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##4489114120: MAJOR ENVIRONMENTAL SCIENCE
KEY WORD: CONSTRUCTED WETLAND /SUBSURFACE-FLOW / HELICONIA / RED GINGER

SUTHASINEE POOMUSIG: USING SUB-SURFACE FLOW CONSTRUCTED
WETLAND FOR THE TERTIARY COMMUNITY HOUSING WASTEWATER
TREATMENT. THESIS ADVISOR: ASSOC. PROF. ORATHAI CHAVALPARIT,
THESIS COADVISOR: ASSIS. PROF. DR. CHAVALIT RATANATAMSKUL, 137 pp.

ISBN 974-17-5576-7.

This research was conducted to use subsurface-flow constructed wetlands treating
community housing wastewater. Three gravel bed constructed wetlands were used for comparing the
treatment efficiency of the planted system and the unplanted system, and studying the effect of hydraulic
retention times on the treatment efficiency at three hydraulic retention times; 1, 2 and 3 d (or at hydraulic
loading rates; 10.78, 5.43 and 3.62 cm./d respectively). Two type of plants, heliconias (Heliconia
psittacorum cv ‘Lady Di’) and red gingers (Alpinia purpurata), were planted in each system while
unplanted system was a controlled unit. Each unit was fed by the mixed wastewater which consists of the
urine and the secondary effluents. The experimental results revealed that the treatment efficiency inverted
with hydraulic retention times. In the other hands, growth rates of plants did not depend on hydraulic
retention times. The planted system gave better in the treatment efficiency than the unplanted system. The
heliconia planted system and the red ginger planted system had no differences in the treatment efficiency.
However, the treatment efficiency of the heliconia planted constructed wetland at 3 d hydraulic retention
time was the most effective treatability while the treatment efficiency of BOD, COD, total solid, total
Kjeldahl nitrogen, nitrite-nitrogen, nitrate-nitrogen, total phosphorus and fecal coliform were 90.19%,

78.45%, 26.13%, 93.88%, 71.60%, 72.59%, 77.39% and 99.99% respectively.
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fal Emergent macrophyte freatrment system with surface
flow
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woavleaitanye (un./a.) 12.00 10.00 7.25 2.50 16.67 39.58 79.17 -

Wfalnavesy (MPN/100 wa.)
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9

2

Y 1

3 ﬁuﬁﬂﬁﬁwcjizuu 1119490091052 1 (Effluent) Uszansnmuesszuy (Efficiency) mmgmﬂmmwﬁyﬂﬁa
e (Influent) litlgnity | algnssausown | Ugndauas | lidgnie | algnsssusne | igniaues | (Standard Effluent)
o 7.16 7.07 7.04 7.04 - - - 5.0-9.0
QUUYN (D3R IHaITow) 31.0 31.0 30.0 31.0 - - - -
iiled (unJ/a.) 39.0 15.0 15.0 12.0 61.54 61.54 69.23 <50
Fo@ (un./a.) 248.0 224.0 120.0 136.0 9.68 51.61 45.16 -
mameﬁaﬁ’wm (wn./a.) 924.0 916.7 789.3 902.7 0.79 14.58 2.31 -
Madu @n.a) 58.8 19.6 8.4 11.2 66.67 85.71 80.95 <40
Twasalulasou @nsa.) 0.06 0.04 0.02 0.03 22.07 65.32 53.77 -
Tulasalulaseu wnJ/a) 0.003 0.003 0.002 0.003 6.45 22.58 12.90 -
woalearavua (un./a.) 6.00 450 3.00 3.75 25.00 50.00 37.50 -
ffalaavosu (MPN/100 ua.) 9.00E+06 7.30E+04 3.30E+04 3.60E+04 99.19 99.63 99.60 -
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. 1f1tﬁ&ﬁ1%’1cjizuu ﬁyvﬁqﬁaaﬂmﬂiwu (Effluent) Useansmnwuesseuy (Efficiency) mmgmﬂmmwﬁyﬂﬁa
e (Influent) litlgnity | algnssausown | Ugndauas | lidgnie | algnsssusne | igniaues | (Standard Effluent)
oy 7.15 7.08 7.03 7.07 - - - 50-9.0
QUUYN (D3R IHaITow) 28.0 26.5 26.5 26.5 - - - -
iiled (unJ/a.) 72.0 33.0 15.0 15.0 54.17 79.17 79.17 <50
Fo@ (un./a.) 208.0 184.0 72.0 120.0 11.54 65.38 4231 -
mameﬁaﬁ’wm (wn./a.) 872.0 846.7 761.3 738.7 2.90 12.69 15.29 -
Madu @n.a) 58.8 19.6 14.0 11.2 66.67 76.19 80.95 <40
Twasalulasou @nsa.) 0.04 0.02 0.02 0.01 3111 53.61 60.56 -
Tulasalulaseu wnJ/a) 0.004 0.004 0.003 0.003 2.38 19.05 23.81 -
woalearavua (un./a.) 12.25 10.25 7.50 10.00 16.33 38.78 18.37 -

Wfalnavesy (MPN/100 wa.)
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% o w_ o a =) a da v g M = [y
T]Jﬂ‘inﬂiS‘U‘U‘]J1‘Uﬂ1-!"I!ﬁf]‘]N‘IJi3ﬂH§ﬂ§$ﬂ$!?ﬂ1ﬂﬂ!ﬂ‘Uu1!ﬁﬂ 1%

S il v

3 udefidhgszuy 11N3N82NINTZUY (Effluent) UszAnTMWueeszuy (Efficiency) umsgmﬂmmwﬁywﬁyq
A (Influent) lilgniy | algnsssusoun | Ugndanas | hiignwy | gnsssusnu | igniaues | (Standard Effluent)
% 7.04 7.03 7.03 7.02 - - - 50-9.0
QUUYI (DA UHaITEw) 28.0 27.0 26.5 27.0 - - - -
iiTed (unJ/a.) 45.0 27.0 12.0 12.0 40.00 73.33 73.33 <50
F1o@ (Un./a.) 240.0 200.0 96.0 136.0 16.67 60.00 43.33 -
voadaraiua wn/a) 836.7 802.3 712.0 765.7 4.11 14.90 8.49 -
Riadu wn./a.) 51.8 224 12.6 9.8 56.76 75.68 81.08 <40
Tuesalulasiou wnJ/a) 0.03 0.02 0.02 0.02 10.78 34.20 29.74 -
Tulasdlulasnu wnJ/a.) 0.013 0.012 0.010 0.012 3.20 18.40 5.60 -
woavoSaianye (un./a.) 8.50 8.75 5.00 3.25 -2.94 41.18 61.76 -
flfalndvlesy (MPN/100 wa.) 2.00E+06 1.40E+04 7.00E+02 5.70E+03 99.30 99.97 99.72 -
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9

