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Effects of Biochar-based Fertilizer on pH and Exchange
Capacity of Acidic Soil in Pomelo Orchard
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Abstract: This experiment explored the effects of the application of biochar-based fertilizer on the pH and
exchange capacity of the acidic soil in pomelo orchard, and the laboratory culture experiments were conducted
for 60 days. In the experiment, no fertilizer control (CK), single application of urea (N), rice straw biochar-
based fertilizer (BR) and bamboo biochar-based fertilizer (BB) at four dosage gradients (2.5, 5, 10 and 20
g/kg) were set up, and urea was applied in all treatments. The results showed that with the development of
culture experiment, the soil pH value of BR and BB increased first and then decreased, and the contents of
exchangeable acid and base ions increased. After 60 days of culture, the improving effects of BR and BB on
soil pH, exchangeable acid, exchangeable aluminum. CEC and base saturation became more obvious with the
increasing of the dosage of BR and BB, and the effect of BR was better than that of BB. Compared with N
treatment, in the BR and BB treatments, the soil pH increased by 0.24 ~3.43 and 0.21 ~3.40 units, the
exchangeable acid decreased by 45.55% ~ 97.25% and 34.01% ~ 96.70%, the exchangeable aluminum
decreased by 46.95% ~99.75% and 38.99% ~99.00% , the soil CEC increased by 7.02% ~170.74% and
6.52% ~134.90% , the base saturation increased by 29.40% ~51.61% and 32.08% ~53.90%, respectively.
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The application of biochar-based fertilizer could improve the pH of acidic soil, reduce exchangeable acid,

greatly reduce exchangeable aluminum, and improve soil CEC and base saturation. Therefore, the optimum

amount of biochar-based fertilizer for the acid soil of pomelo orchard was about 2.5~5.0 g/kg, and the effect

of rice straw biochar-based fertilizer was better than bamboo biochar-based fertilizer. This experiment provid-

ed a scientific basis for the treatment of the acidified soil in pomelo orchard.

Keywords: biochar-based fertilizer; pomelo orchard; soil acidification; exchange capacity
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A H R PR R S, AR
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b ) 2 A R el - M 2 T SRy B O O AT L T b Ok G
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AU AR W 32.00,1.63 g/kg, B fit A 3L
B4R 1K 115,09, 142.50 mg/kg. 38 3 P 4L 38 e Pk
I S I S N /S X T /S R N e
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T WFEE I 2 mam B R R AT 349 5 R 4
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PS5 fE L 0.25 mm . f- A7 %5 . BR.BB 9y pH
43R 10.00 F9.53, Bl K 4 L BV BBl L BT LA
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0.12%,0.17%,9.81%,18.26 % ,5.44 %,
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T 2 Tl B0 28 Y R RS AT ¢ 3 L BR 77 i 7
FEIE,BB) o4 A s B K (2.5,5,10,20 g/kg) o i
56 4t 4t 10 4> 40 P (CK, N, 2. 5BR, 5BR, 10BR, 20BR,
2.5BB.5BB.10BB,20BB) , M E A 3 UK,

FREC 100 g KT 3 57 (2 mm) B, AR 3 3 56 1%
T 43 00 AR R R R AR L B PR AR ) BT
300 mL =AAifd, HEBEFKR LEESKER -
HE R B R FF/K B0 60%, A parafilm 35 [ i & 4F
B Db K sy R . SEFRIREE B 25 °CL R
3 RFRE 1 RIFAMFEAK I3 LAORHF 13 & K = E E
R g A 60 K. fEHFRIFHIEME 0,7,15,
30,60 KRR L HERE S, 2 KT 0T B A3 0 5 A F
W2 8 pH A4 Pk R | A8 46 1k #h H 2§+ il CEC,

x1 EURMRERIFETESN

Mt A R C/% H/ % N/ % 0/% C/H C/N 0/C (O+N)/C
TR FE R F ¢ 60.35 0.58 0.3 7.88 104.10 201.17 0.13 0.14
T8 1% 57.65 2.58 0.41 4.27 22.34 140.61 0.07 0.08
KRR T FF Je I 18.11 0.16 0.11 113.19 164.64
EPE W 17.30 0.78 0.12 22.18 144.17
1.4 HWAHE HEAT 25 7 W B MRS IR g
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122 THE BE A 45 K 2E AT 2R AE
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A 3R] 22 5K B 3, 3R WA o i S AE A R T R T g
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249.84% 1 67.87% ~386.16%,261.67 % ~510.34 %,
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0.05) ., AHFjiti /K F (10,20 g/kg) . BR 4b FXF
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- 8 A T A H A B BRI AR T R A s o AT 8
- S R A R A g R N R, e T P

