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# # 4889057420: MAJOR INTER-DEPARTMENT OF ENVIRONMENT SCIENCE
KEY WORD: ORGANIC FERTILIZER / COMMERCIAL BIOFERTILIZER / CHEMICAL FERTILIZER /

SOIL QUALITY / WATER QUALITY
KRERK PINTRAKOOL : EFFECT OF FERTILIZATION ON SOIL AND WATER QUALITY IN
PADDY FIELD. THESIS ADVISORS: PANTAWAT SAMPANPANISH, Ph.D. 144 pp.

Environmental impact of using various types of fenilizers namely; organic fertilizer (manure), commercial
biofertilizer (pellets), and chemical fertilizer, on soil and water quality including accumulation of heavy metals in rice
grains were investigated. In addition, companson of production costs and rice vields from different types of fertilizer were
carried out. The paddy field with the area of 0.64 bectare in Chainal Province was selected for the study. The paddy area
was divided into four pants of 0,16 hectare. Each pan was subjected 1o different types of fertilizer use. Rates of fertilizer
application were as follows: 1} manure 6250 kg hectare, 2) commercial biofertilizer 312.5 kg/ hectare, 3) chemical
fertilizer 250 kg/ hectare, and 4) the conventional practice of local fammers (chemical fertilizer), Soil and water samples
were collected for four periods: L) befare preparation of the field (rice aged 0 days), 2) rice aged 30 days, 3) rice aged 70
days, and 4) before harvesting (riccaged 100 days). '1"!_!-: amounts of heavy metals found in soil samples from the 4 periods
of sampling were in the range of 2.42-15.3, and 211.8-334.0 for arsenic (As) and manganese (Mn), respectively. It was
found that, before harvesting time, the experimental field using manure had lowest level of accumulation of As and Mn
compared to other practices_In water samples, Mn wils detected in the range of 0.10-0.81 mg/l. As in water were non-
detectable in all samples. Soil pH was found 1o be 4 79-6.62 and water pH was 6.21-8.37. The levels of nitrate (NO, } and
phosphate (PO, found in soil samples wgrg'j.]d—tﬂ..]’igq_gﬂ. 1-55.4 mgikg, respectively. For the water samples (NO, )
and {P{):'J were 0.20-0.95 and 0.25-0.67 mgl, rcspnciiuely,v'vl'llj::’:urganit matter {OM) in soil was 1.67-2.62 percent. The
use of manure has led to highest content ui’gq_:ni;: matler tl.lh: paddy soil, while the lowest content of organic matter was
detected from the soil samples collected from the paddy using chemical fertilizer in conventional practice. The results of
this study indicate that using compost for rice plantation_has sigmficantly_ increased the nutrients in terms of nitrate,
phosphate, and also signiﬂﬁnﬂr increased organic matter in the paddy soil. Moreover, the lowest level of contamination
of NO-N and PO,-P through drained water from the paddy field using manure has been found. The water quality
parameters were, DO 4.95-9.82 mg/l, BOD 1.61-258 mg/l. 55 17.50-993 mg/l, EC 99.4-T05 Hls‘em. Arsenic was not
found to accumulate.in rice grain. Arsenic conlamination in the rice grain and rice husks samples was not found from all
practices. Manganese was found in the range of 56.0:58.3 and 84.6-137 mgkg in the rice prain and rice husks,
respectively, in which the rice husks from the paddy using chemical fentilizer were found to have highest accumulation of
Mn,However, those Mn levels are still under aceeptable level fhat not toxicdo the plant’ The'costs assooiated with each of
the four cxperiments were 88250 | 1,263, | 1400 and 11,757 buhvbectare, respectively.  The quantities of rice harvested
from each experiment were 3,775, 5,188, 3,100 and 4,738 kg'hectare. The results of cost-benefil analysis have indicated
that, using manure was found to be the most cost-effective method of ferilization. Moreover, this type of manure has
advantage on improving paddy soil quality in terms of nutrients and organics, and the least negative impact on the

