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ABSTRACT

Northeast Thailand is typically located in undulating terrain. Filed crops are grown as monoculture
in a continuous fashion as they have been cultivated for many years. This has caused land degradation.
A high fertilizer rate has been used to maintain acceptable yields. And soils in Northeast Thailand
mostly are sandy and coarse in texture, low in plant nutrient contents due to leaching, especially
phosphorus. The studies were consisted of phosphorus movement through unsaturated zone in soil

columns. Soil samples from Nam Phong soil series (Ng: Grossarenic Haplustalfs) and Ban Phai soil
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series (Bpi: Arenic Paleustalfs) were packed into a plastic tube 120-cm-long as soil column with inner
diameter of 7.5 cm at bulk density of 1,640 and 1,617 Mg/m®. Phosphorus fertilizer (0-46-0) was
applied to the top of soil columns at the rate of 187.5 kg ha-1. Soil samples were collected at each 10 -
cm-long to analyze total phosphorus (TP) in soils. Simulation of phosphorus movement in soil column can
be calculated from linear equation y = ax + b. Correlation between soil depth (x) and TP (y) at 7, 14, 21
and 28 days in Bpi has higher correlation than Ng. The study showed that, trend of TP concentration
decreased with soil depth in both sandy soils, while in lower layer depths (20-60 cm), the Total
phosphorus concentration decreased indicating little leaching. TP was leached from the top soil and
accumulated in the depth of 60-90 cm depths. The simulation of P movement in soil columns from

this study was basically empirical equation derived from laboratory experimental data.
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- texture

% sand 90 85
% silt 73 9.8
% clay 2.7 5.2
Textural Class loamy sand loamy sand
- bulk density” " (Mg/m’) 1.640 1.675
- particle density*(Mg/m’) 2.53 2.40
- porosity (%) 0.36 0.31
-FC" (%) 15.26 18.96
- particle size distribution,
. 0.22 0.19
D,, (mm.)
- uniformity, D,/D,,° 2.74 271
paeaiAmunivesdu
-pH’ (1:2.5) 433 535
-TP" (ppm) 16.34 82.87

1/ 2 . 3/

hydrometer method, “soil core method, ~pycnometer method,
4 5. .16 . . P
pressure membrane, sieve analysis, particle size distribution

curve, 7pH-meter and x’digestion and spectro-photometer
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MIi 2 v uwusvesUsuane Wed
ﬁy'wu@sluﬁwiaszﬂzwnnﬂ 10 7.
waq’qﬂﬁuﬁwwaﬂu MWUTGY
depth
Total phosphorus (ppm)
(cm)
7 1434 219 287U
0-10 72671 8233ef 8713d 839ef
1020  783.3h 836de  8263e 878.7c¢
20-30 71371 836de  804ef  857.3 cde
3040 772h  78lg 7823 f 847 def
40-50  7933h  863d 807ef 8723 ¢
50-60 818g 923 ¢ 815.7¢f 1,142b
60-70  1,203a  956b 9527¢  120la
70-80  1,148b  952bc  1,059b 1,147b
80-90  1,048d 794fg  1,130a 876¢
90-100 947.7f 7653g  1,075b  860.7cd
100-110 996 ¢ 1,06la  1,061b 839ef
110-120  1,072¢  925bc  1,057b  845.7 def
Fotest . * * o
CV (%) 138 1.49 1.62 0.92

** Means with the same letters a, b, are significantly different at

p =0.01 by DMR method.
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100-110  1612bc  1603b  1756b  1881a

110-120  1621b  1631b  1749b 1900 a
Fotest . . s .

