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1 TWO—M
Table 1 Some chemical and physical
_— -+ B AR S L 4 AR (%)
+ i B b, 4 Soil particle or microaggregate size
(cm) Mech. or
Soil :
Horizoo | . | 1-0.25 |0.25—0.05 | 0.05—0.01 [0.01—0.005 [0.005—0.001
-l 14 0.42 3.89 30.84 16.65 18.70
® E * Plowed | 2m 2.78 16.11 48.31 15.75 12.83
Permeable paddy
wil MER | g | 0.2 2.88 30.30 15.00 19.72
Plow 2 1.05 13.25 55.45 14.24 11.97
BE Lin| os 2.4 38.74 13.02 17.50
5 & + Flowed | 2 2.58 23.57 49.35 11.53 9.92
Waterlogged
paddy soil MEE | gm0 1.33 38.44 13.71 14.70
Plow 27 1.15 17.05 51.88 14.72 10.46
FPE || 1w 0.54 46.67 14.70 16,14
B * Plowed | 2m 1.55 11.33 62.87 13.39 9.01
Whitish bleached
paddy soil BEE | 1s 1.01 3.37 43.12 15.35 16.04
Flow 28 | 1.70 4.42 65.96 14.49 10.04
#E 6.8 31.2 7.2 12.8
RF L Plowed | 2m | 1223 23.34 32.9 11.70 14.17
Permeable
paddy soil MEE | am 8.7 29.5 9.30 9.5
Plow 2@ | 9.06 20.24 37.14 10.62 15.82

* 1 L——HLW5r 7o Mechanical analysis.
2 P—WHEAR &SI, Microaggregate analysis.
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B oWt REEERBEE, XM I EASKRORERSSMN I RMTHSEE
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BILER
properties of soils used for experiment
(R&: mm) BB R (%) ANR | REE | wEs
B2 Liquid and plastic limit 55 (mea /100 1
Fe,O
Texture " B R BEMEY | scuctural (% R1) [Fe0s (%)
<0.001| <0.01 Liquid Plastic Plastic c. M C.E.C Free iron
limit limit index index ' e
30.30 | 65.56 | PORE
Light 46 22 24 86.2 2.22 19.91 2.67
21| 3280 &
31.68 | 66.40 "R L
44 21 23 84.0 1.62 20.55 2.72
4.03 | 30.24 Ditto
27,75 | ss.30 | PP
Heavy 47 24 23 89.0 2.86 21.50 2.03
3.05 | 24.50 [ pea
31.30 59.71| A k
43 20 23 85.5 1.70 22.00 1.96
4.551 29.71 Ditto
20,18 | s1.02 | WA
38 22 16 91.0 2.08 12.57 1.49
1.84  24.24 | Heawy
° ° loam
21.28 52.67 Bk
38 21 17 83.5 1.75 11.61 1.43
3.39 | 27.92 Ditto
42.0 | 62.00 **g R &
Light 48 26 22 86.5 2.64 24.32 2.72
5.66 | 31.53 '8
clay
43.0 61.8 H FE '
48 26 22 83.5 1.89 26.21 2.41
7.12 | 33.56 Ditto
1

A1 RRA,B—fEEnARRET, 2EEHARAERMK, XWX
PESEHENEK, REFAERERN. BT INHRBLNRMEIMANTEMRERE
MR AEE RERKRER BRI EEARE; S LAMHEM B {E L&, thRry
BEXHLARLFER, ROCEREEHETUES, RTIMREINZERARLH
AR EERFPOEARE , MABKANBNHETIEAR AR, MM RREL
WLLESRE BT EANABRR S , MASMENBRE A LR, Uk mEihRa B
BRI B A/ NP R B S IR DLR, T LM ME LGRS K BT B b ask
B = ML RIR Ko
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A RFLBMIEGER) Permeable paddy soil. Under milk vetch (crossed nicols)

B. B¥+, FE(REH) Permeable paddy soil. Under wheat (planc transmitted light)

C. WL »REHE (B{8X) Permeable paddy soil. Under milk vetch (plane transmitted light)
D. iR+ ,FFE(ESE) Waterlogged paddy soil Under wheat (crossed nicols)

E. B+ ,#%(EZ) Whitish bleached paddy soil Under wheat (crossed nicols)

bk 3—xEA; —Hlk,

Clomain; 4——Microaggregate.