environment in terms of water quality,
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2) Snaeanuanilsnlugiasdun3e (Biological Oxygen Dissolved: BOD)
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a <
USunaveavaiuasey

ax (a va 2’ ' Yy 9 @
ﬂiill’.l‘ﬁﬂ;]‘ﬂﬁ AUNINUITINAUUIIIY 0 U
wlaan 1 | wdasn2 | waan 3 Ay SEM
1. ldi]onon 545.00 394.67 1104.00 681.22 215.80
2. Taieaann 656.00 1200.00 1122.00 992.67 169.83
3. Taijeindl 1064.00 104.00 520.00 562.67 277.93
4.1n¥a3n31lgiia 160.00 2052.00 628.00 946.67 500.00
e AUMMINTIANT1I01Y 30 Tu
QEEFRES BN = 5 d. 5
wlaant | wlasn2 | wilans Ay SEM
1. ldi]enon 7.00 27.00 41.00 25.00 9.87
2. Taieaann 64.00 14.50 14.50 31.00 16.50
3. Tai]oind] 19.00 26.00 23.50 22.83 2.05
4.1n¥a3n3ilgiia 43.50 5.00 4.00 17.50 13.00
e AMMMINTIAUT1I01Y 70 Tu
QEEFRES BN 5 % E 5
wagn 1 | mlaan2 | wiesn 3 naY SEM
1. ldi]enon 108.00 161.00 90.00 119.67 21.31
2. Taieaann 96.25 10.25 165.50 90.67 44.90
3. Tai]oind] 60.00 144.50 27275 159.08 61.85
4. 1nuasnTl e 32.00 107.75 129.00 89.58 29.44
e Ao wnuIneIT
331751 1A 7; 5 5 5
wagn 1. [nlesn2 | uJaan 3 naY SEM
1. ldi]enon 141.00 150.25 67.00 76.00 478
2. ldfjomann 79.75 81.75 66.50 55.58 40.74
3. Taijoind] 75.25 30.50 199.00 119.42 26.34
4. 1nHasnsl e 136.75 21.25 8.75 101.58 50.40
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4
Usunueenaauazaisi (uaafﬁu/am)

ax (a va 2’ ' Yy 9 @
ﬂii?J'J‘ﬁﬂg(]']J@ AUNINUITINAUUIIIY 0 U
wlaen 1 | wilasn2 | wilasnn 3 Ay SEM
1. ldi]onon 7.47 8.09 7.56 7.71 1.00
2. Taieaann 7.33 3.28 7.30 5.97 1.35
3. ld{Jeinil 7.58 7.49 6.94 7.34 0.60
4.1n¥a3n31lgiia 7.11 8.00 8.32 7.81 0.47
e AUMMINTIANT1I01Y 30 Tu
QEEFRES BN = 5 d. 5
maant | wlasn2 | uiawn3 Ay SEM
1. ldi]enon 7.04 7.95 7.90 7.63 0.30
2. Taieaann 8.27 7.87 8.71 8.28 0.24
3. Tai]oind] 8.78 8.63 9.16 8.86 0.16
4.1n¥a3n3ilgiia 9.70 9.64 10.13 9.82 0.15
e AMMMINTIAUT1I01Y 70 Tu
QEEFRES BN 5 % E 5
wagn 1 | mlaan2 | wiesn 3 naY SEM
1. ldi]enon 8.67 8.74 7.96 8.46 0.25
2. Taieaann 5.95 5.75 5.72 5.81 0.10
3. Tai]oind] 5.39 5.12 434 4.95 0.31
4. 1nuasnTl e 6.03 5.68 6.13 5.95 0.14
e AUMWINTIAUT1I01Y 100 Tu
331751 1A 7; 5 5 5
wagn 1. [nlesn2 | uJaan 3 naY SEM
1. ldi]enon 9.76 9.34 9.75 9.62 0.14
2. ldfjomann 6.03 6.09 645 6.19 0.13
3. Taijoind] 5.07 5.30 5.97 5.45 0.27
4. 1nHasnsl e 5.57 5.77 6.09 5.81 0.15
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aanwanlsnluglasdunid Gaansu/ans)

