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1 1
1.1 1.2
2015 5 2016 10 8 )
(39.47°N  114.78°E)
550 ~ 650
21.7 550 mm 1
Fz1 TIEMEMRRERMER
Table 1 Basic properties of tested soil and biochar
pH (g/kg) (g/kg) (e/kg) (gkg) ~ EC(uS/em)  CEC(cmol/kg) (%)
8.07 8.93 091 0.45 9.58 136.78 6.54 -
10.17 575.83 4.46 51.33 26.61 145.85 2.52 37.4
3 _
(CO) 20 t/hm? (C20) 40 t/hm’ IBI (19]
(C40) 4 20 m* (4 m>< 1.4
5 m) 20 cm Excel 2010
2015 4 27 SPSS19.0
(Duncan P<0.05) +
( 0~ 10 cm) 2
2.1
(N-P,05-K,0  18-46-0)
450 kg/hm’ (N-P,05-K,0 C/N
24-5-0) 450 kg/hm? pH (
N 189 kg/hm*  P,05230 kg/hm? 2) C20  C40
71.9% 159.2%
1.3 209.6% 512.7% C/N 68%  125%
5 10 40 t/hm’
5 cm 47% (2015 ) 45% (2016 )
( ) 2 16% (2015 ) 43% (2016 )
pH
[16] C
[17]
pH 0.16 ~ 0.31
3,5- C40 19%
C 2, 6- 2.2
(0 ~ 20 cm) (1
3 (2015 ) C20
( >5 cm ) 41.08%
(18] pH 2501 51.24% C20
pH 40 t/hm*
NaHCOs - C20

http://soils.issas.ac.cn



890 49
(2016 )
%2 EMRRIERN DR BN TR
Table 2 Soil properties under biochar amendment after potato harvest
pH (g/kg) (g/kg) (mg/kg) (mg/kg) (nS/cm) C/N
2015 CO0  7.94+0.07c 11.41+£035¢c 091+0.06a 23.38+2.0lb 60.28+16.53¢ 17480+ 17.4b  12.44+0.10¢
C20 8.10£0.03b 19.18+1.90b 0.96+0.08a 27.50+2.12ab 246.83+64.41b 176.25+14.7b  21.13+2.57b
C40 825+0.08a 31.02+2.86a 1.11+0.13a 3250+3.54a 461.96+1255a 203.83+154a 30.11+267a
2016  CO 822+0.07a 105+1.80c 1.07+£0.11b  2020+2.63b 111.48+24.04c 16034+19.16b 9.77+0.80 ¢
C20 823+£0.14a 1845+1.87b 1.14+0.07ab 17.92+1.66b 21541+56.16b 183.56+16.54ab 16.24+1.57b
C40 826+0.08a 2589+420a 1.27+£0.09a 2938+097a 511.82+23.53a 229.19+£24.25a 2034+257a
Co C20 C40 0 20 40 t/hm’ P<0.05
250; @ S em DR o FIFE<S em T iR 40 t/hm?
a
200 n b 18.47%
< .
: 24.03%
< 150} RE a
= a .
5 100 R S
i
Fosof
0.0
Co C20 C40 Co C20 C40
20154 20164
E1 £HMRERERANERESENZN
Fig. 1 Effects of biochar on potato yields
2.3
C20 (20 t/hm’ )
31.65%  C40 Co (40 t/hm’ )
F3 HEYRRERANIRERRTIE
Table 3  Effects of biochar on potato qualities
(g/ke) (g/kg) (g/ke) Clg/kg) (g/kg)
2015 Co 223.03 + 2440 a 203.95 = 2581 a 2123 £ 196 a 0.20 + 0.03 a 278+ 1.12a
C20 196.60 + 19.94 a 176.86 = 23.70 a 19.07 = 3.53a 021 = 0.04a 1.90 = 1.03b
C40 212.28 £ 31.85a 193.07 + 32.36 a 20.00 = 3.33a 0.19 = 0.04 a 2.86 = 1.00 a
2016 Co 232.09 + 1534 a 202.52 £+ 16.69 a 39.03 £ 7.05a 2.05+0.57a 044 + 0.28 a
C20 218.23 + 22.64 ab 177.84 + 22.77 ab 4379 + 6.87 a 1.80 £ 0.79 a 0.17 £ 0.07 a
C40 189.22 + 24.48 b 153.85 = 21.53 b 50.39 + 1393 a 2.18 096 a 033 +0.28a
3.1
9%
(14201 (13211 45.7% 50.6%""!
_ Liu [14]
(221 (20 t/hm?)
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Effects of Biochar Amendment on Yield and Quality of Potato

WANG Hedong, LV Zexian, LIU Cheng, LIU Xiaoyu', PAN Genxing
(Institute of Resource, Ecosystem and Environment of Agriculture, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: A field experiment was conducted for two years to investigate the effect of biochar amendment on the yield and

quality of potato and to provide a scientific basis for biochar application in potato productivity, there were three treatments in

terms of biochar amendment rates of 0, 20 and 40 t/hm? termed as CO, C20 and C40, respectively, and each treatment was

replicated four times. The yield and quality of potato and soil properties were analyzed. The results showed potato yield under

C20 increased by 41.08% compared with the CK (CO0), and the increase in proportion of large-size potato contribution to the total

yield increased by 51.24%. However, potato yield was not affected by biochar amendment under C40, whereas potato quality

decreased. The dry matter and starch content of potato decreased by 18.47% and 24.03% respectively under C40 in 2016. Biochar

amendment increased soil pH, the contents of organic carbon, available phosphorus and potassium significantly, C/N ration and

soil conductivity. The above results proved that the effects of biochar on soil pH and total N content depended on experimental

duration, the responses of potato yield and quality to biochar amendment were influenced by biochar application rate and

experimental duration, biochar amendment could significantly increase potato yield at low application rate, whereas had no effect

on potato yield but decreased potato quality under high application rate. No direct evidence was found between potato yield

change with soil compaction improvement by biochar application.

Key words: Biochar; Field experiment; Rainfed cropland; Potato; Crop yield; Fruit quality
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