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The Upper Limit of Available Water for Kamphaeng Saen Soil Series
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ABSTRACT

Available water capacity is a widely used soil parameter in the evaluation of soil productivity
potential and irrigation planning. However, the upper limit is never unequivocally defined and
agreed upon. It is proposed in this study that three aspects of soil behavior must be considered in
setting the upper limit. These are the amount of water that can be released from the soil matrix, the
adequacy of soil aeration and the rate of water loss from the root zone. Differential water capacity,
which is obtained as the slope of soil water characteristic curve, is used to indicate how much water
is released from the soil when matric potential drops. Soil aeration is considered as not limiting
when the air pore space does not fall below 0.1 of total soil volume. Drainage loss is determined
from internal drainage study. Matric potentail of soil profile was monitored for several days after
the profile was wetted initially and subsequent free drainage was allowed with no evaporation loss
from soil surface. Kamphaeng Saen soil series (Ks, fine silty, mixed Udic Haplustalfs) was chosen
as a case study. Imposing the above three aspects, it was found that soil water content at matric
potential of - 0.005 MPa met all the criteria and should be used as the upper limit of soil water
availability. Water at this potential has high value of differential water capacity and 0.11 m> m™ air
space, and was attained in the profile 2 days after internal drainage started. Drainage loss from
1.00 m profile was about 3-4 mm d’!, which is mostly below the potential evapotranspiration rate
of Kamphaeng Saen area. Therefore, drainage loss is considered as minimal in comparison to daily
water use by crops. The water content at upper limit of Ks soil series is 0.39 m> m . When the
lower limit is set to the conventional matric potential of - 1.5 MPa, the corresponding water content
is 0.195 m® m™>. The resulting available water capacity for the 1.00 m profile of Ks soil series is
0.195 m? m™3. This amounts to 118 mm of water for a root zone of 0.50 m and 195 mm for 1.00 m
root zone.
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Table 1 Soil water retention parameters of Kamphaeng Saen soil series and the matric potential
corresponding to the maximum value of differential water capacity.

Layer [Z] %] o n m hatC r
r m 0, max
¢
m —m’'m”)— @’ Pa)” (MPa)
0- .10 - 0.04066 0.60195 0.04343 1.25974 0.20619 -6.57 x 10* 0.9899
A0- 20 0.00000 0.49009 0.10821 1.15140 0.13149 -1.59 x 10 0.9864
20- 30 0.02761 0.56975 0.26106 1.16671 0.14289 -7.20 x 10* 0.9823
30- 40 0.05633 0.51962 0.29129 1.14876 0.12950 -5.80 x 10° 0.9832
40- .50 0.00000 0.45920 0.16149 1.09717 0.08856 -6.80 x 10° 0.8747
50- 60 0.00413 0.40047 0.02490 1.10276 0.09318 467 x 10* 0.9638
60- 70 0.04143 0.44960 0.14368 1.08698 0.08002 -6.80 x 10 0.9400
J0- 80 0.00000 0.56997 1.32832 1.07559 0.07028 -6.00 x 10¢ 0.9698
80- 90 0.20030 0.46021 0.26306 1.20437 0.16969 -8.70 x 10° 0.9364
90 - 1.00 0.13475 0.51987 2.70360 1.12041 0.10747 -5.80 x 10°* 0.9802
Global* 0.00000 0.50410 0.27464 1.10642 0.09618
* Global average using all data.
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MATRIC POTENTIAL (MPa)

Figure 1 Soil water retention function of Kamphaeng
Saen soil series; circles represent values of
each 0.10 m soil layer and the solid line is
the overall average value of the 1.00 m profile.
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Figure 2 Differential water capacity of Kamphaeng
Saen soil series at different matric potentials;
the solid line represents the overall average
of the 1.00 m soil profile.
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Figure 3 Matric potential profile as a function of time
after internal drainage is initiated. The numbers
on the line indicate time in days, 0 day is
when all the 0.30 m of water applied on the
soil surface has infiltrated into the soil.
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Table 2 Water content at upper and lower limits and available water capacity (AWO of Kam-

phaeng Saen soil series.

Soil Vol water content at matric AWC' Readily AW *
potential MPa of

depth

fp) =0.005 (g, ) =0.02 -15(6,))
m @’ m™) am’m”)

0- .10 0.4894 0.3658 0.1372 0.3522 0.1236
10- 20 0.3816 0.3043 0.1589 0.2227 0.0773
20- 30 0.3876 0.2966 0.1440 0.2436 0.0910
30- 40 0.3687 0.3072 0.1731 0.1956 0.0615
40- 50 0.3662 0.3165 0.1916 0.1746 0.0497
S0- .60 0.3820 0.3277 0.2085 0.1735 0.0543
60- 70 0.3863 0.3381 0.2300 0.1563 0.0482
70- 80 04192 0.3680 0.2525 0.1667 0.0512
80- 90 0.3700 0.3004 0.2289 0.1411 0.0696
90 - 1.00 0.3468 03124 0.2254 0.1214 0.0344

Average 0.3898 0.3237 0.1950 0.1948 0.0661

'AWC=(6, at-0.005MPa)- (6, at-1.5MPa).
2 Readily AW = (6, at -0.005 MPa) - (6, at -0.02 MPa ).
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