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Table 1 Effect of ploughing and harrowing on soil aggregates

e | PRER | SEER & BERIET S B(%) (B@: mm)
Years of Regime of Amount of various size of aggregates in soil
Soil type o ploughing and
cultivation | harrowing >10 [5—10} 3—5 ] 1—3 |0.5—1]0.25—0.5]<0.25| 0.25—3

gErar (300 ]19.0[155] 140/ 6.5 7.1 7.7 27.86

Before

EL(BRAF ploughing
HE1X 27.8111.4112.2|16.9] 6.9 9.1 15.7 | 32.9

BESHED 1 time
Raw soil BEAK 222|16.6[10.9|14.8] 7.2 14.2 18.1 | 36.2

4 times

(Newly terraced
field of Houdi-

gou gully) ﬁ{iﬁsclafﬁ 17.7 {17.0 [ 11.3 [ 19.1 | 10.7 8.8 16.0 [ 38.6
4 Hieh 2 4E 15.0 { 17.9 | 14.1 { 21.6 { 12.3 9.3 9.7 43.2
2 years

HRELN |#E10ENE 6.7[16.4|14.2 142 14.0| 16.7 |[18.1| 44.9

More than
Spongy soils ten years
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Fig. 1 Comparison of waterstable of various granules of soils
. BEYR/LLM0—20 HEXLE The 0—20cm layer of highly fertile soil
. WHRBO—20FXLRE The 0—20cm layer of spongy soil
. WHRA20-35 FELE The 20—35cm layer of spongy soil
. ERBEO-20EEXLE The 0—20e¢m layer of non-spongy soil
. ERMA20-3ISEXLER The 20—35em layer of non-spongy soil
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Table 2 Effect of years of cultivation on the proportion of three phases of soils
P BERNRGE) | BX B4 E'E‘;Fﬁsl (;EE;EV) mti:| (ﬁﬁﬁ%&’) f"i?}v(vl(%)
. o 7] ater-
Land type Time of (em) (L& H%) Total Liquid (E%R%) Volume holding
cultivation Layec [Solid phase| porosity phase Air phase| weight capacity
wmesmn | OFULE | 02| 44.00 | s6.00 | 39.30 | 16.70
More than
R E ten years 20—35 48.90 51.10 41.80 9.30
Spongy soil .
WEUE | 02| 3925 | 6075 | 3796 | 2279 | 1.1 36.5
More than )
ten years 20—35 44 .89 55.11 42.87 12.23 1.21 35.7
1972 £ BE_E 0—20 51.20 48.80 38.80 10.00 1.21
ByBAE 2 years 20—35 56.80 43.20 37.60 5.60 1.38
Terracing
, B EE 0—20 | 41.51 58.49 34.90 23.59 1.12
in 1972
S years 20—35 47.55 52.45 34.46 17.99 1.29
B\ AE 0—20 | 36.10 63.90 36.70 27.20 0.92 34.7
8 years 20—35 40.09 59.91 38.50 21.41 1.07
1973 £ Raw scil 0—20 53.42 46.57 39.71 6.86 1.44 27.5
ERRE
. BER=4 0—20 49 .62 50.38 37.38 13.00 1.29 28.9
Terracing
3 years 20—35 51.12 49.88 40.73 9.15 1.35
in 1973
REN& | 0—20| 39.10 | 60.9% 39.00 | 21.90 1.06 39.3
6 years 20—35 44.70 55.30 41.90 13.40 1.15

38.3% H189.3%0 HIN,ZE 1973 %E 6 H3 B 6 520 0.7 A20H.8 520,94 20
Hf1 10 A20B X BEEA—RERTTAKIUE, BAH— XTI ERENEKEY 5IHE
R — S EIn 4.63%, 1930%, 7.75%, 6.73%, 11.29% F15.31%, s LEHESER
IFEBAKBKRR . Rifi, HEOKSAEREEELTNEDRA, XNLBNE
BERXEETINXR. E—ENERESEGT, RIVIEHDB LEMIFRAE @t
7 T RAKRIWRIRE o

