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Fig. 1 Vertical distribution of organic matter in soil in the forming process of
paddy soil derived from red earth
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Table 2 The composition ot exchangeable basc in forming process of paddy
soil derived from red earth

it B XA R (%
j—_ u ﬂﬁ’ff—Fﬁ %g ft&i (mcq/lOOg so“) ﬁﬁfﬂﬁ& 0)
Years of (cm) |(meq/100g) Exchangeable base Degree of base
Soil P
cultivation .
Depth CEC )3 3 saturation
Total Ca Mg K Na
— . . . . . .5
o 4 47 490 0—20 14.5 1.07 | 0.61(0.23|0.13] 0.1 7
Red earth * B 20—40 13.9 1.07 0.31]0.51[0.1510.1 7.9
(wasted land) 40—60| 15.4 0.98 |0.21[0.50 | €.17 | 0.1 6.4
0—20 16.3 8.95 6.48 | 2.0 0.32]0.15 54.4
3 20—40 16.6 4.39 2.74 | 1.34)0.17 1 0.14 26.4
40—60 13.9 2.45 1.24 1 0.90 | 0.18 | 0.13 17.6
0—20 16.9 11.17 8.36 1 2.30 ] 0.36 | 0.15 66.2
5 20—40 14.7 8.54 6.1212.05]0.24]0.13 58.1
40—60 16.1 10.12 7.4512.2410.26 {0.13 62.9
KAt 0—20 13.6 10.16 |8.22]1.49 |0.33]0.12 74.5
8 20—40 ~ - — - - - —_
Paddy soil 40—60 - - - — _ _ _
0—20 10.8 8.22 6.7411.20]0.17 | 0.11 76.3
10 20—40 - - - _ — — -
40—60 - - - — - — _
0—20 10.8 8.25 6.7511.2110.17 | 0.12 76.7
30 20—40 - - - — - - —
40—60 —_ —_ — — — — —
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XTI, IS HAL A SiO, B R 64.16% , EMRBHEIGN 65.74% .+ /50 68.28%
EHERA 7437% FHABMEBBRET, REZHAABTIBRRE, HEAED

B RBOT AL R

M. bk R

LENGSTE FRLIENIREOLE, AT alERasE", K
L, — BB L, < 0.0l ERAWMEMRKE 0% UL, N ERE 5% £hH. R
HAAKBE, BT TEMEARRFZEORE, ZREHBRAHEKSH T KU R W,
FrEMNAMEERRIRE, < 0.001 ZKEKBH AN 41%, B D B 16—
30%; MR E 70%, BOF 47—65%. MEAHEBERHER . ENATERE,

EEEREM (& 3)o

%4 IMEXBLURAEPWMEARGAR (RE%)

Table 4 The microaggregate composition in forming process of paddy soil derived from red earth

HERGARNE mm, %)

+ u HEER REE Particle size ﬁl]ﬁj%ﬁi
Years of (cm) {’nga?

Soil cultivation | Depth |1—0.25| 02 | 005 .01 | 0,005 <o qo1 {1-"0.01
o s 47 S0 0—20 | 15.1 50.0 31.2 1.1 2.0 0.6 69.0
Red carth * B 20—40 | 13.5 45.4 38.8 1.2 1.0 0.6 63.1
(wasted land) 40—60 10.6 45.3 42.9 1.1 0.8 0.2 68.7
0—20 14.2 32.1 34.0 8.0 9.4 2.3 55.6

3 20—40 | 15.7 41.8 31.6 9.5 0.8 0.6 65.3

40—60 | 14.0 41.8 41.3 1.4 0.4 1.1 68.9

0—20 | 13.3 38.3 33.1 7.2 5.9 2.2 59.5

5 20—40 | 11.6 42.0 43.7 1.3 0.8 0.6 69.2

40—60 | 14.0 40.6 42.9 1.3 0.8 0.4 68.1

ARt 0—20 | 10.6 25.8 42.4 8.3 8.7 0.2 36.7
8 20—40 8.1 29.7 39.8 10.0 8.6 3.8 33.4