2

Y 1

3 ﬁuﬁﬂﬁﬁwcjizuu NINeon NI (Effluent) Uszansnmuesszuy (Efficiency) mmgmﬂmmwﬁyﬂﬁa
e (Influent) litlgnity | algnssausown | Ugndauas | lidgnie | algnsssusne | igniaues | (Standard Effluent)
o 7.65 7.24 7.02 7.14 - - - 5.0-9.0
QUUYN (D3R IHaITow) 29.0 28.0 27.5 28.0 - - - -
iiled (unJ/a.) 63.0 27.0 15.0 15.0 57.14 76.19 76.19 <50
Fo@ (un./a.) 216.0 128.0 48.0 64.0 40.74 77.78 70.37 -
mameﬁaﬁ’wm (wn./a.) 746.3 622.3 540.0 554.0 16.62 27.64 25.77 -
Madu @n.a) 574 30.8 14.0 16.8 46.34 75.61 70.73 <40
Twasalulasou @nsa.) 0.05 0.05 0.03 0.03 10.06 36.75 4236 -
Tulasalulaseu wnJ/a) 0.006 0.004 0.003 0.004 3438 51.56 40.63 -
woalearavua (un./a.) 9.25 750 5.25 6.00 18.92 43.24 35.14 -

Wfalnavesy (MPN/100 wa.)
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9

2

Y 1

3 ﬁuﬁﬂﬁﬁwcjizuu NINeon NI (Effluent) Uszansnmuesszuy (Efficiency) mmgmﬂmmwﬁyﬁq
A (Influent) lilgnity | algnssausoun | Ugndauas | lidgnie | algnsssusne | igniaues | (Standard Effluent)
o 7.61 7.29 712 7.17 - - - 5.0-9.0
QUUYN (D3R IHaITow) 28.0 27.0 26.5 26.5 - - - -
iTed (un./a.) 30.0 24.0 0.0 3.0 20.00 100.00 90.00 <50
Fo@ (un./a.) 248.0 88.0 56.0 64.0 64.52 77.42 74.19 -
mameﬁaﬁ’wm (wn./a.) 1096.0 984.0 819.3 958.3 10.22 25.25 12.56 -
Madu @n.a) 109.2 28.0 14.0 14.0 7436 87.18 87.18 <40
Twasalulasou @nsa.) 0.03 0.03 0.02 0.02 11.45 40.66 38.55 -
Tulasalulaseu wnJ/a) 0.013 0.010 0.007 0.008 27.48 4733 42.75 -
woalearavua (un./a.) 14.50 975 6.25 8.00 32.76 56.90 44.83 -
ffalaavosu (MPN/100 ua.) 3.00E+06 7.50E+03 1.80E+03 1.90E+03 99.75 99.94 99.94 -
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9

2

Y 1

3 ﬁuﬁﬂﬁﬁwcjizuu NINeon NI (Effluent) Uszansnmuesszuy (Efficiency) mmgmﬂmmwﬁyﬂﬁa
e (Influent) litlgnity | algnssausown | Ugndauas | lidgnie | algnsssusne | igniaues | (Standard Effluent)
o 7.43 7.17 7.06 7.09 - - - 5.0-9.0
QUUYN (D3R IHaITow) 30.0 28.0 27.0 27.5 - - - -
iiled (unJ/a.) 48.0 15.0 6.0 9.0 68.75 87.50 81.25 <50
Fo@ (un./a.) 232.0 132.0 400 92.0 43.10 82.76 60.34 -
mameﬁaﬁ’wm (wn./a.) 1148.0 1008.3 934.7 944.3 12.17 18.58 17.74 -
Madu @n.a) 92.4 252 5.6 11.2 7273 93.94 87.88 <40
Twasalulasou @nsa.) 0.07 0.06 0.04 0.05 9.88 47.64 20.21 -
Tulasalulaseu wnJ/a) 0.007 0.006 0.004 0.005 8.96 4478 23.88 -
woalearavua (un./a.) 8.75 725 4.50 6.25 17.14 48.57 28.57 -

Wfalnavesy (MPN/100 wa.)
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9

Yy 9 1

3 ﬁuﬁﬂﬁﬁwcjizuu NINeon NI (Effluent) Uszansnmuesszuy (Efficiency) umjiquﬂmmwﬁynﬁq
A (Influent) lilgnity | algnssausoun | Ugndauas | lidgnie | algnsssusne | igniaues | (Standard Effluent)
o 7.86 7.37 7.2 7.25 - - - 5.0-9.0
QUUYN (D3R IHaITow) 28.5 275 27.0 27.0 - - - -
iiled (unJ/a.) 33.0 15.0 9.0 12.0 54.55 72.73 63.64 <50
Fo@ (un./a.) 176.0 96.0 400 88.0 45.45 77.27 50.00 -
mameﬁaﬁ’wm (wn./a.) 837.3 789.0 Jelrlst 723.0 5.77 15.05 13.65 -
Madu @n.a) 112.0 53.2 8.4 8.4 52.50 92.50 92.50 <40
Twasalulasou @nsa.) 0.03 0.03 0.02 0.02 13.44 50.00 36.56 -
Tulasalulaseu wnJ/a) 0.003 0.003 0.002 0.002 26.47 55.88 35.29 -
woalearavua (un./a.) 19.00 13.75 7.00 12.50 27.63 63.16 34.21 -
ffalaavosu (MPN/100 ua.) 7.00E+06 1.20E+04 4.00E+02 4.00E+02 99.83 99.99 99.99 -
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' o w o w 03} s R A oA v a3 3’ = [
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. 1f1tﬁ&ﬁ1%’1cjizuu ﬁyvﬁqﬁaaﬂmﬂiwu (Effluent) Useansmnwuesseuy (Efficiency) mmgmﬂmmwﬁyﬂﬁa
e (Influent) litlgnity | algnssausown | Ugndauas | lidgnie | algnsssusne | igniaues | (Standard Effluent)
oy 7.25 7.12 7.08 7.08 - - - 50-9.0
QUUYN (D3R IHaITow) 30.5 29.0 27.5 28.0 - - - -
iiled (unJ/a.) 48.0 21.0 3.0 6.0 56.25 93.75 87.50 <50
Fo@ (un./a.) 256.0 168.0 56.0 92.0 34.38 78.13 64.06 -
mameﬁaﬁ’wm (wn./a.) 894.7 814.3 Jelrlst 806.7 8.99 20.50 9.84 -
Madu @n.a) 98.0 30.8 5.6 19.6 68.57 94.29 80.00 <40
Twasalulasou @nsa.) 0.05 0.04 0.02 0.02 23.52 51.12 58.08 -
Tulasalulaseu wnJ/a) 0.006 0.005 0.003 0.004 14.55 38.18 29.09 -
woalearavua (un./a.) 8.50 475 1.25 3.25 4412 85.29 61.76 -

