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Abstract: A field experiment was conducted to determine the effect of dead pig (DPB) and bamboo (BB) bio-
chars as well as their application patterns on yield and nitrogen (N) content in vegetables and on soil proper-
ties (pH, electrical conductivity, and N content) in an Ipomoea aquatica-Brassica chinensis rotation system at
Bangiao Town, Lin’an City, Zhejiang Province, China. Treatments included (1) a control (no biochar); (2)
one application of 20 t-hm™ of 20-0-BB and (3) 20-0-DPB prior to the first I. aquatica crop; and two applica-
tions of biochars with 10 t-hm™ being applied prior to the I. aquatica season and the remaining hiochars [ (4)
10-10-DPB or (5) 10-10-BB] being applied prior to the B. chinensis season at an application rate of 10 t-hm™

The treatments were laid out based on randomized complete block design with four replications. The plant
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shoots of I. aquatica and Brassica chinensis in each plot were harvested after growth for 65 and 40 days, re-
spectively. At each harvest time, five plants and five soil cores (0-200 mm) respectively from each plot were
randomly collected and bulked for chemical analysis. Results showed that in the I. aquatica crop season, the
20-0-DPB treatment significantly increased (P<<0.05) the I. aquatica crop yield and soil pH. Also, the 20-0-
DPB and 10-10-DPB treatments significantly increased (P<<0.05) yield of B. chinensis; whereas, the 20-0-BB
and 10-10-BB treatments significantly decreased (P<<0.05) the I. aquatica crop yield. Additionally, the 20-0-
DPB and 20-0-BB treatments significantly increased N (P<<0.05) in roots of I. aquatica Forsk but not in B.
chinensis. The 10-10-DPB treatment significantly increased (P<<0.05) B. chinensis root N. Finally, biochar
treatments had no significant effect on soil nitrate or vegetable shoot N. In conclusion, the dead pig biochar was
more effective than the bamboo bio-char for increasing soil pH and vegetable yield with one application of dead
pig biochar at 20 t-hm™ appearing to be better than two split applications. [Ch, 4 fig. 4 tab. 38 ref.]
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Table 2 Physical and chemical properties of biochar

v R/ fitk/ A/ ZERS Y tRmEY  RFLAERY
HE W) 5T IR H i A L K53 1%
} . (g-kg™) (g-kg™) (g-kg™) (g-kg™) (dS-m™) ¢ (g (em’-g™)
14 (BB) 9.48 1.03 27.90 70.25 0.82 85.70 1.58 26.9 6.00 0.005

Y% % (DPB) 10.34 0.81 64.50 31.05 3.64 8.50 5.09 74.8 32.33 0.124
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Table 3 Effects of biochar treatments on soil pH and electrical conductivity

pH fi LR/ (dS m™)
b 2503 e 250 3R e
%13 9278 5178 %27
XJ ek 422 £ 0.07 b 424 £0.02 b 495 +0.10 b 0.17 £ 0.03 b 0.20 + 0.01 a 0.14 £ 0.02 b
10-10-BB 4.44 + 0.15 ab 4.40 £ 0.15 ab 5.40 + 0.06 a 0.16 £ 0.03 b 025 +0.03 a 0.09 + 0.02 ¢
20-0-BB 4.48 + 0.08 ab 4.37 £ 0.09 ab 497 +0.10 b 0.18 £ 0.05 b 0.23 + 0.06 a 0.20 + 0.02 a
10-10-DPB 444 £ 0.32 ab 4.34 £ 0.05 ab 5.16 £ 0.06 ab 0.24 + 0.06 ab 0.28 + 0.07 a 0.21 + 0.04 a
20-0-DPB 470 + 0.57 a 4.61 +0.16 a 538 +0.12a 0.32 + 0.06 a 0.27 + 0.04 a 0.12 + 0.01 be
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Table 4 Effect of biochar treatments on contents of nitrate and ammonium in the soils

S A/ (mg-kg™)

A A ) (mg-kg™)

4k 1 A i s ERVE s
%178 278 1A 278
IR ck 114 + 23 ab 196 + 32 a 203 £23 a 2129 + 1.81 a 28.16 + 13.62 a 736 +122a
10-10-BB 71+13b 205 =50 a 223 £ 128 a 11.54 +2.38 b 2494 + 745 a 5.63+097b
20-0-BB 103 + 23 ab 175 £ 65 a 184 = 8 a 1456 +2.74 ab 2583 £ 11.79 a 8.01 £ 0.96 a
10-10-DPB 139 £ 36 a 198 + 74 a 129 £ 19 a 19.16 + 5.46 a 23.47 + 11.00 a 6.64 + 0.24 ab
20-0-DPB 110 = 27 ab 189 + 72 a 197 £ 51 a 1690 + 436 ab  16.16 = 6.44 a 6.54 + 0.13 ab
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Figure 3 Effect of biochar treatments on nitrogen Figure 4  Effect of biochar treatments on nitrogen
contents in the vegetable roots contents in the vegetable shoots
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