Usz@nEmwosnawWnnon Vetiveria zizanioides (Linn.) Nash tazvaj welnaou
v %

Vetiveria nemoralis A. Camus Tumsidalasdianlunungninad s

4' o ?:’ = g’J 4 £
!‘Wﬂﬂ1‘3'U1ﬂﬂu1!ﬁﬂﬂlu€1ﬂﬂ1ﬂ%1ﬂi’ix‘iw0ﬂ?‘ﬁN

¢
UGENANGD LT

371211ﬁwuﬁ‘ﬁaﬂua"msumn1iﬁﬂmﬂmﬁé’nqﬂiﬂ%mumuﬁm1ﬂmmumﬁmvﬁﬂ
MIIINENMERIanIZINATeN armIIKINNMansanLIAdeN
TaudinInends 9w iasnsainmIInedy
Umsenu 2544
ISBN 974-03-0789-2

3
a a A d a (Y]
AVANTUBIYIWIAINIUNTINING QY



CHROMIUM REMOVAL EFFICIENCY BY Vetiveria zizanioides (Linn.) Nash AND
Vetiveria nemoralis A. Camus IN CONSTRUCTED WETLANDS FOR

TANNERY POST-TREATMENT WASTEWATER

MISS WONGPANGA SENGSAI

A Thesis Submitted in' Partial Fulfillment of the Requirements
for the Degree of Master of Science in Environmental Science
Inter-department of Environmental Science
Graduate School
Chulalongkorn University
Academic Year 2001

ISBN 974-03-0789-2



@ a a

J a A
e ANeInuS Useaninmuesvaulnven Vetiveria zizanioides (Linn.) Nash

uay wawAnaew Vetiveria nemoralis A.Camus Tumsfiiie

Y
o A

~ dy A 9 d?’ A o w cy = OSJ’ 9
Iﬂilﬂﬂﬂiuwuﬂﬂgﬂu NATWUU WINITUIUAUUTYVUTANIYIN

Tsavlonnils
o <3

Tag UNATINANG 19818
A1 IeENaas a0 1zIAaY

s (R o A a J
219158N1U5n1 FO4FIANT19158 AT, TISA ASAaNY

s (R ' P, A < A o
219158NUTAMITIN 599aN319159 11031909 unUadAg

% a A @ 4 a o CZ v A a J o yd ' %
UUNAINYIAY JWIAINTUNHIINGIAY mgm“lﬁ}umwmuwuﬁauuﬁlﬂumuwﬁq

YoIMIANEINHANEATUT YaurTudn

% a Y]

AIUANUNAING]

4 9 J.
GaBIERREFRL AT.FV1 ﬁi$UUVIU)

a a 4
AUSNITUNITDUINIIUNUD

5L5IUNTTUNT

1 4 a o d o o
(AF0mMdn319158 As.NanT s Tnyad)

S (=R
219158N1U5n1
o A a
(599AEMNI19158 AT.5LIH ATADNY)
o'd' = 1
219156NUTAYIT IV
4 a 4 a 2
(599 @N319158 1SNINA UNUADAE)
NITUNIT

1 4 a d a J
(é}%ﬂﬂﬁWﬁﬁiWﬂ1iﬂ 3. F1YINY I‘JJHG”HH‘VI)



AN 1®Id1e ;- UszAnFanvesna AN o Vertiveria zizanioides (Linn.) Nash agziuinaou
Vetiveria nemoralis A. Camus 1uﬂ13f‘iﬁﬂiﬂﬂﬁﬂuiuﬁuﬁﬁljm‘i‘ﬁﬁ%ﬁaﬁu gﬁaﬂﬁmiﬂﬂm‘i‘uﬁﬂﬁuqﬂ
fea1nTsaonmniia (CHROMIUM REMOVAL EFFICIENCY BY Vetiveria zizanioides (Linn.) Nash
AND Vetiveria nemoralis A.Camus IN CONSTRUCTED WETLANDS FOR TANNERY POST-
TREATMENT WASTEWATER) 8. #11/5011 :504enan519156 A3.513¢ s3annd.0.nl5nunsam -

50IMANTI158 1W5UTIAG unuadad 177 ¥ri. ISBN 974-03-0789-2

4

a A o J
msfAnylse@nTnwvesudnnew Vesiveria zizanioides (Linn.) Nash @18Wu§q31693 511 uazuenasu

EI]

Y
o A

. . . o Ad o o & y 24 A o w ~ H
Vetiveria nemoralis A.Camus ﬁWﬂWHﬁﬂigﬂﬁﬂﬂiﬂlu‘ﬁ Eluwuﬂﬁlguu ‘V]ﬁ'ﬁN"UL!LWE]ﬂWiﬂ"lfﬂﬂiﬂﬁlllﬂllcluuuﬁﬂsllui’Iﬂ
Y @ = =2 =2 A o Y 3 o o w :) = = = @
’ﬂ'lfJi]'lﬂIi\W‘lﬂﬂ‘ﬂuQ Tﬂﬂﬁﬂ“lsﬂﬂ\1ﬂJ'I‘JJﬁﬂ‘V]LWlngﬁllﬂ“]JTiQJIHWJfWIQﬁﬂﬂﬁ?ﬂwuﬁiuﬂ1§U1UﬂuHﬁﬂ wWSeumeuny

v

Ay A o gy X A 1 Tt o "
ﬂ'ﬁ‘ﬂﬂa@\ﬁﬂllll‘]JQﬂWG]fIﬂEW]'lﬂ']ﬁﬁi'NWU‘VI%NH']L!‘U‘UVIWEIW'IHWNW'] (FWS) 314U 12 LUuUMInaaed LLU\TL“JJN!UJU

a

MINAaeIANITZANTNIN 9 LUVNIINAADY ANBINITTYAD TATDINY 3 LULNTNAADY IAANEITZATAIIN
v
AnNVe R UAY 3 AU A0 0.10 1WAT,0.15 AT UAZ 0.20 1UAT

A 9 o . AdA o S_ = a a aa
mi‘ﬂﬂaEN‘VI‘IJQﬂ“HﬂJmPJﬂWEJNﬁ‘mwu‘f;Q’ﬁmg]i"muﬂiJizﬂUﬂ’Jmaﬂuuﬁﬂ 0.10 14913 Nﬂﬁgﬁﬂ‘ﬁﬂqv‘lﬂﬂqﬂ

@

o w = "W < [} @ ax =~ @
Tumssidalnsdion vi1iv 89.29 1lesidud 090911 Avdenaassngudnasuaieiuilsz A Tusiszay
= 3’ = [ I < Jd o @ 1 1 A A @ = : = =
Anwaniude 0.10 was miny 86.30 1lesidud disuienlungy lulgnisnszduanuaminge 0.10 was i
a a o w ° <3 4 =y Y 1 @ T W <3
Uszaniamlumsidalasiioudiga Ao 80.72 wedidud Tasiidsz@niamuandraiu iy 8.6 wesidud
A = = a8 Aa o w = g’ oA o = Vv ' 9 o
wenlseumeulszaninmlumsmidalasdeylyindensgduanuaninng Wi veudneuaewug
J ~ ~ a a a 9 o d Ao J = a a o w = =
qaninil Dilsz@nFamdanimaudnaeudeniugilszannsius Taellszansnmlumstive lnsdioud

