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Impact of different crops on soil moisture characteristics in rain
shadow area, kanchanaburi province
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Abstract: A study on impact of different crop practices on soil moisture characteristics in rain shadow
area, Kanchanaburi province using TDR (Time Domain Reflectometry) for monitoring moisture content at various
depths was carried out in seven areas, comprising 1, 3-month old cassavas, 6-month old sugarcane, 8-year old neem
plantation on moderately fine-textured soil and degraded forest, 8-year old eucalyptus plantation and 1-year old
cassava on medium-textured soil. The study aimed at investigating soil moisture changes in relation to soil
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characteristics and as affected by different crop practices. Moderately fine-textured soil (Typic Calciustert) derived
from local alluvium over residuum of limestone and the medium-textured soil (Ultic Paleustalf) formed from local
alluvium of quartzite. Result showed that moderately fine-textured soil contained total water content of 38.40-51.17%
by volume, which was higher than that of medium-textured soil (29.26-48.53% by volume). The former had
6.74-10.96% volumetric available water capacity (AWC) with most of water filling in micropores whilst the latter
containing 7.07-10.01% by volume of AWC due to its having rather good distribution of pore size. Changes of soil
moisture content in soils monitored from September 2008-March 2009 revealed that the content increased with
increasing depth. Sugarcane held the greatest amount of soil moisture at almost all depths measured. Moisture
contents at 0-30 cm depths in both soils were lower than the amount held at permanent wilting point, approximately
2-3 weeks after the last rain. Cassava characteristically had no efficiency in conserving soil moisture, resulting in
moisture in the upper part of the soils being lost quite rapidly by evaporation. This plants normally consumed water
from the depths between 30 and 40 cm. Fast growing trees such as neem and eucalyptus used gigantic amount of
water in soils at the depth of 60 cm downward of which moisture content in capillary fringe zone was reduced as
a result. Soil moisture conservation measure for both soils in rain shadow area should consider the use of soil
mulching or leaving crop residues on the ground surface in order to reduce the loss of soil moisture by evaporation,

especially during drought period.
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Table 1 Physical properties of moderately fine- and medium-textured soils in the study.

Depth Horizon Particle size distribution (g/kg) Textural Bulk Hydraulic
(cm) (USDA grading) class density conductivity
sand silt clay (Mg/m?®) (cm/hr)
Typic Calciustert
0-26 Ap 314 367 319 CL 1.8 0.16
26-40/50 Bss1 329 359 312 CL 1.8 0.03
50-70 Bss2 303 422 275 CL 1.6 0.01
70-85+ Bss3 284 468 247 L 2.1 0.00
Ultic Paleustalf
0-10 Ap1 614 245 141 SL 1.7 1.57
10-22 Ap2 602 253 145 SL 1.6 3.06
22-40 Bt1 567 312 121 SL 1.8 0.66
40-60 Bt2 500 354 146 L 1.7 0.30
60-80 Bt3 468 359 173 L 1.7 1.53
80-100 Bt4 439 422 140 L 1.9 0.26
100-120+ Bt5 454 405 141 L 1.9 0.00
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Figure 1 Weekly rainfall distribution during soil moisture monitoring period.
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Table 2 Volumetric soil moisture content at various suctions with depth of soils chosen.

Horizon Depth kPa Available
(cm) 0.1 -10 -33 -100 -1,500 Water Capacity
Typic Calciustert
Ap 0-20 51.17 40.41 35.86 30.98 25.25 10.60
Bss1 20-40/50 49.57 4111 36.94 32.22 25.97 10.96
Bss2 50-70 38.40 35.02 34.02 30.35 24.24 9.78
Bss3 70-85+ 45.57 40.93 39.08 38.79 32.34 6.74
Ultic Paleustalf
Ap1 0-10 29.26 23.02 18.67 14.67 11.56 7.1
Ap2 10-22 32.77 23.97 19.23 15.66 12.16 7.07
Bt1 22-40 29.34 28.03 26.24 18.83 156.23 10.01
Bt2 40-60 36.84 31.38 27.17 21.86 17.63 9.54
Bt3 60-80 38.54 32.52 28.07 23.63 19.48 8.59
Bt4 80-100+ 48.53 39.90 32.34 28.35 23.28 9.06
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