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NOTE
RAPID MEASUREMENT OF SOIL WATER
BY GRAVIMETRIC METHOD

Karimi, M.M., §.F. Mousavi and M. Heidarzadeht

College of Agriculture, Isfahan University of Technology, Isfahan, Iran.
{Received July 18, 1990)

ABSTRACT

Oven drying is used widely for soil water determination. its main disadvantage
is that it requires about 24 hr to obtain soil water percentage. To reduce the
drying period, an experiment was conducted on 6 different textured soils, Samples
were taken from six potometers, each filled with one soil type. Samples were
weighed and kept at 110°C in an oven The loss of weight was determined after
3, 6 9, and 24 hr for each soil sample. The weight loss is assumed to be due to
evaporation of water from soil Linear and power regression equations were found
for the weight loss after 3, 6 and 9 hr and that after 24 hr. It was concluded
that the power regression with height correlaiton coefficients (r>095 , P<0.01) can
be used to estimate the water content of a scil sample if the amount of
evaporated water is known after 6 or 9 hr. This approach wil result in reduced

drying time.

1- Assistant Professors and former Graduate Student, respectively.
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INTRODUCTON

Determination of soil water content by oven-drying method is widely
used on disturbed soil samples. In many situations, particularly in the field,
determination of soil water by this method involves at least a period of
24 hr from the time of sampling until the results become available. Several
methods have been proposed in the past to overcome the shortcomings of
the oven drying method (1, 2, 3, 4). The principel disadvantage of the

proposed methods is that they are fairly cumbersome and, therefore,
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suitable for only a small number of samples (2). A method is proposed by
Dahiya et al.(2) which involves recording the weight of a wide-mouthed
glass flask filled with water after placing in it a soil sample of known
weight. The weight of the flask, and the predetermined density of the soil
and weight of the water filled flask are then used to determine moisture
percentage of the soil sample. The disavantges of this method arc that it
uses only 25 to 35 gr of soil, and air bubbles might not be expelled
completely from soil.

The purpose of this study isto reduce the time required for soil water

determination by gravimetric method.
MATERIALS AND METHODS

To decrease- the 24 hr time neceded in gravimetric method an
experiment was conducted on six different textured soils of Isfahan, Iran.
Some of the physical properties of th soils are shown in Tablel. An electric
oven (Heracus, DVE), an electric balancc (Metler PL 1200)with an accuracy
of 0.01 gram, and 25 sampling cans (10 ¢cm diameter and 4.5 cm long) were

used in this experiment.

Table 1. Some of the physical properties of the soils used in this study.

Soil  Sampling Field Permanent Organic % Sand % Silt % Clay
No.  depth capacity(%) wilting- matter 2-0.05  0.05-0.002 <0.002 Soil texture
{em) by wt. point (%) (%) {mm) {mm) {mm)
1 0-20 30.7 13.9 2.905 19 37 44 Clay
2 0-20 2:(.,5 13.5 1.182 15 55 30 Silty clay loam
3 0-20 238 13.1 1743 29 43 28 Clay loam
4 0-20 15.0 10.8 0.581 47 31 22 Loam
5 0-20 12.8 6.5 0.582 50 24 26 Sandy clay loam
8 0-20 6.8 35 1,452 89 3 8 Sandy
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Six potometers (50 cm diamcter and 90 cm depth) were burried in the
field so that their tops were at the same level as the ground surface. Each
potometer was filled with one type of soil. To cover a broad range of soil
moisture,each potometer was saturated and five soil samples were taken
from the surface horizon (0-20 cm) with a hand auger every day, for five
consecutive days . The first samples (five replicates) were taken one day
after the saturation. The soil samples were placed in the cans and brought
to the laboratory. The oven temperature was brought to 110°C. Soil cans
were weighed and then placed in the oven. The samples were then weighed
arter 3, 6, 9 and 24 hr of drying. The difference between the weights (at
the beginning and end of each time period) shows the weight of water
evaporated during the clapsed time. The weight of evaporated water was
used to relate percent water contents after 3, 6, and 9 hr with that at 24
hr. The amount of evaporated water was also measured after 12, 15, 18 and

21 hr for one sample of each soil.

RESULTS AND DISCUSSION

In  Fig.l1 the percent water content is shown versus time of oven
drying for different soils. This figure shows that the sandy soil (No.6)
reaches an equilibrium after about 9 hr drying time, but the clay soil
(No. 1) losses water even after 24 hrs. Other lextures are intermediate.

Table 2 shows the linear regression equations developed between the
weight of water evaporated after 3, 6 and 9 hr and the water evaporated
after 24 hr of oven drying. The ‘correlation cocfficients (r) of 3 and 24 hr
of the soils No. 1 to 5 are very good. With increasing the time of oven
drying, the coefficients increase. In soil No.6, which is a sandy soil, the

water content after 24 hr could be estimated after only 3 hr of oven drying.
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Fig.1. Percent moisture content versus time of oven-drying the

different soils.
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Table 3. Power regression epuations between the weight of water evaporated

after 3,6 and 9 hr and 24 hr of oven drying.

3 and 24 hr 6 and 24 hr 9 and 24 hr
= - B _ B _ B
Sail No. Wa=AWy F Wa=AW r Waog=AWy r
1 Wo =0.495W ;764 079 W44=0.231W 557 0.97  Wou=0.344wy 0.99
2 Wo4=0.601W 4561 075 W=0.460W 42 095  Wy=0666Wg" 1% 0.98
3 Wa=1.530W,! 257 0.71 Wog=0.445W¢ 41 096  Wy=0731Wo! 141 0.99
4 Wo=0.835W, 481 0.80 Woy=0.428W, 412 098  Wp=0862W,"1 7 0.99
5 Woy=1.243W, 316 072 Woq=0.826W, 215 0.97  Woyu=1.116W, 040 0.98
6 Woy=1.106W5! 087 0.99 Woy=1.266W "% 100 Wou=1.157Wy"%68 1.00
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Table 3 shows power regression relations between the weight of water
evaporated after 3, 6 and 9 hr .and that after 24 hr. Comparison of the
correlation coefficients of Table 3 with those of Table 2 shows, in most cases,
little improvement over Table 2. The amount of water which will evaporate
after 24 hr is estimated (Table 4) using Table 3. For example, for soil No.1 the
mean measured amount of water lost after 24 hr is 42.5 gr. The estimated
values are 40.8, 41.7 and 41.8 gr after 3, 6 and 9 hr of oven drying,
respectively. The difference between the actual and estimated values are, then,
4, 1.8 and 1.6 percent, respectively. For soil No.6, the estimated values are
closer to the actual value. The maximum differnce in this table is that of soil

No.4, which is 5.0 percent.

CONCLUSION
It was concluded that power regression equations could be developed and
used to estimate the soil water content, after 24 hr if the value at 6 or 9 hr is
known. For sandy soils, only 3 hr of oven drying is enough to estimate the
water content after 24 hr, Since soil texture, density and organic matter affect
the amount of water that can be evaporated from the soil, thus it is necessary

to obtain regression equation for every texture.
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