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Effect of biochar addition on physicochemical properties of
nursery soil and traits of rice seedlings

FAN Long', WU Xiaopeng', HUANG Min', JIANG Ligeng'?, ZOU Yingbin'
(1 Southern Regional Collaborative Innovation Center for Grain and Oil Crops in China, Hunan
Agricultural University, Changsha 410128, China; 2 Key Laboratory of Crop Cultivation
and Farming System, Guangxi University, Nanning 530004, China)

Abstract: [Objective] To understand the potential use of biochar in rice seedling nursery. [Method]

Cassava straw biochar was used to determine the effects of biochar addition (p=25%) on physicochemical
properties of nursery soil, and root and shoot traits of rice seedlings under different sowing dates. [Result]

Compared with control, cassava straw biochar improved the physicochemical properties of nursery soil,
with bulk density decreased by 0.66 g-cm™, pH, organic matter and alkalized nitrogen contents increased by
0.51, 50 mg-cm and 195 pg-cm ‘respectively. Besides, with the addition of cassava straw biochar, length,
surface area, volume and biomass of root system and rooting ability increased by 32.4%, 30.1%, 50.0%, 13.7%
and 21.5% respectively, and leaf area, plant height, basal stem width and aerial biomass of seedlings increased
by 19.2%, 8.0%, 5.3% and 10.2% respectively. The effect of biochar addition on rice seedling traits varied with

sowing date. Biochar had significant effect on seedling traits on the sowing date under relatively lower
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temperature. [Conclusion] Biochar can improve the quality of rice seedlings, especially under relatively low

temperature conditions. Biochar is a kind of beneficial additive of rice nursery soil.

Key words: biochar; rice; nursery soil; physicochemical property; seedling quality
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Fig. 1 Daily minimum and maximum temperatures during

seedling growth periods under different sowing
dates
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Tab.1 Effect of biochar addition on physicochemical
properties of nursery soil

K/ BHURY TRAR A/
S kg ' H A( ’4) A( 73)
(grem™) (mg-em™) (pg-em™)
C0 1.71 6.53 58 123
Cl1 1.05 7.04 108 318
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Tab.2 Effect of biochar addition on root morphological characteristics of rice seedlings

) b M /em RE MY em? RAEBYem’ FPRIR R E W) /mg
Sl Co 34.10+2.37b 2.30+0.13b 0.010.002b 6.47+0.41b
Cl 52.03+8.56a 3.53+0.3% 0.02+0.002a 7.81+0.66a
S2 Co 75.53+0.87a 6.04+0.51a 0.04+0.003a 11.00+0.58a
Cl 84.80+6.93a 6.44+0.32a 0.04+0.001a 11.73+0.32a
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Fig. 2 Effect of biochar addition on rooting ability of
rice seedlings
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Tab.3 Effect of biochar addition on shoot traits of rice seedlings

w o ke IR /em? I Fr SPADfH PREi/em ZEH %8 /mm Bk AP B /mg
S1 Co 2.08+0.02b 26.57+0.44a 17.10£0.41b 1.52+0.01b 14.83+0.58b
Cl 2.62+0.19a 25.67+0.20b 18.83+0.75a 1.61+0.01a 16.83+0.58a
S2 Co 3.64+0.37a 28.20+0.25a 17.53+0.61a 1.62+0.03a 29.83+1.10a
Cl 4.09+0.15a 27.53+0.58a 18.57+0.35a 1.69+0.06a 31.90+2.36a
DABR 452064 B 50 35 )5 , LR A — AR B F8 3 & A 2R 1) £ 5+ R %% (P>0.05,LSD %)
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