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Soil Cover W ith OrganicM ulch and Its

Inf luences on Soil Physical Parameters (1)
——Change of Soil Porosity Under OrganicM ulch Cover

LiCheng-hua Ma Cheng-lin
(Jilin U niversity of Technology, Changchun)

Abstract Soil porosity represents the void gacesof il, togetherw ith moisture content, deter-
mines the air content of wil, then influences the il processes and plant grow th U nder il cov-
er with organic mulch the il porosity can be regulated for mproving il physical properties
Through field experment the changesof il porosity under different thickness of organic mulch
w ere investigated and the results show ed that on il surface layer from 0 to 5 an il depth the
average il porosity w as decreased in comparionw ith a bare il, w hile the covers increased il
porosity in il layer from 5 to 20 an il depth

Key words Soil cover Organicmulch  Soil porosity

(1I)

5an , 5 20 an

Introduction

Soil porosity represents the il cavity w hich isfilled up by water and air. This cavity
originates in the connection w ith different kindsof wil, the il structure, the il cultiva-
tion and the chamical, biological and physical processes in the il It influences not only
moisture content, air content and themal energy content in the il but als biological ac-
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tivity and development of the m0il'* ®. The change of il porosity is caused by forces act-

ing on the il such as il cultivation w ith machinery and natural processes like drying,
shrinking and svelling Soil cultivation isamethod to increase il porosity and the travel
of machinery causes decrenent of il porosity. Themeasures to maintain il porosity af-
ter il cultivation consist in conservation of il structure through reduction of machinery
travel in the field, promotion of il activity and protection of il surface condition The
ocover of ilw ith organicmulch mproves il texture and affects il processes through its
influenceson moisture content and temperature of the il, whichw ill benefit the develop-
ment of il porosity w ith thepurpose that an optimal condition for rational air exchange in
il can be established for the needsof plant grow th'*®.

2 M ater ial and M ethod of Exper ment

2 1 OrganicM ulch and Exper ment Treatments
The organic mulch used w as compost made from agricultural w aste materials and had
42 9 % moisture content (wet basis). The influence of compost cover on il porosity is
affected by thew idth and thickness of cover layer. By field experiment a cover band w ith
100 an w idth and 300 an lengthw as selected, the thicknessof cover layerw as 10, 20 and
40 mm, and a control w ithout cover w as arranged for comparison of cover effect Each
treatment had 3 replications The experment w as carried out on a sandy loan il in the
experment field of U niversity Bonn, FR Gemany.
2 2 Mesuranent of Soil Porosity
For measurement of porosity the il
samplesw ere taken from the middle of cover
band in 5 an steps until to 20 an il depth
w ith a steel cylinder knife The cylinder shape
il samplewas 5 05 an in diameter and 5 an
in height and had a volume of 100 an® The, 1
Soil ssamplewasmeasured in field with an air
pycnometer (Fig 1) for its air volume (Va),
after drying il samples the water volume
(Vw) was detemmined and the il porosity (e,
%) was calculated as follow s
e= (Vat Vu) /100 (%) (0 . ' o
The messuranent began at June Atth, P BRI S e
1992 after 31 daysof covering until to A ugust 8. deseration valve 9 vacuum cap 10 smple
30th, 1992, and the measure interval was 3 Fig 1 Schematic construction of air pycnom eter
weeks
The effect of il cover on porosity was
calculated acoording to the porosity under the cover (ex) andw ithout cover (evwc). The rel-
ative effect of cover (Ee, %) was defined as follow s
Ee= [(ec- @) /eac] x 100 (2
The statistical calculation was carried out w ith variance analysis for different treat-
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ments, when therewas a significant difference (6x= Q 05), amultiple comparison w ith

L D-testwas done'®”’, and the resultsw ere signed as a short line under the temn GD s« in
the figures'®.

3 Rewltsand D iscussion

3 1 Changesof Soil Porosity

The change of il porosity is a slow process that depends one side on natural condi-
tions such as rainfall and il settlanent which decrease il porosity, and other side on
changes of il teanperature and biological activity w hich make il loose and increase il
porosity. These two processes affect the il changes interactionly and detem ine the il
porosity together.

The results of experiment show ed that in a short period such as 21 and 42 days after
cover the change of il porosity w as not significantly to define, and the effect of =il cover
was not uniform|ly to demonstrate T herefore, the changes of il porosity after 67 and
100 daysof coverw ere selected to characterize the effect of compost coverson il porosi-
ty, the resultsare shown in Fig 2 and Fig 3
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Fig 2 Soil porosity after 67 days of cover Fig 3 Soil porosity after 100 days of cover

A fter 67 daysof cover, the il porosity in il layer from 0 to 5an and from 15 to 20
an il depthw as decreased under compost covers (Fig 2). On il surface layer from O to
5 an depth the il temperature under the coversw as significantly decreased and the il
activity was reduced, 9 that the loose process in il was regarded In il layer from 15
to 20 an depth the covers had no significant influences on il process because of il
damping function In5to 15 an il depth the il porosity w as increased significantly un-
der compost covers, here the covers created a suitable il condition for biological activity
and made 0il structure loose, 0 that the covers led to the increment of il porosity.

At the end of experment the il porosity w as increased significantly from 5 to 20 an

il depth (Fig 3). Buton il surface layer from 0 to 5 an depth the il porosity w as de-
© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



2 : (11) 85

creased significantly under the covers because of the reduction of il activity due to decre-
ment of il tenperature

32

Effect of Canpost Cover on Soil Por osity
For danonstrating effect of com-

post cover on il porosity the relative Tab 1 Relative effect of canpost cover on il por osity

effect (E.) was calculated from the re- Relative effect/%
Soil depth _
sultsof measurement and themean val- y Compost cover thickness
an
ueisshown in Tabh 1 10mm 20 mm 40 mm
4 c lusi 0 5 - 45 - 53 - Q2
onclusions 5 10 +38 +26 +37
The change of il porosity is a 1015 vre7 +56  +39
15 20 +47 + 70 +49

complicated process w hich depends on

il structure and environmental influ-

ences under natural cultivation system. U nder natural conditions the cover of ilw ith or-
ganic mulch material can affect il porosity through its effect on il processes T he ex-
permentw ith compost asmulch show ed follow ing results

1) On il surface layer from 0 to 5 an depth the il porosity w as decreased by Q 2

% to 5 3% under 10mm to 40 mm compost covers

2) Compost cover increased il porosity significantly in 5to 20 an il depth The in-

crementwas2 6 % to 7. 0 % for 10mm to 40 mm compost covers
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