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Table 1 Fuadameatal chemical properties
KEN | #EP [ARTR
E: | RE 2C | &N | 2P ) gl | (mg| | B
Soil (em) pH | (%) | (%) | (%) Hlﬁgs)l }1\005}1) (lnaaq;
ol ydrol- | Availa- g
Depth Total C|Total N|Total P yzable N| ble P | CEC
WARGLT 57K s 0—20 | 6.6 1.19 | 0.15 | 0.05 | 11.39 | 4.44 | 4.82
Red carth, paddy field, _ 20—30 | 7.5 0.53 | 0.05 | 0.04 | 5.06 | 1.36 | 5.94
Hunan Province Fertile | 30 pF | 7.6 | 0.25 | 0.03 | 0.04 | 3.14 | 1.03 | 4.90
5 0—20 5.3 0.70 0.09 0.04 7.04 3.46 5.25

| 20-30 | 6.7 | 0.48 | 0.05 | 0.07 | 5.78 | 0.84 | 6.49
Infertile | 30 ¢ | 7.3 | 0.1 | o.01 | 0.03 | 3.3 | 0.57 | 7.51

w

P, KE P 0—20 | 5.4 1.71 | 0.21 | 0.07 {17.30 | 5.97 | 7.02
Red carth, paddy field, . 20—30 | 7.2 0.42 | 0.05 | 0.05 | 4.76 | 0.66 | 6.27
Jiangxi Province Ferile | 30w [ 7.4 | 0.37 | o0.0¢ | 0.0 | 5.49 | 0.60 | 7.90
o 0—20 | 6.1 1.08 | 0.13 | 0.04 |12.25 | 3.62 | 7.29

| 20—-30 | 7.5 0.37 | 0.06 | 0.08 | 5.82 { 0.60 | 7.92

fofertile | 35 7 | 7.3 0.64 0.06 0.08 6.76 0.63 6.99

WL, 2| P 0—20 | 5.6 0.75 | 0.09 | 0.04 | 6.03 | 0.65 | 4.68
Red carth, upland fie- 20—30 | 5.7 0.53 | c.06 | 0.06 | 6.15 1.04 | 6.66

Id, Hunaa Province Fertile

30 IF 4.9 0.25 0.03 0.04 3.54 0.84 6.75

0—20 5.1 0.49 0.07 0.02 2.96 0.20 5.23

i
' 20—30 | 5.9 0.30 | 0.03 | 0.04 | 3.76 | 0.73 | 6.68
Tofertile | 35 1 | 4.8 0.13 | 0.01 0.05 2.44 | 0.54 | 5.58
LFL N, R o 0—20 | 7.2 1,08 | 0.12 | 0.04 | 7.21 | 1.13 | 7.48
Red carth, upland fie- 20—30 | 7.1 0.53 | 0.06 ] 0.06 | 5.19 | 0.94 | 8.64

Id, Jiangxi Province| Fertile | 35 ot oo | 031 | 0.0¢ | 0.06 | 6.28 | 0.62 | 8.08

0—20 | 5.1 | 0.81 | 0.10 | 0.04 | 3.23 | 0.35 | 9.49
| 0-30 | 5.5 | 0.27 | 0.05 | 0.04 | 410 | 0.58 | 8.99
lofertile | 36 v | 56 | 0.17 | 0.0¢ | 0.05 | 7.3¢ | 0.5¢ | 7.54

B

M 3EILIEH, 87—98% MEEMRRURLEATNREGSHRAFET I
the XE5RMNWREHE IR BR AT T ROBREREUY. RNEANE, 218
PR ESREYRNES S BENBED, XBASEIAKNWERETHX. €
I, SROIRTOHM AL, WP HaEFIRA0RKR. ARESRANBE
AR BB E, —Bil, &MY SEED RO, B BB >EH, kHE>
B, ZHTHEEBRK. BEES TEMNNERZI®N,

F 4 SRBFHNRE T AREOKEROL RO ERED: B TH. SRR &
BATHRBNENE, FRRE(RRE/RHE X 100)RZEIFHERNELNAT. &
BRUNE, BN THOBREXTEBY 1.5-3 &,

