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Monitoring some Changes in Soil and Water Properties Caused by the Influence of Seawater

Intrusion in Vegetable and Fruit Cultivation Areas of Nonthaburi and Pathum Thani Provinces
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Abstract

The aim of this research was to monitor changes in soil properties caused by sea water intrusion and salinity
variability in vegetable and fruit cultivation areas in Nonthaburi and Pathum Thani provinces. Soil samples were
collected from 6 locations, at depths of 0-15, 15-30, 30-60, 60-90 and 90-120 cm, and water samples from 8 sites
were collected in the areas of the Chao Phraya River and the canals nearby the soil sampling locations. Some
chemical properties including EC_ and SAR were analyzed. Soil and water samples were collected monthly from
March 2018 to February 2020. The variability of soil and water properties between years was compared by Student’s
t-test (T-test). The results obtained from the soil samples collected in both years showed that the EC, values had a
range of 0.21-5.09 dS/m, and that the SAR values of the soils ranged from 1.66-52.34. Most of the EC_ and SAR
values were highly significantly different (P<0.01), except for the EC_ in location 4, which showed no significant
difference at all depths. Pertaining to the EC and SAR of water samples, their values ranged from 0.21-6.73 dS/m
and 0.25-78.82, respectively. The presence of statistically significant differences between years for the EC_ and
SAR values of water was observed (P<0.05), except for water sampling locations 6 and 8. This study showed that
these investigated soils were affected by salt, and the effect tended to be severe in the second year of study. The
result was in agreement with climate data. Moreover, seawater intrusion may have been a contributing factor to

variability of soil salinity. The intrusion presumably occurred because there was insufficient freshwater present to
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keep out the saltwater. Thus, the data can be helpful when planning to manage the utilization of fresh water to
prevent seawater intrusion into vegetable and fruit cultivation areas in the future.
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Figure 1 The study sites in agricultural areas of Nonthaburi (1) and Pathum Thani (2) provinces.
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Table 1 Variability comparison of soil electrical conductivity (EC_) at each study location according to soil depth

between first and second year.

Parameter Locations T-test
Depth (cm)
0-15 15-30 30-60 60-90 90-120
EC, LS1 * * ns * ns
LS2 ok ok ok x .
LS3 . . ns ok ok
LS4 ns ns ns ns ns
LS5 > > ns ns ns
LS6 * * * ns ns

ns = significant at 0.01, 0.05 probability levels and non-significant, respectively.
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Figure 2 Variability of soil EC_ according to soil depth at each study location from March 2018 to February 2020 in
Nonthaburi province (LS1-LS3).
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Figure 3 Variability of soil EC_ according to soil depth at each study location from March 2018 to February 2020 in
Pathum Thani province (LS4-LS6).
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@qmﬁﬁmﬂiﬁnmmﬂmﬂﬁﬁmmz\iqummmfsﬁuhLﬁﬂmmaumﬂﬂd’] 13 TneAumanildsunansznuanlnfonlesey
(Na") Hesandnisindeniizes Na© egwd o lussuudwizednisgadu Na* lnsushumden (Sonsri and
Phankamolsil, 2019) ﬂﬂm‘lﬁeﬁme‘wmmmmzﬂ,‘wmiLL‘wa‘mmﬂ1°ﬁmm@u1m@ﬂ1smLmvaanenL@iﬂummmmm gAnet
Tgnunsadenumull 98 vnlsRelianansnssidulald (Queensiand Government, 2014) aAnAN@AMANS
‘L‘iﬂi/\lv’\'f’]LL@zﬁ”mmmumﬁé@ij”uTBﬁLﬁﬂﬂuimmmﬁﬁwmiﬁﬂmmmmfﬁwLLunmﬁm5uﬁﬁm@ﬂizwumnm§® (salt
affected soil) éieil Ls1 auunldilufudulein (saline-sodic soil) LS2, LS3, LS4 uaz LS6 sruunldidlumuladn

(sodic soil) uaz LS5 anuunliiiunuaa (saline soil) lasandnsdaunisgadulsnenaashuaingdd 13
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Table 2 Variability comparion of sodium adsorption ratio (SAR) at each study location according to soil depth

between frist and second year.

Parameter Locations T-test
Depth (cm)
0-15 15-30 30-60 60-90 90-120
SAR LS1 > > ns ns >
LS2 > > * ns ns
LS3 * * * ns ns
LS4 * *x *x ns *x
LS5 *x *x *x ns *x
LS6 * * ns ns ns
**,* ns = significant at 0.01, 0.05 probability levels and non-significant, respectively.
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Figure 4 Variability of SAR according to soil depth at each study location from March 2018 to February 2020 in
Nonthaburi province (LS1-LS3).
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Figure 5 Variability of SAR according to soil depth at each study location from March 2018 to February 2020 in
Pathum Thani province (LS4-LS6).
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Figure 6 Variability of water EC_ at each study location from March 2018 to February 2020 in Nonthaburi (LW1-LW4)
and Pathum Thani provinces (LW5-LW8).
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Figure 7 Variability of water SAR at each study location from March 2018 to February 2020 in Nonthaburi (LW1-LW4)
and Pathum Thani provinces (LW5-LW8).

Table 3 Variability comparion of electrical conductivity (EC,) and sodium adsorption ratio (SAR) of water samples

at study location between frist and second year.

Parameters T-test
Locations
LWA1 Lw2 LW3 Lw4 LW5 LW6 Lw7 LW8
EC, * * . ok * ns * *
SAR o * ok ok % * . ns

*k ok
’

, ns = significant at 0.01, 0.05 probability levels and non-significant, respectively.
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