ax (a va 2’ ' Yy 9 @
ﬂiill'.]‘ﬁﬂ;]‘ﬂ@ AUNINUITINAUUIIY 0 U
wlaen 1 | wilasn2 | wilasnn 3 Ay SEM
1. ldi]onon 14.67 14.11 14.00 14.26 4.00
2. Taieaann 16.02 43.68 17.58 25.76 8.97
3. ld{Jeinil 27.48 26.58 20.52 24.86 2.19
4.1n¥a3n31lgiia 6.34 7.65 9.78 7.92 1.00
e AUMMINTIANT1I01Y 30 Tu
QEEFRES BN = 5 d. 5
maant | wlasn2 | uiawn3 Ay SEM
1. ldi]enon 15.12 15.00 15.18 15.10 0.40
2. Taieaann 8.82 6.81 7.00 7.54 0.64
3. Tai]oind] 7.10 7.54 7.30 7.31 0.13
4.1n¥a3n3ilgiia 471 4.41 4.50 4.54 1.00
e AMMMINTIAUT1I01Y 70 Tu
QEEFRES BN 5 % E 5
wagn 1 | mlaan2 | wiesn 3 naY SEM
1. ldi]enon 6.06 2.94 3.99 433 0.92
2. Taieaann 8.54 8.31 8.43 8.43 1.00
3. Tai]oind] 10.67 10.10 12.00 10.92 0.56
4. 1nuasnTl e 6.37 6.76 6.87 6.67 0.37
e AUMWINTIAUT1I01Y 100 Tu
331751 1A 7; 5 5 5
wagn 1. [nlesn2 | uJaan 3 naY SEM
1. ldi]enon 147 1.83 1.53 1.61 0.11
2. ldfjomann 2.22 2.03 2.70 2.32 0.20
3. Taijoind] 3.19 3.12 1.62 2.64 0.51
4. 1nHasnsl e 5.64 5.23 5.43 5.43 0.12




~ ' < <3| 1 g’
A1519981IN7 10 mManudunsaduae (pH) Tuii

128

aanuilunsailuaig
ax (a va 2’ ' Yy 9 @
ﬂiill’.l‘ﬁﬂ;]'ﬂ@ AUNINUITINAUUIIY 0 U
wlaen 1 | wilasn2 | wilasnn 3 Ay SEM
1. ldi]onon 7.22 7.16 7.24 7.21 0.02
2. Taieaann 7.24 7.12 7.17 7.18 0.03
3. ld{Jeinil 8.54 8.34 8.22 8.37 0.10
4.1n¥a3n31lgiia 7.94 7.76 7.72 7.81 0.10
e AUMMINTIANT1I01Y 30 Tu
QEEFRES BN = 5 d. 5
maant | wlasn2 | uiawn3 Ay SEM
1. ldi]enon 7.09 7.18 7.12 7.13 0.03
2. Taieaann 6.89 6.94 7.10 6.98 0.10
3. Tai]oind] 7.20 7.22 8.47 7.63 0.42
4.1n¥a3n3ilgiia 7.87 8.17 8.00 8.01 1.00
e AMMMINTIAUT1I01Y 70 Tu
QEEFRES BN 5 % E 5
wagn 1 | mlaan2 | wiesn 3 naY SEM
1. ldi]enon 7.06 7.13 7.11 7.10 0.02
2. Taieaann 7.04 7.10 7.05 7.06 0.02
3. laifjendi 6.86 7.03 6.96 6.95 0.05
4. 1nuasnTl e 7.26 7.17 7.26 7.23 0.03
e AUMWINTIAUT1I01Y 100 Tu
331751 1A 7; 5 5 5
wagn 1. [nlesn2 | uJaan 3 naY SEM
1. ldi]enon 627 6.19 6.22 6.23 0.02
2. ldfjomann 6:12 6.28 6.23 6.21 0.05
3. Taijoind] 6.35 6.36 6.46 6.39 0.04
4. 1nHasnsl e 6.40 6.49 6.61 6.50 0.06
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Y
Usuanmamidaluii Waanswans)

