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## 4489084020 : MAJOR INTER-DEPARTMENT OF ENVIRONMENTAL SCIENCE

KEY WORD :HOUSEHOLD EFFLUENT / REUSE / ORNAMENTAL PLANTS
PARAMAPORN OJONGPHEIN: REUSE OF HOUSEHOLD EFFLUENT FOR
ORNAMENTAL PLANTS. THESIS ADVISOR: ASSOC. PROF.ORATHAI
CHAVALPARIT, THESIS CO ADVISOR : ASST.PROF.CHAVALIT

RATANATAMSKUL,Ph .D, 106 pp. ISBN 974-17-4239-8

The objective is to study the feasibility of using household effluent after adjusting concentration
with tap water for ornamental plants.The plants are Pandanus odorus , Heliconia psittacorum and
Sanservieria trifasciata. The study focused on the nitrogen and phosphorus loading in effluent and
their effects to plants and soil .

The results showed that the quality of the diluted household effluent was in the standard of
effluent reuse for irrigation and could replace tap water for plant watering without any significant
effect to yield. In particular, it was quite suitable for Pandanus odorus and Heliconia psittacorum. The
treated household effluent with nitrogen concentration (TKN) at 549.5-723.5 mg/l or nitrogen loading at
4.6-6.0 mg/plant/day with the phosphorus concentration of 80.4-95.5 mg/l or phosphorus loading at
0.7-0.8 mg/plant/day was the most effective to the growth of Pandanus odorus ., especially in height ,
number of leaves and bulbs .For Heliconia ,the suitable nitrogen concentation (TKN) at 395.9-1,011.2
mg/l or nitrogen loading at 3.3-8.4 mg/plant/day and phosphorus concentration at 55.6-123.3 mg/l or
phosphorus loading at 0.5-1.0 mg/plant/day was the most effective to the growth of leaves ,bulbs and
flowers .For Sanservieria trifasciata , it was found that the effluent was not effective to growth rate,
especially of leaves and bulbs.The result from the soil analysis showed that utilization of the

household effluent for ornamental plants had no negative effect to the soil.

Inter-department__Environmental Science . Student’s signature..............coceeeveenenn...

Field of study Environmental Science . Advisor’s signature..............coveieieene.
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pH max 7.63 7.98 7.79 Sl 7.73 7.71 7.68
min 6.87 7.30 7.28 82,5 7.22 7.15 7.14
average 7.32 7.64 7.56 7.54 7.51 7.47 7.44
Temperature max 33.8 B3.3 33.5 334 33.8 333 334
() min 30.1 30.0 30.0 30.3 30.4 30.3 30.2
average 32.31 32.14 32.1% 32.21 323 32.21 32.26
BOD (mg/1) max 0.0 78.0 57.0 36.0 34.5 25.5 16.5
min 0.0 36.6 29.1 23.5 21.0 15.4 9.0
average 0.0 46.5 30.0 26.4 232 17.4 12.2
COD(mg/1) max 0.0 224.0 176.0 128.0 120.0 80.0 80.0
min 0.0 80.0 56.0 48.0 40.0 32.0 16.0
average 0 140.6 98.3 79.4 71.4 45.7 37.1
TS(mg/1) max 1,396.0 2,010.0 1,650.0 1,780.0 1,735.0 1,612.0 1,498.0
min 334.0 630.0 606.0 702.0 554.0 550.0 540.0
average 717.1 1,319.8 1,067.1 1,007.9 921.9 852.6 802.4
TKN(mg/l) max 0.0 67.2 56.0 42.0 33.6 22.4 19.6
min 0.0 28.0 19.6 16.8 11.2 11.2 42
average 0.0 40.7 30.3 22.6 16.9 14.0 8.3
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average 0.0 4.82 3.66 2.88 2.06 0.76 0.58
NO, (mg/l) max 0.10 0.10 0.05 0.10 0.08 0.27 0.01
min 0 0 0 0 0 0 0
average 0.04 0.03 0.02 0.03 0.03 0.04 0
NO, (mg/l) max 0.08 1.16 0.05 0.11 0.13 0.25 0.17
min 0 0 0 0 0 0 0
average 0.03 0.10 0.02 0.04 0.04 0.04 0.04
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FANINARDIT N(aansu/nn.) Available P (Ha@nsu/nn.)
NaIIA HAAN (%) Nna9Ia HAA (%)
1 (85189 1:1) 2,853 21.40 2,404.46 157.16
2 (00519 1:2) 2,795 18.94 2,286.93 144.59
3 (893187 1:3) 2,572 9.45 1,955.70 109.17
4 (5@]51??’31! 1:4) 2,357 0.09 1,899.35 103.14
5 (893187U 1:5) 2,183 -7.11 1,858.06 98.72
6 (9031871 1:10) 1,844 -21.53 1,790.08 91.45
7 (ﬁ"maxm) 1,736 -26.13 1,050.00 12.30
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2 (993189U 1:2) 2,883 22.68 2,241.87 139.77
3 (8R318U 1:3) 2,782 18.38 1,764.41 88.71
4 (993187U 1:4) 2,461 4.72 1,553.74 66.18
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A
AT NN

