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ABSTRACT: Using of lime material combine with waterlogging has been efficiency method for management acid
sulfate soil. The study was conducted to evaluate the effects of lime material (LM) on availability of phosphorus (P)
and an effect on yield of Hom Pathum rice grown in three soil series consisting of Tha Rua (Tr, Vertic (Aeric)
Endoaquepts), Sena (Se, Sulfic Endoaquepts) and Ayutthaya (Ay, Vertic Endoaquepts) soil series. This study was
divided into 2 parts, the first part is the effect of 3 level of LM (0, 500 and 1,000 keg/rai) on availability of P in paddy
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soils with waterlogging period for 120 days. The results showed that the increasing period of waterlogging soils
increased availability of P in all soils. The LM application at 1,000 kg/rai resulted in the highest available P in Se soil
series (27.6 mg/kg) at 90 days after flooding that in contrast in Tr soil series. For Ay soil series found the LM
application at 500 kg/rai resulted in the highest available P (111.0 mg/kg) at 30 days after flooding. The second part
is the effects of LM on yield and nutrient uptake in Hom Pathum rice and the results showed that the application
of LM had a statistically significant increase in yield and yield components, especially for rice cultivated in Se soil
series. The LM application at 1,000 kg/rai gave the highest of number of tiller/hill, panicle/hill and dry straw weight
(31.3 tiller/ hill, 28.6 panicle/hill and 74.2 ¢/ pot, respectively). The uptake of nutrient as a whole found that rice
cultivated in Se soil series showed an increase in total P uptake according to the LM rate as opposed to rice grown
in Tr and Ay soil series. While calcium uptake increased with the LM added to all soils. In the linear correlation
between grain yield, straw yield, total P uptake in rice and available P during the different periods of waterlogging,
there was a statistically significant correlation between 0.48* to 0.67**.

Keywords: lime material; waterlogged paddy soil; availability of phosphorus; Hom Pathum rice.
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Table 1 Soil sampling sites

Location
Soil series Classification””  Land Use Coordination
Sub-district District Province

Tha Rua (Tr) Wang Daeng Tha Rua  Ayutthaya  Vertic (Aeric) Paddy rice  14°52’90.27”N
Endoaquepts 100967’28.60”E

Sena (Se) Chai Na Sena Ayutthaya  Sulfic Paddy rice  14°27°74.09”N
Endoaquepts 100°35°76.80”E

Ayutthaya (Ay) Krachaeng Bangsai Ayutthaya  Vertic Paddy rice  14°29’42.94”N
Endoaquepts 100°49°94.25”E

Note: ¥ Division of Soil Survey and Soil Resource Research (2019)
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Table 2 Physiochemical property of soils used in the experiment

Properties Tr soil Se soil Ay soil
Texture class Silty Clay Clay Clay
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Electrical Conductivity (dS/m) 0.6 1.2 1.4
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Available phosphorus (mg/kg) 3.9 13.7 26.9
Total phosphorus (mg/kg) 623 1,785 1,920
Exchangeable calcium (mg/kg) 5,031 2,418 4,340
Total calcium (mg/kg) 9,095 5179 6,655
Exchangeable potassium (mg/kg) 94 157 234
Exchangeable magnesium (mg/kg) 385 443 698
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Figure 1 Available phosphorus of the studied soil during flooding for 120 days
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TenfilevvesfuiivasuiareglurimunzausenisanUaesneanesaluyafiudng anuanismeaesiulaiinisld
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Fanyuiinaegrsdnaudenisiiinduvesleanesaluguindudsslevilugafuiaun (Figure 2B) Visdonawmszyafuauiii

! = o a

wernIYeAudy o FeiesiuioluledeninansynuegiunnsenisianUaseneanssalaeanzegedslufiuiedn

a o '

Mellmszanvazvesiudinaninisnsaleanasags (Attanandana, 1993; Ch'ng et al. 2014) duillosunanluaniniu

a o

Wity wsiumie wu usinelnd wazdunlndeziinnisnisaaiediegsguusaudwilisinmanuazergivudadu