Wfalnavesy (MPN/100 wa.)
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Yy 9 1

3 ﬁuﬁﬂﬁﬁwcjizuu NINeon NI (Effluent) Uszansnmuesszuy (Efficiency) umjiquﬂmmwﬁynﬁq
A (Influent) lilgnity | algnssausoun | Ugndauas | lidgnie | algnsssusne | igniaues | (Standard Effluent)
o 7.16 7.11 7.04 7.08 - - - 5.0-9.0
QUUYN (D3R IHaITow) 28.0 27.0 26.5 26.5 - - - -
iTed (un./a.) 42.0 21.0 6.0 6.0 50.00 85.71 85.71 <50
Fo@ (un./a.) 296.0 208.0 128.0 148.0 29.73 56.76 50.00 -
voadaRaiua wn/a) 826.7 792.7 628.0 645.3 411 24.04 21.94 -
Madu @n.a) 131.6 252 2.8 16.8 80.85 97.87 87.23 <40
Twasalulasou @n/a.) 0.03 0.02 0.01 0.01 33.33 60.51 56.52 -
Tulasalulaseu wnJ/a) 0.012 0.009 0.005 0.006 2222 54.70 48.72 -
woalearavua (un./a.) 12.75 725 1.50 3.00 43.14 88.24 76.47 -
ffalaavosu (MPN/100 ua.) 5.00E+06 1.20E+04 1.50E+03 1.80E+03 99.76 99.97 99.96 -
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Yy 9 1

3 ﬁuﬁﬂﬁﬁwcjizuu NINeon NI (Effluent) Uszansnmuesszuy (Efficiency) mmgmﬂmmwﬁyﬂﬁa
e (Influent) litlgnity | algnssausown | Ugndauas | lidgnie | algnsssusne | igniaues | (Standard Effluent)
oy 7.66 7.36 7.12 7.32 : - - 50-9.0
QUUYN (D3R IHaITow) 29.0 28.0 28.0 29.0 - - - -
iiled (unJ/a.) 54.0 18.0 3.0 6.0 66.67 94.44 88.89 <50
FTod (WN./a.) 264.0 148.0 48.0 100.0 43.94 81.82 62.12 -
mameﬁaﬁ’wm wn./a.) 1201.3 1139.0 878.3 918.0 5.19 26.89 23.58 -
Madu @n.a) 88.2 22:4 16.8 16.8 74.60 80.95 80.95 <40
Twasalulasou @nsa.) 0.07 0.05 0.03 0.03 36.78 62.81 62.26 -
Tulasalulaseu wnJ/a) 0.004 0.003 0.003 0.002 39.02 34.15 56.10 -
woavleaitanye (un./a.) 10.50 875 1.75 2.75 16.67 83.33 73.81 -

Wfalnavesy (MPN/100 wa.)
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3 1f1tﬁ&ﬁ1%’1cjizuu ﬁyvﬁqﬁaaﬂmﬂiwu (Effluent) Uszansnmuesszuy (Efficiency) umjiquﬂmmwﬁynﬁq

A (Influent) lilgnity | algnssausoun | Ugndauas | lidgnie | algnsssusne | igniaues | (Standard Effluent)
o 7.12 7.08 7.02 7.04 - - - 5.0-9.0
QUUYN (D3R IHaITow) 29.0 28.0 27.0 27.5 - - - -
iiled (unJ/a.) 45.0 15.0 3.0 9.0 66.67 93.33 80.00 <50
Fo@ (un./a.) 224.0 180.0 56.0 108.0 19.64 75.00 51.79 -
mameﬁaﬁ’wm (wn./a.) 944.0 863.3 762.0 789.3 8.55 19.28 16.39 -
Madu @n.a) 79.8 28.0 8.4 14.0 64.91 89.47 82.46 <40
Twasalulasou @n/a.) 0.05 0.04 0.02 0.02 26.74 60.07 65.38 -
Tulasalulaseu wnJ/a) 0.003 0.003 0.002 0.002 19.35 45.16 38.71 -
woalearavua (un./a.) 4.25 325 1.00 1.50 23.53 76.47 64.71 -
ffalaavosu (MPN/100 ua.) 5.00E+06 2.50E+03 8.00E+02 2.50E+03 99.95 99.98 99.95 -
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Y 1

3 ﬁuﬁﬂﬁﬁwcjizuu NINeon NI (Effluent) Uszansnmuesszuy (Efficiency) mmgmﬂmmwﬁyﬂﬁa
e (Influent) litlgnity | algnssausown | Ugndauas | lidgnie | algnsssusne | igniaues | (Standard Effluent)
oy 7.61 7.21 7.17 D : - - 50-9.0
QUUYN (D3R IHaITow) 28.0 26.5 26.0 26.5 - - - -
iiled (unJ/a.) 54.0 15.0 9.0 6.0 72.22 83.33 88.89 <50
FTod (WN./a.) 224.0 64.0 56.0 40.0 71.43 75.00 82.14 -
mameﬁaﬁ’wm (un./a.) 922.7 816.0 704.0 608.0 11.56 23.70 34.11 -
Madu @n.a) 67.2 33.6 11.2 14.0 50.00 83.33 79.17 <40
Twasalulasou @nsa.) 0.05 0.04 0.01 0.02 23.87 68.39 65.81 -
Tulasalulaseu wnJ/a) 0.015 0.003 0.000 0.001 79.45 100.00 94.52 -
woavleaitanye (un./a.) 13.75 9.00 5.5 4.00 34.55 58.18 70.91 -

