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## 5070603321 : MAJOR ENVIRONMENTAL ENGINEERING

KEYWORDS : SWINE BONE/ CADMIUM/ INHIBITION/ UPTAKE/ ORYZA SATIVA L.
WANWIMOL THAMMIKA : USING SWINE BONE POWDER FOR INHIBITION OF
CADMIUM UPTAKE IN CONTAMINATED SOIL OF TWO KINDS OF RICE.
THESIS ADVISOR : ASSOC. PROF. THARES SRISATIT, Ph.D., 206 pp.

The objective of this rescarch-was tor‘ study utilization of swine bone powder for
inhibition of cadmium uptake inseontaminated soil of two kinds of rice. Characteristic of swine
bone powder was studied andsfound that the m;ain component was calcium hydroxyl-apatite.
Study the adsorption isotherm offcadmium ions (II) concentration in synthetic wastewater was 10
mg/] and contact time 72 hours. The results indicated..n.the removal efficiency 21.63 mg/g and the
adsorption isotherm was Langmuir model. Two kmgs of rice: Khao Dawk Mali 105 (Oryza sativa
L. var. Khao Dawk Mali 105) and RD 6 (Oryza s“;zvtiva 1. cv. RD 6) were cultivated by using
treated soil with Cd(NO,),.4H,0 at the con‘centrations-‘of 0,20, 40, 60, 80 and 100 mg Cd/kg soil
and swine bone powder of 5 and 10 g/kg;soil, in expe‘d-ﬁlcntal pots.

The results indicated that two kinds of rice u'cduuld_".-'be grown well and could produce

harvest under all conditions of cadmium concentmti(?n '»_vitl_lrhealthy. The amounts of cadmium
accumulation in varioug parts of rice found that the higﬁe;; ca&nxiurn acctimulation observed in
the roots more than sieiis and leaves; respectively. Seeds and husk were non-detectable for
cadmium. Khao Dawk Mali 105 rice could produce harvest more than KD 6 rice. The results of
cadmium uptake in soil-of two kinds of rice were compared. It was found that RD 6 rice could
cadmium uptake more than'Khae Dawk Mali 105 riceThe efficiency of cadmium uptake in Khao
Dawk Mali 105 rice were in range 4.44-8.79 % and 2.91-7.12'% and RD 6 rice were in range
9.19-17.87 %iand 6.83-14.24 % at the experiment pots were added swine bone powder of 5 and
10 g/kg soil, respectively. Thus, swine bone powder of 10 g/kg soil for inhibition of ‘€admium

uptake i1 contaminated $oil was more than 5 g/kg soil and more production.

Department : ...... Environmental Engineering......

Field of Study : ...Environmental Engineering.....

Academic Year: ................2009
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10 g/kg soil

ND

+0.08

Wi

|
7.36 +0.01

q 100 3 17.87 £0.08 14.24 £ 0.04
F-value 18 20864.827 9007.294
Sig. 18 0.000 0.000

W849 : ND = non determination (Cd detection limit : 0.01 mg/1)
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aTURE faansu @Glaansuseans) | msmda | (NaanSunensy)

blank 500 | 500 | 1"'-“”}5/ 0.00 0.00

3.94 1.97

0.5% T34 | 5.00

1 % 7ue | 5.00 6.58 3.29

4 ¥Tua | 5.00 7.51 3.76

8 114 9.94 4.97

24 %7734 5.83
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A13199 -4 mamInaaoanlszansammssdauaadien (Cd) NaNuTUTUEUAY 30

a Aa o ) 9 1
HAANTUABDANT AIYNINTSANY 0.02 NTY

pH pH AN AN dszansam

na | Bueu | gate | cd” Tmaeed | cd igndda | Zogay mImda

aTURE @Glaansuseans) | msmda | (NaanSunensy)

blank 500 | 500 | "-ﬂ”.{/ 0.00 0.00
0.5 %1 Tua | 5.00 ) 912 2.92 2.19
1 4 Tua 4.10 3.08
4 §Tua 3.45
g Halua | 5. ol : | | 2508 8.36 6.27
24 49T 38 7.78
36 %1704 9.47
48 $2Tug 10.21
72 2 Tua 10.63
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= o w S 2+, 9 9 Aa a o 1A Y
AN V-5 HANITNAADINIAUAANEN (Cd ) ANWUNUUI0 HAANTUADANTAIYN

NTEQNHY 0.02 NTN NITBLIATUAT 0.5-72 F2 119

pH pH ANV ANUVNVY szansam
P Sudu cd” fiwae ol | Cd’ ﬁgnfn”ﬂ Yotz Msmda
FuRw fnansuneans) || ﬁ‘ Sumeans) | MImda | (NaanSunaniu)
blank 0.00
0.5 $2 119 3.54
1 $Tus 8.95
4 $2Tu 12.46
8 H2lua 17.89
24 42 Tug 20.84
36 $2Tus 21.44
48 $2Tua 21.75
72 2T 21.63
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= o w S 2+, 9 9 Aa a o 1A Y
ATINN V-6 HANITNAADINIIAUAANEN (Cd ) ANVUNUUI0 HAANTUADANTAIYN

NTEQNHY 0.05 NTN NIZBLIATURT 0.5-72 F2 119

pH pH AN AN dszansam

na | Bueu | gate | cd” fivdesd. | cd” ignida | Zoga mImda

aTURE ! Sumeans) | MImda | (NaanSunaniu)

blank 5.00 5.00 0.00 0.00

0.5% T34 | 5.00 18.69 1.87

1l | 5.00 . —"'-:‘ ' Sl 47.52 475

4 1w \\ 59.78 5.98

s $otue | 500 PPl \\N‘! ik
udl £ N

24 %7734 8.48

N AN
i [ | g

wiin ol Lo T AN P |

72 $1Tua ) 05 JF , *_' A\ 37.99 8.80
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= o w S 2+, 9 9 Aa a o 1A Y
AN V-7 HANITNADDINIIAUAANEN (Cd ) ANVUNUUI0 HAANTUADANTAIYN

NTEQNHY 0.10 NTN NIZBLIATURT 0.5-72 F2 119

pH pH AN AN dszansam

na | Bueu | gate | cd” fivdesd. | cd” ignida | Zoga mImda

aTURE faansu @Glaansuseans) | msmda | (NaanSunensy)

blank 500 | 500 | 1"'-“”}5/ 0.00 0.00

0.5% T34 | 5.00

38.03 1.90

1 4Tws | 500 | s —"'-;, | 925, |y 49.25 2.46

4 ¥Tua | 5.00

— .
W

\ \t\\;\ \3 72.02 3.60

gl
8 114 \m 34.79 424
24 $9 T4 " e 438

it | soo ol £ 04N e
36 93119 | 5. JVI ﬁ ‘-\ \\\\\ 08 4.40

84w | s, 4 5.0 "IM ' N\ 38.38 4.42

724170 | s. ﬂ l ‘H\\\\t 39.76 4.49
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= o w S 2+, 9 9 Aa a o 1A Y
AN V-8 HANITNAADINIIAUAANEN (Cd ) ANWUNUUI0 HAANTUADANTAIYN

NTEQNHY 0.50 NTN NIZBLIATURT 0.5-72 F2 119

pH pH AN AN dszansam

na | Bueu | gate | cd” fivdesd. | cd” ignida | Zoga mImda

aTURE Nat ‘- ! Sumeans) | MImda | (NaanSunaniu)

blank 500 | 5.00 0.00 0.00
0.5 %1 Tua | 5.00 52.15 0.52
1 #lua | s . 5;‘ Rl 61.52 0.62
4 2l | s Qe 94¢ , : *a%, 70.55 0.71
8 211 ) 024 ) \\E\Vm 0.77
24 41T 7 ‘ 0.88

TR 7/ WP A
i | o | AT ;\‘\\\\-

i sollof i T ARAN B |

724170 | s. ﬂ l ‘i\\\‘t 94.94 0.95
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= o w S 2+, 9 9 Aa a o 1A Y
AN V-9 HANITNAADINIIAUAANEN (Cd ) ANVUNUUI0 HAANTUADANTAIYN