THEEEONESR(GES) ERTRMNENIETREBNERAESY. XHE—K
WA, T IERIE A IREE R RIE T SR RO S B R (LB R PR, B BB M
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Table 2 Components of humic substances

, HHEERC KEMC

233 BTG C i/ R C
x - | (%) (%)
) (em) (%) EEE (%)

Soil Humic Fulvic
Depth Humus C HA/[FA Humin C

acid C acid C

IR, K H

Red carth, paddy) 1 0—20 1.19 0,14 0.28 0.50 0.77
field, Hunan 20—30 0.53 0.05 0.13 0.38 0.35
Province Fertile ¢ * * * M

30 IF 0.25 0.02 0.08 0.25 0.15
0—20 0.70 0.05 0.24 0.21 0.41
oo
2030 0.48 0.04 0.18 0.22 0.26
Infertile
30 BT 0.11 0.02 0.04 0.50 0.05
{LPE4 49, 7K H

Red carth, paddy| g 0—20 1.71 0.19 0.43 0.44 1.09
field, Jiangxi "

Province cerilc 20 -30 0.42 0.03 0.11 0.27 0.08
30 LLIF 0.37 0.02 0.10 0.20 0.25
0—20 1.08 0.09 0.32 0.28 0.67

o
20—30 0.37 0.03 0.12 0.25 0.22

Infertile
30 UTF 0.64 0.06 0.15 0.40 0.43

AL, B )

Red carth, upland| g 4o 0—20 0.75 0.06 0.31 0.19 0.38
field, Hunan 20—30 0.53 0.04 0.25 0.16 0.24
Province Fertile * * * ¢ N

30 LIF 0.25 0.02 0.13 0.15 9.10
0—20 0.49 0.03 0.21 0.14 0.25
o o
20—30 0.30 0.02 0.13 0.15 0.15
Infertile
30 BIF 0.13 0.01 0.05 0.20 0.07
FINGEEAW: BT
Red earth, upland g 4 0—20 1.08 0.11 0.29 0.38 0.68
field, Jiangxi 20—30 0.53 0.04 0.19 0.21 0.29
Tovince Fertile
30 JIF 0.31 0.01 0.14 0.07 0.16
0—20 0.81 0.06 0.29 0.21 0.46
o
20—30 0.27 0.01 0.11 0.09 0.15
Infertile
30 UF 0.17 0.01 0.05 0.20 0.11
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Table 3 Contents of C and N in humic substances with different binding status (0—20cm soil layer)

NS A Loose B4 Absorbed REAR Tight
+ =
Soi W% |nig | B | cop | B9 |ng | B | cop| B | | Bt
o1 N% . o ] )% \Te . 1%
C% | % of [N%| %% of [C%| % of NP | o of | | o5 of |N% | o of
total C total N total C total N total C total N
WIEELT I, | A b [0.366) 30.8 [0.047] 31.3 jo0.116] 9.7 [0.019] 12.3 [0.706] 59.3 |0.083 55.3
KH
& H|0.3000 42.9 |0.024 26.7 |0.087| 12.4 [0.007] 7.8 [0.313] 44.7 [0.059{ 65.6
{IF4T 3, | BB 1 |0.583[ 34.1 [0.083] 39.5 [0.195 1l1.4 [0.028 13.3 10.932 54.5 [0.099 47.1
KHE —— ——
& # |0.340] 31.5 (0.0431 33.1 f[o.111f 10.3 |0.019] 14.6 10.629| 58.2 [0.06¢ 52.3
PAREST I, [ AR o |0.297] 39.6 |0.036] 40.0 [0.012 1.6 |0.009 10.0 |[0.441} 58.8 (0.045| 50.0
BH _ _
& b j0.186] 38.0 (0.025} 35.7 |[0.013 2.7 j0.004 5.7 {0.291] 59.4 10.04l] 58.6
LFE, | B #1 (0.342) 31.7 [0.043] 35.5 |0.075| 6.9 [0.015f 12.1 |0.663 61.4 [0.063 52.4
BH ,
% u |0.214] 26.4 10.034] 33.6 [0.039f 4.8 [0.009] 8.6 [0.557] 68.8 10.058 57.8
4 0—20em +EXMTF NP B ARE
Table 4 Adsorption and desorption of N and P by soil layer of 0—20 cm
N P
% WAE | WRE | WEE | GNE | WEE | R
Soil (mg/100g) | (mg/100g) (%) (mg/100g) | (mg/100g) (%)
Adsorption | Desorption | Desorption | Adsorption | Desorption | Desorption
capacity capacity rate capacity capacity rate
WL, B 31.85 30.73 96.48 28.3 4.4 15.5
KH
& 36.85 29.08 78.91 41,2 1.7 4.1
{LPa4T i, ;. 33.16 32.05 96.65 39.1 3.0 7.7
K H
& o 34.48 30.79 89,30 45.3 0.9 2.0
W, ) 29.48 26.14 88.67 23.0 4.4 19.1
B/
& 30.94 24.42 78.93 30.5 2.4 7.9
bauEig. I B i 36.58 31.76 86.82 24.0 5.2 21.7
- ¥:i]
& Mt 38.43 27.64 71.92 37.3 2,2 5.9
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Fig. 1 Composition of various fractions of microaggregates (soil layer of (—20cm)
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BEHBARE S ERRNVELER (50—62%) XTTHERRNLIMPRI & KT K
KL% , 42 AR AO T R A B 3 RO SR o
M# 7 AILE W, BN EMEARKNEF YR, ARRLBERBHRE, HREHER
MRS, R—IAREAREFYENERTERABLIAR. Wi, 2BEFRYUREK
ARANESBARBRRHERTED ; AR BN ERMATHES .
FEHRAEHY, BEAASTEROEEN O RE (BRI EH) HEERN