ax (a va 2’ ' Yy 9 @
ﬂii?J'JTﬂJ;]‘]JG] AUNINUITINAUUIIY 0 U
wlaen 1 | wilasn2 | wilasnn 3 Ay SEM
1. ldi]onon 0.51 0.46 0.39 0.45 0.17
2. Taieaann 0.87 0.66 0.45 0.66 0.13
3. ld{Jeinil 0.05 0.07 0.19 0.10 0.12
4.1n¥a3n31lgiia 0.04 0.72 0.45 0.40 0.20
e AUMMINTIANT1I01Y 30 Tu
QEEFRES BN = 5 d. 5
maant | wlasn2 | uiawn3 Ay SEM
1. ldi]enon 0.20 0.12 0.28 0.20 0.05
2. Taieaann 0.28 0.26 0.38 031 0.04
3. Tai]oind] 024 0.30 0.22 0.25 0.02
4.1n¥a3n3ilgiia 0.42 0.46 0.44 0.44 0.01
e AMMMINTIAUT1I01Y 70 Tu
QEEFRES BN 5 % E 5
wagn 1 | mlaan2 | wiesn 3 naY SEM
1. ldi]enon 0.45 0.36 0.34 0.38 0.10
2. Taieaann 1.06 0.66 0.72 0.81 0.12
3. Tai]oind] 0.53 0.32 0.48 0.44 0.10
4. 1nuasnTl e 0.50 0.53 0.67 0.57 0.10
e AUMWINTIAUT1I01Y 100 Tu
331751 1A 7; 5 5 5
wagn 1. [nlesn2 | uJaan 3 naY SEM
1. ldi]enon 0.34 0.18 0.25 0.26 0.10
2. ldfjomann 0.55 0.75 0.60 0.63 0.10
3. Taijoind] 0.23 0.24 0.65 0.37 0.14
4. 1nHasnsl e 0.44 0.79 0.31 0.51 0.14
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Y
5w luasnlini @adnsu/ans)

ax (a va 2’ ' Y 9 @
ﬂiiﬁJ’J‘ﬁﬂa‘Uﬁ AUNINUITINAUUIIIY 0 U
wlaen 1 | wilasn2 | wilasnn 3 Ay SEM
1. ldi]onon 0.51 0.46 0.39 0.33 0.02
2. Taieaann 0.87 0.66 0.45 0.39 0.02
3. ld{Jeinil 0.05 0.07 0.19 0.31 0.04
4.1n¥a3n31lgiia 0.04 0.72 0.45 0.39 0.02
e AUMMINTIANT1I01Y 30 Tu
QEEFRES BN = 5 d. 5
maant | wlasn2 | uiawn3 Ay SEM
1. ldi]enon 0.20 0.12 0.28 0.28 0.01
2. Taieaann 0.28 0.26 0.38 0.22 0.01
3. Tai]oind] 024 0.30 0.22 0.20 0.02
4.1n¥a3n3ilgiia 0.42 0.46 0.44 0.50 0.10
e AMMMINTIAUT1I01Y 70 Tu
QEEFRES BN 5 % E 5
wagn 1 | mlaan2 | wiesn 3 naY SEM
1. ldi]enon 0.45 0.36 0.34 0.51 0.10
2. Taieaann 1.06 0.66 0.72 0.75 0.01
3. Tai]oind] 0.53 0.32 0.48 0.95 0.05
4. 1nuasnTl e 0.50 0.53 0.67 0.57 0.02
e AUMWINTIAUT1I01Y 100 Tu
331751 1A 7; 5 5 5
wagn 1. [nlesn2 | uJaan 3 naY SEM
1. ldi]enon 0.34 0.18 0.25 0.42 0.02
2. ldfjomann 0.55 0.75 0.60 0.68 0.10
3. Taijoind] 0.23 0.24 0.65 0.58 0.02
4. 1nHasnsl e 0.44 0.79 0.31 0.48 0.04
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Y
saeamaluii (aansuw/ans)