~ ~ o = o a
NFANTEAUANUANUUTY 0.10 LUAT

Y
s Y o @ Y

1 F2
WekimsfnyimsnTgay Tave snaudnnedesmenug auimiinuia 1azaugs nUINsR5 Y

a

@

Y i1 Y 3 i
@y Tadnniminude uazanugelutenaassnszauingens 3 szau lulianuuanasiulunwadanszay
Y

o o

A g I, 2 —2 ) o Ao dm
ANUIFOIY 95 1031 UA (P>0.05) NIdosaIonusg IngnaudnaouaienugilszvruasTusiiminude uay
1 2
ANNgUNNA MR NS g3 M5 Annszauii
2o o = ~ a A A A A (A a A 2
wenanidaimsanyimsazaulasienluay wagluny dsingnauuazisilsna Insloumiuyy
~ 2 A A A = A ] o A A
MuszezaIMINAaINIUIY TasdulilsinalasliengeganienaaoavgurnaeuaenuglszauAstusn
v
sEAUN Y 0.20 AT 1IN 0.432 Haansusen lansy dmsuludsimsansmsazauTandonludiuly naz
9
sinvesranudn wuh wahudnisaesmeiuiimsayanIandon 3 ludwsimnanhduloasdrdu Taevah
o & S A =) a ~ ' v o At o JA
uelneuaeWug g NI Ml yavanlasdenlulSuammandmgudnaenaeiuglssaruasusingn
v

= { a 4 1 [ 1 a S Ao ST 1 U
TEAVUUNY uamﬁawmmwmamu WU?WIﬂiLﬁﬂi\lﬁﬁluGlﬁﬂejgﬂﬁgﬁll@g‘luﬂu c?maﬂymnﬂuﬂumu ﬂaWﬁﬁ@

1 I3 4 a = :;‘ 1 a
111N 90 1esiFua eumﬂimmimmwmwmsluizuuagﬂuﬂu

ANENIFINDINANS AN1IZLIAADY AVHDBOTTRN oo



##4172419423 : MAJOR INTER-DEPARTMENT OF ENVIRONMENTAL SCIENCE
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WONGPANGA SENGSAI : CHROMIUM REMOVAL EFFICIENCY BY Vertiveria zizanioides (Linn.)

Nash AND Vertiveria nemoralis A.Camus IN CONSTRUCTED WETLANDS FOR TANNERY POST -

TREATMENT WASTEWATER THESIS ADVISOR : ASSOC. PROF. THARES SRISATIT, Ph.D.,

THESIS CO-ADVISOR : ASSOC. PROF. PREAMIJIT TANSATIT, M.Sc., 177 W1, ISBN 974-03-0789-2

The purpose of this study were to investigate the efficiency of two species of vetiver grasses : Vertiveria
zizanioides (Linn.) Nash [Surat Thani ecotype] and Vertiveria nemoralis A.Camus [Prajoub Kirikhan ecotype] in
constructed wetlands with Free Water Surface (FWS) to remove chromium in tannery wastewater comparing to no plant
system, and to find the optimal depth of wastewater. Twelve experiments of constructed wetland systems were built and
nine of them were used to study the efficiency of chromium removal and three units were used to study on plants
growth. Wastewater depth in this study were at 0.10 m 0.15 m and 0.20 m in each three units.

FWS with Surat Thani ecotype at water level 0.10 m was the best performance for chromium removal which
their efficiencies were 89.29 % . while the efficiency of Prajoub Kirikhan ecotype at water level 0.15 m was 86.30 %
and the lowest efficiency was found in control unit at 0.10 m was 80.72 %. Their efficiency for chromium removal
between vetiver unit and control unit were difference at 8.6 %. Comparing of efficiency for chromium removal at the
same wastewater depth, Surat Thani ecotype was better than Prajoub Kirikhan ecotype. It can be concluded that the best
and optimum FWS for tannery wastewater Post - treatment was FWS with Surat Thani ecotype at 0.10 m wastewater
depth.

The growth ability ; dry weight and height during the experiment period, it was found that growth of both
species were not affected by three wastewater depth  (p>0.05). The height and dry weight of Prajoub Kirikhan ecotype
was higher than of Surat Thani ecotype in all of water depth.

Accumulation of chromium in soil and plant were also studied and trend to increases with passage of time. The
highest of chromium in soil was found in Prajoub Kirikhan ecotype at 0.20 m was 0.432 mgCr/kg soil dry weight . In
plant accumulation of chromium in roots and leaves. Two kind of vetiver ecotype were concentration in roots was
higher than in leaves. Amount of chromium accumulation in Surat Thani ecotype was more than in Prajoub Kirikhan
ecotype . The maximum concentration of chromium in roots and leaves were found on" Surat Thani ecotype at 0.20 m
were 0.448 mg/kg and 0.210 mg/kg , respectively at the end of experiment. Mass balance showed that more than 90 % of

total chromium was sedimented in‘to soil.
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NITUIUNITNAN ﬂJCVI!ﬂ@"llusluﬂ’l'iﬂ’]i]ﬂiaﬁgﬂuﬂsluwu "]ﬁJu'lﬂigﬂ’f]‘U@'Jﬂ?)

Q

NTZUIUMT AD
1. M3uaniagudeoy (cation exchange) 1AENIINA chelation AUOYNINVD
a [ y a 4
AU AzNOU MIFUAVIYMABY 9] HAZHITOUND
$ 1 oy @ 4
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unina  uazaznavdoeNga (Kadlec 1Ay Knight, 1996) Wy laneniindngduniesin
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LLﬁﬂfU wiamfﬂﬂan”lﬂammiazﬁmmTaw::muﬂag"!umuimumﬂmwmumgmu@ﬂu

v
w

2.6 wanudnilFlumsAnuaaiill 2 viia (species) Ao
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4
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2.6.12 v (Leaf)
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2.6.1.3 3710 ( Root)
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2.6.1.5 @onuan (Spikelets)
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2.8 MATRANIANINUMUIAZMIGATFUTsTTBNaz]anz v arg urnly
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20 83.05 77.78 72.58 76.89 69.35 60.93 76.06 68.96 52.31

