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Effect of Water - Absorbent Agent ¢ Viterra > on the Water Availability
of Kamphaeng Saen Soil Series
qun3 detyad’

Suntaree Yingjajaval

ABSTRACT

Water - absorbent agent ¢ Viterra > was mixed with Kamphaeng Saen soil series ( Typic
Haplustalfs ) at 4 rates of 0, 1, 3 and 5 g/1 of air - dried soil to study its beneficial effect on the water
availability of soil. The soil under study was prepared in two ways, the original soil and the potting
mixture of soil with duck manure, sand and rice hull for vegetable seedling culture. Only Viterra
at the rate of 3 g/1 and higher had the effect on soil water availability. At saturation, mixing Viterra
at the rate of 5 g/l increased the saturation water content ( mass basis ) by 26.9% in the original
soil and 38.1% in the potting soil. Upon wetting, the bulk volume of the soil also expanded. However,
the available water capacity was increased by Viterra only in the original soil. This was the result
of an increase in pore volume of 10 - 60 micrometer size. Not only the available water capacity
but also the specific water capacity was greatly improved by the addition of Viterra to the original
soil. Potting soil, on the other hand, showed no increase in available water capacity since addition
of Viterra increased mainly the volume fraction of the large drainage pore size of > 60 micrometer.
Therefore, the water - absorbent agent increased the soil water content at saturation and increased
the volume, but the effect on the availability of the water depended on the soils. When mixed with
soil which had a greater volume of large - size pores, such as potting soil, Viterra seemed to be able
to absorb a much greater amount of water and then expanded fully. This led to an increase in the
volume fraction of large - size pores in the soil. In a denser soil, on the other hand, the volume ex-
pansion of Viterra may be less. So the increase in pore volume of the soil was that of the medium - size
pores. This was more desirable as the medium - size pores contained water available to plant.

[ Y
UNAGED . 4 aX a P
1aru ( Typic Haplustalfs ) FauiloAUTUNHEIU
ﬂﬂaf]\1Nﬁllﬁ'liﬂﬂu'luhlﬂﬂi‘iﬂuﬂﬂi'] 013 918 2 aNHUT AD fTﬂ'l‘WﬂUﬂQlﬂlllmzﬂuﬂNﬁllﬂU

v 1 _a a a o 3 a 4 o
wae 5 ﬂ5119]'E)aﬂ51!ﬂQQUﬁQUﬁQMGQ‘qﬂﬂHﬂuLWQ %lﬂﬂ nNulasitnay lWﬂal‘ls!’tW'l:;’ﬂﬁy'lﬁ%Nﬂ Wan13

1 a Aa a Y a °
ﬂ1ﬂ')‘]ﬂﬂﬂw’3wtﬂ AUTINHAT NWT]‘VIU'\ﬁULﬂBﬂﬁﬁ']ﬁﬂS‘ INYUYANIUINULAUY Nﬂﬁﬂju 73140

Dept. of Soil Science, Faculty of Agriculture, Kasetsart University, Kamphaeng Saen Campus, Nakhon Pathom 73140,
Thailand.