40—60 9.4 33.6 39.2 8.1 7.8 1.9 56.7

Paddy soil

0—20| 10.6 27.4 36.0 12.3 10.3 3.4 38.4

10 20—40 | 10.0 33.8 35.0 11.2 6.3 3.7 38.5

40—60 | 11.4 24.8 43.8 8.7 9.0 2.2 45.6

0—20 1.7 31.5 47.3 11.2 6.8 1.5 44.1

30 20—40 2.8 25.8 56.9 6.8 6.7 1.9 44.9

40—60 2.7 25.7 49.9 10.4 9.6 1.7 43.2

2. 5T MER4FH, LWMBIKERE, 0—20 BEX L2 > 0.25 BEXHAK
REARALRBLRABE L, IEEEMTHABR B XEESHAIESH

AR N= ARG REZFREET X,

BEIEMBI0ELUEHTHELES

AHLRAA BHR,>0.25 BREIKEREEBIRESUR NN, SRR e RS 8 £
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Table 5 Changes of soil structure in forming process of paddy soil derived from red carth
EHARKSE (mm, %)
| HRHER | BE Content of different aggregates >0.25 | SHHEIRE
+ Cemd — (m?%) %)
Years of | (cm _ _ _ S— bd atio of
Soil L >5 5—2 2—1 1—-0.5 0.25 <0.25 Wet structural
cultivation | Depth sieving [deterioration
T 9% | 8 0% | O | &2 O 08 0 O 2 0 . | | 28 0%
Hgﬂ?ﬂ:ﬂ
sz;‘::;h KB [0—20080.3[74.1] 7.1} 5.2|2.0(3.2{3.8|8.4| 2.4/2.4| 4.4 6.8 93.2 2.5
land)
3 0—20156.1(39.2[14.0{10.8/2.4|6.8|2.8] 8.4] 0.6/ 4.8(17.8/14.1| 84.1 10.2
KB+ 5 0—2064.2/63.2[10.3) 7.014.214.819.3] 8.1] 4.0[5.5| 8.1|/11.3] 88.7 3.6
) 8 0—201(69.6{20.0|16.0] 4.3/3.216.4]3.4[20.8 0.7]7.4] 6.9}41.0] 59.0 36.7
Paddy soil | g fo_20(84.9l65.1) 7.3] 4.0/ 1.4[3.0{1.9] 7.4 0.4[5.7| 4.1)14.5] s5.2 1.1
30 0—20(77.467.6/11.4| 8.0[2.3 4ﬂ 3.4 5.0[10.2]4.3] 4.5|11.0] 89.0 6.8
%o OMEAEIBRILSBARE
Table 6 The condition of soil aeration in forming process of
paddy soil derived trom red earth
+ N iR RE gE, HILRRE EFARE 3?%%"%’1}.’%3
Years of (cm) (g/cm®) (%) (%) (%)
Soil Volume Total Capillary Noncapillary
° cultivation Depth weight porosity porosity porosity
0—7 1.36 9.1 - -
TN 7—18 1.28 51.7 - -
Red earth *B 1§—49 1.27 52.0 - —_
(wasted [and) 4975 1.28 51.7 - -
75—95 1.30 51.1 — -
0—12 1.25 52.7 43.3 7.40
3 12—26 1.49 44.8 13.9 0.89
26—34 1.3) 50.7 43.0 7.72
34—54 1.44 46.4 43.8 2.63
0—14 1.13 56.7 45.7 10.96
s 14—23 1.49 44.8 42.2 2.59
K+ 23—39 1.29 51.4 3.1 8.28
39—85 1.36 49.1 43.4 5.67
0—14 1.12 57.0 54.0 2.99
Paddy soil 00 14—20 1.08 58.3 54.5 3.81
2040 1.38 48.4 47.9 0.51
40—80 1.37 48.7 46.6 2.16
0—14 1.09 57.9 51.8 6.08
30 149—19 1.56 42.5 39.5 2.98
19—3Y 1.46 45.8 43.0 2.77
30—60 1.50 44.5 43.4 1.06
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Clay in fracition Physical clay in fraction
<0.001 mmLey <0.0immPBIER N
10 20 30 40 % 40 50 60 70 %
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A3 kBt R R EL

Fig. 3 Variation of distribution of clay in the forming process of
paddy soil derived from red earth
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h. LEIEHHER

L A RatiEit R7 BH.BARIBRABRENES.REFSRARO Y
g, BB D BEMIM. RSB WM 0.056% BT 0.129%, FIHEFMM
0.007%, M ARWEMH XL RE, EBHEN, KRES R FHESEMME 10ppm; 25

B BARRE S, £ ¥ EREER I 0.005%,
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Fig. 4 Fluctuation of organic matter and nitrogen in the cultivation
process of paddy soil derived from red earth
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Table 7 The nutrient changes in forming process of paddy soil derived from red earth

