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Thanapat Pluemphuak 2014: Cadmium Accumulation of Rice Grown in Cadmium
Contaminated Soil at Mae Tao Watershed Tak Province Thailand. Master of Science
(Soil Science and Management Techonology), Major Field: Soil Science and
Management Techonology, Department of Soil Science. Thesis Advisor: Assistant

Professor Thongchai Mala, Ph.D. 70 pages.

This research aimed to study the content of the cadmium (Cd) contamination in paddy
fields before planting and after harvest and the accumulation of Cd in rice grown in Mae Tao
watershed area. The studies were conducted in 12 sites of Khao Dawk Mali 105 rice growing of
three areas group based on stream length as head watershed area (HW; 0-7 km), middle
watershed area (MW; 7-14 km) and the end watershed area (EW; 14-21 km). The results showed
that the cadmium content in soil is significantly different at the 99 percent confident level. The
12, of study area had the highest of Cd concentration (46.87 mg/kg),while that of 10, had the
lowest one (11.45 mg/kg). The average Cd concentration of various area group were significantly
different. The HW had the highest average of Cd content (24.78 mg/kg). The accumulated Cd in
various age of rice were significantly different. The Cd content of 45 days rice was the highest in
the 8,,,, (12.71 mg/kg), meanwhile that of 2, showed the highest Cd content (16.06 mg/kg) at
90 days, but the 1,,,, showed the highest Cd content (17.34 mg/kg) at 120 days. The 5,,,, and 4,,,,
showed the highest Cd content in milled rice (9.27 mg/kg) and rice husk (10.42 mg/kg),
respectively, which were higher than that of the EU standard. Moreover, it was found that, the

rice yield decreased as the soil Cd content was higher than 20 mg/kg.

Student’s signature Thesis Advisor’s signature
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Hadansuaon lansu Tuvaz TnunaBounanalaeu ldnuiegluszaudtegannioe 27.88-

128.09 Haansuasn lansu Aua1ay

a J a = a v = a
HamsAnenlsnanamonluauneullgnwuanuulslsivveanaadioyluan
Y [ Y v 9 Y [ 9 Y [
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pH oM Available P Exchangeable K Extractable Cd
frea (1:1) (%) (mg/kg) (mg/kg) (mg/kg)
Liw 6.65bc’ 1.84ab 60.64 a-b 84.75 f 20.10d
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8w 586d-f 1.80a-b 31.67 d-e 113.11¢ 12.00 e
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pH OM  Available P Exchangeable K Extractable Cd
e ) %) gk (mgke) (mg/ke)
1w 6.65b"  1.84 60.64 a 84.75 ¢ 20.10 ¢
2w 6.31b 1.69 38.76 b 123.07 a 1535¢
3w 6.10b 1.87 34.07b 80.89d 2747b
4w 7.36a 1.84 62.85a 106.11 b 36.20 a
F-test ok ns ok ok ok
CV % 5.95 14.16 23.66 1.05 16.19
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pH OM Available P Exchangeable K Extractable Cd
free (1:1) (%) (mg/kg) (mg/kg) (mg/kg)
. 541 140b" 48.41b 86.44 ¢ 15.05 b
6y 5.67 1.68 a 26.89 ¢ 128.09 a 17.67 a
T 5.83 1.45b 72.59 a 79.64 d 13.00 be
8w 5.86 1.80 a 31.67 113.11b 12.00 ¢
Fotest nd . . . .
CV % 4.13 9.02 20.33 0.79 9.69
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pH Available P Exchangeable K Extractable Cd
Area OM (%)
(1:1) (mg/kg) (mg/kg) (mg/kg)
9y 7.09 1.79 48.78 ab" 55.02 b 14.10 b
10, 7.25 2.01 26.72 b 27.88d 11451
11, 7.27 1.59 66.57 a 28.72¢ 16.02 b
12, 7.46 1.70 51.60 a 86.33 a 46.87 a
F-test ns ns *oE 5 *ox
CV % 3.46 10.96 29.45 0.67 29.85
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A pH OM Available P Exchangeable K Extractable Cd
- Gy (meke) (mg/ke) (mg/ke)
Head watershed area 6.60b"  18la 49.08 98.71a 24.78a
Middle watershed area 5.70¢ 1.58 b 44.90 101.82 a 14.43 b
End watershed area 7.27 a 1.77 a 48.17 49.50 b 22.11a
F-test ko e ns ** K
CV % 12.08 7.14 4.64 35.22 20.44
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o lad 15y Taadawemla-asuendias (RuBP-carboxylase) Miiavu luduvesiginsves
[ 4 o [ 4
NIZUIUMTFUATIZHUAA (calvin cycle) idvauqa elinarildnszuiumsdunsgriuasvos
1 [ 9/
Wwanaq (Pankovic ef al,2000) durguesdaNlgnluduniinsdudlouvesTanzmings
1 A a o 1T A ) a Aa g @
1N 30 dadnTusen laniu) TuSounaass uaasemsaalnamiu ldganu uazgunss
1 { v 4 { I a ] Y]
nndmndgnluanimlsuerndesnaindnndgnluseunassuilusz uuilalifiilede
(] a a 091 A A Yo o ya aa dy @
Mouen 1w anmgiena uazdsuanihiniy 1d5u s ldauninisdudouTanzmin
mamsAuulsiienlSeuieunudnndgnluaamlsunluaudingn Seimlddnlusou
Yo a Y] a v <3 a
naaodlasunansznulasaseandsuasialaveninluau e lsnamulTanau