NTEQNHY 0.80 NTN NIZBLIATUAT 0.5-72 F2 119

pH pH AN AN dszansam

na | Bueu | gate | cd” fivdesd. | cd” ignida | Zoga mImda

aTURE ! Sumeans) | MImda | (NaanSunaniu)

blank 5.00 5.00 0.00 0.00

0.5% T34 | 5.00 64.86 0.41

1 9Tue | 5.00 . ' 7080 | 71.80 0.45

4 $2Tua | s, : 934 "}\‘::. 80.66 0.50

8 4T . W 4 1 %\a\\‘\ 36.94 0.54

24 %7734 0.57

- A g\ s
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i soll o f T ARAN Y |
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= o w = 2+, 9 9 A Aa o 1T A 9
A1TINN U-10 WANITNAADINIIAUAALNYN (Cd™ ) ANWUNUUI0 HAANTUADANTAIYN

NTEQNHY 1.20 NTN NIZEZIATURT 0.5-72 52119

pH pH AN AN dszansam

na | Bueu | gate | cd” fivdesd. | cd” ignida | Zoga mImda

aTURE ! Sumeans) | MImda | (NaanSunaniu)

blank 500 | 5.00 0.00 0.00
0.5 % Tue | 5.00 82.75 0.34
1 4 Tua | 5.00 84.95 0.35
4 $2Tus | 5.00 86.69 0.36

8 ua 39.53 0.37

\\m
24 42 Tug ‘ 0.39
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i ol i TR A RANY: |
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A1319%0 v-11 #amMinaaodls Tpmeumsmdauaaiion (Cd™) aANududu10 Naansuaoans

MBMINTZANTY NIzoznatduie 72 51119

m C, C, X x/m 1/ x/m 1/Ce Log x/m Log Ce
0.02 | 10.000 65: 630 ) 1.335 0.130
0.05 | 10.000 - 80 #0.Lis 0.944 0.080
0.10 | 10.000 02l ' - - 0.652 0.010
0.50 | 10.000 .. 9494 ¢ n..,ﬁ_é_& -0.022 -0.296
0.80 | 10.000 g ( B ‘H‘" 5.15 -0.208 -0.712
120 | 10.000 108 30 LAV 0387 | -0.963
NUBIT9) ey (WaaniuAvans)
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% Sand = [(50-13) x 100] /50 = 34 %
% Clay = [(18)x 100]/50 = 36 %
% Silt = 100-(34-36) = 30 %
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M5197 9-1 ANUFBITIVMABNNED 105 Tuganaaesiiiliummanszanny 5 1az 10

