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Abstract

Some plants were studied to improve the quality of discharge water from Ratchaburi
Electric Power Plant, which had high conductivity. Experiments were divided into 2 groups.
Each group had 4 treatments and 3 replicates. The pond sizes were 1 X 10 X 1 m’. Group 1 was
anthropogenic soil ponds: sedge, cattail, canna and control (no plant). Group 2 was concrete
ponds: water hyacinth, sacred lotus, water lettuce and control (no plant). The experiment was
performed for 3 separate 3 - monthly periods during November 2008-January 2009, March-May
2009 and July-September 2009.

The results in group 1 showed that levels of conductivity, pH, calcium ion, magnesium
ion, chloride ion and sulfate ion in cattail ponds were less than those in the others. The levels of
conductivity, calcium ion, magnesium ion and chloride ion in the canna ponds were higher than
those in the control ponds. Almost all water quality parameters of the sedge and cattail ponds
were not significantly different from the control samples. However, water quality means of the
cattail ponds were lower than the control ponds in most parameters. Therefore, cattail might be
the most efficient plant for treating wastewater from Ratchaburi Power Plant.

The results in group 2 showed that levels of pH, and chloride ion in the water hyacinth
ponds and the levels of conductivity, dissolved oxygen, nitrate — nitrogen, calcium ion and
magnesium ion in the water lettuce ponds were less than those in the others. Almost all water
quality parameters of the sacred lotus ponds were higher than those in control ponds except for
silicate and pH. Almost all the parameters of the water hyacinth and water lettuce ponds were
not significantly different from the control ponds (p>0.05) except for bicarbonate ion but the
water hyacinth means were lower than the control ponds in most parameters except for
bicarbonate ion. Therefore, the water hyacinth might be the most efficient plant for treating
wastewater from Ratchaburi Power Plant.

Keywords: water quality/ discharge water of Ratchaburi electric power plant/ sedge/ cattail/
canna/ water hyacinth/ sacred lotus/ water lettuce
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Figure 1 Wastewater in experimental pond

v



Environment and Natural Resources J. Vol 10, No.1, June 2012:78-88 81

2. 99NLUUNIINAADY

4 '
MA0INquIzNNITP0NUUUNITNAADIN
A @ 1 3
mieuiu Tagaumumsnaasavuguluvaen
t4
Ay 7al (Randomized Complete Block Design)IﬂEJ
oA ' I = s
AguA 1 uanInaaeseenidy 4 nImuua
=~ 4 J =~ o Y A
NINUUAAL 3 51 TAeNIMUUAN 2 3 wag 4 19Ny
8n31 16 AU AOA1T1UUAT AD

~ I ' A '
NITNNUAN 1 VDIN 1150 ‘]Jﬂﬂ’mﬂll(control)

4 1
UgnisnInuuai 2 Uonnnay (Sedge) N3N

Tl

I 1 ~ . = I 1
wuan 3 Uﬁ]gﬂiﬂ‘ﬂ (Cattail) LAZNINNUAN 4 UD

De

WNFIAY (Canna)
oA ' I =~ s
AU 2 L1IMINAaBILeNY 4 NTNNUA
= 4 J =~ o Y A
NINUUAAL 3 F1 TAsNINWUATN 2 3 wag 4 19Ny
8031 16 AUADA1T1UUAT AD

a A
NINtuUanN 1

A 1

197919 %30 1UoAIUAN
' 7 "
(control) l3iT&1/gniiamInuwudn 2 Uednauyan
s "o
(Water hyacinth) NSNNUAN 3 U1I1a29 (Sacred

I '
lotus) HAENINWUAT 4 1/09DN (Water lettuce)

A Aa

& oA A )
lumsnaaevene 2 nauu wonldnyni

Yo o 2 g ' <
ellu']ﬂllﬁgf]'lqﬁlﬂa!ﬂﬂ\iﬂu ll']l;aﬂ\ivljcluﬂ@ﬂﬂaﬂ\uﬂu

o s A v w1
szozinal 2 ddard e IiwlSudineuns

Y Y
NAADI NAIINUUTANIIFUNIBDNIINUBNAADA
3 Y Y
iFumsnaaed IagrinimeweslseldihsisySon
C e 2 ey e 22 ya
donnihnlslumnaass inihmnainlutenaass