Yy 9 = o ¥ Y ldyd = 1 I a =
mmummuﬂﬂmﬂﬂuamuuaﬂmn ANTOUIFDINNUTIIR AW UN YYD ULAALT g
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d' a Y dy ~
M139N 6 mmqmazwawammmﬂuwu‘nﬁﬂm

Area Plant height (cm) Rice yield
45 days 90 days 120 days (kg/rai)

1w 21.59 c-d" 66.00 c-d 91.87a-c 589.15b-c
20w 22.63 b-c 63.25d 88.87 ¢ 614.56 b
3uw 21.56 c-d 64.37d 96.45 a-c 519.19d
4w 26.00 a 69.22 b-d 90.35 b-c 464.18 ¢

. A 23.75 a-c 75.27 a-b 94.92 a-c 592.72 b-c
Oy rw 23.65 a-c 70.37 a-d 89.10 ¢ 528.43d
7w 22.55¢ 73.32 a-c 93.12 a-c 623.30b
8w 22.55¢ 73.32 a-c 93.12 a-c 665.52 a
Ow 26.17 a 77.97 a 101.37 a 626.18 b
10, 25.60 a 78.05 a 99.98 a-b 666.81 a
11, 25.20 a-b 74.77 a-b 93.98 a-c 573.81¢
12, 23.77 a-c 76.00 a-b 95.12 a-c 45729 e

F-test ok ok ok ok

CV % 6.95 7.16 4.15 12.26

Wanenrig > anuuananuediiisdnyneananszauaugeN 99 %
1/ A A Y v o A A [ v I [ 5] 1 [
AundsinudearsnysimilounuluneduiBeany lulianuuanaiai
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NIZAVANVFDIY 95 % 1A82T DMRT



~ v v L 4 y v A
MINN 7 mmqwmﬁum’ﬂuwu‘nﬂaﬂm’mum (LB UALNNT)

U
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Days
Area
45 90 120
Ly 21.59b" 65.00 89.50
2 22.63b 63.25 88.87
3 21.56 b 64.37 96.45
4. 26.00 a 69.22 90.35
F-test 2 ns ns
CV % 8.26 3.99 3.82

A v o @

Waneie) * lnnuuena unuedaivsdnyneadanssaun e 95 %

1/ A A v v v A A o v JdA @ =) 1 @
mmatrvmmmﬂmaﬂy5mw3Jauﬂuiuﬂ@auummﬂu"lmmmLgﬁﬂmaﬂu

y, 2, A e
NITAUANVFONU 95 % 1A8IT DMRT

'
aad U

ns JUTANUUANANAUNADANITEAUANUFDITU 95 %

a v v & A ) E a
MINN 8 mmqwm@uﬂnﬂuwumﬂaﬂmnﬂanm (LB UALNT)

U

Days
Area
45 90 120
S, 23.75a" 75.27 94.92
6, 23.65a 7037 89.10
T 22.55 ab 7332 93.12
8, 19.82 b 68.67 90.70
F-test * ns ns
CV % 8.16 4.11 2.8