]
-

- 4 .
LpEAIMmans (ng) I 24 atiun 1 57

un ¢ g = =I
Anvnunauiamuhvesaulundsuudaann
4 . v 1 a "
WeNANATINBATY 1 NTUADANT WANTENUIZFA
4 @ dv A 4 ya - o 9
RuionaumsludangunsielvAuBNA MY
?; g o @ a o Y A
W Mskavensganludan 5 niu/ans Mivauil
| W ’e’ - a' 4” o .‘:‘,
mdnauUSInahFaNaNLUY 26.9% TUAUAY
@ 1aY 38.1% TuAumTy MIgaihniuyuine
I o = 4‘ s Al av Y ]
augfuSInasveAuTnesIRNTUMIY 081415
@A H 4 A & a XA a ° ¥ H A
A8 magmhiinduvesaull Ikahlvianugii
I 1A A' 491 a ¥ a
FhalszlemideRmmuuamsuauauay mne
2 d
151 Me3 IF NN DIIVINANNINRYWIA
Y w o v o o
10 - 60 lulaswes waznademinszavanuiu
€1 A 1’ 1 !,’ o A’
Uszlvpiaewrueai ( MANUYPHINUMNE ) GV
a Y H al
IR TURURTINZAA MINAUMsgAIIEINLTEY
! 1 1 o o -
analvgnn 6o Tulaswasumndn a9
@ 1 H Y HER
Hhifesieszinetn mnzanivamugthindhnlse-
< 1 M Ay A & ]
lominonNy 9 TumuAY HansEnUveImIgaIhaD
= 4 f a A 5 @ - a
anudhlszleniveaihluauasyuiuriiaveau
.J ¥ a -s'd ) i ] i 9
fnaumsa  Tuduhligeansldsanneguad
¢ d | 4 Y A Y
mshmedniinaumsnegilegaiineztaneslann
- a 1 o a d !
Jadhumainresnevinaluy ualuauiudunm
A W o - ] 1 Ad
mstadeziumsinuyesnaumanmaniums
P H @ < c1_A
muannugh agszduanudhalseTominei
o luau
(-] -]
1N
H :s' a =) d o A
msgannranluglvelwamed Iivanoriia
wazimsannlylumegammnssunnen luszoe
wdailldimsmeomhuidssgndldlumams
a d ' 4' v %
nyas Taslavanlugaiiuasyiomumsgini
voau Feeziiiunissisanamizuiaivesiy
I& @ I 8 o o ¥
uRtiosnInNmMyeamsiagied Sulfnuusihlnly

o a da ¥ o ¥ 1]
suiisiiinmgs ledmsumsmznd lilasyae

Yy v & unvd v a ]
Trinadaia laiedoardgnizdun ey werulu

a da v o a X 4 a4y A o ¥
auniimihdaaudumwelydgniriunisyzais
Yo o 4 o v ¥
vsolymulilszdumlgnlunszansdmivasluam
4 v

UEAIAN 9 INBAAMITMIGUATAlil
v H & o g Y e o
winmuesmnsgaminnaiezdutiuedtda
¥y 1 1 4 9
malaeg uadnomnlumslamamuineasnssy
= 1 da &
figunn msAnywhiiinenun silumstinm
Y Pt 1A
msl¥ensUsannillumsaanansenure NN
v o ¢ Ay
uda (Weild nazame 2520 ) Mmsfnuiidesns
v 4, 4 .
nageumsgaimiladiet1a ¥e Taumeds ( Vi-
terra ) Sugaans ey TaoumsTaauiams
smandvoailudulagase mednmnvidnleda
¥ a oy
nalnvesmstinenganssuanuiulszlomives
W luau
g .
mshumein ( Viterra Planta - gel, water -
. - g ¢ =4
absorbent soil additive ) Hulndmies yomanil
o« potassium propenoate - propenamide copo-
g Qv a o o .
lymer ” (HunansuaivesusEMa33 ( Schering,
1983 ) Uszinaaniusasisuspoosiy wnms
o W = o= ‘0’ A’l Al
mivmsialingasaninvesmsgaiin  Im
v 14
pH 7.0 — 8.5 a1 200 ~ 400 tMweMIin
Y g4 ¥ 4 g 14 A
ue dnwmzifudeu ndmdn q Fualuiinau
4 v A o ar | o
wonauduAY Ny ieTagduanzinldidums
. - L
wzilgniy swahoiunnuphindulselenild
v v
NN 50% AAMIFYFNNNMITHUNND ttag
) J 2 d ) [ )
Yromschomemd  athimarediulsedu uaz

annuDveIm s 11 ( Schering, 1983 )

d Aac
qﬂmmmmﬁms

gaAuMuWaau ( Kamphaeng Saen soil
- . g Ll =Y
series, Ks, Typic Haplustalfs ) ileauiluduiiu
mitle1unae ( sandy clay loam ) 19 tumstinm
=) 11 é’ 9/ a o Y a
nSoudisuasail Tegldgadumunaauauiy ez