' oy Qy 1 S o ] 0911
Mo (pH) meﬂumﬂmmamgﬂmwmm INUAIDYN 14 AN

-2
COERLITULHY 1 2 3 4 5 6 7 8 9 10 11 12 13 14
vhiaderinlszih
1:1 7.82 | 7.57 | 7.30 | 7.85 [ 7.54 | 7.74 | 7.63 | 7.59 [ 7.98 | 7.58 | 7.59 | 7.71 | 7.56 | 7.51
1:2 7.78 | 7.56 | 7.28 | 7.74 | 7.51 | 7.59 | 7.60 | 7.49 | 7.79 | 7.56 | 7.58 | 7.57 | 7.45 | 7.36
1:3 7.77 | 7.52 | 7.25 [ 7.73 | 7.50 | 7.57 | 7.58 | 7.46 | 7.70 | 7.54 | 7.57 | 7.56 | 7.42 | 7.34
1:4 7.73 | 7.51 | 7.22 | 7.70 | 7.49 | 7.55 | 7.57 | 7.45 [ 7.63 | 7.52 | 7.54 | 7.55 | 7.37 | 7.33
1:5 771 | 745 | 7.15 | 7.67 | 745 | 7.54 | 7.55 | 7.42 | 7.59 | 7.50 | 7.40 | 7.53 | 7.30 | 7.25
1:10 7.68 | 743 | 7.14 | 7.64 | 7.40 | 7.51 | 7.52 | 7.40 | 7.58 | 7.50 | 7.39 | 7.51 | 7.25 | 7.17
‘lj}TIJSgih 7.57 | 7.36 | 6.87 | 7.63 | 7.38 | 7.39 | 7.50 | 7.21 | 7.34 | 7.37 | 7.26 | 7.35 | 7.10 | 7.15
& ' - JE ' 2 o M
MINN N-3 AIQUNHY °cC) 51]@\11311/]\111!1!@@3?2@?“57]@@@\1 INUAIDYIN 14 AT
yév‘jﬁd?mﬁ“ 1 2 3 4 5 6 ¥ 8 9 10 11 12 13 14
thisaeilszih
1:1 30.0 | 314 | 32.7 | 32.8 | 33.3 | 33.3 | 33.0 [ 32.0 | 33.0 | 32.0 | 30.0 | 32.0 | 33.0 | 31.5
1:2 30.6 | 31.3 | 32.4 | 32.8 | 33.1 | 33.2 | 33.0 | 32.2 | 33.0 | 32.1 | 30.0 | 32.2 | 33.5 | 31.0
1:3 303 | 31.3 | 32.7 | 32.8 | 33.2 | 33.1 | 33.1 | 32.0 | 33.4 | 32.2 | 30.3 | 32.0 | 33.0 | 31.6
1:4 304 | 31.3 | 32.7 | 32.8 [ 33.2| 33.0 | 33.0 | 324 | 33.0 | 32.3 | 304 | 32.2 | 33.8 | 31.8
1:5 303 | 31.3 | 32.6 | 32.7 | 33.3 | 33.0 | 33.3 | 32.1 | 33.2 | 32.1 | 30.3 | 323 | 33.0 | 31.5
1:10 30.2 | 31.3 -32.7| 32.7-| 33.1 | 33.3 | 33.2.|,32.3 (- 33.2{ 323 |- 304 | 322 | 334 | 31.4
‘E’lﬂﬁz‘ﬂ1 304 | 31.5 | 32.6 | 32.8 | 33.2°|.33.1 | 33.4 | 322 | 33.1 | 32.3 |'30.1 | 323 | 33.8 | 31.8
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MINA N4 f1 COD (mgl) mmﬂyﬁyﬂuLwiazclgﬂmwﬂam Af961 14 A%
Snsne ey tl2 3 a4 s | e | 78 9o |w]|un]2|n]|4
thisserhyszah
111 224 | 224 | 224 | 224 | 136 | 128 | 128 | 128 | 128 | 88 | 88 | 88 | 80 | 80
12 176 | 176 | 152 | 152 | 88 | 88 | 88 | 88 | 88 | 56 | 56 | 56 | 56 | 56
113 128 | 128 | 128 | 128 | 72 | 72 | 72| 72| 72 | 48 | 48 | 48 | 48 | 48
1:4 120 | 120 | 120 | 120 | 64 | 64 | 64 | 64 | 64 | 40 | 40 | 40 | 40 | 40
1:5 80 | 80 | 80 | 80 | 32 | 32 | 32 | 32 | 32 |32 |32 |32]|3n]|n
1:10 80 | 80 | 80 | 80 | 24 | 24 | 24 | 24| 24 | 16 | 16 | 16 | 16 | 16
Yz olo |l o ofol ool o|o0o]|o|o|o]|o]o
= ' o - ' g o o
MINN A-5 A1 BOD (mg/l) ¥091 1M Iutdazyan1snaaed NUAI0819 14 A3
