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Abstract: Based on the establishment of demands for amulching system in plant production, the function of a il

oover for affecting il physical properties was analyzed And 5 construction principles for il cover with

agricultural w aste materials, inorganic materials, trangarent and nontrangarent plastic film and low plant for

living mulch were suggested Through technological evaluation of solution variants acoording to 10 established

evaluating criteria systam, the reasonable olution variantw ith a higher grade of goproach tow ards a imagined ideal

lution variantw as found out A fundamental condition for mulching systen was composed Finally the effectsof

selected mulch material on il physical propertiesw ere exam ined through a field experiment
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1 Introduction

T he cover of il surfacew ith mulch materials

is a widely used agricultural technique for

mproving il and plant productivity™™. The goal
of a il cover detemines the selection of mulch
materials, the duration and the grade of cover. At
the same tme the subsystans in plant grow th
environment (atmoghere, mulching zone and il)
must be in correpondence Design method for
mulching systen under restrictions of field
production factors should be found out for an
optimal usage of il cover under consideration of
material exchange in the systam, technological
possibility and economic benefit in plant
cultivation'®.

Construction method of amulching system isa
process of demand realization for il cover. The
mulch zone created by the cover modifies il
properties in accordance with needs of plant
growth Design of mulching systan is al® a

procedure of optimization of partly oonflict
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paraneters by plant cultivation”®. The effects of
il cover on il physical properties are mportant
for modifying il condition 0 that the goal of
design of mulching systeam is concentrated on the
influence of il cover on tenperature, moisture
ocontent and porosity of a il with a ecial
consideration of il physics and plant cultivation

2 Deanandsfor M ulching System

The goal and technological conditions of
mulching systan must be first put out clearly in
form of demands T here are damandsw hich must
be fulfilled, othem ise the considered goal can not
be achieved, for exanple, a definite effect of a
cover on il temperature and moisture content,

these demands are given priority 1 (shortly P1).

Certain low est and highest demands for mulching
systan such asminimal and maximal increase of
il tanperature and moisture content could al be
included within P1 appropriate
fomulation

through

The demands which should be considered
under certain pemissible conditions are given
priority 2 (shortly P2), for exanple, weed control
and erosion control by soil cover.
other demands for mulching systen which should

There are al

be certainly considered but its fulfillment is not
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necessary such as mprovement of il microorgan2

isn and increase of il fertilization, these
demands may be taken into consideration with
priority 3 (shortly P3).

The distinction and the classification of the
demands are necessary because the fulfiliment of
the goal by mulching systen oould only be
evaluated through examination of possible cover
variants For influence of a il cover on il
physical properties and plant grow th, the demands
for a mulching systan can be established They
can be classified as follow s

1) Functional demands

increnent decrenent of il tenperature P1

increment of il moisture content P1
preservation of il structure P1
mprovanent of plant grow th P1
possibility of weed control P2
control of w ater erosion P2
possibility of early harvest P2
possibility of organic manuring P3
2) Intersection demands

safe cover on il surface P1
adaptability to climatic condition P1
changeable duration of cover P1
possibility of mechanization p2
control of cover effects P2
no damage to il microorganisn P1
no hindrance to seed anergence P1
no damnage to plant grow th P1
3) Operation and technique demands

simple operation and handling P1
same time Preadingw ith seed P2
no recovery of mulch materials P2
little time expense by operation P2
low energy consumption for operation P2
low consumption of mulch materials P3