a o o A Y Y A o d‘ P
"lzﬂﬂuﬂnlwquﬁu'ﬂNﬂulW@i‘lﬂW1$ﬂﬂ1W‘HNﬂ PI



¢ a ad o A
58 LnaImanas (ne) N 24 AuN 1

dadulanSiasho FAAUMUNMEUAUAN 5
X a
au Jotidda 2 dau e 1 dau wazunay 1 dhu
a A ¥ a J o
fundam 2 Yszonil dudunluimssneninge
a5 thuwaumsgair’lmeds 4 dasi fv o
1
1 3 waz 5 NiuABARIYBIAURIANIRY MU
gnsveuanmsuuetih ( Schering, 1983 ) Auda-
1 dy Yo ) ] a 9
athatiez 9 iamanumnuiusinvesdu uazly
SathanuduRutveandanumsudouauveain
o | o f,’ Aa =} 14 Y o s
fumdadiufSinaninavtald (1dudadnunives
Wludu)
1
MITAMANULUUSINVBIAUVMZ RN
] Vv ]
uvia hlavussgaulunszuen Fniminauisay
v o
Wz IaU51na 359 ( Blake and Hartge, 1986 )
) Vv
druanumnudusmvuzaududImInh lae
a 1w 9y 1 9
vssgaulunszuenlavzuinamiu Jamuanane
£y 5’ 9/ a
nITAENIBIAzAIL waulinhinuAuIuAY
A‘ o o 4 a a 9 o 1 ~
auduauh thadudruiuesn lvnndled1all
a A‘ o ‘o’ o Y
Buasvuzaududsisinmsunua Asiviu
Wmnasanluvesnszuenlane  vhavlummany
sulaomstatazey lamdadiulSinsniwania
a A' o ¥V :,' o/ £ Yo
YrAuBNAIMETN Lazvidanneui laiaSsnas
a 4 a o a o
YOIAULITINIY INDAATIZIMINAMIVEIAY MR
J Y o - o
anumius i ledIedasaen dumsia
Y o o Cs e a ad -
dusadnuaivenhluauamIimanasyu ( Klute,

1986 ) l#f10thaay 3 41

. a d
WalasIvIt

P
madasmlasfsnng

a ]
MANUILUS NN Ianuvanedu
] 9 a ] 5
MEAdIUVOINIABUITIVOIAUABLSINATNIVINA
44 1 ay v v &
Tuniimanuriidusvezil lavanom ety
A g ya o Y 1w a A
welvaudnasumariu Ysinassiuvesdvezi

[l 3 a 44‘ 9 A Vo 3,' a Y 'o’q
e 'la Auifsauae laiuh Auazgning

=) 2 @ 3’/ é :4 J‘o’ 1
IMstadn AsuoBVUYY Yz ARy q UMY
a -S4 A ‘o’ =3 a Y y
2ONNINAY LISIAIAIvBINIZAIBYMARUNATNA
o EY a Y A A A 1
fu Aueunaallsessananas Mmanw
] U v
WUILUTINUOIAY VUSRIV DUFIA281I
LAZAUMA ( Table 1) MANNRUMUUIINYDIAY
Asl 9 ° Y1 =3
vasgRsauuia ( p, ) AMmnulaglamiinesson
1
VOIRUVULRIQUUTY AANUMINLHUTINYDIAY
a4 o v % Vi |a a
wzduiInni (p,) lsmfsnaisinvesau
a HEREY 4
YuzAUNIUBUAIANT LasMATIIMNILILTIY
N 9 ° E =
YOIRAUYULOULINI (5 ) s laslamuSung
a d'l 9 9 o ulz
yosaufrhumseunislugey ( 105%. 24 $910)
VA7
msnauasgami lumednAuAumumiy
1 o) =3 4 =1
msnaasaiy umsweanlasldaursauuiaiiu
. 4 v, v 4
wan uaziisanmiminvesasgaihnnaualy
o o d c; =
Hudadiunmuin anurmnuiusINYeIRUTME
= Y A4 A YA o o w 1)
Heauie Sadienlndineadunnaiumsnaasana
a ° Y a a o o Y
AU A UAAAUIA A UMW AN AN TN U
y & g9 | a - RS Y
mzna tielnaedaaumantiuiinusudainig
g A -
WAL WUMMANUINILY YR UTManal
1
U ARUNIIZAUTMITEART FamaNurLUY
£ o o Aa H o
swvzaauindulumiuniimsldmsgailusan
Vv 1
gaiu nazfunaumnzndesiinnumniniuaum
AMAURUAY MAMANURUUIINTLANAT
o Q/ = A A
amsomusdadivvessnasaunasuilas
o = 9y
Tfousuanwduld weddudveSinassiu
a .J { a ¢ Ea a a'
yosauilasyll (A v ) anauramtaiiudusu