30 85.71 73.53 68.96 7931 70.59 66.10 75.33 64.40 51.02

40 84.21 74.51 67.65 80.03 64.06 60.78 78.94 62.50 54.84

50 89.39 76.92 65.52 75.68 68.11 67.65 73.84 62.07 53.52

60 85.51 74.36 68.75 76.53 64.00 68.42 76.78 65.85 59.65

70 82.27 79.10 64.28 79.63 66.67 69.64 74.58 68.52 54.84

80 86.44 78.05 63.16 76.73 67.74 65.79 74.60 65.00 51.92

90 86.11 76.92 66.67 80.19 69.35 69.11 77.97 62.07 58.82

100 80.90 77.33 71.60 78.81 71.43 64.71 76.59 65.52 52.57

Average 84.59 76.53 67.81 77.88 67.31 65.76 75.96 64.95 54.66

Maximum 89.39 79.10 72.58 80.19 71.43 69.64 78.94 68.96 59.65

Minimum 80.90 73.53 63.16 75.00 61.84 60.78 73.84 62.07 51.02

SD 2.53 1.80 3.00 1.92 3.14 3.13 1.63 2.43 2.99
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szoznal | 3Eduni 010 e s 0,15 ning sxdi 0.2 0 WA
(Tu) urlnvow ulnaou Taisiniy ulnvow Hnao U Taififiy urlnvow unaou Taisiniy
viudh [theen| i [vheen| wdudh |iheen| dudh [dioon| siudh [ieen| siudh [theen| i [sheen| wudh [1heen| dudh [iioen
10 0.225 | 0.027 | 0.215 | 0.034 | 0.220 | 0.039 | 0.235 | 0.046 | 0.230 | 0.032 | 0.215 | 0.046 | 0.230 | 0.042 | 0.225 | 0.044 | 0.225 | 0.051
20 0.195 | 0.021 | 0.208 | 0.029 | 0.195 | 0.037 | 0.217 | 0.045 | 0.207 | 0.028 | 0.225 | 0.052 | 0.217 | 0.034 | 0.212 | 0.036 | 0.205 | 0.052
30 0.231 | 0.033 | 0.290 | 0.031 | 0.210 | 0.039 | 0.224 | 0.039 | 0.225 | 0.038 | 0.220 | 0.043 [ 0.241 | 0.049 | 0.231 | 0.043 | 0.255 | 0.068
40 0.205 | 0.014 | 0.225 | 0.032 | 0.215 | 0.041 | 0.220 | 0.036 | 0.240 | 0.040 | 0.235 | 0.039 [ 0.210 | 0.039 | 0.208 | 0.041 | 0.225 | 0.048
50 0.243 | 0.018 | 0.251 | 0.035 | 0.265 | 0.045 | 0.245 | 0.047 | 0.231 | 0.031 | 0.261 | 0.052 | 0.195 | 0.041 | 0.198 | 0.035 | 0.243 | 0.056
60 0.235 | 0.021 | 0.315 | 0.039 | 0.220 | 0.037 | 0.208 | 0.034 | 0.214 | 0.027 | 0.245 | 0.041 | 0.237 | 0.047 | 0.241 | 0.046 | 0.215 | 0.055
70 0.385 | 0.049 | 0.384 | 0.057 | 0.420 | 0.083 | 0.430 | 0.068 | 0.423 | 0.062 | 0.421 | 0.077 | 0.405 | 0.096 | 0.385 | 0.073 | 0.378 | 0.087
80 0.324 | 0.027 | 0.340 | 0.042 | 0.350 | 0.061 | 0.392 | 0.062 | 0.352 | 0.057 | 0.385 | 0.095 [ 0.362 | 0.069 | 0.315 | 0.059 | 0.324 | 0.062
90 0.413 | 0.064 | 0.355 | 0.051 | 0.351 | 0.079 | 0.404 | 0.075 | 0.394 | 0.058 | 0.360. | 0.087 | 0.371 | 0.072 | 0.410 | 0.067 | 0.395 | 0.086
100 0.381 | 0.041 | 0.319 | 0.047 | 0.321 | 0.058 | 0.341 | 0.057 | 0.319 | 0.045 | 0.327 | 0.062 | 0.408 | 0.083 | 0.385 | 0.065 | 0.354 | 0.088
Average 0.284 | 0.032 | 0.290 | 0.040 | 0.277 | 0.052 | 0.292 | 0.051 | 0.284 | 0.042 | 0.289 | 0.059 | 0.288 [ 0.057 | 0.281 | 0.051 | 0.282 | 0.065
Maximum | 0.413 | 0.064 | 0.384 | 0.057 | 0.420 | 0.083 | 0.430 | 0.075 | 0.423 | 0.062.| 0.421 | 0.095 | 0.408 | 0.096 | 0.410 | 0.073 [ 0.395 | 0.088
Minimum | 0.195 | 0.014 | 0.208 | 0.029 | 0.195 | 0.037 | 0.208 | 0.034 | 0.207 | 0.027 | 0.215 | 0.039 | 0.195 | 0.034 | 0.198 | 0.035 | 0.205 | 0.048
SD 0.083 | 0.016 | 0.062 | 0.009 | 0.078 | 0.018 | 0.089 | 0.014-| 0.081 | 0.013°} 0.077 | 0.020 |'0.087 | 0.021 | 0.084 | 0.014 | 0.073 | 0.016
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10 88.44 84.18 82.27 80.42 86.01 78.60 81.73 80.44 77.33

20 89.23 86.06 81.02 79.26 86.47 79.61 84.33 83.01 74.63

30 85.71 89.31 81.43 82.59 83.12 80.45 79.67 81.38 75.29

40 93.17 85.77 80.73 83.64 83.33 83.40 81.43 80.29 78.67

50 92.59 86.05 81.02 80.81 86.58 80.08 78.97 82.32 76.95

60 91.06 87.62 82.18 83.65 87.38 83.26 80.17 80.91 74.42

70 87.27 85.42 80.24 84.18 85.34 81.71 76.29 81.04 76.98

80 91.67 87.65 80.27 83.42 83.81 75.32 80.93 81.27 80.86

90 84.50 85.63 76.13 81.43 85.25 78.81 80.59 83.66 78.23

100 89.24 85.26 81.93 83.28 85.89 81.04 79.65 83.07 75.14

Average 89.29 86.30 80.72 82.27 85.32 80.23 80.38 81.74 76.85

Maximum 93.17 89.31 82.27 84.18 87.38 83.40 84.33 83.66 80.86

Minimum 84.50 84.18 76.13 79.26 83.12 75.32 76.29 80.29 74.42

SD 2.89 1.48 1.77 1.67 1.45 2.39 2.07 1.19 2.05
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1. manuiunsatazai (pH

value)
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pH Meter

2. amaed

(TDS %30 Total Dissolved Solid)
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V. 1 MINATOUANNUANAIIVBIA URTEM IRV T nuR Ve sra K nane W

d = d' % Z’ g’J Y]
FINHHIFIU NITAVUIN 3 3¥al

Oneway
ANOVA

Weight of ziza

Sum of Mean

Squares df Square F Sig.
Between Groups 9.743 2 4.872 .876 428
Within Groups 150.131 27 5.560
Total 159.875 29
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Oneway
ANOVA
Weight of ziza (0.10m)
Sum of Mean
Squares df Square F Sig.
Between Groups 13.236 1 13.236 1.577 .225
Within Groups 151.076 18 8.393
Total 164.311 69
ANOVA
Weight of ziza (0.15m)
Sum of Mean
Squares df Square I Sig.
Between Groups 5.000 1 5.000 921 .350
Within Groups 97.736 18 5.430
Total 102.736 19
ANOVA
Weight of ziza (0.20m)
Sum of Mean
Squares df Square E Sig.
Between Groups .602 i .602 .096 .760
Within Groups 112.713 18 6.262
Total 113.315 19
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d

Q

Oneway
ANOVA

Weight of nemo

Sum of Mean

Squares df Square F Sig.
Between Groups 20.066 2 10.033 972 391
Within Groups 278.730 27 10.323
Total 298.797 29
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Oneway
ANOVA
Weight of nemo (0.10m)
Sum of Mean
Squares df Square F Sig.
Between Groups |[1.568E-02 1 | 1.568E-02 .001 .980
Within Groups 435.923 18 24.218
Total 435.938 19
ANOVA
Weight of nemo (0.15m)
Sum of Mean
Squares df Square F Sig.
Between Groups 23.436 1 23.436 3.570 .075
Within Groups 118.159 18 6.564
Total 141.595 19
ANOVA
Weight of nemo (0.20m)
Sum of Mean
Squares df Square k5 Sig.
Between Groups 2.599 & 2.599 A71 391
Within Groups 60.648 18 3.369
Total 63.248 19
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d

Oneway
ANOVA

Height of ziza

Sum of Mean

Squares df Square F Sig.
Between Groups 175.929 2 87.964 .382 .686
Within Groups 6218.378 27 230.310
Total 6394.307 29
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d

