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Table 1 Physical and chemical properties of tested soil

. A HLB A R0 i A RA AR R
R £t
pH Organic matter Total N Total P Total K Available N Available P Available K
Soil type
(gkg™) (gkg™) (gkg™) (gkg™) (mgkg™')  (mgkg™')  (mgkg™")
E SR
6.8 17. 10 1. 10 0.95 16.70 89. 10 30.20 140.0
Purple soil
®2 K tEREBEALEER
Table 2 Surface electrochemical properties of tested soil
R 1T P AL b i F T P 45 2 T AL 7 R S PR B 2 i it
- Surface potential Specific surface area Surface charge density Surface electric field strength CEC
Soil type
(V) (10* m* kg™ ") (Cm~?) (10" Vdm™") (emol kg™1)
g &
£ i
-0.14 5.10 0. 69 9.74 22.25
Purple soil
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Fig. 1  Schematic design of the leaching device in the experiment

BEIAERE 9 JR 2K (N 46. 2% ) i BR & (1] FR A
£ N 34% ~ 35% ) F By W2 & (1) AR B 8%, N 20% ~
21% ) =MENE . M ANEE 4 A E KT, 5
5 g T 5 it A 4 100,200,300 ,400 mg, it
5 Ab F A3 HIARIC S N1 UN2 N3 (N4 X1 ,X2 X3 X4,
L1 .12 L3 L4 ;5 B — 41 A it AT Ao JERL ) 25 71 %) #]
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A 3 XU WS i 1 mm 10, 25 mmii

http : //pedologica. issas. ac. cn



728 + b

¥

51 %

1.4 RO

PRICT mm (9 1K 100 ¢ F =M, A
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2.1 AEREMHENEZELRABFTHENZ M

St it MR IS, 3 T H ey 50 1 AR Ak
BN 3 B, 55+ (22,25 emol kg™') I,
A5 Ab B Y B T % 4 3 1w R g A, Hob
N1 X4 F1 L3 jifi JIE8 Ak 341 35 1h0 H for ot 389 0 o B K,
AR T 2.97% 1. 82% F1 2. 97% ; A ifa it 2
KKV B CK Ab BE# 5 435 7 0.28 cmol kg ™'0 5
CK AL, NI N2 X4 12 L3 14 B EFWin 786+
A AT R . B it R 0 1 0, it PR 2 R R
) 25 0, 4 3R TR A B 2 S e D S A e, R IR
{35 L BLAE 300 mg kg ™'t UK 7 b, Horh N3 b2
PR % 10 FL A 8K/ T b, NTON2 42k B jE] 25 S OR R
ELHI5 N3 N4 L B A 3 25 5 it FH B B Y
< TAT PR o7 o vt 2R B P 3 0, S S 3 0 S e b 1
P13 LA b FEE N S B 1 1 AR i T IR
Z 53R A TR R 20 1 AU H i R A 2R R 4
B fEfe 22 5 o S0 2 1H e for 1, — BN
SRy - B 01 3 T R T B0 S AR AR R 5 R, S
Zal W e, B R B A T A,
FEARAUE KT (100,200 mg kg ™) T, 2840 + F i HL
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Table 3  Effect of nitrogen fertilizer on number of surface charge in purple soil relative to type of the fertilizer

o it K- % T H, 77 £
Fertilization levels pH Surface charge number
Types of nitrogen fertilizer

(mg kg™") (emol kg™!)

CK 6.34 22.53 £0.02a

JRE N1 6.13 22.91 £0.04b

Urea N2 5.93 22.67 +0.02b

N3 5.54 22.22 £0.03¢

N4 5.45 22.30 £0.02¢

il 4 X1 6. 00 22.46 £0.03a
Ammonium nitrate X2 5.56 22.39 +0.05b
X3 5.41 22.36 +0. 04b

X4 5.23 22.66 £0.01c¢

Kz L1 5.20 22.51 £0.06a
Ammonium sulfate 12 5.17 22.69 +0.02b
L3 5.08 22.96 £0. 03¢

14 5.05 22.70 £0.05¢

) — PR RNG FRERRTE p <0.05 KF 2R B3, FIA Note: The different lowercase letters within the same column mean signifi-

cant differences at p <0. 05 level. The same below
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Fig. 2 Effect of nitrogen fertilizer on specific surface area of purple

soil relative to type of the fertilizer
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Fig. 3 Effect of nitrogen fertilizer on surface charge density of

purple soil relative to type of the fertilizer
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Fig. 4 Effect of nitrogen fertilizer on surface electric field strength of

purple soil relative to type of the fertilizer
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du Branch, Chinese Academy of Sciences. Purple soil in China:
EFFECT OF NITROGEN FERTILIZER ON SURFACE ELECTROCHEMICAL
PROPERTIES OF PURPLE SOIL RELATIVE TO TYPE OF THE FERTILIZER
Huang Rong' Gao Ming'" Wang Zifang' Yu Luo’
(1 College of Resources and Environmental Sciences, Southwest University, Chongqing 400715, China)
(2 Bishan County Agricultural Technology and Popularization Center, Bishan, Chongqing 402760, China)
Abstract Purple soil is an important type of soil resource, occupying an important position in agricultural produc-

tion in China. The soil column leaching method was used in this experiment to explore effects of nitrogen fertilizer on pur-

ple soil surface electrochemical properties relative to type of the fertilizer and on nitrogen balance in the soil-crop system.

Results show that compared with the original soil, purple soils in all fertilization treatments increased in surface charge by

0.05 ~0.7 cmol kg ™'; the treatments low in nitrogen level (100 and 200 mg kg™') displayed an order of Treatments U
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(Urea) > Treatments AS (ammonium sulfate) > Treatments AN (ammonium nitrate) in , surface charge; while the treat-
ments high in nitrogen level (300 and 400 mg kg™') did a different order of Treatments AS > Treatments U > Treatments
AN; purple soils in all the treatments increased in specific surface area, particularly in Treatment N1 (100 mg kg ™' urea)
being 78. 04% higher than in CK; the effect of urea was much higher than the other two; Treatment L4 (400 mg kg ™' am-
monium sulfate) was the lowest in the effect, being only 0. 06% higher; among the treatments the same in N level, Treat-
ment AS was the highest in both surface charge density and electric field strength, while Treatment U the lowest; the effect
was apparently higher in treatments low in N level than in treatments high in N level. Obviously, N fertilizers, different in
type and application rate, varied in type and concentration of electrolyte, thus leading to change in soil pH and eventually
in soil electrochemical properties and hence in soil nutrient holding capacity and nutrient availability. In this experiment,
the non-electrolyte system, when low in concentration, can significantly affect the surface electrochemical properties of
purple soil, but the effect is obvious only when strong electrolyte is high in concentration.

Key words Nitrogen fertilizer; Purple soil; Surface electrochemical properties; Balance of nitrogen
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