12 1 0 R 007 55 B 45 JRURE , L AR B A 1) T 48 i+ 4
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TR E T pH R 5.0~6.5,pH it @&
T34 25 5% e SR AR ) 45 3% 0T 2 WA, S T R e
MR R BRSO 2.5~5 g/kg, XFac 4 bk
RS, TP RIES S pH B UM C, MR M+
gerp, SRR AACH PR SR O . Y T sc et
BB 2 cmol/kg B, 85 3 15 H F 46 W 810,
TEH % 60 KIF, 2.5BR 1 2.5BB kb 3 4 458 32 #1445
I3 B A 46.95%,38.99% , HAUE ¥ K T 2 cmol/
kg, O BB b 2 B AR 3C e R 40 & s HLBE %5 e JE I8 A
TN, A A8 M R R A R R B R, 3R Wi R

FEAE 2 AR P - s 4 M 40 I A R i . X T
e CEC F#h B MM 7, — BN, 2 158 CEC
=10 cmol/kg Bk 3 10 F1EE =80 Y0 B, £ HE 7 L BB
Frdsm ., M N =5 g/kg W, R PE 4 5K )
CEC=10 cmol/kg HEh I AE =80 % K, 246G
8 b AR A% TR ER b R e R M - g e SR S B
WO 2.5~5 g/kg, HTARMFI R HE NI,
FoRss vl i 5 Wm0 A — 2 5, Wik, %
Aty SR el 7 e - 3 i I 3 BT R o 38 0 3 gt P ) 3
Pk — 25 5

R2 EMREREIETHERESTEL

HiA : cmol/kg

Hr FRmf ] /d Ak 38 A H k5B ARG A2 A B AL AN

CK 3.62+0.241 2.9140.27f 0.32£0.04d 0.21£0.00f 0.18£0.00b

N 4.11+0.62f 3.22+1.00f 0.37+0.27d 0.21+0.00f 0.30£0.21b

2.5BR 6.831+0.14e 5.46£0.16¢ 0.6720.04¢ 0.53£0.00e 0.182£0.00b

5BR 9.34+0.16d 7.5840.20d 0.73£0.06bc 0.84=+0.11d 0.18£0.00b

10BR 13.7740.18c 11.18+0.12¢ 0.83+0.02abc 1.40+0.06¢c 0.37£0.18b

! 20BR 22.14+£1.07a 18.45+1.10a 0.9340.02a 2.394+0.06b 0.372£0.00b
2.5BB 6.55+0.55¢ 4.96£0.31e 0.39£0.08d 0.537£0.00e 0.67+£0.28a

SBB 8.89+1.56d 6.99+1.50d 0.69=+0.06bc 0.9140.06d 0.30£0.11b

10BB 12.80+0.35¢ 10.234+0.19¢ 0.77240.08abc 1.374+0.11c 0.43+£0.11ab

20BB 19.844-0.85b 15.4240.56b 0.84=+0.04ab 2.91+0.16a 0.67+£0.38a

CK 4.20+£0.14h 3.50£0.171 0.314+0.03e 0.21+0.00f 0.18£0.00e

N 4.87+0.29h 4.08£0.16f 0.33£0.05¢ 0.21£0.00f 0.24£0.11e

2.5BR 9.30+0.57f 6.59+0.43e 0.98+0.14cd 0.63+0.11e 1.1040.32bc

5BR 13.3740.18d 10.1940.09¢ 1.494-0.21b 0.74740.00de 0.96+0.20c

10BR 17.40£0.69¢ 13.274+0.70b 1.5740.17b 1.1640.11c 1.40+0.11a

% 20BR 21.52+0.64a 15.8940.48a 1.98+0.11a 2.32+0.11b 1.3440.21ab
2.5BB 7.58+1.22¢g 5.67E£1.17e 0.80+0.06d 0.56+0.06e 0.55-£0.00d

5BB 10.64+0.29%¢ 8.13+£0.18d 1.0840.09¢ 0.88+0.06d 0.550.00d
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5BR 11.704+0.39d 8.95+£0.41e 1.5540.10¢ 0.77£0.66¢ 0.43£0.21b

10BR 15.9440.26¢ 12.5040.07¢ 1.62+0.14bc 1.40+0.16b 0.4340.11b
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20BB 22.53£0.39b 17.3940.46b 1.7540.16b 2.60£0.06a 0.79£0.28a
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