ax (a va 2’ ' Y 9 @
ﬂii‘JJ'J‘ﬁiJg(]‘]JG] AUNINUITINAUUIIIY 0 U
wlaen 1 | wilasn2 | wilasnn 3 Ay SEM
1. ldi]onon 0.51 0.46 0.39 0.44 0.16
2. Taieaann 0.87 0.66 0.45 0.32 0.01
3. ld{Jeinil 0.05 0.07 0.19 0.28 0.10
4.1n¥a3n31lgiia 0.04 0.72 0.45 0.25 0.03
e AUMMINTIANT1I01Y 30 Tu
QEEFRES BN = 5 d. 5
maant | wlasn2 | uiawn3 Ay SEM
1. ldi]enon 0.20 0.12 0.28 0.32 0.10
2. Taieaann 0.28 0.26 0.38 0.36 0.04
3. Tai]oind] 024 0.30 0.22 0.45 0.03
4.1n¥a3n3ilgiia 0.42 0.46 0.44 0.60 0.05
e AMMMINTIAUT1I01Y 70 Tu
QEEFRES BN 5 % E 5
wagn 1 | mlaan2 | wiesn 3 naY SEM
1. ldi]enon 0.45 0.36 0.34 0.35 0.13
2. Taieaann 1.06 0.66 0.72 0.46 0.15
3. Tai]oind] 0.53 0.32 0.48 0.41 0.02
4. 1nuasnTl e 0.50 0.53 0.67 0.67 0.03
e AUMWINTIAUT1I01Y 100 Tu
331751 1A 7; 5 5 5
wagn 1. [nlesn2 | uJaan 3 naY SEM
1. ldi]enon 0.34 0.18 0.25 0.26 0.01
2. ldfjomann 0.55 0.75 0.60 0.34 0.04
3. Taijoind] 0.23 0.24 0.65 0.39 0.04
4. 1nHasnsl e 0.44 0.79 0.31 0.52 0.03
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a1 Wi Aulassmud/ suamag)

ax (a va 2’ ' Yy 9 @
ﬂiill’.l‘ﬁﬂ;]‘ﬂﬁ AUNINUITINAUUIIY 0 U
wlaen 1 | wilasn2 | wilasnn 3 may SEM
1. ldi]onon 342.00 330.00 264.00 312.00 24.25
2. Taieaann 304.00 417.00 260.00 327.00 46.76
3. ld{Jeinil 262.00 247.00 253.00 254.00 21.00
4.1n¥a3n31lgiia 604.00 701.00 633.00 646.00 28.75
e AUMMINTIANT1I01Y 30 Tu
QEEFRES BN = 5 d. 5
maant | wlasn2 | uiawn3 Ay SEM
1. ldi]enon 199.20 253.00 256.00 236.00 18.45
2. Taieaann 190.30 207.00 191.10 196.13 30.00
3. Tai]oind] 104.70 86.40 107.10 99.40 34.00
4.1n¥a3n3ilgiia 836.00 646.00 634.00 705.33 65.43
e AMMMINTIAUT1I01Y 70 Tu
QEEFRES BN 5 % E 5
wagn 1 | mlaan2 | wiesn 3 naY SEM
1. ldi]enon 238.00 233.00 263.00 244.67 9.28
2. Taieaann 273.00 237.00 181.80 230.60 26.52
3. Tai]oind] 154.70 145.00 140.10 146.60 4.29
4. 1nuasnTl e 604.00 558.00 480.00 547.33 36.20
e AUMWINTIAUT1I01Y 100 Tu
331751 1A 7; 5 5 5
wagn 1. [nlesn2 | uJaan 3 naY SEM
1. ldi]enon 130.80 132.30 136.60 133.23 1.74
2. ldfjomann 157.30 150.50 132.40 146.73 7.43
3. Taijoind] 153.40 181.80 120.90 152.03 17.60
4. 1nHasnsl e 130.60 463.00 450.00 347.87 108.70
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a a @ J 3 o
USunadunieing (odidua)

