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Restoration effect of different fertilizations on the acidic
and exchange property of eroded red soil

HE Li-zhao, ZHANG Yang-zhu®, LIU Jie, LIAO Chao-lin, HUANG Yun-xiang

(College of Resources and Environment, Hunan Agricultural University, Changsha 410128, China)

Abstract In order to understand the remediation effect of different fertilization structure on eroded soil, a pot experiment was
conducted to investigate the restoration effects of Chemical fertilizer (NPK), NPK + Organic fertilizer NPKM), NPK+ Soil
conditioner R2 (NPKR2), No fertilization (CK) on the acidic and exchange properties of eroded red soil which developed
from different parent materials. The results indicated that treatments of combined application of organic and inorganic
fertilizers (NPKM) and combined application of inorganic fertilizer and soil conditioner 2 (NPKR2) could increase pH
and buffer capacity significantly while the single fertilizer treatment (NPK) had no obvious effect. Treatment NPKR2
could ameliorate and decrease the acidic property of soil. Treatment NPKM could only increase pH buffer capacity of the
soil, but not increase soil pH significantly. Treatment NPKM could increase the content of the organic matter of the soil,
but the content of organic matter was not positively related to the pH buffer capacity of the soil. Each treatment could
decrease the activity of AI*"in the soil. Treatment NPKR2 decreased A’ in granite red soil significantly while the other
two treatments had no obvious effects. Soil CEC of each treatment had little change and ECEC of the soil under treatment
NPKR2 was significantly greater than that under the other treatments. ECEC of plevthific horizon red soil and
homogenous layer red soil treated by the fertilizer treatments was higher than that treated by the no fertilizer treatments,
only treatment NPKR2 showed significant effect on granite red soil and plate shale red soil.
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Table 1 Basic fertility properties of the experimental soil
pH (mgkg™) f(mgkg™) f(mgkg™) fgkg™) fgkg™) Ngke™) Ngke™)
5.1 8.2 3.9 140.2 7.76 0.14 0.36 15.57
49 55 2.9 238.1 3.12 0.09 0.34 20.33
4.4 54 0.7 15.5 6.57 0.18 0.23 35.68
5.0 4.6 1.7 41.5 6.46 0.08 0.33 32.07
(N 46%) P,0s5 12%)
(K0 60%) ( N 5% (20 cm) 200 g (
P,05 0.92% K,0 1.18%) 2009 )
R2 2mm  0.25 mm
(CEC)
1.2 KWt (ECEC)  pH ApH  pH
2008—2011 1.3 MEMBS5AZ*
5 10 pH (pHBC) (3]
10 5 -
18.5 cm 20 cm pH  ApH! ( 1 mol/L
11 kg 4 KCl pH CO,
(NPK) + (NPKM) + pH
R2(NPKR2) (CK) ( ApH
) CK )
(1 mol/L)
+ (NPKM) ( K" Na" Ca®* Mg™ H'
AP K" Na' (I1mollL)  —
(N) (P,05) (K,0) 02g Ca”™ Mg™
lg (N) 03 g, (1 mol/L) - H
(P,05) 0.15 g (K,0)0.2 g lg AP KCl  —NaOH(1 mol/L) (7]
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Fig.1 Acid-base titration curve of homogenous red deposition

s0il(J) developed from quaternary red earth
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Fig.2 Acid-base titration curve of deposition horizon soil(B)

developed from slate
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Fig.3 Acid-base titration curve of deposition horizon soil(H)

developed from granite
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Fig.4 Acid-base titration curve of reticulated mottling horizon

s0il(W) developed from quaternary red earth
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Table 2 Effects of different treatments on the content of organic matter and pH buffer capacity of the eroded red soils
Ngkeg™) (R) pH /(mmolkg™")
J 7.76 = 24.66x+137.79 0.99 24.66
CK 8.26 = 23.78x+137.11 0.99 23.78
NPK 8.56 y= 26.95x+146.51 0.99 26.95
NPKM 12.28 y= 32.17x+164.19 0.99 32.18
NPKR2 8.96 y= 41.21x+283.79 0.98 41.31
B 6.57 y=18.59x+89.38 0.96 18.59
CK 5.44 y=19.44x+96.09 0.99 19.44
NPK 5.84 y= 18.46x+96.91 0.99 18.46
NPKM 10.87 y= 2230x+114.71 0.97 22.30
NPKR2 5.54 y= 42.07x+307.89 0.95 42.07
H 6.46 y=20.93x+109.52 0.94 20.93
CK 5.24 y= 30.33x+147.14 0.98 30.33
NPK 5.74 y= 26.65x+134.83 0.96 26.65
NPKM 11.88 y= 47.93x+227.53 0.97 47.93
NPKR2 6.65 y=49.15x+330.52 0.98 49.15
W 3.12 y= 25.40x+129.9 0.99 25.40
CK 2.42 y= 24.33x+129.62 0.98 24.33
NPK 3.93 y= 29.79x+142.78 0.98 29.79
NPKM 9.16 y= 32.62x+156.42 0.98 32.62
NPKR2 3.32 y= 33.63x+219.57 0.99 33.63
X y
2.3 FEREARKLIEIH R 4£TI% pH 0 ApH B9 S0 ApH CK
3 pH
NPKR2
NPKR2 pH
[25] NPKR2
2
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3
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3 AEHEAEALIE(R LTI A pH 1 A pH
Table3 pHand pH of the soils with different treatments
H B Y J
pH ApH pH ApH pH ApH pH ApH
5 — 44 — 49 — 5.1 —
CK 4.54Bc —-0.73Bb 4.6Bb —1.09Bb 5.33Bb —-1.33Cc 6.03Bb —1.05Bb
NPK 4.72Bbc —0.70Bb 4.51Bb —0.54Aa 4.55Cc —0.89Bb 4.97Dd —0.60Aa
NPKM 4.77Bb —0.70Bb 4.7Bb —0.54Aa 4.65Cc —0.87ABb 5.19Cc —0.64Aa
NPKR2 7.07Aa —0.44Aa 6.51Aa —0.62Aa 6.76Aa —0.70Aa 7.03Aa —0.60Aa
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Table 4 Comparison of CEC and ECEC of the soils with different treatments cmol/kg
H B w J
CEC ECEC CEC ECEC CEC ECEC CEC ECEC
CK 10.3Bb 5.4Bb 7.3Bc 4.5Bb 13.1Aa 5.6Bc 12.0 4.8Cc
NPK 11.4Aa 5.4Bb 8.0ABb 4.7Bb 10.4Bb 7.1ABb 11.8 7.9ABb
NPKM 11.5Aa 5.7Bb 8.1ABb 5.0ABb 13.3Aa 7.6Aab 11.7 7.1Bb
NPKR2 11.7Aa 8.0Aa 8.7Aa 6.1Aa 14.0Aa 8.6Aa 11.3 9.6Aa
3 I 4k NPKR2
(NPKM) 2 (NPKR2)
pH
NPKR2
NPKR2 pH S 3k
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