Q

Oneway
ANOVA
Height of ziza (0.10m)
Sum of Mean
Squares df Square Sig.
Between Groups 331.705 1 331.705 .812 379
Within Groups 7354.206 18 408.567
Total 7685.912 19
ANOVA
height of ziza (0.15m)
Sum of Mean
Squares df Square Sig.
Between Groups 239.017 1 239.017 .748 .399
Within Groups 5752.753 18 319.597
Total 5991.770 19
ANOVA
height of ziza (0.20m)
Sum of Mean
Squares df Square Sig.
Between Groups 60.935 1 60.935 499 489
Within Groups 2195.969 18 121.998
Total 2256.904 19
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d
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Oneway
ANOVA
height nemo
Sum of Mean
Squares df Square F Sig.
Between Groups | 1489.209 2 744.604 2.162 135
Within Groups 9299.214 27 344.415
Total 10788.423 29
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Oneway
ANOVA
Height of nemo (0.10m)
Sum of Mean
Squares df Square F Sig.
Between Groups 222.578 1 222.578 .333 571
Within Groups 12042.383 18 669.021
Total 12264.961 19
ANOVA
Height of nemo (0.15m)
Sum of Mean
Squares df Square F Sig.
Between Groups 48.361 1 48.361 161 .693
Within Groups 5410.692 18 300.594
Total 5459.052 19
ANOVA
Height of nemo (0.20m)
Sum of Mean
Squares df Square F Sig.
Between Groups 476.581 1 476.581 4.029 .060
Within Groups 2129.257 18 118.292
Total 2605.837 19
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Dependent Variable: efficiency ss

Tests of Between-Subjects Effects

mMInagauANNUANAISYRIA IR aglszaNEMIMIMdalS e ud s uaseli

Type Il

Sum of Mean
Source Squares df Square F Sig.
Corrected Model | 6566.9272 8 820.866 127.048 .000
Intercept 449421.6 1 | 449421.6 |69558.464 .000
PLANT 4352.849 2 | 2176.424 336.852 .000
DEPTH 1918.977 2 959.489 148.503 .000
PLANT * DEPTH 295.102 4 73.775 11.418 .000
Error 523.346 81 6.461
Total 456511.9 90
Corrected Total 7090.273 89

a. R Squared = .926 (Adjusted R Squared = .919)

level of water

Homogeneous Subsets

efficiency ss

Duncana’b

Subset
level of water N o] 2 3
0.20 m 30 65.1897
0.15m 30 70.3213
0.10 m 30 76.4847
Sig. 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.
Based on Type Il Sum of Squares
The error term is‘Mean Square(Error) = 6.461.

a. Uses Harmonic Mean Sample Size =30.000.
b. Alpha = .05.
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type of plant
Homogeneous Subsets

efficiency ss

Duncan®”
Subset
type of plant N 1 2 3
No plant 30 62.7473
nemoralis 30 69.5717
zizanioides 30 79.6767
Sig. 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.
Based on Type Il Sum of Squares
The error term is Mean Square(Error) = 6.461.

a. Uses Harmonic Mean Sample Size = 30.000.
b. Alpha = .05.
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Oneway
ANOVA

efficiencyss (0.10m)

Sum of Mean

Squares df Square F Sig.
Between Groups | 1409.405 2 704.702 113.321 .000
Within Groups 167.903 27 6.219
Total 1577.308 29

Post Hoc Tests

Homogeneous Subsets

efficiencyss (0.10m)

Duncan®
Subset for alpha = .05
type of plant N 1 2 3
No plant 10 67.8090
nemoralis 10 76.5310
zizanioides 10 84.5940
Sig. 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 10.000.
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a A d' U :
VOIBHUHANY NITAVU 0.15 1A

Oneway
ANOVA
efficiencyss (0.15m)
Sum of Mean
Squares df Square F Sig.
Between Groups 869.832 2 434.916 55.956 .000
Within Groups 209.857 27 7.772
Total 1079.689 29

Post Hoc Tests

Homogeneous Subsets

efficiencyss (0.15m)

Duncan?®

Subset for alpha = .05
type of plant N 1 2
No plant 10 65.7600
nemoralis 10 67.3140
Zizanioides 10 77.8800
Sig. .223 1.000

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 10.000.
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Oneway
ANOVA
efficiencyss (0.20m)
Sum of Mean
Squares df Square F Sig.
Between Groups | 2267.821 2 | 1133.910 194.789 .000
Within Groups 157.173 27 5.821
Total 2424.994 29

Post Hoc Tests

Homogeneous Subsets

efficiencyss (0.20m)

Duncan®
Subset for alpha = .05
type of plant N 1 2 3
No plant 10 54.6630
nemoralis 10 64.9500
zizanioides 10 75.9560
Sig. 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 10.000.
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Oneway
ANOVA
efficiency of ziza
Sum of Mean
Squares df Square F Sig.
Between Groups 411.315 2 205.658 48.526 .000
Within Groups 114.429 d 4.238
Total 525.744 29

Post Hoc Tests

Homogeneous Subsets

efficiency of ziza

Duncan®

Subset for alpha = .05
level of water N 1 2 3
0.20m 10 75.9560
0.15m 10 77.8800
0.10m 10 84.5940
Sig. 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 10.000.
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Oneway
ANOVA

efficiency of nemo

Sum of Mean

Squares df Square F Sig.
Between Groups 748.870 2 374.435 59.124 .000
Within Groups 170.991 27 6.333
Total 919.862 29

Post Hoc Tests

Homogeneous Subsets

efficiency of nemo

Duncan®

Subset for alpha = .05
level of water N 14 2 3
0.20m 10 64.9500
0.15m 10 67.3140
0.10 m 10 76.5310
Sig. 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 10.000.
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Oneway
ANOVA

efficiency of NP

Sum of Mean

Squares df Square F Sig.
Between Groups | 1001.134 2 500.567 54.083 .000
Within Groups 249.900 27 9.256
Total 1251.034 29

Post Hoc Tests

Homogeneous Subsets

efficiency of NP

Duncan®

Subset for alpha = .05
level of water N 1 2
0.20m 10 54.6630
0.15m 10 65.7700
0.10 m 10 67.8090
Sig. 1.000 .146

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 10.000.
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Dependent Variable: efficiency cr

Tests of Between-Subjects Effects

Type Il

Sum of Mean
Source Squares df Square F Sig.
Corrected Model | 1137.7232 8 142.215 37.400 .000
Intercept 613526.5 1 | 613526.5 | 161344.4 .000
PLANT 492.883 2 246.441 64.809 .000
DEPTH 501.197 2 250.599 65.902 .000
PLANT * DEPTH 143.643 4 35.911 9.444 .000
Error 308.010 81 3.803
Total 614972.2 90
Corrected Total 1445.733 89

a. R Squared = .787 (Adjusted R Squared = .766)

Post Hoc Tests
type of plant

Homogeneous Subsets

efficiency cr

Duncan®”

Subset
type of plant N 1 2
No Plant 30 79.2667
Zizanioides 30 83.9773
nemoralis 30 84.4507
Sig. 1.000 .350

Means for groups in homogeneous subsets are displayed.
Based on Type Il Sum of Squares
The error term is Mean Square(Error) = 3.803.

a. Uses Harmonic Mean Sample Size = 30.000.
b. Alpha = .05.
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level of water

Homogeneous Subsets

efficiency cr

Duncana’b

Subset
level of water N 1 2 3
0.20m 30 79.6550
0.15m 30 82.6047
0.10 m 30 85.4350
Sig. 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.
Based on Type Ill Sum of Squares
The error term is Mean Square(Error) = 3.803.

a. Uses Harmonic Mean Sample Size = 30.000.

b. Alpha = .05.
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Oneway
ANOVA

efficiency Cr (0.10 m)

Sum of Mean

Squares df Square F Sig.
Between Groups 377.976 2 188.988 41.378 .000
Within Groups 123.320 27 4,567
Total 501.295 29

Post Hoc Tests

Homogeneous Subsets

efficiency Cr (0.10 m)