ununues 49 atiuil a: 842-855 (2564)./doi:10.14456/kaj.2021.xx 848

aaﬁﬂizﬂa‘usuaaLLi'mmﬁQmJamUéaaaaﬂm (Kabata-Pendias and Pendias, 1992; Sukitprapanon et al., 2018) Lagau130
vhuFAzenduneanesaiaiduasuszneufiazaneldeinde AP wag Fe-P (Mkhonza et al, 2018; Seng et al,, 2006) 113
Tayuardnalumsanifiuvufitomnundunsnveshuriliesvesiufingstu winuarosgiduasruiiseriuyuuasin
msannznoudiuansUszneuiiazaneunldeinie Fe(OH); wag AU(OH); (Mkhonza et al., 2018) mmzﬁiumﬁwﬁﬁawudw
nslayuiunliuliarnduusslevivesleanssalufuanasdsenainauanyaiuidefusinauunadonimuauay
waasuiuanidesuldeglussiugeszneuduiiosiueglussduidunsaidniies (pH 6.5) (FAO Project Staff and
Land Classification Division, 1973) (Table 1) mslayuaziinalunsifiunsaisiusyszvinaeanodauazunadouindy
Ca-P sﬁqﬁwaﬁwiﬁWQaWa%aiuguﬁLﬂuﬂs:‘lwﬂﬁaﬁ%ﬁmamaﬂ (Dobermann and Fairhurst, 2000) @aaAa I UTIEIIUVD
Fageria (2001) na1ninsgaldmeamesaluinianasedadidoddnilefiurmdudureunaion Sseraduinainms

asiusysznisaaesriauarliouduguiiliazanevhlinisgeldonemsinefivdidanas

12 7 (A) 307 (B) a
10 - 25 a ab
2 2 ab b
> 8 A S 20 A
E E
o 6 Q15 - b
o @
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8 ]
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< <
2 1 5
0 0
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140 1 (C)
120 -
£ 100 -
? Rates of
= 807 CaCO,
% 60 —&— 0 kg/rai
I ——500 kg/rai
S 40 -
Z —&— 1000 kg/rai
20 A
0

1 7 14 30 60 90 120
Day after flooding
Figure 2 Effect of lime material on available phosphorus in Tha Rua (A), Sena (B) and Ayutthaya (C) soil series at
different waterlogging period

4. HONANLATAIAUTENAUNANEN
msladvanyuiinaseanudulsslevivemeanesaegndnauusinduiinanonandnuazafusynounanandivien

Unulddaueniiuluygaiuaun TnenisliTanyuludnsfiuandsiudemalidinuanlugafuauidnuiumiesens 31w
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o o a

srene wazuminnedilanuunndnsiuegilteddynada n1sldiagyusns 1,000 nn./ls vilidrmvenuyuiugn

o
v '

lugpfuauddnumionane 9uINTIeene wazuvinnedsgeian (31.3 nila/ne, 28.6 539/n0 way 74.2 nS1/nsEaN

U

muddiv) dalugafuinsenislaianyuiinalinandnudaiiianas Inenislaanyudns 1,000 nn./ls ianminuaad

AT 14% siiign (11.8 n¥u/n3znng) vauilugaiuegsemuinnisldanyulusasiiunnsisiulifinadonandnuas
sfUsznounanantIvoNUyy (Figure 3) mMaUfudgsiuindalae fagyuiuenalinailidaaulunsdiifuiisfiovgs
wiaglinatnlausonananLayasAUsE noURaNE ATl lunTaIf AuRovAusni 5.5 (Ferdous et al,, 2018) il Seng et al.
(2006) MpsITnunaasmaBNuTnUarEndTivgluAwUI ST tahedereiediinevaussionislayu
viefimsifisduvesnandninnfisndntoswintu dwonndesiunaiildanmmnaes Tnsasdiuldindrmenunuiiugnluya
fuandadufuiififiioh (Table 2) finsmevaussdeiagyuilldogistaiay vasiyaAuoysondududuisiefievg
Juindmiivgnlidiinsnevauewiotanyuild dlugaduiiienislatagyunduiinalunisanseiurestanandniiugn
faiifusnanainanseduresiitoriuivinmsing Tuyad (2546) emuhdulaeiilliiasndunsavdosa adunse
yierstianiuAsuuannegluaninitdunats (et 7) nmelusserina 12 Weundnisini uazasdnwissduvesiioni
agidunaiuu TnefiievAuiuinaog e wenisanudessinemsiivianis antdessinemssiunssuiunis