+i FHEER BE (%7%5 pid % #ﬁﬂ:’a‘qﬁﬂi&‘] (%7&5 (é;g
(4 (] (4 (4
Soil Yea.rs f’f (cm) Total (ppm) % of hydrolyza-| Total | Total
cultivation Depth N Hydrolyzable ble in total-N P,0, K
0-20 0.056 6.035 1.16
FEHI4L xR 20—40 0.036 34 6.1 0.013 | 1.17
40—60 0.028 0.009 1.16
0--20 ¢.066 0.083 [.21
1 20—40 0.049 63 9.5 0.068 1.31
40—60 0.042 0.051 1.37
0—20 0.075 0.083 1.12
3 20—40 0.054 69 9.2 0.054 0.96
40—60 0.043 0.047 1.01
0—20 0.101 0.057 0.95
5 20—40 0.065 104 10.3 0.058 1.01
40—60 0.052 0.053 0.96
Kt
0—20 ¢.109 0.097 1.27
8 20—40 0.054 138 12.7 0.077 1.33
40—60 0.046 0.075 1.59
0—20 0.129 0.087 1.04
10 20—40 0.072 142 11.0 0.064 0.95
40—60 0.049 0.033 1.04
0—20 0.156 0.089 1.03
30 20—40 0.079 190 12.2 0.049 0.97
40—60 0.059 0.036 0.92
0—20 0.064 0.043 1.42
1 20—40 0.049 14 6.9 0.043 1.33
40—60 0.041 0.037 1.25
pi: B3
0—20 0.085 0.061 1.03
30 20—40 0.063 72 8.5 0.046 0.98
40—60 0.051 0.037 0.97

H: & N E 2 KoBE KB TH KRERL R R I Bk & PoBts—— DU BB Bk, pH = 8.5
(&)

P OKREZEFERYRE, HEEBEREKTMEN. XEARHEK, ARE2ES
B, —BAEZRZ LRI, FEHEA, aBHARR G&, XI5 2 8UR:
EEWHTEEE, HREIRR, REEARATHRE, XFEEBREH,. A%4K%,
FBRBEREAEZEX, EZZXEHABENIAERAGKMER, TRSLT.FRXGTHE
PSR, MRZEEREK, RHEERHERRE X KRATHERKOES,

DURAEA: K BN BLAG b, B R KSR T, XERSREERMERTEEN %
L MRK R R RS H Fo
3. AMMESERE  —BERT, DRSS RABERIER. B R
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Fig. 5 Variation of rice yield in the cultivation process of paddy soil derived from red earth
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Rice yidd(jin/mu)
R/

TRBEARR, BEAFBESA MM KBTI RAEREEEXNES. HRLNEREER
BT “ELEAERCERETRNE, 2 FERA B4 1000—1300 7;“5E 138"
REXRCBENNER, SERTESRELE 1400 TEA, B EX 16725 [T, #EBEARE
BEgt, TRASER MBS, EH3—5 FRERL, EBBE™ 1000 TEA,
8—10 LA b, hEEBLRELE 1000—1300 T ko WAL, B ORI, FREFBEER
FOLMERRGT,ATUEER RL”, LI DR = R Ho

{11
[2]
(3]
[4]

3]
(61

[71]
(8]

£ F X W

RENEEHETIMRARRR, 1978: «hE1 > 255259 W, 465—471 T, M2 HiR .

FTRE,1982: KB REAR, 114 % 2 8, 411510,

Mo F, 1980: LIMFTIAREE M RIVOIBTR. LHGEN, 4§ 22—24 |,

WEIRE, 1982: RRBIELMRNE KB ORERARREFE, TMPER, 19 %3 4, 237246
W

BPEIRELVTIMIY, 1962 Wb BRI Al KRB A MRERAE AR TIREHR, 10 53 8, 267—
286 T,

BRE, THI, 1964 MO ERMRONRIMEABINREYERRS T MABBROX R, LY
MR, 1231 48, 43—51 10,

W, 1964: MK MM KL RRNER. THER, 124 28, 155—162 K,
PRRRNE, 1965 ABLORBARBAR. TWFEM, 134 285, 208—214 W,



1 +  w oz o# 22 %

CHARACTERS OF PADDY SOIL DERIVED FROM RED
EARTH IN FORMING PROCESS AND ITS
FERTILITY EVOLUTION

Deng Tiejin, Fan Youan and Zhou Renfa
(Institute of Red Earth, Jiangxi Province)

Summary

In the forming process of paddy soil derived from red earth, transformation and
movement of matter are proceeded under the conditions of oxidation-reduction and
periodical alternation of drying and wetting in which the submerging reduection is do-
minant. The condition not only promote the accumulation of organiec matter, but also
the ratios of E.H./T.H. and H.A./F.A.. The reaccumulation of bases can make the acid
and base-unsaturated red earth develop into paddy soil derived from red earth with
very high degree of base saturation.

The eluviation process induced by oxidation-reduction and complexation result in
redistribution of chemical elements in solum and alleviate the allitic process of red earth,
which are favorable for maturation and fertility promotion of paddy soil.

The soil physical properties and characters of soil profiles are also changed due
to the conditions mentioned above. The percosubmergic horizon with cloddy structure,
coatings and the obvious illuviation of Fe and Mg is formed. Soil structure and ferti-
lity are improved.

The changes mentioned above are positively related to the years of planting rice.
The forming process of paddy soil derived from red earth could be divided into two
stages, i.e. the stage of embryonic pattern due to submerged condition and the stage of
transitional pattern due to perco-genetic process.

The perco-genetic paddy soil with basic characteristics of paddy soil ean be formed
preliminaryly in ten years.
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