39 2
2002 3

ACTA PEDOLOGICA SINICA

Vol. 39, No.2
Mar.,2002

Z 4 g2 B. Velde

(1 )

J.F. Delerue’

210008) (2 Laboratoire de G ologie, CNRS 4385, ENS, 75231 Paris)

S152.6
[1~ 4
1
1.1
: Lal ( Lar
; 1llinois C Thomas
) /

50%

1.2
10~ 15 s 2~ 4
* (No. 49901008) (No. 19991288)
: 2001- 06— 30, :2001- 09- 06

aR Ak A

[5 13]

)I141

( C Thomas



2 215
[ 16~ 2]
Lal : Lal ( < 2cm) 6cm 20cm s
10cm s 12 s
2em, : (
4~ 6 ) 2 37 9
C Thomas : (5~9 ) 10~ 15 (
) 10 . 15~ 20em
, ( 10V Araldte GY 783 : 4V Hardner HY 296 Epo-
Dye ) 0. Sem, 2em - 3em ,
(265nm) >
600dpi s Photos hop ,
(4.5emx 4. 5cm, 25Hm -, MicroMor-
phl.3 [14,15 21, 2]
2
2.1 LaT
1 ILaT 4 lan  3am 2 1
20K b B R}/ ¢ TR B 9 AbE
2 Cycles 3 Cycles 7 Cycles 9 Cycles
1 L&l ( : , )
Fig. 1 Digital images of Lal samples treated by simulated non-tillage (white: pores, black: aggregat es)
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Table 1 Image analytical results of Ldl' samples at 1an and 3an depths under non-tillage
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Fig. 3 Digital images of C Thomas field soil sanples under non-tillage (white: pores, black: aggregates)
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Table 2 Changes of pore area of C Thanas soil samples under nor-tilhge
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Fig.4  Aggregate and pore size distributions of CThanas field sol sample (2an depth)

(1) ; . ; ;



218 39
1400 - 600
= ]25()‘ z 450
= 950 9304 1050 s ) 3500 g0
Z . .- z
% ﬁ 1000 . 800 . . - g ﬁ 400 1 300 -- - ------- [
] <§ .. --" - é _________ .- * .
= o .7 . .
5 ﬁ | .07 850 .o 800 5 \% 200 ] 2500 250 330 350
D 600 4 . 7 o 200
E 600 00 .E
o P 400 a
200 T T T r T " 0 T T T T T 1
0 20 40 60 80 100 120 0 20 40 60 80 100 120
KEERTR] (KD SRR TE (D
Sampling time (d) Sampling time (d)
FRIE Aggregate LB Pore
5 C Thomas M, M, (5 4 1)
Fig. 5 Changes of M, and M of C Thanas soil samples of nortillage (May 4-the first day)
: : (8 3 ~9 9 )
4em
(23,24
(2) ( 2
=, 8~ 13cm ,
( 13cm 10% ); ,
| [ 16~ 20
1. ) ) )
2.
2 2
( ) ,



219

vk v

20.

21.

22.

23.

24.
25.

E > . . , 1998, 35(1): 33~ 37
, 1989, 26(2): 101~ 107

McGany D. Soil compadion and cotton growth on a Vertsol. Aug. J. Soil Res., 1990, 28(6):869~ 877
, 1992, 29(4) : 370~ 376
Pgaliai M, LaMarcaM, Lucamante G. M icromorphometric and micromorphological investigatons of clay loam soil in vitiaulture
under zero and conventional tillage. J. Soil Sci., 1983, 34(2):391~ 403
Pgaliai M, LaMarcaM, Lucanante G, et al. Effects of zero and conventional tillage onthe length and rregularity of elongat ed
pores in clay loam soil under viticulture. Soil Tillage Res., 1984, 4(95): 433~ 44

s s

Shipitalo M J, Proiz R. Comparison of morphology and porosity of a soil under conventional and zero tillage. Can. J. Soil Sci. ,
1987, 67(3):445~ 45

Moran CJ, Koppi A J, Murphy BW, & al. Comparison of the macropore structure of a sandy loam surface soil horizon sub-
jected to two tillage treaments. Soil Use Manage., 1988, 4(3): 96~ 102