3 Functional Exam ination and Solution
Principle

From complete task of a il cover, the
complicated total function can be divided into
lower complicity for better
understanding T he functional mechanisn of a il

subfunctions w ith

cover for affecting il physical properties and
plant grow th environment consists in 5 subfuncti2
ons (shortly Fi):

increase decrease of il temperature F1,

increase decrease of wil moisture content F2;

increase decrease of il porosity F3;
protection of il structure F4;

prevention of il erosion F&

From integration of above subfunctions, the
oconclusion is that the total function is based on
physical propertiesof mulch material, which forms
a mulch layer between il surface and
atmogphere Subfunctions solutionsmust be found
out and be jointed together into a lution principle
w hich ocontains physical effect for fulfillment of
functions of a mulching systen. The required
insured only through

proper selection of mulch material with gecial

subfunctions should be

physical properties D ifferent subfunctionsof a il
cover must be realized through a definite mulch
cover. The physical effect of subfunction F1 for
modifying il temperature, F2 for mproving il

moisture regme and F3 to F5 for protecting =il

porosity, structure and preventing il erosion
could be represented in lution variants as
follow s

1) cover w ith organic w aste materials such as
compost, strav and tree trashes
with nontrangarent
materials such as black paper and black granular;

2) oover synthetic

3) oover with trangarent synthetic materials
such asplastic film and light colored film;

4) oover with inorganic materials such as
sand, gravel and aluminum film;

5) oover with lower living plant such as
legum inous and grass

The 9lutions variants above concern
predom inantly physical slution principles w hich
guarantee the safe function of il cover and fulfill
the denands with Pl The main problen by
combination of subfunctions is recognition of
physical achievanent of a

disturbance free exchange of materials and energy

availability for
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(w ater, air and light) betw een atmohere and il
and inside of mulch layer.
4  Technological Evaluation of Solution
Var iants

In order to obtain an objective decision for
mulching system,
examined through evaluation,
“ benefit” or“ strength” should be given to a
lution variant acoording to its functions for the
The process of

the olution variants must be
in which“ value”,

purpose set up previously.
evaluation through comparion of the wlution
variants or with a imagined ideal variant let to a
“ valence” indicating the approach grade of slution
variant tow ards the ideal variant The method of
analysis of benefit value is an mportant and
suitable procedure for this process .
4 1 Establidgment of Evaluation Cr iter ion
Evaluation of solution variants takes p lace by
introduction of goals of a mulching systam, w ith
which the criteria of evaluation oould be
established and the olution variants could be
judged
consideration should be concentrated on a balance
demands with P1 And other
demandsw ith less mportance could not be taken
into acoount firstly, such as demands with P3

The follow ing criteria are selected according to the

By selection of the criteria, the

of mportant

demands for mulching systen. The lution
variantsw ere evatuated for affecting =il physical
properties

1) increase of minimal il tenperature

2) decrease of maximal il temperature;

3) preservation of il moisture content;

4) conservation of il structure

5) convenience by il cover operation;

6) resolution of mulch material after cover;

7) insurance of cover function;

8) possibility of plant manuring;

9) low er consumption by cover operation;

10) possibility of weed control

T he examination of lution variantswould be
carried out through avarding value to variants in
its functional

acocordance w ith strength  The

evaluation criteria towards desired effect by
evaluator. A cocording to guideline VD1 2225, a
value scale from 0 to 4 (Tab 1) could be used for
analysisof @lution variants'?.

Tab 1 Value scale for evaluation

V alue M eaning
0 U nsatisfactory solution
1 A cceptable solution
2 Sufficient olution
3 Good lution
4 Ideal slution

4 2 Evaluation of Solution Variants

A ccording to above evaluation criteria, a part
value (PVi) should be given to each lution
variant Then a whole value WV) can be

calculated as follow s
WV = PV
2.

In comparison with the ideal slution, the
w hole value of a olution variant should be changed
into a relative valence (RV ) indicating the app roach
grade towards the magined ideal lution which
has amaximal whole value WVma). The relative
valence of a olution variant is calculated as
follow s

WV
WV max

The results of technological evaluation for

RV[%] = x 100

suggested slution variants are shown in Tah 2
U nder consideration of higher whole value and
value profile anmong evaluation criteria, the
lution variant 1 and 2 should be taken for the
purpose to affect il physical properties The
lution variant 3 has a higher w hole value but can
not meet the demand for decrament of maximal il
temperature by criterion 2, 0 that this variant is
basically used for increase of il temperature in
oool region

