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So il Cover W ith O rgan ic M ulch and Its
Inf luences on So il Physica l Param eters (Ê )
——Change of So il Porosity Under Organ ic M ulch Cover

L i C he ng2hua①　M a C he ng2lin
(J ilin U n iversity of T echno logy, Changchun)

Abstract　So il po ro sity rep resen ts the vo id spaces of so il, together w ith mo istu re con ten t, deter2
m ines the air con ten t of so il, then influences the so il p rocesses and p lan t grow th. U nder so il cov2
er w ith o rgan ic m u lch the so il po ro sity can be regu lated fo r imp roving so il physical p ropert ies.

T h rough field experim en t the changes of so il po ro sity under differen t th ickness of o rgan ic m u lch

w ere invest igated and the resu lts show ed that on so il su rface layer from 0 to 5 cm so il dep th the

average so il po ro sity w as decreased in comparison w ith a bare so il, w h ile the covers increased so il

po ro sity in so il layer from 5 to 20 cm so il dep th.
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有机物覆盖地面对土壤物理因素影响的研究 (Ê )
——有机物覆盖对土壤孔隙度的影响

李成华①　马成林
(吉林工业大学)

提　要　土壤孔隙度表明土壤中空隙的体积,与含水量一起共同决定土壤中空气的含量,进而影响土壤中

各种变化的进程和作物的生长。利用有机物覆盖地面可影响土壤孔隙度的变化并改善土壤的特性。通过田

间实验,确定了在不同厚度有机物覆盖层下土壤孔隙度的变化。与无覆盖对照处理相比,有机物覆盖使0至

5 cm 土壤表层的孔隙度降低,却使5至20 cm 土壤层的孔隙度增加。

关键词　地面覆盖　有机覆盖物　土壤孔隙度

1　 In troduction

So il po ro sity rep resen ts the so il cavity w h ich is filled up by w ater and air. T h is cavity

o rig ina tes in the connect ion w ith d ifferen t k inds of so il, the so il st ructu re, the so il cu lt iva2
t ion and the chem ica l, b io log ica l and physica l p rocesses in the so il. It influences no t on ly

m o istu re con ten t, a ir con ten t and therm al energy con ten t in the so il bu t a lso b io log ica l ac2
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t ivity and developm en t of the so il[ 1～ 3 ]. T he change of so il po ro sity is cau sed by fo rces act2
ing on the so il such as so il cu lt iva t ion w ith m ach inery and natu ra l p rocesses like drying,

sh rink ing and sw elling. So il cu lt iva t ion is a m ethod to increase so il po ro sity and the travel

of m ach inery cau ses decrem en t of so il po ro sity. T he m easu res to m ain ta in so il po ro sity af2
ter so il cu lt iva t ion con sist in con serva t ion of so il st ructu re th rough reduct ion of m ach inery

travel in the field, p rom o tion of so il act ivity and p ro tect ion of so il su rface condit ion. T he

cover of so il w ith o rgan ic m u lch im p roves so il tex tu re and affects so il p rocesses th rough its

influences on m o istu re con ten t and tem pera tu re of the so il, w h ich w ill benefit the develop2
m en t of so il po ro sity w ith the pu rpo se tha t an op t im al condit ion fo r ra t iona l a ir exchange in

so il can be estab lished fo r the needs of p lan t grow th [ 4, 5 ].

2　M a ter ia l and M ethod of Exper im en t
2. 1　Organ ic M ulch and Exper im en t Trea tm en ts

T he o rgan ic m u lch u sed w as com po st m ade from agricu ltu ra l w aste m ateria ls and had
42. 9 % m o istu re con ten t (w et basis). T he influence of com po st cover on so il po ro sity is
affected by the w id th and th ickness of cover layer. By field experim en t a cover band w ith
100 cm w idth and 300 cm length w as selected, the th ickness of cover layer w as 10, 20 and
40 mm , and a con tro l w ithou t cover w as arranged fo r com parison of cover effect. Each

trea tm en t had 3 rep lica t ion s. T he experim en t w as carried ou t on a sandy loam so il in the
experim en t field of U n iversity Bonn, FR Germ any.

2. 2　M ea surem en t of So il Porosity

1. air pump 2. levelling bo ttle 3. m ercury　41levelling p ipe

5. m easuring scale　6. m anom eter tube　7. stop valve

81deaeration valve　9. vacuum cap　101samp le

F ig. 1　Schem atic construct ion of air pycnom eter

Fo r m easu rem en t of po ro sity the so il

sam p les w ere taken from the m iddle of cover
band in 5 cm step s un t il to 20 cm so il dep th

w ith a steel cylinder kn ife. T he cylinder shape

so il sam p le w as 5. 05 cm in diam eter and 5 cm
in heigh t and had a vo lum e of 100 cm 3. T he

So il sam p le w as m easu red in field w ith an a ir

pycnom eter (F ig. 1) fo r its a ir vo lum e (V a ) ,

af ter drying so il sam p les the w ater vo lum e
(V w ) w as determ ined and the so il po ro sity (e,

% ) w as ca lcu la ted as fo llow s:

e = (V a + V w ) ö100　 (% )　　 (1)

　　T he m easu rem en t began at June 11th,
1992 after 31 days of covering un t il to A ugu st
30th, 1992, and the m easu re in terva l w as 3

w eek s.