NSuADN lansuAY
NITON NITON
24/4/2552 1 2 3 a3 1 2 3 e
0/5 39.1| 38.0| 375|382 0/10 380 | 39.5| 37.0| 382
20/5 39.0 | 36.8 [ 2375 | 137.841 420110 379 | 372| 387 379
40/5 385 | 370 36.1| 3720 40/l0s | 369| 368| 387| 375
60/5 37.0 mddadnte38:3 | 3.6 | =0040 368 | 39.2| 373 378
80/5 38.0u@875 | o800,  37.2 |8.980/10 370 | 362 | 373| 36.8
100/5 3730 So8f B8/l 375\ 1000 369 | 37.0| 382 374
1/5/2552 f,f I
0/5 202 | 45028l 5o 394% " 0110 39.0 | 40.7| 387 | 395
20/5 AW & 385 20110 387 | 381 | 399 389
40/5 39.8 f‘*r37.'9 37.0 38?‘ i40/10 377 | 379| 398| 385
60/5 37.8 | 8.1 -assd 33244 60/10 372 | 402| 378| 384
80/5 38.7 | 338 374 381“: L .80/10 379 | 375| 385| 380
100/5 38.0 | 37.4 {13901+ 384 }-if_i@l]o 373 | 379 | 392| 38.1
8/5/2552 T ?
- Fd i
0/5 41| 401 397| 403 0/10 40.74" 41.2| 392 404
20/5 '. 4:13;.U 38.2 38.9 394 20/10 39.8- JJ 39.1 40.5 39.8
40/5 a6 | 389 | 37.8| 390 4010 383 | 388 | 406 392
60/5 387 | 388 397| 39.1| 60/10 382 | 41.0| 385| 392
80/5 3951 B9%0 | 383 | 389 [180/10 39.0 | 385 39.8| 39.1
100/5 386 | 382 | 398 1389 | 100/10 384 | | 387 | 400 39.0
15/5/2552
/5 430 | =423 445 | 423 0410 43.0h 1 438 45 | 428
20/5 427 |1 40.000 1408 | Ua1.20| [ 20010 4174+ 4100 N42.5 417
40/5 425| 406 | 39.5| 409 | 40/10 402 | 407 | 425 41.1
60/5 405 | 407 | 414| 409 | 60/10 400 | 42.6| 403 | 41.0
80/5 412| 407 | 40.1| 407 | 80/10 407 | 402 | 414 40.8
100/5 404 | 400 | 415| 406 | 100/10 400 | 405 | 418| 40.8
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NITHI NITHI
22/5/2552 | 1 2 3| e 1 2 3| e
0/ 475| 467| 459| 467| o0 474| 480| 465| 473
20/5 466 | 441| 450| 452| 2010 | 459| 453 | 464| 459
40/5 462 | 445| 435 | 447 ) daopo | 443 | 445| 465| 451
60/5 443 | 445|453 | 449 600 138 | 463 | 440| 447
80/5 452 | 4470240 | 486 | “SOM0. padds5 | 440| 452| 446
100/5 44,300 | ot58 | 446 510000 ads | 442 | 457 446
29/5/2552 -‘
A
0/5 522 o Asdd| =sto | ono 519 22| 507| 516
20/5 s04 Lfas ol fago’ —aon T Sono | 00| 403 so2| 40
40/5 SO | sl fra 48.75; L4010 | 4831 485| 502| 490
60/5 ss3ll age (L a0l dsel oo | 47| s00| 485| 487
80/ 49.1 | fagsil @78 4851 80100 | 483 | 482 490| 485
100/5 482 | 479 | 43:; 48.1"‘_'_;‘"_100110 475| 480| 495| 483
5/6/2552 — _._f”
0/5 580 | 5691567 | 572 t0M0n | ss2| sss| 574 sso
2055 |62 5581 Ss8| 5500 20410 57.01! U570 | 572 ST
a5 | %560 | sas| 37| sazl 4000 PSS sa7 | seo| ssa
60/5 542 | 544 556 547 6010 | S538| 568| 545| 550
80/5 553 | 54.6| 53.5| 54.5|n 8010 | 550| 54.5| 552| 549
10015 540.| ‘s39 1/ 548 | (545 [y 10040 | 547l 1539 | s60| 549
12/6/2582
0/5 612 | 60.0.. 59.7.| ~60.3. . 010 61.3. . 616 | 60.5 | 611
20/5 s || 58.74 1589 ¢59.0 | 2010 ¢ | [60.2] | 595 |5 '604 | 60.0
40/5 59.5| 580 572 82| 4010 | 57.7| S81| 602| 587
60/5 57.5| 578| 590 81| 6010 | 572| 60.0| 57.8| 583
80/5 58.6| 82| 569 57.9| 8010 | 82| 57.6| 59.0| 583
100/5 580 | 574 579 578 10010 | 82| 569| 59.3| 581
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NITON NITON
19/6/2552 | 1 2 3 | wd 1 2 3 | wae
0/5 658 | 654 | 652| 655| 0/10 66.8 | 67.0| 662| 667
20/5 646 | 62.5| 643| 638| 20/10 653 | 646| 655| 65.1
40/5 647 | 63.0| 63.04 1636 | 40/10 63.1| 63.5| 654| 640
60/5 62.5 | 6294 632" 629 4 6010 621 | 653| 63.0| 635
80/5 63.4 | w63:d| 620 | 628 | “80/i0 633 | 625| 641| 633
100/5 632 | Goaneet7 | @4 | 0040 | 64| 620| 642| 632
26/6/2552
0/5 719 | il A0 7he [\ 010 20| 32| 25| 726
20/5 707 | 854" 05, 69041 20/10 7140 708 | 71.5| 712
40/5 7080 o1 | 689 {698 4010 69.5| 695 713| 701
60/5 633 Wl 6sd | flod1 6;8';! 6010 68.0| 714] 69.1| 695
80/5 695 | 8904 679 688 80/10 692 | 683] 70.1| 692
100/5 603 | 685 | 6781 6850110010 | 65| 679| 702| 692
3/7/2552 iy ,5_:,:_;
0/5 762 | 75.6 (59| 759 }7?__@/19 769 | 775| 766| 770
20/5 752 | 728 | 745| 742 " 20110 2500 751 760| 757
40/5 y 71 36| 720| Ba| 400 Ba| 1746 | 758| 747
60/5 728 731 34| 73.1| 6010 79| 75s| 17| 738
80/5 57| 70| 712| 26| 8000 733 | 724 745| 734
100/5 73 | 72,50 719 | 72645 100110 41 344 0| 746 | 733
10/7/2552
0/5 80.5| 798| 8021 802| 0/10 81.5| 8.0 2809 | 815
20/5 795 [ 7747 7891 “178.6/1" 20410 80.5: | 798 ["795 | 79.9
40/5 789 | 78| 772| 780 40/10 779 | 788 | 80.0| 789
60/5 770 | 77.5| 778| 774| 60/10 766 | 787 779| 777
80/5 778 | 773 | 756| 769| 80/10 778 | 765| 787| 777
100/5 775 | 769 | 762| 769| 10010 | 775| 763| 789| 776
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NITON NITON
17772552 | 1 2 3 | wd 1 2 3 | wae
0/5 844 | 83.0| 842| 89| 010 850 | 86.1| 850| 854
20/5 845 | 80| 8.0| 82| 20110 847 | 83.5| 83.6| 839
40/5 82.0 | 81.5| 7944 810 | 40110 80| 85| 89| 828
60/5 80.8 | 81.5) 83.0| 813 4 60110 81.0| 80| 84| 818
80/5 310 | “8ks| 795 | 807 | 80710 82| 803 | 82.5| 817
100/5 810 | R0Z0e804 | 507 | 10040 | 85| 00| 81| 813
24/7/2552
0/5 88.5 | @040 8881 s&1 [ 0/10 89.0| 902 | 892| 895
20/5 899 | #5354 870, s76.4 2010 85| 878| 879 881
40/5 sof| 560 | 818 fsad| 40/10 86.0.| 86.7| 87.5| 867
60/5 sa2 sod | 366 SS.E‘_ 6010 855| 86.1| 86.2| 859
80/5 350 | #60) 832 847 80/10 864 | 845| 86.7| 859
100/5 348 |1 848 | 8421 8461010010 | 55| 839| 880| 858
31/7/2552 iy ,5_:,:_;
0/5 93.0 | 912|934 925 ':??__@/19 934 | 941| 938| 938
20/5 938 | 900 915| 918 " 20110 9220 90| 921| 9.1
40/5 y 905 | 90.1| 899] 902] 4010 900" 1908 | 91.8| 909
60/5 852/| 904| 91.0| 89.9| 6010 897 | 900| 905| 901
80/5 ss8| 900| $75| ss8| son0 90.5| 89.0| 90.8| 90.1
100/5 89:0 1 89.07 M887 | F88.94= 100/10 7|1 89,74 880 | 92.0| 89.9
7/8/2552
0/5 962 | 945| 9524 953| or10 970 | 972 @970 | 97.1
20/5 9%.0 | " 93.1] 945 | 949" 2010 95.5 | 945 ["b50.| 950
40/5 93.5 | 932| 93.0| 932 40/10 934 | 93.0| 950| 938
60/5 oL1| 93.5| 940| 929| 6010 929 | 97| 940| 932
80/5 90| 930| 905| 91.8| 80/10 940 | 920| 935| 932
100/5 91.8 | 922| 914| o91.8| 10010 | 916| 91.7| 952| 92.8
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NITON NITON
14/8/2552 | 1 2 3| wae 1 2 3| wae
0/5 100.0 | 985| 99.4| 993 | 0/10 | 100.5| 101.0| 101.2 | 100.9
20/5 100.1 | 96.5| 97.6| 981 | 20/10 98.8 | 980 | 98.1| 983
40/5 96.8 | 96.2 | 9614 964 || 40/10 96.5| 96.0| 982| 96.9
60/5 94.4 | 96.8: 972| 96.1 | 60/10 96.5| 958 | 96.7| 96.3
80/5 952 | 9604938 | 95.0 |“-80/10 96.8 | 95.5| 965| 96.3
100/5 950 | O5dupeoks | 949 | 10040 | 949| 945| os4| os0
21/8/2552
0/5 103.8 | 40204710250 1028 | 010 | 1040 | 1052 | 1045 | 1046
20/5 10370 | 100.04" W07 40124 2010, | 1020 102.3 | 101.4 | 1019
40/5 1000 993 | 992 {=-09:8%  40/10 99.9 99.2 | 101.5| 100.2
60/5 97.9 i 994 | 005 99} Y6010 998 | 99.0| 99.8| 99.5
80/5 985 | 99.0)f -96.9 981 80/10 | 1011 | 987| 99.7| 99.8
100/5 982 | 984 | 976 O8I 10010 || 980 978 1015| 99.1
28/8/2552 )
0/5 106.8 | 105.2 /1056 1059 3/19 107.8 | 108.5 | 107.7 | 108.0
20/5 6.5 103.4 | 103.5| 1045 2010 | Moss4 1060 | 1050 | 105.6
40/5 1095 | 1025 | 1020 | 1027 | 40710 | 103.0 7:"102.4 104.8 | 103.4
60/5 101.0| 102:9°| 1034 | 102.4 | 6010 | 1028 | 102.5| 103.0 | 1028
80/5 1020 | 102.1| 1000 1014 | 8010 | 1035 | 1019 | 1027 1027
100/5~0 {3 10165 | 104,64y 40055 | AOK24 10010 £ |7 1042441009 | 105.7 | 102.6
4/9/2552
0/5 109.0 | 107.5 | 107.84 108.1 |  0/104. | 109.8 | 110.7 | 409.5 [ 110.0
20/5 108,5 | 1105.5 ) 1035/ 106.5 [ 2010 || 107.9: [108.0 |*107:9 || 107.9
40/5 105.6 | 105.0 | 1042 | 1049 | 40/10 | 1050 | 1045 | 107.0 | 1055
60/5 1032 | 105.5 | 105.5| 1047 | 60/10 | 1045 | 1045 | 1053 | 10438
80/5 104.0 | 102.1 | 102.5| 102.9 | 80/10 | 1055 | 1040 | 104.8 | 10438
100/5 | 103.4 | 102.6 | 1025 | 102.8 | 100/10 | 103.0 | 103.0 | 107.9 | 104.6
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NITON NITON
11/9/2552 1 2 3 !ﬂét’l 1 2 3 !ﬂét’l
0/5 109.7 | 108.5 | 109.2 | 109.1 0/10 111.0 | 112.1 | 110.0 | 111.0
20/5 110.6 | 107.9 | 107.8 | 108.8 20/10 110.0 | 109.8 | 109.9 | 109.9
40/5 109.6 | 108.6
60/5 108.0 | 107.4
80/5 107.9 | 107.3
100/5 110.0 | 107.3
18/9/2552
0/5 1104 | 1115
20/5 1108 110.2 | 110.2
40/5 108 109.8 | 109.0
60/5 108.9 | 108.5
80/5 108.2 | 107.8
100/5 110.4 | 107.6

ﬂ'lJEJ’JVIEW]’iWEJ’]ﬂ'i

AR AINIUNRIINYIANY
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M15199 9-2 ANgavestmiien na 6 luganaaesiiilsinaminizgnuy 5 uag 10 nTuAo

nlansuau
NITHN NITON

24/42552 | 1 2 3 | wdy 1 2 3 | nds
0/5 370 | 368 | 365| 1368|010 362 | 375| 380 372
20/5 362 | 38.10 w369 [\ B 200 377] 380 381| 379
40/5 378 | 3654 370 | 370040008 360| 365| 389| 37.1
60/5 38.0 [umd6ur36:0 | 0.0 | =600 370 | 381| 377| 376
80/5 37.0085 2 Lo fal | 36.3.{% B0/L0 368 | 373| 380| 374
100/5 354" Se8f 4570 360 10000 | 370, 360| 358| 363

1/5/2552 f.f 1
0/5 35.1 LaB79fl 5 257 Noho 373 | 388 | 39.0| 384
20/5 | Bl B3 377r /120/10 381 385| 386 384
40/5 383 ¢ 35.5‘ 37.'63; " 40010 372 | 374 399 382
60/5 385 | Be.oll <3754 (37544 60/10 380 | 388 | 380 383
80/5 374 1 368 | 37000 3700 k010 375 | 38.1| 383 380
100/5 362 | 371 13684 365 10040 | 378 | 368| 365| 370

8/5/2552 T ?-: ,
0/5 45| 408 T400| 408] o0 40.8 (" 415 | 419 | 414
20/5 T 3'9;;25 AT A0S 20710 40.9 | :]"41.2 415 | 412
s | arsl| 397| 402| 405| 40m0 400 | 402 | 428 410
60/5 4%7 | 392| 403 | 404 60/10 4097 | 416 | 409 | 411
80/5 400 | 290 | 39.7| 39.6 [2.80/10 402 | 41.0| 41.1| 408
100/5 388 | 39.8 | 8ot | 1392 | 110040 < 4050 1394| 393| 397

