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Table 2 Changes of soil fertility factors in surface layers (0—20 cm) under different biochar treatments after one growing season of tobacco
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CF 1.29 be 571c 0.80 be 0.45 ab 21.29 a 13.50 a 10.45 ¢
LB 1.21 ab 6.14 abc 0.81b 0.48 ab 22.48 a 14.01 a 13.74 b
MB 1.20a 6.39 ab 1.08 a 0.51a 2245a 13.70 a 25.85a
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Fig. 6 Changes of plant heights, total numbers of effective leaves and stem circumference during the tobacco growth period under different
biochar treatments

Table 3 The biomasses of tobacco planting season under different treatments

(t/hm?) (t/hm?) (t/hm?) (cm®)
CK 1.55¢ 037¢ 1.92¢ 56.17 ¢
CF 2.76 be 0.65 be 3.41 be 96.67 be
LB 3.80 ab 0.99 ab 479 ab 145.67 ab
MB 481a 122a 6.05a 194.17 a
HB 371 ab 1.08 ab 479 ab 176.67 ab
2.4 10
(ABT) ABT
«C 7

47.15%
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Effects of Maize Straw Biochar on Soil Water Storage Capacity
and Tobacco Biomass in Tobacco-planting Cinnamon Soil

WANG Mei-xun', CHEN Li-jun®*", WANG Jia-min', ZHU Xian-zhi', LIU Li', ZONG Hao',
GAO Qiang', XU Rui', WU Bo', TAN Xiao-lei', WANG Wen-jie', XIE Zu-bin>, SUN Bo’
(1 Linyi Tobacco Company of Shandong Province, Linyi, Shandong 276001 China; 2 State Key Laboratory of Soil and

Sustainable Agriculture (Institute of Soil Science, Chinese Academy of Sciences), Nanjing 210008, China; 3 University of
Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Drought can severely hinder tobacco growth. Drought is easily happened for tobacco fields in the hills in Linyi
City due to local climate influence, and it is difficult to adopt advanced irrigation practices such as drop and spray irrigation due
to their high costs. Biochar is porous and has high capacity to hold water, therefore is potential to be used in improving soil water
holding capacity. In this paper an experiment of maize straw biochar was conducted in tobacco planting cinnamon soil in Yishui
Tobacco Experiment Station of Linyi City, which includes 5 treatments, i.e., non-fertilization (CK), conventional fertilization
processing(CF), CF with 2 400 kg/hm’ biochar treatment(LB), CF wtih 7 200 kg/hm?* biochar treatment (MB) and CF with
12 000 kg/hm?® biochar treatment(HB). It found that the soil moisture content had the significant impact to the formation of
tobacco biomass with a relative contribution of 47.2%. Applying biochar decreased soil bulk density by 6.84%-3.28%, and
increased soil porosity with diameter >0.1 pm. Soil total and effective water storage capacity in surface layer (0—20cm) increased
with biochar application rate. With biochar addition, soil pH increased by 0.12—0.55 units, and soil organic matter and total
nitrogen increased significantly. Consequently, tobacco biomass increased by 40% more, and the highest yield was achieved at the
middle application rate of biorchar (7 200 kg/hm?). In summary, biochar can improve synthetically soil physical and chemical
properties and promote tobacco growth.

Key words: Biochar; Cinnamon soil; Soil water retention curve; Soil fertility; Tobacco biomass