@ AUIUIINANNFUWUE I

% AV =100 ( Vim, — Vi ) Viawha @

100 (p, = Py)/p, )

Tuwi | v X4 ¥ )
UNMUDUAYINU ﬂuﬂﬁ.]ﬂﬂllﬁjulu@ﬂuuﬁiﬂzqﬂﬂ"l

anumnuiusuganhvazion mnzavazvad



¢ { o A
LNEAIMARs Ne) UN 24 ariuN 1 59

Table 1 Bulk density and change in soil volume under air - dried ( AD ), saturated ( SAT ) and
oven - dried ( OD ) conditions of Kamphaeng Saen soil series mixed with Viterra at various

rates.

Ks Viterra Bulk density ( Mg m ) % Volume change

soil rate AD SAT oD AD to SAT to
series (g 1! ) A, o, p, SAT (0)))

Original 0 1.283 1.088 1.389 17.9 —-21.7
1 1.282 1.059 1.223 21.1 -13.4
3 1.283 1.034 1.171 24.1 -11.7
5 1.282 0.982 1.091 30.5 -10.0
Potting 0 1.088 0.980 1.251 11.0 -21.7
mixture 1 1.069 0.999 1.199 7.0 —16.7
3 1.080 0.933 1.057 15.7 -11.7
5 1.080 0.845 0.889 27.8 -4.9
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Figure 1.  Volume change when Ks soils mixed with Viterra at various rates undergo wetting and drying cycle.
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Table 2 Water retention and available water capacity of Kamphaeng Saen soil series mixed with
Viterra at various rates.

Water content ( kg kg_l )

Ks Viterra
soil rate saturation upper lower air-dried Available
series (g l_l ) limit ! limit 2 water capacity
a
Original 0 0.4351 0.2940 0.1088 0.0133 0.1852
1 0.4562 0.3070 0.1099 0.0142 0.1971
3 0.4858 0.3376 0.1074 0.0133 0.2302
5 0.5523 0.3838 0.1186 0.0142 0.2652
Potting 0 0.4677 0.2769 0.1260 0.0566 0.1509
mixture 1 0.4918 0.2428 0.1233 0.0753 0.1195
3 0.5609 0.2787 0.1364 0.0651 0.1423
5 0.6461 0.3110 0.1723 0.0652 0.1387

1 . . . S
upper limit : water content at matric potential of —0.05 x 10" Pa
.. . . s
lower limit : water content at matric potential of —15 x 10" Pa
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Figure 2. Change in saturation water content of Ks soils mixed with Viterra at various rates.
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Soil water retention functions of Ks soils mixed with Viterra at various rates, a) original soil; b) potting mixture.
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Figure 5.  Specific water capacity of Ks soils mixed with Viterra at various rates, a) original soil; b) potting mixture.
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Table 3 Constant values for water retention function ( equation 6 )l of Kamphaeng Saen soil series

mixed with Viterra at various rates.

Ks Viterra Constants
soil rate 7] 7} a n m I
. -1 r -1 m
series (g1™) ( kg kg )
Original 0 .0776 .4330 .03541 1.4987 .33277 9812
1 .0629 .4533 .03419 1.4570 31364 9783
3 .0858 .4821 .02667 1.5852 .36915 9752
5 .0713 .5503 .03110 1.5118 .33855 .9837
Potting 0 .1044 .4678 .09000 1.4854 .32678 9772
mixture 1 .0560 4916 .53480 1.2306 .18741 .9841
3 .1000 .5609 25572 1.3563 .26268 .9967
5 .0985 .6460 .33836 1.3047 .23353 9732

! matric potential ( h ) has the unit of cm of water,
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