15/5/2552
0/5 459 | 450, 44.1,| ~45.0. ~ 040 45.1. . 452 | 455 | 453
205 438 || 45260 4| cud2 | 2000 447 | | 450 [vas2 | 450
40/5 452 | 43.1| 440| 441 40/10 438 | 44.1| 464 | 448
60/5 454 | 430| 439| 441 60/10 445 | 454 | 443 | 447
80/5 439 | 49| 435| 434 80/10 440 | 449 | 446 445
100/5 420 43.1| 425| 425| 10010 | 442| 430| 43.1| 434
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NITON NITON
22/52552 | 1 2 3| wae 1 2 3| wae
0/5 50| 512| 504| 512| 0710 518 | 519 520 519
20/5 492 51.0| 50.1| 50.1| 20/10 505 | 508 | 51.0| 508
40/5 510 | 489 | 50.04 1500 [/ 40/10 49.6 | 49.8 | 52.1| 50.5
60/5 513 | 48.54 49.8| " 49.9' |4 60/10 503 | 510 50.1| 505
80/5 49.7 | A8 49| 49.2 | 80110 500 | 505 | 503| 503
100/5 475 | dpears | 480 | 10040 | 500 | 489| s0o0| 496
29/5/2552
0/5 60.2 | #80.04 5845 5@1.2 0/10 60.0 | 602 | 60.5| 60.2
20/5 ST | #8840 B0, sg04 20010 58471 588| 589 587
40/5 38l 368 | 7.5 (=570 40/10 573 576 60.1| 583
60/5 s3.9 4 sef | #5777, 57#7?; Y6010 58.1| 588| 580| 583
80/5 575 | 6.5 ,57.97 57.(;-:‘1. 80/10 578 | 583 | 582 8.1
100/5 ss2 |56l | ssB 550010 || 575 | 575 | 573|574
5/6/2552 5_{4
0/5 705 | 69 L8 | 694 :-;?}_‘_@/1!9 708 | 700 | 705 | 704
20/5 67.2 689 693| 685 2010 68.50 689 | 693 | 689
w05 || ‘6353.7 66.8 | 67.7] 68.1| 40/10 673" 67.6 | 700 | 683
60/5 700 | 663| 67.8| 680 60/10 681 | 90| 677] 683
80/5 680 | 668 669| 672] 80710 67.6 | 682| 680| 67.9
100/ 650 | 65,7 11650 | 065245 100/10 5|1 6714, 67:2+| 67.0 | 67.1
12/6/2552
0/5 758 | 742| 7404 747| 0/10 762 | 75.1| @I58 | 757
20/5 724 | B} (745 173307 20410 7405 | 743 [N745| 743
40/5 747 | 722| 72.8| 732| 4010 725 728 | 75.1| 735
60/5 751 712 732| 732| 60/10 721 | 743 | 735| 733
80/5 734 721| 719| 725| 80/10 728 | 735| 732| 732
100/5 701 | 708 | 70.0| 703| 10010 | 722| 718| 7L6| 719
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NITHI NITHI
19/6/2552 | 1 2 3| wde 1 2 3| e
0/5 820 80.5| 802| 809| 010 23| 815| 819 819
20/5 787| 792| 08| 7906| 20110 | 802| 80.5| 80.6| 804
40/5 80.8 | 78.5| 790 | 794 ) daomo | 785 79.1| 812| 796
60/5 813 | 773 793 | 7950 6000 782 804| 796| 794
80/5 79.7 |umdSebedSel | GB.6 | S0/ Omtei?9.0 | 79.6 | 792| 793
100/5 75 8W70.0 758 | 76.9 % 10010 |79 | 776 | 778 | 778
26/6/2552 | \
0/5 8754 8587 £3589 64| 0/10 8§75| 872| 879 875
20/5 335 L aisa | As66| 550 2040 | 860 | s58| 864 s6l
40/5 s | 843 84Er (4010 | (837 843 | 865| 8438
60/5 o4l s23 | 4.5, 84.5:;_ 6010 | 835 | 855| 848| 846
80/5 84.0 | JR35ll 834 w3680 8010 | 839 | 849 | 845| 844
100/5 80| 835 | 89:5" 81.6"'{5"}00’/10 83.0| 825| 828 828
3/7/2552 S :JJ
0/5 90.0 | 89.54 =892 | 896 1}“’-;-{1119'- 91.5| 902 | 912| 91.0
205 |Leatoll s70| ss1| 877 2000 | skelt.Jsos | 900 s04
40/5 %80 | 870 | 875| 875 4000 | 86844550 | 80| ss2
60/ 88.5/| 86.1| 87.8| 8751 6010 | 848 | 89.0| 87.9| 87.9
80/5 88.0 [+ 87.0| 865| 872|. 80/10 | 87.0| 882| 880| 877
100/5 847 | “seis'y 830 | Ygsi0 feoao | selof 1856 | 860 | 859
10/7/2552
0/5 o4.1| 927 | 925 931 010 945 | 942 | W80 | 946
20/5 9000 || 912 (935 | ~9l.6f | 2000 | 9207|928 [L037| 928
40/5 920| 900 | 908| 909 | 40/10 | 898| 91.0| 930| 913
60/ 912| 892| 91.0| 905| 60/10 | 904| 91.9| 90.0| 9038
80/5 o1.1| 902 | 95| 903 | 8010 | 903| 909 | 91.0| 907
100/5 885| 900 | 89.0| 892| 10010 | 89.5| 89.0| 90.0| 895
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NITHN NITHN
17/7/2552 1 2 3 | wae 1 2 3 | wds
0/5 96.6 | 954| 950| 957| 0/10 98.5| 97.5| 972 977
20/5 93.0 | 942| 96.7| 94.6| 20/10 95.1| 960 | 97.0| 96.0
40/5 97.5 | 95.1
60/5 932 | 94.1
80/5 94.0 | 94.0
100/5 94.0 | 93.3
24/7/2552 / (\\
0/5 96.7 r / 4';/ !ﬂi \3&\\ 978 | 98.1
';4//9@? UIND
v |l ff s Ih&‘\\\
60/5 94.5 ! ‘! E ﬂh ob\ ‘ 4 93.5| 944
80/5 ! h 1\'\ 93. 943 | 943
100/5 00/1 937 94.7 | 94.0

ﬂUEJ’JVIEJVIﬁWEJ’]ﬂ‘i

AR AINIUNRIINYIANY
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M3 93 HavewAAloNAEAINFIVDIT1IVIAENUZA 105 Tuganaasniidiuimm

NI2QNHY 5 NTNAON TansuAY

Oneway

VA

ANNGI

— h‘ﬁ'ﬁuua"—: a F Slg

Between Groups 5 m -§-W~ . 8.032 .002

o g G LS
B9 27)/E VNN

Post Hoc Té

Homogeneous

40.00 08.1667

99.4000

AR INena Y
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M3 14 HavewAATlINADAINFIVDIT1IVIAENUZA 105 Tuganaasniidiuimm

NT2QNHY 10 NFudon lansuaAy

Oneway

VA

ANNGN
UY

_h‘YlliHIlih"—: d Mean Square F Sig.

Between Group F-— m Q-"m 4273 .018
v A NS
B9 /E VNN

Post Hoc Tests

Homogeneous Subset

-yl-;h

.,I
| 40.00

08.9667 | 108.9667

w0.1667 110.1667

Means for groups n"homogeneous subséts are displayed.
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P = 1 Y ~ Aa (a
ATN 9-5  WAVDIUAALNINAD AN FIUBIVNUYUYI NV 6 Glmmmaamuﬂimmm

NIEQNHY 5 NTNAON TansuAY

Oneway

AN
k'

Sig.

Between Groups ‘d;/ WA %'\ 1\% 262 115

Within Group l ] '

w'/m T_l\\\}\ N

Post Hoc Tests

Homogeneous Subs

93.9333

94.4667

a Uses Harmonic Mean Sample Size = 3.000.
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P = 1 Y ~ Aa a
A1TNN -6 WAVDILAAININADANNFIVDIVIUNUYI NV 6 “lmgw@aamuﬂimmm

NTzQNHY 10 3NN lansuAy

Oneway

DVA

AINNIN
k')

hﬁuwu-&—f d Mean Square F Slg
Between Groups i'"" o

2, &
Within Group ‘t";/ W ﬁ %'\ g\“‘
Total M ! E ‘\C\\\\\\'\,

Post Hoc Tests

6.094 .005

Homogeneous Subsets

Means for groups 1‘homogeneous subscts are displayed.