S aunaty tl2 34| s e |78 9o w0 n]2|3]| 4
thisdenlszih
11 705 | 78.0 | 57.0 | 69.0 | 525 | 52.5 | 495 | 37.5 | 37.5 | 37.3 | 36.8 | 36.8 | 36.6 | 36.7
12 57.0 | 54.0 | 46.5 | 43.5 | 36.0 | 33.0 | 33.0 | 29.5 | 29.5 | 20.5 | 293 | 293 | 29.1 | 29.2
13 360 | 36.0 | 27.0 | 255 | 265 | 24.0 | 28.5 | 24.0 | 24.0 | 23.9 | 23.8 | 23.5 | 23.6 | 23.5
1:4 285 | 345 | 225 [ 255 | 205 | 21.5 | 240 [ 213 | 21.0 | 21.0 | 21.0 | 21.1 | 213 | 211
15 255 | 225 [ 180 | 19.5 | 165 | 156 | 17.7 | 156 | 155 | 154 | 155 | 155 | 155 | 155
1:10 16.5 | 105 [-9.0-| 135 10.8 | 105 | 12.0.| 12,9 [ 125 | 126 | 125 | 125 | 12.4 | 125
sz 0 0 0 0 |0 0 0 0 0 0 0 0 0 0
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1 ' oy Qy 1 S o 1 c?/’
5NN N-6 A1 TKN (mg/1) "UENUWWQGlHLM'd%GIjﬂﬂTﬁVl@a’GQ INUAIDYN 14 AT
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COERLITULHY 1 2 3 4 5 6 7 8 9 10 11 12 13 14
vhiaderinlszih
1:1 61.6 | 60.2 | 67.2 | 42.0 | 30.8 | 33.6 | 36.4 | 30.8 | 28.0 | 33.6 | 364 | 364 | 364 | 36.4
1:2 47.6 | 37.8 | 56.0 | 40.6 | 22.4 | 224 | 28.0 | 19.6 | 252 | 22.4 | 28.0 | 28.0 | 23.8 | 22.4
1:3 364 | 252 | 42.0 | 21.0 [ 16.8 | 19.6 | 19.6 | 16.8 | 21.0 | 16.8 | 252 | 16.8 | 19.6 | 19.6
1:4 280 | 196 | 33.6 | 16.8 | 14.0 | 140 | 11.2 | 11.2 | 182 | 11.2 | 140 | 11.2 | 11.2 | 11.2
1:5 224 | 168 | 224 [ 11.2 | 126 | 11.2 | 11.2 | 11.2 [ 182 | 11.2 [ 14.0 | 11.2 | 11.2 | 11.2
1:10 11.2 | 56 | 19.6 | 5.8 9.8 5.6 5.6 4.2 9.8 5.8 140 | 5.6 8.4 5.6
1{1‘1J§$ﬂ1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
A ' ' S o &
MTNN N-7 A1 TS (mg/l) ﬁumﬁmﬂmmawﬂmﬁ%ﬂam NVUAIDYIN 14 AT
oA 1 2 3 4 5 6 : 8 9 10 11 12 13 14
dumani
i
dorlszih
111 2,010.0 | 2,070.0 | 1,700 | 1,056.0 | 630.0 | 1.246.0 | 834.0 1,642.5 | 9180 | 1,6560 | 16560 | 7760 | 730.0 1,542.0
1:2 1,650.0 | 18114 | 9800 | 986.0 | 6060 | 918.0 752.0 12140 | 7360 | 13440 | 13240 | 7180 | 6820 1,218.0
13 1,640.0 | 1,780.0 | 880.0 | 9620 | 5680 | 907.0 704.0 1,525 | 7340 | 1,098.0 | 1,100.0 [ 7020 | 668.0 1,216.0
1:4 1,580.0 | 1,735.0 | 7340 | 9140 | 5540 896.0 614.0 1,0475-| 7260 | 868.0 | 8640 | 5840 | 664.0 1,126.0
15 1,356.0 | 16120 | 6480 | 8140 | 5500 | 8180 605.0 8240 | 7200 | 848.0 | 8200 | 5640 | 6520 1,106.0
1:10 1,350.0 | 14980 | 5700 | 7640 | 5440 | 804.0 5480 | 710.0 7100 | 798.0 |- 7150 | 5400 | 644.0 1,038.0
fr’]ﬂjgﬂ’] 1,100.0 | 13960 5450 | 6440 | 3340 | 7500 522.0 682.0 | 5740 | 698.0 | 6800 | 4860 | 606.0 1,022.0