3 IMBERVBEARGPHBEEER (Fe.0,, ppm, 0—20cm +5)

Table 8 Contents of free Fe in soil and various fraction of microaggregates
(Fe,0, ppm, soil layer of 0—20 cm)

+ £ PIRER S (i)
+ : | Soil Various fractions of microaggregates
Soil Fe,O, _ _ _
Pt <0.001  0.001—0.005[0.005—0.01] 0.01—0.05 | >0.05
2
— AR 16.7 75.5 115.0 78.0 66.0 12.5
KH i 20.9 95.0 105.0 75.5 57.5 32.5
TET, I 13.7 270.0 377.5 212.5 117.5 240.0
KH B 13.8 68.0 64.0 48.0 28.0 57.5
L, Ay 14.4 81.0 73.5 48.0 26.0 25.0
=H 24 20.0 13.5 19.5 15.5 10.5 8.5
i W RE 11.5 61.0 64.0 39.5 22.5 32.0
FH it 17.5 29.0 30.5 20.5 12.5 22.5
fEfo RIWMERDP (& 8), BN AR

w uf  ERCR AR

e - O & R RE (58
7K A <0.001mm KLFKRSN) B
WEHERHBEHNE. X
SRRt BRI RER .
WL, WEENESBEEBRTH O e < 0 S s T
P TR AR AU KL 12 R B K T s 2D BS

B ETHMAORER, B2%

—

////

P desoxgﬁ_on rle %
MR,
- (- (-]

[

-
-
______

B, >0005 mm RS EMEIS e ol I M

T AR E B 0 A B RO ,ﬁ Y
WS, EAEspas—tents B i

WiHe TRIBK, ARG = : §
BERGOHRERATRES <O EETIE,, R ILIE, |
W P ——— B2 0—200m % & B UK Gy BRI

Fig., 2 P desorption rate of various fractions of microaggregates

MUE%% (% 9) ii‘ T ﬁD By ﬁ (soil layer of 0—20 cm)
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STUDY ON THE ESSENCE OF SOIL FERTILITY
III. RED EARTH

Zhou Likai, Yan Changsheng, Wu Guanyun, Chen Enfeng

(Institute of Forestry and Soil Science, Academia Sinica)
Summary

This paper is one part of the study on the essence of soil fertility. It proves again
that the characteristics of binding status and the content of various components of soil
humic substances and the quantitative distribution of different fractions of microaggre-
gates strongly influence the ‘‘physique’’ and the ‘‘pedon structure’’ of soil. The con-
stituent characteristics and functioning mechanism of fundamental substances of fer-
tility in red earth are related to a certain extent to the higher content of free ferrie
oxides in soil and their different distribution in various fractions of microaggregates.



