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Physical Soil Properties Changes of Saraburi Soil Series under Rice Cultivation
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ABSTRACT

Land preparations and method of rice planting in three consecutive years of wet and
dry season were established at irrigated area of Chainat Rice Research Station in 2000-2003.
The study was to determine the changes some physical soil properties of Saraburi soil
series. The treatments namely no-tillage with directed seed rice; tillage with directed seed
rice and tillage with transplanting rice were arranged in a randomized complete block design
in both wet and dry seasons. The results indicated that some physical soil properties
namely soil bulk density, soil porosity, hydraulic conductivity and air capacity of the soil
under rice cultivation for three years were not considerably changed in consecutive seasons.
However, the porosity of the no tillage plots were slightly decreased: whereas, those of
tillage plots were much considerably decreased in the third year experiment. Therefore, if
this trial was set up longer than three years, soil porosity in no tillage plots would rather be
probably increased. Subsequently, the air capacity of no tillage plots were increased. In
three years of rice cultivation, rice growing under no tillage with directed seed rice seemed
to increase in particularly of the third year of the dry season where the yield was not
significantly differences comparing to tillage with directed seed rice. By contrast, the rice

yield of the wet season was still significant different from till to no-till plots.

Key words: aggregate stability, hydraulic conductivity, soil bulk density, soil porosity and air

capacity
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NARN1ARDY

578013 ANNNHIWURSIBNITNATIEN

anudunsn-ane (pH) 11 (B U1)

@

fun3uing (Organic matter) (435 Walkley and Black (1934)

q

wWaaWasamiuysy lumd 1498 Bray Il (Bray, 1945)
(Available P)
TwunaBaniiaiale 1#38aifn NH Oac (Peech et a1,1947)

(Extractable K)
WA (Soil texture) ANVIRUAS LDBATDIAU "Eoﬁmuﬂiﬂﬂé’mﬂdmmmaqmﬂm'm
auyneaneuil uaraumadunivifiiduduyssnouaiiu

Qs

WulH903% Pipet (Gee and Bauder, 1986)

ANNUILUUTINYDIAU ARIUTENTNNIATDIR U UL AN IR TDIRULTIAINTUUSHAS

(Soil bulk density) Favuamasduin e lanl¥38 Core method (Baver
et al, 1972)

AMNWIUIINTDIAU FAT1EIUTENIUINIRATDDIT B9 TN USRI TINT DY

(Soil porosity) dulasiinmen = 1- Po/Ps lasfl Pb = AnuvuIiy

TNVDIAU WAL Ps = ANNNUILLUTBIBYMAaAUlaY

Mmludanvinny 2.65 n¥u/au.ou.
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(Air capacity) TINVBIAU - U%mm’nam?ﬂﬁ‘izﬁwmuqﬂmu%uamu
farmalvadurutiizesdy  Afiuaasiosannsesindlssuntidadundemissfudise
(Hydraulic conductivity) wilovhoan Tasld35 Kiute (1986)
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FNNUSAUNTBE R NWINRBTEIRU  ANEINIBABNNTAAN
Tulasanuazih Yalau3s Wet seiving method (Barzegar
et al, 1996)
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Table 1. Physical and chemical soil properties at various depths before commencing the
experiment in 2000
Depth (cm)
Soil Property Average
0-10 10-20 20-30

pH 52 58 5.1 54
Organic matter (%) 1.8 13 1.0 14
Available phosphorus (mg/kg) 6 4 3 4
Exchangeable potassium (mg/kg) 111 71 46 76
Coarse sand (%) 0.9 13 2.8 17
Fine sand (%) 97 148 12.7 122
Silt (%) 52.8 30.9 30.2 38.0
Clay (%) 36.7 52.8 542 479
Texture (%) Clay Clay Clay Clay
Soil bulk density (g/cm?’) 1.40 1.62 1.54 1.52
Soil porosity (%) 474 39.1 42 1 429
Air capacity (%) 2.25 0.96 1.58 1.6

Table 2. Aggregate stability averaged by two replications at various depths before

commencing the experiment in 2000

Size Aggregate stability (%) at various depths (cm)
(mm) 0-10 10-20 20-30
2-8 9217 66.24 5.64
1-2 4.37 13.65 448
0.5-1 1.63 8.49 14.53
0.25-0.5 0.61 475 8.54
0.1-0.25 0.43 3.35 4.31
> 0.1 0.79 3.51 2.50

NS/ALBN. WEANIINSlaWSILAUlnasafu
FuanmINnIAUTULUG TasaananuLu
uvpsRulaANTumNANEND DAY 9Tl

1aiuiwsnzisnislo-ilnen ﬁugnsumu
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U

ANNIINSLD-HIULIAN (Table 3)
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1.2

Soil bulk density (g/cm?)
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Figure 1. Relationships between soil bulk density and soil porosity after wet and dry season

of the (A) the second year in 2001/2002 and (B) the third year in 2002/2003

where TR 1 = no-till with directed seed rice, TR 2 = tillage with directed rice and