Duncan®
Subset for alpha = .05
type of plant N 1 2 3
No Plant 10 80.7220
nemoralis 10 86.2950
Zizanioides 10 89.2880
Sig. 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 10.000.
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Oneway
ANOVA

efficiency cr (0.15 m)

Sum of Mean

Squares df Square F Sig.
Between Groups 131.241 4 65.620 18.543 .000
Within Groups 95.547 27 3.539
Total 226.788 29

Post Hoc Tests

Homogeneous Subsets

efficiency cr (0.15 m)

Duncan®
Subset for alpha = .05
type of plant N 1 4 3
No Plant 10 80.2280
Zizanioides 10 82.2680
nemoralis 10 85.3180
Sig. 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 10.000.
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AszaUiNae 0.20 1405

Oneway
ANOVA
efficiency cr (0.20m)
Sum of Mean
Squares df Square F Sig.
Between Groups 127.309 2 63.655 19.280 .000
Within Groups 89.143 27 3.302
Total 216.452 29

Post Hoc Tests

Homogeneous Subsets

efficiency cr (0.20m)

Duncan®

Subset for alpha = .05
type of plant N 1 2
No plant 10 76.8500
zizanioides 10 80.3760
nemoralis 10 81.7390
Sig. 1.000 .105

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 10.000.
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Oneway
ANOVA

efficiency cr ziza

Sum of Mean

Squares df Square F Sig.
Between Groups 440.946 2 220.473 42.771 .000
Within Groups 139.177 27 5.155
Total 580.123 29

Post Hoc Tests

Homogeneous Subsets

efficiency cr ziza

Duncan®

Subset for alpha = .05
level of water N 1 2
0.20m 10 80.3760
0.15m 10 82.2680
0.10 m 10 89.2880
Sig. .073 1.000

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 10.000.



Y. 21

U

v ¢ A d
ﬁ"IfJWHﬁ"IJiZ‘i]'J‘Uﬂi HD

134

MINagaUANNIANAIIVBIA URBszANEMNMIMIdAlnsHnva g N

Oneway
ANOVA

efficiency cr nemo

Sum of Mean

Squares df Square F Sig.
Between Groups 115.070 2 57.535 30.110 .000
Within Groups 51.592 27 1.911
Total 166.661 29

Post Hoc Tests

Homogeneous Subsets

efficiency cr nemo

Duncan®

Subset for alpha = .05
level of water N 1 2
0.20m 10 81.7390
0.15m 10 85.3180
0.10m 10 86.2950
Sig. 1.000 126

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 10.000.
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Oneway
ANOVA

efficiency of NP

Sum of Mean

Squares df Square F Sig.
Between Groups 88.824 2 44.412 10.228 .000
Within Groups 117.242 27 4,342
Total 206.066 29

Post Hoc Tests

Homogeneous Subsets

efficiency of NP

Duncan®

Subset for alpha = .05
level of water N 1 2
0.20m 10 76.8500
0.15m 10 80.2280
0.10m 10 80.7220
Sig. 1.000 .600

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 10.000.
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Oneway
ANOVA

CrSoil ziza

Sum of Mean

Squares df Square F Sig.
Between Groups |7.218E-02 2 | 3.609E-02 9.442 .001
Within Groups 115 30 |3.822E-03
Total .187 32

Post Hoc Tests

Homogeneous Subsets

CrSoil ziza

Duncan®

Subset for alpha = .05
level of water N 1 2
0.10 m 11 21718
0.15m 11 .30355
0.20m 11 .32555
Sig. 1.000 411

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 11.000.
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Oneway
ANOVA

crsoil of nemo

Sum of Mean

Squares df Square F Sig.
Between Groups |7.109E-02 2 | 3.555E-02 9.099 .001
Within Groups 17 30 | 3.907E-03
Total .188 32

Post Hoc Tests

Homogeneous Subsets

crsoil of nemo

Duncan®

Subset for alpha = .05
level of water N 1 2
0.10 m 11 .20409
0.15m 11 .28636
0.20m 11 .31318
Sig. 1.000 .322

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 11.000.
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Oneway
ANOVA

Crsoil in NP

Sum of Mean

Squares df Square F Sig.
Between Groups |6.909E-02 2 |3.455E-02 9.366 .001
Within Groups 111 30 |[3.689E-03
Total .180 32

Post Hoc Tests

Homogeneous Subsets

Crsoil in NP

Duncan®

Subset for alpha = .05
level of water N 1 2
0.10 m 11 .20345
0.15m 11 27291
0.20m 11 .31436
Sig. 1.000 .120

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 11.000.
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Oneway
ANOVA

LEAV (Ziza)

Sum of Mean

Squares df Square F Sig.
Between Groups |3.744E-02 2 | 1.872E-02 274.459 .000
Within Groups 1.842E-03 27 | 6.821E-05
Total 3.928E-02 29

Post Hoc Tests

Homogeneous Subsets

LEAV (Ziza)

Duncan®
Subset for alpha = .05

level of water N 1 2 3
0.10 m 10 .14580
0.15m 10 .20800
0.20m 10 .22900
Sig. 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 10.000.
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Oneway
ANOVA
LEAV (Nemo)
Sum of Mean
Squares df Square F Sig.
Between Groups |7.776E-04 3.888E-04 11.304 .000
Within Groups 9.287E-04 3.440E-05
Total 1.706E-03

Post Hoc Tests

Homogeneous Subsets

LEAV (Nemo)

Duncan®

Subset for alpha = .05
level of water N 1 2
0.10 m 10 11510
0.15m 10 11510
0.20m 10 .12590
Sig. 1.000 1.000

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 10.000.
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Oneway
ANOVA
Root (Ziza)
Sum of Mean
Squares df Square F Sig.
Between Groups |5.281E-02 2 | 2.641E-02 15.685 .000
Within Groups 4.545E-02 27 |1.683E-03
Total 9.826E-02 29
Post Hoc Tests
Homogeneous Subsets
Root (Ziza)
Duncan®
Subset for alpha = .05
level of water N il 2 S
0.10 m 10 .25413
0.15m 10 .30610
0.20m 10 .35690
Sig. 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 10.000.
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Oneway
ANOVA

Root (Nemo)

Sum of Mean

Squares df Square F Sig.
Between Groups |9.042E-02 2 |4.521E-02 71.577 .000
Within Groups 1.705E-02 27 |6.317E-04
Total .107 29

Post Hoc Tests

Homogeneous Subsets

Root (Nemo)

Duncan®

Subset for alpha = .05
level of water N ¥ 2
0.10 m 10 .14270
0.15m 10 .15590
0.20m 10 .26520
Sig. .250 1.000