ax (a va 2’ ' Yy 9 @
ﬂii?J'JTﬂJ;]‘]JG] AUNINUITINAUUIIY 0 U
wlaan 1 | wdasn2 | waan 3 Ay SEM
1. ldi]onon 2.03 1.98 1.86 1.96 0.10
2. Taieaann 1.91 1.66 1.44 1.67 0.14
3. ld{Jeinil 2.06 1.81 1.91 1.93 0.10
4.1n¥a3n31lgiia 1.92 2.08 2.10 2.03 0.10
e AUMMINTIANT1I01Y 30 Tu
QEEFRES BN = 5 d. 5
wlaant | wlasn2 | wilans Ay SEM
1. ldi]enon 2.08 2.8 1.91 2.09 0.11
2. Taieaann 1.88 2.11 2.01 2.00 0.10
3. Tai]oind] 211 2.23 2.06 2.13 0.10
4.1n¥a3n3ilgiia 2.22 2.04 2.36 221 0.12
e AMMMINTIAUT1I01Y 70 Tu
QEEFRES BN 5 % E 5
wagn 1 | mlaan2 | wiesn 3 naY SEM
1. ldi]enon 237 2.30 2.50 239 0.10
2. Taieaann 2.24 225 2.65 2.38 0.14
3. Tai]oind] 230 2.65 233 2.43 0.11
4. 1nuasnTl e 1.96 2.11 1.96 2.01 0.10
e AUMWINTIAUT1I01Y 100 Tu
331751 1A 7; 5 5 5
wagn 1. [nlesn2 | uJaan 3 naY SEM
1. ldi]enon 2.50 2.79 2.58 2.62 0.10
2. ldfjomann 2.48 1.85 1.86 2.06 0.21
3. Taijoind] 2.20 2.22 233 225 0.20
4. 1nHasnsl e 1.87 1.62 1.54 1.68 0.20
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aanuilunsailuaig
ax (a va 2’ ' Yy 9 @
ﬂiill’.l‘ﬁﬂ;]‘ﬂﬁ AUNINUITINAUUIIY 0 U
wlaen 1 | wilasn2 | wilasnn 3 Ay SEM
1. ldi]onon 6.23 6.19 6.53 6.32 0.11
2. Taieaann 6.46 6.73 6.68 6.62 0.10
3. ld{Jeinil 6.48 6.38 5.77 6.21 0.22
4.1n¥a3n31lgiia 5.47 5.49 5.72 5.56 0.10
e AUMMINTIANT1I01Y 30 Tu
QEEFRES BN = 5 d. 5
maant | wlasn2 | uiawn3 Ay SEM
1. ldi]enon 5.73 6.01 5.97 5.90 0.10
2. Taieaann 5.61 5.60 5.63 5.61 0.01
3. Tai]oind] 571 5.82 5.48 5.67 0.10
4.1n¥a3n3ilgiia 5.11 523 5.32 5.22 0.10
e AMMMINTIAUT1I01Y 70 Tu
QEEFRES BN 5 % E 5
wagn 1 | mlaan2 | wiesn 3 naY SEM
1. ldi]enon 5.54 5.94 5.91 5.80 0.13
2. Taieaann 5.98 5.75 6.00 5.91 0.10
3. Tai]oind] 5.98 6.06 5.85 5.96 0.10
4. 1nuasnTl e 4.97 4.78 4.63 4.79 0.10
e AUMWINTIAUT1I01Y 100 Tu
331751 1A 7; 5 5 5
wagn 1. [nlesn2 | uJaan 3 naY SEM
1. ldi]enon 600 5.35 5.65 5.67 0.19
2. ldfjomann 5.85 6.23 6.36 6.15 0.15
3. Taijoind] 6.17 5.83 6.19 6.06 0.12
4. 1nHasnsl e 4.86 5.26 4.92 5.01 0.12
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a o a a a Aa o a [
snaorsiinluau (Haansu/n lansy)

