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Abstract: The objective of this study was to investigate the effect of seawater intrusion on the water quality
of ‘Namdokmai Sithong’ mango orchards. The water samples of 7 mango orchards along the Bang Pakong
River in Khlong Khuean Sub-district, Khlong Khuean District, Chachoengsao Province, Thailand were
sampled from November 2021 to May 2022. The distance of all mango orchards far from the Bang Pakong
River estuary is around 88 - 93 km. The results showed that the seawater mixing ratio (F) in the orchard
1, 2, 4, and 5 values were higher than 2 % since February affecting the electrical conductivity (EC), salinity,
sodium ion concentration (Na), sodium adsorption ratio (SAR) and soluble sodium percentage (SSP)
exceeded the acceptable limits for the agricultural water use. The F values in orchards 3 and 7 were
1.20 % and 1.87 %, respectively causing the water quality e.g., EC, Salinity, Na, SAR and SSP to be higher
than the accepted value. The value of seawater mixing ratio in orchard 6 was 0.57 %, which was suitable
for agricultural water use except EC. Therefore, it was concluded that the seawater mixing ratio of the
mango orchard is higher than 2 %, impacting the water properties associated with water salinity which are

not suitable for the growth of ‘Namdokmai Sithong’ mango.
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Figure 1. Seawater sampling point in Gulf of Thailand (a) and water sampling point in ‘Namdokmai Sithong’

mango orchards in Khlong Khuean district, Chachoengsao province (b)
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Figure 2. The daily changes of precipitation in Khlong Khuean district, Chachoengsao province during
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Figure 3. The monthly changes of pH value from water samples in orchards during November 2021 - May

2022. Standard error bars are the mean +

SD, *, ** means significant difference at P < 0.05 and

P < 0.01 in each orchard, respectively **means significant difference at P < 0.01 in each month

Remark: The suitable range of agricultural water is 6.5-8.5 (Royal Irrigation Department, 2015)
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Figure 4. The monthly changes of EC value from water samples in orchards during November 2021 - May

2022. Standard error bars are the mean + SD, *, ** means significant difference at P < 0.05 and P <

0.01 in each orchard, respectively **means significant difference at P < 0.01 in each month

Remark: The acceptable limit of EC for agricultural water is not over 1.25 dS/m (Chaiyapinan, 2005)
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Figure 5. The monthly changes of salinity value from water samples in orchards during November 2021 - May

2022. Standard error bars are the mean + SD, *, ** means significant difference at P < 0.05 and

P < 0.01 in each orchard, respectively **means significant difference at P < 0.01 in each month

Remark: The acceptable limit of salinity for agricultural water is not over 2.0 g/L (Chaiyapinan, 2005)
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Figure 6. The monthly changes of sodium (Na") value from water samples in orchards during November 2021

- May 2022. Standard error bars are the mean = SD, *, ** means significant difference at P < 0.05 and

P < 0.01 in each orchard, respectively. ** means significant difference at P < 0.01 in each month

Remark: The acceptable limit of sodium for agricultural water is not over 10 megy/L (Chaiyapinan, 2005)
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Figure 7. The monthly changes of SAR value from water samples in orchards, November 2021 - May 2022.

Standard error bars are the mean * SD, *, ** means significant difference at P < 0.05 and P < 0.01
in each orchard, respectively **means significant difference at P < 0.01 in each month

Remark: The acceptable limit of SAR for agricultural water is not over 4 (Chaiyapinan, 2005)
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Figure 8. The monthly changes of SSP value in water samples for orchards during November 2021 - May,
2022. Standard error bars are the mean + SD, *, **means significant difference at P < 0.05 and P <
0.01 in each orchard, respectively **means significant difference at P < 0.01 in each month

Remark: The acceptable limit of SSP for agricultural water is not over 60% (Chaiyapinan, 2005)
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Figure 9. The monthly changes of seawater mixing ratio value from water samples in orchards during December

2021 - May 2022. Standard error bars are the mean + SD, *, **means significant difference at P < 0.05

and P < 0.01 in each orchard, respectively. **means significant difference at P < 0.01 in each month

Table 1. Pearson’s correlation coefficients between seawater mixing ratio (F) and water quality parameters
Parameter pH EC, Salinity Na* SAR SSP Ccr
F - 0.350* 0.867** 0.867** 0.923** 0.901** 0.598** 0.925**
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means significant difference at P < 0.05 and P < 0.01, respectively
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