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Efficiency of reducing the Nitrogen and Phosphorus by using

Aquatic plants in wastewater of local government in Yasothon
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Abstract

The research is the study efficiency of reducing nitrogen and phosphorus by aquatic plants are necessary
aquatic plants which have a property to adsorb chemical which has the elements of nitrogen and phosphorus. The
purposes of this research was to study efficiency of reducing nitrogen and phosphorus period and weight of roots which
are proper in a adsorb nitrogen and phosphorus wastewater of local government in Yasothon. The experimental design
was the Completely Randomized design (CRD) and Fixed Effect Model It is experimental research in the laboratory to
study 2 factors of period and weight of roots. Statistics used data analyzed compared of percentage, mean Experimental
measurements of the nitrogen and phosphorus by three times the amount measured 48 time, Standard Deviation and
F-test (Two-way ANOVA) Research findings were as follows that Within 45 days, the efficiency of reducing nitrogen
49.90%, the efficiency of reducing phosphorus 99.42% and within 30 days, dry weight of lettuce’s roots which are
proper in a adsorb nitrogen and phosphorus average 18.83 grams. Efficiency Comparison of reducing nitrogen and

phosphorus by aquatic plants and period variant productive reduction nitrogen and phosphorus Significantly level 0.05.
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M99 1 Mean, standard deviation, and the reduction of nitrogen the Treatment. Different periods.

Treatment Nitrogen in the septic tank after treatment
Water 15 Day 30 Day 45 Day
treatment. X S.D. Effective X S.D. Effective X S.D. Effective
(mg/l) treatment (mg/l) treatment (mg/l) treatment
(%) (%)
Control 3320 3076° 0514 734 2316° 0.165 3024 1927° 0485 41.95
Water lettuce 3320 20.28° 0310 3891 2022° 0275 3909 1663 0281  49.90
Duckweed 3320 2431° 1677 2677 21.42° 0190 3548 1789 0158  46.11
Creeping Water primrose 3320 21.04° 0250 3662 20.27° 1562 3849 1758° 0212  47.04

* Are statistically significant at the .05 level.
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M1519 2 Comparison the performance of the nitrogen and period. of different wastewater Treatment.

Sources of variability SS df MS F p-value
Period 631.476(a) 1 57.407 110.544 <.001*
Roots 219.738 3 73.246 141.044 <.001*
Period 313.316 2 156.658 301.664 <.001*
Root *Period 98.422 6 16.404 31.587 <.001*
Discrepancy 18.695 36 519 -

Included 21838.336 48 - -

* Statistically significant at the .05 level.

M1919 3 Comparison of the average performance the pair of the nitrogen in wastewater treatment aquatic plants.

Water treatment Aquatic pants  Water Lettuce Creeping Water primrose Duckweed Control
X 18.7975 19.6333 21.2108 24.3983
Water Lettuce 18.7975 - .8358 2.4133(*)  -5.6008(*)
Creeping Water primrose  19.6333 - -1.5775(*)  -4.7650(*)
Duckweed 21.2108 - -3.1875(%)
control 24.3983 -
* Statistically significant at the .05 level.
M1919 4 Comparison of the average performance of the pair of the nitrogen at the time the Varied.
Period 45 Day 30 Day 15 Day
X 17.8450 21.0831 24.1019
45 Day 17.8450 - 3.2381(*) 3.0188(%)
30 Day 21.0831 - 6.2569(%)
15 Day 24.1019 -

* Statistically significant at the .05 level.
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M99 5 Comparison of the reduced phosphorus in the duration of the treatment. Different. Wastewater treatment.

Treatment Phosphorus in the treatment of septic tank
Water 15 Day 30 Day 45 Day
treatment. X S.D. Effective X S.D. Effective X S.D. Effective
(mg/l) treatment (mg/l) treatment (mg/l) treatment
(%) (%) (%)
Control 5.35 542° 0.012 8367 526° 0.009 8415 4.83° 0.025 85.45
Water lettuce 5.35 341" 0012 8972 208 0008 9373 0.19° 0018 99.42
Duckweed 535 447° 0026 8653 327° 0603 9015 3.52° 0017 89.39
Creeping Water primrose 535  4.21° 0.018 8731 225° 0.019 9322 268 0018 9192

* Statistically significant at the .05 level.

M99 6 Comparison the performance of the phosphorus in wastewater treatment ponds at different periods.

Sources of variability SS df MS p-value
Period 94.479(a) 11 8.589 25344.635 <.001*
Treatment 65.778 3 21.926 64699.475 <.001*
Period 19.829 2 9.915 29256.461 <.001*
Treatment * Period 8.872 6 1.479 4363.273 <.001*
Discrepancy .012 36 .000
Included 715.132 48

* Statistically significant at the .05 level.

M99 7 Comparison the average difference between the pair of the phosphorus efficiency of the variant Wastewater

treatment.
Water treatment Aquatic pants  Water Lettuce Creeping Water primrose Duckweed Control
X 1.894 3.454 3.859 5.176
Water Lettuce 1.894 - 1.560(%) 1.965(%) -3.282(%)
Creeping Water primrose  3.454 - -.405(*) -1.722(%)
Duckweed 3.859 - -1.317(%)
Control 5.176 -

* Statistically significant at the .05 level.
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M99 8 Comparison of the average performance the pair of the phosphorus reduction Different periods.

Period 45 Day 30 Day 15 Day

X 2.8075 3.5981 4.3819

45 Day 2.8075 - .7906(%) 1.6744(%)

30 Day 3.5981 - .7837(%)
15 Day 4.3819 -

* Statistically significant at the .05 level.
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M1519 9 Comparison of weight in wastewater treatment plants at different periods.

Sources of variability SS df MS F p-value
Period 1263.649(a) 8 157.956 1332754.758 <.001*
Root weight 1065.658 2 532.829 4495744.852 <.001*
Period 114.461 2 57.230 482882.086 <.001*
Weight roots.*Period 83.530 4 20.882 176196.047 <.001*
Discrepancy .003 27 .000
Included 3707.307 36

* Statistically significant at the .05 level.

M1919 10 Comparison of the average weight of a pairs in different the wastewater treatment.

Treatment Duckweed Creeping Water primrose  Water lettuce
X 5.7217 9.3675 9.6275
Duckweed 3.2000 - -2.5225(%) 12.5942(*)
Creeping Water primrose 5.7225 - -10.0717(%)
Water lettuce 15.7942 -

* Statistically significant at the .05 level.
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M99 11 Comparison of the average of the weight different periods.

Period 15 Day 45 Day 30 Day
X 2.8075 3.5981 4.3819
15 Day 5.7217 - 3.6458(*) 3.9058(*)
45 Day 9.3675 - .2600(*)
30 Day 9.6275 -

* Statistically significant at the .05 level.
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