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Influence of effluent water from wastewater treatment system on size and
density of Avicennia marina’s roots in the mangrove forest area of the
King’s Royally Initiated Laem Phak Bia Environmental Research and
Development Project, Phetchaburi province
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ABSTRACT: This research aimed to study the influence of effluent water from wastewater treatment system on size
and density of Avicennia marina’s roots in the mangrove forest area in front of the King’s Royally Initiated Laem
Phak Bia Environmental Research and Development Project, Phetchaburi Province. The study was divided into 2
areas included the natural mangrove area (A) and the mangrove area that receive effluent water from wastewater
treatment systems (B). The results of the study showed that the average diameter of A. marina’s roots was 0.63+0.10
centimeters. The average height was 25.78+4.53 centimeters and the average density was 163.46+75.17 root/m”.
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Comparing the A. marina’s roots in 2 areas (area A and B) showed that the average diameter of roots in area B are
significantly larger than area A (p<0.05), the mean values was 0.70+0.10 and 0.56+0.05 centimeters, respectively.
The height and density of roots in the boundary zone of the mangrove forest next to the sea (zone 1) are more
average than the mangrove forest zone (zone 2), the average height was 29.05+3.08 and 22.51+3.18 centimeters,
respectively. The average density was 233.87+8.36 and 93.06+29.07 root/m?, respectively. When studying the
influence of effluent water from the wastewater treatment system that affects to the size and density of A. marina’s
roots found that the diameter of roots was related to the nutrient in wastewater from wastewater treatment systems,
especially nitrogen and phosphorus. While the height and density of roots was related to circumference of the trunk
and crown cover, including related to the height of sea level and the time period of sea flooding.
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Figure 1 Location of sampling point in the mangrove forest area of the King’s Royally Initiated Laem Phak Bia
Environmental Research and Development Project, Phetchaburi Province.

Source: Jinjaruk (2014); Boontongmai (2020)
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Table 1 Water quality in the mangrove forest area of the King’s Royally Initiated Laem Phak Bia Environmental

Research and Development Project

Reference area (A) Influence area (B)
Parameter
Al A2 Average Bl B2 Average
Temperature (°C) 26.40 26.00 26.20+0.28° 26.50 25.90 26.20+0.42°
pH 8.09 8.02 8.06+0.05° 8.05 7.67 7.86+0.27°
Salinity (ppt.) 32.80 32.00 32.40+0.57° 32.10 31.70 31.90+0.28"
EC (mS/cm) 49.90 48.80 49.35+0.78° 49.00 48.40 48.70+0.42°
SS (mg/) 286.00 140.00 213.00+103.24° 292.00 249.00 270.50+30.41°
DO (mg/L) 534 4.02 4.68+0.93° 5.80 2.20 4.00+2.55°
BOD (mg/V) 1.05 2.10 1.58+0.74° 0.75 2.25 1.50£1.06°
TKN (mg/0) 0.00 5.60 2.80+3.96" 7.00 8.40 7.70+0.99°
Ammonia (mg/\) 0.186 0.236 0.211+0.03" 0.265 0.369 0.317+0.07°
Nitrate (mg/0) 0.153 0.138 0.145+0.010° 0.147 0.141 0.144+0.004°
Total Phosphorus (mg/1) 0.003 0.010 0.006+0.01° 0.146 0.117 0.131+0.02°
Alkalinity (mg/l) 110 114 112+2.83° 118 146 132+19.80°

ab Different superscripts in same row are significantly different (P<0.05)
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Table 2 The average of circumference of the trunk, height and crown cover of A. marina in the reference

area (A) and the influence area (B)

Circumference of )
Area Station Height (m.) Crown cover (m?)
the trunk (cm.)

Al 62.20+3.96 3.80+0.57 45.82+16.96

Reference area (A) A2 41.20+6.06 4.20+0.45 10.25+6.58
Average 51.70£12.07° 4.00£0.53° 29.00+£22.65°

B1 60.00+6.08 3.80+0.45 60.06+18.02

Influence area (B) B2 44.00+6.67 4.76+0.43 9.25+3.30
Average 52.00+£10.36° 4.14+0.65° 35.24+29.80°
Average 51.85+10.95 4.14+0.59 32.12+25.96

b Different superscripts in same column are significantly different (P<0.05)
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Figure 2 Comparison of the average of trunk circumference (a), height (b) and crown cover (c) of A. marina that

compare between areas (area A and B) and between zones (zone 1 and 2)
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Table 3 The average of diameter, height and density of A. marina’s roots in the reference area (A) and the influence

area (B)
Area Station Diameter (cm.) Height (cm.) Density (root/m?)

Al 0.55+0.05 30.27+4.16 232.00+£9.48

Reference area (A) A2 0.56+0.05 21.62+1.58 95.20+19.06
Average 0.56+0.05° 25.94+5.43° 163.60+73.48°

Bl 0.66+0.05 27.89+0.71 235.73+7.68

Influence area (B) B2 0.75+0.12 23.39+4.29 90.93+39.08
Average 0.70£0.10° 25.62+3.72° 163.33+8.80°

Average 0.63+0.10 25.78+4.53 163.46£75.17

ab Different superscripts in same column are significantly different (P<0.05)
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Figure 3 Comparison of the average of diameter (a), height (b) and density (c) of A. marina’s roots by comparing

between areas (area A and B) and between zones (zone 1 and 2)
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