BE &R R K, KSR, e HE T AKX R s RE R, EE
BrEENRE, YKk OB ERFEKER 50—80% K ,IEHHMH - MA KA GERE 2B T M,
MEAEHENRL R, XM EMERREEERXY, 5, £ 2035 EX LB
W, BAE T MNERKEHDEHBESE, BhENERERTIMETE 1973 £UERES
ZH,ERAAAENKE T, BRAHTHASKERRELRIFEAEHLIENE 5% £H. R
MNEDAENLHNE, SEAB RS KERREEMARNESH 3—5%, ERKIR
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Table 3 Relationship between the organic matter of spongy soil and plant nutrients

TRE | Bk (m) | AREG) | 2R%) | AWEGPN) ’ﬁf?l(':,‘l"“) HRE(%)

Phosphorus Humic acid

Soil type Layer Organic natter Total N Hydrolyzable-N

WREAELN 0-—-20 1.71 0.071 59 .8 16.2 0.203
Spongy soil 20—-35 1.82 0.070 24.7 8.4 0.205
35—50 0.44 0.016 11.5 1.2 0.038

FExnmELM 0—20 0.84 0.027 19.3 10.8 0.089
Non-spongy 20—35 0.42 0.026 11.5 5.6 0.046
soil 35—50 0.36 0.016 11.5 7.2 0.027

WE LIRS R R M, L2 S R EEY N, FTUA T REMF O SENIFERI T
6, 2 BITERR AR AT AR . MRAHRILIE M, 6 ARIE KB, B4 H I Ma0E K 5F
SRR ABRNERELIFRAE I M H AU L. £8 A 2 HAUENER, KE
WE SRR M IESAENE, IREAEBENEER, FHREZHET —FU LR
A, HEEEMFSBEWRAE 9 A 24 BUEN, FERBEIFD, K HIR KA
HEBRXBERD, MERENFES N SRR BERERNAKE, Rirjtsa
EHRR R

ST MEREESEE EBRTEREZN LR BRI, ZRFHRAE
LI MO RE U RN ENBOREBERFOKR. HERRMESLBREHN,
FepMESAE LRERIRERD GO R, DUURER LR —IRA0R A5t 24
m— U bR, A DU, B8 - L iy, 1R T R R AR SRR AE G A RE
HRBEYE =R RERANERE .
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Table 4 The variation of plant nutrients in spongy soils

PR, FREN MM (20 EXLR)
= #4 (ppm) Variation of soil nutrients in various stages of corn (depth of 20cm)
Soil type Nutrient  \197552 ¢ 5 2 (19754 8 A 2 R|1975& 9 H24n (1975 8 A 2 pliorswe 9 H24m
d1 PN P — B N N
and fayer EXRFTIE] EXRTH EXRATR F K BRIR) E KRR
Between rows | Between rows | Between rows | Within rows | Within rows
KBR
67.9 33.4 33.4 42.8 40.8
Hydrolyzable-N
HAELN
(uEXtR)| HE®
Available 8.2 7.6 6.4 13.6 14.8
Spongy soil
phosphorus
(20cm depth)
A
Available 195.0 312.5 171.9 237.5 171.9
potassium
piQ.
333 22.7 11.1 77.5 12.4
Hydrolyzable-N|
ERpELN
(QEXRLR)| HFEH
i Available 14.4 9.6 6.2 19.6 17.6
Non-spongy soi phosphorus
(20cm depth)
AR
Available 152.0 137.5 100.0 187.5 143.8
potassium

x5 ARELRHWORGTER

Table 5 Effect of spongy soil on the absorption of ammonium and phosphorus

I Bkl (mg/i00g) | ek (mg/100g) | WM (ng/100g) | AR (ng/100g)
Absorption of Release of Absorption of Release of
Soil type ammonium ammonium phosphorus phosphorus
HRELN
50.7 17.3 121.3 58.9
Spongy soil
EFRELIN
52.4 13.3 93.0 47.0
Non-spongy soil
1D RN EREARE T MFTITER .