TR I—HEFY: 2
Note: 1——Coarse mineral; 2

RA1 ZRAEMBTRERR L ROMES
CRERBORN SR DY B R 96 B B Fa SR )

Platel The micromorphology of soil crumblin plowed layer observed under polarizing microscope

Pore space: 3
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Fig. 1 Relationship between soil apparent specific volume and soil moisture content
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FIIBAL, B T ARk R A AR R E & , 0L 5 Haines FIBARER -8, MM FRL
T Bk Bl 4R AE W AR B RO T 7 L I B R Sk N i ch O B HE S SRR R T, W SR T
R R T,

MHE 2 ATEH, T HROBKNERERK, A 3 AU L, RALSOHEMRNR
BB ARE (RAEEARARBHESHER) RARR, B2 - MR R 528
BRK, BARKBOES; MBEE I BRE LK, RARNKERBELD, R Emerson
(1955)U g FM., RIS TR LR SRR Ak R B T KGR A7k AL FOR BRI R A E 3 HE 5
gl ME 2 T EREBIRNE 2 TEH, RETRBENEELUHEL R/, X
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. ot (K N Bt (HE)
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55 — BB s M
23 Plowed layer Plowed layer
e oerero RRER om0 BRSRE
‘;* Plow sole Plow sole
2
[

I 2ot

%

o / BT

-.E R ®EE (W) q." Permeable paddy soi

?:;g Pefmea;;;:vﬂddy soil {under milk vetch) i llnd.erbireﬁf vetch
— T B

:3 80} Plowed layer H ° Uﬂd?;ﬁwh '

=% oo B e B

3% Plow sole

5 .

<

t—

90
at|l (X)
Time (days)

2 FREMRBEATHIRAHE

Fig. 2 The absorbing rate of clod under low suction
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PHBELARENEKE, BEaINMBERMRERELNKCEREHAZR, MARE
/o :

RETTHOREENZE(GERLTIRANEFEL) URREL (RE) LML (£
£), SR LWEMEREAERMAERAH, DMARKHRLFES KSBRARLN &
UAE/NOBRS, LSRR EERETEMOBI/N RIIMR AR R GROR KR AR
B, EE/MIBE (& 2), XELREN, BINESHRMNLH, —THATAREN
Ky, FIRS B RN R KA E FHS LR R o

—
(=3
(=

90

ARk Water content
o—e 35.2%
o---0 24.4%
e 10.7%
o——a 0.0%,

Percentage of the water absorbed in total water absorbed
WARKEERA%

10 20 30 10
wAEEE (X)
Time duration submergence (days)

3 FREKENIRBAKBEKIRARMNMNELCETL)

Fig. 3 The content of the adsorbed water by soil clod submerged in water in relation
to time duration of submergence

B3 RARTFLNRME, LERAASKRENERAEENER. BREFHM
RBAO LM KBRIMAEIRE 3, TUEH, THEKRTE 24.4% (BLER) UL
A KBROBREAEN L ENEK, BEXMEUTROKEZHREE,FK
A, LB KEEARUNIEERK), ME 3 NHFERKERE, TREHI KR
A, H LR HAR, S KERR AR L ERK TR IR TRERFME RO ACNE
HHE IR A

FHARTE L EEKE—FRR. W&+ TEH, AERARERLHNE,> 3
XL B KL ERAME, T1 <0.25 BXMALHRE, Ro#L (L) HEKEERER
10 MES B BRERNERITFH LM EREN MY BERK ERMGE S HE
KRG RER 1/5 £4,0#F Ll P& B NERS S BIE AT REES, LS
FKRE L E—RBAKETOESRNS, BTUERKE RN —MEZRERREE
EO
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REBEZDBKEHHEELRNY THOKERERER EAZMHEEEEW, B
AMEREERTLE R, RIMEARINETFINRAENELEREETE, ILTIM
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BRGEB LI, MERKEE T 2N L NELHE KBRS ERBRERE L Rk
KRB W Russell™ (1973) MERARFH L RMEHHERTH, DFEE—FBKHOLT
BREEESE L, HERBEUNT 0.4—1.0 BX,MELF, AN 2.0 BEX, FUAFHN
RN s BR A B IR R T SO B SR, S AU R M BB FE T RN &, b, #
ERTIFASANEF R RIBERIBNVESR, REZLYUYMEHMERR <K
FRZ— BARHREANTAABREES=Z=R(FHHE. . EFERESEINK
43 %7, o FLth RT3 4o 1 S M FLBR B R,

ELXMEKBRERLBPHAERBENBRLIGE, TRIREE GEEEXROMRE
TR, TR SR R — P #, RE Gl FUI(1956) W%, ZE LR
RERNEDMAOBRT, nREHFRAFRNERER, HARNEMADKS, B
U=Z M RKBLEUUERE KL RS KENE EHEMX—REKERERI)
EEZBERN, BEEBRFUR. REERETR, BOHAERT AN HEIKEF6G, {
REAMA D HBE. FUEREHKIFORX, KELERTIHRKERIRMEEL L
HFHM, URLEHEBRENG LN, RAOMENSKBEIBRER SR I MR £,

ITWMFHEEHEERER, DROSERIBRRRT, M Wkey KSTE k¥, MR R
THEBRER, RTRITBMABMNANKER, IRKBIEWRBEOERRME. M
HERNBUASTLNROKENE, SRETIRREEREM. XKHBRENH
LR KB L RE SR AFERBIEHR (pF 2.8—3.3) UTARFLERBER
FH, TR KBRRRIERNEVERTRETEGEY, FUEEDERH LN
SXBEAAFHEIZX—BEAKEN, ZRHIAE, EOZRANNRTRERE, —8&%E
ACHF &, XA RRE Bk T HREBORE. RAUHEN T REKERE
T E1RAK, M WA E R S B R RKR, BRI BIFORERE, L WRAFESR
HE, B, BTRROXR, HENRLUAR, HF LM KR TRERRK, HTER
ERBEOT . BEN, FEIRERE L REBPRRRTRL, MR REESBRED
&F. WAMRIERLINTRILE, XRMENERES. NUHEBEX, KSR —TiER
PRAIRIE,