'
A v o W an [ A

MINewe * UANIANANNUBEINTTBHAY NIadaNTEAUAIINFDIY 95 %

1/ A A Y v @ ~ A o v JdA @ =) 1 @
MmasnaudIeaonys o unu lunaduiiidediu liauuana1enu
4 o A s
NITAUANUFONU 95 % 1A8IT DMRT
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M31N 9 ANuguesAutluiuflgnidnlaei eauamas)
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Days
Area
45 90 120
9w 26.17 77.97 101.37
10,y 25.60 78.05 99.98
1.y 25.20 74.77 93.98
12,4 23.77 76.00 95.12
F-test ns ns ns
CV % 4.07 2.08 3.7
WINETR ns TUTANNUANANAUNNADATNTZAVANUIFOIY 95 %
q' A Y 9 1 v dy ~ 9y A
M990 10 ANNGURdsvesduI luuaznguinunigning exudwns)
Days
Area
45 90 120
Head watershed area 2295b"  65.71¢ 91.89 b
Middle watershed area 2244 b 7191b 91.96 b
End watershed area 25.19a 76.70 a 97.61 a
F-test b * *
CV % 6.21 7.71 3.50

Waneig) * Inuuenaunuedaliisdnyneadanssaun e 95 %

1/ A A Y v @ A A o v JdA @ =) 1 @
mmaﬂmmumﬂmaﬂy5mm3Jauﬂuiuﬂaauummﬂu"lum’;mummaﬂu

4 o A s
NIZAUANUFONU 95 % 1A8IT DMRT
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dmSumanand1Iam15190 6 nudwtas 8, wazuilas 10, 1inanaagigauas

Tndifsarufio 665.52 oz 666.81 nlansuae |5 mudav uazuilas 4, waz 12, 1inanda

A

f1anfo 464.18 uay 457.29 nlansuaols a1ud1au taziaTaIHananvedd lutday

Q

]
~

Y ~ 1 a 9 = 1 dy A Yy A 1 [ I
WuNlgna17 (M3190 11) wuIwaraad iy luunaznunilgninin1uuana1RueE1g

U

ke

o w

' Y ] Y
tieddangos Tasiundgndndmi HEW) wodwandaalumlas 1, wazudas2,, 1%

Y ] Y
HAKAAGIGAND 589.15 1Az 614.57 nlaniuae 15 mwd1ay druniunilgndrinarai (Mw)

U Q

Y v
wowanaalunilas 8, 1dwandngegade 665.53 Alansuae 15 wazluiiuiidgndidaie

9 [
W EW)  worwanaadlundas 10, Tinanangege 666.81 nlansuae’ls uaziile

]
~

A a = 1 dy ~ 9 ~ ' dy 9 gJ
‘Wi]'limTNﬁNaﬁmaﬂﬂlﬂﬂLLG]@%‘WHT]‘]JQT‘IGUTJlLE‘T@NiHG]'Ii'NT] 12 WU’J'IWH‘I/]“]J@T‘IGUTJT‘I@NHT uae

U

g‘ Y a = = a @ 1 1 o o & ] 1 @
Yarenih Inandamadsgagane 60249 uag 581.02 flaniuaels mwdray daluuanaiany

]
o A

Y ] 9 ]
daunquituignindui Inandamdedinga 546.77 0 lanSusels

U

~ a ) A A vy v & E
M3190 11 wawaavedvn lunundantmduiii naraii uazaresd

U

Rice yield Rice yield Rice yield
Area Area Area
(kg/rai) (kg/rai) (kg/rai)
Ly 589.15a" A 592.72¢" 9y 626.18 b"
2 614.57 a - 52843 d 10,,, 666.81 a
3 519.19 b e, 62330 b 11, 57381 ¢
4, 464.18 ¢ i 665.53 a 12, 457.29d
F-test ok F-test ok F-test P
CV % 12.48 CV % 9.58 CV % 15.64

A v o W

Waneg) ** Ianuuananuedniiisdidymeadanszaunuieiy 99 %

1/ A A Y v @ ~ A o v JdA @ =) 1 @
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¥
A

q' a 9 A 1 v ~ 9
M1919N 12 wawamawnmaﬂﬂlmgmazﬂqnwumﬂgﬂmn

Area Rice yield (kg/rai)
Head watershed area 546.77 ¢
Middle watershed area 602.49 a
End watershed area 581.02 ab
F-test 4
CV % 4.87