ax (a va 2’ ' Yy 9 @
ﬂiill'.]‘ﬁﬂ;]‘ﬂﬁ AUNINUITINAUUIIY 0 U
wlaen 1 | wilasn2 | wilasnn 3 Ay SEM
1. ldi]onon 3.07 4.16 3.65 3.63 0.31
2. Taieaann 4.55 5.10 2.65 4.10 0.74
3. ld{Jeinil 2.03 2.13 221 2.12 1.00
4.1n¥a3n31lgiia 11.40 11.80 8.00 5.56 1.20
e AUMMINTIANT1I01Y 30 Tu
QEEFRES BN = 5 d. 5
maant | wlasn2 | uiawn3 Ay SEM
1. ldi]enon 434 4.56 3.13 4.01 0.44
2. Taieaann 5.05 6.00 3.45 4.83 0.74
3. laijend 333 4.21 4.89 4.14 0.45
4.1n¥a3n3ilgiia 17.22 16.34 12.33 15.30 1.50
e AMMMINTIAUT1I01Y 70 Tu
QEEFRES BN 5 % E 5
wagn 1 | mlaan2 | wiesn 3 naY SEM
1. ldi]enon 3.25 3.04 3.44 3.24 0.12
2. Taieaann 4.04 5.15 4.09 4.43 0.36
3. Tai]oind] 3.14 3.38 3.77 3.43 0.18
4. 1nuasnTl e 6.95 7.54 7.15 7.21 0.17
e AUMWINTIAUT1I01Y 100 Tu
331751 1A 7; 5 5 5
wagn 1. [nlesn2 | uJaan 3 naY SEM
1. ldi]enon 2.61 3.34 1.98 2.64 1.20
2. ldfjomann 4:10 3.37 5.25 4.24 1.30
3. Taijoind] 3.15 3.33 321 3.23 1.00
4. 1nHasnsl e 4.25 9.40 4.00 5.88 2.40
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Fnamamidaluau aansu/nlansy)

ax (a va 2’ ' Yy 9 @
ﬂii?J’JTﬂJ;]‘]JG] AUNINUITINAUUIIY 0 U
wlaen 1 | wilasn2 | wilasnn 3 Ay SEM
1. ldi]onon 256.00 212.00 254.00 240.67 14.34
2. Taieaann 201.00 232.00 294.00 24233 27.34
3. ld{Jeinil 322.80 224.00 216.00 254.27 34.34
4.1n¥a3n31lgiia 195.00 301.60 376.00 290.87 52.53
e AUMMINTIANT1I01Y 30 Tu
QEEFRES BN = 5 d. 5
maant | wlasn2 | uiawn3 Ay SEM
1. ldi]enon 259.00 254.00 276.30 263.10 10.00
2. Taieaann 287.60 298.10 286.00 290.57 16.00
3. Tai]oind] 265.60 264.00 287.30 272.30 7.51
4.1n¥a3n3ilgiia 314.00 363.00 325.00 334.00 14.84
e AMMMINTIAUT1I01Y 70 Tu
QEEFRES BN 5 % E 5
wagn 1 | mlaan2 | wiesn 3 naY SEM
1. ldi]enon 246.00 267.30 256.00 256.43 6.15
2. Taieaann 273.10 296.00 253.00 274.03 12.42
3. Tai]oind] 256.00 272.00 257.00 261.67 5.17
4. 1nuasnTl e 352.00 320.00 300.00 324.00 15.14
e AUMWINTIAUT1I01Y 100 Tu
331751 1A 7; 5 5 5
wagn 1. [nlesn2 | uJaan 3 naY SEM
1. ldi]enon 198.80 232.00 204.54 211.78 10.24
2. ldfjomann 243.00 232.00 278.00 251.00 13.87
3. Taijoind] 245.78 267.00 266.00 259.59 6.91
4. 1nHasnsl e 296.20 310.00 303.00 303.07 3.98
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Usualuwmsnludu @aansu/mnlansy)

