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Abstract

Bitumen emulsion used as muiching and soit conditioner
can produce tavourable etfocts on soil physical properties
and crop yields,

Tt inhibits soil water evaporation: The rate is 7.8-29.1%.
The scil moisture tends +o be pathered to the top layer of
the soil.

It increases soil temperature: The average increased
temperatures per day ak 5, 10, 1% .and 20 cm were respectively
2-2.5%, 1.5-1.7%c, 1% and below 1%c.

It improves soll structure: Bigeer than 0.5 mm water
stable aggrepates of sandy,clay and moderate saline soil
increased by 40.9--6000%, 11.9-—15.1% and 8.%%,

Because of the improvement of soil meisture, temperature
and structure,the yield of winter wheat increased by
10.7-27.7% and the yield ot spring corn by 15.3%3-39.3%,
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Tiitumen cmilsion consists of bilumen,emulsifying agent
and water. 1t 18 an emuision alTter bitumen is emulsified.
It contaiua fitty percent bitumen. Under narmal temperature
it can be nixed with water at any proportion and sprayed
on soil surface. After its water eovnporates,the bitumen
granules condeuse and iorin a mulehing. It can also be mixed
with cultivated soil as soil contitioner. These two methods
can produre {avourable effects on soil physical properties
and erop yieclds,
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In 19305 some countries began to study the application
of bitumen emulsion to agriculture. In the beginning,
bitumen emulsion was used for sand-fixation and foresta-
tion in some countries. In America, it was used in planting
grass sod to prevent soil erosion and good results had been
achieved., In the sixties more and more countries used.
bitumen emulsion to incrcase soil temperature, preserve soil
moisture and improve soil physical properties and achieved
good results in increasing producticn.

In dry and semi-dry loess plateau,wster is the main
factor restraining crop and animal production. On the basis
of the present level,increasing the content of soil moisture
and the utilization of water is one of the urgent problems
to be solved in agricultural production. Several years
tests have proved that bitumen emulsion can increase soil
temperature, preserve soil moisture,make scil moisture gather
at the top soil layer and increase water stable aggregate
of the soil.

I. The effect of bitumen emulsion on soil moisture

1. Bitumen emulsion can restrain the evaporation of
soil moisture when 1t covers the surface of the s0il. The
evaporative intensity can be tested by the weighing method.
It lasts six months. Chénges-of s¢il évaporative ‘intensity .

"and. $01] water loss can be seen in Fig.I. At the evaporative

three stages,the eflects of restraining the evaporation are
different;, The first stage (25-30 Oct.) is the stage of the
control of atmospheric evaporative power,at which,the
contrast evaporative intensity is increased, because of
intensified atmospheric evaporahion. With the treatment

of bitumen emulsion mulching, the evaporative intensity
remains unchangeable. The second stage (30 Oct. to 24 Nov.)
is the stage of conkrol of soil water conduction, a% which,



evap?l"at'iﬁ"l intensity (mm/dgj) water loss capaclty (mm)

2512 L 4

. l X /h,“ (wniw[) Ao
2.212 Y il %‘
LB 3"

+870 | s b g 25

1256 2
0.942 15
0.628 o
0.3/¢ 5
0 spraged pilumen.
27 3%0 Af / iy 7! H” Mﬂ 2% 4/3 / 2 /B

Date ( onth)

"ig.I. Changes of soil evaporative intensity
and soil water loss

the evaporative intensity of the two treatments falls !
immedintely. LBut the control evaporabive intensity and
water lose were higher then fhosc of the btitumen emulsion
milching treatment. The third stage is the diffusion control
stage (after 24 Nov.)},a% which,the evaporative rates are
almast the same. In the whde evaporntive process,the water
content of 1he bitumen emulsion covering soil has been
higher than that of the control. at the first and the second
stages, the =oil evapornfjve rates restrained by bitumen
emulsion reach 7.8-29.75

2. With bitumen emulsion covering the soil surface,soil
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water content and the utilization efficiency of soil water
can be increased. Through the tests from 1982 to 1984 and
measurement of water content in soil from field samples,
the results have proved that soll water content covered by
bitumen emulsion has incremsed in varying degrees, After
the bitumen emulsgion was sprayed on 16, Oct. 1982, the soil
gamples were' taken in different periods and soll water
content was measured by oven drying (Table 1). After the