A @ o @ an

Waneig) * dnnuuenanuedslivednyneadanszaun e 95 %

1/ A A Y v @ ~ A o v JdA @ =) 1 @
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NAMIBATIEENs A auuaamenluAuI1IN018 45 90 waz 120 Tu (113199 13)
1A v g v A v o W aa v = Yy 9 A o
WuNIANUaNANAued I ltsdAyneada Tasnuuaadeyluaudnney 45 Ju lu
a = ~ A a Aa o 1" Aa o
wilae 8, nulsuauaalisugangane 12.71 Naaniuden lansy wazluuilag 6, waz
S A =1 o' A a a o 1T A [ d' 9 [
11, Nl3uauaaiisudigane 9.82 uaz 9.85 daaniuaen laniu uaziiiey11e1g 90 Ju

wunluudas 2, Hlsmauaalisugegane 16.06 dadniuaen lansu uazTuuas 11,

uaz 12, JUSuauaadisudigans 1030 wag 10.24 daansuaen lansu tazd1101g 120 Ju

U a =) =) a =) A
vas Usmanaamonlumlas 1, uaz s, VSnaunadisugegane 17.34 uaz 16.69
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T A

A a o @ a = o ¥ 9 !
waansuden Tansu uazluwlas 9, 10, uag 11, wuilsuauaadeyludrdudidiu

T A
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d‘ = Yy 9 A 1 a a o 1A [
M1319N 13 miamnuﬂmnﬂﬂummmmqmm (Haansusen lansy)

Area Days
45 90 120

Lw 10.89 b" 1323 b 17.34 a
2w 10.29 b-d 16.06 a 15.04 b
3w 9.99 c-d 11.03 c-f 11.75 c-d
4w 10.97 b 11.56 c-e 12.95 ¢
Suw 10.02 ¢ 10.52 d-f 16.69 a
6w 9.82 d 10.34 e-f 12.21 c-d
Taaw 10.10 b-d 11.17 c-f 11.69 c-d
8w 12.71 a 11.96 c 11.40 c-d
9w 991 c-d 10.99 c-f 11.28 d
10, 10.77 b-c 11.70 c-d 10.93 d
11, 985 d 10.30 f 11.05 d
12, 9.88 c-d 10.24 f 11.96 c-d
F-test ok ok ok
CV % 7.96 14.21 17.38

[
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o a 4 aa 1 [ [ L] v o @ Q' 1 4
dgnihifioinnimsziraneatanuhiianuuananuediivedAnss Taenuiuai

U

9 v
Ugndaduih HW) fiegdna 45 Ju mlas 1, vaz 4., TlSuauaalongegano 10.89

a a o T Aa

[ d' Y 9 [ A A =\
ez 10.97 Haansuaen lansy Ne1gdudna 90 Ju uilas 2., HiFuauaaiiongaga 16.06
A a o T A [ d' 9 [ A A =\ =
Haansuaen lansu taziieoigd1n 120 u luwas 1, NlSuauaaliongigane 17.34
a Aa o L) [ [ dy d' 9 oy d' 9 [ =\
Naansuaen laniu druiunigndiina1rnit (Mw) 1918917 45 uag 90 Ju Tuuilag 8, U
Ysnauaaiiiougegano 12.71 uag 11.96 Jaaniuaen lansy mud 1wy taziiiod11e1g 120

[ J A A = = a Aa o " a [ dy d'
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Y ]
a1t (EW) iiloegan 45 uag 90 Yu luntlas 10, Hdsuaunaidiougeganoe 10.77
A a o 1A [ o w 4 Y @ S a
uaz 11,70 Haaniuaen lansy awaey uazidooigdng 120 Tu luwlas 12, 500
=1 A a Aa o L) [ d' a a 9y 9 =1
unaliengagane 11.96 Jaaniuden laniy mniennsanlSinannududuvownaiion

= Yy 9 ~ 1 1 dy ~ ~ A Y o a =
maslududnnengaie vosuaaziui (m15199 17) WUy 45 7 Usuaunaiion
Tifinnuuanatesiumadd uaiionnyld 90 uaz 120 4 wuANUUANANAUNNEDABE1
v o o A L A Y ¥ oA a ~ = A A a o
Wedhanos Taeiunlgndndmihiilsnaunalisumdogigans 12.97 wag 1427 Jaaniu