R BT T A HREK, BEERKNANTNRBBFEROER, ER]
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HOIRLE b, — R B4 BN 20 % 27, X /N T 0.25 AR L MR IEE SRR, B
ZORRRERM, B SN, TME R AT 8, il B AR RE A
L MEME K. BRFHEHLELRPFBRERE, RDTHHLREROER, X
St R, KR LG KRR B EEAMOBREERTEN. RmMEE/KRIH
HY R R RO G BUK B B RE B T LM 0 457, (B, A GE R0 LIMBH eI A1 ZE K
TR B AA LI, 3 BT BUK S, SRIEEEEE TRPEHNERN. HRHA
DRT B AE R R R DS RNRES", WHTBREZNMRT), "I REHNE
RBRERo

£ MORENRREZAINEKEEHZREKR, M EOELBLERESR
AXRETFLANBFERR, BRI BE AN ERBEREH. RARERLERKPIH
EEHEWT, LRERT , LR THIBHFTRENBROEE R IR F
HFo MR BB RNEE RN, WAL HAEWRNAR, 7T, T RIS TR
NEE R, WE L RON R KB ERROARD, FEREYREREER, &
T ERKREPURIREE , W Z Rk, LR R B REXMMALRMERNEE
FUR, MR LR RERKE, UELEFHEM, REFLRBRNEERE B,
BR,BAKETIREREEFERY, FURAREHRNTE HLEHA L ROS
BREREESBETNLIHZITEIZOER, FURMERR LR, LHASHKAE
AL REBBX T WEEERART, RERET .

B MG M ERKS, FULXFEH RS RAEEY KR ENRAS Ik
SRR, M WER, mAEY LA, UAEKHRARRBENERN K . 7
BXRERU RS RETRANER, FUEP IRERR TR ETHN—1ER
FE, HHEBEFHTOHHBRSERARL, XR—IAFTEF RS RO,
H4, BHET RIEL RN B ARBEA KRR, RENRLEHLAFTESE, BT L
W T REOBKEERSE, BHEREECRMIK, U ERRN L EER KA
Mo

BE, RIEIR-TABLNERRE, RARERCEV: XBLHERRILA
BB RN E RS WRBORE R, TR0 BRI E W SR E R WL
HR KRB EURF AR BEORESKE, LR AOES EKENRF ML
BB B AR T BB+ M N EE A A TLIRAR B  RIB L MA BRI LR, XjE—
AR T. BR BRABLINAEERSKBORYE HRAAHTHLHASKER
AN, BREFEENERBFERETHR LN AREEWRLEERIRY, Ak
BEATREREAASEE, RAZNEalEN LRERNERAK, RERER
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THE PHYSICAL BEHAVIORS OF SOIL-WATER SYSTEM OF
PADDY SOIL IN RELATION TO TILLAGE

Zhao Chengzhai and Zhao Weisheng

(Institute of Soil Science, Academia Sinica, Nanjing)

Summary

The present paper deals with the morphological characteristics of soil structure and
their relations to shringkage and swelling. Four paddy soils used in the study wete collected
from Taihu lake region. The content of clay in the soils ranged from 20—409%. Plough
layer and plowpan of clayey paddy soil are characterized by puddling and compactness. We-
athering may advance the formation of structural pores of the soil. There are internal rela-
tions between behaviors of soil shrinkage and swelling and regime of soil structure. There
are three shrinkage stages of a clyey soil clod in the drying process, i. e., structural shrin-
kage, normal shringkage and residual shrinkage. The ratios of tre change of soil volume to
volume of water lost from soil in the three stages are << 1,1 and << 1 respectively. When
structure of clod is destroyed, the structural shrinkage disappears and normal shrinkage deve-
lops. Therefore the characteristics of soil shrinkage can reflect the regime of soil structure.

The process of alternate wetting and drying may develop pore of structure. Only the
water content is lowered below the plastic limit can the cohesion of clay particles become
stable. Development of structure can contribute to hydration and swelling of soil colloidal
material, and hence may improve the compactness and rigidity of soil clod. The poor stru-
cture of soil clod is characterized not only by small swelling, but also by shorter time du-
ration of swelling. Soil under reduction condition can weaken the cohesion of particles, but
the structure is more stable and can persist in long time, if it is not disturbed.

Based on the data of our experiment, discussion on the problem of conventional tillage
is made, the necessary conditions and the principle of tillage for structure development are
suggested. It is also suggested that though no-tillage is favourable for the development of
soil structure, it has its disadvantages.