Wfalnavesy (MPN/100 wa.)
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Y 1

3 ﬁuﬁﬂﬁﬁwcjizuu NINeon NI (Effluent) Uszansnmuesszuy (Efficiency) umjiquﬂmmwﬁynﬁq
A (Influent) lilgnity | algnssausoun | Ugndauas | lidgnie | algnsssusne | igniaues | (Standard Effluent)
o 7.95 7.48 7.28 7.36 - - - 5.0-9.0
QUUYN (D3R IHaITow) 29.0 29.0 29.0 29.0 - - - -
iiled (unJ/a.) 45.0 15.0 6.0 6.0 66.67 86.67 86.67 <50
Fo@ (un./a.) 144.0 80.0 400 32.0 44.44 72.22 77.78 -
mameﬁaﬁ’wm (wn./a.) 1190.7 966.7 798.7 1006.7 18.81 32.92 15.45 -
Madu @n.a) 64.4 11.2 8.4 2.8 82.61 86.96 95.65 <40
Twasalulasou @nsa.) 0.01 0.01 0.00 0.01 13.73 62.75 40.20 -
Tulasalulaseu wnJ/a) 0.024 0.018 0.011 0.013 26.78 53.97 46.86 -
woalearavua (un./a.) 10.75 6:50 2.25 3.75 39.53 79.07 65.12 -
ffalaavosu (MPN/100 ua.) 5.00E+06 1.80E+04 9.00E+02 2.40E+03 99.64 99.98 99.95 -
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3 ﬁuﬁﬂﬁﬁwcjizuu NINeon NI (Effluent) Uszansnmuesszuy (Efficiency) mmgmﬂmmwﬁyﬂﬁa
e (Influent) litlgnity | algnssausown | Ugndauas | lidgnie | algnsssusne | igniaues | (Standard Effluent)
o 7.9 7.46 731 7.33 - - - 5.0-9.0
QUUYN (D3R IHaITow) 28.0 26.0 26.0 26.0 - - - -
iTed (un./a.) 27.0 18.0 0.0 0.0 33.33 100.00 100.00 <50
Fo@ (un./a.) 136.0 80.0 16:0 56.0 41.18 88.24 58.82 -
mameﬁaﬁ’wm (un./a.) 758.7 750.7 556.3 613.7 1.05 26.68 19.11 -
Madu @n.a) 78.4 42.0 2.8 2.8 46.43 96.43 96.43 <40
Twasalulasou @nsa.) 0.02 0.02 0.00 0.01 27.57 86.01 74.49 -
Tulasalulaseu wnJ/a) 0.017 0.013 0.008 0.010 21.82 54.55 41.82 -
woalearavua (un./a.) 2.50 2.00 1.25 1.75 20.00 50.00 30.00 -

Wfalnavesy (MPN/100 wa.)

14!
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Y a
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Y il i

P ﬁn?mﬁx%’wdiwu 1NINeeNINTZUY (Effluent) Usean5nImueeszuy (Efficiency) nq@jﬁ’]uﬂmﬂqwﬁy’lﬁq
) (Influent) ldlgowes | algnsssusnw | dgnianes | ludlgnie | dgnsssusne | Ugniaues | (Standard Effluent)

o 7.87 7.50 7.19 732 - - - 5.0-9.0
QUUYN (D3R IHaITow) 28.0 28.0 27.5 28.0 - - - -

iTed (un./a.) 42.0 12.0 0.0 0.0 71.43 100.00 100.00 <50

Fo@ (un./a.) 168.0 64.0 24.0 56.0 61.90 85.71 66.67 -
mameﬁaﬁ’wm (wn./a.) 894.7 812.0 685.3 710.7 9.24 23.40 20.57 -

Madu @n.a) 98.0 30.8 2.8 11.2 68.57 97.14 88.57 <40
Twasalulasou @nsa.) 0.02 0.01 0.00 0.01 15.09 69.18 52.20 -
Tulasalulaseu wnJ/a) 0.004 0.002 0.001 0.001 5227 86.36 84.09 -
woalearavua (un./a.) 4.25 250 1.75 2.25 41.18 58.82 47.06 -
ffalaavosu (MPN/100 ua.) 5.00E+06 1.50E+03 5.00E+01 3.00E+01 99.97 100.00 100.00 -

[14!
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' o w o w 03} s R A oA v a3 3’ = [
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9

Yy 9 1

3 ﬁuﬁﬂﬁﬁwcjizuu 1119490091052 1 (Effluent) Uszansnmuesszuy (Efficiency) mmgmﬂmmwﬁyﬂﬁa
e (Influent) litlgnity | algnssausown | Ugndauas | lidgnie | algnsssusne | igniaues | (Standard Effluent)
oy 8.36 7.8 7.53 7.67 : - - 50-9.0
QUUYN (D3R IHaITow) 28.5 27.0 27.0 27.0 - - - -
iiled (unJ/a.) 33.0 9.0 6.0 6.0 72.73 81.82 81.82 <50
FTod (WN./a.) 160.0 48.0 24.0 48.0 70.00 85.00 70.00 -
mameﬁaﬁ’wm wn./a.) 1130.3 1004.0 914.7 9757 11.17 19.07 13.68 -
Madu @n.a) 117.6 5.6 0.0 2.8 95.24 100.00 97.62 <40
Twasalulasou @nsa.) 0.03 0.02 0.01 0.01 4135 73.72 6731 -
Tulasalulaseu wnJ/a) 0.004 0.003 0.002 0.002 18.42 52.63 36.84 -
woavleaitanye (un./a.) 9.50 4.00 0.00 1.75 57.89 100.00 81.58 -
Wfalnavesy (MPN/100 wa.) - - - - - 1 - -
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9