=Y [ o w dyzy U a =1 Q' dy 9 d' Q' dgj A

@on lansu Aua1ny uaﬂmﬂumwmwﬂsmmuﬂﬂmﬂmwmumnmqmmL‘wmummmﬂ
9 ~ a a £ g A dy ~ = d'9} = a
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av Y 9 = aAa A v 9 9 v 9 A
FVYANUUVNUVUHUBDULAANIUUDNTNANDUTD I@Iﬂﬂﬂaﬁ)\iﬂgﬂﬂl131uﬁ1ia$a1ﬂ wuNUINdan

U

=

Tumsazaenliuaadionninni 1 Haansuaeans s ldlTuaunadionludninigeds

Aa a o 1A ) =\ o Y a 9
5 daansuaen lansy waziinaivinanand1ianad (Chen, 1992)

~ ~ ¥y v A ' & 4 y v
MN1919N 14 ﬂ’lj'ﬁg'ﬁnllﬂﬂlﬂﬂn‘lu@um'nﬂ@'lqgnqc] Uuwuﬂﬂaﬂﬂl'l']@uu'l

U

(Haansuaen lansy)

Days
Area
45 90 120
Lw 10.89 2" 13.23b 17.34 a
2w 10.29 b 16.06 a 15.04 b
3uw 9.99b 11.03 ¢ 11.75¢
4w 10.97 a 11.56 b-¢c 12.95 b-¢c
F_test ok ok ok
CV % 4.49 17.45 17.22

A v o @ v

Wangme < Ianuuananiuediiisdidyneadanszaunudeiy 99 %

1/ A A Y v @ A A o v JIA @ =) 1 @
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Days
Area
45 90 120
. 10.02b" 10.52 ¢ 16.69 a
- 9.82b 1034 ¢ 12226
T 10.14 b 11.18 b 11.69 b
8, 1271 a 11.96 a 11.40 b
F-test - - -
CV % 12.79 6.68 19.1

[

Wanentig > anuuananuediiisdnyneananszauaueNy 99 %
1/ A A y v @ A A o v JdA @ 2 1 @
Aundsiaudeasnysimilounuluneauiifeanu lulianuuanaiai
N 4 ¢ 5
N3zAUANNFDIY 95 % 1A8IT DMRT

M ] Y ] Y
ms1ei 16 msazauuaaionlududnneigaeg vuiuilgndnlae

U

(Haansuaen lansy)

Days
Area
45 90 120
9o 9.92b" 10.99 b 11.28b
10,,, 10.77 a 1170 a 10.93 ¢
1, 9.85b 10.30 ¢ 11.05 b-c
12, 9.88b 10.25 ¢ 11.96 2
F-test - - -
CV % 4.4 6.32 4.07

A v o W
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1/ A A Y v @ ~ A o v JdA @ =) 1 @
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d' a = Yy 9 A 1 1 1 dy ~ Y
MINN 17 miammmmnﬂmﬂaﬂiu@umn‘nmqmaq ﬂlmgmazﬂqnwu‘nﬂaﬂmn

U

(Haansuaen lansy)

Days
Area
45 90 120
Head watershed area 10.54 12.97 a]/ 14.27 a
Middle watershed area 10.67 11.00 b 13.00 a
End watershed area 10.11 10.87 b 11.31b
F-test ns R *k
CV % 12.08 7.14 4.64

A v o W

Wanenrig > anuuananuediiisdnyneananszauaugeNy 99 %
1/ A A Y v @ A A o v JdA @ 2 1 @
Aunasaudearsnysimilounuluneauifeanu lulianuuanaiaiy
IR - 4 ¢ .
N3zAUANNFOIY 95 % 1A8IT DMRT

ns IHAANUUANANAUNNADANTZAUANUFOIU 95 %

9 [
dmSuimiinuisaene nunlianuuananiuediivedAgnieada (m15190 18)

9 v Y [ Y 9 Y
Tagthminuiaong 45 Ju vesiiunlgndnduh W) nanah (Mw) nagzilateti (EW)
Y ] 9
Trimiinudawesdudnaenendlusig 0.014-0.020 ATansu iWediieng 90 Ju thwinuis
v 9
Y039 1renong U519 0.019-0.023 A Tansu uaziid1ery 120 Ju minudedenosglusag

0.018-0.025 N lansy aud1ny



d' gJ o Y Yy 9 A 1 a [
M3197 18 WMinuiIveIduI 1IN A1 (M laniuaon)

