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Effects of Bamboo Biochar on Coastal Saline Soils of Chongming Island, Shanghai
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(1.School of Agriculture and Biology, Shanghai Jiao Tong University; Key Laboratory of Urban Agriculture (South ), Ministry of Agriculture,
Shanghai 200240, China; 2.Tony’s Farm, Shanghai 200240, China )

Abstract: A greenhouse pot trial was conducted to evaluate the changes in salinity and other physicochemical properties of soil, and
biomass and quality of pakchoi after bamboo biochar additions. Four treatments, bamboo biochar, organic fertilizer, organic fertilizer plus
bamboo biochar and control (no fertilizer or biochar added ), were employed. The electrical conductivity (EC) of soil was decreased signifi—
cantly by bamboo biochar amendments, but increased by organic fertilizer. Organic fertilizer plus bamboo biochar did not significantly affect
EC. Applying bamboo biochar significantly increased the total carbon content, organic matter, available phosphorus and available potassium
in soil. On the contrary, biochar additions significantly decreased total soluble nitrogen, especially ammonium nitrogen and nitrate nitrogen.
Soil pH and moisture did not vary among treatments. Bamboo biochar profoundly increased pakchoi height, biomass and soluble sugar con—
tents, and improved its overall quality, but significantly decreased nitrate concentration in edible parts. These results show that applying
bamboo biochar could improve coastal saline soil and in turn increase pakchoi yield and quality.
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Table 2 Physicochemical properties of bamboo biochar and
organic fertilizer
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Table 1 Physicochemical properties of soil used in pot trial

pH  HEREC/pS-em™ % TN/g kg AT TClg-kg™

W AP/mg-kg! HAH AK/mg-kg™ AL OM/g-kg™

7.67 1038 1.46 19.76

85.32 405.31 21.56
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Table 3 Effects of bamboo biochar on soil physicochemical properties

A3 Treatment /K2 Moisture/% pH L5 R EC/pS-em™ BHLF OM/g ke AEHE AP/mg-kg"  HEH AK/mg-kg™!
CK 11.59+2.38a 7.57£0.15a 1004+25b 21.52+0.95¢ 68.30+2.77¢ 403.67+14.21d
FO 12.71£1.49a 7.66+0.08a 1223+47a 23.43+0.76b 88.66+3.03b 599.66+20.93a
BO 12.96+2.13a 7.60+0.24a 912+20c 22.06x0.71b 71.06+1.03¢ 434.80+14.22¢
FB 13.62+1.47a 7.70£0.12a 1026+39h 23.95+1.24a 94.26+3.44a 572.00+42.39h

T : RS R NG RS A B E] 22 52 235 (P<0.05) . 1A o

Note : Different small letters within a column mean significant difference between treatments at 0.05 level. The same below.
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Table 4 Effects of bamboo biochar on nitrogen forms in soil

JEPE Treatment  JGfilk TC/g-kg"  SA TN/g-kg"  BRALL /N SATER TSN/mg kg™ EASA NHi-N/mg-kg”  fifiA% NO;-N/mg kg™
CK 19.250.22¢ 1.4420.02¢ 13.39+0.18bc 355.46+56.08a 6.25+0.59h 11.45+2.39a
FO 20.68+0.53b 1.5740.07ab 13.1820.30¢ 225.21+22.28b 12.57+2.26a 9.69+0.35h
BO 20.76+0.40b 1.5020.04bc 13.8120.15a 251.99+35.68b 4.5920.37¢ 8.68+0.52b
FB 21.90£0.48a 1.60+0.06a 13.66+0.19ab 159.72£39.99¢ 6.461.93b 8.77+0.64b
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Figure 1 Effects of bamboo biochar on pakchoi biological characteristics
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Figure 2 Effects of bamboo biochar on quality of fresh edible parts of pakchoi
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