Yy 9 1

3 ﬁuﬁﬂﬁﬁwcjizuu NINeon NI (Effluent) Uszansnmuesszuy (Efficiency) umjiquﬂmmwﬁynﬁq
A (Influent) lilgnity | algnssausoun | Ugndauas | lidgnie | algnsssusne | igniaues | (Standard Effluent)
o 8.02 7.47 717 7.23 - - - 5.0-9.0
QUUYN (D3R IHaITow) 29.5 29.5 29.0 29.0 - - - -
iTed (un./a.) 72.0 12.0 12.0 6.0 83.33 83.33 91.67 <50
Fo@ (un./a.) 264.0 72.0 96.0 72.0 72.73 63.64 72.73 -
mameﬁaﬁ’wm (wn./a.) 1208.0 1193.3 903.3 918.6 1.22 25.22 23.96 -
Madu @n.a) 196.0 39.2 8.4 5.6 80.00 95.71 97.14 <40
Twasalulasou @nsa.) 0.03 0.02 0.01 0.01 40.53 67.42 64.02 -
Tulasalulaseu wnJ/a) 0.007 0.003 0.002 0.003 57.75 76.06 60.56 -
woalearavua (un./a.) 4.50 225 0.00 1.75 50.00 100.00 61.11 -
ffalaavosu (MPN/100 ua.) 9.00E+06 2.40E+03 5.00E+02 3.00E+03 99.97 99.99 99.97 -

144!



v
]

=

De

[ 2’ { [l ] o w o w oy A oA v & g’ o
AT N A - 23 aﬂHtuzunﬁﬂﬁvﬁﬁqn‘uuuazummmumim‘ummﬁz‘uuuTUﬂmLﬁEJ‘ﬁﬂ‘lJﬁzﬂygﬁizﬂznmﬂﬂmuuuﬁﬂ 379U

Y a

(0NDINIATIIU 4.) TUN 24 TUIWU 2546

9

Yy 9 1

3 ﬁuﬁﬂﬁﬁwcjizuu 1119490091052 1 (Effluent) Uszansnmuesszuy (Efficiency) mmgmﬂmmwﬁyﬂﬁa
e (Influent) litlgnity | algnssausown | Ugndauas | lidgnie | algnsssusne | igniaues | (Standard Effluent)
o 8.26 7.72 7.6 7.68 - - - 5.0-9.0
QUUYN (D3R IHaITow) 28.5 275 27.5 27.5 - - - -
iiled (unJ/a.) 66.0 18.0 9.0 9.0 72.73 86.36 86.36 <50
Fo@ (un./a.) 224.0 88.0 56.0 72.0 60.71 75.00 67.86 -
voadaRaiua wn/a) 1312.0 1296.0 864.0 1140.7 1.22 34.15 13.06 -
Madu @n.a) 229.6 532 19.6 42.0 76.83 91.46 81.71 <40
Twasalulasou @nsa.) 0.04 0.02 0.01 0.01 43.23 81.25 72.92 -
Tulasalulaseu wnJ/a) 0.012 0.003 0.002 0.002 74.38 85.12 80.17 -
woalearavua (un./a.) 28.75 13.00 7.75 6.75 54.78 73.04 76.52 -
Wfalnavesy (MPN/100 wa.) - - - - - 1 - -
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9

Yy 9 1

3 ﬁuﬁﬂﬁﬁwcjizuu NINeon NI (Effluent) Uszansnmuesszuy (Efficiency) umjiquﬂmmwﬁynﬁq
A (Influent) lilgnity | algnssausoun | Ugndauas | lidgnie | algnsssusne | igniaues | (Standard Effluent)
o 8.4 7.75 757 7.66 - - - 5.0-9.0
QUUYN (D3R IHaITow) 31.0 31.0 31.0 31.0 - - - -
iiled (unJ/a.) 36.0 18.0 0.0 3.0 50.00 100.00 91.67 <50
Fo@ (un./a.) 232.0 64.0 400 56.0 72.41 82.76 75.86 -
mameﬁaﬁ’wm (un./a.) 1637.4 1421.4 1246.0 1338.7 13.19 23.90 18.24 -
Madu @n.a) 246.4 252 0.0 11.2 89.77 100.00 95.45 <40
Twasalulasou @nsa.) 0.04 0.03 0.01 0.02 21.99 71.99 51.16 -
Tulasalulaseu wnJ/a) 0.004 0.003 0.001 0.002 2821 64.10 51.28 -
woalearavua (un./a.) 29.50 950 0.00 3.50 67.80 100.00 88.14 -
ffalaavosu (MPN/100 ua.) 6.00E+06 1.50E+04 4.00E+02 5.00E+03 99.75 99.99 99.92 -
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v
e

= = \ d' a A o W = a A ' [
ﬂﬁ!‘lJiEJ‘lJmEJ‘lJﬂHQQSHJSZiﬁlﬁfl1‘Wﬂ1§‘1J11]ﬂ‘lli’)\ﬁz‘lJ‘].I‘]JQﬂizﬂﬂgﬂﬂﬂ1iﬂgﬂwaﬂﬂ1\1m—!

1519 -1 MaSeuieuarndedse@niammmsiiidaliTed
P a g4 o o J o .
vesszuuialszAvgnszeznadmauii 1y Amsilgn

Wreaiu Tae3s ANOVA

o

a5 -4 mafSeufsuamasdszantawnstiia
A A = a o4 o @ J o P
FloAvesszuuivlszabgiszoznanmnuii 1 fu Al

msilgnitsaeiu Tasds ANOVA

Duncan Duncan
Subset for alpha = .05 Subset for alpha = .05
FTUY N ITUY N
1 2 1 2 3
Tuilgnily 8 35.52 Tuialgnile 8 15.09
Ugnsssuinm 8 63.90 SIGHUNIEN 8 51.77
Ugnvauag 8 65.91 lansssuinyl 8 65.21
Sig. 1.000 781 Sig. 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.
a Uses Harmonic Mean Sample Size = 8.000.

o

1519 -2 MaSeuieuarnaelss@nsmnmstitiai Ted

o

= A od v Aa
sllf]\ﬁﬁ‘]JiJ‘lJ\T]JﬁzﬂyiﬂigﬂznﬁTﬂﬂlﬂUU'l 2 A T'Illfnﬁﬂgﬂ

Wreaiu Tae35 ANOVA

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 8.000.

a1 95 manfSeuideusunaelszaninmmsaiiia
aS A = A od o & d o A
“1116Wllsziz1J‘]J1N°1Ji$ﬂ¥l§°ﬂi$ﬂ$nﬁ1ﬂﬂmﬂlﬂ 2 U Ny

msilgnitaseiy Tasds ANOVA

Duncan Duncan
Subset for alpha = .05 Subset for alpha = .05
YUY N EANT N
1 2 1 2 3

laialgniias 8 55.00 airlgnie 8 40.19

gnvauag 8 81.65 g 8 60.36
gnsssusnm 8 87.96 ansssusnyl 8 75.87

Sig. 1.000 .293 Sig. 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 8.000.