The lution variant 1, il coverw ith organic
w aste materials of agricultural products, oconsists
of many materials Compost is one of those
materials w ith manifold favorable gpplications in

field production So the use of compost as mulch
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material is a nev experiment which should be
carried out for a better recycling of organic w aste

materials in agricultural production system.
Tabh 2 Evaluation tabular for solution var iants

Solution variants

Evaluation criterion

1 3 4 5

1 2 2 4 1 0

2 4 1 0 2 2

3 3 4 4 2 1

4 4 4 4 3 3

5 3 3 3 3 3

6 4 1 1 2 3

7 2 4 4 2 3

8 3 1 1 1 3

9 4 2 2 4 2

10 3 3 1 2 1

wv 32 25 26 23 21

RV = WV 40) x 100 800 625 650 575 525

The olution variant 2, il cover with
nontrangarent synthetic materials, oonsists of
black plastic film and black paper in the practice
Because the black plastic films are already used
very often by field production, the function of
black paper for affecting il physical properties
should be exan ined for its better usage inmulching
sy stem.

Through technological evaluation of slution
variants, the important prereguisite for mulching
systan was established with proper selection of
mulch materials Experiment should be carried out
to exam ine the functionsof il cover affecting il
conditions for plant growth in field production
The definite functions of =il cover with compost
and black paper were detetmined by field
experiment The possible construction method for
mulching system w as verified by experiment °.

5 Conclusions

1) Through establishment of demands for
mulching systen, the goal and conditionsof a il
cover and its required effects on il physical
properties are clearly presented The demands
w ith higher mportance had higher priority and
must be fulfilled in comparison with those w hich
should be considered but not definitely be realized

in mulching system.
denands, intersection
operational and technological
demands together w ith the present total necessities
to reach the purpose of a il cover.

3) Analysis of
examination provide a method to
investigate the functionsof amulching systen and

2) The functional
danands and

olution principles and
functional

furthemore to establish the slution variants in
acoordancew ith the possibilities of il cover.

4) The technological evaluation led to a
comparion of lution variantsw ith an imagined
ideal variant A reanable lution variant was
found out according to the evaluation criteria for
better fulfillment of the tasks for mulching
sy stem.

5) The effects of selected mulch materials on
il physical properties were examined through
field experment A proper construction method
for mulching systan w as verified
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International Conference on Integrated Renewable Energy
for Regional Development (CIRERD -2001)
Organized by CREATA Research Institute IPB

Time 28 31%August 2001  Place Bali, Indonesia

Introduction

The third millenium may become a new era for
renav able energy (RE) if all achievement resulted o far
in the R D effort could be addressed toward rural and
regional development, to mprove the economic condition
of most people in the developing countries Rural areasof
the developing countries are usually identical w ith lack of
the availability of infrastructure to supply energy for
industrialization processes Due to the ranote location of
the area, they areout of reach of national grid or gaspipe
lines On the other had, rural areas are als identical
w ith its potentiality to provide natural resources, namely
bioAiversity, which if properly developed can be a
potential ource of income and econom icw ellbeing of the

rural people
The coming CIGR Section M oconferencew ill be an
arena for closer interaction among researZhers,

producers, suppliers policy makers and practitioners
including the NGO’s, in the field of renewable energy
(RE). Some succesful gpplication of REw ill be presented
and discussed

Scope of the Conference

M ain focal pointsof the conference are:
RE for rural household (food and fuel)
RE applications for agricultural production
RE for snall and mediun scale industries
Supply and demand modeling of RE for
integrated rural development
Government policy on RE (country report)
Experiences gains from RE pilot projects

Im por tant Dates

A bstracts

Notification of A uthors :
: M arch 31, 2001

: M ay 30, 2001

: August 28231, 2001

Second A nnouncem ent
Full Papers
Conference

. January 31, 2001

February 29, 2001

M ail to: Secretar iat of CIRERD 2001
CREATA-Resaarch Institute- IPB
Darmaga Campus PO Box 220
Bogor 16002, INDONESIA
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