QWWGQﬂ?W%W@’BW&I’]ﬂH



A ~ ~ ' A ' —
AT NN -7 L‘]JiEJ‘]J!“VIEJ‘]Jﬂ’NlJL!GIﬂGINlemuﬂﬂmﬂllﬁﬂﬂ’s N

T-Test

P> }n’h\

& //AH\\'

ANVGA

Std. Error

Mean

VI E= e | tm:b
& DE AN

37965

41058

a\\'

r
Levene's Test for Equality

of Variances

Sunamanszgnuy 5 1az10 nsuden lansuau

AN

t-test for Equality of Means

99% Confidence Interval

of the Difference
# . Mean Std. Error
—J
F o é ference Difference Lower Upper
Equal variances .
. -.6333 55921 -2.15907 .89240
assumed
Equal variances
-.6333 55921 -2.15962 .89295
not assumed ﬂ &

AN TUUNINGAE
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T-Test

ANVGA

Std. Error

Mean

\ |
l'l - E\i\\\‘ﬁ‘

.30616

41391

il ] e ui\\\
b4

Levene's Test for Equality |

of Variances

-test for Equality of Means

AN

99% Confidence Interval

of the Difference
Mean Std. Error

I"lrﬂ fference Difference Lower Upper

Equal variances -
2.439 | -1.0556 51484 -2.46024 34913

assumed 4

Equal variances
-1.0556 51484 -2.46737 35625
not assumed ﬂ q‘

AN TUUNINGAE
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A =~ ~ ' A '
AT NN -9 L‘]JiEJ‘]J!“VIEJ‘]Jﬂ’NlJLmﬂGINlemuﬂﬂmﬂllﬁﬂﬂ’s

T-Test

a v
YUAU

AU Y1IABNNEA 105

=
[HUYINY 6

Levene's Test for Equality r

o
r

&

II /i w\‘i\“‘a om
&4 X VAN

4
DI GlQNWANQﬂLﬂﬂﬂM 5 nFusion lansuay

oup St u\‘a_\._

’\QQ\\- eviation Std. Error Mean

37965

1293 30616

\\

AN TUUNINGAE

of Variances test for Equality of Means
99% Confidence Interval
of the Difference
Std. Error
e e ————
F e — "ﬂ ference Difference Lower Upper
ANNG Equal variances e
268 | | 14.0889 48772 12.75820 | 15.41958
assumed |
Equal variances
32.539 1 14.0889 A8772 12.75467 15.42311
not assumed ; " ﬂ q
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A =~ ~ ' A '
AT NN 9-10 L‘]Jifl‘]J!“l’lEJ‘]Jﬂ’J"lmmﬂﬁNlemuﬂﬂmﬂllﬁﬂﬂ )8

T-Test

a v
YUAU

ANV

F1v190ANLA 105

Y =}
VIURUYINY 6

Levene's Test for Equality ’

of Variances

ANV

USnamanszgnuy 10 nSuaen lansuau

o

\k\\ d. D¢ iation

Std. Error Mean

41058

1.75608

N
)N

41391

test for Equality of Means

AN TUUNINGAE

r

99% Confidence Interval
of the Difference
fean Std. Error
F e ‘ ference Difference Lower Upper

Equal variances e

.072 | 13.6667 .58301 12.07598 15.25735
assumed
Equal variances
I 23.442 33.998 1| 13.6667 .58301 12.07598 15.25736
not assumed N ON £ T4 - g b '
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VYoyaraNaN (1NARN) U aBIT NI | AT IZHNaVDIAAINENAD

' SPSS : One-way anova

Y
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MR 2-1 WARAAUDIT1IVIABNNZE 105 Tuganaassililsmuminizgniy 5 niuae

nlansuau

LELIAN Wi () AnaY
0/5-1 1 70.24
70.
168.74 22
, i . 64.
! A 7
8 .
I ol
Ik e 1 60.01
0/5- E
d..-.
6 -
di
A 58.08
100/5-1 56.45 5

£0100/5-2 57.200.7

E‘: U ET ol TV WEINT) 9
AR TUNN NS Y
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M51970 22 HARAAYEIT 1V IRENVEA 105 TuganaaoenlUsuimminszgnny 10 nFuao

nlansuau

A0eN9 WnIln (M) Anay
0/10-1 75.54
, 75.
233 57
e 8.
4 L 6
-3 |
ol ol
- 2.37
160/10- =
i ‘.-.i.,l}
60 -
s =y
LA 60.29
100/10-1 57.75 5

£2100/10-2

AUt

59.95.0

g1V TUEI 1T
ARIANTAUNNIINGIAY
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M15199 23 waraave 1 IKtien nv 6 luganaassnlUSinannszgnuy 5 nfuaen lansy

a

AU

A0eN9 WnIln (M) Anay
0/5-1 57.40
56.
55.65 4.57
8 52,
! A 7
8 .
I ol ol
§ e 51.17
0/5- E
LA
6 -
di
oA 48.51
100/5-1 44.64 4

£0100/5-2 45860

E‘: U ET pELSINEENINMN!
AR TUNN NS Y
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M 2-4 waraauesdmiier nv 6 luganaaesdiidsumninizgnuy 10 niuAo

nlansuau

A0eN9 Wl () AnaY
0/10-1 61.26
: 62.
9.65 73
{4 5.
4 A 4
-3 |
ol ol
- 3.57
160/10- =
i : ‘.-.i.,l}
60 =
- =
A 50.28
100/10-1 49.09 4

#7100/10-2 49.14.0
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MINN N5 WaveIUAATINADHANAAYDIT1IVIAENUZA 105 TuganaaonilTuIum

NTEQNHY 5 NTNAON TansuAY

‘Yoll'mr-»ﬁ: f VICA juare F Slg

Between Groups 63.330 .000

Within Groups //‘:W‘ QEM\&EE ‘
Total yﬁ 7 Erh?\\&\\

Post Hoc Tests

Homogeneous Subsets

a
Duncan

A, ' ! 3
ANULVNUU ; alpha =.01

Cd

1

68.2200

"] ﬂ I‘?0.2433
1 000 072

2l
9=

=

9 ‘W'] AHTRNRIIRBINY

a Uses Harmonic Mean Sample Size = 3.000.
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AN N-6 WAVDIUAATINADHANAAYDIT1IVIAENUZA 105 TuganaaonilTuIum

NTzQNHY 10 3NN lansuAy

: Y.IIPIvhﬁr i Mean Square. F Slg

Between Groups Fi ] = 60.061 .000

s ] (8 S
- /ﬁ/g gc_\ N

Post Hoc Tests

Homogeneous Subsets

Duncan”
Yy 9
ANULVNUU
4
100
72.5733
- 75.5400
042

9 W] A AT %@%’i@%%%ﬂ Y

a Uses Harmonic Mean Sample Size = 3.000.
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= = ' a Y} ~ Aa (a
ATT NN R-7  HAVDILAALNIUNDNANAAUDIVINUYIHYI NV 6 Glusl):ﬂﬂﬂa@\‘]ﬂllﬂﬁﬂ']ﬂ\lwq

NTEQNHY 5 NFNAON lansuAy

Oneway

p‘.uhij-.m- V] r;q.-\lwg F Slg

Between Groups f | s was) | 2168 000
Within Groug /f /B &\;\\\‘h
o M 9\\\\\\

Post Hoc Tests

Homogeneous Subse

a
Duncan

Y v
AUV NUU

5111700
|

"IF
52.7200

4.5700 | 54.5700

57.3967

snm mmmummmaﬂ

a Uses Harmonic Mean Sample Size = 3.000.
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= = ' a Y} ~ Aa (a
ATTINN N-8 HNAVDIUAPUNIUNONANAAVDIVIUYIHYD NV 6 Glusl):ﬂﬂﬂaﬂ\‘]ﬂuﬂilnqu

NT2QNHY 10 NFudan lansuaAy

r Squares f Mean Square. F Slg

Between Groups 85.| 32.366 .000

50, | i
ool ) (Ao
Total _ Iﬁ / %C\\&\ N

Post Hoc Tests

Homogeneous Subsets

Duncan’
GRRPUSETRY F e . bsct for alpha = .01
Cd = 4 5
100
80 S e 2 1 e
60 :
40 552938 || 552933
577300 | 57.7300
g I"] ‘F] | 612600
" 064 012