@

Y
ﬁ}ﬁﬁﬁﬂizﬂ‘ﬂ 0.7 IWATAIINNULBNAADY LATTA

i1

—9

o 3’ < @ 1 :’
$ﬂ‘]Ju'lUl's\l}GlafJﬂ§$ﬂ$ﬂ'li°ﬂﬂaﬂﬂ NUAIDY U

an

@ I
009 2 dlaniiiluszezina 3 iAoy

a ¢ b
3. MIUATTHAMNNUN

@ l

< J ' v oA
Lﬂ‘]Jﬂ'Jﬁ]fJ’]\iu'lclu‘Uacﬂﬂa@\?ﬂlﬂQﬂquﬁ 1 1|y

1 = @

{ A S w [l Z' ]

Agun 2 In@eInu laanudledainieas 3 9a a1
9 oA Ay '
ANNNINveLiaNIZEL 0.5 INAIAD AU (119910
VOUMUIMINAUUDILZ 1 1UAT) NA1LD (H19910

¥
VOUMUININIAUUBLALMNLUBITLEL 5 1UAT) UL

19100 (M191PVBUAIUEINMEUDTLEE 1 1UAT)

Se

o =

= VA G aa g

NILAVAINAN 0.5 tuasAaeale FuduITINy
@ [l a 4
AIBYINTINUVY Integrated Sampling (NTTUNIT,

2544; ANTYE, 2549; ANIAITBLATHAUITWIAADY

T5997u, 2550)

¢ I 0.5 m.

1 m. ¢ ¢
<+—> <+—>
1 m. 1 m.
>
5m.

Figure 2 Water sampling sites
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Table 1 Average water qualities of water samples collected from anthropogenic soil ponds every two

weeks for 3 months

Parameters Type of plants in anthropogenic soil ponds
(mg/L) Control Sedge Cattail Canna

1. EC (uS/cm) 1398+53a 1303+41ab 1204+51b 1552+43¢
2.CI' (mg/L) 121.61+8.20a 116.76+5.19a 113.63+6.04a 161.56+8.79b
3. DO (mg/L) 5.68+0.13a 5.47+0.12a 5.59+0.11a 5.43+0.10a
4. Mg (mg/L) 72.8945.36a 72.144+3.86a 66.80+2.77a 108.99+5.50b
5. HCO;'(mg/L) 136.49+12.31a 166.84+12.02a 153.38+11.55a 137.85+11.88a
6. SiOy(mg/L) 11.78+1.52b 19.06+1.60a 15.61+1.66ab 10.71+1.52¢
7. pH 8.0+0.1a 7.5+0.1b 7.4+0.1b 7.5+0.1b

8. Ca*’(mg/L) 167.43+8.5a 155.85+5.74ab 146.02+4.76b 193.53+7.48¢
9. NO;-N (mg/L) 0.68+0.23ab 0.35+0.08a 0.41+0.10ab 0.92+0.24b

10. SO, (mg/L) 905.04+61.42a

787.77+46.23ab

742.79+36.36b 1188.80+52.70c

(Mean + S.D) a, b and c are the statistical means different at the 0.05 level by DMRT.

Table 2 Average water qualities of water samples collected from concrete ponds every two weeks for 3

months
Parameters Type of plants in concrete ponds

(mg/L) Control Water hyacinth Sacred lotus Water lettuce
1. EC (uS/em) 1098+44b 1121+£17b 1211+26a 1091+17b
2.CI' (mg/L) 96.21+1.80b 93.83+1.32bc 102.83+£2.73a 89.04+1.15¢
3. DO (mg/L) 5.57+0.24a 4.88+0.16ab 4.92+0.33ab 4.56+0.20c
4. Mg (mg/L) 40.13+0.99ab 39.84+1.51ab 43.05+1.71a 37.15+1.06b
5. HCO; (mg/L) 229.73+7.17b 287.95+11.68a 283.91+14.34a 265.57+7.40a
6. SiOy(mg/L) 23.57+0.80b 28.60+0.58a 21.02+0.87¢ 28.11£1.01a
7. pH 8.92+0.13a 8. 58+0.12a 8. 83+0.13a 8.57+0.11a
8. Ca’"(mg/L) 102.05+5.26a 103.26+5.08a 106.32+6.58a 97.57+4.17a
9. NOs-N (mg/L) 0.29+0.05a 0.27+0.05a 0.36+0.06a 0.23+0.03a

10. SO.*(mg/L) 241.83+17.86a

208.67+7.54a

247.17+14.93a 208.54+11.24a

(Mean + S.D) a, b and ¢ are the statistical means different at the 0.05 level by DMRT.
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