Day
Area
45 90 120

Lw 0.019a" 0.020 a-b 0.023 a-c
2w 0.014 b 0.019b 0.024 a-b
3w 0.020 a 0.020 a-b 0.025a
4w 0.019a 0.022 a 0.020 c-e
Suw 0.018 a 0.023 a 0.020 c-e
6w 0.019a 0.023 a 0.022 a-d
Taaw 0.020 a 0.022 a 0.019 d-e
8w 0.019a 0.020 a-b 0.018 ¢
9w 0.015b 0.020 a-b 0.021 b-e
10, 0.019a 0.022 a 0.022 a-d
11, 0.018 a 0.023 a 0.022 a-d
12, 0.018 a 0.021 a-b 0.020 c-e

F-test ok ok *

CV % 10.13 6.29 9.79

A o v v

wanenrig =+ anuuanannueditsdingnadanszauanudoi 95 waz 99 %
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o [ a a a 9 = Y ~ 1
'ﬁ’l’ﬂi'ﬂﬂin'lmllﬂﬂlnan1uﬂaﬂa@ﬂl13 o ell'l']'ﬁ'lfillagllﬂaﬂllﬁﬂ\iﬁluﬁ'ﬁ%ﬂﬂ 19 WUN

Usinamnalionvestas lunlas 1, vaz 5, Tlsuauaaiengegano 9.27 uaz 9.07

T A

wadnsudenlaniy wazluuilag 9, 10, uag 11,, NUTuauaalioudinga (7.60 7.49

1oy 7.65 Jaaniugen lansuy mud1an) dmsvlsmaaamonluunavnunlumlas 1,

e 4., NSauaaliongegaio 10.42 naz 10.32 Haansudon lansy mudwy wagly
T =) = o A
wlas 6, wazulas 10, 11, uag 12, Nsuunadisudigane 7.67 7.66 7.62 tag
7.52 HiadnsuAon lansu awdwy Faliageanamwasge BU deimua 13 ldaasmu 0.2
a Aa o T A [ d' a J a Yy 9 =1 a 9 1 dy d'
uaansuaen laniy Wolniznlsunannuduiuvesaamonluranant1d Tuudas nun
Ugndn (M31991 20) nunlanuuanannuedeliediAgoimeana laglsuiauaadion
Tudmsveunlas 1, 5., 1az 12, fifgegadio 9.279.08 uaz 7.97 laansudon lansuy
adey drmlusnaununlumlas 1, 7, 1ae 9., NUSuaunaliougiga 10.42 9.51

(ag 8.08 Haaniugen lansy aud1aLl

]
= o

o  w = a g ' & Y A A
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a d aa 1A 1 @ U A o dy A Y )
AHANTUATIEUNINADANUIINUAINULANA NN UDYINUUYT 1A Tﬂﬂ“luwumﬂgﬂmmum

o

9 ' 9
HW) waziunlgnidnaiain (mw) ludnasidsunanaaiiongegs 8.31 uaz 8.62

v 1A 9 = Y

Y v
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q' = a 9 Aa Aa o LY [
M3191 19 Msazauuaalonlunanandd (Naansunen laniy)

Area Milled rice Rice husk
Ly 9.27a" 10.42a
2w 8.48 b-c 10.05b
3 7.15 f 8.67 ¢
4w 8.33¢c 10.32 a
5 9.07 8.36
6,10 8.26 ¢ 7.67h
T 8.67b 9.51 ¢
8w 8.50 b-c 9.00d
9., 7.60 ¢ 8.08 g
10, 7.49 ¢ 7.66 h
1, 7.65¢ 7.62h
12,, 7.97d 7.52h
F-test *ok g
CV% 791 12.59

Wnerig > anuuananuediiisdnyneananszauaugeNy 99 %
1/ A A Y v o A = v v I [ 5] 1 [
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nana wazdaiein (Haansusen lansy)
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Head watershed area Middle watershed area End watershed area