AR ARTRINRIIRBIN Y

a Uses Harmonic Mean Sample Size = 3.000.
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M13199 2-9 ITEUMBUANUUANAINAVDILAATBNADHAR SunamInszgnuy 5 1az10 nsuden lansuauy

T-Test
f D S t
i k‘h
- ’\ \ Std. Error
nige ‘ / . \"- Deviation Mean
minwaati mr l rf \ 1.29987
‘
Levene's Test for Equa
of Variances t-test for Equality of Means
99% Confidence Interval
j M Std.E of the Difference
: ey ean td. Error
F |} : °d) ‘l Difference Difference Lower Upper
et Equal variances
1.620 -3.33333 2.06830 -8.97647 2.30981
assumed
Equal variances not
-3.33333 2.06830 -8.99119 2.32452
assumed

rd
il o

AN TUUNINGAE
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— v 6 “lQmmmmmﬂwm 5uaz10 PTuABN lanTuAL

A ~ ~ ' A ' s
AT NN N-10 L‘]JiEJ‘]J!“VIEJ‘]Jﬂ’NiJL!GIﬂGINlemuﬂﬂmﬂllﬁﬂw

T-Test
e oup S t \
a vh
- S.' \ Std. Error
__. \\1 Deviation Mean
l;u,e::-, »«l;\\t;\
10 A3’ l’ s | s \\5‘\ 68533 110434
Levene's Test for Equa
of Variances t-test for Equality of Means
99% Confidence Interval
of the Difference
| Mean Std. Error
-
F g:“"l Difference | Difference Lower Upper
i
vhminmaadn Equal variances -
1.042 il .089 | -2.49833 1.42649 -6.39037 1.39371
assumed ¥
Equal variances not
-2.49833 1.42649 -6.39945 1.40278
assumed

’QW']NT’I?WNW]’JWB'\ &

(49!
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M13199 2-11 58UMEUANVUANAIINAVDILAABNADHE SMUMINTEYNHY 5 NTUADN lansuan

T-Test
'\ N
¥ 1// /‘5 ]'\\ . td. Deviation Std. Error Mean
: @ =) F '.
HIKUNNAAUT) ﬂJ’I’JﬂJ'lTJﬂE]ﬂIJ“’ ‘ I"'n. \"'\ 5.51490 1.29987
Huvtigan ' l N ' 11880 m 3.83088 90295
#
3“- ! V
F ‘-F_.
Levene's Test for Equali ;:,g - \
of Variances ' t-test for Equality of Means
il 99% Confidence Interval
of the Difference
j Mean Std. Error
F & -t —df 1 Sio(2-tarled ,. Difference Difference Lower Upper
7 . <9 | - . .1 a0 W,
Wminmdato Equal variances i .'
6.248 10.90611 1.58271 6.58784 15.22438
assumed
Equal variances not
10.90611 1.58271 6.55662 15.25560
assumed

AN TUUNINGAE

€Sl



A =~ ~ ' A '
AT NN N-12 L‘]JiEJ‘]J!“VIEJ‘]Jﬂ’NiJL!GIﬂGINlemuﬂﬂmﬂllﬁﬂw 6

FMURINTEYNHY 10 NFUDN TansuaAn
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T-Test
S N 1 :
ﬂfﬁm’l’n \\\X\\ Std. Deviation Std. Error Mean
Wininwdatnn ﬂ’J’nmnﬂe ' ' 1.60879
"l '\ 4.68533 1.10434
i 2 \
WP 12
e A\
Levene's Test for Equa = T s
Fadabr L
of Variances = t-test for Equality of Means
EIT.
1":‘- . 99% Confidence Interval
| of the Difference
——— e ——— ¥ Mean Std. Error
F Difference Difference Lower Upper
ihminusEadng Equal vari
qual variances
5.645 11.74111 1.95135 6.41706 17.06517
assumed
Equal variances not
111 1.95135 6.37622 17.10600
assumed 1
[ L * )

’quﬂ*ﬂﬂimﬂﬁﬂﬂﬁﬂaﬂ
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M15190 -1 USuamsazauuaadionludiuaegvesiinuiaenuza 105 Tuganaaoiil

YTNAUMINTZYNHY 5 NFUdDN lansuan

MIUIABNNLA 105

Yy 9 IS
ANNUYNYUVDIAAUNEN (mg/kg)

I OLIIAN 19,

Da

0/5-1

0/5-2 _uite

0/5-3 D

20/5-

40/ 'ND

40/5-24 #ND!

™

60/5- F | 11

60/5-3

0/5-

60/5-2 A D)

don | @u Ty 30
_ND | ND | ND

ND | ND

ND | ND

ND | 206

“ND | 201

D | 209

11 | ND | 585

ND | 5386

D ND | 599
ND 10.84

ND 10.86

2.47 ND 10.98

7| 1577

n ' 15.78
0.44 15.95

ND 7.15 .60 27.06

QRN IR INYAD
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M13197 -2 Usuamsazauuaadionludiuaegvesiinuiaenuza 105 Tuganaaoiil

YTNaMINTZRNHY 10 NFuaoN lansuan

YIVNIABNNA 105 ANMYNTUVDIMAAITiEN (mg/kg)
M08 A0 A lu 30
0/10-1 “\\”,:ur ' ND ND ND
0102 :__...h__:" ff“’ ND ND
0/10- j vs-....‘- ND ND
20/10-1 _ I mm& ND 1.25

27/ A\ SR
777/ %8 N
ol AU PN e | o
40/10- I "'Er ND ‘\N\K\ ND 4.02

J £55: VTR

60/10- ' w ‘\\ ND 6.87
60/10-2 A 9 ND 6.54
60/10-3 6.42
10.62

11.08

11.13

21.49

QRIAINIULNING 1A
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d‘ a = 1 1 9 ~ d‘d
ATNN ¥-3 ﬂiﬂ1mﬂ15ﬁ3ﬁﬂl!ﬂﬂlﬂEJlIGlUﬁ’JUGI'N"]“Ui’N‘ll']’JLWHEI’J NV 6 Glu%gﬂﬂﬂﬂﬂ\‘lﬂll

YTNaMINTZYNHY 5 NFuaoN lansuan

Y IS Yy 9 =
VIAUHUEI NV 6 ANNUYNYUUDAAUNEN (mg/kg)

Y v < = Y
#0819 e oaen | A Ty

ER L]

0/5-1 ND

ND

0/5-2

ND

0/5-3

ND

20/5-

4.11

4.17

4.09

14.26

14.25

14.32

25.34

25.57

25.52

38.06

38.01

37.95

55.56

QRN IR INYAD
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d‘ a = 1 1 9 ~ d‘d
ATNN ¥-4 ﬂiﬂ1mﬂ15ﬁ3ﬁﬂl!ﬂﬂlﬂEJlIGlUﬁ’JUGI'N"]“Ui’N‘ll']’JLWHEI’J NV 6 Glu%gﬂﬂﬂﬂﬂ\‘lﬂll

YTNaMINTZRNHY 10 NFuaoN lansuan

PAKHYI NV 6 ANMYNTHVDIAAIiEN (mg/kg)
A30819 wda | laen | dw Ty 310
0/10-1 ND ND
0/10-2 ND ND
0/10-3" ND ND
20/10- 3.22
20/10- 3.18

3.25

8.37

8.32

40/10-3 8.31
60/10-1 0.64 20.49
60/10-2 0.61 20.30
60/10-3 19.96
32.47

02 1 ND | ND | 58 | 32.98
32.94

48.69

QW']ENﬂ‘mJ UANINYAY




A 9 a d Aaa A a 1 1 9 a
AN ¥-5 “Uf)ll”ﬁ’lllﬂiwﬂﬁﬂﬁﬂiiﬂﬂlﬂﬁﬁgﬁll!L‘ﬂmllEJllGluﬁ’JuWN"FUfN‘UTJ“UTJﬂ@ﬂiJ%ﬁ

105 TugganaaoanNismaminszgnny 5 niuden lansuau

Oneway

Between

Total

Between

160

Sig.

2735.706

.000

.000

Between

Within
.145 12 .010
Groups
Total 1369.939 17
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Post Hoc Tests

Homogeneous Subsets

a
Duncan

Y v
ANUVUUVU

Cd

0

20

6 // /i \?\\\\E 2
80 'I/jfﬁ 'i\\\\ 6.5200
w | AL \\\\\

Sig. aFr l ﬁ!‘{_}i ~§\\\w | 1000 | 1.000
L

Duncan’ L

L 3N

7

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 3.000.
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Post Hoc Tests

Homogeneous Subsets

R L

a
Duncan

AN ,”/ ubset for alpha = .01

Cd

0

20

40

60

80 15.8333

o A LAY
7 AN

Sig. "l .H! : Il\ \‘\k 000 1.000 1.000

,"x. e displayed.