ax (a va 2’ ' Y 9 @
ﬂiiﬁJ'J‘ﬁﬂa‘Uﬁ AUNINUITINAUUIIIY 0 U
wlaen 1 | wilasn2 | wilasnn 3 Ay SEM
1. ldi]enon 1.46 6.36 2.20 3.34 2.00
2. Taieaann 2.93 8.05 11.02 7.33 236
3. ld{Jeinil 9.53 8.81 7.67 8.67 2.40
4.1n¥a3n31lgiia 7.31 13.93 9.54 10.26 1.94
e AUMMINTIANT1I01Y 30 Tu
QEEFRES BN = 5 d. 5
maant | wlasn2 | uiawn3 Ay SEM
1. ldi]enon 5.1 3.47 4.23 427 1.30
2. Taieaann 0.73 4.49 5.88 3.70 1.00
3. laijend 440 4.40 5.56 4.79 1.00
4.1n¥a3n3ilgiia 8.45 5.50 7.74 7.23 1.20
e AMMMINTIAUT1I01Y 70 Tu
QEEFRES BN 5 % E 5
wagn 1 | mlaan2 | wiesn 3 naY SEM
1. ldi]enon 7.40 5.43 5.12 5.98 0.71
2. Taieaann 2.11 8.54 4.40 5.02 1.88
3. Tai]oind] 4.40 1.47 13.21 6.36 2.00
4. 1nuasnTl e 5.55 6.56 6.34 6.15 0.31
e AUMWINTIAUT1I01Y 100 Tu
331751 1A 7; 5 5 5
wagn 1. [nlesn2 | uJaan 3 naY SEM
1. ldi]enon 3.56 4.41 4.12 4.03 0.25
2. ldfjomann 2.19 5.00 3.67 3.62 0.81
3. Taijoind] 2.66 3.40 5.65 3.90 0.90
4. 1nHasnsl e 4.67 5.06 5.43 5.05 0.22
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Usnaeamaluau (ladnsu/mnlaniv)

ax (a va 2’ ' Y 9 @
ﬂiiﬁJ'J‘ﬁﬂ;]‘]J@ AUNINUITINAUUIIIY 0 U
wlaen 1 | wilasn2 | wilasnn 3 Ay SEM
1. ldi]onon 33.00 29.44 29.24 30.56 1.22
2. Taieaann 36.44 32.87 37.45 35.59 1.39
3. ld{Jeinil 38.45 39.42 38.70 38.86 0.30
4.1n¥a3n31lgiia 25.92 33.38 33.82 31.04 2.56
e AUMMINTIANT1I01Y 30 Tu
QEEFRES BN = 5 d. 5
maant | wlasn2 | uiawn3 Ay SEM
1. ldi]enon 4078 30.83 45.23 38.95 4.26
2. Taieaann 35.94 48.00 34.94 39.63 4.20
3. Tai]oind] 52.97 33.37 47.34 44.56 5.83
4.1n¥a3n3ilgiia 53.78 55.43 56.86 55.36 3.00
e AMMMINTIAUT1I01Y 70 Tu
QEEFRES BN 5 % E 5
wagn 1 | mlaan2 | wiesn 3 naY SEM
1. ldi]enon 36.86 41.77 50.78 43.14 4.08
2. Taieaann 36.94 49.75 39.93 4221 3.87
3. Tai]oind] 38.87 41.00 38.67 39.51 0.75
4. 1nuasnTl e 46.45 50.23 57.34 51.34 7.00
e AUMWINTIAUT1I01Y 100 Tu
331751 1A 7; 5 5 5
wagn 1. [nlesn2 | uJaan 3 naY SEM
1. ldi]enon 34.56 30.00 40.46 35.01 3.03
2. ldfjomann 38.00 39.58 34.32 37.30 5.00
3. Taijoind] 25.98 31.98 32.24 30.07 2.04
4. 1nHasnsl e 46.49 39.00 50.45 4531 3.36
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d‘ a 9 A
AT NEUINT 21 Hanaat1aon

nawan/13 (ATansu)
QEEERRAIRMIL] faiiszFuAIAY 14%
wlasiil | wlasii2 | utasiiz mag SEM
1.1aijsnon 705 576 531 604 52.06
2. ld{lernm 586 441 501 510 42.05
3. ld{]einil 446 551 532 496 26.06
4. 1n¥A3N31P1A 768 779 726 758 16.16
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