{ 1 oy Qy 1 S o ll QSJ‘
A159N N-8 A1 TP (mg/1) "U’ﬂ\?‘lﬂﬂ\ﬂﬂﬂﬂﬁ%ijﬂﬂWﬁﬂﬂaﬂﬂ NUAIDYN 14 T3
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COERLITULHY 1 2 3 4 5 6 7 8 9 10 11 12 13 14
vhiaderinlszih
1:1 1.0 2.0 3.5 9.5 [725] 525|725 | 2.0 40 | 775 3.0 | 3.25 | 875 | 3.0
1:2 0.7 | 1.25 [ 325 | 7.75 1 6.75 | 2.0 30 [ .75 3.0 | 575 20 | 325|875 | 2.0
1:3 0.5 0.5 05 [ 725 6.5 2.0 20 | 175 2.0 | 475 | 2.0 3.0 6.0 1.5
1:4 0.3 0.5 [ 025]6.75|425| 0.5 1.5 0.5 1.25 | 4.5 1.25 | 2.5 3.5 1.25
1:5 025 | 04 | 025 ] 025 (125] 0.5 0.5 0.5 0.5 [225] 05 1.0 2.0 0.5
1:10 025 04 | 025|025 (125] 0251025 | 0.5 | 025 | 1.25] 0.25 1.0 1.75 | 0.5
‘ljjTﬂig‘ih 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1 1 09; Qy 1 3 w 1 :/l
msNﬁ 1-9 A1 Conductivity (ps/cm) ﬂlmumﬂmmawﬂm‘mmm NUNIDYN 14 A3

RLEAL R 1 2 3 5 6 7 8 9 10 11 12 13 14
Vi
aorinlazah
1:1 1,474.0 1,565.0 1,616.0 1,439.0 1,437.0 1,440.0 1,441.0 1,318.0 1,438.0 1,442.0 1,438.0 1,285.0 1,530.0 1,522.0
1:2 1,250.0 1,268.0 1,492.0 1,365.0 1,370.0 1,350.0 1,348.0 1,211.0 1,362.0 1,372.0 1,373.0 1,182.0 1,400.0 1,420.0
1:3 1,148.0 1,060.0 1,396.0 1,340.0 1,335.0 1,310.0 1,302.0 1,167.0 1,343.0 1,322.0 1,323.0 1,177.0 1,339.0 1,349.0
1:4 1,076.0 | 1,041.0 | 1,371.0 | 12760 | 1,250.0 | 1,280.0 | 1,279.0 | 1,166.0 | 1,247.0 | 1,290.0 | 1,295.0 | 1,093.0 | 1,270.0 | 1,284.0
15 1,042.0 | 1,026.0 | 1,204.0 | 1,258.0 | 1,247.0 | 1,265.0 | 1,260.0 | 1,133:.0-| 1,245.0 | 1,2450 | 1,279.0 | 1,084.0 | 12550 | 1,267.0
1:10 974.0 994.0 | 1,082.0°| 1,238.0 | 12400 | 1,241.0 | 1,221.0 | 1,033.0 | 1,243.0 | 1,241.0 | 1,243.0 | 1,053.0 | 1,146.0 | 1,156.0
‘ﬁqﬂjgﬂj 923.0 962.0 931.0 1,180.0 1,235.0 1,230.0 1,057.0 965.0 1,242.0 1,192.0 1,193.0 1,033.0 1,010.0 1,028.0




4 [ - 2’ Qy 1 < o 1 09;
WTTNﬁ n-10 A1 NC%(mg/l)mﬂﬂuTﬂﬂiuuﬁﬁgﬁﬂﬂ1§ﬂﬂﬁﬂﬁLﬂU@?ﬂﬂTﬂl4ﬂﬁﬂ
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GIEE!