WO
2y
nohic Mea ple 000.

ﬂ‘HEJ’JVIEmﬁWEJ’lﬂﬁ
9 AINIUURIINEAE



{ a d aa |a 1 1 a
A5 19N -6 “fllf)ll”a’ll,ﬂi13ﬁﬁﬂﬁﬂiﬂ1mﬂﬁﬁ&’ﬁﬂllﬂﬂlﬁleJqluﬁ’)uﬁNﬂﬂlﬂﬂ%TJﬂﬂ’Jﬂﬂﬂll%ﬁ

105 TugganaaoanNismamnszgnuny 10 niuden lansuau

Oneway
Sig.
<
an Between ——
UUU
-
"\q =
o [
1laen
Total
9’1’14 Between .
20.328 2160.036 .000
Groups
. Within
1w
.000
q Total
3N

Between

Groups

.386

12 .033

Total

814.912

17
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Post Hoc Tests

Homogeneous Subsets

a
Duncan

ANUTUTY Subset for alpha = .01

Cd N 4 5 6

0

20

40 %im-u;, —

> AF
60 v "7‘&‘1"\\

80 3 ‘”/jfg l\”\\\\x\ 5.4500

100 ’Il \\“ 6.6667

Sig. | l l ‘E-.r ”\‘\\\\ 1.000 | 1.000

ts @ d1 played.
\

=3.000.

ﬁ
g

A REHABRENE

q 100 3 5100
Sig. 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 3.000.
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Post Hoc Tests

Homogeneous Subsets

R L

Duncan’

Y v
ANUVUVU

Cd

0

20

40

60

80 10.9433

100 21.3000

Sig. 1.000 1.000

U
A
N

us sub .-"g are displayed.

Size = 3.000.
g A
\Z X

AULININTNEINS
ARIAINTUNNINGAY
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A 9 a d aa (A =\ ] 1 9 =
AT WN ¥-7 ‘lli’]i;lﬁ')lﬂi']%ﬂﬁﬂﬁﬂiﬂ']mﬂ'lﬁﬁ%ﬁllllﬂﬂmEllliua")u@']ﬂ“]‘llﬂﬂ‘ll'nlﬁuﬂ') nv 6 11

FANAADINTUTMIURINTEYNHY 5 NTUEDN TanTuAY

Oneway
F Sig.
1<}
oA
wlden
Total
é’fu Between
7060.523 .000
1y
B _ 310
1 1.972 12 .005
Groups
Total 5223.108 17
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Post Hoc Tests

Homogeneous Subsets

a
Duncan

ANV ' for alpha = .01

cd N 4 5 6

0 3k
20 32267

40

60 Il -
80 3 F JERT AS 9.2467

100 v ' . 14.5667

Sig. )00 1.000 1.000

ea T s,iny t displayed.

s Ha ple =3.000.

1.4033

Sig. 1.000 1.000 136 1.000

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 3.000.
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Post Hoc Tests

Homogeneous Subsets

R L

a
Duncan

Y v
AUV NUU

Cd

0

20

40

60

80 | 38.0067

100 55.5100

1.000 1.000

Sig.

) .-"g are displayed.

Size = 3.000.

ﬂ‘HEJ’JVIEmﬁWEJ’lﬂﬁ
9 AINIUURIINEAE
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A 9 a Jd Aaa |a a 1 1 9 ~
AN Y-8 mﬂgﬁﬁlﬂiW%ﬁﬁﬂ@l‘]Jill']mﬂ1ﬁﬁ3ﬁllllﬂﬂlllEliJsluﬁ'JuW]\‘]‘]‘llfNélﬂ'Jlﬂuﬂ'J nv6 u

gANAADINTUTMIUNINTEYNHY 10 NTUEDN TanTuAL

Oneway
F Sig.
waa Between
Groups
laen
Groups
Total
" :
au Between
4381.668 .000
Groups
_Within
‘ A4,
)
"
-
Ty . I
713 j:lj 369.723 .000
otal
31N Between
Groups
Total 3126.561 17
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Post Hoc Tests

Homogeneous Subsets

a
Duncan

v v
AUV NUU

Cd N

0 L 0000

mP=//A0
P77/ E 1o

0 7 EET NN B
199 > l I ‘ﬁ- J'\Q\\t\ 7.0167

. r x,,r
Sig. | 000 ™| 41000 - 1.000 | 1.000 | 1.000

Veangfor oups,inho OIMOge \ 1\ displayed.

s Ha -J".-:"'

, ,-".--u

Y

a
Duncan

e
AIUVNVY

Cd
0 3 .0000
C o Qs

Sig. 1.000 1.000 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 3.000.
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Post Hoc Tests

Homogeneous Subsets

R L

a
Duncan

Y v
ANUVUVU

Cd

0 M ' 7 7-
P77/ 20
0 Af/ﬂ’é l‘a f?!:‘\‘a

AN

60

80 I | 327967

100 48.6600

1.000 1.000

Sig.

) .-"g are displayed.

ize = 3.000.

ﬂ‘HEJ’JVIEmﬁWEJ’lﬂﬁ
9 AINIUURIINEAE



P =~ ~ ' a
AT NN B-9 lﬂﬁﬂﬂlﬂﬂﬂﬂj'liluﬂﬂﬁ']\jﬂiu']mﬂ'ﬁﬁgﬁullﬂ

nlansuau

T-Test

WINTEANHY ﬁ\\\ Std. Deviation Std. Error Mean

wan 55y .00000(a) .00000

10 N5u .00000(a) .00000

wlden 5n5 .00000(a) .00000

10 NSu .00000(a) .00000

Au 505U 3752 64524

10 NSu | 244654 57666

Ty 505U 729197 .06882

“ 23093 05443

510 2.23303

1.74733

at mmot be computed because th standard dev1at10ns of both groups are 0

’QW']%Nﬂ‘iflJ UNIAINYAY
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5 Tuganaaeaniilsuiamanszgnuy 5 uazlo niuae
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Levene's Test for Equali

of Variances

lity of Means

\

99% Confidence Interval

of the Difference
Std. Error
F Sig. > h 'l ifference Difference Lower Upper
fu Equal variances |
.346 .561 19167 .86537 -2.16940 2.55274
assumed |
Equal variances
19167 .86537 -2.17115 2.55448
not assumed
1y Equal variances
2.588 .08774 -.19995 27884
assumed
Equal variances
.08774 -.20070 27959
not assumed
310 Equal variances
1.252 2.83541 -4.76113 10.71113
assumed
Equal variances .
A 283541 | -478758 | 1073758

not assumed

AN TUUNINGAE
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Y

M131990 3-10 1lFsumeuanuuanasuamsazaunn 1908 mwﬂamﬁﬁﬂ?mmmmz@ﬂwuﬁ 51810 NFuden lansuy
aAu . <

T-Test

WINTEANHY I I ﬁﬁ ’\\\\\ Std. Deviation Std. Error Mean

wia 5 N5 l l ‘ 00000(a) 00000

10 NS ’ E% J\‘l .00000(a) .00000

wlaen 505U ‘ .00000(a) .00000

10 NS .00000(a) .00000

Au 55y 2.83323 66780

10 N3y » ] (233956 55144

Ty 505U . —J'_'" 50860 11988

10 A5 ' E i 45934 10827

3N 503U 18 23.0489 17.52831 4.13146

3.19649

ARIAINTUNMINYINY

VLI



Levene's Test for Equ:

of Variances

Eq 171ty of Means

99% Confidence Interval
of the Difference
Std. Error
F Difference Lower Upper
fu Equal variances
742 .86605 -1.65181 3.07403
assumed
Equal variances
.86605 -1.65681 3.07903
not assumed
1y Equal variances
379 16153 -.36739 51406
assumed
Equal variances
16153 -.36766 51432
not assumed
310 Equal variances
2.088 5.22365 -9.26495 19.23939
assumed
Equal variances .
502365 931811 | 19.29255

not assumed

AN TUUNINGAE
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A =~ ~ ' a
AT NN B-11 lﬂiﬂ‘lﬂﬂﬂﬂﬂ'ﬂ“l!ﬂﬂﬁqqlﬂiﬂqmﬂ']iﬁgﬁiluﬂ

T-Test

e e m—

BN

HE Tﬂ 1\\\§\ td. Deviation

‘"’Hﬁmﬂﬁ% Std. Error Mean

Lilgﬂ qSJITJ‘U'I'JﬂfZ]ﬂilgal , 00000(a) .00000
niieIn 6 .00000(a) .00000

nlden I1IU1IANNLA105 .00000(a) .00000
Huntiedny 6 .00000(a) .00000

fu 11y MAenuzal10s 273752 64524
UNiiEINY 6 4.80191 1.13182

Ty I1IU1IANNLA105 29197 06882
Frumtioanu e 4 | 50860 11988

570 fvnaenuzi 1. 4 7392 2.23303
amiieIny 19.92465 4.69628

I

a tcannot be cor{nﬂbecause the standard deviations of both groups are 0.