B L, i R KRS BT A e A R, B R AR E T, & T L R I MR 3
REEN, MIEBARLTE, RE 020 BRI EAEREHE. BRE=ZFRIOMREL
AL A, 0—20 EDRM 20—35 EX L BHAMAEMMRRILEHABRD, B IFRRE
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Table 6 The distribution of soil bacteria in spongy soils

TR | |laet/Et) FHERE B {L e o5 MR (%)
TamEp s (10’/%t) (10°/551) :
(cm) Bacteria Fibcr-dccomposingJ Nitrifying Fiber-decom-
Soil type bacteria bacteria
Layer (10%/g soil) (10%/g soil) (10%/g soil) posing capacity
7 A25R|108 48(7 A25A(108 4 8|7 A258(10A 4B8{7 A25A(10A 48
bop b | 0—20| 67.86 | 16.24 | 328.0 0.04 52.5 45.0 87.5 93.0
Spongy soil 20—35 | 14.24 | 10.25 78.0 .06 5.15 14.0 42.0 75.0
FERRELIN 0—20 | 43.28 | 10.33 42.0 0.006 | 5.27 11.0 77.5 70.0
Non-spongy soil 20—35| 4.86 | 10.70 2.0 0.001 - 14.0 0 0
yikis i | 0—20 | 46.89 | 11.50 20.0 0.026 | 3.19 4.5 80.0 93.0
Promoting fertile soil 20—35 | 16.92 | 12.64 28.0 0.115} 1.12 11.0 50.0 89.5
& £t
6.54 2.0 0.002 0.30 0.2 4.0 —
Raw soil

E: XRERECRRERRVFTREE 1975 FREYBIER,

RIFRE R AEYERBUBOIHROK B S BFl. BRI EORARE. &
o+ BRmRRAL T B ERR AR T 2 0—35 X T B2, & 35—60 ERTEIH
ABHORAS A, B L BHRARSHREEE 91 HGERA RREEHKFHE, 60 EHX
TERNNTRENGHK 68.2 70, AT FERE. MRBAL8E kiR K P X 866
B, FIREXNGH 573 7o EBRATMESHRRRN 54.6 |, RESHKTLHN 2405, 1]
RABOYFHES BEREIER. RAERNTELENESUERTETIX Ro &1
Ty L, ERRABERIENLEDR S, RERENKSINFED. 55, RERARR
CZGE, BFEENY, FRTREIRFIRNRRANNERBEE W, HFE—PUER
BrES#R.

B ERTH, BRIHRFNEEERNRELRMEIRFEREH. RELHWE
AT & L AR R, B K ESARU RSN EDER,

WA, FERNK SRR T, 85t H e i E Inh B R 2 7T EASK
AMBANARFRIERE, AR TRENRETWEER SR, EMRELEBELNNE
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STUDIES ON RELATIONSHIP BETWEEN THE
CHARACTERISTICS OF SOIL STRUCTURE AND SOIL
FERTILITY OF SPONGY FIELD

Chen Zi-ming

(Institute of Soil and Fertilizer, Chinese Academy of Agricultural Science)

Summary

Soil structure is one of the important factors of soil fertility. This paper deals with
the effect of the application of organic fertilizer, deep ploughing and the utilization of
soil transported from other place on the formations of soil structure.

These measures not only increased waterstable granular aggregates, but also inc-
reased the microaggregates and temporary aggregates. The solum structure of soil layer
of 0—50 cm was changed due to the variation of soil structure properties, three layers
of different structure were formed. Therefore the changes in soil structure induced the
change of the regime of water and air in soil, the total pores approximated to 60% of
which big pores were about 15%, soil aeration were improved significantly below the
soil layer of 20 cm, the soil waterholding capacity was increased in 3—5%. The impro-
vement of soil structure may play an important part in providing a better soil nutrient
condition and stimulating the activity of soil microbes of the subsoil.