1 2 3 4 5 6 7 8 9 10 11 12 13 14
daumani
N9
aoiszih
1:1 0.0923 0.0066 0.0923 0.0761 0.0896 0.0394 0.0347 0.0069 0.0110 0.0034 0.0456 0.0405 0.0136 0.0305
1:2 0.0455 0.0071 0.0465 0.0704 0.0591 0.0203 0.0244 0.0053 0.0079 0.0051 0.0260 0.1330 0.0095 0.0283
1:3 0.0446 0.0048 0.0481 0.0586 0.0441 0.0234 0.0213 0.0053 0.0095 0.0172 0.0095 0.0177 0.0043 0.0183
1:4 0.0964 0.0075 0.0951 0.0751 0.0327 0.0198 0.0244 0.0885 0.0074 0.0073 0.0084 0.0101 0.0043 0.0078
1:5 0.0414 0.0058 0.0415 0.1226 0.0203 0.0306 0.0270 0.0141 0.0011 0.0217 0.0095 0.0079 0.0115 0.0830
1:10 0.0155 0.0046 0.0155 0.0136 0.0115 0.0177 0.0244 0.0239 0.0142 0.0217 0.0089 0.0079 0.2662 0.0548
szt 0.0001 0.0054 0.0001 0.0058 0.0033 0.0073 0.0033 0.0074 0.0027 0.0117 0.0038 0.0069 0.0038 0.0012
~ 1 - 4 Qy 1 <3 o 1 nszl
MIWN A-11 A NO, (mg/1) Y011 luiaagyan13naand NUAI0819 14 AT
a7 1 2 3 4 5 6 = 8 9 10 11 12 13 14
aungauiin
4
aorhszih
1:1 0.0756 0.0553 0.0766 0.0651 0.0566 0.0194 0.0218 0.0111 0.0155 0.0104 0.0095 0.0170 0.0486 0.0376
1:2 0.0349 0.0256 0.0395 0.0714 0.0261 0.0053 0.0006 0.0167 1.1582 0.0025 0.0173 0.0141 0.0539 0.0170
1:3 0.0506 0.0033 0.0408 0.0332 0.0031 0.0006 0.0073 0.0167 0.0332 0.0037 0.0167 0.0075 0.0488 0.0025
1:4 0.0887 0.0687 0.0789 0.0663 0.0047 0.0088 0.0266 0.0245 0.048 0.0077 0.0112 0.0476 0.1117 0.0266
1:5 0.0544 0.0047 0.0355 0.1323 0.0006 0.0096 0.0280 0.0009 0.0601 0.0105 0.0610 0.0838 0.0013 0.0275
1:10 0.0136 0.0290 0.0144 0.0102 0.0145 0.0283 0.0806 0.0121 0.0050 0.2541 0.0032 0.0299 0.0023 0.0101
F
1i1l5zay | 00017 | 00047 | 0.0019 | 0.0047 [ 0.0277 | 0.0176 ‘| 0.1697 | 0.0296 | 0.0631 | 0.0602 | 0.0498 | 0.0563 | 0.0047 | 0.0152




85

A JRI A 4 4 9 22 '
M3 19N N-12 mmqqmwumu(mumumﬂﬂﬂmaﬂmmmfm’e)mflsmaﬂmmﬁlmmazﬁmmimam

Sasreunaiiaderszah

Asei vimlszah 1:1 1:2 1:3 1:4 1:5 1:10
1 0 0 0 0 0 0 0
2 2.14 0.6 2.8 25 2.5 1.38 1.74
3 3.5 0.8 3.4 3.4 4.56 2 1.88
4 42 1.9 4.2 4.18 546 | 262 | 266
5 4.4 3.02 4.38 4.86 5.88 3.04 3.1
6 5.12 4.06 8 5.7 6.56 3.26 3.28
7 5.16 a7 7.8 7.26 6.98 3.26 3.78
8 5.28 9.32 8.34 7.56 7.54 3.26 3.78
9 5.28 9.32 8.34 7.56 754 | 326 | 3.78

< o 44 & = 4 9 22 '
MITNN N-13 ﬂ11.!’31!11]‘1/]LW?J‘UN(GL‘]_I)IQElﬁmEJGU’ENWIEJ‘Hi’)ll’ﬂiﬂﬂ’lﬂu1%Q1ullﬁa$°§ﬂﬂ15ﬂﬂﬁﬂfi

Sastaaunauiiede szl

A vimlszah = = 1:3 1:4 1:5 1:10
1 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0
5 2.8 8.8 36.4 25.6 8.8 10.8 3.0
6 3.6 13.2 45.2 32.6 14.2 12.4 5.8
7 8.8 27.6 52.0 39.6 18.0 | 22.8 6.8
8 12 37.0 65.6 58.8 24 | 274 7.8
9 14.8 39.4 77.6 67.4 28.0 31.8 11.2
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~ 0 R A { ' A 4 9 22 '
M3 19N N-14 mmuwuamwmu(wueﬂﬂﬂmaEﬁummfmmmﬁ@m&umﬂmmazﬁgﬂmimam

Sasreunaiiaderszah

Asei vimlszah 1:1 1:2 1:3 1:4 1:5 1:10
1 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0
4 0 0.2 0 0 0 0 0
5 0 0.2 3.8 3.0 2.6 0.6 0.4
6 0.6 0.2 4.8 5.0 3.6 0.6 1.0
7 0.6 2 5.0 5.8 4.8 1.4 2.6
8 0.6 24 5.0 5.8 op 2.2 2.6
9 0.6 2.4 5.2 58 52 2.8 3.4

A A A dgl a A a A A F) 2’ Qy 1
ATTNN ﬂ—lSmmqamwusuu(mmmmm)hamaamauaaimuamﬂmﬂmm"lmmazqﬂmsvmam

Famdaunas A TeseTntszen

adai vinlszah n £2 1:3 1:4 1:5 1:10
1 0 0 0 0 0 0 0
2 1.76 1.3 1.8 0.92 1.38 1.8 2.7
3 24 1.8 1.9 1.72 1.98 3.36 3.08
4 32 3 2/52 2.5 45 3.82 3.4
5 3.8 3.1 2.66 2.68 5.06 4.08 3.54
6 3.88 3.62 2.84 2.82 5.12 4.14 3.62
7 -2.66 -3.5 -3.44 222 | 248 | -2.28 2.6
8 -2.66 -3.5 -3.44 222 | 248 | -2.28 2.6
9 -2.66 -3.5 -3.44 222 | 248 | -2.28 2.6
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4 . 24 2 4 Ay ad oy 22 .
3199 n-169 1 unimnulu) Taamasvousa lasnsadimimalungazganiinaasy