1

ﬂ‘IJEl’JVIEWﬁWEI']ﬂ‘i

’QW']%Nﬂ‘iflJ UNIAINYAY
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Levene's Test for E

of Variances ‘///A\\ -.,x \-,\ Equality of Means

99% Confidence Interval

' of the Difference
~ Mean Std. Error
F Difference Difference Lower Upper
fu Equal variances
4212 -2.80833 1.30283 -6.36295 74629
assumed
Equal variances
-2.80833 1.30283 -6.41811 .80144
not assumed
1y Equal variances
6.130 13823 -.75214 .00214
assumed
Equal variances -
13823 -75787 .00787
not assumed
|'|I
310 Equal variances ;|.I
11.756 4 -12.59278 5.20014 -26.78082 1.59526
assumed
Equal variances
5.20014 -27.12132 1.93576
not assumed

AN TUUNINGAE
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A =~ ~ ' a
AT NN B-12 lﬂiﬂ‘lﬂﬂﬂﬂﬂ'ﬂ“l!ﬂﬂﬁqqlﬂiﬂqmﬂ']iﬁgﬁiluﬂ

T-Test

e e m—

Std. Error Mean

/DN
B 7 ] G \\\S\

wan f1vnaenuzal llmrﬁ' f ©.00000(a) .00000
niieany 6 l l EE’ m\ \ .00000(a) .00000

lden f1vMaenuzalo .00000(a) .00000
fhamiioany 6 .00000(a) .00000

fu f1vMaenuLal0s 2.44654 57666

miieIny 6 2.41477 56917

Ty 11 MAenuzal10s 23093 05443

Tumiien 1 10827

50 Funaenuga i 1.74733

Tumiienv 6 ' 7 4.19563

r,.l 7.80054

i i

a t cannot be corﬂ)ﬂbecause the standard deViations of both groups are 0.

ﬂ‘IJEl’JVIEJ'Vl?WEI’]ﬂ‘i
ammﬂimumqwmaa
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Levene's Test for Eq
of Variances ‘ -.,x -,\ Equality of Means
ﬁ 99% Confidence Interval
- ' of the Difference
~ Mean Std. Error
F Difference Difference Lower Upper
fu Equal variances
.058 -.68667 .81024 -2.89731 1.52397
assumed
Equal variances
.81024 -2.89733 1.52400
not assumed
1y Equal variances
6.961 12118 -.67174 -.01049
assumed
Equal variances -
12118 -.67880 -.00342
not assumed
|'|I
310 Equal variances :
15.689 ( . . ”'I -11.54500 4.54494 -23.94538 .85538
assumed
Equal variances
4.54494 -24.31795 1.22795
not assumed

AN TUUNINGAE
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A a A oA vy v o v a
AT NN A-1 ‘IJﬁJ']iull,ﬂﬂlllflllVlﬁgﬁllsluﬁu“ll'l'lﬂﬂﬂllﬂ (%) Y93U1IVNIADNNSA 105 Glu"l)"@

naaeanllTnamInIzgnny 5 nSuAen lansuau

INVNARNNZA
105 PSmnampaiiguianualududng %
YA L% ‘ ; ~ VA
MI0819 upadian | Aunde
0/5-1 ND ND
0/5-2 ND

0/5-3 ’7% o Sh ND
20/5-1° A/// A &\\\\\\ 4.44
ws 2 A AIL @\\\\\\\‘
2053 "Il / ﬁ ‘\\}\\‘\\ 53

40/5- \\ 5.07
d Y
i i
40/5-2 - l % ‘.\\\.\‘
‘*"ﬁ ol LEE
60/5-2
60/5:3
7.14
22.88
10055-1 ¢ 34.81 WS , 8.70 8.79
100/5-2 8502 7
Wio0/5-3 35.61

AR AINI SJWYW]EI']Q d
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A a A oA vy v o v a
ATT NN Y-2 ‘IJﬁJ']iull,ﬂﬂlllflllVlﬁgﬁllsluﬁu“ll'l'lﬂﬂﬂllﬂ (%) Y93U1IVNIADNNSA 105 Glu"l)"@

naaeanllTInamMINIZgNUY 10 NSuAen lansuaAu

WIVIABNNZ A
105 %
U \J = \ d‘
f08n3 unaley | Aunag
0/10-1 ND ND
0/10-2 ND

0/10-3 %n“ \h ND
20/10-1° ”//A%\\\\\\ 77 291
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nosidun

Between Groups W WA“\\:‘Q 3541216 | 000
o g Y1 2 N
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Post Hoc Tests

F Sig.

Homogeneous Subsets

a
Duncan

Y 9 i
AITULVNVY

Cd

0

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 3.000.
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Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 3.000.
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A 9 a J aa (Aa = A Yy 9 z Y )
TN K-7 sllﬂiallaﬁlﬂﬁ'lgﬂﬁﬂﬁﬂilﬂmLlﬂﬂlllf]llﬂﬁgﬁuﬁluﬁum'nﬂ\jﬁllﬂ (%) VU1 UNUYD

ny 6 TuganaasInTisuaminszgnny 5 niuden lansuau
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1losidua
lllff
Lﬂlllvu-;:ﬁ:ﬂnl-mliﬂl % 5:. F Slg
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S _4*"/ 7/ H\\R\\“
Total fj?/ E li?\\&\ \
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Y
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0
20
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Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 3.000.
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nv 6 TuganaasInTisuamanszgniy 10 niuden lansuau

Oneway ANOVA

d d
nosidun

Lﬁlllvu-mﬁr df viean Squa 5:. F Slg
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= Nl
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a
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Y
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cd | '.__,r=======:;; o 6
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Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 3.000.
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apn lansuau
T-Test 7
NINTEANHY l/ / .E td Deviation Std. Error Mean
I 4 o
wesidua 5 nSu l l ﬂ[ﬁ" f \\\‘:\\l\ 80079 66015
wois | o e N\ | o
AT T "'l,,
Levene's Test for Equali
of Variances t-test for Equality of Means
99% Confidence Interval
ot of the Difference
-,, Mean Std. Error
F d t Difference Difference Lower Upper
I3 o . |
losiaua Equal variances Hl
295 1.529 34 135 1.29556 .84705 -1.01552 3.60663
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Equal variances
.29556 .84705 -1.02182 3.61293
not assumed
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l| Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 3.000.
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a Uses Harmonic Mean Sample Size = 3.000.
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l| Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 3.000.



201

A 9 a d aa |a = ~ A 1 a 9 =\
ATINN U-8 mﬂy.mmiww’dﬂ@ﬂimmuﬂﬂmﬂumﬂaeagiuﬂumawnmum NV 6 ”l,mgﬂ

naavINNTuMINTEan1Y 10 NSudon lansuau

Oneway

3 ‘..-."nr ""_li I" F, /
= a
unaiiealufv — : ___/-"

Sig.

/ f | /] ‘ ﬁ\& \“‘l‘ 82835407 | 000
Within Grou l / l E @\_\\%H
Toul Afl; Jﬁ AR \\\\x

Post Hoc Tests

Between Group

Homogeneous Subsets

Duncan’
adiudu | 01
Cd AN
E | 5 6
. ]
20 ¥ N
4 g
3 629.3767
AN<N19 Iﬂﬂﬁﬂﬂ_gﬁ 4 A
Il dbdNKI|] @ : U L] 1046.7633
1.000 1.000 1.000 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.

a Uses Harmonic Mean Sample Size = 3.000.
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ARINVYTMNUMINTZYNHY 5 118210 NTNEDN TanTuAL
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, ’\ \ Std. Error
AN Z@NHIT] - \\ Deviation Mean
e
S a [ =
PRERERER I 7 ) PR N e e
= i - x
10 ! ‘r " m\\&x 404 8.13975
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