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 10.000.
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0 » 1.
Msnd a1 uensinnudunsa - @1 (pH) detniuduazteon VBIUBVANDIAIL 7 AABATELLIAINIINATEY

szt 0.10 g 0.15 (uns 0.20 1Ag
NINAADY uHnHoY udnpou Tifify uHnvey unABu LRy urnveu udnaeu hifidy
srezan () | vudh [ f1een | vt | vioon viudh [veen]| ks | theen| widh sheen | vuth [1ieen| dat vheon | viudh | thoen | viad |vheen
10 734 | 719 | 753 | 694 | 754 | 735 | 750 | 727 | 749 | 723 | 750 | 7.35 | 7.44 | 745 | 746 | 766 750 | 7.87
20 743 ) 753 | 749 | 7.58 | 746 | 7.48 | 748 | 752 | 7.45 | 7.43 | 7.44 | 793 | 7.44 758 | 7.48 | 753 | 7.43 | 755
30 74 | 76 | 764 | 701 | 751 | 139 | 7.49 | 708 | 747 | 7.02 | 749 | 728 | 747 | 736 | 746 | 726 749 | 755
40 789 | 720 | 786 | 7.4 | 781 | 752 | 789 | 7.24 | 791 | 741 | 285 | 7.41 | 791 | 737 | 290 | 756 | 788 7.55
50 T8 | A0 78 ) 727 | 773 | 732 f 782 | 713 | 7.88 | 721 | 793 | 725 | 788 | 741 | 789 | 760 7.89 | 7.34
60 776 ] 702 1779 | 705 | 788 | 765 | 790 | 708 | 790 | 713 | 794 | 7.67 | 795 | 7.09 | 796 | 779 796 | 7.29
70 816 | 728 | 816 | 721 | 817 | 768 | 815 | 765 | 816 | 726 | 818 | 770 | 842 | 749 | 813 | 812 8.13 | 697
80 270 761 | 2 | 735 | 771 | 785 | 791 | 296 | 795 | 733 | 795 781 | 777 | 732 | 778 | 825 | 776 | 7.67
90 764 1 TA8 | 762 | 701 | 762 | 751 | 762 | 721 | 762 | 718 | 761 | 671 | 765 | 715 | 762 783 | 765 | 7.05
100 78 | T8 | 761 1 701 | 763 | 766 | 762 | 7.25 | 762 | 734 | 258 | 709 | 761 | 732 | 756 | 750 | 758 7.15
Average 770 725 1172 | 77 | T pasa | 272 | 732 | 793 | 225 | 23 | 735 | 772 | 992 | 779 771 | 773 | 740
sD 022 1 0191 019 ] 019 | 021 | 017 | 022 | 024 | 023 | 013 | 024 | 032 | 024 | 016 | 028 | 030 023 | 029

gvl
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A153f 1.2 HARIMYUN AN (DIRUTBLTE) ﬁ'lﬂﬂ'l#ﬁ'llﬂ']llﬂzﬁ'li]ﬂﬂ VOILBYADBDIA N ATOATLULLIAINITNAGDY

555‘1)1:!'1 0.10 w3 0.154ung 0.20 t(un3
N1INANEBY urnnay uHnABu il uHnNYoy udnpou il uHnmey unasy Tty
szoznCie) | viudh | 1heen | vudh | thoen sindh | ean| dudh [vheen | st | taoen viwdh [vheen| dudh | vheen| taia vheen | viudh [vheen

10 330 | 285 | 330 | 284 | 330 | 284 | 330 | 287 | 330 | 286 | 330 | 287 | 330 | 287 | 330 | 288 | 330 | 287
20 308 | 273 1312 | 269 | 314 | 266 | 306 | 267 | 305 | 265 | 304 | 273 | 311 | 264 | 308 | 270 | 306 26.7
30 300 | 282 1307 | 281 | 305 | 278 | 299 | 284 | 299 | 279 | 207 | 283 | 202 | 281 | 293 | 282 | 294 | 281
40 325 | 3190 4 329 | 310 ) 327 | 314 | 320 | 312 | 310 | 313 | 287 | 304 | 299 | 306 | 300 | 313 | 304 | 308
50 406 ] 3450 | 40.6 | 341 | 397 | 335 | 390 | 334 | 370 | 338 | 362 | 339 | 344 | 350 | 350 | 341 | 359 32.8
60 383 1 355 | 389 | 348 | 384 | 351 | 377 | 348 | 369 | 343 | 368 | 348 | 350 | 345 | 357 | 342 | 355 | 318
70 0.0 1 330 412 ] 326 | 416 | 320 | 387 | 323 | 379 | 323 | 366 | 319 | 353 | 32 | 374 | 318 | 374 | 320
80 402 ) 310 1 405 ) 313 | 400 | 320 | 389 | 315 | 372 | 310 | 360 | 313 | 339 | 315 | 344 | 318 | 350 | 313
90 390 | 311 | 394 | 300 | 394 | 207 | 387 | 306 | 386 | 304 | 384 | 307 | 345 | 308 | 360 | 309 | 374 | 309
100 42.2 1305 | 399 | 207 | 370 | 296 | 369 | 302 | 373 | 301 | 391 | 303 | 370 | 299 | 380 | 208 | 386 | 301

Average 367 | 312 1368 | 307 | 364 | 306 | 356 | 308 | 349 | 306 | 345 | 308 | 333 | 308 | 339 | 308 | 345 | 305
SD 457 | 269 | 430 | 259 | 407 | 267 | 373 | 246 | 343 | 249 | 376 | 237 | 251 | 2.69 | 3.04 | 238 | 325 | 219

538
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A15190 4.3 uernarnui IWeh (daddwudewuiums)  vasiudhuasiwenlutonaass AADATZUZNAT MM NARDY

szfinh 0.10 luAs 0.15 A3 0.20 (LA
NINABDY uelnmen unABy il udnvioy uHnAeu hifify uHneu udnaou ithiet
szoznn(u) | dndh [1heen] duda | vheen| vnda vireen | viudh | vheen | tudh | vheen| dudh | thoon swd [ vheen | st [veen | duda | dioon |
10 116 | 153 ] 109 | 144 | 125 | 165 | 112 | 144 | 118 | 128 | 113 | 143 | 122 | 158 | 111 | 124 | 124 | 170
20 153 ] 162 | 120 | 147 | 127 | 141 | 103 | 127 | 124 | 155 | 107 | 138 | 136 | 138 | 123 | 153 | 149 | 150
30 116 | 128 | 124 | 143 | 106 | 130 | 108 | 109 | 125 | 148 | 123 | 143 | 107 | 128 | 108 | 141 | 121 | 122
40 108 | 142 1 118 | 125 | 105 | 126 | 124 [ 136 | 116 | 137 | 130 | 123 | 116 | 143 | 115 | 132 | 143 | 139
50 154 1 143 | 108 | 133 [ 137 | 155 { 136 { 132 1 123 | 137 | 137 1158 | 137 | 145 | 106 | 127 | 137 | 162
60 08 | 123 | 129 | 128 [ 129 | 127 | 130 | 143 | 129 | 140 | 129 | 173 | 129 | 163 | 126 | 128 | 129 | 173
70 128 1 196 | 129 | 185 | 129 | 142 | 128 | 162 | 128 | 154 | 128 | 190 | 128 | 189 | 128 | 148 | 128 | 180
80 94 | 1LO | 1L | 125 1109 | 113 | 129 | o134 f 1 | 127 | 108 | 16 | 130 ] 181 | 128 | 130 | 108 | 11s
90 12 ] 126 | 122 | 142 f 122 | 136 | 122 | 134 | 122 § 145 | 127 | 135 | 132 | 142 | 117 | 125 | 122 | 132
100 B89 | 128 1 134 ) 148 | 127 | 134 | 128 | 143 | 134 | 153 | 126 | 142 | 145 | 153 | 124 | 136 | 128 | 142
Average 118 1 141} 120 | 142 | 122 | 137 | 122 | 137 | 123 | 142 | 123 | 146 | 128 | 154 | 119 | 135 | 129 | 150
sD 218 | 246 | 090 ) 175 | 110 | 149 | 108 | 116 | 067 { 103 | 101 | 223 | 110 | 192 | 083 | 099 | 117 | 210

CSl
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AN 14 uamsmanauveniudt uaniivenlutenanenasaszoznarlumsnane (ppt)