Famdrunantneserntszn

adai vimlszah 1:1 1:2 1:3 1:4 1:5 1:10
1 0 0 0 0 0 0 0
2 0.4 0 0 0.4 0 0.2 0
3 1.6 0 0 1.4 0.4 0.8 0
4 22 2.0 0 1.8 0.6 1.4 0
5 22 3.4 1.4 3.2 2.6 2.6 0.6
6 i 3.8 2.6 4.2 4.6 3.8 1.0
7 6.4 8.0 5.6 7.6 8.2 6.0 3.6
8 7.4 11.0 8.2 10.2 10.4 7.4 4.0
9 8.8 13.6 9.8 112 13.0 8.6 5.0

A 0 e e ' A Ay a4 g 22 ,
MINN N-17 ﬁ]mmwumnmeu(wuaﬂﬂﬂmaﬂmmgaaTmuﬂmﬂmﬂumﬂmmawﬂmimam

FdnuANTeAernszn

adait vinlszah 1:1 1:2 1:3 1:4 1:5 1:10
1 0 0 0 0 0 0 0
2 0.4 0.2 0.2 0 0.4 0.2 0
3 0.8 0.6 0.2 12 12 0.6 0.2
4 1.0 1.2 0.8 1.6 1.2 12 0.4
5 1.0 1.4 12 1.6 1.8 1.4 0.6
6 1.0 1.4 1.4 1.6 1.8 1.4 0.6
7 1.8 1.8 1.6 2.0 2.4 1.4 1.2
8 1.8 2.6 2.4 2.6 3.0 1.4 12
9 2.0 3.2 2.6 2.8 3.2 1.6 12
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d‘ o Lﬂ' Q' d? L!' a = L!' 9 g‘ Qy [
137190 N-18 ﬁ]1u3uﬂﬂﬂ‘ﬂLWNﬂJu(ﬂ@ﬂ)IﬂﬂLﬂﬁﬂﬂl@ﬂlaaTﬂ!‘Llﬂﬂﬁﬂﬂ?ﬂu’]ﬂ\ﬂulmagijﬂﬂ'ﬁ‘Vlﬂa'ﬂﬁ

Famdrunantneserntszn

adai vimlszah 1:1 1:2 1:3 1:4 1:5 1:10
1 0 0 0 0 0 0 0
2 0.2 0.4 0.6 0.4 0.4 0 0.4
3 0.2 0.8 0.6 0.6 0.4 0 0.4
4 0.2 0.8 0.6 0.8 0.4 0 0.4
5 0.2 0.8 0.6 0.8 0.6 0.2 0.4
6 0.4 0.8 0.6 0.8 0.6 0.2 0.4
7 0.6 0.8 0.8 0.8 0.8 0.4 0.8
8 0.8 0.8 0.8 0.8 0.8 0.4 0.6
9 0.8 1.0 0.8 1.0 1.0 0.4 0.2

A R A A 2o 4 g 22 '
MINN N-19 mmqamwmu(wummiﬂﬂﬂmaammaumfmnsﬂmﬂmm”lmmazmm‘smam

Sasieunaiider szl

adadi vinlszah 1:1 1:2 1:3 1:4 1:5 1:10
1 0 0 0 0 0 0 0
2 0.3 0 0.42 1.6 2.22 0.42 0
3 0.3 0.7 1.12 2.8 3.78 0.42 0.4
4 1.6 3.98 1.94 5.18 4.5 0.8 0.52
5 33 6.06 3.44 5.66 6.98 1.64 0.78
6 3.64 6.96 5.82 5.92 7.58 3.08 1.32
7 5.56 114 14.88 8.72 9.1 7.42 3.28
8 6.44 12.96 17.72 9.48 10.44 9.84 4.08
9 7.76 16.14 18.32 1018 | 121 | 1222 | 556




~ 0 PRI A 2 o 4 9 22 :
f1319N N-20 mmu“luwmeu(cluﬂﬂﬂmaﬂmmaumﬂi‘ﬂiﬂmﬂumﬂmmazmmamam

Famdrunantneserntszn

adai vimlszah 1:1 1:2 1:3 1:4 1:5 1:10
1 0 0 0 0 0 0 0
2 1.4 0 2.0 2.2 0.4 0.6 0.8
3 1.8 1.6 3.0 3.0 2.6 12 1.0
4 3.4 2.2 3.8 3.8 3.0 2.0 2.0
5 3.8 2.4 42 4.0 3.4 4.4 3.0
6 42 2.4 42 4.2 3.4 5.2 3.4
7 52 2.6 42 5.8 4.0 5.8 4.4
8 5.4 2.6 4.4 6.0 5.2 6.0 4.8
9 6.2 2.6 4.6 6.6 6.4 6.8 5.0
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d‘ o ] d‘ Q' dg, 1 A Qy o d' Y :j Qy [
f1319N N-21 i]11!’31!141!@‘1/]!,1/\!1]6]]1!(14u’f))TﬂEJmaEJ"U?Nfl‘Ll‘JNﬂiﬂiﬂﬂ’)ﬂill”lﬂﬂclulmﬁgﬂmﬂﬁ‘ﬂﬂﬁf’N