Area Milled Rice Area Milled Rice Area Rice
rice husk rice husk Milled rice husk

l,w  927a 1042a 5,  9.08a 8.36 ¢ 9y 7.60 b 8.08 a

20w 8.49b 10.05b 6, 1w 8.26 ¢ 7.67d 10,,, 7.49b 7.66 b

3w 7.15¢ 8.68 ¢ ey 8.67b 951 a 11, 7.65b 7.62b

4. 8.34b 10.32 be 8w 8.50b 9.00 b 12, 7.97 a 7.52b

F-test Hk Hk F-test *k Hk F-test * *%

CV % 4.49 17.45 CV % 12.79 6.68 CV % 4.40 6.32

A o v

Wanemig =+ anuuenaunuedaliisdinyneadanszauanudeny 95 uaz 99 %
ANAAY
1/ A A 9y v @ A A o v JIA @ =) 1 @
ArnasnausedIonysnmleuiu luasduiliaedtu lutinnuuanaiady
nre AL =
NTTAVANUFONY 95 % 1A8I5 DMRT
d' = a 9 1 v dy a 9y
319N 21 MmyazauuaaienTurananIvedaznguinLNgnin7

(Haansuaen lansy)

Area Milled rice Rice husk
Head watershed area 831a’ 9.86 a
Middle watershed area 8.62a 8.63b
End watershed area 7.68b 772 ¢
F-test o o
CV % 5.84 12.29

A v o W v

Waneme < Ianuuananiuediiiedidyneadanszaunudeiy 99 %
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Point
Areas Symbol Replication
N E
Head watershed area; HW Lw 1 1842821 458710
2 1842808 458790
3 1842888 458813
4 1842884 458757
Head watershed area; HW 2w 1 1842799 458628
2 1842768 458603
3 1842744 458605
4 1842697 458607
Head watershed area; HW 3uw 1 1842823 458545
2 1842865 458528
S, 1842854 458574
4 1842856 458612
Head watershed area; HW 4w 1 1842908 458626
2 1842919 458602
3 1842927 458573
4 1842933 458542
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ANU1INAgHN
Point
Areas Symbol Replication
N E

Middle watershed area; MW Suw 1 1843638 455554
2 1843699 455548
3 1843691 455569
4 1843661 455566

Middle watershed area; MW 6w 1 1843677 455604
2 1843693 455587
3 1843696 455609
4 1843655 455606

Middle watershed area; MW Taaw 1 1843634 455666
2 1843615 455659
3 1843614 455756
4 1843575 455754

Middle watershed area; MW 8w 1 1843286 456156
2 1843269 456201
3 1843344 456215
4 1843355 456172
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Point
Areas Symbol Replication
N E
End of watershed area; EW 9w 1 1844281 454378
2 1844277 454418
3 1844199 454405
4 1844210 454357
End of watershed area; EW 10, 1 1844244 454427
2 1844224 454491
3 1844168 454473
4 1844178 454434
End of watershed area; EW 11, 1 1844258 454159
2 1844247 454205
S, 1844237 454255
4 1844226 454296
End of watershed area; EW 12, 1 1844200 454544
2 1844172 454576
3 1844119 454554
4 1844132 454528




H a [ 4 a a Ia
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(NBIA159AY, 2523)

Soil Fertilizer OM BS CEC Avai. P Exch. K
(%) (%) (cmol /kg) (mg/kg) (mg/kg)
Low <1.5 <35 <10 <10 <60
(1 (1) (1) (1 (1
Medium 1.5-3.5 35-75 10-20 10-25 60-90
2 2 2 2 2
Hight >3.5 >75 >20 >25 >90
3) 3) 3) 3) 3)

9
a o d a a a Ja o
NIt I5AIAALIUIZAUANNGANANYIIURIAY Tag1lsEiiuaInHan1s AAI1EHAUALT
@ ' < dy v A 1w A 9 ' A 1 a A
aavazuuuedluruaylumsei maswiula A uYIotosndl 7 4971 ALl
o Y A v v =3 A 1 a A J
ANUPANTYI M NTATUUUDYIZTHIN 8 DY 12 DoAUNANNgANTNYTaii Y

naN MliazuuuAUNIeNN N 13 Deauiinnwganauyseige



v 9 9
MINHUINN 5 FUNATTIUIZAVURNTOWDIAY (Soil reaction, pH) A : 11 (1:1)

69

Level pH
very extremely acid <4.0
extremely acid 4.0-4.4
very stongly acid 4.6-5.0
stongly acid 5.1-5.5
medium acid 5.6-6.0
slightly acid 6.1-6.5
neutral 6.6-7.3
midly alkaline 7.4-7.8
moderately alkaline 7.9-8.4
strongly alkaline 8.5-9.0
very Strongly alkaline >9.0

131: Land Classification Division and FAO Project Staff (1973)
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