CV (%) 041 0.89 0.83 2.7

** Means with the same letters a, b, are significantly different at

p=0.01 by DMRT method.
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HINDI
21 y=3.2891x + 746.27 0.6935
28 y=2.6713x + 765.2 0.4506
7 y=2.0435x + 1468.5 0.7952
v ' 14 y=2.0908x + 1347.9 0.5990
thle
21 y=2.5803x + 1497.1 0.6023
28 y=-1.7991x + 1954 0.4518
=
'a;‘lJ HAaNIIINY

NAMIANINADY WU NAMITUMS
naaeslaSulSinanhusinesine g Gadefuma
szaza) 7, 14, 21 uaz 28 U Wa Was
fimaedeuiiosly ¢ wegiidranudnuszana
60-90 au.iiu wlng Tusmsuiilasudsmm
wnn e Wa¥ fimsiedouiiaslududuiian
wor ¢ wagann (lesnnve Wed indouiildd
wasgngadaldiseluduilanse dafivsuna
ndneymadumiienfidsuadniiiuin
Tugaduthuld hamaedsuiiaslunhdaduld
5 udhld ¢ wlududuiidnnhdunniis was
fimsgatana wWas wliar v uwWus (R
Tugaduthulsi_snhegaduhwes

NAMsAnwmasasnsail wui ms
Anmmsiadauiiuasrle Wa aitldaaninfdl
antlululudnwazidandunamsdnmau fe
padidndessuy_snduiuung  ilesan



KKU Res J (GS) 9 (1) : January - March 2009

Amnnimesasauliduddauiedenuuys
Usaumnndahldendemsauin 31 umsile
nnmsdnmadiiiiuiissmsassmsiaasui
Nugu wiugaduilddnmihiiy

2Bl UBUUL

1. Msdnwasimmmziuiidne
whilu amasfulssleidamainluldfugadu
21 wor mgansauld

2. A15iin1sAneInIsiAdunyes
Wo Wa¥ luma waitehdilawvsiuud
vialild umsitgndas nsohluldldiuge
fudu  wsiznsAnwiesaiiliunisass
wgmssiiiteguinliyaasmsiadauiine wad
nwnpslumsnasssludasufiamsuwhiiy

naansINUsEnA
YRUBUWIEAMUMNGN NI NMNINENSEY
gauuy A U yuaudszanadumsaiiiuns
NOBDINTILEIUNNURAN UL TU YU
MIMIneNinusimsdnen 2550

@n 1381989

nen eslane e @SyEe waz NAW
WNENSNE. 2548. Maladeuiize
sgomsigludulimeld mwi
Lidudme. nenumsite main
nSWeNsHouLas wadaN 123
Ugiien 05 aauztneaIe a3
NVINENFBUDUUAU.

WY NSNS, 2527. AumaazIuean
Wemila,  medndgien as
AUZNHATA 03 NININENFEYDULA.

MANUATHIAIMILNEAS. 2541. D@
mstneasyaslsznalnamsimnzlgn
2540/2541. NITNTNINHATUE
nnIal, NFUNN.

85

afing naasduns. 2545, mamen “ulse"nd
MIuWI-NMInsznsuazamUsznau
ﬂﬁﬂﬂﬁﬁﬁﬁ‘ﬂﬂﬁﬂﬂitﬂgﬂuﬁﬂﬂﬁ 19990y
waskudu. Ineniwususuan
IANTINA AITNNTUNN  Unudie
INENAY NVINENBUDULUAU.

Guymon, GL. 1994. Unsaturated zone hydrology.
Englewood Cliffs, N.J.: Prentice Hall.

Hillel, D. 1998. Environmental soil physics.
San Diego: Academic Press.

Johnston, AE. 1989. Phosphorus cycling in
intensive arable agriculture. In H.
Tiessen (ed.), Phosphorus cycles in
terrestrial and aquatic ecosystems.
Proceedings of a workshop arranged by
the scientific committee on problems of
environment (SCOPE), and United
Nations Environment Programme
(UNDP) organized by the Department of
Agrobiology and forestry of the polish
Academy of Science. Saskacthewan
Institute of Pedology University of
Saakacthewan, Canada. Pp. 123-136.

Mattingly, GEG. 1970. Residual value of basic
slag, Gafsa rock phosphate and super
phosphate in sandy podzol. J. Agri. Sci.,
Cambridge 75: 413-418.

