertilizer inhibited the dry matter accumula-

tion to some extent, decreased the kernels of the row and the yield by 13.88%. If combined the suitable amount of

biochar with fertilizer could promote the dry matter accumulation and increase yield of maize, which better than sin-

gle chemical fertilizer application. The excess biochar could inhibit the growth of maize, resulting in yield decline.

In the condition of conventional fertilization in northern brown earth, the appropriate amount of biochar application

could increase yield significantly, which might be used for maize production.
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Table 1 ~ Dry matter accumulation of maize in different treatments g
it B H AT P CILNEEL 22 10] S i
Treatment Seeding stage Jointing stage 12 full expansion leaves stage Silking stage Filling stage Maturity stage
CK 1.76£0.32 ¢ 21.17£3.62 a 64.69+6.12 ¢ 98.28+5.50 d 145.15+6.94 d 209.16+7.60 ¢
FBO 2.93+0.20 b 25.76+3.58 a 82.08+2.58 b 185.22+1.44 a 262.34+7.65 a 306.68+7.37 a
FB20 4.03+£0.28 a 25.87+£3.22 a 93.24+3.05 a 174.72+4.72 b 247.39+9.79 b 303.34+5.37 a
FB40 3.01+0.48 b 23.09+1.95 a 89.76+7.16 ab 155.94+5.18 ¢ 224.63+3.22 ¢ 268.24+8.22 b

TE: RPVNG FREIR 225715 0.05 BE K. TRE

Note: Different small letters indicated signification at 0.05 probability level respectively. The same below.
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Table 2 The Logistic equation of maize dry matter

Ak i fe &
Treatment Equation

CK y=215.273 8/(1+26.950 0e ") 0.980 0

FBO ¥=295.408 6/(1+110.250 2" ") 0.994 9

FB20 ¥=292.155 6/(1+59.919 2" 0.990 3

FB40 ¥=259.246 9/(1+60.067 0e ") 0.990 9
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Fig.1 Dry matter accumulation rate of per plant in different treatments
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Table 3 The Logistic equation feature of maize dry matter
ik b [ At b Vo A ADM
Treatment (d) (d) (d) (d) (g/d) (g/d) (g IFR)
CK 39 92 53 66 2.70 1.66 125.03
FBO 39 69 30 54 6.43 2.40 169.47
FB20 37 73 36 55 5.45 2.36 171.12
FB40 37 71 34 54 4.92 2.10 147.42

TE <t K T B FRBI(A) 5 o AT TR SR AR IR 220 5 10 R0 1 3 3311 DA ) JB 8 S R T e ) A 00 205 A=t 2 TR R A R
I 5 ADM A R A R T B R SR 5 VB R Vo PR

Note: t, the days after emergence (d); tu., the day of the maximum increase rate; V..., the maximum increase rate;V.., the average increase rate;

ADM, dry matter during At; t; and t, were the spinodal of the rate line of dry mater accumulation At=t,—t;,, ADM=y(t)-y(t,).
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Fig.2  Accumulation and distribution of maize dry matter under different treatments
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Table 4 Influence of biomass yield and harvest index

4t B Y7 1 (kg/hm?) TR ST 1 (kg/hm?) WARAR AL
Treatment Biomass yield Grain yield Harvest index
CK 12 455.48+452.3 ¢ 6378.76+£123.76 d 0.51+0.01 ¢
FBO 18 262.99+438.86 a 10209.61+273.10 b 0.56+0.01 b
FB20 18 064.10 £319.96 a 11 051.29£299.30 a 0.61£0.01 a
FB40 15 973.49+489.59 b 8 652.46+292.08 ¢ 0.54+0.01 b
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Table 5 Influence of biochar on maize yield and yield component factors

Ak FEATEL(TT) TTREEL ) FORL i (g) 774 (kg/hm?)
Treatment Rows per ear Kernels per row 100-seed weight Yield
CK 14.27£0.23 a 25.68+1.25 ¢ 28.10£0.72 ¢ 5032.14+92.84 d
NB, 14.67£0.61 a 36.28+1.28 a 32.03:0.15b 10215.69+324.73 b
NB., 15.07£0.31 a 36.33+0.94 a 33.96+0.59 a 10835.51+202.82 a
NB. 14.80£0.72 a 30.89+1.08 b 30.47£1.81b 8797.11x361.84 c
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