T he effect of so il cover on po ro sity w as

ca lcu la ted acco rd ing to the po ro sity under the cover (euc) and w ithou t cover (ew c). T he rel2
a t ive effect of cover (E e, % ) w as defined as fo llow s:

E e = [ (euc - ew c) öew c ] × 100 (2)

　　T he sta t ist ica l ca lcu la t ion w as carried ou t w ith variance ana lysis fo r d ifferen t t rea t2
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m en ts, w hen there w as a sign if ican t d ifference (Α= 0. 05) , a m u lt ip le com parison w ith

L SD 2test w as done [ 6, 7 ] , and the resu lts w ere signed as a sho rt line under the term GD 5% in

the figu res[ 8 ].

3　Results and D iscuss ion

3. 1　Changes of So il Porosity

T he change of so il po ro sity is a slow p rocess tha t depends one side on natu ra l condi2
t ion s such as ra infa ll and so il set t lem en t w h ich decrease so il po ro sity, and o ther side on

changes of so il tem pera tu re and b io log ica l act ivity w h ich m ake so il loo se and increase so il

po ro sity. T hese tw o p rocesses affect the so il changes in teract ion ly and determ ine the so il

po ro sity together.

T he resu lts of experim en t show ed tha t in a sho rt period such as 21 and 42 days after

cover the change of so il po ro sity w as no t sign if ican t ly to define, and the effect of so il cover

w as no t un ifo rm ly to dem on stra te. T herefo re, the changes of so il po ro sity after 67 and

100 days of cover w ere selected to characterize the effect of com po st covers on so il po ro si2
ty, the resu lts a re show n in F ig. 2 and F ig. 3.

F ig. 2　So il po ro sity after 67 days of cover　　　　F ig. 3　So il po ro sity after 100 days of cover

A fter 67 days of cover, the so il po ro sity in so il layer from 0 to 5 cm and from 15 to 20

cm so il dep th w as decreased under com po st covers (F ig. 2). O n so il su rface layer from 0 to

5 cm dep th the so il tem pera tu re under the covers w as sign if ican t ly decreased and the so il

act ivity w as reduced, so tha t the loo se p rocess in so il w as regarded. In so il layer from 15

to 20 cm dep th the covers had no sign if ican t influences on so il p rocess becau se of so il

dam p ing funct ion. In 5 to 15 cm so il dep th the so il po ro sity w as increased sign if ican t ly un2
der com po st covers, here the covers crea ted a su itab le so il condit ion fo r b io log ica l act ivity

and m ade so il st ructu re loo se, so tha t the covers led to the increm en t of so il po ro sity.

A t the end of experim en t the so il po ro sity w as increased sign if ican t ly from 5 to 20 cm

so il dep th (F ig. 3). Bu t on so il su rface layer from 0 to 5 cm dep th the so il po ro sity w as de2
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creased sign if ican t ly under the covers becau se of the reduct ion of so il act ivity due to decre2
m en t of so il tem pera tu re.

3. 2　 Effect of Com post Cover on So il Porosity

Tab. 1　Relative effect of compost cover on so il porosity

So il dep th

öcm

Relative effectö%

Compo st cover th ickness

10 mm 20 mm 40 mm

0～ 5

5～ 10

10～ 15

15～ 20

- 4. 5

+ 3. 8

+ 6. 7

+ 4. 7

- 5. 3

+ 2. 6

+ 5. 6

+ 7. 0

- 0. 2

+ 3. 7

+ 3. 9

+ 4. 9

　　Fo r dem on stra t ing effect of com 2
po st cover on so il po ro sity the rela t ive

effect (E e) w as ca lcu la ted from the re2
su lts of m easu rem en t and the m ean val2
ue is show n in T ab. 1.

4　Conclusion s

T he change of so il po ro sity is a

com p lica ted p rocess w h ich depends on

so il st ructu re and environm en ta l influ2
ences under na tu ra l cu lt iva t ion system. U nder na tu ra l condit ion s the cover of so il w ith o r2
gan ic m u lch m ateria l can affect so il po ro sity th rough its effect on so il p rocesses. T he ex2
perim en t w ith com po st as m u lch show ed fo llow ing resu lts:

1) O n so il su rface layer from 0 to 5 cm dep th the so il po ro sity w as decreased by 0. 2

% to 5. 3 % under 10 mm to 40 mm com po st covers.

2) Com po st cover increased so il po ro sity sign if ican t ly in 5 to 20 cm so il dep th. T he in2
crem en t w as 2. 6 % to 7. 0 % fo r 10 mm to 40 mm com po st covers.
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