FdnuANTeAernszn

adait vinlszah 1:1 1:2 1:3 1:4 1:5 1:10
1 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0
3 0 0 0 0.2 0 0 0
4 0 0.2 0.2 0.2 0 0 0.2
5 0 0.2 0.2 0.4 0 0.8 0.8
6 0.2 0.2 0.2 0.4 0 0.8 0.8
7 0.6 0.2 0.2 0.4 0 0.8 0.8
8 0.6 0.2 0.2 0.4 0.2 0.8 0.8
9 0.6 0.2 0.2 0.4 0.4 0.8 0.8




v 9
M3 n-22 hmiinudsveumerneuneuilgnusauaazaganisnaaes
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AT IAIUNTY 1:1 1:2 1:3 1:4 1:5 1:10 lszah
inaeiinlszi
Y A
Aun
1 16.30 15.12 14.64 15.25 18.17 29.16 24.75
2 11.50 17.35 16.85 17.68 18.48 16.52 15.25
3 10.99 16.36 17.41 14.16 14.74 14.21 14.96
4 13.45 17.32 14.94 12.25 12.67 14.49 15.53
5 9.50 13.73 14.15 13.52 15.93 17.60 16.13
d‘ oy Y Y [ ]
AN N-23 umummwmmaweuwmﬂqﬂmmgmazﬂgﬂmimam
DATIAIUNAY 1:1 122 1:3 1:4 1:5 1:10 1lszah
1hnesetiilszah
Y A
Aun
1 26.95 42.73 34.54 26.45 24.91 20.55 20.81
2 25.55 40.85 30.85 27.77 26.33 20.38 20.39
3 28.34 41.76 35.00 26.62 25.46 21.45 22.94
4 29.53 43.27 34.98 29.34 26.52 23.58 22.39
5 27.65 42.86 32.45 28.12 24.84 22.47 23.71
d‘ g; v Y a =1 1 ]
A3 NN N-24 umummwauaaTmuaﬂauﬂgﬂmmgmawﬂmsmam
AT IUNAN 1:1 12 1:3 1:4 1:5 1:10 1lseih
1hnesetiilszah
Y
AUN
1 12.34 12.37 10.85 9.55 8.23 9.87 10.24
2 9.25 15.54 11.16 12.50 9.92 8.38 11.60
3 10.35 13.65 10.11 10.70 8.69 12.02 8.62
4 8.89 12.31 11.19 8.95 11.30 10.01 8.33
5 10.25 10.18 9.20 8.67 10.69 8.43 8.63
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AT IAIUNTY 1:1 1:2 1:3 1:4 1:5 1:10 lszah
inaeiinlszi
Y A
Aun
1 46.23 54.99 48.02 35.02 3221 30.21 30.18
2 35.48 55.44 46.07 34.42 31.23 31.47 30.56
3 35.69 57.38 45.98 39.32 30.38 31.14 30.74
4 37.86 54.64 49.82 33.25 30.96 30.55 31.2
5 36.28 56.91 47.63 34.03 30.48 30.43 31.05
d‘ g’ ] 9 Qy Y 1 [
A3 1N N-26 umummwmaumﬂsﬂ@uﬂgﬂmmgmawﬂmimam
DATIAIUNAN 1:1 1:2 13 1:4 1:5 1:10 1lszah
naeiinlszi
Y A
Aun
1 32.05 54.96 48.07 43.65 55.50 35.80 60.02
2 41.61 44.15 48.17 38.85 74.83 40.61 70.45
3 58.23 56.73 56.88 38.59 50.44 32.67 37.20
4 55.79 45.78 42.46 56.44 46.88 35.17 54.27
5 78.30 78.12 51.50 48.65 48.29 49.67 52.79
d‘ g; [ 9 Qy o [ 1
AN N-27 umummwmaumﬂswmﬂgﬂmaumazi{ﬂms‘ﬂmm
DATIAIUNAN 1:1 1:2 1:3 1:4 1:5 1:10 1lszah
neaetinlszih
Y A
Aun
1 68.93 95.54 89.95 66.24 78.42 55.53 54.26
2 65.82 90.64 88.05 64.23 76.34 54.69 58.86
3 64.38 93.87 82.39 63.21 68.87 58.33 59.77
4 67.78 94.38 85.47 69.52 70.64 56.45 56.19
5 69.33 97.36 88.83 64.63 75.32 54.79 57.58
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MINN -1 HANMTNATOUANULUANA NN A DALY Analysis of Variance “luﬁmmmqwmmwau

Duncan

A13190 -2 WANSNATOUANUUANANNINEDALULY Analysis of Variance 1Wi5o3dmuluveunsvion

Duncan

N Subset for
alpha = .05
TREAT 1 2 3

5.00 45 2.4533
6.00 45 2.7333 2.7333
7.00 45 3.8978 3.8978 3.8978
1.00 45 4.0800 4.0800
3.00 45 4.7800
2.00 45 49511
4.00 45 5.2244
Sig. .068 .090 117

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 45.000.

