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Effect of Biochar on Root Characteristics and Yield in Maize
JIANG Jian, WANG Hong-wei, LIU Guo-ling, FENG Yang, WU Zhen—xing, WANG Jing—jing,
LIU Hong-liang, BU Yun—fa, LI Feng—hai
(Special Maize Institute, Shenyang Agricultural University, Shenyang 110866, China)

Abstract: In order to ascertain the effects of biochar on maize root systems and yield, exploring the potentials

and values of biochar applied in maize production. Field experiment was adopted to research the effects of biochar

on yield and root growth, morphological, physiological characteristics in different growth stages of the variety

Zhengdan958. The result showed that soil with biochar could increase total root length, root volume and dry weight

of maize root system, enhance total absorption area and active absorption area of maize root system. At the later peri-

od of maize growth, biochar could delay senescence processes of root system to some extent. Root activities of two

treatments with biochar were higher than contrast with 48.12% and 42.71% respectively at mature stage. Biochar

can also maintain appropriate root shoot ratio, strengthen root physiological function. Biochar made the yield as

high as 12 076.35 kg/ha, higher than contrast by 10.23% because of the increase of ear length, ear rows, grains per

row, and 100—grain weight.
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Table 1  Effects of biochar on maize root morphological characteristics at different growth stages

P AR ib PR QIR pNU USR] e IR A
Trait Treatment Jointing stage Big trumpet period Tassel stage Filling stage Mature stage

SR (m) CK 24.13 ¢ 62.78 ¢ 106.36 b 93.87 a 86.23 a

Cl1 37.14a 7457 a 119.63 a 9731a 9137 a

c2 31.56 b 7032 b 11351 a 96.42 a 89.56 a

AR (em?) CK 69.14 ¢ 149.42 ¢ 316.32 b 312.37hb 274.38 b

Cl 11331 a 219.67 a 332.53a 337.32a 323.44 a

C2 97.85b 186.41 b 324.02 a 329.13 a 317.22a

T (g) CK 11.52¢ 25.62 ¢ 28.73 ¢ 26.93 b 25.01 b

Cl 16.68 a 3492a 36.55a 3221a 30.16 a

2 13.01 b 3121h 3244 b 30.47 a 2951 a

T [RIFVEER G AR NG TR R 25 5k B 3 KF(P<0.05) . FE&IRL,

Note: Different small letters after the numbers in the same column indicated significant differences at the level of 0.05. The same below.
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Fig.1  Effect of biochar on maize root—shoot ratio in different growth stages
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Table 2 Effects of biochar on the root total absorption area at different growth stages

it

SR

Root total absorption area

Treatment oA SR P W I
Jointing stage Big trumpet period Tassel stage Filling stage Mature stage
CK 34.13 ¢ 61.32¢ 128.51b 123.31b 81.55b
C1 50.26 a 88.75a 14233 a 138.52a 94.12 a
Cc2 43.14 b 79.43 b 138.35a 135.06 a 89.47 a
R3 AR AEEERAERRERFRRE @R 0
Table 3 Effects of biochar on the root active absorption area in different growth stages m’
TR AL Root active absorption area
4t 3
Treatment i L i W I
Jointing stage Big trumpet period Tassel stage Filling stage Mature stage
CK 19.38 ¢ 3395¢ 59.37b 5321b 32.31b
C1 36.13 a 5833 a 70.36 a 68.54 a 4737 a
Cc2 28.26 b 43.85b 68.42 a 64.15a 41.14 a
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Fig.2  Effects of biochar on maize root activity at different growth stages
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Table 4  Effects of biochar on maize yield and its components

i FEK (cm) FEATEL Frki TR (g) 77 4 (kg/hm’) X %
Treatment Ear length Ear rows Grains per row 100—grain weight Yield Than CK
CK 15.33 b 14.53 b 33.13b 31.70 b 10955.55 ¢
Cl 19.29 a 16.00 a 40.67 a 3547 a 12076.35 a 10.23
c2 16.49b 15.07 ab 35.87b 32.17b 11455.05b 4.56
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