1519 -3 MaSeuieuarndelse@niammstdaliTed
s a oa TN PN o S
vesssuudalszdugnszegnaninfui 3 34 humailgn

Wyeaiu Taeds ANOVA

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 8.000.

31996 mafTeuieusaunaelszaninmmsaiiia
as a = g~ | o g J o A
%Iﬂﬂﬂ]ﬂﬂiz‘u‘]J‘iJQﬂizﬂyﬁ‘ﬂi$ﬂ$niﬂﬂmﬂﬂu1 39U Y

mstlgnitsaeiu Taeds ANOVA

Duncan Duncan
Subset for alpha = .05 Subset for alpha = .05
STV N e N
1 2 1 2

Tuilgnily 8 65.30 Tuialgnile 8 61.85
gnsssusnm 8 90.19 SIGHUMIEN 8 71.48 71.48
gniauag 8 90.88 ansssuinm 8 78.45
Sig. 1.000 901 Sig. .061 167

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 8.000.

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 8.000.



M5 97 MmalSeudsununalsa@ntammstitiaves
s & ~ a o4 o g o
wisnanuavesszuuialszdsg Nszeznannmnuii 1

Fu hlimsdgnilyaeiy TaedT ANOVA

129
519 910 mslSeufeuaundedszaniamnisthila
o = A od o g o o da
Mauvesszuuiivlszav§nszeznarimnut 1 Ju Al

msilgnisanaiu Tagds ANOVA

Duncan Duncan
Subset for alpha = .05 Subset for alpha = .05
TV N TV N
1 2 1 2

Taitlgnies 8 5.38 Tailgnives 8 57.26
g 8 9.15 9.15 g 8 73.61
ansssuinm 8 14.67 lansssuinm 8 83.82
Sig. 253 .099 Sig. 1.000 204

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 8.000.

M5 98 MylSeudsununassg@nsammstiiaves
s & d a 4 g -
wisnannaveszuuialseang Nszeznannnui

2 5u nimalgnitwdnedy Tagds ANOVA

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 8.000.

a5 911 mafSeudieuaundelszaninmmsiiia
A g = A od o g d o da
WLﬂLﬂuﬂl’ﬂﬁi?ﬁﬂ‘Uﬂﬁﬂi&’ﬂ‘]&!ﬁﬂﬁ%ﬂﬁiﬂﬁWﬂﬂLﬂﬂu1 29U Nu

mstlgnisaaiy Tasds ANOVA

Duncan Duncan
Subset for alpha = .05 Subset for alpha = .05
ERATLY] N 33U N
1 y 1 2

laitlgnies 8 8.95 Tuialgnives 8 66.86
gnaauaq 8 17.68 1gnaauag 8 83.62
ansssuinm 8 21.59 lansssuinm 8 88.98
Sig. 1.000 129 Sig. 1.000 244

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 8.000.

M5 -9 MmySeudsununaslsa@ntammstiitiaves
s & d a ¢ 4 o & d
wisnannavesszuuialszang Nsgeznannnuii

3 9u Alimsilgniwaieiu Tagds ANOVA

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 8.000.

s 9-12 - mafSoudieuaundelszaninmmsiiia
A g = PR o & J o Aa
‘VILﬂl,’f)LlGU’E]\ii?:‘]_I‘1_I‘1Nﬂi&’ﬂ‘l&lﬁﬂﬁ%ﬂ&iﬂﬁ?ﬂmﬂﬂu1 39U Ny

msilgniisaniy-Iagds ANOVA

Duncan Duncan
Subset for alpha = .05 Subset for alpha = .05
FEUY N 5EU N
1 2 1 2

Taitlgnies 8 8.43 Taialgndies 8 73.98
g 8 19.77 gnvauag 8 91.17
1lgnssusnm 8 26.13 lgnsssusnm 8 93.88
Sig. 1.000 .054 Sig. 1.000 .650

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 8.000.

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 8.000.
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Tulasd lulasnuvessyuuialszavgiszoznadniui

1 5u fiimsdgnitaaeiy TaedT ANOVA
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s 916 mslSeufeuaundedszaniamnistila

= a o4 o & J
VlulﬁiﬂVluiﬂimuﬂ]ﬂ\ii3‘”'1]‘1]Qﬂigﬂyﬁﬂizﬂgna1ﬂﬂ!ﬂﬂu1

o

15u Afimsdandiveany Taeds ANOVA

1

Duncan Duncan
Subset for alpha = .05 Subset for alpha = .05
FTUY N TV N
1 2 3 1 2
lajlgnites 8 7.16 Tailgnives 8 15.65
gnvauag 8 17.27 g 8 35.64
gnsssuinm| 8 27.99 lansssuinm 8 40.61
Sig. 1.000 1.000 1.000 Sig. 1.000 .608

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 8.000.

asN 14 maSeuiiouaunaslszantaiwnisiiia
1] 9
Tulasd lulasnuvessyufalszavgiszoznadniui

2 5u nimalgnitwdnedy Tagds ANOVA

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 8.000.

M3 917 mslSeufeuaundedszaniamnistiia
= a o4 o g o
Tuasalulasnuvesszuuilszangszeznasnnuii

o "o

2 5u nimsilgnitsdneiy Tagds ANOVA

Duncan Duncan
Subset for alpha = .05 Subset for alpha = .05
ERATLY] N 33U N
1 & 1 2
laitlgnies 8 24.05 Tuialgnives 8 20.65
gnaauaq 8 39.40 1gnaauag 8 44.74
ansssuinm 8 4647 lansssuinm 8 51.20
Sig. 1.000 .146 Sig. 1.000 277

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 8.000.