Olsen, SR., and Sommers, LE. 1982. Phosphorus.
In: Methods of Soil Analysis. Part 2:
Chemical and Microbiological
Properties. A.L. Page, R.H. Miller and
D.R. Keeney (Eds). Madison,
Wisconsin: American Society of

Agronomy, 403-4217.



86 15 19998 3. (uA.) 9 (1) : ¥.0. - §.A. 2552

Tunney, H., Karen, D., and Isabelle, K. 1997. Sriboonlue, V., and Trelo-ges, V. 2001. “Soil
Phosphorus loss from grassland soils to modeling the” In Regeneration
water. Symposium no. 14, Presentation: ecology and Management for degraded
poster. Teagasc, Johnstown Castle landscapes and forest eco-system.
Research Centre, Wexford, Ireland. Multiple Cropping Centre, Chiang Mai

University, Thailand.



KKU Res J (GS) 9 (1) : January - March 2009

Depth (cm)

Depth (cm)

Depth (cm)

Depth (cm)

a8 10 12 14 16 18 0

22 water content

100

120

—4— control
—A—T1

fviw)

20 water contnt

0 4

—#— control
—A— T2

i)

20 water content

100 4

—— contral
—h— T3

(viw)

120

20

22 water content

100 +

—#— control
—h— T4

fviw)

120

a E ~ o o & Ay a o & ' d‘
M 2 nsvmasdSeueun NUFURUT VDI NUFY (618) waglsaearesaniivanaszaznia fi

500
i}

1000

1500

2000

2500

20 4

40 4

60 4

Depth (cm)

80 4

100

7 days

_a control
—& T1

120

00 1000

1200

1400 1600 1800

87

TP (ppm)

2000 TP (ppm)

Depth (cm)
a

@
=}
L

100 4

120

—4— control
—&— T2

700
0

oo 1200 1300

1400 TP (ppm)

20

Depth (cm)
g 5

@
=1}

100

21 days

—&— T3

—— control

120

0 GO0 1000

1200

1400

1600 1800 2000

2200

241

00 1P (ppm)

Depth (cm)
3

100

120

28 da

—#— control
—i— T4

v
32O 7, 14, 21 1ag 28 FUMUAIAY V0axAAIIINBY (V1)



88

Depth (cm)

Depth (cm)

Depth (cm)

Depth (cm)

0

x5

100 4

120

100 4

120

2
—4— Control

5 10 18
—4-T1
¥

7 days

0

20

5 10 15
—4— control
4 —A—T2
14 days

water content
(viw)

water content
(vhw)

18 water content

204

40 4

B0

a0 4

100 4

120

—&— control
—— T3

3 8 10 12 14 16
T T T T T

21 days

(viw)

0

20 4

40 4

E0 4

80

100 4

120

3

7 8 9

1

4 water content

—#— control
—&— T4

(viw)

10 1" 12 13
A T

28 days

M3 19398 3. (Ue.) 9 (1) : 8.0, - §.A. 2552

Depth (cm)

Depth (cm)

Depth (cm)

Depth (cm)

1300

1400 1500 100 1700 1800 TP (opm)

1200
0

20 4
40 4
ED
0

100 4

7 days

—— contral
—a—T1

120 T
100 1200

130 1400 1500 1800 1700 TP (ppm)

o

20
40 4
B0
80 4
100 4

14 days

120

—— control
—&— T2

1100 1200
0

1300

1400 1500 1600 1700 1800 1900 TP (ppm)

20
40
B0
0

100

21 days

—— control
—h— T3

120 T T

1400

1600 1800 2000 2200 TP (ppm)

1200
1}

20
40
&0
a0

100

120

—s— T control
R )
8 days

= N o o 2 - a o o '
20N 3 nslmaaTeunsuanuduiusueIA LT (¥18) uazdlsnaveanesaiinuanoszozna

Pszezan 7, 14, 21 uag 28 Tuauaa mawﬂﬁuﬁm“lvi @7)



