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Table 1 Basic properties of biochar
647 Indicators pH C/% H/% o/% N/ % K/% Ca/% Mg/ %
B{H Number 7.86 56.46 3.84 24.06 1.42 0.49 2.30 0.77
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Fig.1 Growths differences of pakchoi under

different biochar addition
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Table 2 Effects of biochar on agronomic traits of packchoi

b ¥ I - T AR LE-S S8 B /cm i BT it /g TRk /g
Treatments N LA SPAD Plant height my mq
CK — — - - — —
K _ _ _ _ _ _
1%C 5.0+ 1.6b 15.6+0.9¢ 45.3+1.7¢ 8.84+1.3b 1.6+£0.36¢ 0.184+0.03b
2%C 9.0t2.4a 37.6+=1.4b 51.140.1b 13.0+1.8a 17.8£1.50b 1.844-0.40a
4%C 10.0+1.4a 42.1%0.4a 60.1+0.6a 14.3+0.2a 21.9£1.57a 1.884+0.14a
= RR W TAEY R RN T A R R TR . ARVNG FERIRTE « =0.05 KFZHEFE. FH. Note:“—” means the

data can't be measured because the biomass is too small or there is no biomass. Different small letters indicate that there are significant differ-

ences at a =0.05. The same as below.
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Table 3 Effects of biochar on packchoi nutrient content
N P K
] SR/ . SV R B . AV B
s Faait/ e TOPRE e PR e s TR
. (mg/plant) . (mg/plant) . (mg/plant)
Treatments Nutrient . Nutrient . Nutrient .
Nutrient Nutrient Nutrient
content . content . content .
accumulation accumulation accumulation

CK — — — — — —

K — — — — — —
1%C 24.3040.05a 4.45+0.08b 1.410+0.009¢ 0.25+0.02¢c 5.640+0.015¢ 1.0340.03c
2%C 14.60+0.01b 26.90+0.25a 1.55040.004b 2.84+0.08b 7.210£0.011b 13.30+£0.21b
4%C 14.5040.04b 27.20+£0.83a 1.85040.002a 3.48+0.04a 8.670+0.012a 16.30+0.23a
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Table 4 Effects of biochar on physical and chemical properties of soil
fib # HALBE/ (mg/ke) HALH/ (mg/ke) Bt 54/ (me/ k) AL/ (g/ke)
Treatments pH Rapid available phosphorus  Rapid available potassium Rapid available nitrogen Organic matter
CK 4.66+0.00c 12.80+1.58cd 213.704+1.53d 248.60+6.24a 2.540.8d
K 4.56+0.04d 14.00+0.68bc 344.7048.08a 206.7040.94b 9.342.3c
1%C 4.7240.06¢ 12.30+£0.39d 256.30+10.79¢ 193.10£5.21¢ 6.9+ 1.1c
2%C 4.80+0.02b 15.10+0.64b 260.50+11.82¢ 150.10£4.27e 21.7+£3.5b
4%C 4,91+0.01a 17.80+0.20a 310.704+6.03b 161.80+3.12d 45.1+2.6a
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Fig.2 Effects of biochar on CEC and exchangeable cations(B.C.D) in soil
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Table 5 Effects of biochar on the content of different forms of potassium in soil
fib 3 KPR/ (mg/ke) R PEH /mg/ke) A A #1/ (mg/ k) 4/ (mg/kg)
Treatments Water-soluble potassium Exchangeable potassium Non-exchangeable potassium Total potassium
CK 39.6042.47d 174.10+2.54c¢ 465.30+6.11c 16.10£0.45b
K 83.40£0.05a 261.3048.04a 596.00+14.42a 18.30+0.54a
1%C 48.9047.27¢ 197.30+14.2b 513.3046.11b 16.20+0.88b
2%C 44,6045.28cd 215.904+12.6b 514.204+12.81b 15.50£0.79b

4%C 60.104+2.57b

249.90+5.70a

586.70+6.11a 15.80+0.17b
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Effect of biochar application on potassium content of different
forms in red soil and the growth of pakchoi

CONG Ming,ZHANG Mengyang, XIA Hao,JIANG Cuncang

College of Resources and Environment s Huazhong Agricultural University sWuhan 430070 ,China
Abstract “Hot Green No. 2” pakchoi was pot-planted with five treatments including 0% C,1% C,
2% C.,4% C and normal application of potassium fertilizer to investigate the effects of biochar applica-
tion on potassium content of different forms in red soil and the growth of pakchoi. Results showed that
the effects of biochar on content of water-soluble potassium,exchangeable potassium and non-exchangea-
ble potassium in red soil were increased by 12.6 %-51.8% ,13.3%-43.5% and 10.3%-26.1% ,respectively,
compared to the control. The effect of biochar on improving different forms of potassium between 4% C
and normal potassium was the most similar. Biochar application increased soil pH value significantly by
0.06-0.25 units.as available phosphorus,available potassium and organic carbon in soil. Also the cation
exchange capacity, exchangeable calcium and magnesium content increased significantly, while the ex-
changeable aluminum content decreased significantly with a decrease of 87%-98%. Biochar application
could improve pakchoi growth performance as increasing the biomass, leaf number, plant height and
fresh weight of pakchoi.
Keywords biochar; red soil; potassium content; potassium shortage; pakchoi; soil improvement;

biochar replacement of potassium
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