TR 3 = tillage with transplanting

[
Qs

fudutuaviimademeinaléngu

2.4 Ardasins nedusnuzonh lufu
(Hydrauric conductivity)

D9 2 w.A. 2544/2545
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TR 2 uaz TR 3 AR5 IN5inadunuaey
dhludundafiss 001 Nu/ou. (Table 3)
anrfimamionfusuulalonsududuais
Tasawrzldtulonsiu 1020 ou. mdae
mﬂ%aﬁmhumaoﬁﬂuﬁuﬁmgﬁu

i1 3 w.A. 2545/2546

adarnslnaduiuzanilufiuees
TR 3 326 0-10 o HAGIAA 44.50 N3/
B0, PULA TR 2 fid0 7.47 aN/8. Wazaed

TR 1 ffgaiisy 0.02 un/ou. (Table 3)

Thai Agricultural Research Journal Vol. 23 No. 1 January - April 2005 37



Table 3. Some physical soil properties at various depths (cm) after wet and dry seasons of

the second year in 2001/2002 and 2002/2003

Soil properties Treatment 2" year 3" year
0-10 10-20 20-30 0-10 10-20 20-30
Soil bulk density (g/cm®  TR1 127 135 149 152 155 156
TR 2 112 1.37 147 1.36 152 157
TR 3 127 133 151 1.38 1.38 1.54
Soil porosity (%) TR 1 51.90 4892 437 4253 4138 4112
TR 2 57.7 47.79 4468  48.81 4282 40.84
TR 3 51.84 49.60 4315 48.05 47.81 41.90
Air capacity(%) TR1 641 444 347 126 313 454
TR 2 10.52 2.99 3.21 6.06 1.96 295
TR 3 6.64 468 457 6.86 3.74 3.18
Hydraulic conductivity TR 1 3.87 12.43 0.06 0.02 13.83 0.08
(mm/hr) TR 2 11.87 0.56 0.01 7.47 8.52 0.02
TR 3 11.98 2.99 0.01 4450 1.63 0.02

Both wet and dry season

TR 1 =no-till with directed seed rice
TR 2 =tillage with directed seed rice
TR 3 =tillage with transplanting

ativlsfimafissdy 10-20 . wuTAEA
nslvadusiuresilufures TR 1 gedu
13.83 UN/TN. ULRTAARIIMADLAYY 0.08 N/
23, PUETAINEN 20-30 BN, BRUsied TR 2
war TR 3 fidnanaemuaudnzeshu il
wzimslalawsiulu TR 1 Aszduanudn
0-10 3. Yuazfiansdasuiuiuunuuds
yiufifulddine  asenfiviununsie
uvAaudege (Table 1) Fevirlwdnsinis

Inadusiuzeni lupuiidegn uasiseay
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Figure 2. Average annual rain fall and temperature in 2003
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Table 4. Averaged rice yield (kg/rai) after wet and dry seasons of the first year (2000/2001),

the second year (2001/2002) and the third year (2002/2003)

1* year 2" year 3“year
Treatment
Wet season Dry season' Wet season Dry season Wet season Dry season

TR 1 5373 a 865b 2520 b 3081 b 6044 b 4155 b
TR 2 6304 a 868 b 5714 a 4344 a 686.4 a 4853 b
TR 3 5772 a 2443 a 5551 a 3930 a 7194 a 5912 a
Average 581.63 139.2 459.5 378.51 670.06 497.3

CV (%) 8.7 233 10.2 6.6 124

Both wet and dry seasons
TR 1 =no-till with directed seed rice
TR 2 =tillage with directed seed rice

TR 3 =tillage with transplanting

Means in the same column followed by common letter are not significantly different at the

5% level by DMRT.
" Drought affected

ylduFuasastulansufianssauuu
(compacted layer) &IWal#N1IQARIDIN
amnIvesinignIiia (Wopereis, 1993) n13
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a:mnﬁwayjuuma'ﬁ'\aﬁﬂﬁmﬁﬂﬁnﬁwdmLﬁﬂ
maduldasosendslUld  wazfoud
paussiinuasaseniduunedy  us
maasdvlnzessindmlismnsounsasly
Tuszeuldauls  Fovilisndnldudousone

gonalrdliasnsnipdiulainaninled

v
LYK

gotiurngn1souiduniluisesniston

sawvavmadelumadgnlaslilowsuld ns

A A =]

Vgninlaslddpalawsuduaziudnisnd
fanunsovnldlusnmuniifudumionids
vialulwanalsznudainniudniinied
seahpuSlatigyanmiuidenlnsy Alberto
uaranue (1996) lEdnwszlominngldne
dodnlalunuiiungnin wuiiaededn
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\ianmzlan¥ou (global warming) léiHuiu
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