[

AU

-

0.10 (AT 0.15 1IR3 0.20 A7

MIinaaes urnvew urnaou Taifiiy uenraw udnpou Nififle uHdnvay ulnasu Tty
szeznmS) | viwdh [sheen| dwdh [ hoen viudth [vheen | dudh [ireen | st whwen | i [1heen| wuda | vasen vindh [ vheen| siudh [ veen
10 890 | 890 | 890 | 830 | 890 | 970 | 870 | 840 | 880 | 730 | 880 | 930 | 870 | 920 | 880 | 7.10 | 890 | 1000
20 890 | 820 | 890 | 690 | 880 | 7.50 | 890 | 7.30 | 890 | 650 | 880 | 8.00 | 870 | 800 | 880 | 7.00 | 870 | 870
30 820 | 660 | 820 | 550 | 830 | 7.50 | 820 | 670 | 820 | 6.10 | 830 | 740 | 820 | 7.30 | 820 | 6.10 | 830 | 820
40 820 | 6.0 | 830 | 510 | 820 | 730 | 830 | 600 | 830 450 | 750 | 7.00 | 830 | 660 | 830 | 3.50 | 830 | 7.60
50 790 | 850 | 790 | 6.00 | 7.80 | 9.00 { 7.80 | 8.00 | 7.80 | 650 | 790 | 930 | 790 | 820 | 790 | 5.40 | 790 | 9.0
60 730 430 | 7.60 | 620 | 740 | 9.10 | 7.30 | 930 | 730 | 810 | 7.60 | 1003 | 730 | 9.60 | 740 | 720 | 740 | 1002
70 730 ] 10.16 | 730 | 10.10 | 7.30 | 10.00 | 730 | 950 | 740 | 900 | 730 | 1013 | 730 | 10.12 | 730 | 830 | 730 | 10,07
80 600 | 520 | 610 | 3.90 | 610 | 520 | 610 | 6.40 | 600 | 540 | 600 | 650 | 600 | 520 | 600 | 410 | 600 | 650
90 730 1 630 | 720 | 410 } 7.20 | 650 | 7.20 | 640 | 7.20 | 640 | 740 | 720 | 690 | 580 | 720 | 560 | 750 | 860
100 730 | 490 | 720 | 280 | 730 | 470 | 7.20 | 470 | 740 | 470 | 730 | 600 | 730 | 430 | 7.10 | 420 | 730 | 660
Average 7931 692 1776 | 589 | 773 | 7.65 | 770 | 727 | 773 | 645 | 769 | 809 | 766 | 743 | 770 | 585 | 776 | 838
SD 088 | 193 | 086 | 206 | 085 | 182 | 085 | 153 | 087 | 142 | 083 | 150 | 086 | 195 | 087 158 | 085 | 1.35
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¥

153

1113 528U

sz () smAsimiinuts (nsufu £ duvaunasg
szuznal (u) 0.10 luns 0.15 AT 0.20 A3

10 597 *£ 204 545t 049 530 = 112
20 542 £ 207 596 X 027 520 * 044 -
30 756 * 075 748 £ 056 654 + 034
46 805 * 184 638 E 058 781 * 095
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seoznal (W) | devanes | demdumu | emeass | doAaugu | dewanes | deadunu
10 71.50 76.17 71.00 75.50 71.83 77.03
20 79.17 78.23 71.13 71.73 79.43 83.67
30 28.73 85.10 83.23 79.57 83.27 86.30
40 89.03 97.40 87.00 8543 89.93 50.47
50 92.27 102.73 50.43 95.73 97.70 93.30
) 93.17 114.17 91.57 101.10 101.93 98.60
70 106.47 117.90 98.53 111.87 98.90 102.10
80 113.07 126.63 102.00 117.90 102.60 103.20
90 121.63 131,50 114.10 127.67 103.20 108.53
100 128.30 134.57 116.40 130.57 103.67 112,77

= - = (Y o @ & =g gr o ¥ =
msun 228 ureenIsiAy TandemuatugavewmgudnemeiufiszrvAidui luieneasulSouiie

flurenluny Nizdindl 3 531 AROATZIZNAINTNARSY (IFURILATY/AL

FEALIT (UA3)

0.10 funs

0.15 1ums

0.20 n3

sepzivm) (Tu) | denaass | domugu | Uovened | ieAlufy | deweasy | vealufu
10 90.13 95.13 9420 93.60 89.07 | 92.30
20 109.10 102.73 97.03 98.93 96.10 99.23
30 104.23 . 108.67 103.40 105.83 99.50 103.37
40 113,97 118.37 106.93 110.90 103.27 107.23
50 121.83 129.60 114,77 115.37 112.53 ~ 108.43
60 13097 | 143.97 122.87 128.10 114.37 111.60
70 138.23 . 151.43 125.13 129.07 118.90 116.97
80 149.683 161.77 128.67 132.77 122.27 124.70
90 157.13 165.30 136.20 138.20 124.73 127.10
100 163.70 168.67 142.10 149.63 127.43 130,77
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MINH 129 ugasnNgLBIvenaaamaina oy

ARDATZHZIINIMINAT DY (FUAIAT)

o

fesugdsil rzduh 0.10 wns

T2 0.10 1uAS Aunde SD
szt Gu)|  duR i #uit 2 Mif 3
10 69.3 715 73.7 71.50 2.20
20 30.2 758 81.5 79.17 2.5%
30 87.5 . 95.5 83.2 88.73 6.24
40 95.2 88.7 83.2 £9.03 6.01
50 91.2 953 90.3 52.27 2.67
60 89.5 91.8 98.2 63.17 451
70 112.3 102.8 104.3 106.47 5.11
80 112.3 109.8 117.1 113.07 3.71
90 119.5 125.2 120.2 121.63 3.11
100 125.8 130.2 1285 128.30 226

4

S MR 130 nraeAnugevedtenaasna NN moRu T T

PADATSESINININANDY (IWUALAT)

i1l fiszdh 0.15 wAs

seduih 0.15 wng Aundy SD
szoza Ow)| Aufl Mufi2 Fudi 3
10 72.1 73.6 67.3 71.00 3.29
20 75.7 79.2 76.5 77.13 1.83
30 81.5 85.4 82.8 83.23 1.99
40 85.5 88.2 87.3 87.00 1.37
50 89.2 93.7 88.4 90.43 286
60 87.6 94.8 92.3 91.57 3.66
70 101.8 96.3 97.5 98.53 2.89
80 97.8 103.4 104.8 102.00 3.70
90 114.2 112.7 115.4 114.10 1.35
100 118.3 117.4 113.5 116.40 2.55
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AN .35 lLﬁﬂqmmqwaquaﬂmﬂnﬁm}mﬂﬂﬂwwug’qsmg'fﬁm'n‘.i:ﬂmﬂ 0.10 un3

AABATTULIIAINITVAND S (U ALAT)

seduth 0.10 s Aunds SD
szziial (1) fudh 1 Auit 2 fudi 3
10 71.7 1 79.5 773 76.17 4.02
20 80.4 78.9 754 78.23 2.57
30 84.5 84.3 86.3 85.10 1.04
40 96.3 98.5 974 97.40 1.10
50 98.5 104.4 105.3 102.73 3.6%
60 108.5 1183 115.7 11417 5.08
70 1154 121.5 116.8 117.90 3.20
80 126 4 1213 132.2 126.63 545
90 1314 128.1 136.2 131.90 4.07
100 133.7 135.2 134.8 134.57 0.78
A3 TeT 9.36 AL svesieAdLRNnehus e RT3 51 fszdh 015 wes
AQOATTHZININIINAADY (IFUAIAT)
sedi 0.15 14A3 Aunde SD
sepzaa (3u) fufi 1 Hufi 2 Huf 3
10 72.6 75.4 78.5 75.5G 2.95
20 793 765 77.4 77.73 1.43
30 75.9 80.5 B2.3 79.57 3.30
40 83.4 85.8 87.1 85.43 1.88
5¢ 94.5 953 974 95.73 1.50
60 102.8 99.2 1013 101.10 ‘ 1.81
70 109.3 1128 1135 111.87 2.25
80 120.3 115.2 118.2 117.90 2.56
90 128.2 124.6 130.2 127.67 2.84
100 127.2 132.7 131.8 130.57 2.95