M3 915 manffeuiisuauadslsz@niamnsiinia
1 v
Tulasalulasnuvessyuuialszavgiszoznainiui

3 9u Alimsilgniwaieiu Tagds ANOVA

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 8.000.

AMs1e 918 mslSeufeuaundedseaniamnistia

= a o4 o & J
VlumiﬂVluiﬁli!ﬁ]uﬂl’eNix‘mJ“lJQﬂi$ﬂ}1§ﬂi$ﬂxna1ﬂﬂlﬂuu1

o

35y Amsigniivaeie Taegds ANOVA

1

Duncan Duncan
Subset for alpha = .05 Subset for alpha = .05
VY N TREAT N
1 2 1 2 3

Taitlgnies 8 4489 1 8 28.42

g 8 62.66 62.66 3 8 61.01
ansssuinm 8 71.60 2 8 72.59

Sig. 110 411 Sig. 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 8.000.

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 8.000.



M5 19 msulSeudisuannaelszansaimmsthya
o & = a oA o a2
oelosaianuavesszuuivlszangnszaznadnnuiin

1 5u fiimsignitansiy TaedT ANOVA
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AMs1e 922 mslSeufeuaundedszaniamnisthila

Ao A e = a o i o 2
WAalndWosuvesszunialszany  fAszeznardmiuih

Y

19 Alimsdandivaany Taeds ANOVA

1

Duncan Duncan
Subset for alpha = .05 Subset for alpha = .05
TREAT N TREAT N
1 2 1 2
Taitlgnies 8 18.91 Tailgnives 4 99.38
g 8 53.34 g 4 99.62
ansssuinm 8 59.00 lansssuinm 4 99.77
Sig. 1.000 52 Sig. 1.000 174

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 8.000.

M5 920 msulSeudisuannaeilszansaiwmsia

o & = A oA o < o
w@ﬁw@ﬁﬁﬂﬂﬂﬂﬂﬂl@\iigﬂﬂﬂﬂﬂigﬂﬂﬁﬂigﬂxnﬂWﬂﬂlﬂ‘Uu1

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 4.000.

M3 923 mslSeufeuaundedszaniamnisthia

= L ~ a ¢ i o g o
Waalndosuvesszuniailszany  Aszeznardmiuih

2 fu fifimadgnitydreiu Tasds ANOVA 2 5u fifimaignitydreiu Tasds ANOVA
Duncan Duncan
Subset for alpha = .05 Subset for alpha = .05
TV N TREAT N
1 2 1 2
laitlgnies 8 27.99 Tuialgnives 4 99.82
gnaauaq 8 52.44 1gnaauag 4 99.96
ansssuinm 8 68.15 lansssuinm 4 99.97
Sig. 1.000 067 Sig. 1.000 897

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 8.000.

M 921 mslSeufeuaunasdszaniamnisthiia

o & = A oa o g d
V\I'E]fﬁ/\lﬂ5ﬁﬂﬂﬂﬂﬂﬂl@\ii$ﬂﬂﬂﬂﬂi§fﬂﬂiﬂisﬂgﬂﬁ1ﬂﬂlﬂ‘ﬂu1

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 4.000.

AMs1e 924 mslSeufeuaunaedszaniamnisthila

Ao A e = a ¢ i o g
WAalndWosnvesszunialszany  fAszeznardmnuih

35w fidmagnitsaieiu Tasds. ANOVA 35w fumalgnitasieiu Taeds ANOVA
Duncan Duncan
Subset for alpha = .05 Subset for alpha = .05
TV N EEATh] N
1 2 1
Taitlgnies 8 4572 lajaJgnies 4 99.83
g 8 65.06 Ugnvanag 4 99.96
ansssuinm 8 77.39 Ugnsasusnm 4 99.99
Sig. 1.000 195 Sig. 105

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 8.000.

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 4.000.
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v v
i <

matfsaungunuadelszansmumsindavesszuubalszavgidszaznauiuinieany

A5 925 madSeueuaumasdszdntaiwmsiha
as A = A gdy 1 P o a d
fleAvesszuuinlszangn lidgnilvhszeznadninui

a1y Tag?s ANOVA

= cs oA a8 a o @
5N 928 mafFeunsuaunaslssaninmmaiilia
a5 A = a  ody A A o & d
FleAvesszuuialszangn lidgnitvhszeznadninuii

a1y Tae7s ANOVA

Duncan Duncan
Subset for alpha = .05 Subset for alpha = .05
HRT N HRT N
1 2 1 2 3

1 35.52 1 15.09

2 55.00 2 40.19

3 65.30 3 61.85
Sig. 1.000 252 Sig. 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 8.000.

M5 926 mySeuieuarnasdszantaimnsiia

=

v
frfuiieiaiy Tae3s ANOVA

o = a  od o
fiToRAvesszuuiivlseAngnlgnsssuine

=
NnIcyLIA

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 8.000.

= a oA s a o o
A 929 mafSeufeununasdszaniawmsiinia

as o = A gd o
FlofAvesszunialszangnlgnsssuinum

v
finfmieasy Taeds ANOVA

fszezina

Duncan Duncan
Subset for alpha = .05 Subset for alpha = .05
HRT HRT
1 2 1 2

1 63.90 1 65.21

2 87.96 2 75.87

3 90.19 3 78.45
Sig. 1.000 .630 Sig. 1.000 575

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 8.000.

a5 927 madSeuieuaunasdszantawmsiiia
as A = ol - o A T 7S
IToAvesszuvivlssannlgniainssegnannnuiin

a1y Tag7s ANOVA

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 8.000.

o

A1519--9-30  mMyfSeufeuaumasdszantawnstaia

v
o

s = A g4 a A P~
Flopvesseuudelseangnilantauasiszeznarnnnuii

£ L1

@iy 1ae75 ANOVA

Duncan Duncan
Subset for alpha = .05 Subset for alpha = .05
HRT HRT
1 2 3 1 2
1 65.91 1 51.77
2 81.65 2 60.36
3 90.88 3 71.48
Sig. 1.000 1.000 1.000 Sig. .065 1.000

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 8.000.