N Subset for
alpha = .05
TREAT 1 2 3

6.00 45 3.8444
7.00 45 4.6667 4.6667
4.00 45 10.1556 | 10.1556
5.00 45 11.6889 | 11.6889
1.00 45 13.8889
3.00 45 24.8889
2.00 45 30.7556
Sig. .100 .051 177

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 45.000.
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A13190 -3 WANTNATOUANNUANANNINEDAUUY Analysis of Variance 1UI50981UIUNUBYDIASHOL

Duncan
N Subset for
alpha = .05
TREAT 1 2

7.00 44 2727
1.00 45 .8444
5.00 45 .8444
6.00 45 1.1111
4.00 45 2.3778
2.00 45 2.6444
3.00 45 2.8222
Sig. 110 384

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 44.854.

b The group sizes are unequal. The harmonic mean of the group sizes is used. Type I error levels are
not guaranteed.

MINN -4 HAMINATOUANUUANA NN NADALUY Analysis of Variance 111509A210gav0ad Tty

Duncan
N Subset for
alpha = .05
TREAT 1
2.00 45 1556
1.00 45 3022
3.00 45 4422
7.00 45 7844
6.00 45 .9489
5.00 45 1.1511
4.00 45 1.1778
Sig. 192

Means for groups in homogeneous subsets are displayed. a Uses Harmonic Mean Sample Size = 45.000.
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AN 95 HANTNATDUANUUANANNNEDALUY Analysis of Variance lui3aaduiuluvesed latiie

Duncan

N Subset for
alpha = .05
TREAT 1 2

6.00 45 1.5778
2.00 45 3.0667 3.0667
5.00 45 3.4222 3.4222
7.00 45 3.5333 3.5333
4.00 45 4.4222
3.00 45 4.4444
1.00 45 4.6444
Sig. .051 137

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 45.000.

AN -6 HAMINATDUANVUANANNNEDALUL Analysis of Variance 115993 1munpvead Iattly

Duncan

N Subset for
alpha = .05
TREAT 1 2 3

6.00 45 6000
5.00 45 1.0222 1.0222
7.00 45 1.0889
2.00 45 1.1556
1.00 45 1.3778 1.3778
3.00 45 1.4889 1.4889
4.00 45 1.6667
Sig. .059 .062 226

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 45.000.
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A13190 -7 HANSNATOUANUUANANNNADALULY Analysis of Variance 1U1509311IUABNYDEA IALTiY

Duncan

[ ] Y
MINN -8 HANMITNATOUANUUANA NN NADALLL Analysis of Variance Glut?@ﬂﬂ’ﬂmi;ﬁ‘ll@ﬂﬁu&?ﬂﬂi

Duncan

N Subset for
alpha = .05
TREAT 1 2 3 4

5.00 45 1778
7.00 45 3778
6.00 45 4000 4000
4.00 45 .5556 5556 .5556
2.00 45 .6000 .6000
3.00 45 .6667
1.00 45 .6889
Sig. 1.000 .093 .058 230

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 45.000.

N Subset for
alpha = .05
TREAT 1 ” 3 4

6.00 45 1.7711
7.00 45 3.2111 3.2111
5.00 45 3.9822 3.9822 3.9822
3.00 45 5.5044 5.5044 5.5044
4.00 45 6.3000 6.3000
1.00 45 6.4667 6.4667
2.00 45 7.0733
Sig. .097 .085 071 262

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 45.000.
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v ] Y
MINN 9-9 HANTNATOUANULUANA NN A DALY Analysis of Variance “luﬁmﬁwmu“lmmauﬁqm

Duncan

N Subset for
alpha = .05
TREAT 1 2

1.00 45 1.6000
6.00 45 1.6667
5.00 45 2.1556
3.00 45 2.8222
4.00 45 2.9778
7.00 45 3.0444
2.00 45 3.2000
Sig. 118 311

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 45.000.

[ ] Y
AN - 10 HaNMITNATOUANULUANA NN N AD AL Analysis of Variance “luﬁmﬁwmuwuammauﬁﬂﬂi

Duncan

N Subset for
alpha = .05
TREAT 1 2

4.00 45 6.667E-02
1.00 45 1333
2.00 45 1333
7.00 45 2222
3.00 45 .2889 .2889
5.00 45 4444
6.00 45 4667
Sig. .051 101

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 45.000.
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