- ' w P
Asuh 137 uden gt upungudnmeRuigegind Aszdni 020 was

ARTATSUSIATINIT NAD DA (:muﬁmms)

sedi 0.20 143 Aundy SD
sEozm (Ju) Hud 1 Hufi 2 Fuf 3
10 764 80.2 74.5 77.03 2.90
20 82.5 89.3 79.2 83.67 5.15
30 87.3 90.2 81.4 86.30 448
40 89.1 91.5 90.8 90.47 1.23
50 92.3 95.2 92.4 93.30 1.65
60 1012 98.2 56.4 98.60 242
70 99.3 1043 102.7 102.10 2.55
80 102.6 100.2 106.8 103.20 3.34
50 104.8 109.5 112.5 108.93 388
100 110.7 1184 109.2 112.77 494

m3nh 138 urasnnugeresemvqunadnaoiuglszeauds fus Rsedmib 0.10 was

ARDATTUSIIDIMITNADS (mmﬁmm)

sedui 0.10 15 Aunfy D
sguzna () Auii 1 Aufi o A 3
10 94.4 98.7 92.3 95.13 3.26
20 103.2 997 105.3 102.73 2.83
30 105.4 108.2 112.4 108.67 3.52
40 118.3 121.6 115.2 118.37 3.20
50 134.7 125.7 128.4 129.60 4.62
60 145.2 147.3 139.4 143.97 409
70 143.7 153.4 157.2 15143 6.96
80 157.4 163.2 164.7 161.77 3.86
90 165.2 169.4 161.3 165,30 4.05
100 171.5 168.3 166.2 168.67 2.67
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AT .39 !_Eﬁﬂ\iﬂ’)'lﬂfl\ﬂj‘iﬂﬂﬂﬂ?ﬂf}bﬂEﬁ‘luﬁjﬂﬂ'lﬂwut_iﬂi:iinﬂ

ANDANTZLLIIAINITNADDY (TUAINAT)

At

3

s

YU

o

”

F ngzAMi1 015 1was

seduti 0.15 iuAS fundy SD
szozim () - Aui1 fudi 2 fuhi 3
10 89.5 93.8 97.5 93.60 4.00
20 1015 98.5 96.8 98.93 238
30 108.8 106.2 102.5 105.83 3.17
40 115.7 1122 104.3 110.90 5.57
50 108.5 121.3 1163 11537 §.45
60 1324 1284 123.5 128.10 446
70 132.5 126.4 1283 129.07 3.12
80 135.4 137.2 125.7 132.77 6.19
90 134.8 141.5 138.3 138.20 3.35
100 149.5 151.2 149.63 1.50

148.2

= v — v S8 e 4
SN .40 uﬁmmmgwaquamﬂﬂuwmf'mr-fnﬂwwugﬂszmuﬁ?W‘ﬁ NITAVUT 0.20 AT

ARDATZLZIIAININAGDY (uRiuaT)

Ed
szani

fAunay

0.20 AT SD
seazna () Fuii 1 duih 2 i 3

10 91.2 90.3 95.4 92.30 2.72
20 101.5 98.5 99.8 99.93 1.50
30 97.5 105.3 107.3 103.37 5.18
40 112.5 109.7 99.5 107.23 6.84
50 108.5 1143 102.5 168.43 5.90
60 104.2 118.3 1123 111.60 - 7.08
70 120.7 1154 114.8 116.97 3.25
80 122.4 124.6 - 127.1 124.70 2.35
90 125.8 1293 1262 127.10 1.92
100 130.6 133.5 128.2 130.77 2.65
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M1319% .43 ﬂimmmsasﬂu'{ﬂimuuﬁwu°lusm'unmfﬁmdnnﬂumuwuﬁqsmmm'ﬁ N3EAT1 3 TZAY ARDATEEZIINININAADY (meke)

¥
sEAIN1 (was)

1=y P & 3 a )
Sinumsazanlasdodinulunnvemgudnnduiuggangimid Adufvmuszozom @meke)

10 $u 205 309U 40%u 50%u 603u 70%M 807u 50y 100%u

0.10 1A 0.229 0.238 0.241 0.239 0.242 0.25 0.263 0.247 0288 0.301

0.15 1A 0.245 0.261 0.265 0.274 0.298 0317 0.330 0345 0.357 0369

0.20 1A 0.303 0305 0315 0.326 0337 0.351 0.367 0.390 0.427 0.448
MInfi 9.4 ﬂ%‘mmn15ﬁ:ﬁuTﬂSAﬁuuﬁwn1us1n‘Uﬂ\maju|Nnﬂaumuﬁuﬁﬂsxmuﬁ?ﬁuﬁ fszfuih 3 sedu AABATZYZIINININABDY (mg/ke)
sz (14n3) ﬂ?mmmm:ﬁu'fﬂs:ﬁnnﬁwu1us1nwmtﬁﬁudnnfjuﬁuﬁfﬂsz%duﬁ?ﬁui AfuRenuszuznm (mgke

10 Ju 207 307U 4091 505U 60 703 807 907U 1003u

0.10 1A 0.120 0.124 0.127 0.131 0,133 0.137 0.148 0.160 0.169 0.178

0.15 A3 0.125 0.127 0.128 0.132 0.139 0.155 0.167 0.182 0.194 0.210

0.20 1A 0.236 0.243 0.248 0.251 0.255 0.263 0272 0.284 0.296 0.304
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MINA 9.41

. ] v ¥ ’ : - : : .o
ﬂsu'nmmiﬁ:ﬁuTﬂﬂﬁuuﬁwu’lu‘lwmmﬁmdnnnumuﬁufqﬁwg{mﬂ N3$MNI 3 38AY AREASZEYNAIMINANDS (ne/ke)

sz (was) UhnumsazaTasdosimblusemehdnngiufgamnisf fiuRvnmzszamn (mg/kg)
10 5u 205 3054 40y 505 603u 703 80y 9051 1005y
0.10 (AT 0.135 0.139 0.144 0.152 0.155 0.157 0.155 0.147 0.141 0.137
0.15 IS 0.204 0.;206 0.213 0.217 0.214 0211 0.210 0.207 0.201 0.197
0.20 1A 0.224 0.233 0.239 0.235 0.241 0.237 0.230 0.223 0,218 0.210
MR 942 .ﬂ?mmmiﬁ:ﬁﬂﬂﬂﬁuuﬁwu“lu‘l,mmmiy’,’u.ldnﬂaumuﬁ';uﬁﬂs:muﬁ’%%’uﬁ Asedniy 3 59 NADATEHLIIAINITNATDY (mg/ke)
seduni (ua7) ﬂ?mmmsazﬁu'[ﬂﬂﬁuuﬁwu“iu“iuwmnj"ludnnduﬁufﬂs:ﬂm?\?iuﬁ ufuifrmuszuznm (eke)
10 5u 205 30 403y 507y 605 | 70%y 807 9051 10071
0.10 (1T 0.113 0.115 0.120 0.122 0.125 0.124 0.119 0.115 0.112 0.108
0.15 A3 0.112 0.116 0.120 0.124 0.121 0.119 0.114 0.112 0.108 0.105
0.20 (uA3 0.121 0.125 0.130 0.134 0.133 0.128 0.127 0.124 0.120 0.117
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