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 8.000.
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519 934 mslSeufeuaundedszaniamnsthila
a < = a o4y v A A o &
Maduvesszuuiialszavsn hilgniis  Nszeznaiinny

Wa19nu 1aeds ANOVA

Duncan Duncan
Subset for alpha = .05 Subset for alpha = .05
HRT N HRT N
1 1

1 8 5.38 1 57.26

3 8 8.43 2 66.86

2 8 8.95 3 73.98
Sig. 25 Sig. .087

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 8.000.

M 932 mslSeufeuaunaedssaninimnstia
g & = 4> o =
veandananuavesszuuiialszangnlgnsssuinynszoy

v
nafinfuiiaaiy 1ae3t ANOVA

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 8.000.

M3 935 malSeufeuaundedszaniamnisthiia
a 3 = a oA o a
Mapuvesszuuialszavgnlgnsssuinm  fiszoznm

F
fimfuiaedy Tag3s ANOVA

Duncan Duncan
Subset for alpha = .05 Subset for alpha = .05
HRT HRT
1 ) 1 2

1 14.67 1 83.82

2 21.59 2 88.98 88.98

3 26.13 3 93.88
Sig. 1.000 .109 Sig. 157 178

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 8.000.

M 933 mslSeufeuaundedszaniamnistiia
g J = a oA a A
veadananuavesszuuiialszAnmlgniwmenszezna

v
frfuiieiaiy Tag3s ANOVA

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 8.000.

519 936 mslSeufeuaundedseaniamnistia
a < = a o a A o &
Miaduvesszuuilalszavslgniaes Nszeznaifinny

1191901 19835 ANOVA

Duncan Duncan
Subset for alpha = .05 Subset for alpha = .05
HRT HRT
1 2 1 2

1 9.15 1 73.61

2 17.68 2 83.62 83.62

3 19.77 3 91.17
Sig. 1.000 544 Sig. .058 144

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 8.000.

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 8.000.
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5N 940 mafSoudieuaundelszaninmmsiitia
lumsalulasnuvesszuuialsyavgn lignity  Hiszoy

v
nafinfuiaeiy Taeds ANOVA

Duncan Duncan
Subset for alpha = .05 Subset for alpha = .05
HRT N HRT N
1 2 3 1 2

1 7.16 1 15.65

2 24.05 2 20.65 20.65

3 44.89 3 28.42
Sig. 1.000 1.000 1.000 Sig. .386 184

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 8.000.

M 438 mslSeufeuaunaedssaninimnsthia

1l
=

Tulasd luTasnuvesszuuilalszavgidgasssusnm i

v & d o Ao
FTYSIANNNUUINNNU Iﬂﬂ')‘ﬁ ANOVA

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 8.000.

M3 41 manfSeudisuaunaglssansamnstilia
lumsalulasmuvesszuuialssavgnlgnsssusom

v & d i w an
I2YSIANAUNVUUINNNNU Tﬂﬂ?‘ﬁ ANOVA

Duncan Duncan
Subset for alpha = .05 Subset for alpha = .05
HRT HRT
1 2 3 1 2
1 27.99 1 40.61
2 46.47 2 51.20
3 71.60 3 72.59
Sig. 1.000 1.000 1.000 Sig. 155 1.000

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 8.000.

M3 -39 manfFeudiuaimaslsz@niaimnsiinia
Tulasd luTasnuvesszuuilalszangigniwas fszey

v
nafinfuiiaeiy Taedt ANOVA

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 8.000.

M -42  manfSeudisuaunaglssansamnstiia
Tuwsa lulasnuvesszuuiialszaniidgniwas Aszey

v
namduhaesy 1ae3s ANOVA

Duncan Duncan
Subset for alpha = .05 Subset for alpha = .05
HRT HRT
1 2 3 1 2

1 17.27 1 35.64

2 39.40 2 44.74 44.74

3 62.66 3 61.01
Sig. 1.000 1.000 1.000 Sig. 287 .064

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 8.000.

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 8.000.
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AMs1e 946 mslSeufeuaundedszaniamnisthila

flfalnavesuvesszuuiialszaugi hitgnily fiszozinm

9
¥ I o 1

Anpuimeny Iagds ANOVA

Duncan Duncan
Subset for alpha = .05 Subset for alpha = .05
HRT HRT
1 2 1 2

1 18.91 1 99.38

2 27.99 3 99.82

3 45.72 2 99.83
Sig. 194 1.000 Sig. 1.000 174

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 8.000.

M5 944 mslSeufeuaunaedssaninimmstla

o & = a oA o
eaosaiuuavesszuudalseavgnilgnsssusnm 7

v & 3w Ao
I2YIANNUNUVUINNNNIU Iﬂﬂ')‘ﬁ ANOVA

'
=

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 4.000.

M3 947 mslSeufeuaundedszaniamnisthila

flfaTnavesuvesszuuiinlszAuiignossusinm fszoz

v
nafimfuihaaiy Taedt ANOVA

Duncan Duncan
Subset for alpha = .05 Subset for alpha = .05
HRT
HRT 1 1 2
1 59.00 1 99.77
2 68.15 3 99.97
3 77.39 2 99.99
Sig. .085 Sig. 1.000 .897

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 8.000.

M5 945 mslSeufeuaunaedszaniamnisthiia

o & = a oA a a
WeaosaiuuavesszuuialszAvgnilgniwas Nszey

v
nafinfuiaeiy Jaedt ANOVA

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 4.000.

519 948 mslSeufeuaundedszaniamnistia

flfalnavesuvesszuuiinlszAniigniwuas fiszozinm

3
v I o

AnpuIneny Jagd5- ANOVA

Duncan Duncan
Subset for alpha = .05 Subset for alpha = .05
TREAT
HRT 1 1
2 52.44 1 99.62
1 53.34 3 99.96
3 65.06 2 99.96
Sig. 245 Sig. .105

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 8.000.

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 4.000.
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M5 949 WSeufeumnavesszeznafnnuiiiniae

mswsyanTavesdusssusne Taeds ANOVA

Duncan
Subset for alpha = .05
HRT N
1 2 3

2 4 25

3 4 2.25

1 4 5.50
Sig. 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 4.000.

v
o

I {1
M5 950 wWTeueumavesszeznannnuiiniae

mswsyianTavesduiaag Tae3s ANOVA

Duncan
Subset for alpha = .05
HRT N
1

3 4 .50

1 4 1.00

2 4 1.00
Sig. 463

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 4.000.
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