a e

Mineralization Tagqduv3dau waznsviufAzenvessmemnsiigluiusuinduansussneviifianuaiosuazivasugy
JuasUszneviazaneihldion masfnsngmswaniduiinainaniiesvesiusidu (Maranguit et al., 2017; Mkhonza
et al,, 2018) 971151891UVBY Attanandana and Vacharotayan (1986) VLﬁﬁﬂmmaﬂuadmﬁﬂﬁﬁ AIAAU LLazmﬂdﬂuﬂuau
Wiadmyaausyuiifussesinm 3 Swui nsiniduszesinm 6 duamitoulgniriilidninandmiintu 7.7% voed
nsldyuanusoifiunanand1ald 11.5% vl Seng et al. (2006) Mearuimslayusngiing  liinasodaunaiminui
Y93 Ttmnfinsaausinudesu (Table 2) Uszneufudvsnaainmadaiaznui gnfuinidouasyniueysedi
wrlussiudunsadntiosnslayuadlufufnistarudululdfsilifevhufuduaudssdudunamieatannnnd
sgiufidunansdmsugaiuringe Yszneufudvinannmsdnideilualismewmslnsianmsedisbmeanlaaazarueanin
ogfluguiifuvsslonilduntu (Fisure 1) fafudwiugaiuiiZeunzaysenisenananldinlifienusniusiodldanyu
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Figure 3 A response of yield and yield component of Hom Pathum rice to lime material at different rates; plant
high (a), day of flowering (b), number of tliier (c), number of panicle (d), panicle length (e), number of
seed (f), 100 grain weight (g), filler grain (h), dry straw weight (i) and grain vyield (j); > < are the

homogeneous subsets of yield and yield components were significantly different at p < 0.05 of DMRT

5. anududunaznisaaldsinemnsludiveuuyu
aruditunasnagaldsgrleaiesauazueaifenludsdauasnodaivesunumui magaldsmeantada:
Tudrumedauazidludnnvenunuiivgnlufy 3 wAulinnuuandsegnefideddymeadn (Table 3) luyafuviidonisld
Yanyudna1 1,000 nn /13 fuliarududuremeanosaiiudunodsddanasesisdaan vusilugaiuaunanmdudy
vowloalesaluinidfindunusnsnslafanyu Inenslafaqyusn 1,000 nn /i Iaanuduturesleanasaly
iwdauaznadgedian (5.15 uaz 6.25 n./nn. muddv) lugeiveyseinislafanyuiunliilienududuveaeanssaly
odeiviiaanadiaenui msldtanyudng 1,000 wag 500 nn./ls Tenanududuremeanesaludiunetuasans
flan (4.36 uaz 4.58 n./nn. pudy) fuarmduduresueadenludedefivnuin feuumnensadfvesaauidudy
wnaidesludiunedeestmonunuiivgnluyeiuvinGouasyaauaun vazfluwdanuanuuansamsafiiveaunaosly
fnitgnlumpuauuasyaiuegsen siarududureuaadenludodefion 2 dulunnyaduiivhmsfnudaiiuiy
MusnsNslaTanyu (Table 3) Aunisgaldneaneauaziaai@eunudl dauunndnegeideddgniaifivenisgn
Tweanesaluduudatniivgnlunnniu vnsdludunedamuiametnveuunuivgnlugnfuauiviidy (Figure 4)
Tnedniiugnlugaiuauildianyusnm 1,000 nn./ls Samspaldeaniasagedian (0.6 nfu/nszans) vasdigaAurinde
waryafuegsenlrnsgaldeanesaeyluids 0.20-0.24 uag 0.42-0.47 nfu/nsEae mua1du ludiuvesnisgald

waa@eunudn Mslaiagyuiinalitinugnlunnyasudanisgaliuaadeuiuiu lngnisldunadeuasueiungns 500
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nn./13 silddmendnuiivgnlugafuiauuasypiusysendinisgalduaaifongsiian (1.61 uay 0.92 nu/nszans
pdu) vurilugaiurnEenuhmageliuaadenvesdndanfiutumusnsnisldfanyu arnmamavaasswuiiaa
utuvesmeaneSaluinvenunuiiugnlunnyadiu (2.73-6.25 n./nn.) fareglusziugsninnasifiiiemoneanudesns
99912 19y Dobermann and Fairhurst (2000) esusziuvemeanesafivanzasluinissosiufeddegluiidy 1.0-
1.5 n./nn. vaigianududuvesunaidesluinimuin dnvesdnuiivgnluyafueyseisidendutureuaaidon 989-
1,174 un./nn. ?z'jwi"miﬁzﬁuiﬂqmﬁﬁmu@ﬂ"iﬁa 1,500 wn./nn. ﬁnﬁmamsmmaaaﬁléﬂummaﬁnﬁﬂqﬂiuﬂqmaul,amﬁmm
aenAd 8N UNUITEVRY Seng et al. (2006) druluynfuvITaLarYAALDYSETNANITNARDIADAARBITUTIEIUYDY
Fageria (2001) (Table 3) WeawosauazuaadonisunsizonludaUfindsesumsiiussfuunadeslufuaziinalinisgn
IsﬁwaaWa%’aImaﬁﬂjﬁﬂqﬂﬁmamm (8198%5, 2558%; Fageria, 2001; Hopkins, 2015) Waligditasuay 9 Pilnasenududy
wazn1snetineanesaluiiv wu anmiitesiu Usinueenledveandnuarezaiivy dunieing uazdienglunisasyivle