Becauce of the raising of soil fertility and improvement of environmental condition
of plant root system, much more plant roots can grow in the soil layer of 35—60 cm,
which will provide a sound basis of high and stable yield farming.
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1-a Los=ssial parent material with compact

structure after terracing (plain light, %X20)

ine

1-c BF=FHERE, PR LERLEE,
gom (Bt , X 20)
1-¢ Friable and porous aggregate structures
formed after three years cultivation (plain
light, %20)

1= b R - )
1-b BRE, 23 2RHFBEN LR, O
T EEMERE, ERENBENE AK (2R
¥, % 20)

1-b  Polygonal aggregates formed after plo-

ughing, harrowing and other treatments for
several times (plain light, X20)

I-d 3 XEHE, BREBERLE W (BR
¥, X20)

1-d Various sizes of aggregate structure

forined after 6 years cultivation (plain lig-
he, X 20)

A1 Sl B mE R L

Photo. 1 Variation of soil structure of newly terraced field during cultivation

b 2 RFIRE, P RERF L, AR M. RAhBRRENIBRE. aROAP KR

Photo. 2 Application of slag (the light color) and brown coal (the dark color) in orderto
improve soil texture
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3-a 020 EX+E, REZREINSE K, 5
B2 IR, X20)
3-a The layer of 0--20 cm with various
sizes of aggregate, friable and porous (plain
light, X20)

P anr S SINTS
3-b 2035 KR, ENMEIRIEERREE,
%20)
3-b 7The layer of 20—35cm with good ag-
gregate structure (plain light, X20)

3¢ 3050 EXLRE,ERLBUTRREN

BB, ZRMRLNNES (BRN, X20)

3-c Subsoil layer, 30—50cm, compact with

plenty of plant roots and worm hales (plain
light, %20)

FH 3 WRE LN

Photo. 3 Soil structure of “spongy field”

BT SAELIRLNRESLIRRIRRNTR BRI

4-a 0—-15 E*iﬁsﬂ’ﬁ—ﬁ’&l%mﬁ?ﬁ
B(&mt, x20)
4-2 The layer of 0—15 cri with a tew agy-
regate structure (plain light, X20)

“,"‘-., l ; N
4-b 2035 EXLIR, A—uHENRALS
H, ERAE SRR, X 20)

4-b The layer of 20—35cm with a few mi-
croaggregates, compact texture (plain light,
%20)

4-c35—50 BORT R, R LCRmY,
% 20)

4-c  The layer of 35—50 cm with compact

texture(plain light, %20)

BA 4 dRSAME LS IR

Photo. 4 Soil structure of “non-spongy soil”
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5-a 020X+, XZEEEAFSE 2
HAEMISEE, R BROFRE L, AE S
R IR N RER R (R, X20)
5-a  The sail layer of 0—20 cm of newly
terraced land after eight years cultivation
with various sizes, of aggregate and water-
stable granules (plain light, X20)

5-b 2035 ERI BN RERRT (4
1R, % 20)
S-b  The soil layer of 20—35:m with good
aggregate, (plain light, %X20)

5-c¢ 3550 EXER, HHREREN, X20)
5-¢ ‘lhe soil layer of 35—50cm, compact (plsin light, %20)

M s & mRBLERE R BHER

Photo. 5 Seail structure of various soil layer of newly terraced lund under cultivaticn

6-a 020 mXLLL, R RRARLH, T
MBI, xX60)

6-a ‘The soil layer ot 0—20 c¢m with vari-

ous sizes of aggregate, friable and porous
(plain light, X60)

6-b 20—35 EX B, ANHN LR TaK
EmBURMARE, HE—FPHRERAN
5 Ry, WIS YR AT BCERR X, x100)
6-b The soil layer of 20—35:m with mic-
roaggregates resulted from the cementation
of organic matter and soil particles.

Reticular substances are undecomposed tib-

ers (plain light, X 100)

RA 6 BERLHN LSRR

Photo. 6 1he characteristics of the highly anthropogenic mature soil