Table 1. The increase of water content of the
301l covered by bitumen emuleion
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bitumen - emulsoin was sprayed, the water content within one
meter soil layer was increased remarkably and the scil water
tended to be gathered at the top layer. At the lower layer
the value of the s0il water difference of the two treatments
was decreased,but the value of the soil water difference
at the top layer became greater and greater,irom 2.61% %o
2.78% and at last to 3.36%. The utillzation efficiency of
water at the lower layer was increased,

II. The effect of bitumen emulsion on soil heat regime

Qur province lies not only in a semi-dry area,but part
of it is at high altitude. Crop production suffers greatly
from freere injury. After bitumen emulsion is sprayed on
the soil surfnce,it will form a plack film soon,and make
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the ground reflecticn asainst the solar radiation fall from
39% to 10%. Thus the utilization and absorption of the solar
energy is greatly increased. In nddition to the decrease of
30il meoisture evaporation,the loss of latent heat decraases
correspondingly and ihe soil temperature increases. The
changes of the goil temperature at 10 enm depth within 24
hours were measured on 7 May 1985 (Fig.II.). It pfoved that
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in the soil covered Ly bltumen emulslon,the temperature
within 24 hours is nigher than that in the control. When

the atmospheric temperature is a bit lower,the so0il tempe-
rature can increase by 1.5%. When the atmospheric tempe-
rature is a bit higher,the soil temperature can inecrease
2.4%c. In daytime bitumen film can lower the ground refleetion
afainst sunlight , absorb more sun cnergy and increase soil
temperature. flo the effect of incressing soil temperature

in daytime is better than that at night. Beginning from the
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last ten-day period of October 1982,the changes of soil
temperature were measured. [+ lasts one month. The results
proved that the averape day temperatufe at 5 em soil depth
increased by 2-2.5°% and the highest reached T°c. A&t 10 cm
801l depth it increased by 1.531.7% -and .thé highest reached
3%, ‘At 15 cm soil depth it increased about 1° and the
highest reached 2.5°%, At 20 cm depth it increased below 1°%c
and the highest reached 2°c, Temperature effects the activity
of water. When temperature is higher, the flow of soil water
increases and so0il water content increases relatively.

III. The efrect of bitumen emulsion on soil strcture

Bitumen emulsion is a good agent for improving soil
structure. In November 1984, taking bitumen emulsiotn as soil
conditioner,we experimented on sandy,clay and moderate
saline soil. After one week,water stable soil granular
structure was tested by statiec water method (Table 2).

Table 2, Effect of hitumen emulsion on water
stable granules bigger thean 0.5 mm

[ Gk
%‘{;’? ub-z% sandy clay moderate saline
hﬁwhmw (%)
cK 486 67.09 5.3q
c.es = -
23.72 At 57.6¢
37.6¢7 %0 -

Note: CK. without bitumen emulsion .
I. 8dd 0.1% bitumen emulsion of the scil weight
IT. add 0.2% bitumen emulsgion 0t the s0il weigh+
ITI. add 34 bitumen emulsion of the so0il weight
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Compared with the Ck treatment,water stable granules bigger
than 0.5 mm increased by 40.9-600% in sandy soil, 11.9-1%.1%
In clay s0il and 8.3% in moderate saline soil. Good soil
atructure can regulate soil water and temperature, and increase
the soil ability of storing water, After bitumen emulsion

is used  on clay soil,and when the water content is 40%,

the loss of water is less than 1.8 mm after 4 days evaporation.

After bitumen emulsion is sprayed,the soll water-and
temperature are improved and water stable aggregate increased,
It creates a favourable so0il condition for the growth of
crops. After sprayed with bitumen emulsion,the growing peried
of winter wheat shifts to an earlier date,the death rate of
overwintering wheat seedlings is decreased,the seedlings
grow well and more products of photosynthesis are accumulated.
The range ot the increase in winter wheat production is
10.7-27.2%. After spring corn is sprayed with bitumen
emulsion,the range of the increase in production is
13.5-39.3%.
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