Mackie Dawson L. A, Mullins C E, Goss M J, et al. Seasonal changes in the structure of clay soils in relation to soil manage-
ment and crop type. II. Effects of cultivation and cropping at Compton Beauchamp. J. Soil Sci., 1989, 40(2): 28~ 292
Singh P, Kanwar R S, Thompson M L. Macropore characterization for two tillage systems using resin- impregnation technique.
Soil Sci. Soc. Am. J., 191, 55(6): 1674~ 1679

Drees L R, Karathanasis A D, Wilding L P, et al. Micromorphological characterigics of longterm ne-till and conventionally
tilled soils. Soil Sci. Soc. Am. J., 19%, 58(2):508~ 517

Pagliai M, Raglione M, Panini T, et al. The sructure of two alluvial soils in Italy after 10 years of conventional and minimum
tillage. Soil Tillage Res., 195, 34(4):209~ 223

Miller J J, Kokko E G, KozubG C. Comparison of porosity in a Chernozemic clay loam soil under long-term conventional tillage
and ne-till. Can. J. Soil Sci., 1998, 78(4): 619~ 629

Velde B. Surface cracking and aggregate formation observed in a Rendzina soil, La Touche ( Vienne) France. Geodema,
2001, 9(3—4): 261~ 276

Velde B. Stucture of surface cracks in soil and muds. Geoderma, 1999, 93(1—2): 101~ 124

Shiel RS, Adey M A, Lodder M. Effects of successive we/ dry cycles on aggregate size distribution in a clay texture soil. J.
Soil Sci., 1988, 3% 1): 71~ 8

Hussein J, Adey M A. Changes of srudure and tikth mellowing in a Vertisol due to we/ diy cycles in the liquid and vapour
phases. Euro. J. Soil Sci., 1995, 46(3): 357~ 368

Sarmah A K, PillatM Gany U, McGarry D. Repair of the stucture of a compacted Vertisol via wel/ dry cycles. Soil Tillage
Res., 1996(1—2),38: 17~ 34

Hussein J, Adey M A. Changes in mi@ostructure, voids and b-fabric of surface samples of a Vertisol caused by wel/ dry cycles.
Geoderma, 1998, 85(1):63~ &

Pillai U P, McGarry D. Structure repair of a compaded Vertisol with wet-dry cycles and aops. Soil Sci. Soc. Am. J., 199,

63(1):201~ 210

,Velde B, DelerueJ F, . . s
2000, 9(2): 135~ 1338

, Velde B, Delerve J F, . . ,2001, 10(2):
108~ 110

> s , 1999, 36(3) :
M1~ 347

Thomas G W, Philips R E. Consequences of water movement in maaopores. J. Environ. Qual., 1979, 8(2):149~ 152

Velde B, Moreau E, Terribile F. Pore networks in an Italian vertsol: Quantitative characterization by two dimensional image



220 39

analysis. Geoderma, 1996, 72(3—4): 271~ 285

IMAGE ANALYSIS OF DEVELOPMENT OF CULTIVATED
SOIL STRUCTURES UNDER NON-TILLAGE SYSTEM

. 1,2 2 2 .1
Li De-cheng B. Velde J. F. Delerue” Zhang Tae-lin
(1 Institute of Soil Saence, Chinese Academy ¢ Sciences, Nanjing 210008)

(2 Laboratoire de G ologie, CNRS 4385, ENS, 75231 Paris)

Summary

This paper, by using digital image method, studied the structural development of cultivated
soils under nor-tillage system with simulated laboratory conditions and natural filed conditions. The
obtained images qualitatively showed that aggregates in soils becane larger, and soil blocks became
more compacted under the states of nor-tillage. The analytical results of aggregate and pore size dis-
tributions clearly showed that smaller aggregates and pores decreased while larger aggregates and
pores increased. The results of field soil samples also showed that natural interval rainfall may have
a function on adjustment of soil structure, yet it is still uncertain whether nom-tillage system is bene-
ficial to soil properties and agricultural production if judged from the soil images and the changes of
aggregate and pore size distributions.

Key words Non-tillage, Soil structure, Aggregate size distribution, Pore size distribution,
Digital image