VBINY (8985, 25580; Maranguit et al., 2017)

Table 3 Effect of lime material on phosphorus and calcium concentration in Hom Pathum rice

Rates of CaCO, Phosphorus concentration (g/kg)" Calcium concentration (mg/kg)*

(kg/rai) Straw Grain Straw Grain
Tr soil series
0 4.08 a 432b 1,065 ¢ 400
500 461 a 542 a 1,773 b 4aa1
1,000 273 b 450 b 2,128 a 449
F-test xx xx * ns
CV (%) 2.07 2.21 26.70 14.12
Se soil series
0 343 c 4.07 c 1,552 b 323 ¢
500 4.28 b 492 b 2,551 a 425 b
1,000 5.15 a 6.25 a 1,853 ab 573 a
Ftest . *% *x *
CV (%) 1.38 1.16 10.00 12.78
Ay soil series
0 5.65 a 512 a 989 421 c
500 5.09 ab 458 b 1,154 557 b
1,000 436 b 4.99 ab 1,174 649 a
F-test x ** ns *
CV (%) 2.00 1.60 17.59 8.69

Remark ' Means within the same column followed by the same letters indicate no significant difference among treatment

using by DMRT, *** Significant different at 0.01 and 0.05 probability levels, ™ not significant
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Figure 4 Uptake of phosphorus (a) and calcium (b) in grain and straw of Hom Pathum rice with received lime

material at different rates

6. avdunusszuInnananuazanudulselevivesnaanass

MIIATIERandURLSTENImandn USinameanesaluing wazanudulsylevivemeanasaluiuumasdiswian
mMendanstaiuandly Table 4 91NHANTNARBINUIN HAKEALERLAZABT wazUTuunsgaldveanealudnd
anduiusosnsdfodfameadafuuTinameae fanidudsslevdludu TneliandudsyavSanduiuseyluiide 0.8* fa
0.67** wandlifiuinUsinameanesaludululsassrnavesnsdaiiisnsnasenanantnisluduudnuazneds aui
nsgatdneanealutime ﬁgﬁﬂfWaaWai”aﬁaL"ﬁlumqﬁﬁmwuﬁwﬁmaé’]ﬁmamﬂﬁmLﬁuimsuaﬁﬁmﬁawmL"ﬁluaqﬁﬂimau
Y94 Adue wavaslimdsuluity ludnveanesaliunumediannlunisuanne MsimWIYesIN MIvsnesnLasnIsEn
WA ImEJLawwaﬂwaéaiuamuzﬁqzquﬁﬁw (MPnS UagAne, 2560; 83895, 2558%; Dobermann and Fairhurst, 2000) 9¢14ls
fauainuantsneaesasdiuldiisses 90 fundanstedn dmnufameds wazniagalivoanesaludfinandusiusms
afnfueaesan Juustlovilufugeningisssornandu o (0.67* uay 0.62** awadv) Fsenaifunaunaniearieda
Husmfiiunumddalunisunsnseaneuar e e muInYessIn Snvaditiedaaiunisunnnevestngdwalidndnis

avauimiinualégatu (Tian et al, 2016) Wumgraivhlinvanduiusmeadifgduranisesyiusiaserlndiiuie:
SnnslataguuitssnszduafodluiudisadausaiuilflunsvasosdmaliiAanszuaunis mineralization vas
woaofalufudingu 913saunsogaliveanledauarazanludiusing q Iduintu Savuanduiusnaadfvesnisgeld
Woanodaludniuamnudulsslenivemloanadalufulutidndssesfuiendn Minsnevaussensadyivlnuay
smewnsiitlufutugneuguiasdadomsiuiinanvans Snsrlinuazaeiusfivugnidauddyudiu (Hopkins,

2015; Maranguit et al., 2017)

Table 4 Correlation coefficient (r) for linear relationships between grain, straw, total phosphorus in rice and

available phosphorus with affecting by lime material in soil at different day of waterlogging

Available phosphorus (mg/kg) (n=27)

Yield and total P in
Day after flooding
rice (g/pot)

1 7 14 30 60 90 120
Straw 0.57** 0.65** 0.54** 0.61** 0.60%* 0.67** 0.64**
Grain 0.55** 0.64** 0.52** 0.54** 0.55** 0.61%* 0.55**
Total P in rice 0.50** 0.61** 0.48* 0.53** 0.52%* 0.62%* 0.57**

Remark *,** = correlations are significant at 0.05 and 0.01 probability levels respectively
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